
TO. 

cc: 

tJA > uguat 2 , 19&9 

R· ,ger C..-udy FROM aordon P.t.11 

•; - Mt.1:.-zi'.lr"'oe 
J. Jone 
w. Hindle 
G. Butler 
B. r, ... agi 
,r. Johnson 
D. Alusic 

The enclosed r.:cmo il1scussoq hw tho PD. - , l c.ol'[:,uter struc:t..uro 
Cdn be c tcrJea fnr lnrgcr con:put~r ~~nfigurDtlons. Th 
opeci le structur~a dincus·od nre: 

1. Multiple port m morias 

7. r.tulti1;L unihu~, structure~ 

3. Multiproccsc.or ntructurcn 

4. Controlc (eg. disks) used with nultiplo U:iibuo struct.ur fi 

s. Wider Unibusses (32 or 48 bits), and bus-lo-bus col.lplrrs. 

6. Bus tcpeaters for ndding rnore devices (ana device 
i:-,ol.ltion) . 

r I • IT' L. l u u. , • !. "· • C ,_, ~ r n H -r IC .. : • t r. yr .,. I J I 1- • ur C r 
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INTEROFFICE· MEMORANDUM 

DATE: August 29, 1969 

&UBJFCT: EXTENSIONS TO THE PDP-11 FOR FUTURE MODELS 

TO. 

cc: 

Nick . ' ·, Maz7arcnc F"ROM: Gordon Dell 
Roger Cady -
T . Johnson 
w. Hindle 
H. Spencer 
D. Alusic 
G. Butler 
J. Jones 
J. Bell 

'lhi,., rrcrno diccus•,es the ini:;truction set. It is based on our 
di !,cm ,. 1 on& , nice . r:icmos, and lhc large group discussion 
hLld ir, April 1969 . It is a firnt pa~b de!Jiqn to corruncnts , 
not q~itc the ~inal Gpec . 

·.rhc. <.1sbumption of this memo i" · 

1. we shall have aownward bin.iry object compatibility of 
machines if possible. F.iiling that, we shr:111 have down­
ward bin ry object compatibility for a large subrct of 
the instruction set . railing binary subset corr.patibility, 
we shall have cO',,;m•urd symbolic compatibility. Failing 
to meet any of the ubove three objectives, ~e pledge to 
not build a machine. FurthC"rmorc, we will discourage any 
attempts of any present or pror,osed product Uncs who 
propose a machine which is incompatible with subr.ett. of 
8, 10, 11, 12, 14 nnd 15 instruction E(;ts. This memo i::. 
therefore predicated on : 

oo:vNWARD DI NARY O .TI CT COMPA7II31L:TY 

We l. vc. outlin 'l feat .. .u:cs for f'l.ichincs without specific 
re fc. i::c.nccs l , which m·:1'1 l nt1mh rs would con ta in v.iriouc:; 
fr.iturc.., Wt! f,TOf-".>SC.. The prc.,1J , __ d chang t. \.'OUlcJ onl.f invr,lvc 
rc.c-....Jing lie lulc 4, th florlthig p,.,inl 1ntcrF-rcttc·r (abo~t :l 
:inr,l rucl ion:,) , not the complC'tc p.:ickagin<J . The pro1,ozCJc'! foM'"'t 

• woulrl run .,bout the. same spc .. d i..S the. 1,1.ct.;e:nt intc rprcttt.r. 



Model 

30 

40 

45 

Bits 

16 

16 
. ' .. , 

· 16 

Defi11ition 

as previous ly defined 

has multiply, divide, 
shifta , repeat instru­
ci:"ions 

40, wit h hardwa r e 
program mapping 

50 16 45, with hardwired e r 

60 

70 

32 
or 
48 

32 
or 
48 

• microprogrammed pro­
cessor for floating point 

paging, floating point, 
32 bit memory-p r oceszor 
bus 

60 + scgmen t~tion 

Opt i onal F~nturn~ 

multiple p o rt mcmnr i oc , 
· and mul tipl e b us strucl­

ures for increasing per­
formance of information 
transfers (multip le p ro­
cessors are not prccludod ) 

multiple ports and 
multiple bus scs. 

The main extension is for 48 b it f l oating point data and 32 
bit fixe~ data . We propose that t he 48 bit floating point is 
used which is identical to the program.~ed float i ng poinc (i . e . 
a 16 bit exponent and 32 bit frnction) . We might alternatively 
have 8 bit exponents , and 40 bit fract ions - the software would 
Cll'ulnte only 32 bits . Us i ng this format , 32 bit fb:cd poi nt data 
would alGo he necessary to t ake care of mixed mode data (although 
16 hit integers could be used for For tran)at the April meeti ng , 
tile consensus favored this as opposed to carrying the data type 
in"orrnation with the data ala Burroughs B-5000 . The 9.coup ul!;o 
rcjc-cloo an integer based (als JOSS) floating point. Instruc~ on 
Sot: Additions for floating .:ind double length fixed point . 
Dc1.,ble precision flo, .. ting point might cvcntua lly be providc<'l wiLh 
a 64 bit mantissa . 

Pr ,·:idin-3 flo.:1tina point irn; .. lic.s that th~rc have to be opc-r.:iticao 
r.J u ;isl rs to hold 48 b.1t daln . The scheme we propose is to 

acb eight 48 bit rc.-gi:.tcrs , (whose last 32 bits arc the fixed 
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point registers). Al thought it was felt that: 8 regis Le~ wns 
n smal). Mimhcr, a !.: e:~peria nccd hy the PDP-10, l:he present 6 
general registers and SP qive 15. Also, un1ikc PDP-10, the 
11 stack can be used easily when overflow occurs. In fact, in 
a language lj,ke Algol,· the registers may not be used at a 11, 
(\Xcept•b}i the f~pction subroutines (the proposed PDP-10 Algol 
docs thi s). On the other hand, the IBM System 360 h,rn only 4 
floating point rcgjstcrs. Also, there are times when the li 
can operate among rnei,mry without requiring J\C's. Because 
there arc no mapping between registers and m0mory, it does 
seem worthwhile to allc,"" two of the registers to map into the 
16 bit registers. The folla.,,,ing notation might be confusing, 
so use Figure 1 for an alternative . That is , we now have the 

array: 

wher e mapping : 

a n d 

' SP l5:0, and PC 15:9' 

/ ' 
SP (15 : 0 : == R '6) 15 : 0 

' 
PC 1$:0 :"" R C7) 15:0 occur 

/ 

• W<" Mirl floating ar ray : F 0 :7. ~7:0 

• 

and doubl e arra y: 

where m"pping: 

we al so map: 

D O:,Z ,31 : 0 

D 9 : ] 31 : ~ : = F i) : i ~ 7 : l'} 

~ -- , ' (Le. D P:71 15:0 • is the exponent part) , 

F !) :}2 47 : 0 := RQ:~ 15:0 

That is, t he firs t two floating and fixed r egi sters arc also 
the sama as the 16 bit fixed regis t ers. 

l :, dc l imi l!" array r ange : • de-limits r egis t e r b it r c.1 !1ge ; 

l , : -H means A and B a r c the. s a-:-re , and f or every occ ur.rc•ncc of 
t!,t narc- A, suh!ltitutc the name B . 



. \ '·'i-o 

Fl 

F2 

F3 . 
F4 

FS 

F6 

F7 

Mantissa 

R(5° 

R3 

\ 
) 

.r-· "'-:--,,.. ' .. . ' 

I 
~ 

(D 0) Rl R2 

(D 1) R4 I RS 

(D 2) I 
(D 3) I 

(D 4) I 

(D 5) I 
co lt) 

I 
(D 7) I 

Figure 1 

PROPOSED PROCESSOR STATE 

Mapping of proposed PDP-11 floating point word length 
r ~gistcr/R, double lcnglh registcrs/D, and floating point 

regisler/F. 
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'I'h e fo l l owing r-ichcrnes for reg is tcrs wero c onsid ..,r c d «nd rejected: 

1. Provide ran• additionul .r,egistcrs ancl map the 48 bit registers . ' ~, 
in t o the pre sent ~C ' s . 'l'his would give only 2 floating 

01· 3 ·double preci s i on registers . Also, it wc uld tak e away 

the 16 bit integer r egisters at a rapid rate. Such a 

scheme would necessitate, by convention, the use of a stack 

for all operations - thereby slowing do\m floating point 

s ignificantly. 

2. J>ro,·iding many , F:ay 16, floa t ing point rcgiste;rs will o,ily 

be margina l ly better th~in providing 0 . Unle~s tr,c coftware 

~.1J:c:: ~clva~tatJ" o t.h<?m all. it mi qht be nc'Wcd cort witr. 

no gain . 



Looking at one example will show our reasoning: more c>:nmples need 

- to be examinod before scttl ing on a :Cirm propos::il. 

I. Case of A B + c, where A, D and C arc .floating point. Add 

• 

-

Takes l us (11\lcrosecorid) • and there are ( ~ast l hardwnre registers . 
. ' ' \ 

16 bit, lus 32 bit, lus 48 bit, lus 
memory memory memory 

FMOV C, Fl 2 + 3• 1 + 2 l + l 
Fl\D B, Fl 2 + 3 + l l + 2 + 1 1 + l + l 

l + 2 0 + 1 FMOV Fl, A 2 + 3 
16 10 6 time 

I!. Case of A B + C where there are no AC's and we must ~sea stnck 

:assumes read-pause write addition) 

FMOV C, - (SP ) 2 + 3 + 3 1 + 2 + 2 l + 1 + l 

FAD B , (i: SP 2 + 3 +(3 +2)+1 1 + 2 + 3 + 1 l + l + 1 
l + 2 + :> 0 ·l 1 -+ FJOV (SP) + , A 2 + 3 + J .!. 

27 17 8 1 i r:ic 

III. case of A B + C, (32 bit double precis i on, n,u l t.i.plc J\C ' s ) 

1 + 1 1 + l V2 (odd 
DMOV C, Dl 2 + 2 
DADD B, Dl 2 + 2 + 1 1 + 1 + 1 b \.. ~,ties 

DMOV Dl, A 2 + 2 1 + 1 ) + 1 1/2-+ 'I. 

13 7 0 + 1 1/2 
7 1/2 ti ;n .... 

IV. Case of A D + C 32 bit fixe d and stack. 

DMOV C, -(SP) 2 + 2 + 2 1 + l + 1 1 + 1 1/2 -+ l 1/2 

DADD D,@SP 2 + 2 + 2 + 1 1 + 1 + 1 + 1 1 + 1 1/2 + 1 J.,~+ l 

DMOV (SP)+,A 2 + 2 + 2 1 + 1 + 1 0 + 1 1 /2 f ] 

19 10 l~ 

To conclude t1nythi 11g from this i s d ifficult un t il we have a better i 
1 

of c,:>sts . 110·.-:c•;er it c1oes say that W::? alwa ·:s get nny irprn•Tc......, nt u r,c­
rcgisLcrs (as opposed to memor; ~tacks) , ~~d un l c~s the in r, nnt,1 
price of rcgi!'lters is high , then i t p.:sys . 

*I nstr ucti on+ data f etch+ execution 

1/? 
tune 



Let's assume thnt we have a $50K selling price, 16 bit computer 

no registers. Add eight - 48 bit rcgia~ers may add $5,000 to the 

9 solling price. To make a 32 bit memory and processor may add $15,000 

and to mokc 48 bit memory and proccsuor will. add $30,000. (Note 

that the price per bit of memory ohould ~c coostant, thought the 
. . \ •\ 

memory control is more costly. The PDP-8 and PDI'-10 mei:\orics bear 

this out.) 

Therefore the cost/performance ratios for the above costs and 

reciprocal program times are: 

I 
II 
III 
IV 

55 (1/16) 
50/(1/27) 
55/(1/13) 
50/ 1 19 

= 
= 
= 
::: 

890 
1350 
720 
950 

70/(1/10) =- 700 
65/(1/17) = 1100 
70(1/7) = 490 
65 1 10) = 650 

86 (1 6) = 510 
80/(1/8) = 640 
85/(1/7.S) = 640 
80 1 12 = %0 

Conclusions about registers 

Even tho1gh these arc based on very crude guesses it sccrnz li'ke we 

can safely conclude that registers arc worthwhile. Seco:1d, tho.Jt for 

• floating poi11t, we miqht do well to consider a 40-bit machine . Also, 

eventually we might consider a 64-bi t long floating point for.rr.at, if 

a 32-bit processor is l.JuU t, sine.:? it has about the same perf?:::mancc 

as the 48-bit data case (i.e. always requiring two memory accco:;:.;c::;). 

(Right now, we favor the 32-bit processor at the high end , 

Spacifving the Ooerations (Op codes) 

The main problcn is specifying additional operation codes , while main-

taining downward binary compatibility . We arc suggesting there be a~ 

c>:tcnded i nstn,ction mode which \:hen en tcrcd, ex t.cndL~d instructions 

v.ould bo interprettcd h:,· the proccs~or in a cJit.fl·rcnt way . 'l",o i~stru .. nm .. 

in the present instruction set wou) d be a~clcd: 

• 



1 . Enter floating point mode/EPM 

- 2 . Enter floating poif,t moclo , hut only to interpret one inotruction/ 

El?Ml. 

Thia approach, ot wor~e ~aso requires all op codes to be 32 bits lon~, . ,. . ,. 

rather than ~'t, but ·nl:. best , allows a long sequence of floating p:>int 

instructions to be interprettcd, efficiently . We would say the 

computer could always make this efficient, but it is pr obably fairly 

messy to do , since it means the computer has to do all tle subscript 

calculating before doint the actual floating point arithmetic . Note , 

a sm~ll machine would trap EFM, and EFMl instructions . Of· course, 

the major disadvantage to the scheme is that DDT has to kno·..J the 

mode before it can gjve a mnemonic . Since PDP-11 instructions for 

arichmctic cxpr~ssion evaluation may be an average of 32 bits long, 

the worst case is an incrcusc in SCYi' • 

• 'T'h<" nPW instr11ction set. wn11ld have t.ha following fo.cmat: 

OP S 
15 12 11 

Lfuioo lu OP 
15 12 11 

-

OP code 

0010 
0101 
0111 
010~ 
0011 
0001 

1010 
1101 
1111 
1100 
1011 
1001 

b 
65 

In 
65 

0 
BINARY OPS 

tml,RY OPS 

Mnemonic 

FADD 
FSUB 
FMUL 
FDIV 
FCMP 
FMOV 

DADD 
DSUB 
DMUL 
DDIV 
DCMP 
D!-!OV 

Binary op action 

floating cidd 
" 
" .. 
• 

subs tract 
multiply 
divide 
compare 
move 

double add 
suhs-t:ract 

• 
multiply 
clividc 
compnre 
move 



-
~- Mnemonic 

01 FNEG 
C:,2 FTS'.l' 

418 DNCG 
' 428 DTST 

038 . , FX .. 
\ 

438 FXD 

048 
FL 

448 
FLD 

008 EW 

The shifts arc : 

~00 L 
15 12 87 

Jc; ~ ~q]!_n'9.i..~ 

00 
DASH 

01 DLSH 

10 
F l\SH 

11 
FLSH 

UCI 
l}!nB!;'.~ OP ncti on 

floating n egat e 
" test 

doubl e nc qate 
tes t .. 

take floating and mnko f.ixcd 
word 

II II II " double 

take ';ixed word and mukc word 
floating 

II double " " make floating 

Enter word mode int erpr e tatio n 
{rc~urns t o normal ins truction) 

coun~ 
0 

ooubl~ rcsig r arl~h. t~r ift 
Double rcgiztcr loq.~Jl ct, v 
Floatinq (tri~le) uritr.~ctic 

bill .. 
F l oating (triple) logi cal thi-t 

So"r~E" - DE:c tination lntcrorctat:b n 

The. rrcurinq of S {or D) wou ld change s lightly for floating and 

fixed double . 

[ M 
5 4 

M 

oc 

00 

01 
01 
1(1 

10 
11 

11 

d 
3 

d 

0 

1 

0 
1 
0 
l 
0 

l 

r 
2 1 0 

Data 

Rl (r ) 

M {R(r)) 

d
. t t . t ... .., l 1.rcc o reg is er, \ .. ,ere r, 

is either n or F 

indirect to word r istcr to 
pick up a tloatin or do~blc 
V.' ..')l"cl • 

direct or indirPct •iu t~ k 
double or floating ~rd . 

immcdiult.: a doubl ~r fl t · . 
~·o:.rl fo 1 ]c.,,,lS 
index~d viu word register 1 1 lu 
the M(P~} 



1, , • .__,_N_T_E_R_o_F_F_1c_E___. l!JliHIJ_ MEMORANDUM 

SUBJECT 

TO 
Loan of a Tape Recorder. 

DATE October 3, 1966 

FROM 
Win Bindle Gordon Bell 

CC1 K. Ol•en 
s. Olaen 

· At one ti .. , X.n bo119ht a bunch (,-'6), very low coat 
cartridfe tape recorders for the DEC bootha. Cou.ld l 
bon:ow 1, ·-•t'!iatoly? l haven't gotten a paper tape 
reader tor the P!>P•8 yet, and want to interface the 
recorder to the PDP-8, aa a £ffl l2f co1t, reaaonabl.e •torqe 
l/0 11nit. 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 



1, ,1 ___ 1_N_T_E_R_o_F_F_1c_E~ l!Jlijll_MEMORANDUM 
DATE October 5, 1966 

SUBJECT Your Memo to Win Hindle dated October 3rd 

TO Gordon Bell 
cc: Win Hindle 

Stan Olsen 

FROM Ken Olsen 

I was fascinated by your idea of making a cheap tape transport for your 
computer. I don't like the idea of loaning the tape transports which we have here 
because they are too poorly made to be used in this type application. However, 
the automobile type tape playback machines seem to work quite well and are 
reliable. I suggest that you look into this approach. They sell them for between 
$60 and $80 each and the cartridges seem to be better. 

There are two types of cartridges, and the first step would be to look at 
which cartridge type is best. The mechanism would then probably have to be 
reviewed because you'll undoubtedly want to have a reversing mechanism. The 
number of tracks you use will probably be another decision. I believe these 
cartridges now use 8 tracks of quarter inch tape and you may want to buy a special 
head with 7 or 8 tracks on it. 

If you look in the Electronic Engineers Master, you will see several tape 
head manufacturers listed who have tape heads that would have several channels 
and they have variations on the heads that can be used for digital. You may want 
to have a single channel and mechanically switch it to select the different tracks. 

Let me know what your thoughts are. We may be willing to contribute 
some parts to this, and maybe some rework time in our shops, with the hope that 
we may get a new product out of it. 

Ken 

ecc 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 



1,, •. _,_N_T_E_R_o_F_F_,c_E__..j W~ll_MEMORANDUM 

SUBJECT 

TO 

DATE October 14, 1966 

Tape Transport 

Gordon Bell FROM Ken Olsen 

I have been thinking a little more about your cheap, cheap tape 

transport. I looked over some of the automobile type recorders and feel 

they are an awfully lot better than the Cousins machine we have. However, 

both of these use one spool of tape on which they wind the tape and withdraw 

it from the center, The result is a continouos loop, and you will have the 

advantage that they can be uni-directional without vacuum columns, etc. 

It does mean, though, that you're not going to go back and look at something 

without going through the whole real of tape. 

I've ordered some other cartridges like the Wollensak cartridge 

which has two separate reels. 

Ken 

jeb 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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d1 1 g1 ta I equipment corporation 

MAYNARD, MASSACHUSETTS 

(617) 897-8821 TWX 710-347-0212 

February 28, 1967 

Mr. c. Gordo:, Bell 
553 Briar Cliff ~:oad 
Pittsburgh, Pec1nsvlvania 

Hi Gordor:, 

I have se,,t an analogue recorder head to a frie,:.d of 

mine in i.he head business. He is going to rebuild i'~ into 

a Digital type head. I will forward che head to you after 

che gap width has bee1. corrected. 

The problem of the isolated pulse at low density and 

low speed calls for a differe,:c type of slicL1g rectifier 

and peak detector.· I will have o,,e designed ready for your 

trial in approximately 30 days. 

'.i'o briLg you up to date, I have investigated several 

recorders wich unsa:::isfac::ory resul::s so far. My broc:her 

has been away on an exteL,.ded service trip so I have,,' t bee;; 

able ::o get together with him yet, but I will i,, the near 

future. 

In conclusion, new ideas o··· peripherals here make your 

idea far more attractive than it was at the time of i::he meeti,1g 

with the Product Line Mcmagers. 



campus Humor for l'oday 

A frie.,d of mine got all D's during the semester ar,d a 

c 0:1 the final. The dea:.c of me,i who Laught the course gave 

him a fii1al grade of F. 'l'he first day of class seco,,.d semes Ler, 

my irie:1d walJced L: to the classroom - straight to the dean, and 

plani:ed a luscious kiss o., the top of his bald head a,,d said, 

"I don't mind getting screwed but I like a little loving along 

with it." After which he promptly lift: the room. 

tB/crh 

SL:cerely ~ . ,' 

¼ ' . ,, ·;-:;·-­
,e..,;'{: iv• · I , . ~- h,'?-<v- µ'. 
~:oland isver t 
Electrical Engineer 

digital equipment corporation 
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"· , • .____1 N_T_E_R_o_F_F_i_c_E_____. l!JlijlPJ_MEMORANDUM 

SU BJ ECT 

TO 

DATE March 21, 1967 

small Tape for PDP-BI, 8, as 
FROM 

Ken Olsen Gordon Bell 

Please Circulate: Nick Mazzarese 
Stan Olsen 
Roland Boisvert 

Enclosed are some tape recorders similar to the one I've 
been suggesting for the Small Computers. 

With a File System on Tape Cartridges, a small computer can 
overcome the file problem for program library and user pro­
grams. This kind of system would become the significant 
component in the small Machines and should enhance its 
marketing appeal. 

I would like to urge DEC to make it a standard peripheral, 
included on all BI's, together with the software necessary 
for its utilization. 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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fl ~·Jw·'c,i •• - '_j 
ti t;,j _·,.;' 

IN-rEROFFICE 
MEMORANDUM '------------------' 

DATE December 27, 1966 

SUBJECT Serial Digital Magnetic Tape Unit P,roject - DECtape./ 

TO FROM 
K. H. Olsen Gordon Bell 

CC: R. Boisvert 
s. Olsen 
H. Mann 
N. Mazzarese 
w. Hindle 

Summary 

I want to propose the above project, and have a project ac­
counting number assigned to it. I would like someone within 
DEC to take it·as a project, because it seems to be a very 
marketable device. Presently, I have a graduate student work-

. ing on it here, and in a couple of months we should have enough 
data to•show feasability of the system. i wo~ld like to use the 
DEC number to draw parts (on loan) for the project so that CIT 
Purchasing/DEC Order processing can be avoided. 

Basic Operation 

To use a standard~· cartridge audio tape of eiiher 2 reel or 
1 reel type, together with a DEC or other single capstan tape 
deck. 

The data would only be written on a single track at a time, and 
timing would be self-synchronous in·the same manner as the Tele­
type system. The selection of a trade would be under program 
control, and hopefully electronic, thus one track might be 
used to generate all sorts of main timing data, for fancy for­
mats. 

The data format would be a function of the program and since 
it is fundamentally Teletype format, the additional hardware 
needed in present systems for 1 unit would be: 

3-F/F - Track Selection 
1-F/F - Teletype/Tape Select 
1-F/F - Write, on if TTY 
1-F/F - Go/Stop 
1-F/F - Beginning of tape mark 
1-Reader, 
1-Writer 

--------····-·- ·-----·· 

associate pedk detector, etc. 

D!GiTAL EQUlPiv1Ei,lT CORl--'0<-;:_.--=,TiOi-...i • rv1;....YNAR8, iV1ASSAC:--iUS~·:·,..:.: 
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1-Additional clock to time the tape 
1-IOT card 
1-Read in gates to check status of modes, and the flag 
6-Misc. cards 

The above system would share the teletype logic. 

If electronic switching were possible between the heads, the 
system would perform about as well as present DECtape, but is 
capable of Remote, or Dataphone operation since serial data is 
transmitted. 

Market Possibilities 

1. Annihilate Paver Tape from 8, 8s entirely. Library would 
be on DECtape. 

2. Use this in place of paper tape on 9, 10 low ends. 

3. Provide possibility ·tor a peripheral device which could 
be marketed separately for remote users who want their own 
data. (I think this could ultimately be an immense market, 
although I suspect not DEC's.) For example, Teletype, 
could include this gadget instead of paper t~pe, £or high 
speed transmission. (If a dual speed system were possible, 
this would have more appeal.) 

Storage Capacities/Data Rates 

Assuming 400 bits/inch, 10''/sec, or"4000 bits/sec data rate we 
get: i 

Tape loops 
length 

100" 

1000" 

data on 
1 track 

40,000 

400,000 

data on 
8 tracks 

320,000 

3,200,000 

- ~ ' ~ -~ . -: ·-•. : - ,_, ! ', 

loop 
time (max. access) 

10 sec 

100 sec 



',t·momoamo INTEROFFICE MEMORANDUM 

DATE: May l, 1967 

SUB..JECT: ANOTHER VERSION OF DECTAPE II 

TO: Roland Boisvert FROM: Ken Olsen 
c:c:: t'.G,ordon Bell 

Here Is another ldeo for a real c:heop version af DECtape, The goal 11 to make It as 
Inexpensive as possible, We want to ac:c:omplilh this by making all c:ompromlaea which 
c:an be made to slgnlflc:antly lower the c:ast. The most significant compromise Is to have 
all the Information flow aerially, Thia not only makes the transport less c:rltlcal, but, 
above all, makes the control very simple, 

By eliminating the amount af tape, we c:an make a dramatic: slmpllflc:atlon over the 
capstan-driven one you have dl1c:uued, If we have 18 channels af Information, as 
compared ta the DECtape 3 channels, we would need 1/6 the length ol tape to store 
the Information, When we put 1/6 1- tape on the reel, we can then drive the reels 
from o aynchroru;,us motor and we ehould be well within plus or minus 5% of speed control, 
This then ellmlnates the need for a capatan. 

I would mount the tape reels on shafts very much Ilka the LINC tape Is mounted. On 
each of these I would put a clutch which would be driven by one synchronous motor. 
These clutches would drag during their off position. This then would allow us to keep 
the same configuration that we now use for DECtape. 

Another variation that might work would be to drive one af the capstans with a Slo-Syn 
motor and the other with a torque motor, A torque motor would alwayt supply tension 
in one direction and all the driving would be done by the Slo-Syn motor, 

Gordon Bell fffll that this operation has to be aerial, and would Ilka to have one labellng 
track. There may be a single Information head which geh mechonleally positioned 
between tracks, but there has to be a separate head for the labeling track which Is 
electronically 1V1ltched to and from the serlal track, The aerial channel looks at the 
labeling track until the right data block Is found and then It Is switched to the data 
head, In this way we can get by with on• serial channel, 

We should Identify all of the questions Involved In this transport and systematically go 
through and answer them. One of them Is the tape path and guides. It would be nice 
to use the same ones we're using In present DECtape, but maybe we want to reconsider 
whether or not we wont the oxide against the guide,, 

Density and speed, of course, ore slmple questions to be answered, along with width ol 
tracks and number of tracks, 
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With o labellng track, there llfiould then be no need for end of tape aentln; becOU1e 
the computer con always look for thot. It Is not ot al I Nrloua If - run off the end 
of the tape onywoy. If - dnlre, - con put o strong leader on the eupply rffl thot 
can talc• the torque of the 1ynm In the - woy that the Grundlo dictating machine .... 
The control for this Mrlal unit might be ao 1lmpl• thot It could flt on the aide of the 
19 lneh panel which now holda loglc: of the TUSS. 

Ken Olsen 

ecc 



!D!DD!D INTEROFFICE MEMORANDUM 

DATE: August 1, 1967 

SUBJECT: TAPE PLAYER FOR PDP-8 

TD: 

cc: 
Gordon Bell 
Dick Best 
Nick Mazzarese 
Mike Ford 
Bob Cesari 

FROM: Ken Olsen 

I bought a new Ford, and splurged by having a tape player installed, This machine 
is really great. It is rugged, apparently reliable, and exceedingly convenient to 
use. I am asking our patent lawyer to look into what is involved in using this for 
instrumentation use. 

Will you let me know how you would use one of these in a PDP-8. My thoughts are 
to put 8 blocks of 1,000 words on each track. The tape would run through a complete 
length of tape, read off the addressed block, and then stop when it gets to the end 
of the tape. One tape would then have 64 blocks, and it would probably take about 
half a minute to go through a whole tape. 

~ I am going to talk to Dick Best about redundant recording systems that should be 
cheaper and more efficient than the audio recordings. 

ecc 

:1 J 
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INTEROFFICE 

DATE: August 7, 1967 

SUBJECT: TAPE TRANSPORT FOR SMALL COMPUTER FiLES 

TD: Ken Olsen 
cc: Nick Mozzoresc 

Dick Best 

I'm glad to hear that there is finally going to be so~eone (an engineer and o programmer), 
assigned at DEC to work on the cheap transport for small computer.s. We could undoubtedly 
do it here, if we had a large grant, an awfully lot of time, and a carefully worded state­
ment to render it useless; i.e., we do fundamental research. I hope that it can be mode 
ready for the 'poP-8/1. Let's obliterate paper tape from the universe! Here ore some 
thoughts on the data organization of the tape and its use, I assume that a standard stereo, 
8 channel (4 pair) audio unit will be used. 

Organization of Basic Data On Tape 

There are at least two basic data organizations: I) direct or digital recording, and 2) 
audio (AM) recording. (See sketch.) 

I don't care which method is used, except (today) I tend to favor ,~um!oer 2. This assumes 
that there is a basic one-character oriented control unit like eithc,r: ; )Teletype module 
for a synchronous or stop/start, or 2) 637-bit synchronous data phone connected to the 

. computer. From the control unit then is connected a mode-in to connect it 1·0. tone 
modulation or frequency keeping. This in turn would connect directly to the tape recorder.· 

The reason I favor number 2 is that no modifications or circuits are necessary for connecting 
to the tape recorder. Also, using the audio system, present cc.re: phone hardware could< 
be used which assumes a very noisy and unreliable channel berw0en rhe mode-in and the 
recorder. The recorder can be placed anywhere. The informatio,, a, such would be com- , 
pletely ASCII compatible with a pcr:ty and bioc:.C sum check, and could be ~emoved fo a 
remote position if desirable, My fcei,ng is that the ASCII control characters should be used 
to control the tape recorder by sending characters to: l) position the head, 2) switch it on 

·and off, 3) switch it from read to write, 4) unit number selection, and 5) iust data, 

In return, the tape recorder would send: 1) end of tape character interlaced with 2) just 
data. 

Using the above scheme, either recording method would be okay. The layout of the dota 
could be: 1) speed of 7½ to 10 inches a second, 2) 8 tracks per lateral tape, 3) 60 seconds 
of recording or 480 seconds of data (30 seconds average access time), 4) 2400 bits per 
second serial data rate, 5) total storage would be 8-bit format, using ASCII, of which 
only 6 would be used as information: 
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2400 · · · · 
6 x 7l = 1800 useful bihf)e~ second, or 

150 words per second, or 
9,000 words per minute per track, or 

72,000 words per 8 tracks (63,000 if only 7 tracks), or 

865,000 useful bits per 60 seconds 

6) density would be 

2400 bits per second x 1 second per 10 inches, or· 
240 bits per inch 

Using the above scheme at 2400 bits per second, o recorder channel band width of only 
2400 h z with o signal to noise ratio of one would give adequate performance. As such, 
a recorder going at 3 3/4 inches per second would undoubtedly perform okay . 

. Use of Tape in Software Environment 

Ideally, the tape would be alrnost compatible with DECtape; i.e., it must allow data to 
be replaced on a block-by-block basis. Blocks would be coded by a single track denoting. 
the blocks, or a combination of information tracktogether with several conductive strips 
to separate things into 1,000-word .blocks. My feeling is that using one track which has' 
been prerecorded with lots of padding characters (to accommodate for head switching 
time.and speed variation), and time or block mark .information, the .heaq could be 
mechanically switched among head positions. 

It would be desirable to use the software which is presently organized around DECtape. · 
A desirable goal would be to use a l tape transport system (and that failing, go to 2 
transports) which would provide for editing and compiling. 

Some possible systems would be: l) if the tape wi 11 al low inserts of datqblocks, 2) if 
. the tape can only be appended, 3) if only one block con be written on the tape (multiples 

could be written in I K word blocks, for example) by putting multiple reflecflve or 
conductive markers, and 4) no inserts or appends. Note that I and 3 might be the same. 

These yield: 

~la~~ . .. 
A system requiring only one transport and two transports if copies of programs are made. 

· A file being edited .could be read from one block on a tape and put back on another 
block on the some tape. 

(For 2) • 
A system requiring two transports for editing. A partial string would be read into core · 
and the position of the string marked. A partial string would be written, foJlowedby 
blanks. On subsequent reads, more of the string would be read into core and the marker 
updated. On writing the appended outpvt string, the output tape wo~ld first be teed 
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ond moved to the blanks, followed by the switching to write, to append the characters • 

(For 4) 
The tape would just be used for libraries. 

C. Gordon Bell 

'' 

- y . -
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!D!DD!D INTEROFFICE MEMORANDUM 

DATE: August 14, 1967 

SUB-JECT: CHEAP TRANSPORT 

TO: Gordon Bell FROM: Ken Olsen 
(dictated from vacation in Maine) 

I couldn't get going on the project last week because everyone is on vacation. 

We have made contact with a manufacturer and will buy equipment soon. 

Ken 

ecc 
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SUB.JECT: 

TD: 

INTEROFFICE MEMORANDUM 

DATE: April 24, 1969 

Is there Programming Morass? at DEC ? 

Operations Committee 
Larry Partner 

FROM: Gordon Bell 

One of my many bosses, Alan Perlis says that we don't understand system programming the way we 
understand hardware design, hence we need something col led computer engineering for the design 
of software. Perlis and other computer scientists soy they also don't understand systems program­
ming. (My explanation is based on the fact that programs have many more states than hardware; -­
on the other hand hardware behaves with uncertainty.) This misunderstanding stems from the fact 
that locally each university computation center the computer scientists know best, doesn't know 
about systems programming, i.e., they hove o local example to prove their argument. They know 
that MIT hos hod o great deal of problems building the system coiled MULTICS, and finally they 
point to lBM and soy on one hand, !BM ,generally produces lousy software, and on the other hand, 
(TSS 360/67) it also fails. All of these attitudes ore explainable, and therefore should not cloud 
the issue: Universities ore not terribly business-like, and the fact that they can't run computation 
centers is not especially profound; they also hove trouble with custodial services. MIT couldn't 
build MULTICS because everything they were doing was new and untried •• (forget about the 
fact that they hod o GE computer). IBM hod problems with their TSS for the some reason that MIT 
hod trouble with MULTICS. The statement that "IBM hos lousy software" may be o true one is the 
subject of this memo. 

Ken soys DEC knows what they ore doing in software and con manage it; I believe this is only 
partially true. It is true that DEC is evolving to o software position (like IBM, and Honeywell) 
in that it con be thought of in terms of good business practices. Since DEC hos come from o soft­
ware position in which it didn't know what it was going to get, and it didn't quite know when it 
was going to get it, Ken (and I) hove heaved o sigh of relief. We know about what we ore going 
to get and we know about when we ore going to get it. The differences between our attitudes 
is probably, that I don't think there is enough coming out, and that output has a low quality. To 
a large degree all that has been happening is o maturing. By adding manager types and expeditors 
who add overhead time, the certainty of output can be improved (though the flow con go to zero). 

On the last week when I visited DEC I was forced into attacking the individual responsible for 
the PDP-11 software. In doing this I may hove biased the company against him. I did not mean 
to do so, I'm very sorry, but the survival of that machine means a great deal to me (and perhaps 
the company, too). The individual was on ex-Honeywell employee, and I am somewhat afraid 
of them as being typical, professional programmers -- I doubt if DEC survives against them. IBM 
makes a genuine effort to understand the user's needs. The designers then try to build something, 
and for some reason, they never quite make what the user wanted .••• normally this is because 
they generalize the hell out of it, and make it so ghastly slow as to be inoperable. (Programmers 
generally, don't know or worry about time'.) For example, because Witcraft left, the TSS/8 may 
live by getting its slow, cancerous code removed. The problem is that Honeywell looks to IBM 
as to what to build, bosed on IBM's badly performing programs. Now, at DEC, we look to 
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Honeywell. IBM (and perhaps Honeywell) are both highly succefsful in their software fram a 
business point af view. Namely, low quality, low performance, high cost, but highly pre­
dictable in that their programmers emit trivia an schedule and at exhorbitant costs, New 
programmers entering these environments are first beaten down so that their schedules are realistic, 
and they emit at a predictable rate -- because their basses are afraid to commit them to anything. 

The people in the product lines have mentioned that they are unhappy. The 110 programmers are 
not doing applications programming; but on the other hand the product lines are reluctant to 
rock the boat of "the programming morass" because the management problem is enormous. 

The relationship of the PDP-10 product line and software seems to be a very good one. Un­
fortunately, it doesn't seem achievable on any other product line. The reasons for this relation­
ship are obvious: 

l. Larry had better have strong allegiance to the PDP-10 just like I taught him. (His boss 
also runs the product line,) 

2. The PDP-10 man itor programmers deserve and get respect in the product I ine; there is 
also mutual respect for the hardware people. 

3. The hardware designers, are for the most part, equally capable systems programmers, and 
are not snowed by the l mill ion reasons why software can't be built. 

4. The product has been around awhile and people tend to know one another, 

The reasons why the PDP-9 doesn't have average software is obvious: 

1. The machine isn't that favored. 

2. The more junior people train on it (for the 10?). 

3, The hardware and marketing people of the product line aren't knowledgeable enough about 
the software, and they can be bluffed. Things that come out of the software, like the 
foreground-background (run-around) operating system, tend to be at best kludges, and 
when implemented by an inexperienced system's programmer, they are very buggy kludges. 
The Fortran IV compiler on the PDP-9 is just plain bad, stemming from not knowing the 
Fortran language, not knowing the PDP-9, not caring about doing something reasonable. 
I suspect that a really bad compiler could also have been built for the PDP-10, were it 
not for cantankerous, hard to get along with, tranquilizer-taking H. Clark Frazier, who 
wanted the best compiler for the machine, 

The TSS 360/67 Assembler can take up to an hour for an assembly using disks. In a recent 
sales newsletter, a DEC programmer with a straight-face, said that a PDP-8 assembler takes 2 hours, 
OJ1d had been improved to take only 1 hour. These are fully up to IBM quality, but unthinkable to 
build. This particular problem occurs because PDP-8 system's programmers don't use the PDP-8, 

lx,t use the PDP-10. 
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It is not my nature to fight for justice, windmills, or dinosaurs. I do believe in some changes -­
occasionally because: 

1. I have a PDP-8 and it merits better software. 

2. I hate seeing the stress across the faces of the product lines. 

3. The few good programmers (e.g. Leo Gosse!) have expressed displeasure, and it takes about 
5 - 10 Honeywell type programmers to make up for him. 

4. The PDP-11 is a very nice machine with a lot of potential, and I wil I take several drastic 
steps ••• like writing memos and calling people (i.e. lobbying) to see if it can't be saved 
from the systems programmers. So far there is some finger pointing on both sides. Funda­
mentally, systems programming is saying "We will design anything you want, just tell us 
what it is." They also suggest some of their old favorites like the foreground-background 
processing, sort-merge, Cobol, and an IBM overlay program for Fortran, not to mention 
that at least 32000 wards are needed for all tasks. (Unlike PDP-8, core goes an too easy 
with the PDP-11 and the Parkinsonian effect of filling all available core plus another 
4000 words will have to be fought constantly.) 

HELP 

I'd I ike to ree us: 

1. Not to go back to the old unbusiness-like scheme where everyone is a designer, and 
anyone can over-commit themselves. 

)'<> 2. Move the software design to the product line. The software group would maintain 
technological expertise in compilers, assembling, etc. The planning of the hardware, 
the market and the software then are the group that takes the risk and has the profit. 
They have to live with their mistakes and do not have the large systems programming 
umbrella. The product line has the responsibility and knowledge for buying software 

'/" 3. 

4. 

it wants from the software groups. (Right now, the software groups can generally 
peddle anything it wants to the product line.) A product line has to be a combination 
of marketing, software and hardware --- no one group should dominate. 

Create a product testing for software (quality control) outside the software group. 

Writing engineering specifications and having engineering design reviews like other 
engineering. The software packages are often more complex than hardware, yet the 
specifications come out, after the manual, and there aren't s~ftware engineering 
design reviews. 

Measure the software's performance. (Maybe as a wing outside software within quality 
control.) What happens now is like trying to sell modules without telling the user how 
big they are, how fast they go, and in many cases what they do. 
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7. 

8. 

bwf 

Measure the progra(Tlmers. The productivity of programmers vary by up to factors of 
20, as measured by instructions per day (let alone correct ones). Find out why some 
programs work, and how much they cost to build. (Eventually piecework may be the 
answer---IBM has seriously considered this.) 

Don't believe we know it all. We've removed the possibility of food poisoning by 
eating at HoJo's, surely there's a less drastic step. 

Get and read the report: 

SOFTWARE Engineering 
NATO Science Committee 
Garmisch . Germany, 7-11 Oct. 1968 

NATO Scientific Affairs Division 
NATO 
Brussels, 39, Belgium 



mn!nomo INTEROFFICE MEMORANDUM 

DATE: July 7, 1969 

SUB..JECT: COMPETITION WITH THE IBM 1130 

TO: Gordon Bell FROM: 
1

1 Ken Olsen 
I 
I 

I 
Our marketing and soles people keep saying they ne~er hove competition with the IBM 
1130 except for typesetting; however, there are tho· sands of these machines doing scientific 
calculations like the ones we would like to do with ur machines. If you have any ideas 
as to why they sell so many and why our sales peopl feel they are no competition, I would 
like to hear what they are. 

If the reason is that they have a large number of sci ntific software packages and we are 
never considered for these applications, it will be I teresting to get a list of what their 
scientific applications are. We could then estimat the cost of getting most of them for 
the PDP-11 so we can take all the business. If IBM has the specifications pub I ished, it 
seems to me that we could make a good guess as to e cost of doing the packaging for 
ourselves. 

I would also be interested in knowing what peripher Is would be ideal or desirable on a 
PDP-11 ta get all of this business. 

Ken 

ecc 
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INTEROFFICE MEMORANDUM 

DATE: July 17, 1969 

SUBJECT: IBM Selectirc Typewriter (one of KHO's things for me to do) 

TD: Ken Olsen 
cc: N. Mazzarese 

W. Hindle 
R. Savell 
R. Collings 

FROM: Gordon Bell 

In the beginning, when DEC originated the idea of putting. 
Model 28 Teletypes on a computer, we did so for cost and 
maintainance reasons, thereby arousing the ire of the 
serious programmer-user who liked the IBM electric type­
writer •. (The Model Bas modified by Soroban was a serious 
competitor of the Flexowriter, and a real good vehicle to 
sell Field Service time.) With the alternative of a INVAC, 
Soroban, DURA, modified IBM Selectrics, Teletypes are 
great. Since DEC installed them on JOSS, IBM h.as improved 
them--until then they hadn't. 

I believe the IBM Selectric is the best (feel, flexibi·lity, 
and type quality) typewriter. Teletypes aren't typewriters-­
they don't feel, look, sound or smell like them. The Model 
33 has a tinny feeling, the Model 35 though sounder has a 
mushy feeling, and the Model 37 is like a 35 but is slugish 
with regard to looking at its typed output. (Don Murphy 
has a scholarly paper which compares the 33, 35, and 37 
from a user's phsychological viewpoint.) 

I, therefore, believe there is presently only one reasonable 
console, the IBM 2741. (The PDP-10 group is even looking at 
them, thus we know they are around.) The 2741 rents for 
about the same price (or less) as the Teletype. The 2741 
isn't an ideal console, but it isn't terrible (I have one, 
and I like it). The best console I have ever seen, is the 
DEC made JOSS console which Chuck Baker designed. 

It isn't clear whether DEC can but typewriters from IBM, 
and put them in a console, but for certain applications 
either IBM will get the terminal business, or IBM will get 
the system. In order to persue the matter further, I 
would like to first, see who's interested in selling (and 
manufactur,ing) them at DEC, Second, let's see if money can 
be made on them, using a JOSS-console like approach, although 
repackaged to cut costs? Let's ask RAND how they perform? 
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INTEROFFICE MEMORANDUM 

DATE: July 16, 1969 

SUBJECT: Response to your memo - "Competition with the IBM 1130" 

TD: Ken Olsen FROM: Gordon Bell 

I can beleive that the DEC sales people do not feel we 
compete with the IBM 1130. The missing ingredients are: 

1. Hardware (line printer, card reader, disk -
although DEC tape may suffice). 

2. Software - many special market packages. The 
feeling that there is a package to do anything 
the user might ever dream up. 

3. A particular salesforce. IBM's salesmen are 
fundamentally smoother, more knowledgeable about 
software and less engineering oriented. DEC's 
salesmen are more versed in real time applications­
there we compete with the 1800 favorably both on 
a price and services basis. With a few exceptions, 
I believe this is the image of our sales offices. 
I doubt if many of the salesmen are comfortable 
selling to non-engineers ..• Although I may be wrong. 

What is the 1130? 

On a cost performance ratio basis, the IBM 1130 is the best 
computer IBM has. It's program compatible.with the IBM 1800, 
and took the place of the IBM 1620. For a school (high or 
junior college) or office (say civil eng.ineering) it is a 
very good buy. It has 

1. SK - 16 bit word core. 
2: Movinghead removeable disks. 
3. Line printer. 
4. card reader (and perhaps punch). 
5. Many nice software packages. 

a. Special language for engineering (eg. Con-
tintuous System Simulation Program/CSMP)-­

written in Fortran, put into the DEC library 
by us at CMU, but no one is interested in 
announcing it. 
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. - b. Very special languages for Civil engineering, 

lens design, etc. 

c. Special languages for social scientists (eg. 
statistical packages). 

d. A Fortran IV !m:!.£!!. better in size and speed 
than the Fortran on PDP-9, even though the 
9 is 2 times faster. 

e. Ability to be a remote card reader, line 
printer and ship jobs to a central, larger 
360. 

f. Basic packages to make the computer be use­
ful in limited business accounting situations. 

What can be done: 

1. The peripherals are important for this and other 
reasons ••• can't we buy a company or people to 
get some of these products? 

2. Do a kind of advertising that tries to sell the. 
image of vast DEC software like that of IBM (ie. 
there is a package or language to solve his problems). 

3. Have a look at the various markets the 1130 serves, 
by looking at their software. Then go after the 
largest (or easiest to penetrate). Because of 
IBM's breadth they invariably lack depth, ie. that's 
why we win in typesetting. By picking some area 
(like high schools) we can probably win on depth 
(and cost). DEC now has the size and reputation to 
attack IBM markets and it shouldn't be too difficult. 

' 



' mnmnomo INTEROFFICE MEMORANDUM 

DATE: July 16, 1969 

SUBJECT: Cheap Tape (one of KHO's things for me to do) - relation 
to new PDP-8 too 

TD: Ken Olsen 
cc: R. Lane 

S. Olsen 
N. Mazzarese 
Jack Shields 

FROM: Gordon Bell 

In order to get some sense out of the parties involved, 
I propose we distribute some of the historical and per­
tinent data, then let us all get together and try to 
reach an understanding. We must have a meeting! 

Last month I talked with Jim Milton who works for Bob 
Lane and his approach seems basically reasonable. The 
relevant memos I have are: GB: 10/3/66; KHO 10/5/66; 
10/14/66, GB 12/27/66; 3/24/67, KHO 15/1/67, Roland 
Boisvert 5/5/67, KHO 8/1/67; 8/14/67; Lewis Illingworth 
10/11/67; 12/12/67; 12/21/67. In addition in response 
to KHO 8/1/67, thereafter I wrote a fairly extensive 
memo on August 7, 1967, which described the use and helped 
prod the project into getting Lewis Illingworth. 

Only three new events have transpired after Illingworth's 
departure. First, Jack Brown is making such a device and 
has loaned or sold one to Field Service. It's a SONY 
based device (not Cassette), but is essentially unmodified. 
His device only allows for one transport and is under 
complete manual control. Second, some small California 
based company, which was part of the Datamec crowd (Tom 
Tracy), has a company which sell 2-4 cassette tape recorders 
for a PDP-8. (Tenneco may also have one.) 

Finally, DEC is again trying to make the device. I would 
like to hold a meeting on the subject, as soon as whoever 
is in charge of the project wants to hold it. The first 
part of the meeting should describe how the 2-3 existing 
systems work. My own thoughts haven't changed much on the 
subject basically - any sort of cheap transport is an order 
of magnitude better than paper tape. Also, the device 
doesn't have to be as good as we think. 
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SUBJECT: 

TD: 

cc: 

INTEROFFICE 

DATE: 

Your Magnum Opus, August 7, 1969 

Larry Portner 

Steve Sobel 
Win Hindle 

FROM: 

MEMDF~ANDUM 

August 21, 1969 

Gordon Bell 

Basically I concur. The valuable thing that doesn't seem to be automatic is measurement of how 
well the project is carried off with prediction; measurement of the thing -- namely for a compiler, 
the compiler should output its performance; predict the performance, e.g. floating point, and 
specify it, see how well it performs. Measure the projects in terms of devel1)pment time, cost, 
size (as measured by instructions, language, and category--compiler, assembler, cpu maintenance, 
arithmetic, io maintenance, etc.) number of errors, document size. Begin to correlate projects 
variables, eg. size vs. cost to serve as a predictive guide. 

To your New Project engineers, I think what you've got is fine; the only thing I think that's better 
is to hand out a real live example of a project history, with all the steps, all documentation, and 
a commentary. (Do 2, eg. a floating point page, and a monitor -Disk servke.) 

I still think the P. L. managers need software experts too, to protect themselves from your system. 

bwf 
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-· mo~oomu INTEROFFICE 

SUBJECT: Larger PDP- 10's, the Low Price of PDP-10, 
Networks, Sales in Holland 

TO: Bob Savell 
Dave Cotton 
Jim Bell 
Larry Portner 

cc: Operations Committee 

MEMCJRANDUM 

DATE: J,:muary 22, 1970 

FROM: Gordon Bell 

DEPARTMENT: 

Note: Please read this, it really isn't a put on ..... I'm serious. I also think it will 
work. If it does, it's easily 5Q,;vto 100 million in sales. I stand firmly behind the standard 
party line: We've got to get out and sell small PDP-10's, ... more or less. The memo is 
predicated on this. This memo discusses the real problem of not havins1 an expensive enough 
system, and proposal of how to get the price up. 

Background 

Dr. Nico Habermann just returned from Holland at Christmas time (dec,th in family problem). 
He visited the DEC office in the Hague, and though it is a small sales office, was quite 
impressed with the salesman for Ho I land and Belgium. I trust Nico's appraisal, since he knows 
Europe, especially the universities. 

Keeping up with the Jones 's phenomena 

Nico remarked that the DEC salesman was having trouble making a sale at UTEC in Ho I land, 
simply because one of the northern universities had just gotten a CDO:i600--now all universities 
have to spend that much money. This is a well known attribute of people--let's accept it. 
Thus, when a user says he wants a 6600, it may often be for prestige. More often than not, 
he is wil I ing to take something else if it can be shown to be as expensive and have as much 
prestige. He will readily buy it if it is different and he may even be willing to spend slightly 
less. 

I therefore propose we put our heads together to see if we can come up with a $5,000,000 
PDP-10. Remember that old proposal to DEC from CMU in May 1969---CMU figured out 
how to spend about $5M by buying a bunch of PDP- lO's ( ::;:;- 6). In a university a bunch of 
computers is ideal because a number of users (and departments) are involved, thus a lot of 
tiny computers ($ . 8M) is better than one large one, say $4. 8M, since each is autonomous. 

0 I G I TA L E O U I P M E N T C O R P O R AT I O N • M A Y f'J A F'1 0 , [v1 ,l>, S S A C H U S ::,: T T c; 

DEC 5-1043 A 



Larger PDP-lO's - 2 -

What Would Be Offered 

l. A collection of PDP- lO's, PDP-11 's, and PDP-S's, in some sort of nicely packaged 
deal arranged in a brochure. 

2. Some interconnection software may be nice, al though not necessc1ry. Why not se II 
them on eventual interconnection. Sell a packaged deal that is based on independence. 
A simple network I ike our first sta0e is doable, since all it provides is file transfers 
among machines and remote user execution on another machine. Since we are al ready 
doing this on a single machine, and there doesn't seem to be any problems, then this 
facility could be safely offered. 

Why Would You Buy One 

l. Prestige, etc. 

2. Face saving .... here you can order a genuine $5,000,000 computer, but for practical 
reasons (budget) may only take delivery on the first $1,000,000 to $2,000,000 part. 

3. It is part of the future. Several networks are being proposed and studied. A chance 
of working on current computer science research instead of taking an old system like 
the 6600. 

Who's Going to Work on It 

It just conceivably fits in with what Larry Portner and Jim Bell have been thinking about. .. 
however, due to the timeliness, I think we should try it on a few places, sort of semi­
seriously, to see if they would buy it without any commitment on DEC's part. 

bwf 



INTEROFFICE 

SUBJECT: Berkley Computer Corporation 

TO: 

cc: 

Win Hindle 

Alan Kotok 
Dave Cotton 
Jim Bell 
Bob Savell 
Larry Portner 
Ken Olsen 

MEMCIRANDUM 

DATE: April 3, 1970 

FROM: Gordon Bel I 

DEPARTMI:NT 

Jesse Ouatse visited us here yesterday to discuss the possibility of buyintl computing power 
from them in wholesale quantities. Jesse is Vice President in charge of engineering for BCC. 
You may recal I that this is the company the group from UC/Berkley formed, and the same 
group that developed the 940. It includes: Butler Lampson, Peter Deutsch, Wayne Lichtenberger, 
and Mel Pirtle - President. They have a large number of Ph.D's in the 9roup, so according to 
Ken, may be in real trouble. Their company has about 100 people now. 

They are building a super computer to serve around 500 simultaneous on-line users. The 
structure is shown in the sketch below, along with several numbers. The machine was cal led 
the 6700 at Be1-kley, and Kotok has information on it. They say they wil I begin delivering 
computing power this summer, and they are in the process of putting all !·he components 
together now. They have run the monitor, simulated. They figure to come in at a price of 
about l /2 of current service bureaus. 

What's interesting about this: 

1. It will be the largest in terms of number of simultaneous users, mainly due to a 
fast drum, getting rid of scheduler. 

2. They have made very effective use of miroprogramming, because all 5 different 
type processors are made from the same structure. 

3. The system has probably been analyzed more than any other syslem because of their 
knowledge of the use of the 940. 

4. It is a network. 

5. This is the first time that a group has used actual data from a soFtware operating 
system to design hardware - and their next software. 

D1c;1 r 1.1_ 
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What does it mean to DEC? They don't intend to market this machine in its current 
version. However, they are thinking about a subsequent version which they would 
either sell, or make duplicate copies of to use in their wholesaling. The BBN system 
is easily capable as their system, 1 would guess -- the current evolutionary strategy 
for the 101 paging monitor isn't. The method of interfacing 11 's to a 10 will give as 
many input lines. The drum is the key in most systems like this, a better drum will be 
necessary for 1 OJ. Also, Strecker's work indicates the 10 is not optimum (according to 
inst/sec/$) until more CPU's are added. 

bwf 
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Gordon Bell 
August 7, 1970 

LET I S IlUILD SEVERAL THOUSAND COMPUTER TEfil!INALS SYSTEMATICALLY 

Is there some unified way we can attack the computer terminal problem in a systema­
tic way? Let's look at it my way. I've just spent the last few days being beaten 
on about having a particular terminal type, thus I've tried to build a method to 
generate all the terminals we must have. Let's agree to this (or a revised list) 
and then go after them. This list is given in an alternative generator diagram 
(Figure 1) and onl:1 about 13 of the more useful ones are shown. It is also· given 
in a family tree structure (Figure 2), In this regard, let's not just have a 
few of them; let's get them all and also generate product by-products (like the 
IBM office tape-cassette writer/editor). 

The approach is: packaging oriented--not just solve each problem as it comes; 
modular--you build with mechanical parts; and exhaustive--shows all we want/need. 
It also allows other terminal classes to be added when necessary, and it does a 
divying up of the computer-terminal market among the 8, 11 and 15. 

The tree I have shown doesn't necessarily represent the final solution tree, byt 
it does allow the problem and the policy solution to be shown in a simple way. 

Modules 
The modules 

1. 
2. 

out of which these are developed (and we now have) are: 
PDP-8/E (without cabinet) 
PDP-11 

3, 15" X-Y Scope 
4. Short Vector Generator 
.:>. Storage CRT 
6. Paper Tape Reader/Paper Tape Punch 
7. Calcomp Plotter 

The modules 
1. 

2. 

we need (but are in process) are: 
Typewriter Mechanism (7 and maybe 9 dot variety to handle higher 
quality print for letters). 
Packaging Approach--so the whole thing looks like it was planned. 
a. Stand alone (capable of having computers or special logic in 

them). 
b, Computer Integrated. 
c. Table Top 
d. Portable Iloxes. 

Note: 1. As an alternative approach we can go the way the corrnnunications problem 
is being solved with three independent czars (who communicate a bit 
with each other) each after the same market with the 8, 11 and 15 and 
each telling the world why it should buy 8, 11 or 15 (check one) for 
their application, and e~ch writing their own introductory literature 
designed to educate and tell the world what a modem is. A nice 
approach to maximize writer potential in engineers, enlarge the tech 
writing ~nd publication staff, minimize corporate profit and ensure 
confusion in the field. 
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3, Scan--TV, 
4, Large Scope, 
5, Tape Cassette (DECtapette), 
6, Microfiche/Microfilm Reader, 

The modules we must develop are: 
l. Software, 

a. Behave As Teletype. 
b. Behave As ARDS 

2. Fast Character Generator 
3, Fast Vector Generator, 
4. Acoustic Coupler Modem 

Figure 3 shows how some of the modules might look. 

Module Stand Alone Considerations 
Here we want terminals in various styles. 

l. Most units will be stand alone floor mounts. Let's take the RA."ID 
JOSS console (circa 1964) designed by Alan Kotok and Chuck Baker as 
the ideal. 

2, Computer Integrated--in some cases, we· want a scheme to put scopes 
in consoles (a la PDP-12). In other cases (the high performance 
terminal) we want to put the PDP-8 or PDP-11 in the terminal. 

3. Desk Top--special applications (e.g. ticket counters, desk tops, 
etc.)·have to be considered too. Here the basic desk top unit 
should be able to be moved, 

4. Portable--we want to hit all these small terminal manufacturers 
like Infotec, Datel, etc. who just take a crummy IBM selectric, 
add acoustic couplers and electronics and sell it. LET'S GO 
AFTER THE TYPEWRITER }L-\RKET ! ! 

Distribution: 
Ken Olsen 
Win Hindle 
NickMazzarese 
Stan Olsen 
Ted Johnson 
Pete Kaufmann 

/kb 

Joe St, Amour 
Alan Kotok 
Bob Savell 
Andy Knowles 
Bi.11 Long 

'Len Halio 

. ' ' 
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4 ENCASEMENT ALTERNATIVES 5 HARD COPY OUTPUT ALTERNATIVES /vIEW OUTPU+ ALTERNATIVES 

--None --None --Typc¼-rriter-Like Stand 
--Portable Case (· (--Plotter: ,, ·. --TV Scope 
··-Desk Top 
--Within A Computer 

--DEC Writer / V --X'( Scope 
~- '/ --DEC Writer J' Plotter 

1_ 1--Camera i \ .. __ 

,.., 
:) 

f FILE ALTERNATIVES 

--none 
··-P.'.'pcr-·tap~ 
--DECtepctte (or DECassette) 
··-DEC tap,:: 
-·-Disks 1 .:e,; ()(i ..__, 

--Disk+ DECtapette 
-··Disk + DECtape 

·) 

5 SOFTWARE PACKAGE ALTERNATIVES 4 COUPLER ALTERNATIVES , 
I 

--None--Uses Exist -,-None 
--Teletype Replacement --Direct 
--ARDS Replacement --Acoustic Modem 
--XY GrD.pliic Console --High Speed Modem 
--IBM Cassette Secretary 

Terminal 
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FOR 
SEVERAL THOUSAND TERMINALS 
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FIGURE 1 
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/INPUT ALTERNATIVES 

--None 
--Keyboard 
--Tab let - "\ 
.. , -Joy-s-t-ick ) 
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3 CONFUTER ATTACHMENT 
ALTERNATIVES 

--Part Of Computer 
--8 Based 
--11 Based 
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INTEROFFICE MEMOF1ANDUr\ 

SUBJECT: 

TO: 

cc: 

COMPUTER NETWORKS 

Win Hindle 
Bob Savell 

Larry Portner 
Jim Bell 
Nick Mazzarese 
Andy Knowles 

DATE: August 12, 1970 

FRO\L Gordon Bell 

DEPART\1ENT: 

We simply must get organized on this issue! 

In our last conversation on networks you gave Larry a push, 
who in turn gave Jim Bell a push. Jim responded with a 
memo (July 16, 1970) to Larry and I on Multi-Mini Timesharing. 

Jim's memo discussed using mini's for the network. So far 
the IBM Research (1130 1 s), Honeywell (H1648 = 3-516 1 s) and 
potential Nova network appear to me as kludges. Little 
computers aren't worth a damn for computing because of 
their arithmetic capabilities. We can go the multi-mini 
route and I'm sure do it better but let's try to arrive at 
some sort of corporate plan. (Couple it into communication 
too.) We would build 1 or 2 internal networks to use. 
We have to have someone who really will push them. Such 
a person would look at: 

1. The ARPA-like IMP structure for high speed message 
switching among computer. Don Alusic of 11 group has 
this one under control, I believe. 

2. Use of TS/8-PDP-10. We'll have this one working soon 
at C.M.U., ship files; do job flow through 8 to 10. 

3. PDP-10/PDP-10 communications. This is currently working 
at some of the ARPA installations We would go on to 
actually sell a multi-10 installation. 

4. Remote entries to 10 for line printer, etc. and remote 
concentrators. Also, we would allow little computers (15,8) 
to get in for files, assembly, etc. We could probably 
pay for this internally at DEC by getting all thE: DECtapes 
off of all the remote computers, and by interconnecting 
the lO's. 

5. Multi-ll's. The switch structures proposed by Delagi allow 
simple networks to be ~~~~~d easily with little software 
pain. These structures seem to be much more ele~·ant than 

lil ( '., IIM l C 1·+-/fJJ 
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the mini-nets being sold above. There is the added 
benefit of having an 11/40 to do arithmetic, and we have 
a good way of making 

6. PDP-8/E as a terminal. Here we have to get a really 
nice scope, also a line printer-card reader combination. 
The IMLAC terminal is a great way to go - this couples 
up with a computer in the home market. 

When can we get together to discuss networks? 

/bfs 
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MEMORANDUM 

Sl ' IUI I I c~IJ\D YOU ASKl~O WHERE TtIB 

l'DP-1 1 L"AME FROM -
I> \1 1 • Auq i L I 2 , l , 7 a 

I ll I IHI\! Gor !or. r,c 1 I 

cc: N .1.ck Mazzarese 
DI I' \IU \II '- l 

- because it 's close to my h 0art as an amateur computer 
historian and taxonomist. Basically, I li~e the er1t1sh 
so I can probably s how t hat everything c a~c from t hen. 
It ' s too 1::ad they don't ha"P !"!o r e man pry ... •er 10 r can't 
o r gan17c tha t they have ) because they do ha~r good 1~eas , 
but ran'ly do tr.ey come of f - in a prod·1ct ion se> nsc. 
We ha l ,1n un-.la teJ , un-pagc-nu":\l ,c rc-l , poo ~ l :.· •,;r 1 t ten 
(41 pages) docu.,:ient b y Compu t e r Tc-chnoloqy t,1'Tlitc~ on 
a CO:t>putcr called '-todular One . I never r call'l undcrsrood 
it ·•rr · ,..,,e1 l; I' 11 talk a bout its in.hence t><'low. 

To (J' t to the ooi r t , there are at least scv,:-ral r<'asona! Jy 
r.1.ccly •,mri<c ! ou t ideas in t'.c PDP-!1. 
:-·: .~,:,.,ss1or. o :- ·,mLrc t.r•-:· ca:-c :'ro . . 

l O t Nlf' ll l • •r :.:011 

:'he- 'J!;,., of crc:1r_ral reo1$ c-n; oroorar--,~·~ 
This at;il it'/ ~akcs the rDP-1 . ~ost ir. t., r ·. :1n:1 a s a :c·s1qn. 
,·:c .l.Sc• .::n n era ! registers for a nu:-ilicr o'" t:~ 1ng!" - ;"10r 
tr.an Lr. any other compu t er : tr l tev'-' ' 1 is La s . c 1 Jea 

/ caf", fro.., F'.JP-61 l O. The- i ~lea of us ino qencra 1 reg 1s ters 
in tJ-,r '"1rst rlacc on PDP-• was sugoest1..·l l y PE"ttr :.1~son. 
t ... a r,:1 ... -... n~·c'.l 1--/ the ncr 1 for stac'.c<c a 3 1 :"I ' :1L r·..:.::-rouq~,s 
:-ach. 1:,c s 1 so,.,_.,., ... a,c the.., ·:c--:-.: qr>ncral tar 7Ore than rr :,: 
Jr, fil , 5:)S cor1ed ou r •.;se .n Sigma 7 . I:" ha~ 
t:>r,t, · . ...st.fl! ,. ,'- 1n; stac,<s 11. ~-.( 3t1J r::-, t!~• :o ... -r . • 

J - ~' 1 of ir n, ra 
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genera l r egister computer than Por- 11 o r l l . ihr rea son 
J think lhr PDP-11 is a botl~ r g~n~ra l r~oLster machine than 
tho Pt)r>- l O is t.hc way the r eg i.ste r s ar ,.. .is,, 'I to po1nt 
to stacks. The PDP-11 use of gPncral r~q1sters to cont rol 
stacks occurred to me i.n 1q66 wh~n ! first wen t to Carnegie . 
I discuss r·d the matter of how a genera l register s hould 
po~nl to a stack , and how one should uc able to operate 
(a rith:ne tically) on the stac k , (not jus t loa d and store ) 

with various people t he r e . In particular, Harold McFarland 
and t ·'liscussed the i dea, and I suggested how one should 
look a t address ca lculation~~ · 1nary/b inary arithmet ic/logical 
operatio n methodically . H~~vLd put tho whole thing together 
rath~r c r ude ly , first a t c .~. u. , I be lieve . 

I discouraged h im f r on taking such an elaborate design to DEC, 
and to th ink 8-bit. Harold wo rked wi th John Ct~en at DEC 
alone ve ry small machinery lines, but finally t hey ended up 
with a ~ludgy 16-bit design. Harold was transferred from 
undc t Cohen a nd refined t he kludge for Roge r Cady . Just 
prior to kludge build ing time , Harold resu rrected the 
pres0nt ruP - 11, tho~gh considera} ly refin ~d . and c,ersuaded 
Roger 1and I to :ook a t it. The d~sign of the cJrrent PDP- 11 
i s essentially that one r ef ined by lots of peop le and coding 
(only one· or two individua ls •,.·orki nq o n 1t would '1.avc ma re 
it 1, ttl"r 1 • 

:-1o!i~a. nc's rr-f:icr.rc on Gc r.cral ~cg 1 s ters 
;>to~L~ar ne sc•--r:-s to Le in f '~cnc(''J by rcaa<; is. Tr.cy do not 
u st.- <J<•n, r al r eg isters for s tacks /like t!.c r:,- 1:' in th,1 
j oc..11:-.1 r.-:.. ! '" t> s1·c•n! 1f the/ r:o ::.rcn r1..rr.apr t.hc/ C"'.hangcd an,! 
cop1c~ the idea fr om PDP- 11 . Their use 1s ~ore Q>t~nsiv,, 
for ,;o~: ... ar, , 't::c ·a i.;sc t:. "'·,· ;:::llr.t to fil es , s v c:1ts , etc . , 
lhc,- sa~·· 7 1•c -an.;dl loo".(.:: like tt wa s •,:r·t •,,, ':·/ qra n::l systc..­
lr>s:gn,.r ty;x- s , :.1t: 1,,0 -1-:l .:!ot:b t that t•.:.:-~ •n!nd .ip t .. at 

· .. a,1. 

!i-~~-~ a·· · o ,(.• r, · ca: l'.:lr i ::,t 
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dci;ignr>n, are poor rea ders an d wr itf'rS . ft 15 clear that .,.,.:,st 1z1, 
later <.J"n" ra l rcois t l" r machines 'c .'1 ., Si<:::1,1 ~ . 6 , 7 ilrr· 
ba i:;c 1 ::> r: the aLov<· maclunt:s . 1 11• r nr-1 t . ..-.i - s~ l f inf I 11, 1 r('J 

by PDl'-r '10 , n ,] th(' cxt ens 1ons r talk aLc, . t 1 :1 letai l , c c rtatn l y 
not PteJas 11. o r Modu lar One which we d1Jn't rrally kr,ow a lio1 :t . 

From t he s t~uc l u re standpoint: 
PDP- 11 h a s a str'lcture called the Jnibus (wh ich I named a n d 
m:c copy r 1qhtcd l . It is : 

p '.'1p • 

s ,..,s 

T 

which s a ys that th" components (pr irnary cor e rnc:nory , :-Ip , and 
sccond.:ir::· ~cmor·, , :-:s , a n d term1na ls , T ) c •.rti\J:-. 1cate ·:1a a 

/ com:nuri s witch , S. The U. K. coMputer a nd t :,r i'DP- 11 bot h 
have: .,..;d a }oq1cal struc t u r e . Th e ti Y . c-o:--p·..ite r h a s the 
above physical structure . The PDP- 11 has a ph1s1cal struct u r e: 

I:-. : ., 

p 

s 

a. cs , 

'·15 . 

s 
T. 
s 

an ; co~~o ~c nt c a~ co-:~nlc ~P 0 wit~ any o ther . 
sa.,.,c a s a tc lL r,hon,• <·:-.c·. ar. ;,· w _ t1,,, o n0 c run" . 

i)u 1 J.1,: r: - t) J""( tor,;--,f·r: · I :1:..t· .. r,t· . tu J»c tr.(' PDP-l. l scn,:~•­
fo:- a w--.1 ., , l::Jt Alan ~·otok c'.)1;•:1 ncrd :--o. not to . .::i1cr. : "s t 
a :,l ~ •a .. o nri ,">n:·~:-s a· ,;;,. aLc ~• .l .J r ,\.. l\">Cll .our - a:-,,j it 

·..l:/ ,. ..1··,. •·r, a 1 · ...,r r --~t a""'.• ~f ~~.i= r':lt-·. ...;l -~'..: ~-:-.o· ; ! nd vc 
t.r·,•r: ... o:--' .• :q on ,-..._ f' c::-c-1ts t:--ia -:cu ::- a:-.~ , . ·.h, 7,cLar.1ca l 

:-- ( .,...,.,}:--··-: :.· ec ) .. J.,r-;.,~ Ai. :,3- •_, 

!'","') l~f ---,1• O ( r- ~f •,,..1• •P,.:, I j.,. • :, : ·.· ! 1 • • ar .. 
,...,: . r ·v ; ' 

.J 

.l t : 

, : 
I l 

j • 
, , I l .. .1 ... 

l • 

,., . ! ,. t • • i .. ; 

f I I • ' 



.. . 

• 

• 

}(c:-n ('!\ sen Page 4 Augu•t l2 , 19'10 

3 . To ld u,;_ h ow not to havr a c ,-ntral s•,,d.tch. 
4. :huwrd rr.c that at lc-aRl on thifl ""at " r t h,. t}1:,1;<7rts 

ti-om th" U.K. were rC'latiVl"l'r prhitt"r> , 

The t .K. mach1nc physic al structurc 1i= cat •.? d on t 1,c wai' we 
us.-, 1 t o qo 01t radially from a C<'ntra l h·Ju as 1n a PDP-1. 
T)l<' C!)C-1'>0 conv inced me to us r> busscs . fro:t1 PDP- 5 , 6 tune 
a n w1 ha\'<' usc-1 the>m at DEC - though poorly as in t he case 
of >, 8, etc, As for the way the bus 1s controlled, we 
us1.. 1 rnr>thod tl.at r be l ievc comes fro:, IBM. 

Inf l1~~~r on the NOVA: 
I t hi nk that NOVA ...,as probably influenced by DEC :'.'lost. 
The :,0VA 1 s a genera 1 reg i. ster ex tens 10n of the ? 0P-8. 
Th<' 1 r a uto-index regis ters f i.rst appcarcJ in P0P-4 ' and 
latPr ) . The Br1tish give Data General too much credit. 
1 do~b t if ar.y of those guys really r e ad that much or could 
get he ld o ! the r elevant docu~ents . r know Ed Decastro 
cou l dn't 1·c ad. Henry eurk ha rt , Dick Sogqc, and Sc 11gman 
prol aL l;• Jo r ead - I doubt t f t hey ...,ould eve r adr'li t being 
in f ~c~cl'd in any way. 

!d:_- 1 oq Jf...l. 
~n:1kc ~1storlcs , etc . made ry r eal h1stor1 ans , this one 
r.a .. r-~o=-:, :""!: Le to :- r> rso na l 1n·:o ! v•·r-e:1t . Th 1s on<' ,ioht 
! ,, cc:1: 1r:-'cd b1 l'.i c< ''.a7.:>art ;;I' , !i.:iro: .l ''.<:Fa r land , POGf r 
CaJ:· , o •. Cohe>n, A1a n Kato.,,. a~. i:oj.'.'cf-11·/ to a fast 
a rr r o:u~.at.ior. 11.': o·-<. 1:ope it s.-.r:•~ ·:o~! 

! 
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INTEROFFICE MEMORANDUM 

Competing with Computer Technology, Ltd. (CT) 
SUBJECT: and University of Newcastle DATE: August 28, 1970 

TO: 

cc: 

PDP-11 Coordinating Committee 
Geoff Shingles (U.K. Office) 
Ken Olsen 
Nick Mazzarese 
Ted Johnson 

FROM: 
Gordon Bell 

DEPARTMENT: 

I just spent several hours with Mr. lann Barron, managing director of CT, at their Heme I 
Hempstead plant - thanks to Geoff Shingles. Mr. Barron has a background of both programming 
and engineering, with some work in operations r.esearch, so he is quite a reasonable competitor. 
He appears to be aggressive, likable, industrious and knowledgeable. He appears to have the 
right connections with the ministries (technology, etc.) and of the universities (Cambridge, a 
grad., Oxford, etc.). I hope we're dealing at these levels too. 

In summary, I believe the modular one is going to be a significant competitor in Europe. I 
hope we'll get going on the manufacturing there. Several other things which might help are: 

1. The tif-in with U. of Newcastle to do their experimentation using a PDP-11 multiprocessor 
structure. Here we hove to toke the idea of multiprocessing seriously -- get it out of 
special systems, and into a commitment. 

2. More selling of universities in the U.K. -- getting some prestigious ones is important. 
Our PDP-11 paper helps here. Despite the fact that our sales people may not understand 
the paper, the university types do -- besides if you don't understand the paper, please 
get them a copy of my book (Computer Structures: Examples and Readings, Bell and 
Newell, McGraw Hill). 

3. Competitive analysis. Can't we show the PDP-11 performs better? 

4. Improved PDP-11 's. -- Here Barron is wondering what we are to do. He sees the 
potential to extend tfie PDP-11. -- Modular one can get bigger, too, but not quite 
so nicely. · 

Modular One 

The modular one is good, but not great, so please let's not use it as a goal, but rather a benchmark. 
With a little patience, we can make the PDP-11 almost great. 

Instruction Set 

Supposedly it was designed ta compile and execute the AED language. A user program has 
three protected (and relocated) segments (execute-only, work space, and global work space for 
inter-process communication). Its instruction-set structure isn't bad, but according to the 

DEC' 5 • I 043-C 14-70) 
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three universities people I talked with, it has too many hardwired mechanisms, like the three 
segments -- and they aren't necessarily the right mechanism for all languages, and applications. 
I hope our segmentation scheme in the 11/40 is much better. Al I in al I, their instruction set 
appears to be less than an 11/20; but with their crude segmentation scheme, one can write a 

. reasonable monitor. 

Structure 

About the coupling of processors, memories, etc. to form multi-computer and multi-processor 
structures: the modular one seems to be better than PDP-11, but it is also more expensive to 
implement. Since, I have constructed Modular one PMS figures from my memory, they may 
not be accurate. The modular one isn't as flexible as they might have you believe, because 
there ore lots of restrictions on numbers and types that communicate. Thus, when all the 
smoke clears, it looks like my general model of a computer which was around in 1966 (see 
book by Bell and Newell) of a computer which was around in 1966. If you look at the PMS 
figures of Modular one, not their glib talk, and probably hidden restrictions, it has solved 
no problems. In fact, the cabling, for the rather exotic structures is o real mess (see figures). 

Logic 

Their technology is ECL, mounted on the same style lousy, pre-3rd generation, 2 sided boards, 
as PDP-11 uses. Their machine is quite fast, the pol ling of 8 ports into memory takes only 20 ns -­
which is mighty impressive. Since their speeds are higher, and they have pretty bad transmission 
lines, signals and noise are probably equally poor in the two computers. Their interunit 
transmission I ines are differential, thus, I suspect there's a better chance of getting the correct 
data transmitted between two units. I don't know whether they transmit parity, but if they don't, 
it's naivete; the PDP-11 attitude (as expressed say by a field salesman) is one of a cavalier, 
and also unethical and stupid. 

Cabinets 

Their cabinetry is almost great in comparison by PDP-11 cabinet. The DEC cabinet hasn't 
changed in about 8 years (ofter the PDP-1 prototypes) except to get momentarily worse with 
PDP-7 for cooling, and incrementally better with PDP-9 and 10. The PDP-11 is pretty near 
the worst of DEC's cabinetry from a convenience-accessibility-cabling-coding viewpoint, 
so almost anything with a concept is good. The modular one uses about 16" wide x 32" toll x 16" deep 
frame. Like DEC, its power supply is on one side ( o door) and its logic on the other. There is 
almost no waste space, and the modules ore tested with extenders. There is no back panel wiring, 
only a large PC board for the connectors. The airflow pattern is U-shape, coming in over the 
top of the power supply, down to the $4 long, squirrel cage fan at the bottom of the cabinet, 
up through the modules. The modules are 2, 4 and 6 connectors long (about the some size os 
5, 10 and 20" DEC modules. 

Another interesting characteristic of their cabinet is that it is modular (up to 3 high although 
they only usually stack 2). There is space between cabinets for cables. This is needed because 

their wild configuration uses lots of cables. All in all, we would do well to copy their cabinets. 
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Software 

They have same of the university types interested. Customers are adding facilities. A BCPL 
runs on the computer, and they are building a PL/360 - like language which wil I use assembler 
syntax with black-structure variables control. Strachey supposedly put up an operating system 
on it within 48 hours after it arrived, Strachey is using it for experimentation on kernel 
languages, etc. 

Contacts with me and UK people 

For my part, I've spent time at the University of Newcastle (with DEC people) and I think 
they want to' use PDP-11 's in their very reliable computer structure research. I possibly might 
have been useful at Cambridge and Oxford (and would have received valuable inputs). -­
The next time I visit the U. K., 1'11 be more specific about who I want/or should see and 
arrange to see them. I'd like to have the U. K. office keep me directly informed about British 
machines - or should/can I get the information from Maynard? (If you tel I me when Strachey 
is to be in the U.S. next, I'll go see him.) 

At the Copenhagen canference, I also talked with: 

1. Dr, Spratt 
28 River Court, Chartham 
Conterbury, Kent, 

2, Dr. M.H. Rogers 
U. of Bristol 

Both were interested in PDP-11 • 

bwf 

i 
l 
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S(to: 4K, Pc 

cpu 
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Some Modular One Structures 

. -·-

Pc -

Mp-=: 

Mp 

-T(teletype) ,--K -L (to: Pc)-:-= 

Teletype 

-K-

-S(to:2 Pc) 

-S(to:2 Mp) 

block transfer~ - ST~ (disk)-S[:(disk) 

2 word buffeJ {_; , 

disk units 

-S (to: 2 Pc f K (multiplexor;)-, S- K l/7rv 1 bitJ-T- K (modem 

-=~S~(t=o·~· ~2~M=p.:::._ J _________ . line; __ / 

Communications interfaces 

Some structures: C: = Mp- Pc - K (Teletype)- or 

or 
Mp- Pc- K 

"'- J(disk) - Ms (disk 
or 
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mmbomn INTEROFFICE MEMORANDUM 

SUBJECT: 8 Bit Processor Subset of PDP-11 

TO: 
Dave Chertkow 

, Roger Cady 
Jim O'Loughlin 
Chuck Kamen 

DATE: December 18, 1970 

FROM: Gordon Bell 

DEPARTMENT: 

Below is the register path for the ab(!ve that we discussed on the phone. This basically has no 
registers - is 8 bit byte oriented. 

\ 

DEC S - 1043-C 14-70) 

16 

Switc 

\ J 

Operand Late 8 

8 

Function 
Adder 

IRei;ult latch 

I 

16 bit address 

8 

BAh BAI 

8 
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8 Bit Processor Subset of PDP-11 

This gives an 8 bl top code of roughly: 

+­
;-

EB 
/\7 
,v 

CMP 

-

fEjop~ 
CLR. 
NEG 
COM 
INC 
DEC 
ADC 
SBC 
TST 

ASIL 
ASL 
ROR 
ROL 

-

r load codes ] l store codes 

operand) 

8 bit immediate 
8 bit this page 
page 0 
16 bit 

operand 

8 this page 
8 page 0 
16 bit direct 
16 bit indirect 

I 

-2-

operand2 = result 

8 bit this page 
page 0 
16 bit ~ 
16 bit indirect 
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IN-I EROFFICE MErvlORANOLJi\ll 

Graphical Tablet and Console 
ii 

Display Committee 

JlA IT: February S, 1971 

I RO\!: Gordon Sci I 

lll.l'ART\1l·~T 

Alon Kay of the Stonford Artificial Intelligence Project visited us the other 

day and discussed a very smol! tcr;ni11ol which !·,1:; is ~~·ui!ding. It' lmd an 

Owens-Illinois plosrici panel with 6-1 dots/inch ad c htal of 5TI x 512 
(8 in. sq.). /\sidefr-om.Jlu:: ~-u:i:---i:·1 c~"J:11putcr ;J(iif of it, and rhc keyboard, 
the most interesting part was o 01crJhiccd tc.:blct which, though based on an 
old idea, now works. I sov-1 a similar de\1 ice op,;rote a long time ago vvith 

conductive glass, but· the gloss wasn't good to write on or even enough. He 

uses surgical rubber conductive (used in operating roo;n to carry off static 

charge) and stretches it across o square area cs a tublet. Through diodes, he 

connects reference voltages in either the x or they direction. You write on 

it with a conductive stylus and then pick up the voltage with on a to d. You 

get 9 bits of resolution in botl, x ond y he cluirns. He also cloims better 
rc~--=ilution than t!;e Sylvunin t-.::'i,!:.:>t. Tf1c whole tliin~J, excluding the a to d's, 
costs maybe $25. The rubber is obout $5/sq. yard. !-le claims one can be 

built in the laboratory in on aftern:oon. I believe Len Holio can build and 

try it on the 15 graphics in less time. Vie are ooing to try one here, but it 

seems like a very nice device to have on the DEC machines instead of buying 

those expensive tablets. Roger, does it hove any bc~ring as console keys far 

a PDP-11/05? 

/~-­--vu.-



TO: 

CC: 

Fred Gould 
John Eggert 

Peter Williams 
Bob VanNaarden 
Al Walker 
Dave Brown 

Nick Mazzarese 
Howie Painter 
Andy Knowles 
Ed Kramer 

DATE: March 16, 1971 

Stan Olsen 
Lorrin Gale 
Al Devault 
Bill Long 
Roger Cady 

FROM;: _ _:G:o:_:rd::on:.:_::Be:'..'.1_,_l ____ _ 

SUBJECT: A computer on a Quad Board: The RTM Microprogrammed Control for Link Driver 
Trainer Bid 

We talked about the above control and the Driver Training Car Controller problem. Friday 
afternoon I met with 8 - 11 people too, and it begins to be clear to me that we can attack the 
problems with RTMs and wipe out the computer in this case. We would also use this on the new 
Hycel controller. The basic methods I see for digital controllers are: 

1. · Sequential circuit machines - (corwentional logical design) - no good because of complexity, 
design, inflexibility, etc. 

2. Stored program computer for large problems - fine as long as cost is low. 

3. RTM - hardwired controls (KeVoke, Kbrarph, etc.).- cost too high for large systems, $5/control 
step. 

4. 

5. 

6. 

RTM -good for small systems - hardwired control interpreter to first build a simple computer. 
Then use a stored program in a memory (Hycel approach). - likely to be too expensive because 
it first requires building a stored program computer. 

A centralized, microprogrammed controller to directly evoke RTM register transfers. The 
final application control algorithm would be in the microprogrammed memory. The controller 
is fundamentally trivial - unlike one that might first be a PDP-8 interpreter, for exam/)le. 

\ 
Combination of microprogramming and conventional programming (Firmware). The lnterdiJ!a 
approach. A general purpose interpreter is put in the microprogrammed memory, along with 
special operations. Unlike, approach 5, instructions are stored in other memories. and the 
control algorithm resides in a memory which is interpreted. 

The basic structure of an RTM system for an application is shown in Figure l. Thus in a conventional 
RTM design the box on left would just be a collection of the evoke, merge, and branch control 
modules (at $5 per module). 

All I'm proposing is to introduce a l quad board controller shown in Figure 2 to replace the distributed, 
hardwired control. Using this approach, the cost of the controller is only about$. 10/step or a s·ales · 

DU' 5 · 104.H' (4·70) . . 
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A Computer on a Quad Board - 2 -

price of say $.35/step - a cost factor decreose of ,about 30. Since the micro controller (Figure 2) 
has about 1 board it might sel I for obout $200 (plus memory). The crossover point when a read only 
approach poys would be about 40 control steps ($5 x 40). 

The user would still flow chart in basic RTM form, and the step would not reside in the micro controller's 
memory. The readers may recognize it as being very much like a PDP-14. 

There are many approaches to the micro controller's instruction word layout - two are: 

1. 

2. 

A-- V-..__ 
A wide word to evolite operations, select next micro instruction based on boolean inputs. 

A very short word with bits to tell what kind of control step. 

Using the second approach we could have these instructions: 

Evoke instruction ;;; Evoke control 

FCND 

(Note: maybe only one evoke field is needed as w'e use now. The above has two fields 
for source and destination which might make use easier and cheaper.) 

Op Select Next instruction if boolean 
Code Boolean is true 

(branch if boolean is true) 

If these two instructions are enough, we can have a 1 bit op code. Otherwise, two other instructions 
are very useful: 

1. Load immediately part onto RTM data part (the bus). This is used to place constants into the 
data parts. 

2. Some method of using subroutines: 

a. Have a few flags which can be set to encode the caller such that the subroutine 
knows where to return. 
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b. Use a 3-bit register and put in an 8-way branch instruction to encode the return. 

c. Put 1 or 2 registers to save the MPC register so that nesting of subroutines is 
permitted. (This amounts to a stack which is just a few registers deep.) 

d. Assume the load immediate instruction, then an instruction which loads MPC from the 
data part could be used for the return. 

I prefer this last method for subroutines. Note, it has the advantage of not costing a register if it is 
not used. A normal transfer register would be used for it. 

Also note that because af the intimate connection with the bus, K bus might be included in the micro­
controller - for these type systems to save cost. 

A reasonable word size might be 9 bits which would allow up to 512 step controls. This can easily 
be shrunk to 8 bits for up to 256 steps (shown below). The op code layout: 

I o 
I< . 

0 

FCNS. 
9 

Special 
Code 

R 

FCND 

FCND 

Branch 
Select 

Reverse bronc h 

EVOKE 

CONSTANT Load CONSTANT 

<E-- 9 -

Location Branch if boolean true, false 

(Note: subroutine return is an evoke with MPC as on addressable destination) 

The list price would be: 

1 GPA 310 
1 K micro 250 
1 ROM (3'.'0 words) 100 (let them buy it) 
1 R-W (64 w) 200 

transfer and i/o 300 
interfoce registers 

$"~] ~, 1~60-
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An 8 bit version (up to 256 steps): 

bwf 

FCNS FCNDI 
Evoke 

I~ 8 ---1~8~ 

Spec 
Code 1 

~4--, 

Spec 
Code 2 

FCND 

~ 4 __,,. 

Constant 

ress, next 
Instruction 

Load Constant 

Bronc h if true 

A 12 bit version is almost like PDP-14 -- but not quite since PDP-14 has skips (which 
usually requires a transfer in next location) transfers and evokes (without source and 
destination). 
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TO: 

SUBJ: 

INTEROFFICE 

Computer Strategy Committee 
Grant Saviers 
Jim Bell 

New Fixed Head Disk 

DATE: 

FROM: 

DEPT: 

MEMORANDUM 

December 21, 1971 

Gordon Bel! 

I've heard that a new, 3600 RPM fixed head disk is being designed. 
(This did not came through the -minutes of the Computer Str-ategy minutes.) 
Why, when we are in our current pasif'ian with regard ta peripherals, do 
we take on an aeronautical engineering task that has in the past proven to 
be our nemesis? Aside from the difficulty of the task, aren't priorities for 
moving head disks mare important? Forgetting these two basic reasons, 
why can't we get what is essentially the same effect for al mast every 
appl icatian (except perhaps communications), by increasing the density 
(which is ta be done anyway), or by changing the configuration ta take 
multiple heads in parallel? Finally, if we're up against latency (e.g., 
in cam mun icatians) then n hardware (or software) queuer has been and can 
be used tc, increase performance mare than halving !·he latency. Again 
this is comparatively trivial. --

Let's not take an engineering p'rablems that we create. 

bwf 
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cc, 

SUBJ: 

'r, 
)' ·•.' I//,' 
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INTE'ROFFICE 

Roger Pyle 
Computer Strategy Committee 

Ed Correll 
Nick Mazzarese 
Dave Brown 

Stan Olsen 
Ted Johnson 
Len Halio 

DATE: 

FROM: 

DEPT: 

MEMORANDUM 

February 25, 1972 

Gordon Bell 

Possib\e Print~r, Page Proof Printer, Typewriter, Using Incremental Techniques 

--------· 
\ 

\Attached to this memo is a copy of output from a printing system we have been 
~eveloping on the PDP-10 and a PDP-11. The actual printing is done with a 
'program in the PDP-11 which controls an LDX (Long Distance Xerography) which 
Xerox gave to us. Apparently the LDX didn't make it as a product. The scanning 
is done in 5 milliseconds, and there are the equivalent of 1600 points across the 
8 inches, and 200 scan lines per vertical inch. The paper moves at 1 inch/second. 
The interesting possibility is that it can also be used with graphics and has potential 
as a high quality line printer, rnultifont typewriter, and it would be useful to give 
quick looks for galley and page proofs in the printing industry. We have been 
inputing type fonts and now have a reasonably large I ibrary. We also have a system 
for manuscript preparation which includes final printing in this form. New character 
sets are input by drawing them on a scope (ARDS-type) by Video and by modifying 
an existing font. Almost every font has to be input separately although it can be 
derived from another and then cleaned up with the edit-drawing program. 

I understand we have a similar but cheap printer on a PDP-8/PDP-11 that could be 
used I ike th is. 

We (CMU) are planning a two-day session on future printing and display techniques 
for April. 

bwf 

Attachments 

DEC 5-(641)-1043D-R271 



- _,.~-----' - --



00100 
-- -------00200 · 

00300 
00400 
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00600 
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00900 
01000 • 
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01200 
01300 
01400 
01500 
81600 
01700 
01800 
81900 
02000 
02100 
02200 

Ash71a Ashcroft, E. and Manna, Z. The translation of go to 
programs to while programs. Memo AIM-138(CS-71-188), 
Stanford University January 1971. 

Keywords and phrases: correctness, terminations. 

Ash71b Ashcroft, E. and Manna, Z. Formalization of properties of 
............. ·-parallel·programs.· Memo A!M,118; Stanford· University 

February 1971. 

Bac57 

Keywords and phrases: correctness, terminations. 

Backus, J. W., et.al and Balzer, R. M. The Fortran 
automatic coding system. Proceedings W JCC 11 (1957), 
188-198, 29-47, 535-544. 

Keywords and phrases: structured programming. 

02300. .... Ba1S9.. .. .. Balzer, J\_ M ... EXD. AMS,.,Exhmdable.debugging and monitoring 
02400 systems. Proceedings FJCC 1969, pp. 567-588. 
02500 
02600 
02700 
02800 

Keywords and phrases: debugging. 

02900 Bar70 Barley, J. and Sturgis, H. A formalism for trnnslatcr 
interactions. CACM 13 #18 (October 1970), 607. 03ll00 

03100 
03200 
83300 
03400 
03500 
03600 
03700 
03800 
03900 
84000 
04100 
04200 
04300 
04400 
04500 
04600 
04700 

...... 04800 
04900 
05000 
05100 
05200 
85300 
05400 
05500 

BernSB 

Boh66 

Keywords and phrases: exportability, mobility. 

Bernstein, W. A. and Owens, J. T. Debugging In a 
time-sharing environment (PCS). Proceedings FJCC 1968, pp. 
7-14. .. 
Keywords and phrases, debugging. 

Bahm, C. and Jacopini, !l. Flaw diagrams, Turing machines 
and languages with only two formation rules. CACM (1966). 

Keywords and phrases: correctness, terminations. 

· Bra6B· ... ·Brady, Paul T. Writing an online debtiggiilg program for the 
experienced user. CACM (June 1968), 423-427. 

BratSl 

Keywords and phrases: debugging. 

Bratman, H. An alternate for al the UNCOL diagram. CACM 4 
#3 (March 61), 142. 
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PRODUCTION LORDEP. ANO INTERPRETER fOR ALGOL-LIKE LANGUAGES 
COMHENCEO 26 MAY 70 
MARY SHAW 

REfERENCE1 EVANS, ARTHUR, AN ALGOL 60 COMPILER. 
ANNUAL REVIEW IN AUTDHnTIC PROGRnMM]NG, v. i, 1951 

EVANS DESCRIBES A COMPILER ORGANI2EO IN THREE 
SECTIONS. THE flRST CSUBSCA'I OP. 551 READS 
SOURCE CARDS ANO PERfORMS LEXICAL ANALYSIS, 
THE SECOND CPH~SE JOR PH! I INTERPRETS 
flOYD-EVANS PRODUCT IONS TO COI.JTROL SYNTACTIC 
ANALYSIS ANO GENERATE A POSTrIX REPRESENTATION 
or THE PROGRAM, WE THIRD (PHASE II OR PH2l 
PROCESSES THE OUTPUT or PHASE t TO PERFORM 
SEMANTIC ANALYSIS AND GENERATE CODE, THE 
PHASES ARE COMMONLY ARRANGED AS CORO'JTINES. 

OPERATING INSTRUCTIONS 
THIS PROGRAM LOADS AND INTERPRETS FLOYD-EVANS 
PRODUCTIONS RS DESCRIBED BY EVANS, TO RUN THE SYSTEM, 

J. STORE THE PRODUCTIONS DEfINH;G THE LANGUAGE A~D THE 
PROGRAMS TO BE COMPILED ON A FILE AS DESCRl8EO BELOI-I. 
<PIP MAY BE USED TO CONCAlENATE THE PROGRAM AND THE 
LANGUAGE If THEY ARE STOR[D SEPARATELY,) 

Z, EX[CUlE THE MONITOR COMMAND 
.R SNOBOl 

WHEN SNOBOL RESPO"IDS I-IJTH AN ASTEP-ISK, RNS\.1£R WITH THE 
NAME Of lHE FILE ON WHICH THIS PROGRAM IS STORED, 
SAY, <NAME>, SNO 

;I. WAIT PATIENTLY WHILE THE PROGRAM LOADS. IJHEN 
LDADlNG JS COMPLETE, THE PROGRAM WILL PROMPT 

flJLL TTY OUTPUT' RESPOND Y OR N 
••• WHAT fILE CONTAINS THE LANGUAGE? 
•n·WHERE DOES PH1 OUTPUT GO? 

WRITING AFTER EACH QUESTION f"DR YOUR RESPONSE. THE 
FIRST QUESTION DETERMINES WHETHER THE OUTPUT fROM PHASE 1 
WILL BE PRINTED ON THE TELETYPE. THE SECOND AND THlRD 
ASK, RESPECTIVELY, rOR THE lNPUT ANO OUTPUT fJLES, 

1. THE PROGRAM WILL LOAD THE LANGUAGE DEFINED ON THE 
INPUT fILE ANO PARSE THE PROGRAMS THAT FOLLOW THE 
DEfINJTION. THE RESULTING POSiFIX OHE LEXEME STRING TWIT 
PHASE 1 l.(QULO PASS TO PHASE 21 AND PHASE I COST ANALYSIS 
FOR EACH PROGRAM WlLL Bf. DIRECTED TO THE OUTPUT FILE YOU 
NAMED AT THE BEGH,1./JNG Of THE RUN. CERrnlN OUTPUT IJILL 
ALSO BE GENERATED ON THE TELETYPE AND THE FILE <NAME>.LST 
CORRESPONDING 10 THE SOURCE FILE FOR THlS PROGRAM. 

5, W~EN ALL PROGRAMS ON THE INPUT FILE HAVE BEEN PARSED, 
SNOBOL WlLL RETURN WllH AN ASiERJSK, YOU MAY NOW RUN 
ANOTHER SNOBOL PP.OGRAH OR TYPE tC TO RETURN TO MONITOR 
CONTROL. 

INPUT rDRt1rH 
(REFER TO EXAMPLE THROUGHOUT) 

ORGANICATJON Of THE fILE 

[A.CH SECTION BEGINS WITH A HERDER CARD IDENTIFIED BY 
'11' IN COLUMNS 1 AN02 

I l PRODUCTIONS OR ! ! PRINT PRDDUCTJONS1 <TITLE> 
<THE PRODUCTIONS) 

I! HIERARCHIES 
<THE HIERARCHIES> 

I ! HETACLASSES 
<THE NETACLASSES> 

I! RESERVED WORDS 
(THE RESERVED l.(QRDS> 

! I PRINT TriOLES (ONLY If DESIRED) 
I 1 PROGRAM 

<PROGRAM TO BE COMPILED> 
If THE FIRST CfiRD IS 'PRlNT PRDDUCTlONS' INSTEAD 
Of 'PRODUCTIONS', THEN lHE INPUT IS ECHOto ON THE 
OUTPUT fllE FIS IT IS READ. THE OPTIONAL CAPO 
'PRINT TABLES' CAUSES A PRINTOUT or THE LOADED 
PRODUCIION TABLES, INlERP~ETATION LIST, ETC. 

11 PROGRAM 
<PROGRAM TO BE COttPILEO> 

l I END 

CARD FORMi:iTS 

PRODUCTIONS 
NOTE, fill FIELDS HUSi BE LEfT-JUSTiflED, 

COL t-1 LABEL 
5 BLANK 
6-9 FIFTH ELEtlENT or OLD STACK 
10 BLANK 
11-t'I fOURlH ELEMENT Of OLD STACK 
IS BLANK 
16-19 THIRD ELEMENT Of OLD STACK 
20 BlASK 
?.1-21 SECOND ELEMENT Of OLD STACK 
25 BLANK 
26-29 TOP ELEMENT Of OLD STACK 
30 BLANK 
31 I <EXCLAMATION POINTl 
32 If A REPLACEMENT IS TO BE HADE IN THE EVENT 

Of A MATCH, OTHERl.(JSE BLAN'.:: 
33 BLf'tNK 
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JMAX - 0 - (non-negative integer) Specifies the maximum number 
of bits the justifier is allowed to add to a line. If 
more than this number of bits are needed, then the 
line is left unjustified. 

LOCKUP - NO - (YES, NO) Specifies whether or not core lockup 
should be used in real-time modes. Note that lockup 
cannot be used unless you are running under a project 
with the lockup priviledge. 

MODE - TEXT - (TEXT, VECTOR, INKSET, OUTKSET,MIXED,IMAGE) 
Specifies how a file is to be handled. See below for 
a complete description of the different modes. 

2.3 Modes 

The following modes of operation determine how a user file is to 
be handled. The mode also determines how communication with the PDP-
11 will be handled. 

1. TEXT 111,Je sends the curr0ut 1,arameter settiugs for AI~SET, BKSET, 
VERT.SP ACING, LFTMAR, TOP MAR, BOTMAR, NUNES, CUT, and JWIDTH 
and JMAX if JUSTIFY is set to YES. Then teJ<t lines are sent 
from the specified file, line at a time, with or without line 
numbers as specified by LINENUMS. 

Once the parameters have been specified, the text mode deals 
only with text. It prints text lines (a string of characters 
terminated by LF) until an EOF character is seen (see escape 
conventions below). Null characters (octal code 0) are always 
ignored. 

The escape character is the rubout (octal code 177~ The 
character following a rubout is interpretted as an escape code. 
The escape codes (in octal) along with their meanings are listed 
below. 

Code Meaning 
0 End of file 
1 Vertical spacing in next two characters 
2 Left margin in next two characters 
3 Top margin (2 characters) 
4 Bottom margin (2 characters) 
5 Number of text lines per page (2. characters) 
6 Automatic cut 
7 Manual cut 
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0040? 
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00700 
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01200 
1111300 
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025el0 DOCUMEN'fATION 
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"' llliZ100 ••••••••••••• 
02800 
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01i'J100 
1210200 • -., 00300 
0111400 
00!'!00 
"21600 
011)700 
00800 
009fcH' 
01000 
01100 
('!1200 
01300 
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01700 
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03300 
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INTRO I --~--
ASSEMBLY LANGUAGE .FOR THE ATTOPROCESSOR CAN BE 

CLASSIPIEO IN ESSENTIALLY TWO SECTIONS; tT CONSISTS OF THE 
MACHINE OPS AND THE PSUEOOwOPS, AS ONE HAY R[ADILY GUESS 
THE PSUEOO~OPS ARE THOSE THAT ARE OPS FOR THE ASSEMBLER 
ANO 00 NOT GENERATE coot, TME MACHINE OPS RESULT IN 
GENERATION OF UNIQUE CODE, IF AND WHENEVER THE INSTRUCTION 
IS 'LEGAL•, C BY 1 LEGAL 1 IS MEANT ONLY THE SVNTACT!C 
CORRECTNESS, IT DOES NOT MEAN A CHECK OF PROGRAM FLOW, 
ALTHOUGH AN ATTEMPT IS MACE TO CATCH AS MANY FLOW ERRORS 
AS EXIST IN THE SCOPE OF TME ASSEMBLER~ roR EXAMPLE, THE 
USER IS WARNED WHEN A DOUBLE WORD !NSTRUCTlON IS NOT 
rOLLOWEO @Y SOME STORAGE DECL4R1NG tNSTRUCTJONI ~OWEVER1 
IT IS NOT TREATED AS AN 1ERRORI ,1, 



12lllJ100 
1'10200 

4ii, • 00300 
1.:1214100 
0e!512l0 
006rlHII 
11! eJ '1 IIHil 
00800 
1?1091iHl 
1"1000 
01100 
1:11200 
('11300 
01400 
~1500 
01600 
'111'100 

_, 011300 
11!1900 
0212l00 
1'12100 
0221Z10 
02300 
02 4112ll2l 
02500 
02600 
1112'100 
02800 
02912l0 
03000 
03100 
03200 
1'!3300 
03400 
03500 
11!3600 
03'100 
03800 
"13900 
12l4000 
04100 

_, 1114200 
04300 
04400 

II, 04500 
04600 
0471Z10 

_, 04800 
04900 
('15000 

lit, 0511110 
05200 
1'15300 

lit, 05400 
0551Z10 
05600 
11!5'100 
05812l" 
05900 
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PSUEDO,.OPS -~f!'··~ ..... 
ORIGIN 

THE ORIGIN STATEMENT IS USED TO 
PROGRAM ~OCATlON COUNTER TO 
VALVE SPECIFIED IN <NUM) , 
NUMBER MUST LIE WITHIN I ANO 
<OCTAL), 

ORG 
SET 
THE 

THIS 
377 

<NUM> 

DEVICE DECLARATION <OVC NAME>~ <NVM> 
USED rOR GIVING A NAME TO A OEVICE, 
ALL OEVICE NAMES MUST START WITH 10 1 , 
TM[ <NUM> MUST LIE WITHIN 0 ANO 37 
(OCTAL>, USER MUST KEEP IN MIND THAT 
THE OEVICE NAME BINDING IS CONE 
DYNAMICALLY WITH RESP[CT TO TME TEXT 
Or TM[ ASSEMBLY LANGUAGE PROGRAM, 

TERMINATION ENO 
useo TO TERMINATE THE ASSEMBLY~ 

MACHINE OP~I __ .., ____ .. ---
AG4lN lN THE MACtNe OPS WE OIST!NGU!SH 

BETWEEN TWO CLASSES, ASSMBLER lNSTRUCTlONS AND MACHIN! 
INSTRUCTIONS , THE MACHINE INSTRUCTION IS 
TRANSLATED AS AN lNSTRVCTION WHILE AN ASSEMBLER INSTRUCTION 
IS TRANSLATED 4S CATA, or COURSE, THANKS TO VON NUEMANNj 
AFTER THE TRANSLATION THERE IS NO OlrrERENCE BETWEEN THE 
TWO, rOR EXAMPLE, THE TEXT X•<01 IS TR[ATEO AS A MACHINE 
INSTRUCTION AND THE CODE GENERATED IS 01000001, WHILE 
THE TEXT tA IS TREATEO AS AN ASSEMBLER INSTRUCTION ( IT 
MEANS AN ASCII CHARACTER "4" ) ANO IS GIVEN ITS 04TA PORM 
NAMELY, 01000001, CLEARLY, THERE IS NO WAY or OlSTINGUISHING 
BETWEEN THE TWO AFTER THE TRANSLATION, 

ASSEMBLER JNSTRUCTION$ I 
-~-.------ -~-----~---~ ASCII CHARACTER '(SINGLE CHARACTER) 

ANY ASCII CHARACTER EXCEPT A 
BLANK ANO A SEMICOLON, 

BINARY STRING "<BIN STRING> 
ANY BINARY STRING, THE VALUE OF 
THE NUMBER MUST BE LESS THAN 
412lia COCTAl.l, 

ADDRESSING 1 (EXPR) 
ANY AOORESS EXPRESSION IS 
PERMISSIB~E BUT IT MAY NOT 
INCLUDE MORE THAN ONE NON• 
PREDECLARED LABELS I ALL 
CONSTANTS MUST BE JN OCTAL, 
THE VALUE Or EXPRESSION MUST 
LIE WITHIN 0 ANO 377 <OCTAL), 
<EXPR> MAY CONTAIN• ANO• 1 
•MAYBE USEO TO OENOT! CURRENT 
VALUE Or PROGRAM COUNTER, 
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------- ---~------~-OF' THE F'OLI.OWING, Al.I. BRANCHES AND 
THf SUBROUTINE•CAI.L INSTRUCTJONS 
ARE OOUBI.E WORD INSTRUCTIONS, THE 
SECOND or THESE WDROS IS THE 
OPERANO, 

MOVE 

F'UNCTION 

OUTPUT 

INPUT 

EVOKE 

(REG1> IS THE DESTINATION, 
(REG2> IS THE SOURCE, ANY 
GENERAi. REGISTERS I IF' THE 
(REG)~M THEN THE REFERENCE 
IS To MEMORY LOCATION POINTEO 
TO BY THE REGISTER A, 

Q MAY BE ANY or w,x,Y,A, 
POR <f(Q)) SEE THE SECTION, 
NOTE1 F'OR TWO"OP F'UNCTtONS 
THE SECOND OP MUST BER, 

THE REGISTER MUST BEW~ 

4GAIN 1 THE REGISTER MUST BEW, 

TO ISSUE EVOKE AND WAIT F'OR 
DONE, 

TEST AND BRANC"' 
BRANCH IF THE Pi.AG Of THE 
DEVICE 1S SET, 

SUBROUTINE CAI.I. 

RETURN 

CALI. THE SUBROUTINE, 

RETURN FROM SUBROUTINE, 
TO ADDRESS SPECIF'IEO BY 
REGISTER s I 

UNCONDITlONA~ BRANCH 
GOTO, 

CONDITIONAL BRANCH 
<COND) M4Y BE I 

N! !) BRANCH IF NONw!ERO, 
P ,> BRANCH IF POSITIVE, 
N ~> BRANCH If NEGATIVE, 
C e) BRANCH IF CARRY, 
V e> BRANCH IF LAST !NCR 

INSTRUCTION c•usEO 
0 RESUI.T, 

<REG1)to(REG2> 

Qi,((F(Q)>l 

W1t<DVC NAME> 

E:V <OVC NAME> 

, <ovc "lAME> 

Cl. 

RT 

' 
<CONO) • 
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00100 
1'!11)200 
00300 
00400 
011)500 
00600 
00,00 
1'!0!100 
00900 
r1000 0,. u,er 
01200 
11!1:!00 
D.11400 
01"~0 
01600 
"1 '100 
Q'S.SIU 
f/!1900 
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MOVE L!TER•L. 
TO MOVE NEXT MEMORV WORD TO 
REGISTtR SPEc1r1E0~ 

INCREMENT <REG>•<REG>•1 
INCREMENT THE REGISTER OR THE 
MEMORV L.OCATlON (Jr (REG>a.M), 
If RESULTa.0 THEN SET V fL.AG, 

COMPARE <REG>•<REG>•R 
SUBTRACT R fROM <REG>, 
MOOlfV C,N,i fLAGS~ 

·····························································~ 
NOTE I ALL EXCEPT THE 1ENO' INSTRUCTION, MUST 8£ 

T£RM!NATE0 BV A SEMICOLON, 

LABELS I 
LABELS MAY APPEAR ON ANY MACHINE OP, 
A LABEL MUST BE fOLLOW!O BV A COLON(II, 

COMMENTS I 
COMMENTS MAV APPEAR Af THE ENO OR 
AT TME BEGINNING Or AN INSTRUCTION, 
COMMENTS MUST BE ENCLOSED BV »/" ! 
A COMMENT NEEO NOT BE TERMlNATto 
ev • SEMICOLON, i, A SEMlCO~ON 
roL~OWS 4 COMMENT THEN, IT RESULTS 
lN 9£!NG TREATED AS AN !MPTV 
INSTRUCTION, 

l!'2 000 
02100 
0221IH1 
02:!00 
l112400 
(112500 
P12600 
el271Hl 
02800 
M!900 
l":!000 
031',H~ 
03200 
03300 
03<10e) 
0350'1' 
03600 
:'13'100 
03UH?J 
03900 

EMPTY INSTRUCTIO~ I 
AN EMPTY lNSTRUOTlON (NO TEXT I BUT 
4 sEMJOOLON EXJSTS) !S ASSEMBLED 
4S s .. s, 
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00200 .,: 00301?l 
01il400 
l'l0500 
l'llll600 
00,00 
00!!00 - 00911llll 
01000 SECT!ON•I 
1111100 -------- 01200 F'UNCTtON 0'1' I F' ( Q , 
01300 
t1!1400 coo£. F'UNCTION SVNTAX 
01500 
01600 001!!11l i!ERO 0 
01,00 0001 F'UI.L REG 377 
019IIJ0 0010 ONE'S COM'1'LEMENT "Q 
t'1900 "011 AND Q&R 
0211l00 0100 OR QJR 
02100 l?l11!11 EXCLUSIVE OR Q#R 
G:'2200 0110 ROTATE LEF'T Q,C .. 
;'12300 0111 SHIFT LEF'T c.i,c .. 0 
02400 1000 INCREMENT Q•1 
1112!1IIJ0 1001 DECREMENT tla1 
026IIJ0 1010 AOO tl•R 
02,00 11H:L SUBTRACT QaR 
028IIJ0 1100 ADO C tl•C 
IIJ29IIJ0 11'!l1 SUB C QaC 
CJJJ01H' 1110 ADO R,C Q•R•C 
03100 1111 sue R1c Q,.R,.C 
1'132IIJ0 

" i<lJ311J0 WH£RE: Q• A OR W OR XOR Y 1 
03411J0 

., 

., 

" 
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SECT I ON• II _____ "'_,, 
TME MACHINE 1 ATTOPAOCESSOR 1 HAS a.BIT 256•WORO 

MEMORY, lT HAS SEVEN GENERAL PURPOSE REGISTERS, TMEY 
ARE I R, S, T, W1 X, Y, A I ALL l/0 TRANSPERS MUST 
BE CARRIED OUT THROUGH THE REGISTER W ~ REGISTER R IS 
USED AS THE 1SECON0 1 OPERAND IN ruNCTfON ANO COMPARE 
TYPE INSTRUCTIONS I ALL THE MEMORY REPERENCES ARE 
INDIRECT, ANO ARE CARRIED OUT THROUGH REGISTER A, THE 
CODES POR THE REGISTERS AR£ AS F'OL~OWS I 

RE!ilSTf:R 

MEMORY 
s 
R 
T 
w 
X 
y 
A 

CODE 

00111 
001 
0'-0 0,.,. 
10111 
101 
110 
111 

F'OR PUNCTJON TYPE INSTRUCTIONS; ONLY W,X,Y ANO A 
QUALlPY POR THE 1PJRST 1 OFER•ND, THEIR COOE THEN BECOMES 

REGISTER 

w 
X 
y 
A 

COOE 

00 ,u. 
1111 
11 

THE MACHIN[ CODE MAY 8E SUMMARISED IN A TABLE AS I 

NA~E 

MOVE 
F'UNC 
OUTP 
!NPT 
EVOK 
TE:sT 
BRAN 
LTLD 
!NCR 
CMpR 

lo/HERE I 

COOE 

0 0 * • 
0 1 S S 
1 0 0 r1I 
1 0 0 1 
1 eJ 1 " 
1:1.1"" 
1 1 1 l'I 
1 1 1 0 
1 1 1 1 
1 1 1 :I. 

-
• 1!111' - 11!! 

$ s & " 

"""" " " " " " " " " """" (l • = • 
1 II * II 

0 * * • 
1 * * • 



PAGE: 8 .. 1 

1110UHl 
00200 

'-' : 003012! 
00400 
00'500 
(1!0600 
1110,00 
00800 
Hl900 
111U'!00 
I' 1100 
1111200 
Sl\1300 
01400 
01500 
01600 
0171!10 
'111800 
2'190111 
1'121!11!10 
11'211!10 
t:!220i!J 
il!231c'Hl 
Ql240il! 
il!2500 

000,ASe 

<• • •> •> (.- .. ,.) •> 
<S 5 S S> •> 
<" " " " 1'> •> <& &> •> 
<•. 11) •> 

3/21/72 13131 

OESTtNATION, 
SOURCE:, 
,UNCTION NUMBER, 
DEVICE NUMBER, 
rUNCTION REGISTER, 
BRANCH CONDITIONS, 

SQURC[ OR DESTINATION REGISTER NUMBERS AS 
DESCRIBED EARLIER, SO ALSO fUNCTION REGISTERS, 
ruNCTION NUMBER AS I~ <r(Q)>, 
CONO!T!ONS AS rOLLOWS i 

lilllH'! 
001 
010 
011 
10CIJ 
101 
111!! 
111 

SUBROUTINE RETURN 
SUBROUTINE CALL 
UNCONO!T!ONAL BRANCH 
BRANCH IP! IS CLEAR 11,E, ON NON~EROi 
BRANCH ON POSITIVE 
BRANCH ON NEGATIVE 
BRANCH IP C IS SET 
BRANCH IP V IS SET 

•••••••••••••••••••••••••••••••••••••••••••••••••••••••••••••• 



PAGE 9.,1 - l"rll100 
0021!10 
00300 
0rll400 
00500 
0060121 
0IIJ100 
0IIJ!!lll0 
0111900 
li!1011l0 
011011J 
11'1200 
01300 
01400 
01500 
1111600 
01700 
01800 
(111900 
02'100 
0210111 
02200 
02300 
02400 
t'!2!l00 
1?2600 
02700 
0280'1) 
e2900 
03000 
G!J100 
l'l3200 
r!!3J011l 
034'10 
r/!35'1'71 
036'10 
03700 
03800 
()13900 
0411J00 
04100 
04200 
0430'11 
1'4400 
04511J0 

_, 

--

OOC,AS!! 

SECT! ON"' I 1 I ______ ,,, 

LO0F' I 

L I 
SK IF' I 

S I 
S:I,. I 

EXAMPLE I 

SAMPLE PROGRAM TMAT CALCULATES 
NUMBER or ONES IN A GIVEN 
MEMORY LOCATION, 
(NOTE I THIS PROGRAM IS NOT 
BY ANY MEANS TME BEST SOLUTION 
POR THE PROBLEM , IT IS MERELY 
USED TO ILLUSTRATE THE KIND or 
STATEMENTS ONE MAY WRITE fOR 
THtS MACHINE, I 

ORG 201 
T•L I w.,,- I 
A!'LI 
y.,M I 
A"L I 
M•V I 

,11!1 
/W GETS 
,SI 

,S11 

R•L.I ,2001 
Vt,(V&R II 

iE~O/ 

Rt,WI /R GETS iERO/ 
Y•V~RI /COMPARE WITH !ERO/ 
Nl 'I ,LI /MULTIPLE STMTS/ 

/ ALLOWED / 
' I ,SKIPI 
T•T•11 
V•MI 
Y•CY,C~i21)1 
V•V•RI 

Ni! •1 ,LOOP! 
RTJ 
ORO 1001 
''1011'!1110 I 
I 
ENO 

3/21/72 13131 

·····························································~ 
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0'11100 
0'11200 
11Jil!3011J 

PRINTOUT or TMt ASSEMBLER FOR TM£ EXAMPLE PROGRA~ I 

••••••••••••••••••••••••• 
LIN£ LC C~Ot 

LOOP! 

TEXT 
ORG 201 
T•LI ,01 

W•TI /W GETS ~ERO/ 
A•LI ,SI 

V•MI 
A•LI ,511 

M•'l'I 
R!!LI 12001 

Y•CY4Rl I 
R•WI /R GETS lERO/ 
Y•'f'•RI /COMPARE WtT~ ltRO/ 

ll0 4 00 
00!H'J0 
0'11600 
(110'1'110 
(1108'110 
r/10900 
t!l1000 
0i100 
211200 
01300 
01400 
01500 
1!11600 
01'100 
01800 
1"1900 
02000 
02100 
02200 
02300 
02400 
02500 
02600 
02'10'11 
QJ2500 
02900 
03000 
1113100 
03200 
!113300 
'1!3'400 
03500 
03600 
(ll3'100 
03800 
03900 
04000 
1"4100 
0421210 
IIJ4300 
04400 
04500 
04UJ0 
04100 
04800 

001, 
11J02 1 

?\03 I 

r!04 I 

1105. 
006, 
00'1 I 
008, 
009, 
010, 
~11, 
012, 
013, 
014, 
IIJ l,5 I 
fl!:1,6 I 
011, 
018, 
019, 
020, 
021, 
022, 
023, 
024, 
025, 
026, 
021, 
028, 
029, 

IIJ2!2' 
021 
022 
023 
024 
1'25 
026 
lll2? 
0:Sia 
031 
032 
033 
034 
11J35 
11J36 
037 

11101011 
000al0000 
00100011 
11Hl11'-1 
illUIIIJ0000 
001:1.0000 
1111'11111 
01000001 
00000110 
11101010 
10000000 
lll10el1110 
00010100 
111111i0 
111130011 
00100010 

Nil tJ ,LI /MULTIPLE STMTS/ 

0411! 
041 
042 
043 
044 
045 

046 
0 4 '1 
050 

111'1l00UJ 
tll1l1'IJ0011 
11110011 
00110000 
01011110 
111111111) 

1111110011 
00011000 
1110001Hl 

030 1 UJ0 191110110 
031, 101 00001001 
032, 

L I 
St<!PI 

S I 
S1 I 

• I 

n,T•11 

I ALL014EO 
,St<JPI 

V "MI 
Y•CY1C•0) I 
V•Y•R I 

Nil 'I ,LOOPI 

RTI 
ORl'.l Ull!l 1 
"101101101 
I 
END 

I 

\ ............................................................. , 

MORE SAMPLE PROGRAMS ANO THEIR PRINTOUTS 
APPEAR IN THE fOLLOW!NG PAGES, 



.. 
PAGE 11,.1 OOC,AS8 3/21/72 13131 

"' 00!1.00 
01112fll0 
00300 
00400 
00500 
"11061110 ORG 21111 
00700 01•12J 
01U00 02•1:5J 
0111900 A1oL I I UJlll 1 
011'!00 X.,M I 
01100 x .. , .. x11 
01200 X•X•1 I 
01300 M.,)( I 
01400 LOOPI w .. 011 
01!100 M.,M+1 I 
01600 02 .. w, 
P!1'f00 Ne,, ;LOOPI 
01800 RT1 
01911!0 ORG 111llll 1 
02000 11 11l010111l11 I 
021'1'0 !:NO 
0!2211l0 
l'l2300 .. /Jl240fll • ••••••••••••••• 
02500 LINE LC CODE TEXT 
02600 011)1 I ORO 201 

"' 02,00 002, 0111121 
02!Hl!!l 003, 0211:,, 
02900 004, 020 11101111 A •I. I ,100, 
/Jl:5000 P'IIJ!:l' 021 01000000 
03100 006, 022 001211000 X.,HI 
/Jl3200 01!J7 1 02:, 01001001 )(11(11X) I ... ()1:5300 008. lll24 11110101 X.,X•U 
03400 009, 025 00000101 M•XI 
~3!100 !'11 G!) I 026 10011010 LOOPI \,11011 
03600 011, 027 11110000 M•M•11 
0:,,00 012, 030 10001011 02 .. w, 
1'!3800 013, 031 11100011 Ni! t I ;LOOPI 
03900 014, 032 000Ul110 
0<4000 01,, 033 11100000 RTI 
l.'4100 0i~. ORG 1001 _, ('!4200 01 '1 I 100 IIIQl101A11 "00101011 I 
04300 01s. END 
04400 ... !"4500 
111<461210 
Qi4 '?00 
0481210 

"' 
"' 



DTi'Y•UJJ 
OL,PT 1119 I 
ORG 7'71 
A•LI ,Ml 
X•M I 
X•l•XI I 
XtoX•11 
M11o)(I 

P•GE 12"1 

01/J11/J0 
Hl21/J0 
0030121 
111040121 
00500 
006i211/J 
1210,00 
11!0811J121 
i210911Ji21 
11l111!11J111 
vi1100 
01200 
i211300 
01400 
co,1,00 
01600 

AROUNOI W•DTTVI 
DL,pTo,WJ 
M•M•11 
Ni! t I I AROUND I 
RT1 
ORG 1711 

M I I 
ENO 

OOC,ASB 

••WRONG eve COOE,L.INE NUMBER. 
••••••••IL.L.EG•L. REGISTER,SVNTAX 
•••••• 
L.INE L.C 
001, 
0112, 
003, 
004, 
~!i1' t 
006, 
00'7 I 

12108, 
11109, 
010, 
011, 
!'-l12, 
013, 
014, 
015, 
016, 

077 
100 
101 
102 
103 
104 
10, 
106 
101 
110 
111 
112 

CODE 

1111111111 
01111111 
fll010UJ00 
lli10e!U!il1 
11110101 
llllll11Hil0HJ1 
10011000 
•••••••• 
11110000 
11100011 
1111000101 
1110111001.! 

01,, 177 1110001001 
018, 

AROUNOI 

M I 

3/21172 13131 

002 I 

ERROR,L.INE NUMBER• 011, 

TEXT 
DTTY•:1.01 
Ot.PTto91 
ORG 171 
AtoL,J 1 MI 

X•MI 
X•("X>l 
X•X•11 
M•)(J 
WtoOT TY I 
01,,PT.,WJ 
M•M•1! 
Ni! tJ ,AROUND! 

RTI 
ORG 1771 
I 
E:NO 

01 '10121 
01800 
1211900 
1112000 
1'12100 
1112200 
02300 
f':2400 
02500 
02600 
IZ2'102! 
02800 
029flH'l 
0311100 
031210 
03200 
03300 
~3400 
03,00 
t'l3611J0 
03'100 
111380121 
lll3900 
04000 
04100 
1114200 
04300 
04400 
045011! 
04600 
04'700 
04800 
04900 
12l!HJ00 
1115100 
05200 
05300 
121541H'J 

THE ERROR lN THIS PROGRAM 1s NOT r4TAI., 
THIS IS IL.1.USTRATEO ON THE NEXT PAGE, 



DTTY•101 
0Ll'T•91 
ORG '171 
A.,LJ ,Ml 
X"MI 
X•("XI I 
x .. x•11 
M.,X I 
DL.PT•111 

AROUND I w .. oTTY I 
01,.PT"l'i I 
MtoM+1J 
Ni! • I ', AROUND I 
RT1 
ORG 1771 

M I I 
!'.NO 

DDC,AS!l PAGE 13"'1 

00100 
00200 
00300 
l'H!l400 
00500 
011.1600 
00700 
00800 
1110900 
02,9100 
01100 
01200 
f/!1300 
Ol1411l0 
01500 
01600 
01700 
01800 
01900 
02000 
02100 
P'2200 
0230111 
02400 
(112!Hllfl' 
02600 
"2'100 
02B00 
02900 
03000 
1'!3100 
(113200 
1!'!3300 
l'J3400 
(113500 
03600 
i,!3'100 
03900 
039'!10 
04000 
04100 
1114200 
04300 
04400 
04500 
04600 
04700 
04900 
04911l0 
0!511100 
05100 
0!5200 
\'15300 
05400 
fl5511l0 

••WRONG OVC COOE,~lNE NUMBER• 
••••••••••••••• 
LINE LC CODE: 
001, 
002, 
003, 
011l<I, 
005, 
006, 
11llll7 1 
008, 
009, 
010, 
11111, 
1,n.2, 
013, 
014, 
01!5, 
016, 
?'1'', 

077 
100 
101 
102 
103 
11214 

10!5 
11116 
107 
110 
111 
112 

11Ul111l. 
01111111 
001e1000 
0UJl!!l1001 
11110101 
00000101 

10011001!1 
10001001 
11110000 
i1100011 
0illl001(1Jl, 
11100000 

018, 177 lil001'!1001 
019, 

AROUNOI 

'1 I 

fll 0,1 I 

TEXT 
DTTY•101 
O~PT•91 
ORG 171 
• •I. I , MI 

X•MI 
X•C•X) I 
X!tX+11 
M•Xl 
OI.PT•1U 
1o1110TTY1 
01.PT•WJ 
M11tM•1J 

3/21/72 1313l, 

N! • I ','AROUND I 

RTI 
ORG 1771 
I 
ENO 



0TT't'a13 I 
DLPT•1'1 
A•LI ,Ml 

M I 121111 
RTi 
£NO 

OOC,AS!l 1-'AGE 14"1 

C/!111100 
011l211l0 
(lllll311l0 
1'!11!400 
ii!lll!300 
011!600 
00700 
Cl0800 
(!!0900 
01;,00 
e:1100 
01200 
1111300 
01•00 
01500 
11116021 
017021 
01500 
1'1900 
02000 
i'.'!2111!0 
11'2200 
~2300 
1112400 
('!2,00 
026(110 
~2700 
('!2800 
02900 
11'3000 
03100 
03200 
C/!3300 

•••NO STARTING ADDRESS, 
PROBABLY MISSING ORG STMT 1 

LIN£ LC COO£ 
001, 
011l2, 
003, 00000011l0 

TEKT 
OTTY11131 
01,PT•:l.51 
A•l.1 ,Ml 

J/21/72 13131 



""' FACIE 15•1 000 1 ASB 3/21/72 13131 
"-· 

"'"""" 00200 

"" 11)0300 
11)0400 
00,00 ORG 111 
00600 A11o1. I ,L1J 
00100 R11oL I ,2001 
t110!10f'l X11oM I 
00900 X•tX&R)I 
0u100 M.,X I 
011~Hl M•M•1 I 
01200 Y•M I 
01300 Y•Y•Fl I 
IZ1<!00 Nt1 ,LOOPJ 
01,00 RTj 
IIJ1600 ORG 1611 
01100 I - 01800 £NO 
01900 
02000 

"" 02100 
02200 .................... 
02:500 ••UNDEflNEO 1.ABEI.S .. ffl2400 
02500 SYMBOL, 1.1 "lE 
(112600 L.1 01213 
1!!2100 L.OOP 013 
02800 
02900 L.INE L.C CODE TE)(T ... 0311100 11J01 t ORG 771 
03100 Qllrl2, 077 111~1111 A•L.1 , L.1 I 
('13200 003 I UH'! ~-----ti!'-... (113300 004, 101 11101010 R•L.1 ,200, 
03,400 005, 102 1009l00flJ0 
03500 0flJO 1 103 0111101000 )(•Ml 
(113600 0 llJ,. I 104 0101111(111 X•(X&RII 
(!13100 0(118 t U15 000001.ai M1t)(I 
03800 009 t 106 111100flJ0 M.,M•1 I - 03900 010 t 107 00111,100m V•M I 
114000 012,, 110 11111110 YttY•R I 
1'14100 012, 111 111001flJ1 Ntl I l,.OOP I .. 04200 0:1,3, 112 8'!1"••·-"'-
€'! 4 3/iHJ 014, 113 11100000 RT' I 
0440Q! 015, ORG 16,1 
~ 4 ,0 0 t'J16, 167 0001'11001 I 
04600 [!')17 I tNt:l 
04?00 - 04800 
0490121 
/115000 ... 

-



INTEROFFICE 

TO: 

cc: 

Don White 
Nick Mozzorese 
Bill Long 

Lorry Portner 
Fred Gould 
Win Hindle 

SUBJECT: Attoprocessor Assembly Language 

DATE: 

FROM: 

DEPT: 

MEMORANDUM 

Morch 27, 1972 

Gordon Bell 

Hoving learned the hard way that it is difficult to bring o modern looking assembly 
language into DEC via the programming deportment, I asked one of my graduate 
students to design and write an assembler for the Attoprocessor. Since he hos o fairly 
extensive progromm ing background, it took about o month in his spore time, The program 
is written in Alg"ol·to run on the PDP-10. A manual for it is attached. 

Thou_ght for the second: 

- to paraphrase -''rhe day you hire your first lawyer, is the day you hove your first lawsuit." 

"The doy you hire your first programmer is the day you start o programming deportment to 
train programmer managers, to troi n programmer managers, to ....• " 

If Attoprocessor becomes o product, the project may need some programming. I would hope 
that the person who does this is fundamentally on engineer who doesn't mind writing assemblers, 
opp I icotions programs, diagnostics, etc. This approach seems to work in regard to the PDP-16; 
the engineers ore equally comfortable with both circuits and programs. 

bwf 

Attachment 

,. 
-· 

DEC 5-(641)-1043D--R271 



DATE J--,•· ,,.. 
SUBJECT 

TO FROM 

... "· ........ . 
D._ M1111 
N. N NIIIINII 

, .. ,.,.. ... -.. Kelll .. w._ ...... .,., ...... ,o,.a. ....................................... ,.., ... ., .. ., 
•111.,.1• •111111• • •• _. ••_, ...... •••r.• (tw. UN ..... ). 

,op.a ........... ,., It... (r. .... ...w .. ................. .,.... PDP-I) 

,. Mlt ...... ,_..,., $200,000 
2. , .... .,. 

J. ................. IIN,,.._) 
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SUBJECT 

TO 

New Computer Design Philosophy 

Tom Stockebrand 

DATE 

FROM 

February 21 , 1963 

Kenneth H. Olsen 

A new computer is long overdue at DEC but we have not been in a position to 
build one because we have been so long In winding up the details from our present 
computers. However, now we do have the techniques and the time and the money 
for a new computer, I think we should go ahead and make one in a reasonably fast 
time schedule. 

The proposal is to do all 1Jspects of the computer design in parallel. This means 
that at the end of the time schedule whether it is four or six months, the job should be 
done. Then after a rest of a month or two we could if we wanted to go off and make 
another computer. Here is a list of the items which should be carried on in parallel: 

Design and Build Central Processor 
Write FORTRAN with Assembler and Simulator 
Design and Build Tape Control Unit 
Write All Manuals 

We have never looked at competition before but I think as a result we have lost 
out because we don't know the poinh in which our machines are significantly better 
than others. I think that we should consider doing this parallel effort sub-contracting 
a survey out to someone like 1.1. I. to compare our machine in detail with others. 

Kenneth H. Olsen 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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kl 1 INTEROFFiCE 
~~~.___M_E_M_O_~_R_A_N_D_U_M_ 

SUBJECT 

TO 

Random Notes on New Computer 

Tom Stockebrand 

DATE Feb"ruary 21, 1963 

F R o M Kenneth H. Olsen 

We received o quote from Amphenol on a 36 pin connector for use in large system 
plug-in units but this will not work out well because it has to be thicker and therefore 
will not fit In our standard construction. Loren Prentice is now making a model of a 
double width plug-in unit which will have two 22 pin connectors on it which will make 
a total of 44. This looks like a reasonable approach to a large plug-in untt. 

Gordon Bell suggests that we do all our register transfers through one common register. 
Thb is the way the MTC Computer worked originally. This would cut down the number 
of gates and they might end up using the very high speed transistor gates. 

I asked Bob Savell to consider repackaging the reader, punch end typewriter control 
panels to make them less expensive. We might put much of it on a very small number 
of large plug-In units. We might also include the micro-tape logic in the same place. 

I told Bob Savell to start working on the new punch timing control for PDP-1 but to 
plan to have it in the new computer. 

Dit Morse feels that the teletype typewriter is a satisfactory typewriter for computer 
use. He of course would like· a more extensive character set but a typewriter that works 
hos a very definite advantage. I can't see that we'll have time to evaluate any other 
typewriter in time. 

Loren Prentice has been working on a new design for the PDP-1 and PDP-4 console 
fronts. I suggested that they drop all work on that and work on the console front for the 
new computer. Thi, one &hould include space for punch, reader, LINC and control panel. 

Some people like the idea of having an extra register to store the contents of the 
accumulator when it is not being used. This would allow the accumulator to be used for 
index adding and other things. The extra register could then be used as a carry register 
which would allow very fast multiply. If this carry register is used as an accumulator 
buffer, the accumulator might then be used as the register which transfers information 
between registers. Several people have told me they would like to have a pointer register. 

We have to decide whether we want indicators on all flip-flops or not. I have asked 
Jack Smith to estimate what it would cost to add an indicator. 

It is a real chore to change cabinet design. Our present mounting panels hold 25 plug­
in units and if we move the marginal checking panel, it will hold 26. It would therefore 
be convenient to keep the digit length of the machine 26 or less bits long. 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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Ill INTEROFFICE 
WlfJL!_M_E_M_O_R_A_N_D_U_M__. 

SUBJECT 

TO 

New Computer Design 

Ken Olsen 

DATE 

FROM 

- (?OP-- 3 

February 22, 1963 

Tom Stockebrand 

My apologies for form and content of this memo, it is a rushed lob. In particular it does 
not include enough evaluation of the competition nor enough filtering of the ideas presented. 
While I am on vacation, I will try to sketch out more of the machine design. 

Commitments on delivery dates, price and so on should be to Ken Olsen and the company 
and not to customers. 

This machine should be specifically designed to do the job as listed below superlatively 
well rather than to in any way "look like the competition" or be an answer for them. 

This machine is to fill a vacuum we believe to exist at the present time in the computer 
market. 

We must make no compromises in carrying out the ideas which are involved In its design. 
The implication of the above is that, as is usual with DEC effort, the ideas shall be limited 
to those which are eminently easy to do, general, straightforward extensions of the art ••••• 
In fact, "today's technology today." ------God. 

The sources of the ideas presented in this note are indicated in an effort to provide "source 
data" while I'm gone. If the general ideas are agreed upon, future administration of the 
project will be vastly improved. 

If we are to tum out machines regularly, we need some more official advanced development 
- that is answers to specific how-can-we-do-this-job questions. (Coax delays, micro-logic, 
serial, majority logic circuits, etc.) 

THE IMPORTANT NOTIONS 

It is time the Programmer was given real power in sub-routine writing ability so that 
no modifications of instructions are ordinarily necessary during program relocation. 

Multi-programming, time sharing, fast break-in or what-you-will is necessary in the 
eyes of most users of our equipment and In fact necessary (though they don't know ft) to 
many users who are comtemplating using our equipment. 

Data words need to match today's data requirements in accuracy. The analog people are 
almost entirely concemed with 14 bit accuracy for what they call four significant digit precision. 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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Large memories are here. Index registers are here. 

Some fair expansion of the machine should be planned for at the beginning though we 
understand that wholesale revisions of the machine are out of order. 

The rest of this memo is a list of specifics pertaining to the generalities listed above. 

Routine Relocation Power - The ability to operate routines wherever they may be located 
in memory after a dump from, say, the drum can be provided by the ability to {l) modify 
each memory reference by a constant while (2) checking that result agoinst specified bounds 
and trapping to a particular memory location or executive program if the required location is 
outside of the bounded area. This feature can be achieved reasonably easily during the initial 
design of a machine by allowing the Index adder, or lh equivalent, to do the work. Dit says 
this feature would make programming "ten to a thousand times easier. 11 Ed says that If you 
can use the arithmetic element more and memory less, you're way ahead and this feature 
would leap in that direction. (Dit, Shelley, Kotok, Ed and Ben.) This feature is considered 
by advanced type people to be crucial to the machine design. 

Trapping - Trapping meaning to execute and instruction located at, for instance, the address 
indicated on the op code. This trapping would be done on non-used instructions or memory 
addresses outside of the bounds set by the executive routine in the relocation of power indicated 
above (Dit, Ben.) 

Character Handling Power - The ability, in one form or another, to address characters stored 
in memory hopefully to deal with character strings in 1/0 transfers such as is done in the Lisp 
and Comet Programs. Dit, Ben and Ed are in favor of this, Ivan goes even further and says 
that bit addressing features are of great power. However, Len disagre€~s. 

On Obsolescence - Trapping also allows optional expansion by do-it-now-with-program, 
later with wires. Also de-bugging and checking power is automatically incorporated. The 
machine should be built of modular parts of course like different memories and AE's and an 
extra bit or two should be assigned in the instruction word for future variations not thought of 
now when you absolutely have to have that bit! 

Multi-Processing - Multi-Programming - First and foremost, a fast break - this means primarily 
no need for many accesses of a clean-up variety to store away stuff in preparation for operations 
in response to a break request. The most potent feature here seems to be an extra register in 
the AE to allow either exchanges with the AE for saving purposes, or as an address calculator (Dit) 
or as a multiply index by, or as an addend register, or as a carry register depending on your exact 
orientation. The second thing which would help this process out ts probably a separate index 
adder though I believe a machine try should be made to use one adder for everything. Since it 
is reasonably certain that two groups of wide modules wtll be used, however, it Is probably not 
unreasonable to suggest the index adder. In the future, that means perhaps with the development 
of another machine, separate program counters may be In order. For now, core program counters 
should certainly be enough if they are necessary. To hell with data gather. The Idea here is 
to eliminate control problems from the channel and put them in the program where they belong. 
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Channels should be only high-speed data gathering devices. (Dit) System capability Is an 
okay phrase. (Dit) 

List Processing - This is a program technique which has general power which goes well together 
with our ideas of a processor with general power. It requires index registers and increment and 
decrement by more than one and, ideally, registers which can be packed with several addresses 
each (that Is, word length equal to two times the address length.) However, I think a clever 
use of the relocation feature or of Dit's multiple indexing (1+ 2+ 4 scheme) will allow the 
shorter pack base address that this too short word machine will have. (Len) In general, this 
processing seems to be for the next machine though a small look into the future is probably In 
order. Similarly, floating point AE 's will probably have to wait until the next machine or at 
the very best, be planned as a different kind of AE attachable to this memory. 

Index Registers - These are clearly necessary. Dit feels that three register which could be 
added together in a micro-program fashion that is, any combination of the three according 
to MACRO programmed bits in the word, would be of more use than seven registers addressed 
directly by the same three bits though Kotok disagrees. I have no feelings. 'Nhether the 
three could be added together and in fact the complete design of the index adder might depend 
crucially on the ability to build a simple circuit which would detect four out of !ieven to provide 
carry for carries. If this circuit were easily available I believe that five registers could be added 
together simultaneously and stored in a fifth and the sketch ac.companying this memo shows the 
powerful use that could be made of this feature. 

Addressable Registers - These would be very useful according to Len for much easy processing 
without complicated instruction and could perhaps be implemented to do the character uddress­
ing without using extra bits in the word by allowing certain kinds of character type transfers 
between registers. The most important addressable registers would perhaps be the in/out 
registers such as, for example, rhe scope buffer for use with the light pen-·- especially if it 
were an incremental scope plus generator type. In this case too, the feature would al!ow 
sine, cosine and hyperbolic and parabolic function generation with no extra hardware. It 
would save on the IOT read-in bits but cost some address decoding. 

Data Channel - Fast break SI, Data Channel SI, 1/0 Channel, no, - do it with program. (Dit) 

Cute Instructions - Ben feels that load and deposit AC in push down list would be a us,~ful 
instruction at least to the prospects of a clever turn of mind if not to real users. Instruction 
(Y+ )AC)) ---- AC is reasonably necessary for multi-dimentional matrices when indexing is 
not readily available and would implement easier 11st processing. Ben likes an instruction 
called execute effective address however, Len doesn't go along with him. Dit makes the 
comment that we should avoid doing things in little pieces. 

Word Length - There are two criterion for word length, one is the data word that will usually 
be of necessity, and the other one Is the number of bits that you need in your instruction. For 
floating point work, 48 bits seems to be a minimum and for graceful manipulation of the text 
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this also seems like an appropriate word length. I do not believe that it is necessary to have 
precisely a multiple of six though this may be, in some cases, graceful for character proceuing. 
Many people would iust love to have an extra bit or two to Indicate whether this set of characten 
is to be considered in the list and for other marking purposes, ask Dit for example. I, myself, 
have run into this problem many times when programming character strings. Len wlll also agree 
I think. As far as the packaging limitations 90, I agree that it is essential to keep the packag­
ing the same which means no more than 25 units in a rack panel wide; notice that if the address 
portion is 16 or 17 bits, even, there are 8 bits left over in the mounHng panel supporting the 
11 short-word11 AE In which to provide extensions of the full register portion of the AE. Since the 
floating point people need 48 bits and we can't possibly take this much of a (ump in the present 
machinery, we should either leave them out of consideration or consider two-word data accesses 
floating point words. To this end, Dlt suggests a single bit in the data words to tell whether 
the word Is to be interpreted as floating point or not. This might be an example of the use of 
a spare bit location in the word for use when a floating point processor might become available. 
How about word lengths for ordinary usen of fixed point type calculations? The competition 
seems to feel that 24 bits is a reasonable length however, I submit that in many practical cases 
14 or so bits is a reasonable length based on my discuuions with various analog and hybrid types. 
This is because 14 bits represents four decimal digits which is the current okay number in that 
industry, though there as here okay numben do not necessarily represent the best in engineering 
philosophy or power. Analog people further state that they need higher data rates than we can 
get and if we are to capitalize on our parallel computing and data handling power in order to 
try to overcome some of the taint of the current serial flap, we should consider, I think, 28 bits 
minimum so as to be able to pack two 14 bit words per register and thus, double our data output 
rate to digital to analog converten and the like - also to scopes. 

Now on to word length as determined by the instructions. Certainly 16 bits represents a 
reasonable address length to addreu 65 kilowords of memory. Everyone agrees that this would 
be a desirable number. 3 bits for index register seems about right and one bit for deferring. 
6 bits seems like a minimum for op code, 1 bit for a programmed operator - primarily to catch 
up to the competition of SOS. I insist on one spare bit and many people who feel character 
addressing is important would want to use my spare bit plus two others to do the character 
addressing in those instructions where it matters, and leave It for instruction modifications 
where it does not matter. This would give a total of 28 or 30 bits depending how you look at 
it. If you really believe that there should be a multiple of six, then I would recommend a 
30 bit machine. However, 28 bits I think is my current recommendation. Incidentally, If you 
allow 7 bit characters for 128 character set, which Is quite a reasonable number, and a "step 
forward" ,then this even meets the criterion that 2 bits of character addressing is enough and 
comes out even. In any case we have room for 33 bits and 17 address bits in the two mounting 
panels which have double trays so this gives us three extra slots for odds and ends. 
I STRONGLY RECOMMEND A 28 OR A 30 BIT WORD. 

Concurrent Programming - In this area I am not an expert but Dit seeims to feel that the 
FORTRAN four language, which looks I ike the ALGOL language is the language to use 
for all programming. I am not aware of the details of the character ser required or like that. 
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He wants to do ft al I in ALGOL. I would have a good discussion with Dit on the subi ect. 
All agree that a full-time programmer should be working from the start of the proiect. 

More Work - Very soon, more work should be done in the following ureas before the design 
is completely hard. 

1. A careful compilation and discussion of the competition's 
ideas and features, also of LINC and other semi-competitive 
machines. 

2. Whether an analog input is a necessity - I believe it may be. 

3. Whether serial mei'hods of computation would give us any real 
advantage. It may be that in tht: shorter worded index adder, 

Conclusions -

the multiple additions that will sometimes go on could be done 
very efficiently this way in the event that a majority logic circuit 
did not work out as a good idea. This would allow many additions 
in only the time to circulate one word plus N extra bit times. 
Furthermore, I am not sure of the best AE design. I am convinced 
that we should have one programmer (hopefully Lennie) working full 
time along with the design of this machine so that it is on cards or 
back panel wiring or like that right from the start. This, I th inf, 
will eliminate in the future i,~ttle necks which we are certainly going 
to run into if we plan to tum out' new type machines regularly. 

Relocation 
Independence of AE and Memories 
Trapping 
Time Sharing or Multi-Proceuing or Addressable Register or 
Multi-Programming 

, Character Handling Power 

I think a tentative example of the breakdown of parallel tasks in the developments of this 
machine would be somewhat as follows: 

1 • Programming with a good man such as Dit 

2. Manual Design and Development along with the development of 
the machine with Stu Grover 

3. AE design under Dit and Gordon 

4. Machine design under Gordon and I 

5. Programming toward aiding the design of the machine under Len 



6. A small amount of research under Emile or Russ Doane in the form 
of coaxial serial parallel conversion and multi-plexing and majority 
logic circuitry. 

7. 1/0 development under Roland Boisvert or perhaps even better Mel 
Arsenault. 
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N Mazzarese . E De Castro 
/ ~) 1 (~c( <; (,_,e:, 

· I believe that we should start f a::-iy seer, ~o develop both hardware and software 
l 1, \vC s.r L> 1-v ~fl/ 

r a completely new line of smc.,; :-:,.. ...:rs. O'-'.- -::ur:ent machines, because of their . f 1 , 
· --- v ci.n e \ 1 

limited organization, he-.::; ::.c..:::e :: .:-.-._.:-:is~:::ile ~o.- us ro cdd features which cost very ll)~~a.clcL/, ... u 

d ,1 r .J. 
little and yet are standc:: .2c.~ _- _ _-, ;:;,: r:·.ost cor:-.,:;6;<:-:,,e rn::cn1nes. The following 1>'i\' '· (, 

are some of the most predo:- :- .:.,., c;,_, ~:.:: :;:-.de~. - ~..:, .. n-::: 

1. We are unc~. ~- V o.cre, 0~ ,, .;:,v_::,m-:: -s ::·,;:; 00:' ity ro rep . .:.ce a 

smell mac~.ir.c \, 

asking hi,: -:-o v 

2. We co not have a full line c.:.c. thc:v~·o,e are prec,..,c"'.:.. .rorn c. 

fc: - :.egment of the mark.;;,. 

3. We have yet re ou;,ci a .:c:,-.?--:er smo,; enough and inexpensive 

enough to fully satisfy the Ot.N1r 

mar~ets. 

4. Vve do not have c0mpatibie :.-;:-0rfaces and therefore must develop 

and maintain different peripherals for each computer. 

\ 
5. We do not have program compatibility and as new programming 

concepts evolve or new applications areas become interesting we must 

either duplicate our efforts or forego the competitive advantage on 

one machine or the other. 
\ 

Completely replacing a computer I ine is certainly a large undertqking but 

w.;;, :1ow have several advantages which we have not enioyed during the recent past. 

·- -'se tre as fol lows: 

1. A large order backlog for standard products which can be produced 

"-.With a minimum of en; :neering assistance. 
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2. A competitive line which with only minor modifications can 

probably be sold successfully for another year. 

3. An adequate programming system which, although not fully 

competitive is compfete enough so as not to detract seriously from sales 

in the short run • 

4. Sufficient personnel in the small computer group capable in circuit 

design, system design and programming. 

If we are going to avoid serious fluctuations in our production rate and stil I allow 

development to be done in a thorough and orderly manner we must start now to plan 

the products which will take over as PDP-7 and 8 phase out. 

DESIGN o·sJECTIVES 

For a new computer line to be successful in the market it must meet several 
... 
objectives some of which are in conflict and therefore compromises must be made. 

We m_ust have a low cost basic configuration yet it must not be so inept that peripherals 

are prohibitively expensive or extremely unwieldy to attach. We must have machines 

that closely approach the accepted standards yet not so complex in organization that 

we are unable to sell at a price slightly below that of competition for a computer of 

equal memory speed and word length. We must do everything possible to get the 

most mileage out of our engineering and programming effort. To further this objective 

central processors must all h.ave an identical interface so that one line of peripherals 

may be designed to connect to any processor. C. P. organization should be such that 

software may be transferred without change from one machine to another. In achieving 

this degree of compatibility we must not make it impossible for efficient programs to be 
' ' 

written for each machine in the series although this does not mean that the most efficient 

program for one machine is necessarily optimum for another. 

J 
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GENERAL CHARACTERISTICS 

The line should consist of three computers having word lengths of 8, 16 and 

32 bits respectively. Each ri:achine will have a parallel memory and be capable of 

performing arithmetic and logical functions in parallel on operands equal to or smaller 

than the basic word length. In addition the two smaller machines will be able to per­

form 16 and 32 bit operations by processing operands in serial. For example, if the 

small machine were programmed to odd two 32 bit numbers it would make 4 calls on 

memory to obtain operands and would add each 8 bit segment individually to the 

appropriate section of the accumu,ator u:;ing the same adding circuitry for each step. 

The 16 bit machine would require only ;v,o such steps. To achieve compatibility 

in the other direction rhe larger machin..::.s will be capable of deaiing with words 

consisting of 1, 2 or .:;. - 8 bit bytes. Thus the op code which causes the small 

machine to ado w single word will be interpreted by the large machine as a command 

to add a single byte. 

It is desirable to make the 32 bit machine capable of performing some instruc­

tion which will not be included in the repertoire of the smaller ones. To maintain 

compatibility all unused op codes will trap, i.e., cause the program to branch to 

a fixed location where a subroutine to simulate the non-existent instruction may be 

located. Some additional storage is thus required in the smaller machines to 

simulate these instructions. 

INSTRUCTION FORMAT 

All instructions are either 16 or 32 bits irr length and are fetched from memory 

in 1, 2 or 4 cycles as required. The small machine must make at least 2 references to 

memory for each instruction while the large machine may have 2 instructions in a 

single word. The 16 bit memory reference instruction word format is as follows: 

Address 
Mode Indirect 

} ~ 

\Q_1_2~5 6 r 8~~~ 
Op Code Index Operand Address 

Size 

.. , .:, _;;,·_y; 0 bl , :v;,'\Y ;.; /s, ;-~ D, MASSAC HUSE T.TS 
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The 32 bit word format is: 

Address Index Register 

M d I d
. t Selection 

o e f'l 1rec ~' 
0 123 4'567 8-2_ lQ,111213141 
~ j -y-

op Code Index Operand 
Size 
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16 17 18 9--2Q.._21 22 23 24 25 26 27 28 29 30 0 
Address 

11The OP Code portion" is used in the traditional sense and merely selects 

the instruction to be performed. 

11 The Address Moden is decoded as fol lows: 

0 = Immediate i.e. operand is contained in :he next 2 bytes immediately 

following the instruction or in the samt; word on the 32 bit mac:-.ine. 

\ 1 = Relative forward. Add the cor,tents of the address. port I or. to the current 

.,__~ P .C. to obtain the address of the operand. 

~ ~--2 = Relative reverse. Subtract the contents of rhe address portion from the 

-u current P.C. to obtain the add:·ess of the operand. 

3 = Full address. Fetch the next two bytes to obtain the address of the 

operand. 

Modes O, 1 and 2 specify 16 bit instructions whereas mode 3 specifies a 32 bit 

instruction. 

11 The Index bit 11 if a one indicates that the contents of the index register 

will be added to the address after any relctive address calculation has been made. 

"The Indirect bit11 specifies deferred addressing in the usual sense. Multi 

level indirect addressing is possible. During a defer cycle the address mode, index 

and indirect bits of each word are obeyed. 

11 The Operand Size portion 11 indicates that the operand will be 8, 16 or 32 

bits long. 

J 11 The Index Register selection bits" allow any one of 8 index registers to be 

specified in the full address mode. In any other address mode only index registe'. 0 

.. ay be used. 

·I 
i 
I 
! 

i 
I 

' •• I 
' 
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"The Address portion" is used to select the first of the 1, 2 or 4 bytes which 

will be used as the operand. Thus in the 8 bit machine the address portion is equivalent 

to the memory address. In the 32 bit machine the least significant 2 bits are not used to 

address memory but rather are used as a byte pointer to select the desired portion of the 

word. 

J 
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INSTRUCTION REPERTOIRE 

The instruction set is designed to be complete but straightforward. Many 
,' 

of the instructions can be implemented at very smal I cost over and above the most 

basic useful set because they use existing gating and transfer paths. The following 

list represents a starting point and probably can be improved upon. Instructions are 

grouped by major function. 

} 

l • Memory Reference 

Arithmetic 

Logical 

Add to accumulator 

Add to memory 

Subtract from acc;_;mulator 

Multiply (optional) 

Divide (optional) 

AND 

Inclusive OR 

Exclusive OR 

Store and Load 

Index 

Load Accumulator 

Store Accumulator 

Store Zero in memory 

Load MQ (optional) 

Store MQ (optional) 

Increment Memory and skip if 0 

Decrement Memory and skip if 0 

Compare 

Skip if same 

S.- ·::, if different 

____________________ ,.,,_,_,, .. ---··- ·--·- ·---. 

:VI.,.\ Y f'.J ,--•. :-;, :_), l\il ASS AC H U S ET TS 
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Branching 

Jump conditional #1 

Jump conditional #2 

Jump to subroutine 

Jump and save PC in index register 

In-Out 

Transmit memory on 10 bus 

Transmit 10 bus to memory 

Test and jump 

Miscellaneous 

Execute 

2. Augmer.red instructions 

Shifts and Rotates 

Logical Shift right (1 or 8 places) 

Log iccl Shift left (1 or 8 places) 

Arithmetic Shift right (1 or 8 places) 

Rotate left (1 or 8 places) 

Rotate right (1 or 8 places) 

Long Shift right .(optional),./ 
~­

Long Shift left (optional) 

Normalize (optional) V 

Clears and Complements 

Clear accumulator 

Complement accumulator 

Clear overflow 

Complement overflow 

Coun ting 

Increment accumulator 

Decrement accumulator 

-
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M isce I laneous 

Halt 

Read switches into accum·ulator 

In-Out 

Select device 

Transmit AC on 10 bus 

Transmit 10 bus to AC 
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Most of the instructions I isted above are quite conventional. However the 

jump instructions require further explanation. Since the operand size portion has 

no meaning for these instructions it will be used to specify the condition for jumping. 

Conditions are decoded as follows: 

, 

Jump #1 

0 = unconditional 

1 = if AC= 0 

2 = if ACT 0 

3 = if overflow = 1 

Jump #2 

0 = if AC is positive 

1 = if AC is negative 

2 = if overflow= 0 

4 = not used 

Test and Jump 

0 = if device flag O is a 1 

1 = if device flag 1 is a 1 

2 = if device flag 2 is a 1 

3 = if device flag 3 is a 1 

OlGITAL EQUIPMENT COF?PORATION • MAYNARD, MASSACHUSETTS 
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DATA HANDLING 

Internal data is normally handled by moving it from memory to the accumulator 

where it is processed and then returned to memory. In .all machines the accumulator 

is a full 32 bit register. However its orgoni.z:otion and transfer paths differ. The 

b.lock diagrams below illustrate the organization of each member of the family. 

8 Bit Organization 

~ 

l I 
1 

I 

I Input· Input 
l A B 

® 

' f l I 
I ~der i '~ 

' --, 

1A Il f6 
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0 I to. :to i 8 bits- 8 bits 
' l 

to 

13 
; 31 I 

! 
7 11 

f 
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I ' I ; I 
o.....__c. ---!. 

Output 
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! 
I 
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0 ® @ 69 0 

, 
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16 Bit Organization 

Input 
A 
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0 to 
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32 Bit Organization 

Input A Input B. _ __. ........ _ 

Adder 
32 
Bits 

lnpu( 
B. 

Adder 

16 
Bits 

Output 

Memory 
32 

Bits 

Output 

"-------------~ 
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Memory 

16 
Bits 

·----·-, 

; 
I 
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It can be seen that in order to process a 32 bit number with an 8 bit machine, 

4 passes must be made through the adder in serial. This of course takes 4 times as 

long but also substantially reduces the cost since all of tne complex operations are 

done in the adder. The accumulator flip flops themselves are really quite simple and 

inexpensive. Carries out of any of the lower order portions of the accumulator will 

propagate into the next higher order part. Carries from the most significant bit will 

set the overflow flip flop. 

INDEX REGISTERS 

Eight index registers are provided and ore normally located in core memory. 

They may however be replaced by flip flop registers as an option. Each index register 

is 16 bits long including a sign bit. During on index cycle the sign bit will be obeyed, 

i.e., if it is negative the index register will be subtracted from the address. If it is 

positive it will be added. In addition if subtraction is specified and the index register 

is equ<:JI to O the next instruction will be skipped. 

INPUT OUTPUT 

All 10 operations will be done on a bus system. Data transmission is normally 

accomplished as a 2 step operation. The first step is to load the selection register 

and the second is to transmit the data. The selection register is 8 bits long and its 

contents ore transmitted to each device. Whenever a device recognizes its own code · 

on the selection lines it will _make a DC connection to the bus. Actual data transfers 

may be made with the accumulator using an augmented instruction or with memory 

using a memory reference instruction. If the transfer is with memory the instruction 

may be indexed and thus blocks of data may be conveniently transmitted or received. 

Either 1, 2 or 4 bytes will be transferred depending on the operand size portion of the 

instruction. 
J 
Device status may be tested by use of the test and jump instruction. This instruc-

tion will sample any one of 4 status lines on the 10 bus. Since the selected device 

will hove previously connected its status information to the bus the program may be 

branched in accordance with any of 4 different conditions from any of 256 devices. 

DIGITAL EQUIPMENT CORPOF-?ATl()N • MAYNARD, MASSACHUSETTS 

., 



.. 

J Page 12. 

ADVANTAGES 

An organization along these lines gives us many advantages in return for a 

small amount of added complexity to maintain compatibility. The most important 

of these are as fol lows: 

1. A 32 bit arithmetic capability. This will drastically reduce the 

amount of double and triple precision computations required and thus 

speed processing and reduce storage requirements. 

2. A fairly powerful order code structure which will allow us to write 

programs to operate in smaller memories. 

3. A more efficient method of handling data which allows easy character 

packing and does not require use of more memory than necessary for data 

of a given length. 

4. A full line with the possibilityof replacing a small machine with a 

larger one as requirements change. . 

s·. A fully compatible line of peripherals which may be transferred from 

one machine to the next if the processor is replaced •. This will also reduce 

the engineering cost of peripheral equipment. 

6. A fully compatible programming system. This will allow us to invest all 

of our programming effort in a sing·le language and thus we will be able to 

develop better software at lower cost. 

7. Reduced module costs since all machines will use the same circuits and 

thus volume will be much higher. 

·· I EDEC:ASJ 

·cc 
K H Olsen, J Jones, R L Best, 
G Be II, Jl Han trnan 
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INTEROFFICE 

MEMORANDUM 

DATE December 7, 1966 
SUBJECT Proposal for the PDP-14XGB - Logical Structure of the 

16 bit Processor. 
TO K. Olsen E. Decastro FROM 

N. Mazzarese M. Ford Gordon Bell 
w. Hindle H. Burkhardt 
s. Olsen J. Jones 
s. Oinman L. Portner 
A. Kotok T. Johnson 
L. Seligman R. Lane 

Having attended a rather hectic, but stimulating meeting, at 
DEC on November 23, 1966, I decided to write down thoughts about 
the machine(s), generally. Those are included in the memo "New 
Machines Design Parameters". That memo deals with parameterizing 
the design, with attempts to list the goals. Having gone that far, 
I couldn't resist trying to specify a machine, and that's included. 

The most impcrtant decisions in the machine(s), I believe, ares 

1. Index Registers 
l.a Are Index Registers, AC, MO identical, general? 
l.b Number of general registers? 
2. Addressing Storage, how many modes? The desirable 

abilities are: 

a. Using a 32 bit instruction,-directly address 
any work in memory, in connection with at least 
one index register. The instruction should be 
contiguous, so the assembler doesn't have to worry 
about building the 2nd half of it (with the address 
part) somewhere else nearby. 

b. Be able to transfer to a nearby address using a 
16 bit instruction (nearby• -16*64 words). 

c. Pick up common 16 or 32 bit constants or data nearby 
for a common routine in a 16 bit instruction. 

d. Get at least a constant or immediate data dJf,· 25 

for directly specifying shifts, selecting an I/0 
device, etc. in a 16 bit instruction. 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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e. Directly or indirectly address any of the 
general registers in a 16 bit instruction. 

f. Address such that temporary data is stored 
in an "impure part" so that subroutines are 
all re-entrant. 

g. Provide "immediate" data in a 32 bit instruc­
tion to avoid having assembler page difficulties. 

3. Calling subroutines - can the subroutines be naturally 
re-entrant? Need they? 

,,--------------
4. ~tra c~SYSPOP/UUOS/or Programmed Operators -

Can .lhese--be implemented so that desirable order codes 
be implemented with little overhead in time, and 
interpretive programming provided for? 

s. Address space - Is 215 or 216 large enough for fore­
seea'ble market? 

6. Multiple users? Protection and Relocation Scheme. 

7. Should page or relative addressing be used for 
short addresses? 

DIGITAL EQUIPMENT CORPORATION • MAYNARD, MASSACHUSETTS 
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-~t INTEROFFICE 
' Js~. ____ M_E_M_O_R_A_N_D_U_M___. 

\., 
DATE February 6, 1967 

SUBJECT 
. Possibility of making many Peripherals at DEC with a 

TO Common Interface to all pre,~1a~and future computers. 

Ken Olsen 
Nick Mazzarese 
Win Hindle 
Stan Olsen 

CC: A. Kotek 
R.·savell 

Gordon Bell 

From time to time this has been considered, but has not been 
practical because the interface has been at the computer­
peripheral control boundry. Also,because the designers want 
to optimize each system there is a tendency to design each 
control to tune a system. A common interface would benefit 
software design, as well as giving production flexibility, 
and minimizing system designs. I think that due to increased 
emphasis on remote terminals there is a trend (good one) to 
be able to remote any device, and as such the specialized 
interface will hopefully vanish from our universe. For 
example, IBM will shortly announce a card reader, card punch, 
line printer combination that connects to a standard Data 
phone. 

Therefore, I hope that since PDP-9,10, and SI are in their 
pre-peripheral design phases, such an approach be studied as 
a means of having common I/0 controllers across all computers 
and lines including new ones. Obviously, not all equipment 
fits the mold. 

The equipment which looks most likely: 

A-D-A 
Paper Tape Readers & Punches 
Card Readers and Punches 
Printers 
Plotters 

/ 
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Teletypes, Typewriters 
Dataphones, and Phone Transmission stuff 
slow displays 
audio units 
computer-to-computer buffers 
relays, etc. (digital I/0) 
Discs, Drums, mag. tape, DECtape, and Displays are 
undoubtedly too fast. 

One possibility for such a system would be: 
sketch.) 

,, 

(See attached 
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mu@iio@n INTEROFFICE MEMORANDUM 

SUBJECT: 

TO: 

DATE: 26 February 1968 

Visit to DEC 15 February 1968 

J. A. Jones 
Stan Olsen 
Nick Mazzarese 
Ed deCastro 
Mike Ford 
Win Hindle 
Ken Olsen 

FROM: Gordon Bell 

After spending a day talking about computers, I'm 

reacting by trying to write down my version of what 

transpired. I hope others will do the same, as I 

felt a tremendous need to try to put things into a 

framework. Also, since Mike Ford asked me what 

machines to build, I wanted to write an answer. 

To begin with, I'm sorry to hear that the X has been 

killed, since it potentially could have formed the 

basis for a compatible series. However, since it implied a 

large number of compromises in each group, it probably 

is not possible 

Ultimately, it would have removed the 9 and 10 as product 

lines and no one likes to be part of a vanishing product 

line. 



In Summary 

My favorite suggestions (although I'd like'some other points 

looked at) now are: 

1. Form a product-planning group. 

2. Patent the Homogeneous Read-Only plus Read-Write 
Memory (described below). 

3. Don't build a 24-bit computer, fast. If you have to, 
you might look at the PDP-X,which has both 16 and 32-bit 
instructions for an average of 24-bits only it's better 
than most 24-bit computers. 

4. Build an 8/I around larger 
better cabinet fabrication 
Mike Ford's suggestions). 

a. Lower basic cost. 

boards and lower cost and 
(see Data Machines/and 
Incorporating options for: 

b. Use of Read-Only Memory. 
c. Not moving the computer on slides, drawers, or books. 

5. Build 10/2: Develop 10/I Memory for use in 9/I, 10/I. 

6. A nice, modular, vast 9: 

a. Very lost cost. 
b. Modular memory system a la X in upper models. 
c. Multi-processor at high end. 
d. Use Read-Onl~ Memory (either internal or main) to 

increase speed of arithmetic, so that it competes 
with 24-bit computers. 

e. Add XR's and some scratch pad, a la Ed deCastro's 
large 16 X 32 bits (18 X 32) or (18 X 16). 

f. Make a processor for interpreting PDP-10 instructions 
and handling PDP-lO I/0 devices using Read-Only 
Memory internally. 

7. Build the 9-bit controller. As a stand-alone computer, 
and a controller to 9, and 10 devices. 

-2-
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8. Try to build special, total systems, based on 
software packages for existing machines {e.g. TS8r 
TS9; Administrative Terminal System-like thing 
(IBM's Multi-te~minal editor);} 

9. Do something to consolidate market planning across 
product lines. 

10. Data Communications can still be yours, don't drop it! 

-3-



Other Comments 

Although my following arguments need to be based on cost/, 

performance curves, I think our 1 sales result from other 

factors, too: inertia, (IBM effect); lowest cost; and 

cost/performance. 

The X group came up with some nice analytical relationships 

(e.g., instruction set utilization, performance of machines, 

checkout costs, etc.), especially when it was needed to back a 

decision. I would like to endorse their analysis and would 

hope the several machines that are being started could all be 

done on such underlying thoroughness. I'm suggesting a 

number of machines, and I'd really like to see cost/ 

performance) memory size curves for each of them. I'm enclosing 

examples I did on the 360. 

I'd like to put the following into a better framework then 

the linear list following'; but think that's up to #1, below. 

The items are: 

1. Set up a market-study group to try to consider the company 
as a whole, and have it connect with each product­
marketing group. I would prefer to call and use the ex­
isting marketing groups for sales support, and sales, 
and information collection. Such a group would be 
more along the lines of product-planning group, doing 
market/cost analysis with a combination of design, 
production, and market inputs and would help guide 
product planning. 

-4--



2. Try to increase the parts which are produced in common for 
all computers (for production, sales promotion, customer 
learning, and training reasons through some formal 
organizational body (maybe product planning)). (For 
example: parts of memories, peripherals, and peripheral 
controllers.) The structure of the 8, and 9 make it 
virtually idiotic not to have common controllers. The 
advent of the larger logic cards, thmLSI, really 
necessitates this. Specifically Ed deCastro wound up with a 
16 X 32 array, fast memory that could be used in the 
9I+ and l0I. These parts include software (see 5 below). 
About a year ago (memo Feb 6, 1967), I suggested such 
a scheme for common peripherals, the arguments are still 
valid. 

3. Start patent proceedings on the Homogeneous Read-Only, 
Read-Write Memory scheme, described below, which was 
developed on the 15 February meeting. It seems to be 
an effective way to get a nice local improvement in 
speed, in the case of simple processors like PDP-8, 9. 
I've looked at the PDP-8/I logic, and if you can wait 
long enough~ l½ years, I will make it go at . 3 µsec/ 
read-only cycle, with only 15% more integrated circuits. 

4. It is very difficult to measure the cost-benefit of 
another product in the line. I'm against any machine 
which is only incremental and does not try to better 
consolidate all DEC computers because I believe the 
cost of development and maintenance (especially software) 
is too high. For the same amount of development $'s, 
I believe system applications software has better 
payoff, i.e., a computer is converted to a particular 
device (a la typesetting, etc.). 

5. Along the lines of 4, DEC could start collecting 
FORTRAN programs from places like SHARE, GUIDE, etc., 
which can be run on both the 9, and 10, and maybe 8. 
In fact, I think the generalized applications packages 
(e.g., a MATH-pak, or a STAT-pak, etc.) are the only 
reasons one would buy an IBM small 360 or 1130/1800 
over DEC. This can be overcome by getting these packages 
into the DECUS library. A policy to use FORTRAN to 
code these packages seems like a good, long-range policy. 
Most such packages are available,free, now. (For example, 
all CALCOMP plotter programs exist in FORTRAN). 

-5-
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6. Investigate several design alternatives thoroughly. 
{The only implementation which traded-off cost for 
performance to come from DEC has been the PDP-8/S) 
I'd like for these to be investigated. 

8/I-l {lower cost using larger boards, and different 
bus structure to lower cost). 

8/I-2 {lower cost-lower performance - possibly a 
serial version to run at 2 µsec/word or so) 

8/I-3 ~ rope memory control which allows some small 
set of core or flip-flop memory to be added 
along the lines of the homogeneous rope-core 
below). 

8/I-4 (8/I-l+ 8/I-B). 

9/I-l (lower cost 9 - may or may not use rope control 
like the 9). 

9/I-2 (fancier 9 structure with local MB and MA in a 
memory). The memory options would be based 
on some X designs and include: 

(1) Memory box with connection or port to one 
processor with 4K, SK or 16K. 

(2) Memory box with connection or ports to two 
processors or a processor and controller 
with 4K, SK, or 16K. 

(3) Box to allow multiple (4-8) processors or 
controllers to connect to a memory port. 
The processor might use rope control. 

9/I-3 (processor with a homogeneous read-only core 
structure in which Read-Only structure might 
include programmed floating point or FORTRAN 
operating system interpreter to speed up 
numerical calculations. This structure could 
do numerical work faster than a single 24-bit 
machine). The main memory str~9ture would be 
along lines of 9/I-2 in which some modules would 
be rope. 

-6-



9/I-4 

9/I-5 

9/I-6 

9/I-7 

(A fancier processor with rope control, along 
the lines of the 9, but a larger rope so that 
floating point and other common ops could be 
sped up.) Such a structure would also allow 
control functions, such as DECtape, Magtape, 
680-like teletypes, high speed line concentrator, 
to be included. 

This feature would be sold to customers for 
their use. 

_ Mini-processor 10-2 

A processor which would connect to 9/I-2 
Memories, and PDP-10 I/O bus, and interpret 
only PDP-10 code (using rope memory). 
16K X 18-bits would be minimum memory size. 
Use 10/10 + software. 

- Mini-processor 10-2 

A processor which would connect to PDP-10 
Memories, and PDP-10 I/O bus and be 18-bits 
wide, and interpret PDP-10 code. 16K X 18-bits 
would be minimum. Use 10/10 + software. 

A multi-processor 9 (where multi~ 2), this should 
not only out perform a 24-bit computer, but should 
be cheaper, and more reliable. 

9/I Increments 

·•:r 

From a future product planning point of view, 
the 9 can be spruced up a bit. e. g. 

(1) Three-core index registers. 

(2) Replacement of first 16-core register 
to speed up operations using index 
registers temporary, and auto-index 
registers. 

(3) Investigate if MIT's (Lee}, and Harvard's 
PDP-9 time-sharing system is marketable. 
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10/I 

X-1 

24 

9-bit 
com­
puter 

(4) Incorporate Edinburg's PDP-7 MACRO 
Assembler in software. 

(5) See why the PDP-9 FORTRAN is so bulky, 
and slow. 

Integration of processor, compatible with 
10. Integrate other components, attempt 
to use 9/I sub-components~ 

smaller scale version of X. 

Another computer. 

A smaller than PDP-8 computer which would 
be part of a series of weakly, compatible 
machines of our 9, 18, 36-bit series. 
This would stand alone as a minimum 
computer. 

Also it would be specifically designed to 
serve as the controller for elaborate 
devices, or a group of devices which 
could be used on the 9 and 10, (also, 8 
if desirable). It would be a front-end 
controller for communication lines for 
the 9 and 10 (scanning and buffering). 
This could be an important product, if 
it can be designed. 
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Note: This computer is along the lines of one we'd 
like built for here. I sent Mike Ford a 
copy of an 8-bit computer, along these lines 
which we thought could be built for $3K at 
Carnegie. I would like to remind people that 
the tasks which are done in 8-bit chunks, can 
be done nic.el y in a 9-bi t computer. In fact, 
it may be a 'silly 1-bit longer'. 

8-bit 
computer 

Although this is also minimum, it doesn't 
look very good as a controller to an 18 or 
36-bit machine. I've never felt that 8 
is an especially good base, and base (2 9 ) 's 
has 100% more states than an 8-bit base. 

7. Do something about Data Communications Market (product) 
planning, before it's too late! Although it still isn't 
too late, waiting another year before starting to plan 
may be. (See memos of about l½ years back). This is just 
right for DEC as a market (especially with the new 
9 X 106 bit disk). This includes both telegraph message 
switching, and display (text-keyboard) at 2400-bits/sec 
concentration. Respond positively, creatively, and 
correctly to ARPA's RFQ for their network switching 
computers. This job may take a PDP-9, and the present 
DEC organizational structure precludes thinking of the 
problem this way. 

Right now IBM has just announced an option to connect to 
the 360/25 to give 64 telegraph lines in and two high 
speed lines out in a concentrator and the price isn't awfully 
unreasonable, especially since they rent. 

The proposed 24-bit machine 

I think this machine isn't especially good as it's a 

compromise between a medium computer (16/18-bits) and a 

reasonably large one (32/36-bits). Although a 24-bit machine 

will out perform an 18-bit machine (for the same level of 

technology - i.e., memory speed) due to added index 

register and extra instructions. I don't give one (e.g., 

910-920-like) more than a factor of 2 over a PDP-9 for the 

same memory speed, although one can build a 24-bit computer 

-9-
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that performs like a ,large computer (e.g. CDC 3200). 

Mostly, I don't like the idea of another product which 

has no chance of bringing the other product•s . production, 

programming, or sales training any closer together. (I 

can show you a real mess at IBM prior to the 360 in which 

slightly better, non-computible products kept getting 

stuck in cost/performance, cost, or performance holes.) 

I agree that thereis a significant hole between the 9 and 

10. This hole can be filled with existing product parts 

rather than introduce another incompatible series. In 

both the 9 and 10, there exists the possibilities for a 

nice filler. There is a discussion of the 360 as an 

example of filling. 

The issue of whether a multi-processor 9 is better 

than a mini-processor 10 (9/I-5 or 9/I-6) should be 

based on cost/performance comparing say space/time for 

FORTRAN in the two machines, peripheral costs, instruction 

set power, and the fact that 10 software is already pretty 

far advanced. (Such a machine would use a memory of 

16K words). I dont believe that the PDP-10 group is 

capable of making such a design or evaluating thefeasability. 

-.10-



Again, I think $'s should be spent on support software 

instead of basic software like maintenance routines, 

compilers, etc. A three or four year extensive effort to 

get DEC to the level of the SDS 900 series. Also, I believe 

that if any present 24-bit manufacturers want to, they could 

wipe you out! On the other hand, with a dual processor 

18-bit machine, you could make things rougher on them. 

I looked at some sample SDS 900 series programs, and though 

admittedly not typical, in 100 instructions I counted, an 

8-bit address was sufficient 75% of the time. This compares 

favorably with the statistics in the instructions measured 

by the X group. I don't believe the small address hack 

is a hack, but rather an efficient use of bits. 
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360 Lessons 

Enclosed are some notes on a talk given by Fred Brooks, one 

of the IBM 360 designers at a talk at IBM Poughkeepsie. I 

have also enclosed my IBM 360 cost/performance graphs, 

as I believe this kind of analysis is necessary to find 

a filler between the 9 and 10. The issue of ROS and 

multi-processors can be seen from the 360. For example, 

the utilization of memory 

= number of memory cycles used 
number of memory cycles available 

Model Memory Utilization 

30 .2 
40 .4 
44 .55 
50 .5 
65 .37 .18 
75 .54 .27 

This is low compared to the PDP-8,9 machines, but on the 

other hand, the complex 360 instructions do move. Their 

1130 and 1800 are like .75. ROS causes part of the problem, 

but the complex instructions do too. The 10 would probably 

be pretty low too, due to floating point, and multiple 

memories (in fact, a 32K system would put it below .5). 

I proposed a smaller set of 360 processor primitives which 

would give better cost/performance in the 360, and I think 

these also apply to the 9+, 10-, 24-bit issue. These are 

given below. 
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An Alternative Series of Processors to Cover the Range of 

Computing Power. 

Graph 4 indicates that an alternative approach based on 

multiple Pc's is feasible. Suppose the following Pc's are 

chosen as primitives: 

Model 

C {20) 

C {30') 

C{44) 

Power 

1 

4 

30 

Then by combining primitives, the performance values of 

the present computer line can be obtained, as shown below: 

Model Power Pc Cost 

C {20} 1 .00049 
2-C {20) 2 .00098 

C {30) 2 .00125 
C {30') 4 .00125 

C {40) 6 • 00295 
2-C {30') 8 .00250 

C {50) 15 .011 
4-C {30') 16 .005 
C{44) 30 .004 
2-C{44) 60 .008 

C {65) 60 .022 
C(75) 80 .0365 

3-C(44) 90 .012 
16-C{44) 480 .064 

C {91) 500 .09 

Note that in every case, the multiple Pc approach performs 

significantly better than the uni-processor, at a lower cost. 

{The multiple Pc interconnection cost with Mp, and the 

problem of breaking the task apart has been ignored.) 

-13-
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I 
Since the demise of the PDP=X, a number of possibilities for new products 
have been discussed. One of these is a medium-scale 24-bit machJ.ne. InitJ~l 
reaction was very negative - in fact, everyone I spoke to was against it. 
The feeling was that the market was tending away from existing 24-bit 
machines and no one was sure who would buy such a machine. However, further 
consideration, especially a technical cornment by Ed Decastro, muke me want 
to bring the issue up again. 

Ed points out that memory speeds are increasing faster than hardware spe6ds 
and that this trend is expected to continue over the next few years. 'J1 he 
implication is that it will become more and more difficult to design the 
hardware to keep up with the memory. The simpler thu addressing scheme 
and instruction set, the easier it is to achieve hardware speeds. An 
instruction length of 16 or fewer bits naturally leads to a cc@plicated 
addressing scheme - along with the associated hardware complexity. A 24-bit 
machine can be simply and directly addressed - thus warranting its further 
consideration. 

The next section reviews a number of technical and marketing considerations 
which seem to lead to 24-bits. Finally, section IIi contains a specific 
proposa.l to build c1 2 4--bi t product:. line. 

II. Technical and Mar.kctir.._g Considerations 

A __ • __ O_b :j e Ct i V e_s_ 

After talki11g with mhny people, I tend to feel that there arc three valid 
reasons for building a new con~uter line. In order of estimated importance, 
these ci.re: 

---bridc:re the "cost gap". 
A PDP-10 typically sells for more th~n 175K, while a PDP-9 most often sells 
for 125!, or le:3s. There is a void }y2tween tlw;0;c two r.,,1chinc::; v1l1:Lch shm.ild 
b<:' f iLL,2d. 'I'hcrc is so,,12 question as to whE~thcr a big 9 or il smu.11 10 could 
do thi:,; job effectively. 

D I G I T /\ L f.: Cl lJ I P f·/t E f'-J T C CJ R r7 CJ F1 /\ T I O N e fv1 A Y N /\ F1 0 , /\/] /\ S ~c; A C H lJ ~·,; F.: T T S 
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--Get better performance/cost. 
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New concepts of machine organization make it possible to produce a con~uter 
with better performance/cost than the PDP-9. Althougl1 performance/cost is 
not necessari1y tho thing tlw.t sells computers, an improvement would not 
hurt. 

--Make programming easier and cheaper. 
Without any question, one of the problems with our present small and 
medium scale computers is that they are difficult to program. Since we are 
likely to provide more applications software to our customers in future 
years, this can be a real difficulty. On a long term basis, we would save 
money with a more "programable" computer. 

B. Hardware/1'1crno_£Y Speed 

According to Ed Decastro, the current trend is for hardware speed to increase 
more slowly than memory speed. From a cost/performance point of view, a 
computer is optimally designed when its memory speed is nearly balanced by 
its logic speed. This is seen to be true from the following reasoning -
suppose a computer memory is much faster than the hardware. Then the memory 
could be replaced by a slower (and cheaper) memory without substantially 
changing the performance of the machine. A similar argument holds if the 
hardware is much faster than ·the memory~ Henry Burkhardt points out that 
the Sigma 2 is mismatched in the sense that their hardware is considerab1y 

~ slower than the memory. They could replace the fast memory by a slow8r one 
without hurting the through-put capabilities. 

The implication of the hardware/memory trend is that it will become more 
difficult, over the next few years, to design hardware to keep up with 
memory. The more complex an instruction set, the more this effect will be 
amplified. A 16-bit computer must naturally have complex effective address 
calculation. For exc1.mple, on the PDP·-X, a check first must be made to 
determine if an instruction is basic or extended. If it is basic, it must be 
further determined \vhether it is short or long form addressing. Then it 
must be determined if the addressing is immediate or memory reference. The 
point is that this type of scheme will become more expensive to implement as 
memory speeds increase. 

This leads naturally to the consideratio11 of 24-bits. First of all, I think 
any new machine we build should have a \-10rd length which is a multiple of 8. 
This is becoming fairly standard in the industry and people I talk to 
uniformally agree that it will help us sell systems which interface with 
other equipment. A 24-bit instruction allows direct memory referencing 
without paging (PDP--8) or relative addressing (PDP-X). Without question, 
this is a major hardware and software simplification. It makes a machine 
more easy to understand for all involved - en<::rineers, proqrarnrneJ:.--s, salec',n,cn 
and custorcicr~,. 
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If the hardware speed/memory speed arg.11ment is correct, the manufacturers 
of 16-bit computers m0y be switching to 24-bits in the next 2-4 years. If 
we arc not cornrni tted to 16--bits, there is no reason why we should not be 
the first to "S\·1i tch" to 2'1. 

C. The Waste o~ Memory Argument 

Computers use one of two addressing techniques which could be called direct 
and non-direct. Many 1nedium scale and large systems use the direct approach. 
Each instruction contains enough address bits to directly reference all of 
core memory. F'or example, the PDP-10 instructions have 18 bits to address 
a maximum of 256K. The advantages of such a scheme are that it is relatively 
easy to implement in hu.rdware and that it is convenient for programming. 
However, many people say that it has the disadvantage of wasting instructior1 
bits. The claim is that most memory references refer to locations which 
are relatively near the instruction. Thus, the claim is made that bits can 
be saved if addresses are given relative to the issuing instruction, or 
"local" to a memory page. 

Two commonly used non-direct methods arc the page scheme and the relative 
address scheme. F'or example, the PDP-8 memory is divided into 256 word 
pages. In each memory reference, the program must specify whether the 
effective address is in the current page or in a special, fixed page. If 
the address is in neither of these, then the reference must be made 
indirectly, using another word. 

In the PDP··X, a "short form" wa~, used if the effective address was located 
within 128 words of the instruction. If not, then another full 16-bit word 
was necessary to specify the address. 

The proponents of the non--direct addressing schemes claim that 30 to 40 per 
cent of the bits in direct reference computers are wasted. The opposing 
view holds that paging and relative schemes make the computer inherently 
more complicated and cause programming to be more difficult and costly. 

It is my personal feeling that the waste of memory argument is a ''red 
herring''. To be sure, certain programs can be coded in, say, 30% fewer bits 
in a non-direct computer. However, if the program is half data and half 
instructions, the savings is only 15%. In addition, th~re is no need to 
make relatively small programs even smaller if part of the computer memory 
isn't used. Therefore I believe th~t the 30% figure has to be discounted 
to a l0t savings. My feeling is t½at the advantages of this savings are 
more than out- 1veighed by the increc1.sed hardware complexity and software 
development difficulties. 

D. 

If we do Luild a 7.'1··bit 
and one index register. 
the programming easier. 

r,1achine, I feel that it should have one accumulator 
This wouJd be cheaper to implement and would make 
Hinor c1i~0 ac1vc.lltages would be slightly lcn:·ger 
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prograrnc:; and the posr.,ibility of unfavo1:able cornpa.rison~; on cornpeti tive 
cl1ecklists. An example of a computer with multiple accumulators and 
index registers is the PDP-10. I agree that the multiple registers 
give the capability of generating smaller and more efficient programs. 
However, I feel that the extra costs involved out-weigl1t the advantages. 
Hardware development and maintenance is more expensive. 

Possibly the best argument against multiple registers is in software 
development. In rny experience, I have found that most programmers work 
better on machines which offer them onJ.y one method to perform a given 
function. If there is more than one metl1od, they will spend much time 
and effort trying to optimize. 'I'he real objective in programrning usually 
is to produce a program that works, rather than a program which works and 
is the fastest progrwn possible and is the smallest program possible. This 
objective can be reached most easily on a simple computer with only one 
index register and one accumulator. 

Unfortunately I don!t have any solid rigures to support the contentions 
made here, but I strongly suggest that a single index register and accum­
ulator is to our advantage. It "forces" easy programming and makes the 
hardware easier to build and maintain. In addition, the nature of such a 
machine causes software systems to be more simply organized and thus easier 
to maintain. 

E. The Use df Read Only Memory 

There are basically two alternatives for internal computer structure -
conventional orgainization and read-only memory control. The latter has 
the advantages of being flexible and cheaper for complex instruction sets. 
It has the disadvantage of being inherently slower than hardware. Computers 
built without ROM control tend to be faster, but inflexible in instruction 
set. However, if the instruction set is simple, conventional organization 
is cheaper than ROM control. 

Since the discussion here is about a simple 24-hit machine, I think we are 
lead to the conclusion that read-only memory control should not be used. 

III. A Recommendation 

About a month ago, I suggested that DEC built both a 16 and a 32 bit com­
puter. Because of the considerations above I'd recon@end shelving the 16 
and 32 ideas and focussing on 24. I think it promises the most imnediate 
pay--off and will interfere least with existing product lines. Specifically 
I recommend: 

A. 24-Bit Processor 

We should bt1ild a 24-bit con~utcr with direct memory addrcssin9 (no paging 
· or rel a t:ive addres sincJ) . There shc,uJ c1 be one a.ccumu Lt tor and one index 
register (plu:; an ackLit.ional re9:ist.er for 11ml.Uply ar,d divide operation,;). 
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The instruct.ion set should be much simplier than the PDP-·10 or PDP-X. 
An example of what I hcwe in mind appears in the appendix. 

The system sl1ould not be organized around time sharing. Multiply, Divide 
and Floating Point should be optional hardware. The computer should not 
be rnicro,·prograrnable via read---only rnE:~rnory. 

B. 8·-bi t P~r_i..,,_r2_be:t;al Controller 

We should also build a simple 8-bit micro programable processor to be used 
primarily as a peripheral controller. It should be of intermediate 
internal complexity-more complex than the Interdata II, less complex than 
the PDP··X ·- about at the IBM 360/30 level. The machine would have a 
secondary use as an enrnlator for the 24-bit machine. It would probably 
sell at 1/3 the cost and run at 1/10 the speed. It could presumably be 
built before the 24-bit processor and could be used for software develop­
ment for the larger machine. 

C. Interfacing Standards 

Computer Technology Limited has, in theory, a product line with exceedingly 
rigid interface standardization. I have the impression that we have never 
put in enough effort in this area and have had difficulties when trying 
to configure non-standard systems. Our engineers should loo]~ closely at 
the CTL Modular One and at functionally large macro-modules. Neither of 
these may be the answer to our interface standardization problems, but 
they should provide us with a starting point. 
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APPENDIX 

This appendix is a description of a simple 24·-bit instruction set. 
Input/output ancl inte:n.:u:i.;i-~-:. inE,tructions are not consj dcired. From 
the point of vicvJ of software dcveJ.oprnc?n-t~, I would be extremely happy 
to work with such a machine. 

The jnstruction format is: 

where OP is a 6-bit op code (64 possibilities) 
Xis the index resister specification 
I is the indirect address specification 

ADR is a 16-bit address (up to 64K 24-bit words) 

Location O refers to the accumulator. Location one refers to the 
multiply /divide register, when the option is present. Location tvm 
is the subroutine linkage register and location three the index register 
(similar to the PDP-X). An undefined operation code causes the program 
counter plus one to be stored in location four and a branch to location 
five. 

The instructions are: 

LDA load accumulator 
STA store accumulator 
ADD add 
SUB sub.tract 
INC 
NEG 
COM 
'l,S'l' 

BRU 
BAL 
BCT 
BCF 
BZT 
BZF 
BN'I' 
BNF 
CLR 

increment 
negate 
complement 
test 
branch unconditionally 
branck and link 
branch on carry true 
branch on carry false 
branch on zero true 
branch on zero false 
branch on negative true 
branch on negative false 
clear 

AND and 
ORA or 
XOR exclusive or 
SIIJ? shift 
BLM block move 
CML compare logical 
Cr1l\ C:Ollll)ct:CC aritl1L~ctic 

r 
.1\ 
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LDC load character 
STC store character 
ICP incremunt character poin~cr 
MUL multiply 
DIV divide 
LML logical multiply 
LDV logical divide 
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LDA and STA load and store the accurrmlator. ADD and SUB add and subtract 
the effective word to the accumulator. INC adds one to the effective word. 
NEG and COM negate and complement the effective word, respectively. 

There are three condition code flip-flops as in the PDP·-X. One is carry 
or overflow, the second is zero result ~nd the third negative result. 
TST sets these conditio11 codes (except carry) based on the st~tus of the 
effective word. BRU causes an unconditional branch to the effective address. 
BAL causes the program counter plus one to be stored in the subroutine 

' linkage register and then a branch to the effective address. 

BCT, BCF, BZT, BZF, BNT and BNF cause.conditional branches on the condition 
code status. 

CLR sets the effective word to zero. AND, ORA and XOR perform logical 
operations on the effective word and the accumulator, leaving the result 
in the accumulator. SllF shifts the accumulator as specified by the 
effective address. Zeros are shifted in from the right or left. No pro­
vision is made for shifting in one's or for rotating the accumulator. 

BLM is a block move instruction, which can be an option. The effective 
address pbints to a three word block containing a destination address, a 
source address and the count. The number of words specified by the count 
is moved from the source address block to the destination address block. 
CML and CMA compare the accumulator to the effective word and set the 
condition codes appropriately. CML does a logical compare while C.MA does 
an arithmetic compare. 

Three i11structions for character manipulation are included, possibly as an 
option. Th0y operate on a character pointer with the following format: 

' ' ' i / I 
(l --, ,_ . 

where CT is zero, one or two indicating, the first, second, and third 
characters in the word. 

AflR is the addrcc3S of the word containing the referenced character. 

For example, if C'.l' iE:; one and 2.ddress is .1.:'.;00, the pointer refers to the 
second or middle charRcter in memory location 1,000. Tl1e effective word 
of an LDC instruction must be a character pointer. The appropriate char­
acter is moved into tho accunnilator bits 16-23. Bit 0 through 15 of the 
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accumulator are set to zero. 
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S'TC L:1kes bits 16-23 of the accunmlator 
and stores them 2.s specified by the character pointer in thG effective 
word. ICT incrcrneni.:s the character point<c,r. If CT is zero or one, one 
is added to CT. If c~ is greater thnn one, CT is set to zero and one is 
added to ADR. 

The optional multiply/divide hardware has four instructions - arithmetic 
multiply and divide and logical multiply and divide. 

ljh 
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!D~DD!D" INTER D FFI CE MEMORANDUM 

DATE: May 24, 1968 

SUB.JECT: PDP-10 COMPARABLE WITH SIGMA 5 · 

TD: Gordon Bell FROM: Ken Olsen 

SOS seems to have outsmarted us when they came out with their Sigma 5. They now 

have the lowest priced computer of this size, and are taking many orders away from 

our PDP-10. 

What con we cut out of the PDP-10 to make a useful, low-priced computer? 

Ken 
r;,epr uar,1 26 

.•. I 'm g lad !JOU ask tlnt nw~.c; tion . nr Jff3'M2?1; 1D68 .I ,,;rote a number o_f possible 
s~ionsl) 1,Jhich Jar.e out 01-· rm, 1n:.c;1>t on 15 Pehruar-,, anf on 21 of Pegruar11 1968 
Selipmrcn wrote a mer>7O O"! n:'JP-.n 1Jhi ,h said rour11l1, the :w.me thin(! , 

llar.e l.u, WP ,,;n,1-1 : 'ryh.c ,"i:fl"1(1. ,5 NTJ""A out h,•caus.:1 o,,. the PDP-10 and is r,reswnabl1,1 
selling better hecaune or l{Ner <'Ost, or .P ~ ·· ts or r>eonite not able to sell the 
10 IO structUl'e or the lfJ 71) :· ty,ucture r1a:1 nol br: a::: rwod. The 10 neov le probably 
ar en ' t intere::-;terl in am1 ,:crr:r,al 1bilit:·1 un'.th t1w :) , or are interesteri in a .c;caled 
down version of the 10 . I ,-:::r:rv,,•;, future rl.ans _ror1 the 10 to /Je more extensive in it., 

t ahiZ.1:ty t o ti,.,.,e share, 1.1~· ,;. hr::tr:.P r> (,...o-r>P exotic) r-rorram rr1aoninr:, to cut d01,m on 
the r'!Onitor• over:-ieuri. /1/ ... All er thr?..'W tak:e th"'! rr,ae7zine za-, t,ie nr-:ce scaZ.e , but 
make il more ,tf;A_f :,1.: 01• !J,'lter _ror t:"ic,,ho.:ri~:n:7 . T ?or: ' '; think th.1 1() tiesirmers aY"e 
narticulari!1 int.:3rcr.ted i,i the nrohle,'1 ... or r~ should the!-1 be/ 0ne thi~(l 
tfl.at ;iP,lei:7man r:mc! · ar7re,: on 1:n t;11:.c, regarrl, ia - t11.:it a VPP:-1 une_f'ul. , PD . .,..,-1 0 
conroatibZ.e fNlcE!?.@.~ ....,ro,~e.i:,or• couZd l- < ma.~e ·,,/-,.-,-,i-,_ is oroha.Z--G :Jased on a .'?e-:id 'Jnlu 
.'>tore to ~:n"le rnret. tiie n,1. 1-l.'J aride r> code. !t ;,iouli 're r.Zo1J· 111-1 10 stanr..arids, . 
b1-1.t on the ot7wr hwd cJ011t.·l lit/ ma:1bP q.r:i .st. :·or as little as ,W-30 l<t . ... and 
be onl11 1/4 a.c; f'sst . rlunt intearat7'.no minht heln on the cost auesticm . 

In· r>e(Jar>,! to the stt<_~t tn~:t ,lorn CcheY1'1:., ?.01'.no ·,1p ar,-i oht;ainincr VPY"'I :'.nler>Psti 
res~lt3 h!,1 corii. 1,e v-ir ·ou.· : Po.',Zerr:c, a1-t! intRr.t7 to :..-inr] the tJr.::;l Ill/ maclzines _rori 

v.-zr1..ow3 r.y,ohlen cln-:co,~ . l//¢r¢T am nsk-~nr: ,John tr, -zd J coHn'7 f'oy, the P.'JP- lfJ t o se 

1
, ho.,, its J'r-zries, .. 0 10 1"? t r,in:7 ta _1 1'.nri :i~:"t ·.,hat 1:t 1.'.;; ,h,-, ·-7.~!'(IP. .'r!ac;zine is (WO 

~ at . :;everal i,J<?cl-~ .~ ·1()0 , , -~ t:u·ter e:J:'1"?"f. 1'M' the r>0,-;{;1"/) ·7,1· .,._,, or connectina man,, 
_) <}.r these con-r:"u;,er'," tc:·1ti,•v, , //• :;re i: ,:~· 1,1? 1 rs the r-rr.,,er -rr~l Ze rr, ;,1ith. t½e horws 

of" 1,1?°Dinp out Zr,7• ·,r: "'Y, · 1
, 0'.r,,,· ··or T"08t r'ro.1,,~,,,.1:, , an·1 1· t a;n..-,or>s an ,:.r this mau 

.iur:t he noss,:bZ.e . ,";., re>._ror0: , 1~11 lk ,J l·it r1acJ};1'.r1e , t?1r1t ::;r:lls -+'or> iY.1$,:k T ;Jan t t 
nut some escaD1

" -.:ecJ-, ,:f.:..w .1 0 t:.at it, e.-u. eJ·in t in a 1i17h rey,for"mance verrn:on 1.Jith 
,3:: or> morP- hitn, ay;,;; _r·?,or;_ 1.i>-i:,· roi,1t . 11::: o:~ n01,, , the: ;n•able'm :rnems ea:£71, ?Ju t ma11 
no-c Zook so (iOo-! •v: ,,. ';,,;; ·•lo:-; e r to i.'•p r.oht ,'.on . . r:r cffil <1:r• the .fl. b{t (.coua:,i 

DIG I TAL EQUIPMENT CORPOR ATION • MA'(NARO. MASSAi_;HLJSt::TT~ 
~ 

J2k machine is 1e;,~e,· tr.. 'Ir v, t_ :c, a .1, i.-:.2 ~, laU. Jr ,:·,ttey,s, ..n.7 ma.1IH1 
mm1hv 1,)0 111111r:1,"- f-n l11r-i:• of . , n 'Vl"\:,1,,.,.,,, ,,,·.J- ,;;.,..,L";J ,.,, / :,.... ...... ..... ,,,17 
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sueJi POTENTfiL TD SHI~ HORE BY ACCELERATING ENGINEERING 
PROJEc'ts 

toi Ooeratlons CommTttea 

rromi 000 

GeiiieiaT 

December 6, 1974 

. . . . .. . ' -~---- .. 1:. wo~k o" a'l'T croJacts that ;eaulre safes and marketTnc:i 
1uo0or 1i I 

... 
R • 

c'. 

the tf7ci ~~oJaii needs anaJysT, an~ ~~isui~meni~ 
Afso a"aTysls of RSX liDIM and Comteic wlfl cirobabrv 
enhance saTes because of l r,creasad oroduot know I idae. 
de"chm;iks a~d ~~oduot comoarlsons~ We reilfY n~e~ to 
Ol'IHnlia this actTv(ty wltri ?L's to avald duolTcatTon, 

MTBr b~ok on POP~ii, 

2·. eatter ana'i'vsTs of the crltlcal IHOJects and aTsewhe;, 
usfng staff and de~e·1·0cment reso~rces now w11·1 assur~ 
th e s e ci r o d L~ o ts w T I T '"a I< e l t w l t h I ow EC o I s ·• The s e a e t T v T t T es 
Tnci'ude: Potter (11A/05 PS), 3est + Noercke <POP 14 IiO 
Modu't'es, 3,K sense, 11/A05 + BIA PS, fToocY RwW) J 1 on 1 
·roaTi desT~n ~~vTe~s bY ciers0ns ln res1a~6h and efsewh~Pe 
J tr O ~ ci ~ • i's, • C QM M O D t T O n I I m l C p O 0 I' 0 C e s ! ~ r ) ,' Ls 1 g I' 0 u D "~ 
loaTcal deaTan, simulation to fnsu,e DPoducTbTITtY~•usa on v a r T o u s n T g h v o 'i' um e o p t l o n s C e ', g , 11 / A ~ 5 >', 
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General'l.v acoeTerate to tho lllllt to manaael 
taoe, farae dTsk, 11/A, WO, an::! 11/01( 

flocoy, the sma!T 

~~ Netw~rks~ ReaT ~Ush and start selling 6~mci6nents now ,o~ 
deTTvery o;Tor t~ ~ilalnal June date~ 

s: tAS ihe tT~ash~rTng system on 11/45 and iij70~ wrr1 c~rtaTnlY 
eomoete wTtn the HP3~001 

~~ MuTtT6r~a~;mmT~g on Rf usJn; BlSIC 

,: lnte~ci;6ee;s~r High s~eed CommunlcatT6~s ~Tnk: 

8 '. KL Uf. can T t u s a i, e T 0 t 

.... f u,. 

...... , 
11, 

.. . 
12. 

VT50 coiH et. 
A\0~0Jeot that would c:iat a Qufcl< wrlteab'fe aontro{ store 
~~ !i~40~ thTs wiuTd defuse lht Mlcri~,o~~amijJng 
WCS o" b~ih ~he H~2iMX and th• OG Ecff~,e~ w,· ml~hi 
net a at u a '1"1 .v sh T P a" Y u n t T I t ri e o K , w ~an a fl' i he s mo kit c I' ear s •1 

We shi3uTd braTnstorm to ,ea lf the,.,. Ts a ti-Tvle.'I' turr1ke~ 
s~stem whTcn could be buTTt tQ ln•tafT TmmedlataTli', 

G~~erat .;~.n~e r~du~tl~n~ Get a dati b~ta ciiogram-t6 
cut dow" en the tons of Pacer Wt dlst;Tbute now throuahout 
enaTnee;;Tria! 
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1Tso a"alys ls of RSX 110/M and Com1ie~ wlff crobat,fv 
enhan6~ safes be~ausa ~f T"creased cir~du~t kn~wl1d~e: 

~e"chm;rks a"d ci~oduct comoarlsons~ We ~,i.ffy n~e~ to 
organT;, thla actlvlty wit!, PL's to avcTd duci'fTcatlon, 

c~ MTBr b~ok on POP~iia 
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~sTn, 9.t,-tf..and ge.~aloament re,o-u.r_pea now .. ~TI l assur, · 
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~p~u'fas, 3~K ~,nse, .. 11/A~5~• 8/A es, f1)'~~~~ R!~> (,i ~n.1. 
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on_varTous hTgh volume 00tTons Ce,;, 1{/A~5), 

,-. ' ( 

canera'l'IY acoe'l'e~aie to the ll,dt tc>'manaae1 
ta0t1 Taraa dlsk, 11/Aa WO, •nd 11/01( .. 

ffocay, the smar'I' 

4•. Networks'. RaaT OUlh and start s,T'l'l "" comco"a"ts "ow fop 
daTTvary o;To, to orlaTnar June date'. 

~: tis ihe iT~ashirlna s~stem on 11/45 ani iil?e: WTTl c~rtaTnfY 
comoete wTth the H?3~00 1 

6: Mu·ftToroa~;m~l~g on RT usJMg BASIC 

,: interci~oee~sor Hlgh Soeed Co~munlcatlons ~1nk'. 

B ', 1< Li 0 ', can T t u s e t, e T ci 7 

9•, VT50 cool e ;:·, 

1.0·. A\ oroJact tnat wouid get a c:iulck wrlteab'fe oo"troT store 
on 11/4?!', This woufd ::lefuse the Mlcroorogrammlng 
wcs on boih t~e HP2i~X and the DG Ecfl6se~ Wa mlghi 
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11 '. we s h c i.J I :-! b r a i n s t 6 r ., t o s e e l f t he r e l s a t itl v l a 'f tu r n k e y 
svste"'1 ,-,=-,;c'· c::>ul:-j :::e :nillt to Install lmmedTatef.y, 

G ,, ri " r a ! ,, ~ :H· ., s e 
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13'. PersonneT and other su00ort resources orobabl~ shouTd be 
m~~ed ti TTaT~o", su~Dort and communTiatlbns iotas~ 
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R. J. Murray 
Group Planning Manager 
Valentine Holdings Limited 
50-54 Clayton Road 
Clayton North, Victoria 3168 

Dear Mr. Murray: 

December 6, 1974 

Ve don't h2ve a really good production system for ISP available. 
The CMU group is continuing to work on it hov:ever. Considerable 
design aids were made available for the PDP-16 modules for 
asscmbl ing hardware. These are not generally available now as 
the 16 isn't supported. They were written in BASIC, and con­
verted blocks to a wire 1 tst. 

Prof. Chu, at U. of Maryland, College Park, Maryland, has a 
system, CDL, which he·might make available to you. You might 
contact him. 

A coµy of the Be11-Grason-Newe11 book is enclosed. 

GB :mj k 

Enclosure 

Sincerely, 

-~ 
l' . . . 1-... " 
-...--~-"' .... ~ l__,.-···1.' ..... ~--.. 

Gordon Be 11 

Q c' 9--.,/'. \, / 

Vice-President, Engineering 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

-.• •. ;. 

D!GITAL EQUIPMENT CORPORATION, 146 MAIN STRE[T, MAYNARD, MASSACHUSETTS 0175-1 

(617)E9t·5111 TWX: 710-347-0212 TELEX: 94-8457 
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PUBLISHING 

PRINTING 

COMPUTER 
SER.VICES 

VAL-ENTIN-E HOLDINGS LIMIT-ED 
50-54 CLAYTON ROAD, CLAYTON NORTH, VICTORIA 3168. 

TELEPHONE: 544 0333 · CABLES: 'VALENCARD' MELBOURNE 
TELEX A.A.32762 AUSTRALIA 

November 27, 1974. 

Dr C Gordon Bell 
c/- Digital Equipment Corporation 
146 Main Street 
MAYNARD. MASS. 01754. U.S.A. 

Dear Dr. Bell: 

We have a current project which is concerned with the 
design of some small special purpose computers, along the 
lines of the PDP-16 system. 

0967 

Because you have originated techniques for the analysis of 
such designs using ISP, I would like to know from you 
whether it is possible for us to have access to ISP or 
some similar hardware modelling scheme you may be aware of. 
In particular, I would like to explore the possibility of 
having ISP made available to us locally. 

As the only immediate alternative is develop our own 
modelling system, I would appreciate it if you would give 
me an answer as promptly as possible. 

Yours faithfully, 

Manager. 

RJM/lc. 

VALENTI NE A textronl coMPANY 
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INTEROFFICE MEMORANDUM 

TO: Circulation DATE: December 11, 1974 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: ML12/A51 

SUBJ: ATTACHED NATIONAL SCIENCE FOUNDATION PROPOSAL 

I was given this proposal to review by the National Science Foundation. 
Note, they hope to use the 11/WD-on-a-board. 

The work is interesting,because it addresses the problem of applying 
the microcomputer to small systems, which would have been done with 
analog techniques. If they get the grant, I believe we should try 
to sell them for sure to use our machines--particularly since the 
support is with an 11/35. This would give a user an extremely unique 
and powerful capability to apply the computer to problems, and it 
goes well beyond the low level tools we usually supply (e.g. 
Operating_Systems, BASIC, and FORTRAN). 

The proposal is worth reading, and this type of program is one that 
I believe we'll be seeing more of with smaller machines. 

Circulate, date, and return: 

Jim Be 11 
Andy Knowles 
Richie Lary 
Bob Save 11 
Mark Sebern 
Steve Teicher 
Brad Vachon 
Rob Vannaarden 
Pete Van Roekens 
Mel Woolsey 

Date 
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• - 1 '1'0: John Kulik DA'l'E: November 5, 1973 

FROM: Gordon Bell ']'b 
Engineering DEPT: 12-1 

EXT . 2236 . 
SUBJ: MIKE OOREAU 

Please arrange to give Hike Doreau a visit.ors-type badge which would 
allow him in the mill unescorted. He is a doctorate student from 

.CMU and is writing his thesis on a subject here at DEC. Mike will 
be working with Lou Abel and will probably have some weekend ~urk. 
He will be using the Thompson Street entrance. 

Thank you. 

• 
-GB:mjk 

; ~ December 28, 1973 

Please extend Mike Doreau's visitor's.badge to the ~nd of March. 

Gordon Bell c:;.,~ 
0 ~-

5/30/74 

) John, 

Please extend Mike Doreau's v.isitor until Dec. 31, 1974. · 

Gordon Bel 1 

12/13/74 

I ( Johi;i, 

Please extend Mike Doreau 1 s visitor badge until June 30, 1975. 

Gordon Be 11 
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SUBJ; LA180 DATE: 
FROM: 

0970 

PAGE 1 
12 .. 16•74 

GORDON BEL.I. 

• * * * * * * * * * 0 * * * * * * • * * • * * * * * 
••PLEASE**SEND TO: FILE 
* * * * * * * * * * * * * • * * * ' * * • * * * * * * 

SUBJ: LA180 TO ENTER PRINTER BUSINESS 

To: Ed Core 11 
Al Huefner 
Andy Knowles 

cc: Products Commlttee 
Marketing Committee 

Are we missing a tremendous opportunity bY not pushing the 
LA180 faster and harder? Every conoetltlve low end system 
see has a Centronlcs on It (e,g, Singer, DEC, DG, etc.). 
Can i,;e get this market awaY on the lssues: of auallty, rella ... 
bility, orlce, service? 

The Interface to these systems Is the same one we use? I~ It 
an easy add-on or reolacement business? Al I the printers out 
then are probably total IY worn out now, and real l,y costing the 
user or supplier vis a vis service, 

What youse think? Can we get components and the product 
manager to make a oro0osal? 

GB:mJk 
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SUBJ: MICROCOMPUTERS DATE: 
FROM: 

12•16•74 
GORDON BEl-L.. 

* * * * * • * * * • * * * * * * 0 • * * • * • • • * 
••PLEASE••SENO To: fILE 
0 * * 0 * 0 0 0 0 0 0 0 0 0 * 0 0 * 0 0 * 0 0 0 0 * 

COMPANY CQNFIOENT!AL 

SubJ: MICRUCOMPUTERS-~OATA NEEDED TO USE THEM l~TERNALLY 

To: Distribution 

R I ck and :1 i k e d I d an ex c e I I en t Job of des l g n I n g and ban ch n, ark I n g 
two termlna! designs (PTS and VT51), The results are attached 
CI distributed this before), We need more data from them on 
the ~D and Motorola chips, Rick Merri I I has stated that the 
chip count uslna the 11/WD ls 3X t~at of an 8080 based system 
for PCS, I want to see ti1e des 1 gn I 

We are entering a comouter market oeriod where designs 
wl I I be benchmarked by: chic count, cost, number of ROM/HAM 
blts, speed, aooarent ease of hard~are design by simple Inter­
face chlos, clocks, etc,, compatlblllty, and software (languages, 
host machines, and subcrograms-~ease of software d9slgn>, 
Second s0 1,Hceness is an Issue, we have the benchmarks for bits/ 
time for some smal I suborogra~s, we need to fl II out the matrix 
of cost for saY the above system--slnce It is a relative!~ 
large system, and add the Motorola 680~, 6700 <to be announced>, 
and l~D 3 chip and 1 chio set, Th IS 1>1111 give us some feel Ing 
as to where we (can> stano, and the direction for Improvement, 

For our own systems, e,g, VT51, it seems clear to me that the 
chip count probably Isn't the constant on Its suoc,ss, 

Our Internal criteria; 

1, Total cost•wprobably doml~ated by RAM/ROM, Clearly wl I I be 
when the microprocessor people start shooting It out In 
the pr I oe war and .cost=0, 

In VT and LA's the oackage and m~chanlcs domlnate, 

2, Programming suooort••we have to l lmtt ourselve1 to a ~Ingle 
design and evolve tt or evolve With It, These smart devices, 
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PAGE 2 

SUBJ: MICROCOMPUTERS DATE: 
FRoM: 

12-16•74 
GORDON BELL. 

e,g, VT51--acpear to al I be different In some way--a 
smal I programming problem,. 

Right now we're on a course to use WO externally, and we have 
chaos Internal IY, We must have data to know why w, can't use 
WO I nterna I I y or what we have to do to use It?· Can we better 
use their 1 ch16 processors, as rt's bus compatible, 

I've asked MOTOROL.A to give us a real hard sel I on mlcrooro~ 
cessors and their aPollcatlon, If theY're really great, then we 
ought to turn on lnternal!Y for various products, However, Its 
clear to me they are our external oo~petttor to boarded and 
boxed computers, 

GB:mjk 
Attachment 

Dlstrlbutlon 

Dlck Clayto11 
Lorr-In Gaie 
Andy Knowles 
Mlko Leis 
Rick Merrlll 
Larry Portner 
Bob Puffer 
Tom Stockebrand 
Steve Teicher 
R o b Van ~-i a a r d e n 
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INTERC1FFICE MEl'v1ORANDUM 

'I'O: · · Gere.on Bell ' L, DATE: Dec.,,iber 5, 1974 

FROM: Mike Leia/Rick 

0973.-

SUBJ: 

Tcm Stockebrand 
Ker.1 Fine 
John Buzynski 

Merrill.· 
0¢'; . 

Chu.ck Kamann 

Steve Teicher 

DEPT: A/N :Oisp:..ay 

LOC: 

Do 
c9 /:J't,., .. 

"":F~ EXT: 3406 5-3 . ,i •. 

PRESEJ::..1-rr' SIZE AND CHIP COUNT OF 'JH E VTS l AND THE PCS 

Attached are simplified block "c1iagra".Ils showing the 
c-.hip per function of tm VT51 and PCS~ 

Totaling the microprocessor,· clock, equal size memory, U1.RT, 
vi.dee and interfcLces for caf:settes, printer, and keyboard, 
the V""TSl has 159 chips and the PCS has 185 chips. The VT!>l 
has several other functions' •;.ii1ich bring its chip count to 
186, and the PCS is not completely mir:d .. -uized. 

The VTSl P.c. boards presently have 828 sg:uare inches or 
4 .4 square inches per chip, while the PCS rnc..y have 135 

.square inch of PC boards or .7 squci.:re inches per chip. 

A. study will follow la·:.er attempting to quc~nti.ze t::ie costs 
ai:rnociated with the radically diff,~rent ·densities. Also, 
w.e must investiga.te the cost. c1i.fferer.ces betwe,~n the VTS0/51 
13tyle boards and the DEC standard boa.rds .. 

(;J 0 
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W. Leighton Collins 
Manager, Resident Fellow Program 
American Society for Engineering Education 
Suite 400 
One Dupont Circle 
Washington, D.C. 20036 

Dear Mr. Collins: 

I'm sorry, but we will not be able to participate this next year. 
Please try us the year after. 

GB :mj k 

r· 

Sincerely, 

Gordon Be 11 _,yr-; ;, 
Vice President 
Office of Development 

DIGITAL EQUIPMENT CORP-ORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(517l897-5i11 n'JX: 710-347-0212 TELEX: 94-8457 
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American Society 
for 
Engineering Education suite 400 

one dupont circle, washington, d.c. 20036 

December 9, 1974 
\ 

Mr. Gordon Bell 
Vice President, Engineering 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

Dear Mr. Be 11: 

(202) 293-7080 

0978 

Your company is again invited to participate in the Resident Fellow Program 
of the American Society for Engineering Education. The Program is familiar 
to you but there are several changes this year that you should know about. 

Most significant is the broadening of eligibility to give you a greater choice 
of the "kind of man" you want to employ. This has been accomplished by in­
cluding faculties of engineering technology as well as 0£ engineering, by 
removing the forty-year age limit and by eliminating the Ph.D. degree require­
ment. Major emphasis, of course, still is on giving the young faculty member 
an opportunity for experience in the decision making, problem solving and cost 
conscious world of the practice of the engineering profession--in industry, 
private practice or government. It also should be mentioned that the Program 
is now entirely self-supporting. According to plan, Ford Foundation funds are 
no longer available to defray any costs involved and the employer consequently 
pays ASEE $2,000 per Resident to defray administrative costs. 

Participation in the Resident Fellow Program gives you an opportunity to employ 
a highly competent and motivated engineer, to improve college-industry relations, 
and to have an influence on the kind of education given to engineering students. 
The enclosed brochure gives the details. Please read it carefully and then in­
form me of your interests. Nominations are now being readied for screening and 
when the task is completed, I will send you, upon request, a brief resume of all 
candidates and a more detailed biographical sketch of those that seem particular­
ly s~ited to your needs. 

I hope you will respond favorably and I'll do my best to answer any questions 
you might have. If, perchance, you no longer are the individual to whom this 
letter should have been directed, please forward it and inform me of the 
individual's name and title. 

Sincerely, 

#:~-eff~ 
w. Leighton Collins 
Manager, Resident Fellow Program 

Enclosure 



SUBJ; PDP•14 DATE: 
F"ROM: 
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GORDON B~L.L. 

• * • • • • • • * • • * • * ·• * • • * * • • • • • • 
••PLEASE•*SENO TO: tl~E 
• * • • * • • * • * • * • • * • * • • • * • • • • • 

SUBJ: PDP•l4 PtRrORMANCE AND rUTURE DIRECTION 

To: oc 
Don Chace 
Bob Save I 1 
Brad Vachon 

Th~ ROI on the PDP~14 from 70 to 74, and also for 75 as we are 
oroJectlng, Is 11¾ and 19,51', The ROI Is much less than we 
are expecting and aettln;, Our st•ndard products Including 
systems with combined hardware/softw,re systems ~re anywhere 
from 25% to several hundred¾ on disks and memories. We 
scent $2,5M on It for enalnearlng~•less than the amount for our 
RSX series operating systems, whlc~ IPG successful IY markets 
al'.'ld always needs more ca0abl I ltles In! My guess, If you can get 
the F"ie!d Service factored In, th, results wl 11 be really 
abysma I , 

Attachment 

• 
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Professor W. L. van der Poel 
University of Technology of Delft, 
Department of Mathematics -
Julianalaan 132, Delft 
The Netherlands 

Dear Professor Van Der Poel: 

I just received the letter of appointment for the editorship of 
the IFIPs Conference on Minicomputer Software. Please correct your 
files to read Dr. James R. Bel 1 (DEC) and C. Gordon Bel 1 (DEC and 
Carnegie-Mellon University)--coeditors. This is in accordance with 
my original agreement with Bill Wulf. 

Jim will be attending the conference, and we will edit the proceedings 
together. It would be helpful if you could send ideas about what you 
expect of us as editors and deadlines. Also, I don't have a copy of the 
proceedings you edited, but would like a copy if you could send one, 
as it would be helpfu1 as to standards (and I would like to read the 
material). 

It would be helpful if you could put us in contact with the editor 
at the publisher, and indicate various dates, etc. I look forward to 
a successful conference and proceedings. 

CGB :mj k 

cc : J i m Be 11 
Bi 11 Wu 1 f 
P. G. Hibbard 

Sincerely, ./2 _ 
0 

O 
&o~~o~ 

Gordon Bell ~~ 
Vice President, Office of Development 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

DIGITAL EQUIPMENT CORPORATION, 146 _.MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 lWX: 710-347-0212 TELEX: 94-8457 



Dr. P. G. Hibbard 

DEPARTMENT OF COMPUTATIONAL AND STATISTICAL SCIENCE 

VICTORIA BUILDING BROWNLOW HILL 

P.O. BOX 147 LIVERPOOL L69 3BX 

098u 

TEL: 061 - 709 • 6022 EXT. 

The University of Liverpool 

,, 

PGH/JOC 

Professor c. G. Bell, 
Department of Computer Science, 
Carnegie-Mellon University, 
Schenley Park, 

.. .lk r c::=:e:=::J: 

[!..Q_ ~ £' ~J. L.:: 1. lo /JO \} . 

Pittsburgh 15213, 
u.s.A. 

Dear Professor Bell, 

P Leo. ~e.- 0:, v- re J-
e J_ ~O If 5 l-u::r to ~ V'::€ DJ 

to:...fOiTO(l<;: Jl'rH~c; rL. 
~ El.-- L A N 1) C, O rd on 

On behalf of the Organising Committee of the Working nference oh Software 
Bel/ 

_j 

for Minicomputers, may I thank you for accepting the the 
conference proceedings. 

lland, and I have 
, asking him to 

As you may know, the official IFIP publisher is North H 
written to Tom Steel, Chairman of IFIP Technical Committee 
put you in touch with them. If you have any questions ab 
please let me know, though questions specific to the editor 
directed to Bill van der Poel, who edited the Trondheim Conf 
on Machine-Oriented Higher-Level Languages last year, and wh 
Organising Committee of this conference. His address is: 

Professor w. L. van der Poel, 
University of Technology of Delft, 
Department of Mathematics, 
Julianalaan 132, 
Delft, 
The Netherlands. 

I enclose the circular which has just been 

t this conference, 
ip are best 
rence proceedings 
is on the 

I will 
be writing to the members of the organising committee shortly, a 
you a copy of that letter. I will also send you copies of all 
cations between organising committee members. 

I will send 

Yours sincerely, 
\ 



\ 

Der Poel 

I just r eived the letter-aeee~tiHg- of appointment for the editorship of 

the erence on Minicomputer Software. Please correct your 
.S 

fils files to ( and C Gordon Bell .J 
lU James R Bell Bell (DEC and Carnegie ~lellon U). co-editors. i-

Jamcfs -Jim will be a tendi.ng the conference, and we will edit the proceedigns 

together. 

copy of the proceedings y­

copy 

-b wk j-: At~ d'7 c ~J:v l (_~, < 

r-vJ-- ~ v'¾. CG~J ~\ 

if you could send ideas about what_ you expedct 

I g I,t w seems like the Also, I don't have a 

would like to Could you send a 

standards (and I would like to read the materil). 

~ r-u-~ ~ ) cv-) 

~ 1\1\_ cl~.'coJ:i VCVL t (}v\/.) l Jc,_;¼ 1 ~ , -Ve :r ~ 

C, C '~ . w v--[.f I 
Jc~~~&. 

I 1..- C lr, , J · 

~~G~ 
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TO: UNIVERSITY OF LIVERPOOL 
ATTN: D~. p.G. HIBBARD 
TELEX NO. 23763 LIVERPOOL ENGLAND 

RECEIVED LETTER OF 26 NOVEMBER• PLEASE CORRECT EDITORSHIP 
AND RESEND LETTERS TO: 

CO-EDITORS 

JAMES R BELL 
DIGITAL EQUIPMENT CORPORATION 

GORDON BELL 
CARNAGIE MELLON UNIV AND DIGITAL EQUIPMENT CORPORATION• 

JIM WILL BE ATTENDING. I 'WON'T AS I INDICATED TO BILL 'WOLF. 
A SCHEDULE WOULD BE HELPFUL• 

FROM: GORDON BELL - DIGITAL MAYNARD 

REGARDS 
JG 
NNNN 
• 
O,lIVERSITY LPL••••• 
12/17/74 1541EST 002.4 

, .. .. ,· 
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SUBJ: ARPA ?1OPOSAL DATE: 
FROM: 

12-19"'74 
GORDON 8E:Ll. 

* * * • * * * * * * * * * * * * * * * * * * * * * * 
ooPLEASE•*SEND TO; rtLE 
O O O * * O O * * 0 0 * * 0 0 * 0 * * 0 * 0 * * 0 * 

SUBJ: A SECO~D REQUEST rROM ARPA ~DR RESEARCH 0~ 3 TOPICS 

To: 000 
t got a ea! I today from Craig Floljs of ARPA, relatlve to 
a researcn praoosal, ThoY .Jldn't ! !ke our draft prooosal on tne 
t e r r,1 i n a I s , b e c a u s e I t w as q ' t a I I A n e d w I t h lo/ h at t t, e y wan t e d • 
They would I ii<e -inY/al I of the fol lowli,g before Jan 15, 

1. A real IY Qood, scan ... graohlc dlSPla~ to be used as the 
front e~d to the1r office auto~atlon/data~base systems, 
rt must be b~tter than a GT4J, It would drlve a standard 
,,on1tor, and oosslblv go to 102!0 lines or color. The.Y would 
I Ike a ult mem6rv mao olus various generators to get the 
vectnrs and arbitrarv characters, l hooe Lan dal lo would 
eut this orouosal toqether (lf Interested), ooordl!"latln~ the 
various ideas and oeoole <within stockY's grouo and 
SSS). Thay woulrl Ilka to be aole to get subse"uent 
cooles if we get a.rwtrilng interesting, They balleve this 
~oulrl cost 1§0 to 11LlK, 

2. L,o\<1 cost f'rJP-1G with oagar, an::l 1-11egaplt of mamory and a 
swaoner, They would oaY about 250K for this research, 
This ~cul~ be a slnola researcier's nersonal 11, certain!~ 
nouble as a single oraadboard, 

3. High Soeed PlP. Thev would ll<e to oet a oo"'imerclal 
svste~ siml l&r to the one BB~ developed for oaoket message 
swltching, ~e would develop t,e hardware and software, 
Ideally, we \'-IOUl/'1 be able to get some asslstanoe from BBN 
ln the way of consultfng etc. 

l dor,'t rea!IY know how this one s1ou1d be handled, We have to h.:ive S:..JCh a oroduct eventually, AnY Ideas who would oropose 
and run this? 

T n e cir o o o s ~ ! f o r 01 at de ta I I s can o e answer e d by Gen a Stubbs , 
ARPA buslness manaaor, who To~ Sle~man should cal I to get the 
l n f o rri a t 1 o n o n h ow t o q o ab o lJ t t h I s an d w h • t t h e r c st r l o t I o n s 



SUBJ: ARPA P~OPOSAL DATE: 
FROM: 

are, 

The oroo6sal format: 

1, 1 cage work staternent-~what ~e wl I I do, 

2, Detaf Is of the ProJect, what avenues we Intend to ex61ore, 
nl lestones, ap6roach, etc, 

3, Duda et 

Jlm ~el I should crobablY coordinate this effort to oresent 
a c n n s I s t e n t ,.., e :: s a. ;;i r? , r a I I '.J s I f I n t e r e s t e d , 

GB: r;1_f k 

cc: Jim Bell 
Bruce De!a,:if 
LenHalio 
Julius Marcus 
FdckMerrill 
11ar1< Setiern 
T o ri, S t o c k e b r a, n d 
Nat TAlct1ho!tz 

0983 
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GORDON BELL 



~n!nomn I NTE RO FFI CE 
0990 

MEMORANDUM 

TO: 

CC: 

SUBJ: 

John Leng DATE: December 20, 1974 

Julius Marcus FROM: Gordon Bell 
Larry Portner 
Nat Teichholtz DEPT: 00D 

EXT: 2236 LOC: ML 12/ASl 

COMMUNICATIONS/NETWORKS 

Regarding the communications/network systems products dilemma. 
Can we explore how DAS-10 might take on central development in 
this area? You have the most capability for products. How can 
you supply these to the corporation too? 

How do we exi*>re? 

GB:mjk 
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PAGE 1 
S l !El J : L S I S E '-1 I i l A R DATE: 

FROM: 
:1.2-20"'74 

GORDON BELL 

O * 0 * * O O O O O O O O O * 0 0 0 0 0, 0 0 0 0 * 
ooPLEASE**SEND TO: FILE 
0 0 0 * * O O O O O O O O O * 0 0 0 0 0 0 0 0 0 0 

SUBJ: 

To: Lorrin Gale 
Tonv Bryan 
<and LSI GROUP) 

cc: Dick ClaYton 
Uob Puffer 

s·tnce I 1 m habltuallY laudatory and suooortlve of your effort, let 
me toke this scecial o6oortunlty t, state that I bel leve the LSI 
sernlriar ca:ne off real IY we! I, I h::ioe the I lne users benefited 
fro 0 1 it as iluch as 1 did, The 11"1S!ghts at all engineering 
levo1s Into oast, present, and futJre are essential to our future, 

n,e book r,as ,,1uch hard da.ta and ana I yt I c me tho do I o::iY that I hooe 
wlll filt"H i:ito our standards and Products, The ~odel of what 
technolo~y to use versus size, etc, for ROI Is almost worth 
ousning to a sta~d~rrl crp~ra'T1 for engl~eerlng, 

I hOPe you' 11 use the Engineering \Je.,,is to communicate some of 
the tidbits, and I look for""ard to oook and auarterly uodates, 

G8: 11 i k 



0992 

PAGE 1 
SUBJ: A f{ CH I TC CT U f( AL P JS IT ION DATE: 

FROM: 
12-2r, .. 74 

GORDON BELL 

tt O O O -1> O O O tt O O O a, . ct a- O O O tt O O O O O a, tt 

ooPLlAS(o~SEND T1: rILE 
• 0 a- O O O O O O O O O O O a- O O ct O O O O O O O 0 

SUOJ: 
C0'1PANV CO'.·ffIUE 1HlAL 

To: Distrl"butlon 

I trn d g r e at h o o e s f o r t h c s t a f f a r c h I t e c tu r ·a I o o s I t I o n I n t e r ms 
0¥ bolng able t6 orovlde (ocus, 1eadorshlo alternatives, and 
oersooctlvo ln tarns of; 

0, Structures which are comoetltlve~-we are currently In the 
c o r n e r I o o k T ~, g a t 6 u r n a v e I , '1 O O C O M r , n o 1,1 D G , a n d H r a r e · 
Le&tfnq us and alread~ oeat our new machines, 

1 , T h e r. e c e s s a r y o n h a n c e ,,, o ri t s f o r a V A X a t h l g h e n d ; 

2, The V,4X at low end, 

3 . The 1 / Cl ma o o l n n c n d cont ox t s w I t ch I n g Pr 6 b I o ._, , Ever :v on o 
has reasonRble solutlons now here--.HP 21MX, t!OrJCOMP ~nd DG, 

4~ The basis for a 32-blt 11 so It could be comoared with a 10, 
~nY 6ther Internal better alternatlvAs, and Most Important-­
the co~petltlon, The Roi Is Royce benchTinrk oortalnly indicates 
n bl~ hole ln what we're doln91 I want each one of us to 
understand why: 

5, Tho ASCII console, Al I thut 1 s hapoened by having a standard, 
is that it llconsed a.rid s1,.Jggustod '11Ore 1o1a,ys ti) do things 
than a sln~lr; onr1lneerlng grou:l flOIJld Probably have dona, 
The only 2 Instances I know of Q and A both ao~ear 
different to :no, 

S c h e d u I o o f h o w ~, e ' r c g o 1 q g t o g e t a t s o n o o f t h' o h a r d t o c h I n c a I 
c o r;1 n c t I t (1 r s h LI t f a l I I n g t h a t , g a t ,, y e x p o o t a t i o n s I n I I n a w I t h 
what is harinenln·1 or the advortlslig pro{Jran1 to cover tho 
def icioncles, 

GO: r:1.! k 



., 

s:.1uJ: AHCIIITCCTU~~AL POSITION 

olstril;utlv, 

Jegu. Aru I prag,\sa·1 
Dlck Clayton 
Bl'UCc Delagl 
Blll [Jor;;!"ler 
Robin Frfth 
Blll McGrlde 
Oave t,Je I son 
Bl 11 StrAcker 
Stev,~ Te I cher 

CC : E ob Arnst r on g ( r e 21 '! X ) 
Kam~n and O'Loughl f~ (re DG + MOOCOMP> 

DATE: 
FROM: 

099J 
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Sti8J: C'.JM'I CDNTROLLER DATE: 

FROM: 
12.-20 .. 74 

GORDON BELL. 

* (I, * * * 
• * P L [ AS E * 11- S E i,J J 

tt ~ * * 
TO: rILE 

SU [l J : T PC CO; H-1 ~; 0 tH ROLL EF~ 0 ~J - A - 8 0 fl RD ANO THE CH I P ""SET F OH H I G H 
pr:ff:J'~'1A:J--:( C".'!:·.JTRnLLE~S, 

To: Distribution 

Regurdln1 our dlscusslons this last ~eek, I understood: 

1 , \ l n c e a ,1 r e e d to ~,av e a c o .·rim on TI I c r o o r o ~1 r am rn e 1 cont r o I I 8 r 
~oar~(s) for 2 new oDtions, Even going from 2 to 1, I 
1_ e I I c v e t ~, l s I s s !tin i f I c a n t I y J n d e r s t a ff o d I n t e r m s o f 
~xcer ienced oe6nie to design, ~ssemble, slrnulate, document, 
, n d 1·, u i ! '.i test c rs·, I , e , , I t see '!'Is ta r;1 e to :1 e head e,; for 
Gisaster. (This boarJ Is more cornDlcx than ~anY of o~r 
~rocessors, snrl the curre~tly ~ssigned lndivldual seems I Ike 
t~r wronq oerson to do this,) 

2, : don't k'1ow l'if,at's ;.,arioening vis a vis controllers rJn 
''r;C6, etc, 

3, LSI e'11inoorln0 ls tryl~s to define chics whlc~ can, In 
r>rir1ciole do com,.,,unic:ations co1trollers and disk controllers, 
Thev ~on't be reaaY at this tl11e, and since theY don't have 
;, q, [' 1 P r o d u c t t o g o I n t o n o ..i , I t ma y n o t b e u s e f u I a n y w h e r e : 

4, LSI engineerlng has resources ~hlch can s61ve 1 and 2 now, 

Slnce there's a cr6Dosa1 coming fr~m LSI englneerfng soon, I 
hoPe some of these concerns (fears) ~,II bo addressed,,,l,e, 
educrte ~e and tel I ,.,,e how great tilngs ere go Ina to be, 

G8: r,: 1 k 

oistrlbution 
.. -- ----- --- -
Vlncr E!astianT 
Lorr.in Gale 
John HUAhes 

• 



S E,J: C'JM'! CONTROLLER 

cc: olck Clayton 
Julius Marcus 
Bob Puffer 
GraMt Savlers 

DATE: 
FROM: 

0995 
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SC8J: t1 FJUTE'.d AGENDA f Or~ 000 DATE: 
FROM: 
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GORDON BELL 

* * * * * * * * * * * * 0 * * * * * * * 0 * 0 * 0 « 
**PLF:ASE**SCl~1 TO: FILE 
* * * * * * * * * * * 0 0 * 0 * O * * ~ * 0 0 * 0 « 

S U B J : 0 0 J ;jT ;. r r M [ E T HJ G : 1 I J U T E S .... J e c e '!'1 b c r 1 9 , 1 9 7 4 

To: OOD 
f3rlan Croxen 
Ju I !us '-1arcus 
Henry Le':ialre 
Ler1 1?..! io 
·,: i n ! l ·1 d I e 
fj i I I T'1o nos on 

ACT I(,[.; 1 T['13 A.~E *** 1 ci: 

1. e olsc·Jssed the extra noLH nl1rn, Er.ch VP wl I I distribute 
to t l1 o i r own r:1 an a ;;i or s , 

2 , ~ : · u d o e t s - - :, r o t, I e m s I n ~~ S J :; / 4 a r e a , 1 1 / 5 5 , V I n c a a n d T o m 
to ccne back w·i t 11 p I ans, 

.2 d~t~ due beolnnln~ of second ~eek In Oece~bor, 
. I P •1 i I i r1 o t be on Q 2 r es u I ts f r '.J m o I ants • Th ,.,1 s the co n1 put er 
r e P o r t s d o n ' t r e f I o c t t r1 e I a s t m o n t h , b u t r a t h o r a f I o a t 
nf orie -nonth, 

~Dick fs trYlng to get this budJet on for the year, It's 
currently riroJected to be 30~K over, Dlck wl I I work his 
test eaul~ment Issue for 11/70 with Phi I, 

rules for testors1 we are moving to have manufacturlng oaY 
tor nl I testers beyond the prototype '" cerlnherals as 
in C0 J's ~nd mernor1es, 

*+'hi I ,,,111 reissui, the pol Icy, :::al I attention, arid there 
.1 i I I n e i n c o n s i st e n c l e s u n t I I r, e x t ye a r , 

*:eriories ;,,/ill be 6ZlK ,Mos> ar,d 130K (core> under for 
orlQlna! budqet, but over by 1~0K on new budaet. Brlan 
wl I I come back wlth a Dian for core, 



· SU8J: 11IM'.ITES/AGENOA FOH (JOD DATE: 
FROM: 

current estrrnated overrun: 10~K core, 10JK DECUS, 
diScilaYs 3~0K, COMM 50K+ and 1a0K+ for computers, 
Printer Is somewhat over, 

3. Plans for next Year as/Lander ts constant next year, 

WE MUST StLL OUR BUDGET PLANS 3ETTER~I 

4, otls aourtnev cane anj described the EEO audits which are 
forthco::1!ng. 

5 • ll- e d l 3 c '.J s s e d t tie t 1 a r k at I n :;;i C ::i rn Tl l t t e e / P r o du c t :, ': o '11 m I t tee 
· , e r g (~ r .:i o s s i b i I I t y w i t h 8 l I I T "' o 'l'l P s o r, , 8 I I I a ,, d l. a r r y 
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GORDON BELi. 

Are qoinq to prooose a syste11 of planning, Marketing, oroduct 
lnte1ratfon. OJ~ wf I I attend Jn 1, 

6 • * f' S G' s - - 8 i 11 Tho nm son ,,i I I I a. t t e 11 o t to ~1 et an au i I t of the 
' · a r k ~: t l •1 q co:,,, i t t e e a 11 d PL Man age r s , 

7. Grachics (Hallo, Ashton, Kra.'!1er, Hlndle) .... by 
central izatlon, ~1e hooe to l,iprove tt"'le vislbl I ity of 
· : r a o II i c s a n d :, e ri c e l r, o r a a s e t h 9 u s e , b e q i ri n I n g F Y 7 6 • T h i s 
,,ou1-, foc'.JS on orooer ul!ocatl::in and Sales, relative to 
othor rHo;iucts. The Jraoiilcs \HOUP would stay In LOP, 

•The 1rRchTcs grouo wl I I co,ie bac~ ~Ith a oronosal, 

ARPA--

1 , * C r a o h i c s - .. ;..! a I I o ',-1 I I I n r o o o s e , 
2, ~DP-10--lruca a~d DlcK ~I I I stJdY 
~~ , ; i: P ' -=; - - So r :i o •1 u n d Ju I I us w I I I st u d y P r o o I e,,, 

"'c; or d,n n (and subs ea u en t I y J I rn Be I I ) w I I I co I l e ct the d a.ta. 

Oecenber 26 meeting agenda: 
12rn0 to i:30 

-----------------------· 0 • : . a b r u f f e r - - P I e as o as s u ,,10 th e oh a I r mans h l o , 

1, : emor ies vJI 1·1 cone back re 12!0~ overrun, Croxon, Lema I re 

2, COM~ budaet review; di SPiays probably wTI I not be back, 

3, Clayt0n wl I I dlscuss r1ls alter,atives for ~eatlng budget, 

G8:r1.1k 



Myron B. Gilbert 
The Boylston, Apt. 8C 
Prudential Center 
Boston, Mass. 02199 

Dear Mr. Gilbert: 

December 28, 1974 

I've sent yo~r vitae to John Jones, who heads our Public 
Relations effort. 

GB :mj k 

cc: John Jones 

Sincerely,,, 
. 1/.,,./J/} 
( - ·-1__,,c;L V L 
JV 

Gordon Be 11 .-,0.l,_ 
Vice President 
Office of Development 

L1IGli"AL EOJ!:'i.',ENT COfsPORATION, 11,6 1\1,\iN STIH:CT, M/,YNAHD, MASSACHUSETTS 01754 
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Mr. Wayne M. Roney, Jr. 
c/o W. A. Swayze 

4120 Auburn Drive 
Royal Oak, Michigan 

Dear Mr. Roney: 

December 28, 1974 

48072 

Thanks for the interest in Digital; however, we aren't hiring 
at this time. Also, we in general are not searching fo~ people 
with a highly theoreticaJ and research background in physics. 

Sincerely, ') .~< () i·/L.ct-::1'7'7 I .,,, 
Gordon Be 11 
Vice President 
Office of Development 

GB :mj k 

DIGITAL EOUIPt.1ENT COllf'ORATION, 146 Mr.IN STREET, MAYNArm, MASSACHUSETTS 01754 

{617)897-511 ·; T\'V.''.: 710-3·~-/-0212 TELEX: 94-8457 

0998 



R E S U M E 

1001 
WAYNE MASON RONEY, JUNIOR 

Born: May 27, 1943 

Married, one child 

Education 

Thesis Title: 

Jobs 

Publications 

University of Oregon (1961-1965) B.A. (Physics) 

University of Wisconsin (1965-1966) M.A.(Physics) 

University of Wisconsin (1966-1971) Ph.D.(Physics) 

'Magnetic Moments of Excited States of Odd-A 

Nuclei' 

Teaching Assistant for first year physics lab/ 

discussion sections at the Univ. of Wis. (1965-66) 

Research Assistant at the Univ. of Wisconsin 
(1966-71) 

B.N.D.E. Fellow at the Univ. de Sao Paulo(1971-75) 

G-factors of Core Excited States Near A=lOO 

W.M.Roney, H.W.Kugel, G.M. Heestand, R.R. Borchers 

and Rafael Kalish in Nuclear Reactions Induced by 

Heavy Ions. Ed. by R. Bock and W.R. Hering 

(North-Holland Publishing Company Amsterdam 1970) 

p.419 

125 
IMPAC Measurements on Levels of Te, 

W.M. Roney and R.R. Borchers, in Hyperfine 

Interactions in Excited Nuclei. Ed. by G.Goldring 

and R. Kalish (Gordon and Breach Science Publishers 

1971) Vol. 4, p.1182. 

Time Dependent Angular Correlation Measurements 

. 2+ S f 150 . 1. · of the First tate o Sm Recoi ing into 

Vacuum, T. Polga, W.M. Roney, H.W. Kugel and 

R.R. Borchers, in Hyperfine Interactions in 

Nuclei, Ed. by G. Goldring and R. Kalish 

(Gordon and Breach Science Publishers 1971) 

Vol. 3, p.961. 

Gyromagnetic Ratios of Excited States in 

123,125T M b' d R e . W .. Roney, D.W. Geb ie an R .. -----
Borchers to be published in Nuclear Physics 



Advanced Courses 

Taught 'Hyperfine Interactions' A one semester 

graduate level course to give a general 

picture of the subject from the point of 

2. 

1002 

view of nuclear physics and with more emphasis 

on perturbed angular correlations. 

'Statistical Methods for Physicists' A one 

semester course for seniors and graduate 

students. The main topics were Parameter 

Estimation ('Maximum Likely-hood' and 'Minimum 

Chi Squared'), Error Estimates including 

correlated parameters, and Prediction Analysis. 



References 

Robert R. Borchers (Major Adviser) 
Physical Sciences Laboratory 
P. 0. Bo X 6 
Stoughton, Wis. 53589 

Oscar Sala 
Institute de Ffsica 
Universidade de Sao Paulo 
C.P. 8219 
Sao Paulo, S.P., Brazil 

Trentino Polga 
Institute de Fisica 
Universidade de Sao Paulo 
C.P. 8219 
Sao Pa u 1 o , S . P . Br a z i 1 
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POSITION AND ACTIVITIES AT THE UNIVERSIDADE DE SAO PAULU 

Position: I hold a fellowship sponsered by a governmental 

agency (Banco Nacional do Desenvolvimento Economico) which re­

quires that the recipients teach as well as do their research. 

However the Physics Institute treats my position as equal to 

their equivalent of assistant professor, and I am currently the 

major professor of one student. 

Current Responsibilities: i) Chief of a group of 7 people work-

ing on general gamma-ray spectroscopy, and hyperfine interaction 

measured by perturbed gamma-ray angular correlations. (This item 

needs clarification since as far as I know my situation is rare. 

The Brazilian members of the group had never participated in 

the type of experiments that we are doing, and the other PhD in 

the group is overburdened with administration even by local 

standards. Thus I became responsible for nearly all phases of 

1004 

the experiments from ~aking the vacuum in the chamber to analyzing 

the data) ii) Teaching a one semester course on hyperfine inter­

actions, iii) Responsibility for the electronic modules of the 

accelerator and supervision of repairs of the beam transport 

system. 

Previous Responsibilities and Projects (at the Univ. de Sao Paulo): 

i) Initial testing of all the electronic modules for the laboratory, 

and some of the initial repairs due to a lack of personnel in the 

electronic shop at the time. 

ii) Assistance for the National Electrostatic Corporation repre­

sentatives during the initial installation and testing of the pro­

totype Pelletron accelerator system. Primarily working with elec­

trical and electronic components, but a reasonable share of the 

time spent on the preparation of the single stage injector (4U) 

and its ion source for the acceptance test. 

iii) Implementation of computer programs for data analysis 

including: programs which I wrote for our specific needs, several 

general purpose programs for least square fits to linear and non-

linear functions, and published programs 

of de Boer and Winther. 

e.g. the COULEX program 

iv) Supervision and installation of the beam transport system 

between the NEC supplied equipment and the vacuum chamber of the 

angular correlation system. 

detector supports. 

Design, and optical alignment of the 



Approximately 20 months after we had arrived I was 

asked to stay on at the institute. At that time the Pelletron 

had not passed the original acceptance test, however it seemed 

that the accelerator would function normally during the 2 years 

for which I agreed to stay on. This decision has not turned 

out well due to unforeseen problems which were aggravated by the 

level of Brazilian industrial development which is insufficient 

to support such an accelerator, In the 2 years since my decision, 

our group has had 4 useful days of machine time. Although we 

have succeeded in verifying the optical alignment of the system, 

it is doubtful that we can produce very much useful data in the 

short time remaining. 

Note on Computer Programming Skills 

Besides a thorough knowledge of Fortran G, I have had a 

course in assembly language programming (for the CDC 1600/3600 

computers) which I presume would allow me to learn more easily 

how to program on small computers in lower level languages. 

In addition my knowledge of numerical analysis is approximately 

the level required in 1970 for a Masters degree in Computing at 

the University of Wisconsin. 

100~ 



December 28, 1974 

Thomas H. Dunigan, Jr. 
Department of Computer Science 
University of North Carolina at Chapel Hill 
Mew West llall 
Chapel Hill, North Carolina 275llt 

Dear Hr. ~unigan: 

Sorry, we don't have anything in this area. Rockwell, Bell Northern 
Research, and Fairchild have built such devices and are prototyping 
them on PDP-]] 1 s. I believe you'd be better off getting the 
possibil lties from the literature and provide insight into how 
they should be organized. 

GB:mjk 

Sincerely, 
() ·/)/\ o cfL.Ck'..-,(1 

1J 
(JI) 

fl (~ 
( ---

Gordon Be 11 ,v-:)t. 
Vice President, Engineering 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

DIGITAL EOUl'.'M[f'ff CORPOP.,~,TIOrJ, 146 MAIN STFH:ET, MAYNARD, MASS.A.UiUSETTS Oi,54 

(C17)897S11'i nvx: 710-3470212 TELEX: C4-3457 
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December 17, 1974 

Professor Bell: 

On one of your visits here to UNC, I spoke briefly with you about 
my doctoral research in the area of electronic mass memory system design. 
You indicated that DEC had a prototype device in operation. I believe 
the underlying technology was magnetic bubbles. If such information is 
not proprietary, I would like to know the device characteristics of 
DEC's bubble device -- access time, data rate, capacity, logical and 
physical organization. Since the main thrust of my research is in 
system design, I would also appreciate any insight that DEC may have 
gained into the efficient utilization of such a device. 

Thank you. 
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TO: 

SUBJ: 

1008 
INTEROFFICE MEMORANDUM 

Distribution DATE: December 20, 1974 a 

FROM: 
Cj,f~ (lJYtlll' 

Gor~~ Bell/Al Bertocchi 

DEPT: 

EXT: LOC: 

COMPUTATIONAL SERVICES FACILITY RELOCATION 

We are relocating the Computational Services Facility (CS-2) to 
Parker Street to improve the operating environment and obtain the 
benefits of a consolidated facility with Corporate EDP. Ron Rutledge 
will manage the CS-2 facility during the move and subsequent to the 
relocation. He will now be directly reporting to Herb McCauley, 
Corporate Manager Information Services; however, he will continue 
to be responsible to Phil Tays for administration of the Engineering 
budget and Computational Services for the remainder of FY-75. 

Jack Wuenschel will continue to manage the DEC Data Center, reporting 
to Herb. 

mjk 
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~n~nomn INTEROFFICE MEMORANDUM 

TO: 

SUBJ: 

Ed Corel 1 DATE: December 20, 1974 
Phi 1 Laut 
Bob Puffer FROM: Gordon 

Cvv-~- DEPT: 00D 

EXT: 2236 

LA180 

Please put together a 11 CRASH11 plan on the LA180. 

How much. 

When. 

How many? 

Ken would like to review ROI on it. 

GB :mj k 

\ ,k 
- ) l,1../:'.l l 

Be 11 

LOC: ML 12/ASl 



INTEROFFICE MEMORANDUM 

TO: J Gordon Bell 
CC: Ed Corell 

. ._, 11~)- Al Huefner 

(_,. T ,_~· 
f' \i)1/ r ~ -~ rj., ~ 

~ . SUBJ: LA180 

DATE: December 18, 1974 

FROM: Andy Knowles 

DEPT: Components Group 

EXT: 6777 LOC: MR2-2 

mnmnomn 
COMPONDffl 

GROUP 

Of course we are missing a tremendous opportunity by not pushing 
the LA180 harder and faster. Given the product at the projected. 
cost and reliability, we could give Centronics a really bad time~ 
They are ripe - every customer of theirs is unhappy, etc. 

1010 

In our business model for FY76 we looked at the following possibilities: 

Shipments (Units) T Total NOR Bookings 
Ql Q2 Q3 Q4 

,. 

Worst Case 0 0 0 0 0 0 
Most Probable 0 150 · 530 680 1, 156K ·. 1,700 
Optimistic 150 1000 1150 1,955K 2,720 

Certainly we could push this up a quarter or two. In our #'s we 
assume no factory shipments prior to Q3 FY76. In FY77 we are 
forecasting 9000 units shipped with a resulting NOR of 13,500K$! 

If one weighed, say, the TS03 vs the LA180 from any business stand­
point, one would first spend his limited$ on the LA180. 

P.S. Note these are COMPONENTS #'s. Given the product sooner the 
corporate projections could be: 

Units 
LA180 

NOR$ 

AVG 
PRICE 

FY76 
DCG OTHER 

3500 , .. 1400 

TOTAL 

4900 

5,950K 3,220K 9170 

1,700 2,300 1870 

FY77 
DCG ; OTHER 

9000 2000. 

13,500K 4,200 

1500 2100 

TOTAL 

11,000 

17, 70'0 

1,610 

We might project the market for LA180 like line printers to be 
40,000+ in FY77. The way we are going we most likely will not 
come close to the FY76 or FY77 #'sunless someone takes this 
product seriously. 



'1'0: 

SUBJ: 

INTE.RDFFIQ{: MEMOr=tANDLJM 
,~ ,u:t~ F 1011 

John Fisher DATE: J'K9tJ·8, 197 4 . 

FROM: Pifil taut L~\JO 
DEPT: Engineering 

EXT: 4308 LOC: 12-1 

Summary of Itert1s Approved at the Products Committee 
July 9, 1974 

i~.: ...,·, 

In..£!:£ase to Semi-conductor Memory Engineering Budget - Approved 

Approval was granted to increase the Semi-Conductor Memory Engineering 
budget by $150,000 in FY75 from $512,000 to $662,000. The purpose of 
this increase was to allow purchase and testing of 4K memory chips from 
additional vendors. The $150,000 comes from the unallocated portion 
of the Central Engineering which was $448,000 and is $338,ooo after 
this change. 

LAl.80 Business Plan - Approved 

The LA180 is a 180 character per second printer with: 

First ship date: September, 1975 
Ma.nuf,acturing cost: $600 
Development cost: $500,000 

Sales of $49,000,000 (about 60% by the Components Group) 

A copy of the business plan is attached. 

/ale­
att 



mnmnoma INTEROFFICE MEMORANDUM 

TO: Product's Committee DATE: September 4 .•. ,,\9Q· ; 
// 

1012 

SUBJ: 

Product Line Manager's committee 
~l ttuefner FROM: 

(· ./ 
Ed Corell ·;:..-/_..t. · 

•., .,.,., 

John Wolaver DEPT: Printer Engineering 

EXT: 2991 LOC: 1-3 

LA180 Money Problems 

I feel a word of explanation is needed now to let everyone know 
what has taken place in the last two weeks on the development 
program for the LA180. For reference, we have obtained approval 
from the Product's committee and showed a schedule that provided 
for first shipments from Westfield to Westminster in August 75. 

My cost center has experienced budget overruns during July and 
August due to two reasons. First, we have some overspending 
occurring on the LA36 and sec.ond, draftiI;ig has prov,ided us with 
30% increase in rates since the beginning of the fiscal year. 
This is only significant, since that is where our project'is at 
the present time. 

I have stopped all drafting and layout work on the LA180 for 
the remainder of the first quarter. I expect this to result 
in a first shipment from Westfield date of November 75. 

/sj 
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t*OMPONENTS -• _< 

December 16, 1974 (iROIJP 
. . 

,. John Wolaver 

Peripherals 
101·,1 

6079 LOG: MR2-2 

Report on DataPoint/ICC Milgo Trip to Test LA180 Market 

I. 'bata Point 

Data Point 

Victor Poor U.P. R+D 
John Walker - V.P. Eng. 

Digital 

Ed Corell 
Nick Notias 
John Wolaver 

I 

DataPoint presently is buying 1000 Centronics 101 165 cps line 
printers a year. They are yet another unsatisfied Centronics 
customer, claiming arrogance and unwillingness to correct de­
ficiencies in printer. Datapoint keeps"my record intact of 
never finding a satisfied Centronics customer. 

DataPoint had hoped when they heard about our rumored printer, 
the LA36, that it was, in fact, a Centronics replacement. They 
would be interested in buying the LA180 if it were available 
today. The LA180 specifications meet their needs, and. its 
projected pricing is acceptable. 

. : ' ;, 

A possible strategy to pursue with DataPoint would be to promote 
their idea of using the new and lower priced Centronics 500 Series 
on a limited basis for key accounts over the next 12 months. In 
the meantime, we keep them apprised of LA180 developments and get 
them an evaluation unit as soon as possible. 

II. ICC Milgo 

Ted Scarpa - Marketing 
Judd Gilberts - Software 

Digital 

John Wolaver 
Charlie Wycoff 

ICC Milgo is building a one-plus product to sell against Teletype's 
Model 40. They estimate their need for LA180's could go as high as 
10,000 over the next 3 years. A total of a not insignificant 3000.· 
seems more likely. 

Competitors here are Teletype, G.E. and Okidata. G.E. 's pricing 
appears too high to be competitive. Teletype in the 80 colum.n 
mechanism and associated electronics with Teletype defined interface 

• ,l ,'.: 

·.,. 
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configuration is quite attractive: 1013· 
Model 40 PlOlB $1340 list 

1073 maximum discount .. ·. 

132 Column Option 250 - 350 extra 

Okidata, a CRT copier, with their $700 quantity price looks lfke . 
to most likely near term buy for ICC Milgo. Essentially the price 
is right to help ease their cash flow problems. As a product, all 
indications are it is a very low duty cycle printer (10 minutes 

· · continuous printing before the head gets too hot to print.) 

Our strategy could be to encourage ICC Milgo to use Okidata as an 
interim product. Then come back with a highly reliable, full 
feature printer, the LA180. 

JW/njo 
xc: E. Corell 

---:A--c:Know I es:=::, 
A. Michels 
N. Notias 
C. Wycoff 

1··, 
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., 
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TO: 

SUBJ: 

I, 
i 

INTEROFFICE 
\ '' \ ) ' ) . \ j t_' ~~)~) 

MEMORANDUM 

ED CORELL>,,, 

cc: Bob Puffer 
Howard Reed 
Art Williams 
Dan Belanger 

\ :~r 

LA180 Distribution 
Ed Savage 

DATE: 

FROM: 

DEPT: 

EXT: 

LA180 MANUFACTURING RECOMMITMENT 

December 9, 1974 

Paul McGaunn 

Peripheral Mfg. 

366 LOC: WF 

~~estf ield Manufacturing based upon present economic 
conditions and the need to dedicate all efforts to 
insuring FY75 DEC success hereby notify you and all 
concerned that our LA180 schedule is extended 3 months. 

This in effect changes initial build from July 75 
to October 75. All other commitments move accordingly. 

We will not hire the projected needs of twenty-two 
(22) additional people in FY75 for this project. 

Comments. 
•. -., 1··. ''"' i-· . -. . r :~ -~ I - , - ,, I J i ... __ •• _ ..... ,' i...:.,. 

101G 



..... ., .... -• TO; 
,,.. 

LA180 DISTRIBUTION 

Paul McGaunn - Westfield 

Ed Corell - MA 1-3 

Rene Jodoin - MA 5-1 

Ed Czerwinski- Westfield 

Vahram Erdekian- MA 1-3 

Art Granfors - MA 1-4 

Jim Koskinen - Westfield 

Fred Cortazzo- MA 1-4 

Al Huefner - MA 1-3 

Art Williams - MA 1-3 

Dan Belanger - West£ ield 

John Chernick - MA 1-3 . .. 
W. Owens - Westfield 

John Eyres - Ireland 

Don Call - MA 1-4 

Tony Mongillo MA PK 3-2 

. ··--·-· ------

101/ 
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PAGE 1 
SUBJ: DA Tl: 

FROM: 
01-07-75 

GORDOtJ BELL 

* * * * * * * 
o•PL[ASE**SENJ TJ: 

* * 
FILE 

* * * 

, 1 i ' :1.1 L. ; L 1 (\ ;-· T l l ' ! ...: '~ :. :, ':i ;:. :1 U \~ PE: S E Af~ C ;i A : i D T ,l Gt:: T 
r. __1 : : ~ ;_ :J : F _: li t) ~J r o r< ~ ~ E 3 :~ 1\ ;·~ (.; .. , - • d r a f t 

T o : D i s t r 1 :1 ;_i t i a ·1 

1 n the P ;·, 3 t ,-1 e h ~, v o been u n ;,-J. b I e to est ab I l s ~ a research or o gr am 
,..., '1 i '.: ', y ! r, : J ;; ::.. r o 'u ct s: s u f f l r, i r111 t I y i "" adv a, n c e o f the gen or a 1 

"'1 a r k f' t . \ :1 ,; Q n e r a ! ' I tJ e i I ,;l V f;} ,,J e i e e d t (l r ,':\ p r O V e O u r a b 1 I r t y 
t o a c c 1J r, ,.~ I ~i t n , f l i t e r , p r a c e s s , a n ::; :,,1 t i I I z e t e c h n o I o g y a n d 
t e L' : ' , 1 i (~ \i " <5 ; ; } ?. i;l, '.-; ) j ,., () U r t) r O ·.1 U C t S : T h e O d d S O f S Ch e d l,J I i fl CJ ~ 

or o:.:; ,. ct 1 ·1 1 h 'ta:; s i · n l f l ca ·1 t I r'I no vat i on \ s c x tr EH11 <; I y s ma I I . 
S I r 1 i I a r I :I , '..1 u r d ;: v t' I D p ri e n t I s a 1.,1 i t 9 o b v i c u s , a s r:! e v e I a p m e n t 
ri an ,i •;er s ;.1, r ':'! r " I .Jct '°l n t to l.l s c ,.,, o r c t 1 an 1 ri e w I de a/or o (ju ct 
a n d t ~, a t ::, ':/ ; c f l i t f c r, l ,.,,_ o u r tl u s i , e s s i s n e w c i r c LJ i t s o r 
h i g ,~ f' r ~1 z, J n 2 t i c r e c o ,!. i n g j e n s I t y , 
T, or cf or,, , '-1.::; n t to k r, o \,,' ho " th c ., e .,.i I de as a r e q o I n g to 
t-· a d '-' v £; i rHF' ; 8 f ~. r (; · e c :i n 1 "':. t ;, t, n t o a. s c h e C: u I e -~ p r o d u c t , 

I a. 1 no t .in·: ,~ ;) Py "· i t ,, t 'i c r e sea r ch g r o u p , h :, we v e r ; as 
theY have hec~ effective as: co,sJltant~. teachers, genera! 
oroblen so1vors, proj~ct Jenerators, recruiters; and about ~5¾ 
o f t ', e I r- t i 1 o t r, ~" y ~ o r k o :, r e s e a r c 1 o f t r, e t y p e l ' ,1 I I k e t o 
I n c r a a s e , ,J u r p r c, l) l e .,i - r i c h e n v i r o , n e n t I s t e r r· l b t y s e du c t I v e 

* 

to the varY neople ~e ~ant to dO research, because the daVelopment 
Qrouos tend to ooerate oeiirid scnedute and sub-state-of-the 
art. There is Intense cressure to move ceople from research into 
deveicp~Pnt as the aovelopment areas sutfer (see appendix 1 for 
exanrles,. 

--------
l w an t t o go o u t s i , 1 e f :;,r r e s e a r c •, f u l'1 d I n g t o : 

~1 • i n d i r e c t I Y b _: I I d s u :'.l s t ;.1 n t I a I I ~ b a t t e r p r o du c t s ; 

1, lncra~se the anount of scend!ng In research; 

* * 



DAT!:::: 
FRCJM: 

2, get oJr resenrcn cal I ibrated wltn the outslde. and move our 
researchers More Into t~ls comnunlty; 

3, get hatter accoss to outside ijeas and outside oeople: 

4, enhance recruiting; 

~. do more orototyces before we produce (having time 1s the 
on I y ,,rn y to ,1 cc o ·, p ! I s r1 tr, i s ) ; 

6 , , c r -< o , , I 2i. r q !'l r , I o n g c r t e r ~, r ~i s e :i r c r: ;::, r o J e c t $ ; 

7, ,,void Vie Sh:.irt term pressures tl')e research qroup has now-­
t c a c r. i n 'J , n r r::, t, I e "1 s o I v I ri g , s t a. f t I n g c r i s l s p r o j e c t s , 

In doing tr1is: 

f'. • . : l v e 'JP i ·:,,a', \; i.: i n e d th r (HHJ 'i t 1 e res oar ch to t 11 e source 
f unoer : usu a! I y thG qoven1':'lar,t). 

2, 1ive un Floxicl: lty to 7ove research neoPle to solve 
c. r i s i s t) r o i·, I ,~~ 11 s • 

P r o s 8. n d r: o '.l s o ,, L ii t t i n ,J 1: h H .l e v e I '.l P 'l'1 e n t G r o tH, s ') o T h e I r '.l\-J n 
F~es1:, rch 

·--------------------------------------------------------------In t . e c, n :.it , ! ' v r, ,'.,iv o cat e ,J rJ o i n g a s i g n I f i cant a.r,, () u n t of 
A d v ~ r • c e d , o ~ 1.z: i :-, t ' 1 c r r1 s ;1 o c t i '/ e o e Ii e ! o p rn r n t g r n u n s • T h I s , a s 
been don ,1 1 ·1 t r1 e a l s -: are a, an ,j I ' 11 ~ o t n 1,,,1 are of whether I t 
has ~een successful or not--1 don't recal I any techniques, 
orotc,types, etc, that h;;.vo co·,,e fr:::,:r1 the effort, 

Having the re~earch distributed In tie groups should: 

1, rase t,e cro 1110~ of 7ov1n3 tron advanced deve1opment 
< ideas) to orotot,ype, 

2, [ducate t~c eVeloDmant oeOPlc by having the~ exposed to 
reople who read the technical I iterature, 

S!Hi!nrly, r;hc researchers ara In :ontact with real 
or o t, 1 e rn s , t •1 o ,·1 a r ~et, FJ n d Pe o P I e w, o read the tr a.de I I t er at u re , 

Having the research "'::ire central s1ou1e1; 
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1, Achieve better syste~s coicepts ana Integration and give 
researcners a broader view Oy ,ot being confined to 
a sfngfe group, 

2, ~erm!t a variety of research tJ oe carried o~t both central, 
decentral, and in varlo~s universities, 

3, provide better manage1ent, since a deve!ooment group 
manaaos oroducts and their crojuctlon Introduction, 

rundlng ?esuarch At 1nivers1t1es 

--------------------------------l n g o n e r a ! , I ' ·1 f o r t n i s , b u t I t ' s a ri l n d e p e n d o n t i s s u e , o x c e p t 
that it cor1Dotes '{'l!tn getting 11ore money for research ·1nterna1 IY, 
As we decide t~at a researcn area Is iTIPortant, ~e should look 
at lt si.,.,l lar to the way we calculate ROI for products, lf 
t h e c o s t , t1 e n e f l t s , e t c • a r o r I g ,, t , t. h e n w e d o t h e w o r I< i n the 
a o Pr o Pr i n t P ~, ! ;; c G • '. y o :i t: i a. s i s t t1 at ~in I es s t 11 c work l s done 
JolnTIY, th;~ I iktl i•,cod of \'::Pact IS so s~al I as to preclude 
our toin~ it outside, 

-----------------------------------
Fun::L:.11cnta.l 1:V, I do:-i't ocl lavri ,·:e::'re s;:,endin 0 enou h noney 1n 
this 8.ron, ;1,r!] l dor1't sc,~ ·1c.•1 to extract r:l(lre fro, our c1..1rrer,t1y 
overcor1n:ittf:li ·le"efarr1sn+ r:.Wt(J(:t--thn obvious arisvu;r to cut 
de v e ; o r ~, r ·"I t ,, <.c e k. s r. e ~ s t c ti ~1 I m r: r ;:.,. c t i c a ! f o r :..i hat ,v e ' v e so I d 

to cur PL CJstn~ers, 

I n d c r; e r ;1 i , r· (, •, e ; 1 r c r: i :~ ~, t u ~ i n e s s I I k c p r o d u c t rj e v e I o p m o n t ; 
t h e ~; r o d tJ c t i s k , 1 o t·' I e ci '.1 c ., r i t t e n - - c o ., rri u 11 i c a tf, c~ I !'1 r a p o r t s 
and capers--but the ~est important proauct of the research 1s 
the knowle1ge In t~e rosearchar's iead, Thls knowJedge ts 
the tasis fur sw,seOL;ent Jeveio:J,H:1t--anci if the research is 
oroperly ti-12:J, startjng over with a proquct In '1lnd, should 
orovldo the best projucts, we can see how researcn so tar 
ha s e f f e c t e :l o u r o 1,' n D r o d J c t s - - A '1 P A. n a s th e :no st ( s e e be ! o w J • 

Therefore, the Most Valu2,blo Part of research 1s usual I~ the 
training of peocle on a oartlcutar iaea, such that the next 
t ·1 M e t h r o i.FFl t h e l rn P I e rn e n t a t i o n t'./ i I I b e " d o ,., e r I g h t , u w e c o u I d 
take the view of simoly recruiting Peoole who have done a 
o r o d u c t o u t 5 l d e ; an d w h e n we b ~J i I d s o r., e t h I n g , s I ., p I y go I o cat e 
then1: but tnc C1E~; ,-tCC!l1natization (docorr1Presslon) process may be 
so great as tc n~ke t~is 1nfeaslbie--l can't thl~k of any 
r e c e n t e x a r;1 p 1 e s , 

since research is co1pet!tive, In going outside for fu~df~g 
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we can cal I ibrate our own research In a competitive environment, 

I be ! i e v e we r:1 us t c1 o s e v e r a I th I n g s to w I den o u r s c ope f o r 
products - - as 11 c Jet I a r g er , I t see 1'1 s more d ! ff I cu I t for us to ass I ml I ate 
new ldeasqulckly: networks, 8Ulti,rocessors, mlcroorogramm1ng, 
rnlcrocontrol lors, processor-on-a.-cilo, 
structured program~ing, h!gh level language programming, etc, 
Therefor~, the orilY solution Is to get the Ideas, and assimilate 
theITT in advance of the naed, 

A I s o , l n e n t e r i n :1 t; h i s c r, , 1 n e t I t i o n , I t c a n t e n rJ t o f o c u s u s 
along thP 1:rGctlon thqt Jther resear~h ls going at the tlme. 
Th i s i :'; :i o u u : c e :i g e CJ : ·,1 ::1 ' r e a I I b I u n de r I 11 g u, I o ri -;1 together or 
bY being separate, '.-J,1 1av stu11b!e ,nto sornetrfng really 
u n c o r v e n t l o ,, a I C ;,, n d .-: i t ,1 1 i '.J h P a y o f t ) . 

In being a ~e1ber cf the c0nvont101a! research com~unlty, 
bel lr:ve nur ,icccss t, ijp~s, i lter;1ture, an:J neo:ile 1-1111 
l n c r 1-; a.~- c • ,; e 1

' ,-1. v e o e en ~, 1 s ·~ s u c ::: o s st u I r e c r i,; i t i n ;3 at Carne g I e -
M e I I o n a n d 1 • :1 f "1 n '.Vi • - - I '1 ;:; o t h c a s e s "" o h a v o j o I n t r e s e a r c 11 , 

8 y ta k i r, ' 0 \ r ,' 3 ;' ;. r C • ;:, r ) j 0 r; t s ,: C r $ 0. I ,.,; i th t '1 e as ::; 0 C I at e d 
comm i t rc1 e '.,ts , I t-1 ,_, I i e v e w t1 ,-.; 1 I I c a. r r y o u r r es oar c ~, ·1 u ch t u r the r 
and r:eepAr, t'.12:1 wP. c;•.Jrrer1t1y rlo, lrie oressure (lncludi"lg nine> 
on the r ,~ s P- :i r c i1 , r G .J : 1 i s ') n so I v i n 2 sh ::i r t t er 7 p r o ~1 I ems : stat' f 
a P o s i t I o n , ,-,, ,i. l< o a : ,1 c a s cJ r e ,,; e n t , e t :; . - - a n c; w e ~J a n t t o k e e p m u c n 
of this ~ressurR, It is Jcssiblc th1t wn have s~ung too fBr, 

Criteria fo, ·,,~sc'a.rch Project::., 

-------~----------------------
~e Drobz,.hlY 1,ave to -1et '·.Jc•, ,ore torr1a1 in our- fu11aing of our 
o 'rl n r e s ea r c i, - - i • ;;:i , "'e ha v 3 t o de :: i :j e o n a co s t - be n e f i t bas I s 
what to do, 

Somo er iter iu: 

1, Cost, Th1;1 ;:,ropo'>er, size of proJect, I lkel !hood of success, 

2 ' 

inrut dollars. 

The oaYoff. Ho~ big 
a, I I n e iv s Y s t ,3 ,11 s , o n e 
quantify. 

is tie Tiarket area? Does It affect 
1 a r k e t , a I I p r o g r a '.f'I'!, I n g ? T r y t o 

3, f .. 'ee(1--espoi: I;, I I y t ! ,1 ! 1g. 

Why ARPA? 
------

I've personal IY ~ecn assoc,~ted ~Jth this community for some 
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time and bet iove it Is Involved in research whict1 ,-1e eventual 1y 
reQUJre In our products, I ~oul1 ! !Ke for others within DEC 
to be exoosed ~ore dlrectiy to this co~munlty. Either dlrect1y 
or lndlrect/y thcY have crovideo us Hith: timesharing tech­
niques; a modern timesharing systen--TE~EX, en ~hlch to baso a 
new syste~; various Programs an~ languages--e.g, ALGOL, A~L, 
BLISS, LISp, Mu~~s, sos, TECo; several co~Puter-alded-deslgn 
orograms; t~e basis for t~e KL1l; <nowledge about networks 
together with use to form our own nore I lmlted network strategy; 
ldeas In bUi ldi-,;J our o·;;n Gf4J-serles graohlcs processors; a 
mlcroprogra;:1rnerl :.;o:x for t,e 111..:,z; al'"ld i%lttprocessor research 
which 1 ':'el 1ev,,, i 11 j;ifl !A'lCD S,ibSEHlUent products, Ry not 
having the rlg~t processors far the tRPA-net construction, we 
missed a qreat product oooortunltY tor commun1cat1ans 
0roducts, · :..io' \ I eventual iy ha,ve t:, Invent this, 

Other Jdo,;,s co':ljr1g fro·:i t: 1 i$ COT:i'r)U'1ity 1ncl~de: tr~e circuits 
which D[t:' initi,~11:; us,,rj, ''r:c:t.aPe, t,e i..I~~c. and displays, 

How Do~" Justify tha Researc~ to ~R~A lend to ourse1ves>? 
( O r Ho w '' ::, o s A,, ,' ,-, .. l ,, '3 t i f y s ~; e 8. r r: h t a :i c o r ::.i o r at 1 o i, ) _____________________________ ¼ ____________________________ _ 

For ARPA, t·1e j . .1:stifJca.tj:;in :;f f.,ln::!Jng u~ Is orot)ablY eag,er 
than f o r t ~ io : :1 t i o n a I S c i 8 n c r1 F o ....i n ::i a t i o n ( 'J 5 F ) • r JS r e x I s t s 
both as a boJ/ rrsu0nsic a for t1e cJucation of scientists 
a.nd for rasearc,, nel"lce t'1erfJ is a conf ! let, AF~PA (presu~ably) 
only carr>s a,bo•.1t resnarch, 'rnnco, the in:,trJ,.1ent is imr:iater1a1--
b e i t a u , i v 1:1 r ::; i ~: ':i < e • ;; • : , , 1 , ,·1 r 1 • :::i t a r, t o r d ) , n o n - p r o f l t r e s e a r c h 
(e,!.L RA''.)}, r85'la,rc'1-for-hirc, ;.H:>f!t Tlnkirrn Ce,g. BON, 
SRI or src> or r searc~ ~art of a corporation <e.g. IBM, xerox, 
TI>. 
ARPA also cares about tne tra~sfer of technology from research 
Into aDolicatlons--i,e, t'le/ are r:1teo on how tholr research 
ls aop Ii ":':i. A IS'.), once <;Jcce::.sf u I, they 1.Jarit the ;.)roducts 

to be a.vai lab!e for other ~1avern:nent users. 
I'd I Ike to justify the research 01: 

1, ~e are iritercs-:ej In research for tho sake of Ideas ttiat 
w I I I eventa:..1 I I Y i in Pact the Wa':/ wo do co11out Ing-· I, e. products, 
~e wa~t to transfer research tJ oroducts au!cklY. 

2. we have utl l 1zcd much of the A~PA. research In the past, 
woulti like t:) iri the future, aid believe the contractor 
relatlonshic would en~ance this, 

3. we believe we tia.ve a ;Jr11que collection of People; 
ski I !s, fact I itles to do researcn--partlcularl~ in but !ding, 
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hard 1 • .J a r 0 /soft war c sys t e ,1 s • 

we have not ~ad a strong research 
have supoortod various ARPA tias 
I i k e t o : a n d h e n c e , 11 e e d ,1 o n e .Y , 
have enouoh Money, 

program, even though we 
<e,g, MIT, CMJ> but would 
Wltn this vie~, we never 

5, The technlaues we would proposa ~ould benefit the pub I ic-­
e,Q, better terminals, the 12, tne network, 

6, We are seeking supcort Ahare t,ero !Sa high research component, 
en erluc~tlon caTI~onert, nnd ~hlci t~pre Is a r8latlvely high 
r i s k . J t '-i or· .. I s a a Dr o ju cc; •" o u I d b s I n a de v o I op ·n en t state • 

7 , Th e k no ·" I e d ;J c ·-1 e o ti t a i n ,,; i I I t, e ,1 ad e ::i u b I I c , 

The Proprletarv · 1ature of Research 
-------------------~--------------
Each o u t s i j o s o l..i r c e 'J f f u · 1 (1 :; ,., c1 s a (j I f f o r en t c r I t e r I a f o r 
exPoslng the lnfor~ation Jalned In tno research, In genera,, 
all sources ro::iuir,i ;,ublict1tlon of t;e Ideas and ~ven worki11g 
drawings, rrovlded they ~re fJndad, In cases of patents, the 
g o v e r n !T1 e ri t -1 a '7 t s r o Y t I t y - f r e c i1 c c e s s t o t ~ e I :j e a. s I f t h e y 
A. r e u s e d i n D r o ci .. J c t s o u r c ··1 a. s e :j t, y t h n u o v e r n -:i e n t . 

R I g h t n o ' . .J , I d o n ' t ::i o I i e v o t r1 e s e r e q tJ i r e ri e n t s a r a \J n r e a s o n 8. b I e , 
T he o n I y P r o t.1 I e ;11 11 i J ·, t - b a t •1 c a c c o .J n t i n g an ,j a s s I g n n e n t o f i d e a s 
to costs as a crtouc~ goc~ tro~ research to devo!oJ~ent, 

HIGRt1TlO\ (]': ~FJI>l_[ u:u ;u'.::,:;, -o~ :..':[SLP~Cl TO ··:r:n PFWDU'.':1 
DEMM:OS·-M'i-'r:·1:11; ~. 

--------------------------------------------------------------
Historically :1eo::le t1ave iett reseirch to solve crisis deve1op­
"!'1ent pro::,le:1s: 

-----------------------------------------------------~--------~ 
1, Brender--strJcturej cJte, or~graTimlnn tools an~ lmple~entatlon 

I an g U 3. ;J e S - -r HH i~ ;~ :J Cc, t ;:i i ! 0 r S a 1 d F' :J K H{ A '-I - P I US , 

2, Wecker--multfprocessors and networKs--communtcattons 
orotocol, design and ~et~ork arcnltect, 

3 , f< am an - - c o ".1 o 1J t e r a r c t~ I t e c t u r e a ., d m I c r o p r o g r a., m I n g - - t e a c h I n g 
of mlcrnoracRssor dosig~, cOTIDJter design of 4~, POU, 

,. LeVY·-computar ~odules, ~,croorogrammlng and smal I systems-~ 
manage ti r1es-1ar i rig syster1 tor :)DP-11, 
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:onsultlng Is oulte healt1Y It hel~ to 1/2 time. 

·----------------------------------------------'here is pressure to solve daY-to-daY proble~s as an alternative 
1ethod to direct project funding. 

.. 

' .. 

•• 

Turner's worK on progra,,,s to a1a1yze Performance has been 
viewed as I tne development, Even now, there Is I lttle work 
In the I lne 1eve!0Pmont grouos, only recently have projects 
staffed this function, 

strecker ~as ccrr led an perfornance analysis for cache, 
Instruction stra~~s, ~nj arc~itecture. A si1niflcant 
odUc3tiona,I effort ,...a:; 1nvolve'.'J in sel I inn trie cache coricePt, 

Ken Klng is Just for~ulat1ng research In office automation, 
certainty one alternatjve is tJ ~orK on "word processing"~-a 
deVeloP~ent ~ro:Je~--the ~ressJre w1 I I no doubt form, 

:urrent "esaarcr1 

---------------he currant r.irojcct,s cou!I ,,io\lJ sjgl"!if.1cant resw1ts if ca.rrlarl 
o cornolet1on, 

Poonen--structuraa prngra,~lng and cnmPI \or narse table 
generator, !onefull,, thi':i .. ,111 lea<i to easy ;ieneration 
of langu~ga front en~~ anj ne testgd on a I IMlted PL/1. 

LC k h OU Se - - Q 0 er at i n ;_; ':", ./ ;;, l'. H IS , ; 0 J e f 'j I I Y t f1 i S \./ I I I I ea d t Q 

a multiprocessor systo~ ~e sel I, ~e•ra 1-2 years late 
I n do i n J t '' o " ;) r ~, , b r: c ,, .1 s e ,,.; l t , o cJ t i t , lJ e can ri e v e r bu i I d 
the :;i. ppr o c r I '".\ t c ;, a r o ;~ r e . 

Sebern--1ow cost ter~1na1s, syste~ anti interconnected 
comoutors, 

Kaman--~lcroorocessor design t,r perlcherals was carried 
out, but has been abaidoned for ~ork on PDQ, 

?--S!'!'lal I syste·:s research, Interface to TeJchar's group. 

a:mJk 

lstrlbutlor, 

... ----------
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----------
Analogy Product r1evel0Pment lValua,tion criteria 

-----------------------------------------------
NeurlY every pro~uct we desI9n !s the ~ost successful 
(e.g, profit, Derfor.,,ance, rellabillty) the second time through-­
provlded the same peoole do it? Tie first one Is a prototype, 
the third one we usual IY goof becaJse we get too sure and tne 
ceople dlsaopear, Alternatively, a product Is stJccessful if ,t 
utl I lzes advanced technology and tie market ls readY to under­
stand and acceot It, (5-8: ~/s~newi 8/J,L,81(,F,M, 8/A 
4, 7, 9, 15 new peoDle each time; 5, KA10, KI10, KL10, KA was same 

1026 

Performance as 6) hO~ever; each ne~ orocessor was a significant 
new oeslgn effort reouirlng ~~en 1,ventloni 11/2J-11/40; 1114,-­
external technology; 11/05--not sure why It has been so successtu1~­
smal lest me11ber of 11 fanii ly?, gooi:i and rel labla?--by these 
criteria the 11/C4 should be reallY successful, rhe 
11/PDQ shOU!d be al I right because of third time through and 
new technology, The 11/ 1.4'.J ~i 11 no:ieful ly be a technology 
1-1lndfa11 si,1i1ar to the 11/4'.J <Iet's hope>. 

For oerlnher 3 Is, the current PaDertaoe aquic~ent Is second tiMe 
design, The LA3~·36 seems better alreadY; wi I I tho RK06 be 
si9n1ftcant1y better than. ti,e 05? Ail 01,1r f1xed ~,ead disks 
have trained new pooole, and have oeen relative!~ dlfflcult--
1 lkewlse the tapes, The VTj~ should be a breakthrough over the 
VT05 because Russ noane, anj Stan Jlsen were Involved In tho 
VT0~. The TU55 was the ~est cost sffectlve of the~~~ and 
TU~6. Ariott1er criterion Jetermlnl1g a successful oroduct Is 
t~at it cannot a~Dear to ~e an orpian--standlng alone. T~e 
buYer wa,.,ts t:, be 11 eve that It w 111 oe made forever and iave 
orogram ent1ancernnnts, service, 03.rts, etc .... always aval !able, 



Charles H. Frye 
Northwest Regional Educational Laboratory 
Lindsay Building 
710 S.W. Second Avenue 
Portland, Oregon 97204 

Dear Mr. Frye: 

January 6, 1975 

I was interested to read the status of PLAN IT. I would 1 ike to go 
about getting a tape of PLANIT to run on some of our in-house DEC­
system 10 1 s~ so that we can evaluate it. In order that we can get 
on with this, could you please send some more information so that we 
could look into how it could be made available to our customers. Who 
has such a copy? 

There are three areas of interest: 

1. The DECsystem 10 product line (sales to marketing of the -10)-­
Floyd Benson. 

2. The Education product lines (currently sales are only minis)--
Bob Trocch i. 

3. As a general product for our minis as a language--Al Brown. 

11 m circulating the documents you sent, but I would like more 
information as to the size, language definition, the conversion 
process, what the 1 ibrary is at this time, and your projection of 
PLANIT 1 s use. 

GB:mj k 

cc: Floyd Benson 
Al Brown 
Bob Trocchi 

Sincerely, 

~~ GR rdon Be 11 
vice President 
Office of Development 

DIGITAL EOU!PMEI\IT COl1POrlATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(G17)8!J7-5111 TWX: 710-347-0212 TELEX: 94-8457 
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Northwest 
Regional 
Educational 
Laboratory 

December 23, 1974 

Mr. Gordon Bell 

Lindsay Building, 710 S.W. Second Avenue 
Portland, Oregon 97204 · Telephone (503) 224-3650 

Vice President 
Office of Development 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

Dear Mr. Bell: 

1026 

Enclosed is some information regarding PLANIT which I hope 
you will find useful. 

Both the University of Indiana at Indianapolis and the 
University of Oregon at Eugene are very interested in making 
PLANIT run on the PDP-10. U of I has already invested some 
effort in that direction. 

About four years ago I had some discussions with DEC people 
regarding the installation of PLANIT on the PDP-10 but 
nothing materialized at that time. The three included a 
vice president, a systems man, and a salesman. Of the three, 
I only remember the name of the salesman, Al Beal. If it is 
of interest, I think I can retrieve the names of the others-­
at least the vice president. The only conclusion at that time 
was that the installation of PLANIT on the PDP-10 would present 
no particular problem. 

If I can be of further help, please let me know. A PLANIT 
Users Group exists with a newsletter (published quarterly) 
available from Dr. Lyle B. Smith, SLAC, P.O. Box 4349, 
Stanford, California 94305. The price is $6/year. 

Sincerely, 

/':/ ) 
C ·'/({L lll,J ~,LI'--, 

Charles H. Frye 
Enc. 



John Whitney 
600 Erskine Drive 
Pacific Palisades 
California 90272 
Dear Mr. Whitney: 

January 8, 1975 

I received your letter of December 26. I've looked at the picture 
and the information you sent to Bob Trocchi. 

I have no trouble at being intrigued, and I would like you to send any 
more ideas and the direction you are pursuing right now with computer 
graphics. I am certainly interested in this area and have used computer 
scopes for about the last 15 years. In fact, I probably made the first 
computer maps, which were used for displaying information about city 
densities ~nd chafacteristics. 

Unfortunately, I don't believe we have the money for patr6nage that IBM 
has, so all we can probably offer you is encouragement and if perhaps 
things look interesting some equipment or at least time on eq~ipment. 

I'm glad that you are in contact with Ivan Sutherland, and since he is 
at RAND now, he probably can get you access to equipment that would be 
useful in this effort. Since you also are based around Cal. Tech., it 
is probably worth calling another friend of 1T1ine, who has been active 
in computer graphics there, Ed Fredkin, who's a visiting professor there 
now. 

Each year we think computer graphics is going to be important as a 
product, but so far the appl ic8tions arc quite limited. I '11 be happy 
if you send more information, and I am sending the information I have 
received so far to Bill McDride, who is becoming the manager for our 
computer graphics area. 

GB :mj k 

cc: Bi 11 McBride 
Bob Trocchi 

Sincerely, 
~- 7 / l 

:~ 
'~· L,-z: '--

Gord~ Be 11 
Vice President 
Office of Development 

DIGITAL. i:ou,n.'iEIH conPORATlor~. 14G h~AIN STREET, MAYN/\110, M/\SSACHUSETTS 01754 

(G17)S87-5111 lWX: 710-347-0212 TELEX: 94-8457 
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Me 1 Pei sakoff 
Director of Computing 
University of California 
Office of the President--Administration 
.2200 University Avenue 
Berkeley, California 94720 

Dear Prof. Peisakoff: 

January 8, 1975 

Keith Miles informed me that you had been made aware of a memo I wrote 
during your visit to DEC in September, and it was the cause of some 
embarrassme.nt to you. The essence of the problem seems to be that the 
memo I wrote as a result of your visit was circulated to another of yo~r 
colleagues, and I was apparently misquoted in the memo as being unhappy 
that you visited. To the contrary, I believe we had a very enjoyable 
visit, and as a result of the visit, I wrote a memo in which I tried to 
outline your position, especinlly relative to our own product direction. 
It has been circulated widely within the development and marketing 
organization, and received favorable comment. It is not clear that ! 
quoted you accurate 1 y, hm,1ever, as there is ah-Jays that ambiguity in 
exchanging ideas like Uli$. But as a result of the visit, and the memo, 
we have made a very large number of changes in our own product funding 
and direction, whicl1 I attribute to that point in time surrounding your 
visit. 

I 1m extremely unhappy that the memo got outside the DEC product devel­
opment and product marketing organizations, and much sorrier that it got 
outside of PEC. Not because I was particularly embarrassed of what I 
sc:;id in the memo relative to you, but that the memo relatively clearly 
outlined a view of product strategy and our deficiencies ih position that 
I would just as soon not be made public. In order that you can verify 
this, I have 2.sked Keith Mil es to show you his copy of the memo. ( I know 
not where he got it) and ask that you read it on a confidential basis. 

I would like to get your comments on it as to how accurate you feel I 
quoted you. Keith Miles was also concerned about the tone of the memo 
;.)s he is responsible for a large part of UC. He intends that vie are 
able to l~eep the current position with respect to sales in your campuses. 
It is certainly his intent that he do everything that we are able to do 
nccc~ssary to keep this position. Cert,iinly I am available to help in 
ar,y1,t,y that I Cc";n, because I also ~-muld like to keep·the same position 
with respect ta sales there. 

DICilT/\1. l:UUIP•.~l-:N·1 COFiPOR/\TIO"-J, 14', M.41N STREET, M,'\YNM':D, MN~~/\CHL!Sl'Tl'S 01754 

(617)3'.li-~~111 lW>(: iW-3,~70212 T1:LEX: !J4-8451 
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Prof. Peisakoff 
January 8, 1975 

Gordon Be 11 
-2-

Apparently there was also a misunderstanding about how strongly 
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you felt about the position of the DECsystem 10 in the computing picture 
at UC. I think it would be helpful if you would read the memo and 
comment as to how accurate I was in stating this position, because I 

. perhaps overstated your position, but in a way it is almost irrelevant 
because this kind of thing is purely a matter of opinion and degree, 
and only tlmi will tell. 

All in all I certainly appreciated our meeting and I look forward to 
further interchange when I visit UC/Irvine as Professor Feldman has 
assured me that you will be present at their Tenth Birthday party, at 
which I will be a visitor. 

If you have any inputs that you think would be helpful to us about the 
future of computing, I am always available to exchange ideas. From 

·my standpoint, you caused no trouble within our organization, and I 1m 
sorry about the foul-ups at your end. 

GB :mj k 

cc: Keith Miles 

Sincerely, 
("• 

',, ,{/'-.......----
' ' 

Gordon De 11 
Vice President 
Office o

1
f Development ,.., 

O!G'TAL. EQUIPtv.ENT CORPORATION 



TO: 

INTEROFFICE 
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MEMORANDUM 

Distribution DATE: 

FROM: 

DEPT: 

EXT: 

January 14, 1975 

Gordon Be 11 

000 

2236 LOC: ML 12/A51 

SUBJ: ARPA MEETING ON INTELLIGENT TERMINALS 

We are invited to attend a meeting with an ARPA group which is 
investigating the use of Al programs on small machines, and in 
essence makes them more available. 

The two topics are: 

1. Reduction in program size. 

2. What software systems are needed to support the programming. 

They would 1 ike someone knowledgeable in our Operating Systems 
so that the users aren't tempted to reinvent, or discount 
available systems. 

I believe it would be worthwhile for Pete Van Roekens or Larry 
Wade to go. 

Please get back to me so I can call back! 
What you think! 

GB :mj k 

Distribution 

Jim Be 11 
Larry Portner 
Pete Van Roekens 
Larry Wade 



TO: 

CC: 

SUBJ: 

INTEROFFICE 
1033 

MEMORANDUM 

00D DATE: January 14, 1975 

Mark Abbett FROM: Gordon Be 11 
Jim Cudmore 
Dick Best DEPT: 00D 

EXT: 2236 LOC: ML 12/ AS 1 

00D STAFF MEETING MINUTES--January 92 1975 

1. John Cronkite presented the Product Manager's school. 

2. Best and Amann--we are asking Jim Cudmore to come back in 8 
weeks with a DEC Safety Standard. Ron Minezzi is presenting 
a first pass at Engineering Committee. 

3. Ken described the organization vis a vis the Woods Meetings. 
The implications for us: 

A. It may be appropriate to have an interface to P/L's 
similar to their interface with manufacturing, finance, 
personnel (sales has a similar problem). 

B. We are moving to systems versus computer components 
(e.g. disk) PSG's for P/L interface. Computer component 
level will exist intra central engineering. 

4. We approved Nat's plan to establish a Communications Review 
Board inside the software standards framework. 

5. Gordon will call Leng and Marcus relative to the problem of 
planning and building communications systems. 

6. The production interface. The 2x2--Bob will work on it specifi­
cally with Howard Reed and Jim Cudmore (if appropriate). The 
issue certainly needs cleaning up and a plan. Bob should report 
back on this. 

7. Stocky came to ask for $20K-40K for a 1211
, integrated, low 

cost terminal with TPS (20K for terminal, 20K for TPS). 
Stocky will deliver a 1 page proposal on the subject. 

GB :mj k 

Future Items: 
1. Hardware/Software Systems Plan Portner/Clayton 



TO: 

INTEROFFICE 
1034 

MEMORANDUM 

Nat Teichholtz DATE: January 15, 1975 

FROM: Gordon Be 11 

DEPT: 00D 

EXT: 2236 LOC: 12-1 

SUBJ: NETWORK FUND I NG 

Nat, I had a talk with John Holman about the possibility of obtaining 
the funding for networks. John is certainly building networks all the 
time in Special Systems and is in fact implementing the standard 
DEC DDCMP protocols such that the things he builds wi-1 in rpinciple be 
able to eventually talk to other things that are built from a network 
standpoint. As such John said he is willing to fund some of the 
standards in software activities. 

I think this is excellent, and I think in fact by doing it that way 
we will all spend less for development and end up with networks--products 
that talk with other products. 

Will you follow this up please? 

GB :mj k 
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SUBJ: ODCMP STANDARD DATE: 
FROM: 

01 .. 1,-7, 
GORDON BELL 

* * * * * • * * * 0 * * * * * * * * * * * * * * * • 
••PLEASE••SEND TO: FI~E 
O O O O O O O * * 0 0 0 * * 0 O O O O O * 0 0 0 0 * 

SUBJ; THE MAKING OF ODCMP INTO A STANDARD OUTSIDE OF DEC 

I received a letter the other day from Hazelttne reauestlng 
a DDCMP soec, Presumably so they c,u1d Implement It on some of 
their eaulpment, 1 read that a reputable company, 
whose name I forget, Is also Intending to make DDCMP 
ave.I lab le as a product, 

As I read our Pol toy now on D!JCMF', It ts fundamenta.l lY that In 
the long ri.in we bel I eve SDLC wt 11 0revade as the lndu,try 
standard for communication among m~chlnes, But In having such 
a standard defined defacto, bY IBM, we Inherently wl I I be at 
their mercy from the point of view of changes, and understanding 
and anY oroducts that can use It for say connection to lB~ 
machines wt I I Probably be Inherently In the range of I to 
2 Years behind any PUbllshed standards, This ts because 
their simultaneous announcement of a product and standard 
wl 11 give them an Inherent ed9e of 2 years--whl le we go about 
tho understanding, the aopl I cation of the 1.Jnderstandlng 
and the market education, I think we must under,tand 
that the I ow I eve I orotoco I cont I nJes to be 
Just more of the tlp of the lcebur;, 

In essence the protocol ls to tna ANSCll onaractar sat as a 
command language Is to the protocol •nd In having 
a protocol one can at lea.st physical IY send mess.gas, but 
then you engage ln a mere matter of Qrogra~mlng at either end 
of the termlnal to sup~ort the various higher level commands 
that are transmitted us[ng the Protocol"•e,g, transmit a fl le, 
Therefore, our 0ollcy on DOCMP Is that we are In fact actively 
using It to lmolement Products, sl~PIY bec,use we almost understand 
It, and It can ooerate on today's ~ardware (as oopcsed to SDLC 
which reoulres soeclal hardware), we can begin to focus Qn the 
hlgher levels wtth res~ect to machine to m~chlne 
communication which we have been cal I Ing networking, We c:an get 
on with the aPol I cations, 

In a sense·we may have a bl.lilt In i,arket In taking this fa.lrlY 
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SUBJ: DDCMP STANDARD DATE: 
FROM: 

01 .. 15 .. 75 
t;O~OON BEL.I.. 

evolutionary ste0 fn respect to ODCMP, Since It can run on 
existing eQulcment, we may have orQvlded the Industry with a 
standard that has long been searching for outside the 
real IY terr Ible 2780 standard that e~lsts, In addition, ODCMP 
has the eaPabl I rty of running on either a synchronous or asynchronous 
communications I Ines, Therefore, ~e offer tne comoutlng and 
communleat-10ns Industry a. slgnlfltn•nt standard, thit lf;I the 
abl lltY to lntercommunlcate with 8Klstlng eQulcmant 
efficient!~ and error free, and get the benefits that 
normally we would attrlbut, to stand•rQ languages, 
that Is the ab! I tty to communicate, 

1 didn't see the Issue this way untl I today---1 ,e. I thought 
we were Just aolng off on a relatively lnde0andent trip, 
The waY SOLC and OOCMP work are sufflclently close at the network 
command language level that once o~e has the system 
lntercommunlcatlng, transmitting J?bs and fl !es and tasks and 
things of that form, the switching over to another hardware 
(SDLC> and device driver set, doe,n't appear to be a 
s1gnlflcant task, although It wl I I be a traumatic and 
more difficult than we think, But we do have an edge on 
the oroblem slnce we do undtrstand tnat this wl I I grobabl~ 
eventual IY happen, Therefore, wi,at l think we want to do Is 
to; 

Eventual IY obtain the abl I lty to use the SDL.C protocol but 
to make the DDCMP a standard, ActlvelY go through It tnroygh 
the A~SCII and/or CBEHA committees and some the associated 
headaches to provide the ~orld with a way of Interconnecting 
already existing hardware In a clean way, 

I Initial IY had asked Stu Wecker t~ put DDCMP Into the 
A~SCII standard committees, slmPIY as a tongue In cheek oroposa1 
to fol I IBM, because l real I.Y dld!"!'t I IKe the way they played 
around with the standards committee with res0ect to the 
standard and SDL.C, Now I be l I eve the, t DOCMP does have a r o I e 
as a standard, Not ln lleu of SDL.Q, byt In 0aral lei with SOLt; 
untt I the wor Id switches over~~PrObablY 3 Years from now. · 
What do you think? 

c;s:mJk 

Olstrlbutlon ,_ ___________ _ 

Torn Hastings 
Allen Kent 
Tony Lauck 
Sty Wecker 



SUBJ: ODCHP STANDARD 

cc: ....... 
Marketing Committee 
000 
Vlnoe Bastlanl 
John GIibert 
f"P'lll'lk Hassett 
John Holman 
8111 Kleln 
John LEtnQ 
Jullus Marcus 
Dave Stackpole 
Nat Telchholtz 

DATE: 
FROM: 
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SUBJ: NOISY EQUIPMENT 
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••PLEASE••SENO TQ: 

* * 
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DATE: 
FROM: 

0 * * 
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GORDON BELL 

* * • 
* 0 0 f, * * 0 * f, 0 * 0 0 * 0 0 0 it * 0 0 0 0 * 0 tt 

To: Distribution 

Dlck reminded me the other day how noisy our equipment Is, 
I had lndeoendently been reminded 1 few days before as l walked 
Into one of the programming areas ind talked to some of the 
orogrammers and looked at the oroble'T1 of baffl Ing some 
of the eaulpment, 

We subJect our 0rogrammers to Incredible hel I, Can 
we begin to salvo so~e of the proble,is Internally, because 
I think we have to worry about the Productivity, Also, this 
ls cheap front-end money, With the noise 
levels one has ln orogram~lng with tne machines, there 
ls Just no way they can stand being around the machines that 
long, Therefore, what I would I Ike to ask, Is how can we look at 
sor1e of the areas where the sound ls part I cu I ar I y bad--bu I Id l ng 
3 an(i bu I Id Ing 5--and work on re due Ing the sound I eve I to ones 
that are normally fit for human co,sumptfon, If we learn 
an y t h I n g b y l t , 1,1 e c a n a o p I y I t a n j ,, a K e I t av a l I ab I e t o 
some soeclat customers who would I Ike a reasonable 
environment, 

I think we have come a long way on teri,inals, 
Stockebrand Is to really be congratulated on not having a fan, 
the LA36 Is almost tolerable, and I think wt 11 eventually be 
when they got the right fans In there ( I hope l t Is before I 
start using one--but since the outside demand ls so high I 
wl I I wait untl I i-Je have some spares), 

Mow can we get this noise design criteria under control? Should 
we go out and Push OSHA to ~e unreasonable so we can meet 
It? 

Olstr ibutlon 
------------John Clarke 



SUBJ: NOISY EQUIPMENT 

Dick clayton 
l,.arry Nye 
Dave Nevala 
Larry Portner 
Bob Puffer 

DATE.:: 
FROM: 
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Dr. Craig Fields 
ARPA 
1400 Wilson Boulevard 

·Arlington, Virginia 22209 

Dear Dr. Fields: 

January 15, 1975 

Enclosed you will find an unsolicited proposal for a personal computer 
system capable of interpreting the PDP-10 instruction set. 

I hope the.proposal is in concert with your research program because 
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we are quite excited about the possibility of such a personal computer. 
We believe that it is important to do as a research program because of 
its highly unorthodox nature ... i.e. I feel that the feasibility of such 
a system will be very difficult to believe, and understand, without a 
prototype. 

Also included is a research program on multiprocessor architectures 
for a modular communications system using our forthcoming large scale 
integrated circuit PDP-11. 

11 m sorry we have not worked more closely with you in the exact 
definition of the project, but we certainly appreciated the interaction, 
guidance, and motivation you have given. We are quite receptive to 
changes. Please feel free to call me or Bruce Delagi, or Stuart Wecker 
at any time. My home phone is: 617-259-9144. We also are available 
to visit your office at any time. 

GB:mj k 

Sincerely, 

G~~ 
Vice President 
Engineering 

DIGIT/\!. EQUIPMENT CORPORATION, 14G MAIN STREET, MAYNARD, rAASSACHUSETTS 01754 

(G17)397-5111 TWX: 710-347-0212 TELEX: 94-8457 
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CC: 

SUBJ: 

INTEROFFICE 
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MEMORANDUM 

Ed Core 11 DATE: January 15, 1975 

Mark Sebern FROM: Gordon Be 11 

DEPT: 00D 

EXT: 2236 LOC: 12/1 

LA36 

Ed, is the LA36 for Mark on its way? I thought you were going 
to make one available to him. I want the front end work of terminals 
to proceed. This is extremely important to have this front end work 
done properly and the incremental price to pay here is peanuts. How 
are you going to get him one? 

I make out the cost, if you steal one from Westfield, as $1000--­
the incremental income that we would have made on the sale, and if 
he comes up with some product ideas, vis a vis enhancement, you've 
gained (particularly on the existing one) a whole product class 
of revenue. Thus, I look at it as a really cheap investment. 

GB :mj k 
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MEMORANDUM 

TO: 

SUBJ: 

Mark Sebern DATE: January 20, 1975 

FROM: Gordon Be 11 

DEPT: 000 

EXT: 2236 LOC: ML12/A51 

Some of the articles I looked at are the Scan Conversion algorithms 
for cell organized raster display--March 74 from the ACM, and an 
article of February 1974 by Jordan. There is an article in 
ELECTRONICS, February 7, 1974, by Thornhill and Cheek; and an 
article by Noll in March 71 on scan displays/computer graphics. 
Of course, April 1974 Proceedings of the IEEE was on computer 
grcphics. 

GB:mjk 



SUBJ: COMPUTER CORPORATION OF AMERICA DATE: 
FROM: 

1043 
PAGE 1 

01-21 .. 75 
GORDON BEU, 

• * O O O * 0 * * 0 * 0 0 0 0 0 0 * 0 0 * * 0 0 0 

••PLEASE••SENO TO: FILE 
• 0 0 0 O O O * * * 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 

SUBJ: THE COMPUTER CORPORATION OF AMERlCA (CCA) 
MESSAGE SWITCHING SYSTEM 

To: Don Aluslc 

Or, Tom Marr! I I, President of CCA, cal led about some poss I bi 11t1es 
of our marketing his software on oJr PDP•11's--as a system, 
It works, He Intends to market a service; hence, we should be 
cornpatlble, 

oon Aluslc agreed to set UP this meeting and I'd I Ike to go 
wlth as man~ of ~ou (cci ! 1st) as oosslble, 

Tom wants a 2+ chase aPcroach: 

1, Corne, look at the system, get a rol,Jgh Idea of what It Is 
and how It works--dfscuss whetier we might be Interested 
In going to oart 2, 

2, TheY would give a fu11 .. u1own presentation at DEC to a 
wide a1,1dlence, 

GB:niJk 

cc: Johi, Fisher 
George Friend 
Ken King 
Ju 11 us Marcus 
Stan Olsen 

'
·, 

' 
' 
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SUBJ: Lsr ... 11 MODULES DATE: 01 .. 21 ... 75 
FROM: GORDON BELL, 

• * * * * * * * * * * * * * * * * * * * * • * * * 
••PLEASE••SENO To; rlLE 
• * * • * • * * • • * • • • * * • * * • * • • * * 

SUBJ: THE LSI-11 MODULES AND STEVE'S CONFERENCE 

To: Dick Clayton 
cc: Steve Telcher 

11 m aulte concerned that stave's decision theory technlQues 
are only applfcable to croJects outside Steve's group, ~avlng 
l~st In getting Steve to a common size for a power supply 
that could go In either ans or smal I 11 box and/or getting a 
common box for the 2 products, lat !east Ynderstand Steve's 
art of non-negotlable demands, I ,ope the PS wasn't In the 
critical path for the I 1/04, because these 2 counter-Intuitive 
cto ~e> declslons certaln!Y could iave been costly In terms of 
NOR, 

I'm also somewhat disturbed that t~e learning exercise 
I went through on oackaglng--and tried to Present wldely to 
engineers and much of DEc--wasn't ta~en seriously, 

The drawer Is clearly the worst cackaglno method that can be 
selected; and taking cables from tie module handles 
olaces constraints on the packa9ln~ such that I don't bel I eve a 
vary good Package can be deslgned-·assumlng one assigns arbitrary 
weighted values to an objective fu~ction consisting, for example, 
of cool Ing, cost, servlcablllty, rellabl!lty, ,,,cableabllfty, 
lilha.t is worse, a hastily designed oox Is now a constraint--
we can't move because of I lmlted deve1ocment funds ewe are In 
a crunch>, and we have to meet arbitrary soecs, 

Steve Is In the oosltlon of designing a new bus and mechanloal 
structure for a comouter that, I h,Pe, wl I I last many years, 
As such, there should be an attei,pt to do It rlghtJ and I 
would have thought It orocltlous to get feedback from Internal 
users CP/L engineers and englneerlig managers-~Bastlanl, 
Save! I,,.,> as wel I as through 1 or 2 i,arketlng oeople--unless 
of course, we expect al I the output to be DEH, or we exp~ct a 
redo for each Qrouc, The problen Nlth a single market outlet 
ts that their forecasts ~aY be wrong by uP to a faotor of 
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SUBJ: LSI~ll MODULES DATE: 

FROM: 
01-21~75 

GORDON BELL 

4 to Infinity Con downside), I didn't see the very wide bus 
the modules use, and I think lt ~a~ lose much of what the WO 
bus gains, 

The other problem, Whl le we want t~e OEM market (although It 
does turn down QUlckly and starts ~P slowly) we real IY do want 
advanced and user ~roducts, e,g, a lab spectrum analyzer, 
ar•Phlcs, remote concentrator, rem~te controller for IPG, etc,, 
that this gives, Here we' I I make nore money bY having advanc,d 
0roducts1 

The Marketing Committee's decision to use a Package scheme 
that aP0ears to be Poorly conceived was, 1 bel lave, lrres0ons1b1e-­
vlolatlng the PrlnciPle: if it dOi't ~ork, don't announce it, 
and wl I I put much more heat on Steve's alreadY hot organization, 
AS a party to orevlous Packaging, ~s, and back0lane deals 
which have been oversold Internal l~--1 saY let's clean UD a few 
oendlng issues before committing total IY beYond our resources 
to bul Id a new onckaae, power suoPIY, bus, etc, 

Please send me the soec and plan for a-set and Package, and then 
let's talk about a few of these issues 

Ga:mJk 
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SUBJ: MUSEUM POLICY AND MUSEUM PRJTOTYPE IN MILL 

To: Roy Gould 
C C : K e n O I s O n , .J I ,, Ll e I I 

Since we are not going to do the m.iseu'l'l for a whl le, I would 
llke to take a section, since you are st1 I I continuing the 
funding on it, arid put on various te.,,porary exhibits In the 
lobbies of the ml I I and DOSSlblY In Parker Street, 

Parker Street m!ght even be more urgent ~ecause the people 
tnere don't know about computers, This would be a warm uo 
for the ful I Museu~ and it would test the output of the group 
that we have been funding, 

I visited Uel I Labs last week and they have a PDP-11/45 
running there on thoir own operatlig system--UNIX, to manage 
all the displays in the front lobby, which ls In fact about 
25, The displays are the usual Juik that one sees and would 
expect at a MUs~um where a spectator pushes a button and 
sees some I lghts bl Ink, or hear sane talking, 

If the museum is non proflt, I thl1k we can get a copy of 
their operating system and the various types of programs to 
do this, This Is a real I~ Impressive system because It 
al lows you to go In and orogram any Kind of behavior QylcKIY, 
1 would I Ike to urge that as a matter of principle, 
nothing In our musoum be bl.Ii It that Isn't cornputer control led, 

GB:mJk 

cc: Jlm Bel I 
Ken Olsen 
Harold Trenouth 



Prof. Robert Ashenhurst 
University of Chicago 
Chicago, Illinois 60637 

Dear Bob: 

January 20, 1975 

Thank you for the hospitality extended to me in Chicago last Thursday.· 
It was good to see your network activity first hand after reading about 
it. I was disappointed that you haven't a large user base yet, but 
these things always take a large effort. I believe the development of 
a special monitor will significantly detract from the network. Please 
let me urge you to consider one of our RSX series monitors, or the 
Bel 1 Labs ut~IX monitor, which, I believe, wil 1 accomplish the task. 

Ed Kramer, who heads our Laboratory Data Products 
is responsible for products in your environment. 
cooperative arrangement you'd like to propose for 
it should be through him. 

(LDP) Marketing group, 
If there's some -
product development, 

104'1 

I believe it would be worthwhile to interact with our product development,· 
because I'd like to know how you regard it. Similarly, you might find 
parts of interest--particularly in the protocol area.· Nathan Teichholtz 
is our networks program manager; Stuart Wecker is the architect, and 
George Thissel is working on netl·JOrks within the LDP marketplace. 

Nat can send information on our DDCMP protocol, plus information of a 
general n~ture on our networks plans. Specific manuals aren't available 
yet, and they aren't ready for public disclosure. Therefore, the best 
way of communicating will probably be verbally, either through George, 
Stuart or Nathan. Since they're quite busy implementing, it isn 1 t clear 
they could visit now, but it would, no doubt, be worth calling them to 
see if further interchange is worthwhile. 

Again, thanks for the hospitality. 

Sincerely, 
_...-- ?: r1 

'--·· Jt'--------S----

GB :mj k 

Gordon Be 11 
Vice President, Office of Development 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

cc: Ed Kramer, Nat Teichholtz, George Thissell 
Stu Wecker, Tom Schendorf (Chicago) 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STHEET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 nvx: 710-347-0212 TELEX: 94-8457 



Dr. Mel Schwartz 
Electrical Engineering and 
Computer Sciences 
2145 Sheridan Road 
Evanston, 111 inois 60201 

Dear Me 1 : · 

January 21, 1975 · 

Thank you for the hospitality extended to me at Northwestern and 
at the ACM talk on Thursday evening. I enjoyed visiting with you 
during the day and seeing the facilities at Northwestern. 

GB:mjk 

Sincerely, 

Y.--it~ ~1) 
Gord<hn Be 11 
ViceTPresident 

./ 

Office of Development 

DIGIT/\L [0U1Pf,1f:NT CORPORATION, 146 MAIN STnEET, MAYNAno, MASSACHUSETTS 01754 

(G17)397-~i111 T\\'X: 710-317-0212 TELEX: 84-8457 



·or. Craig Fields 
ARPA 
]400 Wilson Boulevard. 
Arlington, Virginia 22209 

Dear Dr . F i e 1 d s : 

January 23, 1975 -

In our rusti to get the proposal to you, we didn 1 t stamp 11 proprietary11 

on it.· Please consider the document as proprietary and disseminate 
only as far as you feel is necessary. 

We prefer the proposal and product not be discussed at the ARPA 
contractors meeting on terminals. 

Sincerely, 
,,,..---·····-. (" 

(. I 

'- ,{,"-~~~ 

Gor~ Bell 
• I 

Vi C:e __ /P resident 
Office of Development 

GB:mjk 

DIGIT/\L EQUIPfviENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUS~TTS 01754 

(G17)897-~>111 T\VX: 710-347-0212 TELEX: 94-8457 



SUBJ: LA36ASR, VT51, AND OEC MICRo-s DATE: 
FROM: 
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01-23•'?~ 
GORDON BEL~ 

* 0 0 0 0 O O O * 0 0 0 0 0 0 O O O O O O O O O O • 

••PLCASE••SENO To; FILE 
0 0 * 0 0 0 0 0 0 0 0 0 0 0 0 O O O * 0 O O O O O ~ 

To; Ed Corell 
Lorr In Ga I a 
Tom Stockebrand 

SUBJ: LA36ASR, VT51, AND DEC MICROPROCESSORS 

t read with interest JaY Mackro's nemo on ASR loolo board: 
A STUDY OF SEVERAL METHODS OF IMPLEMENTATION OF 12/19/74, 

several ~0Mclus1ons•: 

1. The cost for almost al I the aPProaches are about the $ame 
exoeot that the 11/WD is about 100~200 mQre, depending 
on the memory, CI wouldn't use 4K RAM--as the study 
showed,) 

2. SPeclal LSI In this area probably wl I I onlY cost us bY 
slowfng a oroJect down, 

3, We probably have plenty of money if the 3 groups get ~ogether 
to pool thelr resources to Produce 1 product, I,e,, VT~1, 
LA and LSI <2-3 oeople "studyl~g">, 

4, rrom an ROI standpolnt, uslna Telcher•s stuff may get soma 
oroducts-~whareas, there won't ba monaY another waY·~ 
hence, no ROI. 

Can I ask Ed to take the leadershlo here In examining how we 
mlght Produce the ASR and VT51 wit~ 1 design wlthlM our current 
budget? 

Ga;mJk 

CC; 000 
Al Huefner 
Johl"I Hughes 
Hike l..els 
JaY M1ckro 



SUBJ: LA36ASR, VT51, AND DEC MlCRO'S 

Ju I lus Marcus 
Steve Telcher 

DATE: 
FROM: 

*Aside from the fact that the ~emo snould be an ap0end1x ,o a 
table giving the results, and needs some conolusl~ns, It seems 
to nave the facts ana lndleates design understanding, 

1051 

PAGE ~ 
01 .. 23 ... 75 

GOROON BEL~ 
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January 20, 1975 

Dr. George L. Wied 
Dept. of Obstetrics and Gynecology 
University of Chicago 
Chicago, Illinois 60637 

Dear Dr. Wied: 

It was a pleasure meeting you and discussing how we might be able to 
interact with you in the future as the pattern recognition system· 
reaches production stntus. I looked over the reprints you gave me, 
and read "Objective Cell Image Analysis 11

; 11m sorry we didn 1 t have the 
time to see a demonstration of your system. 

I will discuss your application of multiple LSl-11 1 s for pattern 
recognitiop, and how wa might get involved in your subsequent stage 
of development with varioL'S DEC groups. My ~uess ls that \•.'e probnbly 
wouldn't want to get involved in the direct marketing of suc.h a system, 
but would prefer to sell modules to another manufacturer nore closely 
tied to the medical supply field, or even build a special system for 
some other m;:;nufacturE.r. Since this is a basic marketing c;uest~on, 
I Ill defer the problem to Win Hindle and Andy i~r.m·1les. 

The various rr:;::;rketing groups who might be interested in this .:ippl icatlon 
generally report to Win Hindle, 11ho you know; they include: Original 
Equipment Manufacturer (OEM--8 i 11 Long), Lnborato1·y Data Products (LDP-­
Ed Kramer), Computer Special Systems (CSS--John Holman). LDP Is, no 
doubt, where the interaction should be with for now. In addition, the 
DEC Components Group (DCG), headed by Andy Knowles, first market the 
basic boards for the L!;l-11. Allen Michels, who you also knm-1, manages 
the DCG market i n9. ·· 

The Product Manager, who is. in the engineering organization responsible 
for the product, is Steve Teicher. 

Some informcition on the LSl-11, and a definiti-on of the modules, is 
enclosed. I certainly dislike the notion of not using DEC computers 
in your syster,1, which I believe is so important, and hope \\le can 
respond better nov: that we have a product that oppears to be more 
suited to your application. 

I enjoyed tnlking with you, and look forward to continued interaction. 

GG :n~j k 
cc: Win Hindle, Andy Knowles, 

Tom Schendorf (C~lca90) 

Sincerely, 

,- ,v ( J,"'- c1 c( 
Go~don Bell 
V~te President, Office of Development 

Ed Kramer, B[ll Long, John Holman, Steve Teicher 

DIGITAL [UUiP:.~un COnl'()f{Al!m~, l46 MAIN STnEET, t.-i/1YN/,MD, MJ\SSACHUS:.:TTS 01754 

lGl7)Gifl-~,111 TWX: 710-317-02i2 lELFX: DHl4~,7 

Enc. 



Prof. William Lennon 
Electrical Engineering & 
Computer Science 
Northwestern University 
2145 Sheridan Road 
Evanston, Illinois 60201 

Dear B i 11 : · 

January 21, 1975 

Thank you for the hospitality extended to me at Northwestern and at 
the Chicago Chapter of the ACM during the Lalk on Thursday evening. 
I enjoyed talking with your students and seeing the laboratory network 
equipment. I 1 11 be anxious to hear of the progress on the automated 
laboratory as it comes into existence. 

I 1m enclosing some articles and material on the LSl-11, whi~h I hope 
will give you some idea of what it will be like. I would appreciate 
your keeping this material confidential until our announcement. 

I hope that some of our people in the laboratory data products 
marketing group can visit you at some time, so as to compare notes 
about capabilities. Also, Nat Teichholtz is our head of network 
activities and is interested in these applications to6. I would 
appreciate any written material you have on the net1,mrk, including 
reports on protocols, equipment, bootstraps, user manuals, systems, 
etc. 

I look fo(ward to the photographs of the VTSO prototype in your lab 
and v1ould appreciate any co~1ments you have on it from users. 

Again, thanks for the hospitality. 

Sincerely, 

C
-. f'\ 

i 
J,' . ) 
't I • .fc_/~~~ 

G4~don Bell 
VL2e President 

GB :mj k 

cc: Nat Teichholtz 
Ed K1·amer 

Enc. 

Office of Development 

DiGiT/,L EOUll':!,L'NT COP~OFl,~.TION, 1'1G :-.1AIN STP.[ET, t\-1AYNARD, rM,SSACHUSETTS 01754 

1617)[97-:,111 TWX: 710-347-0'.:1'.? T[LEX: 9<1-!MS7 



January 24, 1975 

National Aeronautics 
and Space Administration 

John F. Kennedy Space Center 
Florida 32899 

Gentlemen: 

After a very thorough review of your Request for Proposal 
10-2-001-5 for Minicomputers and- Peripherals for Checkout, 
Control and Monitor Subsystem of the Launch Processing 
System, Digital Equipment Corporation respectfully :r;-equests 
the opportunity to submit a late proposal in accordance 
with paragraph 7 on page 12 of your Request for Proposal. 

The basis for this request is two-fold. First of all, an 
alternative technical solution is obv~ously possible since 
the benchmark data, in enclosure 1, that lve are submitting 
with this letter indicates we more than satisfy the time 
constraints stated in your RFP, without the use of Writeable 
Control Store. Secondly, the specification is very explicit 
about the requirement for Writeable Control Store and 
Microprogrammable code features. Since you have placed 
such importance on these features and you would prefer "off­
the-shelf" hardware, we request to submit an offering, in 
May 1975, based on a current new product development which 
both complies and exceeds the specifications, and satisfies 
the "off-the-shelf" desire. · 

Digital Equipment Corporation has consistently maintained a 
leadership role in the minicomputer field in both technology 
and total number of installations. We hope that our past 
successful performance coupled with our current new product 
developments will permit you to grant us a favorable decision 
on our request for a late proposal. 

(continued) 

DIGITAL EOUiPME~JT COHPORATION 200 FOREST STREET MARLBORO, MASSACHUSETTS 01752 

(617) 481 9511 
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Page 2 (continued) 

If we can provide any further information, do not hesitate 
to contact me or Mr. James H. Kouarik and/or Mr. Daniel Murry 
of our Orlando Office, Telephone Number305-851-4450. Thank 
you very much for your consideration. 

Very truly yours, 
,- ,, () 

( \ /~ l , I - • f l .. .- \/0 ·7 \1 ' :).~f 
A -----c--O...-- \ ~ 
\ 

Gordort1Bell 
Vice-Presi<lent 
Office of Development 

GI3: sml 

DIGITAL EQUIPMENT CORPOR,~TION 
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SUBJ: 0,JD ST AFT 1• l tlUTCS DATU 
FROM: 

t11-24 .. 75 
GOf<DON BELL. 

* * * * * * * * * * * * * * * * * * * * * * * * * i 
•*PLEASE:-1H•SEtl;J TO: FILE 
* * * * * * * * * * * * * * * * * * * * * * * * * 

SU 8 J : 0 '.'.l'J !H A F F' M E E T l ~1 G '1 I l UT ES - - 1 / 2 3 / / ';, 

ro: ()Cli) 

cc: ~·'.ark A~bett, Ed Core! 1, Tom Stockebrand 

1, A. Ed Corel I and Tom Stockebrand wl 11 get together to 
work on the termlnn1 plan. 

'
10 '" i I ! t..iet Torri ,i dee is I on o~ his r eouest for budget 

over-run to mafntaln the grouo by February 1. 

2, ;OCKY Ha~rns ,ntrodiJced us to t,a Corporate SatarY Planning 
urocess for 1975, 

3, ··ark. ,,,,i: I qet bacK wltri eXPe"!Sa Vi Si bl I itY on the recruiting 
1echanisn, The cost center cays for recrultlng, 

4 , ,, • ,., e "' i i 1 ,;i o to n c to ask for a no I l c y to u d j Pe op I e to 
spend according to budget. 

La r r Y a s 1~ e d f o r 5 h I r a s : 3 a r e a p p r o v e d as a r e p I a c e,,, e n t . 
'le recomr-1end the other 2 to JC··Lar r y Is under buc;Jget, 

5, Gordon w1 I I get George Plowman to take over the Engineering 
committee, (Notes o" Ena, Co. Cnarter attached,> 

6, ',;e currently be! leVe we aren't effectlVelY communicating 
with FlelJ 3orvice and production, we wl I I talk with 
them once/ouarter (ShlelnS/CudTiore--st. Amoyr), 

7, core and MOS no~ meet t10 budget, Components Is paying 
for core on 11/WO! 

Jo\ , 

cs:rnJk 

12K--orogress In understanjlng ringing, better ooerat1ng 
oolnt, redressed I Ines, T~o systems running at margin 
and room tamcerature, Report at schedule review on 
Wednesda~, Feb, 15, looks ;ood, · 

}'Os TE:< - - fa I I u re rat as u o on ear I y de v l c es at 7 l2l deg , C , 



105; ~n!nomn INTEROFFICE MEMORANDUM 

TO: 

SUBJ: 

Distribution DATE: January 30, 1975 . 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: ML 12/A51 

INTELLIGENT TYPEWRITER FOR DUMB PEOPLE (I.E. VOICELESS) TO USE 
FOR COMMUNICATION 

The attached device is entering a hobby stage for me. A friend, 
Constantine Doxiadis, a planner and my wife's employer, has MS. 
His voice is gone, and he still wants to communicate, write and 
confer. I may get into doing the programming--another example of 
a small system. 

I'm proposing to use an 8V, 8/A with fbppies, mounted in a carrying 
case together with a keyboard and video monitors. 

GB:mjk 

Attachment·­

Distribution 

Jim Be 11 
Ed Corel 1 
John Clarke 
Ed Kramer 
Ken 01 sen 



~D~DD!D INTEROFFICE MEMORANDUM 

TO: Distribution DATE: January 30, 1975 

FROM: 

DEPT: OOD 

Gordon Be 11 ) 0 

EXT: 2236 LOC: ML12/A51 

SUBJ: RELATIVE COSTS ASSOCIATED WITH TERMINALS 

Person 

System 

Terminal@ 
(4 yrs) 

Service 
(assume 2400 
MTBF) 

Space 

Power 

Line charges 

Paper 

GB :rnj k 

Distribution 
00D 
Ed Core 11 
Andy Knowles 
Stan Olsen 
Torn Stockebrand 

cc: Ken 01 sen 

Cost/Yr (K$) 

5, 10, 20, 40 

( 12-25) / 10= 1 . 2N 2. 5 

.25"V ,75 

.05 

.050 - • 100 

.005- .01 

0 ..-v2.4 

0 ~. 1 

Cost ($)/Hr@ 2400 Hr. 

2, 4, 8, 16 

,5,v1, 

.02 

• 02 - .04 

. 002 N. 004 

0 .-.v 1 • 00 

O ,v .04 

1058 



WHO'S DESIGNING/SELLING/USING PRODUCTS? 

P/L 
-COMM 

COMM 
Telco 

PDP-10 
Do? 
DAS 10 

LDP-net 
IPG 
css 
us 

Europe--Germany 

Central 
COMM Hdw 
COMM Soft. 1 
Net Soft. 
Net Prod. Mgmt. 

In house 
~ 

CS/2 
DA 

DECnet 

Software 

EDP--Maynard~ FS; WM~WM 

Concerns 

1. Product goodness (competitive $/perf; perf; reliability) 
2. Future: LSl-11, dist. process, higher perf.; better T's. 
3, Resources are spent--do all, incremental! 

G. Be 11 
1/31/75 

105J 

4. Non standard! Need adequate ones--must adhere to them J LOP-DAS 
5. Lack of products: s/f; c-to-c; multiple 10; concentrators. 
6. High support. 
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SUBJ: ALPHANUMERIC GROUP DATE: 
FROM: 

1062 

PAGE 1 
02-03-75 

GORDON BELL 

0 * * ~ * 0 * 0 O * 0 0 * * 0 0 O ~ * ~ * 0 0 * * * 
ooPLEASEooSEND To: fILE 
O * * 0 0 0 0 0 O O O O * * * 0 * 0 0 0 * 0 0 0 0 0 

SUBJ; APPROVAL OF ALPHANUMERIC GRJUP OVERRUN FOR 1 MONTH; 
REJECTIJN Of REQUESTS FOR L31-11, LA 180 

To: Goeratlons Gommlttee 

rrom: Gordon Bel I 
C~airman. Products Committee 

The Products Committee v6ted to not recommend the requested 
over r1.,n for the VT51 .. , LA 18'1, LA36+, LSI-11, LSI•11 <core), 
FundinQ i.Jas anoroved for the next nonth for the aluhanumeric 
orou6 V751 overrun to h611 the 9rOJD together. The Office of 
nevelooment was reauested to retur, to the Products CommTttee 
with a better recommendation, 

The t; as j ~ f :.i r the d i s a o or ova I was : 

1. ·ihe oroduct Jines are belng held back next year and more 
!lrooucts in this aooear to onlY Increase exoense, not i,JOR, 

2. 1he low end termlnal strateQv ls certalnlY unclear as It 
rolates t6 LA180, LA36 ootlons and soeclals of al I 
Lvoes esoeclallY, Tncluding AS~'s, and VT51's, 

3. The raoid bu]ld uo of oroductl:>n caoacitY ls occurring in 
a slngle olant and there is credlbl ! tty that this ls 
nossfbla, esoeciallv fn light Of a new disk system Which 
wl Ii be entering the same olant ln the same time frame. 

4, Thora is some sceotTcTsm on the 0art of oroduct and 6r6duct 
11 ne manaaers as to whether term Ina I bui Id uo can occur 
"iith the raciiditv forecast ... esoecially since much of this 
wi I: have t6 be on a soeclallzed (learned) basis. 

5. The bui:d uo shifts the resources away from the current 
center of the business and We nave not reforecast soendlng 
and fut:ue !'-h1R, 



1063 
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SUBJ: ALPHANJMERIC GROUP DATE: 
FROM: 

02-03 .. 75 
GORDON RELL 

6. E~amlnina the current oroduct contributlon and ROI f~r the 
1 AlBJ, VT50, and LA36, they are al I below c6rcorate average; 
hence, underorTced, Tha payoff Is long, and In the case of 
VT50, the use of enQineering resources is a factor of 3 
t6o hlgh, ~uture terminals are clearly going to suffer too. 

r~r these reasons, we recommend that the overrun not be 
a~or6ved, exceot for the alPhanu~erlc grouo and tor 
the next month. 

I be11evP. a qrouo comoosed of Puffer, ~nowles, and Reed should 
look at the overal I terminals Dian In terms of the above 
c~nslderatlons. CorAI I a~d Stockeorand have been work Ina at 
the tJrojuct oart, Bel I, Laut, and Frith wi 11 reco.noute the 
A I lt)ca.tlon of resources as a function of current and oro lected 
NOR. These forecasts C~lans) are also needed before a Dian 
6~curs, <We would Ilka the assistance of Curtis and Thomoson,) 
Teicher and Tomasic have vet to estab! lsh a low end olan 
which Is evolvina ra6idlv, and aopears to regulre much m6neY, 
reso11rces, etc. 

cc: Products Comm1ttee 
tdCorell 
.__;u1Ius 11 arcus 
To"'! St-:.icKocrand 



SUBJ: J:ALnGUE WITH JJLIUS DATE: 
FROM: 

* * * * * * * * * * * 
F"ILE 

SUB .J : ~rscJ·_;sro·: Hl7H JU:_IUS DN OJR PRODUCTS 

,l .,-~ ,··~ 

'' -..J ·-·· 

CC; .iu i '.JS ·;;:F C'.JS 

I've been oress{ng uuite ,ard for imcroving termlna!s and 
C Q t-H: Ll r o rl ..Jc t s . 

J,J, .'; ,;\s ·;;cv::;r;il i·wort21n1,,; ;nouts on Droducts ,•1t1ich arn u 1der 
o u r : 1 1 r G c t. \: n :i :; r ,) I l•Jr) i c h I h o o e w e a I u n d e r s t a 11 d a n d c ,.1 n 
e s 1~ ab i i sh s ..1 r,1 e o rJ _j e c t i v es to r E:l rn e d I/ , 

1. The nac.::_1q:nn and cab1jnq is terribi, COMM ex:-~scerb,1tes 
f,i'.-'> bv ',bvTnQ lots of ca:Jles :1.nd odd-sized 1,10,Jules, 1v 

i e e ; i ,, q ;: '1 a t \--1 ~ ri us t s t D ~) the l'i o r ks - i n - a - d r a"' e r des i rJ n s 
,n,.c.:s '•i-:: l,ii1l (lLJt of ,;)'1'1 aric r;-,~; markets. 

a :.1 r· J s ., , c -~ i s n i i • : · o r 7 e I co .3 7 ;j I l 5 8 - - 11 T 8 F , s 2 rn o ·1 th'., , 

106--1 
PAG[ 1 

02-03-75 
GO~OOti PELL 

* * 

1 ·; ~-- ; s ? r1 o tJ r s , ;· o r 1 :. / 4 ~'J - - 1' TB r i s I k.1 rn on t I 1 s , MT TH i s 10 r1 o u r s , 

3 t:e 1 ., s a b;;td or 0 d ..JC + i dea ( cxccot f or oar i t1.· ) r t i s .. ,:l w 
' 

'. t' f •· r ~c ~std b i e ( unschadu I cd ) TnR d 1 s ., . c~ ..i o r 50 i deu . 
d r ("·. ~-~ t i l u 0 lli I ttee r ;;.rnrn o d i t jO#lr1 the PL manar.:ier s thro.tts . 

s t. : , : ~ o u .l ,.i e I co ;i1 Q ha v i n ·J Ju I t us at our st a f f nee t t n gs , 
b u t ,1 e n; : 1 s t a 1 , '1 a v e rn o r e d l a I o o u e w i t h r. i ni , 

GB: r:: : k 



D. B. Gillies 
Professor of Computer Science 
and Applied Mathematics 
Computer Science Department 

· February 4, 1975 

University of Illinois at Urbana~champaign 
Urbana, Illinois 61801 

Dear Don: 

Thanks for the docu·ments on PASCAL I received in December. I was a 1 so 
anticipating more information on the later PASCAL and am curious as to 
how these tests are and when it will be available. 

I had se~eral people look at it, and although I think we may eventually 
be interested in it, I don't think we are right now. I would like to 
get your reaction as to what you think we might do with it as a product. 
Should we use it for implementing languages, operating systems, appl i­
cations? Would users want it? When do you think there will -be a 
standards effort? 

George Poonan has been using PASCAL on the PDP-10 to write a language 
parse table generator, and he is looking at it for other applications. 
I still think we would like to get an objec·t program somehow to fully 
evaluate. I still believe that if an object tape 1-Jere available on 
some of our in house machines the interest might be increased. But 
without a way to look at it, there is not sufficient interest at this 
time. 

I would like Al Brown to visit you in the future and discuss your views, 
and keep in touch as to how it might be useful. I believe it 1-10uld be 
highly useful to our users community through DECUS. But since you are 
undoubtedly sti 11 interested in getting more support for it, then that 
avenue is probably out of the question. On the other hand, that would 
establish a need, and in the event that we wanted to make it a product, 
we would then work vJith you to establish a price. 

I wish I could get more enthusiasm for the product internally, but I 
need your help somehow. 

GB:mjk 
cc: Al Brown, George Poonan 

Sin~erely, 
( .' . 

~ -e--c_. ~ 
Gofdon Bell, Vice President 
Off(ce of Development 
'---' 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STl1EET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457 
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UNIVERSITY OF ILLINOIS AT URBANA-CHAMPAIGN 

November 27, 1974 

Professor C. Gordon Bell 
Vice President for Engineering 
Digital Equipment Corporation 
Maynard, Massachusetts 01754 

Dear Gordon: 

Enclosed please find two documents: 

(1) a manual for the present (bootstrap) PASCAL-ll, 

(2) a sample of how it compiles code. 

; ' 
.. )·' 

i 
.;, i ,., 

tr· 
' 

I f,.I 

Since we are concerned only with clean code (not optimized) for such a 
provisional compiler, it should. be read in that spirit. The final 
PASCAL (written in PASCAL) is coming up quite fast--we are going to 
test it on students next week and we expect to have it reasonably 
solid by December 20. I'll send a sample output as soon as possible. 
There will be some optimization at that time but much more in the 
first 10 weeks of 1975. Next s~~ester it will be used for two 
courses--operating systems and compilers. 

We don't use C ourselves so can't give you any first-hand 
information about it. 

DBG:jw 

Encl. 

Sincerely, 

r. . -·· 
~J - ... : I \ 

D. B. Gillies 
Professor of Computer Science 
and Applied Mathematics 
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·WD'mDDrnD 
TO: Gordon Bell DATE: January 21, 1975 ;@·.· .··.~1067 

·George Poonen ~ cc:'. J. 
Al 

DEPT: 

EXT: 

.,,.. 

~ 
~~ . 

? 
~ 
~ 

R & D Group: 

3537 LOC: 3-4 

This memo is in response to the letter sent by Professor 
Gillies regarding PASCAL. I ha.ve not seen any proposal by 
Professor Gillies and I have only evaluated th8 language 
implementaii6n based on the documents sent by him. 

A. First, how can DEC benefit? 

1. As a 
(for 
NO-

systems programming language-
operating system and compiler development) 
The current implementation is not sufficient to 
warrant this. It makes no attempt at producing 
optimizing code. Possibly better code is forth­
coming. On the other hand, as a language PASCAL 
is probably the cleanest and least error prone 
language existing today. PASCAL is more than 
adequate for writing compilers; however, it 
lacks adequate .facilities for constructing oper­
ating systems. (Both Tony Hoare and Hansen are 
currently involved in extending PASCAL for this 
purpose.) · 

2. As an applications language-
(for application where a high degree of optimization 
is not required) 

MAYBE- provided some of the basic constructs such as 
POINTERS and SETS are implemented. The current 
implementation has neither. 

On the other hand, the language is not suitable· 
for business applications because of lack of 
adequate I/0 and data management facilities. 

3. As an educational language-
MAYBE- many major universities and schor:,i_s nave 

adopted PASCAL as their standard. In fact, 
PASCAL is now available on all major manu~ 
facturers'machines. Provided the implenenta­
tion is complete it would be attractive to so'me 
universities. On the other hand, it is not cle~r. 
how big this market is today. The majority still 
teach FORTRAN, BASIC, PL/1, and COBOL. 
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4 • As a 
YES-
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language available through DECUS-
this appears to be the most suitable category 

under which DEC could acquire it. This has 
several advantages. Perhaps we could acquire 
their PASCAL when it is complete in exchange for 
some other piece of soft.\,-<':?:",.;. 

B. 'l.'11.e irnplemcntaLion of PASCAL by Professor Gillies-

1. The state of the compiler as documented in the recent 
letter (Dec. 1974) appears to be very similar to that 
existing about 6 months earlier when I visited him. 

2. The implementation is reasonable; no attempt has been 
made to produce optimized code al though the comp i.ler 
does not produce really dumb code either. The paucity 
of examples shown preclude any real evaluation. {I 
cati't understand why he cannot send us an object tape 

. for an honest evaluation.} Optimization has been men­
tioned by Professor Gillies as not being an initial goal. 

3. The implementation lacks the following basic constructs: 
POINTERS and SETS. 

4. The run time system provided with the compiler appears 
to be fairly good. This is based on some of the fa­
cilities that Isa~ on my visit. 

5. Dynamic records are not available since POINTERS are 
not available. This is a major weakness. 

All in all it makes me very doubtful whether at this stage we 
should consider Gillies' PASCAL. As far as I can tell, there 
have been no substantial improvements since I saw it 6 mo~ths 
ago. (Documents for both are attached~) When a full implemen­
tation together with some optimization is available we should 
reevaluate this implementation. Hopefully he could send us a 
copy of the object code so that we can run it ourselves. Meai:i­
while, we may wish to consider concurrent PASCAL by Hansen which 
includes additional constructs for building operating systems. 
{However, this will not be available for at least another year.) 

PASCAL as a language is about the cleanest language existing today. 
It embodies a number of innovations which make it less error prone 
than any other existing language. However, even PASCAL, simple as 
it is, may be too rich a language to introduce at DEC. A highly 
optimizable and, in fact, simplier subset of PASCAL could be cbn­
sidered as an alternative to assembly language for internal use 
but not as a product. Such a language will require about 6 months 
to implement. Until PASCAL becomes a standard {if. it ever does) · 
or attains the status.of ALGOL, FORTRAN,· etc.; we shoui"a·notcon-
side~ it as a languag~ for a produc~. · · 

GP/6d 
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NTRODUCTION 

PASCAL~'11 VERSION 4 IS AN IMPLEMENTATION ON THE PDP-11 OF 
HE PROGRAMMING LANGUAGE PASCAL. IT IS WRITTEN IN MACR0-11, AND IS 
•ESIGNED TO BE A BOOTSTRAP COMPILER FOR THE NEXT VERSION TO BE 
1RITTEN ENTIRELY IN ITSELF. IT IS ASSUMED THAT THE READER IS 
AMILIAR WITH THE LANGUAGE PASCAL AS ~ESCRIBED IN THE REVISED 
EPORT ON THE PROGRAMMING LANGUAGE PASCAL BY NIKLAUS WIRTH. THIS 
•OCUMENT IS INTENDED TO DESCRIBE THE DIFFERENCES BETWEEN THE 
ANGUAGE SO DESCRIBED AND THE CURRENT IMPLEMENTATION, AND ALSO TO 
PECifY SOME OF THE CONCEPTS NOT COMPLETELY DEFINED IN THE REPORT. 

15 THIS IMPLEMENTATION IS MERELY A BOOTSTRAP, IT HAS NOT STRICTLY 
:DHERED TO THE SPECIFICATIONS MENTIONED ABOVE. THE NEXT VERSION, 
S EXPECTED TO BE TOTALLY COMPATIBLE WITH OTHER IMPLEMENTATIONS 
IF THE LANGUAGE. FURTHER, THIS DOCUMENT DESCRIBES THE VOCABULARY 
!SED BY THE IMPLEMENTATION, AND THE CHARACTER SEQUENCES USED 
·o REPRESENT VARIOUS PASCAL SYMBOLS. SINCE THE CHARACTER SET AT 
IN INSTALLATION IS INDEPENDENT OF THE PROGRAM, IT IS EXPECTED 
"HAT THE CHARACTER CONVENTIONS WILL BE THE SAME IN FUTURE 
MPLENTATIONS. 
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;oMPILER ORGANIZATION 

A ONE-PASS COMPILER WHICH PRODUCES AS ITS OUTPUT FILE A 
;ET OF MACRO-CALLS, AND DEFINITIONS CONSTITUTES THE FIRST PHASE 
!F COMPILATION. THESE MACRO-CALLS, TOGETHER WITH A SET OF 
IACRO-DEFINITIONS, IS ASSEMBLED BY THE MACR0-11 ASSEMBLER TO 
'RODUCE AN OBJECT FILE. THE OBJECT FILE MAY BE LINKED TO 
l SET OF PASCAL RUN-TIME OBJECT FILES TO PRODUCE A STAND-ALONE 
ASCAL LOAD MODULE, OR IT MAY BE LINKED TO ITSELF TO PRODUCE 

i RE-ENTRANT, POSITION~INDEPENDENT MODULE (CALLED A CODE MODULE), 
iHICH CAN BE CALLED BY ANOTHER PASCAL PROGRAM. SINCE THE 
:ODE MODULE IS A DOS FILE, THERE MUST EXIST A MECHANISM FOR 
:INDING THE NAME OF A PASCAL EXTERNAL PROCEDURE TO SUCH A 
"ILE, AND THESE CONVENTIONS ARE DESCRIBED LATER 

IN ADDITION, THE FIRST PASS PRODUCES A LISTING OF THE SOURCE 
'ROGRAM INCLUDING ERROR MESSAGES IF ANY. THE FIRST PASS ACCEPTS 
;pECIFICATIONS FOR INPUT AND OUTPUT DATASETS USING THE DOS 
:OMMAND STRING INTERPRETER IN THE FOLLOWING FORM: 
lACRO DATASET,LISTING DATASET<SOURCE DATASETS 
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:OMPILER DIRECTIVES 

COMMANDS TO THE COMPILER SUCH AS FORMAT CONTROL OR 
:RROR HANDLING DIRECTIVES, ARE NOT AN INTRINSIC PART OF THE LANGUAGE. 
-HEY ARE SPECIFIED BY MEANS OF AN ESCAPE CHARACTER ~s~ OCCURRING 
i'.::; THE FI F:'.'.::~T CHARACTEF.'. ON H LI NE. TH I::;; CHAF~ACTER IS NOT USED 
1NYWHERE ELSE IN A PASCAL PROGRAM (EXCEPT POSSIBLY INSIDE QUOTED 
;TRINGS, WHICH MAY NOT CROSS LINE-BOUNDARIES) AND DENOTES 
-HE START OF A COMPILER DIRECTIVE. 
-HE VALID$ COMMANDS AND THEIR MEANINGS ARE DESCRIBED BELOW: 

:L_IST 
::r-JL I ::::T 

:~oc:oMMENl 
,t-JCOMMEl'·J.T 

INCREMENT THE INTERNAL LIST COUNTER. 
DECREMENT THE INTERNAL LIST COUNTER 
(UNLESS IT IS ZERO) 
IF THE COUNTER IS GREATER THAN 0 CIT IS INITIALLY~) 
THEN THE SOURCE IS LISTED. 
IF A LINE OF SOURCE CONTAINS SYNTAX ERRORS, IT IS 
LISTED, REGARDLESS OF THE STATE OF THE LIST COUNTER 
THESE OPTIONS PERMIT SELECTIVE SUPPRESSION OF THE LISTING. 

INCREMENT THE INTERNAL COUNTER OUTCOM. 
DECREMENT OUTCOM. 
IF OUTCOM (WHICH IS INITIALLY ZERO) BECOMES GREATER 
THAN ZERO, THE COMPILER PRODUCES DEBUG OUTPUT 
IN THE FORM OF COMMENTS CONTAINING THE 
SOURCE LINE PRECEDING THE CORRESPONDING 
MAC:F.'.0-1.:l STATEf·1Et·,IT:::; GEr·JEF.'.ATED. TH IS 
IS ESPECIALLY USEFUL FOR DE-BUGGlNG 
THE FI F.5T PFl:::S. 

CAUSE A FORM-FEED TO APPEAR 
IN THE LIST FILE(. LST) 
A NEW PAGE HEADER INCLUDING THE FIRST 
SIX CHARACTERS OF THE PROGRAM NAME, THE PAGE NUMBER 
AND VERSION NUMBER APPEAR HT THE TOP OF THE NEXT PAGE. 

'IDLIM=<NUMBER> SETS THE I/0 LIMIT 
THIS IS A RUN-TlME PARAMETER DEFINING THE MAXIMUM 
NUMBER OF I~D REQUESTS THAT MAY BE MADE B~ THE 
f'F.:OGr-s:AM. 
NOTE 1·HAT FOR A DISK FILE 
THIS NUMBER CORRESPONDS TO THE NUMBER OF BLOCKS 
IN THE FILE, WHILE FOR LP: IT CORRESPONDS TO THE 
NUMBER OF BUFFERS WRITTEN. 
THE DISK ACCESSES INVOLVED IN LOADING AN 
EXTERNAL PROCEDURE ARE COUNTED AS I/0 REQUESTS. 
SETTING IT TO ZERO ($IOLIM=0) IS 
EQUIVALENT TO SEl.TING NO LIMIT. 

-TIMELM=<NUMBER> SETS THE TIME LIMIT IN SECONDS 
AS WITH $IOLIM, SETTING $TIMELM - 0. 
IMPLIES THERE IS NO LIMIT ON THE TIME THE PROGRAM 
f'lA'T' RUt·J. 

INHIBITS CODE GENERATION AND EXECUTION, SO THAT 
ONLY THE SYNTAX OF A PROGRAM IS CHECKED. THIS 
REDUCES THE NUMBER OF DISK ACCESSES THE COMPILER 
NEEDS TO DO, AND THEREBY INCREASES THE COMPILE RATE. 
ONCE SET, THIS OPTION CANNOT BE TURNED OFF. 

;ERRLIM=<NUMBER> SETS THE INTERNAL COUNTER ERRLIM. 
IF THE NUMBER OF SYNTAX ERRORS FOUND EXCEEDS 
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EXECUTION STEP ARE SUPPRESSED. 
;WARNLM=<NUMBER> SETS THE INTERNAL COUNTER WARNS. 

IF AT ANY STAGE DURING THE FIRST PASS 
THE NUMBER OF SYNTAX ERRORS FOUND EXCEEDS WARNS, 
THEN THE COMPILER ABORTS COMPILATION IMMEDIATELY. 

~STKSIZ=<NUMBER> DEFINES THE SIZE OF 
THE E:ur-J-T I ME :.:::TACf:~. THE DEFAULT Is 
~1201~~- TH I::; I::;; THE AREA U::~ED TO 
ALLOCATE ALL NON-STRUCTURED 
VARIABLES IN A PROGRAM. 



:OMPILER DIRECTIVES(CONTINUED) 

END 

CODE 

Et-I[• 

THIS IS USED 1·0 ALLOW MULTI-LINE SEQUENCES OF DOCUMENTATION. 
IT IS EQUIVALENT TO THE COMMENT CONVENTION DEFINED IN THE 
REVISED REPORT, BUT IS RELATIVELY IMMUNE TO THE PROBLEM 
OF MISSING COMMENT DELIMITERS. 

l"HIS IS A MECHANISM TO PERMIT THE INSERTION 
OF ASSEMBLY LANGUAGE STATEMENTS WITH A PASCAL PROGRAM. 
ANY VARIABLE WHOSE SCOPE INCLUDES THE BLOCK 
CONTAINING THE ASSEMBLY CODE MAY BE REFERENCED 
WITHIN THAT ASSEMBLY CODE. 
SINCE ALL VARIABLES IN PASCAL ARE 
ADDRESSED OFF A REGISTER, (GLOBAL VARIABLES 
OFF R5, LOCAL VARIABLES OFF R4), THE 
F"H'.:~CAL I DEt·JT IF I FF., IN H:/::;Er-1BL'r' LANGUAGE 
ACTUALLY CORRESPONDS TO THE VALUE OF THE 
OFFSET. THE COMPILER THUS GENERATES THE EQUATES 
NECESSARY TO BE ABLE TO ACCESS THE 
VARIABLES CORRECTLY. 
THUS, THE FOLLOWING MAY BE TROUBLESOME: 

PROGRAM DISPLAYR0; 
'.,.'H!-s'. P0 : I r-n _; 

:t.ENL:• 

PROC DISPLAY(VHLUE:INT); 
BEGIN 

Et·JC:1 • 

MO\" 
HFILT 

'·/AL.!.JE 0:: F:4) ., F:U 

IN THE MDV INSTRUCTION SHOWN ABOVE, BOTH VALUE 
AND R0 REPRESENT OFFSETS FROM THE RELEVANT DISPLAY 
RE Ci I s·1 EF:::;. FOP OE:',,,, l ous F.:EA:::~or-JS., USE OF 
$CODE BY FINYONE NOT FAMILIAR WITH PASCAL 
INTERMEDIATE CODE IS TO BE DISCOURAGED. 

HE FOLLOWING COMMANDS ARE USED TO DEFINE THE VARIABLES 
10'.:.T., t-Jo:::;us., t-.lOD IM. 
HESE VARIABLES ARE USED FOR CONDITIONAL ASSEMBLY. 

EMAt·JT I CS : 

!OST=0 MEANS THAT SlHTEMENl NUMBERS ARE MONITORED AT RUN-TIME. 
!OST~l MEANS THAT STATEMENT NUMBERS ARE NOT MONITORED. 



4u:::.1_1t;;=-i.:.1 t:.r-H··tt:;L:::.'.::• r,:ur-4 I l l'lt:. :::,Ut:;'.:::,t.-!":: J. t·' I 1..:t1t::-.1..:t::_ J. r-41.:i. 

JOSUB=1 DISABLES RUNTIME SUBSCRIPT CHECKING, THEREBY SAVING CORE AND TIME 
JODIM=0 ENABLES DYNAMIC CHECKING OF ARRAY DIMENSIONS. 
JODIM=i DISABLES RUNTIME CHECKING OF ARRAY DIMENSIONS. 

OF COURSE, FOR A SINGLE PROGRAM THIS CAN BE DONE AT COMPILE 
TIME. IT IS ONLY USEFUL FOR EXTERNAL PROCS WITH ARRAY 
ARGUMENT'.::~. 

::cor·lMAt·JDS : 

r-Jo:=,:;T '.:.ETS MOST TO :1. 
:'r'OST SETS NOST TO i;;:1. 

:N:3UB SETS NOSUB TO :l. 
,'-r''.::~UB SETS t·.JO'.::~UB TO i~i. 

:NDIM SETS NODIM TO 1. 
,:•11DIM SETS NODIM TCJ 0. 

JOST=:.:e1 
JOC1 I M::.:::J.. 
J.OSUE:::c::0 



.. LOWER CASE LETTERS ARE TRANSFORMED TO THE CORRESPONDING 
!F'F'ER CASE LETTEF.:S., IN TH IS '•,•'EF.:S I Ot-J. 

:. THE FOLLOWING SPECIAL SYMBOLS HAVE THE DESIGNATED MEANINGS: 

'.=ET Ut-~ I ON., 
LOGICAL OF:'.. 

& SET INTERSECTION, 
LOG I CAL f-=tt·Kt. 

'·· .. 
'··.,::-.:: 

II 

II 

NEGATION 
NOT EC!UAL TO 
LESS THAN OR EQUAL TO 
GREATER THAN OR EQUAL TO 
OPEN COMMENT 
CLOSE COMMENT 
THERE IS NO AMBIGUITY ABOVE, SINCE A CLOSE 
COMMENT CAN OCCUR ONLY AFTER AN OPEN COMMENT 
H'.::SICJt·J 
H'.::5 I Cif·,I 

THE CHARACTER SET IS ASCII, WITH THE ASCII COLLATING SEQUENCE. 

ABBF-:E'./ I AT I Ot·JS : 

I NT J. F·JTf.:::c£!? 
PROC PROCEDURE 
FUt-K: FUr·,!CT I UN 
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·ECL.HF.'.HT I ut·J:::; 

LABEL DECLARATIONS: ONLY LABELS THAT ARE USED IN TRANSFERS 
!UT OF nu::11::::EDUPE'.::; NEED BE DECLAf":ED E::-::F'L IC l TL 'T'. THE AME: I GU I T'T' 
:AUSED BY ENCOUNTERING A GOTO TO A LABEL WHICH HAS NOT YET BEEN 
•E:F I NED IN THE BL.OCK., BUT HA:::. BEEN DECLAPED IN THE SUF.:F.:our-m I NG I. 10 7 7 
:LOCK <THAT IS, SHOULD THE GOTO BE INTEPPRETED AS A BLOCK EXIT, 
!RA TRANSFER TO AN AS YET UNDEFINED LABEL WITHIN THE SAME BLOCK) 
S HANDLED BY USING AN EXTRA RESERVED WORD, EXIT. THIS IS DESCRIBED 
N MORE DETAIL IN THE NEXT SECTION. IN THE REVISED REPORT, THE 
IMBIGUITY IS HANDLED BY DECLARING ALL LABELS DEFINED IN A PROCEDURE, 
!ND THE NEXT VERSION SHOULD DO THE SAME. 

CONSTANT DEFINITIONS: 
THE FOLLOWING FORMS ARE ALLOWED. 

CONST 

:,.,>::···H···_; 

:,-,;:::::+···A···_; 
:,-:::::::- .··i=:1···; 
J '-··'··'. T ····· ,··,, 

'T':::::-::0::.: 
z,,, · AE::C:DEF · 

( '.::,HME AS >>=6'.:i.; ) 
( SHME fl::; ABOVE::, 
(SAME AS X=-65; ); 

CAN ARRAY CONSTANT) 

THE FOLLOWING ARE NOT ALLOWED: 

;:-,;c-:::--- ··· HBCDEF -·· _; 
:,-,: ::::: + ··· fiE: CDE F ·· .• 
X=/ABCDEF~; Y=+X; OR Y=-X; 

lHE PREDEFINED CONSTANTS ARE EOL=10 CLINE-FEED), 
FALSE=0, TRUE=1, NIL=0, AND ALFALENG=2. 
THESE ARE ALL RESERVED WORDS AND MAY NOT BE 
RE[•!::F I f·,IED. 

I 1i:;,t:::· 
T, ~ [:•EF I t·J IT I C!:··E::: 

INTEGER IS A RESERVED WORD AND IS EQUIVALENT TO -32768 .. 32767 
CHAR IS A TYPE THAT CAN FIT IN ONE 8-BIT BYTE. 
BOOLEAN= (FALSE,TRUE); ANY SUCH SCALAR TYPE DECLARATION 
IMPLIES THAT CONSECUTIVE INTEGRAL VALUES, STARTING FROM ZERO, 
ARE ASSIGNED TO SUCCESSIVE ELEMENTS OF THE DECLARATION, 
AND THE TYPE IS DEFINED TO BE EQUIVALENT TO A SUBRANGE 
TYPE 0 .. LASTELEMENT; THUS THE DECLARATION FOR BOOLEAN 
I'.:::; THE '.:::;AME A:::; : 
cor-J:::;T 

FAL.SE::::!J_; 
TF::UE:::::L 

T',-'PE 
!:::OOLEHt-J:::,12t .. TPUE., 

EAL <THAT IS FLOATING POINT) OPERATIONS HAVE NOT 
:EEf.! I !·lF'LF.YIEt·HED f6 THE HHViA•JFi!?E FUF.: :::;ucH 
NSTRUCTIONS DOES NOT EXIST ON OUF.'. PDP-1i. 

INTEGER,CHAR,BOOLEAN,REAL ARE ALL RESERVED WORDS, AND MAY 
NOT BE REDEFINED. 

GENERAL SCALAR TYPE DECLARATIONS ARE ALLOWED, AND ARE INTERPRETED 
AS WITH BOOLEAN. THUS, COLOR=(RED,ORANGE,YELLOW); IS THE SAME AS 

F.:ED::::~~1.; 
OF.:H!'Ji::JE,:::J.; 

- ·---,.----·---



COLOR=(1 .. 1
T

1ELLOL-J.; 
NONE OF THE ELEMENTS OF A SCALAR TYPE DEFINITIONS MAY BE USED 
ELSEWHERE IN THEIR BLOCK EXCEPT AS DEFINED CONSTANT IDENTIFIERS. 

SUBRANGE TYPES ARE PERMITTED USING ANY TWO NON-ARRAY CONSTANTS. 
THUS THE FOLLOWING ARE PERMITTED: 
CONST 

T'T'PE 

L.0:::::(1_; 

HI=0 ···z···., 
MI NUSZ:::::-H l _; 
TENBASE8c:::::::.; 
GF.'.EEN=3; 

T:.l 0-=LO .. HI., 
T2=-MINUSZ .. HI; 

T:3:=M I NUSZ .. -5.; 
COLOR=(RED,ORANGE,YELLOW); 
T4=RED .. TENBASE8; 
COLOR2=RED .. GREEN; 

IF THE RANGE OF VALUES DEFINED BY A SIMPLE TYPE DECLARATION 
CAN BE STORED IN 8 BITS, THEN ALL VARIABLES OF THAT TYPE 
ARE STORED IN 1 BYTE. THIS IS ONLY FOR STORAGE PURPOSES, 
AND ALL CALCULATIONS ARE PERFORMED ON THEIR :.t6-BIT EQUIVALENTS. 
FOR THE PRESENT NO RANGE CHECKING IS DONE AT RUN-TIME. 
FOR EXAMPLE, A BOOLEAN VARIABLE MAY TAKE ON THE VALUE 2. 

NO STRUCTURED TYPE IS ALLOWED IN A TYPE DEFINITION. ALL VARIABLES 
OF STRUCTURED TYPES, MUST BE DECLARED EXPLICITLY IN THE VARIABLE 
DECLRF.'.AT JON. 

X=ARRHY[0. 1J OF INT; 

A:ARRAY[0. 1J OF INT; 
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i. VARIABLE DECLARATIONS 

VARIABLES MUST BE ONE OF THE FOLLOWING TYPES: 

A. SIMPLE TYPE, <WHICH MAY BE DEFINED EARLIER USING 

E• 
'· 

A TYPE IDENTIFIER) 
FILE OF CHAR. 3 OPTIONS ARE AVAILABLE WITH A 
FILE DEFINITION, AND ARE SPECIFIED IN SQUARE 
BRACKETS AS SHOWN: 
FILE[OPTION1,0PTION2,0PTION3J OF CHAR; 
THE FIRST OPTION SPECIFIES IN/OUT/EXT CORRESPONDING 
TO THE DOS OPENI,OPENO,OPENE OPTIONS. 
THE SECOND OPTION SPECIFIES ASCII/BINARY CORRESPONDING 
TO ASCII OR BINARY FILES. 
THE THIRD OPTION SPECIFIES A DEVICE NAME. 
ANY OR ALL OPTIONS MAY BE ABSENT, IN WHICH CASE 
THE DEFAULTS ARE FILECIN,ASCII,SYJ OF CHAR; WHERE 
SY 15 THE NAME OF THE SYSTEM DEVICE (LIKE DF0). 
THE ACTUAL NAME OF THE FILE MAY BE OBTAINED BY 
NAME=FIRST 6 CHARACTERS OF PROGRAM NAME. 
EXTENSION=FIRST 3 CHARACTERS C~ FILE NAME. 

C. RECORDS CHN HAVE ELEMENTS OF ONLY H SIMPLE TYPE, 
AND VARIANTS ARE NOT ALLOWED. FURTHERMORE, 
IDENTICAL FIELD NAMES IN TWO DIFFERENT RECORDS WHICH 
ARE DECLARED IN THE SAME BLOCK ARE NOT ALLOWED, 
UNLESS THE RECORDS ARE BE DECLARED IN THE SAME 

D. ~:;ET At-m PC! I NTEF: T'·r'PE::; AF.:E NUT l MPLEMENTED. 
E. Hf,:F.:Fi 1

T
1

'.::; OF Ar.;::E: I l F::HF.: IL 'r' MHN'r' DI MEN~? IONS AF.'.E ALLOl·~ED. 
HOWEVER, THE ARRAY TYPE CAN BE ONLY SCALAR, OR OF 
TYPE RECORD. SINCE AN ARRAY OF ARRAYS IS THE 
SAME AS A SINGLE ARRAY OF ONE HIGHER DIMENSION, THE 
FORMER HAS NOT BEEN IMPLEMENTED. lHUS 
·,,,'Hf,: 

X:ARRAY[0 .. 10] OF ARRAY[0 .. 10] OF CHAR; 
IS NOl PERMITT~D, WHILE l"HE EQUIVALENT REPRESENTATION 
USING MULTlPLE DIMENSIONS SHOWN BELOW IS ALLOWED: 
\.'HF'. 

X:ARRAY[0 .. l0,0 .. 1GJ OF CHAR; 
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PROCEDURE/FUNCTION DECLARATIONS 
WITHIN DECLARATIONS OF PARAMETERS FOR PROCEDURES OR FUNCTIONS, THE 
FOLLOWING RULES APPLY. 
A. VAR SPECIFIES A CALL-BY-REFERENCE. 
8. THE DEFAULT IS CALL-BY-VALUE FOR SIMPLE VARIABLES 

AND CALL-BY-REFERENCE FOR STRUCTURED VARIABLES. 
C. CALL-BY-VALUE FOR STRUCTURED VARIABLES HAS NOT BEEN 

IMPLEMENTED. 
D. PROCEDURE AND FUNCTION PARAMETERS HAVE NOT BEEN IMPLEMENTED. 
E. FOR ARRAY PARAMETERS, THE RANGE OF SUBSCRIPTS SPECIFIED 

BY 1·HE FORMAL PARAMETER SPECIFICATION IS IGNORED, AND THE RANGE 
OF SUBSCRIPTS FOR THE CORRESPONDING ACTUAL PARAMETERS ARE 
USED. THUS, THE FORMAL DECLARATION SPECIFIES ONLY THE 
NUMBER OF SUBSCRIPTS OF THE ARRAY, AND ITS TYPE. IT IS 
THEREBY POSSIBLE, FOR EXAMPLE, TO WRITE PROCEDURES WHOSE 
PARAMETERS ARE STRINGS (=ARRAY OF CHAR) OF UNKNOWN LENGTH. 

F. SIMIALRLY, THE OPTIONS SPECIFIED FOR AN ACTUAL FILE PARAMETER 
TAKE PRECEDENCE OVER THE OPTIONS SPECIFIED FOR THE CORRESPONDING 
FORMAL PARAMETER. 

G. BOTH DECLARATIONS OF A FORWARD PROCEDURE/FUNCTION MUST HAVE 
AN IDENTICAL PARAMETER LIST. 
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STATEMENTS 

-HE FOLLOWING OPERATIONS ARE NOT YET IMPLEMENTED. 

A. NEW< ) 
B. ~El OPERATIONS 
C. THE FLOATING POINT FUNCTIONS SUCH AS SIN( ) OR ROUND( ) 

"HE FOLLOWING ARE EXTENSIONS/MODIFICATIONS: 

A. TO DISTINGUISH BETWEEN JUMPS INSIDE A 
PROCEDURE AND EXITS TO OUTSIDE 
BLOCKS, A NEW STATEMENT ~EXIT <LABEL>/ IS 
INTRODUCED. 

B. CASE STATEMENTS CAN HAVE AN DEFAULT CLAUSE 
BY USING AN /ELSE~ WHERE A CASE LABEL SHOULD 
SYNTACTICALLY nrcuR. 

C. FOR READ AND WRITE USING DECLARED FILES, 
THE SYNTAX IS /READ <FILENAME> (LIST)~ 
AND ~WRITE <FILENAME> <LISl)~. 

D. WHILE WRITING A NUMBER TO A FILE OF CHAR, 
(A NUMBER MEANS AN EXPRESSION OF TYPE INTEGER, OR SUBRANGE 
THEREOF), A FIELD WIDTH MAY BE SPECIFIED BY 
PUTTING A ~:<EXPRESSION OF SIMPLE TYPE>~ AFTER 
lHE EXPRESSION TO BE PRINTED. THE VALUE OF THE 
FIELD WIDTH SPECIFIER CAN BE USED TO CONTROL 
lHE FOLLOWING: 

LEADING ZEROS, 
FIELD WIDTH SET ·ro MINIMUM POSSIBLE, 
BASE 2,8,l6 OR l0 
TREAT THE NUMBER AS UNSIGNED. 

THE VALUES NEEDED TO SELECT ONE OR MORE OF 
THE ABOVE OPTIONS IS AVAILABLE IN 
EARLIER DOCUM~NTATlON. 

F MULTIPLE ASSIGNMENTS ARE ALLOWED IN AN 
EXPRESSION, AND ARE EVALUATED FROM RIGHT TO LEFT. 

G. THE FOLLOWING FILE OPERATIONS ARE ALLOWED: 
RESET (IN DOS CLOSE, OPEN FOR INPUT) 
REWRITE (IN DOS DELETE, OPEN FOR OUTPUT) 
CLOSE (CLOSE GIVES UP BUFFER SPACE) 
EXTEND (IN DOS OPEN FOR EXTENSION) 
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PASCAL COMPILER HAS BEEN COMPLETED; i'.'iND l·JORK IS PROGRESSING ON 
ll\. COMPILER WRITTEN !N PASU\L ITSELF. THE NEW VERSION WILL INCLUDE 
TH£ ENTIRE DEFINED LANGUAGE P(t=;CAL, TOGETHER 1-JITH THE EXTENS!ON~:3 
ALREADY PRESENT IN THE BOOTSTRAP VE Ff:; I ON, 1')ND I~: BE I NG DES I GNED 
SO AS TO MAKE FUTURE EXTENSIONS EXTREMELY EASY. THE INTENTION IS, 
IN PART, TO ALLOH EXPERIMENTATION l·JITH L1'.:'\NG!JAGE CONSTRUCTS TO BE 
AS SIMPLE AS POSSIBLE. Pi j J9]1~ 
ANOTHER DESIGN CONSTRAINT IS THAT THE CODE-GENERATION ROUTINE~; I Uf.-'f . '1 
SHOULD BE i:'.ASILY CON--..ERTED TO GENERATE CODE FOR OTHER MACHINES, 

, SUCH AS THE LOCt<Ht::r<i SUE. 
THE BOOTSn-cr~r: COMPILER HAS BEEN FROZEN AT ITS PRESENT 

LEVEL, SO THAT W8/ :K CAN PROGRESS ON VERSION 2. 
THE DIFFERENC!:.S BETl.JEEN THE LANGUAGE ACCEPTED BY THE BOOTSTRAP 

1 
QB.) 

VERSION AND THE LAN.GIJAGE DEFINED !N THE PASCAL REPORT ARE AS FOLLOl.JS: ._ 

1) 

2) 

3) 

4) 
S) 
b) 

7) 
8) 

VARIABLES OF TYPE SET ARE NOT CURRENTLY PERMITTEn 
ONLY FILES OF TYPE CHAR MAY BE DECLARED. HOWEVER, A FILE 
MAY BE DECLARED AS A BINARY FILE, IN WHICH CASE IT MAY 
BE TREATED AS A FILE OF INTEGER. . r') ,., 
RECORDS MAY NOT INCLUDE ARRAYS :~S :3UBFIELDS, AND A /b1

~,--- \ 

DECLARED TYPE MAY NOT INCLUDE AN P1RRAY. i 1· .) 
PROC~DUHE/FUNCTION PARAMETERS ARE NOT YET IMPLEMENT D. • \' 
FUNCTIONS MAY RETURN ONLY SIMPLE VARIABLES. - f: .:)!~::~.:..:.:_ 
THE GOTO STATEMENT HAS BEEN SUB-DIVIDED INTO TWO FORM:::;. rf'; •. '. 
THE FIRST ALLOWS BRANCHES l-JITHIN THE CURRENT BLOCK, :~ND l ~----t---·· } 
IS INVOKED BY 

GOTO <LABEL)· i 
THE SECOND ALLOWS ONLY BRANCHES, OUT OF THE CURRENT BLOC~C 
TO A DECLARED LABEL, AND !S INVOKED BY 

EXIT <DECLARED-LABEL>; 
THIS MAKES PROGRAMS EASIER TO COMPREHEND, AND REMOVES SOME 
POSSIBLE AMBIGUITIES. 

I PO INTER TYP •=: .. • OT IMPLEMENTED. 
PACKED ARRAYS ARE NOT EXPLIC MPLEMENTED. HOWEVER, 
IF A VARIABLE·'$ VALUES FALL IN A SUB-RANGE OF -128 .. 127, 
THE VARIABLE l.JILL BE STORED IN A BYTE, 80 SOME P1'.:'iCKING IS 
DONE IMPLICITLY. 

9) ARRAY AND RECORD PARAMETERS MAY NOT BE CALLED BY VALUE. 
10) PROCEDURE AND FUNCTION PARAMETERS ARE NOT YET IMPLEMENTED, 

BUT IT IS EXPECTED THAT THEY WILL COME UP PRIOR TO VERSION 
2 OF THE COMPILER. 

11) 

12) 
THE TYPE 'REAL' IS EQUIVALENT TO INTEGER. 
ANY PROCEDURE MAY BE DECLARED 'FORWARD'. THIS ALLOWS 
MUTUAL RECURSION OF PROCEDURES. THE PARAMETERS OF THE 
PROCED~~E MUST BE DECLARED AT THE FIRST DECLARATION OF 
THE PROCEDURE. IF A PROCEDURE IS DECLARED FORWARD AND NOT 
SUPPLIED, A RUNTIME ERROR IS CAUSED ON THE FIRST ATTEMPT 
TO EXECUTE IT. 

13) A PROCEDURE MAY BE DECLARED EXTERNAL. 
THIS IMPLIES THAT THE BODY OF THE PROCEDURE IS RESIDENT 
O~.DISK, ANO SHOULD BE LOADED. THIS PERMITS COMPILATION 
OF PROGRAMS WHICH ARE TOO LARGE TO BE COMPILED AS A WHOLE. 
IT ALSO PERMITS A PROGRAM TO OVERLAY ITSELF IN A NATURAL 
MANNER. CURRENTLY, AN EXTERNAL PROCEDURE CAN ONLY 
COMMUNICATE WITH ITS CALLER THROUGH THE PARAMETERS ON 
THE PROGRAM STATEMENT. 
THE PROCEDURE QWERTYUIOP, DECLARED EXTERNAL, WILL BE 
SEARCHED FOR UNTIL THE TITLE OF QWERTY. COD, UNDER 
FIR~TLY THE CUBRENT USER, AND SECONDLY £1, !]. THIS ALLOWS 
PUBLIC PROG~e~~LIBRARIES TO BE SET UP. 
E, G. ·~ ·• ..,.t:; Ar, ,~,.."•If' 

PRQGHAM MAIN; 

i . 



14-) 

15) 

16) 

l.7) 

1: 1 !'JTE(3ER . 
. PROCEDURE 0WERJYUIOP(ASD: !NTEGER,VAR FGH. INTEGER>~ 

EXTEF:NhL.; 
BEGJN 

END. 

CHoJEPT'iU ! OF ( l!, I ) i 
l·JR!TE (I.· FOL): 

IS A POSSIBLE MAIN PROGRAM. IF THE PROGRAM 

PROGRAM Z(I: INT;VAR J: INT); 
BEGIN 

END. 

IS SUPPLIED ON DISK UNDER THE TITLE QWERTYUIOP. COD, 
THE OUTPUT WILL BE 

1 '1· 
NOTICE THAT THE PARAMETERS DECLARED SHOULD 
CORRESPOND, IN NUMBER,ORDER, AND TYPE, BUT 
THE NAMES PROVIDED NEED NOT AGREE. 
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THE CASE STATEMENT HAS BEEN EXTENDED TO ALLOW 
'ELSE/ AS A CASE SELECTOR. THE STATEMENT AFTER THE 
'ELSE' IS EXECUTED IF THE CASE VARIABLE TAKES ON NONE 
OF THE VALUES OF THE OTHER CASE SELECTORS. 
THE STATEMENT WRITE<X:0), WHERE X IS AN INTEGER, CAUSES 
XTO BE PRINTED WITH NO LEADING SPACES. THUS 

l.JRI TE< 2: 0, 4-: 0) .: 
CAUSES OUTPUT 
24 
FURTHER EXTENSIONS, TO PERMIT OCTAL AND HEXADECIMAL FORMATS 
ARE BE I NG CONS! DERED. 
THE WRITE AND REnD STATEMENTS HAVE BEEN EXTENDED TO ALLOW 
THEM TO APPLY TO AN ARBITRARY FILE. THE SYNTAX IS 

WRITE MYFILE<A,B,C); 
THE FILE DECLARATION STATEMENT HAS BEEN EXTENDED. THE CURRENT 
::;;YNT(\X I::.:; 
ZXC: FILE [<DIRECTION>,<F!LETYPE>,<DEVICE>J OF CHAR; 
THE EXTERNAL NAME OF THIS FILE WILL BE <PROGRAMNAME>. ZXC. 
THE PARAMETERS TAKE ON THE VALUES 
<DIRECTION> CAN TAKE ON VALUES 

IN - THE FILE CAN ONLY BE USED FOR INPUT. 
OUT THE FILE CAN ONLY BE USED FOR OUTPUT. 
EXT - THE FILE WILL BE OPENED EXTEND, IF IT EXISTS. 

AND OUTPUT, IF IT DOES NOT ALREADY EXIST. 

<FILETYPE~ CAN TAKE VALUES 
nSC!I - THE FILE IS A DOS ASCII FILE. ANY INTEGERS 

TRANSFERED TO/FROM IT WILL BE CONVERTED / 
TO/FROM ASC!I. THE DEFAULT FILES INPUT/OUTPUJ 
nRE n~~TJ ~11 r·~ I 

BI NARY- ~HE ~ .. ~-l~E . I;:=; ·;;; :~;0'.::: BI Nt~PY FI LE. IT Ef;SENT l 1'\LL ~ 
CONSISTS OF A BIT STREAM. READING/WRITING 
CHARS TRANSFERS A BYTE FROM/TO THE STREAM, 
WHILE READING/WRITING INTEGERS TRANSFERS 
TWJ BYTE'.::. 

<DEVICE>: THIS FIELD CAN TAKE ON THE NAME OF ANY AVAILABLE DOS 
DEVICE. IF A NON-EXI:::;TENT DE\IICE I::; :3F'ECIFIED, A 
FATAL ERROP lHLL BE CA!.J:::;ED, ()ND THE PROGRf"1M TEF'.MINATED: 

18) THE STANDARD FUNCTIONS EXTEND(FILE) AND CLOSE(FILEl HAVE 
BEEN ADDED. 

19) THE ASSIGNMENT OPERATOR MAY BE USED INSIDE AN EXPRESSION. 
THU'.:::, 1'.:li[ I°""I+1 J..;-,J•+~.:..J.; Ii::; LEGAL. 

20) A STRING IS TREATED AS 0 CONSTANT ARRAY, AND MAY BE PASSED 
i!'{:: r, Pf':RnME TER 



,, 
r· •. 22) 

23) 

ft: ARRAY £.0 .. LOJ fJF CHhR; 
A+/THIS IS A STRING/; 
IS A VALID STATEf"IENT. 
THE READfl.JRITE ST{\TEME!'JTS HHVE BEEN EXTENDED TO i'.'-:U_•:!H 
SPEC: IF I Ch TI ON OF ~\N ,~RH(\ 'f (':PGUMENT. 
E.G. VAR A: 1'.:\RRAY[O .. 7·~1 J OF CHr-,R; B: f~RR1'W[O .. 10] OF INT; 

READ ( tr, B) ; 
WILL READ 80 CHARACTERS FROM THE INPUT FILE INTO 
A, AND WILL READ THE NEXT 11 INTEGERS ON THE INPUT 
FI LE INTO B. IF P: CHARACTER ARF:~·w IS READ FROM AN ASC I I 
FILE, THE READ IS TERMINATED BY AN EOL, OR BY THE 
END OF THE ARRAY, WHICHEVER OCCURS FIRST. WRITING 
A CHARACTER ARRAY ONTO AN ASCII FILE IS TERMINATED 
BY AN EOL, FF, VT OR ANY NEGATIVE CHARACTER. 

IT IS POSSIBLE TO READ/WRITE TO/FROM AN ARRAY INSlEAD OF A 
FILE. AN ARRAY IS ASSUMED TO BE AN ASCII FILE. 

THERE ARE SEVERAL ROUTINES IN THE RUNTIME PACKAGE FOR WHICH 
SUITABLE LANGUAGE CONSTRUCTS ARE NOT YET AVAILABLE. THESE INCLUDE 
A> CORE ALLOCATION/DEALLOCATION PROCEDURES, IN READINESS FOR 

THE IMPLEMENTATION OF POINTERS. 
B) A LOADER, CURR~NTLY USED BY EXTERNAL PROCEDURES, AND BY 

OVERLAYS !N THE RUNTIME SYSTEM ITSELF. THERE WILL EVENTUALLY 
BE SOME TYPE OF CONSTRUCT TO PERMIT RUN-TIME CORRESPONDENCE 
BETWEEN A PROCEDURE AND A FILE. 

C) A PROGRAM MAY START UP A PROCEDURE AS AN INDEPENDENT JOB, 
OR hS A DEPENDENT, ASYNCHRONOU==; PROCE:::;s. TH I :3 I:::; ONE FORM 
OF ALLOWING.MULTI-TASKING. 

. . 
IN ADDITION TO THE WORK ON PASCAL, DEC'S MACRO ASSEMBLER 
HAS BEEN MODIFIED SO THhT THE PERMANENT SYMBOL TABLE Mf\Y 
INCLUDE REGI==;TERS, CONST:"tNTS, AND PRE-DIGESTED M{\CRO~;. 
A PASCAL PROGRAM HAS BEEN WRITTEN TO TAKE A MACRO 
LIBRARY AS INPUT, AND PRODUCE AN OBJECT MODULE SUITABLE 
FOR LINKING TO MACRO. OBJ AS OUTPUT. 

I 
, ' I :i 

>--.-• ....,..,:.. •• l:.r-~,,... ... ~,.. __ .,.. ....... fl' 
.. ,~, .. , .... ,.,. ........ ..-., 

I 

,, ' .. ;, l ( J~. 
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SUBJ : C CH1 ME N 'f S ON H1 E M I LL G JV I R Cl \J M E NT , W H ERE: D t1 \.J E GO '.,! 0 :.I ? 

To: Distribution 

The oar ts of the ml 11 that have been worked on al'e real IY 
bealnnln~ to sha6e uo and show some 00tent1al. I truly hooe 
the oner~y we have e~oended trYlng to ~ake lt work ls worthwhile, 
1 thlnk at thls oolnt lt Ts worth thinking about how the 
scheme, systern, work, etc, Is gofnil to be evaluated, 
The ~nlY comofal"t <a slde from orange Poles) has been from a 
~anager who has not been Involved and worries ab~ut the ex~enses, 
Therefore, the way to so~elch this ls to get a notlon of tMe 
true excenses, and snow what has been traded off,,,l,e, so~e 
sort of oost•benefTt analysis, The tradeotfs a00ear to 
me: 

0 , !i e trade of ¥ genera I f I x ... u o on: a to reduce me a. !"I t I me to 
~ave (to 4 hours according to ~arold). 

1. Clectrical and teleohone Installation tlme versus lo1t1er 
cost of redolna the area next tl~e around, 

2, r~on .. oermanent walls at lower c,sts, trades off 
soeclal I zed wal Is, and hence, the cost of moving and 
exPandlng <T ,e, outtlng more peoole In a alven area·-whlch 
wl l I be lnevTtable as we expand), 

3, General trade off Tncreased expenses for palnts as a way of 
creating a more oteasant env1r,n~ent l" which we hope 
oeocle wi I I oerform better, 

In some cases we do better both In costs and ln 0erformanoe, 
Ctn some sense, Maybe the right way to handle the notlon of 
r:iovinc:i ls to 0erhaos cut al I the wal Is In the of flee SUPPi las 
oatal6g, aRd let peoole order these suPPlles '" the way way 
theY order statlonery and desks, tableJ~~clearlY 
the ear Iv bookcase/Partition should be in this category, 
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I thlnk a lot cf costs can be made lower b~ dolna a better Job 
of rofabdcatlon In the factory, e,g, In ~he eleot,lcal case, 
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If Your factory makes uc the electrlcal out.lets on 0lgtalls, 
than the first operatlon fs slmPIY d,l I I Ing the holes ln ihe 
fi'oors aMd 0uttlng the ol~talls through, The elactrlclan goes 
down below and runs the conduit among the boxes locating the 
boxes near the 0igta·1 Is, There Ii or,ly one oceratlon on a 
fi'oor, hence, no runnlna back and forth between the floo,s, 
Also, it fs probably worth getting tne box out of the floor 
whlch wl I I 0lck up dlrt, The partltlo"s, bookcase/desk houslnas 
and other things are al I f~cto,y b~I It and should be stocked, 

It seems to me there are several t,l~gs that we want to get 
formal lzed (r ftuallzed) In regard to tne business of I lvTng ln 
the r,1 l I I : 

1. Llghtlng-·d didn't reallze how bad the tube tHQblem was 
1; n t l I I s a w t h e t h I n o a, t n i g h t , I o o k e d a t 1 t a b I t , a n d t h e n 
saw the contrast as we walked among the areas, I am real IY 
!coking forward to Chris Rlo~a,'s entry ln the "cover the 
I lghts sweecstakes," <He went over to PK3, and as a critical 
vounq architect, was cil$asantlv sur0rtsed with the overal I 
olace~~very lmoressed with tne cost, and only unhappy with 
the lights. Probably because that's hls soeolalty,) 
l ho6e that he wl I I come uo ~Ith somet~[ng more practical 
than the other 3 exoerlments, 

The other nroblem with the I lgitlng, that bugs me a bit 
ecological Iv, is triat it see'!1S awf1,,1IIY excenslve to have 
al I those I lghts on al I the tlT1e, especlal ly wfth 
ceoole not ln the of flees, and for those of flees that I Ike 
local llqhtTngs, 

he really could run a caMPalQn In DIGITAL THIS WEEK on 
turnlng out llYhts, Also, we ~ould offer to 0ut a pul I 
chain on the lfghts that peocle say they wl I I turn off, 
At 150 watts/flxture and 4 ceits per KWHR, 
It c6sts $,0J6 to run each I Jgit/hpur, 
This amounts to about $15/yearll lghtl F"or the ml 11 lt 
costs about '142/hour, But more locally, lf a swltoh can 
be cut in a fixture tor say $4,00, then the payoff Is about 
700 hours, or Tf one saves 3 hrs/day, then lt ls about a year, 
The lifetlme for bulbs ls unaffected, and the only Issue Is 
whett,er the switches last long, As e.n ex0erlment, It 
would 0robably be worthwhile 1, trying the swltches ln one 
ct the new areas and ~ut the w~ole thl"g on a reco,dlna 
watt/hour meter to see If In fact wed~ save anything over 
a oerlod of several Months, (This should be purely exDerl~ 
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ne"tal, as lt may not work,) 

Llghtfng should also ref leot tie "lmoortance of the corrTd~r",,, 
colnQ down to more than every fourlh light In the lowest 
orders, In the cage stockrooms of bulldlng 3.,.;, there Is 
too much llghtTna ... -a switch wOJIO dO wonders--remembel' 
$15/year/l lghtl 

2, Air condltlo,-,fng, The removal of wal Is certalnlY gets at 
the air clrculatlon oroblem, ~hen we reoalr or 
reolace wlndows, we oermlt tt,en to be ocened, then we 
have a real IY big $ saving cha"lce through lowel" cost 
air conditiordn9. In the case of bu! ldfl"lg 12,. It might be 
worth trylng the idea mY wife suggested, whloh was to Dut some 
barn .. tYPe venti I lators, or eve., an exhaust fa.n, In the top 
s6 that durlng the marginal days 
we Just use fans, ,.a few da~s of non,..alr condltlonfng cays 
for installatfon costs, There are clearly many days 
where we could run wlthout air conditioning lf we could 
ooen the windows, 

3. On tne windows. Let's trY 6 or so mare exPerlrnents, I 
emotfo,,al ly don't Ilka ~ettlng rid of the onas we can see 
out, ma!nlY because theY are hlgn enough that you can't 
see street actlvlty. But l can't bel !eve you get the openness 
effect of windows with the hJgi!Y opaque ones. If/when we 
have to, we should try to staY wftn openers, as It relates 
to the air condltlonlng,.,whlci I want to try to have less 
of to save moneY, I also don't ~ant to cover uP windows 
wlth masonlte, The 2 areas ln ,~2 with/without are Tn 
stark, deoresslna contrast, 

4, Floors, You're rlaht, this ls a problem, T~e Issue to me 
ls what ls the tensll, shear, and dent strenaths of the 
varlous materlals? It Is on t~ese grounds that the various 
wood oroducts; masonfte, marl~e plywood, etc, compete wl~h 
one another, I don't know the numbers, In general, If the 
floors are aood enouah, we ProoablY ouaht to stay with what 
we nave, and dol"g anything on other than an exPerlmental 
hasls wi I I orove cost I~ because we don't know "ow what to do. 
Thus, if a floor can be used at a.11 .. -don't do anything wltl'I 
lt u"tl I we know somethlnY tnat's better, E~perlment ~nlr 
with real IY bad ones, 

Antlaue housos often scrub dow~ the floors and then aPDIY 
I inseed ol 1--beautlful color, ,ot sticky, no nal I resettlni:a, 
The best solutlon is crobably to dQ nothlng, becau~e th• 
~ost awful looklna floors are thost whTch we ro0alrad, 
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and the reoalr fal led (edl, ti le, 1 lnoleurn, oanels 
calnted grey, eto,>. 

5. Large lstes. What can we put there? Plcnlo tables? 
xerox machines In tlttle cubbY hQles••how about fl les with 
rear ends out? Oead storage? ls It too late Tn 5e2 
to use the soace somehow? Safet~ fs a oroblem no doubt, 

6. Wall coverlng, Let's avoid ooverl"g uci brlck, Thls 
ha~cened Tn an area or two already, and I'd llke to avoid 
doing It because we oaY $ to get what J bel lave Is a worse 
solution. 

7. Uolse, This ls a relatlvaly bad, but dlfflcult to deal 
with problem, l belleve there are several tht"gs we want 
to do, Get the sound baffles for the varlous tycewrlters 
and teletypes lnto the standard DEC offlce catalog, so that 
it ls Painless to get them In the tyoewrlters. ,esoeclally 
those bloody teletypes, 

I belleve It w6uld be worth getting BBN back to see what Is 
needed to help in some of the ~eadenlno. It wll I also 
lnclude backar6und white noise, ~uslc, etc, We should 
re~read their ~eoommendatlons to see If there Ts l"sTght 
we have mlssed, 

rrobably the blgoest noise redJctlon should come through 
the el lminatlon or oroPer sche~u1lng of various ca~ts, and 
the rubber tiring of the carts, 5-.2 Is bad due to ~-3. We 
should walk around wlth a soun~ level meterJ take some 
readlngs; and sec Just how far we are from a reasonable 
level J and where we would I Ike to get to set some goals, 
and then try an area, The 3.5 conference room gets 
lots of noise from the Qo~pute~ room next door contalnfng 
our noisy maohTnes, M~ybe Just acoustfo t1 te ln tne 
eomouter room• olugg(ng holes would solve the oroblem, 
Also, what do the canals that :hrfs Rfpman talked of look 
Ii ke? 

B. Palntl"g. Here we seam to have oo~e t~e furthtst, ?t 
ls really a contrast to walk l~to an al I grey area from the 
ones which have been 0alnted 1 Thls has certalnlY 
rubbed off too, as evidenced bv the reeent oalntlng ln ,he 
software areas which hadn't occurred ij"tl I thls deoor•tlon 
was doMe, We r11ay get to the p,Jnt of havlng to real IY 
c6ntrol exoenses In redoing. ~o~ever, I stl I I belleve In 
the notion that lf you think aoout the deslgn orobfem, It 
doesn't cost much more to do It right, and then you save 
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by not havlno to redo the Job, Also, the key Ts to stock 
a few baslc oalnt colors to av~ld the tlme and hassle of 
s6me6ne plcklng 6ut oalnt for thelr offloes, Standardlze 
NOW••a"d get my oermlsslon to deviate, Thls wTI I avoid the 
stuff that hap~ened ln Jim Bel l's ~rea wlth caste ls, There 
ls also a Preble"" of control f;,r super gra0hlcs.... . 
~at and one of the designers s~oulq control thls for now, 

10, TME JOHNS, These are almost al I Quite bad, Can theY be 
soruced u6 uslng Paint without dolng anything drastic fn 
terms of money? How much would It cost? 

11, CIRCULATION PLA~, Can an ana1ysls be made of the corrldo~ 
system, and the noise coupling a'T!onQ floors, we screwed 
up ln not outtln~ 6roductlon o~ th~ lower floors of 5, 
What Is the wldth needed for a corridor for lnternal 
trucks? and the turnlng radius for corners? What Ts the 
widt~ for hea.vY duty corridors tnrQugh whlch furniture can 
ea.sl IY be moved? What Is the ntnli,um wldth for Internal 
access corridors ln a group's own terrltorY? 

on maJor corrldors which must oe wide •nd cannot ba 

02-05•75 
GORDON BELL. 

cluttered there ls some need f,r creating lnterestfnq rel lef, 
Suoer-grachlcs In 6alnt on Ion~ walls ls one solutlon. 
Another solution Is to utl I lze from each ~Houp a large 
board that ra0resents their or~duct or "lnterest", Thls 
could be hung as a large dlsolay oanel from the celllnt.1 
a I a a '' h a n g l n g , " T h l s " h a n g I n ~ '' w o u I d l d e n t I f y t h e t e r r T t o r Y 
bY whfch a cerson was passlna, These "hangf~gs" could eliher 
be ones that mlght flrst be used 1n a central dls0lay area~-
a lobby or museum--and then ao to the "group," or they could 
be develooed by the grouo, Produced accordlnu to a standard 
format and then be used as needed for special dlsPlaYS, shows, 
meetlngs, the front lobby etc, etc, I have the orlglanl 
artwork of some 11 carts that Is useful thls way, 

Where do we go from here? 

1, I'd I ike to get a notion of where we are relatlve to the 
varlous new moves, I've lost track of who's g~lng where, 
and waMt to cet the ucdate, oartlc~larly ln terms of whether 
I've given soace to oroductlon t~at wl I I be hard to a,t back, 
I don't want the coroorate stockroom (unless Jahn Trebandls 
tel Is me otherwise) to be 'In t"\e ml 11, (My 13uess Ts that 
lt's a dead storage for somebody oPeratlng u"der an allas,> 
Let's track them down i:ind Probably refuse them,, .they are 
not engineerlng! 



SUBJ: MILL E'lVlRONMENT DATES 
fROMi 

2, The I Jbrary, With the aetlvltv level they hav~ now, this 
should be a nice soaee, because we expect peoDle to go 
ln u,ere and real IY work, Also, If we can aak out some 
more si:,aee for them, then a real l:v QUl~t olace would be 
nlca when we have cieople who w~nt to got away from thefr 
areas and wrlta or6arams, or WQrk, 

3, S~me dlso·lays ,or the lobb:V, I w~uld Ilka t~ ~arm uci the 
museum In the m I I I us l ,i9 the J ~nw l haveand er obab I :V 
dlsclaYlng some of the new Produets there, too,lf we can 
can get the crototyoes, I a~ borrowing an 8 to make muslc 
at the New Engla"d C6nservatorv, and It could be used ln 
the tobby for a Month or so, Also, we mlaht DUt a 1~ 
termlnal there for a demo to Play games, croaram o", etc, 

4, Cafeteria, .• Ts It worth doing anyt~lng? Now that we have a 
reasbnable con1erence room In 3P4, we may not have the blg 
need for a large conference room it has served as! The 
cafeteria. Is awfully dreary, a,d a bit of oalnt and large 
oraohlcs there would real IY tie IP It, Hds would also hit 
a good cross sectlon of emoloyees who ,re not at I enJQylng 
rennovated areas~~show we are jolng something, 

5, Central stores, slnce you are the storekeeDar, one can 
direct what haooens by what's ln stock, The thlngs that 
would get stocked Include the ~ew and earl ler ~ooden 
oartltlons. Hence, moving Is so~ethlng that can be almost 
ordered from of flee SijDPI les, It ~ould lnclude both 
the 61d and new oartltlons, al I the accessorles for the 
cartltlons, sound deadeners for the t:v~ewrlters, oDen 
offiee tyce blackboards and vlsual/sou"d baffles, If we 
come up wTth any other sound b•ff les, then th)s could be 
lncluded too•-cosslblY white n~tse sources also, and 
definitely the fixed oalntl 

6. rlnlshtng our modular furniture, lt looks like Plant 
Englneerlng has crovlded ~ost ~f the accessories needed 
to comolete the system, Let's tune them UP, and Dut In 
the catalog,,,l ,e, bookoases, tack~oards, blackboards, 
hanging plant iacks, the older bookcase/desk backboard, 
elamci~on lam6s, acoustlc~vlsual barriers, eto, The sa~, 
aoes for the suoe,vlsor areas <e.g, lldded offTces, 
conference rooms), I'd I Ike tie schemes to be documented 
and curchasable by new movees, A set of before, after, 
after move Tn olctures woYld halo ~ovees ord,rlng from the 
catalog, 

1090 
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GOROON RELL 

7, Pub I lcityfi'-a smal I exhlbltlon of before/after ln th• ml 11 lobbies 
might be heloful, and get DEC lnte,est,d ln a better Place 



SUBJ: MILL ENVIRONMENT 

to work, 

DATE; 
FROM: 

8, Publlcatlon. Pat ml~ht talk with a maaazlne ra proble~s, 

l 1081. 
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GORDON BEL~ 

and where we are, Are any of tne doslgns worth descrlblng 
outslde? 

GB;mJk 

olstrlbutlon 
--~----------
Harold Trenoutl"I 
Ed finn 
Pat ~cCorrnlck 
Mary Jane Keeney 

cc; Mark Abbett 
Ken Olseri 



· Ted Kehl 
Department of Physiology 
University of Washington 
Seattle, Washington 

Dear Professor Kehl: 

Februa~y 5, 1975 

Enclosed are manuals on the PDP-16/RTH system that Allen suggested 
I send to you. 

The K(PCS) was used in the 16/M sub-minicomputer we built with the 
modules. Please let me know if you have trouble obtaining these 
parts. Our Components group (Logic Products) sells them and has 
more information. You might.write or call Dwight Baker (DEC, 
Marlboro, Mass.) if you need more information. 

S • 1 A ,__,;__j_ tncere Y,, /Y-o ,,,,,)u~' 

Gordon Be 11 
Vice President 
Office of Development 

GB:mjk 

cc: Allen Newell, CHU 

DIGITAL EOUiPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 n"JX: .710'347-0212 TELEX: 94-8457 
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0 I G I T A L INTEROFFICE MEMORA~DUM 

PAGE 1 
SUBJ: P, LANGUAGES DATE: 

FROM: 
EX: 
MS: 

04-14 ... 75 
GORDON BELL 

2236 
HL12·1 

0 * * * * * ,a. * * * * * 0 ,a. ,a. 0 0 0 ,a. 0 * 
TO: FILE 

* ,a. * 0 -:~ * * * * * * ,a. ,a. * ,a. 
* * * * 0 0 

SUBJ: P, I anguages 
LA'~GUAGES, THEIR STATE and lNVESTMENT 

To: Dist, 

In order to qet a better handle on our software Investment, I 
feel h'e need to really assess the software we have on the 11, 
cornoarinq it with tho 10, and other competitors, The 10 group 
did the attached; we need so~athlng as to size, Investment, 
caoabil-lties, etc. Each :narket, can then Place a value on the 
so f t\va re. 

0 

0 

How can you come at this vis a vis our comoatlbl I ltY constraints? 

cs:rn_ik 

Attachments 

0·1 str i but I on 

Al Brown 
Bruce Delagi 
Larry Wade 

cc; VAXC, John Leng 

a, 

0 

* 
,a. 

* 

* 



THE MYTH OF IBM APPLICATIONS SOFTWARE 

not maintained 
third parties. 

While there 
eries, most of it is 

s Universities and other 

The att~ched list describes 3/'ftware used at MIT's Information 
Processing Center. Note ho'!,j,little is IBM supported. Also, 
note that the IBM list inc).'.udes two COBOL compilers, three 
FORTRAN compilers and thr~e PL/1 compilers, but the STUDENT 
compilers: Assembler G//PL/C and WATFIV are all University 
products with NO I/upport. 

(I· 
1. 

1'!>, 
\ J 

I 

.. (AsbJ 1uy Gra:to0't1) 

1 f~ ~l.(.... 12,h~ I oJ., ~ 
w J cc:rTAic:L>vv, 
"~-.,.._ ~ftct. ) I•• J.. J "-~ s'rmJ- I o-J.. 
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~ ~I~~ 

C 
0 
M 
p 
E 
T 
I 
T 
I 
V 
E 

//) ----' w~r . ,A"-~ ,T 

-11-

~- 77v /0 ~ 
¥Udo~ 

de . ~ 

~(Gr~. 
~~ c....~ l'M ~~J,·~ 



SOFTWARE 

MPSX 

ORTEP 

PL/C 

PL/1-F 

PL/1 Checkout 

PL/1 Optimizer 

P-STAT 

SIMSCRIPT 

SLIP 

SNOBOL 4 

SPITBOL 

SPSS 

WATFIV 

PRINCIPAL 
MAINTAINER 

IBM 

None 

Cornell u. 

IBM 

IBM 

IBM 

Princeton u. 

CAC, Inc 

None 

Bell Labs 

Illinois Inst. 
of Technology 

u. of Chicago 

u. of Waterloo 

-13-

DEC-10 
EQUIVALENT 

L.P. 

ORTEP 

None 

None 

None 

None 

? 

SIMULA 

LISP 

SITBOL 

SITBOL 

SPSS 

SITGO 1 7 . ' 

1325 

MAINTAINER 

Wooton Jeffries 

None 

None 

None 

None 

None 

? 

FOA 

Stanford u. 

C 
0 
M 
p 
E 
T 
I 
T 
I 
V 
E 

Stevens Institute 

Stevens Institute 

u. of Pittsburgh 

Stevens Institute 
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The xerox 560 and CP•V 
t.an;uage1 ;, 

aY•t,m1 available on the OEC1Ystem•101 SITBOL the steven1' 
tnat1tute interpreter and FASBOL a compiler available 
ihrouoh otcus. SITBOL on the 1040 runs about 2,; times 
ta1ter than Xerox SNOBOL on the SIGMA•9, 

Tl!XT 

TEXT 11. feature by feature COPY of IBM's ATS, It lhOUld 
bt a plu1 for xerox it the euatomer 11 commited to ATS but 
~!Cl_tdltora ,uch •• TECO, sos and VTED combined With RUNOFF 
provide a much more interactive tYttem, Also OEC has 
TYP!SET•10 and itl friend ITPS Which are much more powerful 
than TEXT, TEXT remember 11 oriented to IBM 2741 type 
term1nat1,,n0f111 

APP11cat1on1 Software Cheekl11t 

•••••• .......... ............ 
A• available, D = DEC supPorted, X s Xerox supported u • 
under development 

ltem 

ALGOL•60 
AIJGOL•68 

7 APL 

....... 

lt">'l"S BASIC .,. 
8At, (360/20, 30) 
ICPli 
CQ80L•68 
COGO 
DYNAMO 
FORTRAN 
fa1t P"ORTRAN 
GPSS 
JOSS(AID) 
JOVIAi., 
Lt 
tilSP 
MlTHLAB 
N!:LllC: 
OMNJTAB 

7 fASCAli 
POP•2 
IIMULA•67 
SL•1 
INOB01' 
aNOBOii ComP1ltr 
SPISS 
1401 s1mu1ator 
O~\:io-f. 
S /:\IL. 

····-···· 

0 
u 
D 
0 
A 
A 
D 
D 
A 
0 
A 
'/.. 
A 
A 
A 
A 
A 
A 
A 
A PL/1 
A 
A 
CSSLCA) 
A 
A 
A 
A 
0 

······-···-· 
xerox 560 

A 

X 
X 

X 

X 
X 
GPDS 

A 

X 
A 

X 

Page 51 



10, 

CC: 

SUBJ, 

1328 
INTEROFFICE MEMORANDUiv1 

Lloyd Tucker 

Dick Clayton 

-. - -~ . ' ... ·' 
I. ·~. 

... 

Signatory Authorization 

LOC/MAIL STOP 
· .],K3-2 _ DATE, April 9, 1975 

FROM, · Gordon Bell 
ML5/E71 DEPT, 00D 

DIGITAL Eou,~xr. 2236 
Re:cs::,vM&M~IL STOP, ML12/Al6 

APR 111975 
ACCOUNTS p 

AYABL£ 
Please enter signatory authorization as follows: 

Cost Center 

Location Code 

Manager 

.Badge # 

Advances 

Business Expenses 

Purchase Requisition 
(Expense) 

Purchase Requisition 
(Capital) 

385 

MY 

R. Clayton 

1590 

$500 

$3,000 

$20,000 

$20., 000 

394 

MY 

R. Clayton 

l590 

$500 

$3,000 

$20,000 

$20,000 

The above 2 cost centers are in addition those he is already 
authorized for. 

/ale 

• 



Mr. William A. Wulf 
Carnegie-Mellon University 
Department of Computer Science 
Schenley Park 
Pittsburgh, Pennsylvania 

Dear Bi 11 : 

Apr i 1 1 6, 1 9 7 5 

Thanks a lot for the book. For now I've just thumbed through it. 
1'11 be looking at it more carefully soon, as we are warming up for 
arguments for larger scale adoption of BLISS -- Larry Portner is 
pushing the fight this time, plus we have quite a lot of work (examples) 
in BLISS. 

The type font looks good too. Hydra seems to be progressing 
nicely too; Sam's POE data points are significant. Is the coding 
versus time still linear? 

Thanks, 

Gor Be 11 
Vic President, Engineering 

1329 

Pro ssor, Computer Science 
Carnegie-Mellon University (on leave) 

GB/mrg 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457 
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~'\ 1 Carnegie-Mellon University 

t1 J1 
:C:t i 
~ ~' 

Department of Computer Science 
Schenley Park 
Pittsburgh, Pennsylvania 15213 

[ 412] 621 -2600 

[412] 683-7000 

April 7, 1975 

iJ~ ·.f('. 

11 
Mr. C. Gordon Bell 0 ! 
Digital Equipment Corporatio~ I 
146 Main St. 

~aynard, Mass. 01754 

4.~Dear Gordon, \; l 
~ Enclosed is a copy of a mo -.....:::: \.tpn the Bliss/11 compiler . 1 nograph which we just published 

~offee table book but wei~~ em~ntation. It's not exactly a 
~ ' oug t you might enjoy a copy. 

Sincerely, 

William A. Wulf 
WAW/dmj 
enc. 



G. A. Michael 
College of Engineering 
University of California, Davis 
P.O. Box 808 
Livermore, California 

Dear George: 

1331 

Apr i 1 l 6, 1 9 7 5 

Many thanks for the hospitality at LLL. I really enjoyed the interaction 
with the laboratory and the seminar. 

The wine tasting was great, especially topped off with Heidi's dinner. 

If possible, 11 d 1 ike to get a copy of the video tape if it is any good. 
If you send one, I 1 11 send a blank back or money, As a professor, I'd 
enjoy seeing Cray's tape too. I look forward to a return sometime. 

I enjoyed the LLL graphs, but noticeably missing is a measure of MIPS, 
file storage, Kilo-core-seconds, printer output, teletypes, etc. which 
measures productivity, etc. If Sid has those, I'd be interested in 
having them. 

GB/mrg 

Sincerely, 

President, Engineering 
'fessor, Computer Science 
negie-Mellon University (on leave) 

.. 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457 
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G. A. Michael 
College of Engineering 
University of California, Davis 
P.O. Box 808 
Livermore, California 

Dear George: 

11 11 be able to spend.all day at the Laboratory. I plan to arrive 
at 9:30 AM, as per plan I . 

Sincere~ly, .: (3~,J 
. .. vy''\._ -

~ /2 r ,, 
Gordon Bell .~;'V-"-. 
Vice President, Engineering 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

GB:mj k 

-..:r: .. 

~ ~e 
ty\°"'1~ +v J-" ko~rf~ 1o.f-Lt.L. 

1Pcrr9 ~ ,.;.,.t:.. ~ ~ re.. ~ l,.c.'ov-.f, O<..J.. rL 
~~~- ~tfp~111f; 

1L. w '"" ./-e..J,~ l,JM .~ ,.,.~ .,,,j),, ,~,.;J.;.. J.,..;,"":- . 

1f pos~lr(t I J ,,1 llt fo-p}- 6-~ c!J- ----__) 
DIGIT/\L EQUIPMENT CORPOHATION, 146 MAIN STREET, MAYNARD, MASSACHUSF:17"S 01754 

(617)897-t,111 TWX: 710-347-0212 TELEX: ~14-8457 



UNIVERSITY OF CALIFORNIA, DA VIS 

BERKELEY • DAVIS • IRVINE • LOS ANGELES • RIVERSIDE • SAN DIEGO • SAN FRANCISCO SANTA BARBARA • SANTA CRUZ 

\ 

' ( .,·~ 
• p POST OFFICE BOX 808 

(,\ . LIVERMORE, CALIFORNIA 

March 3, 1975 

~ ..... ~-

<'>- Dr. Gordon Bell ML-12/A51 
, ,, c/o Digital Equipment Corp. 
/"\ ' ( 

! 
,~-:"',,.-( 

146 Main Street 
Maynard, Massachusetts 01754 

Dear Gordon: 

Many thanks for agreeing to take time to come here and give a 
seminar. Possible schedules for your visit are attached. We'll 
be prepared to adapt to any time constraints you may have. 

After your talk - and again if you have time - we could adjourn 
to my place to "taste a few bottles of wine" and perhaps a snack 
or two. 

On the question of parts from old LLL computers, I have advised 
Sid of your interest so I'm sure he'll want to discuss it with 
you. 

A final comment for your amusement: Your talk is a very impor­
tant component in a series of presentations given by acknowledged 
leading architects. 

We got (through the kindness of Sid) Seymour Cray to talk about 
computer architecture. Next, you will view basically the same 
area - and I know - from a somewhat different point of view. 

Later on Bob Noyce will come by and give a talk - so you see 
(ahem) three leaders in the industry will have commented on a 
very important field. 

We got Seymour on videotape and I propose to do likewise for you -
unless you object - don't worry about company private questions 
and so on - the tapes are not public and you will have editorial 
rights over them. 
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Dr. Gordon Bell - 2 - March 3 1 1975 

It would be helpful if you could let me know your preferences 
concerning the schedule so that I can set the appointment with 
Sid. 

I'm really looking forward to your visit. 

GAM/njb 
Enc. 
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II) 

POSSIBLE SCHEDULES 

(April 10, 1975) 

Arrive at the West Badge Office - A.M. 

Computer Center Tour 

10:30 Meet withs. Fernbach et al 

11:45 Lunch 

(e.g. 9:30 am) 

1:15 Meet with Computation Department Staff 

2:30 Reserved for quiet time 

A- 3:30 Give talk 

4:45 - 5:00 Finish 

5:00 + Possibly adjourn to wine tasting etc. 

Arrive at the West Badge Office - P.M. 

1:00 Computer Center Tour 

2:00 Meet with S. Fernbach et al 

3:00 Quiet time 

3:30 Go to IA 

(e.g. 1 : 0 0 pm) 



Mr. George Michaels 
Computation Group 
Lawrence Livermore Laboratory 

_Livermore, California 94550 

Dear George_: 

February 17, 1975 

I'm glad you invited me to talk at LLL, and look forward to seeing the 
laboratory again. hope I'll -have time to see various facilities, and 
to interact with you about where you think computation is headed. i 
hope Dr. Fernbach will be available for some discussion. The abstract 
of a talk is enclosed, which gives a view of this. 

I'm in the process of collecting parts from past computers, such that 
we might someday have a museum at DEC. Is there any chance of getting 
parts from some of the machines LLL has used and/or spawned--especiall~ 
LARC, the CDC machines and Stretch? 

GB: mj k 

Enclosure 

Sincerely, 

r 
. ,,· --67 ----.?----------

,· 

( Gordon Be 11 
·yJce President, Office of Development 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

DIGITAL EQUIPMENT CORPORATION, 146 ~.1AIN S11~EET, MAYNARD, MASS.O.CHUS[TTS 01754 

(617)897-5111 1V,1X: 710-347-0212 TELEX: 94-8457 

1336 



1331 ~n!noma INTEROFFICE MEMORANDUM 

TO: 

CC: 

Di ck Dev 1 in 

Win Hind 1 e 
John Leng 
Nat Teichholtz 

DATE: April 18, 1975 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: ML l 2/A51 

SUBJ: PDP-15 AND NETWORKS 

Let me urge you to fund nets immediately. 

Bob Schoenfeld (Rockefeller U.) suggested this, and he's absolutely 
right. 

Since I don't understand your priorities, etc., I would place it at 
the top ••• above a faster CPU. This is the way to bring 15's back 
in the family, and show we're not deserting the users. 

Networks were judged the hotest thing at DECUS--and I concur. 

GB:mj k 
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133b 

PAGE 1 
SUSJI NET'..JORKS ANNOUNCEMENTS DATEI 04•22 .. 75 

F'ROMI GOROON BE:LL 
EXI 2236 
HSI MU,2•1/451 

• • • • • • * * • • • * * • .. • • • • • • • 
TOI F' I LE 
* • I • • * * • • • • • * • I • • * • • * * 

Toi DlstrTbutTon 

C 0,, gr at u ·rat I On s On a s u O 0 8 s sf u l an 1'10 Y nee rn e,, t a,, d de rn 0 n st rat I On s' 
fo~ what I be'l'Teve wTi'T be posslbly OUI' Mott slgr,Tflcant Product, 
Networks are net only a sfgnlflcant teehr,loaf accomcl)shme~t, 
but a.re 0or.i0·Iex 01"1:iar,lzatTonal l'Y slnce tt,ey add Qne mol"e dTmensfon 
to our matrl~ oraanfzatlo~~ 

Oul' users at DECUS c!'earl.Y recognize lt as trul.Y sT1:1nlflcant 
t 6 c,. T h e f l r s t r e V e I e f d O C u m e n t a t I O n I 0 0 k s g O O d I 

lt Ts al·so an TnteFestTna b.Y•Product that DDCMP Ts attractfng 
attentTon Cat NBS1 BTL, and Canadian Bel I) as the oosslbl'e 
communleatTon standard~ 

We've stT l'I' aot Tots to do, lncl~dfng lnstal latlcins whlcn wl 11 
not be eas.Y, but things are off to a good start, 

c;s1mJk 

olstrlbutlon 

------~--~· Oaiie Cut'i'el' 
Jenn GT!'bel't 
Jose Gal'ola 
F(, L ·, P 1 t c n e r 
Oon Relnfce 
F'rank Hassett 
Jol,n Holri,es 
Stan Pearson 
Nat Telcnh~ltz 
Pata Van Roekens 
Stu Wecker 
Mllca Well"lsteTn 

ocl OC, PLH, larl'~ Portnel' 

.. 
• 

* 
* 



( 

( 

C 

1339 
0 ! d l f A ~ INTEROF'F'ICE: MEMORANCUM 

PAGE 1 
SUBJI MIN?•MACRO RUMORS DATE:1 rt,4 .. 22111!175 

F'ROMI GORDON BE'.L.L. 
EX I 2:?36 
MSI MLJ.2•1/A51 

* * .,. 
* * • • • • • ' * * • * • • * • • • 

TOI F'IU! .. • .. * * * * • * • • • * * " • * • • * * 

SUBJi RANDO~ MlNl~MICRO RUMORS AT ANNAPO~!S CONFERENCE, 
CLASSIC 8008 and MICROCOMPUTER ~ANGUAGE STANOAROlcATIONi 
PL/H? 

Toi oTstrlbutTon 

One 6t the keY deve!o~ers of PL/M for the lnter e0a~ Ta ~rif~ 
Ga I' Y KT T d a '!1 I , U ·• S ·, Nava I Po s t g r ad u ate so ho o I , 
Mor,tueY, caflfornla. He h busf Iv 

* • 
• • 

~uttTna PLIH o" bther mlcros and t~e PDP•11~ He stated that the 
se~TeoAductor eompanTes are real I~ Interested Tn standardfzlng 
~~ PL1M 10 that users oan ea1Jfy c~de, and get the funetlo~al 
lse>Tatlol"! from soeolflc eorn0utan,. Afso, the semls can 
aeTf s~stems wTthout gettlng bog~ed down Tn the system 0ioarammllng 
1110~a1s that we hav~ so cuefull'Y created, .TheY ~re aPcareritl:; 
~eetTn~ on the subJect: 1 ,wlth standardlzatlon semls ln ~Ind~ 

Thls ls T~ staik contrast to our dle~ard posltlon cf pro0rammlng 
ln assembl)I languaae, The smut mlcro use~s are cTearl'Y movlng 
to PL/M ,op hT~he~ level r,n;uage systems ~rborammlng't Th~s. 
ou~ 10Pt~a~e base ~an be smaff, compared t~ tntella, , their 
user dever~cma"t base Tnoreases ra~ldfYJ a"d Tt can Jf the~ 
caA kee0 the system Understandable and lnorease eroductlvfiy~ 

KTTdalT Ts trar,shrrlna PL./M to the PDP•11'1 He wa"ts to SUPtHii lt to us, When avallable·, He afso Wct.nts to establlsh 
oor,tact to get LSl~l1a and to dO benchmarks vls a vls othe~ 
i,,Teros'. 

The lron~ of P~/M Ts tl,at Tf It does get heavll'Y used, It ean 
be mere hardwTred, and ln grlnclole real IY com~ete wlth 
.. Ve ii y f. 9 t '"T "r. I n t e T • l b e Tl eye • T s ta I( l n g th ls 0 0 I I t T On·. 
Note, ihat the base ma~hlne can be changed a fot, wlthoui 
affejtTr,~ the usar••so~ethlna we've not been abl• to do,:~;r 
tiv un11TT the current TmoTamanta.thn of BLISS 121 whlch we hooe 
to tra"s'·~ to the 11~ 

CL.~SS 1 ~ IU80 
••'!l'•••e•••,t•1111: 
1<TTda'l'T al'so showed aTT des of lntera~tlon wlth hTs syste"" uslna 
a i6K by,e 8~8~, 2 fl'o~ciles, a"d a CRT Cnote•CLASS!C 8)~ The 

• 
* 
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PACE 2 
SUBJ1 MINI•MACRO RUMORS O~Tf:I 

F'ROM I 
ie!4•22•75 

GORDON BEL.L 

eol"lsoTe eolftmands he lmoi'amented Wel'e those of POP•1w' to get the 
1':! docum,ntatTon, and also bece.use he f e It TOPS Ul ls the best 
command Taflguaae ( note RT•1l, and os-e are neu I l-' l dent I caT >". 
Questl~nl Pai WhTie, ~hY are we t,rlno to ~,t al"l~ther command 
l'ar1guaoa for !AS U'ld V!ROS (SNARi<) whe!"I we have I aood one 
,T~eadY, a!"ld there 11 !"lo ~1a1on to befleve that o~mmand 
lar1;uaaea tre better? ti ~bm0fete al I monltors? tc con,use 
user? as a teehnT0al chaffangeT 

A1nlr,, thTi., mcr,lto~ Ts reTe.tlvalv slmcle as ls os-..e + RT11 
Cabout 4•5K bYtes) and w~Ttten tn PL/M~ The cast~, carts tb 
hlm Tn ul"llt auantltiles~ $4a0~~ 

A'l'ta T,.. 8080 a,:,~ Low Coat comcut t r,g 

------~---~--------------~~---~--" The ab~ve, bo~ed and hlt Porm maehlne Wh)ch ser11 Tn the 
$400•$800 ,ange ls acguentlY sal I lng I Ike hot cakes, (They 
ha~e 300~ orda~s~> 

Ro~ Hoffa/Steije Telc~erl Is t~e L51•11 bu5 such that we cin 
seTT 808'-'lls, Metopola, l.Sl•ll. etc, CPU's, and '10 aftel' the 
moduTetbcx/ocitlol"ls buslness lfke the lnlth.1 ohuter? 

GB i nU k 

oTatrl~utlon 
........ !!••••• 
Bob Sean 
JTm Ba'l'l 
fl' Brown 
John cTul<e 
AndY Kl'lowfes 
Ca~man Mastroclarl 
Ke l t I'! MT Te 5 • .. Ca 'I' TT for n Ta 
Roy HoHa 
Geol'ae Pl'owman 
Georc:ie Peo!"ler, 
l.a~ry Pol'tMer 
Ma;k Saban, 
Ct\uTl e Specter 
MTlce Saler 
Stave TaToher 
Pate Van Roek&l"IS 
l.a~fy Wade 
Fl'ate Wl"llte 
MaT Woi,r say 
ec i Ken O'l'sen 
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INTEROFPtCE MEMORANDUM 

PAGE: 1 
SUBJi MICROPROCESSORS DATe1 ~4--22•75 

F'ROH I GORUON BELL 
EXI 2236 
MSI MU,2•1/ /\51 

• • * * * • * • * • • • * * • • * • * • * • * 
Toi F"IL£ 
* • * • * • * • tt • , • * * • • • • • • * • • 
SUBJ ·1 MlCROpROCESSORS••WILL WE M.AKE IT? 

Toi olstl'lbutlon 

1 t,eTleva We mTQht get togethu on the above tocTc fol' a hee-
' o ~ m d T s e u s s T o n ·• r r • n k T ~ 1 I ' m c o n c e r n e d , 

Some c~n~e~ns en~ ~artTcurar o~der)I 

5 •• 

., ·. 

B •, 

12,·. 

we I I' e 'I' 0 Ck e d l n t O Ls I "'l 1 a !'I d b a C I< u p - - a r e r at l V Iii I ':I e XO e,, s l V e 
m 1 0 I' en:i I' 0 C e S S O I' ', 

We d~nlt Yet have LSI•11, whl le others are dellvel'ln0 
othe~ machTnes~ They are now worklna bn next 3eneratl~n 
(I~2L, bTPol'u)? 

W. e c o u 'I' d '' ~ a c k a g e " a I I' / a n ':I m l c ,. o P r o c e s s o I' • • t c 
act'lleve ·10west Pl'Tce, 

A t'llah level proarammTng language PL/H Just !'llaY evolve to 
be t~e standard••not a machine lanauage~ 

The semfconduciol' 66mcutar Peo~le look much brlghter ti me 
vls a vis nTaher level' languages, mu1tlcrocessors, and wol'klng 
hudwa~e s~stems Prob'i'ams 1 

CLASSIC 11 (?) at a Tow crtce Ts doabf&••note, a customer 
bUli't one ¥or $4K ln unit gua,ntltTes, yet oul' goals are 
on'l'Y $3K-~about the cost of a CLASSIC 8, 

sh O u 'I' d we ti' ~ t O b a C Om e 9 u b s ta,, t l a I I ':I 0 r ti, ta rr ':I l r, d a p e n d 8 n t 
of CPU b':I usfng nlahe~ level languages for systems p~oarammlng? 

.~he;. e ~ r e ~ e Ver a I' 0 0 s i;i T b re CL. Ass I C 11 ; '·' An~~ and st a V 8 ' s I 

Len ~allols, Bob Lane's, and T~m'si Who's dolr,g wnat? 

\tlelra fooTTna iround deslgr,lr,g our own srieoTal' mlcro.:. 
c on t ,. o 'I' I e ~ T n s tea d o , s o me th 1 n g w a s a f I". 

A S1'1'1&'1'1 C~mcan:t stuts UD and gets ol'ders fol' 3000 intej' 
e0e~js Tn a boxed configuration 

* 
* 
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PAGE: 2 

SUBJI MlCROPROC~SSORS D.\TE:1 
F'ROMI 

~4-22•75 
GORIJON BELL. 

A~e there any ~eaf Issues here, or do I Ju,t n~t understand the 
''o'l'ar, 11 7 

Can a few of u~ aei t6aethar t~ dlscuss thTs r~w end? 

GBimJk 

oTatrlbuthn 
•••••l!l'~----e· 
Ar,dY Kr,owles, Steve Telcher 
eel Johr, Ola~l<e, Dick Cfayton, L.orrln Gal'e, Henl'y Lemal~e, 

Ken OfseM, La~ry Port"er, Bob Puffer 
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INTEROF'rlcE MEMORANDUM 

PAGE 1 
suaJ1 MAGNETIC BUBBLE MEMORY DAH'!I ti,4•22•75 

F'~OMI GORUON BEL.l. 
EX I 2~36 
MSI MLl.2•l/A51 

• • * • • • • • * • • * * • .. • • • * • * • • * 
Toi PILE 
* * I * o • 0 * * o t O o * * * * * I * * * * * 

Toi Jlm Hogan 

1 bafleve the maanetlc bubble memory has ~~omlsa, but Questt6n 
whethe~ the unTva~slt~ of Vork oan advenoe what aeams to 
11'1 a t o b e ¥ u n d a"' a n t a I l y a ma t e r l a I s / P r o d u c t T o n c r c b T a m ·• T h e y 
should pioceed however", I would e!"loourage them to work 
on ti-le organlzatlon wlth iiu1pect tci how lt woul'd ba used lr1 a 
eorncute,. ·• The l I" cir ooosaT was CI ear I y a r er, I aoemtnt to a f Txed 
head dlsk, and as such was too a~penslve, Al·sc, thel~ costs 
ln F'l0'1 1 Took totall\1 wi-on9J I believe they should do some 
mofe checklng vls a vls ti-,de ~aeazlnes, etc, The Performance 
needs to be muih hl9ne~ ln order t~ get lt Tnto tha mernoFy 
hleruch~. 

Reaardln~ You~ cuestlonsJ mY oclnlon& 

1 ·, No', 

2: No~ It's even In irouble with res~ect to seMloonductc~s~ 
it ha.s to be at Teast a factor of 2 lo1rtu Tn prloe and no 
wo~se than 10~ In rierformance.~, 

3~ N6~ Tlils Ts ildlcui·ous fo~ a unlversltY to wo~r.Y about, 
Tho· can sTmoT~ 1'001< at ciroJected costs of semloonduotors 
and dlsks.~the com~etltors ~hey are trYlng to dlspfa6e~ 

4 •• i t ls r., r 0 b ll b TY b I t t e r at h l g I, e r en d • T h e ml !"1 l I" ea T I y 
doesnlt need Tt that much, 

s: Dlsks ha~a Tm~r6ved Tn density at about 40%/year~ Their 
costs are too hlah lnl'tlal'ly, !HOW re!'lltlvel~ the same, 
hence wan 1 t catch dlslo, (Actual !'Y, they r:ircbablY wl IT, 
bu4i b.Y a mer1 rac:llcal grloe and oe~fcirinanoe Tmi,rovement,> 

6: I donlt understand thelr model for croJectlon ~f Perfo;man6e, 
If the bubbTe efel"!slti, ls total l'Y rocked to m1gr,1tlc reaordlng 
de!'lsTt~, then the~e ma.Y be a pl'ob!'em of the bubble rn,TIY 
ever r ep'i'acl ng a dl sl<·. 

1 ~eftalnfY ad~raclate the tnoug~t golng lr,t~ thls resea~oh, 
and w o u 'i' d en Jo~ I< ea Pl n a l n touch w 1 th 1 t I I ' Ii e. a en t o o Pl es of 



( 

SUBJI MAGNETIC 6UBBLE MEMORY OATf!I 
F'ROMI 

Your auerY to cthe~s warkTng fr, thls area~ ?f theY 
dlsaaree wTth ~Y c~mments1 they're free to wrlte~ 

QBlmJk 

e c i 8 nan Cr o ~ e l'I , Gr a r, t 9 Av l e jts , Mark Seber r, 
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f'AGE 2 
~4 .. 22•75 

GOROON BE:l.l. 
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~' . C ~IAA-
MEMQRANDUM TO: GORDON BELL (j~ I ~~ ~·,:345 

VICE PRESIDENT ENGINEERING 

FROM: JIM HOGAN - LEEDS UK 

UNIVERSITY OF YORK RE: 
BUBBLE MEMORY RESEARCH PROJECT 

Thank you for your telex NA28 asking for details of the Bubble 
Memory Research Project being conducted at the University of York. 

At the stage currently reached two objectives are being pursued:-

1. Assessment of production costs. 

2. Assessment of probable demand, taking into account the 
affect of the appearance of bubble memories in the market 
place on conventional disc devices. 

Apparently plenty of information is available to meet the first 
objective. We have been approached for our views to help meet 
the second. 

A copy of the paper describing the project is enclosed. The 
specific questions put to us are as follows:-

3. 

4. 

5. 

6. 

.._, 

A bubble memory controller is simpler and less expensive 
than an equivalent capacity disc controller. Would $500 per 
2 million bj.ts _,appear excessive or reasonable? 1-u, . 
,: f,ooot.'-0/~ 

Does the module described appear to offer an attractive 
alternative to present discs and those likely to be avail­
able in two/three years t;ime? ].A-~ ,-,-~If(. ('M,.) 1(1TVJ .Ji 
~ -hike i~~ V\A .. ~ ~~ ~-
Can we attempt a forecast of likely demand, worldwide, in 
the U.S.A., Europe, U.K.? ~- :r:~~ (~ ~., 
~- '.:':',ii 
The module was designed with mini computers in mind. Does .. ,:, 
it appear to have potential for data processing inotheJ;"''. · .•. 
areas? ~~ 11-;"~ ~ ~ ~ ~ ,,,.;;_L~'·;._· ~ 

C~tiona~ 1i':c~~ the main competitors of bubble~:,;· 
memories. Since the development costs of discs will by~ -~,ff~ 
now have been written-off, how much might disc prices be\'.'.:ii:'4' 
expected to fall in the face of serious bubble memory~fr:!f'li~S: 
com,Pet,ition? (e.g. 10%?/0%? 50%?) - i)'-~ l, '-,.~, J-

0--vi.-A'" "}_,.O "h I- 4-<J ? II ~ • 
Bubble memory module capac!ty of the type described is 
projected to increase by factor of 2 over two years and ('..,. 

by a factor of loi:,O'..:l~es~;,~;ver=: . 3 
~{'1-~ ~ 'icon_td • 

1

'1, ~ 

~ ~ ~ ~ - sm&mnomn-----
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Access times are projected as decreasing by a factor of 5-10 
over three years. yd_ . 
Can we comment on how these possibilities are likely to affect 
demand for conventional memories, particularly discs. 

Any assistance you can give on these points, without"encroach­
ment unduly into your timetable, would be greatly appreciated. 

Yours, 

..._-------mamaama-



BUBBLE MEMORY MODULE DATA SUMMARY 

Capacity 

Physical Size 

Natural Word Size 

2, 4, or 6M bits. 

13.5cm by 5.5cm by 2.0cm. 

8, 16, 32 bit. 

Access Time to Any Word - 5.12 to 6.40 milliseconds. 

Transfer Per Cycle 

Transfer Rate 

Production Cost 

- 8k bits. 

- 3.2M bits/sec. 

- $2000 approximately. l 

134 "i 

1-. Production Cost to 
M Bit Controller - $500 approximately. { i .0 o, 1..r0 /,;.r 
Several modules might be connected to a suitable controller: 
switching time between modules would be approximately 10 micro­
seconds. 

~~ -tv-o-__f_~ t IL . 
/214~~--o/JJ. ~ 

----------mnmnoma-
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C I a t f A L ?NTEROF'F'!CE MEMOR~NOUH 

PAGE: 1 
suaJ1 SYSfE:MS• ETC', DATE:I -'4•22•75 

F'ROM I COROON BE!LL 
EXI 2236 
MSI MLl2•1/451 

• .. • • • I .. * • • * * * * ~ • • 
TOI rILE: 
• • * • • * • • • * • * • • * • * 

CONf?DENTlAL••DO NOT REPRODUCE 
-~·--~~--~~---~-~----~~---~---

SUBJ~ SVSTEHSi STlNDAROSi ARCHITECTURE, ETC~ 

Tot oTstrTbutTon 

• .. • 
• ' • 

1iije been ,eo~fflmendf"g UNIX on larger 11•s f~r a large buYer 
ln~e~ested In a ra~ge ~, machines, who had t~ Justffy totaT 

• • 
• • 

coat, "ot ~urcl"lase cost, XBH ~lght be a fTrst ohoToe, or MOOCOMP• 
tBH or tnterda'l:a•l8M aTse are i,osslblY In the ,unnTna·, t t,elfeve 
we a~e Tn the bu1Tneas ~, bUlldfng and rabulldTna ·row end to6fs, 
and w T T"f n eve~ get al' 0 u n d to good I an g u a o es and a poll cat Tor, s 
because we ooe~ate at very low levels, 

It ls ve~y cTear to me tl"lat, In extendfng UNIX 11, we have to have 
tTahte~ eontro·r ~, s6ecs, and ,o~e notion~, tttoa~d~Wn" ~lannrMg, 

Scme t"lMgS that bother mel 

0~ The hardware amena maohlnes and ootlons Ts 0retty ll"'lcom• 
patTb'l'el 

1·, I-le have moved tc a substar,tfal lY "'ore lncomoatlb!'a oos(tfon 
6ver the Tast 2 Y8al'S (see attached memo)', 

2 ·, t t, e r e I s e v e n 1 n c o m o at r b 1T l t y v l s a v ls R s X , s ·, 

:r, n, e 8 As I C , s ' a u I' 8 0 e C l a I t ~ ) u e I !"I C 0 m a at T b I ' ·• 

4~ We §0 oPf an Tnvent a command languagq Clnoom~atlble with 
a 'I' r p EU t CL ' s ) I w h T Ch n Ow n 0 0 n e want I·. ( TI'! a" k g O 0 d n e s s 'II. 
because we haije a ciretty QOOd one In RT/OS/TOPS~ 

5~ The obmdatlbTe systemsl RT11, ose, and TOPS i0 are aTI 
lncomaatlt,fa·. 

6~ Eijen TECO la dlPferent across machine•~ 

1·, R EOIT (see 5) brTr,as In ;s rad lea! IY dlHerent edTtors. 

t 

• 
• 
• 
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PAGE 2 
SUBJi svsTe:Ms, e:rc·, ,.14 .. 22•75 DATE: I 

F'ROHI GORUON BE:LL 

PlP ls dTPPerent~ 

Networks "ad (are navlno> many oroblems T" Tmclementatlon, 
due tb n~tlon of adharlna to spees, 

10~ I was 0romlsed ,ome c~m0atlbl I lty~ I see some, 

Wa are not maklno effejtlve use of our deve1·00ment $, beca~se al I 
a:i,atems II' 8 dT Her ent I and have to be r edema at I Tow 'l'eveT 1 

Henoa, we ne~e~ aei ~o 6ushfng hfgh level funotl~ns~ 

!n the conoern about 11VAXI software and the dearae of com0atl• 
bT'rltY a~e paramount. N6w we have 4 or 5 Tnde0endantfy evijlved 
a~atams, each sta~tlng from ~round level, and not arowlna 
Va r y ta l r. ·, I b e 6 au s e th e y d O n , t b u l I d O n ea C h 6 th u ·, 

We have to get together to dlscuss thls, after 2 years of 
orcmlses, ooncerns, I want a pj'an' I ,or know wlw I oan never 
g e it; one·, 

GBlmJk 
olst,.lbutlon 

·-·--------·-Ohk A~cuf· 
AT B~own 
Dlck c'l'a)iton 
Pate Conl<l'Tn 
e;;uoe Delagl 
eTTT Demmer 
E:d F'auvn1 
oTaY Nea'I' 

George Plowman 
L.arry Portnel" 
Nat Telc~holtz 
Pete Van Roekens 
L.a.rrY Wade 
Pat WhTte 
Hal Woolsey 
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PAGE 1 

SUBJi RSX POSITION AT DECUSJ IAS DATe:1 04•22-75 
F'ROMI GORUON BELL 

E )( I 2~36 
HSI ML12•1/A51 

* 0 0 • O O • * 0 0 0 0 * 0 ~ • • * • • 
TOi F'ILE 
* • * * * * .. 0 • • • • • * .. • • 0 * * 

Toi Dlstrlbutlon 

Aci,arer,tfy we '!'coked l'Tke ldlots at DECUS ;e our posltTor, of 
M ijersus D wlth rhet6rlc and ai, lneonslster,t Party I Ina 
from our Ol'Oduet managers a.nd development Deaol'e, 
The D custome~s seam to feel we're PUI I Ing another DOS 
~ul!'•out or, them·, . 

* 

* 

Oar, you send me a oosltTon on tnfs? What haoPened at DECUS•• 

* 

* 

your lnteroretatlo~s? W~Y not extend M upwards? Al I Tnd!eatfons 
t ~et on Dare bad~•no understanding of wh~ lt performs oobrly~ 

t aet no good iilbes on IAS-P•l,e, we're not uslr,g lt especfal ly 
lnternafl'y', ATreadY, we have commltted caidlnal sln "C:l"•""announce 
b e f O r e u ,., d e r s t a n d a n d u s e 0 f a h ' g l'I t e C t, n O T O g y p I' 0 d u C t ·, 

tt wouTd be useful If a hw of us could get together to under,. 
stand whatls golng on here~ Let me know w~at the ~olloy ls 
and wh~ the ooor OECUS show, 

Have software PSGls bean abandoned? 

GBimJk 

Dlstrlbuthn 

----------~-Dlck A~ge I 
C'i'a,:r- Neal' 
Lai-rY Wade 
MeT loJoo'i"sey 

CCI Dave Cutler, Bernle ~aCroute, Johr, Leng, Larry Portr,ef, 
Garth Wo'l1fendal'e, Pete Ve.ri Roel<ens 

~ 

• 
* 

* 
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~n!noma INTEROFFICE MEMORANDUM 

TO: 

CC: 

Al Brown 

Mel Woolsey 

DATE: April 2e, 1975 

FROM: Gordon Be 11 

DEPT: 000 

EXT: 2236 LOC: Mll 2/ A5 I 

SUBJ: PL/I at PONTIAC MOTORS (GM} 

Will you please call Mr. Elson Spangler, 313-857-1739: 

He would like to give a formal input to us regarding PL/1, and 
possibly review our first spec. 

They would also be worth visiting. 

GB:mjk 



, 
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PAGE l. 

SU!JJI l A '1. ;:i 1 / f:F; Si IS LU;!,.1 '.JATC I ,,4 .. 25•75 
Fi~0'·1 I GURU O ,~ BELL 

e:x; 2236 
MSI t1Ll2•1/l\51 

0 0 ~ 0 * * ~· * l} ~ ~ 0 * * ~ 0 0 * * {t 

TOI FI !,,E. 
* * * * 0 * * * ff, 0 * * * * • * • * 0 * 

CC I MARKET l 'IG r;J~'..·I I TTEE, 008 

t M< U i~ H A P P Y .\ P :J _JT T H E W A Y .~ E D E C I D E D T H ( L A 1 8 0 I/ E R S U S T H E 
L.Al2? (SOIIA~)·, I V!Eti tT AS A ~!ON•DECISIO!~, THE O~LY DAV 
I r:.1C1UGHT V,)!t '·lAY i)A'l[ 9EE'.l P:JS$IGL,Y Rlt;HT ,HS WH['! MWY 
EMITTED A 11[:t-. 1< SIC''Al-, THi\T ,~E MlGHT 1<

1A~'T T8 SELL LHlE 
PRt;;TU'S AS \'J'1 '';!'; I:, r1:: C['JT;·(Oi·;lc;S r-:Af~KET, cTHJS D![J'IIT 
M A T E rz l ,A L. I t: [ !. :: r I r>: A ' I A ~ E I ) T ,j E c.: [ N T f~ () ,\) l C s M A R ,< F. T w I L L. 
M l r; RATE T '..J ::; [ '; ! .AL. CD' 1 ~I Lh~ l CAT I U ~IS A '4 Y,,J A Y , 

?I', Hi LU~i;. ':~V[KS TH::'. L.Al::L' Fi.H'CTlO:~ P 1 EVEHY DI'1PISI0'l 1 

* 

* 

1, !T W' /S SL/1 .-':R P,LTHr:JJG,1 1·JE co 1,JL' 1 HA\'E I-. 3ASTAHl vuu~10·-n 
/,llD 1 ![f!Cr: P,\'; LQ"IG[R IEI\O LIFE, 

2 ·, I T l ', A '·1 ,'I Y T 0 L ' 1 P "10 V f. T • t f:: ·1 : R G l '' S u 1 ! T. IE LA~~ 6 13 Y 8 l I 'l r; 
r l SP., 0 f' U ', ".' I O" ATE!.. y H I :.; 'IE: P I '; PR l CE 1 

3 ', I'r ',' I L !.. ALL J ' •1 U 1 P l- E U UY 1 I G Hi E LA 1 ~ :' A C CJ~ 8 I '.,l E ;:J L I N r:: 
P ri 1 '. 1 r E H I r r r~ 1 r : • ::. L. , 

4·, IT PPT!Ir1 :::;S .\ :1E.TT~R, ~1J'?E r<r:-LIA"lLE SYSTU1 8'f ;~EDlJCl' 1G THt: 
1: n T Jr l l '1 '.! 5 L O AUS A\~~' HA\/ l '! Ci A i'-)11 RE F O (1 UST I 'IT E Fi FA Cl 
\ s E ~,'.IA h V ~ p;:; : s pt.RALL E !.. ) I ,\: f ~· A ' 1 T TO GET ALL TH r. 
L CJ~ S? El:~ f' f-~:: I '.) ri F. RA LS U FF T ,; E U "/ I 8 U :i , 

5', IT ALLU·,;s n,,r; '!~[RS TJ uE:T ,1 1--'C~ ~~OHl (~ORK DQ'lE BY G! 11 P!r; 
f. t.A~?GE;{ "ltFH)Ef·~ ClF nitM HIGHER SPEECJ TCRM I NAl.S NOT A 
ru1 r:E~JT['."'ECJ AROIH~D Ti!~ l,JQ\J, MOKE UfH<EL., I ABLE" COMPUTER I 

6 ', IT G I VE S US SC ME 8 I T Q F lH P U E ME S S Hl T HE TE RM I N AL S 
f'ARKET, 1\3IDC FROM,\ L0'1 PRICE; (THAT WE LOSE 
'1 N! E Y CH ) rn HA V rn G SPEE: 0 1 TE HM I M .h L B lJ YER S ',II L. L PRO 8 A 8 L. Y 
'1lGR~TE TO ~lIGHE~l CHJAL.ITY (AT '3A~1E SPEED) OR S11AL.L S!i!E OH 
QlJ t ET'lE:;iS", 

7 ·• t. SU q S T A 1H I Al. :1 U : 18 ER J t O :m S Y S T EM P P O PU C TS A R E 

* 0 

* • 
* 

* 
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PAS!:: 2 

SUDJ I o~n: 1 
FH0'1 I 

lJ4•?.8•75 
G(,)RLJON BEl.L, 

1·u1., i I ·TE"'\ I ·1 '-L < l, E. ~srs, 11,s, RSX, ·1u,1rs, ·1ut.. r I TL11'1 r >JAL. 
P T "". 11 F" I q , AL L E '.' U S v S TE H ~ , T S S / '.:I , A '·i D T O PS J, :3 , SN AH K ) , 
li(t~C[, HF.l!il'.lf. VliS ~r TEHt11~:ALs. A PRI 1HER GETS us A 
S A l., E , A S :;: ,n \ L A P P R O A C H S E.: I,. I. S M v L T I P L E S O F T I I [ S E ; >I H E >-{ E A S I A 
1..INE f-lRI'lTER lS REST~lCTE,:) TO L.OCAL (HENCE 1 PER SYSTE~), 

ff I YOU \J Il- L ; I AVE C O ,.1 PE T I T o ~ S F' O r~ ;~ I G HE R SPEED Q U IT E S o CJ,, 1 
IT f r1CU'SSES nN A TI DY SET Of TEF-l'.'11 NAL,S, Arm •IQT FRAGHE\JT I "JG us 
INTO A '!E '.l T · I I 11 G • IT G::: Ts R I D OF THE l. A 19 a ( 1 pr~ 0 Du CT ) I 

T H [ L Al. 2 ':I I S l ' IE V l T AB L. E U ;·J D ~ R t NCR E A S I ·~ G TE RM I 'l AL SP EI::[) 
C011PET lT !(1~' < E', G, GE A'l:.J vTilERS US I ;~G ACUPLJ:JCTURE PH FHC::R::i) 1 

1 1 L '.1'1JT !!~'J[ :JO,,iE THC E,lGI'IE[f~l'JG Al.f·!EI\DY, A'lD IT 1~AV BE 
::LIGllTl,.Y :A:.i!(R TO or., 

2 t r y s '1' l l 'I Ar?'"'. D \il E: :~ I ;.i E:.J p LE p ( l.,l E V l P·I AT At j q O VER$ irn I s 
ClFFE4fNT THiN A KSR, 

U'~PEP T:-;rs SC'.!['\i~ nn; LO') E,!'."1 U~ER 1H1Ul..U ?JEED BOTH A LlNE Pr~INH:R 
f,\JO ,'.[J L,\~Sb, l J'"1[1'."J, !j[ IILL Pr108Al:)LY ortLY USE THE LA:10 
1 F Hf: I S i · l t1 T "r1 C ',SC LJ F t N ,\ IC l \ l. LY U, C.: 1 U A I.LY I f I [ t I,. l,, 
P R DO ii B LY G [ T ,\ C ' t I fl E T 1 T O f": f I I r; I :;, 0 l E U TE Fi '' I 'J AL l ·, 

i :-q S I S ,\ CL. 'I::; S I''. CA:; E ., P ,, S: AL l. Y 'c OT f.: l C I 'J p! C I fJ Y B 'JiW L ! , JG A 1. 0 ~4 G 
0 'l ;) i ' A T 1 H L LI E V :: I S A 8 ,\ J , '. 1 :) L l. C O l 1 f,J S E I IT ~4 A S O . J L Y A P P i~ 0 V E U 
8CCAUSE PEOPLE JfRf '!OT REA~LY GIVEN THE CHANCE TO DECIDE BECAUSE 
YOU f'[Of-'1.,E :J!'l i'. 1 T F'!A'1E THC:: JUlSTI0\1 ! 

CAii Y0 1J nL,C::r\',L L'lQ,( 1:,11'0 THIS At..TE.:R,JhTJV[, c.l[CAT;E r,rGt.q ·Jo.J ! 
[l n, I r V C ' IC e\ cl~: :J ''I '! G lT ,, I :if) jf; I T Al. s [J tff LI EVE THE M Af~ KE.: T r -~ G 
COMt!!TTEf-: MIG' 1T ::1~~J',T '.)'1 i?f..T 11 1,i.~!\I(.; THIS ISSUE, 

c;B 1 ·1 JK 



0 I G I T A L l'ITC.:flJF"F"It;E t1 EM CH{ ,MJO!JM 1364 
PAGI:: 1 

SUPJI T,i[S!:3 TOPIC DATEI 04•28•75 
F'H0'.11 GUR!)ON 8ELL 

E~I 2?.36 
MSI ML.J.2•1/A51 

* q, * * * * * * * * * * * * * 0 it • * 0 * * 
1' 0 I F'lLE 
* * * * * • * * * ,jj, * 0 * * * * * * ct * 0 * 

TOI rllSTRif:lllTIQ'i 

l ~,tr ONE: or ',}Ai'i sn:uprnE;,,~ 8TUDEI\JTS AT c;HU ON f'RlDAY I H~: 
APP EA PS TO ll r A \/ E: r Y t3 rn G q T E: LE CT H I Cf.. L E.) JG lN EE R 14 HO I! AS A 
MA.STf:RIS DE(.;~£:E A'J'.1 IS 0·1 ~EAVE FRrlt1 LO;i Al.AMOS, W-lERE Hr l·HJPKEU 
r O R 3 Y E A R S t'J V ,\ R I O U S P \ H T '..i O r· C O M P U TI Fi G A :rn P J S E M I C O N D lJ C T n R 
RESEARCH. T11lS YEAR rlC ~JA~IfI~D FO~ HlS rHo l~ T~E El..[CTRICAl 
E '~ G PJ E F: R I 'H; r:: C F' :. ' ' T 1 E '! T A . ! '.J I S VE P Y A G GR ~ S S I VE L Y 
l' RV p ! (; T :'I O t! T ,; I 'l A P ; 'p I " f1 J [ t1 Q RE: YE ,A, R 1 

HE H A 5 T ~ :< C I A V1'f Q F TH S: C CPW U TE R SCI E :-j CE C O URSE S TH l S l. AS T 
VEAf< M~D f~(~LL Y 1 .AS :10 M')lff CUU~SE: WORK I THEREF:irn:: HE 
WANTS 1' 0 I., CJ CK Q H C' A PR? 8 L U1 At W TO COMPLETE H ~ S THE S I S AS 
lj'.HCKLY AS p:,ssr:1 L[! :JO'./[ HAVE; A dMH1LY TOPIC FOq HIM'i 

HE IS corr; TO \'!SIT us '1IT1pJ 1'HE :~EXT 2 (F1 3 'H.:o-s, l :3El.,tl:VE 
.i 1 s : , A ~1 E : :,; '1 "l ,, ·; r L. r: y , 

........ ~"'~-----

* 
* 

* 

* 
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PAG£ 1 

SUF.lJ I HA,,::- DAT[I 1:14-28 .. 75 
F"fl(Ji1; GURL!OJ\J BELL 

EXI 2236 
MSI MLl2•1/A5t 

* * * II- * * * * u ,.. 
* * * * * II- * * It * * 

TOI FlLE 
• • it * It * * * * * ~ * * 0 * * * • • • * 

S U B J I H A •, P , ,\ F /, S T r• R O C E S S O f~ T H ,q A T P C.: H E S T O T H E U \I rn U S F O R 
S!GIIAL p:("'1C[~Sl'IG, ETC, 

T;·lE SPESG'i c;r101 1p t\T GAr~~lCGIE-t1EI..L0~ 1
, HEADED 8Y R.f\J REDDY,!!) 

1 \l T HE PP :J r; [ S '.3 Qr ,, U ! I.. D I ' : :; ( 'JU '·i R E I :,i r; S l MU I~ A T ED ) A H I G H LY 
S P E C I A L P f.: Ll P " r- C -;:: S 13 0 :i T H A T 1\ T T A C :..l E 5 T O Tf 1 E U ~1 I B LI S , T H E Y H A V E 
8 E Ul US l' L; ,\' r '.;fl,. 41, ";UT I T I ':i f. X TI< U1 ELY O IF FI CU 1.., T TO f-' ROG RA~,. 
T11EI;c PL~,·1 I'3 T·J '·iAi:[ IT I'I .·\ '·ilGHLY SPt::CIALllEt.1 W,\Y, ANO I 
HAVE 2LIGr;ESH:'.; T ::::v ''.i."<E IT I! ~~'CH A 1-AY THAT IT .JQ'.JLD 1[ 
p Os s ! n. E F 'J 'l '' •; ':; fJ ;; r1 ,J-:: T I I! r;: IF ~; [. t, R [ l 'H C Fi Es T [ D ' 
BY 1Ud<I~4'; !T ·:ir \ Ov><' ECl. PJL..~S, A'JU BY t1AK!NG IT CPJ HEX 
MO n UL, E S , Al, l\ Pl E l\ L 1 ' , 

TH[r\[ A,,r AD'7UT 1iQ" 1 CGl., r: !If.'S 1·J''L'.Ja1·1G 21< X 16 flF LIIPOLA~ A'lll 
12 8 '.i ORD s Or : r, i.. '·i r.:: >I')!~ y ! IT Is p Ir1 ELI~: lf:J :lJ TH 3 s TAG Es r iJ Ll IVE 
/dJ E r H~ C T I V [ I : I:; T :n C T I ('l>J T l I r:: r :JI., S l i:;: E /I '1 Ul D A T A OF 3 LH JS , 

* 

• 

I HAV:: LDJ'<S:rJ .~T T,i[ JESVi'J r,rn:: A C'JRSOHY STAM;JPOINT 1 A'ICJ tiA8EU 
O'J Tfi[ !<LL:'..;~;::[',, a:.:LIE' 1 [ T<iEY c:~· 1 ~CHlLV[ THIS G1AL, 

THE l'ACHy:JE .\:'C'1iTCCTl,JRE rs A,TTACHl::U AND JS OESCRpH:n IN p.:; 
S E O IJ [' r J T I A L ( 1 ! 7 ' ! - ,, I P i..: l. I ' I E 1 r J r! I ) 1 

TH[Y AF![ ~·J;lTl'l:; S'J·1c •'RtTTY Ff,':)T TP'ES, !JCl..1CVE THAT A 
KL 1? c nu VJ , : r: '1 r ";n ,,; ·u Eu T 1 c I v E r A i r- L v 1 ·1 PRE s s I v E TI ME s r o o , 
[1 ECt-! 1SE: T,!E ti':131..C,' f1F ST1EA'1L.l,'JG THE DATA IS D0 1~E IMPl,.l":ITLY 
1N KL l :q J q [!•): \ ':3 T I I :3 '1 Ar:, I I ·l E /., ! G HE 1-10 ST 11 HAVE TO DO IT 1 
ALL r: 1 A.ll~, T ICY ,\"E G·'1I''~ T(1 t3Ull.'J IT, A'FJ I H0°E TYAT S0'1EO~E 
n~Qri ')F~C ~'.)J[_,J I Tc;;,,~·;.,CE /IT 11 IT TrJ ':IE\U IT BOTH GR[ilJPS, 

l DO•'IT T !I jf,: IT T,~(l.[S A co,1:11TT"l\JT o~,j OUR PART, 8UT I W(JUL,[1 
R E: b I E V E T · I A T S U C . 1 ;\ [;1 E \/ I C E : 11 r; H l B E A 1~ E l. C O :1 E A D D I T I O ~~ F O R T H I:: 
I. A 8 0 P A T O q Y ;~ 1"1 E ;~ E ~ l G . I D A T A ;~ A T E !:i A ~ E I N V O L V E O I H E N C E: 1 I H U P £ 
WE :AIJ FOLI..Qt.J IT, ,U'J l!HC:f~ACT ~lil"" THEM, vlHAT YO!J THINK? 
WHO \·iOUL'J rnn:qACTIO'i flE ,JITH7 . 

GBl~!JK 

CCI GARY ~l~DIA:~c.~~Y, AL.A~l KUTUi<, JESSEE L.IPCOM, MAf'~K St8EHN, 
.ALLA'~ h'.Al..LA':'.H 

• 
• 

* 
* 
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OAT[l 
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J4•28"1!75 
: .1 I C :< C L ..\ y T O 1.1 

3¢38 
ML5•2 

0 * * * * 
* * 0 ~ * * U O O ~ 0 * w O O ff O O * 0 * 0 0 0 

! 1 ! ' : •. · T E '3 :.: •. :· S T A F F .... ~ / ~ 'I I 1 ~. 

Presfntl r:eJ I, ''laJton, LatJt, LeriaJre, ' 1 uffpr 

c; 1J e s t s I A ::- o .:~ t t , -~ t :1 ~, , C o u r t ri fi y , :- r e i< rn a n , J e ! a g I , G r a y , w a d e , 
C · 1 t I e r , ,i r> r r I I I , '1 I c o \.J c: 

T .~ 0 r , loi"' ~ ., " l :, :.:: s ·, j -i n o f t. ·1 ''. C \. r r 8 · 1 t S t • 1,; Ll S O f :; o r p o r i,i. t IJ 

f['! ··ct!vlty, T 9 ,-~s,;1·~s i:Jf ":1"' '1 ur:i fl(, a•.idlt ;,nri Its ral4tlon-
s r- , ;; 1. o r e •· 1 i s t i · ., I d e I i 7 o ~ ~ a ::, r c 0 1: t h c I o c a. I e r,u I o y "1 e " t 
r, co ' ,; 1 I I ;:, 9 l. v a ! I 'i J I e f r o ,, '' a r °' I n ear I ~1 ~1 a y , Jo~ n e, , Phi\ s I zed 
t " 0 ' q e ci f 0 r r ~ r c e f J I 1 n c I ~ s I o r, ,. f E.: ~- o g o a. I s ;is P a ~ t o f t t1 .; 

r a .1 'H ;.; c r i -r, a r h • J r ·;an a c· e r s at ~ I I ! a v e ! s ·, Tho I -, p r o v e d 
C J. r :J • · r -1 ~ ~ I ! I t Y " t l I J' M l ··1 Cl r I '\; i 8 ,, ( e S P e C I cl I I y f 8 ··1 a ! 8 :1 ) ',i '.'- S 
n r ,, ;; < ,, t e -i ;, c, J. 1 " j ,, r f o c J ;; f 0 r t ,.. e r P. ,., A I n :l o r o f 1; h 1 s y ., a r 
a11 ;st of ,~xt, 

ti •; r ; I ! S j ,, '0 • '·1 'i: Qr '/ : '9 St ! 0 r 71 I r G .J I I I r, C El X -3 C i.l t 9 ;, f Or .,, I :10 r I t I 9 S 
n ~' ! " w1 a i a '7 ·, ,· t · :, c.l '.; cJ o f t · 1 r. f I s c ._, I y '.la r , 

Gen,, ,\nd T-ii ·:r1V.'),''.;"d ar\ 01ervlrr1 of the strate;iy for more 
t :, r · : I :,: I , ·..: ' .i :1 i · :.:: c ,:, n s l ·1 o r i:J, -i: I o --i ? f I ;.; n ci c o ,, P ! l a n I'.? e w I t h v a r I o t..l s 
I r, t ::- r 1;: t ~ ·1 ,, I c; t · ,1 ! H d s ( 1 o ~ t i :; ':...; r o De an ) , (;en e .-,1 I I est ab I T sh 
a 5'>rf orl~,n".:s;,i 1 1:Harla.ri Qf t'1" variciur,; raleva:it lriterr,atlonal 
s 1

; ;: ·, .1 r ci s , T ': ?. r <.> 'n :c ~ s l r· I I I t ./ t "' r :P s I in a;-, d t a st I n g '" I I I 
roriu.l:1 wltt1 t·,e c.r()j0:;t ( .. ,q-;:i1 f¼S currerit '.ll. ~;iq Canadian 
:; t ~~, , 1 ,, r d :1 l ·, : t t s e li: p e ct o t,1 t '1 :i. t s ri e c I f I r. a c t I v I ~ I ~ s w I I I ha v ~ 
to l 0: funde 1 iri r,"r:ir:~ tr) L1·1d0rStarid the real St~njardS 13.rld 
s u ti r·, I t s:, a c i f T c ,, r 0 .ju ct s for o. Dor ova I , T, es e act I v I t l es v-/ I I I 
b a ft) n de ri v I a a ·: 7 - xx xx n r o J e ct, '11 an aged by Gene a r, d prob ab I y 
done bY rss In u~ arij Cer~~ny, 

SAFLTYJ Ro;i ''fn87ZI 

--~---~----------~~-Rori rd1d Gene !_,,., e; I;; d1 scussej tl"o need for a ser I ous focus 
o n :) r c du c t I I a b I I i t y an d s a f e t y ! s s u e s I n E u r o p e , R o n 
w 1 I ! e s t P b I I s h a ,, a c ":: i II I t y ~ ri r o o P b I '/ w I t h I n -;; e n e v a H e a o Q tJ ·-1. r t e r s 
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r'lAG£ 2 

fJ~TE:: 
FFOH; 

f" l r~ I S e I' V I C P ) ·, 

04--28~75 
ur;;r: CLA.YTO'I 

Gortior presented a view that we ~eed to focus more on creativity 
~n~ orot~tYpes~ Sao provided so~e Input on the ProbablY course 
0 onto r,. t base ri on r1 is ex;::, a r I enc e w I th some c;, f the c e op I e, 8 6 b 
I s t r I ear n s '.'1 El r:: 'H ri a b o w t t h e A x a c t c o w r s e co r, t o n t an d 
rcco,~end SJnclflc ~artic!Patlnn (prnbab!Y one or two senior 
peve ! coment r1nnagcrs) 

PAT[ 1:·s ..... ~ ..... 
A. rH·~sAr,ta,tj0:1 of L:../45 ro!a.<;8d 02.te:-its uas riade to Dave t:utler, 
Br~J::c ]e!e..:il, ·1

::;'. ~r,.y, ari 0 t.arrv ·~ade 1 

' l ,: , w i 

A D r ;. s 1J n t ~ t I ri , o f :, 
C a S ·; r.·. + ~ P, t n r 1 i ·1 .l. I 

out1~; • i :,n Is '':.1 · to 
ot ( r o~go1~: a~c 

, r o t c t y ,J r: : ; :3 C1 , '1 I c r ::, i: r r, c 0 s s o r '.·! l s p I a y , 
·; ·1 a '.j (1 , I -: ! o o ~ e o n c a t , t h e k e y 
~,~sn tne various Jood ccncaots Into ~any 
:t 1JrP. nroj8cts, 



0 l G ! T A L 

t 1 'i '! ,.\ :_; •.• ,*--,' , ,, 

* 0 t O D * 0 * U a ;; ,1- ,, 
,l, * 

TO: f"ll,C 
~ o o * * * a • • * i;, * * * • 

1 1 • ' · 
.. -'- i 

1 -:J ' • ,. 
e,... , -. 

-...... 
5/ 

5/1' 

1esJa~5['i I lt]es of CUD ~eTioers 
( -< o ·1 ' s ,1,·, 0 10 at tac 1 e ,j ) 

.J .:, ·' r s ~;, ;·_ ~ ~1 ! ·~ I i i t :/ :; -:: . .J. tu :1 ~ :, ts f r o 1 

r-, :; 1 f J r r ., :; ..1 c t · · a l'1 ,'\ r; rj r s 
r I • 1 ; ! 'c 3 :' ', · ... ':l : t / C r 'J n ,< I t u ; 

!, ~; ] ,. 1 ~ I ' C ' r j !") \J 
r; c- ;_i 1 (~ , 3 -' ,..4 r c e '.': I l ~) c e~ t 1 ~.~ n , r, r- o J (.:- c -i: s 
( 1 r 1 -:. t 3 n ·1 J t ,_, r I a I t c; :; I'! " I s t r l t, u t e j l 

"= t ,1 T. L; .;; r ,, r. ,., r t on J 2 t: I t ·· r 0 J 3 c i: 

J r1 :1 ' ·; o .: -r. I i n e I J o ,,. I s , s -: 11 "' ci u I P. 

. s ·' ._, i :-i 

.. '., :1 -, : ,, :, ': ' ,; 1 '1 l tr: ;1 ;:,. D f3 r " n t n, s t I r, ·1 
Jil(·)" ·il·,c,1;;'-!0r'I '.)f :;oft '.J,; SYSt.Q 1, 

, ?. r 1 1 · i r · , ;:· i e I a ·_; 2 r v 1 t) a , ' f , 1 r .., I e s 
a ' ' ·' U t r r , ': i ". I C '1 ::i 7 ;J f) S I ~ ) r ':- S S U r ,? 

o r 1 1 J a I !::) :, f v a r l ~-1 L.J J ~J r c -~ r:. :.> :, n rl t ... , e 
!:;n ,, .. ~''i 1 hour 

St~tJ~ ..,f ~or~orate ~ac~a~e~ 
C:irl':to·1 1,1'terlnl ahoad of tl11e) 

3M '"Ir, 

Prcd:Jctlor-i Com:nunlcntlo'"' 

* 

* 
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PAGt: 1 
Dt,Tr:: ,, 4 .. 2 g .. 75 
Ff{O'i: JI c.: '< CL. A y TO \J 

EX: 
~Jr , 
(1 .. ) • 

;; :. It It ... • 
• • • • • * 

OCHJ 

C I a:,,· ton/ 11 w ff er I 
P~rtner 

[3 ::i I I 

...--·-------..-
Portner 

: . .lCJ'l 

"uffer/Gia.yton 

Cu-jmo r e/Srn l th 

3632 
;~ L. ~ .. 2 .. 

• 
* 
• 

Q4 

? C l'.l "I '1 i.Jn I Ca<:: I On f 17 tar f cl. 0 8 \-,/ l th h cl. r d War 8 '1 ar CU S 8 t a I 
an"\ r:;r,ft,"Hre 

? 2x:.: ..,Pt.J-'.)rtl"lg 

f;o\-1 do WA do 1 t? 

Puffer 

noo 
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April 29, 1975 

Peter Weiner 
Head 
Information Sciences Department 
RAND 
1700 Main Street 
Santa Monica, California 90406 

Dear Peter: 

If you have any JOSS consoles, they'd be worthwile. A photo 
would suffice, or manual. I'd 1 Ike to get manuals of Johnniac, 
JOSS 1, and JOSS (for PDP-6). 

Photos of Johnniac would be fine. 
construction will have to suffice. 
plug-in? 

Photos of plug-ins and its 
Where would I get a single 

Sincere 1 y, /4 _,,,,_£.f 
._- '-,z;-/"/...£~-3/"1 {I ~ -· 

,.,:·· 

J ', 
Gordon Bell /Y>r-~ 
Vice President, Office of Development 

GB :mjk 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 TWX; 710-347·0212 TELEX: 94-8457 



PETER WEINER 
Head 

Information Sciences Department 

Dr. Gordon Bell 
Vice President 

Rand 
SANTA MONICA, CA. 90406 

Office of Development 
Digital Equipment Corporation 
146 Main Street 
Maynard, MA 01754 

Dear Gordon: 

9 April 1975 

I have asked around Rand about parts for your museum. 
Unfortunately, only photos of the JOHNNIAC remain. 
The only other item of possible interest would be the 
Rand-developed Keyboard used on the PDP-6 JOSS system. 

Let me know what you need (i.e. how many photos, etc.) 
and I 1 ll get all put together. ----

Sincerely, 

y~ 

1370 

'r:coRPORATI , 17, MAIN ST~r· SANTA MONICA, CALIFORNIA 90406, PHONE: (213) 393-0411 
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D 1· G l T A I. tNTEROFfIGE M~MORANOUM 

PAGE 1 
SUBJI PRor~ NICOUOIS PAPEHS OATEI 

F'ROHI 
EXI 
HSI 

• • • • • • • • • • • • * • , * * * 
TOI F'IL.E 

SUSJI PROP, N?COUO'S PAP~R R~PRIN!S 

Toi OlstrTbutTon 

Ji:l4•29•75 
OORUON BE:L.L. 

2~36 
MLJ,2•1/A;1 

• • • • • * 

lam transferrln; al I ~f the ff le of paper, l have from 
P,~f, Nleoud ti, tht ITbrar~, L.et me partlcularlY recommend 
ca0ers from hTm Tn the event that you wer~ unable 
to see s~me ~, the dem~n,trattons this last weak on hll 
l'ludwue, 

MICROPRERlPHERAL.S~•ln thls PIPOr h• descrlbee I bu~ structure 
for mlorccomi:iutars ttiat wT l'I take t:ioth the Intel e0e0, the 
ralrchlfd Fe, and the Motorola 0n ttie samij bu,, and ho ha• 
1 very lnterestlng lnter=annectlon scheme whloh mlnlmlie9 ~hfp 
oollt, Ir, fact, Tn c:ontrait, lit !'las bul It I dhPla~ 
9y~tem around the 8080 whToh u~es one tialf the chips that aur 
VT51 use, to accomgllsh exaotl~ the same functlon Cand these 
de~lr.,ns wue dene with exa,otlY the same te0hn0Togf1s>', 

HARDWARE CHARACTERISTICS OP MlCROPROCESSORS••more on the 
lnterfac~ s~stam fQr mTcroProcosso~s-as 0rtvlous1~ 
descrlbed, Should wo be rooking at suet, a bus soh,me 
oo that we can sTm~IY use~,,~ ra~dom mlcro~roces,or and 
su~Pl·y perlpherals f~r Tt Tn a standardized wa~7 

HARDWARE CHOICES POR HtCROPROCESSORS•wan eva1uatlon orTterTa 
fer mlcroprocessors, 

HAROWARE STANDARDS FOR MICROPROCES~ORS••anothe, set of 
on tne bus structure, 

MOOUL.AR L.OGIC ELEH~NTS••MlOHOPROCE~SOR~ AN? PERIPHERALS IMPROVE 
EFrICI~NCY IN TEAC~ING ANO OEVE~OPMENT••de~crfb•• I breadboard 
~y1tom for qulekl~ lntorfaolng to 00th mlnloomPuters and ~o 
rnToroprocessors, 

COMMON INSTRUCTION MNEMONICS POR MICROPROCESSORS·~- ,0~em• 
fo~ oasl I~ cross assembllnG a nu~ber of maohlne1, 
Note, that he Ts aTs0 conslderlng F'ASCAL ali a bale lanauage 
for converting aoross maehlnai of different manufacturer,, 
By the wa~, P~M Ts also belng oonsfdered, 



• SUBJ I PHO~~ NlCOUOIS PAP~HS OAT~I 
rROHI 

lNCREHENTA~ MOTION CONTRo~s~-acPI 1catlon of synchronou• 
motors to drlv• fl~P~Y dlsk, This Is a ca~er bY Jufer 
and cassat In wnlah they exPlore both steP0lng motors and 
r • ; u la ~ T n d u 0 t T 0 n mo to r s f o r d r I v 1 "' g a f I o ~ p y ', Th 0 1 

,~o comp,rgd uelng vaPTous cr]terta, 

GBlr.iJk 

Olehlbutfon 

JTrri Ele'I' I 
td Corell 
Mlml curn"'fl'lgs 
~orrln Ga.le 
~'" Ha'l'l e And~ K,,owles 
Hlke l.. Tes 
~Tak MenfTI 
Ro~ Hoff a 
Bob Peyton 

Goargo P1owrna!"I 
Geo r 1a Pooner, 
aob Puff el' 
Mark seoern 
Mlke SPler 
Tom stoekebrar,d 
Steve Tetoher 
Rab Vanr,aarde!"I 

Chuck Youse 
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C) I a I T A L I ~-,J!c;ROF'F'. IC~ M~MORANOUH 
137~GE 1 

SUBJI L.CC L.ANGUAOE DATE:1 1"4•29"75 
F'ROHI GOR!JON BEL.L. 

EXI 2236 
HSI HL.~2•1/A51 

* • 0 • * • 0 • • 0 .. • * • • • • • • • • • 
TOI PlL.E: 
• • • • 0 • • * .. • • • * • • 0 • • • • • • 

Tof DhtrlbutTon 

I Just ~Tcked UP ci:iples of a manual on L.CC lanauage that A'l'an 
P1~Tls put on me••J~0/67 a 00m0Yttr under TSS ln 197'f1 There 
ls bath I refereno1 manuar and a users manual~ Althou;h lh1 fan• 
;u1ge d~11n 1 t have Pa~tloularl~ unTQue feature, ln lt (It doe1 
~ava same that are not widely used, e~;, the automatto 
tYDlng of varl•blea ,s theY are used>, lt doe, have other 
lnterestlng ~~c~artlos, ,~g, ab!• to save the st1t1 of the 
sy1tem c~nvenlentlY, ror this, one ~aYs a rel1tfv1IY high 
o " tr h u, d P r I o e ·, 

The ~anuils are fn the llbrarY~ 

Bll I Wulf*s book, the desfQn of an o~tlmtzfng eomPller by 
E:Tsevler, ComPutu Sclonce L.Tbruy, Is also out, t have a 
oogy, a,nd wt ll !'oar, It, but lt Probabl'Y should be ordered for 
tho lltHUY, 

GBtmJk 
Olstrlbut!on 

--~---~-----No~ma Abel 
Roi"! Brender 
•r Brown 
Mlml Cuml'l'lll"lgs 
Jlrn HlTls 
Gaorae Pfowman 
Jo!'ln Xcinakls 

• 
I 

• 
• 



Dr. Craig Fields 
ARPA 
1400 Wilson Boulevard 
Arlington, Virginia 22209 

Dear Dr. Fields: 

13·,4 

April :SO, 1975 

Enclosed please find the revised version of our proposal for a 
personal computer system capable of interpreting the PDP-10 in­
struction set .. 

As we discussed on the phone, Section 4.4 is now revised to say 
that Digital will provide ARPA with equipment rather than cash 
if we terminate. 

We have also made some other changes. As we also discussed on 
the phone, Section 2.1 of the previous version referencing the 
virtual address space extension has been deleted. Similarly, 
Section 3.1.5.4 of the previous version relating to the multi· 
point serial bus controller has been deleted since our plans do 
not now include such a feature. 

Section 3.1.5.S has been revised to say that the majority, but 
not all, of the IC packages will be commercially available. We 
envision that some of these will be custom to Digital. 

Some other changes have been made in Section 4.3. This section 
now also refers to confidential infornation which Digital may 
disclose. The paragraph providing ARPA license rights has been 
somewhat revised and is now more specific. We feel that these 
changes are reasonable and hope you concur. 

I believe the proposal is now in order and we await your decision. 
Please feel free to call me or Bruce Delagi at any time if you 
have any questions. You have my home phone, and Druce's is (617) 
448-6548. 

cmg 
Enclosure 

Sincerely, 

~don Bell 
Vice President 
Engineering 

bee: Bruce Delagi, Tom Sickman, Bob Walsh 
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~n!nomn INTEROFFICE MEMORANDUM 

TO: 

CC: 

00D 

Ken Olsen 

DATE: May 6, 1975 

FROM: Gordon Be 11 

DEPT: 00D 

EXT: 2236 

SUBJ: PRESENTATION OF OOD/PRODUCT MANAGEMENT TO DEC BOARD 

LOC :ML 12/A51 

Ken would like us to present the organization, its operation, and 
product management structure to the DEC Board on June 9. 

While this date has been postponed for now, it should be sometime 
in the near future. The object is to use this forum to clarify 
our thinking as to how things work. 

GB:mjk 



TO: 

CC: 

SUBJ: 

INTEROFFICE 
1376 

MEMORANDUM 

George Bundy DATE: May 2, 1975 
-~ Andy Knowles 

G\ Steve Teicher FROM: Gordon Be 11 
Mike Ti te 1 baum 
Rob Van Naarden DEPT: OOD 

Dick Clayton, Ken Olsen EXT: 2236 LOC: ML12/A51 

CONGRATULATIONS 

Please accept my heartiest congratulations and thanks for the 
tremendous personal and group efforts on your part in delivering 
the LSl-11 to our first customer. This effort has been marked by 
fine engineering and extraordinary coordination within DEC and 
between us and Western Digital. 

The LSl-11 is not only already a fine product to be used as a base 
for others, but it will be the basis of many other products for us. 

All of the people who have worked on the project should truly be 
proud of a fine job. There's clearly more to do, but the progress 
so far has been great. 

GB :mj k 



~n!noma INTEROFFICE 

1377 
MEMORANDUM 

TO: Distribution DATE: 

FROM: 

DEPT: 

May 6, 1975 

Gordon Be 11 

OOD 

EXT: 2236 LOC: ML 12/A51 

SUBJ: STRATEGY VIS A VIS SERIAL (MULTIDROP) + PROJECT SUDBURY 

I believe that multidrop is going to happen through your perseverence. 
It looks good. 

Will you please come and brief us on the Sudbury project, together 
with the direction you see our computer structures. I would like 
to get the bus into our computer planning for terminals and other 
systems. 

The presentation should be when Julius can be present, and the 
purpose should be to inform us of the direction, together with a 
proposition as to how you believe other products should use it and 
when. 

I concur with Andy, the interface to your module should be based on 
the LSl-11 (Q-bus). 

GB:mjk 

Distribution 

Bill Avery 
Vince Bastiani 
Bob Save 11 
Tony Lauck 

cc: OOD 
Andy Know 1 es 
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1378 

PAG( 1 
SUBJI HAROLD ST O r1 E: DAH.:I 05 .. 07.,,75 

FROHI GORUON BEL.L 
EXI 2~36 
HSI ML:1,2.,l./A~1 

• • • • • • • • • • .. * • • 
TOI FIL.E 
* * * * • • * • • • • • * • 

;)_ 7 
SUBJ I HAROL.D STON~' S V l SI T .... May -tt; l, 97, 

T o I J l m 8 e I I , S t u W a c k e r , :~ a t T e I e h h o I t z 

OC! Andy Kn~wre$ 

• .. * • • • • • 
4l • • • • • • • 

F'rof, Harold Stone, u, of Mass 1s eomfng to talk wTth Andt and 
l on the 15th regardlno the direct.Ion his oommltte1 of cosrRs, 
an Nsr task fo,ce to define comPuter Hardware aooo~Pll,h~ents and 
re~earoh, The goar of COSEHS ls to produce a document, llke that 
for PhYsJos In Persoectlve, out I Ines both computer Sclenca and 
Englneerfng, Harold's subcomnfttee deals with hardware, 

I asked qa.rold to give a talk to us, He wlll, and I'll ser,d 
th~ abstract wne~ lt arrlves-~lt 1s on dtstrlbuted computing 
Cnets)~ He's bringing Prof, Walter Kohler and they'd I Ike to meet 
wlth Stu and N~t, Please reserve the research oonferenoe room 
and some tlme to talk wlth them, 

GBlmJk 

* 

• 
• 
.. 
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413-545-1971 
545-2441 

Dr. C. G. Bell 

May 5, 1975 

j Vice President - Engineering 
_ . o

1
igitald E:l

1
uipme

1
nt Corpor

0
a

1
t1.

7
·
5
on

4 ~ ~aynar, cassac1usetts 
I". . 
"-L_ 

3 . ~Dear Gordon: 
~ \) 

I am enclosing a copy of the abstract and title for the talk 
I will be giving on May 15, as I promised in our phone call 
last Friday. I am also enclosing for your information a copy 
of a proposal on the subject that was transmitted to NSF recently. 
I am completing a technical paper of the subject that may be 
ready in draft form by the time of the visit. I will be sure 
that you obtain a copy it then if it is ready, or eventually 
whenever it reaches a releasable stage. 

.-
Walt Kohler and I will plan to arrive in Maynard around noon, 
and plan to reach your office in time for the i'2:20 meeting 
time. We are looking forward to the visit. Please let me know 
about any changes in time or place if you wish to make them 
in advance of the trip. 

('- r-- ' 
Sincerely, . 
l'-f t,,1-d-t( 

Harold s. Stone 
0 Professor, Electrical and 

..3 Computer Engineer 
J 

1 -~ 
.) ...., 

-> :;:, 
{~ _ _r s:. 

u J,..) :.::::s: 
.,.., 

,.._) ;.. ....-
! ;,. 

.--' -6 ......::., 
'--·' ~ 

u, 
" . ' 
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PLEASE POST! 

To: ·Eng. Managers 

DATE: May 27, 1975 
Place: Mill 3-4 Conference Room 
Time: 3:30 PM 

Multiprocessor Scheduling with the 

Max-fl ow Min-cut a 1 gori thm 

by 

Harold S. Stone 

Abstract 

1380 

In some multiprocessor computer systems under investigation, a 

modular program is executed with its' modules distributed among several 

different computers. Some program modules are fixed in specific com­

puters because they require resources unique to the computer in which 

they reside. Other moduies are free to "float" from computer to coli1-

puter during program execution. The goal of a scheduling algorithm 

is to assign the floating modules to specific processors during the 

course of computation so as to minimize computation time or some other 

cost measure associated v1ith the assignment. He shm·1 hov, tvrn.:.processor 

scheduling can be implemented efficiently with the aid of the Ford­

Fulkerson max-flow-min-cut algorithm as modified by Edmonds and Karp. 
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PAGE 1 

SUBJI THE ¾ F'OR ENG PH:~H PlG DA TE: I ~5 .. 07 .. 75 
FROMI GORUON BELL 

EXI 2~36 
MSI MLl,2 .. 1/A51 

* * • • • * * * * 0 * * * * • • • * * • * • 
TOI F'l LE: 
... • * • • • • • • • * • • * • • • • * • * • 

Toi 000 

we have a maJor 0roblem ln our engineering budgetln;, Ken acQuses 
us of managing bY a constant~ of NOR~ He also states that thls % 
should deoTlne as we grow, He mlgl'lt be 0orreot, afthough ? doubt 
lt~~~we do use the 10% for al I OEC englnearfng and 4,5¾ fo~ ou~ 
part as upper bounds, 

• 
~ 

ln the case of semlconductors, we made a non•deolslon to get Into lt 
v l ~ the 1~ o r c e st o r f a c l IT t y ·, A I t l"I o u g h l hog e T t w l I I b e th e 
ne~t .. to.the.smartest thlng we ever did (cores were 0robahlY first>, 
l was oonvlnoed that lt dfdn't matter When we talkad about It at 
the oartloular Marketfng committee meeting; 

tim entirely baffled as to how we make these declsfons on a 
r a t l o n a I b a. s I s ·, U n I e s s w e c 0 m e u P w I t h an a I t ~H n a t l v e , l t w r I l 
continue from the seat~of.t~e~pants, 

l belleve we can make everYthlng, Jnc1udlng transformers, and 
even the Iron for transformers, but It clearly has to be based on 
~~ of NOR,% ROI,% PC, or our gut, ~ow It ls personalltv drfven, 
If anythlng, We must get better criteria, otherwlse we could be 
getting the company In a lot of trouble via a vis 6ur !nvest~ent for 
ltfil c,roducts, 

11111 r:'1 ld!Y soared, because I dQn 1 t understand, L..et's get a 
:'lethod of ana·lyzlng thls now, 

An).' ldeas? 

GBlmJk 

• 
• 



0 I a I T A L nTE:ROFrICE MEMORANDUM 1382 . PAGE ,. 
SUBJI ME:ET I ·~G t!ITH JAKE OATE:r us .. 07.75 

FROMI GORP.ON BELL 
EXI 2236 
MSS ML12•1/A51 

* • * * * * * * * * * * 0 * • * * * * * * • • 
TOI FlLE 
* * * .. * * * * * • * * * * * * • • * • * • • 
suaJ I HEET 1 NG O'l MAY 2 w ITH JAKE 

TOI Larry Portner 
cc• Irwln Jacobs 

Jake a"d X met ragardTng his vJew about oup softwa,e dlreotlon 
system~ (The meatTno had not been schedul•d wlthout you·) 
we should meet aQaTn soon, but 1 believe he has some valfd 0onoern1 
whlch we must oonslder~ 

1~ The "ot1on about desfgn and oroduct management WhlCh 1s 
dlstrlbuted among operating systems aroucs (RSTS) 1 language 
grouo, fl les (data management), and eommunloe.tl0ns·1 Angel 
understands, but has a hard tl~e comMunlcatlng and control ltng 
the various groups~ (We're coMstruoted thls waY to 9et 
standards1 arid SKflls), bUt the notion of a sy!;;tem comcile'l;e 
with language may sutfer wftn mueh bette~ lnterfaoe sPeos Tt can 
work (e,g~ as ln the 10), 

2, Hets going ta be In trouble vis a vis RSTS~ 
happened was s~ma destgn and no extenslons~ 
suff~r, needlng; 

A.• New comp 1 I er to 1 nor ease sPeed'1 

B, Mora 013.Pabllltles tn data base'• 

c, OPeratlng syste~ enhancements~ 

L~st year, all that 
It IS old and WIii 

we a~en't spending anY aPPreclable on extensions, 
and nothTna haoPaned llst ~,ar, 

3~ The transltfon from 16 to 52 bits could take all software 
from 11 and ~ake a real oaD In time with n~ software~ 

4 ·, Can we ma k e O 1 BO L a s tan d a r d I n s t e 11 d o t m l n III CO a O L? JI r I 
talk wJth Mlke o,c~nnel about ~ursUlng thl, wJth Grace 
HOPP&r ;. 

5~ TPM ean be bUllt fro~ RSX and RSTS base, He prefers the 
P.STS base duo to the gr0grijss1on of Products, The TPM 

* 
• 



PAGl: 2 
SUBJI MEETING WITH JAKE 
' * 

DAT~J 
F"ROMI 

r.:,5"'07111175 
GUR[JON BE:l.L 

strategy ls r,ecessa.rY•"llke crazy, Fol' eUSitJESS, It Is more of 
an evolutlon over existing products tol 

Better data base, 

R, Intarp~ooass oo~~unleatlon so that a Pl'Ocess oan 

rundarienta.l'IY• TPM ls Ilka timesharing• expel')t that lt ts 
a. s I ,, ~n e l a n g u a g e • I 1 t t I e o r n o P r o g r a rn m 1 n g Cl ·1 e , l t I s 
oroductlon>, and h~s bettel' Interprocess oomMunlcatt6n, 

6 ·, COBOL. w l IT e v e n t u a 11 y b e h 1 s I a 11 g u a g e a. t h I g h i;, n d , 

Jo:e 1 s l"!Ot unhaopY Wl th poss I b I I I ty of lHHCORN--J r, about 
$150K range, It has most of features for TPM (lnclud1M9 DB, 
multl~ter~lnals, JnterDrocess communlcatton), 

Therets a RSTS V7 Meetlng t,,~t we should buy Into on May 7 and~, 

GBfmJk 

1383 



0 I G I T A L 1 :·~TEROFF' I CE MEMORA~JDUM 

138~AG£ 1 
SUBJ! STU ~l£CKCR OATE:I l:15"07,,75 

F'ROH I GORUON B~LL 
EX! 2236 
MSI ML~2 .. 1/A51 

0 * 0 * 0 0 ,II, • * • 0 • * * 0 0 • • • * * * TOI FILE 
* * * • 0 • 0 * * • 0 0 * * * • • * * * 0 • 

SuBJI STUfS MOVE BACK TO RESEARCH 

Toi olstr I but Ton 

A. !'though I beT T eve Stu wants to get bacK to r eseu oh, I'm 
terrlf1ed at not havlng a network architect, Please hold up this 
trinsfer untll a r~Plaoement ts found or tl,e network products have 
beQn dellvered thr6uah routing (aPProxlmatel~ 1 Year>~ 

Stu has done a ffne Job tn What's one of the most dJfffcu1t Jobs 
In the comPanYJ let 1 s not blow It now by moving hlri and allowtl"lg 
the DEC MedlocrltY/anarchY to take over, 

He nust continue as an unreasonable architect, With some 
asolratlons as to what networKs are and can be~ 

GBlrnJk 

olstrlbutlon 

~---·-------Jlm 8el'I · 
LarrY Portner 
George Pjowr,ian 
1.1 at Tel ch ho I t z 
L.arry Wade 
s t y ~, e c k e r. 

A 

* 
* 

* 
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~n~nama INTEROFFICE MEMORANDUM 

TO: Distribution DATE: May 7, 1975 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: ML 12/ASl 

SUBJ: PL/S--at I BM 

Random rumor: 

PL/S has been microcoded on a 360 and runs about 10 times faster 
for various Op. Sys. functions. Not surprising since PL/S is used 
for various Op.Sys. programming. 

Supposedly, PL/S is used for all system programming. 

PL/S machines run much more slowly for APL than hand-coded 360 
code--somehow not explainable. PL/S has been effective (see report 
on it in IFIPS HLL seminar last year. 

GB:mjk 

Distribution 

VAXC 
Jim Bell 
Ed Fauvre 
George Plowman 
George Poonen 
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~D!DD!D INTEROFFICE MEMORANDUM 

TO: Distribution DATE: May 7, 1975 

FROM: Gordon Be 11 

DEPT: 000 

EXT: 2236 

SUBJ: RANDOM RUMOR FROM A WEST COAST DESIGN GROUP 

LOC: ML l 2/A51 

Some semiconductor company is busily building a POP-11 for sale. 

GB:mjk 

Distribution 

Qick Clayton 
Bill Demmer 
Lorrin Gale 
Andy Knowles 
Henry Lemaire 
Steve Teicher 
M i ke Tomas i c 



Al Phi 11 ips 
President 
Western Digital Corporation 
19242 Red Hill Avenue 
Box 2180 
Newport Beach, California 92663 

Dear Al: 

May 6, 1975 

Please accept my hearti~st congratulations and thanks for the 
tremendous personal and group efforts on your part in delivering 
the LSI-II to our first customer. This effort has been marked by 
fine engineering and extraordinary coordination within DEC and 
between us and Western Digital. 

The LSl-11 is not only already a fine product to be used as a base 
for others, but it will be the basis of many other products for us. 

All of the people who have worked on the project should truly be 
proud of a fine job. There's clearly more to do, but the progress 
so far has been great. 

GB :mj k Sincerely.) 

/,~~ 
·"'-/ 

Gordon Bell 
Vice President 

·~fice of Development 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(617)89/-5111 WIX: 710-347-0212 TELEX: 94-8457 

1381 



Donn C. Arrel I 
3200 So. Zuni Street 
Englewood, CO 80110 

Dear Mr. Arrell: 

May 6, 1975 

Your proposal came to me. I do not believe we have any interest in 
pursuing the use of your machine as a stapdard product, although it 
does sound interesting. 

Sincerely"" 
I 
' 
i(,~1~ 

Gdrdon B~ 11 
Vice President 
Office of Development 

GB:mj k 

cc: . , , ,_:, -;' ! /'~, ,,e C,rl/] I Steve Ka 11 is _,,._,.._, / ~ · 'J 

DIGIT/IL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(6171807-5111 WJX: 710-347-0212 TELEX: 94-8457 

1386 
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PAGE 1 

SUBJI HP ANALYSIS DATEI kl5 .. 06•75 
F'R0'-11 GORUON BE;L.L 

EXI 2236 
MSI MLl.2•1/A51 

* 0 * 0 0 * 0 * * * * * 
TOI F'lL.E 
* * * * * * 0 * * * * * 

SUBJ1 GRANT'S HP DISC /15 ANALYSIS 

Toi Grant Savlers 
CCI Bob Puffer 

* * * * * • 
* * • * * * 

t a9ree (and h~0e>, HP may nave boxed themselves In, 

* 0 * * 

* * * * 

thaY dld do a Qood Job for the materlal thQY started with, 

Oeaendln~ on the slze of the lo9tc dest9n, do they have a better 
systsm than we have? 

CfearlY they thou9ht about mu1t101e drives and mu1t101e CPU's, 
however, It looks llke thelr ao0roach could be expansive, 
unretlable (slngle control> and a bottleneok, IS lt? 

our ablllty for multlol'e slmultane01.1s transfers, redundant Paths, 
and dlstrfbutedcontrol ls good, especlallY If It's not too 
muoh more exoensfve, I bel I eve sueh an aP~roach c~n be, and 
can YOU exolore what we need or9anlzatlonal'IY or whatever (e,g, 
should dlsks do ~11 the handlers and diagnostics?>, How 
can we get more aggrasslve In the Product ldeas relatlve to 
111h11,t the user sees vls a vls features Cven1us lmo!Ted rellabl!Tty, 
rnanufactureabl !'Tty, etc,> for disks? 

GBpnJk 

GBlmJk 

* 

* 

* 

* 



D I G l T A l, INTEROfP'ICE MEMORANDUM 
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SUBJ: 

* * TOI 
* * 

LOP 

* * * * * * * * * * * * * * rILE 
* * * * * * * * * * * * * * 

SUBJI INTERACTION WITH LOP ON 8 MAY 1975 

To 2 000 

ccr Ed Kramer, John Fisher 

PAGE 1 
OATEt 05•13•75 
P'ROMr GORDON BELL 

EXI 2236 
MSI ML12•1/A51 

* * * * * * * 
* * * * * * * 

Ed Kramer, Gus Ashton, George Thissell and Al wa11aek met 
with Larry, Bill Demmer, Larry wade, George Plowmen, and I. 

Ed gave a caosule of FY76. 

DEV. SM SALES 

·····--· ...... 
Graphies ,65 RT•11 660+501 
A /0 .'2 MUMPS 60 
MUMP • 1 8 Gammall 50 
small svstem 
Videographies .e RSX11M 200 

RSX110 30 
Fast FloatinQ Pt, ,15 OS/9 300 

••••• . ..... 
2.4 3 • 3.5 

Support Costs 
About ,5 Units 

11110 650 
40 361'1 
45 175 
8 250 
Terminals 3000 

* 

* 



SUBJ1 LOP DATEt 
FROMI 

1391 
PAGE 2 

05•13•75 
GORDON BELL 

Page 2 

The b!g eoncerns regardinq interaction with Engineering now 
that PC has gonea 

1. How are all the PSG's reviewed individually and in toto? 
(Our line 0eop1e ••• who we review indiViduallY.) 

2, How does a PSG report on Plans to PLMC and MC? 

3, How can the PL products be reviewed as they were by PC? 

I said we have to propose the process 1n lieu of PC, ete. 
and in 1ignt of MC respons1bil1tY. 

Ed had Questions on the Engineerinq allocation (Phil). 

Ed Pro~oses some form of products clearinghouse 
keep all informed of potential products ce.g, 
~rinter for word proeessing), 

simPlY to 
the Quame 

LOP wants their prooosal entered as an alternative in the 
CLASSIC 11 ~ackaging. 

GB/mjk 



Hector E. French 
9 Davidson Road 
Wakefield, Mass. 

Dear Mr. French: 

May 13, 1975 

01880 

Mr. Olsen handed me information on your adder. Please send the 
complete file including the algebra, so that I can evaluate whether 
we might proceed further. 

Please be a little more specific in terms of quantities for speed, 
time, and other appl !cations beside addition. 

GB: mj k 

cc: Ken O I sen 

'l 

Sincerely,r, 'l ~ 
y~O"" 

Gordon Be 11 -~ 
Vice President 
Office of Development 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STflEET. MAYNAr!O, MASSACHUSETTS 01754 

(617)897-5111 TWX: 710347-0212 TELEX: 94-8457 

139~ 



---7 G. yYJ. (!) 
HECTOR E. FRENCH 

·9 Davidson Road 

WAKEFIELD, MASS. 01880 

A9R 2 c_i ,~; • • 
\. '-'• j 139J 

Hr. Kennoth H. Olean, Pros. 

:Cigi tal Equipment Corp. 

1aynard, J!iass., 01754 

Dear Mr. Olsen: 

April 22, 1975 

addor. 

Thank you for your reply of April 10 concerning my digital 

I can understand your manufacturing requiroments, and I thank you 

for your consid~ration. 

You may racall that sometim1&1 la[,t fall our mutual friend 

~ Hubley forwarded to you a descr~:_~io"n of an til t~~~a_:~~~~~~~-~- ~~~~\) 
worked out. I'd like to enclose, on a ~on-c-onfidenticl basis, sOIDQ 

further infonaation for your ravi1m. \ 

The value of this ali;ebra. to your corq,c:ny wou1d Ji-1 in the 

economics of d0signiDG and manufacturing a :::d.ni-computer h9.~ng complex 

mag!li tudo ca_pabili tias, and ;>ossibly also within conventional aq_uipn~nt. 

I would bg glad to discuss this in gr8e.tar detail at your 

• 'L~· 

\' .. ~· ', --~ ,. convenience. 

I 

y·''\ 
y 

Y.t / -- -

Yours truly, 

Hector E. French 

\. 

r' \,-( ;~~_x:L,-~~-~-_7v'-'o{~ 
\ \ '-) ~ ~ {/ ~ A J ~ 

- \ It, . -=., -t!flyJ,a"f::J' = r t:., ----.-- V / .. __,._ ___ . -~ ---______ __.,--

~ •• : ·.' _l(; 
..Jr/ 

I 
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:\'It·. Hector Frenc!1 
~i Davidson Road 
\\'akcfield, J.Ias;;ac!msetts 01880 

Dear ;,fr. French: 

l t::ank you for your note on ti1e dlJitnl adder. 

April 10, 1975 

;\ number of ye3,.·.3 :1io we s•1c>nt a 6 t·eat :le2.l of ti:,;e 
ccsig:1ing, invcnltn~; and im;novi11:; acidcrs. ')'f·.cn part.;; 
y;ere expensive fois was •sort:w;hile and ~J~O_Jlc v~rote 000!.:;3 
:m:i S)e11t a lut cf tine C:cvdr,•_:,in; t'.1c t!::.8ory of :1d:1crs. 

U,:1"'\'CY"C,:, lat;..~ty~ Y.:e iJuy n1o~JL of our· add~1-~ a.s l~,r~e .:,;c·.Jie· 
intcgr.,ted circ,til.s, r..nd parts at'e so ir!CXJen.;;ive Ciat if 
there is so:-r,e it!!prnverr..ent in the econo:.1y it ..-,ill not :~,:-,1:e 
n1:ich r1iffcrenec. ./~3 n result, '\ve do not !J~·dli arJ·:!ors ~-r:iy­

more and tave lEtl2 intc .. ·esL in t'.1em except fro1:t an 
.;cadcrnic ooint of view. 

T ,:a;l!; you agn in for you-..· l~iter. 

Sit1ccrely yours, 

KHO:mg 

DIGITAL EQUIPMENT CORPORATION, 1"16 MAIN STREET. MAYNARD. MASSACHUSETTS 01754 

1384 
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HINil·il.J!.1_:ELEHENT ADDER 

-·"V\IV-- ---1.~ 

A-------4 
-tvt-V- ~-vVt,V-- ~SUI\;/~ A@?@C 

-1\,".,-t,~ ~ 

15----
t --1,1/0- -/Vt·~· 

·-Pl- i 

A DP~1 

I -,......,~ --­l.//V.t~-

Above information is supplied on a non-confidential b~sis. 

1391 

I J )./4.e,/;;:; E, /2L//t-,:.,,/~ 
Hector E French 
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)ir. Kf!nneth Olsen 

Westen Road 

Linceln, Maas., 01773 

Dear J.ir. Olaen: 

HECTOR E. FRENCH 
9 Davidson Road 

WAKEFIELD, MASS. 01880 

April 7, 1975 

Our mutual friend Nate Hubley hu 11uggested thw.t you might be 

interested in the material enclosed. He h~s earlier given yous similar body 

ef infonnation •n a completely different item, you may recall. 

I'm enclosing, an a non-confidentid bcaia, with ne obligation expressed or 

implied, some infonnation on a digital adder I've worked out. This adder 

require2 enly a minimUUl number of elements. All elements are non-critic.l, and 

the circuit is well-euited to solid-state manufacture. 

If you are interested, with a view toward employment, I would be glad te 

demon3trate my working mod-.1 on a non-confidential baaia ~t your convenience. 

Yours truly, 

M;t; L '/uz{{J_ 
Hector E. French 



999 

,,11.'. I t·JY TEL l' S 1 2 3 1 5 '-l 7 e 5 / 1 2 + 

DI G I T P, L ''AYN A 

PPYQ 1540 12-t-'.AY 13958 1517 12-'!AY 
•p3e, FORN 

DIG I Tf\ L Ef.TI PYEt.JT C or.FOE[, TI ON 
l'-l6 '~AIN STPEET 

''AYNARD, r~ASS 

LT 

CC'LONEL HAO 
EHARAT ELEC'.!'RCNICS LTD. 
JP,Lt-,EP.LL I P • 0 • 
[:A!',lGCLCR, INDIA 

I RECEIVED YOUF PAY 2 LETTER• PRAVIN GHANDI, INDIA, AND HECTOE 
BUENO, DEC t:AYNAP.D, WILL WORK OUT SCHEDtrLE 1;!ITI-! you. PLEASE 
C01'!TACT HECTOR UPNJ YOUR ARRIVAL OR TWX INFORMATION .~HEAD. 

FRO•'!': GORDON BELL - DIGITAL MAYNARD 

END 
NNNN 

+ 

WUI TELLTS NYl{ 

DIGITAL ~:AYN A 
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-~D!DD!D INTEROFFICE 

C1~97 
MEMORANDUM 

TO: 

SUBJ: 

OOD DATE: February 17, 1975 

OOD STAFF AGENDA--FEBRUARY 20 1 1975 

12:30 Production Communications 
Lunch 

FROM: 

DEPT: 

EXT: 

2:00 Packaging Rules (material enclosed) 

Gordon 

OOD 

2236 

3:00 Need for a "Systems" Engineering Handbook 
(Bob Gray memo attached.) 

3:15 Getting money for component engineering 
(material enclosed) 

3:30 Strategy/Budget Sequence 
Preliminary discussion on handle the 
Woods Meeting 

4:30 Perception of Product Manager function-­
out] ine for workshop presentation 

GB:mjk 

Date 

3/13 
3/13 
3/13 
? 
? 
Q4 

FUTURE AGENDA ITEMS 

Field Service communications 
DEC Safety Standard 
Analy5is of Product Manager's Workshop 
Hardware/Software Systems Plan 
2x2 report 
Production Communications 

Be 11 

LOC: ML l 2/A51 

Cudmore 

Best/Amann 

Cronkite 

Responsible 

Shields 
Cudmore/Minezzi 
Abbett/Cronkite 
Portner/Clayton 
Puffer 
Cudmore/Smith 



1. La.rgest basic PC building block in a hex by 15" module. C1338 
2. 

3. 

4. 

5. 

6. 

7. 

Double sided PC boards. 

Automatic insertion of components. 

Standard digital interconnection schemes. 

Present 18 mil cores - 3 wire stack. 

Standard available integrated circuits. 

Standard backpanel connector. 

MECHANICAL FORM FACTOR 

Memory Size 

Cost ·- $ 

- ¢/Bit 

% Increase 

*Power Standby 

(Watts) Operational 

Performance Cycle 

(Nanoseconds) Access 

**MTBF System 

(Hrs.) X Drive 

C.) 
FORM FACTOR 1 

15" X 24" 

(4,980,736 Bits) 

256K-19 

3150. 

.063 

120 

280 

600 

1600 

11,000 

30,000 

t==.-:·-2'::f· .. . 28K~ 
r· \ 
\\~ ; ) 

\ --/ 
.%8/-' 

6.8 

64K-76 

3650. 

.073 

15.9 

140 175 

400 630 

~ 600 

,f600) 1600 
""'------------

10,800 10,600 

30,000 30,000 

FORM FACTOR 2 

15" X 15" 

(2,490,368 Bits) 

128K-19 

1975. 

.078 

24.2 

80 

240 

600 

1600 

15,200 

56,300 

64K-38 

2.175. 

.087 

38.1 

32K-76 

2400. 

.096 

52.1 

100 135 

360 590 

60·:) 600 

1600 1600 

15,000 14,800 

56,300 56,300 

*Voltages +20, +5, -5 : +20 Volts will be temperature compensated. 

**Calculated taking average Mil Std 217A & EMI's Experience. 
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DIGITAL EQUIP\fENT CORP. 
INTEROFFICE MEMORANDUM 

'fo:v S+i---f<\ W'-1c1 . c:L.J.)~,.__ (v,.-J 
TO: ~rdon Bell 

. CC: See Dist. List Belowr 

~~ 
DATE: 

FROM: 

DEPT: 

J.:n~~~r31, ~1975~ \ 11C2 
¢' c• 

Bob Gra · . U 'ff z 
.. • c~ 

11 Engineering ~ 

EXT: 3444 

SUBJ: NEED FOR A "SYSTEMS" ENGINEERING HANDBOOK 

LOC: ML/E54 

The present "Project Leader's Notebook" and "Engineering Hand­
book" are magnificent pieces of work and offer real help and 
needed guidance. 

One aspect of the present "Project Leader's Notebook," however, 
bothers me a great deal. It opens with the premise: 

" ••. we have been increasing our emphasis on the 
total system concept." 

Yet, in no place could I find any mechanism or mention of 
coordinating software with hardware. Hardware is mentioned 
only as something to "get time on to debug!" 

These "walls" must come down if we are to succeed! The next 
issue of the "Project Leader's Notebook" should have a section 
on hardware that parallels that of section 3.1 in the "Engineering 
Handbook." 

An even better solution might be to merge these two documents 
into a single volume that deals with the system aspects as well 
as the purely software and purely hardware aspects of projects! 

Dist. List: 

Ken Olsen 
Dick Clayton 
Larry Portner 
Bob Puffer 
Stan Olsen 
John Fisher 
Bill Thompson 
Bill Demmer 
Jega Arulpragasam 

0 11 Strategy Committee 
Dick Best 



momnomo INTEROFFICE MEMORANDUM 

TO: D ISTR IBUT ION . DATE: 

F:ROM: 

DEPT: 

JANUARY 15, 1975 

DICK AMANN M­
COMPONENT ENGR. 

EXT: 2008 LOC: 6B-3 

SUBJ: HOW COMPONENT ENGINEER ING (CC320) WILL HELP YOU CONTROL 
YOUR COST CENTER AND PROJECT BUDGETS 

Some time ago, I sent a note to you asking whether or not you would 
budget Component Engineering for Q3 and Q4. Since you have replied 
negatively, or not replied at all, Component Engineering will take 
the following steps over the next six months to help keep your cost 
center budget accurate. 

1. We will not accept any requests for work from personnel 
in your Cost Center. 

(1103 

2. We will make sure that nobody in your Cost Center introduces 
a new part into Digital IF IT REQUffiES SUBSTANTIAL WORK ON 
OUR PART. 

There will be a minimum of exceptions to these above two rules. In 
fact, about the only exception I can think of is the following: 

1. If somebody in your Cost Center requests a minimal (1 or 2 
hours) amount of service on our part, or wishes to bring in 
a component that requires less than 2 hours of work on our 
part, then we will try, insofar as our resources allow it, 
to honor the request. 

However, any activity requested of our department by personnel in your 
department that requires more than 1 or 2 hours of work will be refused. 

Component Engineering will do its best to try to help you keep your 
Cost center Budget balanced. 

I hope you'll understand our inability to honor requests on the part 
of personnel in your Cost Center for work during the·next six months. 



PRODUCT LINES AND PERSONNEL NOT FUND ING COMPONENT ENG !NEER ING 

PRIMARY CONTACT 

Grant Saviers 

Bob Peyton 

Ed Correl 

Tom Stockebrand 

Brad Vachon 

PERSONNEL 

John Reed 
Walter Dunham 
Demetrios Lignos 
Chao Chi 
Nott Venugopal 
Norm Fields 
Win Seargent 

Ed Steltzer 
Chuck Bickhoff 
Peter Heller 

Russ Doane 
Dick Pucci 
Mike Morgenstern 
John Bucyzinski 
Mike Lies 

J j,m/Pr ovA:'cl~ nt/ 

)(on .. Meri)::ans 'n / / suWet -n z~· Bil Wa 
D e To as 

Bob Savelle 
Lenny Dionne 
Al Ricketts 
Akavia Kaniel 
Art Savelle 
Gerry Gagnon 
J,m/Mr111/1 

PRODUCT LINES 

Disk 

Tape 

LA 36 

t,.,1J/ -



PRODUCT LINES AND PERSONNEL NOT FUNDING COMPONENT ENGINEERING 

PRIMARY CONTACT 

Gordon Bell 

Jack Shields 

Paul Rey 

Lorin Gale 

John Clarke 

v~;·~~-/ 
Brian Croxon 

Richard Morris 

Bill Demmer 

PERSONN'FL 

Carl Noelcke 
Dick Best 

Tom Kennedy 
Fred Dahl 

J. Drew 
B. Hazen 
F. Loya 
Dave Veinot 

Charles Valliant 
Ed Anton 
Mike Carriefello 

Dave Brown 
John Kirk 
Bob Reagan 
Paul Gardner 
Al DeLuca 

Brian Taylor 

Don Smelser 
Cliff Granger 
Bill Choates 
Dick Manion 
Bob Price 

Al Ryder 
John Misialek 
Bob Kirk 
Sas Durvasula 
Dave Potter 
Steve Rothman 
Jega Arulpragasm 
Bob Gray 
John Levy 

PRODUCT LINES 

98 - Applied Engineering 

94 - Field Service 

14PL98 Power Supply 

95PL18 Central 8 

18PL98 Core Memory 

Dick Gonzales 
Ralph Platz 
Don·Vonada 

,~. 
' .) 



TO: OOD 

INTEROFFICE 

DATE: March 13, 1975 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: ML12/A51 

SUBJ: OOD STAFF AGENDA REVISION--Thursday, March 13 

.... ·r .. 

12:00 
Lunch 

12: 15 

1 : 00 

1: 30 

GB:mjk 

Postponed: 

New Members on M&E 
Stock Option Package 

Product Accounting Status 

Design of Products and how it effects us 
in the marketplace 

A. CBEMA· representative 
B. SDC outside hires 
C. Component Eng. Money 

Misc. topics (Abbett) 
Analysis of PM 1..,rorkshop (Abbett, Cronkite) 

Puffer 
Abbett 

Laut 

Carl Kooyoomjian 
Ray Michie 

ODD 
Kostetsky 
Best/Amann 



TO: 

CC: 

(1-107 

INTEROFFICE MEMORANDUM 

Bob Puffer 

Andy Knowles 
Gordon Bell 
Bill Demmer 
Dick Clayton 

Ralph Platz 

Jega Arulpragasam 

DATE: 

FROM: 

DEPT: 

EXT: 

13 February!T/75 
•. ,. 

Bob Gray. '.~ 
• ,J 

11 Engineering 

~· 

./ 
~~ 
~ 

3444 LOC: ML5/E54 

SUBJ: RESULTS OF FIRST CBEMA MINI COMPUTER INTERFACING STANDARDS MEETING 

The ANSI(CBEMA) Mini-Computer-Task-Force (X3T91) decided at the 
initial 10-11 February 1975 meeting to attempt to CREATE STAN­
DARDS FOR MINI-COMPUTER PERIPHERAL INTERFACES. (The interface 
between a device and its controller). It was deemed unfeasible 
to standardize CPU bus interfaces. 

It seemed to me that it would be in DEC's interest to influence 
these standards by having a permanent member of the task force. 
I do not feel I can or should be that representative. First, 
the task will occupy 10-25% of the representative's time. Secondly, 
my responsibility is mainly in CPU's, not peripherals. 

I suggest we have a permanent representative from your organiza­
tion with an alternate from Ralph Platz's group. (Andy Knowles' 
organization might be a reasonable place to look for a rep. also!) 

The next meeting is April 3-4. Our rep has a considerable amount 
of work to do, to prepare for this! I have notes on the first 
meeting and can explain the expectations. 

Could you please name someone from your group for this task? 

Attached is the summary of the Feb. 11-12 meeting as will be 
forwarded to the main X3T9 committee by the Task Group's acting 
chairman. 

/ecm 
Attach. 



(Copy of Summary, written by Bill McClain, 
X3T91 Acting Chairman.) 

Appendix A (. 1408 

X3T91-13-75 

To: X3T9 Committee 

The Task Group on Minicomputer Interface Standards has estab­
lished for its efforts two main objectives: 

1. Interchangeability of peripherals and minicomputers 
2. Interconnection of minicomputers to large computers. 

The Task Group has directed its attention initially to Item 1. 
Item 2 will be explored later. 

The Task Group has decided that it is both reasonable and feasible 
to apply an interface standard between the controller and device 
electronics of the peripherals. As a start, the Group has defined 
two general families of interfaces (designated as Type I and 
Type II) and differentiated by their functional, electrical, and 
mechanical characteristics. The two groups are: 

Type I Type II 

a. Line Printers a. Disks 
b. Card Reader/Punch b. Cassette Tapes 
c. Paper Tape Reader/Punch c. Moderns 
d. Magnetic Tape d. Terminals (alpharneric) 
e. Digitizers e. Others 
f. Plotters 
g. Serial Printers 
h. Terminals (graphics) 
i. Computers 
j. Memories (bulk) 
k. Others 

It is expected that the Type I group may be divided into two or 
more groups. It is considered feasible to pro'fide interchange­
ability and compatibility within a type, but rnterchangeability 
across types cannot be assured. The Task Group's goal is to 
provide electrical and mechanical specifications that will cover 
each type and functional specifications unique to members of each 
type. Consideration will also be given to the operational 
specifications. · 

As a beginning several factors will be considered by the Task 
Group: 

1. De Facto and proposed standards 
2. Applicability of RS232C and SP1162,1163 
3. Trends generated as the result of applications of 

microprocessors and intelligent devices. 
4. Costs and economics. 

The basic needs in this area of standardization is for total 
compatibility - both hardware and software, however, if hardware 



,. 
r 11· .:.•9 
c.. • \.."' 

is compatible this would be a step forward. This would permit: 

1. Second sources (or more) 
2. Reduce the time limitation of purchase, permitting more 

consideration of service and design. 
3. Possible off-the-shelf items or components. 

Standardization will not impact differences in products nor will 
it inhibit the functional capabilities of the system if the 
device and application are independent. 

The Program of Work established follows: 

I. Type I and II Interfaces 

a. Detailed scope and objectives 
1. Parameters of Interfaces (4-75) 
2. Device characteristics - classification 

(similarities and differences) ( 6-7 5) 
3. Review present standards (defined and de facto) 

(4-75, 6-75) 

b. Definitions of Standards families (8-75) 

II. Type I Interface 

a. Specifications - start (10-75), complete (2-76) 
b. Review for similarities and merge if possible (4-76) 
c. Final proposals for standard (s) (6-76) 

III. Type rr Interface 

a. Specifications 
b. Review for similarities and merge if possible 
c. Final proposal(s) for standard(s) 
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~n~nomn INTEROFFICE MEMORANDUM 

TO: 

cc: 

SUBJ: 

OOD DATE: March 17, 1975 

Vince Bastiani FROM: Gordon Be 11 
Henry Lemaire 
Julius Marcus DEPT: OOD 
Mark Abbett 
John Cronkite EXT: 2236 LOC: Mll 2/A51 

OOD STAFF MEETING AGENDA--March 20, 1975 

NOTE: LARRY PORTNER 1 S CONFERENCE ROOM; NO LUNCH 

1:00 Strategy Position Bastiani/Marcus 

2:00 Strategy Position Lemaire/Croxon 

3: 00 SDC outside hi res Kostetsky 

3:10 Other strategy positions: 

4:00 

Date 
3/27 
3/27 

3/27 
7 
7 
Q4 
4/3 

LA, Disks, Tape 
VT 1 s 
Systems 
Software 

Analysis of PM workshop 

Future Agenda Items 
Topic 
Field Service Communications 
Responsibility for design, fabrication, 
and testing at the systems level 
Woods rehearsal 
Hardware/Software Systems Plan 
2x2 report 
Production Communications 
DEC Safety Standard 

Puffer 
Laut 
Clayton 
Portner 

Cronki te/Abbett 

Responsible 
Shields 

Clayton/Smith/Cudmore 
OOD 
Portner/Clayton 
Puffer 
Cudmore/Smith 
Cudmore/Minezzi 

Note: STAFF MEETINGS WILL CONTINUE TO BE HELD ON THURSDAY FROM 
12:30 to 5:00 unless otherwise noted. 



April 16, 1975 

John Grason 
Computer Science Department 
Carnegie-Mellon University 
Pittsburgh, Pennsylvania 15213 

Dear John: 

The sales on Designing Computers and Digital Systems last year 
were: 

Books so 1 d 
Free books 

Total 

601 X $.23 = $138.23 
3378 X $.02 = 67,52 

$205,79 

Please find enclosed a check for $205.79. 

CGB:mjk 

Enclosure 

Sincere"ly, 

L/ 
C. Gordon Bel 1 
Vice President, Office of Development 
Professor, Computer Science 
Carn~gie-Mel lon University (on leave) u . . 

DIGIT.1\L EQUIPl\1Er1/T CORPORATION, 146 MAIN STREET, MAYNARO, ~1ASSACHLISETTS 01754 

(617)897-5111 T\NX: 710-347-0212 TELEX: 94-8457 

\~1111 
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Dr • A 1 1 en N ewe 1 1 
Computer Science Department 
Carnegie-Mellon University 
Pittsburgh, Pennsylvania 15213 

Dear Allen: 

Apr i 1 1 6, 1 97 5 

The sales on Designing Computers and Digital Systems last year 
were: 

Books sold 
Free books 

Total 

601 X $.23 = $138.23 
3378 X $.02 = 67.52 

$205,79 

Please find enclosed a check for $205,79, 

CGB:mjk 

Enclosure 

Si erely, 

L---
C. Go ~on Be 11 
Vice President, Office of Development 
Prof~~sor, Computer Science 
Car~gie-Mellon University (on leave) 

DIGITAL EQUIPMENT C011POHATION, 146 l,1AI~) STREET, MAYNARD, MASSACHUSETTS 01754 

(617)897-5111 WJX: 710-347-0212 TE LEX: 94-8457 



To: Lloyd Tucker 

DIGITAL EQUIPMENT CORPORATION 

VOUCHER 

Payable To: 

Name: See below 

Address: -------------------------------

Amount: $469,40 Date 4/14/75 __ ...._..;..,:a..;__;;._ ____ _ 

Description: Royalties on Digital Press book "Designing Computers and 

Digital Systems" in calendar year 1974. 

Cost Act. 
Badge Center Account O E 2 

Bo 371 7381 E 98 7207 

Please write checks as follows: 

D Mail Check 

John Grason (CHU) $205.79 

Allen Newel 1 (CHU) $205. 79 

Gordon Be 11 (DEC) $ 57. 82 

$469.40 

Check To Originator 

Gordon Bell ML12/A16 

DEC 1-1028 

3 



TO, 

SUBJ, 

I' 

(1414 

INTEROFFICE MEMORANDUM· 

Gordon Bell 
LOC/MAIL STOP 
ML12/A51 DATE, April 11, 1975r,J I) 

FROM, Phil Laut 1-1,.IAJ( 
DEPT, Engineering 
EXT, 4308 
LOC/MAIL STOP, ML12/Al6 

(Payments of Royalties to Authors for Calendar Year 1974) 
Computers and Digital Systems" 

Source of Books 

# Free 

# Sold 

Payments Due: 

Gordon Bell 

Allen Newell & 

John Grason 

Northboro 

3368 

495 

Calculation 

1974 

Maynard 

10 

106 

Free books 3378 x $.01 

Books Sold 601 x $.04 

Free Books 3378 x $.02 
Books Sold 601 .. $.23 

Total royal ties calenda·r '74 $469.40 

Income from book sales= 601 x $3.95 = $2373.95 

Total 

3378 

601 

Total Pa;t!!!ent 

$ 33.78 

24.04 

$ 57.82 

$ 67.56 
138.23 

$205.79 each 

Last year, you sent a $100.00 honorarium to Dr. Dan Srewrorek for his 
contribution to the book. Do you want to do that again? 

A little history for you to look at: 

Calendar Year 

Free Books 
Books Sold 

Total Books 

Income from 
Book Sales 

Royalties to: 

Gordon Bell 
John Grason 
Allen Newell 

Sub-total 
Royalties 

Honorarium 

Total Expense 

1972 

1480 
718 

2198 

$2836.10 

$ 43.52 
194.74 
194.74 

$ 433.00 

$ 433.00 

1973 

1102 
2942 

4044 

$11620.90 

$ 128.70 
698.70 
698.70 

$1526.10 

$ 100.00 

$1626.10 

1974 

3378 
601 

3979 

$2373.95 

$ 57.82 
205.79 
205.79 

$ 469.40 

? 

? 

Cumulative 

5960 
4261 

10221 

$16830.95 

$ 230.04 
1099.23 
1099.23 

$2428.50 

? 



To, ~ t--J~+- b (+ ~) 

. c;J;~ 61 j{.;, r ~ Poa 1 
DI GI TA L INTEROFFJC MEMORANDUM 

SUBJ: 11 PROGRAMMED I/0 DATE: 
FROM: 

EX: 
MS: MLl2 .. 1 

* * * * * * * • * * 0 0 • * * * * * * • 
TOI F'I LE 

SUBJ: Plo••-vsCKto+Pc)o BRIEF NOTE ON 11 PROGRAHHED 1/0 
ANO CHANGES IN POP-11 ISP FOR BETTER 1/0 TRANSMISSION 

r6: VAXC, Chuck Kaman, Jfm O'Loughlln 

I have long been against Plo 1 s Cl ,e, channels In the IBM 
venacular) because: 

* 

0. Historlcal ly, the IBM 709, 7090 provided them In a really 
maximally costly way, 

1, They add logJcal, and physical comPlexlty, without muoh 
oaYoff Clow duty factor>. Thelr real function Is to 
oass Information, without change, 

2. As a somewhat intel I !gent device, they raQulre more 
coodlnatlon from a higher level !ntelllgent processor, 
Pc, than either another Po or a lesser device. 

3, Another orocessor which has to be programmed, dlagn6sed, 
and stocked. 

4. Programs have to be written fof' It, dYnamlcal I~, by Po. 

5. 1n the I lmit, 1 memory cycle Is reQUlred to transfer data, 
for high soeed devices, the NPR Is used, and achieves this 
Ii m It, 

o, tven In the ease of IBM channels, an Interrupt/block 
transfer to Pc Is often requlred slnce the Po executes 
a Program to plan the transfers, 

7. I/0 computers oraanfzed In the fashion 6f the 6600, and 
networks are the real answer tc 1/0 by doing significant 

0 

1 
75 
L.L 
36 m.f 

* 0 

-+-r 
f 

[~ 
tJ 
r- 1 

~ 

4,4 
~l 
~~ 

data reduction and preProcessl"g, ~ 

Most o f th e th 1 n g s P I o ' s can do we I I , a Po can do I u b st ant la I I Y $ 
better (e,g, ootlmlze disk blocks In order of ,rrlval time>, 
When a Pc Is used thls way, and ~uns out of caPacltY, we slmplY · 
add a second Pc of the same type 1 

I do be1reve we should have more pc,werfu1 ito 1nstruct19nt 

t 

t 



( 

D I G I T A L 

SUBJ: 11 PROGRAMMED 1/0 

INTEROFFICE MEMORANDUM 

DATE:: 
FROM; 

EX: 
MS; 

PAGE 2 
fi:14•08• 75 

GOROON BELL 
2i?J6 

ML:l.2 .. 1/A;1 

In our Pc, to assist In transferring and manipulating data from 
the I/0 world, Thls Includes: 

1. More ra0ld response to Interrupts to transfer blocks 
<vectors) between the MD (via Pc) and an I/0 controller, 
Kio. 

2, Actually cirocesslng lnformatlo" on the fly for certaln tasks, 
ror example, In communication$ tasks, It Is ap0roprls.te to 
take In a character, translate It, put lt In a aueue, 
and evoking a process (Interrupt) In the Pc, If necessary, 

The oerformance gain, attributable to channels, can be obtained 
b :,/ : 

l. Giving cQmmands raPidlY to a stmr:i1e devlce controller, Kio, 

2, Double buffering a second command 1n Kio, 

CURRENT INTERRUPT PROCESSING IN Pc 

ReSPondlng to an lnterruot, and transferring a word takes; 

Save PC, PS~ 
!WVE 10, LOC 
ADC LOC 
!JEC CTR 
UR 
RT! 

Total 

4 
5 
3 
3 
1 
3 

19 

ADDING BLOCK TRANSMISSION 
-------------·---------~-

rr,ov::. t.'r~+ 
e··, 

11 e m o r y Cy e I e s 

BY Dlaclng a control block for block transfers, In the tr•o 
vector locat1ons, we get: 

_____ .,_"""' .. ---~· 
-~·--··--~-----------M~~·> !I/0 Controls 

-------· .. ---~-l!fllll·~,- .,_:,_ ••••---•-•11:"•W 
! PTR I OC '' ~l JP'r to LOCI 

-------------~--- ~-·---------~ lNew PSW lMlso, 



~ : G I T A L 

SUBJ: 11 PROGRAM~IED I 10 

l NT ER OFF l CE MEM::lRMJOUM 

DATE: 
f"R0~1: 

EX: 
MS: 

(1.'."J.16 

PAGE 2 
~4·08 .. 75 

GOROOfll BELL 
2236 

MLl.2 .. 1/.51 

C In ou• Pe, t0 assist In transferring and manipulating data from 
the J/0 worlJ, Thrs includes: 

f' 

1. More raoid response to Jnterruots to transfer blocks 
(vectors> betwaen the HP (via Pc> and an l/0 control ltr, 
f, I o. 

2. 

The 
b.v: 

1 . 

2. 

hctual ly orocessing lf)for111atloP'I on the fly for certain tasks, 
For examole, In communications tasks, lt Is appropriate to 
take ln a character, translate it, put It in a aueue, 
and evoklno a orocess (lnterruot) In the Pc, If necessary, 

r;erformance qa1n, attributable to channels, car, be obtained 

Giving Clmmands raold!Y to a sfm01e device controller, Kio, 

Double buffering a second command In Kio, 

ResPondl"g tu an lnterruot, and transferring a word takes: 

Save PC, PS..J 4 ··,t,1 ,,, 

MOVE. l O, LOC 5 (''> er '/ ' ., 

t.DC LuC 3 
llEC CTR 3 
UR 1 
RTJ 3 

Tota.! 19 ·1emo r y Cycles 

ADDING BLOCK TRM.JSMISSIO'J 

-------------------------BY Dl&clng a control block for block transfers, In the trao 
vector locations, we get: 

-----------------------·-> 
----•--w••-•'\•••~-
!PTR roe;\ ~: 
-------~-----!~-~-
! Ne·/4 PSW I ., 

·-·---------.. !I/O Control! 

"'-·------~--l!"W 
11!:-w---- .. --.---
lHlsci CTR: 



( 

D I G l T A L INTEROFFICE MEMORANDUM 

PAGE 3 
SUBJ: 11 PROGRAMMED I/0 DATE: 

FROM: 
EX I 
HSI 

04•08•75 
GORUON BEI..L 

2iJ6 
Ml..12 .. 1/A51 

·-·--'1!194!11!'---~'!9'1!1 
!New PC _,_.., _______ '!lllt_.., 

This takes 6 memory cYcles per word transferred, 

USE OF BLOCK TRANSMISSION IN MICROCODED MACHINES USING CURRENT 
PROGRAMMED Kio's, 
-------------~----•~------~~-~--•-w-~-w--~-----~--~--~---•---• 
Tho 11A40 can lmolement the lnstruetlo" directly a"d aehleve 
the 3X soeed UP, 

For the PDQ, the variables can be moved Into Its WCS, and In 
orlnciole, achieve a soeed of 2 memory cycles with current 
orogrammed controllers (Klo>- ... anottier factor of J, 
r~ote, that In this case, since the PC doesn't move, there Is 
no need to fool with the stack, ete, 

Summary of changes; 
·-------------·--· 19 Current controllers via ororJrammfng 
Additional block transfer Instruction 

for current controllers 6 . W!.-L-
Mlcrocode cachln~ of data for block transfer 

Instructions using current controllers 
Best case .. -NPR contro I I er s 

(\(\ .. ? -l:,· .. (, ~R.,~ .o-i· 
2 w.v&-1 

1 

IMPROVING THE RESPONSE TIME FOR HIGH SPEED CONTROLLERS 
~--~-----~----~------------~---~--~-~-~---------·-----
A second problem, gettlng commands to an NPR•control fer, Kio fast, 
can be solved In a slml lar waY, Altho\Jgh In 0rlncl0le, It 
could be handled by double buffering In the controller, 

In this case, a block of Instructions are sent to the control 1er 
at Interrupt level, Thls could be accompl lshed In several WO'$, 
lncludina a block transfer Instruction, Most llkelY, thll 
lnstructlon should be e~eouted at a high ~rtorlty level, 
and an Interrupt caused to a lower level, signifying 
command co~pletlon, This needs to be worked out based on our 
current K's, 

•Pc--central processor; Pio••I/0 processor CIBMe1e;0hannel>·~ 
a device which executes commands <lnstructlons) from a stored 
oroaram the Pio Is lnterprettlng; .Kfo• .. lo control ler- .. sfmole 
device to execute 1 Instruction at a time, 

GB:mJk 

• 



,.r:1J18 ~n~noma INTEROFFICE MEMORANDUM 

TO: 

CC: 

SUBJ: 

OOD DATE: Apr i 1 1 ' 1975 

Mark Abbett FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: 

OOD STAFF MEETING AGENDA--Aeril 32 1975 

12:30 
Lunch 

1 : 30 

2: 15 

2: 45 . 

3: 15 

3:30 

4:00 

4:30 

Date 

4/24 
4/24 
4/24 

4/24 
4/24 

5/1 
Q4 
? 

Format/purpose of OOD staff meetings 

Yellow Book--a monster? 

Standard Microsystems Proposal 

LA36 RFI report 
(material attached) 

Development Managers Committee Meetings 
(material attached) 

Operating Systems 
(material attached) 

Organization--Displays, LSI Eng. & Simulation 

Budget Status & Schedule 

FUTURE AGENDA ITEMS 

EEO Position 
DEC Safety Standard 
Presentation of Patents (Delagi, Gray, Wade, 

Cut 1 er, Si ekman) 
Presentation of Eng. Mgrs. Seminar Design 
Job responsibility statements from OOD 

members for PM 
Engineering process 
Production Communications 
2x2 Report 

ML12/A51 

OOD 

OOD 

Bastian i 

OOD 

OOD 

OOD 

OOD 

Laut 

Responsible 

John Sims 
Mondani/Minezzi 
S iekman 

Cronkite/Abbett 
Cronki te/Abbett 

Best 
Smith/Cudmore 
Puffer 



\ 
~-

Dick Clayton 
Phil Laut 
Larry Portner 

Yellow Book 

. LOC/MAIL STOP 
ML12/A.51 
ML5/E71 
ML12/Al6 
ML12/A62 

(For Staff Meetin 

DATE, 
FROM, 
DEPT, 
EXT, 
L6C/MAIL STOP, 

ssion 

ML1/E38 

This morning I read the February Yellow Book. I'd encourage 
to do the same. Gentlemen, we've created a monster. L__ __________________ _ 

I had only glanced through the December and January copies, 
reassuring myself that I'd already read most of it anyway. In 
fact, besides the reports from my group, I do get many of the 
other reports directly (I'm not sure why) so that it is the second 
time. through for at least one-third of what's there. But the real 
reason I'd been less than thorough in D~cember and January is that 
the book is so thick and so intimidating and so· full of (to me) 

~ 
meaningless detail that I can''t cope with it. I'm not sure who 
can - certainly not the Marketing Committee or the Product Line 

~~,7 Managers. . · 

~q,P I propose one person (the new Al Sharon, whoever he is) be assigned 
./ to go through the bonk, refo. rmat. the iude:x, eli111.i11ctLe the ju,1k. md.i.l, 

/ , )I' and end up with a book 1/3 the size that is an overview rather than 
.. ~ -,l,. 'l the infinite details of alphabet-soup projects. 

\t-"~i Some points to consider: (1) How come Dick and Larry don't write 
monthly reports? Should I bother or are the next level reports 

~ all that's needed? 

(2) There are 20 pages of Field Service component failure and 
(J ... JA. ----'-'~·nventory data starting at 3.1.5. This is useless to me and I 
r""'~- can't believe anyone reads it. Who is it for? 

lt (3) Some of the indexed author~ never·submit reports. Bill Hogan 
has never (to my knowledge) submitted a report, Tom Stockebrand 
hasn't had one since December, . 0th.er areas are spotty at best. 

(4) The software report at 9.1.1 is an untitled and unauthored 
list of neat mnemonics that I-can't possibly decode. I can't 
even figure out what computers some of this stuff is for. 

(5) The 34 pages of EDP gobbledygook.starting at 12.0 has got to 
go. Did you realize we were pla11ning to spe~d $62,340 on "HRSDB"? 
I didn't either, but I'm sure glad I know now! 

(6) A monthly report should never exceed two or three pages. 
Ralph Platz uses CS2 to unfair ,advantage and generates 10 pages; 
George Plowman weighs in at 13 .Pages; and 4im Bell manages 12 
pages on research! Good grief! Do even· their bosses have the 
patience to read this? 

Let's agree to stop this ecolog~call_y unsound production and return 
to something useful. 

rml 



TO: 

cc: 

Ken Olsen 
.,,/ 

..c;"'ordon Bell 
Julius Marcus 

DATE: 

FROM: 

DEPT: 

EXT: 

25 MAR 75 

Vince Bastiani /{J ~,fl 
~> 

DECcomm Engineering ~ ~ 

3292 LOC: ML5-3/E43 

SUBJ: STANDARD MICROSYSTEMS PROPOSAL 

The enclosed proposal describes a joint venture between 
Standard Microsystems and Digital Equipment to develop 
an LSI chip usable for synchronous communications inter­
faces. 

Th.is chip would be extremely useful to us, as it would 
replace over 50 discrete IC' s and would be usabl,= in 
two or three project currently under design or being 
contemplated. Hwever, since the chip basically defines 
a serial synchronous communications function which is 
of use to anyone doing serial synchronous communication, 
I feel that to achieve an eventual lower cost part, the 
chip should be developed as a standard produ~t. This 
should result in eventually having multiple sources and 
hence, a lower cost could be achieved in the long term. 
The disadvantage, of course, is that we are providing 
SMC with some of the expertise to build the chip. 

It was my understanding that you had some concern over 
an identical situation regarding the UART, where we 
essentially provided some specification expertise as 
to what the chip should do. I would like to know your 
comments about pursuing the matter in regard to this 
particular chip. 

/bt 



· ' ··-;:~· Ulll 
• /' ·~"lll-11 
~; f ..... ».i.l 

SMC Microsystems Corporation 
35 Marcus Bculevard 
Hauppauge, r~ew York 11787 (14::1 ------

[::··~- I 
C"j Vt~ ,/

). -·~-· ..J---1../ .. ~ 
/ Gerald Gollub · 

. -r~ 
March 14, 1975 . ~ vice president marketrnG 

r~ 
~ 
~ ,. A.~ ... ~ 

(516) 273-3100 

or:. 
~p 

TWX 510-227-8898 

D:i.gital Equipment 
146 Main Street 

~ ~~;,. 

Corporatio~ \ •· 

Maynard, Massaciuse·tts 01754 

Attention: Mr. V. Bastiani 

~if"' 

00 f.) 
Subject: SDLC Proposal 

Dear Mr. Bastiani: f~. Hr, 
SMC: Microsystems Corporation would like to propose a joint venture· between s;.:c 
and DEC for the purpose of producing a ~OS/LSI SDLC com.'Tlunication device. S~lC 
will supoly the PIDS/LSI design and manufacturing expertise and DEC will supply 
th€: SDLC product support. 

(,)~ t( 

(l_ve,t1) 

DEC/SMC will joi.ntly generate an overall specification including: TTL schemat·- ,. 
ics, timing diagrams, and overall circuit functionality. At a minimum SMC will 
pre duce a device accE:ntab le to DEC which may also include some features based 
on ~IC' s product marl<:et survey. 

l ~t is underEood that. DEC a_n.d S.-lC h~\~$' ... ~.Y-~.u..a.UL~?!~~~~~-~-e-~--~-o ___ s_1::1Pr-°.!.!..:,_a~i_:_?th~ 
L--requirements; ir; thi~ regard DEC wi 11 commit to solely sunport S'.-!C in its c:Iev~.l-· 

opment efforTs--·~:nd S'-':C will commit to give DEC requirements (both design and pro­
duction) highest pricrities within Si-'C. 

Based on an initial rrarket survey there appear to be three general areas of con­
cern: 

1. When dces the market need an SDLC device 
2. Will IE~ change the CRC character 
3. WU 1 TE\! change the SDLC fornat, ie. 7 bit data word, 

6 bit data wor<l, etc. 

In all of these areas we are prepared to accept DEC's guidance. 

G ,,rder to begin this venture an understanding of the business considerations is 
quired. We at S~fC need a firn corr.mi tment for a minimum of 2,500 pieces to he 
o,:ured within the first year after :.1rototyne delivery. In add::tion, an agreed 
production price must he established. · 

SMC: is prepared to o::fer DEC a price of $32.00 for the first 2,500 pieces with a 
projected price of SlS.00 to $20.00 thereafter. 

We at SMC are nrepared to· undertake the desi!:'.n of the SDLC chip within 3-4 week7;_ 
after signing an agre1!ment with OEC. Initi.:il. prototynes can he expected within 6 

\\ to 7 months, with production '-luam::i tics to fol iou. within ,j weeks,, ) 

Ud .,b-t . f PL ,1 0 l,( Pl I ( S DlG ~.-,f':~.if·-~C . . 

tid /(/w.r ~ BlA--<J ( 
~ I\ :,,.,.,~,'"l"lrrl 1,A.-, .......... ,.. -.,,..____ / 

i 



March 14, 1975 

S1.nnmary 

1. SMC is prepared to commit to a price and schedule for an MOS/LSI device 
for SDLC. 

2. SMC needs to have a firm commitment from DEC which represents DEC's first 
year requirements. 

c1122. 

It is SMC's desire to initiate and develop long-term relationships with select cus­
tomers which we believe is best achieved by providing a competitive edge, both tech­
nically and price-wise in the market-place. We are confident in our ability to 
materially contribute to the satisfaction of this need. We appreciate the opportu­
nity to provide this letter proposal and welcome an opportunity to discuss any or 
ail elements in further detail at your convenience. 

GG/cb 

cc: D. Lutzick - J & J 
F. Zereski - DEC 

Very truly yours, 

Gerald Gollub 
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'' <• . ,''t 

lfl[i[l ;~·INTEROFFICE 
:W~W-·~~-·_E_M_O_R_A_N_D_. U_M_~_ 

' s\Jaje(:T : LA36 RF'I Rt!port. ..DATE 

TO Al Huefner ML l-3, E26 FROM Dave Chertkow · 

, c.c. :/4ordon 'Bell ~1L 12-1,ASl 
Bbb Puffer ML l-3.El8 
.Horst Kuhn Munich 

Attached, (on Al,' s copy only) . is the report ' 
covering LA36RF1 . 

.

. ·· .· .. . -Tl'ie conclu$iibns are that the LA36; fn its present . 
· form does not· meet German requirements and therefore 
will not be granted a general license for sale in 
Germany. 

comments • • 

'.AA .j µ 
. 



INTEF~OFFICE 
C1,1Z5 

MEMORANDUM 

----
SUB,J: 

Pete Conklin* 
Ed Fauvre* 
Jack Mileski* 

t--

MANAGERS 

George Plowman* 
Ed Wriqht (Guest) 
Pat White (Guest) 

FROM: George W. Plowman 

DEPT: Diagnostic Engineering 

EXT: 3329 LOC: ML21/E20 

EBRUARY 19, 1975 MEETING MINUTES 

.·g\, 
Ts S-v-vk c~ "':>'ivvv~ u.,-o-{tl ·lvt~ ? 

)~t ~ <,?, J~ ~ cltCv._J c-k :J"'7A,"" c;,-bv~ 

W\, le,,, ) iA4 ,u. ~ ~·, lct,t,11'\,$, J ~..fl , 
Hank Spencer f ) ,.. .q. T 1/j d~ 
Bill Slack* tvl·1zf { c:l c" lU o -v UJ"v{i,,,_ ) >vt, c.,: ~ e~ 7 

Absent were: 

Project Plru,s ::e s::i::::::s Cvv ~O "'J "b ~~~ , ; } 
The responsibility for developing drafts for Project Plans, Fua:i:nal Specificat/ans 

~ and program Design Specifications were accepted as follows: {fY' ~ h.CV'A~ { s 

Project Plans - P. Conklin - Draft due 3/17 
Functional Specifications - P. van Roekens - Draft due 3/17 
Program Design Specifications - J. Mileski - Draft due 3/17 

Ccrvt~ Ft~ o­
YV\M-ciA -~ ~llf: 

Inputs relative to the above documents :ihould be given to the responsible individuals 
by 2/28 for their review and consideration. It is desirable that the drafts for Pro­
ject Plans and Functional Specification.;; be distributed one week prior to the March 
19th commit,:ee meeting, so that any iss,.1es of concern can be discussed and resolved 
at that me~·::.ing. 

Mechanics of the Product Develoement Process 

In keeping with the goals outlined at La.rry Portner' s February Woods Meeting, it is 
the intent C)f the committee to have the basics of the development process defined and 
implemented by June 30th. In order to ,:i.chieve this date, we will concentrate on a 
phased implt~mentation of the development process wherever possible. The methodology 
that we are going to follow will be to 'Nork within the framework of the "total" 
development process model. Specific em:?hasis however, will be placed on those pro­
cesses that relate specifica.lly to the development activities, with the intent of 
further defining the model and incorpor.:i.ting other aspects of the total process itself 
as they bec()me defined. 

In order to bring the model of the development process ir.,to focus, th~ committee 
Chairman is responsible for generating a Cursory Project Plan and Ed Fauvre and 

* Committee Members 
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Pete Conklin acting in the capacity of co-architects will generate a Concepts Over­
view. Preliminary drafts of these documents are due in two weeks. Following the 
creation and review of the above, it is our intent to develop Functional and Design 
Specifications and further delineate the additional phases required to make the 
process operational. Jack Mileski accepted the responsibility to provide the reli­
ability/human factor relationships concerned with how we "sell" and implement the 
program as well as a follow up post-mortum on the results. 

Management Policies and Procedures Manual 

The introductory memo that Jack Mileski is drafting for Larry Portner's review was 
discussed. It was suggested that Jack place some added emphasis on short and long 
range implications to the company as additional support for the need for these 
policies. In all other respects, the committee accepted the memo. Jack will redraft 
the memo and submit it to Larry Portner for review. 

The committc:e discussed the mechanics and how the poli1.;y manual would be controlled, 
and the requirements for conveying general information to the user of the manual 
relative to how policies may be added or changed. All members agreed that something 
would have to be drafted and included in the manual to solve this problem. 

Jack Mileski expressed some concern about introducing the manual prior to having a 
clear concept of the "total" development process. 'l'his was discussed at length, 
bu~felt to be less consequential than holding back the release of the manual. It 
may be possible to provide a concepts overview for inclusion with the initial dis­
tribution of the manual, which is presently planned to be done no later than the 
end of March. The inclusion of this in the initial release will depend on the pro­
gress made by Ed Fauvre and Pete Conklin in defining the development process. 

International Conference on Reliable Software 

Larry Wade had circulated the notice of the above subject conference recommending 
that several people within the software development organization attend. The com­
mittee agreed that Jack Mileski and Ed Fauvre could, subject to Larry Portner's 
approval, attend the conference on behalf of the development groups and would be 
responsible for aggressively exposing the information gathered to the entire organ­
ization. Jack Mileski suggested that we might also combine the trip with some 
recruiting since Xerox is located in the immediate area. 

Policy/Standard Reviews 

The committee discussed the method for handling policies or standards at the committee 
meeting and decided that any policy or standard seeking ratification from the com­
mittee must be in the hands of the committee members at least one committee meeting 
prior to the meeting scheduled for the ratification of that policy or standard. This 
will insure that an adequate arr.cunt of time is provided for review. 

Next Meeting 

The next Development Managers Committee meeting will be held on Wednesday, March 5th 
in my office at 21-4. The agenda for this meeting is as follows: 

Review Final Format of Specification Control Policy - 15 minutes 
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Final Review of Development Review Policy 
Draft Review of Software Schedule Review Policy 
Discussion of Development Process Model 
Cursory Plan.and Concepts overview 

rd 
Distribution: 
Gordon Bell 
Jim Bell 
Peter Christy 
Pete Conklin 
Ed J:'auvre 
Oleh Kostetsky 
Jack Mileski 
Dave Palmer 
Larry Portner 
Bill Slack 
Hank Spencer 
Pat Spratt 
Nate Teichholtz 
Pete van Roekens 
Larry Wade 
Pat White 
Mel Woolsey 
Ed Wright 

-"{-
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- 15 minutes 
- 30 minutes 

1 hour 
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SUBJECT: Software Engineering Development Managers Committee Minutes 

STATUS AS OF: FEBRUARY 19, 1975 

ISSUES 

Mc:magernent Policies 

Code Reviews 

Development Reviews 

Schedule Review 
Specification Control 

Software Compatib:Llity 

Cataloging and Adninistration of 
Management PoliciE~s 

Project Management System 

RESPONSIBLE 
PARTY(S) 

P-. van Roekens 

G. Plowman 

P. Conklin 
E. Fauvre 

B. Slack 

G. Plowman 

Definition of Terms and Plan for B. McNerney 
Implementation 

Supervisor/Project Leader Training J. Murphy 

Guidelines for: 

Project Plans 
Functional Specs 
Design Specs 

Job Descriptions 

Managers 
Supervisors 

Future Agenda Topics: 

Productivitv and Process Technoloq 1• 

Structured Programming 
Reusable Code 
Use of Bliss 
Project Notebook 
Performance Review 
Technical Training Plan 
Development Process Model 

P. Conklin 
P. van Roekens 
J. Mileski 

Jim Murphy 
" 

G. Plowman 
Conklin/Fauvre ·, 

DUE DATE 

Jan.l, '75 

.. " 11 

" 

Schedule 
Due Jan.l, 
'75 
Feb. l, '75 

ISSUES/COMMENTS 

Not to be issued as general 
policy 
Policy rewritten in release 
format - complete 
Drafts undergoing review 
Being rewritten in release 
format 
Being addressed by Software 
Compatibility Committee 
B. Slack - Chairman 
Organization and format 
resolved - Initial release 
planned by 3/31/75 

OPEN Effort ongoing. Schedule 
for next review not estab­
lished. 

Jan.22,'75 To agree on Plan and assign 
responsibility for imple­
mentation. Modules 1 and 2 
to be ready in March. 

3/17 DRAFT 
3/17 " 
3/31 II 

Individual comments are due 
to Murphy 

MAR. 3,'75 cursory Project.Plan 
MAR. 3, '75 Concepts Overview 
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PAGE 1 
SUBJ: OPERATING SYSTE~S DATE: 

FROM: 
03-04-75 

GORDON BELL. 

0 0 0 0 0 0 0 0 * 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 * 0 

••PLEASE••SENO TO: PILE 
* • • * * * * • • 0 • • * • • • • • * • * * * • • • 

SUBJ: OPERATING SYSTEMS 

TO: LARRY PORTNER 

CC: DOD 

I be! ieva we've really a disaster ln the works vis a vis the 
mushlness of exlstlna -ooeratlng systems (and comouters?). 

At the hlgh end GPTSS (which already seems too late): 

1, ~STS (or TOPS 11) 
2, IAS 
3. r?SX with swaopino and schedul Ing (ln progress) 
4. RT wlth multT cir6arammlna, 
5. 11/85 

At the low and: 

1, RSX-11/M 
2, RSX-11/S 
3. r,r-11 

wlth the orlce of 5K of ~emory movlng to be about $100 <also 
the or Ice of a cheap service cal I>, I have trouble understandl~g 
the low end, low core reauest for 2 operating systems whTch have 
ldentica1· functional caoabl I lty, (Say we sel I 10,000--that's 
~nlY 1 mll I Ion savlncs t6 handle manuals, training, supriort, 
standards, etc, etc,) 

The ne~t d)saster Tn rirocess could oulte easl IY be using the 
PDQ ~cs to enhan6e FORTRAN on RT11 to get a b\gger memory ln 
ITeu 0¥ usfng a larger address s6a~e which we have to define. 

I believe the two ·PH's lnvolved here have to coma at this from 
a buslness view6~lnt, The development costs and lncremental 
~amory costs are the trlvlal costs, the rest wl I I kl I I 
US, 
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SuBJ: OPERATING SYSTEMS DATE: 
FROM: 

Let's dlscuss thls at staff ~eating so that the review ol these 
aulte black and wh1te hot Issues can be looked at, 

Unllke the CPU strateaY that reQutres exollclt tool up 
dollars Tn Productlon and we kl 11; OPel'attna systems get us ln 
subtle waYs, Have we ever not released software that was 
done?? (Remember the work we have on DOS, and how we're 
unable t6 sel I new hardware to these users unless 
we contTnue massive suciciort?> We really 
can NEVER droci an ODeratlng system once It aets ln the fTeld, 

Larrv, cilease oosltlon the Primate on Your ciosterlor. 

GB:mik 

PAGE 2 
03-04•75 

GORDON BELL. 
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~~@~D~D INTEROFFICE MEMORANDUM 

TO: 

SUBJ: 

OOD 

OOD STAFF MEETING AGENDA--Aer i 1 

12:30 CDLC Chip Analysis 
Lunch 

10, 

DATE: 

FROM: 

DEPT: 

EXT: 

1975 

April 10, 1975 

Dick Clayton 

ODD 

3638 LOC: ML5-2 

Bastiani 

1:15 Set on date and outline of Jungle meeting ODD 
(late April). Topic: Help Dick & Larry 
set systems orientation and better integration 
of hardware/software development. 

1:45 How can DOD best use Ed Schein? DOD 

2:15 Gordon's assignment of tasks to other ODD • ODD 
members. 

2:30 End 

Date 

4/24 
4/24 
4/24 

4/24 
5/1 

5/1 
5/1 
Q4 
? 

FUTURE AGENDA ITEMS 

EEO Position 
DEC Safety Standard 
Presentation of Patents (Delagi, Gray, 

Wade, Cutler, Siekman) 
Presentation of Eng. Hgrs. Seminar Design 
Job responsibility statements from 00D 

members for PH 
Engineering process 
Corporate Package 
Production Communications 
2x2 Report 

Jungle Effective Systems: How do we do it? 

Responsible 

John Sims 
Mondani/Minezzi 
Si el-'JTian 

Cronkite/Abbett 
Cronkite/Abbett 

Best 
C 1 ayton/Puffer 
Smith/Cudmore 
Puffer 

DOD 
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D l G I T A L I NTEHDFF I CE MEMORMJOUM (1432 
PAGE 1 

SUBJ: t1Y DUTi[S DURlflG 11VAX WORK OAT(; 1!14-(18-75 
FHOM: GORUON BELL 

ex: 2236 
MS: ML12-1/A51 

0 ~ * a, * * ·* 0 0 * 0 * 0 0 .0 0 a, 0 * 0 

TO: tILE 

* * a, * * II- 0 * * 0 * * C * a, a, 0 * * * 

To: Ken Olsen 

During thls ooriod which 1 hope will last onlY u'itll June 1, 
I would I ika to distr lbute my activities as fol lows: 

ooerations Committee: Larry wl I I attend as rotating membar, 

* 
a, 

* 0 

l wi I I try tQ attend sections of meetings on 00D relevant Issues, 

Salary Review: I' 11 attend, but would I tke 'to leave ear IY, 

woods: attend as noeded•-work on alts as needed 

Manufacturing En~lneerlng: 
l Ike to drop out for nuw, 
another :"'lamber. 

Sob chairs and reoresents, I'd 
000 should decide w~ether we add 

Eng, Co~mltteo: droo out co~plctely for now, 

Staff meetlnqs1 Dlck wl I I be the secretnry, and In my absence, 
also run the meetings, 

Marketlna Committee quest: so~eone from 000 as needed, I 
f6und it very useful to attend during tho reviews !aadlng to 
budget duo t::, Droduct/r1arket over lap, (l Hou Id .!Ike to continue 
this on ad hoc basis when llVAX settles down,) 

Products Comr~lttee: R, Puffer, Chairman 

PSG Revlow Meetings: not attend 

P a c I< a g I n Q : ! s 1 t r e a I I y yo u r s ( a n d 8 o b • s a n d D I c k ' s a n d 
every P/L wri:ch has to do their own because the standard ls ooor>? 
Dick and Hob should roal ly have a Plan by 5/1/75 to slgnlfi­
cant!y !~prove oackaolng, 

Intodaco to c:o:-P1: Dick, Larry and Julius, The Integrated 
olan should be crese~ted to 00D by 5/1, 

Interface to dl3olays: 1om is now reporting to Gob, wl I I 

* 
a, 

* 

* 

0 

0 
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PAGE 2 
SUBJ: MY DUTIES DURING 11VAX WORK DATE: 1:14-08-75 

FRO'·!: GORDON BELL 
EX: 2236 
MS: HL12-1/A51 

koe~ Involved only to the extent needed to Insure VT50+~ has 
24 lines and lower case, Also, the VT51 should Silo to the 
rumored extent It has, otherwise It becones non-useful, The 
termlnals strategy ls thoroughlY on Bob (for oroducts), 
Andy (for conoonents marketing) and Marketing Conmlttee (for 
end user), It must be restated and reviewed In I lght of budget, 

Mai I: lntend to read and react less, 

.GB:m.lk 

cc: 000, 8111 Demmer, Bi 11 Thomoson, John Fisher 
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a r c r , , L tNTEROrrICE MtMORANOUM 

F'AGE: 1 
SUBJi 000 AGE:NDA OATEI ~ 1h2J•?5 

F'ROMI O!CK CI.AYTON 
E: )( I 3638 
MSI HL,5•2/E:71 

• • TOi 
• • 

• • • • -i::-1,L.£ 
• •• • • 

• r' i_? ,.// Af ~ • 
• ---;--, _-v- .J . 

• • * • 
• • • • 

SU8J~ __ 000 ST~ff' Mf:ETING AQE:MOA••APRIL. 24•. 197~ 
w·~··~~··•••-~•••w••••••·~~·-~-·~••·••~•·~•··•~ 

* • • 
• • * 

tEO PosTtlon ,Tnformatlon> John Slms 

• • 
• • 

10i30 

11100 DEC Safety Standa~d M6ndanl/Mlnez~T 

12115 
Lunch 

I n f o r m A- c h l t 0 i, m 1 nv--t'C1V'elf'rtt1nnal1'r"tt·------

R es 0 i:i n s Tb TT It Tes of OOD me,,bers 
(Kent ' · 

Hhat can we !'earr, about Englneerlnci 
Mgt? CMIT oourse matq~lal attaohad) 

Presentatlon of Patents••Delagl 
~ray, Wade Cutl'er 

OOD 

Rafi 

Slekman 

. . . . . - . 

• 
• 

·~----~----~-~~-----------~------~·-~-·--~--~------~-----~~--~~~ . . JO~ . . IPUTURE'. AGE NOA - lTEMS . . . . - . 

Oate 

~ 71 ,, 
II~ 

,,1 1 0 

// ~ 

••~•e~--~•··~~··•e•9 

Job resconslbTl'Tty ~tate-ne,.,ts from 
000 fo~ Product Manager$ 
<T"vTte Abbett/Cronklte> 30 mln, 

L.Sl e:ngln,urlng 
Go1ls1 Rasi:iurce afl'ocatlon, PrOJeots 
Cw~Jtten m~terlal distributed 
by 4/2A/75) 4~ mln, 

. ,,.. 
, I 1 Jt)I ~ St, tu, r •Port on 3 ~ b I t c re, J e o t 
~ i5 mTn·, 

5/ \.Joods outlTn•, goals, liQhedule 
!et mTn", 

Oe0eyf~tl1 whT~, cia0ar on test1na~ 
00,n dTae~ssT~n ~, •oftware, sYste~, 
hardwa~a, rJefd Servloa, Mfg, ~01,, 
and ~oter,tlal ~hange, Tn Dressure ~n 
/,J].;. 

Res00nslbl~ -~.,--~~--_,,.. 
CI aYton/r:iuf fer/ 
Portner 

Ga l'e 

BeTI 

Portner 

000 

.. 
' 

• 
• 



suaJ1 

04 

RCimJk 

' 

000 AGENDA 

aoals b! varTous group, Jnd the 
aomoanY, 1 MQUr 

Status of Cor0or1iJ PaoKag,s 
31 mTn Cwrlttan maiarlal Jhtad of tTme> 

Productlon Communloatlcn 

communTcatlon IntePfao, with Hardware 
and ,oft1t11pe 

, 2x2 Re~ortTn~ 
Junafeen111 rffsctTve S¥'1tam11 How do we do ft? 

OATtl 
F'ROHI 

r.14·~ i..: uS 

PACE 2 
'14 111 23•75 

DtCK CL.AYTON 

Cudmor•/SmTth 

Mucus el a I 

Puff er 
000 
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INTEROFFICE ME[\~ORANDUM 

10, Dick Clayton 
Cc: Bob Puff er 

Larry Portner 
Henry Lemaire 
Gordon Be 11 

LOC/MAIL STOP 
HLS-2/E71 
HL1-3/E38 
Hl12-2/A62 
Kll-5/£64 
HL12-l/AS1 

SUBJ, RESPOllSIBlllTIES OF 00D MEl·:BERS 

DATE, April 15, 1975 .( 1<"' ~7 ',t .... , .... 

FROM, Ken O ts en 
DEPT, Administration 
EXT, 2300 
LOC/MAIL STOP, ML12-1/A50 

I will not be able to make the meeting of your corr:iittee on April 21, but I would 
like you to list the responsibilities of the 00D ~enbers. 

Instead of discussing Gordon Bell's responsibility and what we ex~ect cf t~e top 
man, I would like to turn the discussion around. I would 1 ike to ~ave ycu write 
down what the responsibilities are for each cf the ~e~~ers cf the co~~1:tee and­
then afterward make a list of what is left over for Gordon Sell. 

/ma 



!Bmnnmn INTEROFFICE MEMORANDUM 

TO: Henry Lemaire 

SUBJ: DEPARTMENT PLANNING/APPROVAL STRATEGY 

DATE: 4/16/75 

FROM: Lorrin Ga 1 e 

DEPT: Micro Products 

EXT: 2045 LOC: MLl /E61 

\ ... 1138 

This is the game plan I'd like to follow to ensure that we move as quicKly a.s 
possible, yet operate within corporate policies, in control and low risk/exposure. 

l. Your review enclosed, I'll coach so you understand enough. 

2. We must get basic approval - determine inside versus outside hires. 

3. Complete project sheets, quartize and CC anocate. 

4. Do our internal CC worksheets, manpower (cap. - equipment done and turned 
in a 1 ready) . 

5. Hold broader review with 00D, system engineering who are going to use us, 
key Worcester, test, etc. - maybe 30 people - give out copies of planning 
book. 

6. In addition, we have to imm~diately resolve the following issues which 
affect the FY76 budget. 

1. Process technology contract with Signetics. 
2. Second hand source funding committments. 
3. Q4, 1 hiring for reqs. already approved. 
4. WO second source. 
5. LA36/180 proposal. 

Lorrin 

/trl 
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I. DEPARTMENT OVERVIEW 

A. Executive summary 

B. General comments 

II. PRODUCT DEVELOPMENT SUMMARY 

A. Key milestones 

B. Part size, purchase price, unit volume, manufacturing savings 

C. ROI, per part, for department 

III. FUNDING SOURCES 

A. Chronology of events 

B. Second hand money 

IV. ACTIVITY LIST 

V. 
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A. Categories 

(a) firm - projects approved and mcney available 

(b) almost - projects not approved but funds set aside 
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!DfflDD!D INTEROFFICE 

('t-1 .. ,,_, 140 
MEMORANDUM 

TO: Henry Lemaire DATE: 4/17 /75 
CC: Roger Bedard 

Joe Chenail FROM: Lorrin Gale 
00D 

DEPT: Micro Products 

EXT: 2045 LOC: ML1/E61 

SUBJ: DEPARTMENT PLANS FY76 

1. We have a set of projects and costs which range between 780 and 1,312. Source 
funding has been identified as follows: 

From Central 

"Second Source" 

780 

532 

l . 312 
' 

2. From past experience, it has been proved unwise to count 11 too heavily 11
• on second 

hand allocated funds from the system engineering groups and thus, I state our 
plans in terms of a 11 range 11 at this time. 

3. Project/activity costs are listed on attached sheets starting with first priority 
items and ending with the"wish list 11

• First priority items are solidly funded 
through Central Engineering and not suprisingly, maintains this department at 
its current manpower level. 

4. As usual, we have many more 11 things 11 we would like to do than money available 
permits. Nevertheless, should the economy improve, we have included the wish 
list. 

5. To support the 1.31M budget, we will have to increase the manpower in the 
department from 20 to 37 people. Present corporate outside hiring policies 
will have to be reviewed for this unique situation before we bother to fine-tune 
the numbers any further. 

6. On a more positive note, DEC semi-activity is increasing by leaps and bounds. 
I'm pleased with upper management support, tolerance, and even patience. 
Corporate wide semi-design/manufacturing expenses will exceed 25M annual 
rate by FY79. We are on the right track and it's now a question of maximizing 
the payoff for these present and future semi investments. 

7. To put our growth in perspective, last year we received from Central Engineering 
726K to set-up the department and start 3 chips. We didn't receive any money 
from the benefactors of these chips, namely the system engineering groups. 
This year we are planning on an 780K subsistence level funded by central, but, 
our real product development funds will be coming from the systems engineering 
groups. Thus, our department expansion of up to 75 percent will be the direct 
result of our ability to 11 sell 11 our services to other groups. 
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8. In general, semiconductor talent we acquire is net transferable. Thus, it is 
wit~_extrem, caution I hire professionals based on non-central engineering 
'.una1ng. I ve found that so-called "second hand" mon~1, can ,Hsan · 
,nstant. To stabilize this scene, I'm insisting o~ a-~ew ~ui~s:~pear.1n an 

(a) Money remains in place for 12 months. 

(b) If a project is cancelled, funding continues at a reduced level, but, 
sufficient to support my people in the project until they can be reassigned 
to other proJects. 

(c) New chip starts require three to six months to put in place new people, 
contracts, etc. 

9. Next year I intend to strengthen our ties with the semi-industry by setting 
up additional technology contracts beyond our present Signetics arrangement. 
In general, these contracts tend to (a) force communication (b) reduce the 
risks of totally screwing up a specific chip, and (c) allow more accurate 
scheduling. We will possibly set-up contracts covering: 

(a) LS process technology 

(b) I2L circuit design and layout 

( C) MOS circuit design and layout 

( d) CAD 

10. I'm not too concerned about being able to get semiconductor information as a 
result of our Worcester announcement. We will be shut-off proportionately to 
our ability to be self-sufficient and capable. The halfway point. is out at 
least three years. 

/trl 
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CHIP DESIGN STARTS 

UNIT VOLUME (K UNITS) 

PURCHASE COSTS 

COMPONENT SAVINGS 

DEVELOPMENT 

(a) Central 

(b) System 

NOTES: 

DEC BIPOLAR CUSTOM DEVELOPMENT 

SCHEDULE - APRIL 23, 1975 

FY 75 76 77 78 

2 7 10 14 

5 47 343 962 

2 350 2,021 4,685 

0 355 1,904 4,999 

700 780 936 l, 123 

0 532 798 l, 197 

1. Includes LS and I2L products. 

(1442 

79 TOTAL 

19 52 

l ,547 2,939 

6,553 13,614 

7 .710 14,948 

l ,348 4,887 

1,796 4,323 

2. 1977, 1978, and 1979 chip definitions have not been finalized. Their volume and 
sales for period considered are 630K and $2.7M respectively. 

3. Presume sales are generated and start one year after "chip design start". 

4. Sales mean 11 purchase price totals 11 from all sources. 

5. DEC fiscal year runs July l to June 30. 

/trl 



FUNDING SOURCES 

I. FROM CENTRAL 

A. February Woods Meeting - Simulation 300 

- LSI and Worcester l ,200 

B. Second Wood's Meeting - rev. #1 

P. Laut memo 3/26/75 - Simulation 

- LSI 

- Worcester 

II. FROM P.L.'s AND SYSTEMS DEVELOPMENT 

A. LSI-11 project worksheet 
S. Teicher 3/13/75 rev. 3 - Q chips 

B. LSI-11 MOS circuit analysis 

C. Communications - SDLC 

- Multi-drop 

D. IPG - SDLC 

280 

500 

1,630 

217 

20 

20 

50 

20 

E. Semi-memory engineering":' MOS Circuit Analysis 20 

F. Unicorn 65 

G. Test Engineering 

III. SUMMARY 

A. Semi-manufacturing 

B. Engineering 

120 

1,630 

1,312 

1,500 

2,410 

532 

2,942 

2,942 



FUNDING SOURCES 
Page 2 

IV. 
(1444 

As of 4/16/75 we do not have written confirmation of source funding 
for B through G of section II which totals 3l5K. 

- we do not intend to commit resources, establish vendor contracts, 
hire people or in any way, create an obligation for these activities 
without confirmation. 

/trl 



FY76 MICRO PRODUC1S ACTIVITY LIST 

-FIRM- -ALMOST-
APPROVED - MONEY AVAILABLE NOT APPROVED - MONEY AVAILABLE 

1. R. Unicorn 65 5. J. A~plications Support 30 
2. R. Unibus 20 7. R. IL Design Study 30 
3. R. Signetics interchange 80 12. B J. Q Chips II 100 
4. B. Sage II Support 135 13.B J. MSC II 100 
8. R. Worcester Support 20 15. B. Logic Schematics 18 
9. B. Applicon Support 18 16. B. Interconnect Vertifier 27 

l O. R. Technology Planning 50 19. B. Circuit Analysis 36 
11. J. Undefined CHips 90 20. B. Link to Sync. 9 
12.A J. Q Chips I 117 21. B. Runoff+ Plot 35 
13.A J. MSC I 95 22. B. Signetics Phone Link 9 
17. R. SDLC 40 23. B. Fault Simulation/Test 120 
18. R. Multi-drop 50 24. B. )JDDT 18 

780 SUB-TOTAL 532 

l ,312 

-WISH LIST-
NOT APPROVED - NO MONEY 

6. R. MOS Interchange 50 
14. R. LS Family 50 
25. J. Video Chips 70 
26. J. Industrial 8 bit CMOS 20 
27. R. WDC 2nd Source 80 
29. R. Lectures and Consult 

Fees 30 
30. R. Hybrid Assembly 30 
31. J. LA36/180 70 
32. B. Sage/LSS 18 
33. R. Second Outside 30 

Bipolar House 
1/2 year 

34. R. CDI, EFL Investigation 
cost could be covered in 
Technology Planning 



.!D!DD!D INTEROFFICE MEMORANDUM 

TO: Lorrin Gale DATE: 4/9/75 

FROM: Rony Elia-Shaoul ,tz s (1116 

DEPT: Micro Products 

EXT: 2102 LOC: Mll/E61 

SUBJ: FY76 BUDGET 

1. UNICORN PROJECT ($65K) 

This cost includes second source vendor ($25K), $15K material at Signetics, 
$25K labor at DEC. Refer to my budget on that. 

2. UNIBUS PROJECT ($20K) 

This cost includes $BK for second iterarion materials at Signetics aJJd $12K 
labor at DEC. 

3. 12L DESIGN ($30K) 

This covers about one engineer full-time to track the I2L design at Signetics and 
other vendors and actually, work on DEC design@ Q3. This design can be the 
multi drop chip. 

4. SIGNETICS INTERCHANGE ($BOK) 

C~vers Martins Skele at Signetics full-time plus travel ($60K) and $20K for 
IL interchange. 

5. WORCESTER SUPPORT ($20K) 

This covers a circuit engineer full-time starting Q3 to provide a liason 
between engineering in Maynard and manufacturing at Worcester to second 
source the Unicorn, Unibus, and Q chips. 

6. TECHNOLOGY PLANNING ($SOK) 

This covers 3/4 of Tony's time to bring into DEC the latest information of the 
Technology a product iss~e. ($30K). Also, includes $10K to cover material 
cost of two test chips I L and EFU' And, $1 OK to cover one time Hybrid 
assembly costs for two to three chips. 

/trl 
Attachment 



!l!DDII INTEROFFICE MEMOFIANCJUM 

TO: Lorrin Gale DATE: 4/10/75 

PROM: Bob Kusik C144? 
DEPT: LSD 

EXT: 3744 LOC: ML l /E61 

SUBJ: FY76 PROJECTS 

Next years projects can be grouped into four areas; SAGE II (logic simulation), 
graphic processing (Applicon), circuit analysis, and simulation/testing. This 
memo describes these projects at a functional objective level, their costs, and 
funding sources. 

SAGE II 

SAGE II will be completed during Ql FY76. By the fall, we will have a responsibility 
to train and support the user community. The addition of UDDT (an interactive 
debugging facility for microprograms) will ex.tend the utility of SAGE II significantly. 

GRAPHIC PROCESSING 

Today we use the Applicon as a graphics editing system for mask layout. Next 
year, we will extend the capabilities of the system for creating logic and circuit 
schematics and their machine readable wire lists, and the standard cell library 
data base. This will enable us to link the system to SAGE II and SINC (circuit 
analysis system). More significant, however, will be our ability to analyze the 
metal layers which interconnect cells (transistor or logic) and compare the networks 
to the circuit or logic schematics. · 

We will also continue to support the growing user community. A second editing 
station is anticipated, and a phone link will be established to the West Coast 
to facilitate the interchange of design data bases. The Applicon system will be 
married to RUNOFF so that we can intermix figures with text and output·composit 
documents on the Versatec. 

CIRCUIT ANALYSIS 

We will bring in house a MOS circuit analysis system (we have SINC for LS bipolar). 
In addition, we will develop an understanding of circuit modeling so that we can 
evaluate new models as they come along and anticipate limitations of the systems 
which we use. 

SIMULATION/TESTING 

SAGE II ha~ been dev:loped as a validation tool for design engineers. It is capable 
of P7rform,ng fault. insertion, but it is slow, clumsy, and it models with unnecessary 
detail. The execution guts of SAGE II will be augmented with a new data structure, 



(2) .. 
C1448 

basic scheduler, and a collection of simple function models optimized to the test 
related tasks of fault insertion, fault dictionary generation, and test sequence 
coverage measurement. 

FY76 PROJECT COSTS 

SAGE II 

Graphic Processing 

Circuit Analysis 

Simulation/Testing 

LSI CAD (CC 377) FY76 FUNDING SOURCES 

Central 

Memory Eng. 

LSI-11 

Test Engineering 

/trl 

$153K 

$107K 

$ 45K 

$120K 

$425K 

$280 

$ 20 

$ 20 

$120 

$440K 



INTEROFFICE 
C1449 

MEMORANDUM 

TO: Lorrin Gale 

SUBJ: PROJECT AND ACTIVITY DESCRIPTIONS 

DATE: 

FROM: 

DEPT: 

EXT: 

April 4, 1975 

John Hughes 

Micro Products 

6453 LOC: ML I /E6 I 

Here are the project and activity descriptions that you requested to gc along 
with our budget. 

Q Chip Project 

We wi I I be developing a series of support chips for the I IQ05 (LSI-I I) system. 
These support chips are aimed mainly at reducing the size and cost of frequently 
repeated interface functions. We are already working on three chips In the 
group, they are: 

fin interrupt chip 

An address latch and protocol chip 

An 8 bit s I ice dig i ta I I /O chip 

During fiscal 1976 we expect to star~ production on at least 4 chips and the 
wel I end of the design phase of 2 more. 

Micro Sequence Control (MSC) 

The MSC project Is aimed at developing a standard ~icroprocessor for 
implementing peripheral control. During FY76 a large portion of the project 
wi I I be to Implement a peripheral prototyping system that wi I I make the 
microprocessor easier and faster to use. We wi II also be developing the 
micro sequence control chip, which provides al I of the sequencing and memory 
control for the microprocessor that we have designed. We expect to design 
aod implement a number of other chips during FY77 for the peripheral micro­
processor system. 

SDLC Project 

We are working with DECCOM engineering to specify a chip to handle the SDLC 
synchronous communications protocol. We expect that work wi I I be started on 
this project during FY75 but there wl 11 be a lot of fol low-up during FY76. 
The majority of the development activity will occur up at the vendors because 
there is a severe time constraint on developing this chip, and also because 
low power Schottky (the technology that we are presently working with) is not 
suitable for this application. 



• 
Page 2 

C1450 
Serial Bus (Multidrop) 

We are going to develop a proprieta,-y serial bus, message protocol chip 
that wl I I operate in conjunction with the SDLC communications protocol. 
DECCOM engineering wi I I be doing the design and specification for the chip. 
Our present plans are to implement it in f2L technology. 

Applicatlon Support Activity 

During FY76 we would !Ike to add one logic design engineer to the group, 
who wl 11 work with other engineering groups in the company to partition 
and specify chips for new peripheral and processor designs. He wi I I as well, 
look into a number of existing designs with a view to specifying chips that 
can be phased into production for cost reduction purposes. The application 
support activity Is aimed at specifying product specific chips rather than 
general purpose chips. 

Video Chip 

We have done some work already to specify a video frequency source chip 
that wo~ld be used to provide timing signals for all of the various yideo 
requirements (I.e. horizontal sync, vertical fly-back, video blanking, etc.). 
We may develop this chip as a custom or a standard. If it ls to be developed 
as a standard we wl I I specify the logic and release the design to a number of 
suitable vendors. The A/N group may have difficulty funding this chip during 
FY76. 

Industrial CMOS 8 Bit SI ice Digital 1/0 

We have had prelim!rary discussions with the IPG group about developing a 
CMOS 8 bit sf ice digital 1/0 chip, to be used in inclustrial 1/0 equipment. 
CMOS is being specified because of its low power and high noise immunity. 
The design of the chip would be similar in concept to the one whfch we are 
proposing for the I 1005. 

LA36/LAl80 Chip Set 

We have started discussions with the printer group regarding the development 
of a set of chips to perform al I of the control functions and some I inear drive 
functions on the LA36 and LAl80. If activity proceeds according to plan, a 
large portion of the development wil I occur In fY75. During FY76 we wi I I 
wi I I be coordinating with the vendors and we wil I handle the testing 
of prototype chips and setting up of an incoming inspection program. 

Unknown Chips (contingency) 

Some funding should be set aside in FY76 to cover the development of chips that 
are not yet being considered and are not being budgeted by other engineering 
groups. I fee I that the contingency shou Id be in the range of 50K to 75K and 
it should be used mainly for outside vendor expenses. 

. // 'L, 
rj,-·· _· ,· '· () ,. 
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RONY ELIA-SHAOUL: 

Unibus 

Unicorn 

SDLC 

Multi-drop 

LSI Support: 

- Signetics Interchange 
- Applications Support 
- I2L Design Study 
- Worcester Support 
- Technology Planning 
- Undefined Chips 

JOHN HUGHES: 

Q Chips 

MSC 

BOB KUSI K: 

Sage II 
- UDDT 

Applicon Support 
- Logic Schematics 

RESPONSIBILITY BY PROJECT 

20 

65 

40 

50 

80 
30 
30 
20 
50 
90 

217 

195 

135 
18 

475 

- Interconnect Vertifier 

18 
18 
27 
35 - Runoff + Pl at 

- Signetics Phone 

Circuit Analysis 
- Link to Sync. 

Fault Simulation/test 

9 

36 
9 

120 

-------;~ 
··,,' 

,i:·' 
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SUBJ: 

* * 
TOI 
0 * 

l T A L LJTlRU~FICE ~1 E ,'1 0 r~ A 'f:J UM (1452 
i' A ''.;i:: 1 

00'.:l sr /1rr '1 I 'lUTES DATE: 05--J6•75 
FROH: lJ IC~ CL,AyTQ'l 

EX: 3n3~. 
MS: ML5•2/E71 

* * * * i.' * * * * * e, * * * * * * * ~ * * * 
FIL,'.:: 

* * * * * * ~ 0 ~- * * * * * * * u * * * * * 

SUBJ; t1J 1JUTES 00D STM"F 1 MAY 1, 1Y75 

Present; Gordo~ Del I, Die~ Clayton, Phi I ~aut, Henfi Lemalrc, 
J y I I u s •i a r c u s , 9 o b F1 u f f a r 

Guests: 11ark Abbott, l..orrlri Gale, John Cronkfte, Blll De11rner 

1 ·, L a r r Y o r e s e :1 t o d a J ;m g I e ,, e e t I n a a g e n d a , I t 1J a s a ·H e e ab I e 
and t~e tlma wl I I bo picked to get Ed Shef~. 

'). 

t:. ' 

3', 

~espoistb[lltles of :JOO rnRr.,oers, ihlle 
o f t h e D o •::i rn e ,, b a r s '" I t n I n t h e l r o w n 
reasonablY clear ::i.nd co,.,trol led, lt was 
to •,..,1ork trio various Intergroup Issues, 
sunriod It u~i, 

t ,1 e re$ pons I ti I I I t i es 
s :, e c I f I c g r o u P s s a e -1 s 
aJreed that we need 

The Jrawfnq attached 

It 1rns agreed that we rnvst i..;ork the Jntergroun conf I 1cts and 
Joint ~1~n~lng and exe~utjon of the areas of rea! ovar!ar, 
The Jun~lo ,eetl1Y should ~el~, Some ~reas of over1au are: 
s Y s t e m s 1 a n a g e '!1 e n t , w r i t e a b I e c o ,1 t r o I s t o r e , s r,1 a I I t e r rn 1 n a I 
suroort, smal I systc~, network5, communication sunoort, otc, 

OPcratfons Com~Jttee woods Heating (~ordon) Products 
t: o ~, rd t t o e I s s h ~l t down COOOshould Most ! lkelY propose a 
suost I hitr), 

The JC jlscussad so~~ s~al I sYste~s an1 the ~lcrourocessor 
strategy, 

4~ Product Management Prncess, LarrY and Jjck d1strfbutod ma~os 
adJresslng oroduct ~anageTient within tnelr organizations, 1t 
was ;;i.CJreed tr1at produr.t t1anager.,ont Js real and hero, Larry, 
aob, and Dick al I agreed that tha Product Manager speaks for 
everYone on comr,Jttrnents, 

5~ LSI Englneerlng (Lorri~ GBle) ~orrln Gale described his 
currant staffing ~nd budget Plans, T~e oroJect detal Is are 
~at to be declded·, Generally, thGi activities StJpport custori 
10w power Schottkay LSI devices Yslng the Sfgnetlcs Process, 



sunJ1 OOJ STAFF YINUTES DAT~: 
FRO~: 

PAGl 2 
J5•36•75 

OICK CLAYTON 

Also supporte1 ls sone second so~rce western ~lqltal work, 
pushlng design engineering to ~se mloracrocess tschnology, 
and he1Pln9 others witn outside custom croJectse F!nal ly, 
thera Ts a close tle•ln with tho the ~orcaster facl I !ty. 

6~ 32 ~lts A brlef ovarvte~ of the present dfrectlo"s and goals 
was done bY Bl I I Demmer and Gordon Bell, 

RC/mJk 
(1453 
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~ * ... * * * 0 * * • * * * • * * 
TOI FlLE' 

iJA Tf:: 
r:noi1, 

EX: 
MS: 

* I~ * 

PAGC.: l 
;:,5-;J6- 75 

U!CY CL..\YT0' 1 

363~ 
!~I.. 5 •:? / E:71 

* 1• * U * 

* * ... 0 0 * * * 0 ~ * ~ 9 * 0 -It -It ~ * 0 V * * * 

SUBJI 

10 I 3;J 

111 2 ;~ 

121;;(\ 

121 Wi 

121 ::. ~ 

12; ;~r) 

t2:3 

Date ...... 
5 /1 ;> 

---~---------------~--~~---~------~~-Jurrn!e outllna, Agen1a 

Depeyrot's ,ihlte Paoar 
Open ciTscusslon 

Conference ~art[c]patton ora~osn1 

r1 I T C o .J r s r.i r, e ,.i o r t 

T a r rl 1 ·1 o s s 
(Seo ~ttachri;;J) 

Joen ~gonJa Items 

-----~--·----------Topic 
------
S t at :J s n f : o r :1 o r a t o fl a c k a -; e s 
{

1.Hl~ten 1c::i.terla! ahead of tl-ie> 
3n rritn, 

5/1~ Pate~t Pr~sentatlo, tLen Hughes) 

?/22 

0 e v e I o ..i "!1 e r : S 't r a t r ;i y f o r Et; I / F SD / FU" I 
Protactlon ~f Cko!ne~s 
(Sse ::,.ttacr.cd) 

1nG ~ud~ury PrcJect Keport 
Goals & l~ternctlon ~It~ Central 
Deve!oPment 

Larr~ Portner 

OOD 

Bob Puffer 

8?0 Puffer 

CJD 

....... ----- ...,_ 
Puffer/Glayt~, 

:::ava I I /et a I 

June Jl,lngje: What ls proper Jevel of OOD 
davelopmant ex~ense (vertfcal lntegratlon, 
more sriftware, fnwor products etc,> 
(doutle~bl I I )••Rovlew 32 vs, 36 bit 1eclslon 
and/or 0rocess 

(1454 
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DATE; 
FRO~,: 

05-J6•7~ 
LJIC'-< CLAYTO'.! 

Cuimora/S"1Ttli 
:1a.rcus et :al 
Puffer 
1 
GI itton/Pyf fer 

C1·15S 



Attachment--00D MINUTES, May 1, 1975 

A. Desired integrated 
goals & plans 

One story. 

RC 
5/6/75 

Reality of 1 ife. 

Significant 
interaction. Some time tendency 

today. 

3 independent 
operations. 



Attachment 2 - 00D AGENDA, May 8 

5/15 Mill Space--what is the most effective allocation in 
terms of group interaction. 

Larry {Ed Wright) will present a proposal to cover 
software engineering needs. 

30 min 

00D 

ED Wright 



'·11-,-.8 l~ .. .:?i 
M-EMORANDUM 

DATE: April 29, 197~ 4Pa 
FROM: p µ:,l. ,//\ r· ,, J f) 

Dave Nevala/Urry ye vAi, 
V,'/;" 
·v 

DEPT: 

EXT: 

Mechanical Engineering 

2244/ LOC: 
6744 

ML1/E29 

SUBJ: DEVELOPMENT STRATEGY FOR EMI/ESD/RFI ~ROTECTION OF CABINETS 

In view of recent customer problems and European standards 
on EMI, we would like to make the following proposals re­
lative to how we design future peripherals and the new stan­
dard cabinet. 

1. All undesirable energies/fields shall be transparent to 
the system, to the extent their presence will, at worst, 
be seen only as "soft" errors. 

2. With the view that operator accessed peripherals cannot 
be covered with iron, all peripherals should filter out 
any disturbances which could get into the processor, 
memories, etc., and cause system failures. 

3. All processors, logic, etc., will have the capability of 
being shielded by external skins or internal bulkheads 
separating them from the peripherals. 

4. All cables not enclosed in the shielded portion of the 
cabinet shall have the capability of being filtered or 
shielded to meet proposed EMI/ESD/RFI standards. 

We would appreciate any comments or questions on the above 
proposals. I.e., should the RK06 design try to achieve this 
goal? 

Distribution 

Bob Puffer 
Dick Clayton 
Gordon Bell 
Phil Tays 
Don Vonada 
Peter Boers 
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MEMORANDUM 
LOC/MAIL STOP 

OPERATIONS COMMITTEE 

~y 

DATE, 17 April 1975 
FROM, John Fis her 
DEPT, Administration 
EXT, 4515 
LOC/MAIL STOP, ML12-l/A50 

Attached is a one week survey of possible late a ivals and 
early departures at Parker Street and in the Mill. When almost 
50% of the Parker StreeL workforce comes in after 8:15a.m., we 
may have a problem which requires your attention. Ken has asked 
that we discuss the subject at the next oc meeting. ·r 1) U 0. S ~ 'n,·\.t :_ f- l,v'\ 1- / . . { . h · : · , : , y-· · \ ·~ / > 
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8:15/8:3 8:30/8:45 

r 
I' 

PK#3 

Population 1,629 

People 379 213 

% of total 

?-!ILL 

Population 2,790 
/ 

People 335 152 .. 

% of total 12% 5% 

~ 
v~ 

I<; 1-

'\ 0 

~~r 
-1.,, 7)/ 
)/I\ 

11 
', 

f 
-I 
\ 

,. r'\ tr-,. ,.. 
1'', ' ' ' 

.--. .. - ~ ... ! ;"\ ..,. 

Average Daily Arrivals/Departures W/E 4/4/75 

8:45/9:00 TOTAL 

f 

114 706 

7% 43% 

89 576 

3% 20% 

\-(,~lt 

4:15/4:30 4:30/4:45 4:45/4:55 TOTAL 

69 

4% 

39 

2% 

104 

6% 

105 

4% 

147 

9% 

88 

3% 

320 

19% 

232 

9% 



r (1461. 
IN'TE·-ROFFICE MEMORANDUM 

TO: DATE: April 29, 197~ ~p 

~~ 
FROM: 

DEPT: 

EXT: 

p ,uA- /)\ r-- ,,., () 
Dave N.evala/Urry ye (9~ 

•' ~ 
Mechan,1 cal Engineering 

2244/ LOC: ML1/E29 
6744 

SUBJ: DEVELOPMENT STRATEGY FOR EMI/ESD/RFI fROTECTION OF CABINETS 

In view of recent customer problems and European standards 
on EMI, we would like to make the following proposals re­
lative to how we design future peripherals and the new stan­
dard cabinet. 

1. All undesirable energies/fields shall be transparent to 
the system, to the extent their presence will, at worst, 
be seen only as "soft" errors. 

2. With the view that operator accessed peripherals cannot 
be covered with iron, all peripherals should filter out 
any disturbances which could get into the processor, 
memories, etc., and cause system failurep. 

3. All processors, logic, etc., will have the capa~ility of 
being shielded by external skins or internql bulkheads 
separating them from the peripherals. 

4. All cables not enclosed in the shielded portion of the 
cabinet shall have the capability of being filtered or 
shielded to meet proposed EMI/ESD/RFI standards. 

We would appreciate any comments or questions on the above 
proposals. I.e., should the RKO6 design try to achieve this 
goal? 

Distribution 

Bob Puffer 
Dick Clayton 
Gordon Bell 
Phil Tays 
Don Vonada 
Peter.Boers 
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. 00 D (rYl~ \ k ft 61~e_T~OFFICE MEMORANDUM 

OPERATIONS COMMITTEE 
LOC/MAIL STOP . 

DATE, 17 April 1975 
FROM, John 'Fis her 
DEPT, Administration 
EXT, 4515 
LOC/MAIL STOP, ML12-1/A50 

I . 

SUBJ, Taidiness. fo; s+r,f + tJl 4-c: ~ 
Attached is a one week survey of p~ssible late alivals and 
early departures at Parker Street and in the Mill. When almost 
50% of the Parker Street workforce comes in after 8:15a.m., we 
may have a problem which requires your attention. Ken has asked 
that we discuss the subject at the next OC meeting. 
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Mary Jane Keeney 

cc: GJ,rdon Bell 
e,,l)ick Clayton 
Bruce Delagi 

12/1 A-51 

12/1 A-Sl 
S/2 E-7 
S/5 B-71 

Patent award for Len Hughes 

May 2,. 1975 
Tom Sickman 
Legal 
4422 

PX:3/P17 

A patent award plaque for Len Hughes which we discussed is 
attached. Dick has suggested that the plaque be given to 
Len at one of Gordon's staff meetings. 

A copy of Len's patent has been placed in the box along 
with the award plaque. 

The patent covers the 11/45 floating point operation. I do 
not think that I need to be there for the presentation, but 
if anyone would like me to go, I will be glad to. 

If anyone has any questions, please let me know. 

TCS:cmg 
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TO: OOD 

CC: Mark Abbett 

INTEROFFICE 
1:~14G4 

MEMORANDUM 

DATE: May 13, 1975 

FROM: Dick Clayton 

DEPT: OOD 

EXT: LOC: ML5-2 

SUBJ: MINUTES OF OOD STAFF MEETING--5/8/75 

Present: G. Bell, R. Clayton, H. Lemaire, J. Marcus, R. Puffer 
Guests: M. Abbett, J. Cudmore, M. Depeyrot, D. O'Connor 

1. Jungle Meeting 

Based on Ed Shein 1 s availability, the date is June 12/13 
(Larry Portner to work out with Ed). The material as generally 
outlined in Larry's April 28 memo will prevail. On May 29, we 
will refine the topic list in light of then current environment. 

2. Manufacturing/Development Interfaces 

We had a rather wide ranging discussion about a number of topics 
raised in Depeyrot I s "white paper". Jim indicated the first 
priority from the Manufacturing viewpoint was effective and timely 
feedback between the various boxes (plants or functions) in the 
manufacturing process. 

It was agreed that Jim Cudmbre and Dick Clayton would set up a 
one day review of Manufacturing and Product strategy between 
OOD and the senior Mfg. staff for identification of some 10 or 
so goals for improvement. These would be specific finite goals 
that would be high payoff and leadership in nature. The goals 
would be based on the best expectations of products and their 
interrelationships with the manufacturing plant strategies. 

3, Conference Approval Procedures 

Bob's proposal was accepted and it is believed John Fisher will 
be contacted by Bob for the purpose of another'green sheet". 

4. MIT course--deferred to 5/15. 

5. Tardiness 

It was generally believed most of the mill people are working more 
than 40 hours/week. It is also obvious that 8:15 has become a bit 
sloppy. We all are going to work the time issue through our managers, 
but there are no company wide formal actions at this time. 

RC:mj k 
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~D!DD!D INTEROFFICE MEMORANDUM 

TO: 00D 

CC: Mark Abbett 

DATE: May 13, 1975 

FROM: Di ck Clayton 

DEPT: 00D 

EXT: 3638 LOC: ML5-2 

SUBJ: 00D STAFF AGENDA--5/15/75 

10:30 MIT Course 

10:40 Packaging Strategy (who does what) 

11:00 Development Strategy for EMI/ESD/RFI 

11 : 30 Marketing Committee Interactions 

11 : 45 Budget Status 

12:00 Future Staff Agenda Topics 

12:20 Len Hughes Patent 

12:30 End 

Date 
5/22 

Topic 

Future Agenda 

Report IPG Switching Project 
Goals and Interaction 
Development 

with Central 
45 min. 

5/22 Small Computer Systems, How will it 
come together 20 min. 

5/22 32 bit update (general) 

5/22 32 bit software update 

20 min 

20 min 

Bob Puffer 

Puffer/Clayton 

Nevala/Nye 

Portner/Clayton 

Phil Laut 

00D 

00D 

Responsible 
Savell et al 

Clayton/Puffer 

Be 11 /Demmer 

Portner/Wade 

Future Jungle--what is proper level of development expense (vertical 
integration, more software, fewer products, etc.) [July?] 

RC :mj k 
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INTEROFFICE MEMORANDUM 

·.:,,·. ·. 
•J:_ ·. T(): 000 DATE: May 12,1975 

' ... -_.,,. . 
-Julius Marcus 
Frank Zereski 
Dan Hamel 

Vince Bastiarii V (3 
DECcomrn Engineering 

-::;·-: - CC: FROM: 
--.. ··-
.: .... 

DEPT: 
.: ... ·~:, . 
. , ~- -!'-. > • 

LOC: ML5/E43 ·•,· 
'. .~:1 ··. 
~ .. 

?t· 
EXT: 3292 

SUBJ: SDLC CHIP 

We have reached a tentative agreement with two vendors to have 
the: SDLC Chip produced as a standard product. This approach was 
taken since it is felt that the long term advantage of lower chip 
cost would be realized if an industry standard part could be 
obtained. The basics of the agreement are outlined below and are 
identical for each vendor (with the exception of price). 

1. Firm commitment to purchase 2500 pieces after acceptance 
of prototype with term of 12 months with option to extend to 18 
mor..ths. Price is twenty-eight dollars with SMC and $24.50 with 
Signetics. 

2. Firm release for 500 pieces must be issued after acceptance 
of protot::¥pes. 

3. Each vendor cannot announce aetails of part (Pinout and 
tirr.i.ng) until two months a.fter delivery of 300 pieces tc, DEC or two 
months have elapsed whichever is greater. This gives us some 
corr~etitive edge. 

NOTE: Signetic wishes to have restrictions removed for 
~11 when one vendor has satisfied three above. This is the' only 
issue left hanging and must be resolved with SMC. 

4. DEC is free to issue Spec. to others at any time, and DEC 
has ultimate design jurisdiction. 

5. An Escrow account will be established in case cf SMC to 
insure that in event SMC goes bankrupt we will have access to all 
work done on Chip. 

6. If vendor does·not deliver acceptable part after two iteration 
of the prototype DEC has right to cancel. 

Each agreement is funded with a firm purchase crrder (no front 
end money). DEC will be responsible for coordinating Spec. Non 
declosure agreement will be signed to try and protect whatever desi.gn 
information we give them. 

These two agreements should be finalized ·within two to three 
weeks (Dan Hamel of Purchasing) is working out the ~etails. Dan 
did a very good job at both negotiation sessions providing us with, 
I feel, a very good agreement. 

Our cornmi tment now is to have Frank produce a very de,tailed Spec. 
by June first to get each vendor started. 

•, , • _· • _. I • 
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II I G I T A L INTEROFFICE MEMORANDUM 

* * 
TO t 

DOD STAFF AGENDA 5/22/75 & MINUTES 

* * * * * * * * * * * * * FILE 
* 

DtlTE! 
FF<DM: 

EXt 
M···, • ;:) t 

* * * 

C1469 

DICI·, CL{iYTDN 
363D 

Ml. .. !'.'i····2 

* * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * 
:LOt.30 

:I. :Lt 00 

Small i,;\::!!,;t1':ims, hoi,J will :i.t com~,: 
lD'..':lG,•the:~r • 

Hirins PeDPle for I...SI-11 
Second source ProJect. 

32 bit update (10 min each) 
() rch :i. tc;,,ctu r0:• 
f;oftt,Ja rE· 
Ha rd1,,1a rC:,' 

:l :I./: 30 f:;DL.C~~0 
,..;;:;.:,,......,,M,,_., __ .... ~, ....... ~.-•• .... ,--.-~ .. ----------

l)~:0() 

,~,/:I.:!. 
(,/:L ') 

June Woods--2 hour Product 
P rc·'.::-i,,'n tat :i. on 

FUTUF:E: TDPIC'.::; 

IPG Sudburs ProJect 
Goals and Interaction with Central 
[l(":•vc-:-:•l oPmE•nt 

t)T'.::i 1 /::;of t.1~1 a rtJ 
LSI-:1.:1. Product Plan· 
RePort on meet.ins with Mfg. Mst. 
ODD Mst. Development Prosram(s) 
Computer Resource Consolidation 

C 1 i:3!:!t.Dn/F'1 .. 1ffc,01 r 

Bt:-11 J. 
Po rtnf:~ r 
C1a!:Jtc:.n 

Ma rcus/LE-:·m i:l :i. re-:~ 

Bi·,il 1/1 ... aut/t::·t al 

!:;avc• 11 /Dai::. t :i. an :i. 

Po rtnc,;,r-/Pu·ffc-,1 r 
T E·J :i. chi,,, r 
Cla!:!tDn 
tit::,bc-,1tt 
F;: u t 1 c-,1 d i,.{ c-,i 

Future Junsle--What are PrDPer levels of development 
e:<r·1::1ni;;c;,, :i.n li~.iht c:,f Vt".Jrt:i.cal :i.nt011.=.irat:i.on, more 
software, fewer Products, etc. 

7/'i' M!:;c Pr DF'C)\;; a 1 Hu~.lhe~;/1...<":ma:i. r01 



I ,~'.) Uf i:! ::; 

a41 surewaJ Jte4 a41 "SlA~ ~O 01 SLAJ £0 WOJJ aurAow 
~£LtS 1noqe Mo4s sa1ewr1sa 1uasaJd a41 1e41 pa1JodaJ Tl4d 

•aq 14~rw sa41 04M ,op p1no4s Aa41 1e4M ,sJa~euew 
swa1sAs JO atoJ a41 uo pasnooJ aa11rwwoJ ~ur1a~Jew 

a41 4lTM uor1esJaAUO~ ~UJO~UO ue passn~srp ~orcr t ~JJe7 

NOI1JV~31NI 3311IWWOJ 8NI13~~vw ·~ 

•sJeaR MBJ 1xau a41 JCJ s1~np0Jd Jno ssoJ~e r~~-IW3 
01 1~adsaJ 41TM steoa uarsap wa1sAs Jno aur1e1s JO 

s1r1rqrsuodSaJ a41 41TM dnDJP e WJOJ 01 paaJffie uo1setJ ~~ra 

., ( ~q. 1 . .1 a 1.11<''.3 .J r n fl ,:c.1. .. t J u:i,-1 u e Uh! ,.,:-) o ;,, u r ·:1- a ,."l 1J.1 s i'1 q .:, n !,; ) .,.') .,.~ . .1. J u o r :,; -:;; 1: u1 .:0 

syaAr1etaJ pue aaJeq~srp ~r1e1s 01 aAr1rsuasur aq 
01 aJe swa1sss Jno JI apew aq 1snw 1241 suor1eJaprsuoo 

~ur~e~oed pue uarsap wa1sss paur11no Ja1ad pue aAea 

I.::l:::l····IHJ ., f 

·a~uereq peas e swaas srq1 •dnOJffi teJ1ua~ s,se1 IT4d IJT 
pa1~arroo aJe sanssr pa121aJ ~ur&eiJed uo ~UfiJOM a1doad 

T:=m .::11.ll'!'. 'l T T n J ii·) l..fl J I ~i? q ~l- n ()qi? '.J. iin.n i:; IH ,:·) ;:-) \:; ~l- r f\'[ T ~,? ,A i,H.I ,'.;:) D 
•c1uere1 surse~~ed pa12Jrpap aAe4 01 trews 001 sdnoJs Aq 
AII2JJBdSB) s1Jar0Jd renpfAfPUf JOJ sa~fAJBS pa1oeJtUOJ 

;:) f .J f .::) i:-) di,; i,; !:! '[ T i:·) M ·:;; ::" ~,; ,:0) U J '[ ,'·) r.1 ·!: nr; .J. 0 -:;; p . .J. !:! p 1 . .11:! '.j. 1,; i:·) ''.]. :':! ,). 0 d .J. 0 .:) 

,,;e q·:J. C)q i::IUOp i0,.l (;? i::1·,; i-:,1q J. • ur; Ti;; i:·lP T 2 -~ ,1 ·:i. ·::;nr:.iu f pui:;· ,; ·;;; ,,')ni,; ;,; T 

pa1etaJ ssa~oJd ,saae~Jed •sJotJauuoo BPTM a1eJOdJo~ 
JOJ AlfTTqrsuodsaJ apn1our asa41 pres qoa •sse1 

tT4d Japun Mou SdnoJs a41 JO atoJ a41 paur11no qoa 

S3IlllI8ISNOdS3~ ONIOV~8Vd •z; 

•sJa~euew J3a JO dnOJS JapeoJq e 01 sAep MaJ e JO.J 
USAJ~ [2JOBd5 2 Se £2f11..1BlOd Slf MSfABJ [[TM BM asJnOJ 
a41 a~e1 Aa41 JBlJij ·q~ea a1eprpueo auo A.Jr1uapr TttM 

~~Ta pue qoa 0 AJlSnpUf 01 B{q20Tldd2 t2fJB)2W 
MBU tUeJfJfUSTS SUT21UO~ MOU BSJnO~ Bl./1 patJCdBJ qo9 

t·· .• ! Cl .L A 1;;1-1 :1 >I:] I 1:X 
(;,;1._ .... TZ:--··(,~0 
:::: :] (·:) l.:j d 

: !"10~:l.::I 
! ::l..l. 1v'G 

~l/St/S JO 8NI133W jJijlS aoo :s31nNIW 

S3..l.nNIW I Sl/Zl/S VCTN38V JJV..l.S aao 

.) 

) 

} 



( 

( 

,-

DOD STAFF AGENDA 5/22/75 & MINUTES DATE! 
FFDMt 

he could Pick UP $50K-$75K in the memors area. 
We are soins to seriousls attempt to collectivels 
set the rest of the manes. 

6. PATENT TO LEN HUGHES 

Len was fdrmalls Presented a Patent for work on 
the 11/45 floatins Point unit. 

DIC!< CLt,YTDN 
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Dr. Angel Jordan 
Computer Science Department 
Carnegie-Mellon University 
Schenley Park 
Pittsburgh, Pennsylvania 15213 

Dear Ange 1: 

May 21 , 1975 

I am authorizing a four (4) month extension to DEC support of Mike 
Doreau's work at Carnegie-Mellon. 

Payments will be $375.00 per month as before. 

GB: mj k 

Sincerely, 

Gordon Be 11 

L '\ '. 

; 't 

Vice President, Office of Development 
Professor, Computer Science 
Carnegie-Mellon University (on leave) 

Attachments: Payment schedule 6/3/74 
Payment schedule 5/20/75 

cc: Phil Laut--for payment 
Luther Abel 
Mike Doreau 

DIG!T/\L EOUIPMUff CORPORATION, 146 MAIN STR!:ET, MAY!'!/\HD, 1.1/\SS/'.CHUSETTS 01754 

(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457 

('j .1...,2 
'.. .. _Mi,. ' 
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Dr. 
Computer Science Department 
Carnegie-Mel Ion University 
Schenley Park 
Pittsburgh, P~nnsylvania 15213 

Dear Angel: 

In accordance with your letter of May 23, 1974, I am authorizing 
payment for Mike Doreau rs support at DEC to work on his PhD. for 
the period March 1, 1974, to June 1, 1975, The amount includes: 

Monthly support at $375 for 15 ·months 
Registration at CMU during 197q-75 at 

1/4 time 

Total 

$5625 

725 

$6350 

The check will be sent to you as soon as possible and Mike should 
begin to receive this support. 

There has been tentative agreement of a com~ittec of myself, 
Professors Grason and Sie11iorek, that Mike has a possible and 
acceptable thesis topic. 

GB:mj k 

cc: Phil Laut--for payment 
Luther Abel 
Mike Doreau 

Sincerely, 

Gordon Bel I ~.l.r, 
Vice President, Engineering 
Professor, Computer Science 
Carnegie-Mellon University 

DIGITAL EOUIPMErH COfWOllATION, 146 MAIN STREET, MAYN/\flO, MASSACHUSETTS 0\754 

1617)897-5\11 nvx: 710-347-0212 TELEX: 94-G457 

(1473 

JUL O 1 1974 



PAYMENT SCHEDULE 

Payment for months of: 

March, April, May, June, 1974 

July, 1974 . 

August, 1974 
+ CMU Registration 
1/4 time at $725 

September, 1974 

October, 1974 

November, 19 7 4· 

December, 1974 

January, 1975 

February, 1975 

March, 1975 

April, 1975 

May, 1975 

Payment date 

7/25/74 

8/25/74 

9/25/74 

10/25/74 

11/25/74 

12/25/74 

1/25/75 

2/25/75 

3/25/75 

4/25/75 

5/25/75 

6/25/75 

Amount 

$1500 

375 

1100 

375 

375 

375 

375 

375 

375 

375 

375 

375 

$6350 

(1474 



PAYMENT SCHEDULE 

Payment for months of: Payment date 

June, 1975 

July, 1975 

August, 1975 

September, 1975 

Phil Lallt 
5/20/75 

7/25/75 

8/25/75 

9/25/75 

10/25/75 

Amount 

$375 

375 

375 

375 

$1500 

\ 

~\ 
\ 

\ 



DIGITAL EQUIPMENT CORPORATION (1476 

VOUCHER 

Payable To: 

Carnegie-Mellon University Name: ------------------'----------------
Address: 

c/o Dr. Angel Jordan, Computer Science Department 

--------------------------------
Carnegie-Mellon University, Schenley Park, Pittsburgh, Pa. 15213 

Amount: $1500.00 Date 5/20/75 ------------
Description: Extension of Mike Doreau's Fellowship per Gordon Bell's letter 

of May 20, 1975. 

Cost Act. 
Badge Center Account· 0 E 2 3 

Bo 371 07381 E 98 05057 

J 

G Mail Check Please follow payment schedule attached. 

D Check To Originator 

DEC 1-1028 



D I G I T A L lNTEROf,"fo'ICE MEMOFANDUM C147? 
PA Gt: 1 

SUBJ: PJTr:RNAL EDITORS DATE: 05 .. 28•75 
F HOt-i: GORDON BELL 

EX: 2236 
MS: ML12•1/A51 

*· * * * * * * * * * * * * * * * * * * * * * * * 
TOI FILE 
* * * * * * * * * * * * * * * * * * * * * * * * 

SUBJ: STANDAPDIZATION OF INTER~AL EDITORS FOR THE PREPARATION 
OF MEMOS, MANUALS, etc. 

To: Distribution 

FinallY, we are oeginning to use our machines 1nternallY 
extensively for the preparation of memos, technical spec1t1cat1ons, 
manuals, etc. and distribution of T~X and mail, I've heard that 
we have to retYPe documents in machine readable files because 
ot ooor inter-editor stanrlards, There are a number ot standards 
that miqnt ~elo us: 

1, Progra~s that have the same name Ce,g, TECO, RUNOFf) should 
benave the same on all systems, 

2, rext files ~ignt ce interchangeable so that text can be 
orepared on nearlv anv terminal and editor and then post 
orocessed ce.q, nyphenated and justified), and typeset by 
otl"ler processors. This take more standardization so that 
the typesetters use it. 

3, there are several typesetting ~achines and these have 
dlfterel"lt in.n1Jt, 

4, The terminals ce.9. Dla~lo, VT52, LAl&) all nave idiosyncrasies, 

5, New ter~inals such as the VT20 and VT51 provide substantially 
more Pr~cessin~ of the files at the ter~!nals, ay making 
poor decisions, ~P c~n actually increase the load on CPU's 
bY usina tnese termtna1s, •• 1nstead of decreasinq it as 
intended, 

6, There are extensive proqrams of different classes tor all 
different systems, and these simply have to be enumerated 
so that peoPle can fUllY use them. CI ooN•r WANT MUCH MORE 
SOFTWARE WRITTEN TO us~ INTERNALLY£) We seem to have more 
programs tnan peoo1e can use, 

A. Text editors 
B, Hyphenation, justification, pagination, etc, 
C, ~e~o and ~1crof1lm filing control, 



C14~8 
PAGE 2 

SUBJ: tNTER~AL EDITORS 

D. Memo distribution and mailing. 
E. Tyneset machine control. 
f, etc. 

DATEI 
f'ROM: 

05•28•75 
GORDON BELL 

7, ~e are qoing into tne business of developing even more 
programs tor "word processinq" for the unknowledgeable user, 
CFOr now, I orefer to educate our internal users,.,the 
increased capability looKs worth the effort,) Mary Jane 
has brought together 20 secretaries 1n a training course, and 
tnere's a waiting list tor another, 

8, rnere is actually some knowledge about human engineering 
of these things, and there doesn•t seem to be much sharing 
of tnis knowledge. 

Since there are no external standards, as in the case of 
languages (e.g. COBOL, even BASIC, and FORTPAN), we might 
have an internal activity to qet the standards we 
need 1n the above area, 

How and shall ~e attack this? ls there anyone responsible for 
these utilities or do cney just grow torever? for now, r•d 
be so~ewhat hapoy ~1tn a catalog, 

GB;mjk (e,g, the tao Kev generated an extra line, as you can see, 
·,;hen c 1Je 11ed to th.e line Printer1 r,owever, it taos 
normally ~ltn~ut the line teect when typed on an LA36,) 

DistribtJti.on 

------------Pete Conklin 
Ken ~· i ne 
George Frien.d 
Bob Gafford 
Jack Gilrr,orf:' 
M,J. Kee1"ley 
ROY Ligntfoot 
Bob Maguire 
Arnie Goldteln 
Bill Kiesewetter 

cc: OOD 

Jim Milton 
Stan Olsen. 
George Plowman 
Larry Portner 
Ron Plltledqe 
Fete van Roekens 
r: r1 v r a c l 1 c 1<: 

P-3t white 
bob Klein 
Bob Lane 
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D I G I T A L INTEROFFICE MEMORANDUM 

SUBJ: RUMOR OF THE MONTH DATEI 
FROMI 

8X: 
~s: 

* * * * * * * * * * * * * * * * * * * 
TOI FILE 

* * * * * * * * * * * * * * * * * * * 

SUBJ: INCOMPATIBILITY RUMOR OF THE MONTH? 

To: Dist, 

Say that the binary files that RT FORTRAN and FOPTPAN IV+ 
Produce runninq under the same ooerat1ng system Ce,g, 
RSX•11/D) are not different? 

GBlm:1k 

Distribution 

-------·-·--Bob 8ean 
Ron Brender 
Georqe Plowman 
Pete van Roekens 

cc, Larry Portner 

C.1491. 

PAGE 1 
05•19•75 

GORDON BELL 
22.36 

ML12/A51 

* * * * * 

* * * * * 



INTEROFFICE 

(1503 

MEMORANDUM 

TO: Operations Committee DATE: June 26, 1975 

Gordon Bell# 

Engineering O · 

FROM: 

DEPT: 

EXT: 4308 LOC: ML12/Al6 

SUBJ: Request for Approval for Outside Hires 

I would like approval to start looking for the following outside hires 
now. 

1. Five (5) LSI Design Engineers in Lorrin Gale's LSI Engi­
neering Group. (All are additions.) 

2. Two Applications Programmers to work on EPLS in the EDP 
group in my area. (One addition and one replacement.) 

3. One Applications Programmer to work in the Software 
Distribution Center. (Addition.) 

All of these hires fit within our FY76 budget. 

The engineers in the LSI group are required for continuation of semi­
conductor efforts in Maynard and Worcester. 

The programmers to work on EPLS are needed to complete the consolidation 
of our information concerning products in a single, easily maintainable 
data base. 

The programmer in the Software Distribution Center is required to con­
tinue the improvement in productivity that has been achieved this year. 

/ale 
att 
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LOC/MAIL STOP 
TO, Arnie Goldfein 

C1504 
INTERO!rFICE MEMORANDUM 

DATE, 24 June 75 ~1 / / 

FROM, Oleh Kostetsky {j_i'{_, 
DEPT, SDC /-
EXT, 3704 
LOC/MAIL STOP, ML11/E52 

SUBJ, Justification for Additional EDP Personnel for SDC 

See attached 5 Year Spending Plan for the SDC. Our Plans include 
a reduction in Non-Material Cost per Unit of production from 
.998 in FY'75 to .881 in FY'80. 

(This metric is derived from dividing expected non-material costs 
by our productivity measure. The productivity measure is derived 
by multiplying expected·production of a type of activity (e.g. 
ML~Gtape copying) by our current non-material standard cost for 
doing same. ) · 

This represents a 12% cost savings in the face of an expected 
7 1/2% inflation rate. 

In order to achieve this result we must invest heavily in 
automation. 

With everything done by hand until FY'75 and with explosive growth, 
the SDC is fertile ground for EDP automation. 

/sf 
attachment ·• 



~U.: ::> ~ Sl'ENDING PIM ----
ACTUAL PIANNED 

FY'71 FY'72 FY'73 FY'74 FY'75 FY'76 FY'77 F.{'78 FY'79 FY'80 

Cop::,rate N.O.R. {Millions) 146.8 187.6 265.5 422.3 505.0 675.0 1028.0 1367.0 1700.0 2000.0 

soc ($1000): 

Materials {$1000) 159.4 223.7 316.1 526.8 1139.0 1679.0 2946.0 4082.0 5100.0 60QO.O 

Laoor, ar, Fringe ($1000) 189.4 233.6 382.1 653.0 973.6 1373.1 2008.6 2642.8 3287.1 4027.4 
~ 

other: 

Sp&..,--e 31.2 ....... .59. 7 88.4 236.7 326.0 484.0 684.0 902.0 1124.8 ~, .::, 
Travel 0.2 0.4 0.2 . 4.8 11.3 22.0 32.0 44.0 60.0 80.0 
Equ.iprent 31.2 22.9 20.8 28.0 36.8 76.0 144.0 255.2 336.8· 419.6 
Telei;tione 3.4 7.5 12.1 22.9 34.5 55.4 88.8 122.4 161.6 201.6 
Freight * * 3.4 2.4 9.2 15.2 24.2 34.0 44.7 56.2 
Field Service * * * 41.2 35·.7 . 62.8 119.0 210.8 278.3 346.5 
Chrtputer * * * 0.4 18.3 46.9 114.3 204.0 269.2 335.6 
EDP * * * * 43.9 140.0 160.0 186.8 213.2 240.4 
Shipping * * * * 41.2 0.0 o.o 0.0 0.0 0.0 
Consultants 0.0 o.o o.o o.o 19.9 4.0 8.0 8.0 8.0 8.0 
S.E. Tax * * * * 116.6 160.5 240.4 327.4 405.5 480.0 
Copying PJ::ograrn~Developre.nt * * * * 26.1 40.0 40.0 40.0 40.0 «) .o 
Miscellaneous 0.5 1.3 3.1 2.8 6.3 9.6 15.4 21.6 28.4 35.2 

Total ~ ($1000) 66.5 69.5 99.2 191.1 636.6 958.4 1470.l 2138.2 2747.7 3367.9 

Tot.al N:>n-Material Expenses 255.7 303.1 481.3 844.1 1610.2 2331.5 3478.7 4781.0 6034.8 7395.3 
{$1000) 

Tot.al soc Expenses ($1000) 415.1 526.8 797.4 1370.9 2749.2 4010.5 6424.7 8863.0 11134.8 13395.3 

Manual Print Costs ($1000) N/A N/A N/A N/A 1872.7 2685.0 4679.1 6284.6 7510.7 8378.5 

Tot.al SOC Responsibility 
($1000) 4621.9 6695.5 11103.8 15147.6 18645.5 21773.8 . 

Ave # of People 37 59 84 106 141 191 232 266 302 
.-

Workload (100 Units) 374.0 519.7 771.3 1064.7 1612.8 2314.0 3630.2 5104.4 6733.4 8393.4 l ... 
N:m-Ma.teria.l cost Per Unit .998 1.008 .958 .937 .696 .861 r:.r 
, of Productial /2,7 /t,>t'I ,,.o 'l 5',:, 27? 

.C; 

· V-JoP-1r1,o,10 -:- ~ Pli!c..' ht - I'-/, i 13.t /, ?: 2. 2'2.0 C/l 
*=lbt chazged to src in this period 



TO, 

CC: 

Lloyd Tucker 
Cindy Donovan 
Andy Dufresne 
Mimi Cummings 

Phil Laut 

LOC/MAIL STOP 
PK3-2 
PK3-2 
ML5/P66 
ML5/A20 

ML12/Al6 

C1506 

INTEROFFICE MEMORANDUM 

DATE, June 23, 1975 
FROM, Gordon Bell 
DEPT, Engineering 
EXT, 4308 
LOC/MAIL STOP, ML12/A51 

SUBJ, Signature Authorization 

Phil Laut is authorized to sign purchase requisitions. in amounts not to 
exceed $500.00 for cost center #322. 

/ale 



TO, Bob Passerel lo 

CC: Pat McCormick 
Harold Trenouth 

SUBJ, PEOPLE DENS IT I ES 

LOC/MAIL STOP 

C1507 

INTEROFFICE MEMORANDUM 
I' .-,d , . ' '-V 

DATE, 27June1975 L-1'\-y · 
FROM, Gordon Be 11 j 
DEPT, Office of Development 
EXT, 2236 
LOC/MAIL STOP, ML 12-1 

Could you do some quick (rough). calculations on People densities in 
the new areas - Spector, Clarke, Gale, Software Diagnostics - Johnston, 
12-1, Purchasing, Software Distribution Center versus various s~s 
Engineering groups, Hardware/Software, Delagi (3-5), Peripherals (1-3), 
Production (1-4)? Have we lost density? Is it in just some groups? 

GB 
mam 



D I G l T A L INTF.ROFFlCE MEMORA~DUM (1508 
PAGE 1 

SUBJi HlRDWARE/SOrTWARE EVALUATION DATES ~6-27•75 
FROMI GORDON BELL 

EXI 2236 
MSI ML12•1/A51 

• * * * * * * * * * * * * * * * * * * * * 
TOi FltE 
* * * • * * * * * * * * * * * * * * * * * 
SUBJr METHODOLOGY OF EVALUATING HARDWARE•MICROPROGRAM• 

PROGRAM CSOYTWARE) TRAD!bFFS IN VAX ARCHITECTURE••DRAFT 

Toi VAXA 

we are ~acina an increas1na number oi tradeoifs ot the above 
tY~e, and we snoutd state a clear policy Cif we can): Thia 
document is a start at this. Some relevant aoals and 
imPlieatlonsi 

G3 ~ compatibilltv across a ranae1 

* • 
* * 

14.3 All m&chines will impleroent all OP codes by some technique. 

•I4,3,1 Oo codes Wh!ch are un!mPlemented in some m~ch!nes 
reQuire a clean, consistent method to 0ermit 
software execution of the oP code, 

For various market Places, we ~av emohasize 
ditierent operations Ce,q 1 no float1nq Point, 
decimal, decimal floating versus binary 
tloattnq), hence, there may be a rather 
dyn~mic implementation of op codes within a 
single model. 

Due to cost•e~feetive qoal, there ~av be 
ooeodes which are not cost•eifecttve tor micro" 
code under any conditions, but a6pear in ISP. 
These codes wfll be infreauently executed, 
eostlV in microcode to implement, but will 
nevertheless still be worthwhile in the ISP 
even thouqh they are onlv occasionally exeeuted 
Ce~Q. ouad_Divide, sin), Therefore, we must ~ssume 
that even in high end im~le~entations, some 
OD codes are hest i~Plemented 1n softwares 

Spe~~_and c~~t Basis 

···············~·-·· The basic cost and s~eed CtSme) qround rules1 

1. G~nerallv ROM cmteroeode) costs versus RAM Cso~tware 

* 
* 
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(1509 PAGE 2 
SUBJI H~RDWARE/SOFT~ARE EVALUATION OATEI 

FROMI 
~6-27•75 

GORDON BELL 

eod~) c"~ts will he hiahlY variable as a function of the 
imPlementation~ 

The speed ratio of ROM to RAM is h1ghlY variable for 
various implementations, 

There is also the oossihilitv of executing microcode which 
resides in main memory, 

For exam0le, for LSI•111 -

A~ We assume 2 LSI•11 micros= 1•11 instructions~ Since 
they are about the same length, thP.n twice as many 
bits are required for a micro, 

1~K bits cost $25, or ,25 cents/bit and R~M currently 
costs about SB for 4K, Thus the two have identical 
costs, but a atven Progra~ costs 2X as much in microcode. 

A micro instruction fs ei~cuted in about 1 t/2 cvcles 
or ,5 micro sec,, whereas a PDP•11 instruction on LS1•11 
takes 5•7 mtcrosec. But it takes twice os ~anv 
micro instructions to be eouivalent to a PDP•11 instruction, 
Therefore, a 2 mieroinstruet1ons take·! microsecond, 
Thus, a microproqrsm executes 5•7X faster in microcode. 

In our implementations, let's assume for now Cbut I would like 
some hard #'s fe~baeK to me from O'Louahlin, Kaman, Rothman, 
Armstrona, nickhut)z 

1 I 

2~ 

A f~ctor of 5•10 in speed tor microcode in micro memory, 

RbM cost:RAM cost, but 2•4 times the number o~ bits are 
regutredr henee, 2•4 times the cost for microcode versus 
macroeo~e. 

3, A factor of 2 slow down for microcode stored in main 
memorvr and a factor ot 2•4 increase in cost over maero• 
code. Hence, there ls no incentive for most implementations 
to do this. 

. -
How DQ We us~_This? 

················~-For cost reasons, we should move all of the ISP machine 
definition to 11 code instead of m1crocode~ This cle8rlv 
araues tor a elean interf~ce to tradeoft between the two. Note, 
as we are imolementtnq 2 TSP's, the arquments are especially 
stronq to do this. 



_, 
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C15;'_()AGE 3 
SUB,H HARDWARE/SOFTWARE EVALUATION DATEI 06•2?•75 

FROMI GORDON BELL 

There are three kinds of proqram versus mieroproaram substitutions 
that occuri 

2, 

Tradeoff to win Dhony b@nehmarks••no significant use • 

Tradeoff to aet sDeed. This tells whether somethina 
Should be in microcode versus macrocorte, It also indicates 
Whether somethino shoul~ be an 00 code to reduce !•Stream 
over a subroutine. A tvpical example ls placing floatino 
Point instructions in microcode, 

Tradeoff to aet soace in the object program, ~ermits 
decidinq ~hetner an o~ code should be in ISP or not (i.e. 
just tre~ted as a closed subroutine, or a seauence of 
1nstruct1ons•oDen subroutine), An example is a call, 
return instruction. 

3, ln doing the analysts, we must assume that a bit in micro 
memorv can be traded for a bit in maeromemorv, 

Mtcro~ode versus_Maeroeode Tredeoff 

This ana1vsis 1s carried out bY 1ooking at the instruction 
eiecutlon ireouencv, and determininq whether the incremental 
gain in 0erformance is worth the increase 1n cost. 

Assumer 

d~ = aain in Perior~ance by mov~nq trom macro to microcode, 
The ma~ is a factor Of 5•10, b~t has to be multiPlied bY 
frenuencv of use in actual use. 

2. de~ price increase due to microcode. norma11v onlv a tew 
dollars, 

l, Let•s assume 811 new features are to behave at least as 
well as Grosch's law, ie1 

and 
k = 01c•2 

therefore a aai~ in performance has to follow 
dD/<1c>=2 X IC X C 

substituttnq IC, 
do/de>= C 2XP )IC 

and rearranqina 
dp/p>:2XCde/C) 



C15:!.1pAGF. 4 

SUBJI H~RDWARE/SOFTWARE EVALUATION DATEI 06•27•75 
F~OMI GOROON BELL 

Or s1mPlv, the relative gain in PerformBnee has to exceed 
the relative gain in cost by at least a factor ot 2, 

Now test tor tloatinq point, assuming a csss,~001 
de=s10, do=2, and 0=1 (i.e. performance 1ust doubles with 
microcode due to execution frequencies apPlYinol 

2/1>> 2X10/50'110 
or 

2>> ·.004 

tetis aPPlv the test to a compl~x instructioni assume it is 
executed each 5~0 milliseeo~ds, and each ti~e it is executed 
t millisecond is saved. Also assume dc=610 and c~ss,00~. Note, 
that 

dp/p m ,002 
2XdC/C = 1 004 

~heretore .002> 1 004, and bV this criteria, the instruction 
is marainallv worthwhile, 

~ow compare this with a so~tware implementation that is a 
factor ot 5 slower, and 2 cheaperi 

dp/p c; ,0004 
2Xdc /e ;:i • 0c12 

thus since dp/o ls less than 2Xdc/c, the feature should be 
Placed in microcode, and not in software. 

csp,c~ Tr~de~tf)_F.xtra Instructions in ISP_t~ ~e~ucc.t~e.t•Stream 
v••••~~••••~••••••••u••••~•••••••••••••••••••e••••••••••••••••••• 
By tradin~ otf microcode or macrocode we ean add instr~ctions 
to the TSP. we must, nowever, truly save the instructions. 

Generally, the arquments are to add instructions, as 1onq as 
we ean safelv identlfy the use ot an instruction~ 

For exa~ple, lctis assume a complex address mode costs 40 micro 
word bVtes or 20 macroword bytes to 1~plement, Assume that each 
subroutine saves 1 bvte by us1nq the instruction~ Therefore, 
all we need is to ouarantee a memory with 20 to 40 subroutines. 
Whether the instruction is in mtero or maero co~e is purelY a 
fun~tion ot the number of calls. 

GSim11C CF.VT\LSFl 



LOC/MAIL STOP 
TO, John Ku 1 i k 

(15!2 

INTEROFFICE MEMORANDUM 

DATE, June 27, 1975 ,,--····· , /, cU) 
FROM, Gordon Be 11 ' -,.. V ~ ' 
DEPT, 00D ./ 1 

' 

EXT, 2236 1 / 

LOC/MAIL STOP, ML 1 2/ A5 V 

SUBJ, MI KE DOR EAU 

Please extend Mike Doreau•s visitor badge until December 31, 1975. 
Mike uses the red entrance at Bldg. 21, if you would please inform 
the guard. 

Thanks 

GB:mj k 



TO, Ron Rutledge 
Herb McCauley 

LOC/MAIL STOP 

C1513 

INTEROFFICE MEMORANDUM 

DATE, 30 June 1975 ~ 
FROM, Gordon Bel 1 C--{ \ 
DEPT, Office of Develo~ment 

CC: Jack Shields 
Al Bertocci 
Larry Portner 
John Leng 

EXT, 2236 
LOC/MAIL STOP, ML 12-1 / A51 

SUBJ, 

RELIABILITY OF CS/2 AFTER MOVE 

I've watched several of my co-workers trying to use CS/2 these last 
few months since the move. It is clear to me that the system is in 
significant trouble from a reliability standpoint. l"'-ve just mea­
sured several days of 15 min MTBF time, but don't have any real data. 

You guys obviously need field service and/or 10 Engineering help and 
must be too bashful to ask for it. I want to formally ask for this 
help. This is costing us a lot in productivity. What can be done? 

GB:mam 



('·15~4 .. .Jl _., 

INTEROFFICE MEMORANDUM 
LOC/MAIL STOP 

TO, ?om Siekman 
Ed Schwartz 9

1'\'/ 
DATE, 30 June 1975 ,\ 
FROM, Gordon Be 11 
DEPT, Office of Deve 1 opment .J CC: Ken Olsen 
EXT, 2236 

SUBJ, 

Phi 1 Laut 
Mark Abbett 
Harold Trenouth 

LOC/MAIL STOP, ML 12-1 / AS 1 

THE IDEA OF DESIGNING AND PUTTING EXTERNAL SWITCHES 0NPIN-TYPE FL0URESCENT 
BULBS WITH NO INSTALLATION 

I 1ve talked with several of you over the last two weeks regarding the 
above idea. As an idea it is somewhat like Ken's wallpaper remover .,_ 
story." 

I have an idea for an invention, several possible implementations, 
and believe this has great product potential. In this case, the idea 
is the invention, since the implementations are straightforward. 

It is, of course, totally useless as a DEC product, and I 1m only mild­
ly interested in pursuing it as a designer. I do intend to see that 
it comes to fruition as a product. Before I proceed, I would like: 

1. A decision as to whether the patent belongs to DEC. 

2. If it belongs to me, then I 1 11 proceed in its development, 
probably by getting a competent engineer to bread-board it. 

3. If it belongs to DEC, then 11 11 use our facilities, engineer­
ing consulting, and proceed to get it designed, patented, and 
get it an agent to sell to a manufacturer. 

Please give me a formal statement on this, since I 1 d like to proceed 
very rapidly. We need about 5000 of them right now for the mill. 

* The inventor, talking to his friend said, 11 1 have this great idea for 
a wallpaper remover. You simply put it on the wall, and the wall­
paper comes off and the wall is cleaned. 11 The friend asked, 11What 
is it?11

, and the inventor replied, "Don't ask me. That's your prob­
lem, since I thought of the idea. 11 

GB:mam 



C1515 
1~TEROfflCE ME~ORANDUM 

P~GE 1 
DATE: 06-24•75 
FROr-t.: GO P.DOi,J BELL 

r:x: 2236 
~s: '·1 L 1 2 "' 1 / A 5 1 

* * * * * * * * * * * * * * * * * 
TO: 
* * * * * * * * * * * * * * * * * * * * * * * * 

SU8J: WPST••WORO PROC~SSI~G, STORAGE A1D TRANSMISSION 

To: Distribution 

The ~ord Processinq product looks like a winner, and I believe 
it will be successful, As people talk about Office Automation, 
I look at WPST as being the hignest payotf because it eliminates 
mucn trivia while orovlding better £unctions Ce,g, filing), 
Here is another w~y to come at various aspects of ~P; it is 
s~me«hat ~ore unortnodox, 

In the long term, tnis later approach ls Inevitable, and WP 
must 1ead to WPST for every local environment Ce,g, DEC) with 
caoabllities to interconnect environments C1,e, electronic mail). 

WPST can also be looKed at as an extension ot our local D~Cnet 
messaae switc~ing to include message (document) erlit1nq, and 
the long term storage and retriev~l of documents. 

l hoPe we c~n puruse tnis second approacn tor internal use 
along the lines suggested by Computer Corporation of America: 
Friend/Copp: and Alus1c/Marcus, 

---·------·-With WPST, a conventional ~P front end is assuroed, and t~e host 
Word Processor is use1 to hold all documents including tne arcnives 
in a central fasnion (though it nee~ not be a single system). 
Multi wpsr•s would be interconnected. 



C1516 
SUBJ: WPST DATE: 

FFOM: 

PAGE; 2 
06-24•75 

GORDON BELL 

Physically it is just: 

* *······-------multiarop comrr.unications link 

* 
* -----------·-* * Terminal 
••••* (CRT) 

* dumb or with local page/document 
* editing, depending on economies. 

* ------·------* • 
* • 
* 
* ·······-----·--------* * Terminal * 
•···* (fast typewriter * 
* * e.g. LA120 * 

* 
* • 
* -------------
·---· TCn1qh * * * quality * 

Note only used tor external communi• 
cations. 

4 --·------··--* ············-othet communication links ce.q. TWX) 

* * 
-·------·-*·················to otner wPST syste~s and 

•··--···· conventional transaction pro-

-----·----* 
* secondary* 
* memory * 
* (11S1() * 
----------·-

* 
* 

cessing. 

----------------------* Tertiary (archival)* 
* storage (tape) * 
* * 
----------------------
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1, Conventional text (document) preparation either via a 
central, shared program using a dumb terminal or locallY on 
a smarter, buffered terminal ce.g, VT51), The text resides 
in a tile(s) on the system. 

, 
2 1 Since the svstem also has distribution 11st files, the documents 

are inherently ready to send, •• or can he assumed to be sent, 

3, Transmission ot the documents can be carried out in several 
ways; 

A, The document is automaticallY Printed as in DECnet. 

B, The reader is notified of messages. lhe reader 
peruses n1s mail vi~ a CPT and deletes his reference 
to them, or states he wants the document filed in his 
own tiling system, or prints it. Provided he hdsn•t 
deleted the qocument he can retrieve 1t ayain. 

4, suosequentlY, a reader can retrieve any document ne has 
asKed to hdVe in his file syste~. Note, only 1 copy of the 
document is stored 1n this system••unlike any system based 
on paner, microfilm, etc, 

Why is sucn a svstero Inevitaole? 

----··----·---------·------····-Basically, this system has to evolv~ within the next 10 years 
because all costs Cespeci~llY technology) are conspiring to 
force it, It also provides more eapa~ility at less money. 

1. PeoPle costs ~re growing at 6•101/Year. r.e, People are 
Pricing tnemselves out of the market, 

2, DiSK storag~ costs ~re decreasing at 41%/Year. communications 
costs for local phones, etc,, are relatively constant, 
Terminal costs are decreasing at 25%/year wnile taking on 
more functionality, 

3, the cost of Paper, and xeroxing 1s increasing, file cabinets, 
mail carts, etc, are also increasing. sucn a system is 
printed on a terminal at .01 versus ,05 for a page of Xerox 
PaPer, 

the key components which it addresses area 
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A, correcting the document ca factor of 2•4 cheaper) than 
with tyeing, 

B, Manually xeroxing, collating and posting the docu~ents, 

C, Transmission Cmdil)••there aren•t peoPle tor this, 

D, Opening 
E, Flling•~note this saves tlling,.,and for documents with 

mu1t!Ple receivers wno file, reallY big savings resu1t 
Filing is the really expensive part of sending memos, 

F, For users Who type, documents can be entered directly 
without secretarial help, 

4. The qualitY ~nd service is 1ncreaib1Y increased, 

A, Documents are transmitted i~med1ately, 

8 1 Documents c~n reallY be retri~ved, as ocposed to our 
current systems, Ideas can b~ saved, and need not oe 
re-invented, 

c. Doc~ments c~n be justifie~, hyphenated, etc. making tor 
better reddaoility. Typing is easier, 

5. Telephone traffic can be ctecr,ased wntl~ s1qnif1cantly 
increasing communication, snort messages (questions 
and answers) can be trans~itted without the need to synchronize 
on the ohone, 

6, A retrieval record of trdnsacticn can exist, 

Which Part of dn Oraanization Wjll Buy it? 

······-················-----------·----~-Normally, I would be skeptical ot such a system because it has 
to be sold to the dUll, bureaucrat1c heartland of an organization, 
However, in this case the payoft is so high, even the slowest 
manager can understand the payoff, Fortunately, we have no 
problems in these areas in terms ot internal use, 

Since it could represent a significant switch in the workforce 
it might be resisted by a clerical staff. There are 3 places 
who might nave to approve such a system, Probably all 3 nave to 
buy in: 

1, Message sw1tching/commun1cat1ons•-the George Friend/Murray 
Copp of an organization, 
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2, Office Services••the part which ouys typewriters, Xerox 
macnlnes, file cabinets, and Provides for duplicating and 
mail servlce••Frank Kalwell, 

3, EDP••maybe it•s treated as a computer, 

4, Personnel••certainlY affected, 

Our Use -------Clearly DEC is the ideal environment because: 

1, we have a sharp, ~ggressive administrative function which 
analyzes, 1s cost•eftective oriented, and can make it ~ork, 

2, ~e have a significant start via; 

A' 

B • 

C • 

I' "1 • 

DECnet for nearly tne same function••it can be viewed 
as an extension, Terminals anrl organiztion are already 
in Place. The group •ants to do it, 

EOP which uses terminals interactively, 

Marv Jane's course·-~e have a larae numher ot secretaries 
w h o ,3 r e a l r e a d y u s i n g o u r 1, 1~ ' s t o r t h 1 s p \I r c o s e • 

Orientation to computers. 

3, DEC is growi~g, if ther~ are ~ajor shifts in working, we 
can accommodate them 1n growtn, 

How ~anv ~avs Can ~P (1,e, Office Automation) be solved and 
W h 1 c h 1.,; a y I s l , 1 '< e 1 y t o vi 1 n '? 

······----~---------~-·------~----·······--------~--~-~----It 1s possible t~at our tor1Y into WP may be unsuccessful, 
Fortunate1y 1t 1s a s1ae11ne, (a Piece ot ala carte software), 
but it will be valu~ble to learning about the market, 

It certainlY is questionable whet~er When peoPle find their 
D5310 being used full time as a WP, they won•t looK tor 
cheaper solutions, However, tor the casual WP use 
it is a bargain, It also will work on a shared basis by getting 
the Price down, 

The competition: 

1, Won't there just be stand-alone syste~s that use the same 



C-1520 ?AGE 6 

SUBJ: ¾'PST DATE: 06•24•75 
FROM: GORDON BELL 

components we have minus tne desk, computer, etc, bY the 
time we come on the market? 

2, Rea11y low cost smart typewriters (even IBM has something 
tnat gets one a substantial portion of the way to our system, 
Tne real question is whether typewriter manufacturers Ce,g, 
Olivetti) will get it together and join the 20th century, 
I'm curious as to whether there's a plug on the new Selectric 
to a11ow it tote communicated •itn e1ectrica11Y, 

3, Larger, shared systems sucn as we assume Xerox may be working 
01'1, 

4, Otner manufacturers••particularly Xerox that could build and 
market tne system, 

5, The telephone company ~ould provide this via Teletype 40's, 
and loc~l systems, orob~bly prohibited, no~ever. 

6, IBM is moving to~ard a co~munications orientation 
tor its computer structures, Witn this model, terminals 
and the ability to arbitrarily interconnect t~em to 
computers and to interconnect computers become tne central 
focus, computers are de•emphasized, and merely resldP at 
nodes to carry out various functtons (e,g, wP, or ~PS, or 
stor-,,qe), 

7. Inherently, t~is 1s so big, ocvious and inevitable that 
everyone (including ATT and tne government) will oe in 
trYing to bUild, control and get their snare, lt is so 
i~portant that it is not given in the ~arket surveys,,,a 
sure sign ot success, 
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OUR CAPBILITIES VERSUS POSSIBLE COMPETITORS 

---··-----------·--------------------------
IBM XEROX DEC OTHER ce,CJ. Honeywell, ..... ----- --- ....... Burroughs 

Basic hardware X X? X ? 
Large Disk. X no buyout ? 
Comm, Hdw X ? X ? 

Vol1Jme Terminals 
Hiqh quality X X buyout no 
CRT X ? X probabilY 
Fast hardcopy X? ? X not yet 

suitable (RSX-M) X 1 X ? • 
type monitor 

Service X ? ? X 
Sales X X ? X 
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CCA wants us to worK with tnem in the installation and trial use 
ot sucn a system. r•d liKe this to go in as a DECnet to11ow on, 
and with help trom Ken King to assist in the specs and work on 
the analysis, 

We (DECnet, King and I) ought to start co~ing at the cost­
effectiveness issue, MY hack of the envelope analysis says that 
it takes 1 montn payoff witnin DEC in terms of secretarial time, 
Xer~xlng, mailing, filing, etc,; but it needs a traffic study, 
cost analysis, etc. 

A critical issue with this form of WP, is that it be understood 
in a real, live environment, 1 believe we have that environment, 
and could ooerate such a system a year or two, and gain the 
understanding ~etor~ taking it to market, 

v/hat you thtnl<? 

--------------
Ge:mjk: 

Distrtbutton ___________ .. _ 

Mar1<etlng Co~mittee 
000 
Don A1usic 
Jim Bell 
Al Bertocchl 
Murray Copp 
George friend 
Jack Gilmore 

cc: Yen Olsen 

Irwin .Jacot-s 
Ken t;ino 
n. e r b i·; c C a u 1 e y 
Ron Futledge 
Torr, Stockebrand 
N€1t Teichholtz 
stu ~-1eci<er 



Professor B. Shackel 
Director: NATO ASI on MCI 
Dep~rtment of Human Sciences 
University of Technology 
Loughborough Leicestershire 
England 

Dear Professor Shackel: 

June 26, 1975 

Thank you for your letter requesting funding of the NATO Advanced Study 
Institute. We believe this is important, but do not have funds to 
support it now. 

It is possible that DEC UK might have support funds, and I would 
enccurogc you to contact them through yo11r loc~l DEC customer sales 
engineer; but in view of the late date, I \·tould be concerned that they 
too, are in a financial bind. 

GB :mj k 

cc: Geoff Shingles 
Bill McBride 

Sincerely, 

~\,_ 0t,l\ 
Gortlon Be 11 
Vice President 
Office of Development 

DIGITI\L EOUIPMEIH ccrnronATION, 146 fl,'1/\IN STREET, MAYNARD, r--it,SSACHUSETTS 01754 

(G17)'.,£17-(i111 n·,1x· 710347-021:> TELEX: 94-8457 

C1523 
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LO;·-~~~ LEICESTERSHIRE 

( 
-,'C------

Head of Department 

The Tee nic i ec or, 
Digital Equipment Corporation, 
146 Main Street, 
Maynard, 
Massachusetts, 
U.S.A. 

Dear Sir, 

(l ,, t- 1 
,-__:_ ~ c, ( I ,: Y\{L'v-f {(,i l, C, l t,'f ,uJ 

University-of TechnOlogy\'- / 
Telex 34319 Telephone 0509 63171 ) : 

I attach herewith an information sheet giving details of the NATO Advanced 
Study Institute which I am organising in Portugal at the end of August/beginning 
of September this year. I thought you might be interested to know of the very 
satisfactory progress in our arrangements. 

We already have received 60 applications to attend the Institute, and 
there are still between 30 and 40 enquirers who have received forms but not 
yet replied. There seems every reason to expect a very full attendance, and 
my only regret is that we do not have enough funds to give more support to 
all the prospective participants who clearly merit an award. We have decided 
to spread the funds as far as possible by expecting all students to find partial 
support from elsewhere; therefore we have established a basic award to cover 
accommodation costs for all those students whom we can support, with an additional 
award towards part only of the travel costs for relatively few students who are 
unlikely to be able to get much support from other sources and whose travel costs 
are particularly high. Nevertheless, the indications are that we shall have 
a very full attendance. 

The detailed arrangements with our lecturers are progressing well. 10 have 
positively confirmed their attendance, and I am expecting to hear positively 
from 2 more shortly. 2 have said that they cannot now attend, and I have 
invited 2 very appropriate replacements. 

As you will appreciate, travel costs have escalated sharply in the last 
year or so. We have a considerable number of applicants both from the U.S.A. 
and from various parts of Europe somewhat distant from Portugal. As a result, 
some excellent students may not be able to participate in the Institute simply 
because they cannot get £100 help towards travel costs. By the way, I should 
emphasize that these students are all graduates of two or three years' standing, 
and many participants in this Institute have a Ph.D. and are even Assistant or 
Associate Professors. 

In order to help towards the success of this Institute, I am wondering 
whether your Company would be willing to make a modest donation to the Institute 
funds so as to sponsor the travel costs of some participants. I would of 
course expect to make due acknowledgement by name (but not by financial amount) 
to your organisation appropriately in the conference record etc, I am writing 
to the four manufacturers of large computer systems and to four manufacturers 
of ranges of mini-co~puters seeking support of this nature. 



ClS~S 
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I am sure that you will see the relevance of this Institute for the 
continued successful growth of the computer industry, as it moves into an 
era of less usage by specialists and more usage by non-specialists. I 
am hoping that your Company could see its way to assisting the Institute with 
a donation of between £500 and £1,000. If, as I hope, each Company is willing 
to assist u~, then may.I assure you that any surplus fro~ ~-h~ wh~le Inst~tute ~\_-
programme will be set into a fund to sponsor further activities in the field ~ 

of man-computer interaction. We have already proposed, as you see from the '\d 
enclosed papers, the establishment of an international study group. \. 1 

I look forward to hearing from you and to learning that your Company{. 1 

can assist us. · , {,_ ' ~-i / ~,1J ' - f-. 
~ ~-i ,<;:,) \ . "' \ v > A <v- ~ 

D~~(.-. 
, \ Cl"-· ' 

~ vv--­

'.t.... . .J ....._ ''-JJ "'v \,_/'\j r' . 
3 ,) -~ ~ /\~-· r (Y I\ '-I ,J ~ J 

\::J ~ ~t~ ·"'"-:) \f t.:,~~ c·JJ ~ 
~, :S" ~;, _ 1-.., Yours faithfully, ~\J 
~ ~ ~~ ~ 
~ ;~,~ ~ ~ 

, I\ '( " '~ 

~ " ·~ 'J\\ 
lj \J Professor B. Shackel 

--DTrecto!"_! NATO ASI on MCI 
·---------

iL~l ~~ ~ tVv ~Jl,. ~ 
lJL ~t¼'-" f'L 

\!\N,l- k11,\/J ~ ,\--v ~ (J ~ J-
~~ (fa I " I vo :\;: r,w~ 

Professor Shackel is away an apologises 
for being unable to sign this letter. 

cc: D.E.C. Reading, U.K. 

I ,... 
L 

,r,. . .-. ,,-., l "" ll//1~ • A ;2_ -NJ Mr 1Q.,. -.1, 



Frederick A. White 
Professor and lndustriaf Liaison Scientist 
Department of Nuclear Engineering 
Rensselaer Polytechnic Institute 
Troy, New York 12181 

Dear Prof. White: 

June 24, 1975 

Thanks tor your letter in regard to a pqssible 1 iaison. 

1. Adjunct Professors 

As a professor of Co~puter Science and Electrical Engineering at 
Carnegie-Mellon University, I believe this is difficult for the 
distance involved. If you have someone in mind at DEC, I would 
encourage you both to propose this. 

2. lndustr!al-University Research 

Fine. What research would you propose here? Can you ~ive us 
your programs, machines and research in Computer Science.and 
Electrical Engineering to give us an idea of some possibilities. 

3, The Dynamics of American Research 

Sure, let's talk if you can spare the time. Attached ,is a copy 
of a letter I sent to Dr. Stever of NSF with some examples. 

C-1526 

In general, I believe points 1. and 2. are hard, since they should be 
discussed after we have a communications link at a technical level. 
Also, we have substantial interactions with several universities, 
which need to be improved. I'm skeptical of spreading ourselves 
th1nner, but if your faculty has a link and the interest, these 
problems could be overcome. 

Since I'm now only peripherally envolved in research now, it is more 
appropriate that you interface with Jim Bell, who heads our R&D group. 

Look fonvard to hearing from you. 

GB :mj k 
::.c: Jim Be 11 

):diy:erely, l ~ (].f1_~.-) __,/ 
.__,, 1,r7 ~ / - I /';>J_,- __ __.,.. . 

G r'<l'on Bel 1 \ 1.-- . ( 

E
~e President, Engineeri~g 
pfessor, Computer Science 
·rnegie-Mellon University (on leave) 

DIGIT/\L EQUIPMENT C08POfL\TION. 14G M/\IN STREET, f,1AYNAf10, M/,SSACIILJSETTS 01754 

IG17)f\!li'-5111 WV>:· 710-347-0212 TELEX: 94.3,157 



G15Z7 
II I G I T A L INTEROFFICE MEMORANDUM 

Pr-1GE :I. 
'.:H.JB . .J: 

* * * 
TD: 

* * * 
* * * FILE 

* * * 
* * 
* * 

* 
* 

* 
* 

* 
* 

* 
* 

* * 
* * 

* 
* 

* 
* 

DATE: 
HWM: 

EX: 
MS: 

* * 
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0 <!i·· .. ::.!3 ··- 7:5 
DDF<DDN BELL. 

2236 
MU.2--1/,;::'i:l. 

* * * * * 
* * * * * 

SUBJ: M, D, and IAS--THE ISSLJES ••• on the table to resolve. 

To! Larr!:! Portner 

I feel awfulls uncomfortable on our choices, Polics, fundins, 
Don't !:IClu'!' 

The whole thins is counter-intuitive: 

1. Market--the market responds to M favorabls, and wants 
more. Do we know somethins thes don't'!' 

Profit--sales of Mare hisher and the Product is Profitable, 
as OPPosed to mans software Products which aren't. Normalls 
we fund what's makins the manes. 

3. Manasement--there are manasement Problems in D and IAS. 

4. Product--technicalls M seems cleaner. 
b rf,Jak :i. ni.:,i r:-·o i nt'i' 

Is D at the unstable 

5. Future--I don't believe we want D converted to VAX 

The onls reason to extend Dis 
set functionalits of IAS on M'!' 

IAS. Is there another was to 
MI ti::;? 

Perhaps Phil could be useful here as an outsider in reviewins 
the software Plan from these various aspects. 

Let's come at this one. 

[Should this be sent to: 
and L<-:·!V!:!'i'J 

GB: m,..ik 

Wade, Laut, Plowman, Neal, Cutler, 
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SUSJr VAXA STATUS DATl: 0&•23•75 
~ROM: GORDON HELL 

EX: 2.236 
MS: ML12•1/A51 

* • * * * * * * * * * * * * * * * 
TO: flLt 

* * * * * * * * « * * * * * * * * 

SUBJ: VAXA STATUS••for June 24•25 Planning Meet1rig 

Toi Distribution 

, ArChitectur~ CMediu~·leVel aefin1t1on) 

---"·---·----·--------·---·----------

* * 

* * 

This detinitlon should be ot a form sufficient to build 
from, although many tiny issues ~111 have to be r~solved. 

Addressing: complete oro~osal wnich satisfies go~ls but 
doesn't feel rignt; tlnal pass recommendation due 
18 July~ 

* 

* 

Instruction-set: comolete final pass by 27 June including 
110, condition codes, call•return, and string Ctirst 
pass only), 

Process-structures Co~olete, 

1/0 1nstructions: w111 be 1n lnstruct1on•set, 

Architectural evalu~tion: in preparation ctue with 
ISP csee ISP evaluation and tUn!ng below), 

Architecture (Detailed definition specitication) 

--·-·--------M····················~------·-----

* * * 

* * * 

We intend to write~ 1eta1l~d s~ec1t1eat1on which has a text 
descr!Plion consisting ot tne various mechanisms Ce,g, instructions), 
their rationale and goals, and reject~d alternatives, Tne 
specification also includes an ISP langu~ge definition to 
precisely define the machine, 

This descr1rt1on can be pared to ~rov1de the macnine reference 
manuol, 

Requires, Strecker, Hastinas, Podgers, eell and DickMan, 
(~ re~lly good technic~l ~rit@r ~igtit be usetul) 

Comoletion: about 2 ~o~ths, 

ISP Evaluation and luninq (Benchmarks) 

* 
* 
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-----------------------~---·--~--·----T~is will proceed concurrent w1th the rletailed definition 
sPec1f1eation, The PurPose ls to ascertdin how ~ell we meet 
various code GU~litY and ease of generation goals ce,q, 
the static and dyna~ic code size 1s a f~ctor ot 2 netter than 
FORTRAN !Vt produces) wJth less pro~essJng, Tne ~oals 
are being spec1tied now in detail crodgers and Bell), Marty 
Jacks and Jack Burness w111 c~rry out the first evaluations, 
we need someone to hencn~ark us aqainst competition: hF3A00, 
MOOCO~P, DG, and Interdata, could Qet this done outside, but 
prefer not, 

Language specification Contracts 

We intend to have e~ch langua?e group write~ contract . 
(specification) tor: coae generation, run time environrrent and 
operating system, and structure ot translator mechBnism os it 
uses tne ISP. thus, tor CO[,(JL, f0F<TKAt~, BASIC, PIJ/1, and the 
Imple~ent~tlon Languane we ca~ evaluate the JSP. 

Operating System Architecture 
•••••••--•••••••••••••••••••w 
The Operating Svstc~ 1s an extension of the bas1c machine 
arcnitecture to orovtde c,rtain run time environments, There 
has ceen no worK yet ln tnis area, exccct to oetin~ the hardware 
generally to acco~mode various style operating systems, 

We ~re long overdue in tne estahlish~ent ot goals, constraints 
and assignment of tasks, etc, we must have a principal architect, 

GB:mjk 

DistrihutiMl 

----------·· John Ruc:kley 
Peter Con1<:lin 
DaveCutler 
Hruce Delaql 
B 111 r1e!T':ne r 

cc: V4.XA 

Ro9er Gr,urd 
Len 11uqhes 
George r1c,..,rran 
Steve F..otr-,rr,.=Jn 
Larry Wade 
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SUBJ1 LANGUAGE TRANSPORTABILITY DATE: 06•19•75 

FROMI GORDON BELL 
EXI 2236 
MSI ML12•1/A51 

* * * * * * * * * * * * * TO: FILE 
* * * * * * * * * * * * * 

SUBJI 10 BASIC TRANSPORTABILITY TO 11 

To: Distribution 

* * * * * * * 
* * * * * * * 

I've heard a iot of examp1es, problems, and poss1bilitY of 
writing inter~reters, com~ilers cand other software) on a 
qiven computer system, and then transporting the language to 
another system, At one point, we were considering such a 
system tor 10 BASlC to be transported to the 11, written 
in RLISS, 

* 
* 

With another computer to program tor, it seems highlY desirable 
that we develop techniques of this sort so that languages (for 
example) can be made availaole on various sYstems without 
totally rewriting them, 

Are we doing anvthing of this sort on the 10 tor eventual 11 
use? 

How ccan) one build a program of this sort? CE,g,, the Design 
Automation qroup hand compiles 11 BLISS for the 15), Do you 
just make rules to accomplish this? 

What languages Ce,g, COBOL) are more machine independent? 

When can we try an experiment of this form, so as to move more 
into a production mode? can you people discuss this, and then 
meet with me and explain the position? 

GB:mjl< 

Norma Abel 
Pete Conklin 
Ron Hamm 
Jim Mills 

George Plowman 
Larry Portner 
Larry wade 

* * 

* * 
* 
* 
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PtiGE :I. 
DOD DD(il...S DATE! 06····:J.CJ····}'.'_'i 

Fl:;:ClM ! GDF~DDN BELL 
EX! 2236 
MC'. ~> • ML. :I. 2/ A:5 :L 

* * * * * * * * * * * * * * * TD: 
* * * 

To! DDD 

ODD 
* * * * * * * * 

ML 

* * * * 

* * * * * 

* * * * * 

Havins spent 2 dass in the Pleasant surroundinss of Dick's 
cottase and listened to us all trs to transmit our hanSuPs, 

* * 
* * 

I feel it's necessars for us to set at both Joint and individual 
Seals. It also is clear to me that sou each have incredible 
power to set thinss done. As individuals, I'm sure we all 
believe in Bob's Polics to trs and sesment thinSs so that we 
can all Proceed with our Jobs in as nearls an independent 
fashion as Possible, but there are sreat interdependencies. 

* 
* 

* 
* 

In Dct. 74, I attempted to put down areas we needed Seals and Policies 
(not the detailed seals or their imPlementation). An update of 
this which is Just a first pass (is attached). I'd like 
,,;omfi f,-,:c-,:dbi:,:c:-1--:. of th•:::~;;f:: arf:iai:;, ar,.-:.1 thc-,:n I ,·i:.1 l:i.kf,i to rf,:····or:Jan:i.~::f,: 
th E0 1r1 fur !Jc·nr: ra 1 d :i. i,;cui::-·:::- :i. on i:,: 1 oni:.=: F·· ruduct s, F-·c•oP 1 E' i· r:-· rocei,; i,;, 
Plannins, PaPer (control) lines ••• or some other was to set at 
them in a clean, orthosonal was. Also, Please send me the 
current Seals sou're operatins under (e.s. L.arrs's reattached). 
It's mandators that this set an :I. sheet of PaPer (no spec on 
size) such that Joint seals are identified alons with resPonsi­
bilits, and most imPortant the Priurits. 



cg) \ 6_j· _.- ' (i/.. (._) LQ_\ I /"~_i.,) 
~ 

i /-:,~ i 
r-0 \ 
~';;) !!_\ 

/ 
(~-f.t 'i 
t1-:7' 

: ~ _I I :--<t, .. / .~_,~~-' I 
L:::.1 I ----, \..-- ... ___ ; 

,r· :': -, .-
----...J - (' c. l; t- 1::-C-.:, d1~"\_;,J;,._;;, --·----::>- :~llt~:_-...:;., :-,.·. 1r:· 

-r,,. · ~ "'I-• r.r.' t 
tn -.:_1..t) :.,t:~·-~ '. 1 ·~. 

1,,.. ,' • • ' ! ,~ L ',!l'H,,,1 1?11 

l t.': i,' . ( .· 
--~' 

t-t •/\ ... :..~_; ___ '· 
i · ; ..... S;., ,.,·J-1 

. " . , I 
i -vYf\,~\.:,- "'l w,u. 0 '1 ·J '-

_:--~ 

, ' I 

r , ! • -;. ~lepo\ .. t ---·---
• ~: LiJ ,: V -:)'. <>----

04'---

\/ I '"\'.~• , , 
·t.,··r ,~,1 _,,-, .... ·d·· 

, ~; '/i,~I:_\. 1
1 

... 

.· ,::, 

' \·! t l \' \ ~ \ r_, 

___________ -, ... 

0 J -'>°' I _ 

,,, j 

--- J. : -1-- H~'-''·.U.'" 
C. . ,.._ a 7 

- - -----·- ---- · . ..:..,_ ,.,._,_\• ~;..,,.__ . 
_______ ---,.. h.•JJ v_-J, 

...:::·· ----1 -
' ,. ; l t 

I~ -1 ~ ' I ~ 
J~-" .... .-. ta S n.o L··--1 Ov1..i1 '"-: 

p·,d.,_LL,t s,\l;L:) WJ.t. 

f VDi[J v:.. j ~rt.Cir~) a-rr} 

(' \ ' • i - ·+-
Jt. \..::i. ~ ; t : ',,:, :~ ,· 1\ • 

-(._:+ '....,n,-,--._:_ (-·' ,. ,t r·:·r~·------
cJ I • •' -1" I f1 L,.J A;;_, (.[) \_1_c '~ .-) -rl L; 

r wfu. ,}) .1, ii'"~(,,., 
(,.,,1/1, M~.t ,t So~-hvV-t.1 1 &.~ 'r~l-1 '('e v)[tv) J 

t,,icv-t to c .. ~ vs -+-----'"='" ---
J,W',\ l1 l( ( c.,,,,,.:¼,~.1,,d) 

I& 

D-t~ c~ ~-foti,tv. 
+vl'l\l w oJJ · ~j 
· Uv\..Cc..,/,) • 

11 Vrr X 

.:.~ \~\ .: '·,· ' l~ l .-: 

71 <ud f-J ~oc . ,' cV;, 
I \' ·"', / Ct.,_;__,/'- 1)vc;,/-. .,,,,1: :. 

·\r·u.,,t&.J'. \.i 

•t(Q' Ir,~-Lt ~or• ......... ·.:...: '. __ {~ ,-·-.:_.') 

-------::> ( ..,/ l (, \.._t, 

,.. /' ~ • I ~-~ "' / ....--

• '., ,;·1.-.J· L ·,..,. ;· ,' ,,;:'11 ~_::·.··_; ,.·,_;~_ .. ':: (,. 

1

,-., l r,~·,/r,l ... /"1 f'l 1"•)., ,)_(i.r.\_l_ .it 
'.. I l I . ' '' ' ' ' .. '} I ' \ \ . , - ) , i: -' \ C, , i.v. ,. -( , •. · 

' ' ( ( ' ~ "f1 ·, r. \ 
, !~,,/ r' \N·•~ .. ,l /,,,(1+ ,, Cu." I 

(v,\~J •• ,. ~---- .~ ,·. r~:..) ..... ·- ... }-/ 

r::-,7~~:c-;cJo D /. o,~ 1~ii\i Quie+ \ 
_; .• /f.·\r.,"\_Q-,- -r , 

/ // (,_ .I-" ,,,,_, ~- I-....\/., ·r'-;)- • 
.. _c/------ ·----:>-- l,_,,,-,) [, \.\ :r J 0 

/ 

q-°' tu. we s .;.. Po o tc C/_+- _,,_ _____ , --"-------+---!,) { q;t s L1. ,.s ..,..cb ( I).) 
':i\-c,i11fr.ucl c,c_-:,.c .. :,f,_,JO , . !/ . A 'J",l-' l'J-11. ,- f cl· L ,-¼ 

I I l ~·' • I J ! 1 I _,, J \ \- '"! t,..: L· r-. 1: k- lC.. ' 
~·Twc.l·,.c.........,t;_·

1
i ... o-r-r-+u-/-·_;.

1
.Cu ,{:>_l1..~-~- \i-· .. c:·/'"'.;.r,'1 ;, '-' l J ~- ....,_ J 

,_; ' " ~ , • (;'/ It'; ._,--\-r\_-,,/,_;;, .\';,!/~I _l,(._ J J 
• I ,._, Q .·' ' I ... ' ' ' ' I ' 

'°MO,vf- lO \_\JC{L-Jt"l~
4

,;• .. Y r.-~·,_·,,,,,_..1.r,, _·;·.i(, ,r-:\(t· \--.... 
t,._1_i v ~· t.,(. r-1.,1 :) ·-(\,' rJl,, r_ .. \.1 I i ... ·1 --- l 

\~ I (.t. ~ '- S ! ~·,:,; \. - 11\ ·,'.: '. \ / (._:;. 

I ' '~ I '-} _.,. t_t..,v·::··~ l-.·bOY'1-,/\ ~,~~ 

-- ____ '!° __ ---L r-.,.·:·10··.L _ _:::: ______ _ 
J.~·_f vAf... _(,..Ar:t .. -\_"-' 
( c,\d~.} C,o~. 

::::. '!' (_; 

r', Ir(_+,, pv,,~_,._.y - 110-;j o .f C 1 , , (@ O ·, ·, 0.v ~ r-,:hx~ 
I 

i ' 
I 

I 
I ' . 'P.i ( '\ t (' \,~, 

-.l 
L, c::r -1\ 
?,Mi ·:_iv.,.. '.J 

I' ('' \_. l~ c(·" L'/l (;;; • , 

1' , I • I 
't?i. [' ~). Cv, I 

y,,\_L.,) Cv..f''. 

• £.rL,_c. c,""tc 02 D 1,v "k C (.l c.l/), (r·\C ~·rJ : s+.,-,, c,hv .. :.) ~! (' \,~ ' ,>f.,: \ '.l :r (' '; ', ' (.,(; 1/, h c' ~ ',-.•::tu(_~ 
o 'F\){ -p{.-,J),.,t...t._.\A f:+fl, (),._~<r,.n,., .. )( p ... ,~_,. 4)-(!_/).-~ \! ..J... ' d ·,! '-'. ,_ •1v .. 1.~-, + :) ') ·::. 1:J /·-Tt...,"\.•.•:l l;.,(_-~. \..,...- _, , 

Teo.----r, -·c..~ ~\;_/ctJcL (Vv~ r-'~1~--J,\.:._-~). ·~S\-c.t.l?,,0_,~jl" .,,\.1-ct\..'-~:t:.f-tv1.J, __ J_ ({ 1_1_~(_-~ri.c:i""'.:.., .; .... CvJ<-V-..r- · i __ I Cr 
l, .......... c.- \,' .' (. ,...._,... l.,, (~1_..0··uu).,0 

~/ . -- f , . t r ") r ., \ ' r -Co "->-"-'-".\-• • CT<·,1-..,,, il "", <;i ... -~- HJ~/.)· 
"'- \\,(rW fc "', X..t9 " tv t) \ ~ (A.,(.' ,t·: ', ') " )"' l • r,.v -. ; . 

oj)Q/\, c.lt-lS.~~+>-'"' ,, "(- ., . J ~ -f,,._,v:1-.._ct'\_tp· S'.LJ(t,:) l yrcp~[-{ \_IJ)',;~[;~' /+uo(.);" ev,/;, L.C.., (-:0rr~--}r J) '6ijvvi,,.tJ-~. 
f . It, I 't)otl~.' .. o· _\.~,~-~ •,11.0 ,le.:> 0 11·---,1,.[ :.''·.,.·'-,. • .,_ ,_;,, '-tVL•-·! v., :Zr•., __ ,'- Cc:.,t(,~<·'-'-''. 

C,\t."">"'-"'\,,. f· 'VV(\_t,.<..A,V,l'-- ( 11'\J-• .. ,/.;.1_v ,,.-, \, · ,·,_;·,--~ ,~ J J 
J. ' ' ~ 7" \ .- J • l- i '/ I " \) J ) • _i.~ -t .. VC'-:~:'--' l. __ .,_;L;J,:,.., ,· C' ~ _,,.J,-,.< '~- r::q~ .. ::-, ::- ",'·"' ,, _•_!/:., , ' ''(,\ .. '--'·'( \r,c-'.....:). 

" QJ OW,;f M:ttr 01'\ Sh----~- - rf- 0'(\.• I l'\.U.,A.,,< r, '.> -r,·?d...1-~,_,,, ,_- \'( .' lv,c0l,,_ ''· J /_i-C.,;·· .· J , -<J: ~ , I . , ( • ,.,., .._ - L · ·" ·- . . .. J " - ,.,, ' · ·\ • -~\ , v' . ., ._ r r '· r. 1 _ " _ _ . --r r:, , 
' V-- c,..V 1..>:..1 c, to-.,-.,., V)\.( ·,.•. c.:; i ~ :_ .• ,., r,_oc,; CU , '·'j, , . ' . . ~- "-' i'. J ·.. ': / c, , ,.._, __ ,:j-;- \tv\C,Lu.c,-'-1 LC· ,,X,1-- 1\.(, .\. c~c_ l:.r-] .L-) li',>j 1 

l l, I I \ 

1.-c t-: r · ,.. :r' . J l- n I r (' - l· · 1 ~ '-'- · 1, L .,, 1,c ;o· i. 
"'/ ;:,'-\St.e~Y\5 il)CAA'.., ', Y't\Ldl""- •,v'\(';~ O'-v\.12~.J.) '\LVdj, i __ ._,:.,_· '--j" , n L 1.-t,{I'. •,V~<.v•11v, 1:J"".U,'U,.,-.,-<-- li"~-y~~;-,~~:',,"' 1· 1t,!' r L- :,. 

• . • (\ . I . ,I . .· I I ' ,_ -...:, '-'•C..~1 -t' 11,f . ' 
• \0o1Jll.,. Sb ...... ,Jo.,,rJ.~ "~Fr(_,_,_,\ __ , ''G ,;scO_,,, __ ;.:.,. c<: .. \, 1 .-,,-.:.r.,( , 1 ',f,(11\'<'.?,){,l[,/Lli) ((v;,.( ~(IJ,>1.'(,dJ.c.•r;H'·l..~: 

' I' i J ,. ,,,..; ' --~------

0 G e V~A~, \ V"\. C./1.fl C.v~ --:+ f) t- 0-vo_ h) (. ,_ r-":, '···-1 (. ' t :,\'_:.,(:.:_~-'~,.! :r ' ' "· ,~ t-__ ~ -· . -· . - -c,,-L-_J ce r 
J C .L _; ;::, D r: I ' 1- _.,,; . ""'J - I O L- ,; ;:,, ' ' \ ? ( (\. ri, l. ,., I ,\ 0 /'> "j ( " a,:'J 'f J \.,,_ I 1S \ i'"\ U,i)..<'. uA--<.v,'- GO (.) • Lr I 0 /l t f') -.._Q '--\ o c, , ., : J , ~ " ;1-'"1--< J 

~l 

~ 
1:,1 
C,J 
N 



' _l. l. I i t ., .\ .• _11 C) 
l ' - ,/ ~ ,_. f 

---·· -----~---- ----,- . . r- . - -
I\ 

l', .l - ,;, ) 
' ' . : • .->' ·: . ,! 

:r·i_.' ~, /J 1 
I• . , 

-· o(-, ·-st,,,J i_, 
-•cJ : --· - : J, 

- i 

. I 

---;zJ) i ~-+, Lbri 
-, " I I 

' I -,- -~----
/ 
i 

i 
I 

: 
--l - --

t ' ' . . . 

. . . -• 

. l---:--->- ; 
' 

.. __ 1 _____ 1 ___ , ________ L. _____ -1 _____ ,: _____ i ---·--
~Jt.!1 1 S•:,,.Q ! I ! 

, :J ~ i •6 i I ; 

:· :- ' ., ! --+----
. I i • __ : ___ i ____ -·--- '-

I --r-r--- --.--------------:---
I 

~- ·, -- l -: ---

i --+--~ _____ ... --;----·--:--~---
! 
l 
I 

--+·---i - · __ : -~-
I • ; 

-- ---~---·----

i ; c· s."J -010· '"".J'S'il'J-,--I ~ . 
('D~r-10-"J 

,.---- · ),,f '7?\.'..'UVJ,) 

'·<·-f-0/\ \OA+'-' a~ J l'\ j] G\j ! S 
. ~ ------- ~~d)J. 'A0'r1.v T.Jcjft~:-;­

(' '.~~Qs -0~-)9)·:,; 1\:'.'0~ '_ ~:.____ l 
: . I _ i . 
:· i,: .. ,~-/ ,,_.:.-1··-
i ' 

I 
l 
j 
l 

:-~~-"~,-~-· .. ·- . ...,;--_7-_-.;_--------- } -:- - ~ ~ :---.,,>,--:, -,·"".A \,'\ ~ O- l 

- I_ I.,.•·: "·![j 

. '." '· I, 

' - .1:, ,_. '1 

0 

(\:;' '~.! ":':"''J'l'1V~ )')-,;i 

'.: 1 '. i ; J l'.! I 1.,J --c,?11'1_;;,; /\ 
V ') ' T ' 

' ' 

, -~-; ~ l ~ • : t t .- ',, ', , " 

··-
l 

- -~ '-1 ~ . .. : ,.. . ' ... 

l . -- ' .,1,,.~·-..,-~ .:-,,' ,_ .. _._.,,-;:> 
' J r·' -· . , i ' .... - .- .• ·- ~, .-

.. 

,j 
i 
' 

lS1iOOO 

; .Lf fl\\$ 

( -- .\.--
1 -! 

'- ' ,J • 

I hG°~., 1}s dCIJ p h.' 
( \o.J J: / pii1'ci iro;;,,1v:~~ ):__ 

. ~ 1~-.1 .-·r1 • ~ ::cLs· --
. 1-··' -_, \"' QL . t' I ",,, ri 

.,,;,j ;'-·t \ l' C. 

: liU~'lt1; 

c;_.,1-<rJ-, H' ''l iJ )'•u.,µ·; 
~-· 

-~)': ~-'-'~ \ l.cIJ ; 



? ? 
._J • ..J 

08.JECTIVE -10-

Specific 

C1arification of roles and respo~sibilities of the various management and 
technical levels - for example, do we use consulting programmers properly? 
Who develops implementation strategies? Who is responsible for absorption 
of new product technology? 

Imorove Recognition and Participation for Key Software Development Personnel - ' 

G2neral 

Build a high level team with increased visibility to the company so they 
be recognized, and who with Tncreased visibility of the company, can operate 
from the broadest possible perspective. 

ipecific 

Prepare and maintain a menu of likely candidates for both Research and 
Advanc2d Development projects. 

Cycle at least 2 superior technical people each year from the research 
gro~p into the Softwere Developme~t activity. 

Cycle at least 2 superior technical people each year from the development 
activity into the Res~arch group. 

Participation in the "Advanced Development" activity. 

Aggressive joint planning with the Product Management Group. 

Develo~ment of a competent and· visible m~nagement and technical staff 
in the applications area. 

Aggressive exposure to the Product Lines,· ~arketing Committee, 000, etc., 
to he1p bring focus on growing applications activities iri the corporation. 

RESPO~SIBILITY 

G. Plo'l1rnan/l. Wa 

A 11 

J . Bel l 

J . Be 11 

G. Plowman/ 
E . Fauvre 

G. Plowman 

G. Plowman 

E. Fauvre 

E. Fauvre 

c ' 
~ 
C.IT 
~ 
Cit 
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4. OTHER OBJECTIVES 

GBJECTIVE 

4.1 Improve Services to our Internal and External Customers 

PRODUCT MANAGEMENT 
~ pee if i~~ 
. Publish overall software business strategy guidelines for use of 

?roduct Managers and Product Line Managers (use output from 
Ted Johnson's Committee). 

. Prepare business ~lans consistent to the Business Strategy guidelines, 
but above all with a sensitivity to our marketing requirements. 

. Conti~ue to tighten ties with Software Services. 

HARDWARE ADMI~ISTRATION 

long term plan for supporting needs of software organization. 

Increased service to the software developers, at decreasing cost to the 
corporation. · 

Proposal on development utilization alternatives. 

soc 
Automation of order ~icking - order processing 

Maximum of 1 week turharound to customer orders. 

Regional SDC's where economically or politically appropriate, or where 
service required. Maximum of one week turnaround to customers . 

.. Priority system for field orders, including an 11 instan ship 11 option. 

. Periodic (twice a year) evaluation of kit contents, costs, effectiveness. 

RESPONSIBILITY 

M. Woolsey 

M. Woolsey 

M. Woolsey 

E. Fauvre 

E. Fauvre 

· E. Fauvre 

0. Kos tets ky 

0. Kostetsky 

0. Kostetsky 

0 . Kostetsky 

0. Kostetsky 
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OBJECTIVE 

2.4.3 General 

. Strengthen and formalize the inputs to planning and development. 

Specific 

Have all new product starts approved by Products Committee. 

Formalize the PSG process; meet at fixed frequency with clear agenda 
and intentions; formalize inputs from participating groups, and prepare 
formal quarterly reports of product requi~ements to the Planning and 
Development groups. 

2.5 Develop a C1ear Uniform P·rocess for Maintenance and Field Support 

2.5.1 General 

.. Clarify our software maintenance process in support of new corporate 
software warr~nty. 

. Estab-!ish an 11 E.C.0. 11 process for software. 

Soecific. 

. Short term "" analysis and proposal of the "Support Monster 11 problem. 

PEOPLE/O~GANIZATION OBJECTIVES 

Imp r-o v e_Q_!'.:__g_ an i z at i on a 1 Depth 

3.1. 1 Specific 

Implement the Advanced Development function by end of QI, i~cluding at least 
2 participants from the development organization. 

Hire at least 4 technically superior individuals each year. 

Provide an effective Departmental Planninii function to plan and implement 
the resource (human, financial, hardware, space) and organizational 
(stracture, methodology) requirements in support of Software Engineering 
goals. 

RESPONSIBILITY 

M. Woolsey/L.Wa 

M. Woo 1 s ey 

M. Woolsey 

G. Plowman 

J. Mileski 

J. Bell 

J. Bell 

L. \~ade 
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OSJECTIVE 

?Le c if i c 

Develop effective Software Product Plans in support of Central Engineering 
and DEC-10 . 

. Formalize the PSG process; meet at fixed frequency with clear agenda and 
intentions; formalize inputs from participeting groups, and prepare formal 
quarterly reports of product requirements to the Planning Group. 

Implement aggressive joing planning with t~e Product Management Group. 

Clearly document a statement of diagnostic trends in the industry, and long 
term pl.ans for DEC d1agnostics. 

*. Short term - Develop and establish as a corporate posture a simple, salable 
and achievable maintenance and support policy for our products (in lieu 
of ''Warranty" statement"). 

Establish a competitive analysis activity able to evaluate current 
competitive products, and predict- competitive moves. 

Substantial upgrade in the line manag~ment structure. 

Availability of skilled applications develcpers in each of the applications 
areas of major intere~t to the corporation. 

Staffed and operational high level consulting role in Reliab.ility Engineering 
applying a documented philosophy and metho~ology for setting Quality and 
Reliability goals, and designing, testing and implementing these goals. 

. 
3. Increase Emphasis on Individual Resp6nsibility ~nd Accountabilit~ 

3 • 2 . 1 

. Products debugged by the developers - neither field test nor Q.A. audit 
should be able to find more than a few infrequent bugs, and no catastrophic 
failures. 

*High Priority 

RESPONSIBILITY 

L. Wade 

M. Woo 1 s ey 

·G. Plowman 

E. Fauvre 

G . Plowman/ 
H • Spencer/ 
M. Woolsey 

M. Woolsey 

G. Plowman 
E . Fauvre 
E. Fauvre 

J. Mileski 

G. Plowman/ 
E. Fauvre 

. ...... 
;;. J ... 
Cf( 
~ 
~ 

. . 
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OBJECTIVE 

. 9perational new development policies by June. 

Perform comprehensive review of plans at the detailed technical 
level for rigid adherence to specification, standards, quality 
and reliability goals, and spec discipline. 

Specific 

Jointly, with Development and Planning Groups, devise and imple­
ment a system (the War Room) for tracking and displaying the 
plans, resources, commitments, a1d changes to the plan. · 

Periodically, with the development manager, review development 
activities for conformance to the plan, and issue a report on the 
"state of development". 

2 . 3 Y-22 rad e the Dev e l op men t Tech no l o g y /Method c J _ _Q_g_,Y_ 

2.3.l General 

Rapidly develop a development methodology, including higher level 
languages, debugging and design tools and methods, appropriate 
machine access, with automated bcokkeeping and librarian type 
aids . 

Model and simulate new software. 

Build in perjormance analysis tools. 

Specific 

Thru Research, bring in at least 2 new products or process 
technological improvements ·each, year. 

Develop and disseminate an applications technology with emphasis 
on methods and utilization· of resources. 

Aggressively install mechanisms and procedures to aid in the 
execution and management of programming projects. 

Better methods for module test program generation; growth in 
this area (manufacturing support) seems unreasonably high. 

A documented philosophy and methodology for serting Quality and 
Reliability goals, and designing, testing and implementing these 
goals. 

RESP O f\LS I B I L IT Y 

G. Plovvman 

G. Plo'i'/man/ 
E. Fauvre/ 
J. Mileski 

M. ifoolsey 

M. ifoolsey 

J. Bell 

E. Fauvre 

G. Plowman 

E. Fauvre 

J. Mileski 
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OBJECTIVE 

2.3.2 General 

* 

. All non-operating system development done in higher level languages. 

Short term - commitment to and plan for use of BLISS - develop list of 
criteria for use of BLISS on any specific project. 

Specific 
i 

. 90% of all applications work done in high level language. 

Significant portion of all diagnostics done in high level language. 
(Manager to supply definition of significance). 

Aggressive support for high level language {BLISS) develop~ent 
facility. 

2.4 Improve the Planning Process 

2.4.l General 

· Definition and integration of the Systems Architect role. 

Specific 

Develop a Systems Architecture function in order to achieve system-wide 
product cohesiveness, positioning, compatibility, efficiency and ease 
of impiementation. 

2.4.2 General 

Continuously reduce product support co~ts on a per-product basis. This 
includes all aspects of support, sue~ as i~ternal maintenance, field support, 
SOC costs for updates, etc . 

. No new product development without a long-range plan, covering new releases, 
updates, new versions, etc. Question - can we ever complete a product? 

Clear, effective maintenance and support plans - how will we support our 
products in the field? 

*High Prior-ity 

RESP.ONSIBILITY 

E. Fauvre/ 
G. Plowman 

G. Plowman 

E. Fauvre 

E. Fauvre 

E. Fauvre 

L. Wade 

L. Wade 



* 

OBJECTIVE 

Specific 

-4·-

Have totally transportable device drivers. 

. Develop Software Product Plans for each Software Product Family, including 
clear product positioning. time phasing and competitive goals . 

. Integrate the Software Product Family Plans for ~onsistency across families. 

Short term - clarify compatibility goals (10-11, I~TRA 11, 11/85, 11/70-32) 
·and develop compatibility plan. 

Management support of standards activity and implementation plan for current 
and emerging standards. 

Development of uniform standards for applications quality, reliability, 
documentation, etc. 

5 .. Simp1ify the Product Offering 

1.5.l General 

• Minimization of product set thru standard interfaces, modular implementation, 
etc. Guideline~ in the foreseeable future - there should not be more than 
2 implementations of any language processor or major utility. 

• Decreased emphasis on ultra small core systems; core is getting cheaper, 
software is more complex. 

Specific 

Phase out o1d versions/multiple versions of products. 

• &etter organization of documentation set. 

. Share all language and utility manuals; write them once, and change on1y 
the cover. 

Fewer pages. in the manual set, Nith higher information content. 

• Maximum of 3 distribution mediums • 

. Continuous reduction of per iystem software kit costs. 

*High Priority. 

!RESPONSI2ILIT't 

r, P10\.-;':;,an/ \J • - Fauvre -- . 
M. Hoolsey/L. 

M. 1..Joclsey/L. 

G. P l. ow' ma n / L . 
M. Woolsey 

G. Pl ov,rna n 

,... Fauvre C. • 

G. Plowman/ 
M. Woolsey 

G. P1o·t1man/ 
M. \~ oo ls ey 

M. Woolsey 

0 . Kostetsky 

0 . Kostetsky 

0. Ko·s te ts ky 

0 . Kostetsky 

0. Kostetsky 

~!ad 

~i a. : 

~J a C 

.::r-, 

'"·~ J 

~ 
~ 
,:'.J 
t.C 



2. PROCESS OBJECTIVES 

OBJECTIVE 

2.1 Install Software Engineering Process 

2.1.l General 

* 

. Perform no development without a plan. 

Specific 

SYSTEMS ~ FIRST AND FOREMOST - NO DEVELOPMENT FOR 32 BIT SYSTEM 
WITHOUT TOTAL LONG TERM DEVELOPMENT PLAN, INCLUDING CONVENTIONS, 
TECHNIQUES, SPECIFIED SOFTWARE SYSTEM ARCHITECTURE TOOLS PLAN, 
SUPPORT, DISTRIBUTION, AND MAINTENANCE PLAN, ETC. 

DIAGNOSTICS - NO DEVELOPMENT OF 32-BIT SYSTEM WITHOUT CLEAR, DOCU­
MENTED OVERALL DIAGNOSTIC STRATEGY. 

Short term - documented development plans for FY76. 

Each·new product should specifically address hardware/software 
tradeoffs. Should we implement it in ROM? or WCS? Should the error 
recovery be hardware or software? What are application require­
ments that have hardware/software implications? ·Such as context 
switching, character handlin~, and memory management? 

2.2 improve Ability to Manage to the Plans 

2.2. l General 

* 

-1, Hi g h Pr i or i ty 

Have a clear statement of product gcals at the component, sub­
system, and system level. 

Install a process for maintaining the development plan, tracking 
and controlling changes to th~ plan, including changes in goals, 
scope, content, technique, sched.ule or budget. 

80% of the projects must meeting schedule and budget, and do it 
without redefining the content, or changing the goals - too many 
of our commitments end up being met in the "next release". 

Completion, installation and maintenance of a useful Software 
Engineering Policies and Procedures Manual. 

RESPONSIBILITY 

A 11 

G. Plowman 

E. Fauvre 

G. Plowman/L. Wad· 

G. Plowman/ 
M. Woolsey 

G. Plowman 

G. Plowman/ 
E. Fauvre 

G. Plowman/ 
E. Fauvre 

G. Plowman 
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OBJECTIVE 

Clear attention in the diagnostic strategy and plans to support the highly 
leveraged areas, such as Field Service. 

1.3.2 General 

Achieve a meaningful integration of hardware and software planning and 
development, so that we can profitably address the tradeoff opportunities 
between the two disciplines. 

Each new product should specifically address hardware/software tradeoffs. 
- Should we implement it in ROM? or WCS? Should the error recovery be 
hardware or software? What are application requirements that have hardware/ 
software implications? Such as context switching, character handling, and 
memory management? 

~ecific 

. Install scheme for tracking and controllirg hardware support commitments. 

1.3.3 General 

Strong applications orientation in a 11 .of our products. Each new development 
shoulc specify several planned applications areas and spe~ifically address the 
i s s u e o f t h e s e a p p 1 i c a t i o n s s u p p o r t r e-q u i re me n t s . 

Specific 

Establish and maintain a clearing house of all applications development 
planned or underway in the corporation. 

F o r m a 1 c o n s u 1 t ·i n g / p 1 a n n i n g r o 1 e t o p r o v i d e a n II a p p 1 i c a t i o n s r e q u i re me n t s 11 

. i n p u t t o new sys t ems s oft w a re .~ 

Aggressive participation in new "sma11· syster;is" development. 

1 .4. Establish a Software Product Continuum from Low End 11 through High End 10 

1. C;, l Genera 1 

H c v e a b s o l u t e u p w a rd co 111 pa t i b i 1 i t y th r o u g h th e en t i re prod u c t s e t . 

Intensify concentration on standards to achieve compatibility goals. 

ESPONSIBILITY 

E. Fauvre 

L. Hade 
M. 1,,Joolsey 
G. Plowman 

G. Plowman 

M. Woolsey 
G. Plowman 
E. Fauvre 

E. Fauvre 

E. Fauvre 

G. Plowman 
E. Fauvre 

G. Plo\vman 
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OB,JECTlVE 

100% accuracy of examples in present and future manuals. 

Zero defects program in the SOC shipped kits. 

1.2.2 General 

. Development and implementation of an overall RAS concept for our products. 

. Overall RAS program for DEC software (and systems). 

Useful statement of RAS goals for DEC products and a measurement and 
feedback system . 

. Documented RAS goals for all diagnostic products and supportive 
diagnostic plans. 

l. 3 L12:12.rove the Product Contents 

1.3.7 (:):ieral 

* Documented technical strategies available and updated at the component, 
subsystem and system level. How are we going to make our products? 

_Specific 

Hold quarterly "State of the Technology" presentations for interested 
audiences. 

Thru Research, bring in at least 2 ~ew· products or process technological 
improvements each year. 

Develop effective Software Product Strategies in support of Central 
Engineering and DEC-10. 

Maintain consistency between the product strategy and the product plans. 

. NO DEVELOPMENT OF 32-BIT SYSTEM WITHOUT CLEAR, DOCUMENTED OVERALL 
DIAGNOSTIC STRATEGY. 

*High Priority 

RESPONSIBILITY 

0. Kostetsky 

0. Kostetsky · 

J. Mileski 

J. Mileski 

J. Mileski 

E. Fauvre 

G. Plowman 

J. Bell 

J. Bell 

L. \~ade/M. Wools 

M. \foolsey 

E. Fauvre 



OBJECTIVES 

1. Product_OJ2_Jectives 

1.1 Gain Market leadership; position 

l .2 Achieve higher product quality image 

1.3 Improve the product contents 

1 .4 Establish a product continuum from low end 11 thru 
high end 10 

1.5 Simplify the product offering. 

2. Process Objectives 

: , . 

2.1 Install a Software Engineer~ng process which operates 
to plans 

2.2 Improve ability to manage to the pl~ns 

2.3 Upgrade the development technology/methodology 

2.4 Improve the planning process· 

D2v21op a clear uniform process fJr mainienance .and 
field support. 

3. People/Organization Objectives 

3.1 Jmprove the organization's depth 

3.2 Increase the emphasis on individual responsibility and 
accountability 

3.3 Improve recognition and participation. 

4. Ot.her Objectives 

4.1 Improve services to our internal and external customers. 
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PRODUCT OBJECTIVES 

OBJECTIVE 

.1 Gain Market Leadership Position 

l. l. 1 General 

Product superiority in most of the products most of the time. Development 
should always occupy a dominent product position"in its marketplaces -
this doesn't mean we can (or have to) be best ,in al) aspects of every 
market, but it does mean that we must have at least one leadership product 
in every major segment of each of our markets. If we can't afford to 
occupy a leadership position, perhaps we are in the wrong markets. 

Specific 

. Establish and understand the competitive environment for all software 
p rod u ct s , and demons tr a t e th i s u n de rs tan di n g i n th e B us i n es s P l ans , 11 fa mi 1 y 11 

plans and in pricing approval¥ presentation. 

Develop semi-annual report on our competitive posture in software and 
sys terns . 

. 2 Achieve Higher Product Quality Image 

· 1 ~2.1 General 

Have the highest quality software in the. industry - "if you buy it from 
DEC, it will work! 11 

Specific . 

Installation of a Q.A. policy and procedure for centrally and non-centrally 
developed software. 

. Implementation of a field test policy and procedure. 

~taffed and operational independent Quality Audit activity. 

• . Higher communication quality in our manuals - test them by having the 
·writers trade manuals with the recipient using the documentation to use 
the system. 

• Better print quality, particularly of examples. 

RESPONSIBILITY 

M . . \·! o a 1 s e y 

M. Woolsey 

J . Mileski 

J . Mileski 

J . Mileski 

0 . Kostetsky 

0. Kostetsky 
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TO: 

SUB,T: 

I U r Ul/ J..,,J _ h,v-- : c-y15 { '.> 'r,V--"· f ~ 

INl-EROFFICE 0 MErvJORANDUM 

DA'l'E: 7 
' 

FROM: '? (1524 
DEPT: 

Software Development - . Goals and Objectives - 1976 

~

The enclosed set of goals and objectives are put together in hierarchical 
form from the top down and represent the beginning step in a management 

1 
by of~ctives program for 1976. 

Directly behind the cover you will find, the goals,· the objectives in the same 
four catagories as the goals (Product, Process, People, Other), and following 
that several pages of further expansion of the objectives with both general and 
specific task assignments by deparl·ment, the accomplishment of which is 
mandatory. 

The intent now is to have each group manager generate a response to these 
objectives (the neneral objectives, tasks, and 1-hose specific to his depm·tments) 
which con+ain his two-year plan for accomplishing the objective, how it will 
be mcnsurcd, cmd v;hen 1t or it;s parts wili be cornplelE:d, These plons will 
then be integrah,~d, reported ego inst monl·hly, by the group, and managed to 
from J-he Vice Presidential level. 

The basic understanding here must be thal goals and subgoals are long term 
goals which cannot be accomplsihed ·overnight, somewhat overlap each other,· 
require a measurable plan, and the tecmwork of each rrernber of Software 
Development toward our common ends. 

Everyone should address each general objective with a pion for it's accomplisf-1-
rnent and measurcmenL If there is a specific objective also listed by name 
then this specific should be addressed and incor.por~ted into the plan with 
completion _dates and measurements. 

Your plan is due J-o me by 

- +,i ILL 
1-+:.~ -u,~ VJ_,\.--'-

c,l:, C 1.,.1.. i N 1, \.J-
L') 

n,uc,) {J- J\A ~~ 
_, 
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GOALS 

External Goal: 

To establish Software Engineering as a significant, visible, 
contributory growth vehicle for the corporation which permits 
flexibility of market selection and maximizes hardware and 
system sales. 

Internal Goals: 

Because it is through 

1. the integrity and contents of the product we provide 

2. our ability to implement and efficiently operate the 
process for better product creation 

3. the quality, depth, and efficiency of our human resources 
that operate the process of Software Development· 

4. the strength of our reputation 

that our goals will be attained; the internal 
4 parts. 

l. Product Goal: 

To continuously make available products of higher quality 
and performance which allow the corporation to occupy a 
dominant position in it's present and future end-user 
market places. 

2. Process Goal: 

To ensure the timely completion of product· development to the 
appropriate plan in keeping with the customer and corporate 
expectation of cost and performance, through a disciplined 
engineering process. 

3. People Goal: 

Maximize the performance of our hu~an resource by having the 
required technical/managerial depth and providing an environment 
for their personal achievement, advancement, and recognition. 

4. Other Goc:·1: 

Strengthen total corporate operations through the services 
provided to both internal and external customers. 
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D I G I T A L INTEROFFICE MEMORANDUM 

SUBJ: OOD STAFF AGENDA 6/19/75 

* * * * * * * * * * * * * * * * TO: 

* * * 

10:30 

10:45 

ODD 

* * * * * * * * * * 
ML12-1 

* * * 

Review this week's asenda and settle on 
future topics. 

From the Cape: 

Pick tenative date for Junsle. 
Decide on cross srouP Presentation. 
When should we focus on new PC. 

DATE: 
FROM: 

EX: 
MS: 

* * 
* * 

11:15 Proposed Polics on rnasazine subscriPtions 

11:20 

11:30 

12:00 
Lunch 

DATE 

6/26 
6/26 
7/3 
7/3 
7/3 
7/? 
7/? 
71? 

APProval Polics 

ErnPlcwee Development 

WPI Masters Desree Prosram Proposal 

FUTURE TOPICS 
ITEM 

Personnel Goals for FY76 
ComPuter Resource Consolidation 
Yellow book revision Plan 45 min. 
VT51 Software 
Computer Packasins State 
MSC Proposal 
Secretarial Utilization 
STACK 

7/? ECO/Rev Level Control 
7/? 
7/? 
71? 
71? 
71? 

Field Intesration 
Q BUS 
Packet SwitchinS CaPabilit~ 
MultidroP development for LA36 
LA36 cost reduction 

C1548 

PAGE 1 
06-18-75 

DICK CLAYTON 
3638 

MLS-2 

* * * * * * 
* * * * * * 

Portner 

Laut 

Abbett 

Hall/Abbett 

RESPONSIBLE 

Abbett 
Rutled~e 
Laut 
Portner/Puffer 
Nse 
Hushes/Lemaire 
Abbett 
Croxen 

Jack Smith 
Cad~ 
Alusic 
Marcus 
Huefner 

Future Junsle--What are Proper levels of development expense 
in the lisht of vertical intesraticn, more software, fewer 
Products, etc. 



SI.JB,.J: DOD STAFF AGENDA 6/19/75 

Attendance (all here except): 

7/3 
7/10 
7/17 
?/24 
/./3:1. 

Cla\:1tcln (,.Japan) 
Puffer (Vac)y Portner (VacT) 

Dt,TEt 
FF<DM t 

Pt,GE 2 
06·-· 1 D ··· 7!:'i 

DIC!< Cl...hYTDN 

(ISA~ ,.~ 



LOC/MAIL STOP 

C1550 

INTEROFFICE MEMORANDUM 

TO, 00D ?~~- ~~~~ !~be~!1'J/})J11Jj(}//lfj-

SUBJ, 

DEP~ Central Development Personnel 
EXT, 2633 
LOC/MAIL STOP, .ML12/All 

EMPLOYEE DEVELOPMENT 

PURPOSE 

This memo is intended to pull together my thoughts on the subject 
of Employee Development within Central Engineering. What is it? 
Why is it needed? What would be a reasonable program and how might 
it be implemented? Please consider the points made and I will be 
discussing this subject further at t~e 6/19 Staff Meeting. 

BACKGROUND/PROBLEM STATEMENT 

o An article appeared recently in the Harvard Business Review 
entitled"Acceleratintj Obsolescence of Older Engineers". The 
study was done by Paul Thompson of the Harvard Business School 
and talked about an efficiency rating which correlated an 
engineers ability to contribute to the time since his date of 
graduation. With no formal program of continued development, 
an engineer would be expected to reach a plctteau nine to fifteen 
years after graduation and then his technical knowledge and 
contribution would start declining .. On the other hand, with 
a formal development program, the.technical life expectancy of 
an individual contributor would be doubled. Witnin Central 
Engineering, with new technologies being developed each year, 
engineering obsolescence is a priority concern. 

o Educational Training at DEC is decentralized, uncoordinated, 
and in many cases, highly political. Look at the number of 
training programs and organizati.ons that are scattered through­
out the company; Del Lippert, Field Service, Mert Kenniston, 
Manufacturing, Charles Dyer, Software, Nick Pappas, Software 
Support, Jean Lougee, Clerical and Craig.Zamzow, Sales Training 
to .name a few. It seems to me there is a lack of consistency in 
the types of.in-house training given and whether or not they meet 
the employee's and corporations needs. 

o In starting a program of performanc'e reviews, it_is important 
that a section be devoted to an employee development plan. This 
plan should help to eliminate weaknesses and build on strengths. 
Right now, we have no resource book simiiar to the Management 
Training Manual that managers and Personnel Representatives can 
refer to in identifying programs that would be for the employee's 
personal development. 
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o There does not seem to be a reasonable balance of our company re­
sources between management development and employee development. 
Based on the time, effort, and programs available, I would guess 
that the split is 90%/10%. 

o There is only a small percent of employees who take the initiative 
to continue their development. During second semester, we had but 
9.1% of our employees participate in tt.e company Tuition Refund 
Program. Unless managers encourage the need for-continuing develop­
ment, this percent will not improve. 

PROPOSAL 

Phase I To Be Implemented D~ring Ql 

An immediate need is to summarize, in one brochure, the existing pro­
grams available at DEC for employee development. Jim Murphy has 
tackled this project for the Software Engineering organization and a 
similar manual should be. developed addressing the available training 
for Hardware Engineers. These documents should be completed as soon 
as possible and ideally should be distributed to Personnel Representatives 
and line managers during the corporate Performance Re~iew Workshop. The 
workshop seems to me to be an ideal time to discuss the relationships 
between performance appraisal, plan and development and how this document 
may be used as a resource. 

Relative to Progr.::trmn,=,rc: ;:,nn Engineers at DEC, I feel the manuals should 
include: 

Section I Relevant WPI and BU on campus courses with information 
on course content and objectives, e·ligibili ty and 
administrative information. 

Section II Other university programs at Lowell,Tech., Northeastern, 
University of Massachusetts, etc. 

Section III Books, magazines, and cassettes available in our tech­
nical library with a short description of each. 

Section IV A summary of all in-house DEC training programs. 

Section V Planned special seminars and workshops with information 
on course outline and objectives. 

Phase II To Be Implemented During Q2 

Generally, during this phase, we should address the issues of how do 
we better identify the training ne~ds of our employees and then in­
fluence the different training resources to better meet those needs. 
During Phase II, I would like to see 00D's support and guidance in 
forming a committee made up of Central Engineering Consulting Pro­
grammcr-s and Engineers with a broad charter and respon~ibility for 
the technical excellence of our Engineering Organization. Jim Bell 
might be an excellent person to "chair" this committee whose charter 
would initially include: 
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1. Techniques for better publicizing existing programs to increase 

enrollment. This is needed as the company must actively compete 
with Adult Education, Company and Community Recreation Programs, 
Television, Movies, etc. for our employees free time. 

2. What are the immediate or short term needs of development 
engineers at DEC. In response to this, identifica"tion of non­
credit 5 day programs on microprocessors, T squared L logic, 
LSI technology, etc. could be put on by local universities or 
vendors to meet our needs. · 

3. Long Term Planning would include evaluating existing programs 
and recommending appropriate changes. This would include work­
ing with BU and WPI to assist in improving existing courses 
and designing additional ones more related to our needs. The 
same relationship should exist between the committee and 
Educational Services, the Library, and.other local universities. 

4. To administer the present fellowship program with Carnegie Mellon. 
This should be exp~nded to include not only Software but Hardware 
Engineers within our total organization. 

Phase III To Be Implemented During Q3 

Expand the program possibly with a defined budget. The Employee Develop­
ment Committee would tackle projects such as: 

1. Planning and implementation of a three day Woods Meeting for 
individual contributors. 

2. Expanding the Carnegie Mellon program to include other universities 
in a broader range of studies for periods up to one academic year. 

3. During this phase, the committee should probably start looking at 
philosophical questions such as should DEC commit to a certain 
percent of company time for employee development? I believe that 
IBM's Research and Development Center in Poughkeepsie insists that 
their development engineers spend 20% of company time in continuing 
educational programs. 

4. Finally, this phase should also include the expansion of employee 
development into areas of technical hourly employees. 

SUMMARY 

Central Engineering has the most to gain by actively addressing this 
issue. This is an area where we should lead and set the standard for 
the rest of the corporation. I strongly feel that this is an important 
area to address and am willing to co~nit Personnel resources to work 
on projects such as the development of the Employee Training Manual 
to make this program sail. 
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I need from you: 

clg 

1. Top down. support within your organization to aggressively address 
the issue of Employee Development. 

2. To support the formation of the Employee Development Committee 
and.help in defining it's charter. 

3. Some level of commitment and encouragement as to where we want to 
be a year from now. 

4. A small level of funding so that this committee can make decisions 
on scholarship programs, Woods Meetings, etc. 



!lll!IIDID I NT E R O FF I C E 

G1554 

MEMORANDUM 

TO: ALL COST CENTER MANAGERS DATE: December 6, 1974 

FROM: Finance and Administration 
Committee 

DEPT: 

EXT: 5311 LOC: PK 3-2 

SUBJ: MAGAZINE AND NEWSPAPER SUBSCRIPTIONS 

The Finance and Administration Committee has requested that al I Cost Center 
Managers be made aware of Digital 's position with respect to the purchase of 
magazines and newspapers. 

The Company wtll not pay for any subscriptions to magazines or newspapers, 
such as Wall Street Journal, Business Week, Time, Electronic News, etc., 
except in very limited special situations. these exmptioos must be approved 
by a Vice President. · CZ-e./ 
The practice is that al I magazine and newspaper requisitions must be processed 
through the Library in Maynard. 

Subscriptions to general interest magazines previously purchased for lobby and 
reception areas will no longer be approved. It is suggested that product 
material and publications put out by Digital be used in those areas. 

As a reminder, all professional society memberships and dues are also processed 
through the Library according to the details of Policy 4,.21 in the Personnel 
Policies·and Procedures Manual. 

jam 



LOC/MAIL STOP 
TO, Distribution 

INTEROFFICE MEMORANDUM 

DATE1 May 20, 1975 
FROM, Renate B~ptiste 
DEPT1 Library 
EXT, 3824 
LOC/MAIL STOP, ML 5-4/A20 

c1sss 

SUBJ, MAGAZINE AND NEWSPAPER SUBSCRIPTIONS 

The attached quotation*lists the magazines and newspapers to 
which you subscribed in April 1974. Thei-r expiration date is 
July 1, 1975. 
Rather than wait for the July ordering period, we are sending 
this quotation to you for your approval now. 
If we do not receive your quotation by May 27, 1975 your subscription 
will not be renewed. 

To renew a subscription 
l. Have both your cost center manager and vice-president 

sign the quotation. 
2. Check the mailing address to be sure it is correct. 
3. Return the quotation to the Library (A20) by May 27, 1975. 
4. Please attach all renewal notices for subscriptions 

listed on quotation. 

To cancel a subscription 
1. cross out the item on the quotation. 
2. Return the quotation to the Library by May 27, 1975 

To add a subscription 
l. List the title on the quotation 
2. Have both your cost center Manager and vice-president 

sign the quotation. 
3. Return the quotation to the Library (A20) by May 27, 1975. 

You will have another opportunity to place subscriptions in July. 
If.you have any questions, please call. 

*Please note this is not an invoice. 

, .. 
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June 18, 1975 

Dr. Ronald Moskowitz 
Ferrofluidics Corporation 
144 Middlesex Turnpike 
Burlington, Massachusetts 

Dear Dr. Moskowitz: 

01803 

Your ferrofluidics reports are interesting. I've sent them on 
to Mr. Grant Saviers, who heads our disk group. He should 
contact you if there is some need in th~ disk area and/or other 
electromechanical equipment. 

Sincere I y, ,... .. · (!JcilQ 
~ ~ V 
' I 

Gordon Bel 1 
Vice President 
Office of D~velopnient 

GB :mj k 

cc: Grant Saviers 

DIGITAL EQUIPMENT COBPOHATION, 146 MAIN STl1EET, MAYNARD, MASSACHUSETTS 01754 

l617)897-::i111 TWX: il0-347-0212 TELEX: 94-8457 



SUBJ: AGENDA/MINUTES--DDD 

MINUTES DOD STAFF 6/19/75 

1. Future Asenda Topics 

DATE: 
FROM: 

PAGE 
06-24-75 

DICK CLAYTON 

Dick will write memo to chanse SrouP to look at more use 
of in house PDP-11 computer utilities. 

Bob Puffer sussests the 6-25 Woods meetins on Packasins 
should be used for DOD focus on this toPic. 

Mark Abbett will work with Bob and Larrs to do the Polls & 
Becks show for their manasers of secretaries. 

There was Seneral asreement with Brian Croxon's Proposal on 
STACK. 

We reaffirmed the Packet switchinS issue is sGuarels in the 
domain of Julius. 

2. Juls DOD Junsle Meetins <Bob Puffer, Chairman) 

We asreed to a one das (Plus evenins before) meetins 
at Larrs's cattase. The taPic is ta be DOD and individual 
srouP seals. It was seneralls believed the seals are 
a relativels short issue. We want to focus on the Priorities 
of actions implied b~ the seals. 

3. The aPProval Polics beinS Proposed bs Centr·al Finance was 
discussed with Bob and Philv notinS a number of holes. We 
asreed that within DOD we aren't usualls beins Pressed to 
liberalize aPProvals to the desree the Proposed rules 
tend to imPls. 

4. Mark Abbett Proposed a more formal and assressive approach 
to technical emPlosee develoPment. The focus is on technical 
courses of mans tsPes. Mark will Proceed with the Plan and 
has the support of DOD. 

5. Prof. Hall came in to discuss low enrollment in the 
on-site WPI Graduate EE Prosram. It was obvious we are not 
settins to the Potential students with a strons messase. 
Bob and Dick will focus on the Prosram via their staff 
meetinss. Mark will insure we set material sent to the 
elisible ensineers. 

RC:mJk 



D l G I T A L lNTEROff'ICE MEMORANDUM 01558 
{ PAGE 1 

SUBJS IMpLEMENTATION LANGUAGE DATES 06•17•715 
FROMI GORDON BELL, 

EXI 2236 
MSI ML12•1/A51 

* * * * * * * * * • * * * * * * * TOa FILE 
* * * * * * * * * * * * * * * * * 

SUBJI IMPLEMENTATION LANGUAGt STRATEGY QUESTION& 

To1 Distribution 

* * * • 
* * * * 

overa1l, I believe this report was verY carefUllY done and 
hopefully re~resents the right direction, The alternative­
plans and co 5 ts seem particularly nicely done, It repre1ent1 
a 9reat chanae in our attitudes from over 3 year, ego, and I'm 
sad that it taKes so 1ong,,,partieu1ar1y to adopt a structured 
assembly lanauage, As a matter ot policy, can you looK into 
assum1n9 hand PASCAL•to•SAL eomp1lat1on so that we start Cnow&) 
to go this w8 y? 

I do h~Ve some questions that probablY need to be answered 
before proceed1n; tull blast with PASCAL•SAL, as opposed to 
BLI5s.SAL' • 
Did you (or whY did you) place high priority on portabilitY? 
ooesn•t this mean that our systems can be carried ea1ilY to 
an HP3000 or any other vendor quickly and provide a path for 
companiei that don't have much Ce.g, MOOCOMP and INTERDATA)? 

With such strong emphasis on machine independence, would we 
be better to make a PASCAL machine? Did you assume execution 
to be distributed liKea 

In the Ooerattng System and utilities (20•40\), 

As a com~iler to write system and other applications 
c0 to 20i>, 

Other compilers Cup to 1/2 of user time in some environ• 
ments <2sl>, 

• * 

* * 

4, ApPlication run time compiled or interpretive code (251 
( to 501)•.what are you assumlno are to be run in PASCA~7 

Is pA5CAL so high lev~l that the machine doesn't matter•• 
( Why not APL? 

For that matter, what were the rankings You used for tne 

( 

( 

( 

* 
* 
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PAGE: 2 
• SUSJ1 IMpLEMENTATION LANGUAGE C15590ATf;I 

FROM& 
06•17•75 

GORDON BELL 

cr1ter1a? WhY do we want another language 1n the f1eld to 1ell? 
Do we make m0 ney now on languages? 

In thl' case you have a well•def!ned alternative (1,e, BLISS) 
agatnst Which you're comparing a well•def1ned name PASCAL 
together With lots of ambiguous additions, when you get through, 
ls lt po1sib1e that your PASCAL language will bear the same 
relation1htp to worth as the RSTS language has to BASIC? In 
maKtng theae changes to have 1t be an IL 11 it possible you 
come nearly iull circle to re•invent BLISS? ls it PASCAL+? 

1 reallY felt cheated in not btin9 able to understand your 
dec111on, While we're only m1d•way 1n the 11VAX design, wt 
spend much eitort in tormulatin; ~oals and constraints and 
then mea1urinQ alternatives against these to select a 
particular desi;n, only the goals and constra1nts have been 
published, but I can show you aome of the backup, But You 
Should get s0 me tdea 1n 10oklnQ at it as to wnY we•re Where we 
are, 

What I reallv feel has to be done now to make our implementers 
tee1 comfortable 11 to put down a ta1r1y complete lilt of 
criteria Csav 10 groupi with 10 items/oroup) that an implementation 
langua9e musf do Ce,g, sense and set i/o words), I really 
don't undersfand the needs here of an IL and 1n compar1no PASCAL 
and BLISS, I would rather Program in PASCAL, but I don't write 
any systems ~rograms, nor care about size, runtime, or data 
structures, with the error predicates for routines, eould you 
eliminate so much of the type eheck1ng that PASCAL has Csize 
and ru~ time)? Hence, does one care that PASCAL eheck17 
Don;t you want it not to in produet1on? It's hard for me to 
imagine that a language designed for op student use has much 
relat10nship to a production, mach1ne•or1ented IL? Could you 
be more specific in quantifyin; the algorithms types that IL•, 
dea1 with so as to get a better nand1e on the needs? As the 
developer of a set of modules (RTM's alias PDP•16), Whicn 
were ideal for teaching and prototype building, they turned out 
to be unused in production environment Ceost and speed 
were the issues,,,not design time), All your positive 
quotes trom academicians in support of PASCAL tended to 1eare 
me about PAScAL as an IL, Don't you thtnk there 11 a risk here? 

very often these 1angua;e1 cend machines) are hard to quantify 
and what usually clenches matters ere benchmarks, Since we 
have so much BLISS code, I'd 11kt to see some PASCAL code 
tor comparison, Whet does it look like? How do you expre11 
a cert•tn tYoe of acttVitY, Can You 1e1eet, say 6, typ1ca1 
benchmarks and compare them? E,g,, ean 1t handle our 
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11VAX page table structures where bits are packed in every 
which way with Pointers, etc,? Will Dave cutler use 1t tor the 
Operating sy1 tem? 

By stating YQur goals and constraints, lt gets you really deep 
into the ext~n&ions of PASCAL, you CI or anybody) can then 
place our own weightings on tnese criteria and the others Ce,g, 
s, time, training) such that its Obvious why you chose PASCAL, 
Right now as a pure, slmp1e, manager, mY weightings tend to 
be on$ and ghort-termr thus BLISS might have been my choice, 
given only the data in your recommendation, When can I see 
some benehmarks, IL er1ter1a, and weighting&? 

GB a mjlc: 

Dtstr1button 

------····--Ed rauvre 
a111 s1ac:1c 

CCI 
VAXA 
Jim Bell 
Bert eruc:e 
Dick clayton 
Bill oemmer 

Rielc: Grove 
Glenn Lupton 
Jim Milli 
George Poonen 
Larrv portner 

Bill scnauweJcer 
Mike SPltr 
Larry Wade 
Peter Christy 
Dave cutler 
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SUBJI . A QUIET TERMINAL DATIi 06•17•75 
FROMI GORDON SELL 

EXI 2216 
MSI ML12..,l/A51 

* * * * * * * * * * * * * * * * * * * * * * TOI Fit,E 

* * • * * * • * * * * * • * * * * * * * • * 

Toa Jqe Bitto 
Ed Coreil 

Plea,e accept my heartiest tnanKs for oetting the LA36 to the 
0o1nt where 1t 11 useable by normal mo,tala with r~Oular hearlno 
capability by redue1ng its noise level to below typewriter level. 
It's refre,h1n9 to now have an example (benchmark) for future 
des1on1, 

I'm really anxious to 9et the APL version tn order and tradtwin 
my LA30, 

GBlmjle 

eel o1ek Clayton, Al Huetner, Andy Knowles, Ken Olten, &ob Putter 
Ed Steltzer 

* 
* 

* 
• 
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SUBJ; Pi)P• 11 USE 

* * * * * * * * * * * * * * * * TO: FILE 

DATE: 
FROMI 

EX: 
MS: 

* * * 
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2236 
ML12•1/A51 

* * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * 

To : D i s t r 1 b 1J t 1 on 

Witn increased e~pnasis on future 11 development oriented toward 
the types of activities we do in engineering, i.e. computation, 
text processina, laboratory automation, data processing, I 
believe we (engineering) should make significantly ~ore use 
of the PDP-11, Currently we use 10's for most of tnese activities, 
It appears th1S falls in your area(s), 

Can you get together and propose how this might be ctone? 
Who's to do i,t? 

So~e of the questions I have about sucn an organization: 

1, How w111 you net~ork it, so that we can still access 
10's tor larae jobs, and the specialized languages (e,g, 
ALGOL, ~PL, COBOL, some simulation lanquages, statistical 
r,3Cl<A)es)? 

2, snoul~ ~e use large ones centralized, or should we use 
40•class and distribute them physically along the lines HP 
1s advocating? 

3, What ~outd they do? Clearly all text nrocess!ng, small 
engineerinq comoutation, so~e DBM, COBOL, all 11 programming 
develop~ent (they cto now), 

4, ~hat ocer~ting systemcs) will be useable?••PSX•11/D•IAS, 
MIAS (8sX-ll/~ version), RSTS, MUMPS, RT•ll for laboratory• 
tyPe, 

G8:mjk: 

D1stribut10, 

--------·-·· Leo Bennett 
Don crowtner 
Arnie Goldfein 
Ron Rutledge 
Phil Tays 

cc: ooo, 'IIC, John Leng 
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SUBJ: SPACE PLANNING PEQUESTS DATE: 06•03•75 
FFOM: GORDON BELL 

EXI 2236 
MSI ~~12•1/A51 

* * * * * * * * * * * * * * * * * * * * * TO: FILE 
* * * * * * * * * * * * * * * * * * * * * 

To; oicK c1avton 
Larry Portner 

cc: OOD, Ed Wright 

I've been holding up space planning requests by Ed Wright 
for 1 larger computer room+ 1 large b~llding for pro;ra~ming 
until you come uo with the "syste~s" plan, While I don't Know 
what you'll decide, I've developed some biasses (especially 
since my V~XA grouo is largely from proqramming): 

1, Programmers are bright, and have a lot to otfer the 

* * 
* * 

traditional hardware developers who onlY worry about processors 
and low 1eve1 controllers. The sYste~ manaQer will be 
respo~sible tor support of devices up to a standard, 
internal ooerating system intertace••diagnostics and 
han~ler. Tnus, these ~roqrammers should cohabit the 
space ~1th hard~are engineers, 

2. Delaq1 ~as sucqested (and started to demonstrate) that 
combining total systems development together 1s quite 
effective, His ttteam" 1s really Gourd, Hughes, a marketer, 
olus an ~rcnitect. They have produced the best system 
results I've seen at DEC to date, 

3, Ed has crocosed a single, central com~uter room, I'd prefer 
to have several large roo~s: 1•1 (for DA 10's), 3•5 
ands-~ wnicn are located for open use and jam packed With 
~achlnes, These ~ould be associated with certain 
systems qroups and there m1Qht be one tor central groups 
e,9, languages Cwhy can't the proqrammers have quiet, 
10w power video terminals CVT52) with copier in their 
offices?) The purpose would be to make use convenient, 
close and quiet, where possible, since power 1s decreasing, 
let's put small machines in offices Ce.9. LSI•11). 

4. The groups that might be co•locat~d cnote••no organizational 
changes): 

A, Lsr-11 +RT+ diagnostics for Q•bus, 

* 

* 
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s. 11V-X niah end+ d1agnost1es + operating system desiqn, 

c. PD0/11/70 ~ould include FSX's, 

o. 11/04; e0s would only include diagnostics and any other 
supoort to get them to run existing Operating 
SYstems for their markets •• largely iron, 

E. PDP•8 would be fullY integrated, 

F. Communications + peripherals (tape, disK, printer) 
would be responsible tor device level driver interface 
t dla9nostics. This is mandatory as we evolve toward 
much smarter peripherals •1th programs in them, 

G. Terminals (LA+ VT) must have soft~are help! 

H. All aPPlicatlons would live With their respective PL's, 

1. w3niifacturlnq programming would be with their counter•part, 

J. RSTS and languages would be central (Bldg, 3?), 

r. Planning and oeneral manaqe~ent would lo~ate on 12•3, 

L. fools, plus common techniques, research, Bldg. 3, 

What youse think? Ahen or should we get at this? 

GB:mjl< 



Bi 11 Broad 1 ey 
Computer Science Department 
Carnegie-Mellon University 
Pittsburgh, Pennsylvania 15213 

Dear Bi 11 : 

June 3, 1975 

I've been talking with Prof. Siewiorek regarding your manufacturing 
of the CMU-DEC microstore for the 11/40. NRL would 1 ike to obtain 
several of these, and since I feel their work is so important, it 
is imperative that the microstore be available to them. 

At this time we, DEC, have no plans for the manufacture of this unit. 
Therefore, I would 1 ike to encourage you to manufacture the micro­
store and offer it for sale to NRL. In the future, if we become 
interested in the manufacture of the microstore, I would like to 
get the documentation so that it could be built here. But, in 
general, this would not preclude your continued manufacture of the 
unit. 

If there's anything I can do to help, please let me know. I hope 
NRL can get the unit as soon as possible. 

GB :mj k 

cc: John Mucci--DEC 

Sincerely, 
,,,. I 0 
(~-ifn-.--L \~(M 

Go~gn Be 11 
Vice President 
Office of Development 

Roy Van Duesen--DEC 
Charles Eichenlaub--DEC 
Dr. Y. S. Wu--NRL Code 5490, Navy Research Lab, Wash. DC 20375 
John Holman--DEC 

DIGITAL EQUIPMENT CORPORATION, 146 MAH·~ STREET, MAYNARD. MASSACHUSETTS o,~,'j.1 

C617JB97-5111 TWX: 710-347-02,2 TELEX: 94. 845,'. 



Robert A. Stratton 
President 
Stratton Associates 
4234 Matil ija Avenue 
Sherman Oaks, California 

Dear Bob: 

June 3, 1975 

Thanks for the interest in Brian Warner. Some of our people 
talked to him and didn't find a match. 11 m sorry I didn't meet 
him since you regard him so highly. 

If other people, who may be somewhat controversial, come here, 
I'd appreciate meeting them. 

GB :mj k 

Sincerely, 
/ ' / ! 

/{;---c>--
Go rd on Be 11 
Vice President 
Office of Development 

C1568 

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754 

(G17)897-5111 TV'.'X: 710-347-0212 TELEX: 94-8457 



Susan Huhn 
Election Process Consultants 
38 Ridgewood Avenue 
Groton, Massachusetts 01450 

Dear Ms. Huhri: 

C1569 

June 3, 1975 

As a product developer, your product sounds interesting, unique 
and important. However, I'm not really involved with products that 
are so "end-user" oriented, as I'm just involved \-Jith the building 
of our basic computers. 

Since we really ~ren't segmented yet into a m~rk~t strurture which 
includes 2overnment, per se, it's not clear who would be responsible 
for working with you. I'm sending your material to Mr. Bill Long, 
who is in charge of our Original Equipment Manufacturer (OEM) 
product lines. I would believe you should base your product 
around one of our computers. If you're interested· in pursuing this, 
let me urge you to contact Bill. 

GB:mjk 

cc: Bi 11 Long 
Stan Olsen 

I ,_ 

Sincerely, 

I 

Gordon Be 11 
Vice President 
Office of Development 

DIGIT/\L EOUIPMENT conPOR,'-TION, 14G MAIi-! STREET. MAYNARD. MASSACHUSETTS 017'.j4 

(Ei17JB97-!ci111 TWX: 710·3•17-C.1212 TELEX: 94-0457 
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SUBJ1 SERIAL TYPEWRITER DATEI 06•02•75 

FROMI GORDON BELL 
EXI 2236 
MSI ML12/A51 

* * * * * * * * * * * * * * * * * * * * * * * * 
TOI FILE 
* * * * * * * * * * * * * * * * * * * * * * * * 

SUBJ1 HIGH QUALITY TYPEWRITER FOR WORD PROCESSING SYSTEM SHOULD 
BE SERIAL, 

To1 Distribution 

I would hope you make a cursory examination of using a serial 
interface instead of the parallel one to pDP•B by getting 
the design operatingl I believe it gets you many advantages 
and with Probably 1ess cost. It would use the existing MPS 
modules can Intel 8008)s hence, there would be NO hardware to 
develop since the series already has parallel interfaces, 
COMM J/0, etc. 

The advantages, as 1 see them1 

1, Quicker development time, Mark & Roy, could you help 
here to show that it can be done in less than a week? 

2, The terminal could go on other computers,,,we currentlY buy 
a fair number for internal use, and I'm sure our customers 
wouldn't mind being otfered a higher quality printer someday, 

3, It can do self test,,,a real benefit since the thing is 
probably going to break a lot, 

4, Easier to have redundant and multiple ones, 

s. Easy to remote, 

6, I believe it provides a better system design by functionally 
partitioning the system, 

7, It lightens load on 8A••&lthouoh this may not be important, 

e, Can use it off•l1ne at same time data system 310 is doinq 
something else, 

9, We'll end up doing it anyway eventually, 10 let's de it 
ri9ht the tirst time, 

GB1mj1C 
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, SUBJa SERIAL TYPEWRITER 

Distribution 

------------Ed Corell 
Roy Moffa 

eea Bob Puffer 

Ja.ek Gilmore 
Mark: Sebern 

01ek Kalin 

DATEI 
FROMt 
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II I G I T A L INTEROFFICE MEMORANDUM 

P1'-'IGE :l 
SUDJt PMS STRUCTURE POLICY DATE: .Oo·-·02-75 

FRDM! GORDON BELL 
EX: 2236 
MSt ML12/A51. 

* * * TO: 

* * * 
* * * * * * * DISTRIBUTION--VAXB 

* * * * * * * 
* 
}f{ 

* * 
* * 

* * * * * XXX 
* * * * * 

SUB.I: INTER-PMS COMPONENT TRANSFERS ON DEC COMPUTERS: 

* * 
* * 

RATIONALE, EVOLUTION AND RECOMMENDATION FOR A POLICY 

* * 
~i< * 

This; mi:,::-mo ci0.>sc r· i br~!:; the Phi 1 cH,DPh \;!, that has,. beE•n 1.1!,it?d for 
ccJntrollin:.:1 the:,, trf.,:ni,;m:i.i,;i:;:i.on of dati:i ,:::rrions.l thJ? var:i.oui; comr--.·on··­
ents within a computer (and especiall~ at DEC), The method has 
remained relative!~ constant for about 15 sears, As technolo0~ 
h3s chansed recentl~ to offer low cost, fast read onl~ memories, 
it is t. :i. mt::: to u,.:·ci~,,t.i:i the> F··os it ion. l,Jc, cl r(:• to the:-:· :.:·,o :int 
t~ihere nfa•arl\::! i:::11 controllf:r!-:, for lar~:,!r.~r· dt:'\-':i.Ct~s can includ(0 th(-:,•:i.T' 
own computer which can interpret a Prosram a1)d have the caPabilits 
of at least current device drivers, This memo will desc1·ibe the 
Pa'.;t Ph:i.losoF-·h~; and PO!:i:i.t~ t.,.fhi:;t I b(:<l..i.t;,v(,J :i.t'.i' the ri~,iht t--.ti:,=~,: to ,'sci 
ir1 future,• ~,i!:,:i"tcm:"• Rr:comrn(,':nd;:;t:i.01·1~,- l--Jill b<·.:> ~!.iven fir:::.tY f'ollo~ .. ,ed 
i·:t ~~1 t i"i i:-:~, F·· r· D t:-i 1 F.- n1 !,' t::: rt cJ t. t·l i:.i .:;:: 1 t. ~~1 r· n {:;: t .. i \.-: r~ ·;;~ t. (--, r:~ t ci c1 t. c r IH i r·r t~ · t. J· .. i (-:,:, ~;;. Cr 1 u t. ;L Ctr: 
·f r 2:: Hl c:· r_.-., D r k t-

Div€~n the-:· cur·r~:-:-nt:• l Cf,:·ntr;;il ,:.-,rocf?!:i!,,or LINIHUS !,i\s!St(,:lll 1,_1:i"th Pr:i.mar!:,: 

* 
* 

m E:• rri or 'a'- mod u 1 (·,: i:; i· and i,; :i. r:i ;:., J. (·"' co r1 t r o l l f·: r i:; ~ I< ·' ~; f CJ r d 01 vi ct!::; ii ~: cont r u]. l c r 
K, ma~ directls transfer data to MP:or it msY interrupt Pc. 
i=·c: can commun i C<i)te t.-J :i. th I< fcJ r dB-La. and/or control i nfDr-mati on. 

* F'c * 
,, .. 
,1\ 

* 

* or bus to disk(s) 
;f 

i{<}{ ( i rri:> t.) :f 
* * )!<:~<»:~( ;{{* * 

,!,· ,r. 

* 
**********~************************ 

Recommendations (the solution) 

• 0. f1(,.1 f in<·,? an J: D P T'DC(,'!:i i,; 1 C!Vc> J. :i. nte rf ace (,Jh :i. ch is; at l c,~;:11°, t a:,; 
ci;;r-,:::l:.,lc,i ,::,i,; currc:,nt I/D driv~,iri,;. Cu1··pent haPd1;,1,')rf.' 
en_cJ :i. nee-.· r i n'.:.i \ .. 1uu 1 d l,ic,· rp:,;r:-c.ini:; :i. bl c• for dc,! 1/c:1 lupin:.',; i:; '::;,,; tc-:•1:1 !c; .:ind 
di a .<.::in o st. i. c :,; to th :i. t~. 1 riv r: 1 , Im>" J. ,.:., ni r:-.1 n t B 'L :i CJ 1 ·1 w o 1.1 l d b c b '3 an\::: 
of thc-i tf,•chn:i.ciuef:; 1:i.i,;l..c•d bclo1,,1 run:.:.i:in:.'.; fl'Dll'I to'L,Jll!1 ,;,ru•.:Jramm(,!d 
i'.:::; t,J:i.th CJI.H' currunt \,.i.; lc:•11ti=, to :::.er-ar;;d,c·d ID cori1i,utc:,r:::- 1,Jith 

}j~ 

* 
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their own microcode Prosrams+· 

1+ AdeGuate instruction bufferin~ in K. We must add sufficient 
command bufferins in each K9 such that a device can operate 
at its full speed (subJect to Poor Pa~off from a cost/perfor­
mance viewpoint). 

****** ****** 
* Pc:- * 
**~<*** 

* 
* 

* MF> * 
****** 

* 
* 

******************* 
*K(>1 instruction)* 

******************* 

*********************************************** 
:~ , :I. :i. n s; t r u c t :i. on :i. n t ci r r u Pt i n Pc F-" l u s; b c-:, t t f:'! r l / CJ :i. r , i,; t r u c: t :i u r , ::,- -·· ··- Pc :i. o • 

{,Ji::-) can 1· r::,ia: a sma 1 J. chi:ln!,.lc to cur rcn t :i. ntc-:• r rur-:·t vc·c tor··::,. i· 

PL' r n, i t a i,; :i. n !,.:; J. c, b J. o ck···· o r i en t c• d data t r i:1 n i::- f c .,., i n s; t r u ct :i. or·, 
to b E-:! c-: ;-: e:• cu t c-:-.' d at :i. n t e::: r r u F-- t t :i. rn c-:-) , Th (·:! a d d :i. t. :i. o r-, i::: J. :i. n 1::- t. r· u c t :i. on:,; 
t,,, c:, r·, e (·:·! d a r (-:~ : 

t, , Bl c:, ck J / D v D ·c1 t <·:-:·/kl o rd v J D ···· d ci 'v' :i. ct:·!···· ad ci r· ,::is. i;; , kl o rd··- co u r, t 
and t ri:~n!,; fri r·· .. add r-e!,;s;. I nr:-·ut/Clutr·ut a b\:,:t.c·/~Jo rd i:,:cco rc.i i ni.:: 
to a control word which has a word-count and transfer 
address. At termination of block, cause a conventional 
:i. n t c r r' 1 • .1 :.:.- t ,. 

B, Decrement a word in mcmors and interrupt JO. 

C ,. Block J/0 with character translat:i.on. 
SOUP should SPCC:i.fs the C>Pe(ation.r 

The communications 

3., t,dc.1 ,,,, full'.3 F-·rD::.':ri:imrr,c->d m:i.c·,-·0F--r-i::Jce1,;1::.or Pu t,,,:i.th :i.t.i::. local 
r·r:i.1:1er\,,: mc:,n;or·,,;y Mr-· (lc,cdl)!., v.1h:i.ch for-1;1'.::. a i,:.m,:::llr f·D"::,.t 
1,; t o r (-:.:, rJ F- r o d r am Y com F· u t. c-! r 1' C :i. u , C :i. o :i. i,- c u r·, n e c L. <·:·· .-..; t o a c o r I t. r o 1 Y 

I<!' Dr :i. '"· F--i:,: r·t. of ;::: c or·, tr u l I<,. l,J :i. th th :i ,:,. <,:.ch c:•m<Y!' JU F-- r·o cc'.::-'.,'-(·?'.::-

~,1 :i. J J cor-r(--:•i::.::.:·unr::i to at Jei:,:'.:;t. th<-:' curr'c•nt ID cic•v:i.ce c:ir·:i.·....-·cr 
1 C-) \! fl J ,. I r·, c-:-! i,; 1,:. C:n cc:• 1· C :i. o t--' :i. J. 1 o F·· (-:~ r- at c u r1 a d at D 1,:. t r u ct 1..1 l' e 

i,=. Pc-:•c:- :i. f !::! :i. ni.=.=; a , .. iob ( :::- ) to be'! don c ,. The r· ro•.= .. ~ r·an, :i. n C :i. o :i. i:; f :i. ::-;cd ,. 
We are current.ls bu:i.ld:i.ns controllers of this tsPe fur 
cumrriun :i. cat :i. oni,: .• 

***;!<** 
*Fe :i. o* 

*i'**~<* 

>}:~<*~<*:* 
* fir- ~< ***** >:< I{ * 

*********************** 
Ci D t :::: 

* * **************** * *K-Pu--Mp(locaJ.) * 
* ,, .. ,r. 
.. , .• 
/j•. 

*********************** 
,,, 
,1, " ,Q, + 

************************************* 
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4. Examine the feasibility of usin~ the small, Cio's, i.e. 
Demons, on the UNIBUS Senerall~ for specific control purPoses 
(e.s •. disk manasement, communications). 

5. A 1nultiPle Processor structure to increase reliability and 
r:, t:} r form ancE~ •. 

*Pc.i.o;t 

****** 
*Pc:i.o>.'< 

******************** 
~< 1, ( > j_ i n st n1 ct i on ) * 
******************** 

***************************************************** 
Noticev thE-:• com::-'"lc~;-;iti:.1 :i.i,; bCJund1:.:>d; 1.-,,c-1 have come fuJ.1 cir-clef 
once a Cio :i.s fDrmed. A Cio :i.s precisels a second computer Just 
l :i. k E:> t h E· !:,- t. a rt :i. n !.'.! F·· o :i. n t of th (·,! m o s; t r-· r i m :i. t :i v e c o Ill F-- u t e r ( i • f2 • 

K simPle-Pc)v but it is sPlit apart for the sole Purpose uf 
I/0 task manabement. 

The Overall Problem 

t, co1i'1Put <::- r conb:i. i:; ti::. of a numbc• r· of PM::., comF-·onc•nti,; and t. he dc•i::- i :cin 
t ;:: i,; k :i. '.,; to :i. n t e r c D n n e ct t. h c-:-:• m :i. n a · " co~; t I e f -r· 0,, ct :i. v c-:-:· " ~-'a\::! ,_ Th :i. '.::-
j_ m F·· l :i. t~ :'- ! 

1, there is a i-:-h~sical structure th2t Permits informatior) to 
be transmitted 2mon~ them, The UNIBUS is the most general 

(1 F· roe(_:_."";'.::- ( r-:- ro!,.i r·am) :in the com>=:·u t e I' i,;iJ s:; -~ em ha'.::- to te 11 
t h c v ;;; r :i. o 1..1 :::. c o m r-:· o , .. , <·,} n t. i;;. th a t t I 1 (:! t r a r-i '.:; f e r· m 1..1 i;; t. t Dk (0 F· l a c- e • , , 
i,c•,. control, 

3 , ti c:- c o r· d :i. n !,!. t. o r: o o d <-:-: n !.':: :i. n e e r- :i n ::.=.! F·· r- :i. n c :i. P J. c-• '.::- 1· t. he ::; \J '.:, t em ~-, h o u l cl 
be cost-effective: 

(1, thc2 cos; t of the:.• t ri::n!"::- f c,, r 1· :i. n t.c-:-.• rm~,; of the:.• 1'C'!.:;ou rc<-:-:s. :i. t 
usesv must be small. 

B,. The overall ssstem cost must be small, This can best 
be accomPlished bs leavin~ out components. 

4, The DveraJ.1 throush2ut must be hish, which in the case of 
I/0 means Sre2test concurrenc~ (paralleJ.:i.sm), 

5. The devices must operate at their own sPeed unless this cost 
docii:; not :i. nc r(-:-1 ,:1'.:;p ti·ie Co'.;; ti c-2f f uct i v<:>ni::-1!:; ~;. 
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6. In some aPPlications, it is imPortant to have a minimal time 
between when an event is sisnalled until when a response is 
rl i v c~ n b '3 th E.' P r o !.'.{ T' ;;w, • ( Th :i. r:; a 1 so !.'.!i v e !:, h i sh th r o u Sh Put • ) 
This, ·in effect, minimizes the interrupt response time. 

Controls (K), Processors (P)v and computers (C) 

A control (K) is the simPlest form of finite state machine. It 
i ~; ~.! i vc,,n an i nPut ( 1 or mo re :i. n!:; t ructions) , it c:,.,;<c'cute:,,. thc'm and 
stoPs. In our ssstems, a control is siven 1 instruction at a 
t :i. rr,e I::,~; a P rocE.'~-!:;o T' (Pc) , it <-::,;-:c-)cut.e:-i!:,. the inst r·uct ion ( E.'. ~~;. 
move a disk arm, Print a character, transfer a block of data 
on Ms.disk to MP). 

ti r-- r o cc: i,; i,; o r ( Pc ) F·· i ck s u r:, :i. ts c; t,J n i n i,; t r u ct :i. on i:; f r om a J. i st i n 
a Primar'3 (Pro~ram) memors (Mp). It has a r--roSram counter, 
t,J h :i ch F-· o i n t !::- t o t h r:.-: i n !::· t r u c t :i. o n :i. t i !:; e ;-: f.-) c u t :i. n ::.:.i ( o r r.l o :i. n i,1 t o 
execute). The act of fetchins and executin~ instructions is 
P Y'Ci!'.1 r·an, :i. ntc,~ rp r-ct at ion,. Thui::. to !,i. :i. V<-? a tai::-k to a F- roce!:,-so r to 
execute, reauires s:i.vins it a prosram ••• i.e. sPec:i.fs:i.ns "how to 
do it. II 

(i com Put. C·! r' ( C ) i i,; a F' c---M F' Pa :i. r t,J :i. th i3 Pro!.':; r· am ( i,; ) ,. 

(data-structure) about the task ••• i.e. sr--ec:i.fsin~ "what to 
do', not "how to do it." The assumption is that a ProLlram :i.n 
Ci n " kn c:r 1.--1 i,; 11 about the data i,; t r 1..1 ct u r (-:~ "'' n d knot-,,:::. hot,,, u :i. th , .. , o t L:r e :i. n ~,! 
told,. 

Pio 2nd C:i.o are analosous to a Procedufe-or:i.ented and a report 
:'~'; e ri c-:· r- a t o r .... t \,,: F· c-:· F·· r o :.'.'; r am I i:i n :.:: u i:$ !.':'. e ( e • ~'.i • t: CJ E: Cl L. a r , c:i F~ F' (3 ) ,. I n 
thE.' for'n,er, tai::.ki::- ar·e !:,.r:--c-::,c:i.f:i.E·d bu l:i.!:;t!:; of :i.ni:;tr-uct:i.or,~:; Lu 
c i:,) r r \,; out th E< ta!::- k ,. The J at t~ r a cc e:::· Pt r=. D t c-:· ni F·· I i:; t c-i of t. he r· e i::- u J t 
( rer:,o rt) and then P roce(-:,·d'::· to ach :i. eve the E!Di:'= J. b'.:,i p;.; t r·ac t :i. r,r=: th c• 
aP}'··roF--r:i.i:,,tP infc:ir-m,Jtion frDm the data. 

The Phss:i.cal Structure Problem 

Th E.' l.J N J B l.J ~; :i. !:; th f:' n, o i;; t !'If.·) n c~ r a 1 i n t f.,' T' con r·, c~ ct i er n !:; chem e to :i. n t e r ·-
co rl n e ct PMS comr:--onents because it Permits ans device to communicate 
with an'3 other. It is an obvious solution once the Problem 
:i::; for-1r,ul;,;tE.,d :i.n it!:,- n,<J'.,;t !.:ic:::•ne::)ral form. 

Th<:,' !'.ienc-.,ra 1 !::-t. 1-ucture 1
. , ..• . :} . 
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***~<** 
=*Pc* 
>l<>:<>I<>l<~<* 

~( ... 
~Ci<~<~<** 
* Mr.:- * 
****** * ... 

~<***** ****** 
>.'< I< **~<*** Ms >l< * K ****** T *** 
****** ****** ****** ****** * ... * 

********************************************************** 
UNI BU~; 

There are several kinds of traffic which the UNIBUS (01· ans 
other bus structure) carries: 

1.. Cnntr-al Pr-oce::-!1,;!:;ors (Pc) to Pr·:i.mar'.::! (r:.-ro:.:.ir-am) mcmur'.,,! (Mr0
·)·-····· 

in a !:; to rc-d r:-· r-ui.=,i ra111 a!:; the-! F' r·o C(-:·1':'-!::-e~:. d r c:• L,e :i. r·:i.:J c:•>:c- c1 . .1 t(-:-• d Y 

01ach :::-roce::-:•i:=.i::.ur mu~;t acce·::;:,; j_ ti;;. Pr·o:::Jr·am dnd dat::;. 

Primar~ memors (Mp) 
via controller CK). 

to :,; c-,: cu n i:.i ;::: r ',::! n, c-:-:, rr, u ·,·. i,; ( n, ·::; ) !' e ,. !.'.I ,. cl :i. '.::- 1--:. !' 
In n c-,: ;:; r l i::! ;::: 11 c r:::r n:::, u t er·;;:. ,:-: vc•n L, c !.'.\ :i. n 1·, :i. n ~-=i 

with Whirlwind, Pro~rams exceeded MP.~;ize that Pc could 
c:>:c-1cutc,· from,. 
d ::1 ta r.-.-.c-::· t ~., c•c• n 
mc-mori:1 (Mp). 

l t is:. nece!::-~:.;:: f'\::I tu 11,0 \/ e i.:0• rc:r:,] r.:::m~:- <:ind/or· 
~'" e ct) n d i:1 r· '.:i ( !::i i:l ck :i. n 1.:.:i ) m e n1 o r ·,3 !' Ms:. , ;:;: n .-.-.i r:-· r :i. m a r '.,,! 

3 ,. Nun····ir, emu ru t r·an::;c.iuce r !:; ( T) , e ,. !.\. t '.::!F·<:-· l·-.! r· :i. t(-::- r·:::., corn mur·i :i cat(:-:, 

ui th a r:-·roi.::;r·,::,m. 

4, Gc-:-:•11(?ral cur·,truJ to Ci:':1 . .J!,;c-:, tran!:.fer·i::. (2 anci 3) a1·,ci :=.ic·rit::•r·alJ·c,! 

ssnchronize w:i.th them, 

H :i. 1=:. t r:::r r· :i. ca l '.:; u J u t :i. o r·, <::. t o t. h c:- Ph !::! i::. :i. c ;::, 1 ::; t r 1..1 c t u r- r;:._. ;::: n ci C o r , t r· u l 
F· rob l c-:•1rr :i. n Tc• r-1i"1!::. of P roe c• i::.i::.u r::; 

Th Pre-' h c:s; bc.-.. c·r·1 i:11·1 c-,.1 vo 1 ut :i un :i. n <:'-true tu r·r:-:-.· i:::r1c·i :i n th ti t,,, ;::, i,,: 

:i. n :i. t. :i. at. :i. un 21 ·,,-.-.l '.c;\31""1 ch 'f'Dn :i. ::-:: ,::: L :i. or, ha'.' c-::· t. al-·:. c·n :·-1 dC(·? L' :i. t.h F' c::- ,. 

T j···, :i !::. j···1 a!,:. Lr(-:-: C II !::i C) \-' e '/: n C·) r:.i j·_-.-, ':::! t c-:• Ch 11 C) 1 0 !.'i \:! !·" a , .. 1 ,j h.:::: i::. f O 1 l u LI C-:• rj th :i. <::. r· ,::: th ; 

:I. • Vers simP1e controllers (K's). 
to he l P cont. ro J. <-:-!ach t ran~,- fer,. 

l,J :i. th th (-::O F· rucc-:•!::. !::.or' i::. to:::-·F- :i. n!::i 

Th:i.s also simPlifies Pro-
~ramm:i.n~ because eversthin0 :i.s se8uentia1. 

2, Addin~ interrupts, and more comPlex:i.ts to each control CK) 
•::- o t h i:l t :i. t c o u 1 d r:-· r o c P e d :i. n F-" n r ;:; l J c-:-:· 1 ~,i :i. th c u 11"1 F·· e t :i. t :i. v e 
interrupts were "invented" to ssnchron:i.ze comPlet:i.on 
t-.1:i.th thi:-:-' Procei:=-!::.ur \.J:i.thuut r'C'U1..1:i.r':i.r11.=J Pc to l-·,li:;:i.t or- r:,oJ.J.. 

3, ri :i. r'c-:-:•ct m e:mu l''.::! t. r an•::-ril :i. i::. ~; :i. un ( DM(i····NF'F() u f :i. nf or-mat :i. or·1 b<:-:· tt.iecn 
MF· a n d h ~; ( o r o t he r d c.- v j_ c <-::' l-J h :i. ch l"' e c-i 1..1 :i. r· c~ v C:.' r i,,i h :i. ,_:_;; h r..i a t a 
r;:i tu t rar·, i:. f c-:-1 ·,,i:; , 
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4. The addition of an io Processor, Pio (IBMeze=channel) 
which executes a stored Prosram. Pio has instructions 
to initiate the controllers, and nominalls spends its time 
Passiris data from the controller it initiates to MP. at 
the completion of data block transmission, it fetches 
another instruction from its own Prosram. I've been 
traditionally asainst this approach because: 

It is most costly. (The initial channels on the IBM 
7090 ~JCH'(·) T'E)al l y bad r b,.i'CBUSf? th(·:·)!:/ t.J(:.') T'E) non··-mul tiP 1 ("•>;C::)d; 
hence onlw 1 device Ce.s. a 150 lin/min) Printer could 
run at a time. The 360 selector channels are Just as 

B. Thes add lo~ical and Phssical comPlexit~ without much 
Pasoff, The controller is doin~ the real work, 
because of device idiossncrasies, and all Pio does is 
buffer and Pass data from a control to the m~moru ••• samethins 
that a buffer and wire will also do reliabl~ and cheaPls. 

c. A!:; a !:i-Clriff:·~·Jhat (not "t0!T'l':i.bl\cl) :i.ntc-?J.l:i.!:!0.•nt dt:iV:i.CE'l' th0::''.::! 
rf:)<:-:u:i. ,·c-::1 mor01 cornmunic,~tion bQc2:u::;c-:~ the::.'!,,! arc-:-:- f:.omet,Jhat 
!::-mr~rtc-:,r than a dumb control:I.c•r (notice t.h101 nicf.·J analo!,,:~,: 

~ . ._ .•••. .f. r,. 1 ... ~ ~». C""., 1 ,f, r•. ,.,! ••• 
t,.,1 \"."':' \..• \.,,l .I. t_j J I \. . .t \-\' I,.•\,.< , .. .I l,.J 

. ' ,;~ ._,lC:iCI ... 

D. Since a Pio has the same comPlexit~ as the central Pro­
ce::,sso r 1' on(,: mi !=Jht a'!:, t,Jc-:-1 J. 1 ui,;c:-1 ~ju~; t thf? cer"tt ra 1 F-' rocc:;; \i,.o r. 
Thf.·: CE•ntrt~l Pf'CiCQ!;!:;or' ii:, thE• chC::'~i:F'C,:,,t df:'/:i.c0:-:, in thf.i 1:;<:11::.t(:·'III 

becau!i>(i·! it ii,; a 1 read~! thE' rt!./ "ind the on l i,1 t :i nici that Pc 
is expensive to use is when its at full load (i.e. there 
is no sPare caPacits). 

Howeve1·, when this haPPens, the nicest alternative is 
to mer'(:.>1!,I add a Sf::Cond cer,tral Proces!:;or' to cio the• JD 
tai:;k ( and i:ini,? othE•r ta"E;ki;). NDti::-:• tht, coi,,.t :i.::; no hror·";.e:, 

than :i.n thf:' c,=;-:;;f? i,_1!wre::• vH,.> rc-?Gu:i.red both an ar:i.th11H.:t:i.c 
and IO Processor. 

L. There is s8stem cost to have another component tsPe which 
hai:; to bfa' i,;:l:,ocked, di&!cinD!:Hcid and Proi.:lrammt,d, Tht:• Cf.·.'ntral 
Processor has to have a Pro~ram waitin~ for the IO Processor, 
or has to comPile one, or ins0rt one in the Pio's table 
!:,. true tu T'f:·!. 

Note U·1i:it ~-,,IH.'in all thf;) t,JDT'k ha:,; bec1h don1,i bi,; tlH,:> Cf.·intr-al 
r:-rocei;;sCJrr the onl~ rerna:i.nin1:! t,JOf'k is actua11!:!- han,-:.1:i.ni:.i 
the commands tn the tr-aditional, low level controller-. 
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One should askv whs have a complex middle-man to which 
~ou hand commands, that merel~ hands commands off to 
someone else. Whs not have Pc Just hand commands to K 
when the~'re senerated? It's clear to me since each 
small set of commands (a channel Pra~ram) Senerates an 
interrupt back to the CPUv nothin~ has been Sained 
!:,-ince the-! Pc dc)c,,~;; the samE' (or· sJ.i~fr1tJ.s more::• t,JCJrk) ••• 

5. The IO computer Cio. This has been used effectivels bs CDC 
in the 6600-7600 seriesv and we have done this to a certain 
extent in the PDP-10 and in lar~e PDP-11's where a certain 
h.i.!,'.h 11':-:-ve.l functicJn :i.i,; bein~=i Perfor·mf.:.'d b~; a tota:1.1!;:! :::.er"ar·at(::• 
Prosram and complete Process. The control activits is 
i n C i o ,· s n1 e r:1 o r !3 i• a n d i t i ~, t o 1 d t-J h ;:: t t. n d o -· - i • e • t r ,,,, r·1 ·;;, f e r 
a ti lo c:-k v not how to do i t ( e::,, • i'l • m D v c~ a r- m + '.:i L' arch + t. r· ,::: n :::- f e r· + 
chc-:-ick) • 

S:i.nr.111:~ in~,-t.ruction e~-:ecution inte:•rruPt level. Im;:.- c·oved 
instructions in Pc to handle IO transmission. This was 
done in the PDP-10 and in PDP-8 for communicaticins I/0, 
f.,.uch thE:,t in-;;; tead of e;-:c:-:-c:-1..1 t j_ nE-i ;;; r'· 1'o~1 ram at i. n te r· r·uF·t ti rnc_; !' 

a £,. :i. n '.'.\ :i. c· :i. n '.::- t r u c t :i. on :i. !::- e> >'. c· c u t e> d ., Th :i. !,; !::-1 :i. r·r:-·c~ d b·,:1 · :i 1·1 the 
:i. n i t :i. ;;; 1 i m r-1 c:· mt:·:· n tat :i. on o -r· th(:.' · :I. :I. an...-.! sh Dul d b c~ :i. 1-: cl u ci ,:,:· d 
.=,:\ t t h :i. !::- t :i. m ,::-.1 , Tl i c; m u !,,. t c u r 1 -. ... (:-:- n t :i. o n a 1 u -;;,. c- :i. ·::,- t u 1 n t. "-·' ,. r· 1_: ;:..- t !' ,::, r: :.:i 
t hen Ei >'. t::.· c u t c· a £,. i n !.'.: l E! E-: l o c k T r- ci n i;;. f e T' I n / Ci u t :i. n s. t .. r- u c t :i. u 1 ·, • 

The instruction transfers one word under control of a word 
c- o u n t , an d 1 o c a t :i. Ci n P o :t n t C! r i. n m c-,_; m o r \:; • I t h i:, s l:.i e t? n u ·::,. t'.': d 
e:-:;-: tt-:-:-ni;;. i ve J. !c! b\::! uu r con1P<-::•t. :i. to "i'!::-·-···-thc-:! mo!,, t 1·1 CJ t.,;;,b 1 c:-:• ha!::- b c•er-1 
Interdcta, who added instruct.ions to irlPut characters fr-om 
c Ci ir: :n u n :i. c ;:;: t :i. c, n ·::; 1 :i. n f.:' £'. a r1 ...-J r-- e r f u Y' m t. r a n '.=· l ;:i t :i. o n , ,:;; n d :::. t. o r c-:> 

t h c:-:- 1ri :i. n rr1 (·:-:• rr, o r !,! , 

7' ,. 13 P i·:-:O c :i. e 1 i. ~: E• d P l' u c e '.:i !,; u r :,; l-J h :i. c h i r·, t. c r· r-, r t:' t r:- r u :.=.i r cc: in ~; f· o r 
F' a r· t :i. c 1..1 J. ;_;;: r t ;;:, i;;. k • T h 0: Fi T 4 0 :i. s. a !J o o ,j 0' ;-: ;;i ni P 1 e c:r f th :i. ·,:.: • 
Bc:c;;::u :=;c, the-:- :i. n!:; t ruct :i. on···· r a t£c, :i. :::- h :i. !,,ih ~ a cc:r n1F·· let(-:-:, F- rue c-:-ss;u r 
j_ f.i r c-:, Gu i r C:,' d • ,~ t ~1 P i c a 1 i n !,; t r· u c t. :i. o n d r a h' :,; a ch a r· a c t e r' o r 1 :i. r I c: r 
or maniPulates a list data st1·ucture dc-:-fining the Picture. 

F v o 1 u t :i. o n Ci f Co n t r o 11 C' Y' s ( I< ) 

While the above section discussed the f.:'volution of the concePtr 
an ci 1 o cat :i. on of cont r o 1 Y de v :i. c C·,! cont r o 11 c-::, rs ha v t.~ v a r i E' d cons i d C' r a Li 1 'a! • 

• C on t r o J 1 e r c o ni r:-· 1 c: ;.: :i. t !:! h a :; b C' e n :i. n f l 1~1 c-:-: n c <·? d b 'al t e ch r I o 1 o ~'ls ~ 
thus "control" can be distributed amonLl liatdware in a Processor, 
a PT'DC'.':'~,;~:;or and;.:,: ProiJram:, a SPi-::.,cial:i.;;.~c·d PT'DCC·:-!~_;1;;orY 01·· co1nr--J.etc,J.\,! 
i n 2 r, du t o r I er mo u i,; con t T' o 1 J. 0.' r • 
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Our controllers have evolved to the execution of sinsle instruction 
<e.~. find a disk blockr transfer a block from disk ta a block 
in memorsr outPut a character on a 0iven LA36). I believe that 
controllers have and will evolve alons the followins lines: 

1. K<simPle). Simplest control where the CPU or a Prosram 
handles most of the device control, In essencey all that K 

'") ~-- (, 

hai,; i:,: re-:• bu ·ff c-? rs; to i,.; ti:~ tic :i. ~':'.e :i. n fo T'm at :i. on 
l <,,,vQ 1 s accord :i. n~=.i to the dc-:-iv :i. Cf,:-' i,; nc-}(c:-di,;. 
sense the device's 
of c. 

output and r-ead them 

and convc·,! rt ·===· i i.',1na 1 
I nr--·ut c:-on·-.·e:-:- rte-:- r~; 
into another Part 

I< ( :i. r·1 i;; t r- 1 .. : c t :i. on ) Cu"!' r <:•nt cont ro 11 c-:-:· ri,; c,:::n C-;<<-" cut,.-:-:· a cu ,ri:---· l <cit<-,:-
:i. n !:.: t. r UC t :i. 0 n D n i:i ci ic: ti::: t \:~ P C0 th B t j_ 1:i kn Ci (,,1 n t O -{:. h 2 d 2 1v-' :i. CC• b t·.' :i. n !J 

cont r o J 1 e d ( i:l c:- ha r' a c:- t c-:- r on th "1 I... (i 3 {. ,. i:1 1 :i. n <:-:- o r·1 a J. :i. r·, c::· P I' :i. r·1 t c• r· :· 
ur· a block on a disk or t2r-:-e), 

KC>-1 instruction) Current controllers 
command b1..1ff<-:0rini.=,; (>:l ini,;truct.:i.on) "::,-uch 

but with sufficient 
that the--· d<-:-:• 1

/ :i. ce'.,,-
will oPerate continuuusls. We mas have been minimi2in0 
c o n t r o J l c-:-:· r '.::- t. o t h c0 c-:~ :-: ten t th i:,: t '.::- ~,! s t c• n1 F· e r f u r ,n a r-1 c c- :i. i::. .-.-.; c-:· !.'.\ r a d e c.i • 
F o r' e :-: ;;; Iii r:- J c-:,• ~ '.'; :i. n cc-:· a d :i. 1=,. 1--:. :i. i;; u '.::- 1..1 ,::, 11 \::! the 1 :i. n, :i. t :i. 1·1 ,j cum:-'·· or·:,::, r: t i• 

and 1,,1 e u ·::; e i:i l t c-:-_; r· n 2 t u b .l. o c:- k '.'=· 1' th(·:-:- t ran!::- ·r- (-:-:· r r"" t c-:· :i. '.::- J :i. m :i. t. c:- c.i 
to ;-_-_1e :I./::_:: the:::• rn;;:,:,-;:i.n-;un1:, or c:-or1 1)<-:-:-ri::-el'.,,ir the· thi··ou:Jhr-·ut :i.'.::. 
d U l·-.' I"'! i".:r '::'- ;::: f i',: Ct U r- U f :/ • 

4. K's formed as K-Pu-Mr-:-(loc:-aJ). This corresponds to at least 
the device driver level task, In this case, a sr-:-ecial 
IO corrir-·1 . .1 t c• r 1· :i. '.'=· fo rrn c.:.d l.:i~,: a m :i. c FOF-- ro:.=,; r- ,;;m111 (-:-:-d :-:-· r· u cc-:·::,. '.::-or·:, P 1..1 ~ 

t\1h :i. ch he'.::. ;::, 1 uca 1 Pr· :i. n1a r!,i ri:-::·,:::ci····on 1 '.,,: n1<-:-:·n10 r:,,i ,. In 
F· r o ::.,.i r- a n-, :· t h <-::· r (-:,• a r· <-:-1 i::. c-:-:· \-' e r ,,; 1 r:-· o '. :. ·:::- :i. i::, I c-:-:· 1..1 '.,; <-:-:· '.=> o r L. h c-:· :i. r I c:- r· c:, a i::. c-:.· c:i 
CO li'r F· 1 C ::-; :i. t ~:! ! 

The, cu,--1-t-.. r-u 1 :----· ru:-,c_.; ri:cir, -f'u r111(:-:- r J •,,; :i. n r:- c: ···· h r--· u r· F' i (:)····1·-·'ir---

1 u c i;: t c Ct :i. n . (i F·· ( 1 D ca .l. ) • 

B. K :i.s told what to doY not hw to do il--it knows 
bs interr-:-rettin~ its own r:-ro~ram in Mp(local). 

C ,. Th C-::' c:- u n -L r o 1 r---- r o ri r· :,; rn can d :i. a:,_,,\ no<=; e th c-.> de\-' :i. c P ,. 

··-· .. I..11::.' 

D • Th C' c Cl n t r o 1 F-- r o ~,_.; r- am c.:: n f e:- t. ch i:; d ""t. a <; t. r 1 .. : ct. u r· c r: t. ;;; i:=. k ) 
f rori-1 i"iF· ( i,.l 1 obi:,: J ) Y and n1ani:1!.'.\c-:-:• buffer~; Y do c-:-:· ,, r·u 1- cu1·1t r-o 1 , 
c~tc ,. 

F,. More• u:-·,t .. :in,:i:.:-:·dt.:ior, of d.-·-11,1 :icc cnnti·ul (p,,,.i,. d:i.i::.k tr·dn·::;fc-:•1-1:; 

Lia i,; c-:,,d on m :in. la tc-:1nc!:1 v :i a a nu<-:-:-uc-:-· o·f ..i ob<::.) • 



SUBJ: PMS STRUCTURE POLICY DATU 
FFWM ! 

C1500 
PACE 

01.> ····02- 7 !::i 
Gnr~DDN BELi ... 

The dimensions of control choices·evolves alons these lines for 
a c on t r- o l l t:' r ( I< ) and t h e c o r T' (:~ s P on d :i. n !d c on t r Ci l i n th C:'! P r o c e s ~; o r ( P ) • 

* I< simPJ.e 

* K (instruction) 

* t( <>l :i.nst rue) 

* K·-·Pu-·Mr:-· ( local. ) 
(note eou :i. val ent 

tc; I< :::, :i. lrlP 1 (~ + 
Cio) 

G B t li'1 j k r: 6 / ::.! /? !'.'.i J 

* 
:{( + 
* , . 

}}'. 

* 
* 
* 
* 
* 
* 
* 

Pc (with embedded K) 
Pc (i.nterr·ui::-ts + I/D r-:-ro!.'.!ram!;) 
Pcio (1 instruction at interrupt) 
Mult:i.--F·cio 
Pio (e.s. channelsO 
P !::-r·:·ec:i.al 
C :i. c; ( i:; (;.: P a r .:i t c-:-i d c om F·· 1 • .1 t c-:· r ~-,, :i. th 1 o c a 1 
MP f u r I / D F·· r u cc-ii:;!,; cur, t r- u J 



TO, 

CC: 

SUBJ, 

Jim Be 11 
OOD 
Finance Committee 

John Fisher, Ken Olsen 

HONORARIA--ATTACHED POLICY 

The OOD is in the process 
with honoraria for talks. 
officers and employees to 
in a policy somewhere. 

LOC/MAIL STOP 

C1581 
INTEROFFICE MEMORANDUM 

DATE, July 14, 1975 
FROM, Gordon Be 11 
DEPT, OOD 
EXT, 2236 
LOC/MAIL STOP, ML 1 2/ A51 

of approving the following policy having to do 
I just got a note from Ed Schwartz requesting 

list boards they're on, which presumably is covered 

Last year, I billed CMU for visiting and consulting CMU at $2,000 for joint 
DEC-CMU, CMU, and some profession-related projects. This year I made four 
trips and spent a total of approximately one hundred hours (2% of my 
professional time), much of which was on the phone and computer via the 
network. My intent was to turn this money over to DEC. 

The problem: is my CMU affiliation like honoraria or a board fee? Are 
board fees turned over to the company? 

There are clear cases where DEC doesn't get reimbursed, e.g., teaching 
classes after hours. Can F&A establish guidelines for everybody and 
rule on this by issuing the attached policy on some revised, appropriate 
form? 

GB:mjk 

Attachment 



TO, Gordon Bell 

JtP" ·· 1975 

LOC/MAIL STOP 
ML12/A51 

C1582 
INTEROFFICE MEMORANDUM 

DATE, July 9, 1~75 
FROM, Jim Bell V 
DEPt R & D Gr~ 
EXT, 2 764 .J 

LOC/MAIL STOP, ML3-4/E41 

SUBJ, Honor aria 

Attached is the revised draft of the policy on Honoraria. 
Since there are still some open issues I will wait until I 
hear from you before proceeding further. 

As we discussed on the phone the key open issues are: 

1) should honoraria disbursements be centralized 
for better record keeping and control? 

2) should incoming honoraria always be accepted, 
even from non-profit institutions, thereby 
serving 

JB/cw 

a) as a controi on the number of invitations, 

b) as a small source of income for the company, 
and 

c) as a counter balance to outgoing honoraria? 

3) how do we distinguish between talks which DEC people 
give on their own (evenings, weekends, vacation days) 
and those talks given by DEC people as representatives 
of DEC. 



~r~~!l*f f::rrffti1?}'i·•'.':••1::.:·. 

t:, ;;,mamoamn 
·11· .. : 

·ct.583 

~i LOC/MAIL STOP Hardware Engineering J.·. anagers TE June 27, 1975 
DA,' Jim Bell/Gordon Bell 
FROM, ·· Software Engineering Managers 
DEPT, R & D Group. 
EXT, 2764 
LOC/MAIL STOP, MLJ-4/E4l 

~olicy--Honoraria for Invited Speakers 
to Engineering Seminars 

Background: 

Purpose: 

.Policy: 

JB/GB/cw 

The academic community has the custom of 
providing honoraria for invited talks when 
faculty members speak at other institutions. 

DEC employees are offered honoraria for· giving 
talks and participating in conferences at non­
profit institutions, the government, and other 
companies. 

To establish a uniform policy within DEC with regard 
to giving and accepting honoraria. 

1) When a university faculty member is invited to 
give a seminar at DEC, it shall be customary to 
provide an honorarium in addition to expenses. 

2) 

3) 

The size of the standard honorarium shall be set by 
the Vice-President of Engineering; it is currently 
set at a maximum of $150.00, the exact amount to be 
based on the time and effort involved, and set by 
the person who issues the invitation. 

When a DEC employee is offered an honorarium, the 
employee shall (a) decline it when offered by a 
university or other non-profit institution and (b) 
accept it on behalf of DEC otherwise. 

The responsibility for enforcing this policy, pro­
viding outgoing honoraria, and accepting incoming 
honoraria shall rest with each cost center manager. 
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D I G I T A L INTEROFFICE MEMORANDUM C1585 
PAGE 1 

SUBJ: VAX ARCHITECTURE CHRDWR/SOFTWR> DATE! 
FROM! 

07-28-75 
GORDON DELL 

EX: 2236 

* * TO! 
* * * * * * * 

FILE * * * * 
* * * * 

MS! 

* * * * * * 
* 

* 
* 

ML12/A51 

* * * * 

* * * * * * * * * * * * * * * * * * 

We have Produced much documentation on the hardware architecture. 
Enoush so that imPlementers can start to work so that we can 
interact with them. The software architecture is marked with 
sreat Sobs of millins inactivitw. The hardware architecture 
is described in terms of surroundins scalsP constraintsY 
the technoloss environment for the 1975-1985 time scale. 

and 
Most 

of the instruction set is completed and encodedY and the virtual 
addressins use and mechanism, thoush desisned, is about 2 
weeks awas from descriPtion for review. We held our first 
corporate-wide (35 People for 3/4 da~) desisn review (hearins). 

Sc far? we appear to set a 1/3 reduction in cede size and 
runnins time as comPared with a comParable PDP-10 and 
40% to 50% reduction over a PDP-11 for FORTRAN, while sivins 
the user 29-bits of memors address space. While these measures 
are relativel~ sPectacular for an Instruction-set, note that 
if we didn't build the machine, and used a PDP-10 instead, 
technoloss evolution would sive us the same Sain 2 ~ears dela~ed. 

As an architectP I'm helPins Provide the best 11 follow-on 
machine that is similar to an 11 so that a user recosnizes it 
as such. 

As a business Person, I'm terrified at the amount we'll spend 
in settins a 3rd machine tc support be~ond 10 and 11--also the 
risk is enormous. The 11 software SUPPort is thin and this will 
further stress it. 

As a user, I doubt if I'll turn in m~ PDP-10 account I for a 
a number of ~ears. ALGOL, APL, BASIC+, COBOL, DBMS, ••• SIMLJLA 
Plus lots of applications are most important to me and I don't 
see 8-bits versus 9-bits, or ans OP-code at all excePt a 
lansuase's. We're dead if I'm an~where near a tsPical user 
who Just wants to set work done and not bit hack. 

As head of development, I see 4 sears of shear hell ahead for 
us all, and I expect super-human support. 

GB:mJk 



( 

D I G I T A L INTEROFFICE MEMOFANOUM 

SUBJ: OG IN BUSINESS DATE: 
FROM: 

EX: 
MS: 

C1586 
PAGE l 
07•30•75 

GORDON BELL 
2236 

ML12•1/A51 
* * * * * * * * * * * * * * * * * * * * * * * * 
TOI FILE 
* * * * * * * * * * * * * * . * * * * * * * * * * 

To: Irwin Jacobs, Larry Portner 

CC: MC, ooo, John Fisher 

we~re gettinQ strong signals that DG is: 

1. Becoming aggressive in business market Place••they have 
RPG, 

2, Working on a tull COBOL. 

3, Working on a PL/1, 

4, WorKing on a database language, 

Do we have right strategy vis a vis our home brew languages: 
DlBOL, BASIC, and minimal COBOL? 

GB:mjlc 
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C1590 

I don't know who's resPonsible here, but the Pink book manufacturinS 
costs are seneralls abssmal. There is nesative learnins in some areas 
(e.s., RS04) and onls 5% in others. We realls should flush mans of 
these Products. HoPefullsv this is due to recession and not workins 
at full capacits (and full 
its demise is hastened. 
loni.:,:; :i.n com:i.n:::1. 

ursencs). Core is esPecialls serious; and 
EsPecialls since innovation as in 32K is so 

We have, however, moved into hisher volumes for terminals (LA and VT) 
with 90% and a committed 85% (how's it actualls?) learnins. Now, if 
we can work the Pricins, we misht make some mones. 

Some ProJects are of concern to me: 

:I. • F~l<06 ........ I be::: 1 i c•V(:·:· ~Jc;.:,' r(':: a 11 ava :i. lab l E· to h(·,:- 1 F·· hE· re'::·. l,Jhat :i. !,; nc0c-:-!dc-:-:•d'i" 
This is a serious Problem as it is Pivotal to all ssstems. The 
controller cost, maintainabilits, and MASSBLJS interface Problem 
should be cranked into Plans, 

? ,. i:::c, r :i. a 1 l.-.-.ui::- Vt·:-:· r<::.1..1·:;;. I ... i::; 1 .... :l. :I. bu<;; ......... t,Ju u 1 dr; ,· t ,.,_,e b(-:-:- t::•(·,: t t er o·f ·f U!::-i n::.:,:; th :i. !::-

of i.=,;o:i.ni.=.; to anothc-:r CDl'iiF··utc-,:•r bui::- for all our lot,,1 !::-PE•('::•c.i 
;::-· c· r :i. Ph,:.:.:, r· a 1 :;; .• 

3. VAX--SEE De1asi/Be11 reports. 

/1 ···, ,:. U·:::,:-:,, of both '::F·(-::-c :i. i::: 1 
etc.) and support 
f U ,:::·!..I·:::- r::i :i. r \-::'Ct. :i. Cf"; ,. 

1·'i D '.::: c o rn F· 1 .. 1 t i:-:-:· r :::. ( I NTE::1... HODO 11 

of n, :i. c :·or:-· ro!,.I r·ammed cont. r-u 11 e ;··!:: .• l...or-r:i.n Uale t.c:, 

'.'.:i ,. Cc· n e r ;,:, I -:=:: r ch :i. t. (·:-:·ct u r r:, of Ii'! o r (·:-:• :i. , .. , t c-::, 11 :i. :Jc,::, 1"1 t. cont r o 11 E· r !::- ........ 1,,_: ho to f o cu!::-
( ~;;. c::·:1 c-:-:, a 1 ~=~ o .4 ) T 

6. Terminals--a Plethora of realls difficult Prablerns--smart versus 
dumb; rnultidroP 2nd block mode 
:i. i"I :;;.of tt-Ja r-r:, ........ (,:-:, ·;;:.r-·r:•c :i. a 11 ·:,! t;rr,a rte r 

of l-J hat ·f 1 a\·' o r i: hot,,: do 1,..,,,-:;, 

(non-Prosrammable) kind? 
·:::,! .. IPF-·C< rt 

7. LSI-1:1.--BUS, Phase-in to standard sssterns, use :i.n Packa~ed 
i::.'.,! !::- t c•rn !::- !' anci ur·:i::=cc(·:·:'F·· t ai'::, 1 e hO I .,. :3 :i. net,: t,,1(-:·: ·f' c-:-:·e l :i. t :i. \::· D :',.iuud F-· r-od• .. 1c t. 
t h :i. !::- i;;. h o u 1 ci b c-::• c-:·: a !::- \:! t o !::- o 1 vi::-:· • (1 1 !,; o , .. , o t c-:-:, t,J (':: r (·:,, a 11 \:! 1 c-:-:· a r n (·,: d mu c h 
about sern:i.conductors (probabls more than we wanted to). 

8. Worcester--Now that it sot into our budset, can we set a Plan? 

9. CAD/IDE::A/Pc Lasout--I'm frishtened enoush to tota11s trust the 
develoPers. A11 I hear about our service areas are the bad 
stories. Better measures are needed. The Sroups beins served are 
so :i.ntimidated (their service could set worse) thes won't talk. 

:I.(). 

:i. :I.;, 

l.JT!::iX .... 6X. Much 
( i:::nd PL.'!,;) • 
kl"1C)l,,I Wh\:/ • 

misunderstandinS about market 
HoPefulls the sales take off 

with ms co11easues 
and we won't have to 

Multitude of DPeratins Ssstems--With VAX, thin suPPort will 
t.h:i.n1"1c-:-:•r,. 

!3(·::t. 
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24 July 1975 

Drs. Samuel H. Fuller & Daniel P. Siewiorek 
Department of Computer Science 
Carnegie-Mellon University 
Pittsburgh, PA 15213 

Dear Drs. Fuller and Siewiorek: 

C1591 

The decision to continue DEC support of the 
Multi-Micro-Computer Project to its second stage (30 module 
configuration) will depend on a joint review of the project by 
CMU and DEC following the demonstration of the 10 Module 
configuration. At that time, a new letter of agreement will 
specify how CMU and DEC will cooperate, although there is an 
understanding that if the 10 module configuration works well, 
both CMU and DEC are interested in developing the 30 module 
configuration. Details of the actual configuration will depend 
on a joint CMU/DEC evaluation of the initial 10 module system. 

Because of the long development time, high cost and risk, 
discussions involving the support of the final stage of this 
project (100 module system) will not be started at this time. 

Gordon Bell 

Steve Teicher 

UF:~ 1 ·:· ;·,, \ (: 1; ~.I 1 r'i· 1,:: r•Jl cor: FO H. ,\:- ~ t.)N, 1 L.IJ.:', f.ij/\ I}·~ STn ~;.~:: ·r. ri,1 f\. YNA '.{[J, Iv!ASS/,.CHUS[: ·y7-~; Ot 754 
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Mr. N. B. Hannay, Vice President 
Research and Patents 
Bell Telephone Laboratories 
600 Mountaln Avenue 
Murray Hill, New Jersey 07974 

Dear Mr. Hannay: 

()1592 

July 24, 1975 

As you may, know, Bell Telephone Laboratories has installed numerous 
Digital Equipment Corporation (DEC) computers at its various facilities. 
These machines are used in research within Research and Patents, area 10. 
Also, we have machines in other perts of the laboratory, particularly 
those which eve~tually end up in the operating companies. 

DEC 1 s Laboratory Data Products group is responsible for developing and 
supporting those computer hardware and software products that are most 
particular to research. Recently, we have increased our personnel 
assigned to the laboratories to include a Laboratory D~ta Products (Lor) 
r- ~ 1 ~r rn""'\rL.,_c-on+-~t- l \It-.., 
._,;-_: 1 '- -· : ·~,,;--·, ·-···-··--·:, ,._._: ·- ......... 

In order to better serve your researchers, and to aid in determining the 
kinds of products they need, the LDP group would like to conduct a series 
of seminars deal in~ with computer applications. Ed\·1ard Kramer, Product Line 
Manager for the LDP group, Jack Kay, LDP sales representative, and I 1·1ould 
like to meet briefly with you ~nd your divisional directors (individually 
01 as a group) in order to discuss the possible interaction. 

Although l 1 m not as involved in products development or use as I'd like 
to be, I have enjoyed interaction with BTL researchers, (especially H. 
S. MacDonald), and I particularly value this interaction to guide our 
product direction. The Digital Filter is entering this area of possible 
applic2tion now, and I would 1 ike some interaction about possible 
applications as a means of pushing us harder. 

[)ICiTAL E'.JU1f1'1ENT corworil',TtON. 11\o r,'.l'.IN STHffT, MAYNARD, r,1ASS/'.CHUSETT3 u17:,4 

,ii17)8S7-!:i111 wvx: 1rn.3,n.0112 Ttu=x· '14-8457 



To: Mr. liannay 
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·c1s93 

From: Gordon Bell 
July 2 11, 1975 

If you bel°ieve this is worthwhile, please let me know and we can set up 
a meeting at Murray Hill. 

CGB:mjk 

cc: s. J. Buchsbaum 
A. M. Clogston 
D. Gillette 
R. c. Prim 
W, P. S l i chter .. " ', , . " 
V • i"ir. n•-11 un Li::, 

Jack Kay 
Ed Kramer 

Sincerely yours, 

DIGITAL EQUIPMENT,r:?RPORATION 

a --~ i 1:;{,,u 
C.~on Bel 1 
Vice President 
Office of Devefopment 

DIGITAL EQUIPMENT CORr>CRATION 



David M. Taylor 
939 Washinqton Street 
Hol 1 iston, ··Mass. 01746 

Dear Mrr Taylor: 

G:1594 

July 23, 1975 

I got your resume. The "objectives" \•Jill be more helpful to us. 

Do you have anything written which represents your skills as an 
analytical engineer--such as a standard, or a task force report, 
etc., in which you are the principal author? 

Sincerely, 
(\ 

/ ' ~ '. 

l__ /\f-......_~-.: ..,-, ,.· 
I ... I• I ' • .__, 

'\ I , 

Gordoq' Be 11 
Vice President 
Offic~ of Development 

GB:mj k 

DIGIT1\L EQUIPMENT COFlf'011ATION, 1,15 ~-1',lN STnFET, MAYNAHn, l1.'ASS1\CH'.!Sf:'TTS 0175/i 

((;1ns0,~111 lVVX: "/1u:l'11-u·111 H:U:X: \J4-84bl 
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PAGE 1 
SUbJ: C0kP0RATi AUUJIORIU~ DATE:: 07-23-75 

nior-1: GORDON BE-LL 
EX: 2236 
MS: ML12-1/A51 

* * ~ * * * * * * * * * * * * * * * * * * * * * 
TO: r1u: 
* * * * * * * * * * * * * * * * * * * * * * * * 

TO : 0 11, NI:,; R 0 f CORP O 8 AT t. I\ lJ U I TUR J U ,,1 (CLASSROOM ) 

The tiny olackboard and screen share tne same physical space, 
he n c e , c a n ' t b e s i rr, u 1 t a n e c u s J. y u s e a • Tl I e r o o ni i s po o r t or 
televisin1. 

There are r.o L,;tolcs ~1t1eri cottee arrives, (or tor s.=iles meetings 
coffee and douqnnotsl. 

There is no overhe~d rrojector bUilt in (WhY not?) and the 
audio visual qrou;:i nas no proJectors tor use, nor do the 
people core to ~ork edrly enough to check them out for an 
8:15 or B:~~ rneetinq. Sales 1raining savea us. 

The r e 1 s ,1 '1 i ,:.m i n t e n s 1 t y r; o i s e s o u r c e n e a r i t C ca t e t e r 1 a ) 
that occas1onc':lll;1 run;, innir,1ttn11 neaririq in rear ••• 
-3.ltqou,:ir. tor us the ;scoustics dre not tno t,aa. 

The Parkiny facilities are gooo tor ~=1~ and fi:30 meetings 
s1nce the PK3 peop1e aren't us1nq them; it does not nelP 
enqJneerin1 morale to visit P~-3. 

The t,bles -;na cn,;:11rs are ruce, esrecially the chair 
b o t to ~, s • • 1. ,1 i c ri i s ·i.. l, '9 t ·,, €' u s u d 11 1' c on c c n t r a t e on • 

rJ e need ii la. r a e , u o o ct conference r o o rn /au cl it or i u n, in t n e rn 111 • 

cc: Ied .Jonnson 
Joh.n Jones 
l',en Olsen 
Harold Trenoutr, 
Craig Za1r1zow 



TO, 

SUBJ, 

LOC/MAIL STOP 

Distribution 

PORTABLE BLISS 

INTEROFFICE MEMORANDUM 

DATE, July 21, 1975" 
FROM, Gordon Be 11 (!)) 
DEPT, OOD ,~ 
EXT, 2236 
LOC/MAIL STOP, ML 1 2/ AS 1 

G1596 

Now that we are building a BASIC PLUS on the 10 and 11, what's the chance 
of writing it in portable BLISS? I assume the 11 will be written this way, 
and the 10 is already written this way? Clearly, some is different (such 
as the run time and the system interaces), but much is the same: editor, 
parser, common user documentation, etc. 

GB:mj k 

Distribution 
Norma Abel 
Ron Ham 
Irwin Jacobs 
John Leng 
Jim Mills 
George Plowman 
Larry Portner 
Jon Singer 



Michael W. Rohrbach 
International Marketing Services 
38 Garden Road 
Wellesley, Massachusetts 02181 

Dear Mr. Rohrbach: 

G1597 

July 21, 1975 

I really appreciate th~ effort you spent in writing down and focusing 
on interface problems with DEC and our various product deficiencies. 
I'm distr)buting the letter nm.,, to solicit responses in some of the 
problem areas you mentioned. 

For the particular questions: 

1. Please contact Bill Kiesewetter regarding the DEC System 10. 

2. Since I too don't understand the precise structure of the 
Commercial Group (it's being reorganized), I su9gest you start 
with Stan Olsen, who is Group Vice President in charge of 
Cornrne,·clal, C0r11rnunicatl0ns end Tyresettin~ Proc:111,t I inP<;. 

It's unclear specifically how we might interface better, but it 
probably has to be through the sales or a ~arketing group. For 
now, I believe you might contact Mort Ruderman as a next step. 
Again, thanks for your input. 

GB:mj k 

cc: Bil 1 Kiesewetter 
Stan 01sen 
Mort Ruderman 

SGin~eiely, ( 
'1/· / · 

,,,p_ .----/ ,- 1.-,. / ! \..-· (_ ( • 
/ ! 

Gordpn Be 11 
V i c.e Pres i dent 

....... ··, ( 1· 
I ; / . 

, )\. ·• I 

Office of Development 

DICilT;\L [0UIFl\1ENT conrorrnTIOf"J, 1'1G M/\IN STf<[ET, MAYr·J;\frn, M,~s:;/\CHUS[T rs U175-1 

((;17)89'/-Slll TWX 710'.Y7-0'.J12 TEI.EX: S4-f1-157 



Dr. Gord.on Bell 
Vice President of 
Digital Squipment 
146 Main St. 
Maynard, MA 01754 

Engineering 
Corpor2,tion 

,-, I { 
" > • r"" • '-).·'!. ~1\.--"L t,.,,_·\..._.t. ~ • .,~, ) 

July 16, 1975 

Subject: Review of meeting with Lr. Gore.on Bell and. Larry Portner on 
July 2 , l ')15 

?uruose: 

To re·liew observations of an outsider en how :C"SC: looks and to relate the 
chdlenge that =:~:.:; presents in dealing with its c,rgw1iz2,tion. To :present 
specific first hand. c:;,nd second. hand information as to the c ifficul ty of 
obtainin[ a cohesive picture of tEC's posture in the business systems area 
as it relates to systems above the I:L30L business system. 'To review in 
brief the position of the competition on how they are marketing c::md. how 
they ,,,re 2.c',:re sci:1g the sar.1.0 market segrnent. 

0E1t2.bc:se: Yor the past severed months, I have a.ttemptec to c:etermine whether 
there is an estc>.blishec. position en the question of database. To my 
frustration I have not found out if there is a position, who h2.s ma:::e thct 
position known, anc if the position is known, how the forces are going 
about evaluating databases. I am aware that there are several vend.ors 
attempting to convince =Ee that theirs is the best, but I have not 6otten 
a definitive statement, such as was given in our meeting, that ~-SC will 
wait for several companies to come u:;, with :S3M 1 s that run on the PDP 11 
anc let them market these along with r:sc. 

Al though I have little cloubt that :;=:;c can build. their own DBM packa6e, 
I am not at all convinced. that you can afford to frustrate companies who 
are sincerely trying to gain your interest in their offering. You let 
them grind through the mill and then do not give them either an answer, 
opinion or a feeling as to what decisions you are making. I also feel 
that when companies such as Computer Corporation of America (whom I pre­
sented to DEC for their Model 204 database package and. user language) 
spend six years developing their system before aggressively taking it to 
market, there might be good reason to buy a database design. This is 
particularly the case when such a supplier has been a long standing DEC 
OEM, supplies lots of software to the ARPA network, and is under contract 
to work in the DECCM product line development. DEC may in fact be sin­
cerely interested. The point is that after lots of searching, I have not 
been led to the right person. Others with less tenacity have understandably 
given up. 

--+-'Elf 
New England Region (617) 235-3130 or 237-4689 

J 

/ 



COBCL under DOS: This was the first of the projects which was to materi­
alize into a potentic:1 market for my company. This is the activity through 
which I met Al Brown and Computer Power Ltd. For several months I was 
feec.ing information both ways trying to get underway a final agreement that 

,,would. permit the marketing of COBOL under DOS by an independent company 
without the support of DEC. We were simply looking to provide COBOL to 
the existing DOS or one foreground., one background partition DEC processor. 
We even got to, the point where :DEC made an internal market study to make 
sure that DEC did not want to market that prod.uct themselves. It was our 

,intention to resurrect the DOS/COBOL version in existence in Australia and 
market it in such a way that it would indeed be a subset to the RSX COBOL. 
The clients could. later upgrade to DEC's own RSC COBOL. After working at 
this for over six months, the entire subject was suddenly closed off. 
iforse than that, Roger Allen left the States under t:he impression that every­
thing had been cle2.red. He wrote me fror;i /,ustr;::.lic:;, that all signals were 
go. It was only because I checked again with Al 3rown that I found. out 
that :LEC f.ustra.li2, had turned the whole thing off. It wa.s truly an edu­
cation. Unfortunately a gres.t c1.eal of time &nc energ-,t was spent for 
nothing. 

As for the subject matter invol~e~ here, I believe that nothing could 
have been more perfect for D::::c than to have an alternative to DEC's o'tm 
COBOL available in the market. Since all the competition has COBOL running 
0:1 systems m:.i.ch sm;;,ller th2.n the .. ,inimum which will be requirec un-:}er 
ESX, I believe th&t tiere were c~~ortunities that ~ill now fall to com­
;,e·:in,t;· har:3_ware. >;e mi~ht e.lso hc:ve seen cyztems houses i.rhc c.re build.in5· 
::-:.: 11 systems c.s i':,J3 stc1tions, tc:irget :,;yste:71,; ur:.::l.er res the.t woulc! h.s.ve 
later been moved up to RSX. 

Ci;err::ting sys terns \"ersus lr:.nti7-i.c:t;es: From the 'Iiew presentec by LEC to the 
g 2neral or ,3pecis.l systems house ir, t:1.e corn;nercie.l r.iarket, one is always 
left vii th c:orne rs.t!18l' ,:lifficc:l t d tt=,rnc:tL:es. 3!-SIC is an excellent h.n­
gu~ge for use in interactive commercial syateos. The ~roblem to date 
is that .i.n, orcer to have l~:' .. SIC, t:'lere has to be HSTS. However, there 
isn't :,t l~;2T'.': smdl enough to co:npete with ;: system i)rogrammec in BASIC 
on a. nu:-;';'cer c: competing minimainframes. GC3GL is the next al ternati,,e, 
but there is no TICS C03CL that could be sold as 2. minimal system. Under 
RSX llD COBOL is large enoueh to support at least ISAM files (if not a 
query language) and. database. D~C's smaller system coming in at the 
lower end of the market using DIBOL requires a re-education of the prospect. 
The systems house working with "DEC's DIBCL cannot compete (nor even sur­
vive) against a month-to-month rental RPG system that has the same appli­
cation already bundled into the monthly rent. Therefore, a systems house 
has to have a very ver.~atile set of personnel merely to cover the offering 
DEC has in the prod.uct 1 ine. 
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From a :;::;~~C corporate point of view, each marketing group has its own axe 
to grind and, therefore, little unification can be anticipated. I found 
this reflected in the attitude that headquarter people working with RSTS 
care little about COBOL and those in "business systems" are not at all 
sympathetic to things like BASIC for the commercial client. 

Worse yet, the potential client is faced with different sales people 
covering different interests. When the systems house takes along a DEC 
sales person, it is never certain what will finally come out of the conver­
sation. You might pick the salesm2.n you think is the right one and. find 
that in the mice.le of the conversation, he will say something like "CCBOL 
is for universities". 

Sompeti tion by r;::;;c: !. specific si tu2-tion was brought to my attention in 
the retail trade. 1\ systems organization has developed .:md. has installec 
a number of DEC P::? ll's in t:iis m::..rket segment. In calling on one major 
::..ccount, they new find. ti:::t :CSC is competing with them. The g-roup com­
peting against them is the Dr~CCl',I group which is trying to show that they 
are able to do the whole thing including the retail application. The 
systems house has both the communic2.tion and the application all worked 
cut and their system h2.s been in operation for three years. 

?<:1y1Je ,..;orse th.[l.n th&t ivas the fa.ct t~D,t }:~~;c; can1e tc th.is same syster::r. 
house to lock at some special software and h~rdware interfaces that were 
built to hanc.le asynchronous sign2.ls on synchrcncus-ch.::.nnels. Pfter the 
visit, I:EC never c2,me b2.ck with so much as an answer as to what they 
thought or what the interest was. 

In a local case, a systems house ha~ gotten to the point of defining a 
workinc syc:tem which the client consic'.ered accept;.-.ble. 'This system was 
to be written in ::3A'.3IC. The client asked the systems house to call in a 
number of hare.ware vend.ors to make a bid on the hare.ware. Instruction 
ha~ been gi~en to the har~ware vendor as to what system had been specified. 
:'.::SC res:xrndec. by bringing· in another system house with a proposal for ITBOL. 
Ac.mi tte:1.ly they were not 6i ven much of a chance to present their case, 
since they were way off base. It did destroy the opportunity to have DF.C 
as a vendor with this client. 

Sell "FUTURES": There is not a question in my mind that DEC had a great 
deal more to offer to the commercial market than its major competitor. 
~rn~.r_e.ly3dv_~r__tising_ . ..mo.r~ __ ?,nc.._giving__litL.?ervice_ to I~E_'.Q§., __ for in~tg.;ri,_Q~,, 
I)_G ha_s place.d . .itself'--0ut -fron.t. .in_gett.i:rig 1 ead s from the systems _h.9..1:l_S~!?.! 
Technical people are turned on by it. Wha-·fover the--reason, the lack of a 
, ... ~~-~=~: __ ---~~~---

,r r:. 
\~ 
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stated position with regar:_~ to a complete system in the mid-range between 
DrBcL 2nd. the tEC 10 is hurtin11._PSC. Thus, !':EC may not get a chance to 
~tlfese system- organizations later on to recommend tEC, even when 
the direction D~C wishes to take is finally made public. 

Application package: In a specific case there is a COBOL based application 
package for the Life Insurance field. The supplier of the application 
would like to work with DEC on making the conversion to DEC. A client 
has been located who does not have a machine at the present time. IBM is 
making a recorrmendation to go to an in-house 370/135. By combining the 
client and the software there is reason to think that the client can be 
won o·rnr. l·Ihere coes one start working through the "DEC organization to 
get something like this starte~? 

Go·1ernment request for oic'.: An oppcrtuni ty exists for I:EC to help write 
a spec for a complete system to oe installed in a government facility. 
'I'he person wri tine the spec is not en ally of I3E an.~ is intriguec by the 
possibility of a large ~t? 11 or small ~~C 10 oeing specified. How would 
one gc 2"bout sec:.iring the ri0ht :;:,erson in IiSC to 2>t2rt on that project? 

Jata cictionary vs. Latabase: Several weeks r~go, I had an opportunity to 
present 2. new sl2~nt on c'.at2.osse to IS·~. The case I presentec: was that of 
offering 2. cd2. ::ictionary f2.cility first, so that t'SC might buy time to 
~erk on resolving th question o~ catebace. Admitte~ly this woul~ not 
c~l:t .. be c:. (~el~yir .. {; t:~ctic, tu.t vrculC. mc::.~::e =-;:·]~ uniq"L~e in offering the 
most locic2l ~~Jrc~ch to fat~buEe. :espite the f~ct that I took two 
r.ionth2 to set up :, :JresenL:tion, I r,:;;;~e(~ r.iyself why I h2,~: bothe1·e::. I 
presente,~ a _;)roc:uct ,.m,' muny rer,sons why we h2-\·e had such success with 
it. I oelieve it was a compelling story 2.s r:i:: a member of your 
Sor;,or::~te ~nfcrri.r:..tio!·~ SJste:-r1s stc~f. r .. J~ri.fort:..1.:1.~-:.~tel;y- it got nowhere. J:.s 

Ai t turr..s out I e·rel1. C:or~orc1te Infor:-:iation Syste:m; woul::'! like tc h2,ve this 
( ( f2.cili ty for in-house 1.1se 1 2crd even t:!::ey Jon' t }:now how to get the project 
/ s:s.rte::'!. 

! 
i 
I 

I 
( 
\ 

!,nf ye-t, Hhen 2..ll is ~:,"ill i.'.nc done, the "I::=tO;" is shipping out and that 
5.oes help p&;:/ for c:.11 o!' tr.is. It is 6 rcdifying to hec1r :rom lon6-time 
r,:::;c users that the "IrO~I" works well. It works so well that in a recent 
system bidc:ing, we proposed. an 8A 2.nd suggestec;_ to the client not to buy 
the maintenance contr2,ct. ·,!e suggested taking a couple of extra boards 
instead. Although this is less possible in the electromechanical units, 
it does der.ionstrate how ;.;ell things do work out there. Your ability to 
provi1e service in almost as many places as IBM certainly is a major 
factor in why larger and stronger systems houses do prefer to go with DEC. 

What I have highlighted in these notes may just point out to you that 
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your policies are indeed being carried out. If that is not the c&se, I 
would like to have the opportunity to review some of these items with 
Mr. Olson or others you may suggest so that they may have more complete 
background information. I would. be most intrigued with the idea of working 
with DEC on some of these items in either a consulting role or as a con­
tractor with the support of DEC. Since I spend most of my time selling 
software and systems to the commercial m2.rketplace occupiec', by IBM., there 
are a number of strong opportunities into which I would like to draw DEC. 
I woulc, however, like to know that I can count on complete support before 
embarking on any of these projects. 

?lease let me know how I should proceed. For your information, I have 
dso enclosed a brief write-up on the activities of my co:npany shoul~ 
the: t 1ie r.ecessary as introductory material to those whom I might meet. 

Very truly yours, 

~~\_ 
r· ichuel t. :·:.ohrbt';ch 

:Sncl 



Mr. Eric Marshall 
Marshall Design International 
Haughde l 1.. House 
Park Roc";d 
Banstead, Surrey, SM7 3EL 
England 

Dear Hr. Marshall: 

C1603 

July 21, 1975 

Ltd. 

Mr. Olsen asked me to respond to your request to visit DEC. You're 
welcome to talk \'Jith OLii" people directly regarding possible consul­
tation. However, we buy very little or no outside consulting in 
+-h:r· ·,t""'r:.·, '"'lnr! .-~1,~t"'=n+:l" t""lr, r-r"'ihc.-111+-::"'lt-i,-._...,, in t-hn 11 I.! :5l~hrdinh ,~;o·rn'.:in1if!.lr-
:...::: ~· ._,: --·-~; ·-i::\...i ._,._,: .• __ ,i·_' i ,,._ ....... ~-·11-··-·. ,..._, .... , .. ,, .• ,. ·-··--· -.•t- ,~ .. 1 ·-·' .. , .. _•- .. .:;·· ···-· '"·~·,··· ---~-~ 

ture in Ireland. Our [uropean design and engineering effort is special 
systems and programming. 

I've giv~n your letter to Dick Schneider and Dave Nevela, who have much 
of the design responsibility for our prnducts. 

GB: rnj k 

cc: Dave Nevela 
Ken Olsen 
Dick Schneider 

r, ,nr,,~-,n ,\ T 11 )f\l -· ~- ' '' ..... ' ' ' ·-· . ' 

Sincerely, 

,/7 
! i 
\._ (-

'- l 
·, \ 

Gordon Be 11 
Vice President 
Office of Development 
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cc 
Marshall Design International Ltd. Haughde/1 H use, Park Rd, Banstead, Surrey. SM7 3EL Tel Burgh Heath 58091 

'\ 

Kenneth H. Olsen, Esq., 
Chief Executive, 

1st July, 1975. l LU 
v~, , / 

Digital Equipment Corporation, 
146 Main Street, 

. l)J"' ~/' ,V ' t·"' 
\)....JV" '\. \:"' ) 'r ~ 

a I./,._, \ \t~ ,_, ,_' 
1:: Ji -. ,,~,/l ! _I j i -¥. Maynard, 

Maryland, 01754, U.S. A. ,<,,/ r,/Y '" ~\'-~ \ I /\ - ·, nLv1 
(;()f J 1,v l 1)'' -<;,~) -__ "f ·-· " { v ~'\, ,y- ' 

, /,._,[; -- v- . ) -, t - / . ~ ~/,/ r, 

Dear Mr. Olsen, 

I 1)-. v'' '(.' \,_,,t) \:',:' AJ.fi" 
~,.i ~~~ , \ U ;71 r ,.r\' f-1.1, \ 

{, ,_( ' ~ l.'- 1 1 ~ ~, v . \ ( 
:...' p.;...,. ,,_ \_ \\., . • o/ l t t ;. : (t' c ___ - k i /S ( v 11 ,1'1 ' i I 

1 ,~ t)Lv'-- 1 r ,,,(·- __ (ti' 
'\} ,_:-~ <;I'll• c · ' vt'f 

I would like to introduce to you my Company - Marshall Design Internatfonal 
Limited - one of Europe's largest and most successful design organisations. 

We specialise in the styling of consumer and industrial products and we have 
earned our reputation by designing for such major Companies as I. T. T., 
Hoover, Philips, Black & Decker, Plessey, Shellmex & B. P.., Thorn 
Electrical Industries and Citroen. 

Some people may argue against new designs or new products during the 
present business recession. We disagree totally - now is the time to 
plan new products, redesign existing lines - be ready to increase your 
profits, expand your market share as soon as the economy picks up - as 
it will. 

I shall be touring the U.S. during the next few months and wouldwelcome 
_____ e_t...,.i_n_g_w-it..,,h_y __ o_u __ -----~--------,----~----:~~:;r~·. , . ,. ' ...... -

Yours sincere 

ERIC MARSHALL 

Directors 

Consultant Advisors 
Associate Companies 

European Headquarters 
London Office 
Reg. No. 875288 England 

1 r-i _,., r . 
l,y" . C'·'·' I/&, v 

\))-, '\ . \' 1 
\:o cv..,. 

\j 

Eric Marshall FSIA MlnstM, Rene Marshall ASIA, JC Baggott MS/A, R Ritty, 
DR Smith MS/A, D N Davies, J FA Bryen F!MechE F/frodE, G Ashley 
PA Management Consultants Ltd. · 
Eric Marshall Associates Ltd., EPT A International (France), Webb Associates USA, 
Corporate Identity Ltd., Owen Luder Partnership ( Architects) 
386 Avenue Louise, Brussels, 1050, Belgium. Te/48.65.55 
1 St. James's Street, London, SW1 A 1 EF 
Reg. Office: Temple Chambers, 3, Temple Avenue, London, EC4. 



Dr. Michael J. McKeown 
Chairman, Comp:.iter Development Cor:1mittee 
North Bend Medical Center, Inc. 
1920 McPherson Avenue 
North Bend, Oregon 97459 

Dear Dr. McKeown: 

C160S 

July 21; 1975 

I'm not in charge of this area of the company, which develops and markets 
products --into the medical profession. 

Since it is unclear to me just 1vhich group 1'10uld develop and/or market 
such a system, I have turned the material over to Mr. William Thompson, 
Secretary of the Marketing Committee. Our Marketing Committee consists 
of four senior vice presi~ents, responsible for the development and 
marketing of special applications; and they can decide the next step. 

The proposal looks interesting, and I'm glc:id you're considering DEC. 

GB :mj k 

cc: Bill Thompson (+ material) 
MC 

SiiH •. crt:.:1y, 

Gor·don Be 11 
Vice President 
Office of Development 
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-July 14, 1975 

Gordon Bell, Ph.D. 
Vice President, Office of Development 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusett.s 

~aar Doctor Bell: 

01754 

.t.4,.; .. -.rr.,i,., M.oa.1 ,., 

GAx'f L. M!L..LER 

We are as:<ing you to consider a proposal for an .automated 
business management system for medical clinics. The increasing 
conplexity o~ this business will soon require such tools to 
run efficiently. Dr. George Wied of the University of Chicago 
has reviewed this pr9posal and suggested we write to.-you. 

We have develooed these soecifications afte= considerable 
studf. The cu~rent versi;n utilized the resources of Boeing 
Com:_:;uter Systems for publication. 

We believe there are three unique management tools in this 
system which will give it increasing usefulness in the medical 
clinic busir.ess. 

First, it enables the patient to have an :iccuratc, up to the 
minute bill and statement of account at the end of any patient 
encot:r.ter/visit. Our experience with a_manual approach to this 
concept supports our belief that this significantly increases 
im.~ediate collection percentage and decreases age of accounts 
receiv~ble. A group our size can thereby realize a significant 
improvement in cash position. Automation of this concept makes 
it even more cost effective. 

Second, the detailed management information available facilitates 
tinely management decisions. Negotiations with third party 
payers can be m'.lch more productive for the medical clinic if 
its ~anage~ent has the supporting statistics that our proposed 
system produces abcut billing and receipts on accounts. Effec­
tive negotiations in this area are becoming a matter of economic 
survival for medical clinics. 

Thlrd, the payment allocation system allows a unique distribu­
tion of income such that individual doctor income is clearly 

Gordon Bell, Ph.D. Page 2 July H, 1975 

identifiable. This allows a cooperative corporation ~?preach 
to the busin9Ss with indiv~dual doctors utilizing p=c=cssi~nal 
corporations, P.R 10 plans, etc. This conglomeration of indi­
vidual retirement plans and not one unified plan with all 
employees covered has significant tax and estate planning acivaa­
tages which are of increasing interest to more sophisticated 
group medical practices • 

We realize that some details of this specification are unique 
to North Bend Medical Center, Inc., but we would consider :nore 
generally applicable procedures if the costs of develop:nent 
were to be shared. 

Thank you for considering this proposal. ,;e wculd hope that 
cooperative development of a busine_ss system would be possible. 

Cordially, 

Ii!~ P./Jlc~~ m·'D. 
MichVel J. McKeown, M.D. 
Chairman, Computer Development Committee 

MJM mks 
encl 

.. . 
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SOCIAL SECURITY NO.: 

DATE OF BIRTH: 

PLACE OF BIRTH: 

CITIZENSHIP: 

EARLY SCHOOLING: 

COLLEGES AND DEGREES! 

PRESE~T POSITIONS: 

CURRICULU~! VITAE 

Michael J. i:cKeown, ~!.D. 

544-40-6953 

December 13, 1935 

Portland, Oregon 

American 

Coos Bay, Oregon, Marshfield Senior 
High School, 1950-1954 

Dartmouth College, 1958 - B.A. 
Harvard Medical School, 1961 - M.D. 
Diplornate American Board of Obstetrics & 

Gynecology, 1969 

Assistant Clinical Professor of Obstetrics and Gynecology, 
University of Oregon Medical School. 

Clinical Professor of Biomedical Technology,·southwestern 
Oregon Community College. 

PREVIOUS POSITIONS: 

Intern, The University of Chicago Clinics and Hospitals; 
1961-1962. 

United States Navy Medical Corps, 1962-1964. 

Resident, the Chicago Lying~in Hospital, 1964-1967. 

T~aching Assistant in Mathematical Siology, 320, 321, The 
University of Chica 6o, October, 1966. 

Chief Resident and Instructor, Department of Obstetrics 
and Gynecology, The University of Chicago School of Medi­
cine, 1967-1968. 

Instructor in the Department of Obstetrics and Gynecology 
of the Pritzker School of Medicine of The University of 
Chicago, July 1, 1968 to April 1, 1970. 

Consultant, Obstetrics & Gynecology, Chicago Board of 
Health, 1970-1972. 
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Aisistant Professor in the Department of Obstetrics a~d 
Gynecology of the Pritzker School of Medicine of The 
University of Chicago, April 1, 1970 to July 1, 1972. 

SOCIETIES: 

Fellow of the American College of Obstetrics and Gyr:ecc.logy 

Fellow of the American 'College of Surgeons 

American Fertility Society 

Alr.erican Public Health Association 

The Institute of Electrical and Electronics Engineers, Inc. 

Association for Computing Machines, Inc. 

American Statistical Association 

Association £cir the Advancement of Medical Instrumentation 

American Institute for Ultrasound in Medicine 

Society for Computers in Medicine 

American Association for the Advancement of Science 

New York Academy of Sciences 

American Federation for Clinical Research 

International Scientific Society 

Ass9ciation for Health Records 

Fellow of the Royal Society of Health 

Royal Society of Medicine 

National Association for State Information Systems 

American Academy of Political and Social Sciences 
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C:1609 

INTEROFFICE MEMORANDUM 

TO, Dave Nelson 
Grant Saviers 

LOC/MAIL STOP 
DATE, July 21, 1975 
FROM, Gordon Be 11 
DEPT, OOD 
EXT, 2236 
LOC/MAIL STOP, ML 12/ A5 l 

SUBJ, I/O 

You guys were going to meet and discuss 1/0 channels, 1/0 processors 
and 1/0 computers. What's happening? Dave, you were going to propose 
a uniform message-oriented interface for VAX. 

Our disk controllers are sadly lacking in technology/capability/ etc. Please 
send me a simple (understandable) version of RK06 controller for comment 
and starting point. 

GB:mj k 



TO, 

SUBJ, 

LOC/MAIL STOP 
Ron Brender 

G16t0 
INTEROFFICE MEMORANDUM 

DATE, July 21, 1975 
FROM, Gordon Be 11 
DEPT, 00D 
EXT, 2236 
LOC/MAIL STOP, ML 12/ A51 

Why isn't the WCS assembler written in BLISS? Don't you have 
many of utilities, interfaces, etc. from FORTRAN? 



TO, 

CC: 

SUBJ, 

Dave Cutler 
Ed Fauvre 
Roger Gourd 

Larry Portner 

MACRO-VAX 

LOC/MAIL STOP 

C16!1 
INTEROFFICE MEMORANDUM 

DATE, July 21, 1975 
FROM, Gordon Be 11 
DEPT, OOD 
EXT, 2236 
LOC/MAIL STOP, ML 12/ASl 

Do I correctly assume that the new MACRO-VAX will be written in BLISS? 



POP11.RTM 23-Apr--75 22:81 CA818KG88l /B 

SMERG (1/447); 
EXECUTE(XTEQLOP ,SYS156,USR131,USR222); 
EXECUTE(XTEQLOP ,SYS212,USR131,USR223); 

XECUTE(XTOROP ,SYS144,SYS156,SYS212); 
BRANCHCS 144,PLIT(l/458,#453)); 
SETLABELC 53); . 

EXE UTE(XTCALLOP ,USR173,USR173,NIL); 
EXEC TECXTMOVEOP ,USR848,USR184,NIL); 
EXEC ECXTCALLOP ,USR142,USR142,NIL>; 
EXECU <XTMOVEOP ,USR185,USR841,NIL>; · 

DIVERGE<PLIT(# 63,l/464,11465,#466)); 
· SETLABEL (#463); 

EXECUTE ,USR823,USR165,NIL>; 
JO HJ (#462); 
SETLABEL (#464); 

EXECUTE(XT OVEOP ,USR831,USR165,NIL); 
JO IN (#462); 
SETLABEL (1/465); 

. EXECUTE(XTCA LOP ,USR175,USR175,NIL>1 
JOIN<#462>; 
SETLABEL (#466); 

EXECUTE(XTCALL P ,USR282,USR282,NIL); 
Pr-lERGE (1/462) ; 
SMERGE (#458); 

EXECUTECXTNOOP ,USR221,NIL,NIL); 
JOINC#363); 
SMERGEC#467); 

EXECUTE CXTEQLOP , SYS156,USR131, USR225); 
EXECUTECXTEQLOP ,SYS212,USR131,USR226l; 
EXECUTE(XTOROP ,SYS144,SYS156,SYS212); 

BRANCHCSYS144,PLITC#470,# 73>); 
SEJLABEL<#473>; 

EXECUTECXTCALLOP ,USR173,USR173,NILl; 
EXECUTECXTMOVEOP ,USR848,USR184,NIL>1 
EXECUTECXTCALLOP ,USR142,USR142,NIL); 
EXECUTECXTAODOP ,USR105,USR041,USR823); 
EXECUTE(XTANDOP SYS144,USR106,USR157); 
EXECUTE(XTRSHFT80P SYS144,SYS144,USR168l; 

BRANCH (SYS144, PUT (#585, #517) 
SETLABEL (#585); 

. OIVERGE<PLIT(#587,#S13>>; 
SETLABEL (#507);. 

EXECUTECXTANOOP ,S S144,USR185,USR281); 
EXECUTECXTEQLOP ,SY 156,SYS144,USR165); 
EXECUTECXTEQLOP ,SY 212,USR823,USR154l; 
EXECUTECXTANDOP ,SY 44,SYS156,SYS212l; 

BRANCHCSYS144,PLITC#511,#512)); 
SETLASEL (1/511); 

EXECUTECXTMOVEOP. 
JOINC#518>; 
SETLABEL (#512 l; 

EXECUTECXTMOVEOP 
SMERGE (#518); 
JOINC#586); 
SETLABEL (#513); 

EXECUTECXTANOOP ,SYS144,U R185,USR281); 
EXECUTECXTEQLOP 1 SYS156,S 144,USR157)1 
EXECUTE(XTEQLOP ,SYS212,US 823,USR154)1 
EXECUTE <XTANDOP ,SYS144, SY S6, SYS212l 1 

BRANCHCSYS144,PLIT(#51S,#516))1 
SETLABEL (#515); 

EXECUTECXTMOVEOP ,NJL>1 
JOIN_(#S14); 

Page 3-12 
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D I G I T A L INI~ROfFICE MtMOHANDUM 
G1614 

SUB.J: 

* * * 
TO: 

PDP-11 REfERfNCE MANUAL 

* * * * * * * * * 
f ILE, 

* * * * 

PAGE: 1 
DATE: ~i7-17-75 
FROM: GOI-WOt~ nt:l,L 

~:x: 2236 
MS: ML12-1/A51 

* * * * * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * 

SU ti J : A V I\ I LA 8 I L I T Y OF b 1 LL I:: i~ G L I Sh ( A U THO R OF hl RE f' ERE t, C E 
AN O 1•1 A I N T £ i, AN C E MAN U Ii LS AN I) D G MAN UAL S ) 

ro: Distribution 

How about a really good PDP-ll Beference ~anual? Uon't we 
really need one? He's currently ~orking for Savell on some 
lPG StUff. 

Anyone want to talk witn him? 

He performs well Lo scheaules and witn fixeo price Cassu~ing 
there is a oenalty clause). 

Distr1outton __________ ,.._ 

Janice Carnes 
DicK Clayton 
Bruce Delagi 

cc: Bot> Savell 

Bill Uernrner 
s t e v e Te i c i1 e r 
Mike Tomasic 



·!ll~IID!D 
G1615 

INTEROFFICE MEMORANDUM 
LOC/MAIL STOP 

TO, Distribution DATE, July 14, 1975_ ~ 
FROM, Gordon Be 11 J~ 
DEPT, OOD 
EXT, 2236 
LOC/MAIL STOP, ML 12/ A l 

SUBJ, HODGE & TAYLOR--CONSULTANTS 

These guys keep calling me about consulting for us. They used 
GA. They have the attached ECL design which they'll describe 
give design documents for $10K to evaluate for manufacturing. 
are 1$.) 

to work at 
for 2K and 

(Rights 

They have sold rights to this design--which they say can be manufactured 
for $200, CA and/or GA and Interdata. They say that Interdata is impressed 
that it can do the 7/16 in the same time. 

They've consulted widely throughout the mini industry with everyone 
except DG and HP, thus I don't want to educate them. Also they say they're 
behind the Fortran speed-ups of Varian. 

The interesting thing,they claim the ECL microprocessor can be built in 
one chip. 

GB:mj k 

Distribution 
Bob Armstrong 
Dick Clayton 
Bill Demmer 
Chuck Kaman 
Steve Rothman 
Steve Teicher 

What do you think? Should someone drop by to talk with them? 
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Winston W. Houge, Lawrence £. Taylor, & -Assoc13tes (,r(! 1,-.,. 
.-1 "j T ,_,,1 ~- l -....--- .. ;.I'\.,,, J ------

CONSULTANTS TO MANAGEMENT C:16:t .. 6 
Minicomputer & Microprocessor De;ign 
Computer & Communication Systems Design 

Program MJr.agement 
Market Analysis & Planning 
High Technology Business Planning 

To: Gordon Bell 

April 1, 1975 

Vice President, Engineering 
Digital Equipment Corporation 
146 Main 
Maynard, Massachusetts 01754 

From: Win Hodge {714) 637-6556 

Subject: Follow-up On 56 I. C. Emulator With No LSI 

Reference: March 12, 197 5 Correspondence 

Dear Gordon: 

Attached is a brief product smnmary of ou.i- ernulator, as 
correspondence to you. 

Winston k~ Hocge 
260] Hillcrest A venue 
Orange, California 92667 

Lawrence £. Taylor 
18612 Minuet Lane 
Anaheim, California 92807 

We are experiencing interest on this coast from two mini-computer houses, as evi­
denced by the fact that we are under contract to make preHiTiinary disclosure and do 
a partial micro-coding of two target processors. 

We have, however, retained the ownership of our emulator so that \ve may present 
it ·elsewl-lere, maintaining only applications micro-code and special interfaces as con­
fidential and proprietary to these customers. 

If your interest continues, we would still be 1nost anxious to have a June-July-August 
technical sun11ner engagement with you. 

Sincerely, 

· Attachment 



l!Ol)GE, TAYLOR, & ASSOCIATF:S LOW COST EMULATOR 

S·,in·.:n:"lry ,:1{ FC',1tur<-·h: 

Ci<•ncr11l Rq:istrrs - Dual-ported, 6~ regi.sters, expandable to 256 

.. 
Ilq:i stc l' Add ,·cs Nini( MO'ics - Implicit, explicit, stack 

C,•ntrol Store - 64 words by 2.4 bits, expandable t9 16K X 2.4 

Mi-:ro-i.n,;tructiOll Cycle Time - 60 ns. ·. 

SimultanN'IUS Control Functions Per Micro-instructiQ11. - l to 2.0. 

Number of I. C; •s - 56 

· Estima: .. d Sho? Cost - Under $2.50 

C?U 1 s Th.tt Can Be Emulated: 

DEC PDP-11 
DEC PDP-8 
GA SPC-16 
I;-.;TERDATA 7 /16 
DG . 
VDM 

Nova 2. 
620-i 

MTCRODATA 
HP 
IDM 
IBM' 
IBM 
IBM 

800/1600 
2:100 
System/3 
System/32 
System 360 1s (low end) 
Systrm 370 1 s (low end) 

Pcri;,h,•r11l Controller• 'fhat Can Be Emulatc<j: 

Jvfaµ.nrtic Tape 
Fixed Hrad Disks 
Movini: Head Disks 
Flo;,py Disks 
?lotter a 

C<:lmput-, r Interfaces:. 

Mo5t Popular Mini-computer, 
IBM So0/l70 Channel& 

Card Readers and Punches 
Tape Readers and Punches 
High Speed Line Printers 
CRT Terminals 
Communications Controllers and Multiplexor 

I 
··---~~ ·--

I:~------·-
I . ' 

s 
"' 

-------

(D I 
t E E -· " 

., 
! ~ :! 
I 

~ C 

·-

.: 
• 0 

E~ ...------------1 " 0 ,.., ::c:::.:::. 

~1 
l 

l I 
l 
l 

-- ---· 
' I 

' 
I 

0 
I -I 

.... 
I -I 
-A'--
-~ 

., 
" I:: 

~ 

.. 
L-
4 _.,,~ 

~ \> ~/ 

,.1 
0 ,., ... 

---­,) 

,,.-;:::? __,_, 
~ 

-1 -



TO, 

. CC: 

SUBJ: 

Jim Be 11 
00D 
Finance Committee 

John Fisher, Ken Olsen 

. H0N0RARIA--ATTACHED POLICY 

The 00D is in the process 
with honoraria for talks. 
officers and employees to 
in a_policy somewhere.·. 

. LOC/MAIL STOP 

C1618 
INTEROFFICE MEMORANDUM 

.DATE, July 14, 1975 
FROM, Gordon Be 11 
DEPT; 00D 
EXT, . 2236 
LOC/MAIL STOP, ML 12/ AS 1 

of approving the following policy having to do 
I just got a note from Ed Schwartz requesting 

list boards they're on, which presumably is covered 

Last year, I billed CHU for visiting and consulting CHU at $2,000 for joint 
DEC-CHU, CHU, and some profession-related projects. This year I made four 
trips and spent a total of approximately one hundred hours (2% of my 
professional time), much of which was on the phone and computer via the 
network. My intent was to turn this money over to DEC. 

The problem: is my CMU affiliation like honoraria or a board fee? Are 
board fees turned over to the company? 

There are clear cases where DEC doesn't get reimbursed, e.g., teaching 
c!asses after hours. Can F&A establish guidelines for everybody and 
rule on this by issuing the attached policy on some revised, appropriate 
form7 

GB:mjk 

Attachment 



INTEROFFICE MEMORANDUM 

TO, Go:don Bell 
lOC/MAll STOP 
ML12/A51 DATE, July 9, 1~75 

FROM, Jim Be 11:tG 

5\JBJ, 

DEPT, R & D Gr 
EXT, 2764 
LOC/MAll STOP, ML3-4/E41 

Honoraria 

Attached is the revised draft of the policy on Honoraria. 
Since there are still some open issues I will wait until I 
hear from you before proceeding further. 

As we discussed on the phone the key open i,psues are: 

ll should ~J.Onoraria disbursements be centralized 
for better record keeping and control? 

2) should incoming honoraria always be accepted, 
even from non-profit institutions, thereby 

·serving 

al as a controi on the number of invitations, 

bl as a small source of income for the company, 
and 

cl as a counter balance to outgoing honoraria? 

3) how .do we distinguish between talks which DEC people 
give on their own (evenings, weekends, vacation days) 
and t.,ose talks given by DEC people as representatives 
of DEC. 

JB/cw 

INTEROFFICE MEMONANDUM 

DATE, 
FROM, 
DEPT, 
EXT, 

Jur,e n, 197:; 
Jiir. Bell/G:,r6:,n 
R & D Group 
2764 

Bell· 

lOC/MAll STOP, MI..3-4/E:U 

Policy--Honoraria for Invited Speakers 
to Engineering Seminars 

Background: The academic com.~unity has the custom of 
providing honoraria for invited talks w':;,e1~ 
faculty members speak at other instituticns. 

Purpose: 

.Policy: 

JB/GB/cw 

DEC employees are offered honoraria for g.i. ving 
talks and participating in conferences at no~­
profit_institutions, the government, and other 
compani.es. 

To establish a uniform policy with.in DEC with raga.re! 
to giving and accepting honoraria. 

l) W~en a university faculty mem!,er is invited tc, 
give.a seminar at DEC, it shall be customary tc 
provi~e an honorarium in addition to expenses. 
Tne s 7ze of t~e standard honorarium sh~ll be set by 
tne Vice-Pre~ident of Engineering; it is currantly 
set a~ a maximum of $150.00, the exact amount to be 
oased on the tii:ie and effo7t ~nvo;ved, and set by 
the person who issues the invitation. 

2) Wnen a DEC employee is offered an ·honorariu.~, the 
e~loye7 shall (a) decline it when offered by a 
university or other non-profit institution and (h) 
accept it on behalf of DEC otherwise. 

3) The responsibility for enforcing this policy, pro­
viding ~utgoing honoraria, and accepti~g inco~in~ 
honoraria shall rest with each cost center manager. 

CJ 
~ 
O"J 
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I would appreciate if you could send me more information on the Educational 
Centre (such things as the type of courses currently being offered, if any 
software development is done at the centre, etc.) and provide an indication 
whether or not such an UN-supported visit would be possible from DEC's stand­
point. 

Betty and I certainly enjoyed our evening with you when you were in Irvine in 
March and hope that we get to see you again soon. 
All the best to Gwynn and the kids. 

Sincerely, 

Peter Freeman, 
UN Visiting Expert, 
and 
Asst. Prof. , University of California, ·Irvine 

ufl/ ~ /U.12 w l/°', 
~H-<~·~ 
~I 
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I would apprei::iate if you could send Ilk: rr.ore inforrr.c1tion on the Educational 
Centre ( such thines as the type of co,Tses currently being offered, if any 
sof~; .. are development is dC>ne at the centre, etc. ) and pro·,ride an -~ r.d.i cation 
whether or not f'Uch 6.n ln:--supported visit ·would be possible from, DEC's stand· 
point. 

Betty and I certeinly •cn,joyed our evcninr; ,ri th you when you were 1n :irvine J n 
March ru:d hope that we i:;et to see you ag:;.in soon. 
1111 the best to Gwyn:1 and the kids. 

Sincerely, 

0nd 
Asst. ~rof., University of Californin, ·rrvinc 

I ; / ,:, 
~ ,, _,_. . ,, -I 

/ v 7 I 
! ._, 

l • '--
.1~0(\..-.J,,-"-'~---J"O. _:-...:·1 I t-A."-

L ,J (.) _.,,,,-.,...... 

I /,' 
'1-'l/'---l .., 
\ 

,,/\...,' _.;, 



.. 
01648 

August 6, · 1975 

Mr. Sandler 
Atomic Energy of Canada Ltd. 
Chalk River, Ontario 
Canada 

Dear Mr. Sandler: 

Regarding your question about why we did not put form feed in the 
basic LA36 design, we drew the line at featu~es just above form 
feed and tabs. The design and cost goals were such that we wished 
to replace the Teletype Model 33 on our equipment and provide 
signiflcantly greater reliability, at minimal cost. At this time, 
we are a ways off in the ·cost, but the rel iabi 1 ity has turned out 
beyond design expectations (2000 hours MTBF). The reliability and 
increased speed really brings the cost down for the user. 

We have put in these features in a kit which is now just being 
a::nc-ur;c-ed Th!:'! re2s011ing t·ms that we should have the lov,est cost 
for the greatest number cf users in the basic pack.age; the more 
cost/performance oriented users such as yourself, who truly ~nder­
stand that more performance and function improves productivity, will 
buy them. It is continually distressing to find that many users 
buy on cost alone (i.e. the purchasing agent mentality}; hence, 
we must market to them. I continually argue for more functionality, 
but we have to be careful of being uncompetitive. I believe that 
over the next few years the cost of these options will decrease, 
and there won't be the hassle about their availability in the 
standard package. 

Tha~~ you for your input. As an LA30 user, I believe you'll be 
pleJsantly surprised with the LA36 (with option package}. 

er~ 
Gol1on Be 11 
Vife President, Office of Development 

GB :mj k 
At tc:chrnen·t 
cc: Dave Whiteside 

Ed Corell - Mgr., Printer Engineering 
Andy ~nowles - Vlre President, Components 

D!C!T/\! .. r::0~ 1!P-~ ... :~·!'!T ~0:l~1 ()~'1./•.T!()i\i_ 1.1f; i\/ol\l!\1 s·rru=FT, rv1r~YtJ/\HlJ. MASSACHU~~-1 ·1~; n, ,~~ 
1517)897-~:-111 nvx: ·11<VVil-lll12 1r1 f:X: \j4-8,;f,7 



Real L'Archevesque 
Atomic Energy of Canada 
Chalk River, Ontar-io 
Canada 

Dear Hr. L1 Archevesque: 

August 6, 1975 

Ltd. 

It was thoroughly enjoyable to spend the day at Chalk River last 
Wednesday. Since it has been about a dozen years ~ince visiting 
there, it is nice to see the activities that have been going on 
in the application of the computers you helped design. 

C1649 

The discussion of the network activities were especially vigorous, 
and I sincerely hope that \ve can interact with the laboratory in 
providing equipment, observing use and collaborating on the research. 
I think it would be worthwhile to begin to have some discussion with 
our network and communications people when you are further along in 
th~ d~cision process. Since I concur with your approach to use CATV, 
!t would 2lso be helpful to get this view exposed to our internal 
people. Also, I hope you• 11 get in contact with Eric Manning at 
Waterloo, who is also working in this area~ 

Again, thank you for the invitation to speak, visit, and I look 
forward to continued interaction over the years. 

President, Office of Development 
GB :mj k 

cc: Jim Bell - DEC, Mgr. of Research and Development 
Nat Teichholtz - DEC, Mgr. of Computer Network Development 
Stu Wecker - Network Architect 

[)!r_;:1 !\L FOUli'MCNT COl1f'Of11,TICN, 14G M/\IN STnEET, MAYNARD, rM,SSACHIJSETTS 01754 

(G17)3!17-5111 nvA· 710-347-0212 TELEX: 94-8457 
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University of Illinois 
at Urbana-Champaign 

Urbana, Illinois 61801 

Dr. Gordon Bell 
Digital Equipment Corporation 
146 Main Street 
Maynard, Massachusetts 01754 

Dear Dr. Be 11 : 

August 8, 1975 

This is just a note to inquire about the computer museum and whether 
or not the material arrived concerning Illiac I, II, III. 

We have been out of contact with each other for a few months and I 
didn 1 t know whether or not you needed other items. 

Sincerely, 

~~L 
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Mr. Clifford E. Carter 
Assistant Director of Engineering 
Computing Services Office 
University of Illinois 
at Urbana-Champaign 
Urbana, Illinois 61801 

Dear Mr. Carter: 

Augus:t 18, 1975 

Sorry,. I didn't get around to informing you about the 
material. I believe we have everything ydu sent. 

The Illiac I storage tubes and amplifiers, Illiac II switch 
and core, and Illiac III modules are displayed in the DEC 
Mill Lobby now. 

I also recorded a 9 minute 
photos of the parts in it. 
next week. 

talk on computers and we used 
The talk is going into service 

Thank you for the manuals and parts. 

GB:as 

Sincerely, 

DIGITAL EQUIPMENT CORPORA'l'ION 

~~ 
Gordon Bell~ 
Vice-President · 
Research and Development 

Di GITA!. t=Ol!IPMENT CORPOl, 1 TiCHJ. Mf ',1/\iN STREET, MAYNARD, M/l.SSACHlJSETTS 01754 

lbl/Jtl'.ll-:,1·,1 IWIC /HJ-J4/-(JJ1,' ·:t:Lt:X: 94-8-157 
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Mr. Charles E. Letteer, Jr. 
Manager, Computer Systems 
Data Systems Department 
Armstrong Cork Company 
Lancaster, Pennsylvania 17604 

Dear Mr. Letteer: 

August 18, 1975 

If you will send more inforIT'.ation on the prc:>posal, I 1 11 
send if around for intercal review. 

Thanks for your letter of August 7, 1975. 

Sincerely, 

DIGITAL EQUIPMENT 

-~ 
Gordon Bell ~ 
Vice-President 

C1652 

Research and Development 

GB:as 

EQUIP~ .. 1[~JT co:1ronAT:O~~, 14G r-.,,t\,lN STREET, ~-1AYNJ\RD, ~.1/\SSl\CHUSETTS 01?54 

(317:897 ~111 T'NX: 710-317-0212 TELEX: !)4-S457 



G1653 

4qG 
AREA CODE I TELEPHON~ 3 

717 397-0611 -32_), 
c:P ~.., 

~o 

~~\½>;: ~~i(;t17, 1975 
( oF f),I'~ t 

Dr. C. Gordon Bell · 4, V" 'I-,\ 
Vice-President, Research and Developme ) \ 
Digital Equipment Corporation · 
Parker Street ~ 

Maynard, MA 01784 

Dear Dr. Bell: 

I have been working with Dr. David Freeman for the past several 
months in defining a thesis topic for my Masters Degree in Computer 
and Information Science at the University of Pennsylvania. We 
have narrowed the search to a single proposed topic that includes 
a hardware/software design using a DECsystem-10 and a PDP-11 that 
are installed in Armstrong's Research and Development Center. Dr. 
Freeman asked that I write to you outlining my plans and request 
any comments that you feel are appropriate, including any similar 
work that you might be familiar with. 

My topic would involve a detailed description of the hardware and 
software to be used in implementing a multitasking laboratory 
automation system using a shared memory DECsystem-10/PDP-11. This 
work differs from that done at other locations (i.e. CERN) in that 
various experiments would be multitasked on the PDP-11 rather than 
having the PDP-11 dedicated to a single type of experiment. Under 
the proposed system, experimenters would develop their programs on 
the DECsystem-10 using Fortran, thus taking advantage of the full 
range of 10 capabilities (i.e. text editor, optimizing compiler, 
etc.). Compiled programs would execute on the DECsystem-10, and, 
by use of all CALL statements fully control the experiments through 
the PDP-11. The DEC supplied DMA-10 hardware facility is an integral 
part of the system functions. 

When operational, the system would relieve the experimenter from 
learning the intricacies of machine language or the necessity of 
finding a programmer who is knowledgeable and available. The 
person most familiar with the experiment would usually be the one 
to write the code. It will also be easier to add new experiments 
and change existing programs while minimizing the impact of such 
changes on other running experiments. The programmer will be able 
to handle functions, such as digital input and output, in a way 
that is similar to his control over other I/O type devices. 
Manipulation of the data will be in a high level language familiar 
to many of the people involved in experimental work at ,our facility. 



01654 
Dr. C. Gordon Bell - 2 - August 7, 1975 

I realize that this is a brief description of a somewhat complicated 
task. However, I wanted to get your initial reactions without 
boring you with too much of the wrong detail. I am willing to 
provide whatever additional detail or explanation that you would 
require. 

I appreciate your taking time from a busy schedule to handle this 
request and look forward to your comments. Correspondence can be 
sent to me in care of the address shown at the top of this letter. 

MLG 

Sincerely yours 

c~~ Lette , Jr. 
Manager, Computer Systems 
Data Systems Department 
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, 'D I G I TA L INTEROFFICE MEMORANDUM AUG 2 2 1975 OtGSS 

SUBJ: PliIL!PPINE:S/lNOONE::SIA DATE: 
FROM: 

EX: 
MS: 

PAGE 1 
08-18•75 

Gwi:;N BELL 
2237 

LINCOLN 

* * * * * * * * * * * * * * * * * * * * * * * * 
TO: r'lLE 

* * * * * * * * * * * * * * * * * * * * * * * * 

To: Ted Johnson 
Ron Smart 

Subj: DEC IN THE PHILIPPINES AND INDONESIA 

·-----------------------------------
As we discussed when you were at our house, I would try to 
explore appropriate contacts when I was on my UN ~issions. 

I ND ON 1-.: .S I A 

---------In early August, 1 was one of 5 UN consultants at an Indonesian 
meeting of Ministers--government officials, academics, and private 
consu1tants--discussing the spatial components of the next five 
year plan and toward their plan tor 2000. As you may well know, the 
Indonesian oil company has an 11; it is -
also used by a firm of engineers--P.T. ~ictya Pertiwi Engineering, 
Whose µresident, Ariono Abdulkadir, attended the meeting. Ariano 
{everyone goes by their first names in lndonesia) got his PhD in 
Mechanical ~ngineering from KentucKy seve&al ye~rs ago, and 
started this firm last August. It now has 170 people. He cannot 
understand why DEC is not in Indonesia: he is very bright; teaches 
one day a week at the Bandung Institute of Technology--lndones1a's 
premier school; works e~traordinarilY hard; and is a super persbn 
as well as a true believer {in DEC). 

Independently in ~andung, I met Harijono Djojodihardjo, 
who is Director, Computer Science Division and Computer Centre, Bandung 
Institute of Tecnnology; and Head, Aerospac~ Technology Center, The 
Indonesian National Institute of Aeronautics and Space. He 
has a recent MsMe~ and sc.u. in Mech. Eng. from MIT~ He works 
part time in addition tor Ariano, {who I think is brighter and 
certainly rnore of an entrepreneur). Anyway, these are your.two 
contacts in Indonesia. The Bandung Institute of Technology has an 
old 401 and needs a new machine. This is the place where all the· 
bright young men go who stay in the country and.don't go 
abroad; or this is where they come first tor a technical 
undergraduate degree before going abroad. 

Arlone is having one of the people in his firm write a paper 
which he will send to me, evaluating the computer market 
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08-18•75 

GW~N BELL 
SUBJ: PHILIPPlNES/lNDON~SlA DATE: 

fROM: 

in Indonesia. It is a very exciting place; full of resources; 
developing a cadre of bright young men who are returning; and clearly 
has Potential. 

I have said that someone from DtC would probably also be in 
contact with Ariono, and secondly with Harijono. The addresses are: 

Ariano Abdukad1r, 
President P. T. Widya Pertiwi Engineering, 
Romo! Pos 3316, Jakarta, Indonesia 

Harijono Djojoctihardjo 
LaPan 
Jt. Pemuda Fers11 ~o. 1 
Jakarta Timur lndonesia 

Philippines 

Jose Benitez, Senior vice President, oevelopment Academy of the 
PhiliPPines, was one ot the other UN experts at the meeting. 
He has said that the Academy 1s consicterin9 an 11. He has 
direct access to President Marcos, and the Development Academy 
is more or less a supra-ca~1net task force 6rganizat1on. He 
will be at the UN the first week of s~pt. and will probably 
come to Boston on the 2nd or 3rd. I will let you know just barely 
before, and also hope you could come here and have dinner with 
him. 

lHopefully, someone will contact these people on a junket. 
GordonJ 



PTY. LIMITED 01658 
16 HUNTER STREET, SYDNEY, N, .W., AUSTRALIA. 2000. PHONES 1231-2026 

P.O. BOX H101. AUSTRALIA QUARE. SYDNEY. N.S.W .. 2000. 960-267""s 
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BFA/BZF A J= ½ ~ August, 1975;-,, .·• v u~ 0 r·-- ~? ~ ·~0~<><- --~: 
Mr. Gordon Bell, ~w ~--ftJ 2 . - . a_ cf_UA-;2 .. er; 
Chief Engineer, · 'I' .-::f: C:::o t>t- · J;'invo _,,J._;:..QV>t 
Digital Equipment Corporation, -, . ~ L,uw/l ~ ~ LJ 
Maynard, Mass. 01754, lJ,e½ ,,~v"'j 
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Dear Gordon, 
~ 

Overseas Visit rocM. -
. ' ·- /-

I do hope it will be possible for us to mp,=,,-t- nm--; T,,. .. ...,.. '*'y t.b'8 

TTTT 
UTT! \"::· T :'.L l' S 1 1 9 0 R? 7 r7'. '? I 1 2 + 

DIGITAL MA".'N A 
9i~8ll57 
illGITAL EQUIPMENT CORPORATION 
Pf'.\PKER S TP '5'"1: T 
Jv'AVNA RD, MP. S S 

LT 

raRRANTI ASSOCIATES 
16 HUNTER ST 
~DNEY NSV, AUSTRALIA 2000 

ATTN: PARRY DE FERRANTI 

ryAIG MUDGE, RON SMART, AND I WILL EE IN MAYNARD WHEN Y~U 
AF'RIUE H 1 THF T_TN I TED STAT~S • PLEASE CONTACT CR.A I G TO -=-• 
~HEDULE A DAY• WE ARE ALL PRETTY EUSY BUT WOULD LIKE TO 
TWDERSTAND YCUR TALK• 

rnoM: GORDON BFLL - DIGITAL MAYNARD 

END 
+ 

WU! TEL t'S NYl{ 

01657 
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August 6, 1975 

Robert H. Vonderahe 
Project Manager 
University of Chicago 
Institute for Computer Research 
5640 Ell is Avenue 
Chicago, Illinois 60637 

Dear Dr. Vonderahe: 

Thank you for sending the Christopher proposal of June 11, 1975, 
on building a PL/1 for the PDP-11. \Je have been reviewing it 
extensively internally for the last 2 months. 

\-!~ tire (iC;t lnte;re:sted !n pi-oceed!n; \~;1th the ccrnpf1cr ~t th ~ t 
A combination of cost, administration, and language definit, on 
have gone into this decision. 

Thank you for the proposal. 

Sincereiy, 

0~ 
V(ce President 

of Development 

GB:mjk 

ssues 

[)IGIT/\L L,::>U:P'.,'lFNT COl"!r(llV\TI0~,1• 1-16 IJ1AIN STf1!:ET, MAYNAHD, 111/\SS/\CHUSETTS 0164 

(G17iS97-5111 n~JX: 710-347-0212 TELEX· 94-8457 
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D I G l T A 1, INTEROFFICE MEMOPA~DUM 

PAGI-.: 1 
SUBJ: VAXB MEE.'.!ING AGENDA••8/12/75 DATE: ,,8-rl7-7S 

rROM: GOt<DUN Bl::.LL 
EX: ?. 2 3 o 
MSI ML12•1/A51 

* * * * * * * * * * * * * .. * * * * * * * * * 
Toi MJ FORBES ML12•1/li.51 

* * * * * * * * * * * * * * 

P1aee: ML3•4 CE~TRAL MILL CONFEFENCE ROO~ 
Time: 8:3"' 

11:30 ... 12 

Field/Bits 

Ce\ll/Return 

status of 75 Design Review 
Problems 

* * * * * * * * 

-Hastings 

Rodgers 

Hast1n~s/conlc;:11n 

RC'Joaers 

* 

•••••••••••~••••••••••••••••••••••••••~~••••••~••••••••mw••••••• 

V ~ X A-., DOC l I'.\ ENT~ Tl ON f OR VA. X 8 CB Y 5 : l.7, 0 , Aug 1 8 ) 
••••••••••••••••••~••••••••••••••••••••••••D• 

• Status ot 75 Desiqn Review Problems 
• Call/Return, field/R1ts (handwritten) 
• v, Mechanism (whatever is ready'by Friday 

evening) 

Rodgers 
Streck·er 
Hastings 

--·-··-··~--·············································~--·-·· 
VAXA SCHEDULE WEEK Of 11 AUGUST 

-~-----------~---------·-·--·--•Strecker• out 
• Compat1bi11ty/subsetab111ty Design 

• Process structure11nterrupts/Traps Design 

GB:mjk 

with L!Pmdn, Ste~art, 
Delag1, Gourd 
with Lioman/ 
Stewart 

* 
* 
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SUBJ: CHIEF ENGINEER JOB DESCRIPTIUN THOUGHTS (STAFF POSITION) 

To: Mark Abbett, Dick Bestv Dick Claston, Bob Puffer 

DvE·r,::,11 :: 

t: ,. :u (-,:· '·.-' :i. C (-:-:• 1 (-:;, V i.i) l ,: t. (·:-:, Ch n D 1 0 :.:.:i '::i ) ,:.:.:, • :'::; • ;1 '.::- c-:• /Yi :i. C On ci u C t C) r :-' l.".i :i. '::· k :1 C D r- e ) 

D, L:i.:·: .. ::..::i.t 1,:-,:•\!C·:1 
C,. i...u:-.':;ic Je,,1c-:,•l 

l " i::: (-:-:· c:- u :J 1--, .i. :.:-:·: ti• ci u c:- c:r n t r- :i. i·.:-i u t :i. uni;,. ,, t. ,::, 1 k '.::- ;, F·· ,;,, t ,-:-:, n t '.,; , r:· a P ;,:.:, r- ·::; ,. 

l. De:--·--th 

A. Solves Problems, as needed--in dePth :1./2 t:i.mr:• 
B. Finds Problems. 
C. Recommends stratess--related to "depth areas". 
D. Introduces new technoloss/techni8ues to DEC. 

::~. B rc-:-:•adth 

A. Helps formulate stratess. 
B. Helps with PeoPle development (determines/leads?) 
C. Outside spokesman 



···· CU·::; t D ffl (·:-:• r 'v' :i. :,; :i. t :,; 
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D, Guides Ensineerins Committee 

3. Fire Fight.ins 
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1 IGITAL 

PAGE: 1 
::ueJ; n:o STROLLO DATE: c111-~10•75 

FROM; GORDON BELL 
EX: 2236 
MS; MLl2•1/A51 

* * * * * * * • * * * * .. * * * * * * * * * * 
t'O: f ILE 

* * * * * * * * * * * * * * * * * * * * * * * 

o: Distribution 

ed Strollo fro~ 8BN called aaain about co~inq to ~erk here. 
owe nave anvtning vet? He's ~uite good, and oriented to 

-- e v e l o p rn e n t o f b o t t1 ~ a r d w a r e a n d s o f t w a r e • He !<now s r., u c h 
.jbout COr.'i'I\. 

ark, w i 11 you. co c r r.i i. n ct t ~ tr~ is r'l n c1 <1 iv e t1 is res ll me. to any 
·nterested ~artY? 

'B:mjl< 

1 s t r 1 b 1J t i on 
: ........... -
ark ~ocett 

· 1m Bell 
1c1c c1ayton 

·· 11 l D e 1r. m e r 
llan Kotek 
u11us Miirc~1s 
eorge Plo;r·1,9n 
arn: Portner 
at Teictiholtz 
ike TO"Tlasic 

· red ;,11 lhelm 
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llGITAt, 01665 

PAGE 1 
O'•; SI A.PL DATf.: Q)8•(16•7:i 

fflOr•i: GORDON Bt:LL 
r:x: 2236 
i-15: 1,i L 1 2 • 1 / A 5 1 

* * * * • * * * * * * * * * • * * * * * * * * 
'O: fl LE 

* * •. * * * * * * * * * * * * * * * * * * * * 

'o: Distribution 

'm ecstatic that we are ~ettin~ the APL on tne -11 ••• 
~articularly in vie~ of the abortive behavior in the languages 

r o d u c t ,,, a n a q e m e n t ,3 r e a • • • t o r w r. a t l r, o r:· e w i 11 b e t r. e l a s t t 1 m e • 
, PL i s t r u 1 v one o f t h e t r i 1,rni r- h s in rn o a e r n l a no u a. q e d ~ s 1 g n , an o 

believe it ~111 ~e ~ sicnificant proauct over the years, 
·1ass1c 11 w111 certajnlY requ1re it, 

he de a l c o t n "' r s ,r, e s o Ei e "" n f,. t , t no u t'.l n r. o t v e r y !'fl u c t1 , b e ca u s e 
;e can't lose tnat ~ucn, and ~e might even make so~ething. 
he point is, maybe we could ~ave mdde more. My initial 
ntent ~as to let QMSJ do tne front ~ork in development marketing 

~nd support, an~ thRt ~e cou1~ ohserve it as a market1ng 
- x p e r i r11 e n t • 'I y :.: l a r.: i n y o ~ t i o r, s t o t) u v .::i. t v o r l o u s t 1 n: P s arid 
arious prices, ~e couli later ~ake APL as 3 tested product, 
hen ~e ha" t~e rignt n~r~¼~tP Ce.a. Cl~ssic 111, and ~nen tne 
arket deve\ooed. so~eno~, l oon't ~ee arlning more software 
o our catalog, since we m~~e no ~oney on nearl~ all software, 
n d th i s one co 11 1 d \':le hi qr. s u P 9 or t • ( ·~ o t many sot t ware s up po r t 
eople speak :rL.l 

yield to thP mar~etin~ stratecists ~Pre in that we nave cnosen 
o r r e c t l y C r • rn n a ;- ,, / t 11 1 t :·. e n a v e t t": e µ r o d 1J c t ) , an d l l o o i< 
orward to seelni tne ousiness DlHn, ~nich George has aqreed to 
rov1de. 

would belJeve this ls d nice one tor George and LarrY Cas 
· rod u ct ,,., 3 nag e r - ;,; a y n ;;i r tJ ) t o Pr e s E' n t t o t he hark et in o Com r,, 1 t tee 
, n a f o r rr, a l b a s i s a s i t t, e 9 1 n s t o f c c 11 s on i s s u e s o f o r 1 c 1 n q n a. d 
.;upport, 

,B:rnjk. 

•istribution: 

,,(----·--·---ave Browri 
1 runo Durr 
on Hardy 
d Kramer 
ill Lorlq 



( 

f 

,UBJ: o·<sr ;\Pl, 

,arry Portner 
'harlie Spector 
·eorge Thissell 

·c: MarKetina Committee, UOD 

DATE: 
fPOM; 
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tIGITAL 

DATE': 
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EX: 
\.\ 5 : 

C1667 
PA(;i:._: 1 

,;;10-1{)6•75 
GOP.DON Bl::LL 

223b 
M l, 1 2 • 1 / A 5 1 

~o: 
* * • • ~ + * ~ ~ * * * * * * * * * * * * * * 

fl LE, 

* * * * • • * • * * * * * * • * * * • * * * * 

~o: Don Mallinson 

; was reallY ha~ry with your ~e~o. It loo~s like a good 
rorkable plan to oroceed witn, NY 9 minute logic talk and the 
IL12•t exhibit ts about a wee~ tro~ completion, an~ the deadline 
, s tor t n e P, o -u ·'i o t Di r e c tor s r11 e et in g on 1 8 Aug tl st•• so we 
1an try it o~t on the~. 

1e'll go ahead ani aive you text and some photos ~itn the 
,ritten version ot tne talK so th~t a little leaflet can be 
1ade ava.ilaclf':. 

~he Whirlwin1 ~01u1e ~as b~en deliver~d to you 
,n ~arlboro an~ ca~ oe taKen to tne w~~co~ snow. rt would be 
freat to ta~e the lK core to tfsco~. Tne pDp-8 (Mill lobbY) 
rith music progra~s and vr0~ has also oeen delivered to Merlooro 
!or you to try out. 

,B:rnjl( 
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175 4 108 8 272 8 8 SETNCC 
176 3 0 0 0 8 0 0,280 
177 3 0 8 8 8 8 8,7 
200 4 100 8 276 0 0 SETVCC 
201 3 0 0 9 8 0 8,177777 
282 4 188 0 310 8 8 SETZCC 
283 4 188 8 322 8 8 SlGNEX 
284 3 8 0 8 8 0 0,177400 

' 205 4 108 a- 332 8 0 BRANCH 
286 4 ·u0 0 368 0 8 EXEC 
207 4 100 8 364 8 0 CLR.B 
210 3 0 8 0 0 8 8,50 
211 3 8 8 0 8 8 0,1858 
212 18 1001 8 0 8 8 SYFLAG 
213 4 188 8 488 8 0 COM.B 
214 3 8 8 8 9 9 9,51 
215 3 8 8 8 8 8 9,1051 
216 4 188 0 424 0 0 lNC,B 
217 3 9 9 8 9 8 0,52 
228 3 8 8 8 8 . 8 8, 1852 
221 4 188 8 447 8 8 TST.B 
222 3 8 0 8 8 8 8,57 
223 3 0 8 8 8 8 8,1857 
224 4 188 8 467 0 8 AO.C.B 
225 3 0 8 8 0 0 0,ss 
226 3 0 8 8 0 8 8,1855 
227 4 100 8 537 0 0 MOV,8 
230 3 8 0 8 0 0 0, 11 
231 4 180 8 562 8 0 ADD 
232 7 ,1881 8 0 8 8 SYTEMP 
233 3 8 0 8 8 8 8,208888. 
234 3 8 8 8 8 8 8,20 
235 4 188 8 613 8 8 CMP,8 
236 3 8 8 8 8 8 0,12 
237 3 8 8 8 8 8 0,488 
248 4 108 8 651 0 0 ROR.8 
241 3 8 0 0 8 80,680 
242 3 8 0 8 0 8 8,18600 
243 3 8 0 0 8 8 0, 777 
244 3 0 0 0 0 0 777777, 777808 
245 4 1aa 8 · 714 8 8 BPL 
2'•6 4 188 8 721 0 8 BLE 
247 4 188 8 726 8 0 8NE 



E. A. Weiss 
Sun Services Corporation 
240 Radnor-Chester Road 
St. Davids, Pennsylvania 

Dear Eric: 

August 6, 197, 

19087 

I'm sorry 1 can't respond at this time due to time pressure. 
Right nod l 1 m reluctant to delegate this to people who would do a 
good job s i nee thny are current 1 y under s im i 1 ar pressures. 11 m 
circulating the request however. 

Sincerely, 
,,-... . 

U1 Vt..-----,----
Gordon be 11 
11, • - i ~ • ~ , vice ;-r,_es i aern: 
Office of Development 

GB:rr.jk 

P,bl I /\L t Ullll·,\IHl. t CUIH'(JHA I H.11\1, 145 MAIN ::.nit.l:T, r~1/, YNAfm, 111ASci/l.CHUSErrs C17S~ 

tui 1)>i;J/.:.,, 11 iw;.;: 1 i0·:l4/ 0:.,12 , i-:l.l:A: ::i1,.g11fi7 
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July 8, 1975 

Dr. Gordon Bell 
Digital Equipment Corporatio 
146 Main Street 
Maynard, MA 01752 

Dear Gordon: 

V 

Although the letter soliciting uestions for the ACM Self-Assessment Test 
is directed to authors of book that deal with programming skills and techniques, 
I also sent copies to major fi res in the industry who I thought would 
be willing to send questions w ich deal with the fundamentals of computing. 
You are in my category of "ma or figures." 

I would like to have several q estions which you think illuminate fundamental 
and important parts of the sub ect of computing, but failing that, perhaps 
you would be willing to desi te a surrogate at DEC to do this for you. 

I have now sent out about half he solicitations for questions and do not 
know what kind of response I ill get. Consequently, I am anxious about 
the outcome and would appreci te some encouragement from my friends 
in the form of test questions . 

Very truly yours , 

E. A. Weiss 

EAW/mv 1/7 
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SUBJ: AGENDA/MINUTES DOD 

COMPANY CONFIDENTIAL 

SUBJ: MILITARY COMPUTER STRATEGY 

DATE: 
FROM: 

PAGE 6 
08-27-75 

DICK CLAYTON 

The Ausust 11 memo to Operations committee (attached) stands. 
Since that time, we have continued with Rolm and Ra~theon. M~ 
Present belif is that we will have the OPPortunit~ to reach 
asreement with both Rolm and Ra~theon within the next 6-8 
weeks. The~ will be sufficientl~ willins and we will Perceive 
adeGuate market such that there is a sound basis for Proceedins 
with one (or Possibl~ both) of them+ 

RC:mJk 

Attachment 



C1682 
INTEROFFICE MEMORANDUM 

TO, . Operations Corrrrnittee 
LOC/MAIL STOP 

DATE, August 11, 1975 
FROM, Dick Clayton 

cc: Military List 
DEPT, Computer Systems Development 
EXT, 3638 . 
LOC/MAIL STOP, MLS/E71 

SUBJ, STATUS OF MILITARI ?ED PDP-11 

Background: 

Tnere seems to exist a market for $10 - $20 million per year of relatively 
standardized, militarized, PDP-11 compatible computers. The existence of 
one or more militarized PDP-11' s \•.1ould have some positive m,pact on at least 
several million dollars.of curren~ comrnerc;j_ally orien!ed DEC business. 

All this is part of a several hundred million dollars annual military 
business in Computer Systems and Custom Software dominated by IBM, li~IVAC, 
C1)C, Raytheon, Rolm, Dunker Ramo 2.n.d others. TI1ere seems to exist a sig­
nificant push toward more standardization of product by the Airforce and 
Navy (especially mini & micro). 

Current Activity: 

We have casually invited proposals from several ·suppliers. . We have a 
p~::pr\r::~1 f-:--r:TT' n.~1"r.1, ~ r::ig~~f~r~nt L~tcrcst and r"l-;;·p~rcnt intcrnu.1 ~cti·\.-it;r cit 
Raytheqn, and an internal proposal being done by Bunker Ramo. 

All seem interested in PDQ level products. I believe the present seriousness 
of the activity is: Rolm, Raytheon, followed a distance by Bur1ker Ramo, in 
that order. 

Recorrunendations: 
(t 

- Do not buj ld ;m product ourselves 
D9 not pl8n on being a significant IT1arketing channel 

- Push Raytheon for their proposal 
- Work on Rolrn to mc1dify their proposal from DG & DEC to DEC only {over 3 )'TS.). 

S9ften the exc1usivity of Rolm after a given period of time. 
- Leave door open for DEC to rr.arket lirni ted vo1lm1es of the product via an OFM 

arrangement. 
- Leave door open for us to manufacture after 4 years. 



'I'O: 
Gord.:u · Bell 
Larry PGrtner 
Dick Clayton 
Ph:i.·1 Laut · 

C-Irene Leary 

#1202 

MEMORJ\N CUr\11 

·DATE: August 20, 197 5 C:1£86. 
FROM: Bob Puffer 
DEPT: Hardware.Development 
EXT: 2863 
LOC/.MAIL STOP: 1"'..Ll/E38 

SUBJ: Increased FY76 Funding 

I request $740K in increased funding as follows: 

PRINTERS 

Approved 
Proposed 
Change 

Ql 

441 
"541 
100 

Q2 

462 
542 

80 

Q3 

460 
468 

8 

Q4 

467 
467 

0 

FY76 

1830 
2018 

188 

'l'he a:Oove $188K is the remainder of the $250K appropriation approved 
for Q3 and Q4 last year. It could not be fully expended in FY75 
because approval came ;oo late in Q3. 

The money is to complete the LA36 options and LA180. The alternative 
is to be over budget in Ql but catch up in Q2 and Q3 by delaying 
high volume production for two months Qn these products. 

DISKS ---

91. Q2 Q3- Q4 FY76 

Approvea. 943 964 990 1059 3956 
Proposeo. 952 1006 1089 1119 4J.66 
Change 9 42 99 60 210 

Of the above, $160K funds R:I<:06 Design Maturity Testing of 12 units 
which was not originally budgeted (a mistake). It also provides 
for necessary.additional RK06 tooling. An additional $150K over 
plan for tooling will be amortized against product cost. 

Alternatives are to keep the RK06 funded by reducing the number of 
design maturity test units and delay the RK.07 projEict until FY77 
or slip the RSL by two months. 

The other $SOK will allow us to maintain a Q2 FY77 first shipment 
for the RK06 Massbus interface. Although the project w2.s stopped 
one month ago, the response to the cancellation suqgest~ we will 
fiave to restart it. Without added funding it will be a Q3 ship. 



I1IGITAL INTEROFFICE MEMORANDUM 

mm~-': r~GENDA/M I NUTE!:> DOD 

* * * * * * * * * * * * * * * TCJ: FILE 

* * * * * * * * * * * * * * * 

To: DOD 

SUBJ: ODD STAFF AGENDA--8/28/75 

10:30 

10t-4~'i 

Review Asenda--current/future 

Discussion of COMM Stratesies 

A+ What is COMM stratess? 

B. Is Corporate Processor realls 
understood and funded? 

C. What is thousht/status of serial 
bu!;;? 

* 

* 

DATE: 
FROM: 

EX: 
MC'. 1o) • 

* * 

* * 

All 

All 

* 
* 

C:1688 

P(1GE 1 
OB··-27--7~'i 

DIC!\ CLAYTON 
3638 

ML..5--2 

* * * * * 
* * * * * 

Bastiani f?t al 

D. What should haPPen to IOP Processor? 

:l :I.: 40 

:L2: ()() 

12:30 

( 
... 
::. " Is there an SDL..C chiP fundins 

P rcib 1 c;~m? 

How do we set a serial bus? 

Is DEC s~stem 20 srouP doins the 
risht thins in chansins from core to 
Mm> 

Militars computer status 

12:40 End 

Ave-::, r!://Bar:; ti ani 

l ... ema:i. rc,~/l..c;-ini.;l/ 
F ai.:.!01 rc.1u is t 

C 1 a~stcJn 



PAGE 2 
SUBJ: AGENDA/MINUTES DOD DATE! 

FROM! 
08-27-··75 

DICI( CLAYTON 

9/4/75 
9/4/75 
9/4/75 

FUTURE AGENDA ITEMS 

Product Msrs. dinner meetinss. 
Assisnment of Best/Noelcke 
Product Msrs. review (45 min) 

Job Descriptions 
Green Sheet 
Overall orsanization Perception 

9/4/75 Business Plan Review Procedura 
9/4/75 Review of the role of DOD staff sec. 

(and rotation) 
9/4/75 QCMS Defect RePortins swstem 
9/11/75 00D-Marketins Committee interface 
9/11/75 Sales Meetins Participation 

Who is coverins which ones? 
What messase do we have? 
Is action on new Product control 

n10c<:;•1i>Sc~ rw1• 

9/11/75 What is the status of PDQ 

Portn10r et al 
P1 . .1f f<:~r/C 1 a\:lton 

Abbett 
Port.ner/Clawton 
All 

Laut 
All 

Smith/Pecore 
Laut/All 
All 

Demm<::l r /C 1 aw ton 

C1689 

ProJect and what have we learned? 
9/18/75 What is the three wear serial bus Clawton/Bastiani 

stratesw (15 min.) 
9/18/75 APProval of OOD Space Guidelines Laut 

10/9 

Oct. 
'T'' 

'f 

< ;30 m :in. > 
RePort on in-house PDP-11 usase. ComPuter Resources 

C1:nnmi ttf~'f? 

Is there a field Intesration Plan wet? Smith/Shields/ 
Clawton/Puffer 

Honoraria Policw Bell 
Is there a formal act.ion Plan that Shields/Minezzi 
allows follow UP on field oriented 
Product safet~ Problems? 
Block Mode Strate~w Resolution Marcus/Portner 
Is action on ECO control called for Marcus 

What is haPPenins to make 58stems a Cla~ton 
realitw in the wa~ we do business. 

ExPected attendance at next 3 weeks OOD meetinssl 

GB LP BP DC PL MA JM HL 



SUBJ: AGENDA/MINUTES OOD 

8/28 
9/04 
9/11 

RC:mJk 

X 
X 

Attachments 

X 
X 
X 

X 
X 
X 

X 
X 

X 

X 
X 
X 

DATE: 
FROM: 

X X X 
X X X 
X X X 

PAGE 3 
08-27-75 

DICK CLAYTON 

C1E90 
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CC: 

;UBJ: 

: · .,~-·r ~;..- __ L 1-:--- 1 -1 '1 c. . f L.- ,_. . /, 
-~ INTtROFF!CE rv'IEMORANDUi\/~ · 

L 0C/MAIL STOP 
'~~·1691 

Julius 110.rcus -{- PK3-l/Ml0 ._ DATE, 9 JUL 7 5 
vOOD ' --------;.;.~ FROM, Vince Bastian·i 
-Reg~-'Gad-y- PK3-l/H29 DEPT, DEC:comr(l Eng . 

. -Ben-,?\.1--us-i--c PK3-l/Mlo· EXT, 3292 
Tony Lauck PK3-l/Ml0 LOC/MAIL STOP, ML5-3/E43 
Nate Teichhol tz ML12-2/A62 ' · J-

I1 ct · · ~. f;_L_. ~ ~:{J~~ -
--B-i--:1-?..-Ros-s- PK3-l/F27 cJl.m-~. ~ L.<;iI-ll ~-

CENTRAL COMM PROJECTS uvJr ~D ft bk. ::C -
Listed in the attachment is the schedule for centrally 
supported projects in FY76. The proj~cts have been divided 
into: -.1-

c::;I'~ 7~~ 
A. 

B. 

Support 

Software 

Current Hardware 
Projects 

D future Hardware (r\ . 

Overhead projects needed to support f~ ?:-
equipment and i:roposE, new projects. ·;::.., ?.... .. ~ 

·Money allocated to·provide-software 
drivers for COl-lM devices .. 

Those projects which are on-going. 

Those projects to 
this fiscal year. 

be started in 

~- f 
"~-(e>_ \' ~c:.: 
~ . 

~:.=. 
~ 
\, 

·:S . 
The future projects are ranked in order of priority and \ f-."- r~!prcsen~ the product 1;1anager ls thinking, aftEr. discussion 

~ -\ w1.th various product lines (Telco, DECcomIT'., Business, LD?). 
S \l The total priority list is shown in enclosu:.:e 2 with the \ ~ ~\.,.w] 

,:-,.:J~ funding limit llne shown; The priority ranki1}g ta~eE. into r, ~. ('' 

?-
<,.'· 

t 
-, account the COHH I,0P processor approach described in my ~ ;; ;·':-
(~ 10 JUN 7 5 me1:10, as this appears to be the most via:)le approach";·:; \,i~ $>· 
-..,~ to cutting down the number of Com::n opt,ions and also provides t ~. ; ~- _ 

both cost effective low and high throughput capabili tv. ~ , · .. ,·· . - ~ ~ ""-.. c-~ . 
~- r -;,_::;~~- ~:.) 

Note that the serial bus has fallen below the level of funding1 t, ~) 
line.· This is a result of adding in the two interfaces require·::.;~':~-:;:--~-· 
for the LSI-11, which will provide a more imrnediate payoff than::~ ~" , 
dollars spent on the serial bus. The serial bus, I still believe \ · ··-,-, .,._, 

-to be· a longer term necessity and should be pursued ::iy someone ·1 ·;=-.... -< · 
(Industrial or processor people). However, the only way I coulCS 'j (' 
continue this effort would be ,-1i.th addttional E20 [unds over th;!': 8 -'--1 
952 a.llocv.teu. · : ii ~-• 1 . .,,.,, ~ ___ ,,__ 
Money bc:i.11<J spe:nt for soft\..--are d:;~ivers h2.s bc0n d:i:v·ided up by 
~T- ·'· "' • , , 1 i , • - ~ .,_ • J 1 " k <= · J\.tLC' .cc.:cnno_,-~: ,-1.nc: .!.~; pa:cc 01: Lne ov.:'.:1:a. 1~Gt:\·:or • ~o~:twarc 
bud~;et. This money in part, w:;.11 prov:i.de RS>\11-D a11d RSXll-M 

.. -:t. ,._.. I ,.__ . . .1- ' .... f ~,,-·; .. (t I ,~ ;.. A ,; A . IA -..... )-
1.) {\/!_ .• jl \! 1). _ V (,.''.J'.lv,-·v\,,,'µ-_; d (}./v) (i._X. 

. ..!.- ' \• I \.! . 
'· _.,., ~ :. I l .. fi ... .••.. --. ;; W''I. 'i ,·. . ~ 

~; ·,~\--

' . i 
--·-'--· 

... :.-... 

• 
''I. .-

c··. 
,', 

(_, _____ . .-.• ;'---.. ·._:-.L •• .rr·_.,._:i·., I !l.·~V ·-;~,,, {i (•h .... l •. ,. __ (i:_tj_,:::.1~!1 ,t...-,_.....1t.i)./v,...)_ .- /). Ar. -~ - ' . -- ~.:-··~_,.,_.!~-~-_,., ., ,:.1\...f._rJ v ... ,..;a t. ,.- \,,,.,'" .. , (/!. .II'·,.~ , 1 ,_, 

~ ~- •• ,-t , ... , .. ..-"t... ,,, 
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INTEROFFICE MEMORfalNDUf\/1· 

·To: Gordon Bell DATE: August 4, 1975 
FROM: Julius Marcus 

' . 
CC: . OOD 

Vince 13astiani 
Tony Lauck 
Don Alusic 

DEPT: Communications Products 
EXT: · 3191 
LOC/MAIL STOP: PK3-l/Ml0 

. SUBJ: Communications Engineering Goals 

Product 

· Minimize comm hardware and soft\1are investment consistent with 

a) single machine comm I/0 support 

b) front end and networking capability needs 

i.e., exploit 

generality of I/Oc 

front end concepts, 
....... T"'\ • ..,~.--.:.-
.:. '.!.:• , __ : ':.:: t.~ ,. 

Organizational issues 

Get backup to Vince in his group 

· Get "systems" knowledge applied to comm I/0 specifications and planning 

Assure better software/hardware planning for thG comm functions since 
clearly both disciplines are involved. 

rnr 

. . .... ,,. .. 

- '•-'"~• . -_.: ... 



. ,. )c ,,It .r ... .,.. .... , ] . ( -·t ~ ..• -~_q ·.:. .. -~. •,;,·,1-r:1 · ... .-• ,-~ ... j 
• ·): t I: ·J · I 1 -., ; · r•t i ·:--~ /• ~-1 J 'Y'." . ·j ·./} . -M\,,...:C_1.JA_.,..~-, ;.,.;­I-U-f-i\ · r!J (V'fi -- - : 1 r 

i , I l >• l '\ ,.__;, , I I '-- ..- -

... 1 r ~ 1,..... R ' " ........ 1 • -, .. . 
r '- a .- '-..-, • • •, .-,, ...., • • Y) l ',i - j\/ I J; }-\ t'(J j l,) '1 .;; [ 

I . ' • )..,,,., ' I ·'• ' • f :..,:i.-::A ., ?..{~ ,._., ..,,t.s . : ... .!Ct >.,i.;,1 • f!.: 

1C•, 
. CC:. 

SU?.J, 

Vi!1~e B:!stiar..i 
Bob Puffer 
r_:.---id~-, }Znc•.\"les 

. Go::-d..::n i:3'811 

Do:i Alus:i.c 

LOC/MA;L STO? 
Dl{fE, .i•lay 2 3, J. 9 7 5 
FRO:vi, Julius Nc1rc~1s 
D~?T, Crn-;-~"7:.unic~tions !-'reduct.:;; 
EXT, 3191 

(JI LOC/MA!L STOP, PI(3-lft}~l0 
l(YI~ . <:?.~;t. 

s~~~ ~~?% 
~ 

~v 
Vine~, please find out what is g:)in.g on \-ii th ~·Iul tid:r-op devGl ::>p;::e,!-;: 
for -the LA3 6: s and \·lri te a broadly di spe:::-sed p2.p2:::- 0:-1 V.'h2.t hard-

. ,i.;are 2~C. so::t.,.·lare is n.eec1ed to t1se t.:=.is product o~ 0::::~ S~{st.e::.ls. 1. 

2.:m u:-ider the impression thut tr.ere is 2. r-::.ul-tidrop O:?::.ion rec-2_.::tly 
p:.:--iced on tl1e Ll'136 ,-'lhicl1 ~,,:as de\7elopsd by tl-1c Ce:-:tral De\.--relop:Jc:::--!t 
GrOU?- I'm also under the suspicion that sone w~r% of this typ2 
is being done by Logic Products. 

Use 'l:o~:l to ma}~e co1nrne:1ts on scZt\·;are issu.e.s LJ stc.te ~t:J-:2 :-;:::.rl~-~-:-t3.l 
S"0.EJ,?Or·t r1ecessar}r to st1pport the L.c:;36 's in tl1i_$ e::1\-Ti.r~n-~·l:?t!t: _ 

( 1 : .... ,::. -~ - ·, l -• ) 
- 1- ., - ..,;. - C. --- -- ;!" • 

(_t} y 



.,. • # ,,,. • oq fJ 1A . s rvvr iNTEROFFICE 

7/L)' 
fVlEMORANDU~/! 

. 
TO, G. Bell 

Ball 
Clayton 
Cudrnore 
Mondani 
Puffer 
Shields 

'LOC/MAIL STOP 
.ML12/A51 
PK3/S20 
ML5/E71 
ML1/E30 
ML1/E30 
ML1/E38 
PK3/A58 

DATE, 21 July 1975' . --).__,.1 

FROM, Ron Minezzi · c '-

SUBJ, 

C. 
D. 
J:. 
G. 
B. 
J. 

DEPT, Product Safety 
EXT, 3122 
LOC/MAIL STOP, ML1/E30 

RESOLVING PRODUCT SAFETY PROBLEMS 

One area of extreme concern in the resolution of product 
.. safety problems is the actual implementation of corrective 

action. Past experience with such incidents, as the Bell Labs 
fire, has shown that we need a well formulated program that will 
allow us to implement field retrofit changes quickly and in such a 
manner that we would have documented proof of such implementations. 

I feel that such a program must start with a plan and time table 
for procuring parts and materials and any special manufacturing 
functions that are necessary. 

List of parts 
and materials 

EXAMPLE 

Materials 

MGthod of 
P_rocu;remen t 

Person 
Respcnsib're 

Date to be 
Received 

Functions to 
be performed 

Ins-1:.ructions 
Required 

Manufacturing 

Person 
Responsible 

Place of 
Manufacture 

QC checks Date of 
needed Completic 

Consideration should also be given to stockroom requirements. 
Other considerations of materials is how do we select who handles 
it? Should it be one group in every case, or should we use who 
ever is available. 

The second part of the problem is how do we notify our own people? 
(We will have the means of notifying customers thru mail before FY75). 
Past experience has shown that there is no positive and efficient 
method of notifying field service that they must take corrective 
action. Should we develop a special code system for letting everyone 
know that a problem requires special handling? Could we use the 
present A. I.D. 's system to comnmnicate directly to field offices 
with a mandatory ans\\1er required by a predetermined time. 





LOC/MAIL STOP 
TO, 000 

CC: Mark Abbett 

I 

01705 
INTEROFFICE MEMORANDUM 

DATE, July 29, 1975 
FROM, Mary Jane Forbes 
DEPT, 000 
EXT, 2237 
LOC/MAIL STOP, ML 12/ A5 l 

SUBJ, JUNGLE MEETING--JULY 30, 31, 1975 (Larry's place*} 

July 30 

6:00 PM Dinner - Open discussion for agenda of next day. 

July 31 Goals, space, etc.--to be determined night before. 

*Note: Bring sleeping bag if possible. 
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,:, ... 

="' ·GOALS 

External Goal: 

To establish Software Engineering as a significant. visible, 
contributory growth vehicle for the corporation which permits 
flexibility of market selection and maximizes hardware and 
system sales. 

Internal Goals: 

Because it is through 

1. the integrity and contents of the product we provide 

2. our ability to implement and efficiently operate the 
process for better product creation 

3. the quality, depth, and efficiency of our human resources 
that operate the process of Software Developmen~-

4. the strength of our reputation 

that our goals will be attained; the internal goals are in 
4 parts. 

l. Product Goal: 

To continuously make available products of higher quality 
and performance which allow the corporation to occupy a 
dominant position in it's present and future end-user 
market places. 

2. Process Goal: 

To ensure the timely completion of product development to the 
appropriate plan in keeping with the customer and corporate 
expectation of cost and performan-ce, through a disciplined 
engineering process. 

3. People Goal: 

Maximize the performance of our human resource by having the 
required technical/managerial depth and providing an environment 
for their personal achievement, advancement, and recognition. 

4. Other Goal:· 

Strengthen total c6rporate operations through the services. 
provided to both internal and external customers. 



( 

OBJECTIVES. 

1. Product Objectives 

1 .1 Gain Market leadership; position 

1 .2 Achieve higher product quality image 

1.3 Improve the product contents 

1 .4 Establish a product continuum from low end 11 thru 
high end 10 

1.5 Simplify the product offering. 

2. Process Objectives 

01707 

2.1 Install a Software Engineering process which operates 
to plans 

2.2 Improve ability to manage to the plans 

2.3 Upgrade the development technology/methodology 

2.4 Improve the planning process 

2.5 Develop a clear uniform process for maintenance and 
field support. 

3. People/Organization Objectives 

3.1 Improve the organization's depth 

3.2 Increase the emphasis on individual responsibility and 
accountability 

3.3 Improve recognition and participation. 

4. Other Objectives 

4.1 Improve services to our internal and external--customers. 
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~PRODUCT OBJECTIVES 

OBJECTIVE 

.. , ,, Gain Market Leadership Position 

1.1.1 General 

-- -1-

Product superiority in most of the products most of the time. Development 
should always occupy a dominent product position in its marketplaces -
this doesn't mean we can (or have to) be best in all aspects of ftVery 
market, but it does mean that we must have at least one leadership product 
in every major segment o~ each of our markets. If we can't afford to · 
occupy a lead~rship position, perh~ps we are in the wrong mark~ts. 

Specific 

. Establish and understand· the competitive environment for all software 
products, and demonstrate this understanding in the Business Plans, "family" 
plans and in pricing approval presentation. 

Develop semi-annual report on our competitive posture in software and 
systems. 

1.2 Achieve Higher Product Quality Image 

1.2.l·General 

. H~ve the highest quality software in the industry - "if you buy .it from 
DEC, it will work!" 

Specific 

·Ins~~llation of a Q.A. policy and procedure for centrally and non-centrally 
developed software. 

. Implementatio~ of a field test policy and procedure. 
I 
i 

. Staffed and. operational independent Quality Audit activity. 

. Higher communication quality in our manuals - test them by having the 
writers trade man~als with the recipient using the documentation to use 
the system. 

• Better print quality, particularly of examples. 

RESPONSIBILITY 

v M. Woolsey 

/M. Woolsey 

vJ. Mileski 

v1 J. Mi 1 es k i 

v O. Kos tets ky 

....... . " -~ 

- .itl~ 

-~ /,:~: __ 

......-o • 
i .ii/t .{'.~*t 

. --- ~f~)~ 
Kostetsky , t~rr ·-~. - . : ?f::s1r 
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OBJECTIVE 

. 100% accuracy o~ examples in present and future manuals. 

~ .Zero defects program in the SDC shipped kits. 

l.2.2 General 

. Development and implementation of an overall RAS concept for our products. 

.Specific 

. Overall RAS program for DEC software (and systems). 

• Useful statement of RAS goals for DEC proqucts and a measurement and 
feedback system. 

. Documented RAS goals for all diagnpstic products and supportive 
diagnostic plans. 

1.:3 Improve the Product'Contents 

1 ·• 3. l Genera 1 

":: ·, '.·· 

*. Documented tech n i ca 1 s t rate g i es · a v a i 1 a b 1 e and u pd ate d .a t the comp on en t , 
subsystem and system level. How are we going to make our products? 

. Hold quarterly "State of the Technology" presentations for interested 
audiences. · 1 

-Thru Research,' :bring in at least 2, new products or process technological 
improvements each year. 

. Develop effective Software Product Strategies in support of Central 
Engineering and DEC-10. 

• Maintain consistency between the product strategy and the product plans. 

NO DEVELOPMENT OF 32-BIT SYSTEM WITHOUT CLEAR, DOCUMENTED OVERALL 
DIAGNOSTIC STRATEGY. 

\;tHfgh• Pr i ~ r i ty 
---~··r;~.---:"· .. : --,. __ ·; ·- . 

RESPONSIBILITY 

v' 0. Kostetsky 

.,,.,. 0. Kostetsky 

v J. Mileski 

..,- J. Mileski 

v J. Mileski 

.......:- E. Fa u v re 

v G. Plowman 

..,,J. Bell 

J J. Bell 

v 
/ L. Wade/M. 

JM. Woolsey 

/E. Fauvre 
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OBJECTIVE 

Clear attention in the diagnostic strategy and plans to support the highly 
leveraged areas, such as Field Service. 

1.3.2 General 

. Achieve a meaningful integration of hardware and software planning and 
development, so that we can profitably address the tradeoff opportunities 
between the tw9 disciplines. 

.. Each new product should specifically address hardware/software tradeoffs. 
- Should we implement it.in ROM? or WCS? Should the error recovery be 
hardware or software? What are application requirements that have hardware/ 
software implications? Such as context switching, character handling, and 
memory management? 

Specific 

. Install scheme for tracking and controlling hardware support commitments. 

· 1 ~3. 3 Gener a 1 

ESPONSIBILITY 

vE. Fauvre 

....- L. Wade 
M. Woolsey 

...,,G. Plowman 

vLW 

v-G. Plowman 

Strong applications orientation in all of our products. Each new development vM. Woolsey 
sh·ould specify ·several planned applications areas and specifically address the vG. Plowman 
issue of these applications support requirements. -E. Fauvre 

Specific 

Establish and ~aintain a clearing house of all applications developm~nt 
·· planned _dr underway in the corporation.· 

Formal consulting/planning. role to provide an "applications. requirements" 
input to new systems software . 

• Aggr~ssive participation in new "small systems'' development. 

.4~ ·Establish a Software--P~oduct Continuum from Low End 11 through High End 10 

l.4.1 General 

Have absolute upward compatibility through the entire product set. 

Intensify concentration on· stand~rds to achieve compatibility goals. 

....-E. Fauvre 

.,....E. Fauvre 

/G. Plowman 
.,,.. E. ·Fauvre 

v'G. Plowman 
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OBJECTIVE 

Specific 

-4-

Have totally transportable device drivers. 

. Develop Software Product Plans for each Software Product Family, including 
clear product positioning, time phasing and competitive goals. 

. Integrate the Software Product Family Plans for consistency across families. 

Short term - clarify compatibility goals {10-11, INTRA 11, 11/85, 11/70-32) 
and develop compatibility plan. 

,. Management support of standards activity and implementation plan for current 
. and emerging standards . 

• Development of. uniform· standards for applications quality, reliability, 
documentation, etc. · 

.s. Simplify the_ ~reduct Offering 

· 1.s.1 General 

RESPONSIBILITY 

1.-- G. Plowman/ 
V E. Fauvre V" 

v M. Woolsey/L. Wadi 

I" 

.,/ M. Woolsey/L. Wadi 

V G. V 
Plowman/L. 

,._... M. Woolsey 

VG • Plowman 

VE. Fauvre 

. Minimization Qf_ product set thru standard interfaces, modular implementation, \/G. Plowman/ 
etc. Guidelines in the foreseeable future - there should not be more than vM. Woolsey 
2 fmplementafions of any language processor or major utility. 

' ·, Decreased emphasis on ultra small core systems; core is getting cheaper, 
··. software is more complex. 

Ph~se out old versions/multiple versions of products. 

_Bet t e r o r g an i z a t i on o f do cu men ta t i on s et . 

. Share all language and utility manuals; write them once, and change only 
the cover. 

· Fewer pages in the manual set, with higher information content. 

• Maximum of 3 distribution mediums. 

Continu6us reduction of per iystem software kit costs • 
. ,.-.-:. ·' :'t,·.··;,\:). ·, ":, . _, . 

~H 1 g h) Pr' for i ty . 

vG. Plowman/ 
vM. Woolsey 

v M. Woo 1 sey 

. ·.·.~ .•. ~ .•.•... •1:.r.; ... 
:_-~,:;t: 

_-_ .. 
,r.:·::_:;_; .. 

·./{f 
,,_-.;{ 

<r vO. Kostetsky; 

V 0. 

vO. Kostetsky'· ·?~ 
~-,.,;,: 

vO. Kostetsky ~.'f§' ... :: 
v· 0. Kos tet sky J-},t 

"~:".->;:=;: 



PROCE,-1 OBJECTIVES 

OBJECTIVE 

2.1 Install S-0ftware Engineering Process 

2.1.1 General 

-5-

. Perform no development without a plan. 

Specific 

RESPON~ 

. SYSTEMS - FIRST AND FOREMOST - NO DEVELOPMENT FOR 32 BIT SYSTEM ~G. Plowman· 
WITHOUT TOTAL LONG TERM DEVELOPMENT PLAN, INCLUDING CONVENTIONS, 
TECHNIQUES, SPECIFIED SOFTWARE SYSTEM ARCHITECTURE TOOLS PLAN, 
SUPPORT, DISTRIBUTION, AND MAINTENANCE PLAN, ETC. 

DIAGNOSTICS - NO DEVELOPMENT OF 32-BIT SYSTEM WITHOUT CLEAR, DOCU- ....... E. Fauvre 
MENTED OVERALL DIAGNOSTIC STRATEGY. 

* Short term - documented development plans for FY76. 
./ 

,,, G . P 1 owma n / L . 

. Each new product should specifically address hardware/software /G. 
tradeoffs. Should we implement it in .ROM? or WCS? Should .. the error .,,M. 
recovery be hardware or software? What are application require-
ments that have hardware/software implications? Such as context 
switching, character handling, and memory management? 

Plowman/ 
Woolsey 

. 2.2 ·. Improve Ability to Manage to the Plans 

2.2.1 General 

* 

Have a clear statement of product goals at the component, sub-· 
system, and system level~ 

. Install a process for maintaining the development plan, tracking 
and controlling changes to the plan, including changes in gdals, 
scope, content, technique, schedule or budget. 

80% ·~f the projects m~st meeting schedule and budget, and do it 
without redefining the content, or changing the goals - too many 
of~our commitments end up being met in the "next release". 

vG •. Plowman· 

vG. Plowman/ 
v-E. Fauvre 

<G. Plowman/ 
.;,E. Fauvre 

/G, Plowman 

"''· 

'·~-~> 

}~t 

>I 
· .. ,,,_-;.JrF· 

· *High Priority 

Completion, installation and maintenance of a useful Software 
Engineering Policies and Procedures Manual. 

d,::iz,~'f j 



-6-
OBJECTIVE RESPON~ .. 13I LITY 

Operational new development policies by June . 

• 

0

Perform comprehensive review of plans at the detailed technical 
!level for~ adherence to specification, standards, quality 
and reliabTTity goals, and spec discipline. 

Specific 

v G. ·Plowman 

v-G. Plowman/ 
vE. Fauvre/ 
vJ. Mileski 

Jointly, with Development and Planning Groups, devise and imple- vM. Woolsey 
ment a system (the War Room) for tracking and displaying the 
plans, resources, commitments, and changes to the plan. 

Periodically, with the development manager, review development v M. Woolsey 
activities for conformance to the plan, and issue a report on the 
"state of development". 

2.3 Upgrade the Development Technology/Methodology 

2.3.l .General 

Rapidly develop a development methodology, including higher level 
languages, debugging and design tools and methods, appropriate 
machine access, with automated bookkeeping and librarian type 
aids· . 

. Model and simulate new software. 

Build in performance analysis tools. 

Specific 

Thru Research, bring in at least 2 .new products or process 
technological improvements each year . 

. Develop and disseminate an applications technology with emphasis 
on methods and utilization of resources. 
Develop and disseminate a 3 year technology for diagnostics. 
Aggressiv~ly install mechanisms and procedures to aid in the 
execution and management of programming projects. 

Better methods for module test program generation; growth in 
this area (manufacturing support) seems unreasonably high. 

A documented philosophy and methodology for setting Quality and 
Reliability goals, and designing, testing and implementing these 
,., f""I:, , C' 

/ J. Bell 

,/ E. Fauvre 

vE. Fauvre 
vG. Plowman 

VE. Fauvre 

.,/ J . Mileski 

~ 
~ 

.. 
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2.3.2 General 

. All non-operating system development done in higher level languages. 

*·Short term - commitment to and plan for use of BLISS - develop list of 
criteria for use of BLISS on any specific project. 

Specific 

. ~0% of all ap~lications work done in high level language. 

~ Significant portion of all diagnostics done in high level language. 
{Manager to supply definition of significance) . 

. Aggressive support for high level language (BLISS) development 
facility. ' 

2~4 Improve the Planning Process 

2.4.1 General 

. Definition and integration of the Syste~s Architect role. 

Specific 

. Develop a Systems Architecture function in order to achieve system-wide 
product cohesiveness, positioning, compatibilit~, efficiency and ease 
of implementation. 

2.4.2. General 

·. Continuously ~edu~e product support costs on a per-product basis. This 
;ncludes all aspects of support, such as internal maintenance, field support, 
SDC costs for ;updates, etc. 

No new product development without a long-range plan, covering new releases, 
upd~tes, new versions, etc. Question - can we ever complete a product? 

. Clear, effective maintenance and support plans - how will we support our 
prod~cts in the field? 

*High Priority 

RESP( 

v E. Fauvre/ 
,--,G. Plowman 

v--G. Plowman 

v' E. Fauvre 

v- E. Fauvre 

v-E. Fauvre 

vL. Wade 

v L. Wade 
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OBJECTIVE RESPONSIBILITY 

2.4.3 General 

. Strengthen and formalize the inputs to planning and development. 

Specific 
~ 

. Have all new product starts approved by Products Committee. v-M. Woolsey/L.Wade 

• Formalize the PSG process; meet at fixed frequency with clear agenda 
and intentions; formalize inputs from participating groups, and prepare 
formal quarterly reports of product requirements to the Planning and 
Development· groups. 

2~5 Develop a Clear Uniform Process for Maintenance and Field Support 

·-2.5.1 General 

i.Clarify our software maintenance process in support of new corporate 
software warranty. 

Establish an "E.C.0." process for software . 

. Specific 

·• Short term - analysis· and proposal of the "Support Monster" problem. 

1 EOPLE/0RGANIZATION OBJECTIVES 

.Impr-0ve 0rg~nizational Depth 

Specific 

v M. Woo 1 s ey 

.,,. M. Woolsey 

...--- G. Plowman 

,..,. J. Mileski 

. Implement the Advanced Development function by end of Ql, iricluding at least /J, Bell 
2 participants from the development organization. 

Hire at least 4 technically superior individuals each year. ~ J. Bell 

Provide an effective Departmental Planning function to plan and implement vl. Wade 
the resource (human, financial, hardware, s·pace) and organizational 
(structure, methodology) requirements in support of Software Engineering 
goals. · 
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OBJECTIVE 

Specific 

Develop effective Software Product Plans in support of Central Engineering 
and DEC-IO . 

. Formalize the PSG process; meet at fixed frequency with clear agenda and 
intentions; formalize inputs from participating groups, and prepare formal 

·quarterly reports of product requirements to the Planning Group. . 

. Implement aggressive joing planning with the Product Managem~nt Group. 

Clearly docum~nt a statement of diagnostic trends in the industry, and long 
term plans fof DEC diagnostics. 

*. Short term - Develop and establish as a corporate posture a simple, salable 
and achievable maintenance and support policy for our products (in lieu 
of "Warranty" statement 11

}. 

Establish a competitive analysis activity able to evaluate current 
competitive products, and predict competitive moves. 

. Substantial upgrade in the line management structure. 

. Availability of skilled applications d~velopers in each of the applications 
areas of major interest to the corporation. 

Staffed and operational high level consulting role in Reliability Engineerin 
applying a do2umented philosophy and methodology for setting Quality and 
Reliability goals, and designing, testing and implementing these goals. 

l. Increase Emphasis on Individual Responsibility and Accountability 

3.2.l General 

. Products debugged by the developers - neither field test nor Q.A. audit 
should be abl~ to find more than a few infrequent bugs, and no ~atastrophic 
failures. 

*High Priority 

RESP(, IBILITY 

.,- L. Wade 

v- M. Woolsey 

......-G. Pl ow man 

..,, E. Fauvre 

VG. Plowman/ 
H. Spencer/ 

V M. Woolsey 

,.,,.. M. Woolsey 

...,... G . Plowman 
.v E . Fauvre 
v- E. Fauvre 

.,/ J. Mileski 

v G. Plowman/ 
v--E. Fauvre 

i 
l 
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Specific 

Clarification of roles and responsibilities of the various management and 
technical levels - for example, do we use consulting programmers properly? 
Who develops implementation strategies? Who is responsible for absorption 
of new product technology? 

3.3 Improve Recognition and Participation for Key Software Development Personnel 

·General 

. Build a high level team with increased visibility to the company so they 
be recognized, and who with 1ncreased visibility of the company, can operate 
from the broadest possible perspective. 

Specific 

. Prepare and maintain a menu of likely candidates for both Research and 
Advanced Development projects. 

Cycle at least 2 superior technical people each year from the research 
group into the Software Development activity. 

~ Cycle at least 2 superior technical people each year from the development 
activity into the Research group. 

.. Participation in the "Advanced Development" activity. 

. Aggressive joint planning with the Product Management Group. 

~ Development of a competent and visible management and technical staff 
i.n the applications are~.: 

Aggressive exposure to the Product Lines, Marketing Committee, OOD, etc., 
to help bring ·focus on growing applfcations activities in the corporation. 

RES PON~ J!l ITV 

v 

vG. Plowman/L. Wad 

A 11 v vvv' v"vv' 

' 

.. ) 
..
.• , .. ___ ·_·· ··: 

._.{I, 

''"" :~;J 
~ -~ 

./ J . Be .11 

.,, J. Bell 

v G Pl owman/ . 
V E . Fauvre 

t .:-· 

vG Pl 
,,-_ 

. owman :t_.. 
·.: :J 

v G Pl owman .. :_.;*. 
_ _.._;,~ 

vE. Fauvre 

v E. Fauvre 



. OTHER OB~:TIVES 

OBJECTIVE 

- 11 -

4.1 Improve Services to our Internal and External Customers 

PRODUCT MANAGEMENT 
· Specific 

Publish overall software business strategy guidelines for use of 
Product Managers and Product Line.Managers (use output from 
Ted Johnson's Committee) . 

. ,Prepare business plans consistent to the Business Strategy guidelines, 
but above all with a sensitivity to our marketing requirements. 

Continue to tighten ties with Software Services. 

HARDWARE ADMINISTRATION 

. Long term plan for supporting needs of software organization. 

. Increased service to the software developers, at decreasing cost to the 
. corp~ration. 

Propbsal on development utilization alternatives. 

soc 
Automatio.n of .order picking - order processing 

. Maximum of 1 week turnaround to customer orders. 

Regional SDC's where economically or politically appropriate, or where 
service required. Maximum of one week turnaround to customers. 

•. Priority syste,m for field orders, including an "instan ship" option . 

. Periodic (twi~e a year) evaluation of kit contents, costs, effectiveness. 

RESPONSIBILITY 

v M. Woolsey 

v M. Woolsey 

v- M. Woolsey 

..,., E. Fauvre 

...,. E. Fauvre 

.,,-- E. Fauvre 

.,,- 0 . Kostetsky 

V O • Kostetsky 

..,, 0. Kostetsky 

v' 0 . Kostetsky 

v 0. Kostetsky 
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TO: 

CC: 

SUBJ: 

I f'J"TE:-:: RD FFI CE 

Gl.721 
MEMDRANDUrv1 

Mar_-k Abhett ML12-l DATE: July ,25, 1975 
Gordon Be 11 t·'.U2/A51 

~ Dick Clayton HL5/E71 PROM: Phi 1 Laut 
Henry Lemaire MLl-2 
Julius Marcus PK3/M 10 DEPT: Engineering 
Larry ·rortner ML12/A62 
Bob Puffer ML1/E38 EXT: 4308 LOC: MLl 2/Al 6 

Bob Lander PK3/F33 

FY76 Goals fot Engineering Finance 

The purpose of this'note is to lay out my goals for discussion at the 
Jungle.Meeting next week. It is a minor rewrite of my goals statement 
to Gordon and Bob Lander in May (#6 has be~n added). 

Goal~ of Controller's Organization 

1 . I mp rove management dee is ion 
through financial resources. 

A. Accelerated closing 

B. Measurements utili­
zation. 

C. Utilization of PROF!T 
System 

D. Improved forecasting 
tecl;n i ques 

E. Improve. profit planning 

2. Improve financial control 
system 

A. Accounting procedure 
manuals 

3. Improve corporate asset 
control/utilization/management 

Goals cf Enqlneerir.g Finance 

Meet closing related deadlines 

Product Accounting (Statements 
distributed not more than 30 days 

· following the end of the quarter 
by Nov. 1975.) 

Contir.ue to work with Finance 
EDP people to al low implementation 
of analytical tools designed for 
Product Accounting into GROMAR/PROFIT. 

Continue to work with Corporate 
Planning Group to al low pricing 
and costing of Product Line 
Forecasts 

Continue to improve document~tion 
on engineering accounting and 
budgeting policies as ~ceded 

Considerable p1·09ress h~s alreHdy 
been made in control I ing employee 
receiv.;bles anJ ro~·ct~!on i:·(,i"::"'ntor·::- .. 

FY76 goa 1 is to understand cur rent 
use and future ne~ds for DEC-
me1nuf ac turt::d coi·,·;putei'5 i i1 Engl 11et:1 i n9. 



FY76 Goals for Engineering Finance 

Goals ~f Controller 1 s Organization 

4. Emphasize functional relation­
ships within: 

A. Decentralized organiz~ 
at ion 

B. Establish and meet EEO 
goals 

5. Continue to build the Con­
troller's organization 

6. 

/ale 

A. Recruiting, training 
and development of 
personnel 

Page 2 

Goals of Engineering Finance 

Improve communication with 
Mfg. Finance 

Three major thrusts here. 
Intend to: 

1) Increase the amount of reading 
done by the people in my group 
(me inc 1 uded) 

2) Improve as needed, the clarity 
of writing done by people in 
my group. 

3) Continue and expand the number 
of people going to school 

Co-ordinate Business Plans. This 
means encourage and prod product 
managers to do them, assist in 
the process, analyze them separately 
and in the aggregate. Observe, 
collect data and report on business 
and technical trends within the 
Company and in the rest of the 
industry. 



LSI 

1. Develop a realistic direction or strategy for I.SI in the 
company. This will be accomplished by bringing together the 
thoughts of three functions: 

a. the systems user (the customer ex - I.SI-11 disks, IA-36, 
etc. 

b. systems and circuit design (L. Gale) 

c. processing (J. Chenail, Worcester) 

2. Define the particular devices which should be designed and 
I.SI'd in the r.ext three years. This is really a more specific 
definition of the strategy goal. It will demand an intense 
communication and understanding between the four groups .... 
systems user, systems de~igner, circuit designer, and process 
engineer. 

3. Develop Worcester into a "going" processing operation of 
approximately 300 wafer starts/week by year end using both 
MOS and bipolar. technologies. The processes wi 11 have martQ_­
facturing-level controls so as to be a state of readiness to 
manufacture high--:volume, standard devices (ex - 4K RAMS) when 
the need is evident. 

4. Bring the Engineering (Gale) and Mc:nufacturing (Chenail) 9roups 
into an effective working team. This is always an important 
issue but absolutely indispensable in the.semi world. 

M.EMORY 

1. Engineering· 

All new memories 16K and under designed with MOS (4K RAM's). 

Move deeper into total utilization of semi-memories (MOS, 
bipolar, CCD's). 
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- Start exploratory work on 16K MO.S RAM. 

Use core for large systems - 32K, 64K, 2½D. 

2. Product Management 

- Develop this function beyond new product strategy, including 
a plan of developing an effective warning system and action 
plan to possibly modify product line forecasts. This will be 
accomplished by pooling data from memory groups, product 
manager, central planning, and Westminster. 

Phase out core memories and introduce semi memories in a 
controlled way. We neither want to "fall off the cliff" as 
cores drop off nor drag out cores when the market dictates 
that we should be using semi technology. 

Influence memory pricing strategy through Marketing Crunmittee. 

3. General 

"Let go" of the memory operation so that in fact Cosgrove and 
Croxon together have 95% controJ of the business including 
issues which cut ac1.-oss 01.·g·anizaL:.ion ctl lines. This includes 
schedules, inventories, costs, but not systems engineering 
programs. These are the responsibility of Croxon only~-

.. 



INTEROFFICE 

LOC/MAIL STOP 
TO, OOD ~R'g~, ~~;{ ~~be~!7/!J/j}J~~/;tf 
cc: Henry Lemaire 

Julius· Marcus 

DE~. Central Engiieering Personnel 
EXT, 263 3 
LOC/MAIL STOP, ML12/All 

SUBJ, 

CENTRAL ENGINEERING PERSO:NNEL. 
GOl~Ls FOR FY ' 7 6 

The following is a set of goals for Central Engineering Personnel 
to be discussed further at the July 30th Woods Meeting. 

MANAGEMENT/EMPLOYEE DEVELOPMENT 

Goals for Supervisor Training 

0 Core Workshops to continue for next 
including one on problem solving. 
Supervisors to attend this program. 
Responsibility: John Cronkite 

six months with four modules 
All Central Engipeering 

Completion Date: 1/1/76 

o Ken Trend to run two two-day Interviewing .Skills Workshop for 
Cent.r-al F.n<JineerinCJ this Fall. Leo ·will participate :i.n one, 
co-train the second, and be prepared to train future sessions. 
Responsibility: John Cronkite Completion Date: 11/15/75 

o A one day workshop is to be designed for Supervisors on Techniques 
for Conducting a Performance Appraisal and Plan. 
Responsibility: John Cronkite Completion Date: 11/75 

Goals For Management Training 

o Run Engineering Managers Seminar 2.gain for the nE:xt level of manage­
ment. 

0 

Responsibility: John Cronkite and Ed Schein to train 
Completion Date: 

Have all managers attend a one 
ducting Perforrnance llppraisals 
Responsibility: John Cronkite 

day workshop on Techniques for Con­
and Plans. 

Completion Date: 11/75 

Go~ls For Central Engineering Personnel Department Training 

o An experimental Workshop will be run for the staff on Career 
Planning (What arc factors that employees should con.sider in 
choosing a career) 
Responsibility: John Cronkit.e Completion Date: 4/76 



2 .G1726 
Goals for Employee Development During FY '76 

o Selling of OOD in support of this effort. 

0 

Respons·ibili ty: Mark Completion Date: 7/1/76 

Development of a manual 
Engineering employees. 
supervisors as part of 
Responsibility: Mark 

summarizing existing training for Central 
This is to be distributed to managers and 

our Performance Appraisal Workshop. 
Completion pate: 10/1/75 

o The formation of a committee of individual contributors with the 
responsibility for administering a program of Employee Develop­
ment for Central Engineering. 
Responsibility: Mark Completion Date: 6/76 

Agreed Upo~ Guidelines for Relationship Between ~anagementDevelopment 
and Personnel Reps for Workshops 

Identification of 
Workshop Training Need Design Training Follow 

Corporate Mgmt. Dev. Mgmt. Dev. Mgmt. Dev. Reps 

Central Eng. Reps Mgmt. Dev. Reps Reps 

John Cronkite's Consulting Goals 

A broad guideline for John relative to working consulting issues is 
that he designs.programs to: 

o Resolve conlficts and problems with Central Engineering and other 
major organizations (i.e., 2 X 2, Engineering Man~gers) 

o Design programs to address issues and resolve conflicts between 
Vice Presidential organizations within Central Engineering (i.e., 
Product Management and Systems Management Workshops) 

o Act as consultant to Reps in resolving conflict issues within 
their individual organizations 

EMPLOYMENT 

o The development of a comprehensive Manpower Plan for Central Eng­
ineering in conjunction with the Financial Reps. This plan is to 
include: 

a. Affirmative Action Pl2n 
b. January College Recruiting Plan 

Up 
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c. Co-op Hires 
d. Minorj_ty and Female Training Programs 
e. Plans for promotions and transfers 
Responsibility: Leo Completion Date: 7/15/75 

o Increase in minority and temale applicants against committed 
Affirmative Action slots. 

a. A female and minority Employee Referral Program. 
Responsibility: Leo Completion Date: 2/15/76 · 

b. Better relationship with :Minority Recruiting. This will include 
the invitation to Gas Riley whenever job spec meetings take 
place with managers. 

Responsibility: Leo Completion Date: 6/30/75 

o Work relationship between the Personnel Recruiter and.Personnel 
Representative as to further clarification .of responsibilities. 
Responsibility: Leo Start Date: 10/1/75 

o Hire a professional Recruiter and define the role of employment 
to include out placement, internal searches, reallocation of 
employees and career counseling when employees _desire transfers 
to other organizations. 
Responsibility: Leo Completion Date: 11/1/75 

o :Monthly reports to be completed by the last working day of each 
month and sent to the Central Engineering Personnel staff and line 
management are to include: 

1. A Requisi.tion Report of all full time internal and external 
openings for Central Engineering 

2. The top five Central Engineering openings and status of each 

3. An Affirmative Action Report to include how many committed 
openings, offers, and hires. 

Responsibility: Leo Start Date: 7/1/75 

o With key individual searches . (Level 11. jobs and above) and 
management openings, whether they be handled by an outside agency 
or Central Engineering Employment, an agreement be written up and 
bi-monthly status reports be sent to the managers, next higher 
level of management and Personnel Representatives. 
Responsibility: Leo . Start Date: 7/1/75 
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COMPENSATION 

o De~ign:and present a training session for managers dealing with 
Compensation philosophy. 'I'his session ·should include: 

a. The philosophy behind "Pay for Performance" 
b. The·concept of frequecy of increases (how and when to use) 
c. The Exemption Questionnaire and a discussion of government 

requirements for qualifying as an exempt employee 
Responsibility: Jim McCarthy and Reps Completion Date: 

o Design and present a training session for all employees on DEC's 
Compensation Program. This training should include: 

a. What is a sa)..ary range? 
b. How-does performance relate to salary range quartiles? 
c. What factor.does cost of living play in the adjustment of 

salary ranges from year to year? 
d. How does job evaluation work and what factors are looked 

a_t in deciding the "worth" of a position? 
e. An explanation of.the full.process of performance and 

salary reviews at DEC. 
Responsibility: Jim McCarthy and Reps Completion Date: 

o A monthly report on Cost Center Manage='s variance bet¼een salary 
plan and actual increases. This report should include a detailed 
analysis of each Vice Presidential cirganization and identification 
of problem areas. 
Responsibility: Jim McCarthy Start Date: 7/75 

To start anticipating problems rather than reacting and fire fighting. 
This will be accomplished by our imput to compensation proposals 
through our Rep., Jim McCarthy, support of these proposals to our top 
management and Compensation's education of us to effectively imple­
ment these programs. Specifically: 

o During FY '76, Jim McCarthy and his Compensation Group will 
regularly attend Central Engineering's staff meetings to inform 
and involve us in all proposals. The goal is that our imputs be 
considered in these proposals and that we help sell these to our 
top management. 

-Responsibility: J·im McCarthy and Mark Start Date: 6/27/75 

o Before any major compensation programs are implemented within 
Central Engineering, i.e., Phase I Salary Planning, AAIM Job 
Slotting, Stock Option Recommendation, etc., an education~l pro­
gram will be presented by Compensation to our Pers~n~el Reps to 
ensure there is adequate knowledge in implementing the program. 
Responsibility: Jim McCarthy Start Date: Immediate 
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AFFifil'1NrIVE ACTION GOALS 

o To h~ve Managers complete an Affirmative Action_Plan in conjunction 
with a ·manpower plan for each cost center for FY '76. This pl3.n 
should include committed minority and female slots, training pro-
grams, co-op positions, transfers and 
Responsibility: Leo - Coordination 

Reps - Implementation 

promotions. 
Completion Date: 7/15/75 

o To set up a tracking system where managers quarterly receive a re­
port of where they stand with relation to their Affirmative Action 
plans and commitments. 
Responsibility: Otis Courtney Start Date: 10/1/75 

o To increase the number of minority and female applicants. The 
impleme~tation and respohsibility for this goal is covered under 
the Employment Section. 

o To get a top management commitment and involvement in EEO through 
specific programs: 

l. Through quarterly reports on c.ost centers status versus their 
Affirmative Action plan, get Vice Presidents to come down hard 
on managers who are not obtaining their committed goals. This 

recommen.dations. 

2. To budget a sum of money to be administered by 00D to suppo~t 
EEO programs beneficial to all of Central Engineering. 

Responsibility: Mark and OOD Completion Date: 10/1/75 

o To develop two training programs to upgrade the skills of present 
minority and female DEC employees. A tentative plan would be to 
run another Tech Training Program and start a program for retrain­
ing employees to qualify for entry level Diagnostic Progranuning 
positions. 
Responsibility: Reps Completion Date: 3/76 

o To complete the Employee Profiles and to use them as a resource for 
identifying promotable Affirmative Action candidates. 
Responsibility: Leo Completion Date: 2/76 

EMPLOYEE RELl\TIONS GOALS 

o Work with Vice Presidents and Managers to educate and prepare them 
for Personnel's effort in the area of Employee Relations over the 
next fiscal year. 
Responsibility: Reps Completion Date: 7/75 
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o Employee Relations is management's responsibility and not Personnel's. 
With this perspective, our effort will be to develop specific pro­
grams to give managers more tools in order to develop an effective 
Employee Relations Program. Specific tools are: 

l. Available Technical Training for employees 

2. An awareness workshop on better secretary utilization 

3. A workshop on career counseling and alternative career paths 
for Central Engineering employees 

4. Other programs? 
Responsibility: Reps Start Date: 7/1/75 

o A program and training for managers on how to conduct Performance 
Appraisa"ls and plans. Our goal is that every employee in Central 
Engineering have a performance evaluation everj six months. 
Responsibility: Reps Start Date: 10/1/75 

o To develop one and possibly two social events for employees of 
Central Engineering. One program might be an open house for 
families of DEC employees and another possibly being a group 
sports act.ivi ty such as a Red Sox baseball_ game. 
Responsibility: Theresa Start Date: 3/76 

o With the completion of the Employee Profile, to set up a mechanism 
for reviewing Central Engineering employees for all potential pro­
motional and career path opportunities. 
Responsibility: Leo Start Date: 10/75 

o In areas of high hourly employee population (SDC:: and Engineering 
Services) to conduct an attitude survey with all employees. This 
will be an excellent opportunity for new Personnel Representatives 
to meet with the organization they're supporting. 
Responsibility: Reps Completion Date: Q2 

ADMINISTRATION GOALS 

o To set up a policy for papen·mrk contained in an employee's Per­
sonnel File and set up all Central Engineering files accordingly. 

0 

Responsibility: Policy: 'rheresa Completion Date: 1/76 
Implementation: PSA's 

To complete a Secretarial Reference Book for use by all 
supporting technical organizations in Manufacturing and 
Responsj_bility: Theresa Completion Date: 

secretaries 
Engineering. . -
5/76 
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o Training for PSA's and Secretaries. The PSA's should visit John 

Hancock to get better insight into the mechanics of claims pro­
cessing. With the decentralization of PSA' s, Secretaries s.hould 
be cross-trained so that they are qualified to cover the or-
ganization during times of vacation and absenteeism. 
Responsibility·: Theresa Completion Date: 12/7 5 

o To improve Central Engineering's New Employee Orientation. Areas 
to be looked at are: 

clg 

1. A film on DEC to give employees a better understanding of the 
products and business we're in. 

2. Clerical Training -
procedures, and DEC 
on their first day. 

Respons{bility: Theresa 

To make new secretaries aware of forms, 
organization through a training program 

Start Date: 8/75 



TO, Gordon Bell/ 
Bob Puffer 
Henry Lemaire 
Larry Portner 
Julius Marcus 
Pld l Laut 

LOC/MAIL STOP 

SUBJ, For OOD Woods - 7/31/75 

{J,1732 
INTEROFFICE ME ~.10 R ,.AJ\j DU ~Ii 

DATE, July 29, 1975 
FROM, Dick Clayton 
DEPT, Computer Sys t crr,s Development 
D<T, 3638 
LOC/MAIL STOP, · MLS/E7 l 
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I Product 

Understarni where \ve build and sell s,·stems vs components 
and stroHgly ,~ri\'e markc·t, prod.uctio~!, and development* 
Achieve realjstic configuration rules 
Do fewer products better (increased risk & payoff) 
Get PDQ to market 
Get LSI to market~ bujld solid successful family 
Successful 32 bit systems 

II Process 

I\" Otter 

In tegr a U on of froc1u ct Managernen t for F ami 1 y Plans 
Evolutjon of System Management and focus* 

(implication~ across all development and market) 
Succe::s:ft,l irnp1crnentat~on of 3.2 bir. rr:anager:ent 
system across OOD* 
Focus on Reliability (Design and Process ITaturity, 
MTBF, c tc.) 
Clarify Market Services role 
Stren~thcn PDF-11 & 32 bjt Family forces (Platz, etc.) 

Raise level and recognition of Product Managers* 
Bring in more bright college graduates 
J\dd ~~ r:-todttct ~~!:=!n.~gc:1--5-c.;-!l it,c·r of Ste\re, Brl!cc ~1:C \1o_l :r·.l~ 

Ra :i s c t c: c lrn i c a 1 t red n i r:. g 1 cv e 1 
Focus 70% of hardware engineers on minimum softKare skills 
(at least serious user) 

Establish rro<luct specific competitive analysis 
80% of EEgineering Supervisors and above travc·l at least 
3 weeks/yec1r including one week in frcnt of customers 
70% of princjple engineers & above travel 2 weeks/year 
including 4 <lays in front of custoreers 
Raise direct Product Line Eng. to 10% of total at least 
Build team strength and experience 
Execute cross group assignments for at least 10 people of 
supervisor er principle engjneer level er above 

*I hc1ieve these are also OOD wide goals. 
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September 3, 1975 

Wes Graham, Director 
Computer Systems Group 
University of Waterloo 
Wa~2rloo, Ontario, Canada 
N2L 3GI 

Dear Wes: 

I read the status report of WATFOR and WATBOL. 

Can you send me brochures and/or material on them. Are they too 
restrlctive (200 statemenxs) to be useful? How are ~ales? How 
does WATBOL compare vJi th our COBOL? How can the sa I es of these 
be improved? 

GB:mjk 

cc: Al Brown 
Larry Portner 

Sincerely, 

/~ () 
~f~ 

Go on Be 11 · 
V e President 
0 ce of Development 

" 

DiC!T:\L !:OU!f)r·.':=r·~T co:~POR/\T!C~j. !~5 ~--~Al~-.1 STFFET. ~ .. t~\YN.fl,RO, r.t,'\SS.A.CHt.'SFn·s 01754 

W17l897-s111 nvx: 71fi-:<,n-rrn7 TFLFX: fl4-8457 
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v~ ,,. c ,' " ,'( A /IJ., 1 (5 () l,- 'r',v• J).. 
~,~~11' \Ji"'~ ·.t,. ,Jvv""·_,..) l)i1 V ~ r,,,, ·,, D,uv-- &, ~ .,. pll, ~ Vi1 1i1 
"(Y~'),YAugust 15, 1975, 1 f\10-- j'\i"\ / ~ (t;ft o~) ,t-t . 

1,,r, A, Brown ...->,-;:'\"~ \_,,.) 1: . ~,rr' -r, Ju"",t: vr.: I~ Q (.,. 
PK 3li'12 ~v.1 r,. -- j -~.-t,) fiv l~~· :~ Jf( .Jd 
OEM Group ~ 1 <fV'- / , ' ~ V p,r,t 
i.Jitital Equiµment Corporation X· -· , l i(, 1 ~~\, 
146 j,;aln Street, .. .,.1- ;{_ '- .A.J. er 

~:::·:a::: ,,ass 01754. \ ~~tV ~~~~~ 
It has been some ti111e since "e hove reported to Jl;,ital 1)-1 

EquifLlent Corporation about the status of our compilers for the \ ' 
PDP-11 series of con:pCJters. (.o · 

Vie thouzht that you ,,~i :t1t ue interested in tlw current 
dev~lo~ffients, our plans for distribution and our plans for thu 
n\:xt fe•,: n:onths. 

;:. t t a c t1 e d to t h i s 1 e t t e r a re re po r t s u n ', J AT r:- Cl 1~ -11 and i t s 
extcnsit,n ~JATFOR-llS and 1i.l\TBCL-ll our nm,: COBOL compiler. 

I f y '.) u have an y q u e s t i on s c1 u o u t any of t he de ta i 1 s c:.. f t he 
com,,ilers ur our distribution procedures, please do not hesitate 
to contact 1.ie. 

Yours sincerely, 

UDC:cd u.u. Co1,1an 

c.c. /,ir. Gordon Bel 1 • ./' 

I 



WATFAC 
Box 803 
Waterloo, Ontario 

Waterloo Foundation 
for the Advancement 
of Computing 

August 15, 1975. 

PFWCRFSS RFPC!RT 

WATFOR-11 and WATFnR-11S. 

~ATFUR-11 has been co~pleted and availal,le for distribution since 
J.:rnuary 1, 1'075. The com~i ler h1plements J~lJSI standard F0''ffrU\i! IV 
vliti1 format free I/:1 and other extensions. It compiles .:it very 
hiLh speed vd th excel lent error diagnostics. 

HATFCk-11S is a version of WATFOR-11 whicl1 includes extra lan~uage 
features for structured prot:r;in:min:> It contains the fol lm·lin 
constructs: 

and 

Ir THE:J ELSE, 

\'/HILE DO, 

Llf' CASE, 

as v1el l us several other similar features. Fr:nrrv1J1 jJro1:rarns which 
run under the UEC FORTl1Al'.! IV compiler should also run under 'd1'i.TFCR-ll 
and WATF0~-11S and produce the s~me results. 

Both the ~JATFGH-11 and WATBOR-115 compilers are availaLle to be run 
under the l,SX-110 and LSX-11.1 operatin,:: systerris and Ld 11 soon be 
availaGle Crall 1975) under the RT-11 operatin~ system. The 
compilers use 24K of rnen,ory for the s1nallest confir;uration. Using 
tl1is size of memory the compiler can accept about a 200 statement 
FORTRAN program. Of course the number of statements is hiGhly 
dependent on the size of arrays. Tne compiler can be expanded to 
use a larger amount of memory and hence Improve Its i:,erformance 
botn in terms of sµeed and size of program handled. 

Specific details aLout these two compilers and the distriLution 
packat:e arc attached to this report. 

The distriLution of the compiler Is bein:,~ h,1ndled in a strair;ht­
forward manner - Upon receipt of a request, a distribution package 
is mailed to the potential user. The user completes the,various 
forms and the contracts and returns them to \JATFAC. WATFAC then 
co~ies WATFOR-11 onto DECTAPE or kKOS disk and sends the compiler 
to the user. The compiler Is distributed as a number of object 
decks v,h i ch can be comb I ned to form a task by the rece iv i nr~ 
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installation. The object decks include ~ATFCTR-11 compile-tine ~nd 
execution-time routines, additional object decks to create 
WATFOR-llS (if requested), built-in FORTRA~ functions and the run­
time support routines for formatted input-output. These last two 
items are part of the Ditital Equipment Cor~oration FORTRAN 
Object Tin1e System Version 4. By including the last two object 
decks oar compiler Is independent of various versions of the 
operating systems under which it is implemented. 

The WATFOR-11 compiler is leased on an annual basis and at present 
costs $600 per year. The additional features for WATFOR-llS cost 
$100 annually. 



WATFAC 
Box 803 
Waterloo, ·ontario 

Waterloo Foundation 
for the Advancement 
of Computing 

Ausust 15, 1975. 

;'I II. T p; n L -11 

ii1\Tlh-;L-ll is ,'1 load-and-,,o l~dtc!i CCCCL con;;iler 1·,hici) is fllodclled 
after \/1;.TFrrn-11. This cm;:kiler is desi~)1ed for an environment 
\diere l.Jr[,e numbers of ::.mall f'i le-process in~ 1.rcr,rarns (I.e. 
educational institutions) are to be processed. tJATC'.JL-11 compiles 
:rnd executes L.::itc!w~; of r:'ClG,JL pro1,rams at ~peeds i.:,robahl y 
cxceedinr the s~,eed of :i HlOO l ine-;:i-r:iinute printer or 10G1 card-
u-1,:inute readt::r. Excellent di;ciino~tic r,;es:;a/,l~s ,7r~ issued to 
assist the pro:,rc.1rnrwr in dctcctin:. errors at both compile an. 
i!X,~cution tirne. Tihi coni1.iler is Jesi:.ncd to be a r.iinir,ur.: ,' "'I 
standarJ CC8 1'L cor:lf,iler ~dth lli1lD..Y. extra lan;.ua;;,e features. It 
z.i~,;.,,ears to acceµt a ric11er version of CJBGL t:1en iEC's CCBCL-11. 
l'roi,rar.:s v;hich run under ;)EC CGRGL-11 should also run under 
jJ'.TBOL-11 and produce the :,ame results. 

Tiae compiler is not quite com;.ilete althouf,h it presently ~·dll 
cor,1pi le anJ execute a lcJr;_C number of UJB(lL test pr01,ran~s v:;1ich, 
exercise r,,os t of ti1c 1 anr.uaLe ft~aturcs. 

he expect tne \UHiLiL-11 com1dler to be .Jvailable for distrii)Utiun 
on or before January 1, 197£. Initially it 1/ill baeavailable 
under the r:sx 11-ll and ,:SX-llMoµerating system. It Is expected 
that t!w compiler ,Jill require about 24K of memory for the 
sr,·,al lest configuration and ~Ji 11 accept at least a 200 statement 
COCOL pro~;ram. Of course the number of stater.tents is hi~)Jly 
dependent on the size of tables and the number of files used. 
The compiler memory requireme11ts can be expanded and as a 
consequence Improve the performance In terr.is of both speed and 
size of program. :~. monitor ls also beinr, implerr.enteci vdtich will 
al low a mixed job stream of ~II\TFOH-11 and HATBCIL-11 programs to 
be executed. 

The distribution package for UATBGL-11 Is not yet available. It 
is ~lanned to distribute WlTnOL-11 as a set of object decks on 
either JECTAPE or !~KOS disk. These decks are then built into a 
task by the receivinr, installation. The object decks wil'l include 
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1,Jt,TBJL-ll compile-tir;,e and execution-time routines ,rnd the 
conversion, comparison and arithmetic run-time suµport routines. 
These last three items are from the Dilital Equipment Corµoration 
COBOL object time syster,1. By includinz them the compiler is 
independent of the various versions of the operatinz systems 
under which it is implemented. 

The WATBOL-11 compiler will be leased on an annual basis. Although 
the lease fee h~s not yet been decided we expect it will cost 
about the same as \iATFur.-11. 



!JD~DD!D I NT E RO FF I C E MEMORANDUM 

TO: Distribution DATE: September B~ 1975 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC : ML 1 2/ A5 l 

SUBJ: ASR CAPABILITY--WHAT IS IT? 

11 d like to know how ASR 1 s are used. 

Do users keep the tapes? How long? Is the tape just a kludgy 
way to do editing? To get more throughput through a 1 ine? 
To pay less charges? 

What l 1 m driving at is--why can 1 t we build in page editry 
with say 4 to BK bytes of RAM storage to hold the page and 
serve 90% of the ASR market? (This would solve the TWX and 
internal DEC network problems for example.) 

GB :mj k 

Distribution 

Ed Corel I 
George Friend 
Al Huefner 
Andy Knowles 
Roy Moffa 
Bob Puffer 
Mark Sebern 
Tom Stockebrand 
John Wolaver 
Mike Wurster 
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~n!nomn INTEROFFICE MEMORANDUM 

TO: 

CC: 

SUBJ: 

Ron Ham DATE: September 8, 1975 
Pete Van Roekens 

FROM: Gordon Bell 
Larry Portner 

DEPT: 00D 

EXT: 2236 LOC: MLl 2-1 

OMS/ 11 

Is DMS/11--a Data Base Management System for the PDP-11 by R. 
Hochsprung, as presented at the Fall 1973 DECUS--useful to our 
DMS/11 planning? 

GB:mj k 
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~n~noma INTEROFFICE MEMORANDUM 

TO: Steve Teicher DATE: September 9, 1975 

CC: Dick Clayton FROM: Gordon Be 11 
Rob Van Naarden 

DEPT: 000 

EXT: 2236 LOC: ML12/A51 

SUBJ: 

What are you thinking vis a vis a WCS and user ROM microprogramming? 

GB:mjf 
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D I G I T A L INTEROFFICE MEMORANDUM 01?43 

PAGE 1 
SUBJ: DATE: 09-(iJ9•75 

F'ROMS GORDON BELL 
EX: 2236 
MS: ML12-1/A51 

* * * * * * • * * * * * * * * * * * * 
TOI Fir'.E: 
* * * * * * * * * * * * * * * * * * * 

CHANvE IN MEETING NOTICE 

··-~-·--------~--------· 
Toa Distr1bllt1on 

Larrv Roberts, President of Telenet, Will now V!stt us on 
October 24-•manv of you were going to be out of 
the country on October 1, 

October 24, 1975 
Time; lH:00 AM until 3:00 PM 
My Oft1ee 

* 
* 

Purposes to convince us that an interface to Telenet is an 
1moortant and profitable product, 

There are three areas of interest that I believe are beinq 
attend to already: 

1, 10 interiace Via DAS10, 
2, Co~munications Products. 
3, Standard networks or other products ce,Q. RSTS), 

* 
* 

Please arranae to have a spokesman trom one of these areas in 
attendance c~,q. Pearson, Alusic, TeichholtZ), 

~············~·············-----~------------·---------------
I will attend:---···························------~~---·--·-· 
I Will represent:••••••••••••·······-·····•·················· 

GBamjt 

Distr1but1on ·-------.. ··· Don A1us1c 
Bob Klein 
Irwin Jacobs 
John Leng 
Julius Marc1Js 

Stan Olsen 
Stan Pearson 
Nat Teienholtz 
Larry Wade 
Stu Wecker 

* * 
* * 

* 

* 
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.D • I G I T A L INT8ROFF!CE MEMORANDUM 01.?44 

PAGr.;: 1 
SUBJ& Me:gT!NG NQT!CE••10/2, LASEF•SCAN LI DATE: 09•09•75 

F'ROM: GORDON BELL 
EX: 2236 
MSl ML12•1/A51 

* * * * * * * * * * * * * * * * * * * * * * TOI Fit,E 

* * * * * * * * * * * * * * * * * * * * * * 
MEETING NOTICE ................ 

To1 Distribution 

Mr, street, Laser•scan Limited, will be visiting us on October 2. 
The attached letter will explain his visit and more information 
will be c:ominQ, 

Pendinq Mr, street's confirmation, the meet1nQ will be heldi 

Datez October 2, 1975 
Time, 1 200PM 
Place: Mv office 

············-----------·······---·----------------------~--------
I will attend:•••·-·····---~·-·-----~-------~-~-~---·---·-·-···-
I can't make it:•·--·······~················--~----······~·-···· 
GB1mjf 

Distr1but1on 

-- ... -·-·-~--· Leo Bennett 
Eo Corell 
Len Hallo 
Bill McBride 
Mark sebern 
Tom Stockebrand.whost 
Phil Tays 
Ed vrablick 

* 
* 

* 

* 
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Tel: 0223-69872/4 
Telex: 817346 

Cambridge Science Park, Milton Road, CAMBRIDGE CB4 4BH, 

-4.. ..3 · ~ Professor C.G. Bell, 
--~~-:- (V. P. Engineering) , 
c ~~ Digital Equipment Corporation, 

.j Maynard, 

"- ..... 

~ Mass. 01754, U.S.A. 
~ 

-· ...: '. -:-, 

Dear Professor Bell, 

I hope you are well. You may remember that some time ago we 
met when you visited the Computer Laboratory in Cambridge, and 

~ ,_ saw the HRD-1 as it then was. At the time you were quite 
..... ~- interested in this equipment for your own purposes, but 

unfortunately, we were too late for particular provision which 
had just been made to obtain micro-film equipment. 

·-~ As I shall be in your area during late September, I would 
very much welcome the opportunity of visiting your establishment 
and discussing with you some of the possibilities for our 
Company and its equipment as they now stand. 

~· The earliest date on which I could visit you would be Friday, _ r-~· .,26th September, but preferably it would be during the following 
:.J...Y~ week, say between October 1st and 6th. I,; '2 CJ."' 01 . 

I do hope you can give me two alternative dates at either end 
of this period, which would suit you. 

G.S.B. Street 
Director. 
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:1E KNOU THE ARE.I.XS YOU \,IO!JLD LIXF. TO :::irscuss so I CAN ALERT SOME 
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TO: Distribution 

CC: ODD 

INTEROFFICE 

u1.?47 

MEMORANDUM 

DATE: September 12, 1975 

FROM: Gordon Be 11 

DEPT: DOD 

EXT: 2236 LOC: ML12/A51 

SUBJ: DDCMP z et al STANDARDS 

In talking with Adm. Haak, who buys and installs computers for the Navy, 
his group strongly suggested we nominate DDCMP and the network protocols 
as standards to ANSI and CBEMA. 

What can we do here? What do you think? Nat, will you come forth with 
a proposal or statement? 

GB :mjf 

Distribution 

Larry Portner 
Nat Teichholtz 
Larry Wade 
Stu Wecker 
Pat White 



TO: 

SUBJ: 

INTEROFFICE 

{11748 

MEMORANDUM 

Ron Ham DATE: September 12, 1975 
Larry Portner 
Pete Van Roekens FROM: Gordon Be 11 
Larry Wade 

DEPT: OOD 

EXT: 2236 LOC: ML12/A51 

PROGRAM CONVERSION 

In visiting US Navy people, they were concerned about conversions of 
programs from IBM and Honeywell. There's a major problem when DBMS-type 
systems are used, since these contribute to incompatibility. 

Can we: What's the thinking here? 

GB:mjk 



u1749 ~o!oomn INTEROFFICE MEMORANDUM 

TO: 

SUBJ: 

Distribution DATE: September .12, 1975 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: ML12/A51 

INTERESTING PERSPECTIVE ON OP.SYS.MODS 

In talking with people from the Navy, they stated they forced a vendor 
who had benchmarked a system and given a certain performance, to give 
free hardware when the Op.Sys. had been enlarged and the performance 
decreased. 

GB:mjk 

Distribution 

Pete Conk 1 in 
Dave Cutler 
Roger Gourd 
John Levy 
Larry Portner 
Larry Wade 
Pete Van Roekens 
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mnmnoma INTEROFFICE MEMORANDUM 

TO: 

CC: 

SUBJ: 

Jim Be 11 DATE: September 12, 1975 
Mark Sebern 
Stu Wecker FROM: Gordon Bell 

Andy Knowles DEPT: 00D 

EXT: 2236 LOC: ML 1 2/ AS 1 

CONSULTING WITH UMASS VIA HAROLD STONE 

Since Harold Stone consults for HP, we should be careful with our own 
interaction with him. Are we going to, or do we want to build a 
relationship with him? 

GB:mjk 



TO: Distribution 

(11751 

INTEROFFICE MEMORANDUM 

DATE: September 12, 1975 

FROM: Gordon Be 11 

DEPT: OOD 

EXT: 2236 LOC: Mll 2/A51 

SUBJ: LASER PRINTERS 

HP has taken licenses with Canon and Spectra Physics (?) for their 
printers. The copies are pretty. IBM is apparently working like crazy 
too on this. 

I believe these all require a dry photographic process. What have we 
thought about here? 

Should we get together to see what is known? Wouldn't Polaroid be the 
ideal company to work with? 

GB :mj k 

Distribution 
Jim Be 11 
Ed Core 11 
Bob Puffer 
Ken 01 sen 
Mark Sebern 



r~,1?88 (J ' .. 

D I G I T A L INTEROFFICE ~~MORAN OUM 

PAGE 1 
SUBJI DEC HANDBOOKS DATEI 09•17•75 

FROMI GORDON BELL 
EXI 22J6 
MSI ML12/A51 

• * * • • * • * * * • * * * * * * * * * * TOI FILE 

* * * * * * * * • * * * * * * * * * • * • 

Tos Distribution 

SUBJa PRlCEs AND STRUCTURE OF OUR HANDBOOKS 

I keep gettinQ promises from my friends in academia Who teach 
the PDP•11 to stop buying 1t because the manuals are numerous 
and exc>ensive, 

* 
* 

Dan siewiorek, Protessor of CS at CMU, wrote a book to explain 
the PDP•11 Cand data structures), but recently called me when the 
price to students go to be S14 CS4,50 for processor handbook and 
$9,50 tor CAPS), 

If the costs are indeed this high, can we give universities the 
plates to reprint them? Are we modular at the wrong 1eve1? Will 
new lanquage and command standards help make the fabricat1on, etc. 
easter? Aren't we better oft being less modular here? ls 
microfiche a possibility? 

Is this just a problem in our small EDU market? Are there other 
quantitY users?•••••••••••••••••~•••••••••••••••• 
Who•s responsible tor manual structure planning 
and pricing?·••·········•·•·••••••••• 

I view that tnis was only solved once in the old POP•B handbooK 
that had everything. Now we've blown it there, 

GB1mjf 

........ .,'!!!'-~· 
Dick Clayton 
Dleic EcJchouse 
Bob Gafford 
Win Hindle 
J.ohn Jones 
Oleh KostetSKY 

Ed Kramer 
Ken 01,en 
Larry Portner 
Charlie spector 
Larry Wade 
Gerry Witmore 

* 
* 

* 
* 
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D l G l T A L INTEROFFICE MEMORANDUM 017~~ 
PAGE 1 

SUBJI EDITORS DATEI 09•17•75 
FROM: GORUON BELL 

EXI 2236 
MSI ML12•1/A51 

* * * * * * * * * * * * * * * * * * * * TOI FltE 

* * * * * * * * * * * * * * * * * * * * 

Toa 01stri0ution 

SUbjl ANOTHER•••••• EDITOR, NUTS 

At the VAX meeting today I heard that there's to be another 
editor tor VAX, with different syntax, etc, Please, please, 
please don't give us another editorl What l see for the 
hard•copy editors, 

* * 
* * 

0, TECO••most compatible among 8, 10, 11 (don't know about 15), 
ls strongly liked and disliked, Not useful for novice, 
Probably w111 get on VAX due to the strong likes, Turns 
out to be useful tor certain kinds of users, 

1, BASIC editor as part of languae 1 

2, EDIT evo1ving to SO5••10 and no~ on 11 1 Line #'s proven as 
an editor in a variety of user environments, 

3, RSX 15 and 11 Editor--not line# oriented, seems OK, 

4, ~ditor in BASIC bY Ken King 

s, CCA Editor to be used in ~essage switehin9/WPST system being 
installed at DEC, 

&, ? for 8 

7, VT61 Editor 

8, Pr0Pose1 (HELP) new editor 

The tube editorsz 

0, Allot the above, 

1. VTED on the 10, 

2, VT21 editor tor typesett1ng, 

3, New word Processin; editor, 

* 
* 

* 

* 



{ 

PAGE 2 
SUB,J I EDJ'I'ORS DATE; 

FROMI 
09•17•75 

GORDON BELL 

To my knowledge, there's only been 1 study on the subject of 
performance tor editors, Ken King has a copy ot the resu1ts, 
but it looked roughlYI 

1, For text input, nothing matters 

2, tor editing the tube is best by X2••po1nt to the stuff 
rather than describe where it is, 

3, for string edits, TECO gets about 30% over others due to 
terseness••etc. 

4, The string editors, sos, OED, the multics editor are all about 
the same tor corrections, 

Also, there's a proelem for doing text typesetting in a coherent, 
formatted way, 

Where are we going here? Can 1 see a Plan/state~ent of problem? 
Who's driving it? Given that we're understaffed bY 30% in 
languages, wny are we looking at a new editor? 

It would also be nice to nave a standard syntax tor the editors 
we have that are implemented across machines and systems: the 
sos, TECO, VTEO, ~EW•edit? What's happening on this? 

GB:mjf 

D1stribUt1on 

~---·-------Peter Conl<:11n 
Jac1c Gilmore 
Ron Ham 
Tom Hastings 
Ken King 
Larry Portner 
Pat White 

o:1760 
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I1IGITAL INTEROFFICE MEMORANDUM ,(}1?61. 

SUBJ: 

* * * 
TO: 
* * * 

AGENDA/MINUTES ODD 

* * * * * * -OOD 

* * * * * * 
* 

* 

* 

* 

* * 

* * 
* 
* 

* * 
* * 

DATE: 
FFi:OM: 

EX! 
MC'. ,.) + 

* * 

* * 

* 

* 

PAGE 1 
09-04-7::) 

DICK CLAYTON 
3638 

Ml ... :5--· 2 

* * * * * 
* * * * * 

SUBJ: DOD STAFF AGENDA--9/4/75 

10:30 

10:35 

10:40 

11:00 

1 :L : 30 

12!30 

RE.'V i <0W Mi nutc0!:, 

Product Line Msr. Dinner Meetinss 

Business Plan Review Procedure 

Product Manasers Review 
,Jc>b de!;;c r i Pt :i. c>n 
Gri;::en Sh<::.'et 
Overall orsanization PercePtion 

Assisnment of Best/Noelcke 

Role of DOD Secretars (rotation) 

FUTURE AGENDA ITEMS 

Po rtn~' r 

Laut 

Abbc0tt 
Po rtn~,., r /Cl a!dton 
All 

Puffer/Cl astc:in 

All 

When do we want to finalize capital & operatins budsets? 

(j'/1 :1. 

<"i/1:L 
9/11 
9/ :l. :L 

9/11 

9/18 

9/18 

OOD-MKT Committee interface (40 min.) 
Sales meetinss (esPeciall8 SPain) (10 min.) Cla8ton 
Statu!:; c>f microProc~•!:;sc>r Prc>,.ic;ict < j_~:i min.) <}f"k Hu!:.!hc;1!;; 
What is our affirmative action status Abbett 

and what Problems are kes for 
ne:-:t 12 months 

What is PDQ status and what have 
we learned? 

C:30 min.> 

(15 min.) 

What is the Purpose, form, and content 
of the UPcomins MIT lecture 
series? 

What is 3 ~ear serial bus 
s; t rat<.-?!.'.!!:l? 

(30 min.> 

(20 min.) 

Puffe1•/ 
Cronldte 

Bastiani/ 
Cla\:d,on 



( 

9/:1.8 

9/18 

9/25 

9/25 
St:~Pt. 

l.0/9 

Oct. 

ENPfa>cted 

?/04 
9/11 
9/18 
9 /'")i::· ,/ ...:..J 

l.0/2 
l.0/9 
l.0/16 
l.0/23 
l.0/30 

AGENDA/MINUTES ODD DATE: 
FROM: 

What is resolution of DEC 20 
ITIE.'ITIC) l'!;:I !.:; t rat<:~8!;:I 
OOD space suidelines 

(20 min.) 
(60 min+) 

Report on in house 2 !;:IP.ST' PDP-11 
st rad,E.'S!:, • 
QCMS defect reportins s~stem 

usase 

Is there a field intesration Plan !;:let? 

Hc)no ,,a,, i a Po 1 :i. r.'!;:I 
Is there a formal action Plan that 

allows follow UP on field oriented 
Product safet!;:I problems? 

Block mode strates~ resolution 
Is action on ECO control called for at this 

t:i.me? 
What is har:,r:-en:i.n1:.t to makt:~ S!~~d,ems a n~al it!,~ 

in the wa!;:I we do business? 

at tendanci;,, at DOD mc,;.>c~t:i.nss: 

GD LP F~P r.;:c PL MA JM HL 
X 

-~ 
X X X X out X 

out X X X X X X 
X X out X X X X out 
X X X X X X X X 
X X X '!" '!" X .-!:- X 
X X X X X X X X 
X !> X X X X out )( 

X X X '!> X X X X 
X X X X X X X X 

PAGE 2 
09····04·--7~:i 

DICK CLAYTON 

Len~!/ 
1 ... (-:.'ma :i. T'€~ 

~~,\}-~ 
CC)IT1PUtE.> T' 

Resource Co. 
Smith/Pecore 
Smith/Shields/ 
RC/RP 
Bf:.>11 
Shields/ 
Minezzi 

Ma rcui;;./Po rtnf,J r 
Marcus 

Cla!:~ton 



KEY MANAGEMENT ISSUES 

(OC.. O.~o.) 

¥ 11, 1q1{ 
tl1770 , 

-Terminal Strategy ** 
Discount Policy 

~software Business Strategy 
? Memory Strategy 

Competition with OEM 
Low Cost Selling Strategy 

-Transaction Processing 
-IAS 

Marketing Function* 
-Mil Spec 11 
_ Low end printer 

-Low end CRT** 

Knowles/Puffer 
Johi1son/Michels 
Johnson/Portner 
Johnson 
Hindle/Long 
MC 
Portner 
Portner 
MC 
Clayton/Buckley 
Stockebrand/ 
Cortei) ' 
Qale, Halio, 
Sebern 

Product Line/Field Org. * OC 
-Red Book Update Bell 

CoITL~ercial Product Strategy s. Olsen 
~ Combined 11/70, VAX & 2040 OC 

Strategy (Hll\. -~ ~\J.4' ,,~,~) 

Decided, managers needed 
In process 
In process 
Partially decided 
Awaiting write-up 
In process 
In process 
Open 
Stalled 
Dick owes alternatives 
September 1 

Open 

October Woods 
Open 
Open 
Open 

**********************************************************************************j 

FUTURE AGENDA ITEMS 

Catalog GMO Review 
--Mid & Large Operating 

System Strategy 
DEC Tablet 
Industrial OC Concerns 

-central Vs. PL Software 
Dev. 

-MC/00D Interface 
Company Chaplin/Shrink 
Organization-how to avoid 

15 layers 
Benefits Overview 
Test of Space Assumptions 
High Potential People & 

Quarterly Letter Items 
Info Sent to Field 

Knowles 
Bell -
Johnson 
Vachon 
Portner 

~/Thompson 
Burke 
All 

Bornstein 
Crouse/Thompson 
Burke 

All 

March 76 
Open 

Open 
Open 
Open 

Open 
Future Woods Topic 
Future Woods Topic 

September 
Open 
November Woods (with 

interim discussions) 
September 22 



!D!DD!D INTEROFFICE MEMORANDUM 

TO: Gordon Bell DATE: 
FROM: 
DEPT: 
EXT: 
LOC/MAIL 

September 10, 1975 
John Fisher 
Administration 
4515 

STOP: ML 12/1 A-50 

SUBJ: MID & LARGE OPERATING SYSTEM STRATEGY 

At the Woods Meeting we held at Stan's home you agreed to 
return to the OC with a strategy for holding together 
Mid and ~arge Operating Systems Strategy. I continue to 
carry this as a future agenda item for the OC and I sense 
that there are many people, including Marcus, Portner, 
Clayton, etc. who feel it needs to be resolved. Where should 
be go from here? 

SUBJ, J:N'l'ER}l,.CTION OF OOD AND MARKETING COMMITTEE :...- ~ z.,. 

I (PW/~) -- -

l 

I am still waiting for your wri~eup of how the 00D and MC should 
play together in making Corporate Product/Market decisions. This 
was requested by the OC some months ago and I believe it is of 
significant importance that we ~hould consider its publication as. 
a "Green Sheet". Today, I don 1 t think anyone in DEC could explain 
clearly and simply how we decide on designing and introducing a 
new product. 

SUBJ, CHEAP CRT 

l 

At the last Woods Meeting there was consensus of the pres~ing need 
for a ch~ap CRT. Gal~Halio and Sebern were going to set up 
a special study group to make this happen. Also, at the 8/25 
OC meetin~Puffer explained that he is looking for a new Product 
Manager to drive this. Andy is looking for a strong Marketing 
Manager to define a winning market strategy. Apparently there 
is much confusion about where we are going and the study group 
which you promised to set up has never materialized. You will 
recall Ken's feeling that genius was necessary to pick a unique 
product strategy,and I think everyone was hoping that this might 
come out of the Gale/Halio/Sebern team. 

Should we continue to push for this? 

,,,. 

ff1~?1. 

' 

I I 

I 

I 
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INTEf<OFFICE fVir::l\FiOl</-\N DUI\~ 

TO: Gordon Bell 
John Fisher 

ML12-1/A51 
ML12-1/A50 

DATE: Scptcraber ~-, 1975 
FR0!1: Ken Olsen 
DEP+: Administration 
EXT: 2300 
LOC/MAIL STOP: ML12-l/A50 

SUBJ: REVIEW OF 32 BIT MACHINE 

In addition to the periodic general reviews of all major projects with the 
01•crations Committee, think we should spend a half h0ur or one hour on 
s rfcc i f i c projects. 

I think it is time that we spend a half hour on a casual review of the 
32 bit computer. Will you schedule a review of this soon? 

I think this should be without slides, flip charts, or formal presentation, 
but should be just a casual revieH of \·1hat has been going on. In general 
ten-:is; we should knm<J ho·.-1 lor,g it \·Jill take, \·1hat impact it \,ill make, 
whether it will wipe out· the PDP-10 or will the PDP~lo wipe it out, or 
whether the two can 1 ive compatibly forever. We are parti_cularly interested 
in how compatible it is with the PDP-11.soft\·tare. · 

It seems to me that our original goal \·las to make this machir·,e, r) co:-:-,patiblc 
with th~ 11, and 2) accomplish all the wonderful· things that new design 
makes poss i b 1 c. It ,-ti 11 be good to rev i C\·I ho1·1 \·,•c hc:ive dev i Ei tcd i· u rt he i" 
from this goal and what we have gained by this deviation. 

/ma 

• 



Professor James Snyder 
Computer Sc)ence Department 
University of 111 inois 
Urbana, Illinois 61801 

Dear Dr. Snyder: 

September 3, 1975 

Ve sadly regFet the death of Professor Don Gillies of your department-­
a pioneer computer scientist, who has been active throughout the 1 ife 
of computing .. His students (here) remember.him as really bright and 
inspiring. I enjoyed the interaction with him on his Pascal language 
work. 

It is therefore with mixed feelings ihat I enclose a check for five 
thousand dollars ($5000) on behalf of Digital Equipment Corporation to 
be used for an annual commemorative lecture serie~. However, we feel 
i.n this smal i \,ay he can be remembered and computer ~ciem:e 1ec1rnit:g 
can partially continue in his name. 

As the details of the series become firm arid operates, we would like 
to f o 11 m-.., it. 

GB: mj k 
cc: David Kuck 
Enclosure 

·r\c~1·e 1 y, 

I ~~"'--- ~-· 
'-~~don Be 11 
'it,J_te President 
Office of Oevelopmant 

.. 

DICIHIL EQUIPMENT conronATION. 1<16 M/1IN STIIEET, MAYf\!AHD, r.1/\SSACiHJS[TTS 017:,-1 

(bl /18'.)/-c,111 I \'\'X: il0-34/-fJ}l,' I tc.U:X: U4-l:M~/ 



D I G I T A L JNT~ROfFJCE MF~OPANDUM 

SUB~J: F Pr, A ' s F 1 ~~ A , , t, Y D~TE: 
FROH: 

EX: 
MS: 

* * * * * * • * * * * * * * * * * * TOi Fl~'E 

PAGE 1 
09-23•75 

GORDON BELL 
2236 

ML12/A51 

* * * * * * 

* * * * * * * * * * * * * * * * * * * * * * * * 

To: oistriblltion F'/tJ 9/30 

It 1ust occurred to me that these devices wntch are now belnq 
introduced oiter an 1nterest1nq alternative to what would 
have been rando~ logic on PCB's, TheY offer lots of 1nterest1nq 
alternatives to conventional ROM's too. 

Who can carrv out an ~na1ysis to s~e 1f it works as a means of 
aftectina te~taollttv, stockirq, PCB area reduction? 

Cou1d we get a se~lnar nere to expose and recom~end? 
Who Should do it? 

Distrtbuttor-______ .. ____ .,.. 

Enoineerfnq M~naoers 
Bob Armstrona 
Michael Depevrot 



0 ! G ! T A L INTEROFFICE MEMORANDUM ,(rJ:~75 
PAGE 1 

SUBJI DATA BASE/5100 DATEa lllq .. 25.75 
FROM1 GORi,oN BELL 

EXI 2236 
MSI ML12/A51 

• * * * • • • * • .. * • * • * * * • • * * TO I FILE 
• * * * * * * * * * * * * * * * • * • * * 

SubJI ALL THOSE TINY DATA BASE PROBLEMS CAN BE DONE ON A 5100 

Toi Ofstr~bution 

The IBM l'lardware language, and ir,terface, is ideal to tack1e 
a11 those tiny, turnkey data•base app1ications that there ere 
m111ions ofa 

1, Pharmacy record contro1 
2, Doctor's office 
3, Dentist's off;ce 
4, S1mp1e tax form fi111ng out, 
S, Automobile pr~cing, financing, etc, 
6, DEC f1e1d office inventory, co~outer conf•guring, 

How wi 11 t l'ley go about doing applications al'ld se11 i 1'10 4 t? 

• 
• 

W111 distributors spring uP? People who se11 fixed app1~cetions 
i::,rogra1T1s? 

GB1mJk 

Distr1but4ol"I 

----------- ... Operat;ons Committee 
Product L1r,e ~anegers 
Jerry Todd 

• 
• 

* 
• 



• 
--~----------'-'-----------------------· 

* • 
------------------~------------'-----· 

• 
----------------------------~~~--· 

• 

• -- -·-------------------'-~·-----""------------..:........;;.. __ ..:...._:._.__,.;,...;;..._..:...._.:__ ....... ___ _ 
-------------· 

--·-------- .. ------··-·--·--.--------------------------- -------------------------• , . 

-------~-----·--'-·"1..;.:_'., -· 

-·-----···--·-----------·-------------------------'------------------

~~i . _.,-~,,~:·p'.~{tL~"'s::: ~,:;~..-{i~~;_.:. .................. --.-.,, 
Jan,ce ·c~-r~~~--
01ck C1aytol'I 
8111 Demmer 
Bob 1<1rl< 
C1ey Nee1 
A 1 Rvder 
a;11 Strecker 

-01.:777 

• 

• 
l • 

------------------------------· 

• 
-------·-·-· -------



0 l G l T A L INTEROFFICE MEMORANDUM 

SUBJi ROM MICROCODE 

* * • • * * • * * * * * * * * * 
TOt FILE 

DATEI 
FROM1 

EXI 
MS1 

* * * * 

,[ r--ia ·<"'jQ ,_. 
\.J..a. I O I it 

PAGE 1 
10•01•75 

GOR!"}ON BELL 
2236 

~L12/A51 
* • * * 

* * * * * * * * * * * * * * * * * * * * * • * * 

SubJ: INCREASING SIZE OF ROM MICROCODE ON PDP•11'5 VERSUS TIME 

Toi o;stribut,on F/U 10/10 

It's clear we've rea11v c;n retrospect) missed opportun;ties 
to eas;1y mid~life k;ck a11 our processors as b;polar ROMS have 
gone from 1K to 2K, Now when they go to 4K (1 to 2 years) can we 
easily retrof;t, to get double the m;crocode in the same board 
space w.thout retooling, etc? 

Lloyd o;ekman is putting the VAX string stuff in 11/03, Are these 
cand4dates for 45, and 70 Cwh;eh don't vet have the new 2K RO~Sl? 

Are there ot~er operations to he1P these mach;nes now? 

Should we consc;ent;ous1v Plan tMis on new designs,,,;t's on1v an extra 
bit •n micro PC? 

Please comment, 

GBsmJf 

Distr,bution 

----------- ... Bob Armstrong 
Jege Arulpragasam 
Diel< C1ayton 
Ed Corel 1 
B; 11 Demmer 
Lloyd o;c:lc,.,en 
Duar,e o;clchut 
Ler, Hughes 
Cl'luck Kaman 
Bob !<irk 
Jim O'Lcugh1in 
Steve Rothman 
Al Ryder 
Bob Stewert 
Tom Stockebrar,d 
Steve Te~cher 
M41ce Tomes~c 
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~D!DD!D INTEROFFICE MEMORANDUM 

TO: 

SUBJ: 

OPERATIONS COMMITTEE DATE: September 22, 1975 

FROM: Gordon Be 11 

DEPT: 000 

EXT: 2236 LOC: ML12/A51 

IBM 5100 

Attached are the handouts submitted for the Operations Committee 
meeting today regarding the above subject. 

GB :mj k 
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IBM 5100 

Price < 
Package Portable; a bit big to move. ::::=-

Too big to move if programming 
( i • e. extra tape, printer). 

Service ? ::::=-

Desk-top St i 11 big. 
size 

CRT Sma 11 --
graphics No upper case? --==:::: 

--==:::: 
c:::::::: 

Hard copy Printer c:::::: 
60# --

Keyboard Overlays may help --

Processor+ ? --
Performance (Could be a very fast 16-bitter, i.e .• 6 

micro-s/16-bits discussed) 

COMM 2741 -=::::: 
interface This could give a way to other i/o 

Other i/o Not announced. Clearly not needed. -c::::::: 

Processor ? -=:::: 
features ? -==:: 

Primary Mem. 
RAM Up to 65K bytes (in 2K chips) --
ROM =-65K bytes? ...::::=-

Secondary Mem. Tape c:::::::::. 
Slow--90 sec. worst case. 

' -

DEC 

Does it matter? 

Movable in sma 11 area. 
Can't be moved by programmers 
Sma 11 floppy makes= possible in .> 2 years . 

Possibility exists for "user" replacement of 
modules. 

VT5X is big; LA36 is fine. Modular or sma 11 er 
CRT would get us a lot. 

Good sized. 
Could help us vis a vis word processing. 
VT57 would give plotting 
Clarke's is extensive 

Copier + printer 
Biqqer for printer 

PDP-11 
(enhancements for F.P. + strings would help) 

We have more--not clear about support. 

We have lots. 

Interrupts permit real time i/o and; 
multiproqramming (for multi-terminals) 

65K bytes 
This could give us trouble! 

Floppy 
We could get a user throughput of.> 1 Ov20% 
··•Showing high productivity 
C',....-._hlrir- \fi..-+-11"'1 Momnt"'\I ( nn <>n . 

t- t- 1::11 lv) 

GB 
9/22/75 



GB 
9/22/75 

A PL YES (CLAIMS 4x 
OVER COBOL FOR 

BASIC YES 

COBOL --

D IBOL --

MINI-COBOL --

EDITOR ? . 
·- ,__ 

FOCAL 

FORTRAN 

--
MACRO 

-- ·->---

PASCAL 
--
RPG 
----- -
AS A 2741 
TERMINAL 

SPEED UP 
BUS,)> 

> 

< 
> 

< 
< 

- ,_ 

? AT OMSI 

NOT CLEAR HOW OUR 
UP? LIBRARY? 

COULD PROBABLY GE 

YES--HOW WELL DO 
OF THE WORLD'S) P 
kOBOL) TAKE TO I 

ARE GETTING, DO 
IT? 

GOOD APPLICATION 

WORLD'S SECOND MO 
LANGUAGE, 
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IBM 5100 RESPONSE I <J ~t-lliT~ 

1. System Startup 

A. Operation 

~: 0fJl.. '--"-~ <;: Lj d-e Vl'\ jA.J . 12.-'T- \ I )__, 

~1'7 cv-J 

\~ '[4u.~ 

(Jtl.793 

• Thumbwheel selection of language or root system or application program 
on media, i.e. , 

• Depress BOOTSTRAP 

• Selection sets bits on bus accessible to bootstrap which loads requested 
module (or error halt) 

• Machine now set to environment selected 

• ? Allow chaining to another environment, or require re-boot? may allow 
some options depending on floppy space and/or other configuration parameters. 

• ? Automatic setting of keyboard interpreter to language/system selected? 
(i.e., APL keyboard, function keys?) 

B. Cost/Schedule 

• Should be fairly trivial, straightforward modifications (S/W guess on 
H/W); 1 month 

2. User Command Language 

A. Description 

• Current RT-11 unacceptable 
• Need English language, straightforward set 
• Could be function keys, or keyboard entry 
• Might permit access to RT-11 if user-selected at bootstrap 
• Key point - no new knowledge required to understand commands 
• Proposed set: 

COPY f A to B J 
-- lFloppy 1 to Floppy 2 

MAKE fi 1e 
RUN file 
ofCETE file 

CATALOG 
INITIALIZE 
LIST 

floppy 
floppy 
file ON (sc~een ) 

tprrntetj · 

; 
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1 Editing performed within language processor and/or separate editor 
program (thumbwheel select?) 

B. Cost/Schedule 

C:1:794 

• Currently planned RT-11 development (44K) to support ICLS subset targeted 
for summer 1976 release; could bootstrap off that effort; 3-6 months. 

3. File Structure 

A. Description 

• RT-11: contiguous, for fast access; other organizations not necessary 
due to lack of large on-line storage capacity. 

• File allocation mechanisms might be altered slightly to lessen load on 
novice user; system overrides provided for more sophisticated type. 

B. Cost/Schedule 

• Trivial; 1 month. 

4. Error Diagnosis/Reporting 

A. Description 

G Must be English language messages (possible message+ number to look up). 

• Fixed reaction to H/W - system errors anticipated (e.g., power fail, memory 
parity, unreadable block on floppy). 

• Possible "on-line diagnostics 11 as part of system floppy - automatically 
loaded and run at bootstrap (or optional), or loaded and run in response 
to error. · 

B. Cost/Schedule 

• Small -t- significant depending on capability selected; may have payoff 
in support cost control; 1-6 months. 

5. Root Operating System 

A. Description 

• RT-11 Single Job with additional interfaces to avoid user access to system 
capabilities (or perhaps available on direct request). 

• More/different system functions resident (depending on memory available) 
to provide correct performance mix (see below). 

• Prefer rewritten, new root 0/S with 11 zero-defect 11 goal-achievable due 
to reduced complexity/functionality. 

• Eventual goal of ROM-ing, and optioning subset functionality. 

0 Integrated communications? with RT-11 F/B? 
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B. Cost/Schedule 

• Trivial---+! man year for new product; 1-12 months 

6. Languages 

A. BASIC 

• Use BASIC/RT-11 (or "conman kernel 11 with 0/S interface) need to specialize 
to configuration, revise error messages. 

• BASIC/RT-11 - incremental compiler with "desk ca lculator 11 mode; has 
optional string capability (need 16K); supports CALL, overlays, 
chaining, sequential and virtual memory files; supports display pro­
cessor ( 16K). 

• Proposed 11 ROM BASIC" would provide table-driven interpreter with 
extendability via 

Co!KRflL./ 
E.JJ ,-r-

• Used for 11 immediate mode 11 and program development. 

• Cost/Schedule: Small41-2 man years; 2-16 months. 

B. FORTRAN 

t Use F4/RT-ll. 

• F4/RT-ll: runs on 8K (16K for string handlinT subroutines); produces 
object code directly (threaded - going to in- ine integer sunmer 1976); 

f. supports display processor (16K); math and statistical library of functi.ons 
available. 

-~ 
~\;-~~ ~ • Need to specialize to configuration and revise error messages. 

rJtf/ • Cost/Schedule: Small; 1-2 months r \ r t Used for program development. 

C. FOCAL ( i,;tiW> t V"\ ~ ~ / -li~ ~ ) 
• Use FOCAL/RT-11. 

• FOCAL/RT-11: based on FOCAL/PTS with support of RT-11 file structure; 
double precision (16K~ 
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1 Need to specialize to configuration and revise error messages. 

• Used for: 11 immediate mode 11 and some program development. 

• Cost/Schedule: Small; 1-2 months 

DIBOL 

• From COS-350 system. 

• Need to separate language processor from system, and review COS-350 
text editor, sort/merge, linker, PIP, librarian, and FILEX in context of 
alternative 0/S functions; may want to lift entire system and review 
user interface for possible modification at this level; also restrict F/B 
capability, multi-user capability? 

• Used for program development. 

• Cost/Schedule: Small---t?; 2-? months. 

E. APL 

1 From OMSI (OEM/LDP/ECP/EPG buy-out). 

• OMSI/RT-11: will support APL as well as standard keyboard; DECsystem-IO· 
compatible; double precision; memory overhead and implementation techniques 
unknown; EIS/FIS might be good__,. very desirable --+required (?). 

• Used for: primarily interactive (due to power of language) with some 
limited program development. 

• Cost/Schedule: probably small (runs under RT-11); 1/1/76 RT-11 version 
available to DEC. 

F. Mini-COBOL 

• Not needed if DIBOL? 
• Necessary for Federal Government? 

G. RPG 

• Desirable due to large user community of experience. 

• Parameterized execution of fixed program cycle fits system concept nicely. 

• Would prov.ide super competitor to very sma 11 System/3 and 360/20 systems. 

• Why didn't IBM provide? Too much impact on installed base? Will it 
be coming soon? 

• Used for: program execution (~ program development) 

• Cost/Schedule: unknown 
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H. PASCAL, PLl, ALGOL, etc. 

, Too limited to justify investment? Handle via DECUS? · 

7. Utilities 

A. SORT/MERGE 

, Useful in conmercial environment, but RT-11 file structure and lack of 
large capacity on-line storage minimizes. 

B. Edi tor 

• BASIC, APL, FOCAL, RPG - no {part of language processor); other languages 
require one; might separate system products around this sort of function. 

C. FILEX/PIP 

• May need some capability for floppy media interchange among systems from 
other vendors (and other-than RT-11 DEC systems) 

D. Linker 

• Only for versions of this product sold to computer-familiar customers; 
too much new knowledge for new users. 

E. Librarian 

• Not for this product. 

F. On-line Debugging 

• May need some capability in selected products (i.e., only for certain 
languages). 

G. System Patching 

• Not for end user, only by DEC persons (on service call)? tied to 
support questions. 

H. Prompting/"Help 11 Files 

• Desirable--+necessary; also depends on documentation available. 

8. Documentation 

A. Description 

U.'.iJ1. J, System tutorials, example-oriented. 
~~~~~• Language tutorials and/or reference? language-specific; potential costly 

~ ~ p ' investment. ·~.\i,s~ t\ System Managers Guide: high level, for multi-purpose system; also 
r<"v~ _w.V' .,.~ for product promotion. 

\Y-- ~~~\{~ • System internals for software support and sophisticated users. 
~~'(! \~J ~ ~ Self-study, Programmed Instruction Text . 

.• -~ l'~ ,C· 'TV-{¢£ id~ 
_:;~,f~B. Cost/Schedule: varies. 
rv-a~ 
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9. ?etformanc1:; Parameters 

A.. APL, BASIC, FOCAL - must 11 feel 11 fast; perhaps micro-code extensions or EIS/FIS 
to achieve (or offer 2 versions - one normal, one speed-up). 

B. Program development - lengthened compile times acceptable (not frequent 
operation); lengthened link times acceptable; editing should 11 feel 11 responsive 
and quick for sections of program displayed, but longer access times to 
source segments OK. 

C. Program loading - lengthened load times OK; run-time execution is the 
measure. 

D. File access - floppy access times acceptable for the anticipated file 
sizes. 

E. System startup - from system integrity point-of-view, would prefer mini­
diagnostic test before finishing boot, but time to load system and initiate 
activity may be important (IBM probably 11 instantaneous 11

). 

F. Memory usage - will vary with language used, but probably aim for larger 
system overheads to increase responsiveness; user programs may displace 
much, if not.all of basic system, retaining only sequencing, chaining, 
and re-start type functions; memory context will probably change more 
completely than in typical RT-11 single job systems; ROM-potential needs 
looking at (fixed-purpose machines?). 
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SubJ1 IBM 5100 Response Applicatfons Package 01799 ·~--- ---- ·--~ -------- -----~-----~ ------· 
Mot4vat40n1 
········~~· 
Thfs study fs motivated by the IBH introduction of the Mode1 

5100 desktop computer, The primary motivation for this product 
may be marketp1aee penetration~- making sure that the first 
computer in a shop 41 an IBM computer, thus making further 
se11~ng much eas4er, This would indicate that IBM recognizes 
substant4a1 growth 4n the 1ow to m4d range computer markets in 
the future, Whereas the 5100 does not seem to represent 
dangerous ~ompet4t4on per se, if the marketing strateqy of "first 
entry" fs correct, IBM could be seriously impacting our future 
se114ng sftuat4ons, which 4s a real prob1em, 

If we are to meet this challenge head on we need prfmarfly 
to develop reasonable packaged Prob1em Solver produet9 -- the 
major thrust of this section•• and to develop marketing and 
selling technf~ues suitable to thfs marketplace, Our hardware 
components are eompetitfve (e,g, RX01••11/03••VTS2), Any minor 
differences 4n the human usability of the RT~based sy!tem versus 
the 5100 are not highly s1gnff4cant because the vast ~aJorfty of 
the use of such a Product wf11 be problem so1utfon and not 
program generation, A product based on floppy d4sk r!ther than 
tape wf 11 perm4t verbose CRT dialogue durfng problem solution, 
and thfs 4s 0erhaps the optimal human interface, 

Problem Solving versus Process Implementation ------- ~------ --~--- ·---~-- -~--~---------
In terms of understanding a response to the 51~0 it fs 

useful to think of the S100 and System/32 as representing entr;es 
fnto two areas of low•end computfng wfth very different 
requirements. The System /32 represents competition directly 
against the tradftfonal min4computer 8 The /32 fs used to support 
bus;ness act~vfty and fa programmed to conform to t~e partfcuiar 
needs of t~e customer, Digital hos chosen to stay out cf the 
real end•user market here, s4nee this market fs cheracter;zed by 
an e•tensfve service relationship which we are not vet ready to 
address, IB~ has chosen to support the end•user market and does 
thfs by producfng gener;c application packages for very spec4f4c 
market areas, The applfcations represent extensive p1annfng and 
research fnto the given market, 

The 5100 represents an entry 4nto a quite dffferent market 
character4zed by problem aolvfng, This market fs certainly 
better estab14shed than the /32 market, and 41 characterized by 
1eaa ewpena4ve eclutfcn of the tradftfonal ccmputat4ona1 problems 
•• engineering ca1cu1at4ona, numerical analysis, etc, The 
markets are very different because the end uaer in the Problem 
Solver market ts ~ufte famf1far with ca1cu1atfon and ~nows the 
problem area fn detail, whereas the /32 custo~er may be terrified 
by computers and actua11Y ~u;te ignorant of the problem.area 
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IH11 v i n g 1 e ft much of i t to an account a,., t t rad i t i on a 1 i y, (}1'800 
Therefore, whereas the end•user /32 market is necessarily 
characterized by a service relationship, the 5100 tvpe of market 
can be sold on a low sales cost, low serv4ce basis by providing 
complete so1ut~ol'!s to the traditional Problem Solving areas, 
This kind of product ;s what this discussion addresses, not the 
/32 type of product, 

Complete Product Offeringsa 

Hav;ng e complete product offering may bee cr4tica1 part of 
selling computer systems into this 1ow•end market, Bv a complete 
product offering we mean to suggest a complex 
ca1cu1ator/m4nicomputer and an application package suitable for a 
~iven market segment•• BioStet, Stat41tics, E1ectric81 
Engineering, Fiscal, Mathematical, etc, 

A complete prodijct would include the machine, very easy to 
use complete application programs, documentation of program 
operation and basic introduct;on to the problem area 4nc1uding 
cross•reference to standard texts and presentations, The 
marketplace significance of complete Product offerings ;s the 
ability of a general sa1esmal"I beil"lg able to sell into, fer 
example, an engil'leering firm either by a brochure det~41ing the 
programs ava~1ab1e, or at least by a demonstration ~e"iod during 
which the prospect ;s gfven access to the machine el"ld standard 
aPP1icat1on materia1s, The key point is not re~u1rin~ detailed 
understandil"IQ of customer operat;ons or extensive cYstomer 
education as part of the selling effort, The product should se11 
4tse1f and the customer should be able to teach himseif the use 
of the product with essentia11Y no sales time or cost, 

Product Relaticnships and Customer Migrations ---~--- -------~----~ --- ~------- ---------· 
T~fs 4s a facinating problem, It 4s reasonab1e ,o col'!s4der 

this a dead•end kind of product ;n many ways, The greatest 
customer "migration" will be due to the O4g(ta1 sales and serv~ce 
contact and t"e "atura1 desire for the customer to continue on 
this friendly and fruitful relationship when he wants to e~pand 
his use of comDuters, The fact that the average entrv~1evel 
customer wi11 want to increase his use of computers can be taken 
for granted, since computer techno1ogv c1ear1y has substantial 
price/performance improvement left for the ne~t decade, But 
beginning from a 5100 type of product, it 4s 1ike1y t~at the 
growth in computing wi11 not be a s;mple, continuous oroce1s 1 

The 5100 type of product has substant4a1 bounds of 
usability, For e•amp1e, if such a product is being used fer 
stat;stics the pai~ an~ agony of entering mountains of data wi11 
be a very rea1 11mitat1on, If we assu~e that many of these 
machines wi11 be sold 1nto offices er 1abs or organ1zat4ons that 
have bigger computers, the,., the ca1cu1atcr solutiol"I must be more 
convenient thal"I the big machine solution, The or1entatJon should 
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be on suitably small problems for which large scale deta entry 1s 
not a major prob1em, In t"e case of stat1st;ca1 ana1vs4s this 
wou1d include problems with a reasonab1y sma11 samp1e space for 
which the prob1em was functional interpolation, but not the 
formation of statistics on large data sets, Ideal e•amp1es of 
suitable problems are reasonably comp1ex functional ca1culation 
for which bas1c parameters are 4nput and the resu1t c~1cu1ated 
(filter design in e1ectron4cs is a good examp1e) 1 

A P1an of Attack1 

Competing 4n th4a arena has two major components, assuming 
for the moment that our hardware offering suff4ce11 (1) creat4ng 
a suitab1e Product. (2) understanding and 1mp1ementi~g the 
marketing and se11ing of the product, The remainder of th4s 
discussion addesses on1y the first component, 

The Product Conceptl 

The product consists of four part11 

1, The Hardware System 

2. An Operating System/High~Leve1 Language 
Software•supported E•ecution Environment 

3, "Problem Solver" App1icat4on Packages (written in the 
HLL of the execution environment) 

~. Documentation (product, marketing and sa1es support) 

The execution environ~ent could be very 1ike the user•env;ronment 
of todays RT systems, 

Step Ones Target a Half•Dozen Product Packages ---- -~-- -----~. ------.---- ------- ·------· 
Since a11 of the major advanced ca1cu1ator Produets have 

chosen packages with a great dea1 of commonality, the easiest 
method is to take the obvio~s intersection of these offerings, 
This would 4ne1udel 

1 ' E1eme!"ltary Stat4stics 

2, Bt0Statf1t1es 

3, Elementary Mathemat4es 

4, Advaneed Mathematics 

s. Busir,ess and Financia1 

The detailed composit4on of these packages cou1d be easi1y 
dete~mfned from ae1es literature for t~e IBM 5100, HP98l0, HP•bS 

G1801 



and Wang calculators, 

Step Twos Develop the Product Packages ---· -~-- ·----~· -~- ·---~-- ·····--· 
Each package has two componentsi 

1, The subject programs 

2, The documentation 
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The programs should be easy to construct since ai1 of the 
algorithms are well known, documented and understood, Although 
it might be possible to utilize existing library versions of 
these Programs, ft is unlfkely that these would be ade~uate basic 
prducts, It will be important that the functioning and 
construction.of each basic product be carefully ver4fied by 
Digital specialists before we oresent it to the custo~er, and it 
is important that the human interface to the Progra~s be both 
made uniform and made professional (for example, existing 
programs tend to have cryptic, nasty or obscene dia~nostic 
messages), 

The programs should be constructed such that the actual 
computation is partitioned from the interactive control of the 
Problem Solver, That is, to many customers the product would be 
used as a Digital provided Problem Solvers the comeuter would be 
powered on, the customer would enter RUN GAUSS, and tie 
Oigita1•provided Guassian Statistics Problem Solver program would 
lead the customer thru a spec4f4cat4on d4a1ogu~ ano then solve 
the given problem, 

However, if the calculation subroutine, are neatiy 
partitioned from the interactive control se;ment, and if the 
subroutfnes are written such that addition of code to utilize the 
subroutines is a we11•defined Problem (some BASIC ;~p1ementations 
pose serious nam;ng problemt among shared subroutines) then some 
customers w111 use the provided subrout;nes and add customized 
calculations or interactio~s, 

The documentation for each Problem Solver product would 
consist of t~e following portions1 

1, Introduction and Cross-Reference 

2, Explanation of Use 

3, Brief Description of Calculation Used 

4, ~~sting of Program 
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The introduction end cross~reference would 4ntroduce the 
problem area briefly (one page) and would reference standard teit 
mate~i•1 g~ving further discussion of the subject matter, 

The exp1anat4on of use would relate the standard term4no1ogy 
in the problem area to the term4nology_and use of the Problem 
Solver program, and note any major 1im4tat4ons or exceptions to 
the operation of the program, 

The brief description of the ca1cuat4on uaed wou1d be a 
concise summary of the numerical techniques used, with an 
emphasis on known limitations or optim4zet4ons of the method (for 
example, consider •ntegration methods), 

The 14sting of the program would be for the customer who 
intended to mod4fy the ~rogram, or was Just curious. W4th a 
printer option the program could be listed by the comouter in the 
OS faci1it4es, In the manual it could either be presented in a 
h4ghly reduced format (14ke the t•CM algorithms perheos) or be 
included as a microfiche presentation in an end•pocket of the 
manual, 

·~- -~------ ·---~ ---------· 
The e•isting 14brar4es should be a marketable item, The 

HP•bS user's library is a simple eiamp1e, HP offers~ library 
subscription (for a fee) wh4eh buys an updated catalo~ of 
offerings, and then for a further fee HP sells copies of the 
library item, The docu~entation method is straight reproduction 
of documentation on an HP created standard form, Supoosedly HP 
reQuires that library offer4ngs conform to some degree of 
documentat4on stand,zation, In any case, our e•perience with 
DECUS should be convertible to a very attractive adJunct to the 
basic Product, 

Marketing the Products 

---~----- --- -------~ 
Although the subJect is not addressed here, it is clear that 

the marketing of sv~h Products is an integral part of the 
problem, It ;s an area for wh4ch there is not an obvious model 
of success wjthin Digital, If one can extrapolate from the HP 
e•per•enee, it would seem that techn4ques like directed mass 
mailings may be an tmporta"t ~art of product success, A detailed 
marketing plan shcu1d certainly be •n place at the t•me that 
serious product develo~ment 4s begun, 
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D I G I T A L, INTEROFFICE ~EMOPA~OUM 

PAGE 1 
SUBJ: FTbE:R OPTICS DATE: 10-01 ... 75 

FROt·-11 GORDON Be'.lJL 
e:x: 2236 
MS: ML12•1/A51 

* * * * * * * * * * * * * * * * * * * * * * * * TO: FILE 
* * * * * * * * * * * * • * * * * * * * * * * * 

Subj: FIBER OPTICS, OPTICAL ISOLATORS AND US 

To: ntstributicn 

There were ~t least 4 mentions ot F!her Optics, etc. in Electrontcs, 
Seotember 1R, Jq75: and it was not a special issue on the 
subiect. My view is that if flectronics, or another ot the 
popular trade press Knows about something, then it's not 
very lonq till we see a ra$h ot oroducts Ce.g. IB~ and HP). 
Even the 10w risk comoonents cause a rroblem Ce.a. 
low co¥er .5r.nott1ey TT(,). 

althouqh we seem to n~ve a strong unwritten oolicy to ~alt 
tor competitors to Produce with a ne~ 
technology hefore ~e look at it, this ~~Y be worth bendino 
the policy. 

I'd 111<e yo\lr comrrient on the fol1ow1na: 

Do vou ee11eve this ts our develonment oolicY?··-········-· 

Should it be?··························-----------~-----·-· 
I s th 1 s an idea w or t n loo i< 1 n g at for our co r11 put er s? • • - • • • • • 
How does it ran~ ~1th so~e of the work rlo~e in Your own group 
in im9ortance?·····················----·~----········-···-··· 

Who's resconsjble to watch, reccm~end and/or initiate work 
in t" is are.:,? 

Enq. Committee••, Eng. Mqrs.••, Engineers••, 
Operations Committee.•, Ottice of Development••, 
VP of Enqineer.ino••, Consultinq £nqineers••, 
individual arouos tnat miaht use Ct··, Research Group••, 
comconent supnliers••, co~Ponents eng1neer1nQ••, 
Chief Enr,ineer••, other•-. • , 

Should we have~ arouo who do~s nothinn other than look at 
new technoloaY such that it can be apnlied wnen mature? 

------~----~---·-·-~-·----------------------------------------
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C-MOS/bipolar op amp is especially suited for this appli~ 
cation because of its field-effect-transistor input, full 
voltage output swing, and low cost. 

Programable current ranges are obtained by inserting 
one or more CD4051 C-MOS analog multiplexers in 
series with resistors of selected values, as shown in Fig. 
2. The CD405 l multiplexer has internal level-shift cir­
cuitry to accommodate different logic families. 

For the higher current ranges (RoUT less than 10 
kilohms), it may be necessary to take the on resistance 
of the switches into account by adjusting the combined 
resistance of the switch and resistor to yield accurate 
currents. If VIN is less than ±0.5 v, the op-amp input­
offset voltages should be nulled. D 

Designer's casebook is a regular feature in Electronics. We invite readers to submit original 
and unpublished circuit ideas and solutions to design problems. Explain briefly but thor­
oughly the circuit's operating principle and purpose, We'll pay $50 tor each item published. 

Graphic symbols clarified 

A number of readers were apparently confused by the gates 
section of two-state logic devices in the "Graphic Symbols 
for Electronics Diagrams," April 3, 1975. To-'Clear.up this 
confusion, the gates section has been modified and repro­
duced here. It can be clipped out and placed over _the origi-

. ,.._. ··- - ··-· .: 

.,.,. 
__ A!"D gate, dual input OR gate, dual input 
i,. 

AND gate, 
multiple input 

NANO gate, 
dual input 

OR gate, 
multiple input 

NOR gate, 
dual input 

AND inverter gate, OR inverter gate, 
negated inputs negated inputs 

0 

0 o 

0 

0 O 

0 

0 o 

) 

) 

) 

' 
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D. J. Horton 
Trans-Canada Telephone System 
P.O. B~x 365 
Station A 
Ottawa, Canada Kln 8v3 

Dear Mr. Horton: 

October 2, 1975 

Thank you for the invitation to Ken Olsen to submit a paper to ICCC-76. 
We have several activiti~s in computer communications: DECNET--rnethods 
for interconnecting our computers; and the Communicaiion Product Line, 
which markets computers for communication. 

I have serit a copy of the cal I to lfat Teichholtz, heading the netivork 
activity, and to Julius Marcus, Vice President of the Data Communication 
Prcd:2ct Linc. l 'm sure lf they have any new results to report, t~ey'l ! 
respond. 

Clearly people from here will attend, if you get the kind of papers 
you're soliciting. Good luck on the conference. 

GB:mjf 

Sincerely, 

c~ . 1/B·t...,,,,.;...-\_..-
' G'ordon · Be 11 
l,Vice Prcesident, Engineering 

D!GIT.fi..L EQIJIP!1.~f:NT C()f!PO:-~.fi..T!O!'!, 1!!6 r.~/3.IN ~THEET, ~-~/\Y~~.'\RD, r.~:\:;:=;J\CI :u~;::ns OiiS4 

{~17}Rq·;.r~~11 ""fV·. 1Y· ·110 :11-, .. ,..,1., 1·r1 r.v. ~4-2,~~~7 
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ADVANCEMENT THROUGH RESOURCE SHARING 

third international 
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Mr. K. Olsen, 
President, 

September 10, 1975 

Digital Equipment Corp. , 
146 Main St. , 
Maynard, Mass. 01754 

Dear Mr. Olsen: 

~}EPl 61975 

_ tP\ p.o.~ox365 rv~\ station a 
K\-~ ottawa, canada 
~ k1n 8v3 

As Conference Governor of ICCC-76, to be held in Toronto 
August 3-6, 1976, it is my pleasure to enclose a copy of 
the first publicity action on this conference, namely the 
Call for Papers. 

The document covers the intent of the conference, but there 
are a couple of points I would like to emphasize. 

A major objective of ICCC-76 is to have a truly 
international conference, which is one reason it is being 
held in the week following the Olympic Games. We hope 
that many people will take the opportunity to visit Canada 
for the Games and will travel to Toronto (one hour by 
plane, five hours by train from Montreal) for the conference. 

We hope to have a relatively senior representation at this 
conference. We are aiming at an attendance of about 
1000 delegates and we believe that the most important 
objective _is that the conference should be an opportunity 
for people at the decision making level in all facets of 
computer communications to get together. 

As you are aware, there is now a proliferation of such 
conferences, and, since it is impossible to attend them 
all, many have become less successful in recent_ years. 

We would like to ensure that ICCC-76, and future ICCC 
conferences, will become a biennial opportunity for reunion. 

TO BE HELD IN TORONTO 3-6 AUGUST 1976 AT THE ROYAL YORK HOTEL 
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3) A major objective for this conference is that it should 
be multi-disciplinary. Much attention has been given 
over the last few years to technical aspects of computer 
communications. Conferences on the social aspects 
have tended to be held quite separately. We want to see 
some of the social effects of computer communications 
highlighted at IC CC - 7 6. While we will be particularly 
focussing on the fields of medicine and law, the social 
implications of electronic fund transfer is another area 
that will undoubtedly gain much attention. 

As a senior official of an important organization in the Computer 
Communications field, your help would be valuable to us in 
ensuring that we have the best possible conference and I would 
particularly welcome any thoughts or ideas you or your people 
might have. 

I look forward to hearing from you. 

Yours very sincerely, 

Encl. 
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SUBJI FIBER OPTICS 
···~~:-·'~'J"aiilllll < ·s<·t 

;r :fl¼,_ 11ber-0111lc tal-• _,m1aal::;: tele hone unb ~hf"~(> 
,. d tti~ls begin soon, fordtwo :~~~i~~~ruri~0

iested ii the laboratory. 
Office has deve ope an k · rn needed to ens 

Other 
ev ' uch development and engineering wor is s I art of the 

Com n, en t s • • • • • • • • • • • • • • • links . etiability and maintain~bility before they b~~o;e !ore econc;, 
phone . twork. The fi~er-opt1cs must also prove ·, 

GB1mjf 
Attachment 

Distribution 

-------·-··· Engineering Managers 
Consulting Engineers 
Engineering committee 
Research Group 

Where fiber optics . . 
• • · can be used 

114 

!han co en_tional c~~x~a~~~~~~-length hops operates at 8 .48 megabit 

:-~~~~n~n!e~:;em
0

f~r long-ii~~~c~
0 

t~~~k~~f:_r~:t~ ~~~t!~!~~el 
which, for convenience, is roun e . . r another coupler, the ph 
P?sed of the ligh\~ourc~t ~i':~~~~i~~t~~~:. 'and the associated amp 
~ ~~~r~; ci~~~ry. To minimize transmissi~n losses at thebl~~ 

nect 
•.. f ·nts the BPO researchers have designed_ a sc_rewa 

con ng poi .' . ast· lenses t0, C\lt down d1stort1on. The -
pier usin.,g asphenc optic~! pl ic ·. · millimeters in 
pier actually · ~ 
diameter tha 

Sure, fiber optics is a coming technology, offering low-loss wideband 
optical transmission in small spaces, but is it. here yet? Se~ for y~u~­
self-the National Technical Information Service has compiled a b1bh­
ography of Government-sponsored work on fiber-optic materials and ap- I 1 "f' 
plications through May 1975. The 147 abstracts include stu?i~s on_ dis-
play systems, communications and TV equipme?t, transmission l~nes, 
imaging devices, recording systems, ~easu~n_g mstru~e~.~· and_ mte­
grated optical circuits. The report, entitled Fiber (?pt1cs, 1s a~ailable 
in either hard copy or microfiche for $25 from National Techmcal In­
formation Service, 5285 Port Royal Rd., Springfield, Va. 22161. Ask for 
NTIS/PS-75/420. -Laurence Altman 

Electronlcs/September 18, 1975 

_.: -... .:: __ :, ~7 .... ~;7·::-::::1,.,? ~-.. ,.~.----~"< ·- ---~- ._•,-.--.:·'l'.tt ·- / ':;,,--7-~_. 

ee,1 plans teat ~ ~ll>.e(-optc telephone transmi~ion ~ closer ~ reality at the 
of flber~optlc -~~~ ~tht:year: w~en · Bell Leboratop.es. S,ta.ftS ~ field trt:11 of a sys~em 

-------• ~, near·Atlantl. S1gmficantly, production-type eqwpment wdl be used ma 
phone system . . ..... reah,peratiilr environment. . . ·, ',};,_,-, . ) : . '. " 

. . . as GTE 

sets field trials 

of optical trunks 

The transmiit3ion medium will be cables containing a large number 
of fibers, from both Bell and Coming, with a single fiber per channel of 
information. Also significant will be the repeater spacing: five !o_'six · 
miles rather than the easily attainable two or three, meaning repeaters 
could be taken out of manholes and placed in central offices. And .. 
though Bell won't comment, it is believed to have ready for production 
an advanced repeater with a "quick-connect" design . 

At about the same time that Bell conducts its tests, GTE Corp., the mi-,~,, 
tion's No. 2 telephone company, will start a field trial of its own "prac-/';: 
tical" fiber-optic system. The test will take place, using existing links, at 
· an operating GTE facility, probably on the West Coast. Thus, the sys­
tem, which will use an electronic/ optical interface, appears to be the_. 
first big step toward replacing T-carrier interoffice trunking witl! tile: 
much higher capacity fiber-optic system. .. . ., . · :.;~·-' · 

According to E. Bryan Carne, director of electronic techrio ogY,.,. 
G_TE Labs, the fibers used in the trial will have a loss ofr~e·ct?e.ls.,P 
kilometer so tha eet between r~P~A!eI"S1~ff_~~~l~l~. / 
comparison, rep.. . ed every,9,uuv 

'--------------11iiilai 



D I G I T l L INTEROFFICE MEMORANDUM 

PAGE 1 
SUBJa sorTWARE PRODUCT MODELS DATEC 10•02•75 

FROMI GORDON BELL 
EXI 2236 
MSI M~12/A51 

* *· * * * * * * * * * * * * • * * * * * * 
TO~ SOFTWARE DEVELOPMENT MANAGERS•• 
* •. * * * * * * * * * * * * * * * * • * * 

I 
SUBJI PROPER NAMES FOR SOFTWARE PRODUCT MODELS AND REVISIONS 

TO THEM 

Tos 01stribut10n F/U 10/10 

In listening to several PM's and the field hassle we create 
through revisions to software· products, and chanqea in policy, 
it became clear to me why tnis occur11 

1, we build What are fundamentally different software Product 
~odels by addin~ new user features and do not give tnem 
different names that are apparent to us and our users, 

2, we do not clearlY distinguish between ECO'• and new 
features revisions, All are versions, and through these 
can be deduced, they are not advert11ed as such, 

This leads to: 

11 A feeling that a product will go on, bt added to, and last 
forever without any bound, 

2, No way to c1earlY talk about Whieh version various systems 
will run on, 

No way to ever change a 
not time Cdeath) dated, 
don't Know what's qo1nQ 
and ECO'1, ete, 

politY, since our literature 1s 
As a result, our customers reallY 

on, can't distinguish emonq models 

4, Potentially explosive 11tuat10n contractually ~hen we do 
benchmarks on an early system, delivtr a later version with 
more features cand laroer size>, and ehd up with 1111 
performance than initiallY Promised, (Note, the Nevt ha1 
actually ;otten new hardware trom a vendor •ho did th11,> 

P~OPOSED SOLUTION 

······-··-······· 1, A 1y1tem 11 never called without a model number, For 
example, 11Ke 0ro¢e11or hardwar•, RT•ll 11 aetuallY • 
series of operat1no 1y1te~1 and should a1way1 bt 1dent1f1td 

• * 
* * 

• 
* 



PAGE 2 
"· SUBJI SOFTWA~t PRODUCT MODELS DATEI 

FROMI 
10-02.,s 

GORDON BELL 

( 

as 1uen, i,e. no RT•11, only the RT•tt serte1,.,juJt 11ke 
the PDP•tt 1 

Eaeh aoecifte ver110n cnot an ECO) which has new feature, 
is identified by name in its literature t1t1t, or pur~ca1t 
order name, and order number cy 1t1 name and Model t, I 
would proPose it could be either1 

A, Roman numeral mark # 1 1, e,g, RT•11l1, •• ~, RT•11/IV, 

B, strict model# e,o, RT•tl/1, ,,,, ~T•11/4, 

3, New verstons would breed new literature and polit1es, price,, 
phase out, etc. p1an1 could be managed, ECO'• to models 
would be used as we do them now and have order t's, e,Q 1 RT•1tl1,2, 
~ormallY, the ECO version would not be important, cut it would 
be used to manage our warranty pol1eY (whatever it m10ht be), 

Can we start this now and step the confu•ton ct gl91ng a single 
name to what ts bastcallY a set of entitle1? What you think? 

·····················································-········· 
··--~·····························~---~-···-~············~·-··· GB: ff! 1 f 

Dtstrlbution 
•••••••••••• 
Software Product Managers 
000 
PLM 
software Managers 
Dave Stone 
Dick Best 



!IIGITAL INTEROFFICE MEMORANDUM 

OUTSIDE DESIGNED COMPUTER - DtITEt l O .... () (;i .... ·_:? ~::i 
FRUM: 

E\t 

:t: * 
TD t 

* * * * * * * * OPERATIONS COMMITTEE 
* ;'!( * 

xx 
;{< 

'I.("- • I" I ,:l • 

* * * 
Ml...:!.:?./ til.:'.i :i. 

* * ::-l( 

* * 
,I.• 
,1\ * * * * * * * * * * * * * * * * * ~< . * 

DECISION OF AN OUTSIDE DESIGNED COMPUTER FOR OUR PRODUCTS 

CCJNF' I DENT I (1I... 

En~ineerinS is recommendinS that it use the Motorola 6800 
a i,; t h e l::, ,::, ',::, c~ er f t E· rm :i. r1 a 1 1::. :, f 1 o F·· ;:.· !,,: con t r o 11 E·i r :,; :, E· t c • I t ' 1,; 

selection as a Poor, second technical choice is due 
entirels to our Per'cePtion·of Intel as our dominant comPetitor. 

i'···j o t. o r 1 a ( {:-1 r·'i I ···· ~::. t·:· c· o n i-:.l ~=~ o 1..1 r c f::1 
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·lechnoloss not under control and weak technolosists, Poor Past 
mar1"1!.'.::r:·:·:·n1r:·.':-1 .. :t. i::.t. ructu f'ti :, h :i. !.';;l'l :i.1"1'/ei;; tl'i:f:-l"lt :i. n I'll :i. c roP roct:-:::-1::-D r coul r::i 
Jeapardi2~ future. This is almost a lose/lose situation: as 
a t,J (•::• a k 1 :i. 1·1 !.'.'; !.' I,,•.)(·:-' ... ]. l hi:;:'/ C-.' F' u O re r p r u ..... 1 u Ct. i::. i'J (·:·:· C ,::: u '.::, ,:::,, 0 f' th(·:·:· ff! ~ :i. ·f 
t h E· ',,,: :'.'./ L' t. ':: t r· o n ! . .:; ........ t h r:-:-: :,,: ' 11 Lr t·:· o u r c om P e t :i. t o r ,. 

1. Si~netics--late with poor Product; we have Sood workin~ 
relationship with them; no interest. :i.n comr:-onents to use 
r-,a r·t. :i. n 1 ot,,1 enr::i m :i. c r-occ:rrr1r:-·1 .. 1tc• i· m,::: r·ket ,. 
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F' ,:::r u r· (,,1 o r k :i. 1"11.:.:; r (·.-:· l at :i. on:::- h :i. P ,. 

3. Intel--clear technolo~s, r:-ro~rammin~, Product and market 
l e a d (·:·:· r I::, \:i ? + s c· a r i:: .. , l,J c,:., ~,1 o u l d 1 fl 2 r 1 .. , m 1 .. 1 ch :, i:11"1 d :i. f a c l o :::. 01 

relationship, we would teach them more about ssstems, 
althoush it looks like the~ don't have much to learn. A 
comPet:i.tor at ssstems and board level. 

Concerns for I...SI-11 Product Mana~ement and Microcomputer Marketins 

1.. tilthou!if.h t,,1e i,;f.-i<:,• Int(,,'l a!:; our i,;:i.i;ln:i.f:i.ci,int C:DIYIPf.~t:ttor at 
the board level now, this appears unrealistic: we lose 
mo 1'1 c• \:i i::. E• 11 :i. n i'.l a t t h :i. i,; l (·::· 'l <-::' l /i I n t ~:~ 1 ( and o th (·,1 r :::. ) ha v '"·' m 1 .. 1 ch 
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Mgmt. 

Inter­
face 

MICROPROCESSOR SELECTION ALTERNATIVES AND CRITERIA 
GB 
9/24/75 

INTEL 

Best managed. 

SIGNETICS 

Not clear about Philips 
commitment. Team is new. 

We interface well there; Best technical interface. 
and will learn from their 
2fyea r 1 ead. They 1 11 1 earn 
boxes from us. 

MOTOROLA 

Real problems; groups are 
spread out geographically. 
Team is new. MOS is only 
$30M 

FAIRCHILD 

No joint trust; too egocentric 
top dog fight (rumored). 

Can probab I y work. Poor 
We'll teach them program­
ming, testing, etc. 

-------,-•··-----------·-·-t--------------t--------------+----------------
Tech­
nology 

Cost 

Pro,:-! 
ducts 

Support 

Other 
(Market) 

Eng. 
negatives 

Best and improving 
technology. 

Lowest cost by $10. 

Best product array. We 
will need their new, 
high and low end for 
new products. 

Very good. 

Process looks good-­
Philips could help them. 

Next lowest cost (maybe 
phony) 

Marginal--taking some 
chance. 

We'd have to do it. 

. . We could do parts, tel I 
#I compet1tor--the1r costs them what to build, do 
are low enough to support support software; and 
lower prices. enter main microprocessor 

market.~. 

Our volume is small; This could help even out 
won't <1ffect things. Will the sides: Intel #1, 
use our order to compete Motorola trying for #2. 
against us--to the naive 
customer. 
LSI-II+ Comp. Eng. don 1 t 
want them. 

Component group beliates 
they're backward. 

Not clear whether they 
have it. 

OK 

OK for now, though there 
are some problems. 

Programming poor--we' 11 
redo. 

Our order is relatively 
sma 11 to their p I an. It 

will give them more credi­
bility ... and they will 
eventually compete. 

They're doing BASIC to 
compile at systems. 

GB negative. 

Not clear--should be OK. 

Low chip count--should be 
cheap. 

OK--not really powerful enough 
for other applications. 

OK 
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D I G I T A L INTEROFFICE MEMORANDUM 

PAGE 1 
SUBJI AADS • WHO'S GOING TO INTERFACE ~IT DATE: 

FROM: 
EX: 
MSI 

10-((16•75 
GORDOM BELL 

2230 
ML12•1/A51 

* * * * * * * * * * * * * * * * * * * * * * * * 
TO: FILE 
* * * * * * * * * * * * * * * * * * * * * * * * 

Subject: AADS • wHO's GOING TO INTERFACE WlTH THE SELECTION 
COMMITTEE'? 

As I noDe you're aware, a group from DOD, 
(W. R, Smith and Y,S, Wu 202•767•251A) is 
comrriercial computer for all the services. 
the"' ask to 1icense it. 

especially NRL 
in the process of se1P.cting a 
Suoposedly tney w;11 

The 11,360 DG Eclipse, Interdata, and Burroughs 86700 are the 
architectures being evaluated, The 11 ;s fa;rinq Poorly. The 
pivotal issues: 16 vs 32 and addressingJ soare opcode 
space, soft~are: ana military versions, 

Prof, Dan s;eworieK, CMU (£!12•621•2600)) is t,ead of 
the sub-committee studying and proposing the 11, They need 
t,e1p from us in answering some of the above questions, 

Their schedule: 

Report from sub•co~mittees 
Meet 
Selection criteria ready 
2 or 3 machines selected 
Recommendations 

The results of a call to Sm1thl 

Nov 15 
Dec 1 
Jan 1 
Feb/March 
July 

1, w, s, Wu and W, R, sm;th want to meet with us about 
the patents and software licens;ng, They w;11 come here 
for a 2+hr, meeting, They'll describe the program 
and time table. It should be scheduled by e4ther 
Bob or Roy 4n the Washington office, 

2, We need tomake a ge~eral statement about 11 evo1ution 
4n the future v;s a b;s above prob1em, This 
can now be done in a letter to Sieworiek which I can 



PAGE 2 
SUBJ: AADS • WHO'S GOING TO INTERFACE WIT DATE: 

fROM: 
10-06•75 

GORDO~ BELL 

3, Someone has to be the interface there and here, I 
war,t out, 

4, They're try~ng to sort out how they handle 
Proprietary data, given we want to say more about our 
Plans, 

Gb/lP 

Distr;but;on: John Buckley, o;ck Clayton, Bob Huberfield, 
t1alcom Johnston, Jul ;us Marcus, E-.d Schwartz, 
Roy Van Dusen, 
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!D~noma INTEROFFICE MEMORANDUM 

TO: Jel...,_ ~C/\A~ DATE: 

l,. C. : ~U ~ ()t= FROM: 9/f>Jl) I ' DEPT: (J . t 

!.AW\((_ ~ EXT: LOC: 

SUBJ: 

Y.v-t ~ c__ ~~L Uw-~ 

r~ ~ t; aJ:J;J. WJJ ~ 

~1v.J- ({~JJ 17J ~ L 
t<rfi~ ~ ~~ 





D I G I T A L INTEROFFICE MEMORANDUM 

PAGE 1 
StTBJ1 MULTIPROCESSORS 0ATEI 10•02•75 

FROMI GORDON BELL 
EXI 2236 
MSI ML12/A51 

* * • * * * * * * * • * * * * * * * * * * * * * T01 P'It.E 

* * * * * * * * * * * * * * * * * * • * * * * * 

To1 Distribution f"/U 10/10 

As per my discussion with Mike and Roger, I would like 
several of us (e.g~ GB, so, EcKhouse, VAXA•rep, and Len 
Huohes) to meet with you regardlno multlproces&ors, Bruee 
is putting the multiprocessor banner s1111no responlibilitY on 
me~ We would present some some argumtnts, Problems, etc. end 
then get your input and reaction. Thll would be a warm•up 
for a more 9eneral presentation, 

GB1mjf 

Distribution 

---------··· Roger Cady 
Don Alusic 
Ju11us Marcus 
Mike Mensh 

cc1 Al Avery, Dick ClaYton, Dick Eckhouse, Bruce Oelagi, 
Len HUQhes, Larrv Portner, VAXA, Ult ragerqu11t 
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D I G I T A L INTEROFFICE MEMORANDUM 
,01.&?4 \...!I . i.:I 

PAGE 1 
SUBJ& c, EXPERIMENTER MARKET OATEI 1':'1•02•75 

f'ROMI GORDON BELL 
EXI 2236 
M81 ML12/AS1 

* * * * * * * * * * * * * * * * * * * * 
T01 FILE 
* * * * * * * * * • * * * * * * • * * * 

SUbjl THE COMPUTER EXPERIMENTER MARKET,,,A BEGINNING OF THE 
COMPUTER•IN•A•HOME (lee attached interehan;t) 

Toa Diatributton 

Mark Sebern has been eorrespondin; with a number of the•e 
people, tnd there is now a club, Byte, whleh lnterehtn;e1 
intormatlon, 

stnee we subsidized another L,1 1 high school student, there 

* 
* 

has been more than tne usual set of request1 1 Thia previ0u1 
sa1e was OK, but there ls still a problem with matntenence••the 
board mailer would solve most problems tar them, 

Clearly, no single PL can handle this now, althou;h Loo1c 
Product• looks e101e 1 Now, if DEC goe1 with Heathkit, thi1 
might be the riqht approach, The novice and exper1menter Cand 
many other1••l suspect> seem to wants 

1, Manuals to understand (they'll pay for these a1onel, 

2, Low prices via eatalo9 1 , 1 no ,a1e1person1& 

3, Modules where they can do•• much as they have money tor, 

4, Ability to trade•off make•Yl•buy (ala Heathkit), 

s, some mechanism to exehen;e pro;ram, and communicate with 
other users, 

6, Ability to get mailer service, currently ALTAIR ts optimum 
for them, MV "partY line" 11 ;tven in the letter, 

GBimjf 

Attachment 

ot,tr1but1on 
................ 
Bill Hooan 

* * 
* * 

* 

• 



SUBJI C, EXPERIMENTER MARKET 

Ted Johnson 
Andy Knowles 
Bob Lane 
Alice Peters 
Bob Reed 
Mark Sebern 
Char11e &pec:tor 

ccs Ken Olsen 

DATt:I 
FROM, 

PAGE 2 
H>•02•75 

GORDON BELL 
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Gordon Bell 
Vice-President 
Digital Equipment Corp. 
146 Maynard Street 
Maynard, Mass. 01754 

Dear Sir: 

George A. Cacioppo, Jr. 
238 Martha Avenue 
East Patchogue, N.Y. 11772 

Perhaps Alice Peters did not understand my letter regarding 
my obtaining a PDP/8 computer. My application is not strictly 
software development. 

I am a student of computer science and electrical technology 
my first priority is to obtain a PDP/8 for my work. I want it 
to be proggrammed by DIGITAL in Basic, and hopefully, Macro. 
I am not out to develop new software. 

What I request is a helping hand from the company that I 
"plug" all of the time. I have worked in a timesharing environment· 

i for four years. If _J_g_Q_§J!Y so myself I have learned as much 
\ a,.~ _p_ossToTea.~ a remote si te:···-Now-naving--gr·a.a.uate-d-frorri·-1,·ong 

j Island's high school· systein;- I have been cut off from all the 
facilities their PDP~10 offers. I need to continue with w~at 
I have been doing. 

I would like to obtain a desk top machine with a teletype 
which would be enough to suit my purposes for now. This would 
finally give me a hands on environment where I could learn 
even more about DEC machines. I hope someday to share my 
knowledge with others who would not be so fortunate as to 
have th~ir own computer. I must admit that at this time my 
purposes are purely in my own interest. So that I may work 
further. 

I can only emphasize that I have been cut ill simply 
because I have graduated. I am willing to pay for the 
machine if I have to. I will even revert to buying a used 
machine if I must. I ask your help, whatever the case. 
If there i~ ariy way you can help me to obtain a PDP-8 so 
I won't b~ left hanging with knowledge I can't use, please 
contact me. I need someone!s help, that is why I write to 
you. In the hope that you may be able to help me. 

p •. s. I am sorry 
understand 

Xours Sincerely, 
n r., /'/ -· -, 

- ~~ l,(__ (_,esj.:-~~j (1~ 
to take up·your "tirne,cb~ l'hope you Will 
how devoted I am to 'f!lY worktt Thank You. 

·i; :_ 
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Gar.don Bell 
Vice-President 
Digital Equipment 
146 Main street 
Maynard , Mafo s • 
01754 

Dear Sir; 

Corp. 

r:-.··· ' ./) , . .I I./ 

AUG 2219?! 

/ 

:~ &.F: v1:::·i ting tc you :E'or some help. .L have been 
a corn:put,~r 2t,u1ent fo'!"" four ycar3 at Bellport Senior lEgh 
sc~1:0::,1. I les,,rr1e-~1 1i1os-t o: ~n;1 1Jro2~~~<1tnr:1irtg abiJ_j_tie~s on 
th~ co~putsr of LIPICS ~~~esharinc l0cat~d in Dix Hills. 
·;h.f: e: ()r.1--;:~.l-t.e-c 1x2.::.: c·:. d_f_:C- .. ;:/::~~ .. :!':1 ;_:r_;r,-1 D; I 1,·,:a::: t}~~c JJr~c:si·:l~:n-1~ 
cf 4~:u.::r stuclcnt u.2::r gr,)up fer the 197J-197h school year. 
·y')l~ ,,:;!~.n fir:d r:::r~ n8.P'}'::~ r,r1 :,r·:":~Jr n125_li.ni list, or last :lear.s 
3,:: ha.ving- rr:iqu2stec.1 a:1_1 trl':: ?DP-8 r:an:i.als DecE:ystcJf:1 could 

~;;,;_:·.r ~~-1:: ~\'-~ 1"!1, whiCh ·:.~~2~·7 {J:.d .• 

:··~~ ~~u~g~:~i;/' "(~;·t t?~ n:'..:~/:~~'.rt2 r6f·:~;;;/'0~~;~; ~1;:i~~')=}~: ,,_,1 
1 '"\ c~:~,·"'."'~!. :··:::,~·t:.1i&r•2 fiJr 8-. t.irn;:?~:·hca.rin,5 sy3t;)JC fc,r ~:: 

c:-,1r_9_ ..,._,_, ~'P.Y,,.· !:l·,r·r·entl'- Ptn•,.-,7 7 '--'a' a..;. S"'lY o-P f,[ y '.Cit Fa:cn~r,,-c~alf' .. .,..__ _ ,_ ...,; ,. . · .J ....,. _ _.. _, ·- ..,"" ~~· V ,_, a ..-.. ..i. .;. • • ._ • - ~ • U ,,, 

f.)r El-~c·tric2.J. T"chnolo,:;y. At the co;:1pletion of this 
CG'JY'.'.. T >,'T·"' tn i-,a··'E' corrol ,,t:,c; t•v:. nr:,r-nes:c,ry 90ftwar,::: 
!:I r1rl 1, i:1·~ l," ~ _; ~., ~· ,.,,, .. )'. ._;, ~: ·" -:-: ; , ti~-,.~ 0- r -~ _; ·i .,,!:., - ~ -. ,: ; \~ r> i':, 7 t ~l. r~p ·:-; l-1ar- ]; n c· 
·:-,... ,_._ ,. 1-._1.,t::·,.t,_ ; __ .• ~ -~ --· 1 . !""'--·lt._ .. 0 c u-i ....... _c .. - , ,;1-·,,_... . ·b 

ar1:J/or J3tc_ P:co~;--;_::::;:-::~ir1.g c ,. .. ._~; h~!re·)r1 tlT,: =·s~.and. 

1-;ro:~);.t::>'": ~.s tl·:~:· '~'/fl! J.2 .. l:.S.li t:.r 01-::: .fu.r1d::~ fo~ ny vior·k. 
·Y- {;C1vr1r1ot JJ~J" :_ .! -~.J~ .. -/ ~-=,:ffc~""''J. tt~ t,,.J~-r 2t F[1l~-8 out o:f' ~1"\r ·~i\·;n f-1nds. 
TC: t l-1 CY'.~ t'.l l'' ,';'~ore 'r·a~, th:--~ t D ,:, r, '1·, '.'.. ,, "fh""· re[·" a ,-, 0 r: t '.:'..,c:, rl: 1 ,., + 1· 0' '1 .•. .._, •.. ,.._. .... ~ ._._,,. ,. ..:_ ~ .l.. · C, C ; ,. • • - J .._, \.., 1..<'1. ,._ • .,,..,. _ ,I J ~ __ ., ... ,_, l l. ~·' •J V .., 

G'.3.n b,? made i'1 return for mv research efforts? I can 
assure that re~ wo~ld at le~st receive advertising from 
this venture as several of my teachers and a group of 
students from my PDP-10 work will be helping me to design 
the system. 

Could there perhaps be grants from the government that 
would defer my cost of buying a PDP-8? After leaving 
college I hope to buy the additional hardware neccesary 
to support a multi-user environment. This means that 
the original cornputgr will become a base for the system. 

/'/() 



J 8"3o 

I Yla 1.re ·be(~~~1 intf;r·e~:;teC it! ccnf:1)1.1.te::'s sir1c.:t; ci: v·f':ir~~.: s·J1.:-:ng 
a2~:e, 3.r·: '-le:.";/ Vlell \r2rsed it1 r1sser1bl~,- lan[;ll-age ( l\'1acr~o) :for 
t}-~c ::.··DT)-10. -r .fi:r1d t.}12.t ~ cctnno1~ t·i\rs :-~01.,1_ an:; i·ncre 2::·i:~2~~:0:1 s 
~f c, ~:-- J ·p :_rig; ::i::; >:-::-: c ;:; :pt tl'-Lc. ·t J. 1-~:t\t r.:! -:) e er~ \',,.or}: .:_:r ;g for· :year·.:~ 
r,_n~ -}_!'i.f~ to r:~r:d up vvor·kiY1.c. ·,nj_t}1 c::Jr:1i:•u_ter·s as Ci p~cofe~;s3.or1. 
I can as3ure t~at Dec will have all rights to the work that 
I(we) produce. 

If there is some way in which you can help us we would 
probably need: 

PDP-8 processor (8/e prefferred because of 
expandability, or 8/m 

4 to 8 k of memory 

one teletype w/interface 

-? 3. :3 :_ 8-8 (for s i 1::r)l c pr-J z;~:tr:r:1:i.c1g, ~ or· cl'~ rr!O!l\: tr' 3. t j_ 1
) r <~; , 

j __ r1,~-'. t : .. :). c .l~ i 11.i: ~)r:.g i:-1ri. i-;1~ .3 , ar.d per }1a.}),S 1._._ :~ :1 ti J_ f: 
o ::-r 
..... C,"' 

,-· Tr \ 
.L \~· • 

.,'-~(l -~ ~l!1JT C)t~~_::-~-"' e~1t: ~ r:;~--:::r:t ~_f(l'.~: ::-1e~l::l ~-_,:,2ccc·~:E~!-"IJ ( -~11~; 
~--··::--:--~-c-i ~~-:-.:·_-'l" --,-.-:--, ·.-.,, ·j:? ~1 ~~,-'-~_:-:-·~2 ... :..

1 
·bu_·t 'I:~--,}J~:~ ., .. ) cu:: 

r·, ...... = h:;; 
:.t: : . .-~ 

jLl~:,..!: ~1.r"l~/(':"t:-?-'· ·-,:/}·,_?] \\·:it1t:-1 +.---, :"! ~~ :., ('0"'i",..i1{~:·er ir1c."-.'"I)Ciy-;,-, ~"r::.~-l .= 
"-'·' ~ ::-·,,·-,:- ···ho ] C)VE:'s n=r~~ :y;te~r; ;:;;;~~.1~2rs d~r~:~ v:,_;::_; ~lil~c 
.L,-- ···::·· ~-~-i~: ::-_·-::--~-- v1(1r--~-: -):_-> L:J)f;:~c2t.ir:z cr1.-J. Fl2s.:;e f.3ol f:c,~.}:.~ 
-:~c ·~.;~I ____ ~:?_+ ··· · -t ~ ... ) :-f -r.::-ic c;._~~~.r r··ir· ~---~-~~-~t if :,'tJlJ r1~::ed. 1no~e 
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0 I G l T A L INTEROFFICE MEMORANDUM 01 ;-,30 \ tJr .. . 
PAGE 1 

SUBJt ASR CAPABILITY DATEr 10 .. 07 .. 75 
FROM I GORDON BELL 

EX; 223b 
MS& ML12•1/AS1 

• • • * * • * * * * * * * * * * * * * * 
TOI FILE 
• • • * * * * * * * * * * * * * * * * * 

SubJectl RE ASR CAPABILITY• WHAT IS IT AND HUEFNER/WOLAVER 
RESPONSES 

Toi 04str4butfcl'I 

It looks 1•ke we•re somewhat Ol'I the track to get some cf the 
ASR ce,:,abi 14 ty1 

1, LA36 wfth buffer•ng (wnfch I hope gets 
s•mu1ated now en Mark Sebern•s machfne before w;ring 
dOWl'I) , 

21 LA3b w;th Moffa .. ASR Unft 

3, VTSX wfth Moffa• ASR Unft 

* .. 
* • 

It's Just occurred to me that we already have a l'lffty product 
which solves all the applieat;ons whicn are like DECNET, IT ISi 

The VT61 wfth CoPier11 

It has1 

21 A buffer to store reasonable sf zed messages for 
c:omputatfon 

3 1 AbfHtv to be pulled and transmft 

4 1 Hard copy 

Why ee,,•t we replace some of the TTY ASR's il'lterna11y 
(f,e. •11 of George Friend's DECNET)? 

Hew to test it?? 

GB/1" 

01stribut1ol'II "'"'""' ____ ..... 
B 
E e 
A1•" D11eJm1 
Kel'I Ff l'le 
Georoe Frfel'ld 
A1 Huef!"lef'I 
Al'ldy Kr'IOW1 el 
Rov Moffa 
Bob Puffer 
Merk Seberl'I 
Tom Stcckebrar,d 
Johl"I Wo1aver 
Mfke Wurster 

!~:~ # 

J/ 
·~r,J~4'it~ 

* 
* 

* 
* 
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D z r; I T A L INTEROFFICE MEMORANDUM {tli831 
PAGE 1 

SUBJ1 JAPANESE COMPUTER MARKETING STRATEG DATE: 10•07 11 75 
FROM1 GOROO~ BELL 

EXI 223b 
MSt ML12•1/A51 

* * • • * * * * * * .. • * * * * * * * * * * * • 
T Ot FILE 
• • * * * * • * * * * * * * * * * * • * * * * * 

CONFIDENTIAL 

Tot Ofstrfbutfon 

SubJect1 THE JAPANESE COMPUTER MARKETING STRATEGVI 
\THE OLD ORIENTAL INTERCHANGEABLE AMMUNITION TRICK 

Sf~c• the Japanese re•desfgned the Ch4nese Abacus for 
cheaper produc;bflfty and eas,er use, callfng ft the Soroban, 
they have been fmprovfng other devfces, Now wfth computers 
there fs a clear contfnuatfon of the trend, Some examples: 

1, IBM ECL technology 
Amdahl (and Motorola) •> Fujitsu 

2, (Amdahl 470 = Fujitsu M•serfes) fs an upward program 
compatible with the 360/370, 

3, Intel 8080 fs a subset of new Nippon part befng 
marketed now, 

4 1 Motorola &800 fs a subset of new Futftsu parts 
Just being built, 

The strategy ,s clear: Remember the Chinese(?) 7,b mm guns th~t 
were upward compatible wfth the 8 m~ guns? Computers are the 
same,,,once a user buvs i"to the "fmprovents" he fs iocked fn, 

GB/1 I' 
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D l G l T A L INTEROFFICE MEMORANDUM 

SUBJ1 MICROPROCESSOR DESIGN DATE: 
FROMr 

EXI 
MSI 

P4GE 1 
10 .. 07.75 

GOROOt.J BELL 
2236 

ML12•1/A51 
* * * * * * * * * * * * * * • * * * * * • • • * 
TOI FILE 
* • * * * * • * * * * * * • * * * * * * * • * * 

SubJect1 ANOTHER MICROPROCESSOR DESIGN A~TERNATIVE FOR RK0b/~SL 

Larry Hodges is sending me a proposal for the des;gn of a sma11 
(l7 stal"ldard dips), fast C80ns), 4111 bit1111sl1ce oriel'lted 
microprocessor that Me be1feves wf11 interpret 11 ISP compet4tfvely 
(at 11/40 speed), It includes ROM, but not Unibus interface, 

Steve is permitt;ng Duane to interact w;th them to consult on 
the Unibus desfgn and the ISP, Il"I turn, we get their basfc 
1og4ea1 des1gn,,,on a non•Propr;etary basis, 
I don't believe it's what we want or need for a Processor, but 
I ~ope ft een be used to start to get us into a positive 
Positfol"I wrt dfs~s and thefr controllers, Duane, in 
tyrl"I, wt11 interact with the dfsk group which I would hope 
l"IOW has et least one experfenced processor des,g!"ler, Someone 
in the d(sk group (or anv other group that ~fght take the 
design respons;bil4ty of the controller) must work with 
Duane for the eveluation, The purpose of th4s1 

l, Get a dts~ control based on a mteroprocessor we 
wouldn't heve designed, 

2, Get additional, real live thinking on the controller 
destgn problem, instead of the mass ~f content•fr~e 
design specs end mfnutes meetings that currently 
emtnate, 

S4~ce Me consults with Varian, CA, and GA ;t ts imperative 
that he rea11v not vfsit here and have much fnteraction with 
us 1 I esr:,ecta11y don't want to tell them that ft ts a disk 
ccl"ltr011erl CI don't believe the Tayler/Hodges group (6 of the~) 
are pertfeu1arlv deep, but they are very clever 
1ogfetans), 

I wn 1 send the 1:iror:,osal whe" it arrives, 

GB/1p 

CCI Bob K4rk, 000, Grant Saviers, Steve Tefcher, Bob Armstrong 
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0 Z G Z T A L INTEROFFICE MEMORANDUM 

SUBJI RE MEMO ON 2K ROMS DATE: 
FROMI 

EX: 
MS: 

• • * • • * * * • * * * * * * * • * • 
TOI FILE 

PAGE 1 
10 .. ,;n .. 75 

GORDON BELL 
2236 

ML12•1/A51 
• * * * • 

• * • * • * * * * • * • • * * * * * * * • * * * 

Toi O~str4but4on 

SubJectl RE MEMO OF 10•1•75 on 2K ROMs 

What's the story? Fairchild de14vered their first 8K B4po1ar 
ROMS 4n June and I have 4K Proms, Why are we fool4ng around 
w4th 2K ROMS fn new Products? 

I be11eve we s~ould get on the st1ek and start a strategy to ~nhance 
the 11 vis a vis more complex 1nstruet40ns1 string, 
f/o, looP control, These 1nstruct4ons could be f~ tMe same 
format as VAX, perm4tt4ng a convergence to VAX in 2 years, 

They clearly gfve us a b1g m1d•11fe kicker boost& 

Who's go4ng to pu11 this together? Lloyd, what's the 1;st? 

Let's d;scuss fn 04ck•s staff meeting 1n a week or so& 

GB/1P 

Attachment 

Distribution 
-4.a..a..&..l.ltltll, ... 

Bob Armstrong 
Jega Aru1Pragasam 
04ck C1ayton 
Ed Corel 1 
B411 Demmer 
L.1oyd 01ekman 
Duane Dh:lchut 
Lui Hughes 
Ma1to1m Johnston 
Chuck Kaman 
Bob 1(41"1c 

ilt. :·,, ' 

i~i1/6'Lougl'I ti~ 
Steve Rothman 
A1 Ryder 
Bob Stewart 
Tom Stoc~ebrand 
Steve Te4c~er 
Milce Toma14e 
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OY.GIT.\l-., I ~i T f R Cl F F I C E i-', ;..: t: fl R .h. 1,; DU M 

:3tJBJ; RQH HICHOCODE 

H -k flt * * * * 
F .I LE 

* * * * * /( * * * 
TO: 

Dc\TE: 
FR 0:1: 

f. X Z 

MS I 

"' 11 * 

P .'. GE 1 
t(1 4 C"1t·,75 

G O fl 0 0 '·l tH: L l. 
2236 

"lL\2/A':51 
,\'. ·k ~ * ·If 

* * * * * * * * * * * * * * * * * * * * * * * * 

sub J : INC f..' EA S P~ G S I Z t. 0 F PO M HI CR n CODE ON PD? n 1 t "S V Ef~ S IJ :3 TI 'A E 

To: Di$tribut;on F/U Hl/t;J 

ItP3 clenr we"ve ri:i.J11y (in r1.:1 trospect) rrdsst1d opr)ortunf tif1s 
to e<lsily ~,,;d .. l;fe kick all our Proces'.3ors at:1 biocl,1r ROHS h,,ve 
qone from 1~ to 2K. Now w~an they go to 4K Cl to 2 years) can we 
easily retrofit, to net double the microcode in the sa~e boarrl 
,:; P <'l c e 1·1 i t h o u t r e t o ,) l i n g , 1':! t c ? 

Lloyd Dickman I~ putti"g the VAX string stuff In ll/03, 
candidates for 45, and 70 (yhich don~t yot have the new 

Are there ot~er oceraticns to help these machines now? 

,,-. ,-. P\ I: i" 4 ,:, 1"1 ;- • ,•-;, I I ,~ , \ J r-·, , .:.). ["I ~ ~1 ' (2 ,- , ..-. 

P];;Jase co~:ir~ent, 

GB;mjf 

DintriblJtion 

Aob A r~13 t rong 
Je~a Arulpraqasam 
Dick CL:1yto,, 
Ed Corel 1 
F3 ; 1 l D e r;, m e r 
Lloyd Dicl,unan 
D,Jane D; c ldHJt 
Len Hughes 
Chuck Kaman 
Bob K1rk 
Jl,:, O'LoLJgnl in 
Steve Rothman 
Al Ryder 
Bob Stownrt 
Tom Stockebrand 
Steve Teicncr 
Hike Tomosic 

, •.: ;: ; ; .• - '. ·.·' ' .,, . -· 

),rr-: th·,5e 
2i< !<O"S)? 

. ...... ;,. - ... 
·:;, .~ .... i '-4 



F/U 10/15 ()1tJ3S 

~D!DD!D INTEROFFICE MEMORANDUM 

TO: Ron Kanne 
Herb McCauley 

SUBJ: OFFICE AUTOMATION 

PK3-2/F34 
PK3-2/F34 

DATE: October 10, 1975 

FROM: Gordon Be 11 

DEPT: 00D 

EXT: 2236 LOC : ML 1 2/ 1 -A51 

Where's the minutes of our meeting re word processing/office 
automation with the numbers, etc? 

What's the chance of getting the software prep people decent 
terminals with UC/LC (e.g. LA36 or VT52)7 How can they prepare 
documents efficiently, cheaply, etc. on ASR33's7 

• 
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M. J. Sul 1 ivan 
Spec. Comm. Programs 
IBM 
Arkmont, New York 10504 

Dear Mr. Sull iv~n: 

October 13, 1975 

It was nice talking with you last week regarding the equipment which we 
need for our company technology exhibits. We intend to use the parts now 
with various technology exhibits, and eventually to have a museum, where 
they might be on permanent display. The parts will not be connected; hence, 
need not be functional. 

The parts I would like: 

/1emory tech no l ooy: 
and other 1 or 
IC read-virite 

read-only memory.assemblies from 360/30 (capacitor), 
2 models (e.g. 360/50 inductor) .. 

memory from a 370 m.odel. MOS ROM IC (48K bits) from 
1n11 rlr.f'\ 
: ;.;1·1 ;; 1 v·u. 

Disks: large platter (only) from original RAMAC, IBM 1311 (basis of 
current series), and flexible (floppy) mechanism with a floppy. 

Logic technology: 
CPC or 60X-relay assembly plus plug-board 
704 flip-flop assembly. 
360-SLT on a card (several cards) with a mother board and cable to 

show interconnects on gate. 
370 IC package to compare with SLT (2 cards) 

Ty r evff i t er I / 0 : 1 0 5 0 and/or 2 7 4 1 • 

Complete early relay calculator (e.g. CPC) 

I appreciate your help. 

Sincerely, 
-~'\ ( 1; r\ \ . . \ ''( ,\. /• ·> \.,: L· ·~ , . ..._ 

Gor:don Be I 1 

() r. • 
; \t I, (i 
; ,:J, .. ~ __ --------­
! 

\!.i(:c: Prc-.ldcnt 
otfi~e of Development 

GB:rn_jf 

II. ~ " ' • ' : ..... ,- r, ,..... ,~· .,.. 
l·,•1 '- t 1\j ._, I , t L (_ t, 

lr-1·,1·\11· 1 .··~, "!'"''·''-'· -,.,,.....,, ,,,.··1 r, .. ,,..,., 
-.-...;,;_;,., •• 1 .;;;; ; ••• - •• .-;..., ..... ,. ~-•- 1 ........... ,., v,.:,j-,;.;, 
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D I G I T A L INTEROFFICE MEMOF<ANDUM 

PAGE 1 
SUBJI COPIER•BASED PRODUCT DATE: 10•14•75 

FROMI GORDON BELL 
EX: 2236 
MSZ ML12/A51 

* * * * * * * * * * * * * * * 
TOi FILE 

* * * * * * * * * * * * * * * 

SUBJI COPIER•BASEO PRODUCT WlTH VIDEO INPUT 

Toi Distribution 

* * * * 
* * * * 

F/U 10/24 

Is there a use for our copier Which takes standard Video 
input, and converts this to a Picture? 

* 
* 

··-···-----·------······------·-----------·---------·-----· 
It is 10w cost ••• and I hope good 1 

* 
* 

1, Since the IBM 5100 has video output, it could connect to it 
directlV, 

2, Also, we could "add .. on" to all the terminals which have 
Video output, CE,g. Beehive, HP2640, Tektronix graphics, 
Conrace, Monitors whatever their use,) 

3, This may also be the right way to connect the copier to the 
new ~acKaged systems. 

4, For the new VT52, it is a clean way to qet the copier. 

Is it unique?··················--························-··· 
Would anyone want one?••········· ................................... . 

Should we make up such a self•contained gadget?•••••• ........... . 

How much? ......... . 

How long7 ......... . 

GBamjf 

Distribution 

------------Jim Bell 
Ed Corell 
Ken Fine 
Len Halio 
Al Huefner 
Andy Knowles 
Bill McBride 

Rick Merrill 
Ken Olsen 
Bob Puffer 
Mark Sebern 
Tom stocKebrand 
Al Wallack 
John Wolaver 

* * 

* * 
* 
* 



D I G I T A L INTEROFFICE MEMORANDUM 

PAGE 1 
SUBJ: LSI•ll DATE: 10•14•75 

f'ROMI GORDON BELL 
EX: 2236 
MS: ML12/A51 

* * * * * * * * * * * * * * * * * * * * * * * * 
TO: f"ILE 
* * * * * * * * * * * * * * * * * * * * * * * * 

SUBJS DEBUGGING LS1•11 PROGRAMS 

Toi Distribution 

Sam Fuller at CMU has a very nice multi•user interact1ve 
Program for controlling a cadre of LSI•11's via multiple high 
speed lines (9600 baud), They use a part1cu1ar monitor, bUt 
I'd believe RSTS or RT11 and BASIC would be a reasonable 
environment, 

Conventional terminals control, etc,, info to the LSI•11's, In 
this way, we end up with a better program~ing environment, 

I'll send the manual for their system when 1t arrives, 

This came out of their research in LSI•11 computer modules and 
the Problem of coordinating and controlling them, Such a system 
would be ideal for a lab-teaching environment involving multiple 
machines, 

GBimjt 

Distribution ............. 
Bob Bean 
Duane Dick:hut 
Andy Knowles 
Ed Kramer 
Roy Moffa 

Charlie Spector 
Steve Teicher 
Nat Teichholtz 
Rob vannaarden 
Stu Wecker 
Al Wallack: 
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D I G I T A L INTEROfFICE MEMORANDUM 01840 
PAGE 1 

SUBJ: PM STAFF MEETINGS DATE: 10•14•75 
FROM: GORDON BELL 

EX: 2236 
MSI ML12/A51 

* * * * * * * * * * * 
TO: FILE 
* * * * * * * * * * * 

SUBJ: RE YOUR PM STAFF MEETINGS 

Toi Malcom Johnston 

* * * * * * * * * * * 

* * * * * * * * * * * 

The several issues which feel hot to me (and I'd like to attend): 

z. Why are there no software PM•s in these meetings? 

A, 5100 • Sebern/Christy, Hallo should probably be the person 
asked to report on this, Also, he should NOT come alone, I 
believe we want segmentation of problems into the hierarchy of 
levels in my memo, 1.e,: 

1. Packaging/hardware•-Clarke (& Teicher) 
2, Operating system+ file RT•11••Munson 
3. Languages••Ham C+Thissell tor APL) 
4. APPlications subprogram•-actuallY Fauvre to Pull it 

together: but also each P/L, 
s. customer pre•programmed packages•-particu1ar PIL's, 
6, Sales interface/Service/Software support 

We have a 5100 in house (my office now), Ha1io is coordinating 
its evaluation vis a vis: documentation, human interface, APL 
and BASIC performance Cl want #'s before we talk about it), 

Rumour from Al Per11s, Professor at CMU•now Yale (who 
says it's the greatest invention yet): two teams were sent 
to do the design. The winner used the 370/145 package (about 
40K bytes( with emulator-assist and the gadget also interprets 
the 370, The loser started from scratch. It this is true, 
watch out, A mini 370 in a small box,,,whiCh according to our 
proposal to ARPA for a PDP•10 like it, 1s pertectlY reasonable 
and natural, From our analysis so tar it ain't true: it's merely 
an 8080•type design, 

B, How can we use new larger ROMS, PROMS to enhance 11's? 

This may be a can of worms, My view is that many features of 
VAX can be Put into 11'& now such that we see a gradual 
merging of v~x and 11/PDQ•45•70 •> VAX, The possible primitives: 

* 

* 

* 

* 



PAGE 2 ()1841 
SUBJI PM STAFF MEETINGS DATE: 10•14•75 

FROMI GORDON BELL 

1, Strings, 

2, Fast context switching Ce,g, take stuff in Mand wire it in). 

3, VAX loop control is really good, 

4, Possibly t1eld/bit/32•bit operations, 

These are quite we11 defined ala VAX, and must be identical! 

C, Address extension of 11, Note, the 2 attached memos with 
time estimates, Neal/Hassett are going otf to explore what we 
could do here by getting a few people to explore how, 
My hunch: 

0, Stay away trom I/D, 

1, Extend M/D•based primitives ala Cutler•s suggestion, 
not clear we have to extend program-size space, Extend 
RT a1a Bruce Leavitt, 

2, Wire-in (microprogram) these into PDQ•45•7~ to get 
reasonable times Ci,e, 2 microseconds), Youse may recall 
this scheme in the original segmentation proposal, Note, 
this would permit competition with the rumoured DG machine, 
Also, it would probably defuse tne large VA problem bY 
providing access to large arrays, It would run very 
respectably, 

D, General architecture control problem, 

Who looks out for the 11? (Note, a group went off April 1 and 
got vaxcinated with a new machine,,,while I think they succeeded 
in defining an architecture which is by far the best r•ve ever 
seen, truly 1ove, and intend to see that we build, we do nave a 
transition time where competitors can come at us pretty hard,) 

GBimjf 

Attachment 

CC: I Dick Clayton 
Bruce Delagi 
Bill Demmer 
Bruce Leavitt 

Clay Neal 
Larry Portner 
Al Ryder 



INTEROFF=ICE MEMORANDLJM 

TO: Gordon Bell 

SUBJ: EXTENDING VA SIZE 

RE: Your memo of l-October-1975 

DATE: 

FROM: 

DEPT: 

EXT: 

October 6, 19~-{g. 
Dave Cutler~­

Advanced 11 Engineering 

5670 LOC: ML3-5/E35 

There is a way to modify both RSX-llM/D (without impairing memory 
protection) so that users could change the address space and thereby 
get access to large arrays. The technique was suggested by Cutler 
in October, 1971, by Christy in the spring of 1975, by Lev in the 
summer of 1975, and implemented by XDS on the 940 timesharing syst,~r.1 
about seven years ago! I do not know why it was never accepted, per­
haps because it required explicit management by the user. 

The technique is very simple. The operating system basically implements 
three primitives: 

1. Create segment (name, length). 

2. Delete segment (name). 

3. Remap segment (name, virtual address, access). 

As a user executes, he creates segments (which may be of variable length 
and require more than one KT register to map) and remaps to them at will. 
He thus can effectively have a very large addres:s space. The remap timE? 
would be on the order of 3~~ to 4J~~ ys; and therefore, the assumption, 
that once remapped to a segment, a user program will execute considerably 
longer before again remapping. 

The implementation time? A mere Bix man months ( a SWAG, of course). 

/s 

cc: Ron Brender 
Janice Carnes 
Dick Clayton 
Peter Christy 
Bill Demmer 
Ron Ham 
John Levy 
A.l Ryder 
Pete van Roekens 
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TO: OOD Staff 

cc: Stan Olsen 
Bill Demmer 

01844 

INTEROFFICE MEMORANDUi\/1 

DATE: 
FROM: 
DEPT: 
EXT: 
LOC/MAIL 

September 26, 1975 
Lorry Portner 
Software Development 
2471 

STOP: ML12/A62 

SUBJ: OOD Agenda - October 2, 1975 
Lorry Portner, Chairman/Secretory 

l 0:30 Review Minutes 
Review Agenda 

Budget Review All 

OOD/Marketing Committee Interface All 

(60 mins .) 

(40 mins .) 

10:35 

11 :35 

12: 15 OOD Space Guidelines P. Lout (15 mins .) 

- - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - -
FUTURE AGENDA ITEMS 

• Management Development. (J. Cronkite/M. Abbett) l 0/9 
• Soles Meetings. (D. Clayton) l 0/9 
• Low Power Schottky help. (V, Bostioni/OOD) l 0/9 
• Honororio Policy. (G. Bell) 10/9 
• What is Resolution of DEC-20 Memory Strategy? (J. Leng/H. Lemaire) 10/16 
• Commercial/OOD Interface. (S. Olsen) 10/23 
• GM. (T. Johnson) 
• Report on In-House 2-Year PD P-11 Usage Strategy . (Computer Resource Co • ) 
• QCMS Defect Reporting System. (J. Smi th/M. Pecore) 
• Is There a Field Integration Plan Yet? (J. Smith/ J. Shields/D. Cloyton/B. Puffer) 
• Is There a Formal Action Pion that Allows Follow-up on Field Oriented 

Product Safety Problems? (J. Shields/R. Minezzi) 
• Block Model Strategy Resolution. (J. Morcus/l. Portner) 
• Is Action on ECO Control Called for at This Time? (J. Marcus) 
• What is Happening to Make Systems a Reality in the Woy we do Business? (D. Clayton) 
• What is 3 Year Serial Bus Strategy? (V. Bastion i/D. Clayton) 
• Bubble Memories 



01.845 
-2-

Expected attendance at 00D Meetings: 

GB LP RP RC PL MA JM HL 

10/2 X X X out X X out X 
10/9 X X X X X X X X 
10/16 X X X X X X out X 
10/23 X X X ? X X X X 
10/30 X X X X X X X X 
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mumaamn INTEROFFICE 

TO: Gordon Bell / 

Ron Brender 
Janice Carnes 
Dick Clayton . 
Dave Cutler 

Ron Harn 
John Levy 
Al Ryder 
Bill Denuner 

DATE: October a, 1975 

FROM: Bruce Leavitt 

DEPT: 8/11 Software Development 

Pete van Roekens 
EXT: 5465 LOC: ML5-5/E40 

SUBJ: Extending VA Size 

· RE: Your memo of October 1, 1975, same subject 

FORTRAN IV version 2 will support large virtual arrays (32,767 
elements), as planned. 

Time frame: about 9-12 months 

Systems: Direct access I/O VAs on all 
FORTRAN IV systems (RSX/IAS, RSTS/E, RT-11); 

KT-11 VAS on RT-11 only. 

If RSX~llM/D can provide fast (.3ms) remap facilities for 
non-privileged tasks, we will plan support. 

*FORTRAN IV KT-11 VAs have been implemented under RT-11; we 
are currently debugging and testing performance. 

/nw 
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+------------- -------------+ 

Subject: Our Market/Product-Positioning/Growth Dilemma 

To: Marketing Committee 
00D 

Date: 
From: 
Dept: 
Loe: 

3/19/79 
Gordon Bell 
ooo· 

ML12-1/A51 Ext: 223-2236 

· Right now we must be especially concerned about the large 3+ decade 
c~ice range of systems required in our many, varied (applications) 

·. markets. Consider the following viewpoints. 

Ve've i:i:ot to lcse rr.arket share which in turn usually means higher 
costs overall, ;;i.nd possibly lower profits because: 

a. DEC future growth at 26%/year is lower than the past 36%/year 
growth ( see Fig. 1) • 

b. The technology improvements continue to open up a new low end at 
an increasing rate. Note the range increase as shown in Fig. 2, 
and the range factor, ignoring the terminals and 10/20 is 
plotted in Fig. 1. Prices of low end svstems decline at 10% to 
20% per year, limited only by the mass storage capability 
whether it be ram, bubbles, tape, floppy, etc. 

c. Over most of our market price range (i.e., applications) the 
market growth rate is constant or increasing. 

d. Our market and sales strength seems to be (ordered) in the 
following price bands: 

i. 100K-250K (11/70, 2020, 780) 
ii. 40K-100K (11/34) 
iii. 1K-2.5K (terminals) 
iv. >400K [both bands 250-625-1.6] (36-bit) 
v. 16K-40K (low end 11/34 box and OEM RL based, plus 

Datasystems) 
vi. 6.25K-16K (PDT, WP) 
vii. 2. 5-6. 25 - almost non-existent, except for hardware-only 

components; small PDT' s are here and the new WPS should be 

e. Note, the market share, base and growth is highly diverse over 
our range of interest, as shown in Fig. 3. 

f. It's impossible to grow enough to keep market share in all these 
price areas. Therefore, we should understand the ultimate 



:~.:: _.; cct: Ot;r M::i.rke t/ Prcduct-Po::;it l.oni::g/Growth Dilemma 
\;. i)ell 

deleterious effect. By contrast, see Fig. 1, all our-­
competitors (except IEM - who has divisions) Eeem to be in a 
narrower range, growing faster and are more profitable-

l'-""" 1 ."'."_~t IEM h?.s notic0d 11s and is descending over the 
r.-··1·~""-perfor:nance space like a bunch of locusts whose population is 
.:::-c;..ing exponentially. For so:;1e time it's clear we've been exempt 
:1--:::n IBM competition as they used to have really crappy products in 
L'.":.is space. Now they' re interested in the same growth, system size, 
a~d computing style we see. 

a. The useful (i.e., 148-class with 0.5 Mbyte memory) 360/370 has 
come into the under 250K, mini market. Figures 3, 4, and 5 show 
how this series has stopped at the price boundary as more 
software is added and larger memories have been needed. Now 
even IBM can't fill all these primary memories with operating 
system and the cost has broken through with the lower cost/byte 
memory. Also, with the latest announcements, they have for the 
first time, machines that are competitive with the 10/20. 

b. They hdve a mini with the Series 1 positioning at the 04/34 (one 
of our key strenths). The new enhancements get the price down 
to broaden its coverage into the 03. They may go after chips 
here, too. They'd really be smart to get an independent 
semi-house to make chips available~ 

c. The System 38 is targeted at the 11/70 class machine, our 
highest revenue earner. 

d. The 8100 is targeted both at the 34 and 70 to do the system's 
off loading that many of our minis are sold for. 

e. They're building user personal computers in the 5100. 

Costs to engineer systems of a given price are increasing with time. 
from several perspectives as can be seen in Figure 6. (I'll verify 
these costs later.) The cost of the minimal mini is risir~ from the 
situation in 1972 -where it was built from standard MSI components. 

a. IBM and semiconductor technology opportunities are raising the 
ante at the higher ends by using gate arrays to build higher 
performance, more cost effective (lower cost) systems. These 
cost proportionally more because: 

i. Spec_ial gate arrays are required, increasing the number of 
circuit types. 

ii. The machine is higher speed by more parallelism and is 
therefore more complex. 

iii. More RAMP features are required. 

iv. Mid life extensions should be built in to protect and 
extend the investment. 

Page 2 
4/2/79 
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b. Intel and semiconductor technolo1._::;y opportunities are rc1ising the 
ante at tLc low end because we must h;ivc DEC I~P chi.ps for ::~mall 
syst.ems. Gcrdon Moore has observed that the nu1:iber of 
n~n-months/chip to desien a chip is doublin~ every 2.7 years. 
These chips aren't taking advantage of maximum densities, 
either. 

c:. Our product size, systElil structure and diverse markets engender 
.::~_most U!1bounded co'.'.'.nitments ( see the typical situation for the 
Large Systems' area shown in Fig. 7). The total number of 
products unnounced, is approximately the product of: 

base hard v;are x 
special front-end, back end hardware x 
operatir.; systems x 
network options x 
applications and data base hardware and software options x 
any CSS products 

i. There are mary base hardware systems, tending to include 
other special hardware each of which has to be tested in a 
combinatorial fashion. 

ii. Depending on the system size and the dedicatedness (versus 
general purposeness), we seem to take on a lifetime system 
enhancement-support commitment (see attachment for large). 
For example, only recently have we been able to decommit 
TOPS 10 enhanceoents on KA10's. 

d. We have multiple families, all of which our customers expect, to 
be evolved and their ranges expanded forever! This means that 
whatever problem we think exists above, it is actually 4 x 
worse. Or ignoring ranges that have only one product in them 
2-3 x worse than first glance. 

There are several reasons to focus on <250K systems. 

a. With the newly anncunced Federal Channel standard, the price 
line is 250K to defi.ne a mainframe. The 780 is excluded. 

b. Various government groups can purchase computers under 250-300K 
without 0MB approval. 

c. For many large organizations, a selling price under $250K 
doesn't require the authorizations that a $500K purchase 
requires. 

d. IBM isn't as strong here llQ.!i as they seem to be headed for. 

D~C's ability to introduct new products is actuRlly more li~jted and 
~or~ expensive than we think because all products tend to be 
marketed through all groups. 

The expanding 3+ decades range of products presents a problem 
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because: 

a. Field Service, Software Support, Sales and Manufacturing are 
faced with much of the product introduction co!llplexity and costs 
(paralleling development cost) that engineering faces. 

b. Al though we design many products, the introduction cycle and 
ability to absorb is clearly one limit~ 

c. With the high rate of growth and turnover in all groups, 
including sales. For example, it's impossible to believe that 
no matter how we segment, a salesman is being asked to cover and 
leave too wide a range. 

d. It feels like we need the much better segmentation according to 
size, because costs over the whole P and L vary greatly by size! 
In engineering I'm attempting to have much clearer segmentation 
through funds firewalling and organizational segmentation! ( I 
feel we need the same in the other organizations.) 

GB: ljp 

A~tachments 
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COMPUTER COMPARISONS 
(Approx and Excludes I/0) 

IBM 370 
{1971) 

u 148,-

~ I IBM 430~ DEC-10 QI' KI 

3031 

(1979) KL/4! ~ 
\. ,. , 4341 

"-. CJ VAX I I /780 4331 

_
0o 1 2 

IBM 3000 
(1977) 

3 4. 

OTHER VENDORS 
20-25% UNDER IBM 

5 
· PERFORMANCE {Millions Instructions/sec) 

6 
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Digital 

Subject 
School 

Interoffice Memo 

Gene Amdahl's Enjoyable Talk Last Week at NATO Summer 
1 

To Uistribution Date 
From 
Oept 
Loe . 

20 SEP 76 
Gordon Bell 
00D 
ML12-l Ext ; 2236 ... 

F/U 9/29 

He was director of ACS HH '.·1enlo Park California 1966-1969 and 
left because he could not build a lar~e profitable 360 I did~'t 
find out how much of Amdanl Corporation's development was done at IB.'-1, 
or how much time he spent fun~ raising ~here but he appears to be 
highly ethical 

The decision to leave IB1 was based on his inability to get policy 
changes that woJld permit large machines to be built The two he 
discussed were 1. The uniform allocation of overhead such that 
large machines could be made profitably and 2 Poor performance 
in·ternal component purchases were forced. 

Ue claimed the high end expenses (i e 370/168) were less than the 
15~ by a ~igrilficant amount becau~~ the customers. were sophisticated 
and self-sufficient Indeed tnis group put the "independents~ in 
business. The policy supports mid-range thru.st: In fact; t11e sup9ort 
for a 145 is higher since the customers don't know what they're doing. 
'l'he range is shown in the attached figure. · Can we try this · 
representation for our sales? It matches the distribution for 
corporations NOR. · 

The components supplier within IB1/Essex Ju9ction?} was not performing 
acceptably to support large· machines in fact it was a marginal 
supplier of the 16d~ The System Managers had to "pay" and could~'t go 
outside. 

Amdahl Corporation is predicated on these two policies plus the 
changing ratio of the processor to cover a wider range!. He docs~'t 
see how !81 can make high end machines, nor why it would want to put 
him out of business. His machine -provides a high end blanket for the 
370. l believe he also ~ill push multiprocessors to "extend" his 
range in the same waj as the 168 and thereby pick up more of the high 
end tail in much the same way a lower price ratio for the CPU tends to 
"widen" the range He is also working on other products. 

His support (console) machine is a NOVA. and he's invited me to come 
pcesent the PDP-11 to them and see the factoiy/machines in 
Sunnyvale 



Subject Gene Amdahl's Enjoy<lbl.e Talk Last Week 
at NATO Summer School 

Who wants to go visit with me? 

oo_you belieye his strategy is viable? 

GB ljp 

Attachment 

Distribution 
Marketing Committee 
Janice Carnes 
Bill Demmer 
Bill Kiesewetter 
J·ulius i•1arcus 
Jerry Todd 

00D 
Bruce Delagi 
Jake Jacobs 
John Leng 
Larry Tashbook 

:,1 ike Tomasic 

Page 2 
9/22/76 

.. 



j • 
t 
1 

1 
l 
j -- ·---- --- . 
! --- ·-
I 

\ -·-.·----·· 
j 

i--------------- - -- --

i . . -:-· . . .... 
j I _____ · _____ r~~ ______ lj<i' , ____ (_I'i _ 

---- -------- --------- ........ ·"-,- J_ ---·· ----------- -------·---------- ---------------------------- .... ---------· -------- .. ------- .. 

l.··.···~·~.·.·······=······~~··.·.··.~~--·=-~-=~=---···· .. ~-.~~j~~- .. ->-.. --

1-

!.=~.---;~~•tc=~~f ~e )~-=--: ~~~·· <-t i½-~!---=•==~ 
- ~~ ~ '1 \ - .. '.I . . ... - .. . .. ·~ . b\( It> ·~ ( ~- .. .. . - :.· - - - .. T ... ~ . . 
~ ---~~ -----/. -~-- ----------- - ---- ---- {\w .o-r.. ~°"~~"""j --- r ~ -1-f (_)_r----------

.. ~u) ·-------1- _____ _. __ . _______ -----. ~--1:6!~ -------- ------------------------·:·-- --
-·------~--------·----------------·-- •-•-~'•··-·------ -·-- •• ••• • - """"--•·•--· ~--· • ··• --···-·-- • •·-• -····-~·---·-··• -··~------~-•-·• --~"'••••·•••--···-"•---r••-• 



. . ... 

D I G I T A L IN'fEROFFIC E 1'-\ Ed OKANDU~ 

DIST Dick Clayton A LS-2/E71 Ulf Fagerquist MR1-2/E78 
Arnie Goldfein i•l Ll 2-l/Al6 ~·lin Hindle ML5-2/A53 
Ted Johnson PK3-2/AS5 Andy Knowles MR2-2/A52 
Henry Ler.iaire :•l Ll-4/ A97 Julius :-iarcus PK3-l/M 29 

. 
Stan Olsen PK3-l/A57 Larry Portner ML12-3/A62 
Bob Puffer ML1-3/E38 Bill Thompson ML12-l 

•• 
Janice Carnes l'1 LS-2/E71 Bruce Delagi i'\Ll2-l 
Bill Demmer M L3-5/E35 Jake Jacobs PK3-l/M 33 
Bill Kiesewetter MRl-1/i'i 76 John Leng MR1-l/P35 
Julius '.'1 arc us PK3-l/M 10 Larry Tashbook PI<3-l/H 13 
Jerry Todd PK3-2/S14 ~1 ike Tomasic r,i L21-l/E81 

I 

j 

I 
' I 



Digital Interoffice Memo 

Subject: Dlil .10. Md. ll .b. ~ .BX A Smart Buyer 

To: 000, OPC, PLM 
Janice Carnes 
Bill Demmer 
Mike Tomasic 

Al Crawford 
Steve Teicher 
Pete Van Roekens 

Date: 
From: 
Dept: 
Loe.: 

20 JAN 77 
Gordon Bell 
00D 
ML12-1 Ext.: 2236 

Pete Warter, Department Head at the University of Delaware and former high 
level engineer at Xerox, came to us (as a buyer) with the following view: 

Job Size Capital Cost/ 
Syst~m No.Users Price(K$) Mp.size Flexibility (32-b/w) User CK$) 

11/03 1 10-15M 28K medium 8-16K 10-15K 
( 16b) n.-,r 

11/34 15 80 96K low 8-16K 5 
(11/60?) ( 16b) {BASIC) 

"' .. ,_,,.., 2z:; 150 18l!K high I II IV 16K 6 
( 35·?) 200 (16b) (UNIX) ,< 5,6 

2040 25 450 256K high 

2050 35 650 !84K high 

WlK 18 

256K 18.5 
i 

His premise: ~ ,, nl~'/ 

O. The 11/70 and 2050 perform about the same except the 11 is faster due 
to being tailored and having less address bits. One pays for this. 

! 
1. Buy both 11/70 and 2050, but work to get most jobs onto 11/70 (where 

it's the cheapest) because it's significantly more cost effective. 

2. Only 1 parameter matters to a vast# of users (besides the software 
investment) ••• that's ~ob size! 

3. The generality of 20 really costs and probably isn't worth it versus 
Unix. 

Note how easy it is to separate the computers: 

1. 11/70 for best cost/performance (by factor of 31) 

2. 20 for languages and large computational jobs 

When can we understand products as users do? 

GB:ljp 



D I G I T A L INTEROFFIC~ MEMORANDUM 

DIST: Janice Carnes ML3-3/E71 Al Crawford PK3-2/A56 
Bill Demmer ML3-5/E35 Steve Teicher ML5-2/E93 
Mike Tomasic ML3-3/E71 Pete VanRoekens ML3-3/E71 
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Bob Lander PK3-2/F33 Bob Lane PK3-1/M45 
Henry Lemaire ML1-4/A97 John Leng M.R1-1/F35 
Bill Long PK3-1/A60 Julius. Marcus PK3-1/M29 
John Meyer ML12-1/A11 Al Michels PK3-2/S14 
Gerry Moore PK3-2/A55 Ken Olsen ML12-1/A50 
Stan Olsen PK3-1/A57 Stan Pearson ML12-3/E13 
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D 1 G l T A L 1NfER0FFICf ~EMOPANDUM ••>FILE COPY 

SUBJ: 

To: Janice Carnes, tom CamPbell 

DATE: 
FROM: 

~x; 
MS: 

PAG~ 1 
13•Jan•7o 

GORDON BELL 
2230 

~L12•1/A51 

F/U 1/19 

Could I have tne short version ~essaae thdt the salespersons 
and custo~ers use to determine wnen to Duy a 2040 
VS 11/7~(RSTS) vs 11/70(1AS) vs tl/70(RSX•11D•M)? 

I would sure favor a ratner simple multi•dimens1onal space 
approach where tne buyer or sPller could look things up in a 
table and see a clear Picture ot the cnoices. l can't 
believe the tt11nq is much bigger than a sinQle sheet ot paper 
with the 4 systems across the top and about 20 or so dimensions 
going ao~n the side. 

Alternatively ~ny can't we just use a standard nataPro and/or 
Auerbacn list1n~ tor each mac~1ne? 

The dimensions that seem relevant to me are: 

1, Price/terminal and price range. Something that gives the 
curves torn sin~le system, 

2, Availability and delivery 

3, Overall simple hardware measures: precision of floating point, 
me~ory and job ar-raY size limits, and speed that is relatively 
simple to characterize, •• e.g., the Gibson mix. 

4, AnY bUilt•in data•types to qive the buyer the feeling as to 
ho~ much coaoL or a scientific language is empnas1ze0, 

5, Single ooer3t1n; system cnar~cter1st1cs/teatures: scneduler 
re.g., Pie•slicel: pertor~ance monitoring, accounting; file 
syste~.,.including oack•up; device support 

6, DBMS characteristics: speed, s1ze, etc. 

7, for eacn main language, a rough idea ot what to expect.,,and 
whetner it is provided at a11. Program ana array size limits, 
In tne case of Fortran, ~netstones/sec cnaracterizes 
speed. The imP1e,nentat1on ot tne language as a compiler, 
interpreter, togetner with ~nY additional debugqing tools 
snould be noted. A note ot &Pecial features (suserset) 
~nd subset ls also needed, 

8, Listing of exotic and/or non-stanoard languages, 

9, A 11sting of tne kinds of applications Programs available 



\ 

SUBJ: DATF: 
FROM: 

PAGE 2 
lJ•Jan-76 

GORDON BELL 

internally and externally so lhe user will get so~e idea 
of scope and size ot library. these would be listed by 
applications domain Ce,g., EE•ECAP). Th1S is probably 
tne most important ctimension, A simple listing ot lines of 
programming CEE•100K, CAl•25~, etc,) would clearly give an idea 
ot macnin~~s use. 

GB:lP 

CC: OicK Cldyton, 8111 Demmer, Arny Goldtein, Bill Kiesewetter, 
rnil Laijt, John l,eng, Clay Neal, Larry Portner 
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T A L INTtROFflCt M~~ORANDUM 

SUMJ: SEGMENTING THE MARKET 

~ 
To: l;Jan1ce Carnes, Iorn Cami;bell 

•>JANICE CARNES 

PAGE 1 
DATEI\ 13•Jan•76 
FROM s ~ GORDO Ill BELL 

EX: i236 
MS: ML12•1/A51 

F/U 1/19 

• 

• 
Could l have the short version message that the sa1espersons 
and customers use to determine wnen to buy a 2040 
VS 11/70(RSld) VS 11/70(IAS) vs 11/70(RSX•11D•M)? 

I would sure favor a ratner simple mult1•dimens1onal space 
approach where the buyer or seller could look things up in a 
table and seed clear picture ot the choices, 1 can't 

• 
JAN J 81915 • 

believP. the tning 1s ~uch bigger than a single sheet of paper 
witn the 4 systems across the top and about 20 or so dimen$1ons 
going down the side, 

Alternatively why can't we just use a standard Datapro and/or 
Auerbach listing for eacn mach1ne1 

The dimensions that seem relevant to me are: 

1, Price/terminal ana price range, Something that gives tne 
curves tor a single system, 

• 

0 . ~ 

• 
• 

2, Availability and delivery 

3, overall simple haraware measures: precision of floating point, 
memory anct job array size limits, and speed that is relatively 
simple to cnaracterize,,,e,q,, the Gibson mix, 

4, Any built•in data•tvpes to qive the buyer the feeling as to 
ho~ mucn COBOL or~ sclentific language 1s empnasized, 

• 0 

• 
• 
•• 
• 
• 

5, Sinqle 0 erati~J 5V&tem cnaracter1st1cs/features: scheduler 
Ce.g,, c•e•sl1cel: ~erformance monitoring, accounting; tile 
sys tern ••• 1nc::ludin J i:•,,ck.•up: device support 

6, DR~s er 1acteristlcs: speed, size, etc • 

7, For eac,, :,·ain lan·J,1,1qe, 6 rough idea ot Whdt to expect, •• and 
1'1Mither 1 t 1s provideri ,~t oll. Pro9rctm and arraY size limits, 
In the case ot Yortran, ~hetitonesl&ec cnaracterlres 
speea, ·;-,-.,e imP1en,ent,1t ion ot trie lanquage as a C<WP1ler, 
int.erpr~ter, toqetner with any additional debugginq tools 
i:; 11 n u l d t. (' no. t e d • A no t ~ o t s p e c 1 o l f eat u r e s C s u s ~ t s e t ) 
an (;t s u l t .: t is al r, o nee n e d, 

e, Li~ttn~ nf exotic •no/or non-st~ndard 1anguagea, • 



tigital 
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l I eo M "'6 Gw.x7 
To: 000 

Paul Bauer 
Ed Corell 
Howard Fine:nz:.n 
Ken Olsen 
St-eve Teicher 

we 
,Janice Carnes 
Bruce D'31,!g i 
.Joern Levy 
Grant. Sa•t i8rs 
Mike Tcnasic 

Date: 5 JAN ~: 
r'r c:r.: Gordon Bell 
Dept.: 00::> 
Loe.: ML12-1 Ext.: 2235 

This is a suggestion for a presentation to the board presenting our cpu, 
disk, printer, etc. fruuilies in terms of ranges. 

Ken has bi:>en suggest-, ing we ei.t,her cut machi.nes or explain why there are so 
many. Since I can't bear to part with members of the famHy, I was able to 
rationalize that we have the right n1.l!'.llber of machines ••• as compared with 
IBM. (And with what I think users need.) Ironically, I took IBM to task 
jn 1ro for having too many models ••• ( .... or 11). I proposed only three by 
using multiprocessors. 

The 04/~U and 45/55 pairs are considered ag 1 m3chine each. The 
LA36/180/120 is similar. This is a signlfjcant innovation i.n desi.gn 
technology and 1.t may be the best way to Approach designs in other areas 
(e.g., tapes, disks, some software). In this way wo g·~t 2 products with 1 
effort and set of plans! 

IBM 1 s strategy on tne 360 was to have a r~ctor of: 

X 2 gap in price to ·separate the models 
X 3 gap tn p~rformance 

This means perf = k X cost 

See Bell/Newell p58? for analysis/data (attached) 

Note 
J.1odels 20 

20 

91 

91 

Price ( mins) 1: 105 
Price ( avgs) 1 :65 
Pri.ce ( min-m L'1 t,c max of max) 

Perf 1:300 (probably high) 

t Models 20, 25*, 30, 40, 44 1 , 50, 65, "5, 85*, 91, 95** 

• later or •n special model 

3/2 

~ or 10 (or 11) models dependin9; how you count 

125 = 1.99 <--- original. plan 

10 
125 = 1. 6 <--- what got: s,)ld ( ne;~lec1,j n~ fi95) 

1.36 <--- should be 2 for Gi"',)SC: h's 13W to hold 
65 = 300 



Subject: How Big Is the cpu Family? 

N..Q.I;& we do a better jcl) now th<:n IBM did 

1. 

~ IssuflS 

Range 
03 10-20 

04 20-30 
3!1 40-80 

6 
45 45-75 1. '7 = 25Q 
55 60-100 10 

"'O 90-250 or 

4 
2.25 = 25 

6 machines 
or 

on 3f0! Current:. 11 's 

0rig1 oal 2.Q. 

11 /20 - (20-50K) 

Pap;e 2 
1 /5/77 

4 ma~hines if we count 04/34 and 45/55 as one. The PDQ will replace 
45/55. 

2. Factor of 2 in price is probably all a single machine can do. 

3/2 
Tner.=:fore 25 = 125 performance fa.:!tor we should have. We get 
70 for plai_n Forl~ran ••• but pr-obably mor·e wr1en i.l's fl.oppy vs, RP06, 

3. Can't do all designs at one time! (This causes more models, less 
separation.) In essence there always has to be phasing blips. 

4. Must treat 8, 10, 11 as sepa:r~te, possible competitive, product lines -
Hke Chevy, Olds, Cadillac. Each have a range and a set of customers 
that move across the range. 

5. Engineering resources = f( range, volume, H systems). 

6. Our planning 1s more complex because we rn~y s~ll.at 2 or 3 levels of 
integration (i.e., chips, boards, box, box+ software). 

The attached metrics are ones I'd like to use for measuring range( t) for 
all products - disks, cpu's, prlnt,~rs, etc. We can measure each fami,ly and 
all the machines. Note, we can get >100% overlap. 

$.rar~e - from lowest price to highest:. price includes holes 

p - # of processors or units in catalog 

$.range,effactive - subtracts holes (e.g., 11-10 gap) in range to get an 
effectiv~ coverage 

$.rip = $.range 1/p 
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DIST: P:rnl Bauer ML1-3/E38 
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Howard Fineman ML5-5/E6" 
Kirn Olsen ML12-1/A50 
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Jim Bell ML3-4/E41 
Ulf Fagerquist i'1R 1-2/E78 
Win Hindle ML5-2/ A53 
Andy Knowles MR2-2/A52 
Julius Marcus PK3-1/M29 
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Larry Portner ML12-3/A62 
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J2n i.ce Carnes ML3-3/E71 
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John Levy ML3-4/E41 
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Mike Tomasic ML?.1-1/E81 

Dick Clayton ML3-3/E71 
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Ted Johnson PK3-2/ A55 
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John Meyer ML12-1/A11 
Stan Pearson ML12-3/E13 
Bob Puffer ML1-3/E38 
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Dig ital Interoffice Memo 

Subject Smal_l_-:_Sys_t_e_r~ Q.i.ry_~ _(T_r_e.ndsl 

To: Distribution Date: 
Fror:i 
Dept: 
Loe 

9 SEP 76 
Gordon Bell 
00D 
NL12-12 F..xt. 2236 

Th<! sketch (r.rnrket size versus degree of participation for various priced 
syster:1s) is attached which I drew at the Snail Systems \-:oods If we built an 
analytical model of this, it mi:.;ht show that we look into a11 infinite I'.larket, 
and -all ue see is our ability to supply the r.iarket \;ithin our growth 
li1:.its ... this is ~hat I'd hope a central planning group might s01:1eday do 
and/ or understand. t\ote this sort of model might help understand why we are 
not getting snaller priced syste.:1s and why our installed base is only 
inc::-easing linearly not exponential .(as it had in ·the past!) 

In the following figures, I postulate that the narket natures by penetrating 
the levels of integration. That is, since we sell at a constant or increasing 
pr·ice (i.e constant salesnan's yield in nuJ:Jber of syste~s), we r..ust offer 
nore by increasi;1,;_;, the product depth. In nearly all narkets we watch it 
r:iat.erialize in sophistication· (while i~noring the lower lei/el upstarts from 

calculcitors) .•. and _these products ar.e the high volune products 
the 1,1lwle co.:1puter :-Jarket (or dn c..ovoluttonary subset) evolves: 

1. Ha~"line lan;; uag e (only the knowledgeable). 

2. High level language. 

3. Specialization to the langua&e (eg. BEEF - Busin.ess Enriched Fortran. 

4. OJ 130L/DIBOL. 

5. Basic applications packages. 

6. Production method for app.l.ications--eg. IBM's IAPs. 

7. Turnkey applicatfons (very high .volur.1e). 

Also, a sketch (Fg. 2) is given which r:elates the r:iaturi.ty of a particular 
application narket for various sizes. If a product is a conscant ·price, then 
it's just learning (and new soft,.;are = new product). 

finally. a sketch co,:iparing two r:iarkets is given in Figure 3. 
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-------------------------------------------------------------------------------

I believe we are doing an abysr.1al job in operating in the right points in the 
following three dimensional product space: 

1. :·larket applications dimension = uarket r.rnturity time. 

2. Sys ten price for the market (too high or too low). 

3. Level-of-integration or degree-of-participation (i.e. we're not deep 
enough in the rig ht markets with rig ht sized products). 

In lieu of any central market understanding, I assume you and I are 
r(!sponsi!::>le for reporting on where we are in this space, and how well we 
achieve it ... together with the consequence of resource allocations. Figure 4 
shows how we can begin to plot products in ter:,1S of markets 
level-of-integration, and syster.i size ... now all we need are nu1:1bers and a way 
to analyze and optimize it. 

GB: lj p . 
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Digital Interoffice Memo 

S1!oj ect · _<;alc~l_a!_~r Prices ill and Q..t.!~-~E Har.cl Held and Desk .!.O.P. 
Thin_gs/P/H's 

To. Dis tr ibut ion 

Excuse ny porir knowledge of history. 

Dat~ 
From: 
Dept 
Loe.: 

8 SEP 76 
Gordon Bell 
00D 
tlL12-l Ext. 

ilote the trends: 

1. Various price .:cange·s for various hase type _products and 
users. 

2236 

2. Build cons~ant functionality and reduce price fall out of 
.seniconductor density increase. 

3. iluild improved functionality at constant price fall out of 
seniconductor•density increase. 

4 ~I's strategy of better products at 1/2 HP's pricesl 
out HP! 

Look 

5. The scientific calculators have better libraries than 
computr:!C co1:1p<;1n.ies. We 11avt~ no· compP.ti tion 1»i.th the bu;;;iness 
and statistics library~ 

6. Sy 1980 hand•held f~nctionality will surpass many of our 
current products. 

7. They will chew away at,the ne~d for conputers to do 
calculations on small, flata bases. 

8 Some of the old calculator companies ar~ still around (eg. 
sea, ·Marchant, Olivetti, aonroe, Renington, Burroughs) 
a 1 tho v;; h they ·a r e es s e ri t i a 11 y d ea d j us t be ca use they h av e o 41 
sales :'.lnd service outlets, other product·s (which are 
vulnerable too), and a few non-competitive prodbcts whic~ 
their old name can carry ... 'until. the distribution (sales and 
service) is shaken out. Their demine is clear, given a TI. 

9. \.le can last loi1ger if we die because we -have EDP, big 
(useless?) data bases and progracmer users (and the DECUS 
parties to go to) and·~ whole cult to keep us alive even 
though we're not nee<led. 
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10. The low cost electronic typewriter with storage (circa 1978-) 
will chew up the proj ec te<l, er.lerg ing high end word processing 
narket since the volume is high for individual single 
user-based things •.. versus the Ferraris we handcraft. (Note 
IBH's the Cadillac.) 

11 Calculator companies "progress" and introduce faster due to 
high programming content which uses increased ROH and RAH 
density 
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L 1 ~ t· A ., 4-. ., , ~ ong ca..icu1a. 10.ns. na1y -..1ca1 n1at.t1. 
Time-consuming and error-prone to do by hand. 

Costly on a computer. 

An SR-52 is a better way. 
If you're a professional-or study­
ing to be one-then chances are 
you're deeply in volvcd with: Optimi­
zation. Mathematical modeling. 
Iteration. Data reduction. Projec­
tions. What-if matrices. Risk 
analysis. Forecasts. Worst case 
analysis. Probability. 

If you have the time, you work 
them out. Or, you get in line for 
computer time, then wait. So, more 
often than you'd like to admit, you 
rely on your intuition. Make an edu­
cated guess. Or do some ball-park 
figuring. 

But you can change all this. You 
don't need to guess. You can know. 
Because personal programmables 
help you cope with more data, ex­
pion~ with more insight, far more 
successfully than ever before. You 
make better decisions, choE>en from 
more options- better decisions 
founded on a broader data base. 
More decisions. Faster. On the spot. 

© 1976 Taxas lnstrumenti lnccrpomed 

. -• 

A card progTa.'nm:ible 
that offers outstanding 

capability at an e:\.iremely 
attractive price . 

Without compromising quality. 

Tl's advanced technology and man­
ufacturing know-how are the keys 
to the SR-52's exceptional valu~. 

You can process data or perforrt1 
complex calculations automatically. 
Load the card and put its cont~nts 
into program memory. Key vari­
ables directly into the pro­
gram - or into the 20 data memory 
registers (up to 60 in certain cases). 
Run a program as often as needed. 
Change values of variables as often 
as you desire. 

Prot!'ram mf•rnor:• und data r~~s­
tt!r~ in abu:i..fa.nce. D,aa reco_r{Eng. 
too. The SR-5::'.' 6 :.:2~-stE-p progT1Hn 
?n~mory USic'S nu.-r,.::ed prefixes. SG 

€ad1 ::tep .:an :io!d ~wo ·i:eystrcikt--5. 
\Vith tbs eap,fr,ility tht- SR-52 can 
handle programs you may ha,,..-e 
thoug-ht 1·equired r.. 1:on1puter. Al­
thou~h the ba:-:c 2l· Cai.a regi~ten: 
are ~sua;ly ?1"n.;re :har: adequate, 
yoc car. u~e t..;"i tfJ JL, ~dditic'1nal reg­
isu.·r~. \~E in p:·q:-r:i.m rnem,,ty, t::e 
10 pending- opt:>ra~ions re.::is•.ei·s. 
and 2 more.) A•1d y,)u can recur-:i up 
to 28 ciata regi~tt:r~ ,into biank l!l?-g· 

nuic c:u Js. Re~d tf!(:m back ir. 
later. 

fompuh:r-Jik~ bra•1ching. '!"he S.3.-
52 offers :-ie·.-~:n t:, ;1es of unco:;­
<litiona! b:·.,.nc;1ic_~. And 10 C'.'(ind.i­
tiv11:.i.l ;)ran-:!,~~ cEd, ,;,·i!~ t:1r,.::t 
wa;.-5 to ati:'!rt?ss: J.b:;Glute, label. or 
indirect. Th..:.t s 37 d1fferel!t btanch-
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in;:- insuuctio.:s. Fivl! fl, .. q;-s can be 
Eet, c:eart"oi. or te.:,ted from the key­
beard or within a progi·am. You a!so 
get l!J us~r-defined keys. 

DireC't or indirect access to all data 
mt:"mories. S:.ore numbers directly in 
any memory register. Or, store a 
number in a data memory specified 
by (Piy other re,1;..'ister (indirec-t ad­
dres:-ingl. Add, subtract. multiply, 
d:v:de directly within all re~i~ters. 
Ex.:-har.i;P d!:,;p]ay wii:.h memorr. 

Edit and debui. )fo\·e throlig-h a 
pr,;~ra:n ,,. ~tt-p at a time. Forward 
or backward. Insert. Delete. Or 
writ'= over steps. List and trace your 
prl)~rams on the PC-100 printer. 

Ba!--i<.- Ubrar}· of 22 programs in­
cluded. Put them to work right 
away: m~th, ~tatistics, finance. elec­
tnca! ,""!:1:;in~erir:.~. and others. You 
also g~t a 90-rir.g--e B~1,~ic Library 
manual. :;ach i:re1·ecurdtd program 
card is ::upported \.Yith sample prob· 
lems, user instrt.ctions and pro­
gram listin~. 

\ 

c., 

... 

Develop, write and 
record your own 
programs. 

Share programs 
with your colleagues 
through PPX-52. 

Programmin~ is just !ogical think-, There may be times when you need 
~ng_ You can do it. Using the pro- a complex sp1.:cialty program. But 
gramming manual with the handy you'ci like the conver.ience oihaving 
coding- form and user instruction' a ready-made program that's not a 
tablet, you'll be writing programs in bother to obtain. This is where Tl's 
just a few hours. More than likely Professional Program Exchange 
you won't be able to write optimum (PPX) can be of enormous help. 
programs straight-off. Programs Here's how it works: 
which run the fastest and use the As a membe:!" you'll be able to turn 
fewest steps. How~ver. you can be-, to the section of your PPX-52 Cata! 
gin writing programs that work. log that serves your discipline. V{ith 
Press LRX to stOre each keystroke. hundred~ of user-submitted pro-
Press it again and the SR-52 has i;rams available, there's a good 
l~arned yvur program. It's ready to chance the one you need is there. 
R L""N. Record your program on a Order it, and put it to work on 
blank magnetic C"ard, and make it,' receipt. 
part of your personal library to use \Vhat you get is a program dcvel-
again and again. As your program- oped, tested and submitted by one 
ming knowledge develops, you'll dis-: 1 of your professional peers. Like­
cover how this skill magnifies YllUr, wise, when you develop programs 
professional capability. Better deci- you may submit them for possible 
sions will be as near as your SR-52. inclusion in the Exchange for oth-

~ 1 ers to use. 
_ __.-- PPX-52 is for SR-52 owners who 

--;-T,1, '- - want to increase their professional 
__ /:;,:- ~-;,: ___ ~·.-__ ~_;? contribution and efficiency. The _an-

- ,./ :>-- ~-- nual me!fibership fee of $15 entities -:·: (' l i·~-:--: _______ ___.;_.,, y·ou to a-Catalog, updates, and a 
1·1 : \_--<,.\, _/_.- subscription-to the PPX-52 news-~-:~~,--,>-- " letter. Plus, your choice of three 

programs. Order more programs as 
you need them-$3.00 each. 

, , -~ >1";;;;(:CLl-
, V 
11) !1 '\/'v'1~··-;_(1 ,,...,\' ·, 
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Or, run prerecorded 
programs from 
Tis Libraries. 

Optional libraries for the SR-52 go further and 
do more. Because of the 10 user-defined keys, 20 
data memories and 224 program steps. So more 
steps and functions ~an be put on a card. 

l\lath. Hyperbolic functions. Quadratic and cu­
bic equations. Simultaneous equations_ Inter­
polation. ~umerical integration. Differential 
equations. I\1:~tdx operations. Base conversions. 
Triangle solutions. Complex functions. 34 pro­
gram curds. $29.95"' 

Electrical Enl!incering. Active filte1·s. Reso­
nant circuits. T-r. nei'works and transforma­
tions. Transmission lines. Phase-locked loops. 
Transistor atl1plifiers. Fourier se:r;ies. Coils. 
Power transformers. Controlled rectifier and 
i:,ower supply cireuits. 25 programs. $29.95* 

Statistics. Means, monlents, standard dtvia­
tions. Random numbers. Permutations and com­
binations. t-statistics. Analysis of variance. 
Regression analysis (linear, power curve, ex­
ponential, logarithmic, quadratic). Multiple 
regression. Histograms. 12 distributions (nor­
mal, chi-squared, Poisson, Weibull, hyper­
geometric, etc.) 29 programs. $29.95* 

Finance. Ordinary annuities. Compound inter­
est. Accrued interest. Sinking fund. Annuity 
due. Bond yield and value. Days between dates. 
Annuities with balloon payments. Interest rate 
conversions. Add-on rate installmPnt loans­
Loan amortization. Interest rebate. Deprecia~ 
tion {SI.., DB, and SOYD) and crossov~r. Vari­
able cash flows. Interna! rate of return. Capital 
budgeting. 32 programs. $29.95• 
Now a,·ailahle. Three new application~ for the 
SR·52: Aviation. Surveying. NaYigation. Check 
the new system that interests you, and we'H send 
you detailed information. 

SR-56 ,is--.,·:,.",'-:/ t'\995* 
'~f!,T. --.> l 1U ~ 

74°preprog-rammed operations. 
Incredible ca!culating-1:,,iwi:r. 
10 memories and computer-like 
prOb'I"ammability in 100 steps. r~~,.~; ~~·-~· -~-,-::;_ ' . . 

i" " 

"'/ jl 
!,._.,, -
' '; .......... ,.,... ' 

A powerful slide 
·ru!e calculator that 
.al~o does Jouhle~ 
,lutv as an ecvnom­
il.:al: r:o\•:crful key­
prog-ramn;al-->!e with: 
100 prognunming 
steps;. Eig-ht-re;.!'i~tt?r 
~tack (handlt:s up to 
.sev~n pending 
operations). );'ine 
levels of parer.­
theses. Ar.d 10 data 
n~emoriE>s. 

Branche~ like a 
cornpukr. Ca}J2.bl~ 
of direct addressing, 
which includes: Go 
to. Re:set. Subrou­
tine (-1 lew~!s). Plus 
six conditional 
Lranches. 

l:nique independent test register. Compare the 
value in the <!isplay \1:ith a value in the t-rt:',;is­
ter-without interfering with calculations in 
progre.ss. Or, use ha:,, an extra mem,;r:,.. 

10 memonf"s for your toug-h pruhlem._. Store 
and recall data. Add, subtract, multiply, or 
divide within a mt>mory re~'"1ster \vitho:.it c.ffect­
ing the cakulation in pro~n:::=:s. 

Unique pause key works two Wa)·s. Using- this 
key in a program displays any step yot.. dC!sig­
nate for a 1h-second. Hol<l the key dv,.1,n and 
you'll see thl' result of every si..ep i!1 the pre gram 
for ½-se.::ond. 

Easy editin~. Sini.dc-~tr.:y, arid hack-:-te;y k:::ys 
let you sequence through p!'vJra:,1 rnernury to 
examine what :rou\·e done-. I: Yill< pr~~,-;i?d a key 
incorrectly. you can g-o bat·i-.: an<l wri.t.._• oy,_,.r it. 

An applicaliuni-:_. library. t\10. ) .... ~!~'.;-;Ja~t· cullei.~­
tion of prog-rams. All pre-written. Sdect a pro­
gram. Follow the listing- tp:Jtting in ~·our own 
data, of course). And you'll i~nme.j!ate-ly bt:"?in 

. using your SR-56's c0mr,utin1t pewer t1J suivt' 
yc.ur own problems.• ~lath tJO prn~ra!1~::._; • Sta­
tistics (12 prc~ranu~) • Finance I it 11rrtJ,:-i·.,; :-:1.5 1 

.. , •':- -~~ • Eiectric~i 1<:n::;ine1:ring- (li prUf.:TciiLl') • .\".:,·i-
D ~~ <t • • ,.,., ,. ~ ,· ~:.•';. • ... ... . gation (7 pn,g-rams) • ~Lsr·e:br.c:ou .... :.nd :Z:J.?1;<:~ 

l__ ....... , · ~ ...... ~..,-: --~- · .... : ~ ./: · • • . , (5 programs.). (.Circlere;;derservi~enu:r.ber20~ 
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1 
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\Vhen professionals need decisions, ~. 
programmables deliver. Anywhere.Anytime.~ ~ 
"Th€ SR-/i:2 sai-es me 
tin;e in dr-~ivnh1y atteu­
trntors-pi pal!.~. T-pads. 
H .. pa,fs. t'tt:. I key in the 
:mpedan-:e and amoi;nt 

2 of losii; a11d. in set~ortds, 
,, thl! SR-52 +rlls mr. 1d,at 
/' r·csi.~fors to HX-e. Without 
(._ a -calcula'or, it niit;ht 

:akl! i'F,rcrs to optimize 
,,., tht>Rf i;qfo.f's. Tlw SR-f.2 
,,- i:1 ~·ery t-!W'J to pr(Jyrain 

· it works r~ru IHH«r· 
uUy. It's cheUp,,r. of 
cnunre, tluzn 1unn(I a 
time 1:J..11rerl sy3tem. /fa 
also ,ru.icfa:r and more 
co,ncninlt-rwt ltm:i1;g 
tr., gr• to 11. tenni:nal and 
accn.~ 1ite bt:1 r,,mpnter. 
Anrl n,tJ»J! ihings-J,-Jr­
m11l't 1 rtn;.~latfons. for 
r.;·_·r.ni 1 p!c. -c:rt! jast f'~si­
l!"r tc dr.1 "n t/if> SR-!J2:· 
)L H. Kindermann 
Engint-cring Staff 
Sup<·ni~or 
\T&T Lung Lines 
Kan:<3$ City 

-:-;----... rm 1tSing the SR-5! to 
hanr'./f' lon:1 calcr:.!otions 
in ,fetennini.igoptinnun 

iocc•·o,,,, rn a" nreho·,.· 1 
H'Q "!.J<dem. I uccd lvt,; of • 
duff.1. RforVf/"· p('A.8 ] ', 
can copy the 1,wgne1u: 
<:tirds a.mt send them to 
our chenrs for use on 
thei · SR-52. Jre're also ·' 
«·nrkt ng an an f:J'O'!JY 
m()dP: a huge com• -
puttr program u ,th · 
tbo,u~anda (jf talot- f 
latin•1"'-. Here. l'm usrng 

-th" SR-5.! for pre-pro­
ces8ing and pos~~pro­
cessin!J data to get it in a 
nwr,:,- usable form t,a 
gef mv data Out faster. 
The SR.sz i• ?'ery POW· 
erftd - and connmi-tnt. 
lt's always <H·ailable. I 

11 
r:on -~ak~ it au1rv.:here." 

I \ :\[a:riPen \landt 
·-- "~-·!,f'I:", dlmu""J\.t:st-artner 

·. Sta ,ford Research 
~ Jnsritute 

)leu1o Park 

JOO printer-acreening 
,ack entry. I wrote the 
program mvulf. It 
worked beautifully. It's 
a. b-i'g dollar sa.1.,fngs. My 

runs 

~--e had a program tt.ti 
ran tu-ice a 1ceek on timl 
shared computer. It in 
1:olved entering stoct 
prices. option exercist 
prif:r$-60 option prfoe,­
We had chmnic diffi­
culty getting a dean, ac­
curate run beeairsJ Worthington,Jr. 
'U:rong quotations crept Securities Aceount 

~~ 
•Jnse11ing a lem in the :-,,_ i~ 
eye, us·ually at the- time\~ 1 
of a cataract extraction, ~ 
has become an important j ,~ 
surgical tcchniqw,. 'fhe i <. 
lens must be preus,. j ,J 
This is where my SR-52 1 
as pi·o-ven in'l,aluable. I ~ 

Fir.,t th, le"!)th of the 
1 

'<;: 
eye is measured by ultra- , , 

:.~~(:th/;~e;d ~ti1;~
0z:~ i ~ 

into fonmtlas which l't·e J ·i$ 
dei•elo1>ed o nd pro.; '-' 
gramrr,ed on !he SR·5l?. \ , 
Of course, ~ share my ( ,S" 
programs 1&1.th my c-0l-1 \!' 
leagues. And, my ap~' ~~­
proaeh is an int'lf'ra · 
part of my lectures. ~ 
Richard D. ! <:i;· 
Binkhorst, ll.D. /'.::;::, 
Ophthalmic Surgeon / '-­
:>icw York City 

"Calculating a gas pipe'.1 
line network for l!()Q / 
homes under construe~ 1 

tion takes hours o{\ 
tedious iuork. l deve · i 
oped a progrom for my i 
SR-52. It makes all th• \ 
n~cessary iterations- \ 
<rnd gfoes me pT#It<su.res \r'. 
.a.ndfiow rates. Now I do i t 
in less than two hours I 7 , 

the same work that used / ~· 
to take JO." :-.:. 
Carlos de Leon / ~ 
Consulting Engineer ) ,j 
Disefio lngenieriay ~ 
Teenica en Gas. 8.A. "'-., 
Mexico City 

0 1 ·wrot£ a prog~am 0-, 
whic?, I us. in designing\ \1 
overhead bridge cranes. , ~ 
It calculate• the moment \ ~ 
and the maximum de· i /.i 
flection on the beom• I (1 that carry the trolley. l I 
plug in the section~s j 
modultt• and m<>ment of · 
inertia. Then the bend· ) 
ing stresses and deflec- 1 -, 

tion ar<! calcula.ted for l ;i 
me. l wmte another pro- \ ~ 
gram that I use in _; -.. 
designing colu-mn foot- j ... t:: 
ings. A programmable I-,_ 
git•es me the capability -~ 
to analyze sct.reral set- :S 
ups very rapidly and ...., 
come up with a good l 
solution."- J 
Joel Waldbieser 
Civil Engineer 
\Valtlh"ieser Engineering 
Terra Haute 

in. !Ve'd lase time focat- Exttutive " 
ing 1:tu:h error. [ got tht \\'crtheim & Co ... Inc.~~ ! , l-\. V 011 
id,;a 1•:e could do it fa!fte-r Ne" York City I • ,, ~ ) ' 1 · ' 
1rith 0)1 SR~52 amtu PC-~~- ---J / :·; '1 f '.) /<; ; 

Tis unique Algebraic Operating System 
makes the calculator part of the solution. 

Not part of the problem. 
With the introduction of the SR.SQ slide rule calcu· 
lator a few years ago, Te,~as Instruments had a 
ehoice: algebraic entry or Reverse Polish Notation 
(RPN). TI chose algebraic entry because it's the most 
natural and easiest to use. Now. with the new pro­
grammable caJculators, TI takes another major step 
forward in power and ease of use-the unique Alge­
braic Operating Sy$tem. 

AOS is more than just algebraic entry. It's a full 
algebraic hierarchy coupled with multiple levels of 

· _. pntenthescs. This mean$ more pendin~opd·ations. as 
well as easy left.to.right entry 'of expressions-both 
numbers and functions. 

Pending operations let you compute complex equa­
tions directly. For example, a seemingly simple calcu-
lation like this: r ] 

l-c3X 4+(_ S z) "'.? 2 C /-9 . 
contains six pending operations as it's -written. A TI 

·::G calculator with full AOS easily handles it just as it's 
stated, left-to.right. You d<>n't have to rearrange the 

'\ equation, or rem.ember what's in the stack as with 
~_.RPN. 

Here·s how AOSslllcks up. . 

~2~ ~~i::~~;;~ ~~;;;:;; J;~ t~:;r:,,~~t~ ~~.-;.~~· :~~~1~r°'~ ~ 
""11s!er 

lto.ill-SIIU ::::::::.-.;;::;; 

9':f~i'·SO'.t)J,i'-,~$ 
i(l p,,,.,,.:·rQ,lfltu:,-0:1s 
t1,re,;:~~$la;-«. ~h.rcmg 

~o,s,~• 

9 ihfl\ C' ~d:'f":~?!>fi 
"IMl'!C-"4Cilf'i'.(!>'>$. 
11-,t-;,~te''!'>lM:" <ru:lc::1"10" 

l""C4',Jy 
-4 '!!'!;;S't'Slltlt,'¼::llli.W'Q 

f!\f~'-1 

A calculator with full AOS rememb<,rs both the num· 
hers: a~d fun-etioni,; in its register stack. And performs 
them according to aigebra'lc hie:tarehy. As more Of 
erat!ons become pendin~. the stack fills up (see dia~ 
gram). FinaU~·, when the.equals key is pressed~ the 
operations in the register stack are performed to give 
you the correct answer(l5.213!1475). Automatically, 

Compare the SR--52 & SR--56 with other programmables in their class. 

PC-100 printer. 
Turns an SR--52 or SR-56 
into a quiet, high-speed 
printing calculator. s295* 
Imagine the convenience of getting a hard copy print­
out of: Data. Intermediate results. Answers. Imagine 
the efficiency of listing an entire program at the push 
of a key. Or. printing the calculator's entire data 
memory contents with a simple program. And now 
imagine seeing every step of rout· program as it's 
exeruted-hoth the number and the fun('tion. Imag­
ine no more. Tl's exclusive PC-100 printel' is here. 

·u_ S su;ges~ r>.'.Jri r1ice. ll'".'.ly v,tty tl~wt\l!r! 

Iv 
. 

llesw.•,itJ$tm<ltOU1'0!1to94ttY(Wt 1Clp1tfit! 
b1...cm,,., «n<I lreit:1 prCJµogntmmiKf r-ngntr:,c .;$!rt TEXAS INSTRUMENTS 
Cln:!e read9r service number 200 INCORPOf:f:ATED 
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He,vlett-Packard announces two powerful breakthroughs in 
fully programm.able portable calculators. 

7m.,.1 i.·l'lf'f)rt;mt h:-eJ.kthrou2hs d1~ti~· 
gll1::,Q He\, kn-P,t:-kard·s ne~\·est 
rerscn.::.l-~t:ed f .•ku!at; )rs. 

• B~~dthrough ~.;utnber One: 
Po",·er. 

The HP-<.'7 ,md Hr-en are- tht' most 
p.· --e[.;'. rc~na! ~;,!:::u!.1~(·rs He,"lett· 
r ..... ~.1.:d\t:\ er bui!r. &•th on ha:--,J!e 

~-'r ~~~:.::~~~r:~~,:! :;~:~~~-1~~~~7:s: 
t:l.t· nur::~-<'rof ~tep:c- a,·a.tl.ibk:. 

Ex.1mrle: Ali prefix functions and 
, 1;:''-'~ati~in~ ~1:--t> mer~ed - con~ning steps 
- J.i'.l..'"i~g vou ~o st0re rwo_or thre~ key,­
<.\,\ '-'i.""' a:- a sm~ie J:'!'O~a~o msrrucnon. 

.-\lx1. t0r the t;~t rime t!Ver in a 
:-',,t:cr•;-rv·-~·..,_·r¢J ca!.:ula~11r. vo:.:: ca~ 
,~:re ... •'.v rc ... ·0rd t½e ..:L1ments of a:l 26 data 
.. ,,,.-,,:..:-? rc-::.:i,r...·r:-l,n ,1 '-t-rarare magnc.:tic 
... ,d :,•r 1.-'<1~v rl..'k1,1,.Lng later. The result: 
:\;k,rrler suh;~.mri,11 :,..n mg in program 
·,'::;.';:--. :-uKe .:\ ,n~tams. ,ind otht't 
n;.1r.:t·:-ical datJ d,,,;-i't ha\·e tv be in~ 
C'-l~~x1r,1•,.-.J i:1 \(l~li rn'l'TJffi. 

AnJ wh~le \\ t:';e stil! on the subject 
l:( f\Y,, tr hcrt ;ire J -rt"w :nore oi the pro­
i!':,l 'H;-,· :~i.' fr.·ure" br..;::r mro the re­
r:u:i.,>;._. H?-~,/ ,:nJ HP-97: 

\: tve;'.- cf ~ubn.•l.:t,.11.,'S 
: ... - l'-.(': Dt.:'f1nah:e Funcrior.s 
l l G ,r11..-Lnon:.l/Ded-.: ... ,n Furv.:tivns 
4Fh:, 
3 Type, cf A.dJre!-•;;:,~ 

L1bc; AJ ... 1r-.':.--.1:1~ 
Re!.· ,. c A2J:-c-,.<r;~ 
rn.3::1..~, AJJ: ...... :'.-ir>,:: 

5ur -~.-·~~':- r.·.~·:-e t1.) rht· HP-67 and 
riP-97 t>.1.: ~ ,,,\ r-.-··::cr.Thae':,c.1:--t"0f use. 

Breakthrough ~umber Two: 
Ease of Use. 

\~ i:'.t the r-iP-o/ and HP-'-}7, a 
·~·n:l:-t"' o:-d :-.:., ... ~er .J•1w1ricttic.:i!!')­

-t.X\':-·i:- :!:c d!,;:-~av m.__~e. ;-::1~ubr mLxie 
,,:r::~',:: .l:ld ;~ la:; ~L1CU:- ~-'T:iPt:..·!) fr\,1m 
,. ,.;~ ;--r ... ,~.1:s;: "-,J -.c,u r.~;·cr h.1vc- to 

~~~f ?:E:~;~ra;il~;~}:~~-
\\ hen ther~·s addiri\)nal informatit'l' on 
tht-• .:-.ud. rh:u n-1.us.r be loati.~?J intL, tht! 
:1:.1.:hine. ~ {\1rt'\n·er, it ·s virtu,lll)' im1_·,os• 
~1C':c t0 :"mrn1-rerly load programs or 
~,l~J fr(,:-.1 the .:ard~. 

!., -~~~ .!1::n,, the '\r.urt'' c.i.rd 
r:.·::-,..:t":- en.,:---:c~ F1.J to ;.t:.fa:,m.ui..:-a!ly ex­

f·•::J :~,~ ~·~r:1.::r)· ~f ea~~r cakdator 
!'~·~~v,,1 ,..."f ~reps. Heres now: At the 
Jf'tmrriatt' f:.'JJOt in your rrogram­
an.:! :mder program conc-ol - the card 
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, ... (c-re than three times the 
pro;:ram capacity of the HP-65. 

Hcwlet~-Packard analy.:ed 34 
comrarable Arplication P.1e pro­
gram, for both the new HP-67/97 

1 and the industry's da:-.sic pre-gram· 
mablc. the HP-65TTht.'se prvgrams 
included a broad spci:trum of 
dbcir,line:'.i: E.ectrica1 engi:ieering. 
rnarhematics, statistics, and finance. 

The re~ults of this analysis indi~ 
cate that the HP~7/97 offer over 
three times the program capacity 
(actually 3.4 times) and yet they have 
only twice as many program steps 
1224 \"S 10~1 This is bL~ause the HP-
6?/97 are nwn .. • effii:ient-m every 
case the HPpt-7/97 required fewer 
rr-.,,gram :-rep::. t.:.1 a..:-complish the same 
ra:.-k tr!1e O\"erali rai:iowas l:1.5). 

As you can see, y0u can't judge 
a ..:-alcubcor's programming pvwer 
solely by the number of prugram 
steps av,:1.iL1ble-you musr al::.o 
e\·a!: .. mtc pr\--.gram tffic1ency, that is, 
how man:,· rmgram steps it takes to 

s...•lve a rr~,blem. 
r. ,., .. :~ ., ... ,.' '' "' -·~ . ,,, .. ,·-· 

readt.·r car. ;mtomatically tur.1 on anci 
read another l.'."MJ. This new card can be 
used to load either selec:red pi..•rtions of • 
program mcmoryorSc'lectcd Jara registers. 

For ease 0f editing. the hne number 
and all keyo..x-ies of en.•ry ins£rnction are 
dispbvcJ. )0u can insert, ddetc or 
ch.1n\..;~ iun.:rior.s at any P<'int in your 
r:'l'!,!ram. And. vou can crl('ck or execute 
yuur ;,r.--.g:r;ams 3tep-by-step in order to 

kic:1:e rrog:r-umning errors. 
Sn!l anmher re;ison the HP-67 and 

HP-97 are so t>asy to u~e: RP~ l0gic and 
four-register automatic-memory-stack. 
This means yL1U can f.,rg-:t c1bout parcn~ 
thesis kev~ and ta.:~ll' ,.._,mplicared 
pwgrams u-a:1 ,n:1r1dcnct'". 

Your Choice of Models. Pick the 
One TI1at Suits You Best. 

The HP-61 and HP-97 arc identical 
in both ver~ati!iry ~ ... nJ carability. All 
p:-ograms \\'rine11 a~d recorded .Jn the 
HP-6 7 c,1n be luadcd 'and run on rhe 
HP-97 !;md vice-\'ersa). 

The HP-6 i gwes you shirt·po.:ket 
porrnbility The bauery-powcred HP-97 
gives vou attache~ase compacmcs5 plus 
a quiet, bu Hr-in thermal printer. 

Programming. d.;bugging and 
editing are so much faster and easier 
with a printer, you 11 wonder how you 

Circle 

ever got along without one. The printer 
prO\·ides hard copy not unly of routine 
calculations bur also of programs, listed 
by stepnumber, key nmemonk and key­
code. Or you can TRACE a running 
program and have the stepnumber, 
function·, and result prinred for each 
step as it is executed. And )OU can also 
list the comems of the autornatic 
memory stack or the contents of the 
data storage registers. With a clear 
record of your progr.1ms or data, you 
don't have to remember what you've 
done and what remains to be done. 

An Unparalleled Program of 
Product/Owner Support-

Wit~ either the $450* HP-67 or the 
Si50"' HP-97 you get all of che foHowing: 
A detailed Owner's Handbook and 
Prugramming Guide, StcinJard 
Application Pac !with 15 pn,gramsof 
broad .trpe.1!). and a free one-year sub~ 
scription to a Newsletter that provides 
programming assistance and keeps you 
informed about new Application Pacs. 

Optlo::.:il Application P:.ics of up to 

24 prcrecorde.:! programs ar~ available 
in a variety of disciplines such as statis~ 
tics, mathematics, financt::, electrical 
engin~ering, surveying, mechanical 
engineering. and medicine. ln addition, 
Hewlett-Packard maintains a User's 
Libra~•*"' of prugrams contrihured by 
owners. 

lf you would like Jdditional infor~ 
mation about the HP-67 or HP-97 -
including the name of a r.earby dea-Ier, 
~in,piy caH soo .. 538·792:? (in Calif. 
800.662•9862) toll,free. or send in rhe 

coupon. ~=-

HEWLETTj PACKARD 

<;,ie•d,..:l s,, ;:e If<'~' i-- oti ,c, ,n65 '""""'"'"• 
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Dlgital Interoffice Memo 

Subject: Wqrld Model .Qf ComQuting Based .on Amount Qf f.ll.e Memor~ 

To: Distribution DatH: 
From: 
Dept: 
Loe.: 

30 NOV 7 6 
Gordon Bell 
000 
ML12-1 Ext.: 2236 

F/U 12/14 

The attached graph is a guess. note no scales on distribution. as to how 
problems are structured based on memory data base sizes. Note. by coupling 
this with an earlier price model where cpu primary memory size determines 
the function (or amount of multiprogramming (and a memory hierarchiey 
model)). these two graphs could be used to impu~e the potential market size 
for all syst~ems. 

What's your estimate for shape of curves? 

What are they centered about? Use? Technology? 

UB! ljp 

Attachment 

Distribution 
OOD 
Brian Croxon 
Stan Pearson 
Grant Saviers 
Steve Teicher 

Jim Bell 
Mike Gutman 
Bob Peyton 
Bill Strecker 
.Mel Woolsey 
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INTEROFFICE MEMORANDUM 

TO: Gordon Bel I DATE: December 2, 19715'"'!7~ 
FROM: Steve Teicher ~ 
DEPT: Small Systems Product Development 
EXT: 3175 
LOC/MAIL STOP: ML1-2/E65 

SUBJ: DISTRIBUTION OF MEMORY SIZES 

On first blush I would think that about 500K bytes of on-I ine storage would 
be a higher peak than the rest. My reasoning is that a lot of small bus­
inesses should be similar to the re-estate problem, which I guess would be 
served by a floppy for each town and the number of listings per town would 
be under 1000 at 500 bytes/listing. 

Gordon Bell 

DECO 31976 

This is really an interesting problem. A few years back several of us tried 
to figure out which operating systems would be used by which media. I think 
we concluded that DOS-I I wouldn't work on floppies because the code taken 
by the system programs exeeded two drives. Now we are sophisticated enough 
to begin thinking of applications as you suggest. I would begin by looking 
at the amount of on-line data plus sort space that we need to operate some 
small business units. We might look at the memory size needed to store the 
annual reports financial data for typical portfolios or several months of 
cost center reports. We may also want to try getting some people to keep 
logs about thelr data accesses for some sample interval. 

/nj 
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Dig-ital Interoffice Memo 

To: Marketing Committee Date: 30 NOV ".'6 
Bruce DeL1gi From: Gordon Bell 
Jerry Todd Deµt: 00D 

LoL;. : ML12-1 Ext.: 2236 
CC: OOD, Ken Olsen 

F/U 12/14 

I'm writing so~e essays qn computer structures. One part has four essays 
on overviewi technolc~y. organization, and marketplace. The essay I'm 
writing now is on the market place ( espect;:i.lly ~egmentat ion schemes). 

This s0.ction is on the distribution channel. Four figures (attached) might 
be of use to help specify the structure of the marketplace, and then begin 
to get measurem6nts on the product flow. I feel we must ultimately 
understand this flow and the associated implicit model to use as an 
invest~ent strategy. 

1. 8qsic pieces of hard~are taking on entirely different machine 
characteristics by various operating systems. One or more applications 
are added to m:1tch the ult imat.e single or multiple use in an 
orgcmizat ion. 

2. At each level-of-integration and also for application 
& installation/train and service {including applications) DEC, a 3rd 
3. party, or th~ ultimate user can be the supplier. Also multiple 3rd 

p~rtles can participate. To really track, understand we must know 
something about the c-hannel. •• Le., what is ultimate use? 

4. Shows data (hypothetical) for what thl:l various g:noups do/supply. This 
particular dat,a and the consequent.ial unde!"standing might be the basis 
of our market investment strategy. The particular plot should be done 
fey,: size 

product 1 ines 

5. Shows market si zc ( availabtl ity) with level-of-inteisrat ion. 

Overall, shouldn't, we try to get; a more proprietary position with a basic 
applications library such th~t we, franchise as OENs or end users can get 
to the applications quicker? 

GB:lJp 
' ··--­

Attachments 
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DIGITAL INTEROFFICE MEMORANDUM 

DIST: Bruce Delagi ML12-1/F41 Ken Olsen ML12-1/A50 
Jerry Todd PK3-2/S14 
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Subject: Understanding~ "Total 

To: Marketing Committee 
Bruce Delagi 
Jerry Todd 

Date: 30 NOV ':"6 o,,)'J 
From: Gordo0Bel 
Dept: 00D -,./ -tr, 
Loe.: ML 12-TJ Ext.: 2236 

CC: 00D. Ken Olsen F/U 12114 j., ~~ 

I'm writing some essays on computer structures. One part~ four essaw~ 
on overview, technology. organtzation. and m~rketplace. The essay I'm ~ ~ 
writing now is on the market place ( espec1.ally segment at ion schemes). r,- ,.. b r 

This sect ion is on the .distribution channel. Four fi~ures ( attached) might ~ P 
be of use to help specify the structure of the marketplace, and then 
to get measurements on the product flow. I feel we must ultimately 
understand this flow and the associated implicit model to use as an 
investment strategy. 

The figures are: 

1. 

2. 
& 

3. 

Basic pieces of hardware taking on entirely different machine 
characteristics by various operating systems. One or more applications 
are added to match the ultimate single or multiple use in an 
organization, 

At each level-of-integration and also for application 
installation/train and service ( including applications) DEC, a 3rd 
party, or the ultimate user can be the supplier. Also multiple 3rd 
parties can participate. To really track, understand we must know 
something about the channel ••• i.e., what is ultimate use? 

4. Shows data (hypothetical) for what the various groups do/supply. This 
particular data and the consequential understanding might be the basis 
of our market investment strategy. The particular plot should be done 

· for: size 
product 1 ines 

5. Shows market size (availability) with level-of-integration. 

Overall, shouldn't we try to get a more proprietary position with a basic 
applications library such that we, franchise as OEMs or end users can get 
to the applications quicker? 

GB:ljp 

Attachments 



I 
t 
t 
j 
' 

.i 
) 

. 
1'. 

,·,"<,,. "~ > ., .;;;;;; ::11,. .. ~li; '-~··· ~~ -· :,•~.z.t ... ,,;., "'- \,•,Jl<,._,-.,,·...,r,q~,a).-.i1,;;f;;i)i;l!'J!k)¾.;i"""?t,..;;·,,~.':c:<;Q<.il\:Jc,.._.~,&,..i, "4·,--(;!i ... ,,,tf-;!ji~,.,,:;,, .. /i;;,,ii~,~·~~w,~ .-.,•~-~--:~~~iijii-~':"·*i#--10;,;- ,l''jiflii,!; ....,,.; ...µ:;;a.a:w '. -

'i~.:~-1·"·'/~ 
•. , ' .~ \ 

D I G I T A L INTEROFFICE MEMORANDUM 

DIST: Bruce Delagi ML12-1/F41 Ken Olsen ML12-1/A50 
Jerry Todd PK3-2/S14 

Dick Clayton ML5-2/E".'1 Ulf Fagerquist MR1-2/E78 
Arnie Goldfein ML12-2/A16 Win Hindle ML5-2/A53 
Ted Johnson Pi<3-2/A55 Andy Knowles MR2-2/ A52 
Henry Lema ire ML1-4/A9"' uti!ius Marcus PK3-1/M29 
John Meyer ML12-1/Al1 Stan Olsen PK3-1/A5? 
Larry Portner ML12-3/A62 Bob Puffer ML1-3/E38 
Bill Thompson ML 12-1 

:.J 
·) 



I • 

Digital Interoffice Memo 

Subject: Understanding~ "Total ~larul other)" Marketplace 

To: Marketing Committee 
Bruce Delagi 
Jerry Todd 

CC: 00D, Ken Olsen 

Date: 30 NOV 76 
From: Gordon Bell 
Dept: 00D 
Loe.: ML12-1 Ext.: 2236 

-..;;;..':;:.:;~~::,;:,- ..... ____ 
( F /U 12 / 1 4 ·----... ·- .. "•• ... ., ____ .,.~---·--.. --___.) 

I'm writing some essays on computer structures. One part has four essays 
on overview, technology, organization. and marketplace. The essay I'm 
writing now is on the market place ( especi.ally segment at ion schemes). 

This section is on the distribution channel. Four figures (attached) might 
be of use to help specify the structure of the marketplace, and then begin 
to get measurements on the product flow. I feel we must ultimately 
understand this flow and the associ.ated implici.t model to use as an 
investment strategy. 

The fi.gures are: 

1. Basic pieces of hardware taking on entirely different machine 
characteristics by various operating systems. One or more applications 
are added to match the ultimate single or multiple use in an 
organi.zation. 

2. At each level-of-integration and also for application 
& installa~ion/train and service (including applications) DEC, a 3rd 
3. party. or the ultimate user can be the supplier. Also multiple 3rd 

parties can participate. To really track, understand we must know 
something about the channel ••• i.e., what is ultimate use? 

4. Shows data (hypothetical} for what the various groups do/supply. Thi.s 
particular data and the consequential understanding might be the basi.s 
of our market investment strategy. The particular plot should be done 
for: size 

product lines 

5. Shows market size ( availabi.l ity} wi.th level-of-integration. 

Overall, shouldn't we try to get a more proprietary position with a basic 
applications library such that we, franchise as OEMs or end users can get 
to the applications quicker? 

GB:ljp 
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NOV 2 9.1976 

Digital Interoffice Mereo 

To: Mar kE:t i ng Comm it tee 
~U~9 Delc:gi. 
Jerry Todd 

CC: 00D, Ken Olsen 

Date! 30 NOV 76 
From: Gcrdon Bell 
Dept: 00D 
Loe.: ~~L12-1 E:~t.: 2236 

FIU 12/14 

I'm writing ~ome essays on computer structures. One part has four easays 
on overview, technology, organization, and mnrketplace. The essay I':n 
wr:lting now is on the marketplace {especially segm,,ntai:.ior. sche:nP.s). 

This section is on the distribution channel. Four fi..;\1res (attacherl.) might 
be of use to help specify the stru~ture of ~he marketplace, qnd then begin 
to gEt rneasurement3 on the product flow. I feel we must ultimately 

· understand this flow and the associated implicit model to use as an 
investment strategy. 

1. Basic pieces of hardware taking en entirely different machine 
charac~eristics by various operating ~ystems. One or more applications 
-.ere acided to match the ultimate sirigle or multiple us2 in an 
organization. 

2, At each level-of-integration and also for applicat i.on 
C:c instc1llatlonhrain and scrvi.ce ( including applications) DEC, a 3rd 
3. party, or th:! ultimate user can be the supplier. Also c?lultiple 3rd 

parties can part ic i.pate. To really track, understand we r,mst know 
something about the channel ••• i .• e., what is ultimate use? 

4. Shows data (hypothetical) for what the various groups do/supply. This 
particular data and the consequential understanoing m1ght be the basis 
of our market investment strategy. The particular plot should be done 
for: si.zc 

product lines 

5. Shows market size (avai.lability) with level-of-integration. 

Overall, shouldn't wo try to get a more proprietary posi.tion with a basic 
applications library such that we, franchise as OEMs or end users can get 
to the applications quicker? 

GB:ljp 

Attachments 

) 

/ 



.. 

DIGITAL INTEROFFICE MEMORANDUM 

DIST: ,-8'ruce Delagi ML12-1/F41 Ken Olsen ML12-1/A50 
Jerry Todd PK3-2/S14 

Dick Clayton ML5-2/E71 Ulf Fagerquist MR1-2/E78 
Arnie Goldfe1n ML 12-2/ A 16 Win Hi.ndle ML5-2/A53 
Ted Johnson Pi<3-2/A55 Andy Knowles MR2-2/ A52 
Henry Lema ire ML1-4/A9" Julius Marcus PK3-1/M29 
John Meyer ML12-1/A11 Stan Olsen PK3-1/A5'1 
Larry Portner ML12-3/A62 Bob Puffer ML1-3/E38 
Bill Thompson ML 12-1 



) 

) 

) 

+---------------+ 

1 d 1 g 1 t a 1 1 I N T E R O F F I C E ME M 0 

+---------------+ 

SUBJ: SHOULD WE PUSH THE 11 AGAINST THE 8086 AS THE 1980s STANDARD COMPUTER? 

TO: Distribution 

Date: 1/31/78 
From: Gordon Bell 
Dept: OOD 

MS: ML12-1 Ext: 2 236 

We must focus now to understand the alternatives surrounding how deeply we 
push the 11 as the standard, 1 chip computer for the 80's using FONZ and/or 
T-11. It is the single most important corporate decision we have to make in
the next six months. In one year a decision will most likely be too late.

It seems there are only a few alternatives, none of which are pleasant: 

1. We do nothing�-this is the most likely because we have to make a decision
against our easy course. Following this is essentially alternative 3. I
don't want us to defacto give up like this without thinking through the
scenarios.

2. We make the 11 ISP (increasingly broader subsets) available for the
industry standard computer ·architecture of the 80 1 s just as it has been

for the 70's as a mini. (This gives buyers an incentive to move up to the
larger DEC machines -- which we now_market,)

A. We try to supply the world with chips (with/without second sourcing).

B. We get the semiconductor vendors to (help) design and supply the world
with 11 chips. Maybe we never need design another l1 LSI processor.

3. We give up the 11 as a standard, if it becomes too expensive for us to
maintain as a vanity ISP (about 1980) then we'll buy the standard
computer--the 8086 and re-implement our software (making small changes).

4. We introduce a new DEC architecture for thelow end. This confuses the
marketplace (and probably us as well) and may defer establishment of the
standard. This is analogous to the IBM Series 1 decision.

Semiconductor Standards 

The semiconductor industry and its user community always rallies around 
standards with second sources. Only a few of the possible technology 
alternatives are ever chosen, e.g.: technology (TTL and MOS but not DTL, ECL, 
SOS, IIL). If we observe the 8-bit market it is 60% 8080, 30% 6800 and 5% 
Fairchild (but for more specialized markets). · This means all vendors supply 
8080 's, there art:! programming tools supplied by many and others build 
programming languages, and applications for them. The 8080 customer base 
dwarfs ours with over one million machines. The 8080 took two years to attain 
standardization based on its predecessor which also took two years. 











NOTES ON THE FORMATION or DATA GENERAL 

THOUGHTS PRIOR TO RETURN TO DCC IN JUNE 1972 
I have the whole set cf 23 mPmos on the original PDP· X, 16-bit 
machines. I wrote a stron9 letter of recommendation of the X to Stan 
Olsen on October 19, 1967 with copies to John Jones, L~rry Seli~many 
E d De C .3 s t r o , .3 n d He n r y [l 1J r ~- h 3 r ,::f -t. 1 • .,1 h i 1 e I t.J .3 s :::1 t C :,,r n ~! 3 i e , E d ::rn d 
Henry vi:.it~:-d me there to ·3Ed- my r:-r,dors.emE·nt;- ::)rid I ~:-:·rve• it to them .. 
I felt that a 16-bit machine was es-~ential and inevitable in order to 
:r c~ p 1.:1 c- e the 8 , L :; i (,~·~en t. u .::.ll 1 y 1 0 • 

I watched at a distance the manouverin9 of the various individuals 
about building the X. It w~sn't clear who was in char9e: Stan, Nick 
or John Jones? Larry Seligman sold the complexity of the X as bein9 
more difficult than the 10, which no doubt ensured its demise. L~rry 
wanted to build it using micropro9rammin9 because of his experience 
with the 9. (This would have been a fine decision, ~lthou~h a bit 
tou9h in the 67 timescale. I was happy to 90 with the lon1 term and 
more exotic architecture, even thou9h it was clearly co~tly over 
something like an 8 or the 16-bit 3 <HP2100). The addressin9 was fine 
at that sta9e even thou9h it would have required a tweak to get to 32 
bits eventually.) 

I was VERY unhappy that the X didn't 9et built becau~e there was no 
alternative, and simply saw it as a typical manaqment fiasco of 
miscommunication: the big shouter/router/mixmaster, his brother tryin9 
to carry out orders, John Jones trying to be an executive like the 
General told him, and Ed <who played it close to the vest and wouldn't 
or couldn't communicate). 

The development of the 11 was simply horrible 9iven NO leadership. 
John Cohen, a programmer? I mathematician had b~en placed in charge 
with a rag-tag crew including Harold McFarland doing the design. The 
Unibus emerged from this, based on the notions I transmitted to Harold 
at CMU. They fooled around on an awful machine, the De~k Calculator 
Machine (DCM>, which was clothed in secrecy so the DG guys wouldn't 
find out. People were leaving to 90 to DG then. DrM was awful. I 
told Cohen to work from benchmarks. He did, 3nd DrM won them all ••• 
unfortunately you couldn't write a compiler for the m~chine. 

Ultimately, Roger Cady was placed in char9e and we redid the desi9n a1 
CMU one weekend alon9 the line: of a m~chine that Harold h~d in his 
drawer. It used the general re1ister concepts pretty much alon9 the 
l i n €:' !::- of w h .3 t I de• v e• l o p e d i r, fl e 1 1 :m d N ewe 1 J. .:if, d I h .:; d w or k e d out 1,,i :i th 
H~rold at CMU. The key was the stack for procedure calls and 
:interrupts. 

The second round of 11's were tenuous at best: the 05, 40 and 45. T 
J. 

worked with O'Lauqhlin on the 40, Bob Armstron1 did the 05 and Bruce 
Dela9i, Len Hughes, Dick Clayton, and Ad V~n de Goer worked on the 45. 
Another machine, the K, an 18 bitter surf3ced under Jerry Butler's 
wing that Ad wanted to do. I ultimately wrote the definitive memo to 
kill it (K=KILL), because the concept of a ran3e was somthin3 I pushed 



s i n c e t h e i r, c e p t i on o f t iH~ 1 1. • l'i d d i d w o r k o n 1. r : r::· 1 j, m f·· m o r- '/ 
management, and ultimately this got botched frnm what was proposed at 
CMU by Wulf ::Hid Par r,::i~... The s.c hE·flH'.' 1,J:::1s. r 01_19h l y €,·qui v.,, l £:'nt to thfJ 
Intel 8086 extensions. Compatiblity was played fairly delic~tely in 
doin9 the 5, in inorder to brin9 the rest of the company into the 

community of the 11. l_T2~"·~: .:1 _sc·;~~~ w~l·~' lvZi J~ c-~ ~ ~ 
t..Jith UH~ final :;,r·ray of lotkeJ.y ;r,:p.3tiblt 11 's., 05/10145 I w.3s 't.'3PP'.r' 
to return in 72 for several reasons: I felt DEC must 90 to LSI and 9et 
a processor on a chip (the 4004 was emer3in9, and the future was clear 
to me!); the 11 had been botched and would have to be extended a9~in; 
and I wanted to get back to real versus ac~demic en9ineerin9. It was 
simply too frustrating tryin3 to influence DEC at a dist~nce' 

KO'S SIDE ON MY RETURN 
Pat J. Greene's notebook, which he turned over to Ken describes the 
business plan and thou9hts behind the company. I was surprised to see 
the notebook that showed that DG and the X were beins desi9ned 
concurrently. Ken stated that Adler had threatened to counter-sue if 
DEC sued for dissertion. Ken also stated that Pat had gotten cold 
feet and as a result couldn't bear to leave DEC •.. even though he did 
:,::t somE· poi r,t? ~ 

DISCUSSION WITH GENERAL DORIOT AND DOROTHY ROWE July 17, 1983 
They were very uncomplementary about the crew who formed DG, 
especially Fred Adler who visited The General. He feared that rred 
might have had made a recordin3 of their visit. The purpose of the 
visit was to warn DEC NOT to ~ue them. He clearly questioned Henry's 
int,::,9rity. 

DISCUSSION WITH HENRY BURKHARDT July 29, 1983 
Ed and Henry worked on the formation of DG during the time when the X 
was being designed. Henry said they didn't work on the ma~hine both 
because of the le1al reasons and because the parts were chan9in9 
rapidly then and they should wait till the last minute before 
selecting the parts and doin1 the architecture around them. This also 
was a 900d idea because Ed had been burned on the ne9ative lo9ic DCD 
9ates which should have been made compatible with positive IC lo9ic, 
not the ne9ative logic that was carried over from the original DEC 
lo9ic. I too had argued this with Ken to no avail! The ultimate cost 
to DEC and its customers were MILLIONS because the ultimate switch 
cost so much more. 

Henry claimed it wasn't a particul~rly 900d place to work at the timm 
because they 6/10 folks dominated the scene intellectually even thou9h 
the 8 was brin9in9 in 1J5% of the profit. The X crew wasn't makin9 
friends because they mangaged to thre3ten every group includin9 the 
10 ••. note that history says they were ri9ht. Kotek was makin9 life 
miserable for them. Also there was product disarray with FOUR 
families: 4/5/LINC-8/6. A unified architecture was clearly needed, 
but there was no support for it. The X te~m h~rl ali9nerl with Nick 
Mazaresse who'd 9iven them his support, but this was ultimately moved 
to report to St3n and then 9iven the ultimate insult, •. reportin9 to 
John Jones. Henry spoke no kind words about John, who h~d risen to 



fame by marketing pulse height analysis packaged systems to the 
physics market in the hey day of hi9h energy physics. John was known 
as the repacka9er cf other's ideas and was quick to let everyone know 
he was a student of The General's. No one wanted to work for John. 
Note that a few years ago John wanted to write the history of D2C •.. I 
think to exonerate himself as critical to its success (eg the pulse 
height business or his part in the DG business). Did the Bell Labs 
business start disappearing when John took it over? 

Ultimately, Ed su99ested· that the X not be built because it had no 
support from its management. They were given no resources to do tho 
design except some inexperienced tech by the name of Butler, who was 
clearly not up to building a computer. The crew <Ed, Henry, Co99e, 
Larry) and weren't given an assignment. (They probably did some 
interesting work on board size and memory design~ during this time 
cause DG did 90 to a radically large board which co11lrl hold a cpu or a 
memory?) 

As the DG plans pro9ressed, Henry evoked a revolt to remove Pat as the 
president and stated that Ed had better be the pre~ident because he 
(HB) was too ycun9. Pat w~s simply a loser. Tt1is explains the 
~otebook coming to DEC. 

The critical parts turned out to be the 4 x 16 bit ram, and the 1-bit 
ALU from TI, permittin9 a minimal mahcine to be built around the 4-bit 
nibble. Henry did the basic architecture so that it could have 
software written for it. At one point Henry said they thought of not 
having Index Re9isters, but luckily didn't bec3use of the difficulty 
of callin3 procedures and addressing arrays. The Eclipse added the 
essentials of procedure calls, which were costing 40% of the runtime. 

Henry said the machine and software were trivial, given his training 
at DEC. The assembler, loader, operating system, and editor (teco 
subset> came over from the 10 1 

Richman was a salesman for Fairchild? and looked into parts plus 
supplied the names of venture capitalists and Fred Adler. 

S099e was ok as head of en9ineerin9, but ultimately left because he 
simply couldnt' / wouldn't communicate. Dick estabished the semi 
operation. He wouldn't say anythin9, and finally left to dn some 
focussed things: invested in bonds one year, built tennis clubs ono 
year. He lives in South Saulitto. 

Henry left DG after burnout in 76? when he worked 14 hour~/day and 
weekends for several years to save the company. He took over 
manufacturin9, while being the chief financial nfficer, head of 
pro9rammin9 includin9 mis, dia9nostics, and swe. After re~ainin9 
control in light of rising inventories and lack of output, he told Ed 
he wanted to leave. He did so in 9 months after getting the right 
folks to take over for him. After a year, he asked about returning, 
but Ed was indifferent so he stayed away and eventually left the bod. 

I told Henry that I returned to do VAX, having let the folks batch the 
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extensions to the 11 (remember you c~n only make one extension to 3 

G O O D m :::i c h i n e b e f o r e i t b ,2 c o m e \,. :a k l 1.1 d •J e • ) : 1 e n r y ·s :::i i d t h •':' y 1.,i e r e ·=' J. J 
concerned then because they thou9ht they could beat DEC as they know 
i t 1.,1 i t h o u t m e . I c 1 e .::1 r 1 y :::i •:3 n!' e \·Ji t h H f: n r y b (~ c .3 1..1 ·:; e I d o n I t t h i n k D EC 
wouJ.d have gone into VLSI, VAX, "the Environment', sate arrays, QDM, 
QTA, PC's, Trilogy, etc. without me (see the DECworld July 83). 

I .:;1sked Henry i.Jhether they wr,ul d h::ive 1 eft DEC, had th€,· X proceeded .. 
He answered: 'you know what turns engineers on .•. we would have never 
lE•ft•. 

GF.<'S THOUGHTS 
The Soul of A New Machine pretty much typified what I thou9ht was DG 
(and DEC) •.. basically a pretty manipulative environment with NO real 
ri9ht to actually pull the design off! DG was lucky to actually 9et 
the machine to work, 9iven the strictly opportunistic mana9ement 1 

I 9ave no credence to DG at anytime. I knew the people and felt I had 
an adequate model of how they thou9ht about en9ineerin9, computers and 
management oriented to short term opportunities. Ken and Ed were 
pretty much alike in their orientation, alhtough I gave the ed9e to 
Ken in terms of thinking about the future •.• now 7/31/82 Sun I'd 
pretty much toss a coin about which one I'd take for the lon9 term. 
DG was still a thorn in 72, but I never paid any attention to them, 
instead concentrating on building an or9anization and the technology 
that would make DEC number 2. 
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P))P-X is a mode::.'n, ~i~JY high perforr:1ance, third generation 

computer family designed for the small computer market. Upv,a,rd and 

downward pro6ram compr-i.tiM.li ty permits easy system growth and enhances 

application progre,mming. Standard IO and Hemory interfaces are used for 

all processor mod.els and all perhipheral devices. The arch.i tectu:ro 

lends itself to fourth genere.tion hardnare implementation and the 

development of multiprocessor systems. 

The system architecture of the I'DP-.X com:i,uter family is 

descril)ed below. In acldi tion to specif yin{'.~ the organization of the 

entire family, detaJ ls of a pa1. ... tict1la.1 .. i.mplcn1ento.tion hR.vo beer1 incln.r\r,t. 

The major a.esign objective has beo:n' ~i{:ni:.f:'icantl;y-. incl'oadecl perforrnanoo 

in order to meet incroaGingl7 more :::10:,histicatecl uc'.)r d9:-:1::-D1cls. 
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1.1 Tho performance of cur1·m,t -orod.ucts 

___ Al thoug}1 the1'e is no_ magic fo:e1r:uJ.a :i:nto vrhich parr~,m8ters of 

vastly a.if'ferent mach:ircs r:1::-i,y be svlistitutecl to achieve an a1)crnlute r!leasu:re of· 
' 

performance, the relative performance of :oarJt and curr<=mt 1)".'..';C small cor.r::mter centre.1 

processo:c's ma\· be ostimatocl sir:co their archit8ctures are so closely related. 

Factor,J r'elating to vrord. Jcngth, order code, mei:,ory uneecl possibJ.o, etc., have 

been evaluated ancl are given in figure 1. PD1) t/ . .... ,.-,) 10 has bet111 sornevvhat 

arbitrarily estimatea. to be an ord.or magni tucle more po?10rfttJ- than PDP-7 /9. 
System performance dependence u:oon nvailA.1)le soi't-."iaro and optional perhipherals 

r PTlP n1 c,·,-c_.,, . .I, has been specifically or:ii ttetl. '!ote thP.. t the - , -c;. 0000 not appear, i 1,S 

performance is idonti.cal to that of the PffP-8; 9+ ano l+ represent versions v1hich 

inc ludo optional multiply/ divide a,,d priori t;y interrupt hardvm;re. 

The PD?--X, cJ.esignod to be, iDi tiaJ.J.~r, a replacement for the P:DF-9, 

has a minimum })0rforrnance at loa~:t oq_uaJ. to the 9+ ancl nossibJ;-,r several times 

better. This perfo1'r:.ance cxtencls U-p',:ards Vii th th0 ao.ditj on of processor 

options. Other impJ.omentationri of the same architecture span markets cur:rontl~r 

be1d b;y PnI'--8 a.nd the currently nonr_d'tant 24 "bit machine. Sellint; pricos 

as a cri terior1 f·or tb.c r1ac11:i.r1e ,vot1ld. shift th.e F3ot of c11rvcs :Co:r· ··.P})p_)~ 

Jeft. rI'h(i PTI-P-9 repJ.a.cement h2.s P.Dpro::dmatoly thr., nci.mo amount of hardr,are and. 

basea. upon estimates of intcc;:ratecl circuit cost~: derived from PJ)PD-8I, i tn 

manufactu,:,ing cont shoulcl b::, half FDP~9. Sirnilar1:t', the ver~r smallest r,o,"101, 

a _o1~v momor:r, shouJ.cl cost less to rn2,1.1u:!:'act1Jrc than the PDP--GS. 

~~ Tho pe:d'o:rma.nco/yiricr) ratio of P})I'-X to FDP-9 iB, consorva.tively, 

~ Verification of this ratio is difficult uithout more cott cstination 

/2.,-
and a considerable })".ror;:rD.rr:miri.:; test. Perhn.ns the best measure vd.11 be the 

relative performance and sh.,o of the FoTtTan IV conpiled programs and the 

effoTt requ:i.:red to write the corn:oiler itself. - '1vW- ~ wt· . ..\ ~\.<... {·l... -V iA.,bc~~ ~ f',-'1_ 

\ 
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1. Q. ?toclols 

'.Phree bas;i.c rnoa.eJ.s. are y:orth singling out of the possible/._/-/// ~:1/~~ 
····· irn:plemen+,at}ons. As shown in figm'e 1, thoy covor a performance . vtl" 

range from PD:0 -8 to smaller versions of FDP-10 and may bo aimed. ~, 

respectively, the PDP-8, PDP-9, erid e. currently non extant 24 pl t 
' . 

processo1°. The hro· larger mod.els \7ould compaJ.'e in perforrnane'e to 

the SDS Sigma 2 and Sigma 5. 
/', 

/ 
The smallest processor, the PDP-X / 14, has only tho basic 

instruction set :implemented anc. all i to registers are /ocated in main 

core memory; a typical ADD instruction takeD 4 memm'i C;/C1es at _less 

h ·r 1 · _,,,,,,,·a t an a microsecond. each. 'he longer ,rord. 1emgth, lo)vcr price, an. ,..--,.._ ____ _ 
superior instruction set make this machine su:peri<ft' to the -8.· The 

processor may also be 

system to achieve the 

:i.mplcmcmted using o.n oven~ }er.rn expensive 
. ' t '5 c.o-,-V,-t'lVNt 1 ,.,, • t m1n:i.rnum cost rue comnu ·er. _..,xnans1on o ==-" .. -

memory 

a system with hardy;are ge~eral Tegisi;erG is not possible since the 

flow c-hart must cliff9r to optimize each processor. 

The medium processor, P"DP-X / 16, implements its registers 

in a fast memory array a.nd is prov:icled yd th an expanded. instruction set. 

Ad.di tional instruct.ions as weJ.l as a number of interrupt channels ,:1i1;h 

corresponding general register sets may be optionally installed. As in 

/ 14 the memory width is 16 bits but some double word instructions are 

implemented. 

The lar{;est processor, P:DP-X / 32, is an exoamled version of· 

the above. Al though the v,ord length is stili 16 bits, many double vrnrd 

1, L"'J. 

,, 
instructions, includinc,- floating point, are implemented and the basic \,/\(.A.\~;: 

n, • '\. !. ,j 
memory ·width is 32 bi ts to speed instruction processing. ihe econom:i.cs 1 -\ ,.,~ ' 

of building this ma.chine, especially for markets \7hich do little if an~,-J· ")<~,_\, 
serious arithmetic computation, needs careful scrutiny. · t rr 

1 ~:} -\~:' 

. J"" ~ \ 
',~\t J 

t~~- \\l"' 
t'e- \_ \ 

\,') t/ 
~''/ ,1 ,, 
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1.3 

\ 

nesign goal~ 

a. Ac1.vcinced concepts:- '1be system architecture 

'of currently 2.vailable ancl antic:iJ)atecl technology. In particubs, 

program core sto:ea::;e requirements must bo reduced to minimize 

the relatively expon,Jive memory' 01 contribution to total system 

cost and the archi toctu::.'o should be amenable to the use of 

internal scJ~atch :pad mGmor:1.0s, gate arrays, and other forms o:: -large scale integration. ---

b~ Implomentatio:r1s- The architecture should be implementable in several 

processor moclels whose) p:rico ana. performance span the entire small 

comuutor mP.rk:ot and :include a model small enoup;h to use as part 

of an IO dov:ice cm1troller or selector channel. Smooth evolution 

and re:Lm})lementation should ·be possEJle over the ne:x:t several 

years as the architecture leads to many DffW mod.els. 

c. Software- Al though ms.jar hardware imr,J:ovemcmts are po::rni blo, even more 

sienif':i.cant gains can be achieved. through further d.eve1on,nent of 

software sys tom,,.. 'l1ho harrlv1are necessary f'or dy11amic memo:ry 

alloc a:tion/:orotection, privileged instruction tl'a!)s, and. other 

features of co:!iplex rwftr,are systems must be imbeda.ed into the 

basic closign. 11 t:r·ue real-time compiler, especially oni:, • thR,t 

permits c1ynam:i.c m-3mory assignment, seems a necessity. 'l1hore 

are mahy special apnlication nackages that would make t~o 

sys tom far more US'Jfu1 in many nev: market areas. 

d. Stana.ard interface~- Standard. memory a.na. IO interfaces must be sha:roc} 

by all procerrnor mod.o ls, memories, and. perhipherals :in orclr:ir to 

unify the s,3t of O]Jtions anii to f;::,ciJ.itato fie1d expansion of 

systems. 

e. Goals of the im:r)1ementations- To the normal goal of lowest possi blc . 
manufactureing costs for· any model ma.:r bo adcled the roquiremont 

of autor:,at'.~d nroduct:ion and prodl1ction test fa,cil:i tics. S7stem 

selli;1g p:r·ic,3s shou1(1 be reduced. by makin[; it· :oossi1)le to uroduce 

useful reuult::, us:1nc: les,_1 of the r;101'0 povrnrful hardwure and 

softVICt!."0. 
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:f. Specific IO go,:;,ls- Contro1 signals availe,blc at the IO interface 

sboul{l permit cham10l control of 1 basic perbiyherals; 

device hardwa·2e requirement::~ should be miniriized, an;r suocial 

' timing, for exa.rrrnle, should be clone in the proc:essor IO logic; 

the systcr:i shoulrl respond ():dr8mely ro,nidl;y to interrupts, oven 

those requ.irinrr the full 'Proces,:-'.or comput9.tional abtlit:r; 

communication vd. th d0vices ph:rsica11.y far :from tho procesrJo:r 

restriction on the 

program at-i :oossi ble; a sing lo instruction should be abJ E' to 

immea.ie,te operand; the most comrnon in~,tructions must liG 

a.vailab in compressecl. form to conr:;erve 1:-iemor;; requi:rr nents; 

recursive, reentrant, and. pure cocle should be possible. 

h. The system archi toc.ture should in r:.o v1ay. lirni t exprmsion as 

a mul tiproccrnsor. ~·utu:re inrplcrnontations shou.ld jncJ.wJ.o 

a d;,,-namically restructu:t'eable mn1tiprooossor v!hich ex:".1i1Ji ts fui1 

r1oft featm~es •. 



1.4 DesiGn Decisions 

a The basic vrord lene-th han beel1 clioosen :fo be 16- ratlie:r. than 

•18 bits in order t6 maintain compatibility with the majority 

of the newer corri},uters, especially IBr~. The byte and character 

are 8 bi ts long; e. double woro. consi sJrn of 4 bytes; a floating 

point word, with hexadecimal radix, contains either 4 or 8 data -bytes. -
b The word, 16 bits of data, has been choosen to be the basic 

addressable unit althoueh instructions are available which 
t.\.r1f"'L. J._,.a I . 

reference 1)its, bytes, doublowords, etc. as data. Dour>leword. 

instructions need not fall on doublowora. boundaries al thour;h 

double data Yrords must. 

The basic structure contains multiple accumulators/index 

registers. rrhe wmeral register structure simr,lifies the 

ordor code and. proves greater programming power over more 

conventional single accumulator organizations. Tho floating 

point rcgistm~r1, more of a p:roe;.rammh1g convention than ha;rdvrare 

featu:ce on the two smaller processors, a,re distinct from tho 

general registerc. 

lfo base registers are mrnd in acldressine;, instructions are 

capable of ad.dresf.d.ng relatively, indexed, and to page O in the 

short format. A long format permits direct specification of 

any v1ord n.nyY1he:re in the entire r.1emory oystom. rrho most common 

instructions ar0 available in sho:et form, all. are avai la1)le in 

long formo 

e The bas:i c unit of IO data is the byte. rrhis unit in natural 

fo:'.' :i:,2,pErr tapo perhiphorals, tho most common t;'{pes, as ,vel1 as 

the teletype. The bus orp;anization.nermits the tram3r.1ission of 
• 

a fu11 word vrhenever noccssar:;r. 

· \ f A :priority interrupt system which permits direct device 

OI recognition iici pI'ovided as stnndarcl. Separate re0 istox· sets 
i 

/ for the interruut levo1s are p-r·ovidod to maximize IO bandwidth. 

r II g A standa1~cli7,od., unified IO st~0 ucture common· to all processors 

:oermi ts both 11:c'ogram controlled and choxrr.el cor,trolled tram1:f'ers 

over the sp,me bue vri th a minimum of device harcl~."lar.e. 

\ 

I 1 



2.1 Instruction Format 

OP 

R 

X 

Dl 

D2 
I 

r~or 
DA 

~hort form •··- •-·-·•·« . .,,,._. ____ ,,. ·+-, 
j 

I 
. . ... -, 

basic op • ··-·• ·-c.- ., • • p 
.. - ·•~··. ·-• ... , ··•··. . . . 

D 
long form 

j OP j 
.... ,. ..• ·-• .. -~.J.--

·'-' . ~- . . .. . .2. . . . . 
extended 
op form 

IO form 

3 

3 

2 

8 

15 
1 

8 

8 

• ..• . .. -~- • . .. . .. 
j .. . . .. . 

11 1 0 ' R ' X BOP 
I • -- .. . . .. • • ~ • • • 0 • . . 

·,~ .... -~---~--····· 
11 1 1 · R 

.. -. . . . .. . .. 
DA 

I • 
• ---·•·· ........ ,.,. ,-,fl~ .• . . . 

• " f ' 
... . 7, ... • 

, I l 
• • . • • • . 
. ' •.... , •···· .. -- ... 

i Ii . ! 
•• ~,....191 • • • • • • 

• . . • . 
I5 
.2. • . • • . 

. . ., • • • • 

• 
1) 
.2. • • 

basic operation codo apocifying major jnstruetion class 

eeneral register specification or sub :function selection for 

non accumulat n reference instructions 

index register and address mode selector 

short form address and immediate operand 

lon~ form addTess 

indirect add.l·essing s:occ:i.fica.tion 

extended operation code spncifjine instruction 

IO device acldress 2.rnl bus seJ.ection 

. . . 
e- -·-• . 
• . . 

• • 

• • • 
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2.2 Instructionn 

Instructions may be div:id.ed into 2 croups , bisic a,:ncl extendr-;d. 

The/ basic instructJ 01,s appear :in all models ana_ may ej_ther 11e in J.on5 o:c 

sho,~:·t format. Bxtem1ed instructions arc implem~mted in some modelr:i, they 
I 

trap when executocl in r.m.chines for v,hich no harctware has been provided.; 2.11 

extended. instructions n.-1.·e long format only. Instruction class is 

determined by the 3 Op Code bits (0,1,2) of th0 instruction word. EOP 

(extended) instructiomi are characterized by a 110 pattern in the Cp 

Code ancl the specif:i.c opo1·ation in the D1 bi tn. 

I /14 

All basic instructions 

a1•e implemented; the 

EOP class is uniformly 

trapped. 

/16 

All 1)asic and some 

BOP instructions, 

tho rcmaind.er of 

/32 

AJ.l EQP and basic 

clasn instructions, 

some 1~0P class are, 

by convention, 

stiJ.J trapped 

Instructions may also be classified b;y the type of opor2,nc7-

they effect. These include: 

arithmetic 

locical 

floating 

branch 

IO 

signed yrordb 

unsigned words 

floatinr; point clouble/quarl:ruple words 

address po:i.ni;crs 
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load. 
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OP mnem def:i.ni tfon 

I o I L load selected register (R) from.·memory; condition code 

remains unchanged -i 
t 
' ' i ~ 
' 

ST store selected register 

remains ur;changed 

(R) into mem:ory; condition.code 

l N and'selected :register (R) with memory, place result in 
! 
{ selected :l.'egister; cond:i'.tion code O remains unchanged .. -
I ~ set· i:f ·negative- result 
! 2 cleared if zero result, 
f · set oth0:cwise 

l · A .! add contents of selected register ,,(R)- to memory following 

{ · j the rules of two I s complement arithmetic, place result in 

} I selected register; cond.iti.on code bits are first cleared a.nd 

r I then set as follows: o set if carry' out of bit o 
j
2

" · I 1 set if negative result 
- I I~ 2· clea;red if zero resU:J.t; Set ·oto.Cl''.;i:\50 I . i -· . . ·-- . - - -----~·-·-----.. 

4 ~ · I general_ co.ndi tional branch and subroutine li)1ka.ge instruttion; 
I i l. ( R bits specify particular operation. When R .. 7 the program 

l t counter, updated to point to the instruction following the 
i I . 
J i branch, is saved in general register 2. The condition coco 

\ · i remains unchanged for all branch instructions. 

conC:ition l '!i. ~ 
.J 
· f. ECZ i O , branch if condition code bit O s{;- · 

'·BM j1 ! 
,; t. . ' 
i :SN :t 2 l 
l I . ;i 

1 

2 

! B l 3 { unconditional branch 

I ENC 14 ~ branch if condition code bi-'.; 0 xiot set 
, t ; 
•BP'5i l 
t 3:Z j 6. l ·2 · l BAL f 1 I branch arid link _ _,,., 

l . i l ' 

"'i;',) 

f.011:_1~ • 
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clnss 
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OF· mnem defin1.t:ion 

general memory modification instruction, n bits.specify 

pa:eticular operation.· Condition code bit O is changed 

only by the two shift instructions (R=4,5). Condition 

'l 

2 

state 

logic;::.1 complement, the me:r.ory word is co~plemented. o·..-. 

a bit by.bit basis 

increr:,c::1t, cno is added. to. the sepcified memory locat::.o~-, 

t 3 a.ri t~r.10tic · co:::iplement { two I s), complement then inc:::-m~01,-:; ~ 

I_ 4_ -I :::;:er ig>, t, the memory "ord and condition code bit ~ 
f: . are rotated together as a 17 bit register one place to 

f the right, loading condition code_ bit ·o from bit 15 

: 5 I shift left,· the memory word and condi_tion code bit 0 
i 

' 
. . 

are ro-ta:ted. left together ai:;i a 17 bit register, load.i:'lc 

oondi tion code bit O from bit O of th; ::iemory wo:d. 
t. 

6. t s,1a:p ·:bytes, the left and righ'v bytes of the memo:::-y wo::?c. 

I a.re interchanged 

; 7 cl" .,.. th"' "'"mory WO""d is set to all zer_os· • • _,a;r t • "' "'"' . -,. . 

l. 
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clRSS OP nnem defi~ition ..;....~......c-,---~-"-'---=--;-=------=""--'-'--=------------------------------"~-
EOP 6 # 

1 
I 

jextended operation code class; forced long format; 
! 
jD1 bits specify particular operation to be performed 

jby selecting an en_t:r:-;y _point into a read only memori" 
froutine. The effect on the condition-code {s 
i 
1 'determined by t:he particular opei'ation perforrr.8d. 

EOP class instruction doubleword 

r: .. ~._ ........... ,,.: .... l .. _,.,.., ___ "'" .... ~-..... >,~. ~> ....... ,-~. , ...... _,.._..,;_~ ........... ··- ·----·--·,..-• .., •• ,-..,. .;;..~-;-:·~·---.. --~--... .... ,~ .. -, •• ~ .. .,,_ .. _ .............. >·_-.......... : .. c>:-·· ·-·-··--;, .. , ~ .. w --r 
I OP = 6 R \ X I D l I l . . D . . l ·-·-···-::i::~·; :~==~:J;;;;;:,::::=:~:=:ilC . ~ . . . . . . 

general operation specifies 
register memory word 

If the operation specified has not been implemented in the 

machine a trap occurs as follows: 

location ~10 receives t::10 u:oclated program counter 

9 EOP instructio~ 

10 effect.i"'..re address 

11 con:tains the er.try point into the EOP ha~dler. 

This word is loaded into the program counter 

Since J\,· codes O through 3110 arc never implemented in the 

machine hardware, some 3210 programmed 9perators are 

available. 
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IO 

IOR 

IOS 

·.f· •OW .L " 

I roe 
IOT 

l 

,, <,,·'~ . ' 

f OU:JX. --- . 

input/output instruction cJ.ass; R bit_s.specify particular 

operation; forced fong format. D;t is taken to s})eci:fy the 

device, the lower order 6 bits select a d~vice code, the 

high order 2 bits select one of 4 possible IO busses. 

Condition cod.e bit O is unchan;_::crl. Cond:i ti.o:"l eode bit 

1 is set on tho :rea(l status (IOS) instruction :i.f no 

d~vice respond.r1 and_ on th0 command. ( IOC) instruction 

if the command is unacceptable. Bit 2 :is cleared if tho 

ata byte or word resulting from the operation is 

· dentica11y riero, it is set otherw:i se. 'rhis hits uarticulB;r 

eaning in the IO test status (IOI') instruction. 
- , 

.A byte is noi·maTly transmitted to the device fro:n the 1.·ight 

half of the effective address, some device~ will automs:ticall;/ 

take the second byte also. 

R ...., ...... o.;;:;n.;.:;;e,..r,? ti on 

0 

1 

2 

read device data word into selected memory word. 

read dev~ce _s~atus :into selecte,d memory word 

unassi[:,"Tiod 

3 \ma:ssi,tned. 

4 w:;-i te device data word fro:T! selected selected memo::,y ,10::.0 d 

5 conmand., write device status from selected memory word 

6 test status, the device status and. the selected me:ncry ,;;o:·d 

are AHDed, a non ze:!'.'o :!:'esul t sets condition code b1,t l,.. 

7 i unassigned 

IO class instruction doub 1 e.1"0rd. 

. ro;·~·:1T-~R-l'x-·r· .. -• ....... D ......... ~. 'Ti"·-~···+----~ - ...... D .. -·--··---·--·•· ·-f,·-~·--<>··1 
ft"'·--.--~··-•·----,i·~·-.,-,1-.,-.... J ... j ..... • .... .., ,. ... ·rl .• -......... ··~ J. • .· • ............. _.2 ...... -r--• .,.., ____ -., ... .., .. _.,,__ 

v "'----··- ··-- · · Jr--, ... ··· ... ~,--~- ----------____ . ---i-! l 
specifies selects '4-~Y 
operation bus and specifies r.iemory 

device word 

R1:ad. inst::'uctions to n. device that can ',vri te only o;:- ,_ti.'i te instTuction:::~ 

to a clevice that can only read will result in 110 data transfer~ 
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2. 3 Gene1• al registers 

Each level of priotiry contaj.ns a set of 16 general registers, 8 of 
which r:iay be used by the prog.ram as accumulators, ind.e:z registers, etc. The 

progr?,m status word (PS'H) occupies registers O and. 1. These registers occupy 

page O words O to 7 in the memory space i:,,s well as the R bi ts in the inst:ruction, 

hence register to register instructions are possible. The registers may be 

storad, loaded, added into, etc. depending on .the operation code of the 

pa:rticular instruction used. ·The se'oond g:r-oup of 8 registers contain the 
~---·- -,.- .. ,,.,_. ___ . ·-;,;--· 

trap locations for unimplemented BOP instructions and, the· pur~h dow11 words. 
' These may be mo~ified or read as memory words but are not explicitly 

·referenced as accumulators. 

register use . 

0 

l 

2 

3 

4 

5 
6 

7 
8 

RO 

Rl 

R2 

status word,: contains condi tio:1 code, 6:tc. 

status word, co:nta.ins progra.'ll cou.vite.r (PC) 

accumulator, subroutine linkage register, or secondary inde~ 
.. ---'-- ~ .. -------·-·--~. ·-·- ------,. 

R3 · ! accumulator or main index register - 7 

R4 I accu.'llula±or 

R5 \ 
' l 

MR6 ! 
R l _}. __ , 

ll 

It 

11 

EOP, receives the updated program counter ,_ 

', 9 EOP, 
Ei6J3, 

II 

II 

instruction itself 

effective address 10 

11 

12 

13 
14 

15 
--

EOP,contains the entry point _into the EOP hannler, loaded into PC 

. contains -'l'.he push down pointer 
II II II )' counter 

reserved for use by processor 

reserved for use by processor 



Ii'or each J.evE•l of machine prio:d ty, both backgrotmd and IO, 

thire exists a set of {~e11eraJ. registe1~q in add.i tion, the harclvrnre 
insm,es that the applicable set 1t:;':'.'i is available at anparent locations 

0-15
10 

in memory address space. Thus, the general registers need not b~ 

stored .and restored. during interrupts. 

The lowest (background) priority level contains f'loating pohit 

registern. These registers are not available for use on the higher 

prio:d ty levels unless they are exnlici tly stored and restored. 1mder 

program control. Each of the 4 f:loatine; point registers is 64 bits 

(4 words) long, permitting multiple precision floating point instructions. 

In all floating operations the R bits of the instructions specify these 

regir1ters, only the low order 2 bi ts of R are Ufled. 

T~e £mt of ~enera.l rer;isters ma:p onto the main Memory space :in 

page o. The f1'\ure on the left sho-ws the entire memor3r spa.cc; the fieure 

on the right is an exploded view of physical memory. Apparent memory is 

the memory space as seen by the running process; this differs from ph:rsicaJ 

mem9ry in the locati?n of its general registers as is shovm for a priority 

level 2 process in the bottom figure. 

Jn.Q.i.0.1. _ lc~Q.J.f,, _ ·-------~ 

14 2, core 

16 2 minimum hardware, 4 maximum 

32 4 hardware 



memory space 
r···-·-·-·i ·----------,------· 
1-•. ....J__________ . ____ _____, 
. I 
!---.).._.------·-·----- ···--· .... 

page 0 

1 

--~ .... , ......... 
i 

l 

i 
t ....... -··------·· ·-- ~-----

<----------Page 127 lo 

~---·page 126
10 

,< 
----·--··---·--·-----·----··--··----1 

level 2 
r0p;iste1·~- ·· ---,\ 

: 
.... ~-~~~-.... -~--~- -...... _ -~----~----·-'"-·--·-. ·--~-· 

flo,itin(; \ 
~---·-·-point ···········---·· ~ ". 

level 1 
<----registers 

level 0 
<···· registers 

\ 

page Oas seen 

by level 2 process 

I 
.._ • .,,__ ..... -.~ ... -.--.--- .. -~.,-... ~ ... ,., ..... _. __ -,-.-~. -~~-~-" ...• ----- ~ I 

I 
I 



2.4 Program Status Word 

1,he col]ection of bits that constitute the state of .tho. processor 

between in~tructions arc called, collecthrel;y, the Program Status Word· 

( P('"(1f) 
01, • This state word occupies the doublewo:rd at memory locations 0 

and 1 of the active process, corrospond.in5 to ceneral registers P. 0 and R
1

• 

0 

1 

2 

3 

4 

5 

6-7 
8 

9 
10 

11 

12-13 

14-15 
16 

17-31 

\ 

fl. _.....,_::t.tn··R·· .:F·-. ·~····•···1l -·•· ·r .;.~ .. '.·.··· ·-c·c· .. -r.,i ;:...·,.·G•1···1i-~ ;.,G··r, 0···1 -· .. - •·· . ., ..... ···• • ··• ...... ·---•··-.. • -···•·· .. .......... 1 
r\ J..J I r,... .I.\. .J..L..'1 _ • .. • ..... PC.· ..• · . •. ··• ....• · .. --• · ......... •····· ·-.. -~------~•---...... --. --•····-·•···-1-1---•-·--•·--i---~-····-·•···,l--- --····•·-• - - --

arithmetic (acld, divide, floating, etc.) enabled if bit 8 = 1 

machine C·he·ck ( p:rocessor or memory error) 

nonexistant memory ( reference to an ad.dress not in the memory 

system or to a protect(Jd area) 

nonexistant inntruction (attempt to use an instruction foT which 

no such ha·rdware has been provided) 

priveleeed instruction (att<:'Jrnpt to execute a system instruction 

while in user mode) 

read only violation (attempt to write into a write protocf.ed 

memory area) 

unused 

arithmetic trap enable 

condition code bit 0 

condition code bit 1 

condition code bit 2 

priority of act:i.ve process (current re~ister grou:o) 

priority of interrupted process (last register group) 

unused, alv,ays 0 

program counter of active process 



2 .5 Ad.dressing 

Add.rcsses are gencn1ted by either lo:ng or nhort form2;t instructions. 

In pi ther Case, the processor ·forms a 15 bit effec -1:ive address (1~FA) which 

it 1kends to the memory system. 'l'he left byte (high order 7 bits) of the 
I 

addros~ is called the :paeo, the right byte is co,lled. tho l:i.ne; there a-re 

128 :.oages of 256 Yrord.s each directly acJ.drcssabJ.e. 

The available addressing modes are : 

direct (no indexine) to any word in memory, 
~ . 

relative (..:. 127i
0 
words from the inf1truction); 

immediate (the next word is the operand, 

linked (: the subroutine linkage register is used to pick up arguments or 

make returns), 

indexed. The shor-t a.isplacement (D 1 ) is taken to be a two I s complement 

negative number whoso si.e,n is to be extcndecl. JJone format aa.a~r.osses are 

specified \'lhencwer D1 =12f\0 or the instruction implicitly forces t!1 in 

format ( all IO and extena.ed op cocle instructions). 

Add:cessing table 

X ,9'-· •. s.J:l.!E.i....--1.?Jl,,<...,.:_ ______ -9..0,:.:'2.9J:J,.1?.tJ.9_iL_~--·-···----··-

O ! 
1 

2 

3 

n2+n2 

D2+R3 

direct 

relative/immediate 

linked 

indexed 

The basic addressable uni~i; is the wore, ( tv10 bytes, 16 bi ts), al thou[;h 

certain instructions do reference bytes or doublev,ords. Vlords in Btorage are 

consecutively nu.mbered starting with O. The 15 bit address field accomo.'tatos 

a naxirnum of 32,768 words. Vlhen onl;r a pa:l't of the ma:x:ir:rum storago ca:oacit:.r 

is available in a given inntallation, the available storaee is contir;i.i.ousl~, 

addrer:sn.ble from o. A no:nexistant memo:c·y trap occurs when an~r OJ)erand. is 

located. beyond the instalJ.ccl caJ)aci ty. The invaJ.id. add.:rcns :i.s recocnizcd 

when the data ie accessecl and a :orocram interru-otion occurs. 
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Priority (Interrupt) Structure 

I 

/ 

m N · . 
J.he interrupt syster::i is designed to handle 'T levels of priority 

including the main 
I 

program-(at 'the lowest level). The inte.rrupt due to 

(ti·ap) or external source cauGes ·the new, appropriate an i:/'d;ernal sou:z.-c:e 

set of general regis·bers to be used in place of the previous.ly operatir:g 
... 

set. Hence, no time is -lost before the interrupt servic.e program can begi:--1. 

Priorities ~)'f service are fully nested; high p:riori ty ~eq_uests interrput 

low priority processes but e\ren lower ones are delayed.., .Linkage between 

the interrupted. process and the interrupt process is :pe.r.forme_d by the 

LRG bits of the program status word (PSN). These bits r~ceive the priority 

number of 1the inte:rrupte:d process; the-priority of' the eurrently active 

process is contained _in a !l, bit register, the register c;:roup (RG) regh;ter~ 

Priori ties e.re assigned as follov,s: 

0 

1 

2 

3 

main p1'0gJ.'am 

traps, lov;est ha.rdv:a:c-e device level 

device harcware level 

hi5hest hardware device' level 

When an interrupt occu:r.'s, the L.110 bi ts ,of' the mew PSW are loaded 

from the RG :cegister. The RG regis·ter is then sot_ to t:!he ne,w priority lev-el. 

Subsoq;u.ent instructions ·will co:ne from tbc interrupt prXlllcess PC and ree;ister 

set. The interr1;-pt is clea1:ecl witp. a debreak IO i.nstrucition which load;-; 

. the RG register frc;mi the LRG bi ts of the current PSW. :Slubseq_uent instructiot1s 

~ill be from the origin~lly interrupted process. 



3.q 1 Devices and controllers 

'fhe hardvn,,r-e involved in IO O})cr·at:i.on is locica11y divid.ed into. 

4 p".l'rts: I~ section, IO bus, controller, and clcvico. The IO section 
I 

and/buG, are described j_n detai1 below. Controllers and devices are 

generally d.ifferent for each type of IO media; from the programming })oint 

of vie,\· most controller functions mGrge vdth IO device functions. 

In all cases, the controller ftmction :i.s to -provid0, the locica1 

and. buffering capab:i.li ti es necessary to operate tho 2.ssociated IO device. 

Each contl·oller functions only with the IO d.ovj_ce for which it is 

designed, but each controller has standard sinnal connect:i.ons vri th :rce;ard 

to the IO bu~. The telet~rne d8vjce (keyboard, printer), for example, 
I 

connects to the IO bmi throu0h teJ.etyJJC controllor logic ( single character 

data buf'fering and· inta1·rupt logic). r11h0 d.etaj_Jod meaning of the command/ 

statun bi ts read under :proc;ram control t!n·oveh the IO section from 

controller type to t;;rpe 1mt the geneTal format remains unchanr,ea • 

• 



3. 2 1\fodes of' data transfer 

There are 3 baBfoally different modos of' data transfe1..; iivailable 

in the IO systen: prog::.'arn controlloc'1., multiplexor chrtnnel, and. selector 
I 

chafmel. All three use the standard IO bus inte2:f'acc; the thi:cd, optionally 
' implem~nted, provides an nddj_ tional !)h~.rd.ci11 bu~i interface and ad(E t:i.0;1aJ 

control loc;ic at tho pr·occ:ssor- c:ncl. T.~a:d.mum clata tra:-12:'-"a:-- re.te of 020h 

rn·e ini t:i.atc,ct by IO :i:n~,t:·uctions issuerl to the a})1_-,.;::-oprif~to cont:r.oJ.ler, 

rat;1cr tho.n to tho chri.nnol. 

1 P1,ogra,r:· controlled tranr:;for, ,:rhtle sJ.01:.rc:1:'., '~, provtdns the greatest 

fle:~ibility. Data ma;/ bo modi·:"ied, limit checked, or othc:,ai::rn monitored 

. as :it is inputted an<l s1)ecia1 control seq_ucnccs rot:c:_u:ircd b~r apecial 

purpose or custom closif;n(Hl JO oquip:nent ma;/ bo r:encro.tea. }i'o:C'· t!10. slc>';ror 

devices, especailly paper tane or te,_~it -·...:,, ,1 -J·:.·~(\-~ 0-i,0 oc:::-v,1 cont:·ol o" 

IO leads to simpler· proc:ramP·d.ng. 

rEul tiplcxor channels are urovidoc1 b1 the 1)asic proccss01·n. Y!hon 

a device requirefJ channel serv:i.c:ing, tho s;ato oi: t'E::o procos::-wr is du~med, 

the device serviced, and thP. state of tho })TOCGGf;o~ rentored. The progra:-n 

never realizes that the trann:fer took place e:xce:pt that it haG been subjcct0d 

to a short delay. The multiplexor chann0l is capab;Je of sustai;1ing 

concurrent IO o:pe1°ations Yd th scvDl'al devices. B;rtt.es of data are 

i.nt~Jrleaverl toc;ether and. :routed to or from the sele,cted. IO devices and. to 

or from the desired locations in main .... 
S vOJ~age • The! cha .. 11,ncl' s sincle 

aata pat!l is time nharea_ by the concurrently o:perat:ing dcvictrn. 

Selector channG1s n..rc capable of ·operatin5; only one device at a 

tim0:, however they permit e::rtremely hie;h data rates,'9 over a million bytGs 

ner second is possible. nevices such as disc files; operate on1y v:i th 

s:;c 1cc tor channels, othe.r devices operate in· all da:ta transfer modef1. 

As with tho mnl tiplexor channel, the selector channc,1 is invisible to the 

1n·or,;:ran:r:-1er; a11 instructions arc cHrected at the cl2:vicc rather the-n the 

chrinnol. DovicE;,J rec1u:iring special hr_,;eclY:arc :f'eatur:'.'crn in tho JO syster:1, 

-- sucli as signal ave:r·a.r;:tn1:;, nor-rnall:r ,vould add a sele,etor cha.nnel vli.tb 

o,:,:m:ropriate ROS cont-r·ol 



3. 3 Operation of the nm1 ti!)lexor ch~rnnel and interrupt 

A clovice sip;nals that it neecls .:,__t'Lention by :ro·11trecting servic:e at the 

priorit;r J.evel that has been e.ssi[;'ned to t~10 device. Devices operatint; on 

the multiplex'or channel require ~ttention for ovcry byte (word) of inforno.t:io:n 

transferred; devices under program contro1 require attention v:henever the~r 

c01:1plete ·a spec:ified. operation, Vlhon tho priority of the active process 

drops be low the priority of the roquer,t, the intorrul)tion oceurs. 'l1he state 

of tho old process is stored in its general 1•egister set (i\, and I\ cont~in 

the processor state) and a now ce:neral register set is switched in. The. 

priori t~r of the old process is saved in the LRG bits of the new status word. 

Processor hardware then requests the dovico to transmit itG address (6 bits); 

the address is or'ed into bit positions 8 through 15 of a word with bit 

posit.ion 7 set to 1 and. all other poBjtionf3 o. rr1his arld.res,1, called. th~ 

inte1·1~upt add:ress, lies somEw1here on page 1. 

Su1)sequent operation depends on the Y,ord. fou.,,'1.d Rt tho inter:r·upt ad.d'.".'ess. 

Any instruction class otheJ~ the,n JO is executed, such an instruction is 

normall,y a branch to an IO service routine for proc;ra.m controlled transfer 

operation. An IO clas:::J instruction signifiM1 th1. t the device is under 

multiplexor channel control. A byte (word) of data is read from (v:ritten to) 

the devJce and packecl into mer:iory ( unpacked. from mer.iory). 'l1he byte a,ddross 

:Pointer and byte counter are updaterl. If the byte counter wont to ~,;ero 

j_ndicating that the 12,st b:rte (-word) has been transferred. or the clevice 

incl:i.cated an unusual condition, the instruction follo':iii13' the IO class 

inst:ruction in a1so executecl. This is normaJ.ly a branch to an IO service 

routine that re-ini tiaJ izes the device and char1nol for Bubsoq_uent onera:tions. 

If no unusuc1l condition was detoctea. a.net the byte counter d.id not over-flff:r, 

tho a.evice continues ope:rating and ·will reinte:c-rupt with the next data. ·byte. 

\ 



The format of the words statting at the interrupt address for 

nmJ.tiplexor channel opr)ratj_on a:ro giiron below. Tho double ,-,ord at that 

addrerrn fo::- pror,-ram controlled transfer is a simple sinele or doublcword 
• 

branch instruction. :Sranc'h instructions are normally-unconditional, direct. 

BC stand:;: for byte counter and maintains a count of data bytes 

as they are trannf erred to ancl f1'om the dcivice. Pi·ior to each transfe1' 

BC is incremented to determine whether or not this is the last byte. 

Yihen init:i.alizing a device for mul t:i.plexor channel operation, the 

proerammer must J.oad. BC vri th the t·wo' s corrrplern,3nt of the number of 

bytes to be transferred. id; tho end of channel o:per·ation, the 011ti~re 

worcl at the inter:rupt address ·will be set to zrJro. }~xceptional cona_:i.tions 

whj_ch cause termination before tho suecif:i.ed. number. of bytes is re~,d 

leave the TIOrd non zero. 

:SA stanc1.s for byte address and maintains the aclo:rerrn of the dp,ta 

byte no:tt tobci transferred. t_o and from memory. Prior to each ti·ansfor 

BA is i:ncro@ontcd to form the byte address of' the data byte. This 

byte address is shifted r:i.r,ht before use to form a word acld_-ress, the encl 

bit detorihines which half of the wo:rd. the data byte vrill be loaded into. 

A 1 in die ates the lef-t b:rte, a zero the r ic;h t b;:{te. ')hen the _progran 

:tnitia1izes the channel ·it muct load BA ·with the byte address of 

the first b:,cte to transferred. 

Unless the v;o:l'.'d. executed at interru:pt address ( or interrupt 

address + 2 when reached during channel onoration) is a branch class, 

c6ntrol i~mJdiately returns to the interrupted process. The priority 

level is reGtor'ed. fro1".l. the LRG bi ts a.na the proc0snor continues with 

the oJ.d procra~ counter, status, and general registers. 

\ 
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---The CO:!'.:..Ylection betweo:-1 · th~ processo:C a:1cl the IO device control tr.'li ts 
f 

is call
0ed ~the fo Bus·. Th~ interface cons:i.sts of signal lines that connect 

the control U:'lits to the processor; except for the si[;nal used to establish 

selection~ all conm1unications lines to and from the processor are common 

to all control units • .At any one instant, however, only one control unit 

may be logically connec.ted to the processor. The logical:'.. co:r-.nection is 

maintained from the time.it is first established by the processor until 

it is broken by the processor. The rise and fall .of all signals trar.smittecl 

over t~e interface are controlled by interlocked responses. This inte:.:-­

locking removes the dependence of the intcr:fc:.ce on circuit speed and bus 

le:r.gth, me}.:ing it applicable to a wide variety of circuits and de:ta rates. 

32 signals oonprise the bus including 16 control signals and 16 data 

signals. Half of the sii-nals transmit to the :processor, the other half 

recievc from it. The Select Out signal is retransmitted by each dcvico 9 

as is Select In. 

; .t,c, h ,, , 

; (),'Ji:; 



Line (direction) function ------------·~-, .... ,.. ..... _,... _______ ... _. ______ .... , _________ _ 
Adclress . 

Address 

Command 

nata O 

• .. 
• 

Data 7 
Data O 

t 

• 
Data 7 
·Direction 

I'lul tip le 

Operational 

In 

Out 

Out 

Out 

Out 

In 

In 

In 

In 

Out 

Request 1 In 

• 
0 

• 
Request 3 

Service 

Service 

Status 

Status 

Select 1 

Select 3 

\ 

In 

In 

Out 

In 

Out 

Out 

Out 

echo on Address Out, used to detect nonextant 
devico; iesponse to Select Out 

selection code is on data lines, respond with 
Service In and become selected 

command is on data J.inos, respond vli th Service In 
if acceptable; else, respond with Status In 

data lines from processor to device controllers, 
also includes command specification rod address 

data lines from a·ev:i.ce controller to processor, 
also includes status and aclclress 

additional response to Service Out for to computer 
data transfer 

response to service out when additional byte is reqi;it·(,d 

system reset when do,,.,---:1 

request to :processor for attention at each of ·3 I priority level a ( 1 lor/Cs t, 3 h i,'i;bCs t) . 

drops as response to most Out signals, rises as 
response to Address ln 
accept or transmit data on data lines, respond by 
dro:p-9inp; Serv'- co In o:!.' ra:i.s:i.ns Mul tipl0 I:ri 
response to C0i:1mand Out if' unacceptable cor.1,aand 

processor request for controller status, rosnond 
by s0no.:i.ng status ancl. raising Direction In 

nrooessor request for address from req_uestinc; d.ovico I at the same priority leve. Select Out is propacatcd 

I
I. by those devices not requostine, blocked by the fi:.r.·st 

device requcsti:ri~, respond w:Lth Address In, send. 
address on data lines 



3.5 J3us flow diagrams 

- --- .. 

The followincs diagrams indicate: signal timing_ relatiomihi w1 

on the bus for various forrrw ·of transfer. · Note that t.he only difference 

between read and vrri te is the status of the Direction In bus line, that 

line ?olely determines the d.irection of tran$"Jf'Br. Devices capable of 

both readina and writin{l,' have a status b1t which determines the direction· 

and use of the corres:pondinC,' Direction In bv.s sienal. 

\ 
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_Address· 
.. Out _ -

Service 
In 

Service 
Out. 

Multiple 
In 

Data 
In or 

Direction 
In 

_, ...... -,...,,_.--.. ___ , ____ _ ·-------------~-------

~OW Co1;1~nancl opGration sequence 



~~~ess ···~ .:.. -~j L_:.,_: ___ ;_,:,~:_:_,:."": .. .:..:____:_, __ 

i~rvicri ___ ~ r::::z---/-;i ~-· 
Service~ ·--~-----....J ..;j D.-=-~-·---~----· \i ,~S~" '•-.. H-·--•cAT1 _ 
Out 

EultipJ.e 
In 

Data 
In or Out 

Direction 
In 

~~ ,,.,,...w_•>l¢,.,.,.-,,=;.,i:~ :.i.:ic,v.,.,..i,.1,-,r..-•,)I'_,_~"' .:J!P''"""-'W""~f~,,.,;; .• ,p..,,.,..J,..,;Q."t;C-,-.>11; :,,R .,.., ... .l",<.r.•~'~, ,,_. ,,.,.,~,/'/" .. ,-."ri-'~~>rt-~1>'f<•r-: .... ~ ,..,. ~~ct ... •:,,.,..,""' ,.,..."".:'"'--S:\-•,..,_.,.._......,,.,~,/,"'- .----·-~ ~ -ac ....,,..,,,.. 

1--A-;;;~:*~~ .. ~-¢t 
lfl"'!,,"-.•~'f.,..<f.r,.l,o.y.~~,"f'4"-!::r<'.'-J."<'/O;l'.,~~"¥W;V"h,.,_,"'h'.,_,..'.!'"'·':'1"""•''.1~L~WJ.,_,l"'?.';,,..-:;'-~S.,...::;,,.,,.~.,..--,af~"'".,..,.;¼ .• 1.4.••,1:•.<"w,, 

IOR Comma.nd oneration flcq_uenco 
I -



Adclress 
Out 1 

I 

i 
Se}vice 
In' 

Status 
Out 

l!ul tip le 
In 

Data 
In or Out 

Direction 
In 

IoT.,IOS Command operation sequence 



Address 
Out 

I 
C" I . 
,:>etrv:i.ce 
In 

Comrnand 
Out 

Multiple 
In 

1Jata 
In or Out 

Direction In ~ ... ,_"""_~,,n,,,i:,,.,..,, .... ~"'-.. ...,>1<".,~~r:t:"',,_,,.,,,,,,,.,j,..,V/'11'><:>'•*""''~"'~-"'-"'"""""*lff"P_,.,,~.,..,,..,__,.", .. -.~-~""' .. ____ _ 

.IOC Command. operation sequence 



Addi'ess 
Out 1 

I 
Se)vice 
Ini 

* 
Out 

Multiule 
In .. 

Data 
In or 

Direction 
In 

* Service, Ccm7:1and, Status 

i'.Iulhple Byte transfer 



Acld.ress 
Out 

Service 
In' 

Comri1arid 
Out 

Status 
In 

Data 
In or Out 

\ 

,. 

r t\ \)1) fl j Valid I 
.,.,,..,'-1,Z•.C·t".,'·' ,,,.~,., .• ,,,,,,.,,;,,·.-•~-·· , •• ,,,_,.,,,,,,,, ,,,._,..,~.-J,,._,.,,, ,,.,.,.,,.. "' .•... , •. , •""'"''' i·." ,,.,c,, •. ,c .. .,,.,,'<;.%,,•,•,•u•NW-·~----·--·--..,..----

Jlleeal Commarnl operation sequence 



Request 
. In 

Select 
Out 

Address 
In 

S0:-YiCe 
o,,.i. v.V 

ServicG 
In 

Data 
In or Out 

;,IL· ---

\_! -:11----,.~,----~--
\ . . 

r 
v+ 

" j 

~ ~-~-·-·---­~~'\.. .. 

·, (. .,..0 class --~il "-.',,__J_f .l. ,,,, r- :::? L....-·······- .. , .. -,..~~ .. ,.. I-...... !' . 
.:.~ f,, \ 

\ •--' . - ! . ·-.';\;.,, _..;- ~-
) -· 

instruction at interrunt aa_rlress..;. show for 
~ out transfer) 

Addr Valid ·-Valid_ 
_____________________ :._ __________ ..:., ______________ ..1. ___________ L ______________ ~~~ ... ~.,.------

~u 
ro 
i)) 

'd 
0 
~ 
i.Q 
(t) 

c+ 
0 

I-'• 
:i 
c+ :, 
f-:l 
Ii 

-r:=· 
·o 
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1.0 Introduction 

'I'his doqument proposes a high speed, serJal IO l?'J§ ______ _ 

- - --

system in which 2 coaxial cables emanate in the processor and 

thread their way through all IO devices. The bus is broken 

(terminated, received, and retransmitted) in each device to 

establish priorities and to permit long lines without degrading 

the performance of physically close devices. All signal flow 

is syncronized to code blocks originating in the processor. 

The following are the major properties of the system: 

1. Simple cabling - two single, simple coaxial cables with 

standard connectors are used. 

2. High performance circuitry - since only 1 receiver and 

2 transmitters are required at each device, it is economical 

to use very highly reliable, very high performance circuitry. 

3. Information is transmitted in code blocks much as they are 

by teletype. 

4. IO devices require a serial to parallel conversion buffer, 

some very high speed· control logic, and the analog circuitry 

used in the receivers and transmitters. Much of this logic 

would be required in any bus system. 

s. Multibus - since the bus itself is simple, devices may 

easily be interfaced to several. The intent is, partially, 

to facilitate expansion to multiprocessor systems without 

expensive crossbar S\.·1i tching systems. 

With a SOns ~it rate on the bus, a code block would 

require 0.8 usec for transmission. Round trip time through 20 

\ 



devices and a total of 100 1 of cable yields a basic half cycle 

of. 5-usec t:o_r thE? far_ c:ievices and about · 1 usec ··for the 

These are rates comparable to PDP-9. 

\ 

block length 
device delay 20x0.2 
cable delay lOOx0.·002 

-2-

.8 
4.0 

.. 2 
s.o usec 



2.0 Eask device Hr1.rdware 

2.1 Block Diagram 

.. 
~;-------------·-··,t-·----··---·-----··· ..... -- ··--···---
..'J. .. 

,-,,, __ ._ __ ,. _______ ,_ ~} 

_1.,_ 

~ information :flow 

Bus In Bug Out 

I 

control lor,ic 



2.2 Control circuit details 

., 

parallel data/address 
inputs and outp~ts 



Eus 
In 

_J_ 

2.3 Terminator 



3.0 Code For~~t 

' f if c . f 1·: i • -• -• ··u • -• -~ 
......... , ..•.....•. 1 •. •·~··•·-·•·- ~ -~• .... -~ ... "' 
'\' 

sta::•t. sync J 

C comme:::.110 t,y::ie 

~.:r r.fi co·,m,1a.:rd. r10J.e 
l 2 

D data or ad.dress 

3.1 Comnand t;::-p;)r_: 

icllc 

0 Select 

1 Sct:t11 

2 Road. 

3 Vi\:.1 i.te 

arldrcfrn fol1o';:s, becoT:1.e sel~ct~(l if e.cldress match 

processor loo}::lng for inteT:C:'U'Dt, send atldross 

selected device to sond data 

solectad device to accept data 

3.2 Command mo1e 

Hodo is usec1. a:: ad.diti.ona1 con-fa·ol inf'or:;1ation during read 

or wr·it,) o:perations. Distinction i8 mad.e botwecn read/write stc>.tuu 

vs data, acld.i ti.anal 'bytes, ille{SaJ. 001:imands, etc. 

3.3 Data 
Data bits transmit a byte of information or an a,1.,:lre::rn. On 

vrri te opz1·ations they a.re supplied. b:r the procesr:;or; on read they arc 

inserted by the device. 



4.o Bus signal electrical nropertias 

'l1he bus signal consists of a group of coa.o bi ts spaced at 50ns 
! 

i~;tervaln·. The hieh state :indicates a. 11 111
, the lov, state a tto11

• 

Rts$ and fall thnen are on the order of 10 ns. 
! 

hi~h 

low 
rr~~f/~~e;·--

.;.--1 l~----~i--··;.,~-·-+ .,., __ "'"""'"'' ... 

·~ .......... ,.~:~·~ . . 
/ ·/1 -~-·. _ _. ... :..~ ~:~< -~/4, _____ .__,_,.,. 

"-------···-------._.:~. ----.. ·-············-----
13 data bits 

16 bit block 



5.0 Basic operation 

, Devices receive a bit stream -from the adjacent device, phase 
i 

their /interm{l clock to the start bit at the beg:i.ning of the stream, ancl 

gener?,lly retransmit the stream to the next device after a-oproximately 4 

bits of delay time. Decocl:me the bit stream on Bus In may, however, resu1t 

in a very different operation. In res},onding to a read command, for example, 

the selected device modifies the command. string, appending its d.ata bits, and 

sends it back along the second bus but does not foward it. 

5.1 Scan operation 

Whenever the computer interrupt system is on, the processor 

periodically issues scan seq_uences. Vlhen :c-eceived by a J.'equesting device, 

the seq_uence is modified to include the address of the requeroitine device and 

is transmitted back to the processor; it is not fowa.rded. The device address 

is mapped by the processor into an interrput address and the interrupt is 

processed. Scan seq_uence frequency is determined. b;)' bus length. The encl of 

bus terminator returns the una,cknowledged sce.n sequence. Internal request 

syscronization in each d.evice is accompJ.inhed at the beg:ining of each block. 

tiLo~To1-ro·-;r·-+-·•-·•·· -•-·•·····roTo ··o'! 
.. • ... ,.. .... L.:. .. ,_......,..,.~._. ...... ..__...,._,~,•-· .... ..._._,•-~• ,,,.., ..,...,,_., .. -.. ,•~~-· • 

Ii\ 1 
1 ii no )address from device 

response, 
inserted by terminator 

5.2 Selection Block 

A selectlon block comprises tho first nart of a read or w:dte 

operation. An address is transmitted to all devices, one of which responds .to 

address match by setting an internal select fli-o flop. The seq_ucnce itself is 

retransmitted by each device to the next. 

TiTooTctoTo · or· .. ······ -· ··· .. Tor ztoT 
----,f--~w·• ·--·••-'r• •<'. •,R-"•• .• ·~•·-•••••••• ••»•• • .... ,.~,••••' ••• ~-, ...... e • •. 

,'r,. 
!address from processor 



• 

5.3 Read 

A reaa. block is initiated b;i;r the proc,~Sf:lOr-,:rhon it ':t:ransmfts. 
; 

a dummf d.ata '(11ord. All non se:lected devices marely re-t:ram:r:n t forward 

the inpoming sequence, the SE"llectod device does not forward. the block, 
' 

rather it. inserts tts b;yte to be readj 110cessar;y con-trol information, etc. 

and returns it to the procosr:ior. If no device has beon fJelected, the 

terminator will rotransmi t the block with a11 error indication. 

.1 for 
0 for 

5.,4 Write 

lii 1~ 01 ··. ···r .• ... • .... • . • • 1 1 o· o'. 
·--·,._· •'"··•• ,- • ·-•n,i. -· .i,- ,. ' ~·- ··--.•-··•· .. ···•• .. •-~·$ '"'·~· •. ,.,,.;-,., ,o,_ ..... _,_., t t,. 1\ 1:.::;...__ 'i .- r·~ ---.., 

data , ,.J \ / data i:n8ertod ~ l if Fiore bytes required, 
status 5 ~ by device inserted by device 

1 if no response, inserted by terminator 

A vrrite data or write status (command) o:noratio:n begins v:ith a 

selection block.· The proce,rnoi· the11 transmits a wri t<3 block which contains 

the data byte •. The block is not forwarded. but is retransmitted to the processor 

with any necessary control information. As in read, if no device has been 

selected, the termjnator will retransmit the block with an error indicatoJ~. 

E7i.jJ·-···-r -~·-·-- 1
--.. ·--·-~-· 

1 -7· i o~·or 
•. , , . . , I .,. .. , .• ••••·••"• ·• ••···•-~"-- , •• •'>•••••• .... •·••• .. , •.. _,.,,.,_ .. 1\ /\ 1}.. f~ 

1 for data \...J J data im:e:r.ted "- 1 
0 for status) by processor 

if more bytes required, 
inserted by device 

1 if no reciponso, inserted by ter~inator 
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 December 11, 1969

SUBJECT: A Congeries on the Computer-in-the-home Market

TO: Operations Committee F R O M :  G o r d o n  B e l l

c c : Jim Bell
Ad van de 
Larry Portner

This memo was triggered by a number of things, and the result will be semi-structural ramblings.
The triggering events were:

1. A discussion with Nick on it  and a suggestion to  down thoughts.

 2. Seeing a DDP-316 computer being exploited by Neiman-Marcus for in the kitchen.
(It doesn’t do anything much, and if anyone of you has ever used a computer with only
a Teletype for loading programs, you’ll know it’s useless.) Thus we’ll do it right-er.

3 . A lot of work at CMU on networks. Our present one is not way out enough to influence
it, but I have students who are beginning to think about it. Thus, if you connect a
computer to another iarger computer, you gain a lot.

4 . I currently have a computer terminal in my home, and can’t imagine not having one!
Everyone says that you want large central machines -- I say no, why make the telephone
company bigger (let’s make IBM bigger). Organization theory works against the large
central one.

5. The price trend. (The price is that of a car or  of a house.)

6 . Looking at the computer-in-the-car market.

7 . I’ve thought a lot about it; like all questionable ideas there comes a time to expose them.

8 . Seeing the news releases on someone in Connecticut that bought an 8 for home.

9 . They can conceivably be useful (in the Headstart sense) for teaching children.

10. It is a market of  

11. It’s inevitable, so let’s start now to get a headstart on the market.

12. I’m dedicated to bringing computers to the masses.

D I G I T A L  E Q U I P M E N T  C O R P O R A T I O N  .  M A Y N A R D .  M A S S A C H U S E T T S

~~@~~@~ INTEROFFICE MEMORANDUM 

DATE: 

Goar 

jot 

50,000,000 +. 



A Congeries on the Computer-in-the-home Market

What would it Do?

- 2 -

1. Teach (children)

a . My 9 year old wrote an arithmetic program to teach the 6 year old addition
and himself multiplication. (My 9 year old while thoroughly enjoyable has

only a slightly above average IQ.)

b. The 6 year old uses it as a desk calculator.

C . The 9 year old learns about algorithms and is just getting the idea of a program.
Aspires to write a tic-tat-toe playing program; only knows JOSS and Perlis’s
LCC. Prefers LCC because of language richness.

d. Both children are learning to type.

e . There are many  teaching programs that can be useful. (arithmetic,
spelling, word recognition 

f . In upper grades it could be useful for mathematics.

Learn new computer and natural languages.

2 . Self-improvement for adults
? ? ? ? ?

a. Learn Programming. My wife is a typical  in the Social  unlike
her students who she can force to take computer programming courses, she learns
at home. Other wives can learn programming and algorithms. This creates a
source for programmers because the machine teaches programming. Life often
becomes tolerable for people once they understand that a good model for most systems
they encounter is a small (finite-state) machine. In short, things are pretty
predictable.

b. Learn new programming languages. I was recently forced into really learning LISP
(I was teaching it) and it would have been impossible for me without a computer.

C . Learn new skills. The use would be a typical teaching machine. These include
foreign language, vocabulary, typing, accounting, mathematics, etc. These
programs might be used in conjunction with a text.

d. Correspondence courses.

e . Learn typing.

11ca, ned 11 

. ) 

g. 

PhD Sciences,and 



 on the Computer-in-the home Market - 3 -

3. The small home-based self-employed business. (This is a market unto itseif, and a fair
dinkum product line in the DEC product line sense would be wise to start here because
it’s really sure fire.) This market includes doctors (who are inherently gadget-addicts and
can afford to be), lawyers, etc. The computer is an expense, and with a minute amount
of effort we can come up with tasks it can do to pay for itself. The following tasks
are generally beyond the mental scope of the average professional (e.g. doctor).

a . Keep appointments

b. Write, bi  Is

Keep inventory

d. Do taxes

e. Balance checkbook

Order processing

Letter f i l ing

3A. DEC Salesmen. The kinds of tasks would be similar to 3 above. In addition a machine
could take in the DEC daily expense sheets and produce the weekly voucher. Since this
accounting system was designed to maximize the time spent by DEC secretaries, maybe
we don’t want to use a computer. On the other hand we could probably put the secretaries
to work on something more useful like counting the supporting beams in the mill or
something.

4. Play Games

a . Entertainment for simple games (e.g., my kids occasionally get me into a friendly

game of monopoly. This is bad because I hate monopoly, and second,  can’t play
without winning.) Simple games like rummy, monopoly, etc. could be played in
the teaching mode.

b. Teaching complex games This is a bit far fetched for a small computer (e.g. my

children use the Greenblatt chess program on the PDP-10, to improve their game.)

c.

d.

Poker  For the poker player, he can sharpen up.

Footbal I games, etc. The whole game market.

4A. Musical Instrument

.... 
-.;,1 

A-Congeries 

C, 

f. 
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A ‘Congeries on the Computer-in-the home Market - 4 -

5. Quantitative Analysis

a .  f low. (My wife took this problem as a vehicle to
teach herself programming.) She wrote a program in which one enters monthly
expenditures in about 20 categories and the program holds the data. It can be
retrieved, summed over months, plotted (as bar graph) cash flow calculated, etc.
She may incorporate checkbook control too. As a by-product, the data is all
set to be used to make out the income taxes.

b. Income tax figuring . A good program would know the ways to help cut the tax
for the user.

C . Stock portfolio analysis. For those who need it, such a program could be written.

d. Insurance  checking. (Get rid of those guys who sell insurance.)

e. Food buying. The user could give constraints, and a linear program could
optimize the diet (e.g. so many turnips, pork, milk, etc. ) and then proceed
to plan menus. This program might need updating every  months for food costs.

Food lists in terms of storing recipes and quantities    

f. Time analysis. For those concerned that they waste time, an analysis program
could help them.

6 . Fil ing/ 

a.
b.
C .

d.

 for mailing  at Xmas time, print your own Xmas card labels.
Keeping phone numbers, addresses.

Keeping files of all collecting hobbies: stamps, shells, slides, etc.
Keeping personal library file
Keeping bibliographies
Doing indexes for books.
Holding and typing letters.
Memos, papers
Books (try one out with DEC tech writers)
Personalized letters to your Senator, Congressman, Governor, President, etc.

 A Calendar

C .

Anniversaries, birthdays
Appointments
Automatic reminders (baking, pick up children, etc.)

Bookkeeping/budget/cash 

6 
• espec!ally for parties. 

Editing 

Use I ist 

e. 
f. 

~ -· g. . 
h. 

" ~-· i. 
r 

i. 

7. 

a. 
b. 



 Cpngeries on the Computer-in-the-home Market

d. Day-to-day appointments.

e. Medical records when children should be vaccinated and for what.

f . Remind me to put up storm windows, flush water softner, clean furnace filters, etc.

 Control (These are a bit way out)

a . Furnace, air conditioning, climate control (many loops in a plant control sense).
Close windows when it rains.

b. Burglar alarm  Sense inputs, call police, make sure doors are locked at night.

C . Run dishwasher or other device which have relatively complex time 

d. Provide a control system for a constant-temperature-constant pressure water system (shower)

e. Control lights.

f. Private musak controlling with own choice.

 Future

a . Play complex games  e.g. chess

b. Print ietters in the home. I would like to eliminate the post office, because it’s
getting senile. Also if we can have that money for a network, the network is
more feasible.

C . Shopping in the home (from cable TV)

d. Print newspapers, too.

e. Order books, magazines, etc.

f . Scan periodical for keeping informed as to what to read.

What Would the Computer Look Like?

At least initially, I think the computer should be a fairly straightforward small computer.
Eventually there should be scopes, but since the  have never had hard copy, maybe
you can get away with just scopes. It would have a keyboard, and probably hardcopy output.
As an added bonus, an electric typewriter is a nice thing to have around the house. (preferably
a Selectric) You might give the computer an extra connection to the phone line, so that when
it got into trouble, it could call up the nearest large time-sharing computer to get help. ( W h e n
it’s trying to get most vitamins for the lowest cost in a diet.) Also , it seems absolutely necessary
to have some form of low cost, but rather painless input media for new programs. The Cassette

A -5-
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A Congeries on the Computer -in-the-home Market

cartridge looks great to me for this. Thus, we can visualize having something like a 
of the month club to which the subscribers belong. It would not be a kitchen computer,
ala  -- but a “family room” game room, study computer.

What Would the Software Look Like ?

For the kinds of programs we have been talking about I would strongly recommend that most
programs be applications programs. In the cases where the user is learning about programming,

it should be at a fairly high level.

In order to get lots of programs written, because variety will sell the deal, and also since

some users would also write  programs, the systems should be written at a very

high level. I think FOCAL is almost at a high enough level, provided it has better string
facilities, and the ability to work with files. On the bookkeeping program my wife wrote,

it is only a page of code, and it has lots of string manipulation embedded in it. In the case
of dedicated machines, and for the tasks we are talking about, the language can be very, very

slow (interpretive) as long as it is powerful.

How to Proceed

There seems to be several ways one could proceed, all of which say we should spend sometime

thinking a bit more before we act.

1.

2 .

3,

Just agree to spend some time thinking about the configurations, and then go on to write
some of the basic software, and then distribute a number of computers to see how they
would be used  machines could be either loaned or purchased by DEC employees, e.g.
salesmen,  programmers, technical writers. (I’m not  

Carry the idea forward a bit, get an approach, and then get a software company to get in

bed and then try to peddle it. The software company really makes out in this deal, because
it is sold like a record of the month club. (That’s also appropriate to the people generating
the software, because there could be glossy record-cover-like covers. Just picture for a
minute a glossy photograph of Harris Hyman and his nimble coding pencil, as author of a
Parcheesi program .)

I’d like  get somebody to work with me on this . . .

Now

S o o n

Later

Never

(Check one.)

bwf
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To: Ken Olsen and the Board of Directors 
CC: Ed Kramer, Jack Shields, Jack Smith and Win Hindle 

I would like to strongly recommend that we buy an interest in Trilogy 
for the following reasons: 

1. We can build several, significant VAX products that offer a 
factor of 2 to 8 increase in performance times the machines we 
are introducing in the next two years. We have NO technology 
in house· or in development that approaches this; we know of no 
technology that rivals this at IBM or in Japan. 

Nearly all of our customers require sign{ficantly more 
computing power, and the application of very large scale, high 
priced computing technology to minfcomputers constitutes a 
major breakthrough in the design of minicomputers. 

2. High performance, minicomputer-priced computers, coupled with 
our ability to interconnect machines would hold American Bell 
and other customers who may leave DEC for IBM. Just the 
announcement of our agreement may keep customers. 

3. Minicomputers built with this mainframe technology will have an 
order of magnitude higher reliability, and as such, some may 
NEVER fail~ Service cost, which constitutes half the total 
syste~ cost is reduced a f~ctor of two. Service is by simple 
replacement at the user's convenience. 

4. The technology as a whole is a breakthrough, and forms the 
basis of both direct descendant technology and other systems: 
a. Their Computer Aided Design is the best we've seen. With 1t, 

designer productivity is an order of magnitude bett~r than 
with our most advanced systems. 

b. Their mainframe design techniques are useful in mini-
computers. We have already learned much from the Amdahls. 

c. The packaging and semiconductor technologies are state of the 
art, yet conservative, and extendable to another generation 
and probably lower cost machines. These technologies are 
coupled to the critical manufacturing processes development. 

d. The method for achieving reliability and obtaining higher 
yields through redundancy is truly unique, and a 
breakthrough. It goes directly to the ultimate goal of 
building a computer that will never fail. The current state 
of the art only permits the diagnosis of faults • 

. :._ ,· 

s~ The technology is being developed by Gene Amdahl, who has built 
great high speed computers for the last 30 years. 

6. We have able designers who want to start now. 

Indeed, the only reason NOT to go with Trilogy is one of risk. We 
~elieve the risk is ,manageable, the people are the best, and our entry 
will increase their likelihood of success by additional resources and 
a different view. 

We have the opportunity to participate in a breakthrough. Let's go. 

Gordon Bell 
19 June 1983 

GB6.10 



GENE M. AMDAHL, AGE 60 

CHAIRMAN OF THE BOARD OF DIRECTORS, TRILOGY SYSTEMS 

o PRIOR TO 1970, MANAGER OF ARCHITECTURE FOR THE IBM SYSTEM/360 
AND DIRECTOR OF IBM'S ADVANCED SYSTEMS LABORATORY. 

o LEFT IBM WHEN IBM DISCONTINUED DEVELOPMENT OF LARGE COMPUTERS. 

o 1970 - FOUNDED AMDAHL CORPORATION TO DEVELOP POWERFUL COMPUTERS 
USING IBM SOFTWARE. 

o 1975 - AMDAHL CORPORATION INTRODUCED ITS 470 COMPUTER LINE AND 
FOUNDED THE "PLUG-COMPATIBLE" INDUSTRY. 

r 

o 1976 - REVENUES AT AHDAHL WERE $93M, AND EARNINGS PER SHARE 
WERE $1.21. 

o 1978 - REVENUES WERE $321M, EARNINGS PER SHARE OF $2.86. STOCK 
VALUE HAD INCREASED FROM $12 TO $71-

o IN THE COURSE OF FINANCING DEVELOPMENT OF AMDAHL CORPORATION'S 
PRODUCTS, FUJITSU LTD. AND HEIZER CORPORATION ACQUIRED LARGE 
BLOCKS OF STOCK. CURRENTLY THESE CORPORATIONS HOLD 33% AND 23% 
RESPECTIVELY. GENE AMDAHL'S EQUITY OWNERSHIP DROPPED TO ABOUT 
5%. 

o 1979 - LEFT AHDAHL CORPORATION. AMDAHL CORP. EARNINGS DROPPED 
TO $1.02 PER SHARE, REVENUES DROPPED TO $30QM. 

o SINCE 1979, AMDAHL CORP. EARNINGS HAVE BEEN NO HIGHER THAN 
$1.31 PER SHARE. REVENUES INCREASED TO $462M BY 1982-

o 1980 - TRILOGY FORMED. 



FOUNDRY 

OUR NEED: 

LOW COST OF SUPPLY 

THEIR GOALS 

SECOND SOURCE OF SUPPLY 

SELL LARGE CHIPS TO OTHER COMPANIES 



TRILOGY/DIGITAL FOUNDRY PROPOSAL 

STATEMENT OF DIRECTION 

TRILOGY WILL BUILDJ STAFFJ AND RUN A lOJOUO WAFER 

START/MONTH MANUFACTURING FACILITY 

DIGITAL WILL FINANCE BUILDINGJ EQUIPMENTJ AND 
STARTUP COSTS ($6UM) 

TRILOGY WILL REPAY CAPITAL COSTS OVER 5 YEARS 8tGINNING WHEN 

PRODUCTION BEGINS 

MODULE CUST = ACTUAL COST+ ~5% 

DIGITAL'S CAPACITY= bOOU WAFER STARTS/MONTH 

FORtCASTINb FLEXIBILITY 

MANUFACTURING YIELDS 

RISKS 



ANOTHER APPROACH 

ALTERNATIVE; 

DIGITAL liUILD ITS OWN FAli FACILITY 

REASONS NUT PHEFERKEU: 

DIGITAL DOES NOT HAVE A WEALTH OF BIPOLAR EXPEKlcNCE 

DIGITAL SEMICONDUCTOR EFFOHT FOCUSED ON LUW COST TECHNOLOGIES 

EASIER FUR TRILOGY TU ATTRACT SEMICONDUCTOR PKUFESSIONALS 

TRILOGY WILL HAVE FASTER YEILU ATlAINMENT 



BACKUP 

SLIDES 



HIGH END STRATtGY 

A UNIQUE OPPORTUNITY 

TO HAVE A LEADERSHIP PRUUUCT SET IN THE HIGH 

END VAX MARKETPLACE 

WE ARE ASKING FOR 

BOARD OF DIRECTORS SUPPORT OF PROPOSED STRATEGY 

, 



CURRENT TECHNOLOGY STRAlEGY 

EVOLUTION OF VENUS SEMICONUUCTOK TECHNOLOGY 

DEVELOP NEW Ll~UIU COOLED PACKAGt 

TRILOGY TECHNOLOGY STRATcGY 

UNI~UE NEW CONCEPT: 

VERY LARGE CHIPS 

VERY HI DENSITY PACKAGt 

VERY HI RELlABILITY 

2 



1~,J ~- c·r, 
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1 .,.,ould lih? to stror,':dY recon,n,er,,j th-'3t we b•Jy :,rn ir,teres.t 1r, Tr1lc1~-1·,· 
f or _ t h e f o 1 1 ow i r, 3 r e 3 s o r, s : 

1. We c3n build sever3l. significant VAX products that offer a 
factor of~ tc 8 i~crease in performance times the machines we 
are introducing in the next two years. We have NO technology 
in house or in development that approaches this; we know of no 
technology that rivals this at IBM or in Japan. 

Nearly all of our customers require si3nificantly more 
computin3 power, and the application of very l3rge sc3le, high 
pri~ed computing technolo3y to minicomputers constitutes a 
major breakthrough in the design of minicomputers. 

2. Hi9h performance, minicomputer-priced computers, coupled with 
our ability to interconnect machines would hold American Bell 
and other customers who may leave DEC for IBM. Just the 
announcement of our a9reement may keep customers. 

3. Minicomputers built with this technology will have an order of 
magnitude higher reliability, and as such, some may NEVER fail. 
Sevice cost, which constitutes half the total system cost is 
reduced to simple replacement, and is done when convenient. 

4. The technol69y as a whole is a breakthrou3h, and forms the 
basis of both ,direct descendant technology and other systems: 
a. Their Computer Aided Design is the best we've seen. With 

it, designer productivity is an order of magnitude better 
than with our most advanced systems. 

b. The techniques for designin9 large Machines will be useful 
in mipicomputers. Already, the Amdahls have tau3ht us much 
about pipelined computers. 

c. The packaging and semiconductor technologies are state of 
the art, yet conservative, and extendable to another 
generation and probably lower cost machines. These 
technolo9ies are coupled to the critical manufacturing 
processes development. 

d. The method for achieving reliablity and obtaining higher 
yields through redundancy is truly unique, and a 
breakthrou9h. It goes directly to the ultim3te 9031 of 
building a computer th3t will never fail. The current state 
of the art only permits the di3gnosis _of f3ults. 

5. The technology is being developed by Gene Amdahl, one of the 
two people who h3s consistently built 9re3t computers. 

· 6. We have 3ble designers who want to st3rt now. 

Indeed, the only reason NOT to 90 with Trilo9y is one of risk. We 
believe the risk is man~3e3ble, the people are the best, 3nd our entry 
will incre3se their likelihood of success by additional resources 3nd 
3 different view. 

, 

~e h3ve th~ opportunity to p3rticip3te in 3 brc3kthrou9h. 

G o r· d o r, B e 1 l 
1 ° J u r, e 1 9 8 3 

.., 

Let'~ 30. 
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PERFORMANCE 
<X780) 

* 

CUKKE:NT 

STRATEGY 

SYSTl:M SYSTEM 
_...._A_ B 

*8 *15 

TAKGET TECHNOLOGY NUT YET UEFINEU 

5 

PKUPUSEU 

STRATEGY 

TRILOGY TRILOGY 

1 2 

12 



CURRENT 

STHATE.GY 

SYSTEM SYSTEM 

PERFORMANCE 
(X78U) 

NUMBER OF MODULES/WAFERS 

* TARGET TECHNOLOGY NOT YET UEFINEU 

*8 

8 

A B 

*15 

16 

6 

PRUPOSt.lJ 

STRATEGY 

TRILOGY TKILU6Y 
1 

lt 

b 15 



PEKFORMANCE 
CX780) 

NUMBER OF MODULES/WAFERS 

PROlJUCT COST 
(CPU - KS) 

* 

CUKKENT 

STRATt.GY 

SYSTEM SYSTE.M 
_..._A_ B 

*8 *15 

8 11:i 

40 75 

TARGE.T TECHNOLOGY NUT YET DEFINED 

PKUPUSl:.U 

STKAH:.GY 

TRILOGY lRlLUGY 

1 'L 

l'L 

b 15 

45 100 



PERFORMANCE 
(X78U) 

NUMBER OF MODULES/WAFERS 

PRODUCT COST 
(CPU - K$) 

FIRST SHIP 

* 

CURRENT 

STRATEGY 

SYSTEM SYSTEM 
_....._A_ B 

*8 

8 lb 

40 75 

FY87 FY87 

TARGET TECHNOLOGY NOT YET UEFINEU 

PROPOSc.U 

STRAH:.GY 

TRILOGY TRILOGY 

l L. 

ll 

b 

lUU 

FY87 FY87 



FINANCIAL SUMMARY 

CURRENT 

STRATEGY 

UEVELOPMENT COSTS CFY84-FY91) 

FOUNDRY COSTS 

TECHNOLOGY PURCHASE 

SIZE OF MARKET (FY87-FY9U) 

25UK-b25K PRICE RANGE 

b25K-l-6M PRICE RANGE 

MARKET SHARE <FY87-FY9U) 

250K - l-6M PRICE RANGE 

$150.0M 

$10-lB - 15-YB 
$ 5. UB - b. 3B 

10 - 11% 

UNITS SHIPPEU RANGE UF 11000 - 17UOU 

FY87 TU FY92 ANALYSIS BASEU UPON 15000 

REVENUE 

FY87 TO FY92 $ b-58 

PRESENT VALUE CASH FLOWS@ 40% 

OPERATING PROFIT BEFORE TAX 

($ 5°UM) 

$ '2.-UB 
'.l8% UF NUK 

PRUPOSl:.D 

STRATl:oY 

$128.UM 

bU-UM 

2b-UM 

$10-lB - 15-Yb 

$ 5 • Uti - b • 5 b 

lU - lb% 

14UUU - 2UUUU 

lbUUU 

$ 8-0B 

$ 3°Ub 
34% Ur NUR 

ANALYSIS ASSUMES SALES PRICE OF STOCK IN 19~2 IS SAMI:. AS PURCHASE 

PRICE IN 1983. IF TRILOGY IS SUCCESSFUL~ THI: STOCK UFFl:.RS A 

PROFIT POTENTIAL 



FY1984 

FY1985 

FY198b 

FY1987 

FY198~ 

FY1989 

FY1990 

FY1991 

TOTAL 

ENGINEERING COSTS 

$M 

CURRE.~T STKATEGY 

9 

L3 

3b 

L9 

L3 

17 

9 

4 

lSO 

PROPOScU STRATEGY* 

14 

Ll 

5b 

L. 7 

13 

b 

3 

2 

*CAU ASSUMPTIONS BASEU UPO~ TRILOGY'S PLAN~ING METRICS 

ENGINEERING COSTS REPRESENT CPU UEVELUPMENT ANU SYSTEM TEST-
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CURRENT PLAN VS TRILOGY 
UNITS 

5 THOUSANDS 

4 

3 

2 

1 

0 

n TRILOGY A & B 
• PRODUCT A 8i B 

FY87 FYBB FY89 FY90 FY91 

FISCAL YEARS 
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FY92 
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CURRENT PLAN VS TRILOGY 
OPBT X NOR 

100 11ILLIONS 

n TRILOGY A & B 
• PRODUCT A & B 80 .__ ____ ___. 

60 

40 

20 
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-20.L--.-----.-----.----------------------J 
FY87 FYBB FY89 FY90 FY91 FY92 TOTAL 

FISCAL YEARS 
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CURRENT PLAN VS TRILOGY 
CASH FLOW 

800 MILLIONS 

3 
a 

600 

_J 400 
LL 

I 200 
(I) 

<I 

n TRILOGY A & B 
• PRODUCT A & B 

u 0 -t--, __ ,,__ ___ ......,.._ 

FY84 FY85 FY86 FY87 FYBB FY89 FY90 FY91 FY92 

FISCAL YEARS 

,~ 



TRILOGY FINANCING 

EQUITY AND INCOME TU DATE: 

1980 LIMITED PARTNERSHIP 

1980 SALt OF STUCK 

1981 SALE OF STUCK 

1982 SALE OF STOCK 

TO DATE INTEREST EARNED ON CAPITAL 

OTHER FINANCING 

IRISH GRANTS ANU FINANCING TU 
lSE KECEIVEIJ 

RENTAL OF CUPERTINO FACILITY 

NET EQUIMENT LEASES AND LOANS 

TOTAL EQUITY~ INCOME AND FINANCING 

1 ll 

$55.UM 

$1.5M 

$Lb-7M 

$23-8M 

$15-0M 

$18-UM 

$lU-OM 

$187-UM 



TRILOGY'S CASH NEEDS 
TU COMPLETE THE PROJECT 

CASH NEEDS $ MILLION 

u CASH AVAILABLE AS OF OCTOBER 1, 1983 

CASH FLOW PRIOR TO FIST SHIPMENT (MARCH 1, 198~} 

1983 (LAST 3 MONTHS} lU 

1984 (12 MONTHS} 70 

1985 (FIRST 2 MONTHS} lJ 

9~ 

PUST-FIRST SHIP WORKING CAPITAL 
- UNTIL liRE.AKEVEN 

PROJECTED NEEDS 130 

CASH SOURCE <TRILOGY PLAN) 

SPERRY 42 

lb 

2b 

ADDITIONAL FINANCING FRUM 
CURRENT INVESTORS 
DIGITAL 

PUBLIC UFFEKING 

SOURCES 

EXCESS FUNU TO COVER . 
UNEXPECTl:.U NEE.US 

80 - lUU 

lb4 - 184 

34 - )4 

1 C: 



INVE:.STOK l:.QUITY 

(OuU~OOO'S OMITTEU) 

* 1 SH8RtS l 
AS OF 6/27/83 

PRINCIPALS & OPTIONS 0 18-~ 3b-l 

CII - HONEYWELL - BULL 13 L-3 4.4 

BANK OF AMERICA 10 2-U 3-8 

IVORY - SIME 10 L•O 3-8 

DEVELUPMl:.NT CAPT CORP 5 .8 1-J 

AETNA 3 •J 1.u 
OTHERS 11 1-7 3.3 

IDA COMMITMENT @ $5.QO u .:.l. ~ 

52 28-4 54-3 

SPERKY 40 2.!.il ~-b 

92 33-4 63-9 

ADDITIONAL 1983 

DIGITAL 24 3.u 1;;,.7 

OTHER 16 L•U ,.8 
STOCK BUYOUT OF K&U 
PARTNERSHIP 0 b-9 13-2 

PUBLIC OFFERING lUQ 7-U ~ 

232 52-3 100 

* I ARE BASED UPON ANTICIPATED NUMB~R OF SHAKES OUTSTANDING 

AFTER THE PUBLIC OFFERING 



TRILOGY COMPUTER 
DEVELOPMENT 

PARTNERS, LTD 

TriloSY Structure 

TRILOGY, LTD 
<BERMUDA) 

• • 
• • 

+---------------------------+ 
• • 

TRILOGY SYSTEMS 
DEVELOPMENT CORD (US) 
<GENERAL PARTNER) 

• • 

• • 
TRILOGY, 
IRELAND 

+------------------------+ 

o TriloSY, Ltd - Bermudian Parent company. Owns exculsive oPtion to 
acauire technology and product from TriloSY Computer 
Development Partners Ltd. <The Partnership). 

o Trilogy Systems Development Corporation - U,S. subsidiary of 
Trilogy Ltd. will Perform research, for a fee, for The 
F'artnershiP, 

o Trilos~, Ireland - Irish subidiarY of TriloSY, Ltd. which will 
Pu r·chase U.S. 
intesration. 
1990. 

~ade •bis chips• and Perform systems 
The company has an Irish tax exemPtion throush 

o Trilog~ Computer Development Partners, Ltd. - TriloSY Systems is 
the Seneral Partner with some 4,600 limited partners. The 
Partnership was brokered bY Merrill Lynch & Co •• The 
Partnership has contracted with Trilogy Systems for research 
and development, 

., ..., 



RELATIONSHIP BETWEEN THE PARTNERSHIP AND THE TRILOGY GROUP 

I. TRILOGY SYSTEMS RECEIVES: 

o REIMBURSEMENT OF RESEARCH AND DEVELOPMENT COSTS. 

CAPITAL COSTS ARE BORNE BY TRILOGY SYSTEMS. 

o MAXIMUM FUNDING - SSSM. 

II. THE PARTNERSHIP RECEIVES: 

o EXCLUSIVE WORLD-WIDE RIGHT TO USE THE TECHNOLOGY 
DEVELOPED BY TRILOGY SYSTEMS. 

III. TRILOGY LTD. RECEIVES: 
o AN OPTION TO REACQUIRE ALL RIGHTS IN THE TECHNOLOGY 

GRANTED TO THE PARTNERSHIP. 

o COST OF OPTION EXERCISE. 

- ROYALTIES OF 7 7/9% OF REVENUE TO $111~111~111 

REACHED. LESS AFTER THAT 

OR 

- LUMP-SUM OF GREATER OF $222~222~222 LESS ROYALTIES 

PAID OR $111~111~111 CASH. 
- PARTNERSHIP MAY ELECT TO RECEIVE 6~944~444 SHARES 

OF TRILOGY COMMON STOCK IN LIEU OF A CASH LUMP-SUM 
PAYMENT. 



GeNE M. AMDAHL, ase 59 

Chairman of the Board of Directors, Trilos~ s~stems and Storase 
Technolo~. 

o Prior to 1970, Dr. A~dahl was emPlo~ed b~ IBM as Manaser of 
Architecture for the IBM s~stem/360 and Director of IBM's 
Advanced s~stems Laborator~. 

o Left IBM when IBM discontinued develoP~ent of larse computers. 

o 1970 - Founded Amdahl Corporation to develop more Powerful 
comPuters than IBM hish end eouiPment, but usins IBM software 
and oPeratinS s~stems. 

o 1975 - Amdahl CorPoration introduced its 470 comPuter line and 
founded the •plus-co~Patible• industr~. 

o 1976 - Revenues at Amdahl were $93 M, and earninss Per share 
were tl.21. 

o 1978 - Revenues were $321 M, earninss Per share of $2,86. 
Stock v2lue had increased from $12 to $71. 

o In the course of financins develoP~ent of Amdahl Corporation's 
Products, FuJitsu Ltd. and Heizu Corporation acouired larse 
blocks of stock. Currentl~ these corPorations hold 33% and 23% 
resPectivel~. Gene Amdahl's eauit~ ownership droPPed to about 5~. 

o 1979 - Left Amdahl Corporation. Amdahl CorP. earninss droPPed 
to $1,02 Per share, revenues dropped to $300 M. 

o Since 1979, Amdahl Corp. earninSs have been no hiSher than 
$1,31 Per share. Revenues increased to $462 Mb~ 1982. 

o 1 9 8 0 - T r i 1 o s ~ for n, ed .• 
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THE TRILOGY OPPORTUNITY 

OPPORTUNITY TO HAVE LEADERSHIP PRODUCTS AT THE HIGH END OF THE VAX 
FAMILY IN THE 1986-90 TIMEFRAME-

OPPORTUNITY TO EXPLOIT FUTURE ENHANCEMENTS TO THIS UNIQUE 
TECHNOLOGY TO MAINTAIN VAX LEADERSHIP IN THE HIGH END INTO THE 
1990'S. 

OPPORTUNITY TO EXPLORE THE USE OF THE TECHNOLOGY IN OTHER SYSTEMS 
ARCHITECTURES AND APPLICATIONS. 

OPPORTUNITY TO LEARN TECHNIQUES FOR THE DESIGN OF HIGH PERFORMANCE 
SYSTEMS. 

OPPORTUNITY TO LEARN TECHNIQUES FOR THE DESIGN OF HIGHLY RELIABLE 
SYSTEMS. 

OPPORTUNITY TO BEGIN INSTANT USE OF AN ESTABLISHED DESIGN PROCESS-

OPPORTUNITY TO CONSIDER WAFER SCALE INTEGRATION CONCEPTS IN OTHER 
SEMICONDUCTOR TECHNOLOGIES-

1 



THE DOWNSIDE 

NOMINAL WORST CASE -- BASED UPON OUR TECHNICAL ASSESSMENT 

INITIAL INVESTMENT 

WORSE CASE DELAY 
TO TECHNICAL DEV 

$26M 

1 YEAR 

ABSOLUTE WORST CASE 

EFFECT: DELAY DIGITAL PRODUCT DEVELOPMENT 6 MONTHS 
TRILOGY MIGHT REQUIRE $lO-2OM 

IMPACT: SMALL IMPACT ON OVERALL NEW BUSINESS PLAN 

WE CONCLUDE IN 18 MONTHS THE TECHNOLOGY IS NOT MANUFACTURABLE. 

EFFECT: DELAYS DIGITAL'S CURRENT STRATEGY BY ONE 
YEAR 

IMPACT: SIGNIFICANT IMPACT ON OUR CURRENT BUSINESS 
PLAN 

2 



RISK SUMMARY 

THE TRILOGY TECHNOLUGY IS A MAJOR TECHNICAL bREAKTHRUUGH WITH 
$lOOM OF DEVELOPMENT ALREADY INVESTED IN IT ANU WITH A FINilE 
RISK OF FAILURE. 

THE DIGITAL ALTERNATIVE IS A SMALLER EVULUTIONARY STEP THAT 
HAS HAD RELATIVELY LITTLE EFFOKT APPLIEU TO IT, ANU WILL LlMlT 
THE UPPER RANGE OF SYSTEMS UIGilAL CAN UFFEK- 11 SHUULU HAVE 
A LOWER TECHNICAL KISK ANU HIGHER TIME TU MAKKET RISK-
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PERFORMANCE 
(X780) 

NUMBER OF MODULES/WAFERS 

PRODUCT COST 
(CPU - K$) 

FIKST SHIP 

MARKET POSITION 

• 

CURRENT 

STRATEGY 

SYSTEM SYSTEM 

A B 

tf-~ 
*8 *15 

8 lb 

FY87 FY87 

CUMPEllTIVE 

TARGET TECHNOLOGY NOT YET DEFINED 

t-'ROPOSEU 

STHATtGY 

TRILOGY TRILUbY 

1 ---2. 

l:l l~ 

b 15 

lOU 

FY87 FY87 

LE:.Al.lERSH IP 
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THE OVERALL COMPETITIVE PICTUKE 

TECHNICAL POTENTIAL ASSESSMENT 
BASE CUMPETITOK RELATlVE 10 lRlL VAX 

THERMAL CONDUCTION IBM GREATER NU OF INTERCONNECTS RE~'U 

TRILOGY TECHNOLOGY SPERRYJ HONEYWELL SYS ARCH NOT CUMPETilIVE 

OTHER TECHNOLOGY HPJ PRIMEJ SEL NOT ABLE TO ACHIEVE E~UIV PEKF 

TRILOGY lECHNULOGY lRILUGY CURRENT FOCUS AT VERY HIGH ENU 

NET ASSESSMENT: TRILOGY TECHNOLOGY VAXs WILL BE LEADERSHIP PRODUCTS 

6 



THE PIWPOSAL 

EQUITY INVESTMENT IN TRILOGY 

CASH 

• 

• 3 MILLION SHARES@ $8.0U 

$2~UUO~OOO LICENSE FEE FOK 

RIGHT TU TECHNOLOGY 

= $24~UOO~UU 

= $L,UUU,UUU 

$2b~OOU~UUU 

DIGITAL HAS THE OPPORTUNITY TO BUY UP TO 5M SHARES 



WHAT DIGITAL GETS 

RIGHTS TO THE TRILOGY TECHNOLOGY 

ACCESS TO HIGH PERFORMANCE COMPUTER UESIGN AND 

IMPLEMENTATION METHOUOLUGY 

A TECHNOLOGY THAT CAN SUPPORT FUTURE HIGHER PEKFURMANCE 

DESIGNS WITH OPPORTUNITY TO RECEIVE IMPROVEMENTS MAUE 

TU THE TECHNOLOGY ITSELF 

RIGHT~ TO THE TRILOGY UEVELOPMENT1 TES1ING1 AND 

MANUFACTURING PROCESSES 

A SOURCE OF SUPPLY OR SUPPORT TO ESTABLISH ONE 

EQUITY INVESTMENT 

8% INITIALLY 

b% AT PUBLIC OFFERING 1IME 

POSITION UN bOARU OF DIRcCTORS 
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SUMMARY UF BENEFITS 

COMPETITION 

BE LEADER IN HIGH END TECHNICAL MARKET 

BUSINESS 

IMPRUVEU RETURN ON INVESTMENT 

HIGHER PROFIT MARGINS 

REDUCED TIME TU MARKET RISK 

SECOND GENERATION FOLLOW-ON PRODUCTS 

TECHNOLOGY 

WAFER SCALE INTEGRATION DENSITY 

METHODOLOGY FOR COMPLEX DtSIGNS 

POTENTIAL FOR NEW LEVELS OF RELIABILITY 

DIGITAL CAN LEAU IN FUTURE HIGH [NU ftARKET 



Send to Gordon Bell 

Gordon - surprised to hear 
Wednesday that you didn't 
know we have a large system 
mfg. organization - this 
should make your day! 
Charlie Bradshaw is Ulf's 
mfg. twin and they are 
even colocated! You'll 
like Charlie, he is an 
effective manager and has 
the right motivations. 
See first few pages for 
flavor. 

Dave Knoll 
9/12/80 
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We are building a Personal Computer to be used both in the existing PC 
marketplace, and with our own systems. This discussion shows why we can not 
ignore PC's by first showing how they have evolved within the total computing 
context, together with how, by networking them, they compare with our 
conventional shared sytems. 

Specific recommendations are made so as to align with the 1979 Product 
Strategy, followed by a more detailed background, and rationale. 

The middle section describes a set of segmentation dimensions so we can tell 
the difference between a 1K Radio Shack TRS80 I, and a 40K Single User VAX. 
The dimensions are: price; the overall Galactic (Digital) Architecture which 
describes all our products and how they interconnect; the base machine as seen 
by applications programs; various applications programs that various different 
users use; the various users and the applications programs they are likely to 
use; and finally a product availability segment. 

The final section lists various questions we need to answer in setting our direction. 
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EVOLUTION SUMMARY 

In the beginning, we had standalone. but shared computers, as an individual 
went to the canputer and operated it alone. This quickly evolved into batch 
mode because computers were so expensive and had to be run efficiently. We 
developed Timesharing Systems (TSSs) so that everyone could "apparently" have 
their own computer. We also made minis so everyone could have their own 
computer (eg. LINC) ••• and then we put timesharing on the larger minis (eg. 
TSS8, evolving to RSTS) to get the cost per terminal down. This era covers 
1965 to 1990. 

In 1977, with microprocessors, low cost ram, and small floppies, the Personal 
Computer (PC) entered the scene as an alternative to some TSS; by simply 
adding aAterminal emulation program, a PC could operate as a dumb terminal 
(with soine nice file access capability like the old Teletype ASR 33). WPS78 
is a good example of a PC doing word processing (WP) and behaving as a 
terminal emulator. PC's with terminal emulators will be a short lived 
phenomena, covering only 1975 to 1985, because there is pressure to have PC 
Networks in order to minimize shared facilities. PC's with terminal emulation 
will have home use! 

PC Networks must form both for economic and sharing reasons. Local .area 
networks, like Ethernet, are necessary to effectively support them. PC 
Networks will be the dominant structure of the 80's! Figure Evolve shows the 
evolution from Timesharing Systems to Personal Computers with dumb terminal 
emulation programs to PC Clusters (and networks of clusters) PC Networks. If 
we dissect the structure of a TSS, we find it is composed of components that 
in principle can be broken apart and allocated to individual computers when 
forming a canpletely distributed PC cluster. A cluster is organized around 
the "distributed server" concept, where one or more processes reside on 
distinct processors and communicate with one another using a message passing 
mechanism via a fast, serial link. The components include: file service, 
print service (print queue), communications and network service. The 
scheduling and accounting programs, and of course, the jobs that exist for 
each person are distributed. on the "person server" machines (i.e. the PCs .•• 
which ind_eed must be capable of operating stand alone!). As we distribute the 
various processes, there are pros and cons which will be described below. 

WHAT TSS, PC AND PCC/PCN PROVIDE 

What Timeshared System Personal Computer PC Cluster/Net 

proc 
prog 
filing 
comm. 
CRT 

cost 

secure 
pros 

highest peak 
high peak 
large 
network 
slow response 
evolve from Teltyp 
fixed, can go to 
lowest/terminal 
shared, public acs 
explicit costs, 
shared programs 
big· jobs 

lo-med, guaranteed= PC 
small to large = PC 
small, guaranteed = PC 
term. emulation = PC 

and TSS 
and TSS 

fast response 
screen oriented 
lowest entry 

totally private 
low entry cost 
"owned" by indiv. 
security 

= PC 
= PC 
f(no. of PCs) 

contained/TSS 
ability to expand 
sharP.d facilities 
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cons shared 
poor response for 
terminals 

higher entry 
security 

very limited, but 
increasing 

IDEAL DISTRIBUTED SERVER SYSTEMS 

limited proc/prog. 
shared facilities 

As an ideal, one would simply take an existing system such as 
RSTS, and rewrite it such that each person's job is placed in his 
own personal computer; the appropriate server computers would 
also be added. With this structure, a user's investment in data 
and in programs to access that data is preserved and a given user 
can buy either a PCC to execute RSTS, or he could buy a single 
canpute~ RSTS system like today. A file server in the personal 
computer would permit access either within his own machine, or at 
the central server, or possibly within other individual machines 
(perhaps via the central file server). As a further ideal, 
servers could run equally well on any one of our current systems 
(eg. VMS, RSTS, 10, 20) as a cluster, with the additional 
capability of being able to access other systems anywhere in the 
network in a transparent fashion. Such a system is well beyond 
our present ability to construct, but having the goal of 
preserving data and programs together with tools to move from a 
TSS to a PCC and then a PCN environment is necessary. 

Alternatively, since we have a goal to evolve our machine use to 
VMS within the next 5 years, we should take the PC as an 
opportunity to begin this migration by making PC-11 and PCC-11 a 
subset of VAX. This would mean that programs written for the 11 
environment would run on VAX. Also, the files would be upward 
compatible with VAX. Furthermore, we must establish a PC-VAX, 
and PCC-VAX environment. 

PRODUCT STRATEGY UPDATE FOR PERSONAL COMPUTERS 

In January 1979, we adopted the Corporate Product Strategy of 
evolving our systems to VAX by 1985, while building additional 
hardware to operate TOPS 10/20. 11 systems are to be developed 
in the product space where low cost VAX systems can not yet be 
built. Terminals and small systems were to be converged and 
built on 11's. Given the strategy, I believe it means: 

minimize future investment in current 11 systems 
concentrate on co-existence/migration tools for RSTS, M/M+ 
build minimal follow on 11 cabinet systems, since our future 

low end VAX covers systems of 23 size with RL's 
aggressively build PC-11 that can operate stand alone, as a 

terminal .emulator, or in a cluster environment. It would 
provide an environment compatible with a VAX subset. 

(explore alternative of a PCC-11 fully compatible with RSTS or 
11M for a user's program and data) 

establish a clearly defined VAX environment to envelope the 

Page 3 
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existing TSS-VAX, TSS-VAX (Clustered), PC-VAX, and PCC-VAX 
(distributed server). 

build, ship, and test a SUVAX to establish PC-VAX and PCC-VAX 
aggressively go for PC-VAX with a <2.5K cost (system with high 

resolution scope and mass storage) 

This strategy is aimed at establishing the 11 in the personal 
computer in the form of PC's, PCC's and PCN's compatible with the 
long term. Do it FAST and go for VAX in the long term. Build to 
maintain products at a constant price per terminal and provide 
increasing functionality. 

DETAILED BACKGROUND 

The opening statement of the August 1979 CHU Research Proposal 
for Personal Computers was "Timesharing is dead, to be replaced 
by networks of Personal Computers in the 80's". Research groups 
have built and are building Personal Computer (PC) Networks 
(PCNs) using PCs costing 20K-50K and interconnected by high speed 
links like the Ethernet. Xerox Research PARC, the developer of 
the "distributed server" architecture is the archetype of this 
environment with several hundred Alto personal computers and 
service facilities (eg. File Servers, Printer Servers, Network 
Server for interconnection to outside computers, and a Tenex 
Canputation Server) interconnected over 3 Ethernet segments of 
several kilometers. The Datapoint computer system is built 
using the "distributed server" structure. Apple is likely to 
introduce Apple-net in 1981 to interconnect their PC's, forming 
Personal Computer Networks (PCN's). Wang and other WPSs are 
organized around a co-axial ring, using file and printer servers, 
and distributing the precessing in the terminal computer, forming 
a limited, single cluster, PCC. (It's stretching the definition 
a bit to call these PCC's, cause they can not stand alone.) 

PC's, PCC's, and PCN's all form alternatives to our small, medium 
and large timesharing systems (TSS's) for various reasons, and 
therefore, we have no choice of ignoring them! Figure Cstyle 
shows my guess at how the computing style (batch, shared, RJE, 
personal, PCC, PCN) has evolved and will evolve from 1950-1990. 
Given that a terminal has video, keyboard, power supply, control 
logic in the form of a microprocessor, a package constrained by 
the video and keyboard, it is only slightly more expensive to 
increment the primary memory and add a secondary memory to get a 
complete computer capable of standing alone and acting as a 
terminal emulator. Also, tasks like editing require great amount 
of computing power and very fast interrupt response time. It 
should also be noted that this kind of response is virtually 
impossible to deliver in very large systems, and gets even worse 

· in modern very large computers. (There is some evidence to show 
that the cache miss rate goes up as the square of the processor 
speed. Also, the access time of large disks is not improving as 
rapidly as processing speed can.) 
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As an example of a terminal evolving into a PC, GIGI has a ROM 
which gives it Microsoft BASIC capability, although we provide no 
secondary memory for programs ••• our customers probably will. 
Therefore the forces to make every terminal evolve into a 
personal computer are: constant overhead of the terminal, high 
cost of people sitting at the terminals (eg. 20K- 150K/year) 
relative to the terminal, lower primary memory cost, need for 
much more processing at the terminal, the introduction of the 
small floppy and now the small Winchester that can be packaged in 
the terminal. Given that we sell a lot of dumb terminals, it is 
important for us to evolve them this way. 

Just as there have been forces to establish the PC as an 
alternative to the dumb terminal using a terminal emulator 
program; the forces will continue to replace all the functions 
that the Timeshared System provides by clustering the PC's and by 
having shared facilities. The Ethernet (NI) hardware supports 
this evolution. As we simply cluster the PCs, communication and 
file access among the machines is provided as long as all the 
canputers are ALL turned on. This requirement leads back to 
asking for some shared facilities, in addition to the 
connnunications link. Sharing occurs for only two reasons: it is 
drastically cheaper or that it is necessary for communications. 
High performance or high quality printers, communications 
facilities, and large filing systems are examples of economic 
sharing; a filing system and communications link are examples of 
communications sharing. 

SEGMENTATION DIMENSIONS 

PC's will be described using these segmentation dimensions: 
Price (correlated with size) 
The Galactic Architecture PMS Structure 
Base Machine (PMS structure, 0/S, Files and Languages) 
Applications Machines (Layered SW Components) 
Users 
Time (actually product availability) 

PRICE 

Our system price bands are ideal for our product planning because 
it will force us to not over populate the product space. Note 
that each product should be positioned a factor of 2.5 apart, 
such that 3 ranges cover a factor of 16. With PCCs it is 
possible to cover a much wider range by adding more identical 
components because the entry cost is reduced! The price bands 
and products: 

• 4K- 1K 
1K-2. 5K 

2.5-6.5K 
6.5-16K 
16K-40K 

Radio Shack PC' s 
Small Computing Terminal 65Kbytes (with/without 
Simple network, and Printing servers 
Large Computing Terminal 256K and 5Mbytes 
File Server and line printer (copier) servers 
SUVAX 

floppy) 

Page 5 
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Note that an RL02-based 11/23 with 8 terminals sells for about 
SOK, giving a price of 6.25K, which is the price of the large CT. 

SUVAX now costs 12K with Nebula, disks and high resolution scope, 
but PC-VAX should be aimed at 2.5K to replace 11's (which by then 
may be directed to cost under 1K! Note, there are a large number 
of competitive machines entering this arena. All have high 
resolution scopes and are aimed at the professional. The 
competitors: 

Zenith, being designed by MIT (5K-50K) and with deliveries in 
March and volume next year; 

Three Rivers Perq, being designed with CMU, 20K-50K, 3 
delivered and lots operating, based on a very fast, 
microprogrammed machine; 

Appol~~ Spector's company being designed by Bill Poduska, 
formerly VP of Eng. at Prime and developer of the Prime 
Systems and using the 68000; 

Big Apple, Wayne Rosing et al targetting the Office, using 
68000, most likely; 

Convergent Technology, Al Michaels, et al, mostly Ben Wegreit 
a very bright researcher from Xerox Research Pare. They've 
announced and are building it solely as an OEM using the 
Intel boards and the Multibus. A great way to track Intel 
the closest and minimize hardware development costs; 

BBN Jerricho-? 

THE GALACTIC ARCHITECTURE PMS STRUCTURE 

GA- Galactic Architecture- The entire collection of computers 
we are building including the interconnection to form a 
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single network using an NI at a single site. It includes J' 

the range of systems over all user environments. Figure 
GAE shows the evolution of the total computing environment 
over thes next few years. The following components form GA: 

TSS- Timesharing Systems- Systems with >1 dumb terminal, 
evolving to have intelligent (programmable) terminals to 
increase cost effectiveness and throughput, evolving PC's 
connect to it. TSSs exist both for departmental and group 
level sharing. Our users run 11 systems: Tops-10, Tops-20, 
VMS, RSTS, 11M, 11M+, IAS, DSM and WPS 200; and Unix-11 and 
Unix-VAX. 

TSS Clusters- A collection of VMS or VMS and Tops 20 System 
running at a single site and interconnected using a high 
speed NI, called CI. A seperate disk server holds files. 

PC- Personal Computers- Systems with ONLY 1 terminal and which 
can operate in a complete stand alone fashion. Mass 
storage evolving from floppies to hard disk. Future 
diminishing dependence on virtual terminal access to TSS's 
for files and computation. A PC would typically not be 
directly connected to NI, but would connect to a TSS, a 
concentrator, or be part of a PCC. RT11 and MINC are 
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current examples. 

PCC- Personal Computer Clusters= Distributed Server Systems­
Set of PCs and specialzed servers (eg. files, comm. and 
printing) interconnected via high speed link of 1 - 10 
mbits / sec and may be confined to a very local area (eg. 
100 meter radius). Each PC is a "person server" and 
contains one or more processes to serve a person. The 
kernel server 0/S in each physical server accesses both 
internal and external servers. Each PCC can be thought of 
as equivalent to a TSS. Most likely a "person server" 
would only have service capabilities for the individual 
using it. 

PCN--~PC Networks- PCCs which are part of the overall network 
and are interconnected via NI. 

Concentrators- A computer connected either directly to a TSS 
or to NI and with ability to interface dumb or intelligent 
terminals to the NI. 

Gateways- Real time computer for converting international and 
computer company protocols to the DEC network environment. 

Real Time Computers- Real time I/0 would be either connected 
directly to a given computer, or would come into the 
network via special "front end" machines. RSX-11M. 

NI- Ethernet- The interconnect we intend to use during the 
80's to interconnect many of the components we are 
building, to form a Galactic Architecture. Capability of 
spanning 2.5Km in .5Km segments. Must have same protocol 
as LNI, the local network interconnect, used to 
interconnect a PCC. 

BASE MACHINE (PMS STRUCTURE, O/S, FILES AND LANGUAGES) FOR 
APPLICATIONS MACHINES CONSTRUCTION 

Given that we currently support at·1east 12 user machine 
environments, it is difficult to think of how we can evolve to a 
homogeneous VMS environment in the future. Nevertheless, we must 
have a constraint such that programs and data are made to be 
compatible with this homogeneous environment over time. In doing 
the PCC, it has to be made compatible with either an existing 
system so that users can chose between a TSS and a distributed 
system, or it has to be subset compatible with the VAX 
environment. This means that a program and its data written for 
PC-11, or PCC-11 would run on: PC-VAX, TSS-VAX, or PCC-VAX. 

The problem of determining the user environment is similar to 
that we face in having the TOPS 10 and TOPS 20 environment 
coexist with VMS. However, there is one major difference, VMS is 
established and the constraint is to build a system that is 
sub-set compatible with it in terms of the languages, files and 
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user interface. We still have to resolve the compatibility with 
RSTS and M/M+ and VMS. Also, whether we want to build a 
distributed RSTS and M/M+ systems on PCC-11. 

We- probably need to support the following languages: 
BASIC- Compatible with BASIC+2 (RSTS base) 
BASIC- Compatible with Microsoft BASIC to run std. PC software 
DIBOL- For COEM environments 
COBOL- For emerging business applications 
Fortran- For technical market and specific applications 
Pascal- Education and technical market until ADA arrives 
VISICALC- Two dimension calculator and language 

APPLICATIONS MACHINES (LAYERED SW COMPONENTS) 

Word Processing 
Telephone Management 
Datatrieve for personal databases 
Terminal emulation for dumb, intelligent, forms entry, tp terms. 

including Tektronix emulation 
Graphics calculator including VISICALC (VMS educational SW) 
Entertainment programs 

Languages for build it yourself applications (as above) 

Comnercial specific: 
Standard small business set (payroll, A/P, AIR, Gen. Ledger, etc) 
Parameterized software 

Technical market specific: 
COGO, Stress, Project Control System 

School administration 

USERS 

Here, we take the basic applications components and package them 
as a set of components for specific, identifable users: 

Office worker 
Office worker with forms entry 
Technical person (engineer, scientists, statistician, bus. analy) 
~all Businessperson 
Home management 

MACHINE AVAILABILITY (TIME SCALES) 

In order to start getting results in entering this market, it is 
important to start aggressively marketing the products we 
CURRENTLY have. Therefore, we should segment our thinking into 
the following time scales. 

Next Two Years 
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11/10/80 Page 9 

We have to move the following products: 
PDT 150, using LA34's, VT100 1 s, VT125's and possibly GIGI to 

get graphics 
VT278 which will also be available with RL02's! 

This can be a very good opportunity to learn about channels of 
distribution and packaging collections of applications to address 
an identifyable set of users. 

Two-Four Years 
Introduce PC, followed by PCC with Network support 
Aggressively cost reduce to go for mass market!(?) 

Four Years 
Introdu~e PC-VAX and PCC-VAX 

QUESTIONS TO BE RESOLVED 

environment should PC-11 and PCC-11 provide? 
, RSTS, M/M+, UNIX, something else) 

Is it possible to generally distribute any system like this 
easily? D, , · 

Can the protocols on the LNI be those of the NI? 

Can we evolve servers to run on any machine? Is this a technique 
to evolve into compatibility with homogeneous computing 
environment? 

Can we make a PC-11 standalone, and a compatible PCC that are 
cost-effeci tive? 

How large do the PC's have to be to run the various systems? 
(Eg. file server, person server) Do we force floppies or do we 
downline load on LNI using a ROM boot? 
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SUBJ: PERSONAL COMPUTERS AND THE PRODUCT STRATEGY (DRAFT) 

TO: ENG STAFF 
Avram Miller, ML5-2/T53 
Bruce Stewart, MK1-2/E05 

Date: 2/10/81 
From: Gordon Bell 
Dept: OOD 

MS: ML12-1/A51 Ext: 223-2236 
EMS: @CORE 

BACKGROUND 

We are buildir.g a Per sor,al Computer to be used both ir, the existing PC 
marketplace AND as a key part of the computing environmerJt we are supplyir:g. 
This discussion argues why we must build first-rate PC's by first showing how 
they have evolved, ar.d how, by networking them into PC Clusters (PCC) arid PC 
Networks (PCN' s), they compare arid compete with our cor,ver;tior,al, shared 
sytems. Perhaps 100K of the PC's sold in 1980 are as al terr,atives to say 5K 
departmer.tal timeshared systems with 1 OOK dumb termirals we could have sold! 

A set of dimer,sions segmer,t the differerice betweeri a $1K Radio Shack TRS80 I, 
ar;d a $40K Sfrgle User VAX. The dimer,sior.s are: price; our homogeneous 
computirjg envirorimerit ( architecture) which describes all our products arid how 
they ir;tercorir,ect; the base machine as seen by applicatior,s programs; arid 
applicatior,s program set for various users. 

Specific recommer.datioris are made so as to aligr2 with the 1979 Product 
Strategy, followed by a more detailed background, arid rationale. 

THE PERSONAL COMPUTER AS AN ALTERNATIVE TO TIMESHARING 

The oper,ir,g statemert of the August 1979 CMU Research Proposal for Per sorial 
Computers was "Timesharing is dead, to be replaced by r,etworks of Persor;al 
Computers in the 80's". Research groups have built and are building Personal 
Computer (PC) Networks (PCNs) usir:g PCs costir.g 20K-50K and ir1tercorriected by 
high speed lir;ks like the Ethernet. Xerox Research PARC, the developer of the 
"distributed server" architecture is the archetype of this er,viroriment with 
sever al hundred Al to per son al computers ar:d service facilities ( eg. File 
Servers, Prir,ter Servers, Network Server for ir,tercorinectior, to outside 
computers, and a Tenex Computation and File Server) interconnected over 3 
Etherr,et segmer.ts of several kilometers. The Datapoint computer system is 
built usir,g the "distributed server" structure. Apple is likely to introduce 
Apple-r:et iri 1981 to iritercorir,ect their PC's, formir.g Per sorial Computer 
Networks ( PCN' s). War,g ar,d other WPSs are orgariized around a co-axial ring, 
using file and printer servers, and distributing the processing in the 
terminal computer, formir,g a limited, sir,gle cluster, PCC. It's stretchirig 
the definition a bit to call these PCC's, cause no PC car stand alone. 

It's essential to note that a PC is not just a tiny computer with a serial 
lir:k to a dumb termirial (glass teletype). This was only time ir, the ir,itial 
implementations. New PC's must have the ability to save and restore a 
complete screer., and to be able to use a screen to help the user more similar 
to the TV games. This very high speed commuriication will dictate a whole 
differerit 0/ S philosophy for screer1 management. 
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PROPOSED (DETAIUD) PC PRODUCT STRATEGY 

The Corporate Product Strategy (1/79) outlines evolving our systems to VAX by 
1985, while buildir,g 11 systems iri the product space where low cost VAX 
systems car: not yet be built (i.e. sir,gle user, less Mp :512Kby thar, Ms: 1 OMbyte 
system). Terminals and single user, small systems are built on 11's. The 
strategy cor,tir. ues to hold as beir:g our strer1gth agair:st competi <:.ors. This 
imples: 

m1n1m1ze future investment in current multi-terminal 11 systems i.e. 
cor1cer,trate or. co-existence/migratior, tools for RSTS, M/M+ to VMS 
build the fewest possible follow on 11 cabinet systems, since our 
future low er,d VAX covers larger hard disk systems 
aggressively build PC-11 for three environments: 

support of our cor,ver:tior,al OS's or, the PC-11 hardware for 
existing users 
supporting the PC industry - standard softwar(~ termir.al 
emulator 
as part of the DEC architecture which starts standalor:e and 
evolves to a cluster. This system is compatible with a VAX 
subset for files arid programs. This implies a different 
lower level interface and to be successful, the terminal 
interface must evolve beyond the "glass teletype" which is 
used on our system. 

establish a VAX environmer,t for PC's (includir,g servers) to 
ervelope the PC-11, PC-VAX (i.e. SUVAX) and ultimate PC-VAX based 
orJ Scorpio 
build, ship, and test a SUVAX to establish PC-VAX and PCC-VAX arid 
to begin to acquire the application that only VAX can support 
aggressively schedule PC-VAX with a <2.5K cost (system with high 
resolution scope and mass storage) by 1985 

This strategy is aimed at establishing the 11 in the personal computer in the 
form of PC's, PCC' s ar,d PCN' s compatible with the lorJg term VAX architecture 
and PC-VAX by 1985 based or: Scorpio. 

PC'S ARE A NEW COMPUTER GENERATION 

PC's, PCC's, arid PCN's all form alternatives to our small, medium ar,d large 
timesharing systems (TSS's) for various reasor,s, and therefore, we have no 
choice of igr,orirg them! Figure Cstyle shows a guess at how the computirg 
style (batch, shared, RJE, personal, PCC, PCN) has evolved arid will evolve 
from 1950-1990. 

Giver: that a term fr al has video, keyboard, power supply, control logic ir, the 
form of a microprocessor, a package constrained by the video arid keyboard, it 
is only slightly more exper:sive to ir,cremerit the primary memory and add a 
secor:dary memory to get a complete computer capable of star1dirig alor,e arid 
actirig as a termirial emulator. 

As an example of a terminal evolving into a PC, GIGI has a ROM which gives it 
Microsoft BASIC capability, although we provide rio secondary memory for 
programs ••• our customers probably will. Therefore the forces to make every 
termirial evolve into a persorial computer are: 

constant overhead of the terminal; 
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high cost of people sitting at the termir:als (eg. 20K- 150K/year) 
relative to the terminal; 
lower primary memory cost; 
need for much more processing at the termir,al; 
the introduction of the small floppy ar,d now 
the small Wir!chester that car! be packaged ir, the termir:al. 

Given that we sell a lot of dumb terminals, it is important for us to evolve 
them this way. 

Tasks like editir1g require great amour1t of computir,g power and very fast 
ir1terrupt response time. It should al so be r!oted that this kir:d of response 
is virtually impossible to deliver ir: very large systems, arid gets ever, worse 
in very large computers. There is some eviderice to show that the cache miss 
rate goes up as the square of the processor speed. Also, the access time of 
large disks is not improvirg as rapidly as processing speed. 

Just as there have been forces to establish the PC as ar, al terrative to the 
dumb terminal usirg a terminal emulator program, the forces will contiriue to 
replace all the functions that the Timeshared System provides by clustering 
the PC's ar,d by havir,g shared facilities usirg E.therr,et. As we simply cluster 
the PCs, commur,icatior, arid file access amorig the machir.es is provided as lor,g 
as all the computers are ALL turr!ed or;. This requiremerit leads back to asking 
for some shared facilities, iri additiori to the communications lirik. Sharing 
occurs for two reasoris: it is drastically cheaper or that it is necessary for 
commur:icatior,s. High performarice or high quality printers, commur1icatior1s 
facilities, ar:d large filfrg systems are examples of ecoriomic sharir!g; a 
filing system ar.d communicatior,s lir:k are examples of commuriications sharirig. 

EVOLUTION FROM TSS TO PC CLUSTERS AND NETWORKS 

DEC developed Timesharir1g Systems (TSSs) so that everyone could ''apparently" 
have their owr, computer which could be operated ir: ar, irteractive, not batch 
fashiori. We al so built single user mir:is so everyorie could have their owri 
computer (eg. LINC) as the first truly ir:teractive, persor1al computers ••• arid 
then we put timesharing or: the larger minis (eg. TSS8, evolving to RSTS) to 
get the cost per termir:al dowr1. This era covers 1965 to 1980. 1980-1990 is 
likely to be a trar,sition from the shared system to powerful PC's! 

In 1977, with good microprocessors, low cost ram, ar:d small floppies, the 
Personal Computer (PC) eritered the scene as ari alternative to so:11e TSS. By 
simply addir1g a termir,al emulatiori program, a PC could operate as a dumb 
termir,al (with some nice file access capability like the old Teletype ASR 33) 
and still be connected to a TSS, YET THE COST IS NOT MUCH MORE THAN A DUMB 
TE,RMINAL. WPS78 is a good example of a PC doirJg word processing (WP) ard 
behaving as a terminal emulator. PC's that only standalone and use termir:al 
emulators will be a short lived phenomena, covering orly 1975 to 1985, because 
there is pressure to have PC Networks ir order to minimize shared facilities. 
This is analogous to the growth limitirig departmer:tal mir!is have placed on 
central mair:fr ames. However, it is possible that PC's with termir,al emulators 
could strengthen central mair:frame computing and decrease departmental mir:is. 
PC's with terminal emulation and access to central systems will have wide 
scale home use! 

PC Networks will form for ecor!omic pressure ar,d sharirig r;eeds. Local area 
r,etworks, like Etherriet permit their formation. Thus, by proper desigr: it 
appears that or:e can cover a much wider dynamic product range usir:g this 
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approach as compared to our TSS approach. Figure Evolve shows the evolutior, 
from Timesharir.g Systems to Persor1al Computers with dumb termir1al emulatior, 
programs to PC Clusters ar,d fir,ally to r,etworks of clusters; PC Networks. 

A TSS is composed of compor;er1ts that ir, prir;ciple car, be broker1 apart arJd 
assigr1ed to ir1dividual computers wher; formir:g a distributed PC cluster. A 
cluster is orgar:ized arour1d the "distributed server" cor,cept, where or,e or 
more computers reside on distinct processors and communicate with or,e another 
usir,g a message passir;g mechar:ism via the fast, serial local area network 
link. The compor1ents include: the local area rietwork lir:k, the basic "persor, 
server", file service, print service (prir,t queue), communications ar:d rietwork 
service. The schedulirjg and accour1tirg programs, ar,d of course, the jobs that 
exist for each persor, are distributed or: the "person server" machines (i.e. 
the PCs •.• wl1ich i~deed must be capable of operating standalone!). 

TABLE: WHAT TSS, PC'S AND PC CLUSTERS OR NETWORKS PROVIDE 

What 

processir,g 
programs size 
filirg 

commur, icatior1 
CRT 

cost 

secure 

pros 

cons 

Timeshared 
System 

highest peak 
very high peak 
large 

r,etwork 
slow respor:se 
"glass Teletype" 
fixed, car, go to 
lowest$/terminal 
shared, public 
access 
ex pl ici t costs, 
shared programs 
big jobs 

Per sor:al 
Computer 

lo-med, guarar,teed 
small to medium 
small, guarariteed 

( + off lirie) 
term. emulatior, 
fast respor1se, 
screen orierited 
lowest eritr y 

totally private 

low eritry cost 
"owned" by indiv. 
security 
software publishing 
= low cost 

shared limited capibility, 
poor respor:se for but ir1creasir.g 
termir,al s 
higher er1try 
security 

PC Cluster/ 
Net 

= PC 

= PC 

= PC arid TSS 

= PC and TSS 

= PC 

= PC 
f( r:o. of PCs) 

cor,tair,ed/TSS 

ability to expand 
shared facilities 

limited proc/prog. 
shared f3cilities 
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SEGMENTATION DIMENSIONS 

PC's car be segmentated along these dimensions: 
Price (correlated with size); 
The Homoger,eous Computir,g Er1virorimerit Architecture; 
Base Machine (PMS structure, 0/S, Files and Languages); 
Applications Machiries (Layered SW Compor:ents); 
Users; 

PRICE 

Page 5 

The system price barids are guidelir1es for our product plar:r,ing because it 
helps us avoid over-populatir,g the product space. Each product should be 
positioned a factor of 2.5 apart, such that 3 ranges cover a factor of 16. 
With PCCs it is possible to cover a much wider product range by adding more 
ideritical compor;ents because the er1try cost is reduced! Orie takes full 
advantage of learnirg curves by minimizing products. The price bands and 
products: 

• 4K- 1K 
1K-2. 5K 

2.5-6.5K 
6.5-16K 
16K-40K 

Radio Shack PC's 
Small Computing Termir,al 65Kbytes ( with/without 
Simple r,etwork, and Prir1tir1g servers 
Large Computing Terminal 256K and 5Mbytes disk 
File Server and lire printer (copier) servers 
SUVAX 

floppy) 

Note that an RL02-based 11/23 with 8 termirials sells for about 50K, giving a 
price of 6.25K, which is the price of the large CT. Thus, PC's not or!ly start 
cheaper, they car be less costly for all but the largest TSS. No wonder 
universities are buying them in droves as an alternative to large TSS's. 

SUVAX now costs 12K with Nebula, disks and high resolution scope, but PC-VAX 
should be aimed at 2.5K to replace 11' s (which by then may be directed to cost 
ur1der 1K ! 

COMPETIVE MACHINES 
There are a large rJumber of competitive machir,es er,tering this arena. All 
have high resolution, highly interactive scopes and are aimed at the 
professior,al. Norie resemble the interaction we provide between a TSS arid a 
dumb terminal using a 9.6Kbaud link. 

They are: 
Zenith, being designed by MIT (5K-50K) and with deliveries in March and 

volume r1 ext year; 
Three Rivers Perq, beirig desigried with CMU, 20K-50K, 3 delivered ar1d lots 

operatir,g, based or1 a very fast, microprogrammed machirie; 
Appolo, Spector' s compar,y being desigr,ed by Bill Poduska, formerly VP of 

Erg. at Prime arid developer of the Prime Systems arid usir,g the 68000; 
Apple IV, Wayr,e Rosirig et al for the Office, usirig 68000 
Cor.verger1t Techr,ology, Al Michaels, et al, mostly Ber, Wegreit a very bright 

researcher from Xerox Research Pare. They've an~ounced and are building 
it solely as ar! OEM usir.g the Intel boards ar!d the Multibus. A great way 
to track Ir!tel the closest arid minimize hardware developmer,t costs; 

BBN Jerricho- ? 
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THE HOMOGENEOUS COMPUTING ENVIRONMENT ARCHITECTURE (COMPONENTS) 

The entire collection of computers we are building includir,g the 
intercou.ection to form a single rietwork using ari NI at a single site. 
It includes the rar,ge of systems over all user eriviror,merits. Figure GAE 
shows the evolutior1 of the total computing erivironment over thes next 
few years. The enviror1merit has these compor1ents: 

TSS- Timesharing Systems- Systems with >1 dumb terminal, evolving to have 
intelliger,t ( programmable) terminals to iricrease cost effectiver1ess arid 
throughput, evolving PC's coririect to it. TSSs exist both for 
departmer,tal and group level sharir,g. Our users rurJ 11 systems: 
Tops-10, Tops-20, VMS, RSTS, 11M, 11M+, IAS, DSM arid WPS 200; and 
Unix-11 ard Unix-VAX. 

TSS Clusters- A collectiori of VMS or VMS arid Tops 20 System rimnir.g at a 
sirgle site and interconnected using a high speed NI, called CI. A 
seperate disk server holds files. 

PC- Personal Computers- Systems with ONLY 1 termirial and which car: operate 
ir, n complete starid alone fashion. Mass storage evolving from floppies 
to a large, hard disk with all relevant files for the user. Future 
dimir,ishir.g depender,ce or, virtual terminal access to TSS' s for files and 
computatior. A PC would typically not be directly connected to NI, but 
would conrect to a TSS, a coricentrator, or be part of a PCC. RT11 and 
MINC are current examples. 

PCC- Persor,al Computer Clusters = Distributed Server Systems- Set of PCs 
arid specialzed servers (eg. files, comm. and printir:g) iritercor,r,ected 
via high speed link of 1 - 10 mbits / sec and may be confined to a very 
local area (eg. 100 meter radius). Each PC is a "person server" and 
contains or1e or more processes to serve a persor,. The kerr,el server 
0/S ir each physical server accesses both internal and external servers. 

Each PCC can be thought of as equivalent to a TSS. Most likely a 
"persor, server" would only have service capabilities for the iridividual 
usir,g it. 

PCN- PC Networks- PCCs which are part of the overall r,etwork and are 
intercornected via NI. 

Concertrators- A computer connected either directly to a TSS or to NI and 
with ability to interface dumb or iritelligent terminals to the NI. 

Gateways- Real time computer for converting international and computer 
compar1y protocols to the DE.C network erJVironmerit. 

Real Time Computers- Real time I/0 would be either coM1ected directly to a 
given computer, or would come ir,to the r,etwork via special "frorit end" 
machines. RSX-11M. 

NI- Ethernet- The interconnect we intend to use during the 80's to 
ir,tercormect mar,y of the componer,ts we are buildir:g, to form a Galactic 
Architecture. Capability of spanning 2.5Km in .5Km segmerts. Must have 
same protocol as LNI, the local r,et work intercon,ect, used to 
irterconnect a PCC. 
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BASE MACHINE (PMS STRUCTURE, 0/S, FILES AND LANGUAGES) FOR 
APPLICATIONS MACHINES CONSTRUCTION 

Page 7 

Giver1 that we currently support at least 12 user machir,e er,viror,mer:ts, it is 
difficult to think of how we carj evolve to a homogereous VMS er;vtror,merit ir1 
the future. Nevertheless, we must have a coristraint such that programs ar!d 
data are made to be compatible with the VMS homoger:eous envirorjment over time. 

This means that a program and its data writter, for PC-11, or PCC-11 would run 
or,: PC-VAX, TSS-VAX, or PCC-VAX. 

We probably will support the followir,g lar:guages or, PC-11: 
BASIC- Compatible with BASIC+2 (RSTS base) 
BASIC- Compatible with Microsoft BASIC to rur! std. PC software 
DIBOL- For COEM environments 
COBOL- For emergir.g busir,ess applications 
Fortrar- For technical market and specific applications 
Pascal- Educatior: and technical market until ADA arrives 
VISICALC- Two dimension calculator ar,d lar,guage 
(some of these enviornments could be supported by simply executing one of 
the 11s 0/S's.) 

APPLICATIONS MACHINES (LA YE RED SW COMPONENTS) 

Word Processir,g 
Telephone Management 
Datatr ieve for per son al databases ( Roll ad ex cards) 
Terminal emulatior: for dumb, ir:tel liger!t, forms entry, tp termirials. 

including Tektronix emulation 
Graphics calculator includir.g VISICALC (VMS educational SW) 
Entertainment programs 

Lar,guages for build it yourself applicatior:s (as above) 

Commercial specific: 
Standard small business set (payroll, A/P, A/R, Gen. Ledger, etc) 

Technical market specific: 
COGO, Stress, Project Cor,trol System, Statistics, Graph plotting, picture 

drawhg 

School administration 

USt.RS 

Here, we take the basic applicatior,s compor!ents arid package them as a set of 
components for specific, identifable users: 

Office worker 
Office worker with forms er:try 
Techr:ical persor. ( er:gir:eer, scieritists, statisticiar:, bus. ar:aly) 
Small Busir:essper sor. 
Home managemer:t 

Gl32.S2.27 
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Draft 1or Commment by Digital Engineering 

HEURISTICS AND COMMENTS FOR BUILDING GREAT PRODUCTS 
Gordon Bell, Vice President, Bngineering 

Product goodness is somewhat like pornography, it can't fully be 
described, but we're told people know it when they see it. If we can 
agree on heuristics about product goodness and how to achieve it -
then we're clearly ahead. Five sets 01 aimensions for building great 
products need be at tendea to ( roughly in oz·aer of importance) : 

. a responsible, productive and creativ~ engineering group; 

. product and design metrics (competitiveness); 

. design goals and constraints; 

. product evolution, revolution and death; ana 

. the ability to get the product built and sold. 

ENGINEERING GROUP 
As a company managed primarily by engineers, groups are encouraged to 
form and design products. kith this right, are responsibilities. 

~ :a.a_m must have: 
. a chief designer/chief programmer to formulate and lead the 

resolution of the proble~s encountered in the design; ~o matter 
how large the project, it must be leaa from a "single head". ~e 
often make two errors in leadership: having no clear technical 
leader/problem resolver, and abdicating to a committee. 

Committees do not do design! They are never held responsibl~, 
nor are they rewarded or punished. Committees can review . 

• management .w.n.o. understand the product space and who has 
engineered successful products; The two most important jobs are: 
. making sure that everyone knows their job; and 
. setting ana reviewing work on a timely basis, ie. MBO. 

ll.a.lD. s,i11s .a.D.d. resources .l.2. implement~ proposal so that we 
adhere to the carainal rule of Digital, "He kho Proposes, Does"; 
A plan must include the chie1 aesigner, team, project 
organization and resources (eg. computers). ~upporting skills 
and disciplines are essential in the respective product areas, 
eg. ergonometrics, acoustics, raaiation, microprogramming, data 
bases, security, reliability . 

. an understanding of the design, design production (eg, ilU.l. 
processes, and manufacturing processes; Learning curves apply 
to all processes! The organization must be staffed with people 
who understand the product, the design process (CAD and 
management discipline) and the production introduction process. 
One or two out of three isn't enough. 

Qebaviorally, the team must: 
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. g_o it right the first time; Being correct has the highest payot't 
everywhere: timeliness, quality, lack of rework, and mfg. cost . 

. execute the project in a timely fashion; Virtually ALL ot our 
projects are late because we start too late, don't get it done on 
time because some critical invention is required, take too long 
to get it introduced, etc. For the very long, very late 
projects, the failure is lack of planning, tools and 
organization. Finally, people burn out. This suggests we: 
. limit projects to two years by a small team, we often make an 

aggressive business plan, then hire the team. They then find 
out they have neither tools nor technology to do the project . 

• not predicate a project on scheduling inventions in the desi&n, 
JU:..QCJ~ss and CAD areas, If we can't see ho-w to do the work in 2 
years, then let's not start the project! This means the 
product must be cut down to fit the tools, people and process. 
Advanced developement is to insure that we can do development . 

. lill a written design methodology that includes: all design 
processes in the form of manuals, design conventions, conflict 
resolution, criteria for task completion, PEHT structure, etc.; 

. be open and have external reviews, and clearly written product 
descriptions for inspection~ For new product areas, we require 
breadboards in addition to the above heuristics. when the 
product gestation time equals the generation time, a full 
advanced development effort is the only way to be successtul . 

. start small, oe reviewed and grow on its demonstrated success; 

. learn, .in. order .t.o. handle~ 1ncreas~ .i.n. complexity that comes 
with technology. Dntil there's a tormal sabbatical program, 
individuals would do well to consider taking the equivalent ot a 
semester of technical courses each 10 years. 

PRODUCT METRICS KNOWLEDGE includes: 
. products for which there'll be no competitor; 
• all product cost metrics (cost, cost of ownership, cost to 

operate and use); 
• all product performance and costlperformance metrics; These are 

the goodness measures of a product and tell how easily it will be 
to sell, and if we have improved. Cost and performance is 
measured against a state-of-the-art line represented by the first 
shipment of a more advanced product. Alternatively, when there's 
no direct comparison, the time goodness is determined from the 
day the product could have shipped. For example, because of 
parts availability, Nebula and CT could have shipped two and 
three years ago based on component availability. 

· reasons why the product will succeed against present and likely 
future competition; sure success in the market is to introduce a 
needed function (eg. 32-bit address) by which all other products 
have to be measured . 

. major competitor products by cost, performance and tunctionality; 
This should cover the past and future five years . 

. leading edge, innoyative, small company products; 
· proguctiyity, auality and design process metrics tor projects. 
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DESIGN GOALS AND CONSTRAINTS 
Design constraints are generally set as various kinds of stanaards. 
These are useful because they limit the choice of often trivial design 
decisions, and let us deal with important free choices, the goals. 
Goals are vitally important because they target our uniqueness. 

Poor "mind-set" standards can create poor products, even though they 
may have made sense at one time. The historical hnglish measures is a 
good case in point. Currently, the 19" rack and the metal boxes 
Digital makes to fit in them, and then ship on pallets to customers, 
act as constraints on building cost-effective PDP-11 Systems. This 
historical "mind set" standard often impedes the ability to produce 
products that meet the 201 per year cost decline curve . 

. Goals and gonstraints .JJllUi.t. be written down and upoateQ irom the 
day the projegt starts. Virtually every product failure and 
period of product floundering is a result of no clear goals ana 
constraints since everyone has a different idea of the product • 

. A product can only bave a few soals 10Q coostraints. The ranking 
is usually: it must work and have improved cost of ownership, be 
the shortest time to market, highest performance and lowest cost. 

we must adhere to standards which we either follow or set! 
lf a staodacd e11sts, follow it or cbange it for all! ~e lost 
the lEEE Floating Point format. lt is likely we will eventually 
have to support it. 
lf a standard is forming go all out to set it. when formed, then 
follow it. we didn't make DDCMP a standard. when HDLC came, we 
didn't use it. The result: expensive, low performance products. 

Standards can be grouped into four distinct sets: 
. DEC Engineering Standards; These cover most physical structures 

and design practice for producibility, and assimilate critical 
external standards, such as UL, VDE, and FCC • 

. professional society, industry and area information processing 
standards, from ElA, CbEMA, bCMA, ANSl, lSO etc. such as Cobol 
'74, Codasyl, IEEE 4bb; 

• defacto industry wide information processing and communication 
standards such as IBM SNA, Visicalc; 

• standards implied by the architecture of existing U~C products to 
insure our customer software investments are preserved incluae: 

. architecture ot computers, terminals, mass store and 
communications links; Our current lSP's include b, 11's, 
10/20, VAX, 804b, bObO, bObb, bbOOO; VT52, VT100, 
keyboards, hegis; MCP; HDLC, Cl, Nl, Sl . 

• physical interconnect busses for computers and for 
interconnecting them CT, Q, U, Nl, Ll, etc. These insure 
that tuture system products can evolve from component and 
computer options between generations • 

. operating system interface file commands, command language, 
human interface, calling sequence, screen/form management, 
keyboard, etc. 



. eroducts must be designed tor easy translation into in any 
natural language since we are an international company, 
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. All products must have be customer installable ang maintainable, 

. Portability is an important goal, Personal computers must be 
portable! we must achieve this for all systems ASAP! 

WHEN TO CREATE, WHEN TO EVOLVE AND WHEi TO STOP PRODUCTS 
Kngineering is responsible for designing evolutionary products in our 
markets AND for producing products that are natural to our tradition 
of supplying the most interactive, cost-effective computing. lf a new 
product such as personal computing emerges and we do not have a 
product, engineering has failed, independent of being asked for it! 

Given all the constraints, can we ever create a new product, or is 
everything just an evolutionary extension of the past? lf 
revolutionary do we know or care where product ideas come from? The 
important aspect about product ideas is: 

• ldeas must exist to haye products! lf we don't have ideas to 
redefine or extend a market, then we should not build a product. 

It is hard to determine whether something is an evolution or just an 
extension. The critically successful products are likely to occur the 
second time around. Some examples: PDP o,KA10,K110,KL10,20b0; Tops 
10,Tenex,TUPS20; PDP5,b,bS,bl/L,bh/f/h; US8-HT11; 11/20,40,34,44; 
HSX-A •.. M, M+; TSS-b,kSTS; various versions of Fortran, Cobol and 
Basic follow this; LA30,3o,120; VT05,50/52,100, 101 etc.; HK05,RL01/2 . 

. A product tree MUST be maintained by each engine~ring group 
showing roots, gestation time and life. 

Goodness and Greatness 
All products whether they be revolutionary, creating a new base, or 
evolutionary, should: 

• .b..e. elegant .a.n.d. .h..i..&.h gualityi, Russ Doane's working definition is: 
"every feature contributes two benefits", like a double pun. 
Quality means no excess. Elegant, high quality designs, do 
double duty with a minimum use of resources. Quality is also the 
absence of errors, by being right the first time so that it 
doesn't have to be inspected or redone. 
offer at least a factor of two in terms of cost-effectiveness 
over a current product; we have classic failures because a CPU 
cost has been minimized, only to find the total system cost has 
barely changed 10) and the total cost to the customer is only 5) 
lower! lf each product is unique then we will have funds to 
build good products. 
be based on an idea which will ofter an attribute or set of 
attributes that no existing products have; For example, the 
goals and constraints for VAi included factor of two algorithm 
encoding and also offering ability to write a single program in 
multiple languages. VT100 got distinction by otfering 132 
columns and smooth scrolling. 
build in generality. and extensibility; historically we have not 
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been sufficiently able to predict how applications will evolve, 
hence generality and extensibility allow us and our customers to 
deal with changing needs. Extendable products also permit 
mid-life kickers to products. ~e have built several dead end 
products with the intent of lower product cost, only to find that 
no one wants the particular collection of options. In reality, 
even the $200 calculators offer a family of modular printer and 
mass storage options. For example, our 1-bit PDP-14 had no 
arithmetic ability, nor could it be a general purpose computer. 
As customers used it, ad hoc extensions were needed to count, 
compare, etc. and it finally evolved into a really poor, general 
purpose digital computer . 

. be a complete system, not piece parts; the total system is what 
the user sees. A word processing system for example includes: 
memory, keyboard, tube, modems, cpu, documentation including how 
to unpack it, the programs, table lif there is one, it not then 
the method of using at the customer table), and shipping boxes . 

. be a gr~at system beqause the components are great; ~e should 
not depend on system markups and software functionality to cover 
poor components and high overhead . 

. if we don't make itl buy it; ~e must carefully decide what 
components to make versus buy. It is very hard for an 
organization to be competitive without competing in the 
marketplace, hence unless we sell it, we should buy it. 

Proguct 6vo1uti2n 
A product family evolution is described on page 10 of Computer 
Engineering along the paths of lower cost, and relatively constant 
performance; constant cost and higher performance; and higher cost and 
performance. In looking at our successful evolutions: 

. lower cost products require agditional functionality too; A 
lower cost product, with constant performance or constant 
function is risky because a new customer base and new way of 
marketing may be required. Some other company may, however, be 
successful with the concept. The PDP-8, based on new technology, 
was radically more successful than its higher priced predecessor, 
the PDP-5, because it was 2/3 the price and 6 times more 
performance. The PDP-8/~ was a failure at 2/3 the price and 15 
ha performance than the PDP-8. There are similar stories about 
the LA 34, VT50/52 and PDT as replacement products . 

. constant cost, higher performance products are likely to be the 
most useful; Economics of use, the marketing channel and 
customer base are already established and a more powerful system 
such as the LA120 will allow higher productivity (see Computer 
Engineering for the understanding and economics). ln the 11's 
there was a successful evolution: 20, 40, 34 anChied 44. Not the 
oo. The 11/70 was probably our greatest success; it was billed 
as a mid-life kicker to the 11/45-55. 

Revolutionary New Product Bases 
. Am product base, such as a new ISP, physical interconnection, 

Operating System, approach to building Office Products,~ 
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start a family tree from which significant evolution can occur, 
The investment for a point product is so high that the product is 
very likely not to payoff. In every case where we have 
successful evolutionary products, the successors are more 
successful than the first member of the family. Point products 
with no follow-on will probably fail all roi tests. 

Product Termination 
A ~reduct evolution is likely to need termination a(ter 
successive implementatiqns, because new concepts in use have 
obsoleted its underlying structure, All structures decay with 
evolution, and the trick is to identify the last member ot a 
family, such as the 132 column card, and then not build it. This 
holds for physical components, processors, terminals, mass 
storage, operating systems, languages and applications. Some of 
the signs of product obsolescence: 

• It has been extended at least once, and tuture extensions 
render it virtually unintelligible . 

. Better products using other bases are available. 

SELLING AND BUILDING THE PRODUCT 
"Buy in" of the product can come at any time. However, it all the 
other rules are adhered to, there is no guarantee that it will be 
promoted, or that customers will find out about it and buy it. Some 
rules about selling it: 

. it has to be producible and work, A.liQ u useful .t..Q. software;_ 
This, although seemingly trivial rule, is often overlookea when 
explaining why a product is good or not. If it is a piece of 
hardware that requires software to support it, the hardware must 
be available to the programmers who must support it. Software 
engineers approach new hardware with much caution! The often 
ask: is it significant? is it needed1 why isn't it compatible 
with the past? lf a hardware is viewed with aistrust by software 
engineers it may be met with the same distrust by customers! 

• a business plan with orders and marketing plans from several 
marketing persons and groups needs to be in place; Just as it is 
unwise to depend on a single opinion in engineering for design 
and review, it is even more important that several ditferent 
groups are intending to sell the product. Individual marketers 
are just as fallible as unchecked engineers. This rule can and 
must be violated for revolutionary products! 

. never build a product for a single customer, although a 
particular customer may be used as an archetype user; 
predicating a product on one sale is the one sure way to fail! 
Paraphrasing a remark by former GM executive Charles Wilson: if 
it's good tor General Motors, it may only be good for GM. 

· it must be done in a timely fashion according to the committed 
schedule, price and functions as previously described; 

· it must be understandable and easy to us~. The small size, 
complete hardware books were the DEC traaemark that established 
the minicomputer. we must revive these such that a particular 
user never need access more than one. Simplicity must be the 
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rule for our documentation. 

what heuristics are missing? what heuristics do you disagree ~ith? 

what heuristics could be removed? reordered? 

Could I please have your feedback before this becomes a final draft? 

3/15/b2 Mon 8:47 
GB3.S2.5 



DESliN iOALS AID CONSTRAINTS 

It a--• MAI.I MIi CNITIIAIITI MIT N WIITTI• INII MIi 
v,IAtll , .... TMI IAY TNI , •• JICT ITAaTI• 

• A ,aoa.cT CAI ONLY KAYI A flW IOALI A•D 
CO•ITIIAINTI• TNI IIA•KIH 11 UIUALLY: IT IIUIT ... , 
MIi NAYI IIIPIIVII COIT Of Otllll•IMl,1 II TM£ 
IMO.TIIT TIM TO IIMllT1 MleMIIT ,,.,oMIANCI A•I 
LOWIIT COIT• 

• If A ITA•IAtl IXIITl1 PkLN IT oa CMA•el IT fOI 
ALLI 

• IP A ITMIIAII 11 , ... 11e NALL NT Tl IIT IT• 

• PtOIUCTI MIT IE DIIIUID ,o. EAIY TRMILATIO• 
INTO II A•Y NATU•AL LANUAII IIIIICE WE A•E Al 
IITll•ATIONAL COIIPA•Y• 

• ALL ,10MfCTI MIT NAVE II CUITOflllR INITALLAkl A•D 
flAINTAINAILI• 
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ELEGANCE: WHAT IS IT? 

RH DICTIONARY: •1NACl,ULLT Nl,INII, IIINl,IED, Of NltM 

8UALITT• 

IIIIALITT • LACl o, IXCISS (ESPECIALLY ERRORS) 

ELIIANT DIIIIN 11 TN( USE Of A ,ART TO ,ERFOR" "ANT 
,uNCTIONI• 

ARCHITICTI SAY: •uss 11 "ORE•• 

"UIORT), THI 
APL. 

IINIRAL REIIITEIS, THI IIIIIIUI, PASCAL, 

SEVERAL ,10N££RS: •LEAVE A fEATUIE OUT THAT CAN IE DON£ 
ANOTHI.C WAT•• 

IT CAN IOll(Tl"IS coN,LICT WITH OTHER IOALI LIKE 
ORTHOIONALITT• 

iUT TOO""'" ILIIANCE IS TRICKERY• 
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s,sru, D£C 100 WPS 71 WPS 271 DEC .. AT( I DEC .. AT( II 

,ACIAll DIIK STAND STAND ,lDllTAL TAIL£ To, 

WMAT I/A c,u IN 6102+vJDIO 6120+v1110 
VT52 VT52 IAS( VTlOO IOX VTlOO IOX MNITOtt 

RXOl RXOl RX02 RX02 Rl50+6120 

""'" 9/75 9/77 6/11 3/12 9/12 
P1•,oM11AIICl l .3 • 75 .75 1 

IAll COIT 3.5 2-5 2.1 2.2 1.0 
IAll+D, ... 5 3.5 3-06 3-2 1-5 
IAt(+La, 5.7 ... 7 '4-26 "·,. 2.2 
c,u ONL y+cRT 2-6 1-6 1-2 1-3 .1 
fLo,,11s .g .9 .g .9 .3 

cosr/,1tt, 3.5 1-3 2.1 2-9 1.0 
co1r/,1tt,1 

201 ON 3.5 3.5 2.2 .g .12 
A 
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-~w lu C~EATE, WHE:N TU ;:~LYE 
AU •MEN TD STOP ,ADDUCTS 

• IDIAS IWIT lXIIT TO HAVE ,10DUCTSI IF NE DO•'T 
NAVl IHAI TO IINPINl OR EXTEND A IIIAIKlT, TMIN WI 
IMOULI MOT IUILD A ,10DUCT• 

~ • A ,10DKT Till "11ST II fllAINTAINII IT lACM 
IN.INllllN• •1ou, INOWINI NOOTI, IIITATIN TIM 
ANI Ll,I• 

GooDNIIS AND i11ATN111 • NO CIAPPY PRODUCTS 

• o,,E. AT LEAST A fACTOR Of TNO cosT-EffECTIVENEII 
OVER A CUMIENT ,10DUCT; 

• IE IASED ON AN IDEA WHICH WILL OffER AN ATTRIIUTE 
OR SET Of ATTMIIUTES THAT NO £XISTINI ,RODUCTS 
HAVIJ 

• IUILD IN llNEIALITY, AND EXTENSIIILITY; 

ll A COfl,LETE SYSTEN, NOT ,1£CE ,AITSJ 

II A IIIAT SYITIN IICAUII TME COflPONINTI ARI 
IIIAT; 

• 1, WI DON'T "AKI IT, IUY IT; 

6B3-S3-18 
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• LOWII COIT ,1otucTI IIIUIII AHITIO•AL 
fUKTIONALITY TOOJ 

• COIITAIT COIT, MJ...al ,11,eMAIICI ,1.-.CTI All 
LIKELY TO II TMI ,tOIT UllfULJ 

RIYOLUTIONAIY ... ,aoDUCT IAS(S 

• A IIW ,101uct IASI, MUST STAil A FAIIILY TREE'"°" 
WMICH IIINlflCANT IVOL.UTION CAN OCCUI• 

P1otucT T1M1NAT10N 

• A ,10DUCT EVOLUTION II LIKELY TO NEED TEIRINATION 
AfTII SUCCESSIVE IM,LERENTATIONI, IECAUIE NEW 
CONCl,TS IN USE KAYE OISOLITID ITS UNDIILYINI 
STIUCTUIII• 

613-S3-18 



PIODUCTS THAT HAVE NOT "ET EXPECTATIONS 

,DP-1/S 

VTI/E ( bUTUI) ' vu" (, OR ,op-llf > + ('l)(l* I 't) 
VT,O ITC· (CSS) 

vt1s, ,r,o, GT&O, "''ATEK au,our <EN& PIL> 

YSVll <LDP AND CSS) 

VT20, 21, 61T, 71, 171 (TY,ESETTINI P/l) 

LA36/ISI, LA36/TU60, LA120/Tu51 <ATT> 

PhNC, PhN1-flu,c CLDP P/l) - \»J ~iwJ,l.L . 

PDT 110, 130 150 <S,ECIALIZED CUSTOflER) 

6111 <EDU P/L) 

VT103 <TP&> 

11/60, DS315, 11/23 e--, L.>-n ... O 

WSlOO, WPS71, WPS 278, DEC"ATE I? <WPS P/L) 
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PITFALLS Of LOW END PIODUCTS 

-CUITOflllR 1rlCIALIZID 

.SrlCIALIZID IIIA•KIT NeT DOAILE WITH GP TEMIIINAL OR SYITIR 

-DoNI ON A Ll"ITII IUDIIT• JusT INOUIH sr1NDINI TO LOIi• 

-IIIARKITINI It.RANDS IT· ENIINEEalNI ks1••• IT· 

.Poo• INIINEERINI LEADERSHlr TO rROYIDE THE RIIHT SOLUTION 

.Poo• SOLUTION cONrARED TO COflrETITION 

-INADIQUATE rROltUCT su,roRT IN "ARKETING OR ENIINEERIN" 

GB3.S3.18 



SELLIN AID Ill LIiii TIE NOIUCT 

• IT MAI TON ,.oa.KIILI MIi ... 11 AID II u11,UL TO 
10,TWAftl J 

# • A IUIIIIIII ,t.AII WITH ORDERS AIID "ARIITJNI 'LAIII 

fRO" IIVIRAL NA.IITIIII ,ERSONS AND IRou,s NEIii TO 
II Ill ,LACIJ 

• NIYII IUILD A ,.OIUCT FOi A SINILE CUITMEI, 

• IT '"'IT IE DONE IN A TINELY FASHION ACCORDINI TO 
THI COMITTID ICMIMLl1 ,RICI AND fUIICTIONIJ 

• IT MIT II UIIDIIITAIIDAILE AND EASY TO USE• 

683.S3.18 



ENGINEERING DESIGNER 

LECTURE SERIES 
TOPIC: TIE HEURISTI~ 1N BUIUlltl; GIEAT PRCDOS: P~T AND PIISOO 

SPEAKER: c.· <Dim.BELL 
&JADOO IS 11£ VICE PRESIDENT OF EtliINEERING AND FM fGE THAN TWENTY YEARS 
HAS BEEN A LEADER IN TI£ DEFINITION AND DESIGN OF MANY OF DIGITAL'S PROOOCTS, 

TO PI C! 11£ APPUCATI~ a= SCAWAIE BtiltEERI~ TEOtNIQlES TO 
HAIOlAIE If.SI~ 

SPEAKER: f.MLC. V/>NHOff{ 
EARL IS AN EXPERIENCED DESIGNER AND PROOIWKR OF SOFTWARE SYSTEMS., Wint 
AIDITIOOAL BACKGROUND IN CCM>UTER f-lARIMARE' DESIGN., t-a>ELING., AND SYSTEM 
ARCHITECTURE. Snee JoINING DIGITAL' s UlRPMATE RESEARCH ~ IN 1976., 
t£ HAS l«>RKED ON TIEORETICAL AND PRACTICAL ASPECTS OF SYSTEM DESIGN 
ME1lQ)()L.OOY, HE WAS PROJECT LfADER FOR MNPNCEIJ DEVELCPMENT OF TI£ 
IIC/0'5 PROOIW'MING LIBRARY SYSTEM, wmENTLY 1£ IS f'OOELING A PORTION OF 
A NEW CPU. 
EARL RECEIVED HJ s PH.DI IN llECTRJ CAL ENG I NEERING FRCJt\ M. I.TI., wt£RE 1£ 

\<RKED ON CPERATING SYSTEM AND VIRltlAl. MEKlRY COOCEPTS AND ON DETERMINISTIC 
PARALLEL PROCESSING, 

TIME: 1:30 P.M. 

DATE/PLACE: 
MARcH 19., ~ - flKTION Pro-1 f15-l4 
~ 26., 1982 - lEC 10/20 (mi=, 1\-1,· MR.1-2 
~ 30., 1982 - BABBAGE JlttoIJ"ORILM 2K 
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INTEROFFICE MEMORANDUM 

TO: GORDON BELL DATE: 16 NOVEMBER 19~81 
FROM: RON CADIEUX ,/~__:::=::.-­
DEPT: ADV MFG TECH :,..:...----
EXT: 223-7189 
LOC/MAIL STOP: ML1-5/T55 
NO: ftl3/l.42 

SUBJECT: PARTICIPATION IN DESIGN FOR THE 80 1 S LECTURE SERIES 

Thank you for agreeing to present a lecture on "Heuristics In 
Building Great Products: Past And Present" as a part of the 
"Design for the 80's Lecture Series." Three hours have been 
allocated for this lecture and Earl Van Horn's, .please allow at 
least a 15 minute question and answer period. 

Your lecture is scheduled for presentation as follows: 

DATE TIME 

TBD TBD 

3/19/82 1:30 

3/26/82 1:30 

3/30/82 1:30 

PURPOSE 

Dry Run 

Presentation to Engineers in 
the Maynard area (this session 
will be video taped). 

Presentation to Engineers in 
the Marlboro area. 

Presentation to Engineers in 
the Tewksbury & southern N.H. 
area. 

LOCATION 

TBD 

Function Rm. 
ML4-5 

DEC 10/20 Conf Rm 
MRl-2 

Babbage Aud. 
ZK 

The attached guidance will provide you with more details on the 
purpose of this lecture series and in the procedures which have 
been established. 

If you have any questions or need further assistance, please don't 
hesitate to call me or Barbara Hein at 223-3457. 
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GUIDANCE TO LECTURERS 

The purpose of the Design for the 80's Lecture Series is to 
introduce our engineers and designers to a wide variety of topics 
of critical interest to them and the corporation as a whole. You 
are not expected to turn your audience into experts in the short 
two hours that has been alocated for this lecture. ·Rather your 
lecture should be designed to introduce your audience to the 
topic, make them aware of the importance of the subject to the 
corporation, and to motivate them to ~o more indepth study of 
this topic on their own. If you are successful in your 
presentation your audience will walk away with the following: 

a general knowledge of the subject including some of 
the basic principals involved. 
a knowledge of what's going on around central 
engineering in relation to this topic and who to call 
for help. 
a feeling that this is important to them and the 
corporation and that they should learn more about it. 

This lecture provides an excellent opportunity for you to 
.transmit "lessons learned" from one part of Central Engineering 
to other parts. You are therefore encouraged to add exa~ples of 
problems and their solution from your experience with this topic 
at DEC. In the fast moving world of computer technology, we can 
not afford to reinvent the wheel or to go chasing down a rat hole 
that someone else has already explored. 

HELP 

To assist you in the preparation of your lecture we have arranged 
for the services of Ray Slesinski from Sales Training. Ray is an 
instructor in the Effective Presentations Course which is offered 
by Sales Training. He has developed a check list to help you in 
preparing your presentation and will be available to help you in 
any way possible. If you wish he can arrange for you to video 
tape your lecture during a practice session so that you can 
review and critique your presentation on your own. Ray will be 
contacting you shortly, if your have any questions in the interum 
he can be reached at DTN 264-7432. 



DRY RUN 

A requirement has been established for this lecture series that 
each lecture must be dry run before a selected panel before it is 
presented to the general audience. The purpose of this dry run 
is to ensure the effectiveness of the lectures being presented to 
our engineers and designers. The dry run panel will be composed 
of one or more members of the engineering staff, several 
technical experts and Ray Slesinski from Sales Training. 

VIDEO TAPING 

Your first lecture before a live audience will be video taped and 
made available to the entire Digital engineering community 
through the Corporate Library. This is being done because we 
feel that the topic you are presenting is of vital interest to 
the engineering community as a whole and we don't want people to 
miss out on it simply because they were unable to attend one of 
your live lectures. 

HAND OUTS 

There is no need for you to prepare and distribute multiple 
copies of your presentation. Simply provide one clean copy of 
your presentation to Barbara Hein at the time of your first 
lecture. She will see to it that the handout is duplicated and 
distributed to all attendees. It is suggested that you also 
prepare a bibliography of additional readings on your topic for 
us to distribute to all attendees after the lecture. 

The lecture you will be presenting may reach several hundred of 
our key engineers and designers during the live presentations and 
may well be viewed by 500 to 1,000 more via the video tape you 
are preparing. We feel that this is a unique opportunity for you 
to reach a large segment of Digital's engineering community with 
your message. --- Good Luck! and thanks for agreeing to present 
this lecture. 
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SUBJ: RESPONSE TO YCU~ P~ODUCT STRAtEGl MEMO 

I recentlv saw a copy of your m~~e datPd ~-MJP•81 entitled: 
"~innlna, Great Productsa A Constraint on our Product strateQy." 
l would like to replv to your memo. 

First of all, vour me~o sounds ~reat. I am sure we would all 1ove 
to desion orlY winninQ products, I understand that from vour 
point of view, all oroducts should be su~er. I,~ obviously not 
Qoing to defend "craoDv" products, but I think that ~lac!ng_the 
01ame and responsib!l1tv purely on eno1neeri~~ ts too simPlistic, 

l would like to use as an example t~e 1S04/TS•11 0r01eet, with 
which l have bee" associated from almost the b8g1nn1na to the end. 
~Y responsih11ity was to write most and to support all of the 
tt-icroeode and tools used during the projeet. l think this project 
is quit~ revealing because the TS•11 alsc wound u0 a veer or two 
late and verv over budget. 

t~e IS11 was supposed to be a very chea~, re11able, and easy to 
fix drive. The wav to make the drive eheap to fix and t~e boards 
easy to debuQ ls to have a lot of small boards, However only one 
looic en~1neer on th@ project had a~v experience running fast 
busses among ~any boards. His ~revious company set u~ a special 
group to breadboard the physical machine •1th board connectors and 
special circuitry to evaluate the aualitY of the mach~ne layout. 

t1AR 3 11981 

we didn't have the expPrt1se and we didr.'t have the ~cneY er time nu.,­
to do this evaluation, so we ma~e some educated and som~ not so IV 
educated gqesses. Hindsight shows us~, went after an tmpossible 
goal: tast busses go1nQ thru many connectors and non•multt•laver 
c~eap boards. ~e didn't know we couldn't do 1t until we tried. 

Ihe result was that ~e were thrown out of OMt due to flakV errors, 
etc. For the next two years, the pro1eet ~as in panic mode. An 
engineer ean;t des1Qn well in panic mode. 1he th~ught is "now 
little cen I chanae to get the th1ro t~ru DMT1" In developinQ a 
project, the enaineer Should be thinking, "~hat •ould I 11ke to 
1ee if I were to use the box?" ln the end, we probablV spent as 
much ~cnev as we would have s~ent if we had taken the t!~e to do 
the researeh at the heQ!nni~Q of the project. Mv positive 
suQ~est!on is to take the time to !nvestlQate a ~ew approach 
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~efore committing a ~roject to that approach. Be •1111no to 
acknowledge that a ~reject u&inq a new approaeh may havt to be 
scrappe~ or have goals reevaluate~. 

A~other th1n0 t~at Plaoued the TS11 Project was the a~ount cf plus 
1's. As I understand frott those that were there, vcu added in a 
few of vour own. Plus 1's almost alwavs 1nerease the time to do a 
Project even over the time the 0ro1ect •culd ~ave taken if the 
Plus 1's were 10eeified at the be~1nn1ng cf the project. 

1he result Of the T511 project 11 a drive that Is medium priced 
-1th a maintenance that ls quite a ~lt cheaper tha~ any other 
drive on the market. Unfortunately, the thinQ is single density. 
Also, there are newer and greater tape teehn010qie1. we ean•t 
e~pect TS11'1 to sell that well, eom1r0 eut 8 years after IBM has 
come out with the next teehnology CGCR). 

eecause the TS11 eontraet cost is so ~uet less than the contract 
ccst of competing dr1ves, the sales people should be selltnq the 
ts11 by •~Phasiting this advantage. Since ~est people go on field 
service contract, the over•all 5 vear cost mioht be cuite a bit 
creaper tnan anv ec~petitor. I hear reperts that the sales tore• 
11 trvinq to sell the TS11 on base price alone. And so the TS1l 
doesn't sell •el eerlno gets a~other blaek eye. 

Another point is that DEC only ooes into a t•ehnologv, GC~ tor 
1~stence, years after •~veral other ccmpa~ies nave achieved I high 
level of excellence in the spee18lty, DEC's torte 11 quai1ty 
computing for a low 0r1ee. We wait unt11 others have a teehni~ue 
dcwr Pit and then we try to do the same task ~1th newer devices 
fer less ffloney. eut these other eom~anies have spent a lot of 
10ney developing these teehnclooles and that's why their products 
are expen11ve. When we jump lntc ~ew teehno1og1es, we must 
develop expertise. oev•lop1ng this expertise costs money. The 
tundino and schedule 11 aDpro~rlate for a oroup that ~as the 
expertise and must merely churn out another drive or whetever. 
And so we are chastised for m1ss1no the schedule because the new 
teehnolo;v contains some surpr11as. 

Even do1nQ buv•outs does not 101ve the prcblem, Take the 1U77 and 
1078 as an example. At the time, Pertee we1 the onlv reliahle 
ccmpanv that had a useable drive, althcu9h the drive had many 
problems, ~v the time other companies had cc~• cut with a sim~lar 
drive, we were eom~!tted to staying with Pertee, If we could have . 
afforded the ti~e and ~oney, we could have gotten a better drive a 
ccupl~ of Years later. 1he 1U77 has bee~ a real problem in the 
field and the TU7B 1s basically the sa~e drive. Several people 
here have 10ent a lot of time helplnq rertec fix their drive. 
Again tnese people have been operatinc in panic mode. And when 
these people find a problem, thev must then convince Pertee to f.1x 
the drive. we couldn't afford the time tc switch to a better 
drive so we spent the seme time hel~i~o Pertee fer free. 

l neve observed t~at ~cit ~arketinq !~put (when it's t~ere) comes 
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based upon marketing's c~1n1on and ~essiblY analvsts of the 
comPet1t1on, Market1nQ is supposed tc ~rovid• mark•t information, 
net competitor information, I don't need marketina to order and 
read manuals from the competition, I need analyses of what the 
marketplace needs, A case in point comes iro~ terminal 
ena1neer1~Q who never did find anv custoffer caPable of testing a 
half•du~lex feature that marketing said was 1 "octta have," 

As to Andy CKnowl•s?) not buyino into the CT ~reject, where was he 
when the engineers were sitting down •~d specityino ~hit the CT 
would do? ~o~, I don't know the ~eta11s, but he should show an 
interest in the project at the start, when his !neut is useful, 
~e, too, should take some responslb111ty for the pro1ect heino the 
b@st t~e engineers can do, we engtr.eers need help in 1Pee1fy1ng 
•hat to desian. we don't need inside buyers who onlv come 1n at 
t~e end and sav they don't autte like a troduct, 

~ears aqo, the TOPS•20 engineers asked the 
input and oot noth1no, ~hen the erojeet•s 
a marketing person ca~e UP and said that 
10PS•20, Where was he durinQ the desion? 

~arketinQ people for 
t1rlt release was done, 
ht didn't quite like 

As an ero1neer, I would like nothin~ better 
peo~le, or anvbody else tor that matter, to 
beatnnino of a Droject and help SDeeifY ~hat 
lcok 11kt, 

than tor marketina 
ecme to me during the 

the pro1ect should 

lhe result of all this is that the engineer and the enoineering 
manager become the scapeQoats, we lr the eno1neerin0 department 
need su~port from the m~rket1ng aree, tco often, the en9ineer1no 
department is left to SDte1fy the product because of the laek of 
1arketin0 input u~til it's too late, ~e don't have the money, 
cudget, or schedule fleX1b1litv to adjust to marketino's 1n~ut 
wner the input comes too little and too late, 

inQ1neer1no must not be bla~ed tor c~ano1ng ex~ectat1ons durinq 
the course ot a lono project, Let's realize that it's nobody's 
fault, work to change the produet, and allow more time and money 
for the pro1ect, Don't allow the ~roje~t development to fall into 
pen1c mode, 

~e must also be w1111ng to spend the ~cney to develop ex0ert1se in 
a chosen field, So~•how, most DEC products end up beinQ done in 
panic mode, I believe vou cannot develoc any expertise while in 
pen1c mode. The solution to deve1O0ino exPert1s~ ls to develop a 
product out of pan1e ~ode by spend1no the moneY et the ~eqinnina 
to do the pro~ect riQht, 

• 
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l reac ~ver v~ur ~emc SPverel ti~es ard tave a fp~ co~rrents Rnd 
suqnest.ic:rs. 

1~e ove~dll ton° 1 aet ~ro~ your merro is tt~t the enoineer is 
resrors1tle ~ot nnlv tor de~ianirc tre rroduct b~t also for 
Kroainq what spec5 the the croject shoult nav~ to best flt the 
nar~et. 1 thirk warketi~Q shoul~ take nuch nt the resecns1htlttv 
tcr ttF sre~itica~i~r Of the prnjPct due to rrAr~et eonstraints. I 
never talk to s~lesTen in the field art sn r rlo~~t know what the 
tiela -~rts. l neeri tote 8tle to ~epenr or, rrarKPtl~a tor tnis 
1rtorn~t1cn and tnr critical !nrut based Cl'1 the rrar~et. ~arkettna 
s~oulc aet lrvolv~d wit~ orojects a lot rrcre th~n I have seen or 
reard tn~rr cPt involved in the Past. I ~el1eVP t~~t thi~ Jack of 
rrerketiro 1n~ut to he the west cr1tical trotle" •P enalneers have. 

Cree ttP ~arket h~s brer 1dert1fied aro tne nPcessarv specs 
genereted, t~e enaineer sh011ld have a let of fle~lbilitv as to the 
scec1t1~ inc1ementation. I thir,k tnat a aood p~ilosochv for an 
ergtneer to follow -~en des1an1na a crocuce ts "ih~t weuld I lik~ 
to ~ee In tne prorjuct if t had to use it when l'rr dnne?" T t~1n~ 
t~at dr~rcac~ cre~tPS ~ ~uch qreater rerson~] co~~1t~ent tn 
exce11e~ce of 1~n1e~ertation. 

tcu spe~ify the Dee~ tcr reviews fn several r1a~es. I tnink in 
a~oit,cn, the ~arketinq ~eorle who srecif!e~ tte "roduct and the 
product i1nes wrio are qr.,1nq to i-uv tr,e rr~d11ct s.-.c,,,1~ come over 
ard actuAllv see ~nd use tne h!~adtcar~. H@rds o~ excerien~e is 
dl~ays uetter and ~ore me~n1nctu1 than readina 8 drv spec. l 
trlr>J< ,rat t/iis apt:"rr.act1 ,..,culrl re~uce prct:-lerrs alcl"~ the lines 
ncted 1r ~cur 1ast merro conrerntn~ lndv rct ltkiro t~e r, Project. 
l tn1nv com~unication ard construct!ve crittcis~ ~oulri increase. 
~e neec ci AOfkirc d!alon ~1th rPocle ~ne•lerlq~a~le ~bout ~h~t the 
rr~r~etpldCe nee~s. 

Ccncer~tr~ tne rule, "hP ¼he ProPoses, rces," do vou ~ean that if 
ore rroccses s~methinq, he must have or ~a~d a11 the expPrtise to 
a c n, e r· r r:- 1 e ct ? I t n cu ri ht y cu co 111,; r ' t Q et fun~ i Mg or re op l e for 
~ rro 1 ect urt1l vnu act~ tudaet aPrrcvPc. EYPert1se is Pxcens1ve 
er~ net ~l~avs imrreo1ately ~vailable. If snnPthf~a js •orth 
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icu write a lot ebnut evolution an~ rct hUlldi~o lo~er cost 
Prcfuct~ wtt~o~t 1ncreas1~g funct1rnal1tv. l thjrk ~e should 
cjvicP tr~ cc~Puter -crlri 1"tn twn croduct 11~es, those that must 
te hiqhlv corrcat1~le w1t~ the outsice ~crlrl (lArce tapes, for 
1rstdrceJ a"~ t~ose that need not 0e co~tetit1e •it~ the ~utsirle 
•crlo CcisKs and ter~in~ls, tnr instance). 111 of -~~t you sai~ 
nc1~s true tor non co~Patitle Products, tut do tnev nol~ true for 
cc~oatitle rrorlucts? ~ost ot the erst ct a ta,e ~rtve ts in the 
aree ot cirr~ttry tnat rra1ntains ccrrrat1~111ty. ~ost of the 
lrcustrv in tap~s ~re just 16k watchers. ne can ~uild in more 
afaoncstics, etc., hut the hasic drive nust ce IA~ co~D~tible. 
Since •e are so co"straire~, could not a valtd reasor for ~nether 
tape drive he t~at tne orlce is low? 1 believe that the LCGCR 
Pro1eC"t ts l"lf'llv aronnc because of Prtce. 
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Less wasted time and effort, better communications, ' n'>t:,VV\.. ~ . 
a more productive development process, and b · 

happier people with a better attitude can result from following the ... 

ten commandments 
for new product development 

THE PRI\IE RESPO\:SIBILITY of today's Cor­
porate Manager is to set that course which 
best insures the future health and survival 
of his business. There can be no doubt, 
then, that New Product decisions are some 
of the most important the manager must 
make. The l\ew Product Den.'lopment Pro­
cess also presents him with his greatest 
challenge heca11se it is: surrounded hy 

many market and technical unknowns, not 
well understood and difficult to quantify, 
where success is the sweetest and fail11re 
the most hitter, and an area with a high po­
tential for "gut" recommendations and sub­
sequent decisions. 

Without the luxury of solid information, 
the manager must rely on both his f'Xperi­
ence and common sense in new product de-
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c1s10ns. The "Ten Commandments" pre­
sented here provide a checklist for cutting 
to the quick on key issues and bringing to 
the surface the strengths and weaknesses in 
a new product portfolio. They apply equally 
well when viewed from a strategy/ 
marketing, technical, or manufacturing 
standpoint at almost any organizational 
level. 

o.-Uo \ronlJitd'.s 

o "-0.ui\'tj tfu I If It's worth doing, 
• it's worth doing right 

Doing product development right means: 
• Assuring that each project has the 

proper resources to enhance its probability 
of success. The converse of this rule also 
holds: "If you can't do it right, it's not worth 
doing at all." Resource allocation must limit 
the number of projects such that they are all 
done well, rather than having too many 

'',i ~w "Ju~ 
\Y'l~W\SO.f 

Cos+J t»tf. J 

iV\.~ M 

CJ ~ 

done poorly. 
~ • Reviewing projects periodically to en­r sure that resources, as applied to projects in 

the portfolio, are justified and that the 
portfolio balance is maintained when any 
projects are added or deleted. Y-i J~t 

hin-U. 
• Establishing project stages with techni­

cal and marketing milestones as prerequi-

/ 

sites for proceeding to the next stage. 
( Ql-\A l"j,u • Allowing sufficient time to do a thoro 

·-- -, marketing and technical joh. 
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I , \, ) • Putting decisions regarding the devel-
TI fY\12 L-' ~~s opment process at the organizational levels 

with "grass roots" technical and marketing 
understanding. 

• ()ualif)·ing all products by in-use test­
ing before introduction. 

Doing things the right way will not 
guarantee technical and market ,uccess for 
the product concept. Hcrn·ever, it does in­
sure that the proper emph,isis on the devel­
opment provides both a good chance of suc­
cess and the ansu.;ers that are required for 
periodic decisions in development. 

11 You are paying for answers 
• as well as products 

Think about how main times vou have 
heard the following qu~stions 1:egarding 
new products: 

• When can we have it? 
• What are our chances of having it? 
• Can the competition do it? 
• What is our business strateg\' assuming 

we have the new product? · · 
• \Vhat is our business strateg\' ifwe can't 

have the new product? , -
If you have heard or asked these ques­

tions, you know that the an,\\·ers are some­
times as critical as the exi,tencc of the new 
product. In fact, a \'O CO on a particular ap­
proach can, and often does. start the project 
and/or business off in a more fruitful direc-
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tion. It is critical that nev.: product devel­
opments be structured as decision trees 
with kev GOi\'O CO criteria. 

If on~ accepts the fact that answers are 
sometimes as important as the products 
themselves, the prospect of failure can be 
organizationally accommodated and con­
siderable wasted effort avoided. 

111 A fear of failure 
• will lead you there 

The possibility of failure to develop a 
product must be recognized and its conse­
quences accepted up front. Recognition of 
when it's time to call it quits can save much 
time and money. Questions concerning 
what can go wrong are as important as posi­
tive ones; they uncover potential "stoppers" 
for the development of the product, Fur­
thermore, if there is an organizational atmo­
sphere where failure is feared, the risks 
necessary to achieve success will not be 
taken. 

The greatest failure in R&D is the unwar­
ranted spending that can occur when funds 
are expended without having the proper 
technical and marketing foundation. 

Iv You are on an 
• exponential toll road 

The development of a product can be 
broken into five stages with each being the 
foundation for the next: 

• Basic research. The kind of technical 
knowledge building that occurs in broad 
scientific studies. ~1arket needs are not spe­
cific during this stage. 

•Applied research. Demonstration of the 
technical feasibilitv of a phenomenon. The 
market need is apparent and specific. An in­
vention may he rec1uired. 

• Exploratory decelopment/prototyping. 
Demonstration of the commercial feasibilitv 
of a known technical phenomenon. A ge1{­
eral product specification to meet a specific 
market need exists. 

• .\farwfacturing Decelopment. Demon­
stration of a manufacturing process capabil­
ity regarding specifications and cost. 

• Production. \[anufacture of the product 
in volume. 

As one proceeds up the scale, the proba­
bility of success increases and costs to 
achieve a gi\·en objecti\'e or product attri­
bute grow exponentially. A good approxima­
tion is that $ l of new product change in re­
search represents $ 10 in applied research, 
$ 100 in explorator:,· development, $1,000 in 
manufacturing development and $10,000 for 
a retrofit of production. This lesson has 
been learned by many, most notably the 
Department of Defense in their "total sys­
tems acquisition" c<mccpt of the 1960's with 
its concommitant cost o\·erruns. It's no 



wonder that resistance to change grows 
rapidly as a development proceeds. 

Projects should be reviewed at each stage 
of their development to determine what 
changes in their probability of success have 
occurred and the ante required to provide 
good odds for subsequent project stages. 

V If you can't pay the price, 
• leave the table 

Product development is an educated 
gamble and requires the best marketing and 
technical judgment of the players. As the 
development process moves forward, fact 
replaces opinion and the odds improve. 
From a business standpoint, the total R&D 
program represents an investment portfolio 
of varying risks and payoffs. 

The matrix diagrammed on this page rep­
resents the field to be played. Logically, one 
should always play above and to the left of 
the matrix diagonal. However, this in turn 
requires that enough money be laid down to 
assure odds consistent with expected 
payoff. 

V I Have a user/supplier contract 
• and climb the ladder together 

As stated earlier, each project should have 
marketing and technical milestones as pre­
requisites for subsequent stages. 

Marketing, as the user, owes the R&D or­
ganization a product specification and well 
founded market estimates to insure that 
technical efforts will not be wasted. If R&D 
accepts the challenge to develop the prod­
uct, it owes Marketing an honest appraisal 
of the probability of technical success and a 
willingness to flag critical events. As the 
development process moves through the 
various stages described under the Fourth 
Commandment, the level of precision re­
quires of both parties becomes much more 
stringent. 

New products have a tendency to gather 
crowds. They are not only exciting, but gen­
erally have a significant impact on business 
strategy. Care must he taken to avoid the 
free-for-all that can occur if responsibility 
and authority are not properly defined. 

V 11 Too many leaders means 
• no leadershlp at all 

Many kinds of organizational behavior 
can be observed at one time or another 
wherever new products are developed: 

• High level management has a great deal 
of interest. 

•Everyone wants in on the act when the 
odds look good. 

a\Vhen things look bad, a program can 
become orphaned and many politicians 
emerge pointing fingers. 

•Everyone has his own sandbcix and 

/J•v< 
doesn't like others to step in it. / r 

•Decisions tend to move up the organiza-:'\ f 
tion when the going gets tough. ) 

It is critical that responsibility and 0 
authority are delegated equally to the ~ 

/ 
i, 

I 

/ 

/ 
/ 

~ 

• 
/ 

/ proper organizational level. For large proj- a. 

ects, do yourself a favor and appoint one ~ 
person with over-all responsibility and 0 

authority. For smaller projects, one techni­
cal leader from R&D and one commercial 
leader with clearly defined authorities can 

low risk high 

be more appropriate. 
Project leaders should be chosen from the 

ranks of those who contmuall look forwarcI 

V 111 Sunken costs should neither kill 
• nor continue a project 

\Vhen someone says; "We have spent 
$1,000,000 on this project and must make it 
a success," or "We have spent $1,000,000 on 
this project and can't afford a penny more," 
think carefullv about what he reallv means. 
In the first ~ase, he generally i~ talking 
about a project to which he is emotionally 
attached and/or one that has a high "politi­
cal ROI" in the organization. In the second 
case, look carefully to see if he has one or 
more eyes in the back of his head. 

Money spent has already been taken by 
the croupier. The key question is, "Where 
are we, and what resources will it take to get 
to the goal?" 

Each project, regardless of resources con­
sumed, should be ranked/prioritized period­
ically versus all others in the portfolio to in­
sure that any spending changes are justified 
by strategic importance, probability of suc­
cess, and/or efficient use of resources. 

Costs for R&D, as any costs, are both di­
rect and indirect. One of the most expensive 
unmeasured costs is the extra, and some­
times unnecessary, effort consumed by 
premature paperwork and schedules. 

I X A sample Is worth ffn 
• rhousand pounds of paper 

A working model of a product or technical 
phenomenon is worth manv times the 
paperwork and meetings su;rounding it. 
Certainly, good record keeping in the form 
of laboratory notebooks and technical re­
ports is necessary to analyze where you've 
been and to provide documentation for fil­
ing patents. Additionally, marketing inves­
tigations and specifications must be docu­
mented. Periodically scheduled reviews, as 
far apart as possible, are necessary for good 
and continuing communications, as well as 
for decision inputs. 

Risk and payoff of R&D 
pro1ects can be 
considered ,n matnx form 
Logically, all pro1ects 
should be to left 
and above diagonal 

, 



The unnecessary efforts that can be elim­
inated generally fall into one of the follow­
ing categories: 

r,D • "Number crunching" exercises. 
r'.) u,11,D )~ • Posterior-covering memos and other 
p \ sso.ndbag:s, 

• Scheduling of inventions. - l., CT 
• Reviews that lead to meetings that lead 

to reviews ... + St.<..,tf\ol"l"3iri~ ~ O,C . 
In only one area can documentation be 

lacking before an invention is made: when 
the product concept involves those kinds of 
risks that can have sweeping strategic 
and/or legal ramifications. 

X The kind of risk Is 
• often more Important than costs 

The kinds of risk that can threaten the 
survival of a business go far beyond devel­
opment price tags. Some of these far­
reaching risks and their potential conse­
quences are as follows: 

• Decisions not to fund improvement of 
"bread and butter" products. You can bet 
the competion is out to do you one better. 
To underestimate him opens the door to 
your market. 

• Forward integration. Successful or not, 
you will lose some or all of your customer 
base. 

• Backward integration. You will most 
likely dry up your current source of supply, 

with the benefit accuring to your current 
competition. 

• Product safety and liability. A failure to 
meet expected consumer safety require­
ments can precipitate a product recaII that 
can all but put you out of business. 

• Product integrity. Putting out products 
that do not measure up to your organiza­
tion's reputation can ruin years of effort. 

Risks in any one of these categories 
should be documented thoroly and under­
stood "up-front" all the way to the top. If 
this is not done, at best, a lot of money and 
time may be spent on products that never go 
out the door. At worst, you could lose the 
business. • 
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INTEROFFICE MEMORANDUM 

DATE: 26 Jan. 82 
FROM: MIKE GUTMAN 
DEPT: PSD 
EXT: 223-528 5 
LOC/MAIL STOP: ML12-2/E71 

SUBJECT: PRODUCT EXCELLENCE - WHAT DOES IT MEAN TO ENGINEERS 

Thanks for a very st imul at i ng d icuss ion. I've tried to capture a 11 your 
thoughts below - please continue to input additional thoughts as they 
evolve. 

1. What? 

A. Figure out what you want to do and do it fast. 
B. Functionality for the$ 

1. More functionality, same cost. 
2. Constant functionality, lower cost. 

C. Can it be serviced? 
D. Can it be sold internationally? 
E. Is it easy to program? 
F. Balance between cost, performance and time to market. 
G. Easy to understand product? 
H. Easy to fix product? 
I. Product excellence is seen in our architecture, software and field 

service. 
J. Technology - means risk! Means new tools! Means being willing to 

do projects which might fail. Environment doesn't support risk 
taking. On budget+ on time= winner. 

K. No new parts because the hassle to bring them is is too high. How 
to fix? 

L. Change rewards for taking risks. 

1. If you hatch a turkey, you shouldn't be killed. 
2. Our review system doesn't mention risk. Why? 
3. Risk management should be at multiple levels. 

M. Software - who will generate it? ~ill it be in silicon? 

2. How? 

A. Establish the spec, be firm, but flexible. 
B. Lots of resoures at DEC, know where to look. 
c. Tools are very important - simulation. 
D. Need to understand how we build our products. 



E. Need to permit a team to bring together a wide variety of different 
disciplines to make excellent products. Involve people earlier. 
Helps time to market. 

F. We keep in format ion to our se 1 ves too long. (Skate in closet} • 
Engrs want to be sure before they tell anyone. 

G. Are we late to market because of too much buy in? 
H. Technology moving rapidly - need to decide and move - don't revisit 

and reverse very much. 
I. Need a radical rethinking of the way DEC does its (internal) 

business. -
J. Need to get rid of a-la-carte to reduce the options we need to 

document and support - go to automatic configuration. 

3. Who? 

A. Sense of pride, do I feel good about product? 
B. Who wants it? Know someting about customer. 
C. We should talk to people - DECUS. 
D. Should keep engineers on projects long enough to fix the problems. 
E. Do we expect engineers to know too much today? 
F. Who tells us what to design? No one - we're on our own. 
G. Need to "tell" marketing people what's good. 
H. Do we tell marketing people enough about what we're doing, so they 

understand the tradeoffs and don't yank us around? 
I. Who was our competition (HP, DG, IBt,,1, Prime, Semiconductor vendors, 

Apple). Our future competition will be semiconductor manufacturers 
and Japanese. 

ll. When? 

A. Cost has to be right when product appears. 
B. Time to market being hurt by relatively inflexible manufacturing 

- organization. 
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HEURISTICS FOR BUILDING GREAT PRODUCTS 
(DRAFT FOR COMMENT) 

FIVE SETS OF DIMENSIONS FOR BUILDING GREAT PRODUCTS 

NEED BE ATTENDED TO (ROUGHLY IN ORDER OF IMPORTANCE): 

• A RESPONSIBLE 1 PRODUCTIVE AND CREATIVE ENGINEERING 

GROUP; 

• P~ODUCT AND DESIGN METRICS (coMPETITIVENESS); 

• DESIGN GOALS AND CONSTRAINTS; 

• PRODUCT EVOLUTION 1 REVOLUTION AND DEATH; AND 

• THE ABILITY TO GET THE PRODUCT BUILT AND SOLD• 

GB3.S3-18 



ENGINEERING GROUP 

THE TEAM MUST HAVE: 

• A CHIEF DESIGNER/CHIEF PROGRAMMER TO FORMULATE AND 

LEAD; 

NO COMMITTEES AS DESIGNERS 

• MANAGEMENT WHO UNDERSTAND THE PRODUCT SPACE AND 

WHO HAS ENGINEERED SUCCESSFUL PRODUCTS; THE TWO 

MOST IMPORTANT JOBS ARE: 

• MAKING SURE THAT EVERYONE KNOWS THEIR JOB; AND 

• ESTABLISHING AND REVIEWING WORK ON A TIMELY 

BASIS1 l•E• MBO. 

• TEAM SKILLS AND RESOURCES TO IMPLEMENT THE 

PROPOSAL SO THAT WE ADHERE TO THE CARDINAL RULE OF 

D1GITAL1 "HE WHo PR0PoSES1 DoEs"; 

• AN UNDERSTANDING OF THE DESIGN 1 DESIGN PRODUCTION 

(EG• CAD) PROCESSES 1 AND MANUFACTURING PROCESSES• 

GB3.S3-18 



BEHAVIORALLYJ THE TEAM MUST: 

• DO IT RIGHT THE FIRST TIME; 

• EXECUTE THE PROJECT IN A TIMELY FASHION; 

• LIMIT PROJECTS TO LESS THAN TWO YEARS BY A SMALL 

TEAM• 

• NOT PREDICATE A PROJECT ON SCHEDULING INVENTIONS 

IN THE DESIGNJ PROCESS AND CAD AREAS• 

• HAVE A WRITTEN DESIGN METHODOLOGY; 

• BE OPEN AND HAVE EXTERNAL REVIEWSJ AND CLEARLY 

WRITTEN PRODUCT DESCRIPTIONS FOR INSPECTION; 

• START SMALLJ BE REVIEWED AND GROW ON ITS 

DEMONSTRATED SUCCESS; 

• LEARNJ IN ORDER TO HANDLE THE INCREASE IN 

COMPLEXITY 

GB3.S3.18 



PRODUCT METRICS KNOWLEDGE INCLUDES: 

• PRODUCTS FOR WHICH THERE'LL BE NO COMPETITOR; 

• ALL PRODUCT COST METRICS; 

• ALL PRODUCT PERFORMANCE AND COST/PERFORMANCE 

METRICS; 

• REASONS WHY THE PRODUCT WILL SUCCEED; 

• MAJOR COMPETITOR PRODUCTS BY COST1 PERFORMANCE AND 

FUNCTIONALITY; 

• LEADING EDGE 1 INNOVATIVE 1 SMALL COMPANY PRODUCTS; 

• PRODUCTIVITY1 QUALITY AND DESIGN PROCESS METRICS 

FOR PROJECTS 

GB3-S3-18 



DESIGN GOALS AND CONSTRAINTS 

• GOALS AND CONSTRAINTS MUST BE WRITTEN DOWN AND 

UPDATED FROM THE DAY THE PROJECT STARTS• 

• A PRODUCT CAN ONLY HAVE A FEW GOALS AND 

CONSTRAINTS• THE RANKING IS USUALLY: IT MUST WORK 

AND HAVE IMPROVED COST OF OWNERSHIP~ BE THE 

SHORTEST TIME TO MARKET~ HIGHEST PERFORMANCE AND 

LOWEST COST• 

• IF A STANDARD EXISTS~ FOLLOW IT OR CHANGE IT FOR 

ALL! 

• IF A STANDARD IS FORMING GO ALL OUT TO SET IT• 

• PRODUCTS MUST BE DESIGNED FOR EASY TRANSLATION 

INTO IN ANY NATURAL LANGUAGE SINCE WE ARE AN 

INTERNATIONAL COMPANY• 

• ALL PRODUCTS MUST HAVE BE CUSTOMER INSTALLABLE AND 

MAINTAINABLE• 

• PORTABILITY IS AN IMPORTANT GOAL• 

GB3.S3-18 



WHEN TO CREATE, WHEN TO EVOLVE 
AND WHEN TO STOP PRODUCTS 

• IDEAS MUST EXIST TO HAVE PRODUCTS! IF WE DON'T 

HAVE IDEAS TO REDEFINE OR EXTEND A MARKET, THEN WE 

SHOULD NOT BUILD A PRODUCT• 

• A PRODUCT TREE MUST BE MAINTAINED BY EACH 

ENGINEERING GROUP SHOWING ROOTS, GESTATION TIME 

AND LIFE• 

GOODNESS AND GREATNESS= NO CRAPPY PRODUCTS 

• BE ELEGANT AND HIGH QUALITY; 

• OFFER AT LEAST A FACTOR OF TWO COST-EFFECTIVENESS 

OVER A CURRENT PRODUCT; 

• BE BASED ON AN IDEA WHICH WILL OFFER AN ATTRIBUTE 

OR SET OF ATTRIBUTES THAT NO EXISTING PRODUCTS 

HAVE; 

• BUILD IN GENERALITY, AND EXTENSIBILITY; 

• BE A COMPLETE SYSTEM, NOT PIECE PARTS; 

• BE A GREAT SYSTEM BECAUSE THE COMPONENTS ARE 

GREAT; 

• IF WE DON'T MAKE IT, BUY IT; 

6B3.S3.18 



ELEGANCE: WHAT IS IT? 

Russ DOANE: #EVERY FEATURE CONTRIBUTES TWO BENEFITS" 

RH DICTIONARY: •GRACEFULLY REFINED1 DIGNIFIED1 OF HIGH 

QUALITY" 

GUALITY = LACK OF EXCESS (ESPECIALLY ERRORS) 

ELEGANT DESIGN IS THE USE OF A PART TO PERFORM MANY 

FUNCTIONS• 

ARCHITECTS SAY: "LESS IS MORE•" 

SOME EXAMPLES: THE STORED PROGRAM COMPUTER (USE OF 

MEMORY)1 THE 

APL-

GENERAL REGISTERS 1 THE UNIBUS1 PASCAL1 

SEVERAL PIONEERS: "LEAVE A FEATURE OUT THAT CAN BE DONE 

ANOTHER WAY•" 

IT CAN SOMETIMES CONFLICT WITH OTHER GOALS LIKE 

ORTHOGONALITY• 

Bur TOO MUCH ELEGANCE IS TRICKERY• 

GB3.S3.18 



PRODUCT EVOLUTION 

• LOWER COST PRODUCTS REQUIRE ADDITIONAL 

FUNCTIONALITY TOO; 

• CONSTANT COSTJ HIGHER PERFORMANCE PRODUCTS ARE 

LIKELY TO BE THE MOST USEFUL; 

REVOLUTIONARY NEW PRODUCT BASES 

•ANEW PRODUCT BASEJ MUST START A FAMILY TREE FROM 

WHICH SIGNIFICANT EVOLUTION CAN OCCUR• 

PRODUCT TERMINATION 

• A PRODUCT EVOLUTION IS LIKELY TO NEED TERMINATION 

AFTER SUCCESSIVE IMPLEMENTATIONSJ BECAUSE NEW 

CONCEPTS IN USE HAVE OBSOLETED ITS UNDERLYING 

STRUCTURE• 

GB3-S3-18 



SELLING AND BUILDING THE PRODUCT 

• IT HAS To· BE PRODUCIBLE AND WORK., AND BE USEFUL TO 

SOFTWARE; 

• A BUSINESS PLAN WITH ORDERS AND MARKETING PLANS 

FROM SEVERAL MARKETING PERSONS AND GROUPS NEEDS TO 

BE IN PLACE; 

• NEVER BUILD A PRODUCT FOR A SINGLE CUSTOMER., 

• IT MUST BE DONE IN A TIMELY FASHION ACCORDING TO 

THE COMMITTED SCHEDULE., PRICE AND FUNCTIONS; 

• IT MUST BE UNDERSTANDABLE AND EASY TO USE• 

GB3.S3-18 



PRODUCTS THAT HAVE NOT MET EXPECTATIONS 

PDP-8/S 

VT8/E (REUTERS)J VT14 (FOR PDP-14 

VT30 ETC. (CSS) 

VT15J GT40J GT60J MEGATEK BUYOUT (ENG P/L) 

VSVll (LDP AND CSS) 

VT20J 21J 61TJ 71J 171 (TYPESETTING P/L) 

LA36/BSRJ LA36/TU60J LA120/Tu58 CATT) 

MINCJ MINI-MINc (LDP P/L) 

PDT llOJ 130 150 (SPECIALIZED CUSTOMER) 

GIGI (EDU P/L) 

VT 103 <TPG) 

ll/60J DS315J 11/23 

LA34 

WSlOOJ WPS78J WPS 278J DECMATE I? (WPS P/L) 

GB3.S3-18 
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PITFALLS OF LOW END PRODUCTS 

-CUSTOMER SPECIALIZED 

-SPECIALIZED MARKET NOT DOABLE WITH GP TERMINAL OR SYSTEM 

-DONE ON A LIMITED BUDGET• JUST ENOUGH SPENDING TO LOSE• 

-MARKETING DEMANDS IT- ENGINEERING DESIGNS IT-

0 POOR ENGINEERING LEADERSHIP TO PROVIDE THE RIGHT SOLUTION 

0 POOR SOLUTION COMPARED TO COMPETITION 

-INADEQUATE PRODUCT SUPPORT IN MARKETING OR ENGINEERIN 

GB3-S3-18 



HOW CAN WE REDUCE THE TIME TO INTRODUCE PRODUCTS? 

BY DOING QUALITY ENGINEERING··· NO REWORK IN THE TESTING PHASES 

GETTING THE QuicK TURN AROUND PROCESS TO A WEEK 

PRINTS TO CORRECTLY BUILD MODULE 

MID-LIFE KICKERS AND MULTIPLE IMPLEMENTATIONS PER DESIGN 

WHAT IS QUALITY DESIGN? 

FUNCTIONAL SPECIFICATION IN A WORKING~ DESIGN LANGUAGE 

QUALITY DESIGN 

CHECKING OF THE DESIGN BY DESIGN WALK-THROUGH (CODE WALK THROUGH) 

SIMULATE AND VERIFY THE DESIGN• PREPARE TEST DATA 

BUILD IT AND VERIFY THAT IT WORKS AS DESIGNED 

GB3.S3-18 



COHEN'S ELEMENTS OF SOFTWARE QUALITY 

PACKAGING 

lNSTALLABILITY 

EAsE oF UsE 

RELIABILITY 

PERFORMANCE 

FEATURES 

SERVICE TO USERS 

MA I NT A I NAB I LI TY 

MAINTAINENCE 

COMPATIBILITY 

EVOLVABILITY 

TIMELINESS 

••• ALL OF THE ABOVE 

GB3-S3-18 



MHAT IS A 1>£SIGN METHODOLOGY? 

,ROCIIS CMARACTIRIZATION 

DlSIIN sr1,1, Tl"II, L(AR~MI, ICM(DULINI 

DISJIN Rl,RISINTATJON 
; 

[,"YSICAL,fUNCTIONAL) X [LEVELi) X 

[A"OUNT AND KIND Of DITAIL] 

CONVENTIONS (FOR NANES) AND RULES FOR CREATING THE DESIGN 

WHAT ABOUT A "ODERN DESIGN SYSTEM 

ON£ DATAIASE THAT HAS ALL SIGNALS, IOXES AND THEIR DEFINITIONS 

HIIRARC"IAL, WITH TOOLS TO CONSTANTLY CHECK ALL ASIERTIONI••• 

NO fllDINI FORWARD OF DESIGN THROUGH A SERIES Of ,ROGRANS 

INTERACTIVE 

SINULATION AND V[MlflCATION AME ESSENTIAL 



-
PROJECT MANAGEMENT 

0 RECOGNIZE THAT TIME, NOT MONEY1 IS THE ENEMY: 

- ~ IS THE RESOURCE TO BE CONSERVED 

- MONEY IS USED FOR MAKING TRADE-OFFS 

O Fr RM UP AND GET COMM I TM ENT TO THE PRODUCT' 

SPEC/BUSINESS PLAN, HAVE cuT-oFF DATES, STICK TO 

THEM - No SURPRISES! 

- }F YOU HAVE TO CHANGE, MAKE SURE THE BENEFIT IS 

GREAT ENOUGH FIRST TO JUSTIFY EVEN DETERMINING 

WHAT THE COST MIGHT BE 

0 USE GOOD PROJECT MANAGEMENT 

0 REVIEW PROGRESS - MEASURE IN DAYS/WEEKS FROM THE 

TARGETED END DATE• 

8 IY1 OS. 
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PROJECT MANAGEMENT <CO-NT'D> 

0 USE GOOD PROJECT MANAGEMENT 

GIVE ONE PERSON YOU TRUST CLEAR OWNERSHIP 

• PROJECT/BUSINESS - GENERALIST 

STAFF x-FUNCTIONALLY WITH GOOD, DEDICATED PEOPLE 

PUT THEM PHYSICALLY CLOSE TOGETHER 

GET CORPORATE BACKING 

CREATE A STRONG TEAM FOCUS 

PLAN THOROUGHLY - DESIGN.. IN PARALLELISM 

MAKE SURE YOU HAVE ENOUGH MONEY 
. 

DON'T CHANGE THE SPECIFICATION 

STAY AWAY WHILE THE WORK IS GOING ON 

HAVE A CLEAR, QUICK, nBUBBLE-UP" DECISION-MAKING 

PROCESS IN PLACE 

REVIEW PROGRESS, MEASURE IN DAYS/WEEKS FROM END 

DATE 

Focus ON TIME AS THE ENEMY 

• "How CAN WE MAKE THE DATE?" 

NOT 

• "WHY WE ARE GOING TO SLIP·" 

SET A CLEARLY DEFINED/FIXED PRIMARY 

PRODUCT/PROJECT GOALS - UNDERSTAND ANO MAKE 

SECONDARY GOAL TRADE-OFFS AGAINST THEM• 

SET FIXED EXTERNAL (PUBLIC) PROJECT TARGET DATES 

TO FORCE PRODUCT/PROJECT CLOSURE• 



---DESIGN VERIFY/TEST PROCESS 

o DEFINE/EXPLAIN THE DVT/DMT/PMT so THAT EVERYBODY KNOWS WHAT 

IS GOING ON 1 WHAT TO EXPECT1 AND WHEN 

0 TREAT DESIGN TESTING AS AN INDEPENDENT "DO" PROCESS (NOT AN 

OVERHEAD FUNCTION) 

PLAN IT RIGHT/DESIGN IN PARALLISM 

PROVIDE ENOUGH MONEY/PEOPLE TO DO THE JOB 

MAINTAIN A HIGH VISIBILITY ON WHERE WE ARC - WHAT'S NEXT 
- WHEN 

APPLY SERIOUS MANAGEMENT TECHNIQIJES TO IT 

0 HAVE A TEST SPEC - TEST ONLY TO IT, NOT BEYOND IT 

0 P1JSH PROBLEMS TOWARD BEGINNING WHERE THEY ARE CHEAP T~ FIX 

Focus ON DVT (HARDWARE/FIRMWARE/SOFTWARE) 

0 ONLY ENTER OMT/PMT WHEN YOU ARE 90% CERTAIN OF PASSING 

0 PROVIDE A CLEAR "RECOVERY" PROCESS TO CORRECT PROBLEMS THAT 

ARE DISCOVERED 

0 UNDERSTAND HOW THE MACHINE WORKS - UNDERSTAND WHAT IS OK -
WHAT STILL NEEDS TO BE TESTED 

- 10 -



DESIGN SERVICES/PROTOTYPE BUILD PROCESS. 
$~ W-1., \;h 0. b ( Po- ~ \Q oet_,1 cf 

0 MAKE MISTAKES ON PAPER - NOT IN HARDWARE 

l!Sf: SIMULATION TOOLS - HARDWARE/FIRMWARE 

USE OESIGN REVIEWS 

ASSURE PRODIICIBlLITY 

AVOID RE-LAYOUT CYCLF-S 

0 ALLOW SPACE IN THE DESIGN FOR FLEXIBILITY - DoN'T 

llNNl:CESSARILY PACK TOO MIJCH ON ONE BOARD/IN ONE RQM 

0 KEEP DOCUMENTATION CLEAN AND uP-To-oATE 

0 SUBMIT "CLEAN/COMPLETE" DESIGNS TO p.c. LAYOUT 

USE DESIGN CHANGE CUT-OFF DATES 

STAY AWAY 

0 GET THE SERVICE GROUPS ON THE NEW PRODUCTS TEAM 

0 CONTINUE THE LITTLETON Tl!RNAROUND IMPROVEMENTS 

0 ANTICIPATE TECHNOLOGICAL CHANGE WITH NEW CAD TOOLS 

- 11 -



MANUFACTURING 

0 HAVE A STRONG CENTRAL TERMINALS New PRODIJCT GROUP TO SERVE AS 

THE MKT/ENG/(.S. INTERFACE FOR THE PLANTS 

GET MISSIONS/ROLES/RESPONSIBILITIES CLEAR 

WHo's DRIVER/OWNER ANn WHO'S SUPPORT, WHEN 

0 BE RESPONSIVE - USE SENIOR MANUFACTURING PEOPLE THE PLANTS 

TRUST TO ANSWER QUESTIONS/MAKE DECISIONS QUICKLY 

- 12 -



CHIEF DESIGNER: 

MANAGEMENT: 

TEAM: 

UNDERSTANDING: 

VENUS: WHAT WENT WRONG? 

3 LEVELS; DISCONNECTED FROM PROJECT; LACK OF 

RIGHT REVIEWS; FOCUS ON PROCESS, NOT PRODUCT 

CONTRACT PRECEEDED TEAM; ORGANIZATION MUDDY 

POOR ON HOW TO DESIGN; CAD OK: MFG· VERY 

GOOD 

TIMELINESS: PROJECT ALWAYS 27 MONTHS AWAY; PLAN DIDN'T 

SUPPORT THE SCHEDULE 

DESIGN METHODOLOGY: WORD OF MOUTH, TOO MUCH PAPER, DESIGN TO 

SCHEDULE, BUILD A BREADBOARD THEN REDESIGN 

I T ! 

REVIEWS: 

LEARNING: 

INADEQUATE; MISALIGNED GOALS 

INADEQUATE KNOWLEDGE ON HOW TO DESIGN, 

COMPLEXITY MANAGEMENT, AND SCHEDULING 

PRODUCT METRICS: FINE 

GOALS: MUDDY••• NOW IT'S TIME TO MARKET 

CUSTOMER INSTALL: FINE 

ELEGANCE & QUALITY: TOO MANY IDEAS (AND PEOPLE) 

GB3-S3-18 



VENUS: NOW 

CHIEF DESIGNER: ALAN KoTOK 

MANAGEMENT: Boa GLORIOSOJ PRIMARY FOCUS IS ON PROJECT 

TEAM: HIERARCHY 

DESIGN METHODOLOGY: PROCESSES WRITTEN; HIERARCHY OF SPECS; 

QUALITY-BASED DESIGN VS• SCHEDULE BASED; 

DESIGN WILL WORK BEFORE ITS BUILT; DESIGN 

PROCESS MODEL 

UNDERSTANDING: INCREASING; COURSES ON COMPLEXITY AND SW 

REVIEWS: A HIERARCHY; MONTHLY WITH MILESTONES 

GOALS: WORKS; TIME TO MARKET; PERFORMANCE; COST 

GB3-S3-18 



WHAT IS A DESIGN METHODOLOGY? 

PROCESS CHARACTERIZATION 

DESIGN REPRESENTATION 

DESIGN STEPS 1 TIMES 1 LEARNING1 SCHEDULING 

[PHYSICAL 1FUNCTIONAL] X [LEVELS] X 

[AMOUNT AND KIND OF DETAIL] 

CONVENTIONS (FOR NAMES) AND RULES FOR CREATING THE DESIGN 

WHAT ABOUT A MODERN DESIGN SYSTEM 

ONE DATABASE THAT HAS ALL SIGNALS 1 BOXES AND THEIR DEFINITIONS 

HIERARCHIAL 1 WITH TOOLS TO CONSTANTLY CHECK ALL ASSERTIONS••• 

NO FEEDING FORWARD OF DESIGN THROUGH A SERIES OF PROGRAMS 

INTERACTIVE 

SIMULATION AND VERIFICATION ARE ESSENTIAL 

GB3-S3-18 



00 BURT DECGRAM ACCEPTED S 2131 0 58 21-HAR-82 14:41:27 

***************** * d i s i t a 1 * 
***************** 
TO: DIANA MAYER 

SUBJECT: RE: DESIGN LECTURE SERIES 

DATEt SUN 21 HAR 1982 2t40 PH EST 
FROM: GORDON BELL 
DEPT: ENG STAFF 
EXTt 223-2236 
LOC/MAIL STOPt HL12-1/A51 

Please send me the relevant section. I must confess that in 
Puttins the Phase review into such an awesome book Cit has lots 
of blank space) versus the thinest possible book and tiShtest 
Possible set of words, it has chased me away from readins it. 

Also, I think otherlook at this and say we've lost a lot 
bw trYins to set ever~one to Paint by the numbers. This 
virtually assures that a Product ProJect is very bis, Just to 
fill out the Plethora of forms. 

For the critical first part, I like readins onl~ a few Pases 
of SPec to find out why the Product is Soins to be Sood. If 
it doesn't POP out in the summary, then auite likely we have 
a Problem. 

Also, if we Put more focus on Preliminar~ work, which may 
also set the ensineers to ensineer versus fillins out the 
forms, then the transition to Phase 1 misht best be a workins 
breadboard instead of loads of PaPer. 



***************** * d i s i t a 1 * 
***************** 
TO: *GORDON BELL 

SUBJECT: DESIGN LECTURE SERIES 

DATE: SUN 21 MAR 1982 1:25 PM EST 
FROH; DIANA MAYER 
DEPT: CENTRAL ENGIN OPER 
EXT: 223-7612 
LDC/MAIL STOPt ML3-5/T47 

RE: DESIGN LECTURE SERIES MARCH 18 on EnsineerinS ProJect Msmt: 

1) INSPIRATIONAL: Listenins to a brilliantl~ conceived and executed 
discourse on the structure of technoloSical chanse and manaserial 
misconceptions of the Process, I reflected that we hadn't heard 
Professor Bell since Stratton V, How can we set ~ou to address 
the troops a bit more often,,,no one else can brinS tosether so 
much current theor~ <Demins, etc> and aPPl~ it to current 
Problems as well as wou do. 

2) TIMELINESS: I am currentl~ strusslins to define functional and 
desisn specifications. Standard 'assessment suides' for these 
specs were not available for the Phase Review Process Notebook 
accomPan~ins DEC STD 028 recentl~ issued b~ Picariello. You mentioned 
these documents in the lecture, Could ~ou send over to Charlie's 
office an~ source materials or references or insishts on these 
specifications? You misht want to check the •milestone descriPtions• 
in the notebook to see if the~ asree with ~our concepts. We 
can revise them if the~ do not. 

Resards, and thank wou for Providins much food for thousht on 
Ensineerins Manasement in the BO's at DEC. Diana 

21-MAR-82 13t27t14 S 2070 EMML 

EMML MESSAGE IDt 5157958020 



***************** * d i ~ i t a 1 * 
~**************** 

.... :3 .... 

DATE: MON 22 MAR 1982 10:38 AM EST 
FROM! GEORGE THISSELL 
DEPT: CSE PLN'G & OPERAT'NS 
EXT; 223-·7698 
LDC/MAIL STOP: ML12-3/A62 

SUBJECT: COMMENTS RE GREAT PRODUCTS HEURISTICS 

·1· --. -· .. t .1. ma·=1, a couPle of sussested additional heuristics and a 
sussested chanse: 

-Thoush a development ProJect's a ProJect, software is not the 
~ame as hardware; for example software doesn't die and is much 
harder- to r0:1"lace onc0: it ha-s; us!::~'!'-s; who like it ··· ~~itness RSTS 
;;;r,i:1 Fn-·-ll. 

Bs definition "Sreat people" have done scmethins sreat -
corrollaries are that Potential needs a chance to Prove itself; 
~nd there are no winners from a losin~ Product • 

• @akin~ swre it's a successful Product 

(otherwise whs does he need a successful backsround ?> 

22-MAR-82 10:38!50 S 4591 EMML 
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cc: FRANK GRIMALDI 
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DATE: TUE 23 MAR 1982 5!29 PM EST 
Fr-~OM: BOB LO rz 
DEf'T ! F'DT 
E :x: T : :~? :~~ :3 -·- ~::; ·7 :? -4 
LDC/MAIL STOP: ML8-3/T13 

SUBJECT: FEEDBACK ON YOUR DRAFT TALK, "HEURISTICS , .• " 

swesest same or all of the .(:• ~ ... "'l 
l .... ,.,. owin~ bullets under sour 

MANAGEME~T W~J LJNDER~TANr THE PRODUCT SPACE ,,. 

:::· c r- ~::• ;< f.$fii ;:;,.- J t-::i ., r· 1=1 ::.~1J la ·1 
• ., J. or,-:,;: -::=r I c1 c)'f" .. ·f i c !:::• ~JD r- i.-:. f:! ·r· ·~:- 1,-J i 1 J. f o ·:··c·1':!: 

a cc u -3 t. i c· d 11 '.!i ri c :!. s ::t r1 r c:: 1-J 1 .. i c t ·:::. e: u t.. ::J ·f· t. h (-:·~ (J ·f f J. c '!!.:.• ,, 

LOWER COST PRCDUCTS REQUIRE ArD!TIONAl FUNCTIONALITY TOO: 

Co0stant noise level/Jecreasin~ cost curve -- Probabls 

CONSTANT COST, HIGHER PERFORMANCE PRODUCTS ARE LIKELY TO BE 
i'i():3T tJSEFLJL.. 

t·Jhc~ i .. EJ c)·ff· .Lc;,~:-.1 ~:~·on1f·;{:?t i L·.':;.1 it. ::J i ~; c~ cc)r1~=:.i de: r-2-t. i cJr,, in1r:.-rc;,.;e 
ac 1::;:J::> t. j_ C ~! J. ;::~f: J·· ·f Dr Hi ar-1 Cf::! ~:Ji ·l:_.1""·1 E' -~ C f·1 r1t .. 1 W O Y" n ri1 id .. ·· l if" eci n 

F, roduct. 
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•===============* 
# D I G I T A L # I N T E R O F F I C E M E M O R A N D U ~ 
•===============* 
TO: Gordon Bell 

SUBJ: Heuristics and great products 

n e ,.. r r, r • H e J l , 

DATf~: 
FRC:-i: 
DfP'f: 
E~T! 

30 M;,irch 19B2 
Geoffrey Feldman 
VENllS 
23t-6259 

Mfl;TL STOP: H0•2/E78 

1 enjcyec your t,'\.l.k last Fr1dav. Here are son,e of rry tnouQhts regarct1nci 
it. 

It tnos~ that ~rnpose, ~0 then, doers should oe proposers. They 
met tne Key rPcuirement. If workers should demand(Propose) 
manaaement they should be atle to manaae(dO) tnemselves. Out of 
falls the co~cJusion that •orKers s~ould ~e self manaqinQ. 

have 
good 
this 

In tact in t~is tnJno wn1cn we call ~atr1x reanaae~ent that is essentialy 
the case. T~e prcblP~s co~e ~he" tne cara~eters of that self management 
are not unaerstond. ~hen enoineers in other companys ask me what it 1s 
11Ke to ~ork here, J have a very succipct answer. "DEC 1s a nice place 
to ,ork, vou can de almost anvthino you want consistent ~1th the 
comPanvs goals." "lhe ~ad news is that everyone else 1s dnina what they 
want, sorueti"es ft is to vou." 

I ofte~ t1na cases where t~o oroups are, wfth the very best intentions, 
PursuinQ oooos!nq n0a1s. ~oth qroups believe they are making the most 
money trev can for DiqitaJ. Oftf!n thev could iii,al<'e more if thelr goals 
were n:cre in synch. People nePd to take a rr:ore qlob~l vtew of their 
role ~ithin the co~panv. Some exarocles of tnis are 20 DECnet/VMS 
DlCnet, GlGJ/the VT12~, ED servicPs/EnQineerinq ~roups. 

" u n ct 1 or, rel~ t i v e to v o or a r our s j n c e t t, t s i s the ea s i est way to 
however, always check your actions against th~ ouestion, 
aoregate attect •ith otner arours t~e ~est tor the companv?" 

third(. 
"Is the 

Do not torrr such an e~nticnal comm1t~ent to vour rleslon that you execute 
it •he~ it s1~~1v snoald re rut to death. Also many Projects become so 
loaded •itn teeturPs try!nn tc serve nanv masters that tney never work. 
Dn net ~esiqr ~ast caPacitv to execute C1n Dot~ senses). Know when e 
des1a~ 1s really two desicns. ~eer it sl~Ple. TRAX would have been 
wondert1;1 ,,an it bP.en sirrPle. lnsteao it orokE" the capacity of the 16 
bit arc~itectur~ to suprort co~Plex sottwAre. ADE was a nice idea 
Unfortunat~lv it was o~sclete oetore it was finished. That should have 
been thF en,:, of 1t. 1,01> it ib c1r1 'If' honse' {HOdnct and will be a 
buroe~ for years to co~e. 



Heuristics and great products 
(Geoffrey fel~~an ) 

Paqe 2 

Some of tr,e ar:ove :,1ere t 011cl'1Pri on tn your talk, but I feel could tiave 
been more exnliclt. The issues of c~nfllctino qoals and not tnrmlnq 
emotional Attachments that cloud judoe~ent are the hardest for 
1naividuals to ran~oe. ~e are often skewered by such Primal instincts 
as territorial i~rer~ttve and an overly maternal (/paternal, parental?) 
attitude towaro our ideas. ~e ~ust re~ember that in nature mothers eat 
tne1r young in the co~mon good. 



TO: ST !,l~ PEAP.SON 

CC: 000 
Soft~are Product Managers 
Julius t1arcus 
Jane :.lard 
!·'.arty P.offmann 

INTEROFFICE f\fiEMORANDUM 

~~;~; ~:T~~~\;~CHHOLTZ iV .. ' J,t,-
DE?'i": NETWORi:S 
EXT: 2533 
LOC/!·'...Z:...IL STOP:ML12-3/f\62 

SU:3J: THE NEW PRODUCT DISASTER PHENO/·~ENO:~ 

1·:ost of the money we spend on product develop1:1cnt actually goes to re-engineer 
or enhance exi_sting products, but every once ir. a while. we actually succeed in 
introducing a 'new product', i.e., one which includes a substantial set of new 
features not previously found together on a given class of systems. With few 
exceptions (at least in the software area) we end.up regretting at least a few 
of the initial sales of such new products. This memo explores how and why we 
get ourselves into this situation and possible alternatives to lessen the pain . 
for foture product introductions ·(oCOPS, DBMS, TPS, ..• ). The memo was ~otivat­
ed by the DECNET problems we've had at Oeering-Millike~; .but the problem tran­
scends DECHET, and has been a characteristic of DEC software introductions at 
least as long as I hav~ been observing them. 

~ymptor.1s of a new product disaster 

The new product disaster usually has the following visible tharacteristics: 

1. Occurs within first 6 months of FCS (sometimes just prior to FCS). 
. . 

2. l~ormally shows up as less than adequate performance (in terms of number 
of users, lines, response times, transactions per second, etc.)._ 

3. Occasionally shm.;s up as irremediable configuration problems (surpasses 
limits of virtu.al or physical address space, system bandwidth, etc.}. 

4. Usually requires some internal.mod1fications to the internais of the 
product. Genera 11y thoug_ht to be mi nor at pre-sa 1 es time, lhey inevitably 
are not. CSS, PL90 and/or the customer may plan to implement changes. 
Almost always requires bailing out by product developers. 

5. Usually involves big systems with lots of 'potential. follow-on business'; 
often major customer. · 

6. Usually involves agressive salesperson who 'knows DEC' and has hooks into 
the Development organization~ 

7. Usually has extensive product-line pre-sales involvement, with some· 
assistance and review from development. 

8. Usually shows up at least once per product in the Texas District {comprising 
1exas, Oklahoma, and Louisiana) . 

• 

http://efid.t.Jp
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:,ny situation characterized by four or more of the above syr.1ptOiilS either is 
or is ripe for a disaster. {Letters to Ken, threats, A/R problems, excessive 
support costs, etc.). 

What causes these· disasters to occur? 

There are relatively simple forces at work that motivate each of the disaster 
· syr.iptoms. It's useful to understand them in order to understand how to prevent 

them. These forcing phenomena {correllated with the syr:1ptoms just described) are: 

1.1 These sales are invariably made before FCS, ·often before field test. The 
actual limits of the product are not understood,·so it's easy to oversell. 
(We use disasters like this to learn what the limits are.} Ourfng the pre­
FCS period, all products a re 'perfect' ; they have .-no warts. They a re 
infinitely expandable with infinite perfor~ance, require no core, store 
infinite data in almost no buffer space, and are easily modified, even with 
no internal documentation. The field and CSS can r:1odify them without any· 
training whatsoever. 

1.2 It is depresstng to note that on the one recent product (IAS) where we 
emphasized limitations in the introduction package, the field has been very 

· slow to accept anq promote the product. The implicit reasoning seems to be 
that if we admit to limits, the product must be a real dog, since the other 
products are billed as perfec_t, and yet do have limits. 

• 

1.3 The lack of field experience with the product hurts t~o ways. There are no . 
'sanity checks' on the fit between the product and the application. Once 
problems do arise, they are handled ineptly, further aggravating the custorrer.· 

1.4 During the introductory phase we usually cannot run benchmarks,·so the 
customer never has the opportunity to trip over the limitations before he buys~ 

2.1 Historically, we have not specified the performance of our software products 
in any meaningful \·1ay. Thus, the customer who hasn't been able to run a 
benchmark, and has heard all these glm·dng things from everybody in DEC Sales, 
Product line, development} has expectations of infinite performance. In many 
cases, we don't even know how to specify performance (e.g., the original DEC-. 
net spec on line speeds versus the current one on throughputs and messages 
per second; the more meaningful paraQeters). In the hardware area we often 
'blow' specs by ignoring environmental concerns that weren't considered, but 
are, in actuality~ relevant (altitude\ particulate matter, media vendor, ... ). 
We only learn what negative specs need to be included via the disaster process. 

3.1 Historically, \-1e have done a bad job of specifying the fixed and variable core 
·sizes of our software products. Developers rarely recognize that when all 
options are included, all tables are set at their maxi~um sizes, and all buffers 
and file blocks are allocated, that their·core size may exceed· the maximum 
avai.lab.le to. them_ 1hi.~ turns out to be a limiting factor in every POP-11 
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operating system. Most _of these sy'stems allocate resources dynamically, 
and the developers are rarely confronted with sit0ations where their 
systems are so active that the resources actually run out. 

4.1 The likelihood that there will be a perfect fit between the customers re­
quirements and the capabilities of the first release of a product (which 
inevitably lacks certain functionality traded off for schedule purposes) 
is sma11. · This is normally compensated for by the customer {or CSS or 
PL90) planning to write the missing device handler and integrate it into 
the system. Since there"is usually no good information on how to·do this 
for a ney, system, the likelihood of success is small. An attempt is made, 
it doesn't work\ and assistance from Maynard development is requested. 
This is usually forthcoming under great protest. and leaves a bad taste in 
everybody's mouth. · 

5.1 Such disasters are almost always highly visible· (at least within DEC) and 
carry big potential sales value (if we succeed in turning the situation. 
around). We wouldn't have exposed ourselves to such a big risk unless ~he .. 
payoff was substantial. During the interval between the sale and the dis­
aster, the product line, product mana~er and developerl all refer to the 
situation as a glowing example of how great the product 'is. Thus, when' i·t 
flops. it flops big! 

6.1 Such disasters are usually sold by salesmen who knO\·J how to 0 work DEC". 
The more timid sales reps either don't know about the products too far in_ 
advance, or don't have the endurance to 'sell Maynard' on exposing itself 
to the iriherent risks: These same reps also know·w~om to call when they 
ne~d to be bailed out of the disaster> and can apply pressure to the product 
lines to help straighten things out. 

7.1 It is rare that such a situation occurs without extensive presales involve~ 
ment of the product line and development groups. The salesman usually tries 
to 'sell' the sale to the product line. The product line hates to turn away 
a large potential order, since it feels it is developing the product in que~­
tion to attract just such business. The timing, performance, and features 
may be a little less than ideal, but eventually this is viewed as a reasonable 
business risk, given the potential for follow-on business. So they nervously 
acceed, hoping that development will point out any areas why the system can­
not work. 

7.2 Unfortunately, the'deve1oper should be the last person to ask for an objective 
statement on whether the 'system will do the job'. His ego involvement with 
the product is such that he will overlook even the most obvious reasons for 
instant failure· to do otherwise would be to admit limits in his product, and 
by implication.• in his abilities. · The comp~titive spirit that exists between 
various develop~ent groups contributes to this blindness; no w~y w~ll the de­
veloper admit that his product can't hack it, but someone else s might. 
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lfith the advent of architects, the problei;i ::ecom~s even grc<1ter. The 
archite:ct revie\·:s the potential system in light of his architecture. 
rather than any specific ii:iplementation (wi:h inherent limitations). 
~!hile the abstract architecture r.:ight in fact accocodate the problem, 
rarely will the 'fla1,:ed' irnpler .. entations be so adaptable. 

7.3 As if the previous reasons for ignoring development reviews of the sale 
were not criough, it should.also be realized that Developers rarely have 
enough time to seriously analyze the application ar.d the stresses it 
will put on their system, and thus their conclusions are specious to 
begin with. The developer's priorities are usually first to develop. 
Sales support functions, such as finding the.holes in.system prooosals, 
are in his mind a product line function, so he won't put much effort in­
to the activity. 

7.4 Thus ~-;e end up playing a deadly game of 'chicken'._ The product line hopes 
developiilent will block the sale, -and developr::ent hopes the product line 
will, since both are really very scared that the thing won't work; but 
neither is \'lilling to admit the fact. Sometip;es the·c~stcimer finally 
'chickens out' and everybody breathes a sigh of re 1 i ef; other t ir.1es a com-. 
petitor gets the business and everyone is both relieved and disappointed 
sir.1U1taneously. But sometin;es, unfortunatley, the customer bites, and the 
seeds of the disaster take root. 

8.1 I don't know why the Texas District spawns problems of this type, but they 
do abstract more than their share of disasters~ specifically: 

TSS/8 - Computer Applications 
P.STS - C.O.E.D.O. 

RSX-11D - Broyles & Broyles 
DECNET - ·Chrysler; Computer Dimensions 

. The end results of new product disasters 

There are two r.~jor consequences of new product disasters, and both are not 
necessarily bad. First, the ~ntire organization learns ~here the product· 
'works' and where it doesn't, so we usually don't get burned by the same prob­
lem more than once .. In effect, we determine the strengths and weaknesses of our 
products in an expost facto manner. Second, the organization Lturns off' from 
the product, and no long~r sees it as the panacea it once was {even if it was 
only a virtual panacea). This 'off' period continues until a goodly number of_ 
happy reference sites are established to counteract the initial bad impressions. 
The conservatism induced during the 'off' p~riod, coupled with the learning that 
occurs, allows Maynard and the field to develop realistic expectations for the 
product, so that when the product gradually gains acceptance, further disasters 
are infrequent. 

• 
·f 
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rossib,e Strateqi2s to avoid future disas:ers ---------- -----·- ----·- ---·· ....... - - -- --~~- ---~--
First. consider whether we want to change the process. Product~ that survive 
the current initiation rituaT-are usually very successful once we learn where 
and h0\-1 to sell the1:i. The current mechanism provides information equivalent 
to or better than much a priori analysis of product capabilities and markets~ 
and the lessons learned at such-great pain are rarely forgotten. So we·may 
wish to retain the curre1it n;asochistic scheme. 

i.:e could atter.1pt to spend more time early in the project understanding and · 
specifying the products' behaviour, but to some extent w-= will never be able 
to avoid the customer who sees a novel way to use.a syste:n that will hit. s-ome 
unknown 1 imit and provoke a disaster. /\l so. no ,:ia t ter what 1 imi ts we do 
specify, someooe will always come along \-,ho wants to go just a bit.further·. · 

·(Within 48 hours of the appearance of a limit of 4 front-ends on a RSTS/E sys-
tem. a potential customer walked in who wanted 5.) Handling such situatiQns 
invokes all the problems previously alluded to. 

We could maintain a stricter veil of secrecy aro~nd new product developments. •. ·. 
in the hopes of avoiding sales during that critical ti~e before product limits 
are understood. But, we only learn about· such limits now from previous disaster~,. 
so we might end up rejecting much good ·business, or not selling anything at all. 
Further, such a policy makes it difficult to locate field test sites. since the 
field organization would not know of the potential product. We would also lose 
much of the openness that characterizes our current custoffier dealings. and cause 
customers to be upset when some of them discover they developed at great expense 
some capability which appears in our new widget just as they 'got their last bug. 
out'. · 

We could" arbitrarily refuse, for some initial period, to se11 a new pr:oduct that 
was not going to be used totally within spec; i.e., no internal_ modifications by 
users would be al10\-1ed for the first year or so of product shipments. We could 
enforce this by restrictfog sources and listings initially. This too IT}akes us 
appear non-responsive. and would be difficult to make stick. Getting CSS and/or 
PL90 involved in lieu of the customer doesn't solve the problem, since they 
typically have the same problems modifying things as would the user. It seems 
unlikely we could cause this policy to be accepted; in any event,· our _inability 
to specify fu11y and exactly what our systeras can do (and can't do} means that 
some disasters are still likely to s1ip through. 

~e could selectively refuse potential disasters by putting someone with veto power 
1n the sales approval loop for complex new products, probably in the product 
management area. Such a person \·IOu1 d pro vi de in-depth techni ca 1 pre-sa 1 es support 
to product lines, and have a major say in whither a particular piece of business 
s~cu1d be accepted. The principal metric for such a person would be the number of 
disasters he let through the system. Like a bank loan officer. we would be sus­
picious if no disasters got through such a filter (i.e., too conservative an ap­
proach), and we would get~ new person if too many disasters got through. Such a 
per.son vtould have the skills, motivation, and objectivity to reject the bad and 
accept the good business. 

cp 
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To: Gordon Bell 

cc: Don Wunschel - TW/Fl7 
Steve Jenkins - TW/C04 
Barry Poland - TW/Fl7 

APR 5 )981 
I N T E R O F F I C E M E M 0 

Date: 2 Apr 82 
From: S.Duncan/J.Sarni 
Dept: BSDE (VAX Diag) 
Ext: 247-2225/247-2870 
Loe/Mail Stop: TW/Fl7 
Node: YODA 

Subject: COMMENTS ON YOUR DRAFT 'HEURISTICS' PAPER 

Steve Jenkins forwarded a draft of your paper "Heuristics and Comments 
for Building Great Products" to us. He said you were looking for 
feedback and invited us to send our comments to you. 

V 

As Diagnostic Engineers, our principal concern is delivering a product 
that satisfies the customers maintainability requirements. During the 
design phase, decisions are made to balance the initial product cost 
with the cost of ownership. In many cases the metrics needed for 
making these decisions are not well understood. Your paper does a fine 
job of explaining to a design team how to meet cost/performance goals. 
However, we believe more emphasis should be put on the maintainability 
goals. 

You stated that an engineer must understand the design, the design 
production (CAD), and the manufacturing process. We believe he must 
also understand the maintenance process (diagnosability in the field). 
All four are required. 

If the development team has an understanding of both the science and 
the importance of developing easily maintainable systems, we should be 
able to provide customer installable and maintainable computer systems. 

Later in the paper (on top of Page 4) customer maintainability is 
listed as necessary in all new products. To avoid misunderstanding in 
this area, a definition of who that customer is would help engineering 
development groups to meet this goal. I think the customer 
installable/maintainable goal should specify simplicity and brevity of 
the installation/maintenance process such that new product developers 
understand the goal. If the goal is for sophisticated customers to 
perform the installation and maintenance then we have already achieved 
that goal. 
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• Wonk.ing nil.om the end •.• SELLING & BUILVING THE PROVUCT 1.>ec.tion 1.>eem-0 a 
nathen weak., a6ten-thought and could be ,i..nc.onponated ,i..nto the othen 
1.>ec.tion-0 wl:th lu.6 nedundanc.y and mane ,i..mpac.t (A&ten a,lf_, the ma,i..n 
'1.eaJ.ion we BUI LV pnoduc.t-6 M to SELL them. Ail oun 1.>in-0 and v~ M 
a Company come togethen at the point 06 1.>a.le ••• on 1.>hontiy thenea&ten 
when the c.Mtomen Wu to U.6 e the damn thing ! ! ) 

, • • • Goodne.6.6 & Gneatnu.6 • • • "be a gneat .6 y1.>tem not piec.e pant-6" 
Thi-6 1.>bilk.u me M a c.on-0idenable unden1.>tatement and duenvu mane 
"up-611.ont" b,i._il,i._ng" --- Le., I believe Engineening would be a veny 
cUnnenent plac.e today in the nOC.U.6 Wene On builcUng .6y.6tem.6 V.6. pll.Oduc.t-6. 
It M the nupon-0ibilUy o-6 management to ma,i..nta,i..n the intendependent, 
1.>y1.>tem- 0oc.U.6 ac.'1.0.6.6 the pnoduc.t gnoup.6. Thi-6 addne.6.6e.6 the way people 
wonk. on behave and may be.long in the ENGINEERING GROUP/TEAM 1.>ec.tion. 

, One thing C.OMpic.uoU.6 by m ab.6enc.e M the PHASE REVIEW PROCESS. 
All.en't thene any tip.6 6on max,i._m,i._zing U? 

• Youn PRESENTATION STYLE ••• veny an,i.,mated, in6onma.l, and null o,6 
c.onvic.tion: Ideal &on thi-6 topic. ••• you'ne gneat to watc.h in action! 

, "WORKERS VEMANVING GOOV MANAGERS ••. " an exc.eilent addition .•• 
The ,6unc.tion .6eem.6 to have l0.6t ,i.,u .6eMe On "bottom.6-up" nupoMibilUy; 
lot-6 o-6 people 1.>eem to be c.oilucUng in the iMupon-0ibilUy 06 th0.6e 
above them! 

, A.6 I 1.,a,i..d the othen day ••• the biggut c.ha,lf_enge M to get thue 
heuni.6:tiC6 into the "heant-6 and m,lnd.6 o -6 the c.ountnymen" ! I -6 thi-6 
M "RELIGION" how do people "GET IT"?! How do you make thi-6 the c.ontext 
in which a,lf_ wonk. M done? How about HEURISTICS INFORMATION MANAGER 
(H.I.M.?) (naah) 

oe• A HEURISTICS INFORMATION PROGRAM (H.I.P.) (Min •.. GET H.I.P.!!) 
I would wonk. the ma,i..n ideM into a v,i..J.,ua.f. 0onmat • . • 0on a po1.>ten on 
one-page hand-out (1.>ee attached). 

, MOST IMPORTANT: THE HEURISTICS CONCEPT HAS THE POTENTIAL OF BEING 
THE GLUE Wf/1 CH HO LVS THIS FRAGMENTEV, UNFOCUSEV, 
ILLUSION CALLEV CENTRAL ENGINEERING TOGETHER!!! 
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***************** * d i 9 i t a l * 
***************** 
TO: KEN OLSEN 

cc: see ·cc· DISTRIBUTION 

DATE: SAT 20 FEB 1982 
FROM! GORDON BELL 
DEPT! ENG STAFF 
EXT: 223-2236 

1t40 PM EST 

LOC/MAIL STOP! ML12-1/A51 

SUBJECT! THE BEST WAY TO GET A LOW COST VT100 ••• A COUNTERPROPOSAL 

There was a clear screwup when there wasn't a Plan to set the 
low cost VT. Cathy and Bill should have sotten this issue to us. 

PROPOSAL---! think we want to strive for excellence by: 
1. Havins BarrY lead us in the CP/M and other Products based 
around the z80 and 8086. Here, the competitor is the IBM PC and 
we need someone full time to concentrate on IBM. I believe Barry 
is UP to the beat IBM task, but I don't think it's fair to ask 
him to beat both IBM and all the comPanies such as ATT who are 
Soins to be desiSnins the Product you should be dreamins of (it 
interfaces to a Phone nicely). 

2. Havins the VT200 srouP so ahead as Planned, I think thew 
fundamentally are Soins to Perform best by workins on advanced 
video and relatively lower cost, hisher Performance Products. I 
don't think thew are oriented to buildins the very low cost 
Products. Here, let's reallw review this asain and whw it can be 
done. 

3. Charterins a NEW srouP to do verw low cost follow on Products. 
In Taiwan we have a motivated, creative enSineerinS srouP that 
can take on this containted Problem because the specification is 
well-defined. They have done first rate monitor work, and I'd 
like to see them so after this one. 

HISTORICAL OBSERVATION ON PRODUCT DEFINITION FORCES! 
IN ORDER TO GET A DRASTICALLY LOWER COST VERSTON OF THE SAME 
PRODUCT, WE HAVE USUALLY HAD TO DO IT BY ESTABLISHING A NEW 
ENGINEERING, and sometimes a new marketins GROUP due to forces: 
.marketins wants lost sales features 
.marketins has an established channel and custome~ base, settins 
a new low cost Product screws UP the status auc ••• inventories, 
reauires new customers, new aPPlications, etc. (The small car.) 

.ensineerins is safer and more challensins when Providins a 
constant cost Product with more Performance and features (es. 11 
40,34,44,LA120,VT100 

.ensineerins isn't interested unless there's a technoloSY for it 
which also sets both lower cost and same Performance (5,8,8/I, 
7,15,LA36,LSI-11, VT125 follow on 

.ensineeinS knows the sreats are lower cost and more Performance 
as in the PDP-8 and VT100. We all want to ensineer Sreats! 

.ensineerins is lear~ since every Product we have built which 
lowers cost AND Performance has been a loser <BS,VT50,LA34,PDT> 
It sets confused that we have to maintain the Performance, and 
Set drastically reduced cost! LosinS Performance too always 

http://grc)l.Jp


loses. 

We've all seen the larse yawn (and the departure of the 
ensineerins manasement) that sreeted the VT101/131/etc. that were 
Just a simple, neSliSible cost reduction of the VT100. No 
marketins folks are to be found as Part of this. 

MANAGEMENT BACKGROUND: 
We could tease Cathy and Barry to do a low cost VT. I like what 
I see in Cathy's lab and on her schedules. They have a dedicated 
srouP and are soins to set us a Sreat Product ouick. 

Barry and his SrouP are doins a fabulous Job. The Person I most 
admire in buildins computers, Seymour Cray, builds one machine at 
a time, with a srouP about the same size as Barry's. I'm tired 
of Pushins our really Sood ensineerinS srouPs to become mediocre 
by trYinS to do everY Possible Product in a half assed way. Each 
one of these Products reauires careful ensineerins thousht on a 
24 hour a day basis for a Period of 6-12 months. The srouPP 
could Probably rise to the size and can do anYthins that they 
want to, but I believe they are soins to sacrifice the Potential 
of CAT and what it should be! I'm sure Barry has all sorts of 
creative options like voice, Wini, IBM emulation, WPS, Wans 
emulation, and every conceivable software Packase. LET'S HAVE 
BARRY'S GROUP CREAM IBM IN THE PC MARKET WITH CAT. Somehow, i 
believe this is a full time Job for a superb ensineersins and 
marketins SrouP that i see emersins. I hope barrY is smart 
enoush to take on this challense by not settins involved with the 
tansential effort of makins lcvt. Excellence only comes out of 
focus. 

I really believe in small, focussed enSineerinS SrouPs because 
they out Perform our larse ones bY an order of masnitude. THE 
ONLY REASON TO HAVE BIG ONES IS FOR THAT THE PROJECT WORK DEMANDS 
IT. Note too that virtually every time we take on these larse 
ProJects, they are virtually impossible to manase effectively and 
set done on time. We simPlY don't know how to manase and 
motivate a larse SrouP over a lons time. EverY time a srouP sets 
really bis, we set communications Problems, bad morale due to low 
Personal outPut, lack of Product tarset, lons schedules, and 
worst of all ••• a Potential Poor Product. 

AnYwaY, here's some food for thou~ht in how we: 
set lcvt 
do ensineerins that's SoinS to beat the Japanese 
and orsanize 

•cc· DISTRIBUTION: 

BILL AVERY BARRY JAMES FOLSOM 
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TOt BILL AVERY 

GORDON BELL 
BARRY JAMES FOLSOM 

DATEt FRI 19 FEB 1982 10t30 AM EST 
FROMt KEN OLSEN 
DEPTt ADMINISTRATION 
EXTt 223-2301 
LDC/MAIL STOPt ML10-2/A50 

SUBJECT: TERMINALS ENGINEERING GROUP TASK 

I like the way the DisPlaY Terminal Group is orsanized now and I 
think Cathy is doins a Sood Job. However, they are only 
interested in making a sisnificant technical contribution with 
our Products, and Probably not interested in somethins that might 
be very important to the customers and the ComPanw but with 
little technical contribution. 

It seems to me last SePtember when we charted out the Products of 
the Corporation and the Heald Pond Woods, we concluded that what 
was necessarw was an immediate and inexpensive rePlacement for 
the VTlOO. The Terminal Group has a better idea. Thew want to 
wait lonser and make a VT100 with VT125 features, and thew have 
another Product which has VT100 features but is very, very 
inexPensive but a lons waw away. When You look at the needs of 
our customers and all those customers we do not have, and the 
financial needs of the Corporation, it was clear last SePtember 
and Probablw is still even more clear, we need immediately a verw 
inexpensive, very simPle terminal that will Just handle simPle 
black and white data. 

Maybe we should turn over to the Terminals Engineerins sroup, 
this mundane unexcitins task, and reGuest that theY make no 
technical contribution Just do what the VT100 does - do it 
GUicklY and simPlY as Possible, and onlY add a Plus-in modem as a 
new feature. 

Because this task is so well defined, they might be able to whiP 
it out very Guicklw and fit it in a very, very small box. 

The machine that the Terminals Group is doing is goins to have 
VT125 features with the Price of a VT100. That's not the 
measure. The measure is what is the least expensive VT100 we can 
make in the smallest amount of sPace, and in the Guickest time to 
take care of those millions of applications which don't need anY 
more features than the VT100 has. 

Should we turn this over to the Terminals Product Line to do 
since they have less technical Pride and are closer to the 
customers? 

KHO/ep 
KOl:S9+45 
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INTEROFFICE MEMORANDUM 

DATE: 
FROM: 
DEPT: 
EXT: 
LOC : 
FILE: 

APRIL 5,19~4.4 
MIKE ROBEY ;r,/y/c..­
C. S. MAINT ENG . 
5067 
MR1-l/S35 

SUBJECT: Your draft regarding "Building Great Products" 

I have read your document, found it quite interesting and 
valuable, and offer the following comments: 

1. RELIABILITY 

I found the term reliability mentioned only once in the document 
and believe you have missed an opportunity to stress that this is 
a very significant aspect of a •Great Product•. While it is 
possible that you are implying this under the guise of •working 
machine", •cost of ownership", or "performance" I really don't see 
the message. It is interesting that I have had a serious problem 
communicating with the hardware engineering community when the 
word performance is used. It always means "how fast• not •how 
often". 

2. MAINTAINABILITY 

Except for pushing the responsibility off to the customer I don't 
think you have owned up the the fact that this is currently a big 
contributor to DEC's costs and customer perceptions of poor 
quality. This will probably continue to be a challenge in the 
large computer system area. Once again, assuming that there is no 
perfectly reliable design, a •Great Product" must be capable of 
being restored to operation with a minimum amount of System down 
time and at a minimal service cost. 

3. CUSTOMER INSTALLABLE/MAINTAINABLE/PORTABILITY 

I am not convinced that large computer systems require any of 
these characteristics and might suggest that quality would be 
seriously impaired if we tried to force these ideas. There is no 
doubt that the customer is expected to be quite involved with both 
Installation and Maintenance of large systems, and we must design 
for this, but lets not oversimplify it by suggesting that they 
will have the resources and expertise to do it all themselves. 

4. POOR "MIND-SET" 

I think this is a good point to make and personally think that the 
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none shoe" fits all idea in packaging is a negative contributor to 
optimizing reliability visavis thermal design. At day 1 someone 
says it will fit in this box. Then we determine the functionality 
and logic requirements and subsequently squeeze it all in. At 
every step our ability to improve reliability is impacted. 

You must forgive me if I seem overly critical of the attention 
that you are giving to reliability (We all have our axes to 
grind). We are currently building the HSC50 and PLUTO for every 
reason in the world except for inherent product reliability. 
These products are far more unreliable that their historical 
functional counterparts and I have seen no aggressive reliability 
goals for either. 

While there are lots of interesting things 
increase reliability, it seems to me 
technology and parts procurement process 
parts) are in need of serious review. 

that we could do to 
that our thermal design 

(ie. higher quality 

In conclusion I'd like to make it clear that most of the content 
of your document will, in my estimation, improve our chances of 
building great products. 
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TO: 
,1),h 

CC: Dick Albright, QI-l/B20 

DATE: 8-APR-82 ;r~J 
FROM: Jack Arabian 
DEPT: Adv. Test Te .• 
EXT: 280-7234 Don Metzger NR1-5/B98 

Joe Chenail QI-l/Bl7 LOC/MAIL STOP: QI-1/B20 

SUBJECT: INPUTS TO GORDON BELL'S, DESIGN FOR THE 'BO's SEMIN~R. 

This is an input for your preliminary draft, entitled, "Heuristics and 
Comments For Building Products". 

1. A design methodology should include not only design conventions but 
also, design for testability. As all projects should have open and 
external design reviews, these reviews should include 
manufacturability and testability considerations by participation of 
interested groups. It is just as important to be able to manufacture 
the product and test the product as it is to design and verify the 
product. 

2. Individuals should consider the total educational process as 
a continuum. If one were to wait every 10 years to take a semester of 
technical 'courses, he would be way behind in the technology, 
especially in the computer business. Modern engineers should attend 
conferences and participate in the day to day data exchange programs 
which advance the state-of-the-art. Taking courses in an accredited 
university these days does little to advance the state of the art. 
The professors and the courses are already years behind the 
state-of-the-art. 

3. "Product Metrics Knowledge" should include the cost to test the 
product. 

4. Poor "Mind-set" standards can create poor products: this phrase is 
true, but the example of a 19 inch rack leaves some question in the 
minds of the design community. A 19 inch rack is a standard or 
convention which is used internationally and as stated previously, 
standards or conventions are good. Perhaps additional standards or 
conventions may be used, but the 19 inch rack should not be assailed 
as part of the poor mind set. 

An additional definition of quality can be stated as follows: 
"Quality means that it was conceived, designed and built with a 
little bit of love". 



5. On the subject of "Selling and Building the Product": Simplicity as a 
rule for our documentation is a good rule, a better rule is to 
require that documentation must exist. Documentation is needed not 
only for the commercial customer, but also for the test engineer who 
must verify its operation years after the product was designed. In 
other words, lets make documentation simple, but let us at least make 
it complete in order for the product to be tested and manufactured. 
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Date: 8-APR-82 
FROM: Ernst Ulrich 
DEPT: ATT 
EXT: 280-7237 
LOC: QI-l/B20 

SUBJ: Inputs to "Heuristics and Comments for Building Products." 

My views are based on my CAD background and CAD teams, and are not 
necessarily totally transferable to design team scenarios. 

In CAD, and probably in other areas, DEC is still not giving 
enough attention to outside technical developments. 

We should persuade our good "lone wolves" to work within small 
technical teams. The small team rather than the individual or the 
large team is a key ingredient for success in our kind of work. In 
CAD there are several excellent individualists (e.g. Armstrong, 
Elkind, Helliwell) who would probably be even more successful by 
working within a small team. 

Key people, once on an important job, should not find it so 
promiscuously easy to abdicate their responsibility and find 
another job within DEC. The great DEC climate of individual 
freedom is probQbly the cause for this. We should find a balance 
between freedom and responsibility abdication. 

Ideally, every design team should include expertise in CAD, 
simulation, and testing. Very few designers understand these 
disciplines. Let's train a few people to fill this vacuum. 

There exist alternatives to going back to school for a year. 
I follow the technical literature and go to conferences. This may 
give me more up-to-date information than academic courses. 

It is probably true that design is 90% evolution and at best 
10% revolution. From this it follows that history, and probably 
fashion, play important roles in computer design. 

On elegance and quality. SIMPLICITY and PRACTICALITY should be 
mentioned in the same breath. More on this below. 

Technical people, I think, fall into two classes: Complexity 
lovers and simplicity lovers. The former are usually wrong and the 
latter usually right. Simplicity lovers tend to be practical and 
complexity lovers impractical. Management should find simplicity 
lovers and put one on each important project. 

Strategic and tactical talent is unevenly available. Good 
strategists are rare, and a combination of strategic and tactical 
talent within one person is very rare. The system, however, tends 
to push good tacticians into the role of strategist, at which they 
usually fail. Recognition of this problem is half the solution. 

Money isn't enough. The industry has spent huge sums on CAD 
and has received relatively little in return. The successes have 
usually been achieved by very small teams of strong individuals, 
and by teams having a good mixture of strategic and tactical 
talent. I think this is universally applicable. 



SUBJ: 

The following is my summary of the key lessons we learned on the Robin 
Program, per our discussion: 

1 • 

2. 

Market Analysis and Sizing 

We overestimated the market size for Robin. Robin was targeted as a 
personal computer upgrade to a VT100. Due to the very rapid growth 
of the personal computer market, we projected that at least 10% to 
20% of the VT100 users would want a personal computer. We did not 
attempt to confirm that percentage with formal studies. 

We have recently completed a formal survey of 200 VT100 users in a 
wide cross section of companies. That data suggests that the 
upgrade market is approximately 5% of the installed base. 

Lesson - Don't shortcut the market analysis and sizing studies, 
even when the conclusions seem obvious. 

Pricing and Competitive Positioning 

Because we were targeting Robin as an upgrade option to an existing 
VT100 user, we were concerned only with the upgrade price. It did 
not worry us that the price of a VT100 plus the upgrade was very 
high. After all, this was not Digital's mainline personal 
computer, that was yet to be announced. 

In retrospect, we we too impressed with minor features of our 
product versus the competition. We priced the upgrade kit at $2400 
($2650 with CPM), when you could buy an entire personal computer 
from Xerox for $2995. 

Part of the reason we set the price that high was our determination 
to breakeven in FY'82. The project was proposed after profit 
budgets were final. We were being pressured to present a plan 
which paid it's own way in FY'82, or not be allowed to implement 
it. We believed we could get $2400 for our product. We believed 
we could breakeven with only six months of shipments. We were 
wrong. 
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Lesson - Don't overestimate the value which the market will pay for 
product features, especially if you are a late entrant into a 
market. Also, don't let budgeting pressures cause you to make 
pricing decisions that make you uncompetitive. Don't commit 
suicide in the financial plan. 

3. Unique Product Status 

Robin was a unique product to the Terminals Product Group. We did 
this to get it to market as soon as possible (without having to 
lobby with all other product groups), and to get all the revenue 
into TPG so that the sales would repay our development expenses as 
fast as possible. However, the price paid for unique products in 
terms of a lack of support in the entire sales and marketing 
organization, is too high for the benefits achieved. 

Lesson - Product line unique products are losers. Although the 
process may be slower, and the allocations of revenues versus 
expenses unfair, we have to have corporate products that are 
understood and supported by everyone in order to win. 

4. Market Window 

When Robin was proposed, we targeted an FCS date of January 1982. 
The PC Family announcement was then targeted for September 1982. 
We planned on a nine month window in the market before DEC's big 
gun products in the space were announced. 

We missed our January ship target. We were not able to ship Robin 
until March (still only eight months from proposal to FCS). In 
addition, the PC Family announcement was pulled in to May. Thus, 
the market window reduced from nine months to three months. 

We did not reposition Robin at the time of the May announcement 
because we believed it was not necessary at that time. We were 
wrong. We should have repriced and positioned Robin in May and 
made it an integral part of our PC Family announcement. 

Lesson - Be prepared for dramatic changes in the competitive 
environment with contingency plans already thought through. Be 
able to react swiftly through prior planning. 

5. Resource Limitations 

The entire Robin program, both in engineering and marketing, was 
implemented with a small resource team. When the decision to 
pull-in the announcement of the PC Family to May was made, the 
Robin team was reassigned to that higher pirority program. We lost 
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emphasis on Robin in both engineering and marketing. We fell below 
critical mass. We were worried about it, but believed we could do 
"everything" by just working even harder. We should have been more 
vocal about our concerns and forced a different allocation of 
resources so that both Robin and the May announcement could have 
been adequately supported. 

Lesson - Raise to the highest levels the visibility of resource 
limitations that affect a project's ability to succeed, even if 
problems don't become visible until after the fact. 

6. Product Quality 

/p 

Robin uses a standard, high volume floppy disc drive for disc 
storage. It is built by Shugart. Although they have delivered 
more than one million of these drives, there is an inherent problem 
in the design regarding media seating. If the spindle is not 
spinning when a floppy is inserted, there is a high likelihood that 
it will not center properly on the spindle, and thus it cannot be 
read by the system. The user has to reinsert the floppy until it 
seats properly. 

We were aware of this problem by January 1982. Since it was an 
industry situation common to PC users we decided to ship Robin as 
is. That was a mistake. The users perceived the Robin system as 
poor quality due to this seating problem. 

We put the product on engineering hold after the first 90 days of 
shipments to ECO our design to solve the problem. (We now spin the 
spindles continously when in CPM mode.) We were on hold throughout 
Q1 FY'83 while implementing this ECO. 

Lesson - If the user perceives that a product has a quality 
problem, you're dead. Never ship a product that the user will 
perceive as poor quality, without a timely solution in hand and 
visible to the customer. 



Russ Doane AdvMfgTech ML1-5/T55 223-6707 DIGITALmemo 4/5/82 

to Gordon Bell 

KEEPING GOOD PEOPLE 
(a reaction to your Spit Brook talk) 

Your personal warmth is one of the things that helps keep good 
engineers at DEC, in combination with your technical appreciation. 
Neither your love alone without the technical appreciation, nor the 
technical appreciation alone without the love could do what you do. 

That's why Dave Cain singled you out in his departure memo as the 
one signer of the VAX success poster who had personally 
communicated your appreciation of him. That meant a lot to Dave. 

It meant a lot to me to get a warm note from you about my 
"Introduction to the MOS Design Style ••• ". And honorable mention 
in your "heuristics ••• " draft (elegance=pun). 

It means a lot to any design team to have Gordon Bell speak of the 
things they did well as public examples to be emulated. To get 
Honorable Mention in your publications. To be praised in the 
marginal notes you write when responding to memos. 

Being in the audience at your Spit Brook "Design for the '80s" 
talk, it occurred to me that you sometimes choose a style that 
waters down the contribution you make in this area. Namely: 
focussing more on failures than on successes. 

Negative 
PROBLEMS. 

focus is part of engineering. 
That's how we think of ourselves. 

We're here to solve 

But OPPORTUNITY is what brings people together. At Spit Brook your 
heaviest theme was -what went wrong with Venus. I believe the same 
lessons could be extracted, though with greater effort, from what 
went right in successful projects. As you did with Robin. 

And the audience can leave with an attractive vision: what I WANT 
my project to look like. 

From my perspective, there is enough put-down and macho around DEC 
to impact productivity and make feet itchy. People love you and 
try to emulate you. I wish you'd more often use positive examples 
and publicly analyze successes. 
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EVERYONE IN SEG/CAD HAS A RIGHl 10 BE WELL ~ANAGED 

Cl_ r ~ t. G o f c( te i. .-, 
You HAVE TH( RIGHT TO: 

HAVE A JOI TMAT CHALLEN$ES YOU TO THE Ll~ITS OF YOUR 

PRO,ESSJONAL AIJLJTY 

KNOW WHAT YOUR ~ANAGE~EMT THINKS YOU SHOULD BE DOING 

KNOW HOW YOUR WORK RELAlES TO 0JGJTAL'S IUSINESS AND 

YOUR ORGANIZATION'S PLANS 

KNOW WHAT YOUR ~ANAG£"ENT THINKS OF YOU AND YOUR 
WOlltK 

HAVl INOUIH lltlSOUlltCIS TO 00 YOUR JOI 

HAVE AS "UCH OPPORTUNITY FOR Joa-RELATED PERSONAL 

GlltOWTH AND LEARNING AS YOU CAN SUCCESSFULLY HANDLE 

B£ CO"PfTITIVELY REWARDED FOR YOUR WORK 

HAVE A CLEAR UNDERSTANDING OF YOUR CAREER OPTIONS 
AND PATH 

{NOTE: THE "ANAGE"ENT •RITUALS• OF O & KR AND REGULAR ONE­

-oN-ONE'S GUARANTEE THAT YOU CAN GET CALIIRATED AS 
FR(QUfNTLY AS YOU NEED•) 
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NMIC[Y. (4/1) 



SIG/CAD o•J•otivea and l•J •••wlta 
Q2 Ft12, lev. 0 

I. A. Architectural Docw. 
I. Perfor1unce Analysis 
C. V2. 1 ~el ease 
D. Version 3 ,ield Teat 
!. version 3 Interface Specs 
f'. version 3 Yield Teat 

II. A. Install Y1.0 en CMiftS 
I. Install v2.o on CMIPS 

DICSIN 

III.A. Y1.0 leleaae 
I. Pu,liah NOS Speo 
c. Fault Sia. Funo. Speo. 
D. Teat ourrent Fault lia. 

IV. A. Publiah TATOOI 

v. 

B. Publiah TAT020 
C. Produotion Syatea Plan 
D. FllCUT into IDIAS 

L•z•ut Yeritieatiea 

A. ZMOS/NCA lwlea File 
I. ZNOI/GDl2 Rulea File 
C. MOSAIC lulea File 
D. lel eaae IIC 
t. leleaae ICC 
r. IV Funotional Speo 
G. HDRC Deaian Spec 

VI. A. Release SPICI with "OS~ 
I. Release SPICI with MOS5 
C. Release SPICI with "OS6 

VII.A. Pw~liah SUPRIM supt. plan 
I. NININOS Ceapile on 11/710 
c. awn MINIMOS teat oaae 
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WHAT IS A D£SIGN METHODOLOGY? 

,NQClSS CHARACTERIZATION 

DESIIN Mi,NlSlNTATION 

DESltN St£,s 1 Tl"ES1 LEARNINl1 ICHEDULINI 

(,HYSICAL1fUNCTIONAL) X (LEVELS) X 

(A"OUNT AND KIND Of DETAIL) 

CONW£NTIONI (FOR NA"ES) AND RULES FON CREATING THE DESIIN 

WHAT ABOUT A "ODERN DESIGN SYSTE" 

ONE DATAIASl THAT HAS ALL SIINALS1 IOXES AND TH~~- DEFINITIONS 

HIERARCHIAL1 WITH TOOLS TO CONSTANTLY CHECK ALL ASSERTIONS••• 

NO fE£DINI FORWARD Of DESIGN THROUGH A SERIES Of ,ROIRA"S 

INT(NACTIVE 

Sl"ULAllON AND VERlflCATION AME ESSENTIAL 

GB3.S3-18 

, 



MC* CAN WE REDUCE TME T UtE TO INTRODUCE PIODUCTS? 

IY DOINI IUALITY lNIINllRINe••• 10 R£WOII IN TMI lEITJNe PMAIES 

G1TT1N1 THI lu1cK Tu•N AROUND P11oc1s1 To A W11K 

( PRINTS TO CORRECTLY IU I LT fllOIULE) 

Ph1-u,1 KICKERS AND fllULTlftL( UlftLUHNTATIONS ftElt D(SIIN ~ t..,, w~ 

WHAT IS QUALITY DESIGN? 

FUNCTIONAL SftEClflCATION IN A WORKINl1 DESIIN LANIUAIE 

'D.e.dttl 
QUALITY DESlfiN 

A 

CHECKINI 01' THl DISIIN IY DESIIN WALK-THROUIH (CODE WALK TMRONH) 

SJNULATE AND VERlfY THE DESIIN• PREftARE TEST DATA 

BUILD IT AND VERlfY THAT IT WORKS AS DISIINED 

683.$3.18 
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VENUS: NOW 

CHllf DlSIGNl9': ALAN KoToK 
..... 
' .... 

"ANAll"lNT: Boa GLORIOSO~ PRIMARY FOCUS IS ON ,.-oJECT 

Tl~: Hll9'A9'CHY 

DESIIN "ETHODOLOGY: P9'0CESSES WRITTEN; HIERARCHY OF s,ecs; 
QUALITY-BASED DESIGN VS• SCHEDULE BASED; 

DESI&N WILL WORK BEFORE ITS BUILT; DESI&N 

PROCESS MODEL 

UN0E9'STAN0INI: 

,. 
REVIEWS: 

GOALS: 

INCREASING; COURSES ON coM,LEXITY ANO SN 

A HIERARCHY; MONTHLY WITH MILESTONES 

WORKS; TIME TO MARKET; ,ERFORMANCE; COST 

uB3.S3-18 



- -
CHI(f DlSICiN(R: 

UNDERSTAND I NI: 

VENUS: WHAT ~ENT WRONG? 

3 LEVELS; DISCONNECTED FROM'"OJECT; LACK Of 

RIIHT REVIEWS; FOCUS ON ,ROCESS, NOT ,RODUCT 

CONTRACT ,R£CEEDED TEA"; ORGANIZATION MUDDY 

/ 

,ooR ON HOW TO DESIGN; CAD OK:"'·· VERY 

GOOD 

TI"lLINlSS: PROJECT ALWAYS 27 "ONTHS AWAY; ,LAN DIDN'T 

SUPPORT T~E SCHEDULE 

DESIIN "ETHODOLOGY: WORD OF "OUTH, TOO MUCH PAPER, DESIIN TO 

SCHEDULE, IUILD A BREADBOARD THEN REDESIGN 

IT! 

¥VIEWS: INADEQUATE; "ISALIINED GOALS 

LEARNINI: INADEQUATE KNOWLEDGE ON HOW TO DESIGN, 

CO"PLEXITY MANAIE"ENT, AND SCHEDULING 

PRODUCT "£TRICS: FINE 

GOALS: MUDDY••• NOW IT'S TIME TO MARKET 

ELEIANCE & QUALITY: TOO MANY IDEAS (AND PEOPLE) 
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----~ - -- ---------------- Ro'9~ (VT!~)() 

PROJfCT MANAGEM£NI 

O RICOGNIZI THAT Jrer, NQT MQNfY, IS THE (NE"Y: 

- TtMf IS THI RISOURCI TO II CONSERVED 

- Mon1x rs usto ,o• MAKING TRA01-o,,s 

0 Fr•" u, AND GIT co""'T"(NT TO TH( PRoouiT" 

s,1c/8us1N5ss ~LAN, HAVE cuT-ofF DATES, sr1cg To 

JHEM - No SURPRISES! 

0 

- IF YOU HAVE TO CHANGE, HAKE SURE THE IENEflJ IS 

GREAT ENOUGH FIRST TO JUSTIFY EVEN DETER"INING 

WHAT THE COST MIGHT IE 

US£ GOOD ,ROJ(CT "ANAGEHENT 

0 ~EVIEW PROGRESS - MEASURE IN DAYS/WEEKS FROM THE 

TARGETED 11JJl DATE• 

,. . 

, 



0 u 

. ,. 

C 

PIQJECJ e616iEMNI <CQIT'Q> 

UII OOOD ,.OJICT "ANAGl"INT 
! 

G1v1 ANf p19199 YOU TRUST CLIAR QWNJftlN&P 

• P•oJ,CT/IUIINISS - GlNt•ALIST 

STA,, xt,uNCTIONALLY WITH i.Q.QA, DJQJCATJD ,10,LE 

PuT THI~ ,HYSICALLY CLQSI TOGlTHtRt~_ 

GET CoRrORATE IACKING 

CREATE~ STRONG TEA" Focus 

fLAN TH~ROUGHLY - DESIGN. IN 'ARALLlLIS~ 

~AKI SU~I YOU HAVE ENOUGH MANlJ 

UoN'T C~ANG£ THE SPECIFICATION 

STAY AW~Y WHILE THE WORK IS GOIN~ ON 

HAV£ A ~LEAR. QUICK. ·auBBLE-uP- DECISION-MAKING 

11 R 0 Ct S Si I N , L AC E 

MtVl(W !'ROGRESS, MEASU~E IN DAYSh~EEKS FRO,.. END 

DATE 

Focus qN TIME AS THE ENEMY 

• •JJ:imt. C .\ N W E MAK E TH E DA T E? • 

• ")}uu W l AR ( GO I NG T 0 SL I , • 11 

SET A GLEAALY OEFINEOIFIXED ,.,,..ARY 

PRODUCl/PROJECT GOALS - UNDERSTAND ANO ,..AKE 

$ECOND4AY GOAL TP~~E-~~FS AGAINST THEM• 

StT ,1~10 EXTERNAL <,uaLIC) )ROJECT TARGET DATES 

to ,oR¢l ,~oo~cTl,~OJ!CT CLOSURE· 



C 

-

0£$1-N YE!iEXtlf$1 PIOCE$$ 

o D1,u,1/uc,1..A1N TH' DVT/l>"T/~T so THAT !Y!IYIAA'J 1CNows WMAT 

II IOINI ON, WHAT!TO 1x,1cr, AND WHIN 

._ .. 
\ .. 

0 T-IAT DISIGN TIST~NG AS AN INDl,(ND(NT ·wi· ,.oc1ss (NOT AN 

OVI-HIAD ,uNCTJON~ 

-~ 

PROVIDE ENOU~H MONEYIP£0PL£ TO DO THE JOI 

~AJNTAJN A H~GH VJSJIILITY ON WHERE WE ARC - WHAT'S NEXT 
- WHEN 

A,PLY \5Jftl0ll. :-\ANAG£MENT TECHNIQUE~ TO IT 

O HAvF. A TEST s,1c ~ TEST ONLY TO IT, NOT BEYOND IT 

':I. 
0 - PIISH ,11101LU"S TOWARD IEGJNNJNQ WHEIIIE THtY AR£ CMIAP T:> FIX 

Focus ON DVT CHA11tDWAR£/F111tMWARE/SoFTWAR£) 

0 ONLY ENTER D~T/P"T WHEN YOU ~RE 901 CERTAIN OF ,ASSING 

- 0 PROVIDI A CLIAR •9rcoyERJ• PROCESS TO CORRECT ,11tOILEMS THAT 
ARI DISCOV(R(D 

0 UNDERSTAND HOW THE ~ACHIN£ WORKS - VNOERSTAND WHAT IS OK -
WHAT STILL N(EOS TO 1£ TESTED 



g£$1§N $E8YICEStP80IOIYP£ IIIILD PftQCE$$ 
O ~~ w--t,°' o.. lo c e.1,>. ~ \o~ c( . 
0 ~AKI "ISTAKII ON P6PJI - NOT IN HAftQWASJ 

USI DISIGN ft(VltWS 

Assuftl ,,_0011c111LITY 

AVOID .. I-LAYOUT CYCLlS 

. ., 

0 ALLOW SPACE IN THE DESIGN FOR FLEXIBILITY - DON'T 

t:NNF.C£SSA'lllY PACK TOO MIJCH ON CNE IOAAD/IN ONE RQ~ 

0 Ktl, DOCU~(NTATION CLEAN AND u,-ro-DATE 

'l 
USE DESIGN CHANGE cur-oFF DATES 

STAY AWAY 

o GIT THI St1tv1ct Gftou,s ON T"l N1w P~ooucT5 T£A~ 

0 CONTINUI THI LITTLITON TllltNAftOUND 1i-.,1tovti-.(NTS 

0 ANT(cr,AT( TECHNOLOGICAL CHANGE WITH N~W CAD TOOLS 



0 

MANUFACTURING 

o HAvl A ST9'0NCI ClNT,.AL. T1,-,..1NA1..s ~IEw P"oo11cr G~ou, ro sr•v1 AS 

T"l -,,KT/ENt/(.S. INTl.-,Acl FO,- THE ftlANTS ., 

GIT ~ISSIONSl~OL(S/R(s,oNSIIILITtES CLEAlt 

WHO'S 01111 VE It/ OWNUt AN fl WHO'S Sil PPO,tT., WHEN 

0 8( ltlSPONSIVI - US( !Et(LO~ MA~. :.(:TURING PEOPLE THE PLANTS 

T~IIST TO ANSWER QIJ£STIONSIPUKE OF.CISIO~S QUICKLY 

1 



IINA• 1 HAii.i. 'f, TNI TIMI IWIT: 

• II It a1•t TNI PIIIT TIMJ 

at.>s.i"~ of evo,rs / 
.. • IACUTI TNI PNJICt II A TIMLY fAINIOIII 

• LJRIT ,...,,c,a TO LIii TMA• TWO, ••••• , A IMLL 

TIMI• 

• .. , ,11a1cATI A PIOJICT ON SCMIDULIII INVllflOII 
•• ., ....... , ,NCIII A .. CAI AIIAI• 

S:h-, , "' A/ D ---. "'-t-;.l ~ t ""j• J-' CQ."" 
\.., ,c-ktcWd . 

.... • NAYI A NITTII 1111 .. fllTMONLOtYJ 

• N OPII MIi NAYl EXTII.AL IIYIIWI, AID CLEAILY 
•tlTTIN PlteUCT allCIJPTIOII fOI IISPICTIOIJ 

• ITAIT IIIALL, N a1,11•D All ••o• ON ITI 
NMtllTIAtll IUCCIIIJ 

• 

• LIAIN, II OINI TO MA•kl TNI IICIIAII 11 
C..,LIXITY 

Kow rAO.W\.j 

(OW\$ IC ~ cl'(; 

~A. hk.tt1 ,~v 
~~· L,ro.~rlL .a:~ > (o ~._.._,-s ~I,.)·? 

_2.o_l._w-__ i~___....~ .... " • C ~ b mon1'.1 . 
• 613-S3.18 



COMEN'S ELEJIENTS Of SOFTWARE QUALITY 

PACKAIINI 

htSTALLAIILITY 

EAsl o, Us1 

RILIAIILITY 

P111f0119'ANCE 

flATUIIIS 

S111v1c1 To USlRS 

PIAINTAINAIILITY 

PIAINTAINENCE 

COll,ATIIILITY 

EVOLVAIILITY 

TUIELINESS 

••• ALL OF THE AIOVE 



PIIIUCT llllTI I cs Ka L£Di( I KL-· I 

• , .. 11CTI , .. MIICM TMl•l'LL H NO cOt11,1T1Toa, 

.,t • Al.I. Pa•NCT CIIT IIIIT•ICIJ 

« • M.L ,._..T ,1aP.MAIICI A•I COIT/PIIP •• AIICE 
MT•ICIJ 

• •tAIINI MIY TMI ,10DUCT WILL SUCCEEDJ 

• flMOI c-,1T1To• ,ao.UCTI IY COIT, ,11,oMAIICI A•I 
PUICTIONALITYJ 

~ ~ 
• ,a.lUCTIYITY, IUALITY Ml 1111 .. ,1tclll IIIITIICI 

POI ,aoJICTI 

613-$3-11 
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Gordon Sall 
Awrll, 1974 

In wrltfr,Cl the book, COMPUTER STRUCTURES, Allan Newell, ar,d I 
used 2 notatTons to dascrlba and analyze co~puters, PMS, a 
2~almen3Tonal reoressntatlon, Is for tha blOck dfagram, ohyslcaf 
structure (processors, memories, .switches, te~mfnals, I inks), 
with extensions fo~ !ewer Jevel structures such as togfc~! 
dlagrams~ ISP (for Instruction Set Processor) desGrfbes the 
instruct16~ set oreclsely, 

The natatrons have be~n used Tn several other waYSi 

0, The iSP desorlotlons ln the above book, have been hand 
translated tQ orogrammlng languages for sTmulatlon, 

1, Mlchael Knudsen bl.JI It a prograr, PMS fol' use Tn compi.Jter 
struotures deslgn; the system comoutes ra! fabl!tty and 
D e r i o r n :-t n c e p a r a l'!1 e t e r s , E x t e n s I o n s w ! ! i c o m r, a. r e m :_; ·-~ h f n fl ~ a P. d 
t e s t v a. ! i d c Q m 1-HI t e r c o n f ! g u r at I o n s ·• 

2, Marl~ BarbaccJ bul It a programn whlch accacts ISP and car,Jss 
out varlou9 deslgn act1vTtles for a soacTflc set of register 
t r an s fa r I e v a I ri o. ci u I es , 

3, ISP has been extended f6r reg]ster transf8r systems 
(hardwired and mlcr00rogrammed control structures), daslan 
alth6ugh Tts need Is unclear. 

4, ISP was usad to describe the DEC PDP-11 fn Its design phase, 
and In the orogrammlng Manual, Since thfs dOscrlptlon la 
supo-(arnontarY to the conventfonai' toxt ciescr·(Dti~::r,,· wser-s c.'f 
the manual have not damned the descr!otlon, nor are we 
overrun wlth letters of PPa!se, Throu;h lack of suooort. 
deScrTotlons of future DEC comouters wTI I orobablY ba mora 
convontTonal--.wfth no formal des_crlptJons .. .,s[mPl'Y to sa.va 
trees and cost, 

5, A set of Reolstor Transfer ModUlas, cal jsd RTM 1 s <PDP :1,6), 
ware bul It by DEC, PMS was used for desctlblng !ltrLJctYre, 
whl le a flowchart form of ISP was used for contrcr, Here we 
need~d and use descrlotlon languages, lncludlng softw~re for 
processlng the designs (!ncfudlng slmulatlon)~ 

Al I ot the ~b6ve usns (exceot 3) stem from need, 

I be11eve thqre IS j{ttle need for the conv~ntfona! 1nd!monsionat 
h a r d w a r a d o s c r l p t I o n I an g ,~ a g e s · t ~· p I f I a d by t h a o I a t h o r a o f 
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realster trensier languages, These see~ to c6me from the need to 
Invent a language and wrJte a sJmulator, I have seen I 1tt1a 
actual use, ·even the texts that coslt and cromota thesa langijagj 
inve..nt!ons glve no real <not toy) machTne designs, For logfcal 
deslgn, block diagram synbols for the ele~ents (gate~, 
flJo .. floos, etc.) and the corresponding toclc dfagrarris are better 
than a l~di~enslonal text (eg, Boolean Algebra> or a descrlptlon 
language to conceotuallz:e c:feslgns,· The dlagra:ns are spmetfmes 
converted to a 1-d1mens1onaf forM for togfc sJmufatJon, but the 
reclster transfer lan9uage ls unsuitable for describing the loglc 
and dolNg _the design, ror reglster transfer descrJctJons, 
flowcharts caaa1n 2 dlmensJons) are usuaflY preferred for showing 
hardwlred a"d mfcroorogra~med control fl6w, Again, these flow 
diagrams ara oomorassed rnto 1 dTmenslonal taxt to assemble 
mlcro6rograms Into bl nary words, and eccaslonal ly for simulation~ 
Whe" the oO"V~rs!on from flowchart form occurs, rt ls easy enQugh 
to use o~ modify a conventlonal assemble~; and for simulation, a 
conventf6nal software register transfer language such as ALGoL,· 
BASIC, fORTRA~, or PL/1 fs adaQuate <and 0refarrad beoau~e ftis 
better kn6wn and such a progr•m e~ecutes substantlal IY faster; 

I f the 1 ~ d l mens l on a I , r e g J st e I' trans f e r fang u age l s not f o,. t t, e 
iooleal designer, the machlne deslgner, mfcroprogram~er, or 
sYstem software Write, Who uses a Sjmulatlon Of a machJna, than 
who Ts Tt for? students, Who sh6uld know that sYstams ca~ be 
reoresented In various waYs? Why can't theY use a orogrammln9 
realster transter lan9Uage (e9t Fort~an)? untl I graPhlo dlspfays 
are more unlversal, these languages wT 11 fa! I short 0f the bfOck 
dla9rems and ¥1ow char~s currently ln use, · 

There Is need ¥6r machine rePresentatT~n for design and checking 
alds, autrimatlc como·l !er, and systems cr~gram wrfters, comcarfng, 
designlnA, and eonflourlng machines, but these have not been ln 
the domal" of the typical hardware descrlotlon lan9uaga designer, 
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I belleve there Is llttle nee, fof any ~ore conventlonal hardware 
descrlptlon !anQuanes tyclf !01 by the nlAthora of fcQlster 
tra~s,er la~guages, Tnese seem t, co7e fro~ the need t~ Invent a 
lan,unJe and ~r lte i 3l~ulat~r, The crob:o~s addressa1 by these 
lf\n11LJages h::vo beon adequately 1d1ressed by exlstl""9 lang11aqes~ 
Alsa, tiey R-re stll! ~t t,o j:,w a lave! tn c'ldc:res~ the crobjG'l'IS 
that aro ,.,et. ln real daslg:1, I hJVo set~n llttle acl:ua! uso, oven 
the toxts tha+ nos It and ~r,M~to theso lan~uage 1~ventlons give 
no raa\ (not toy) machine dns!g~s, 

TaK!na t~e concept of a rangu3ge In a broader sense, a graohlcal 
re or es en t ~. t I on or "gr R p h l ca I I an 'Ju a g c '' has prov 0,, to be !"1 ore 
useful t~an a corvnntlonal ,r,Jra~~lnq urlntrd (,r text) 
lancuage: for !02lcal oeslgi, ~lock dlagr~rn symbols for the 
ole·"erts (gates, fl)o-flop-;, etc,) nn:i the corres::,oridlna !ogle 
ala~rR~s are better than a text Ce,g~ 9oolean Algebra) or a 
description lan1uage to co:1ce:itua!lze :Jesl~ins, Sfr;-iJl::i.rly, the 
f !owchart re~a1ns the tool of nost hardware rles1~n~rs, Th]S has 
yet to he lncorporatqd ln a formal way wlt~I~ hardware 
des c r Ip t Jo f1 I anr,i u a ::le~, 

Flnal IY, co.,vantlonal soft..,,:i.rs register tra"'Sfer la,gi./a:-ie sucfi as 
AL G"" L, ... ,\ "L, 3 <\ S ! C , F 8 RT;:., A: J, or PL/ 1 a F e genera 11 y ?, de qua t e 
be c ri cJ '> e t., ei y a r e he t t e r k ., o ,in , :, v a I I at' I e , a,; d ex er. u ta 
sucstantlql ly fastGr·, i:!th thesf." largua-::cs; 2- systA,, c1os!o,r,er 
can (at last) t~ln~ !n ter~s o' harJwnri-soft~are trajeoffs~ 
HowPver,. swch lanquges. ~3Y iave to be oxtanded to express 
con~urra1cy, tl..,e dA\nYs, aid othgr hard~arA constrJct]'.lns, 

. ' 
T tie r e I s a I '3 o a n e-e d f o r .,, a::: h I n 8 r er: r cs.~ n ta+: l c, n f o r des f g n a,., d 
che~:<ln11 aids, uJ!'.)..,atlc co,.,~ller, and SiSto-ns nr'.lgra,i rir\tors, 
co~~riarln:J, r.eslqnln'1, a!"\(J c:,nfl1urlrig i,i,1chlne:;; hut t,ese have 
not hen1 ln the donaln of tie tyo!cal hard~are dascrlptlon 
l~nauaga designer~ 

There Is a ~eed for ~ork \e~d!n~ to better hardware dsscrlotlon 
I a, n '1 '..J B g 11 s ; b IJ t w n t l I t r, e .-1 o r k I s d o n a , t h r r n c>. r o n a n ~ I ::i. n q u ::,, Q e s 
aval I able ta uso, 

Corrion F,el'I 
Octooer 14, 1974 
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