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INTEROFFICE

MEMORANDUM
DATE oOctobexr 3, 1966
SUBJECT Loan of a Tape Recorder.
TO FROM ‘
win Hindle Gorcéon Bell

CCrt XK. Olsen
5., Olaen

‘At one time, Xen bought a bunch (~¥6), very low coat
cariridge tape recordera for the DEC booths. Could 1
borrow 1, immediately? I haven't gottan a paper tape
reader for the PDP-8 yet, and want to intsrface the

recorder to the PDP-8, as a real low cogt, reasonabls storage
I/O \ln.’l.t.
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INTEROFFICE
MEMORANDUM

DATE  October 5, 1966
SUBJECT Your Meme to Win Hindle dated Qctober 3rd

TO Gordon Bell FROM Ken Olsen
cc:  Win Hindle
Stan Qlsen

| was fascinated by your idea of making a cheap tape transport for your
computer. | 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. | 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. | 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
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INTEROFFICE
MEMORANDUM

DATE Qctober 14, 1966
SUBJECT Tape Transport
TO Gordon Bell FROM Ken Olsen

| have been thinking a little more about your cheap, cheap tape
transport. | 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
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equipment corporation

MAYNARD, MASSACHUSETTS
{617 897-8821 TWX 710-347-0212

February 28, 1967

Mr. C. Gordo: Bell

553 Briar Cliff load
Pittsburgh, Pe.insvlvania
di Gordomn,

I have se.nt an analogue recorder head to a frie..d of
mine in Lhe head business. e is going to rebuild ii: iato
a Digital type head. I will forward ihe head to you after
che gap width has bheei corrected,

The problem of the isolated pulse at low density and
low speed calls for a differen: type of slicing rectifier
and peak detector. I will have o.ie designed ready for your
crial in approximately 30 days.

To bring you up to date, I have investigated several
recorders wich unsacisfactory resulis so far. iy brother
has been away on an extei.ded service trip so I have:'t bean
able to get togyether with him yet, but I will i.. the near
future.

In conclusion, new ideas o:n peripherals here make your
idea far more attractive than it was at the time of the meeting

with the Product Line Managers.



Campus Humor for Iroday

2 frie:d of mine got all D's during the semester and a
C o1 the final. The dea: of men who taught the course gave
him a final grade of F. The first day of class seco:d semescier,
my friend walked icto the classroom - straight to the dean, and
planted a luscious kiss o: the top of his bald head and said,
"T don't mind getting screwed but I like a little loving along
with it." After which he promptly lift the room.

Sir cerelyk

‘/‘{’/ / 5(""(4}“‘;—7

Zoland isvert
Electrical Engineer

LB/crh

digital equipment corporation



INTEROFFICE
H MEMORANDUM

DATE March 28, 1967
SUBIJECT
Small Tape for PDP-BI, 8, BS
TO FROM
Ken Olsen Gordon Bell

Please Circulate: Nick Mazzarese
sStan 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. Thie 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,
inclucded on all 8I's, together with the software necessary
for its utdilization.

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS




%‘%‘ | W\u/ & fe

SuU

TO

T INTEROFFICE |
| MEMORANDUM .

DATE December 27, 1966

1

BIECT gerial Digital Magnetic Tape Unit Project -‘DECtapeJ’
| FROM
K. H. Olsen Gordon Bell
.CC: R. Boisvert
5. 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 wouyld 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 QOperation

-

To use a standard %" cartridge audio tape of either 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 prdgram 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
l-Reader, associate peak detector, ete.
l-Writer
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1-Additional clock to time the tape

1-I0T card '

1-Read in gates to check status of modes, and the flag
6-Misc. cards :

The above system would share the teletypé 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

l.

.2.

Annihilate Pa?er Tape from 8, 8s entirely. Library would
be on DECtape. :

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

Provide possibility for 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 tape, for 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: !
Tape loops data on data on loop
length -1 track 8 tracks time (max: access)
100" 40, 000 320, 000 lO‘sec
l1000" - 400,000 3,200,000 100 sec

it




- 'FACARED nTEROFFICE MEMORANDUM

DATE:  May i, 1967

SUBJECT: ANOTHER VERSION OF DECTAPE Il

TO:  Roland Bolsvert FROM:  Ken Olsen
cc:  JGordon Bell

Here is another idea for a real cheap version of DECtape. The goal is to make it as
inexpensive as possible. We want to accomplish this by making all compromises which
can be made to significantly lower the cost. The most significont compromise is to have
all the Information flow serlally. This not only makes the transport less critical, but,
above all, makes the control very simple.

By eliminating the amount of tape, we con make a dramatic simplification over the
capstan—driven one you have discussed. If we have 18 channels of Information, os
compared to the DECtape 3 chonnels, we would need 1/6 the length of tape to store

the Information. When we put 1/6 less tape on the reel, we can then drive the reels
from o synchronous motor and we should be well within plus or minus 5% of speed control.
This then eliminates the need for a capstan.

| would mount the tope reels on shafts very much like the LINC tape is mounted. On
each of these | 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 conflguration that we now use for DECtape.

Another variation that might work would be to drive one of the capstons with a Slo~Syn
motor and the other with a torque motor. A torque motor would always supply tension
in one direction and all the driving would be done by the Slo~Syn motor.

Gordon Bell feels that this operation has to be serfal, and would like to have one labeling
track, There may be a single information head which gets mechanically positioned
between tracks, but there has ta be a separate heod for the labeling track which is
slectronically switched to and from the serlal track, The serial 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 ona serlal channel. .

We should identify all of the questions involved In this transport ond systemctically go
through ond 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 want the oxide ogainst the guides,

Density and speed, of course, are simple questions to be answered, along with width of
tracks and number of tracks,

DIGITAL EQUIPMENT CORPORATION » MAYNARD, MASSACHUSETTS



Roland Bolsvert -2~ May 1, 1967

With a labeling track, there should then be no need for end of tape sensing becouse
the computer con always look for that, it Is not at all sericws if we run off the end
of the taps anyway. If we desire, we can put a strong leader on the supply reel that
can take the torque of the system In the same way that the Grundlg dictating machine
does.

The control for this sarlal unit might be 10 simple that It could fit on the side of the
19 inch panel which now holds logic of the TUSS.

Ken QOlsen

ace



mﬂgﬂnan INTEROFFICE MEMORANDUM

DATE:  August 1, 1967

susJECT: TAPE PLAYER FOR PDP-8

TO:
cC;

Gordon Bell FROM: Ken Olsen
Dick Besf
Nick Mazzarese s
Mike Ford _ %U\"’ Q.
b C i ¥
Bob Cesari P ;_‘,sy

| bought a new Ford, and splurged by having a fape player installed. This machine
is really great. It is rugged, apparently reliable, and exceedingly convenient to
use. | am asking our pateni lawyer to look info what is involved in using this for
insfrumentation 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 frack, 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 @ minute to go through a whole tape.

| am going to talk to Dick Best about redundant recording systems thai shouid be
cheaper and more efficient than the audio recordings.

ecc '.: /\(),'\\}’

Ul TS Co.
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_DATE:., Augusi‘?,:]?é?,‘ﬁ o

SUBJECT: TAPE TRANSPORT FOR SMALL COMPUTER FiLES

TO: Ken Qlsen FRon:  Goraon Bell
cc: Nick Mazzarese
Dick Best

I'm glad to hear that there is finally going tc be someone (an engineer and c progrommer)

~ assigned at DEC to work on the cheap transport for small computers. 'We could undoubiedly
do it here, if we had o large grant, an awfully lot of time, and a carefully worded staic-
ment to render it useless; i.e., we do fundamental research. | hope that it can be mede
ready for the PDP- 8/1. Let's obliterate paper tape from the universe! Here are some _
thoughts on the data organization of the tape and its use. | assume fhat a sfondard utereo,
8 channel (4 pair) audio unit will be used

Organization of Basic Data On Tape

There are at least two basic data organlza'rlons 1) dlrecf or dlgnra! recordmg, and 2}
audio {AM) recording. (See sketch. ) : L

I don't care which method is used except (today) ! tend to fqvo" _:;L,nuer 2. . This assumes
that there is a basic one"chcracter oriented control unit like either: i) Teletype module
for a synchronous or stop/start, or 2) 637-bit synchrenous data phone connected to the
.computer. From the control unit then is connected a mode=in to connect it to tone

modulation or frequency keeping. This in turn would conneci- directly to the tape recorder.: =

The reason | favor number 2 is that no modifications or circuits cre necessary for connécting' o

to the tape recorder. Also, using the audio sysiem, present iz = phone hardware could

- be used which assumes o very noisy and unreliabie channe! berween the mode=in and the
-recorder. The recorder can be placed anywhere. The informaticn s such would be com=
pletely ASCII compatible with a perity and biock sum check, and could bé removed fo a.
remote position if desirabla, My feeiing is that the ASCl control characters should be used
to control the tape recorder by sending characters o: 1) position the head, 2) switch it on
-and off, 3) switch it from read to write, 4) unit number seiecﬁon, and 5) just data,

In return, the tape recorder would send: 1) end of tape character mteriaced wafh 2) ;usr
data,

Using the above scheme, either recording method would be okay. The layout of the data

could be: 1) speed of 7} 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-bif format, using ASCII, of wh:ch
‘only é would be used as information: TR

DIGITAL EQUIPMENT CORPORATION ¢« MAYNARD, MASSACHUSETTS
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. the blocks, or a combination of: |nformchon frack together with several conductive s ,tnps

. '_‘Zfbeeﬂ prerecorded with lots of padding characters (to accommodate for: head swnchmg

- “could be written in 1K word blocks, for example) by putting multiple refiective or

o block on the same tape.

“2e August 7, 1967

6 x "2%9'9’.-— 1800 useful bn‘s PL.I‘ second or .. R

-

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

72,000 words per 8 tracks (63,000 if only 7 'rrclcks), or_',f;‘.t. E
865,000 useful bits per 60 5econds - )
6) densnty would be .

2400 bits per second x 1 second per IO lnches, or ”.
240 bits per inch :

Using the above scheme at 2400 bifs per second, a recorder channel band width of. only'
2400 h z with a 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 okcy

' ‘Use of Tape in Software Envrronment S

IdeaHy, the tape woufd be almost compcflble wnh DECtape, i. e., ﬁ must c“cw dc.fc. to:
be replaced on a block-by-block basis.” Blocks would be-coded by a s:ng!e track denoting:

to separate things into-1,000-word blocks. My feeling is that using one track which has'

~-time and speed variation), and time or block mark informatrion, the heod could be
mechamcqlly swnched among head posmons. : ’

It would be desirable to use. the softwure which is presenﬂy orgc:mzed uround DECmpe._. i
A desirable goal would be to use a. 1 tape transport system. (ond thot fculmg, go to 2
_ frunsporfs) whlch wouid provide for edmng ond comp:hng ' o :

_".SOme possnbie sysfems would be: 1) if rhe fc:pe wall aiiow m5erfs oF du'ra blocks, 2) :F _
_ the tape can oniy be appended, 3) if only one block can be written on the tape (muinpies_. :

_.'conducnve murkers “and 4) no tnserts or appends. Nofe that 1 cmd 3 mlght be the sahe. _

These yield: -

. (For 1 cnd 3) - : Ty S T .
A system requnrmg only one fransporr cmd two trunsports |f cop:es of progrums are mc:de._ A
A file being edited could be read from one block on a tape and puf back on anofher '

(For 2) ' . : g -
A system requiring two transports for edmng. A pcrhal string would be recd mto core <L
and the position of the string marked. A partial string would be ertfen, followed by
_ blanks. -On subsequent reads, more of the string would be read into core and “the marker

_ updured On wrmng fhe appended cutpur si'rlng,r the. outpui' tape would ferst be read




o~ 3~ ' Aunust 7, 1957

and moved to the blanks, followed by the switching to write, to dppcnd the ;;[ﬁ_ommrs. o

{For 4) , |
The tape would just be used for libraries.

Pup—

- Cs Gordon Be]j |
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Eﬂ@ﬂan INTEROFFICE MEMORANDUM

DATE: August 14, 1967

suBJecT: CHEAP TRANSPORT

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

| couldn't get going on fhe 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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HEAAEIN ~TerorFFice meEmoranDuMm

DATE:  April 24, 1969

SUBJECT: Is there Programming Morass? at DEC ?

TO! Operations Committee FROM:  Gordon Bell
Larry Portner

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 called computer engineering for the design
of software.  Perlis and other computer scientists say 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 have a local example to prove their argument. They know
that MIT has had a great deal of problems building the system called MULTICS, and finally they
point to IBM and say on one hand, IBM generally produces lousy software, and on the other hand,
(TSS 360/67) it also fails. All of these attitudes are explainable, and therefore should not eloud
the issue: Universities are not terribly business-like, and the fact that they can't run computation
centers is not especially profound; they also have trouble with custodial services. MIT couldn't
build MULTICS because everything they were doing was new and untried .. (forget about the

fact that they had a GE computer). IBM had problems with their TSS for the same reason that MIT
had trouble with MULTICS. The statement that "IBM has lousy software" may be a true one is the
subject of this memo.

Ken says DEC knows what they are doing in software and can manage it; I believe this is only
partially true. It is true that DEC is evolving to a software position (like IBM, and Honeywell)

in that it can be thought of in terms of good business practices. Since DEC has come from a 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} have heaved a sigh of relief. We know about what we are going
to get and we know about when we are 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 a 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 [ was forced into attacking the individual responsible for
the PDP~11 software. In doing this I may have 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 an ex-Honeywell employee, and I am somewhat afraid
g of them as being typical, professional programmers == I doubt if DEC survives against them. I[BM
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 T55/8 may
live by getting its slow, cancerous code removed. The problem is that Honeywell looks to IBM
as to what to build, based on IBM's badly performing programs. Now, at DEC, we look to
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Is there Programming Morass? at DEC ?- -2-

Honeywell. IBM {and perhaps Honeywell) are both highly succefsful in their software from a
business point of view. Namely, low quality, low performance,” high cost, but highly pre-
dictable in that their programmers emit trivia on schedule and ot exhorbitont 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 bosses 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 enormaus.

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:

1. 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 monitor programmers deserve and get respect in the product line; 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 1 million reasons why software can't be buils.

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

The reasons why the PDP-2 doesn't have average software is obvious:

1. The machine isn't that favored.
2. The more junior people train on it (for the 107?),
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-2 is just plain bad, stemming from not knowing the
Fortran languoge, 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
nat for cantankerous, hard to get along with, tranquilizer-taking H. Clark Frazier, who
wanted the best compiler for the machine.

- -

The TSS 360/67 Assemblar can take up to an hour for an assembly using disks. In arecent
sales newsletter, a DEC programmer with a straight-face, said that a PDP-8 assembler takes 2 hours,
and 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,

but use the PDP-T0.



Is there Programming Morass? ot DEC? -3-

It is not my nature to fight for justice, windmills, or dinosaurs. 1do believe in some changes -
occasionally because:

|

2.

HELP

I have a PDP-8 and it merits better software.
I hate seeing the stress across the faces of the product lines.

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

The PDP-11 is a very nice machine with a lot of potential, and I will 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 far Fortran, not to mention
that at least 32000 words are needed for all tasks. (Unlike PDP-8, core goes on tao easy
with the PDP-11 and the Parkinsonian effect of filling all available core plus another
4000 words will have to be fought constantly.)

I'd like to=e us:

1.

o 2.

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

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
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 software 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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Is There Programming Morass? at DEC? -4 -
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Measure the programmers. 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 te 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 ot Holo'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



Engnan INTERQFFICE MEMORANDUM

DATE: July 7, 1969

sUBJECT: COMPETITION WITH THE IBM 1130

To:  Gordon Bell FROM: !i‘ Ken QOlsen
{

Our marketing and sales people keep saying they neyer have competition with the IBM

1130 except for typesetting; however, there are thopsands of these machines doing scientific
calculations like the ones we would like to do with jour machines. [If you have any ideas

as to why they sell so many and why our sales peoplg feel they are no competition, | wouid
like to hear what they are.

if the reason is that they have a large number of scientific software packages and we are
never considered for these applications, it will be interesting to get a list of what their
scientific applications are. We could then estimatq the cost of getting most of them for
the PDP-11 so we can take all the business. If IBM|has the specifications published, it

seems to me that we could make a good guess as to the cost of doing the packaging for
ourselves,

| would also be interested in knowing what peripherdils would be ideal or desirable on a
PDP~-11 to get all of this business.

Ken

ecc
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SUBJECT:

T0O:

cCc:

| EEEIEJIIIIEHII INTEROFFICE MEMORANDUM

DATE:  July 17, 1969

IBM Selectirc Typewriter (one of KHO's things for me to do)
Ken Olsen FROM: Gordon Bell
N. Mazzarese
W. Hindle
R. Savell

R. Collings

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 B as 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 has improved
them-~until then they hadn't. '

I believe the IBM Selectric is the best (feel, flexibility,
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
conscole, 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, 1s 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. 1In order to persue the matter further, I

would like to first, see who's interested in selling (and
manufacturing) 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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"Eﬂﬂan INTEROFFICE MEMORANDUM

DATE:  July 16, 1969

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

TO: 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 11307?

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 engineering) it is a
very good buy. It has

8K = 16 bit word core.

Movinghead removeable disks.

Line printer.

Card reader (and perhaps punch).

Many nice software packages.

2. 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 1it.

. .,

U w o
.
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‘What can

1.

b. Very special languages for Civil engineering,
lens design, etc.

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

d. A Fortran IV much better in size and speed
than the Fortran on PDP~92, even though the
g is 2 times faster.

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

f. Basic paékages to make the computér be use=
ful in limited business accounting situations.

be done:

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

Do a kind of advertising that tries fo'séll.the,
image of vast DEC software like that of IBM (ie. -
there is a package or language to solve his problems).

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.



/

Eﬂaﬂnan INTEF!C]FF—'ICE MEMORANDUM

SUBJECT:

TO:

cC:

DATE: July 16, 1969

Cheap Tape (one of KHO's things for me to do) - relation
to new PDP-8 too
Ken Olsen FROM: Gordon Bell
R. Lane
S. Olsen

N. Mazzarese
Jack Shields

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. 1In addition in response

to KHO 8/1/67, thereafter 1 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.

?

DIGITAL EQUIPMENT CORPOCRATION « MAYNARD, MASSACHUSETTS



RS

FAROAER ~TeroFFicE MEMORANDUM

DATE: August 21, 1969

SUBJECT:  Your Magnum Opus, August 7, 1969

TO! Larry Portner FROM: Gordon Bell
cc: Steve Sobel
Win Hindle

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 development 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 service.)

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

bwf
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INTEROFFICE MEMORANDUM

DATE:  January 22, 1970

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

TO: Bob Savell FROM: Gordon Bell
Dave Cotton
Jim Bell
Larry Portner DEPARTMENT:
cc: Operations Committee
Note: Please read this, it really isn't a puton..... I'm serious. [ also think it will

work. If it does, it's easily 50-to 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 having an expensive enough
system, and proposal of how to get the price up.

Background

Dr. Nico Habermann just returned from Holland at Christmas time (death 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 Holland and Belgium. [ 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 Holland,
simply because one of the northern universities had just gotten a CDC4600--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 ofien be for prestige. More often than not,

he is willing 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 $5M by buying a bunch of PDP~10's (= 6). In a university a bunch of
computers is ideal because a number of users {and departments) are involved, thus a lot of
tiny computers ($ .8M) is better than one large one, say $4.8M, since each is autonomous.

DIGITAL EQUIPMENT CORPORATION ¢ MAYMNARD, MASSACHUSETT S
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Larger PDP-10's -2~

What Would Be Offered

1. A collection of PDP~10's, PDP-11's, and PDP-8's, in some sort of nicely packaged

deal arranged in a brochure.

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

Why Wauld You Buy One

1. 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 MEMORANDUM

DATE: April 3, 1970

suBJEcT: Berkley Computer Corporation

TO: Win Hindle FROM: Gordon Bell

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

DEPARTMENT:

Jesse Quatse visited us here yesterday to discuss the possibility of buying computing power

from them in wholesale quantities. Jesse is Vice President in charge of engineering for BCC.
You may recall 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 group, 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 called
the 6700 at Berkley, and Kotok has information on it. They say they will begin delivering
computing power this summer, and they are in the process of putting all the components
together now. They have run the monitor, simulated. They figure to come in at a price of
about 1/2 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 system 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.

OIGITAL EQUIPMENT CORPORATION

s MAYNARD MASSACHUSETTS
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Berkley Computer Corporation -2- April 3, 1970

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, T would guess -- the current evolutionary strategy
for the 10I paging monitor isn't. The method of interfacing 11's to a 10 will give as
many input fines. The drum is the key in most systems like this, a better drum will be

necessary for 10I. 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
V. . T,

LET'S BUILD SEVERAL THOUSAND COMPUTER TERMINALS 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 only about 13 of the more useful ones are shown. It is also given
in a family tree structure (Figure 2). 1In 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, but
it does allow the problem and the policy solution to be shown in a simple way.

Modules o
The modules out of which these are developed (and we now have) are:

1. PDP-8/E (without cabinet)

2, PDP-11

3. 15" X-Y Scope

4, Short Vector Generator

5. Storage CRT

6. Paper Tape Reader/Paper Tape Punch
7. Calcomp Plotter

The modules we need (but are in process) are:

1. Typewriter Mechanism (7 and maybe 9 dot variety to handle higher
quality print for letters).

2. 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 Boxes.

Note: 1. As an alternative approach we can go the way the communications 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 each writing their own introductory literature
designed to educate and tell the world what a modem is. A nice
approach to maximize writer potential ir engineers, enlarge the tech
writing ‘and publication staff, minimize corporate profit and ensure
confusion in the field. ‘



Let's Build Several Thousand Computer Terminals Systematically
Gordon Bell '
August 7, 1970

Page 2 of 2

3. Scan-~TV,

4, Large Scope.

5., Tape Cassette (DECtapette).
6., Microfiche/Microfilm Reader,

The modules we must develop are:
1, 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. X
1. Most units will be stand alone floor mounts, Let's take the RAND

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-1l1 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 MARKET!!

Distribution:

Ken Olsen . Joe St. Amour
Win Hindle Alan Kotok
Nick Mazzarese ‘ Bob Savell
Stan Qlsen . Andy Knowles
Ted Johnscn Bill Long
Pete Kaufmann ~ 'Len Halio

/kb
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SUBJECT:  COMPUTER NETWORKS DATE: August 12, 1970
TO: Win Hindle FROM: Gordon Bell
Bob Savell
cc:  larry Portner DEPARTMENT:
Jim Bell

Nick Mazzarese
Andy Knowles

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's), Honeywell (Hl648 = 3-516'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:

l. 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 prcbably
pay for this internally at DEC by getting all the DECtapes
off of all the remote computers, and by interconnecting
the 10's.

5. Multi-1l's. The switch structures proposed by Delagi allow
simple networks to be formed easily with little software
pain. These structures seem to be much more elecant than

BEOS 1043 ¢ (3.7
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7 WwWiln HINAle, LUl oavell rage < August L2, 1970
-
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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- EBBO0E0 ~remorFioE MEMORANDUM

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

FROM:

B TO: Gorden Bell

PDP-~11 Coordinating Committee
Geoff Shingles (U.K. Office)

“ e Ken Olsen DEPARTMENT:
' Nick Mazzarese

Ted Johnson

[ just spent several hours with Mr. lann Barron, managing director of CT, at their Hemel
Hempstead plant ~ thanks to Geoff Shingles. Mr. Barron has a background of both programming
and engineering, with some work in operations research, 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, o .
grad., Oxford, etc.). 1 hope we're dealing at these levels too.

- In summary, I believe the modular one is going to be a significant competitor in Europe. 1
_ hope we'll get going on the manufacturing there. Several other things which might help are:

_ 1. The tig=in with U. of Newcastle to do their experimentation using a PDP-11 mulﬁbrocessor
structure. Here we have to take the idea of multiprocessing seriously -- get it out of
special systems, and into a commitment.

2. More selling of universities in the U.K. -- gefting some prestigious ones is important.

- Qur 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
potentiol to extend the PDP=11. -- Modular one can getbigger, 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 to 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). Ifs instruction-set structure isn't bad, but according to the

DEC 5 - 1043-C (4-700
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Comhefing with CT and U. of Newcastle -2 - August 28, 1970

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 s much better. All in all, their instruction set
o 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, efc. to farm multi-computer and mutti-processor
structures: the modular one seems to be better than PDP~11, but it is also more expensive to
implement. Since, 1 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 ane, not their glib talk, and probably hidden restrictions, it has solved

no problems. In fact, the cabling, for the rather exotic structures is a 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 polling 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 lines are differential, thus, I suspect there's a better chance of getting the correct
data transmitted between two units. [ 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.

Cabinefs.

Their cabinetry is almost great in comparison by PDP~11 cebinet. The DEC cabinet hasn't
changed in about 8 years (after 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 o concept is good. The modular one uses about 16" wide x 32" tall x 16" deep
frame. Like DEC, its power supply is on one side ( a door) and its logic on the other. There is
almost no waste space, and the modules are tested with extenders. There is no back panel wiring,
only a large PC board for the connectors. The airflow pattem 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 é connectors long (about the same size as

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 some of the university types interested. Customers are adding focilities. A BCPL
runs on the computer, and they are building a PL/360 - like language which will use assembler
syntax with block-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, ete.

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 relicble computer structure research. 1 possibly might
have been useful at Cambridge and Oxford (and would have received valuable inputs). --

- The nexf time I visit the U.K., I'll 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 tell me when Strachey
~ is to be in the U. S. next, I'll go see him.)

._Af the Copenhagen éonference, I also talked with:
- 'I Dr. Spratt
.+ 28 River Court, Chartham
- Canterbury; Kent, -

‘2. Dr. M.H. Rogers
. U. of Bristol

Both were interested in PDP-11.

bwf




Some Modular One Structures

Pc + S{to: 4 Mp) T, = Pe ?
T—S(to: 4K, Pc T ! — Mp =
" -MpS (to: 8 Pc, K) - Mp =

. ]
S storage

; _-g-T(teIefype) —K L. {to: Pc)—: =

" Teletype

- w—S{to:2 Pc) _ K block transfer; }~— S+ K (disk) =S —Ms(disk)
7-—5.(to:2 Mp) J 2 word buffer ‘[' [f‘

-'jk

disk units . -

S (to: 2 Pc —]— K (multiplexor;) — S—- K (1/7~1bit (T~ K (modem

- 5 (to: 2 Mp line; /

Commumcuhons interfaces

Some structures:  C; = Mp~— Pc— K (Teletype)— or

Mp~—Pc Mp— Pc ~— K

I or or
Mp—Pc N\, K(disk) — Ms (disk

Pc
. Pc

K. disk

K. fipxer
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SUBJECT: 8 Bit Processor Subset of PDP-11 | DATE: December 18, 1970

TO: Dave Chertkow FROM: Gordon Bell
. Roger Cady DEPARTMENT:
Jim O'Loughlin ’
Chuck Kamen

Below is the register path for the above that we discussed on the phone. This bos.ically has no
registers - is 8 bit byte oriented.

16 bit address
T6 bit data ~

-y

Switch 8 8
\ J - lBAh BAI
S 8 . 8
\F
Ph P} - Qperand LatcEr
\ .
Switch 8
W
Function
Adder
— ] |
¥ .
Condition Result late
Codes |
l |
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8 Bit Processor Subset of PDP=11 -2

~ This gives an 8 bl t op code of roughly:

binary operation - operand, ' operandy =result
8 bit immediate
8 bit this page 8 bit this page
page 0 - page O

16 bit _ 16 bit dAet

16 bit indirect

e " Unary op codés .'
. {JMS} ... operand

JMP.
NEG
COM

8 this page
8 page 0

INC - 16 bit direct
DEC , 16 bit indirect
ADC .

SBC
TST

ASIL
ASL s
ROR J
‘ROL

load codes
store codes
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o P INTEROFFICE MEMORANDUM

SUBIECT: : AT

? el Gro"phﬁ:cl Tablet and Console DATE: February 8, 1971
it

o Conputer Strategy Commitiee FROM: Gordan Bell

cc: Disploy Committee

DEPARTMENT:

Alen Kay of the Stanford Artificial Intelligence Project visited us the other
day and discussed a very small terminal which he is building. It had an
Owens-1ltinois plasma panel with &4 dats/inch and o total of 512 x 512

(8 in. 5q.). Asidefrom the bullt-in computer part of it, and the keyboard,
the most interesting part was a graphical tablet which, though based on an
old idea, now works. I saw asimiler device opurate o long time ago with
conductive glass, but the gloss wasn't good to write on or even enough. He
uses surgical rubber conductive (used in operating room to carry off static
charge) and stretches it across a square area as a tablet. Through diodes, he
cornects reference voltages in either the x or the y direction. You write on
it with a conductive stylus and then pick up the voltage with an a to d. You
get @ bits of resolution in both x and y he claims. He also claims better
resolution than the Sylvania tablet. The whole thing, excluding the a to d's,

costs maybe $525. The rub!

ber is about $5/5q. yard. He claims one can ke
built in the laboratory in an afternocn. I helieve Len Halio can build and
try it on the 15 graphics in less time. Ve arc going fo 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 have any bearing as consale keys for
p ot} r y g

a PDP-11/057
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™

TO: Fred Gould DATE: March 16, 1971
John Eggert L

CC: Peter Williams Nick Mazzarese Stan Qlsen /CL L2 .
: Bob VanNaarden Howie Painter Lomrin Gale

Pt (Tbkn M@M—‘(tlﬁ- w«%wmuﬂ - %mm

Al Watker Andy Knowles Al Devault
Dave Brown Ed Kramer Bill Long
Roger Cady

FROM: Gordon Bell |

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

We talked about the cbove control and the Driver Training Car Controller problem.  Friday
afterncon 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: :

1.7 Sequential circuit machines ~ (conventional 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 (Ke\l:ke, Kbrargh, etc.).- cost too high for large systems, $5/control
' step. '

4. 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 o stored program computer.

5. A centralized, microprogrammed controller to directly evoke RTM register transfers. The
final oppllcahon control algorithm would be in the microprogrammed memory. The eontroller
is fundomentally trivial - unlike one that might first be a PDP 8 interpreter, for exomple

6.  Combination of microprogramming and conventional programming (Firmware). The Inferd
' approach. A general purpose interpreter is put in the microprogrammed memory, along wi h
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 T. Thus in a conventional
RTM design the box on left would just be a collection of the evoke, merge, and branch control

modules (ot $5 per module).

All I'm proposing is to introduce a 1 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 sales

~ DECS-1043-C (4-70)



A Computer on a Quad Board -2 -

price of say $.35/step - a cost factor decrease of about 30. Since the micro controller (Figure 2)
has about 1 board it might sell for about $200 (plus memory). The crossover point when a read only
approach pays 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 coniroller's
memory. The readers may recognize it as being very much like a PDP-14,

LR, RN

There are many approaches to the micro controller's instruction word layout - two are:
K
1. A wide word. to evolve operations, select next micro instruction based on boolean inputs.
2. 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

Op. FCNS FCND
'} Code

(Note: maybe only one evoke field is needed as we 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 retumn.

e ieadiead S L



A Computer on a Quad Board -3-

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 o 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 of 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 ? 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:

0 FCNS. FCND EVOKE
1« 9 >
0 Special FCND CONSTANT Load CONSTANT
Code '
< 9 .
1 R Branch Location Branch if boolean true, false
A~ Select |’

Reverse branch

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

The list price would be:

GPA

K micro

— et o —

R-W (64 w)

310
250

ROM (370 words) 100 (let them buy it)

. 200

transfer and i/o 300
interface registers

sT, 160
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A Computer on a Quad Board -4 -

An 8 bit version {up to 256 steps):

bwf

Evoke

FCNS FCND

Spec FCND Constant Load Constant

Code 1

fe—4 —e— 4-—>

Spec Branch | Address, next Branch if true

Code 2 | Code Instruction

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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INTEROFFICE MEMORANDUM

TO: Computer Strategy Committee . DATE: December 21 , 1971
Grant- Saviers : 7 '
Jim Bell - FROM: Gordon Bell
DEPT.:
SUBJ: = New Fixed Head Disk

I've heard that a new, 3600 RPM fixed head disk is be ing designed.

(This did not come through the minutes of the Computer Strategy minutes.)
Why, when we are in our current posifion with regard to 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 more important? Forgetting these two basic reasons,
why can't we get what is essentially the same effect for almost every
application (except perhaps communications), by increasing the density
(which is to be'done anyway), or by changing the configuration to take
multiple heads in paralie!? Finally, if we're up against latency (e.g.,
in communications) then a hardware (or software) quever has been and can
be used to increase performance more than halving the Io’rency Again
this is comparatively frivial.

Let's not take on engineering problems that we create.

hwf

DEC §-{641}—1043D—R271
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sliili Gl INTEROFFICE MEMORANDUM

TO: Roger Pyle DATE: February 25, 1972
Computer Strategy Committee
FROM: Gordon Bell
cc: Ed Correll Stan Olsen -
" Nick Mazzarese  Ted Johnson DEPT:
Dave Brown Len Halio

SUBJ: Possible Printer, Page Proof Printer, Typewriter, Using Incremental Techniques
\\._._—"’“.'.

. { : A Attached to this memo is a copy of output from a printing system we have been
T ¥eve|oping an the PDP-10 and a PDP-11. The actual printing is done with a
j’ ‘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
" isdone in 5 milliseconds, and there are the equivalent of 1600 points across the
. Binches, 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, multifont typewriter, and it would be useful to give
i quick looks for galiey and page proofs in the printing industry. We have been
inputing type fonts and now have a reasonably large library. We also have a system
for manuscript preparation which includes final printing in this form. New character
sefs 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.

1 understand we have a similar but cheap printer on a PDP-8/PDP-11 that could be
used like this.

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

bwf

Attachments
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aplae

--B0288 -

pB368
pB8488
aa588
pB6608
88798
pases
pn38s

-+ 81888 -
81188 .

81288
A13988
p1488
g1588
81688
81788
a1888
p1988
p2e88
82188
82288

B2384.....

p2488
B2588
B2688
a2708

- 2889

Bz2389
p3688
83180
p3288
83388
83480
p358e
p3se8
B3788
g3809

- B3989

g4pes
841886

p4208
84368
B4489
84508
84688
B479n

" 348689
- B43pe

p5898
85189

as208
85388
85498
85588

Ash71a

Ash71b

Bach7

Bal69.. .

Bar78

Bernt8

BohG6

* Bragg

BratGl

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

Heywords and phrases: correctness, terminations.

Ashcroft, E. and Manna, Z. Formalization of properties of

-paraliel-programs.- Memno AIM-118; Stanford- University

February 1371,

Keywurds and phrases: correctness, terminations.

Backus, J. W., etal and Balzer, R. M. The Portran
automatic coding system. Proceedings WJICG 11 (1907),
188-198, 29-47, 535.544.

Keywords and phrases: structured programming.

... Balzer, R..M..EXD. AMS--Extendable debugging end mumturing
systems. Prnceedmgs FJCC 1969, pp. 567-588.

Keywords and phrases: debugging.

Barley, J. and Sturgis, H. A fermalism for trenslater
interactions. CACM 13 #18 (October 1878), 687,

Heywords and phrases: exportability, mability,

Bernstein, . A. and Owens, J. T. Debugging in a
time-sharing envnrunment (PCS). Proceedings FJCC 1968, pp.

7.14,

L

A Keywords and phrases: debugging.

Behm, C. and Jacopini, 6. Flow diagrams, Turing machines
and languages with only two formation rules. CACM (1966).

Heywards and phrases: correctness, terminations.

‘Brady, Paul T. Writing an online debugging program for the
experienced user. CACM {June 1368), 423-427,

Heywurds and phrases: debugging.

Bratman, H. An alternate for of the UNCOL diagram. CACM 4
#3 {March G1), 142.



esiEd  w PRODUCTION LDADER AND INTERPRETER FOR ALGOL-LIKE LANGUAGES
e0zee  w COMHENCED 26 HaY 22
[CELL I HARY SHAMW
padel  om

Upenea. = REFERENCE: EVANS, RRTHUR, AN ALGOL 6@ COMPILER.
POGHR ANNUAL REVIEW IN AUTOHATIC PROGRAMMING, V. 4, 1954
eavea  m EVANS DESCRIBES A COMPILER ORGANEZED IN THREE
eepad SECTIONS. THE FIRST (5UBSLAN DR §5) READS
20920 w SOURCE CARDS AND PERFORMS LEXICAL ANALYSIS.
a1ep W THE SECOND {PHASE 1OR PHLY INTERPRETS
o110 ™ FLOYD-EUANS PROOUCTIONS TO CONTROL SYNTACTIC
eizee «x RNALYSIS AND GENERATE A POSTFIX REPRESENTATION
g1a0e w OF THE PROGRAM. THE THIRD (PHASE 11 OR PH2)
Bidee w PROCESSES THE DUTPUT OF PHASE © TO PERFORM
21509 = SEHANTIC ANALYSIS AND GENERATE CODE. THE
91668 = PHASES ARE COMMONLY ARRANGED AS CORDUTINES.
21703 w
21800 = OPERATING INSTRUCTIONS
219¢3 = THIS PROCRAM LOADS AND INTERPRETS FLOYD-EVANS
ezpRd N PRODUCTIONS AS DESCRIBED BY EVANS. TD RUN THE SYSTEH:
PZ199 m 1. STOPE THE PROCUCTJOWS DEFINING THE LANGUAGE AND THE
@zzed m PROGRANS TO BE COMPTLED ON A FILE AS DESCRIBED BELODW.
ez = (PIP PAY BE USED TO CONCATEMATE THE PROGRAN AND THE
p2408 m LANGUARGE IF THEY ARE STORCD SEPARATELY.)
gz5%e n 2. EXCCUTE THE MONITOR COMHAND
gzcee  m .R SNCBOL .
ez7en = HHEN SNDHOL PESPONDS HITH AN ASTERILE, ANSWER MITH THE
9z = NAME OF THE FILE ON WHICH THIS PROGRAM 15 STORED.
p2o08 x SAY, <NAMED.SND
23008 x 3. HAIT PATIENTLY WHILE THE PROGRAM LEADS. WHEN
93100 w LDADING 15 COMPLETE, THE PROGRAM WILL PROMPT
P3ze0 m FLLL TTY DUTPUT? RESPOND ¥ DR N
223¢0 wer WHAT FILE CONTAINS THE LANGURGE?
FEL-CI wawkHERE DOES PHI DUTPLT oD?
P3508 = WAITING AFTER EACH GUESTION FDR YOUR RESPONSE. THE
P3ECE ™ FIRST QUESTION DETERMINES WHETHER THE OUTPUT FROM PHASE 1
23723 W WILL BE PRINTED ON THE TELETYPE. TVHE SECOND AND THIRD
3068 ASK, RESPECTIVELY, FOR THE INPUT AND DUTPUT FILES.
03982 = 4. THE PROGRAM WILL LOAD THE LANGUAGE DEFINED DN THE
BPed  x INPUT FILE AND PARSE THE FROGRAHS THAT FOLLOW THE
B13ed W DEFINITIDN. THE RESULTING POSTFIX (THE LEXEHE SYRING THaT
g4zed  w PHASE | HOULD PASS TD PHASE 2} AND PHASE 1 COST ANALYSIS
B4363 FDR EACH PROGRAM WILL BE DIRECTED TO THE CUTPUT FILE YOU
[[LXT-T N NAMED AT THE BEGINNING DF THE RUN. CERTAIN DUTPUT RILL
Ba5en X ALSO BE GENERATED ON THE TELETYPE AND THE FILE <NAME>.LST
e160d w CORRESPONDING TOD THE SOURCE FILE FOR THES PRDGRAH.
Q1700 5. WHEN KLL PROGRAMS ON THE INPUT FILE HAVE BEEN PARSED.
@480 « SNOBOL WILL PETURN WITH AN ASTERISK. YOU MAY NDW RUN
a4o7@ W ANOTHER SHOBOL PROGRAM OR TYPE tC TO RETURN TO HONITOR
CLTE CONTROL.
25100 =
Ghiv ' INPUT FGROAT
gs3za = (REFER TO £XAMPLE THROUGHOUT)
05103 0w
esses ORGANIZATION DF THE FILE
ascee
2578w EACH SECTION BEGINS WITH A HEADER CARD IDENTIFIED BY
@sBed  w *11" IN COLUHNS § AND 2
p5908 w tl PRODUCTIDNS OR || PRINY PRODUCTIONS: <TITLE>
pcAed  w <THE PRODUCTIONS?
esigd = ! HIERARCHIES
26z2e8 = ¢THE HIERARCHIES>
PE308 1! HETACLASSES
064E3  w ¢THE HETRCLASSES)
gE50d m t1 RESERVED LORDS
2EGEA  m CTHE RESERVED HWORDS>
G703 m '] PRINT TABLES  (ONLY IF DESIRED)
26838 . 11 PROGRAN
aGoe8 ® <PROGRAM TQ BE COHPILED>
e’ded  m IF THE FIRST CARD IS ‘PRINT PRODUCTIONS® INSTEAD
ev192  m OF 'PRODUCTIONS'. THEN THE INPUT I5 ECHDED ON THE
e7IIe  m DUTPUT FILE AS IT IS RERD. THE DPTIONAL CARD
@r3gl  w TPRINT TABLES' CRUSES A PRINTOUT OF THE LOADED
@74pd  w PROCUCTION TABLES, INTERPRETATION LIST. ETC.
@750 w 1| PROGRAM
07600 = <PROGRAH 1O BE COMPILED)
o778 x
e7gap  x 1! END
02908 w
pEoRE W CARD FORHATS
2810
ggzee PRODUCTIONS
PEIM® W NDTE: HLL FIELDS MUST 8E LEFT-~JUSTIFIED.
epdea = coL 1-4 LABEL
PESED X 5 BLANK
PBEPE w £-2 FIFTH ELEHENT OF OLD STACK
PB7ES X 19 BLANK
2oged w 11-14 FOURTH ELEMENT OF DLD STACK
engea ] 15 BLANK
eseer  m 16-18 THIRD ELEHENT OF OLD STACK
foizd = 28 BLANK
29208 = 71-24 SECOND ELEHENT OF OLD STACK
po3Al N 2% BLANK
poden = 26-29 TOP ELEMENT OF OLD STACK
posEe 39 BLANK
POGEe m 3 ! C(EXCLAMATION PDINT)
PI7RE w 32 +  IF R REPLACEHENT IS5 TO BE MADE IN THE EVENT
pYBed x OF A MATCH, OTHERHWISE BLANK
pasee = 33 BLANK
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JMAX - 0 - (non-negative integer) Specifics 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)
Specifics how a file is to be handled. Sce below for
& 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 wode seads the curreni parameter seitings for AILSET, BESET,
VERT.SPACING, LFTMAR, TOPMAR, BOTMAR, NLINES, CUT, and JWIDTH
and JMAX if JUSTIFY ic cet to YES. Then text 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 eseape code.
The escape codes (in octal) along with their meanings are listed
below.

Meaning
End of file
Vertical spacing in next two characters
Left margin in next two characters
Top margin {2 characters)
Bottom margin (2 characters)
Number of text lines per page (2 characters)
Automatic cut
Manual cut

--'IQ\?J\-P-CJ-'DNIF—‘OQ
=5
@



- 00160
- 00200

00300
00400
00500
00600
00700
- 00300
- 00900
01000
01100
01200

01300

01400
- 01500

01600

01700
01300
01900
02000
02100

- 02200

0230

AFAGE EE.
BGG EE

EE BT

E EE

AED
DE E EE

CE E EE



A 1
n' h vewion . Mawech ,
e

P .’
AGE 1ei1 DOC,ASH 3721772 13131

3100

pezea

P00

gpacy

20300

FQear

729

20800

agoan

24200

21199

#1208

g4300

74400

21520

11687

21700

01800

?1500

20008

35332 ATTOPROCESSOR
ggzgg ASSEMBLY  LANGUAGE
gg:gg DOCUMENTATION
gg;gg SPONBORERERRY
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PAGE Z2el

so10e
20298
20300
PO4DC
LELLY)
LLIVE
22700
nesan
ag9are
ALe2e
21420
#1200
21300
71408
24508
ase0rn
21702
71820
24920
p2082
721882
222002
72300
p240¢
n2%508
32800
72700
72822
22908
23090
73100
r3222
73302

DOC,ASE 3/721/72 13134

INTRO
ASSEMBLY LANGUAGE FOR THE ATYOPROCESSOR
CLASSIPIED IN ESSENTIALLY TWO SECTIONS, IT gENS?STScS? TEE
MACHINE OPS AND THE PSUEDO=OPS, AS ONE MAY READILY GUESS
THE PSUEDO=OPS ARE THOSE THAT ARE OPS FOR THE ASSEMBLER
AND D0 NOT GENERATE CODE, THE MACKINE OPS RESULTY IN
GENERATION OF UNIGUE CODE, IF AND WHENEVER THE INSTRUCTION
1S 'LEGAL' , ( BY fLEGAL' I8 MEANT GNLY THE SYNTACTIC
CORRECTNESS, IT DOES NOT MEAN A CHEQK QF PROGRAM FLOW,
ALTHOUGH AN ATTEMPT 1S MADE TO CATCH AS MANY FLOW ERRORS
AS EXIST IN THE SCOPE OF TWE ASSEMBLER, FOR EXAMPLE, THE
ggEEowég ;:RNSSMEH2$3RAA PO ECLaRING. TNSTRUCSION: HONEVER)
_ . GE DECLARING T :

IT IS NOT TREATED AS AN 'zaaogﬁk.g. PNSTROCTIONS HOWEVER,



PAGE 3m)

20109
22200
2e322
BO4DC
'YL
res00
pe7oe
LY
20900
24000
24108
#4202
pLICE
24409
21500
21608
pL70R
71820
21900
nzo00
p2120
p2200
22300
22420
32520
32620
32708
22800
22900
pszoe
23120
33200
p3320
23480
23822
23420
23700
33560
23900
24200
n4120
74200
p4300
2440280
2450¢
24620
g4700
24800
P49B0
#8700
251020
75202

- pB302

2540p
e580¢
g56@7
garee
gsane
g5900

DOC,ASH 3/24/72 13131

FSUEDQ=OFS |

Scofors -

BRIGIN ORG <
THE ORIGIN STATEMENT 18 USED To SET NuH>
PROGRAM LOCATION COUNTER TO THE
VALVUE SPECIFIED IN «<NUM2 , THIS
NUMBER MUST LIE WITWIN # AND 377
(peTAL),

DEVICE DECLARATION <OVC NAME> s
USED FOR GIVING A NAME TO A DEVICE.N HE? = <hum
ALL DEVICE NAMES MUST START W]TH D!,
THE <NUM> MUST LIE WITHIN B aAND 37
(OCTAL): USER MUST KEEP IN MIND THAT
THE DEVICE NAME BINDING 1S  DONE
DYNAMIGALLY WITH RESPECT TO TWE TEXT
OF THE ASSEMBLY LANGUAGE PROGRAM,

TERMINATION END
USED TO TERMINATE THE ASSEMBLY,

MACHINE OP§1

AGAIN IN THE MACINE 0OPS WE DISTINGUISH

BETWEEN Tw0 CLASSES, ASSMBLER INSTRUCTIONS iuu IHACHINE
;:irggc;égus , THE MACHINE INSTRUCTION 18

NSLA AS AN INSTRUCTION WHILE AN ASSEMBLER INSTRUCTION
IS TRANSLATED AS DATA, OF COURSE, THANKS TO VON NUEMANN,
AFTER THWE TRANSLATION THERE §5 NC DIFFERENCE BETWEEN THE
TWO, FOR EXAMPLE, THE TEXT Xe(@) IS TREATED AS A MACMINE
INSTRUCTION AND THE CODE GENERATED IS 21920021, WHILE
THE TEXT tA IS TREATED AS AN ASSEMBLER INSTRUCTION ( [T
MEANS AN ASCI] CHARACTER mam ) aAND 1S GIVEN ]TS DATA FORM
NAMELY: 21090001, CLEARLY, THERE I8 NO WAY OF DISTINGUISHING
BETWEEN THE TWO AFTER THE TRANSLATION, '

ASSEMBLER INSTRUGTIONS |

ASCI! CHARACTER : "¢SINGLE CHARACTER
ANY ASCI! CHARACTER EXCEPT A INGL ACTER?
BLANK AND A SEMICOLON,

BINARY STRING "¢BIN STRIN
ANY BINARY STRING, THE VALUE OF INe>
THE NUMBER MUSYT RE LESS THAN
40¢ (OCTAL),

ADDRESSING 1 SEXPR>
ANY ADORESS  EXPRESSION IS
PERMISSIBLE BUT IT MAY NOT
INCLUDE MORE THAN OQNE NON=
PREDECLARED  LABELS , ALL
CONSTANTS MUST BE 1IN OQCTAL,
THE VALUE OF EXPRESSION MUST
LIE WITHIN @ AND 377 (OCTAL?,
CEXPR> MAY CONTAIN « AND = ,

# MAY BE USED TO DENDTE CURRENY
VALUE OF PROGRAM COUNTER,
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foL0@

PR2827  MACHINE INSTRUGTIONS |

¢o3en PeTeNss SmoNeawsms=s

poAR? OF THE FOLLOWING, ALL BRANCHES AND

20800 THE SUBROUTINE=CALL INSTRUCTIONS

pR6BY ARE MOUBLE WORD INSTRUCTIONS, THE

Pa720 SECOMD OQF THESE WORPS 1S THE

gpad0 OPERAND,

PQsa7

R1202

21180  MOVE CREG1>»<REG2>
gi209 CREG1> IS THE DESTINATION,

213820 ¢REG2> IS THE SOURCE, ANY

71400 GENERAL REGISTERS , IF THE

p150@ ¢REGY>sM THEN THE REFERENCE

gy 6@ec 1§ To MEMQRY LOCATION POINTED

zi708@ TO BY THE REGISTER A,

d1800

#4902  FUNCTION Om{<F(B)>)
peeoe B MAY HE ANY OF W,%,Y)A,

g21 8¢ FOR <FtQ)> SEE THWE SECTION,

22200 NOTEY FOR TWO=OP FUNCTIONS

72302 THE SECOND OP MUST BE R,

p2402

72838  OUTPUT | <OVC NAME>eW
FIY Y THE REGISTER MUST BE W,

pn2r08

pa28de INPUT WedDVE NAME)>
n2400 AGAIN, THE REGISTER MUST BE W,

p3oae

f3100 EVOKE EV <DVC NAME>
g32p@ TO ISSUE EVOKE AND WALIT FOR

p3300 DONE,

p340n

238022 TEST AND BRANCH + <OVC NAME>
#3408 BRANCH [F THE FLAG OfF THE

n37ee DEVICE IS SET,

3300

g3000 SUBROUTINE CALL CL

24000 CALL THE SUBROUTINE,

#4180

742880  RETURN RY

#4300 RETURN FROM SUBROUTINE,;

74490 TO ADQRESS SPECIFIFD BY

4820 REGISTER S

74400

74700  UNCONDITIONAL BRANCH '

24800 Govo,

24520

£5302 CONDITIONAL BRANCH CCONDD> »
25100 <COND> MAY BE | ,

05200 N2 ®> BRANCH IF NON=BERQ,

F830e P =% BRANCH IF POSITIVE,

8400 N a% SRANCH IF NEGATIVE,

25800 ¢ => BRANCH IF CARRY,

A8s08 Vv &> BRANCH JF LAST INGR

4 3414 INSTRUCTION CAUSED
a5800 2 RESULT,



PAGE 5=-1

70199
20229
eesoe
pe420
2gsee
eOs07
ep7082
LYY
POSED
r4200
#1100
?120¢
24322
24400
21309
24600
p1700
3,800
r4900
p2p20
p2100
?2202
22320
22420
725300
p2600
n27080
728080
p2907
r3ee0
23100
p3200
23300
73400
23800
23400
23700
23820
a3900

DOC,ASB 3724772 13131
MOVE LITERAL <REG>e|
TO MOVE NEXT MEMORY WORD TO
REGISTER SPECIFIED,
INCREMENT CREGIeCREGY«1

INGREMENT THE REGISTER OR THE i
MEMORY LOCATION (IF <REGDEM), %
1¥ RESULT®@ THEN SET Vv FLAG, :

COMPARE ‘ <REG>w<REGD~R
SURTRACT R FROM <REGD,
MORIFY CyN¢Z2 FLAGS),

il.lliiilﬂiliiiiiiliilﬁliil.!}iliiliii‘ii.illiiiiﬂiiI..iyiﬁﬁgé

NOTE & ALL EXCEPT THE TfEND' INSTRUCTION: MUSY BE
YERMINATED BY A SEMICOLON,

LABELS 1
LABELS MAY APPEAR ON ANY MACHINE 0P,
A LABEL MUST BE FOLLOWED BY A €OLON(}1},

COMMENYS

COMMENYS MAY APPEAR AT THE END OR
AT THE BEGINNING OF AN INSTRUCTION,
COMMENTS MUST BE ENCLOSED BY ng"»

A COMMENT NEEC NOT  BE TERMINATED
BY A SEMICOLON, IF A SEMICOLON
FOLLOWS & COMMENT THEN, T RESULTS
IN BEING TREATED A5 AN pEMPTY
INSTRUCTION,

EMPTY INSTRUCTION 1
AN EMPTY [NSTRUCTION (NO YEXT , BYTY
A SEMICOLON EXISYS ) IS ASSEMBLED
AS Se§)



ay

PAGE 6w}

P2127
pp20e
LERL L
20400
EETL
P0602
22700
LLEL]
20900
212080
24182
71200
21309
n44020
a1500
L4602
21700
91889
74900
p272e
n2180
pazpe
n2300
n2400
n2500
22602
g2788
n2880
pasee
a3zee
3400
03200
n3302
n3400

SECT]ION=]
FUNCTION OP 1 F(Q)

COopE

2oge
ol I3 8
Q19
2941
21080
Z1p1
¢440
2141
1222
1921
1048
1241
1ia8
1121
111%
1141

WHERE Q= A OR W OR X QR Y

DOC,ASH

FUNCTION

BERD

FULL REG
ONE'S COMPLEMENTY
AND

GR

EXCLUSIVE OR
ROTATE LEFY
SHIFT LEFT
INCREMENT
DECREMENT
ADD

SYUBTRACT

ADD €

5U8 C

ADD R,C

SUB R,C

3/21/72 133132

SYNTAX

2
377

,-0

Q4R
QIR
Q#R
CI.G!:
Q,C&ﬂ
Qe
Gml
QwR
OsR
QwC
(el
QeRa(
QuR=(




PAGE 7=l DOC,ASE 3/21/72 13131

goLae

@p20f  SECTIONell

ge3oe LLLLL L)

00400 ~THE MACHINE 'ATTOPROCESSOR! HAS 8eBIT 256eW0RD
A@s82  MEMORY, !? MAS SEVEN GENERAL PURPOSE REGISTERS, THEY
Pgs02  ARE 1 Ry S+ Ty Wy X» Yo A, ALL 170 TRANSFERS MUSTY
2970¢  BE CARRIED QUT THROUGH THE REGISTER W | REGISTER R IS
pe8Q2  USED AS THE 'SECOND' QPERAND IN FUNCTION AND COMPARE
pe9@®  TYPE INSTRUCTIONS , ALL THE MEMORY REFERENCES ARE
¢4082  [NDIRECT, AND ARE CARRIED QUT THRQUGH REGISTER A , THE
#1102  CODES FQR THE REGISTERS ARF AS FOLLOWS 1

71202

71329 RESISTER CODE
¢1420

pP1%500 MEMORY I
p1620 S LK
21700 R EY)
r18290 T 24
21929 W 120
PR2080 X 181
22120 Y 118
22200 A 113
p2iee

22400 FOR FUNCTION TYPE INSTRUCTIONS, ONLY W X,Y AND A
ggzgg QUALIFY FOR THE 'FIRSYT' OPERAND, THEIR CODE THEN BECOMES
2709 REGISTER CODE
ReR@e

peooe W @o
p3Q0Q X .}
£3t00 Y 10
23200 A 11
3300

734020

73500

gg;gg THE MACHINE CODE MAY BE SUMMARISED IM A TABLE AS |

P38092 NAME CO0E

23000

r4Qee MOVE B0 e e 8 m = a
r4100Q FUNG 21583 8% 38 3
P42da2 OytP 1 220X X% %%
n4320 INPT 1 902 4 % X% X%
PA420 EVOK 18 41 X% %% %X
245007 TEST 112 %X % X % X%
¢as0R BRAN 111008 =38
P4700 LTLO 11121 % 29
P4822 INER 11142 % 00
P4922 CMpR 11 111 % s »
a5@209

75400 WHERE ,
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e0102
pR20¢
ee3ee
20400
T LTL:
?R62C
poTee
20800
easee
F1200
71100
71200
71309
BL4R0
¢1500
21400
AL700
pLB20
P1907
p2000
r2400
r2200
e21ge
FITL
r2%ge

<s

ggggg%BEgRE !

ARLIER, SO0 ALSO FUNETION REGIS
FUNGTION NUMBER AS IN ¢F(Q)>, BEISTERS,
CONDITIONS AS FOLLOWS i

ooe
204
210
ER
160
101
140
111

DOC,ASB
. ) '}
- =) =Y
$§% L}
%X %X sb
s> 2d
z 3 )
DESTINATION

3/721/72 13138

DESTINATION,
SO0URQE,

FUNCTION NUMBER,
DEVICE NUMBER,
FUNCTION REGISTER,
BRANGH COND]TIONS,

REGISTER NUMBERS AS

SUBROUTINE RETURN
SUBROUTINE GALL
MR iy 44
S CLEAR
BRANGY on POSTTIVE | (BeEe O NONEERO’
BRANCH ON NEGATIVE
BRANCH IF € 15 SE?Y
BRANGH IF V IS SET

...lﬁlll.ﬂl'ﬁ..ﬂ.l‘.l.'lﬁl..ﬂ'.l.lil‘ﬁi“'ﬂl"._ﬂ‘ll'......ﬂ!&!.é
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@129 %
2P222  SECTION=11] :
gason L LE L

22422 EXAMPLE 1

2esdez

rea2z SAMPLE PRQGRAM THAT CALCULATES

geroe NUMBER OF ONES IN A  GIVEN

p@ago MEMORY LOCATION,

2AoR0 {NOTE t THIS PROGRAM IS NOT

21380 BY ANY MEANS THE BEST SOLUTION

gi120 FOR THE PROBLEM , 1T 18 MERELY

r129@ USED 77 ILLUBTRATE THE KIND OF

#1302 STATEMENTS ONE MAY WRITE FOR

74402 THYS MACHINE,

23500

#1620

24782 ORG 221

#4809 T} 2}

54900 Wet} /W GETS ZERQ/

gz9ee AvL} 18

p2122 YrM)

g22082 Awl } 1511

p232¢ LOOPI Muy])

02420 Re) ) 280

re9ag Ye(YER))

22608 ReWl /R GETS ZERQ/

p2vroe YeymR} /COMPARE WITHW BERD/

22822 NZ ¢} L) /HULTIPLE BTHMTS/

22920 / ALLOWED /

23300 AN +SKIP)

A3122 L1 TeT+1)

n320¢ SKIFI YoM} ‘

73320 Ye(Y,Cud)}

23420 YeyeR)

23500

23600 NE *} 1LOGP) :
n3708 RT) i
p3aee CRG 1@} :
23920 51 "10110112)

24000 sL 1 !

R4a2Q END

74200

pazenr b
P4a4pe LY T T Y Y Y Yy Yy Y Y Y Y Y Y Y L Y L Ry A Y XYY Y Y Ty

zasog
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PRINTOUT OF THE ASSEMBLER FQOR THE EXAMPLE PROGRAM |

T XXXIITXE YT TSRS L Y

LC

g2e
P21
g22
@23
az4
323
az26
g27
232
@31
p3z
@33
234
Q33
a3&
237

942
241
242
143
244
245

246
247
11

100
121

¢NDE

11101011
Pep20009
PE120211
11121111
L1002200
pg1127209
111231111
1922701
vAPA2147
111310182
10202200
21001112
20040100
11111110
11402214
PE1LRA0240

11172019
eni02a11
11140011
Besi20p2
240111492
11111112

11120011
BpgLiope
11100008

in110110
2po21281

LOOP

L !
SKIP!

TEXT

0RG 28}

TaL} '8

WeT) /W GETS ZER(Q/

hel ) 191

YoM

Ael ] 1331

MaY)

Rel i 1202

Yo {Y_R)}

ReW] /R GETS ZEROQ/

YeYaR] /COMPARE WITH ZERD/

NE 1} tbl ZMULTIPLE STMTS/
/ ALLOYED /

+] 1SKIPI

TeTel|

YeM]}

Ye{Y,Call)}

YeYufl)

NE *) 1LOOP |

RT}

ORG 1040)

n"191121149)

}

END

Y Y T Ty T Yy T Yy Y T T T T Y Y LT N T LI L LI s rrrTIr

PAGE 18~%
pgLee

ggree

PE3CT

04082

gegnee LINE
Y1y 2ei,
gegyoe gpe,
gesee 203,
geeae rp4,
1227 res,
711202 ngs,
pi2e0 2R7,
#1309 208,
pe422 ae9,
a1s80 019,
gi600 211,
pLTe0 iz,
pLBde 713,
71982 046,
p22394 #15,
92109 e16,
p22eo 247,
p2380 e18,
p2490 219,
22820 P20,
p2600 nay,
2700 P22,
p28ee P23,
n292a aga,
c322d P25,
#3100 026,
p32Re 227,
n330¢ @28,
23400 £29,
p350p P30,
pISOC o34,
23708 232,
$3800

g3ope

z4000

4120

B4a200

4320

244092

24820

X Y.Y2%)

24700

P4820

MORE SAMPLE PROGRAMS AND THEIR PRINTQUTS
APPEAR IN THE FOLLOWING PAGES,
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PAGE 1li=1

Pe102

goeee

ge3ee

pE4Re

pe8ee

Apsae ORG 22)
pavae Diel2]
ppape D2el3}
rpsee Awl ) 1203
pieer XeMm)

piie¢ Xel(=X]))
21280 Xeyti)
pyL3082 Mex )

pi4pe LOORU KeDLl)

gispn MeMey |
21620 D2eW}

P7892 NE *1 LDOP)
pL800 RY)

219080 ORG 12@}
pA2AQe "ppinigil)
p210e END

peepe

pe3ee

ag2400 GRNNCRBNUABDGOOE
nesee LINE LC Co0E
2602 res,

aTee gez2,

AQAQ0 2R3,

p2900 gp4, Q20 113181113
n3gecd Fg5, @21 e@i19e2n0@
234100 aR6, @22 @piaidoa
n3y20c g7, @823 ¥41001221
n33ge pge, o224 1i111p121
AI4E0 gev, 225 092d0101
nIsHM 210, @26 1o@ii;liR
p36dE P14, @27 113ipe@0
p37002 f12, 230 ipp@iol}
Aa3aed P43, 931 11100011
p3epe P4, 332 20240110
g4aoee P45, 23IF 11179000
p4es0@ 0416,

r42R0 pLY, 4102 @2141011
P4302 718,

P4400

rqsQeR

A4602

r4720

24880

DOC,ASB

LOOP!

3/21/72 13131

TEXT

ORG 22
Dini2}

02sll)

Al } +190)

XeM)

Xm{mX)}
XuXel)

MaX}

WeD1)

MaMe1 )

D2mW)

NEZ *) ,LGOP}

RT)

QRG 12a)
"pa1a1eLY )
END
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pgL00d

pE2o@

gaipn

gg4cn

' R-Y 1

Ce4dr

ga720 DryYa1®)
zasar OLPTe9y
goee ORG 771
21227 Ael} M)
71102 XeMm)
712272 Xet=X) |
24300 Xexey |
P1400 Mex)
21802  AROUNDI WeDTTY)
aL690 DLPTek!
24782 MeM*y}
74880 NEg *3 AROUND}
24988 RY)
p2a80 ORG 1771
72100 Mo H

z2200 END
g23090

22420

72808

P2487 «sWRONG OvC CODE,LINE NUMBER = B2@2,
e27ae savevese [LLEGAL REGISTER,SYNTAX ERROR,LINE NUMBEF » 011,
g2Ran CYX XXX

p29@2 LINE LC CODE TEXT

e3e0ec  BR1, DTTYu19)
r3108 292, DLPT=9)

73200 003, ORG 77}

p3300 024, 277 11103111l AsL] (M}
73400 205, 107 P111111i1

e3880 006, 101 PpilE1Q@P XM}

P34230 287, 402 P1p@1720% Xe{aX))

@370 228, 183 111412194 XeX+d)

P380C Q9%, 184 0ppoR10% MeX )

e3oge 7492, 103 1p01i9@2 AROUNDY WeDTTY)

P40220 211, 106 Sesssens DLPTewW)

24100 712, 107 11112400 MeMay)

24220 213, 119 1i1i0@d1% NZ ¢) ,ARQUND}
24300 014, 111 01p00104

24400 215, 4112 1i110@080 RY)

p4see 216, ORG 177}
p4sd2 217, 477 Oppoidel Mol }

paTRE 248, END

24802

24920

LT L

esLae THE ERROR IN THIS PROGRAM IS NOT FATAL,
gszgg TH1S IS ILLUSTRATED ON THE NEXY PAGE,
53

5400
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peLa?

gezoa

203982

00400

peson

gesee

gerae DTTY=101
egser DLATag
goope DRG 771
21400 Aep ] M)
f14ee XeMi

@122 Xw{=¥X})}
71300 XeX*4)
(1400 MeX}

A150¢ OLPT=11}
glsc0 ARQUNDt WeDRTTY)
ni70@ OLRTels
PL820 MeM*1)
21900 NEZ *; ARQUND}
negoe RT}

22409 ORG 177}
razoe O | !

nz3ee END

n2A4207

n289¢

p2ede

F2700 .

B2RoY »&WRONG DVC CORE,LINE NUMBER .=
pR900 e Y YT I T Y
F3300 LINE L€ £O0E
23420 2014,

n328¢ gee,

23309 pes,

pP3400 gRd, 277 11101143
#3502  4@5, 182 Q211111131
P369¢€ ggé, 191 PpiZi2e0
237082 77, 492 PLpa122%
n380¢ pRe, 193 li1i@1ei
23929 gR%, 4104 O2PRAD1LL
24202 210,

241082 744, 105 1ipeilope ARDUND
24290 @12, 1p6 iL2oei2es
24302 213, 4107 1iiieagm
244002 2i4, 110 3111920214
4302 P15, 111 0100012}
Z4600Q 214, 112 11410Q002@
z4700 217,

24800D 718, 177 vep2inel L
p4s00 249,

e8000

254 8¢

pB2pe

¢5300

254900

11214

3/21/72 13134

202,

TEXT

DYTY=in)
DLPT=9)
ORG 77)
AslL} M}

XeM}

Xel{=X)}

XeXed)

Me X}

DLPTeL1e)
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AIREL INTEROFFICE MEMORANDUM

7O Don White : DATE: March 27, 1972
Nick Mazzarese
Bill Long FRoOM: Gordon Bell
cc: Larry Portner DEPT:
Fred Gould
Win Hindle

SUBJECT: Attoprocessor Assembly Language

Having learned the hard way that it is difficult to bring a modern looking assembly
language into DEC via the programming department, [ asked one of my graduate

students to design and write an assembler for the Attoprocessor. Since he has a fairly
extensive programming background, it took about a month in his spare time. The program
is written in Algol to runon the PDP-10. A manual for it is attached.

Thought for the second:
~ to paraphrase -'The day you hire your first lawyer, is the day you have your first lawsuit., "

"The day you hire your first programmer is the day you start a programming department to
train programmer managers, to frain programmer managers, to .....

If Attoprocessor becomes a product, the project may need some programming. I would hope
that the person who does this is fundomentally an engineer who doesn't mind writing assemblers,

applications programs, diagnostics, etc. This approach seems fo work in regard to the PDP-16;
the engineers are equally comfortable with both circuits and programs.

bwf

Attachment

DEC 5—(641)}-10430C—R271



INTEROFFICE

MEMORANDUM
PATE  somary 28, 1943
SUBJECT POP-3
TO KuOhn FROM ; “"
sar R, Apdunsen
D. Mene
N, Maxsorese

The chavester of ¢ maching influences our growth iremandowly sinse dey ie dey
develepment dechions are clweys made esrsund sxlsting mechine (g, SBN system),

POP=3 might be veskil If it Inn  (I'm sure 1 covid be placed in the rame spoce o8 POP-])

1., Bullt te sefl for under $200,000
2, 5pmes cyele
3. Expendeble (similer te BBIM system)
4, Copoble of maning 704, 7040, 7044, 709, 7090, mMm
3. ulit o8 If we lnfond to sty with it @ while,
6. Enticely seviai logic in the procener,
7. Complete systoms appreochs
o) ellow meny mameries
b) ellow mony procemess of variew types.

s) Flot procesces might be very simple with semplote trapping fecilities to handle
mest evary imivuction, wnd provide enly @ very skelston pressser.

d) Povide an ancere (mode with & faster pareliel venion).
8, Use now lagle (If we have en sxive 9 menths for the preject.)

DIGITAL EQUIPMENT CORFPFORATION « MAYNARD, MASSACHUSETTS




INTEROFFICE
MEMORANDUM

DATE February 21, 1963
SUBJECT New Computer Design Philosophy
TO Tom Stockebrand FROM 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 ond the money
for a new computer, | think we should go ahead and make one in a reasonably fast
time schedule.

The proposal Is to do all aspects 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 ofter 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 | think as a result we have lost
out because we don't know the points in which our machines are significantly better
than others. | think that we should consider doing this parallel effort sub-contracting
a survey out to someone like 1.1.1. to compare our machine in detail with others.

Kenneth H. Olsen .

DIGITAL EQU!PMENT CORPORATION « MAYNARD, MASSACHUSETTS
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CEc] MEMORANDUM

INTEROFFICE

DATE  February 21, 1963
SUBJECT Random Notes on New Computer

TO Tom Stockebrand FROM  ganneth H. Olsen

We received a 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 unit.

Gordon Bell suggests that we do all our register transfers through one common register.
This 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.

| asked Bob Savell to consider repackaging the reader, punch and 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.

| 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
has a very definite advantage. | can't sec that we'll have time to evaluate any other
typewriter in time, ‘

Loren Prentice has been working on a new design for the PCP-1 and PDP-4 console
fronts. | suggested that they drop all work on that and work on the console front for the
new computer. This one should 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. [f 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. | have asked
Jack Smith to estimate what it would cost to add an indicator.

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

DIGITAL EQUIPMENT CORPORATION » MAYNARD, MASSACHUSETTS
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INTEROFFICE
8 MEMORANDUM

DATE February 22, 1963
SUBJECT New Computer Design

TO Ken Olsen FROM Tom Stockebrand

My apologies for form and content of this memo, it is a rushed job. In particular it does
not include enough evaluation of the competition nor enough filtering of the ideas presented.
While | ani on vacation, | 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. [f the general ideas are agreed upon, future acdministration of the
project will be vastly improved.

If we are to turn 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 it) 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 (1) modify

each memory reference by a constant while (2) checking that result against 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 its equivalent, to do the work. Dit says
this feature would make programming "ten to a thousand times easier.” 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/O 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 disagrees.

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 ot 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 is probably a separate index
adder though | believe a machine try should be made to use one adder for everything. Since it

is reasonably certain that two groups of wide modules will 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, | think a clever
use of the relocation feature or of Dit's multiple indexing (i+ 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. 1 have no feelings. Whether 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 seven to provide
carry for carries, If this circuit were easily available | believe that five registers could be added
together simultaneously and stored in a fifth and the sketch accompanying 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 certair kinds of character type transfers
between registers. The most important addressable registers would perhaps be the in/out
registers such as, for example, the 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 aliow
sine, cosine and hyperbolic and parabolic function generation with no extra hardware. It
would save on the 10Y read-in bits but cost some address decoding.

Data Channel - Fast break Sl, Data Channel Si, |/O 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 list 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. | do not believe that it is necessary to have
precisely a multiple of six though this may be, in some cases, graceful for character processing.
Many people would just love to have an extra bit or two to indicate whether this set of characters
is to be considered in the list and for other marking purposes, ask Dit for example. |, myself,
have run into this problem many times when programming character strings. Len will also agree
| think. As far as the packaging limitations go, | 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 mounting panel supporting the
"short-word" 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 jump in the present
machinery, we should either leave them out of consideration or consider two-word data accesses
floating point words. To this end, Dit 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 users of fixed point type calculations? The competition
seems to feel that 24 bits is a reasonable length however, | submit that in many practical cases
14 or so bits is a reasonable length based on my discussions 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 numbers 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, | 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 converters and the like - also to scopes.

Now on to word length as determined by the instructions. Certainly 14 bits represents a
reasonable address length to address 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 SDS. | 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, und 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 | would recommend a

30 bit machine. However, 28 bits | 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.

| STRONGLY RECOMMEND A 28 OR A 30 BIT WORD.

Concurrent Programming - In this area | am not an expert but Dit seems to feel that the
FORTRAN four language, which looks like the ALGOL language is the language to use
for all programming. | am not aware of the details of the character set required or like that.
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He wants to do it all in ALGOL. | would have a good discussion with Dit on the subject.
All agree that a full-time programmer should be working from the start of the project.

More Work - Very soon, more work should be done in the following areas 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 - | believe it may be.

3.  Whether serial methods of computation would give us any real
advantage. It may be that in the shorter worded index adder,
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.
Futthermore, | am not sure of the best AE design. | am convinced
that ‘we should have one programmer (hopefully Lennle) 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, | think,
will eliminate in the future bottle necks which we are certainly going
to run into if we plan to turn out new type machines regularly.

Conclusions -

Relocation
Independence of AE and Memories
Trapping
Time Sharing or Multi-Processing or Addressable Register or
Multi-Programming
" Character Handling Power

| 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 |

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



A small amount of research under Emile ar Russ Doane in the form

of coaxial serial parallel conversion and multi~plexing and majority
logic circuitry,

I/O development under Roland Boisvert or perhaps even better Mel
Arsenault.
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Completely replacing a computer line is certainly a large undertgking but

we now have several advantages which we have not enjoyed during Ibfe’;/recent past.

2
_se are as follows:

~— B
v

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

“with a minimum of engineering assistance.
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Page 2.

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 complete 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 still 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 OBJECTIVES

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 must 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 have 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.

’
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Page 3.
GENERAL CHARACTERISTICS

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

32 bits respectively. Each machine will have a parallei 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 add 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 accumuiator using the same adding circuitry for each step.
The 16 bit machine wouid require only rwo such steps. To achieve compatibility
in the other direction the iarger machines will be capcble of deaiing with words

consisting of 1, 2 cr 4 - 8 it bytes. Thus the op code which causes the small

. machine to ada u 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-existant 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 i 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 ab

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

s Mode |[ndirect

et
Q_123456‘78w‘11213]415/

Cp Code Index Operand - Address

- Size

.
v <

AT A B
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Page 4.

The 32 bit word format is:
Address Index Register |

Selection

Mode Indirect :

TN i /M—-—-—-\'
0123456789210111213)41

Op Code Index Operand
Cvolé

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

16 17 1819 20 21 22 23 24 25 26 27 28 29 30 31 )
Address ' '

the instruction to be performed.,

"The Address Mode" is decoded as follows:

0 = Immediate i.e. operand is contained in the next 2 bytes immediately
&«

4@ ( 1 = Relative forward. Add the cortents of the cddress porticr. to the current

following the instruction or in the same word on the 32 bit machine.
g =

\J\Jﬁ P.C. to obtain the address of the operand.
\35 ——2 = Relative reverse. Subtract the contents of the address portion from the
S current P.C. to obtain the address of the operand. .
3 = Full address. Fetch the next two bytes to obtain the address of the
operand., o V
Mades 0, 1 and 2 specify 16 bit instructions whereas mode 3 specifies a 32 bit
instruction.
"The Index bit" if a one indicates that the contents of the index regfster

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

"The Indirect bit" 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.

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

bits long.

$

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

spc—;cified in the full address mode. In any other address mode only index register 0

.ay be used.

oo

.

-
1 o e ST AW
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i
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, ' Page 5.
° "The Address portion" is used fo 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 .

S b T
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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 small 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.

1. Memory Reference

Arithmetic
Add to accumulator 4
Add to memory
Subtract from accumulaior
Multiply (optional)
Divide (optional)
Logical
AND
Inclusive OR

Exclusive OR

Store and Load

Load Accumulator

Store Accumulator

Store Zero in memory

Load MQ (optionai)

Store MQ (optional)
Index

Increment Memory and skip if O

Decrement Memory and skip if O
Compare

Skip if same

S. "5 if different

Page 6.
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% Branching
, Jump conditional #1
Jump conditional #2

Jump to subroutine

Jump and save P C in index register

In-Out

Transmit memory on 1O bus

Transmit 1O bus to memory

Test and jump

Miscellaneous

Execute

2. Augmenied instructions

i Snifts and Rotates

Logical Shiff right (1 or 8 places)
u . Logicai Shift left k] 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) v
Normalize (optional) v ——

Clears and Complements

Clear accumulator

Complement accumulator

Cleqr overflow

Complement overflow
Coun ting

Increment accumulator

Decrement accumulator

[ —

3
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Miscellaneous

Halt

Page 8.

Read switches into accumulator -~

In-Out
Select device
Transmit AC on 1O bus
Transmit 1O bus to AC

Most of the instructions listed 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 fo‘llows:

Jump #1
0 = unconditional
1=ifAC=0
2=if AC f 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 isa 1
1 = if device flag 1 isa 1
2 = if device flag 2 isa 1
) 3 =if device flag 3 isa 1

DIGITAL EQUIPMENT CORPORATION

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 organization and transfer paths differ. The

block diagrams below illustrate the organization of each member of the family.

8 Bit Organization

{
! {i) l j Input Input -
L A B
v ® ? ?
| |
A (A AC AC r
C C 16 224’ Adder . Memory
0 8 to o 8 bits 8 bits
to to 23 .31
7 1 ﬁ
| . L -
, OQutput

*
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16 Bit Orgonization

Page 10.

‘ [ Input Inpuf
? ? A B
A A |
C : C

14 Adder

(+] to 16 |

13 31 Bits
o
r- Output

32 Bit Organization

A

' Memory

16
Bits

{ Output

| Input A | [ Input B
A .
C
0 Adder Memory
ro 32 32
; 31 Bits Bits
i

Q

DIG!ITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS

. v



—

Page 11.

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 the 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 signifi cant bit will

set the overflow flip flop.

INDEXREGISTERS

Eight index registers are provided and are 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 an 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 equal to O the next instruction will be skipped.

INPUT OUTPUT

All 1O 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 are trangmitted 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
instrugﬁon .

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 IO bus. Since the selected device
will have 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-EATION + MAYNARD, MASSACHUSETTS
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ADVANTAGES

An organization along these lines gives us many advantages in return for a
small amount of added complexity to maintain compcfibili‘fy. The most important
of these are as follows:

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. .

5. 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 single language and thus we will be able to

develop beftér software at lower cost.

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

thus volume will be much higher.

EDEC:ASJ.

'CC .
K H Olsen, J Jones, R L Best,
G Bell, jL Hantman
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INTEROFFICE
H MEMORANDUM

DATE pecember 7, 1966
- Logical Structure of the
16 bit Processor.

suBJECT Proposal for the 1°1>1>-14xGB

TO K. Olsen E. DeCastro FROM
N, Mazzarese M. Ford Gordon Bell
W. Hindle H. Burkhardt
S§. Olsen J. Jones
S. Dinman 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 impar tant decisions in the machine(s), I believe, are:

1. 1Index Registers

l.a Are Index Registers, AC, MQ 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 of 2°
for directly specifying shifts, selecting an I/0
device, etc. in a 16 bit instruction.

DIGITAL EQUIPMENT CORPORATION « MAYNARD, MASSACHUSETTS




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?
T
4'\EffEﬁw?;§§§78Y5P09/229§/°r Programmed Operators -
Can these be implemented so that desirable order codes
be implemented with little overhead in time, and
interpretive programming provided for?

5. Address space - 1Is 215 or 216 large enough for fore-
seeable 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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. | INTEROFFICE
i MEMORANDUM
v

DATE February 6, 1967

g "SUBJECT e . : . '
i : Possibility of making many Peripherals at DEC with a
T0 Common Interface to all pregﬁqﬁwand future computers.

Ken Olsen Gordon Bell

Nick Mazzarese
Win Hindle
Stan Olsen -

CC: A, Kotok
R. Savell

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
4 emphasis on remote terminals there is a trend (good one) to
QW 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 8I 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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7
/ 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: (See attached
sketch. )
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SUBJECT:

TO:

INTEROFFICE MEMORANDUM

DATE: 26 February 1968

Visit to DEC 15 February 1968

J.'A. Jones FROM: Gordon Bell

Stan Olsen

Nick Mazzarese

Ed deCastro

Mike Ford

Win Hindle

Ken Olsen

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:

l.

2.

Form a product-planning group.

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

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.

Build an 8/1I around larger boards and lower cost and
better cabinet fabrication (see Data Machines/and
Mike Ford's suggestions). Incorporating options for:

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

Build 10/ Develop 10/ Memory for use in 9/1I, 10/I.
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-Only 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-10 I/0 devices using Read-Only
Memory internally.

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



10.

Try to build special, total systems, based on
software packages for existing machines (e.g. TS8:
TS9; Administrative Terminal System~like thing
(IBM's Multi-terminal editor);)

Do something to consolidate market planning across
product lines.

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

e



Other Comments

Although my following arguments need to be based on cost/.
performance curves, I think our' 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 analeis 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:

l. 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.

-



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, themLSI, really

necessitates this. Specifically Ed deCastro wound up with a

16 X 32 array, fast memory that could be used in the
9I+ and 10I. 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.

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 » 1% years, I will make it go at .3 usec/
read-only cycle, with only 15% more integrated circuits.

It is very difficult to measure the cost-benefit of
another product in the line. 1I'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.).

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).



Investigate several design alternatives thoroughly.
(The only implementation which traded-off cost for

performance to come from DEC has been the PDP-8/%)

I'd like for these to be investigated.

8/I-1 (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 usec/word or so)

8/I-3 f{ 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).

8/1-4 (8/1-1+ 8/1I~B).

9/I-1 (lower cost 9 - may or may not use rope control
like the 9).

9/1-2 (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
Yy
processor with 4K, 8K or 1lo6K.

(2) Memory box with connection or ports to two
processors oOr a processor and controller
with 4K, 8K, or 1l6K.

(3) Box to allow multiple (4-8) processors or
controllers to connect to a memory port.
The processor might use rope control.

9/1-3 (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 structure would be

along lines of 9/I-2 in which some modules would

be rope.



9/1-4

9/1-5

. 9/1-6

9/I=7

9/1

(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,
680-1like teletypes, high speed line concentrator,
to be included.

This feature would be sold to customers for
their use.

1l

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.

Increments

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 l6-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.




10/1

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. 1Integrate 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.




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 nicely in a 9-bit computer. 1In fact,
it may be a 'silly 1l-bit longer'.

8-bit Although this is also minimum, it doesn't
computer look very good as a controller toan 18 or
36-bit machine. I've never felt that 8
is an especially good base, and base (29)'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 1% years back). This is just
right for DEC as a market (especially with the new
9 X 10° 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 switiching
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 machiﬁe (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.,
910-920~1like) more than a factor of 2 over a PDP-9 for the
same memory speed, although one can build a 24-bit computer

-9




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’g . 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 prbduct parts
rather than introduce another incompatible series. 1In
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.

-0~
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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 bhelow.

-12-



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 Power
c(20) 1
c(30") 4
C (44) 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
l6-C (44) 480 .064
C(91) 500 .09

Note that in every case, the multiple Pc appfoach 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. Background &OO /7:“

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 machine. Initial
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 wag sure who would buy such a machine. However, further
consideration, especially a technical comment by Ed DeCastro, make me want

to bring the issue up again.

Ed points out that memory speeds are increasing faster than hardware speeds
and that this trend is expected to continue over the next few years. The
implication is that it will become more and more difficult to design the
hardware to keep up with the nmemory . The simpler the 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 complicated
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 consid
which seem to lead to 24-bits. Finally, section IIT contains a spec
proposal to build a 24-bit product line.

II. Technical and Marketing Considerations

A. Objectiveg

S

After Ldlkjng with many people, I tend to feel that there arc three valid
reasons for building a new computer line. In order of estimated importance,
these are:

—~bridge the "cost gap".
A PDP-10 typically sells for more than 175K, while a PDP-% most often sells
for 125K or lesg. There is a void hetween these two machines which should
be fillad. Thexre is some question as to whether a big 9 or a small 10 could
do this job effectivoly.

DIGITAL EQUIPMENT CORPORATION ¢ MAYNARD, MASSACHUSETTS
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~-Gel better performance/cost.
New concepts of machine organization make it possible to produce a computer
with better performance/cost than the PDP-9. Although performance/cost is
not necessarily the thing that sells computers, an improvement would not
hurt.

-~-Make programming casier 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 scftware 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/Memory Speed

According to Ed DeCastro, the current trend is for hardware speed to increasc
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 considerably
slower than the memory. They could replace the fast memory by a slower one
without hurting the through-put capabilitics.

The implication of the hardware/memory trend is that it will become more
difficult, over the next few yecars, 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 example, on the PDP-X,a check first must be made to
determine if an instruction is basic or extended. If it i1s basic, it must be
further determined whether 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 consideration of 24~bits. First of all, I think
any new machine we build should have a word length which is a multiple of &.
This is beconing 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 guestion,
this is a major hardware and softwarc simplification. It makes a machine
more easy to understand for all involved - engineers, programmers, salesmen
and customers.
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If the hardware speed/memory speed argument is correct, the manufacturers
of 16-bit computers may be switching to 24-bits in the next 2-4 years. If
we are not committed to 1l6-bits, there is no reason why we should not be
the first to "switch" to 24.

C. The Waste of Memory Argument

Computers use one of two addressing techniques which could be called direct
and non-direct. Many medium scale and targe systems use the direct approach.
Each instruction contains enough address bits to directly reference all of
core memory. For 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 hardware and that it is convenient for programming.
However, many pecple say that it has the disadvantage of wasting instruction
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. For 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 "sghort form" was 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%. 1In addition, there 1s no need to
make relatively small programs even smaller if part of the computer memory
isn't used. Therefore I believe that the 30% figure has to be discounted

to a 10% savings. My feeling is that the advantages of this savings are
more than out-weighed by the increased hardware complexity and software

. development difficulties.

D. How Many Registers?

If we do build a 24-bit machine, I feel that it should have one accumulator
and onc index register. This would be cheaper to implement and would make
the programming easier. Minor disadvantages would be slightly larger
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programs and the possibility of unfavorvable comparisons on competitive
checklists. 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 fecl that the extra costs involved out-weight the advantages.
Hardware development and maintenance is more expensive.

Possibly the best argument against multiple registers is in software
development. In my experience, I have found that most programmers work
better on machines which offer them only one method to perform a given
function. If there is more than one method, they will spend much time

and effort trying to optimize. The real objective in programming usually
is to produce a program that works, rather than a program which works and
is the fastest program 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 figures to support the contentions
made here, bult 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 of 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-bit maechine, I think we are
lead to the conclusion that read-only memory control should not be used.

IIT. A Recommendation

About a month ago, I suggested that DBEC built both a 16 and a 32 bit com-
puter. Because of the considerations above I'd recommend shelving the 16
and 32 ideas and focussing on 24. I think it promises the most immediate

pay-off and will interfere least with existing product lines. Specifically
I recommend:

A. 24-Bit Processor

We should build a 24-bhit computer with direct memory addressing (no paging
or relative addresgsing). There should be one accumulator and one index
register (plus an additional register for multiply and divide operations).
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The instruction set should be much gimplier than the PDP-10 orxr PDP-X.
An exauwple of what I have in wind appears in the appendix.

The system should not be organized around time sharing. Multiply, Divide
and Floating Point should be opticonal hardware. The computer should not
be micro-programable via read-only menory.

B. 8-bit Peripheral 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 emulator 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 hasg, 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 look 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 sct.
Input/output and interrupt instructions are not considered. From

the point of view of software development, I would be extremely happy

to work with such a machine.

The instruction format is:

where OP is a 6-bit op ccde (64 possibilities)
X is the index register specification
I is the indirect address specification
ADR is a l6-bit address (up to 64K 24-bit words)

Location 0 refers to the accumulator. Location one refers to the
multiply/divide registexr, when the option is present. Location two

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 subtract

INC increment

NEG negate

COM complement 1
TST test

" BRU Dbranch unconditionally

BAL branck and link

BCT branch on carry true

BCF Dbranch on carry false

BZT branch on zero true

BZF Dbranch on zero false

BNT branch on negative true

BNF branch on negative false

CLR clear

AND and

ORA or

XOR  exclusive or

SHr shift

BLM block move

CML compare logical

CMA  compare arithmetic

o
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LDC load character

STC store character

ICP increment character pointer
MUL multiply

DIV divide

LML logical nultiply

LDV  logical divide

ILDA and STA load and store the accumulator. 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 condition codes (except carry) based on the status 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, BZI', BNT and BNI" causc.conditional brenches on the condition
code status. T

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. SHF 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 points 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 CMA does
an arithmetic compare.

Three instructions for character manipulation are included, possibly as an
option. They operate on a character pointer with the following format:

[,,@ R S R L

where CT is zero, one or two indicating, the first, second, and third
characters in the word.
ADR is the address of the word containing the referenced character.

For example, if C? is one and address is 1,200, the pointer refers to the
seccond or middle character in memory location 1,000. The effective word
of an LDC instruction must be a chavacter pointer. The appropriate char-
acter is moved into the accumnlator hits 16-23. Bit 0 through 15 of the
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accumulator are selt to zero. STC takes bits 16-23 of the accumulator
“and stores them as specified by the character pointer in the effective
word. ICT increcments the character pointer. I1f CT is zero or one, one
is added to CT. If CT ig grcecater than 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.

1jh
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4" Networks., Real push and start selllng componmants now for
delTvery orlor to orTnInal June date’,

5, 1AS the tImesharing system on 11/45 and 11773, Wil! certalnly
compates wlth the HP32p0.

HuTtTdrquEmmIﬁq on RT us|ng BASIC

5. linterorocessor High Speed Communlcatlons LTnk’

8", kLie., can Tt use heio?

9, vTse ddea?l ‘

2. A nroJeot that wouid get a Qulck wr]taable oontrol store

on {1740, Thls wayld defyse the Mlcracrogramming _

WES on bokh the HP2iMX and ths DG EelTpse’, Wa mlaht

net astua’iiy ship any untT| the OK. when all the smoks clears’,

11, We shouid bralnstorm to see 1f there [s a trivial turnkey
svstem whYah could be bullt t» Tnstall Tmmedlntaly. ’

12", General exnenae reduat[on., Get a dnta base pronrnm to
cut dowm an the tons of paper w@ dlatnTbute new throuahoui
enalnearTral o ;
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POTENTIAL 70 SHIF MORE BY AvCELERAT!NG ENGINEER!NG
j PRDJECTS

i 00D - Becamber 6, 1974
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DR IE]

Work on all oroelects that reaulra satas nnd marketTna : o

Sunnnrtl : : e

i, The TC70 project needs analysTs and m.aauromene.
Also analysls of RSX 1{D/M and Comtex lel nrobablv
anhance saies bacausa of Tnmgcreased oraduot knowladua.

8. Benchmarks and ioduct comparlsons) We really need to
organlze thla actIvity with PL!S ta avan duancatTon.

g% MTBF bbok on PDPe1il,

kY

Bettar analvsTs of the cr1i1cal nthecis and e1sauhere o

usTnd staf{ and ?egnianmeni resourges now wIll assure T .
Il _make T% with_ |ow. EQO s,, These aotlthYel;hhdhj .

Tneludet Botter (314,05 PS), 3est + Noelcke (POP T4 170 |

To Tc dasTan roVTews by persens Tn FPesaarch and elsewhere

'1

«««««

Toaloal deslan) simuiation te Insurse producThT|Ttynruse

en varTaus hTeh volume ootTons (a,u. 1I/Aﬂ5)..

Ganaral!v accelernte to the 11nlt to manadei ?deﬁy. the small
tace, Tarce dlsk, 1174, HD. and 11/0K . .

' Naiworks._ Real push and start SellTnﬂ comnongnts now for

de!lvary orlar to orTnTnal June date.

1AS the tImesharing systam on 11/45 eand 11/73. CANN cartalnly
compets wlth the HP3IJOT,

MultIproarammlng on RT using BASIC .
tnterprocessar Hlgh Speed Communlicatlons LTnk,
KLiB. can Tt use hein?
VIS8 copler,
A oroJec. tnat would get a qulck wWrlteable oontrol ‘gtore
on {1/4%, This woyid defyse the Migreorogramming
WCS on both the HP2iMX and the 0G Ecliloss’, Wa might
not actuatly ship any untl] the 0K, whenm all the smaks clears]

alnstern to ses ]f there Ts a trlvlal turnkey
“ rgould 5e sullt ta Install Ymmedlately,

Generz| >’3.J N5 2 "n'w.ct!o‘\. Get a data Base nroaram to _
Cutl dowm ~n tne itons of paper we distribute now throuahout
englnesring!
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and othar support resources orobabiy shouid be
"Talson, supvort and communlTéatTons rolesn,

039635



0366

T R T T gy T
¥ B 17 AN

R
]
i
¥

" December 6, 1974

R. J. Murray

Group Planning Manager
Valentine Holdings Limited
50-54 Clayton Road

Clayton North, Victoria 31€8

Dear Mr. Murray:

Vle don't have a really good production system for ISP available.
The CMU group is continuing to work on it however. Considerable
design aids were made available for the PDP-16 modules for
assembling 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 list.

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 copy of the Bell~Grason—-Newell book is enclosed.

Sincerely,

(\"/,/' .'r:jl':\,u-“"1'.)\""\4- )(_/9

Gordon Bell

Vice .President, Engineering
Professor, Computer Science
Carnegie-Mellon University (on leave)

GB:mjk

Enclosure

N

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)E97-5111 TwWX: 710-347-0212 TELEX: 94-8457
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VALENTINE HOLDINGS LIMITED

50-54 CLAYTON ROAD, CLAYTON NORTH, VICTORIA 3168.
TELEPHONE: 544 0333 - CABLES: "VALENCARD" MEILBOURNE
TELEX A .A.32762 AUSTRALIA

PUBLISHING 050 G

PRINTING VA

COMPUTER
SERVICES

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.

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,

« MURRAY-
Group Planning Manager.

RIM/1c.

VALENTINE ~ {extron company
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Enaﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Circulation DATE: December 11, 1974 0960
FROM: Gordon Bell
DEPT: 00D
EXT: 2236  LOC: ML12/A51

ATTACHED NATIONAL SCIENCE FOUNDATION PROPOSAL

| 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, | 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
| believe we'll be seeing more of with smaller machines.

Circulate, date, and return:

Date

Jim Bell

Andy Knowles
Richie Lary

Bob Savell

Mark Sebern
Steve Teicher
Brad Vachon

Rob Vannaarden
Pete Van Roekens
Mel Woolsey
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s . TO: John Kulik

SUBJ: MIKE DOREAU

Please arrange to give Mike Doreau a visitors-type badge which would

DATE: Novembexr 5, 1973

FROM:' Gordon Bell . ,-fs

DEPT: Engineering 12-1

"EXT : 2236

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 prokably have some weekend work.
He will be using the Thompson Street entrance.

Thank you.

-GB:mjk

December 28, 1973

Please extend Mike Doreau's visitor's.bédge to the end of March.

Gordon Bell
5/30/74

John, -

' Please extend Mike Doreau's visitor badge until Dec. 31, 1974.

Gordon Bell

12713774

Johp,

Please extend Mike Doreau's visitor badge until June 30, 1975. -

Gordon Bell

Y .
= ¥t Wk Bl

S wad g



SUBJY La188 ' DATE!
; , , FROM:

B # @& 4 & @& & # @ # B ¥ p @& ® & ¥ B B B ow

#aPLEASE##SEND T0: FILE

[ & L * & L] #* & o &% L i L] ® # ] e . &% » ] #

SUBJ: LA1B@ 7O ENTER PRINTER BUSINESS

To: Ed Corell
Al Huefner
Andy Knowias

CC: Products Committes
Marketing Committes

Are We missing a tremendous opportunity by not pushing the
LA182 faster and harder? Eyery competitiye low 8nd system |
see has a Centronics on It (e,g, Singer, DEC, DG, atc,).

Can we gest this market away on the Issues: of quality, relia-
bilfity, price, sarvice?

The interface to these systems Is the same one we yse? 1§ it
an easy add-on or replacement business? All the printers out
then are probabjy totaliy worn oyt now, and really costing ths
user or supplier vis a v]s servige,

What youse think? Can wa get components and the product
manager to make a proposal?

GB'mJk

- 0970

PAGE i
12~16+-74
GORDON BELL
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suBJ: MICROCOMPUTERS DATE: 12-16=74
FROM: GORDON BELL

¢ & & ow & 8 @ #0@ B ® @ B % b B # ® 8 # # B & @

o
#oPLEASE##SEND TO: FILE
&

* L) i* & % ] #

‘COMPANY CONFIDENTIAL
SybJ: MICROCOMPUTERS~-=DATA NEEDED TO USE THEM INTERNALLY
Te: Distribution

Rlck and Mike did an excellent Jjob of designing and benchmarking
two terminai desjgns (PTS and VI81). The results are attached
(1 distributed this befora), We need more data fram them on

the Wp and Motorola chips, RIck Merril|l has stateq that the
chip count uslng the 11i/WD Is 3X that of an 8787 based sSystem
for pPCS, I want to see the deslign}

We are entering a computer market oeriod where daslgns

wll!l be henchmarked by: chip coynt, cost, number of ROM/RAM
pblts, speed, apparent ease of hargdWare design by simple Inter-
face chinps, clockss stc,, compatibllity, and software (languages.
host machines, and Subprograms-~-ease of software dasign),

Second sourceness iS an !ssue. We have the benchmarks for blts/
time for some small subprograns, dAe need to fll! out the matrix
of cost for say the apove system~-since it is a relatively

large system, and add the Motorc|a 6803, 6730 (to be annoynced),
and WD 3 chip and 1 chip set, Tnls will give us some feellng

as to where we (can) stand., and the directlon for Improvement,

For our o«4n systems: e.g, VI51, it seems clear to me that the
chip count probably Isn’t the constant on [ts succass,

Cur Internal crliteriaj ‘

1, Total cost-=probably dominated by RAM/ROM, Cleariy will be
when the microprocessor peopje start shooting |t out In
the price war and.cos%=g,
In VT and LA’S the package and mechanlcs domlnate,

2, Programming supporte=we have to |Iimit ourselves to a §ingile
deslgn and evolve It or evolve With 1%, These smart devices,
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PAGE 2
SupJd: MICROCOMPUTERS DATE: 12-16+~74

FROM: GORDON BELL

e,9, VTS51--appear to all be dlfferent In some way--a
smal! programming problem,.

Rlight now we’re on a course to use WD externally, and we have
chaos Internally, We must have gata 10 know why ws can’t use
WD Tnternmaliy or what we have to do %o use [t? - Can we better
use thelr 1 chip processors, as |t’s bus compatible,

1’ve asked MOTOROLA to glve us a rea| hard sell on micropro-
cessors and their apol|lcation, If they’'re really great, then we
ought to turn on Internally for various products, However, |ts
clear to me they are our externa| competitor to boarded and
boxed computers,

GBimik
Attachment

Dlstritution

Dlck Clayton
Lorrin Gaie
Andy Knowles
Mike Lels

Rick Merrit!
Larry Portner
Bob Puffer

Tom Stockebrand
Steve Telchar
Rob Vannaarden



To: WW QJJ/KW Eoﬂ’/&& ’/

H\: ERGFFICE MEPJ?GF—?/—\NDUM

TO 'Gerdon Bell o ) DATE:'Decexber 5, 1974 ()9428;;
. Tem Stockebrand . > 2
Ken Fine - FROM: Mike Lelb/Rle Merrill =
John Buzynski o N ;.£¥<
Chuck Karann - | DEPT: A/N Display Co 9
- Steve" Teicher . ' EXT: 3406 LOC: 5-3 . . ’ 'k\z‘,’?

SUBJ:  pRESENT SIZE AND CHIP COUNT OF THE VI51 AND THE PCS

'vAttachea are simplified block q:agrams show1ng the
chip per function of the VTal and PCS.

Totaling the mlcroprocessor,‘clock, equal size memory, UART,
video and interfaces for cassettes, printer, and keyboard,
the v1T51 has 159 chips and the PCS has 18% chips. The VTSl
"has several other functichs waich bring its chip count to
186, ‘and the PCS is not completely minimized.

The VI51 P.C. boards oresently have 828 sguare inches or
4.4 sguare inches per chip, while the PCS may have 135
-sguare inch of PC boards or .7 sguare inches par chip.

A study will follow later attempting to quantize the costs
associated with the radically different densities. Also,

we must investigate the cost. differerces between the VT50/51
style boards and the DiC standard hoards.
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December 17, 1974

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.

Sincerely,

Gordon Bell /wravi
Vice President
Office of Development

GB:mjk

DIGITAL EQUIPMENT CORPORATION, 145 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5711 TWX: '710-347-0212 TELEX: 94-8457

097/
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R[S (202) 293-7080

0375

American Society

for
Engineering Education suite 400 / ‘ 0@;9
one dupont circle, washington, d.c. 20036 ' ’ Lo {g %

December 9, 1974

Mr. Gordon Bell

Vice President, Engineering
Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754

Dear Mr. Bell:

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 wéll as of 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 syited to your needs.

I hope you will respond favorably and I'll do my best to answer any questions
you might have. 1If, 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,
W. Leighton Collins
Manager, Resident Fellow Program

Enclosure
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PAGE 1

SuBJ: PDP~14 DATE: 12-17+=74
FROM: GORDON BELL

# % ® » @ @& b w ¥ 6 S # P 6 & B e ®« @8 © @ L s ° @

waP EASE®®#SEND TO: FILE

L ] # o & L] e o ] -] @ ® # ¢ & % @ » @ o ® & *

SUBJ: PD?*14 PERFORMANCE AND FUTURE DIRECTION

Te: 0C
Don Chace
Bob Savell
Brad Vachon

The ROI on the PDP=14 from 72 to 74, and aiso for 75 as we are
proJecting, is 11% and 19,5%., The RO! Is much lass than we

are expecting and getting, Our standard produycts Including
systems wlth combined hardware/spftware systems are anywhere
from 25% to several! hundred ¥ on disks and memorjes. We

spent $2,5M on !t for engineering~=less than the amount for our
RSX serles operating systams, whichn IPG successfully markets

and always needs more capabliities In! My guess, !f you can get
the Field Service factored In, the resuits wiil! be really
abysmal, '

GB:imjk

Attachment
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December 17, 1974

Professor W. L. van der Poel
University of Technology of Delft,
Department of Mathematics
Julianalaan 132, Delft

The Netherlands )

Dear Professor Van Der Poel:

] 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. Bell (DEC) and C. Gordon Bell (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, | don't have a copy of the
proceedings you edited, but would like a copy if you could send one,

as it would be helpful as to standards (and | 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. | look forward to
a successful conference and proceedings.

Sincerely, -
C3V01JJZ¢”1 0:5’£/£/Q

Gordon Bell /7f;/1

Vice President, Office of Development
Professor, Computer Science
Carnegie-Mellon University (on leave)

CGB:mjk : .
cc: Jim Bell

Bill Wulf .
P. G. Hibbard 5 )

DIGITAL EQUIPMENT CORﬁORATION, 146 .MAIN STREET, MAYNARD, MASSACHUSETTS 01754
{617)897-5111 TWX: 710-347-0212 TELEX: 94-8457

s T
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— | Department of Mathematics,

Dr. P, G, Hibbard

DEPARTMENT OF COMPUTATIONAL AND STATISTICAL SCIENCE
VICTORIA BUILDING BROWNLOWHILL

03835

P.0, BOX 147 LIVERPOOL L69 3BX TEL: 051 —~709-6022 EXT.

The University of Liverpool

PGH/JOC 26th November 1974
Professor C. G, Bell, ;Eh;;zfiéiiiét
Department of Computer Science, E
Carnegie-Mellon University, Mo 2 gived Lo
Schenley Park,
U.S,.A,
GQLF"‘CN S[’U:VJ JrO:-'\éE'@'J"“.‘
Dear Professor Bell, Co-EDI1TORS: JAMES 1L .

eLb
On behalf of the Organising Committee of the Working nference

for Minicomputers, may I thank you for accepting the editdrship of the
conference proceedings,

As you may know, the official IFIP publisher is North Hdlland, and I have
written to Tom Steel, Chairman of IFIP Technical Committee R, asking him to
put you in touch with then, If you have any questions aboyt this conference,
please let me know, though questions specific to the editorsghip are best
directed to Bill van der Poel, who edited the Trondheim Conference proceedings
on Machine-Oriented Higher-Level Languages last year, and whd is on the
Organising Committee of this conference. His address iss

Professor W, L, van der Poel,
University of Technology of Delft,

Julianalaan 132,

Delft,

The Netherlands, ]
I enclose the circular which has just been sent to the invitees, I will
be writing to the members of the organising committee shortly, a I will send
you a copy of that letter. I will also send you copies of all future communi
cations between organising committee members,

1
’

Yours sincerely,

O Holhard D(kx«ﬁﬂ

o

AND alordon Be“
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Dear Professor Van Der Poel
I just réceived the letter-aeeepting- of appointment for the editorship of
the IFIPs Conerence on Minicomputer Software. Please correct your

fils files to rdad, Dr James R Bell ( and C Gordon Bell

HJ James R Bell (DEC) and C Gordong Bell (DEC and Carnegie Mellon U). co-editors.
Jaﬂés Jim will bera tepding the conference, and we will edit the proceedigns
together. nI;'would e helpful if you could send ideas about what you expedct
of us as editors and deadlines. I g It wseems like the Also, I don'frhave a
copy of the proceedings y- edited, but would like to Could you send a

copy ? as it would be helpful\as to standards (and I would like to read the materil]).

)
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23763
MSG NO NAa g

TO: UNIVERSITY OF LIVERPOOL
ATTN: DR. P.G. HIBBARD
TELEX NO. 23763 LIVERPOOL ENGLAND

RECEIVED LETTER OF 26 NOVEMBER; FLEASE 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 1 INDICATED TO BILL WOLF.
A SCHEDULE WOULD BE HELPFUL.

FROM: GORDON BELL - DIGITAL MAYNARD

o

et et el
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PAGE 1
SUBJ: ARPA PROPOSAL DATE: 12-19=74
FROM: - GORDON BRELL
» -] #* i 3t & L 4 # i L [ & ] L] 4 -] L} *# & L -] & - ] &
oaPCASE#u#SEND TO: FILE
-] L -] o & o -] #* & L L4 & #* L L} ) -] & * - & -] * L [ ]

SUBJ: A SECOND REQUEST FROM ARPA FOR RESEARCH 04 3 TOPICS

To: 00D |
! got a call today from Cralg Fleids of ARPA, relative to
a research prooosal, Thoy dJldn’t {lke our draft proposal on the

terriinals, because It wasn’t allgned wlth what they wanted.
Thay would lixke any/all of the following before Jan 15,

1. 4 really goped, Scan=arephjc display to be used as the
front end to thelr offlce autonation/data-base systems,
It must be pestter than a G742, 1t would drlve a standard
ronltar, and possibiy go to 1722 iines or color. They would
likg a nit memory man plus varlouys generators to get the
vectnrs and arbitrary characters, 1 hope Len Halla would
sut this nrovosal togather (1f Interested), coordinating the
varlocus ideas and peonle (wlthin Stocky’s graup and
r88)., Thay would Jika to be adle to get subsenuent
copies if we get anytning interesting, They beiieve this
would cast LU9 to 11UK,

2, Low cost PNP=1 with pager, and 1-megablt of memory and a
swapnar, They would pay about 258K for thls research, i
This woulid pe a single ressar¢ner’s personal 17, Certalniy
double as a single braadboard,

3. iifah Speed 1'"P., Thev would |l<e to get a co=mmerclal
systes sinllar to the one BBY developed for papketl message
switching, e would develop tne hardware and software,
Ideaiiy, we would be able to get some assistanee from BBN
in the way of econsulting etc,

1 dorn’t really knpWw how this one shou|d be handjed, We have
to have such a preoduct evantually, Any ideas who would oropose
and run this? i

The croposal format deglaj|s can be answered by Gens Stubbs,
ARPA busliness manager, who Tom Sle«man should call to get the
Infermatlon on how to go about this and what the restrictlions
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PAGE 2
SURJE  ARPA PROPOSAL DATE 12-19-74
FROM: GORDON BELL

are.
The oroponsal format:
1. 1 page work statement--what we wlll do,

2. Detalls of the prolect:, what avenues we Intend to exolore,
nllestones, apporoach, etc,

3. HBudget

JIm megll should orobably coordinate this effort to present
a consliastent message, rCall u4s |f Interested,

GRIm ik

cer Jim Bell
Bruce Delaaql
Len #alio
Julius Marecus
Rick Merrill
Mark GSeharn
Tom S3tockebrand
tat Telchholtz
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Eﬂ@ﬂau INTEROFFICE MEMORANDUM

TO:

cC:

SUBJ;

John Leng DATE: December 20, 1974
Julius Marcus FROM: Gordon Bell

Larry Portner

Nat Teichholtz DEPT: 00D

EXT: 2236 LOC: ML12/A5]

COMMUN I CAT | ONS/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 expbre?

GB:mjk
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PAGE !
StugJds  LSI SEMI'IAR DATE: 12-20-74
FROM: GORDON BELL

<& & 3 * ¥ #* L4 L] 1] & & & -] <& L & & L & L & * & < ®

sePLEASE#«SEND TO! FILE

-] L) L t * & L L) -] #* L4 & -] L4 #* * & L) R L4 & # & & &

SUBJ:

To: Lorrin Gale
Tonv Bryan
(and LSI GROUPR)

cc+ Dick Claytoen
tsop Puffer

Slnce 1’'m habltually laudatory and supportive of your effort, leot
me take this special opportunity to state that I believe the LSI
seminar came off really well, 1 hope the line users benefited
fromn It as much as | did, The [mslgnts at all engineering

levels Iinto past, present, and futdre are essential to our future,

The btook nas nuch hard data and analytic methodology that I hopoe
will filter into our standards and products, The node! of what
tachnoloay to use versus size, etc, for ROI 1s almost worth
pusning to a sStandard prouyram for esngineering,

! hoveg vyou'll use tne Engineering Vews to communicate somg of
the tidbits, and | look forward to book and guarteriy updates,

GBIk
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, , PAGE 1
SUBJ:  ARCHITECTURAL POSITION DATE: 12-2p-74
FROM: GORDON BELL

* & # & #* & L) o L] o -] & ¢ .8 & o % L ] -] * -] ]

sePLLASE®#2SEND TO:  FILE

L] & & o # » & o & ] & & L L. & o ] L) L -] & o &

sSuBJ:
COMPANY COMFIDENTIAL

To: Distributlion

I had great hopes for the staff archltectural posltlon In terms

of being able to provide focus, leadership alternatives, and

persnective In terns of:

@, Structures whlch are competltive~-we are currentiy in the-
corner lookling at our navel, 402COMP, now DG, and HP are-
Leating us and already peat our new machlines,

4, The racessary enhancewnents for a VAX at h]gh end;
2. The VAX at low end.

3. The 1/9 mapplna and context swltchliny problew, Evervons
has reasonable sojutlons now hsre~-HP 21MX, MONDCOMP and 0G,

4, The hasls for a 32-blt 11 so |t could be comirared with a 19,
nny other Internal better alternatives, and most Important--
the competitlon, The Rolis Royce benchmark gertalinly indicates
n bla hole In what we’re dolng, I want cach one of us to
understand why!

5, The ASCII console, All that’s happened by having a standard,
is that it tlcensed and sJyggested more ways to do things
than a singie ennineering grou» «“oudld probably have done,

The only 2 Tnstances ] know of O and A both appear
different to me,

Schedule of how we’re golng to get at somo of tha hard techincal
comnctitors but falllng that, get ny expectations In llne with
what s happeniny or the advertisling program to eover tho
seficiencies, _ -

GB:mlk



SipJdt ARCHITEICTURAL POSITION

Jeugn Arulpragasan
Dlck Clayton
Bruce Delagi

Bl 1| Lemmer

Robin Frith

gl 1! McBrlide

Dave MNelson

B!l Stracker
Steve Telcher

CC: fob Armstrong (re 214X)

Kaman and 0’Leuaghiin (re DG + MODCQMP)

DATE:
FROM:

~

0393

PAGE 4
12-20=74
GORDON BELL
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PAGE 1
SURJ: COMY CONTROLLER DATE: 12-20=74
FROM: . GORDON BELL

& & 3 - % & & # ] * & % L] % & ] ] % - & L) & & #* [

wePLEASE##SEND T0:  FILE
$ & # B OB B ® o® % B B B B B s o B B B BB B ¥ @

N
| o
T3
(o

THE

ME COHM CONTROLLER ON=-A=30ARD AND THE CHIP=SET FOR HIGH
PERFD

RUANTE CONTROLLERS,
To: Distribution
Regarding our discussions this last ~eek, [ understood:

1, vince ayrsed te have a comMmon nicroprogrammed controller
coard(s) for 2 new ontions, Evem going from 2 to 1, |
tellove this |s significantly Jnderstaffed In terms of
uxparienced neople to deslgn, assemble, simulate, document,
and Ruyitld testers, T.e.0 1t Sssemns to me to e header far
wisaster, {(This poard |5 more complex than =nany of our
nrocessors, and the current!ly assigned indlvidual seems |ike
the wronn nerson fo do this,)

2, ;o don’t know what’s hanpening vis a vis cantrollers on
"Kis, etc,
I. LUS] enaingering Is trying to deflne chios which cans, In

rrincinle do communications controllers and 4isk controtllers,
Thev won’t pbe rezagy at this tine, z2nd slirgce they don’t have
rez! product te go into nowy 1% may mot be useful anywhere!
4. LSI engineering has rgsources ~hich can solve 1 and 2 now,

Since there’s a nroposal coming fram LS] engineer|nag soon, I

hove some of thase concerns (fears) wWwill be addressed,..l.e,
sducrte me and tel!l =me how ygreat tnings ere golna to be,
GB:r ik

Distribution

Vince Bastian]
Lorrin Gale
Johrn tHuaghss
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SUBJdr COMYY CONTRCOLLER

Dick Clayton
Julius Marcgus
Bob Puffer

Grant Saviars

DATE:
FROM:

093945

PAGE 2
12-20-74

GORDON BELL



09906

PAGE 1

SURJY NINUTES/ZAGENDA FOR 000 DATE: 12-2@;74
FROM: GORDON BELL

& i L) L) # # # 4 ® & & & * +* & it & -] L] & L] # * & - L3

waP| FASE#=SEND T FILE
[ 4 1 #* - & ] # < -] # * 3 L} * i # & # * #* -4 #* #* * & L]

SUBJ: 000 S5TAFF MEETING #1JUTES«=Jdecenber 19, 1974

To: 00D
Brian Croxen
Jullus Marcus
Henry Lemalre

Len Halio
Win dindle
i1l Tnompsan

ACTINH TTEMS ARE wau’ 4!

1, e dlscussed the extra nNour plan, Each VP wiil distribute
to thelr own managers,

2. #'udgets=--prohlems in RSJ3/4 arsa, 11/55, Vince and Tom
o cne back with plans,

2 data due nweginning of second week In Decemnber,

1P will not be on 32 results from plants., Thus the computer
reports don’t reflect the last manth, but rather a flpat

nf one month,

#2jck Is trylng to get this budzet on for the year, 1It’s
curraeantly orojected to pe 300K over, Dick wll| work his
test eaulipment Issue for 11/7@¢ with Phil,

fules for testorsi we are moving to have manufacturing pay
for all testors beyond the prototype Im perlinherals as /
in CPU’s ang menmories,

«"hi| will relssue the pollcy, call attentlon, and there
will pe inconslistencles untl| next year,

“emories wWil| be 6JK (MIS) and 138K (core) under for
orfalnal budaet, but over by 128K on new budget, Brilan
w11l come back wlth a plan for core,
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PAGE 2
-Lind HIRUTES/ZAGENDA FOR Q0D DATE: 12-22=74
FRQOM: GOROON BELL
Current estimated ovarruni 1@3K core., 129K DECUS,
disolays 388K, COMM 50K+ and 128K+ for computers.
brimter is somewhat over,
J. Plans for next vear as/Lander |s constant next vear.
WE MUST SELL OUR BUDGET PLANS 3ETTER!!
4, ontls Tourtnmev came and descrlbad the EEQ audlts whilch are
forthcoming,
5, # g d13cu53eg the itarkating Caomnittee/Products “ommittee
verger possibility wlth 3111 Taompson, 201i and Larry
are aoing to prorose a systen 2f planning, marketing, oroduct
intearation, 007 will attend on 1,
6, #0156/ s~--8i 11l Thomoson 4111 attenpt to get an auidlt of the
arsetling Coamittee and PL Managers,
7. <oraphics (Halle, Ashton, Xramer, Hindle)-=by
centralizatlion, we hope to lnprove the visipllity of
qrapnics ang hence Ingraase ths2 use, beginning FY?76, This
woWid faocus on prooer allocation and sajes, refative to
nthar produets. The grapnihlcs sroun woulg stay In LDP,
#The nraphics group wllil come back ~ith a orenosal,
ARP A=~
1., #Graphics~=Hallo w||| propose,
2, PUP=17=-3ruge and Dick «“ill stddy
S, (HP's==5ordon ang Juljus «“f1} stugy proolem
«Gordoan (and subseauentiy Jim Be!|) will coliect the data.
Daecenter 26 meeting agenda!
12340 to 13372
@,  uwob Pyffer-=piease asswune the chalrmanshlop,
1, ‘temories Will come back re 128< overrun, Croxoen, Lemalre

2, COMM budget review) djisplays probably wlli not be bhack.
3, “tayton wil| discuss nis alternatives for meatlmg budget.

GEIrK



December 28, 1974

Myron B, Gilbert

The Boylston, Apt. 8C
Prudential Center
Boston, Mass. 02199

Dear Mr. Gilbert:

I've sent your vitae to John Jones, who heads our Public

Relations effort.
/‘\
Sincerely, . fjl/b/éz£< _
Voo /e

Q{L71”3
Y, .
Gordon Bell %%
Vice President
0ffice of Development

GB:mjk

cc: John Jones

DIGITAL EQUIRILENT CORPORATION, 146 MAIN STRECT, MAYNARD, MASSACHUSETTS 01754
{G17i857-5111 TWX: 710-347-0212 TELLX: 654.3457

0995



December 28, 1974

Mr. Wavne M. Roney, Jr.

c/o W. A. Swayze
4120 Auburn Drive '
Royal Oak, Michigan 48072

Dear Mr. Roney:

Thanks for the interest in Digital; however, we aren't hiring

at this time. Also, we in general are not searching for people

with a highly theoretical and research tackground in physics.
Sincerely,

) 27
gé.wgﬁq YA

Gordon Bell
Vice President
Office of Development

GB:mjk

DIGITAL EOQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MNASSACHUSETTS 01754
(6171837-511% TW>X: 710:547-0212 TELEX: 94.2457

0999
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RESUME

1001

WAYNE MASON RONEY, JUNIOR
Born: May 27, 1943

Married, one child

Education University of Oregon (1961-1965) B.A. (Physics)
University of Wisconsin (1965-1966) M.A.(Physics)
University of Wisconsin (1966-1971) Ph.D.(Physics)

Thesis Title: 'Magnetic Moments of Excited States of 0dd-A

Nuclei'

Jobs 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)

Publications G-factors of Core Excited States Near A=100

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

IMPAC Measurements on Levels of 125Te,

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.1l182,

Time Dependent Angular Correlation Measurements
150

of the First 2° State of Sm Recoiling 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

123’125Te . W.M. Roney, D.W. Gebbie and R.R.

Borchers to be published in Nuclear Physics



Advanced Courses

Taught

1002

'"Hyperfine Interactions' A one semester
graduate level course to give a general
picture of the subject from the point of

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.
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Robert R. Borchers (Major Adviser) _
Physical Sciences Laboratory ' ;lO()J
P.O0. Box 6

Stoughton, Wis. 53589

Oscar Sala

Instituto de Fisica
Universidade de Sao Paulo
c.P. 8219

Sao Paulo, S.P., Brazil

Trentino Polga

Instituto de Fisica
Universidade de Sao Paulo
c.P. 8219

Sao Paulo, S.P. Brazil



POSITION AND ACTIVITIES AT THE UNIVERSIDADE DE 5A0 FAULU

1004

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 1is 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
the experiments from making the vacuum in the chamber to analyzing
the data) 1ii) Teaching a one semester course on hyperfine inter-
actions, 1iii) 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 1ts 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 e.g. the COULEX program

of de Boer and Winther.

iv) Supervision and installation of the beam transport system
between the NEC supplied equipment and the vacuum chamber of the
angular correlation system. Design, and optical alignment of the

detector supports.



Approximately 20 months after we had arrived I was
asked to stay on at the institute, At that time the Pelletron .1()0;
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 Fortranm 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.



Deceﬁbgr 28, 1974

Thomas H. Dunigan, Jr.

Department of Computer Science

University of North Carolina at Chapel Hill
New West Hall

Chapel Hill, North Carolina 27514

Dear Mr. Dunigan:

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. | believe you'd be better off getting the
possibilities from the literature and provide insight into how

they should be organized.
Sincerely, /i} CAéZ(?
) 9/}/\ (/ ud .

50

Gordon Bell .,k

Vice President, Engineering
Professor, Computer Science
Carnegie-Mellon University (on leave)

GB:mjk

DIGITAL EQUIPMENT CORPOPATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 0i754
(C17)897-511% TWX: 710-347-0212 TELEX: 0©4.8457

100v
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December 17, 1974

In
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Professor Bell: <{ 2
On one of your visits here to UNC, I spoke briefly with vou about Yo

my doctoral research in the area of electronic mass memory system design.
You indicated that DEC had a prototype device in operation., I helieve
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.
§1nc rely,
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Thomas H. Dunlgan,
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mﬂaﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution DATE: December 20, 1974
FROM: Gordon 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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mﬂaﬂﬂan INTEROFFICE MEMORANDUM

TO: Ed Corell DATE: December 20, 1974
Phil Laut
Bob Puffer FROM: Gordon Bell
iy, DEPT: 00D

EXT: 2236 LOC: ML12/A51

SUBJ: LA180

Please put together a ''CRASH'" plan on the LAI80.
How much,

Vhen.

How many?

with Andy, A i mane

Ken would like to review ROl on it.

GB:mjk

o . .
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TO: Gordon Bell‘/ DATE: December 18, 1974 Gmp

INTEROFFICE MEMORANDUM = 3,74

CC: Ed Corell

FROM: And 1
" Y Al Huefner ndy Knowles

¢ Y Rl DEPT: Components Group
\p \\\Y

N & g EXT: 6777 LOC: MR2-2

b/ | :
¥/ suBJ: LA180

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.

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 o0 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 LAl80 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:

FY76 rY77
. DCG OTHER TOTAL DCG . OTHER TOTAL
Units
) Lal80 : 3500... 1400 - 4900 9000 2000 . 11,000 ) y
NORS . 5,950K 3,220K 9170 13,500K 4,200 17,700
AVG
PRICE 1,700 2,300 1870 1500 2100 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 #'s unless someone takes this
product seriously.
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T0: John Fisher - ' DATE: iug8, 1974 )
- LAJD

DEPT: Engineering
EXT: 4308 LoCc: 1l2-1

SUBJ: Summary of Items Approved at the Products Committee '
July 9, 1974

" PN
Y
)

Increase 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 $338,000 after
this change.

LAl80 Business Plan - Approved , - ,

The LAl180 is a 180 character per second printer with:

First ship date: September, 1975
Manufacturing 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
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TO: Product's Committee DATE: geptember 4, 19 l()lau
Product Line Manager's Committee FROM: (/,
Al Huefner ° Ed corell 7 -9

John Wolaver | DEPT: Printer Engineering . S

EXT:' 2991 LOC: 1-3

SUBJ: 1,A180 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 second, drafting has provided us with
30% increase in rates since the beginning of the fiscal year.
This is only SLgnlflcant since that is where our project’'is at
the present time.

I have stdpped all drafting and layout work on the LAl180 for
the remainder of the first quarter. I expect this to result
in a first shipment from Westfield date of November 75.
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k'ifﬁffk Bill Chalmers ' ‘ o 4T December 16, 1974
. ' | #iy0;nr- John Wolavér

pEpY:  Peripherals -
Lo ENT: 6079 LGS MR2-2

.Stﬂ?ﬁnﬁ Report on DataPoint/ICC Milgo Trip to Test LA180 Market'

I. 'Data Point -

Data Point ' Digital -
Victor Poor - U.P. R4D _ Ed Corell
John Walker - V.P. Eng. Nick Notias

John Wolaver

DataPoint presently is buying 1000 Centronics 101 165 cps line . =
printers a year. They are yet another unsatisfied Centronics T
customer, claiming arrogance and unwillingness to correct de- M
‘ ficiencies in printer. Datapoint keeps my record 1ntact of i s
T never finding a satisfied Centronics customer. . SR
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 LAl180 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. R

.. II. IcC Milgo | Digital .
; Ted Scarpa - Marketing John Wolaver
Judd Gilberts - Software ‘ Charlie Wycoff .

ICC Milgo is building a one-plus product to sell against Teletype's
A _ Model 40. They estimate their need for LA180's could go as high as
AR E 10,000 over the next 3 years. A total of a not insignificant:3000.
RS R seems more likely. ‘ : e

AL Competitors here are Teletype, G.E. and Okidata. G.E.'s pricingnn
Wi e appears too high to be competitive. Teletype in the 80 column™ .
. L ‘mechanism and associated electronics with Teletype defined interface
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‘indications are it is a very low duty cycle printer (10 minutes
-continuous printing before the head gets too hot to. print )y

configuration is quite att%actibe:
Model 40 P101B ‘ $1340 list

1073 maximum discount

132 Column Option. © 250 - 350 extra

?'Okidata, a CRT copier, w1th their $700 quantity price looks 1ike S
. to most likely near term buy for ICC Milgo. Essentially the price B

is ‘right to help ease their cash flow problems. As a product, all,A:;fof

Qur strategy could be to encourage 1cC Milgo to use Okidata as an ﬂffaffi‘*
interim product. Then come back with a highly reliable, full S
feature printer, the LAl80.

JW/njo
xc: E. Corell

—AKnowles >

A, Michels
N. Notias
C. Wycoff
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ED CORELL .~ ‘ DATE: December 9, 1974
cc: Bob Puffer FROM: Paul McGaunn
Howard Reed
Art Williams DEPT: Peripheral Mfg.
Dan Belanger '
LAl180 Distribution EXT: 366 10c. WF
Ed Savage

LA180 MANUFACTURING RECOMMITMENT

Westfield 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 LAl180 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.

FoETE D
/co&

o L1197

PRINTER EMGINZERING

INTEQDFFIGE MEMDQANDUM
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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 1l-4

Al Huefner - MA 1-3
Art Williams - MA 1-3
Dan Belanger - Westfield
John Chernick - MA 1-3

W. Owens - Westfield

John Eyres - Ireland

Don Call - MA 1-4

Tony Mongillo MA PK 3-2

1017/
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SUBJ:  FUNDS FOR HECSEARCH DATE:
FROM: GOR

* i #* -4 3 * & & #* * -] i & &* 2 ¥ )] & * -] & *

asPLCASES®*SEHD TO:  FILE

k-4 o & L ] ® %* * &+ & it 4 & 1 * 3 4] i & i * -]

Soede Sy YNy LIRT T PICRLASD DUR O RESEARCH ATD Ta GET
NATHINT FNTh FOR NEGLARUA-=draft

17 the pas3t we hnva heen unabie to establish z research program
Teids ovro’uctes suffieiantiy in advance of the gennaral
marset, 17 generaly ] beileva We qesd Ve iaprove aur abiitity
to aceumutata, fliter, process, and ytilize technoiogy and
technigues tidean) in our procducts!  The odds of sgheduling a
prosuct vmion has sionifigant [nrovation 15 extremaetly smatl,
Simitarty, oar gevelonnment 15 duites abvieus, as development
manacers ara relactant to use more Tthan 1 neaw idea/product

and that >y defirition |n our bhusiness is ngw circuits or
Righer mzgnatic recoding deasity,

Thcrefores, | “zni £0 knaw how the new ideas are noing to

Fe ouevelone  nefaro e coiatt tnem to g schegulerd product.

I a1+ not unusppy wiln tno resmarch group, however; as

they have been affective 387 consJlitants, teachers, general
proiziem Snjlvers, product generalaors, recruiters; and ahout 25%

of thelr %tile tney sork on research of the type 174 tlke to
increase, qur prablem=-rich enviroanent 18 terribly sSeductive

to the very neopie we want %o do research, bsgauSe the development
groups tend to prerate benind scheduie amd sub-state~-of-the

art. There i5 iIntense praesSsure to move people from reSearch into
gevelicprentl as the development zreas sutter (sse appendix 1 for
exani:iess,

Sumniary
1 want to go outside for research funding to:
. indirectly nulld suwstantialijy better products;

1, incresse the armount of Srcendinz in research;

1018
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PAGE 2
SURJ: FUMDE FOR 2ESEAACH DATE: P1-p7-75%
FROM: GORDON BELL

2, ocet odr researcn callibrated witn the ocutside and move our
researchers more [nta this comnunity:

¥. uet haetter access fto nwtside ideas and outside peoples;
4, enhance recrulttings;

5, o more prototypes nhefore we produce (having time IS tha
cniy way to aceompijsn this);

b, cor oon targer, langer Term research pdrojects:

7. «vold the sport term pressures tne reSearch group has now--
teaching, problem solving, Staffing crisis projects,

In duing this

&, pive up itegs Geined through tne research to the source
funger tusuglly the qovernnant).

1, rukp puasle Yho resegarch:
2, sive un floxicitlty to nove ressgarch neaple %o Solve

crisis pranfony.,

Fros ang ans on Lelling %the develabment Groups Do Thair Muwn
Resenrch

In Tre past, 1've z4dvocatay d0ing 2 signifigant amgunt of
advarced otk in tha resnegclive feyelopment grogns, This has
been cone in the als$< area, and ['m not aware of whether It
has been successful ar not-~1 den’t recall any technligues,
nrotctypes, etec, that hzvae come from the effort,

Having the research distributed in twe groups should:

1. f©a%e the pronlen of moving fron advanced deveiapment
(ideas) to prototype,

-~

ot

2, 1)

e the Jevelopment 0goPpie DY having them gxposed to
e who read the tachnical| literature,

D

a

1
m )

Lo ]

Similarlyv, the researchers ars In zontact with real
prouiems, the marxetl, snd pesople w10 read the trade lliterature,

Having the reSearth =org central snould:
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PAGE 3
StkJ:  FUUDS FOR RESEARUA DATE: Wi1-g7-75
FROM: GOROON RELL

1, Achieve better Systems concepts and Integratlion and aive
researchers a broader view by 19t being confined to
& single group.

2, nrermlt a variety of research t2 pe carried a4t both central.
" decentral, and in various unjversitias,

3, Pfrovide better managesent, Sjnce a development group
manaaes progucts and their produection Introduction,

Funcding “gsaarch At 'niversities

In Seneral, I'n for tnis, tut 1t’s an independent issue, oxcept
that it comvetes wita getting more moeney for research Internatly.
As we declde thal a researcn area 15 inpertant, we shouyld look

at 11 similar to the way we calculata R0] far pradycts, [ f

the cost, benefits, stc., are rignt, then We do the work in the
approeriante rluge, fy own nias s that unless the work s dane
Jolntly, thye tikelinpod of impact |5 s0 small as to preciddao

our coipn i% outside,

Fundgmentatiy, | don’t petlieve we'lre stegnding enauch money In
this argas an! | dan’t spa "es Yo exiract morg fron our currentiy
overcommitiet jdavelormant hdagget--tho obvious answer to cut
deveiaprrent bk Sca=ms to se Impractical far what we’'ve sold

to cur L custoanrs,

In gerersi, resgsrch (3 5 bBusiness llke produet developmant;
the product i35 kKnawlegne <rittene~coamunicated iIn reports

and napers--Hut the =most important product of the research is
the knowiledye in the roesesarcher's nead, This knowledge 15
the rasis for su:Ssduent Jeveiopdyneat--and 1f the research is
properly tiwed, starting over with a product in mind, shouid
provide the hest products. We can See how reseafch Sso tar
has effectes our own products—--ARPA ngs the most (see helow),

Therefere, the most valuabhl!e part »f researgh Is usuatliy the
training of people 2n a particular ideas, Such that the next

time throuan the impiementation «~il!l be "dome right." We couid
take the view of simply racruiting people who have donae a
product cutside; and when we buiid something, si-ply go locate
them; but tne NED acsilmatization (dacompression) process may be
50 Creat a5 %Yo makae tnis infeasisle=--1 can’t think of any

racent examnples,

§ince research is coxpetitive, in g0ing outside for funding
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BAGE 4
SURJ:  FuDS FOR RESEARCH DATE: 91-87-75
FROM: GORDON BELL

we Gan callibrate our own reseafch in a competitive anvironment,

] believe we riust do several! things to wlden our scope for

products-~as uwe g8t larger, It Seens more difficult for ys to assimiiate
new ideasquickly: networks, nultiosrocessors, microprogramming,
microcontroliers, pracessor-on-a=cnip,

structured programming, high ievel !angugge programming, stc.

Therefora, the omly solution 1s to get the Ideas, and assimilate

them In advance of the nesd,

Also, In entering this coanetition, It can tend to focus us
along the dirgction trnat a2ther research is goling at the time,
This i3 -dounie edgeqa: wa’re all bjlundering zlony together or
by besing separate, Wa nav stuable 2nto sgmething really
unconventional (and <itn yigh payoff),

In belng a menbar ¢f the conventjonal research cammunity, 1
believe our access to izess, itltsrature, and pneonle will
Increase. 2 bave baen ~o3L successful recruiting at Carnegle-
Malleon and U, of Mass,~--]1 Doth cases ~e have Jjoint researcn,

Ry ftakin:s an arch prajents oeor s5e, #ith the assoclated
commitmnents, nulieveg wa will ocafry our researgh uch turther
and ceepar, thian we currentty do, Ine nressure (including mine)
on the research wredn is am solving short tern proviems: staff
a Positian, make a weasdrament, atc.=-ang we wWwant to keep mdch
of this nressure, 1t is acssitle that we have swung too far,

S 3

Criteria for “eszarch Projects
wg Praobaniy have to et ~Jycn 10rg formaj Iin our funding of our

owN researcih-=-i,2, se Nave to deciije on a cost-benefit basis
what to o,

Some criteria:

1, Cost, The preposer, size of project, Ilkellhood of success,
incwt dollars.

n

The pnayoff. How pig 15 the markel area? Does It aftect .
all new syztamns, one t1arket, all progranning? Try to
quantify,

S, Meeg--especially timling.

Wny ARPA? .

1've personally Leen assacijatad ~wjth thijs community for some
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PAGE ]
FOR RESCARCH DATLE 31-07-75
FROM: GORDON BELL

SUBJ:  Funn

L0

time and believe it Is Invoived in research whigh we eventualiy
require In our products, [ woulg |lke tor athers within DEC

to be exnoSed mare directiy to this conmunity, Elther directiy
or indirectiy they have provided us ~ith: tfﬁesharing tech-
nlaues; a modern timasharing SySten--TENEX, on which te base a
new system; varlous programs and languageS--e,9, ALGUL, APL,
BLISS, LISp, MiUMnS, SgS, TECG: several computer-aided-design
progrgmsi the nHasis for the KL1Z; <«nowledgs gpout networks
togather Wwith use to form our own norg Iimlteq natwork strategy:
ldeas In huilding our own GT4J-Serjes Qranvhics processorsi a
microprosrammed Lox for the 11/4z3 and multiprocessar research
which 1 =glieve 111 Inf!ience SuybsSeduent products, Ry mot
naving the right progessnrs far ths tRPA=net construction, we
missed a greal product onportunity tor communicatijons

products, we’!l eventualiy have to [nvent this

Qther

ideas coming fron twi% commUnity inciude: the circuijts
which DL7

initialtly, useqd, tiltare, tne LINC, and dlisplays,

How DO SJ.“, }JSL
(Or How "aes A

tna Regearcn tp ARZA (and to oursejves)?
Justify Heueargh ta a {oarporation)

‘;3 —_
Te el

™

For ARFPA, the duntificatian of fonding uUs (s parpohahly eas er
than for the 1cxonaf Rciance Founlation (NSF). MNSF exists
both as 2 body recspansinla for tne ezucation of sclentists

and for rasearcn, hange there (S a confifct, ARPA (presumnably)
anly cares ahout resazrek, ence, the instryment is immateriai-~-
be it a wnivarsizy (e,5, 7t4, MI7» Stanitord), non-profit resear
{e«d. RA3): rosnarch-for-hirg, prafit makling (e.g. BAN,

SRI or &NZ) ar rasSeargh ngrt at a carporagtion (e.g. IBM, Xerox.,
T1). ,

ARPA aisa cares abodt the transfer of technolooy from research
Tnte applications=~i,e, they are ratedg on how thalr research

s applied, Alsa, once sdccessful, they wsnt tha products

ch

to be available for other government users,
1'd I1ke to justify the rasearch on: -

1. we ars interested In research for the sake of ideas that
will sventaully impact the way we do comaputing~-i,e. prodycts,
We want to transfer raesearch t2 products gulckly

2. We have uttiijzed much of the AIP4A research jn the past,
would fike tn in the future, and beilieve the cantractor
relationship wouid enhance tnis,

3. We belleve we have a unique coltection of pecple.
skllls, facllities to do research--particularty in buiilding,
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PAGE 6
SUBJ:  FUNTIS FOR PESEACH DATE s . pl-947-75
FROM: GOROON BELL

hardwara/software systeis,

4, ke have not had a strong resSearch program, aven though we
have supported various ARPA tias (e,g, MIT, CMJ) but wWould
like to: and hences, nped =0ney, With this view, we naver
have enaugh noney,

5, The technliaues we Wouwld proposa would beneflt the public--
e, 9, better terminals, the 12z, tne network,

6, We ara seecklng Support where taere s a high rasearch component,
an educstion congoneni. and 4hlen there s a relatively high
risk, Jiherwlise g projucth wouwld be In a devailiopment sState,

7. The knowsledye we gbtain will be made public,

The Proprietary ‘'ature of Rssearch

Each outside source af funds nas a dlifferent criteria for
exposing the information galned in the research, In general,
all souress reauire nyubilication of tnae ideas and even workKing
drawings, providad tney are fdnded, 1n cases of patents, the
pgovernment +4anis royalty-freec access to the ldeas If they

are used in oroducts purcnhased by the gaovernment,

R1ght now, I don‘t 2elieve these reguirements ara unreasonable,
The only problam miant-pa the acecounting and assignmnent of ideas
to costs as a Praoguet gocs from research to development,

MIGRATICY 0OF 2roblif (440 10UAG) FOR RESLARCY TO ~pZ1 PRUpUST

b 1

DEMANDS==aPPrtin]y o

Historically peonie nave ieft researgh to solve grisis develop=
ment pronleus:

D T R m T e e T TR W s e B e wm e e T e N SR R e W M e Y G W gy TR GRS W e TR OB Ev 0 G g e W YR M e e R S e TP wm & ou B0 am e an G

1. Brender--structured coce, progranming tools and implementation
languades~--F 2RTRAN coqnitors and FOIRTRAM-PIlys,

2, hecker-—multiprocessors and networks=-=-communications
protocol, dssiun and network arcnitect,

3., Kaman==compute arcwitecture and microprggranming-=-teaching
of mlgraooproge 550r design, conpdter design of 47, PDU,

$. LeVy=-computgr modules, micfoprogramming and smajl SyStemg=--
manage timesharing system for 2DP=-11,
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SUBJ:  FUNDS FOR HESEARCH DATE oL-er-7o
FoM: GORDOOM

sonsulting is auite realtny ¥ hela to 1/2 time,
‘here i8 pressura to solve day-to-day problems as an aiternative
tethod te direct project funding,

.+ Turner’'s wWork on prograns to anajyze performance has been
viewed as lline development,6 Even now, there is 1lttle work
in the line 4evelopmant groups, 9Qniy recentiy have nrojects
staffed this function,

'y Strecker has cafrlied an performanca analysis for cacha,
instruction streums, and architecture, A signiflicant
cducationgl effort was itnvolvesd in selling tne cache concept,

v, Ken King is just formulating research in offlce automatiaon,
Certainiy ones alternative i5 12 worx on "Wword proceSsing"-=-a
develon=nent orociem==-the pressdre will no doupt form,

‘urrent 7esaarcn
he cuUrrant nroj-cts cout d yiagld sigrificant resdits {f carriagd
o compietian,

. Poomea--structurag proaranming ang compjler parse tabie
generatar, lopeful iy, this il lead tTo easy generation
of {anguagz front enis and ne tested on 5 timited PL/L.,

, LekhousSp-=odarating sy5%ens, doopfuily This Witl lead To
a mMuttiorocessar systen ~e sSell, werre 1-2 years late
In doing the work, begnase ~itaogt it, we can never bhuiid
the appropgriate nardegre,

-+ —

. Sebern--low cost terninatss system and |(nterconnected
compuyters,

y Kaman-=mnicronrotessor deSign f3r perjipherals was carried
out, but has been abpandoned for work on PQQ,

y  ?=-small systeus research. interface To Telcher’s group.

Bimjk
ttachment

Istribution
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SUBJ:  FUNTS FOR RESEARCH DATE : 41-g7-75
FROM: GORDOM BELL
0D
Im Bell
en QOlsen

om Siekman
teve lTelcher




APPENDIX 2

Mear |y every product we des|ign [s the most successfu]

(e.g., profit, performance, reliapility) the second time through--
provided the same people do it! Tne first ome i9 a prototype.

the third one we usually go0f becadSe Wwe get too sure and the
people dlsappear, Alternatively, a product is suUccessful if t
Utillzes advanced technology and tve market is ready to under-
stand and accept It., (5-8; 8/s~neWwi B/1,_ »B/E,FsiM, 874

4, 7, 9, 15 new people each tlime; 5. KALl#, KI1Z, KL17, KA was Ssame
palrformance aS 6) howgVer; each ned DrOceSSor Was a Sign(ficant
new deslign effort reaquirling mWch invention; 11/27-11/40; 11/45-=
eXxterna! technojogy’ 11/25--not sure why [t has been s¢ suUccessful~-
smallest member of 11 family?, go0d and rellahla?~-by theSe
criterlia the 11/74 shoulg be really successful, The

11/p0DQ should be all right because of third time through and

new technology. The 11/4D) Will nhodefully be g taechnology

windfay) siqaijapr to the 11749 (jet’s hope).

For perliphesals, the curragnt pabPerfltane sqUipment (5 second Time
design. Tha LA3Z.-36 scems petlter alfeadys: will the RKU6 bhe
signiflicantiy better than tne 257 Al oyr fixed nead djsks
have tralned new peonle, gnd have oeen relatively dlfficult-=-
Ilkewise thes tapes, The ¥YTsu Should be a breakthrough over the
VT#5 because Russ Doane, and bBtan Jlsen were involved in the
VTas, The TU5% was the mosSt cost sffective of the 555 and
TUs&, Another criterion Jetermining a succassful nroduct is
that it cannot anpear to se an orpnan--standging alane, The
buver wants to believe that 1t wlll bpe made forever and have
program anhancemants, service, parts, ete.,..always avallable,



Januéry‘6, 1975

Charles H. Frye

Northwest Regional Educational Laboratory
Lindsay Building

710 S.W. Second Avenue

Portland, Oregon 97204

Dear Mr. Frye:

I was interested to read the status of PLANIT. | would like to go
about getting a tape of PLANIT to run on some of our in-house DEC-
system 10'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. Vho
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 Trocchi.

3. As a general product for our minis as a language~-Al Brown.
I'm circulating the documents you sent, but | would like more
information as to the size, language definition, the conversion

process, what the library is at this time, and your projection of
PLANIT's use.

Sincerely,

G don Bell
nce President

0ff|ce of Development

GB:mjk

cc: Floyd Benson
Al Brown
Bob Trocchi

DIGITAL EQU!PMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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December 23, 1974 «2\‘29

Mr. Gordon Bell

Vice President

Office of Development

Digital Equipment Corporation
146 Main Street

Maynard, Massachusetts 01754

Dear Mr. Bell:

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.0O. Box 4349,
Stanford, California 94305. The price is $6/year.

Sincerely,
L e JLL/\

Charles H., Frye
Enc.
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January 8, 1975

John Whitney

600 Erskine Drive
Pacific Palisades
California 90272
‘Dear Mr. Whitney:

| 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 | would like you to send any
more ideas and the direction you are pursuing right now with computer
graphics. | am certainly interested in this area and have used computer
scopes for about the last 15 years. In fact, | probably made the first
computer maps, which were used for displaying information about city
densities .and characteristics.

Unfortunately, | don't believe we have the money for patronage 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 equipment.

I'm glad that you are in contact with lvan 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 arc based around Cal. Tech., it
is probably worth calling another friend of mine, 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 applications are quite limited. ['11 be happy
if you send more information, and | am sending the information | have
received so far to Bill McBride, who is becoming the manager for our
computer graphics area.

Slncerely,
" ¢. (%U/\
Gordoy Bell

Vice President
0ffice of Development

GB:mjk-

cc: Bill McBride
Bob Trocchi

DIGITAL EOWPMENT CORPORATION, 146 MAIN STREEY, MAYNARD, MASSACHUSETTS 01754
(G17)597-5111 TWX: 710-347-0212 TELEX: 94.8457
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January 8, 1975

Mel Peisakoff

Director of Computing

University of California

Office of the President~~Administration
2200 University Avenue

Berkeley, California 94720

Dear Prof; Peisakoff: -

Keith Miles informed me that you had been made aware of a memo | wrote
during your visit to DEC in September, and it was the cause of some
embarrassment to you. The essence of the problem seems to be that the
memo | wrote as a result of your visit was circulated to another of your
colleagues, and | was apparently misquoted in the memo as being unhappy
that you visited. To the contrary, ! believe we had a very z2njoyable
visit, and as a result of the visit, | wrote a memo in which ! tried to
outline your position, especially relative to our own product dircction.
It has been circulated widely within the development and marketing
organization, and received favorable comment. it is not clear that |
quoted you accurately, however, as there is always that ambiguity in
exchanging ideas like this. 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, which | attribute to that point in time surrounding your
visit.

I'm extremely unhappy that the memo got outside the DEC product devel-
opment and product marketing organizations, and much sorrier that it got
outside of DEC. MNot because | was particularly embarrassed of what |
said in the memo relative to you, but that the memo relatively clearly
cutlined a view of product strategy and our deficiencies in position that
| would just as soon not be made public. In order that you can verify
this, 1 have asked Keith Miles 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.

| would like to get your comments cn it as to how accurate you feel |
quoted you. Keith Miles was also concerned about the tone of the memo
as he is responsible for a large part of UC. He intends that we are
able to keep the current pesition with respect to sales in your campuses.
It is certainly his intent that he do everything that we are able to do
necessary to keep this position. Certainly | am available to help in
anyway that | cazn, because | also would like to keep the same position
with respect ifo sales there.

ODIGITAL COUIPENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(61713975111 TW XD 730-347-0212 TELEX: ©4.8457
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Prof. Peisakoff : ' Gordon Bell
January 8, 1975 ; -2-

Apparently there was also a misunderstanding about how strongly

you felt about the position of the DECsystem 10 in the computing picture
at UC. | think it would be helpful if you would read the memo and
comment as to how accurate | was in stating this position, because |
.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 time will tell. ‘ . )

All in all | certainly appreciated our meeting and ! look forward to
further interchange when | visit UC/Irvine as Professor Feldman has
assured me that you will be present at their Tenth Birthday party, at
which | will be a visitor. ‘

If you have any inputs that you think would be helpful to us about the
future of computing, | am always available to exchange ideas. From
‘my standpoint, you caused no trouble within our organization, and !'m
sorry about the foul-ups at your end.

Sincerely,

A i

Gordon;Bell

Vice President

OffiCprf Development
GB:mjk

cc: Keith Hiles

DIFITAL. EQUIPMENT CORFPORATION
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ﬂﬂ@ﬂﬂan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution DATE : January 14, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: MLI2/A51
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 1ike someone knowledgeable in our Operating Systems
so that the users aren't tempted to reinvent, or discount

available systems.

| believe it would be worthwhile for Pete Van Roekens or Larry
Wade to go.

Please get back to me so | can call back!
What you think!

GB:mjk

Distribution

Jim Bell

Larry Portner
Pete Van Roekens
Larry Wade
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TO:

cC:

SUBJ :

00D DATE: January 14, 1975

Mark Abbett FROM: Gordon Bell

Jim Cudmore

Dick Best DEPT: 00D

EXT: 2236  LOC: ML12/A51

00D STAFF MEETING MINUTES--January 9, 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.

Lk, 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~4OK for a 12'', integrated, low
cost terminal with TPS (20K for terminal, 20K for TPS).

Stocky will deliver a | page proposal on the subject.

GB:mjk

Future ltems:

1.

Hardware/Software Systems Plan Portner/Clayton

1033
INTEROFFICE MEMORANDUM
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mnaﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ :

Nat Teichholtz DATE: January 15, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LoC: 12-1

NETWORK FUNDING

Nat, | 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 | 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:mjk
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PAGE 1
sSupJ: DDCMP STANDARD DATE? 91-15=+75
FROM: GORDON RELL

% L L L4 & L] #* L ] L # #* * & .4 & # L & -4 L] -4 -4

w#P_EASE##SEND TO: FILE
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SUBJ: THE MAKING OF DDCMP INTO A STANOARD OUTSIDE OF DEC

1 recelved a letter the other day from Hazeltline rsquesting

a DDCMP spec, presumably so they could Implement it on some of
thelr equipment, | read that a reputable company,

whose name | forgets Is also Intending to make DDCMP

avallable as a product,

As 1 read our poliey now on DRCMP, It Is fundamentally that In

the long run we belleve SOLC Wll| prevade as the industry
standard for communication among machines, But In having such
a standard defined defacto, by 18M, we Inherently wil| be at

their mercy from the point of viegw of changes, and understanding
and any products that can use 1t for say conmection to IRM
machines Wwli| probably be Inherently In the range of | to

2 vyears behind any published standards, This Is hecause

their simuyl!taneous announcement of a product and standard

wl!! give them an Inherent edde of 2 years-whlle wa go about

the understanding, the application of the understanding

and the market sducation, | think we must understand

that the low level Protocol continJyes to bhe

Just more of the tlp of the lceburg,

In assence the protocol s to thg ANSCI1l oharacter set as a
command language Is to the protogol and In having

a protocol one can at least phys|ical|y send messages, but

then you engage In a mere matter of programming at elther end

of the terminal to Support the varlious higher level! commands
that are transmlitted uslng the protocol~~e,g, transmit a flie,
Therefore, our polilcy on DDCMP Is that we are In fact actively
using It to implement products, sinply because we almost ynderstand
It and It can operate on today’'s nardware (as oppoesed to SOLC
which requires specla| hardware), We can begin to focys on the
hlgher levels wlth respect to machine to machine

communication which we have been cal|ling networking, We can geat
on with the appilications,

In a sense we may have a bullt In narket in taking this falriy

ek
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| PAGE 2
SUBJ: DDCHMP STANDARD DATE ! B1-15=75
| FROM: GORDON BELL,

evolutionary step In respect to DDCMP, Singe It can ryn on
ex!sting sauipment, we may have provided the Induystry with a
standard that has long been searching for outside the

really terrible 2780 standard that exlists, In addltlon, DDCMP
has the capabliity of running on ejther a Synchronous or asynchronous
communications {Ines, Tharefore, «e offer the computing and
communications Industry a significant standard, that 1s the
ablijty to Intercommunlicate with existing equipmant
efficlently and error free, and get the benefits that

normally we would attrlbyte to standard langyages,

that 1s the ablilty to communicate,

1 didn’t see the Issue this way ynt!| today=--1,e, 1 thought

wa were Jjust going off on a relatively iIndependent trip,

The way SDLC and DDCMP work are syfficientiy close at the network
command iangyage level that once o0ne has the system
Intercommunicating, transmitting Jobs and fl|es and tasks and
things of that form: the switching over to another hardware
{SOLC) and device driver set, doesn’t appear to be a

slgnificant task, although it wiill be a traymatic and
more difficult than we think, Byt wa do have an edge on
the problem slngce we do understand that this will probabiy

eventually happen, Therafore, what ] think we want to do is
to:

Eventually obtain the abl!lty to use the SDOLC protocal but

to make the DDCMP a standard, Actlvely ge thraugh 1t through
the ANSCI! and/or CBEMA comm|ttees and some the associated
haadaches to provide the worid with a way of interconnecting
already ex!sting hardware In a cjean way,

1 initialiy had asked Sty Wecker ta put DOCHP Into ths

ANSCI1 standard committees, simpiy as a tongye In cheek proposal
to foll I1BM, becayse | really dlda’t |ike the way they played
ground wlth the standards committee with raspect te the

standard and SOLC, Now | belleve that DDCMP does have a role

as a standard, Not In {ley of SDLC, byt In paralial with SDLG
unt!| the wor|d switches over--probably 3 vears frem now,

What do you think?

GBimik

D]stributlon
Tom Hastlngs
Allen Kent
Tony Lauck
Sty Weckar



SuBJ: DDCMP STANDARD

co:

Marketing Committes
o]e]v]

Vinge Bastlan]
John Gilbert
Frank Hassett
John Hoiman
Bl Kieln
John Leng
Jullus Marcus
Dave Stackpole
Nat Telchhoitz

DATE:
FROM:

1037
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SUBJ: NQOISY EQUIPMENT DATE
FROM:
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To: Distrlibution

Dlick reminded me the gthar day hew noisy our equipment Is,

1 hag Indenendently been reminded a few days before as 1 walked
Into one of the mrogrammlng areas and talked to some of the
programmers and |ooked at the problen of baffling some

of the equlpment,

g subject our programmers to fnecredible hell, Can

we begin to solve some of the problens Internally, because

] think we have to worry about tne productivity, Alse, this
iIs cheap front-end money, WIlth the nolse

level!s ome has In programming with tne machines, there

Ils just no way they can stand be|lng around the machines that

10338
PAGE 1

@1-15=75
GORDON BELL

long, Therefore, what | would !jke to ask, |s how can we ook at

some of the areas where the sound Is particularly bad=-=buliding
3 ang building 5=-and wWwork on reducing the sound level to anes
that are normaliy flt for human consumption, [f we learn
anything by 1t, we ¢can apply it and make it avallable to

some speclal customers who would ||jke a reasonable

environment,

I think we have come a |ong way on termninals,

Stockebrand Is to really be congratujated on not having a fan,
the LA36 is almost tolerahle, and 1 think will eventually be
when they get the rlight fans in thsre (]l hope It Is before |
start using one=-~put since the outside demand Is so high I
wlil wait untl! we have some spares),

Mow can we get this nojise design criteria under control? Shou
we go out and push OSHA to be uynreasonable sp we can meey

1t7?

GB:mjk

Olstribution

John Clarke

1d
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PAGE 2
SygJdt  NOISY EQUIPMENT DATE: P1=15-75
FROM: GORDON RELL

Dick clayton
Larry Nye
Dave Nevala
Larry Portner
pob Puffer
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* January 15, 1975

Dr. Craig Fields

ARPA

1400 Wilson Boulevard
Arlington, Virginia 22209

Dear Dr. Fields:

Enclosed you will find an unsolicited proposal for a personal computer
system capable of interpreting the PDP-10 instruction set.

| hope the proposal is in concert with your research program because

we are quite excited about the possibility of such a personal computer.
Vle believe that it is important to do as a research -program because of
its highly unorthodox nature...i.e. | 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,

I'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.
Gordon Bell

Vice President
Engineering

Sincerely,

GB:mjk

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 04-8457
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Eﬂaﬂan INTEROFFICE MEMORANDUM

TO:

CC:

SUBJ:

Ed Corell DATE: January 15, 1975
Mark Sebern FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LoC: 12/1
LA36

Ed, is the LA36 for Mark on its way? | thought you were going

to make one available to him. 1| 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?

| 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, | look at it as a really cheap investment.

GB:mjk
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mﬂ@ﬂﬂaﬂ INTEROFFICE MEMORANDUM

TO: Mark Sebern DATE: January 20, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A5]

SUBJ:

Some of the articles | 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.
0f course, April 1974 Proceedings of the IEEE was on computer
grephics.

GB:mjk
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PAGE b
SUBJ: COMPUTER CORPORATION OF AMERICA DATE: @1-21-75
' FROM: GORDON BELL
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SUBJ: THE COMPUTER CORPORATION OF AMERICA (CCA)
MESSAGE SWITCHING SYSTEM

To: Don Alusle

Dr. Tom Marrill, President of CCAs, called about some possiblilit|es
of our marketing hl!s software on oJr PDP~11‘s--as a system,

1t works, He Intends to market a service; hence, we Should be
compatible,

Don Aluslc agreed to set up this meeting and 1‘'d |ike to go
with as many of you (cct |ist) as possible,

Tom wants a 2+ phase approach:

1. Ccme, look at the system, get a rough idea of what It is
and how |t works--dfiscuss whetrer we might pbe Interested
in going to part 2,

2, They wWoulg give a fu||{-blown presentation at DEC to a
wide audience,

GB:mJk

cc: John Flsher
George Friend
Ken King
Jullus Marcus
Stan Qlsen
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PAGE 1
SUBJ: LSI-11 MODULES DATE: 21-21~75
FROM: GORDON BELL
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SUBJ: THE LSI-11 MODULES AND STEVE’'S CONFERENCE

To: Dick Clayton
ees Steve Telcher

1’'m auite concerned that Steve’s decision theory techniques
are only appllicable to projects outside Steve’s group., Having
lest In getting Steve to a common size for a power Supply

that could go In elther an 8 or smal] 11 box and/or getting a
common box for the 2 products, | at teast uynderstand Steve’s
art of non-negotiable demands, [ nope the PS wasn‘t In the
crlitical path for the 1]/94, because these 2 counter-intultive
(to me) decislons certalnly could have been costly In terms of
NOR,

I'm also somewhat disturbed that tae learning exerclise
1 went through on packaglng=-and trled to present widely to
engineers and much of DEC--wasn’t taken serlously,

The drawer Is clearly the worst packaging method that can be
selected; and taking cables from tne module handles

places constraints on the packaging such that ! don’t believe a
very good package can be deslgneg-~assuming one assigns arbitrary
welghted values to an obJectlive fuaction consisting, for example.
of coollng, cost, servicahl!lty, rellabijlity, ,.,cableabliity,
What is worse, a hasti{ly gdesigned o0ox 1S now a constraint-=-

we can‘t move because of |Imited development funds (we are in

a crunch), and we have to meet arbi{trary specs,

Steve Is In the position of designing a new bus and mechanical
structure for a computer that, ! hope, will |ast many years,
As such, there should be an attempt to do It right; and 1
would have thought It propitious to get feedback from |nternal
Jusers (P/L engineers and engineering managers-~Bastianl,
Savells,s.,) as waell as throupgh 1 or 2 marketing neaple--uniess
of course, we expect al| the output to be OEM, or we expect a
redo for each group, The problem #lth a single market oytiet
Is that their forecasts may be wrong by up to a fagtor of
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PAGE 2
SUBJ: LSI-=11 MODULES DATE: @1-21-~75
FROM: GORDON BELL

4 to Infinity (on downside): | dldn‘t see the very wide bus
the modules use, and ] think it mnay lose much of what the WD
bus galns,

The other problem, while we want the OEM market (although It
does turn down gulckly and starts dp slowly) we really do want
advanced end user products, e,9, a lab spectrum analyzer,
graphics, remote concentrator, remote controller for IPG, etc..
that thls glves, Here we’ll make mnore money by having advanced
nroducts!

The Marketing Commlttee’s declislon to use a package scheme

that appears %o be poorly concelved was, | belleve, Irresponsiblie=-=
violating the princinjet If it gon’t work, don‘’t annolnce it,

and will put much more heat on Steve’s already hot organizatlion,

AS a party to pravious packaging, 2S, and backplane deals

which have been oversold Interna|ly=-~1 say let’s clean up a few
pending 1SSUeS befolfe committing totally bevond our resources

to bulld a new package, power supply, bus, etc,

Please send me the Spec and plan far Q-Set and package, and then
let’s talk about a few of these |Ssues

GB:mjk

]
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PAGE 1
Sugds  MUSEUM PROTOTYPE IN MILL DATE: P1-22-75
FROM: GORDON BELL
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SUBRJ: MUSEUM POLICY AND MUSEUM PRJITOTYPE IN MILL

To: Roy Gould
cc: Ken Olsen, Jla gell

Since we ars not going to do the mJseum for g whlle, I would

1lke to take a section, since you are still continuying the
funding on it, and put on various temporary exhihits in the
lobbies of the mill and possibly In Parker Street,

Parker Street might even be more urgent hecauyse the people
there don’t know about computers, Thls would be a warm up

for the full museum and |t would test the output of the group
that we have been funding,

1 visjted Bell Labs last week and they have a PDP=-11/45
running there on their own operating system--yUNIX, to manage
all the displays in the front lobby, which |s In fact aboyt
25, 7The displays are the usual Junk that one sees and would
expect at a musaum where g spectator pushes g button and
Ssees some |ights blink, or hear sone talking,

1f the museum is non profit, I think we can get a copy of
thelr operating system and the varlous types of programs to

do this, This |s a really impressive system bhecause it

allows you to go In and orogram any kind of behavlior aquickly,
1 would Iike to urge that as a matter of principle,

nothing In our museum be built that Isn’t computer controlled,

GBimjk
cc: Jim Bell

Ken Qlsen
Harold Trenouth
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January 20, 1975

Prof. Robert Ashenhurst
University of Chicago
Chicago, I1linois 60637

Dear Bob:

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. | was disappointed that you haven't a large user base yet, but
these things always take a large effort. | 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
Bell Labs UNIX monitor, which, | believe, will accomplish the task.

Ed Kramer, who heads our Laboratory Data Products (LDP) Marketing group,
is responsible for products in your environment. {f there's some
cooperative arrangement you'd llke to propose for product development

it should be through him.

| 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 networks within the LDP marketplace.

Nat can send information on our DDCMP protocol, plus information of a
general nature 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'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.

Sancerely,
. 1 \\/,/1k
Gordon Bell .
Vice President, 0ffice of Development
Professor, Computer Science
GB:mjk Carnegie- Hellon University (on leave)

cc: Ed Kramer, Nat Teichholtz, George Thissell
Stu Wecker, Tom Schendorf (Chicago)

DIGITAL EQUIPMENT CORPORATION, 145 MAIN STREET, MAYNARD, MASSACHUSLETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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J&nuary 21, 1975 °

Dr. Mel Schwartz
Electrical Enginecring and
Computer Sciences

2145 Sheridan Road
Evanston, I1linois 60201

Dear Hel:'

Thank you for the hospitality extended to me at Northwestern and
at the ACM talk on Thursday evening. | enjoyed visiting with you
during the day and seeing the facilities at Northwestern.

Sincerely,

S @w

Gord%n Bell
Vice/ President
0ffice of Development

GB:mjk

DIGITAL CQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(G171897-5111 TWX: 710-347-0212 TELEX: ©04.84%7
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Jahuary 23, 1975 :

‘Dr. Craig Fields

ARPA

1400 Wilson PBoulevard.
Arlington, Virginia 22209

Dear Dr. Fields:

In our rush to get the proposal to you, we didn't stamp '"'proprietary"
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, e -
0 Azl
< U : P .

N T TN

. '\/
Gor;gg Bell

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
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PAGE 1
SUBJY L A36ASR, VT51, AND DEC MICRQ'S DATE: P1=-2375
FROM: GORDON BELL

* & & L] & [ ] * -] * % & & &* * L o & & & ] & & #* * ] L

»8PLEASE®8SEND TO: FILE

# & # & B B OB B o8 B B D B & B 8 B B O B e B & & s &

To: Ed Corell
Lorrin Galsg
Tom Stockebrand

SuBJ: LA36ASR, VTS|, AND DEC MICROPROCESSORS

1 read with interest Jay Mackro’s memo on ASR l|ogle board:
A STyUDY OF SEVERAL METHODS OF IMPLEMENTATION OF 12/19/74,

Several conclusjonse:

1, The cost for almost a|l the approaches are about the same
except that the 11/WD s about 120-200 more, depending
on the memory, (] wouldn’t use 4K RAM--as the study
showsd,)

2, Speclal LSI In this area propably Will only cost us by
siowing a project down,

3, We probably have plenty of money if the 3 groups get together
to pool thelr resources to produce 1 product, J.e,, VT31,
LA and LS! (2-3 people "sStudylng"),

4, From an ROI standpolint, using Telcher‘s stuff may get some
products--whareas, there won’t be money another way-=
hence; no ROI,

Can 1 ask Ed to take the leadership nhere In examining how we.
mioht produce the ASR and VT5! witn 1 deslign withinm our current
budget?

GBimJlk

cec: 00D
Al Huefner
John Hughes
Mike Leis
Jay Mackro
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PAGE 2
SuBJ: LA36ASR, VT51, AND DEC MICRO’S DATE: B81~-23~75
FROM: . GORDON BELL

Jullus Marcus
Steve Telcher

wAside from the fact that the memo shoyid be an appendix %o a
table glving the results, and needs some conclusions, It seems
to have the facts and Indicates dssign understanding,
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January 20, 1975

Dr. George L. Wied

Dept. of Obstetrics and Gynecology
University of Chicago

Chicago, i1linois 60637

Dear Dr. Vied:

It was a pleasure meeting you and discussing how we might te able to
interact with you in the future as the pattern recognition system-
reaches production stotus. 1 lcoked over the reprints you gave me,
and read ''Objective Cell image Analysis''; 1'm sorry we didn't have the
time to see a demonstration of your system,

I will discuss your application of multiple LSi-11's for pattern
recognitiori, and how we might get involved in vour subsequent stage

of developiment with various DEC groups. My cuess is that we probably
wouldn't want to get involved in the direct marketing of such a system,
but would prefer to sell modules to another manufacturer more closely
tied to the wedical supply field, or even build a special system for
some other manufacturer. Since this is a basic marketing cuestion,
f'11 defer the problem to Win Hindle and Andy inowles.

The various marketing groups who might be intercested in this application
generally report to Win Hindle, who you know; they include: Original
Equipment Manufacturer (OEM--Bill Long), Laboratory Data Products {LDP--
Ed Kramer), Computer Spocial Systems (CSS--John Holman ). LDP is, no
doubt, where the interzction should be with for now. |In additicn, the
DEC Components Group (DCG), headed by Andy Knowles, first market the
basic boards for the LGi-11. Allen Michels, who you also know, manages
the DCG marketing.

The Product Manager, who is. in the engineering organization responsible
for the product, is Steve Teicher.

Some information on the LSI-11, and a definition of the modules, is
cnclosed. | certainly dislike thes notion of not using DEC computers
in your system, which | believe is so important, and hope we can
respond better now that we have a product that appears to be more
suited to your application.

I enjoyed talking with you, and look forward to continued interaction,

Slncerely

.’;\J 7. L\Jg\Av fi;
Gogdon Bell
Coimjk Vice President, Office of Development
cc: Min Hindle, Andy Knowles, Ed Kramer, Bill Long, John Holmanr, Steve Teicher
Tom Schendorf (Chicago) '
DIGITAL COUIPMUNT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
BI7ICO7-5111 TWX: 710-337-6212 TELEX: 948407
Fnec. \ ‘
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: L;JL;? . January 21, 1975

Prof. William Lennon
Electrical Engineering &
Computer Science
Northwestern University
2145 Sheridan Road
Evanston, Il1linois 60201

Dear Bill:

Thank you for the hospitality extended to me at Northwestern and at
the Chicago Chapter of the ACM during the talk on Thursday evening.

| enjoyed talking with your students and seeing the laboratory network
equipment. 1'11 be anxious tc hear of the progress on the automated
laboratory as it comes into existence. ’

I'm enclosing some articles and material on the LS!-11, which | hope
will give you some idea of what it will be like. | would appreciate
your keeping this material confidential until our announcement.

| 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 Teichkoltz is our head of network
activities and is interested in these applications toc. | would
appreciate any written material you have on the network, including
reports on protocols, equipment, bootstraps, user manuals, systems,
ctc.

| look forward to the photographs of the VT50 prototype in your lab
and would appreciate any comments you have on it from users.

Again, thanks for the hospitality.
Sincerely,

~ A
. |
Ci/’é\ ;,/é\/\/\.\

G /lldon Bell

VTde President

0ffice of Development
GBimjk :

cc: Nat Teichholtz
Ed Kramer

Enc.

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(6172975111 TWX: 710-247-0212 TELEX: 04.8457



January 24, 1975

National Reronautics

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 requests
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 obviously possible since
the benchmark data, in enclosure 1, that we 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 reguirement 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 EQUIPMENT CORPORATION 200 FOREST STREET MARLBORO, MASSACHUSETTS 01752

{617) 4819511
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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 Number 305-851-4450. Thank
you very much for your consideration. ' '

Veryftruly yours,
s . m
(e o

‘“CLUI—-
Gordor Pell
Vice-President
Qffice of Development

GB:sml

DIGITAL EQUIPMENT CORPORATION
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PAGE 1
SUpJ: 02D STAFF MIHUTES DATE v1-24-75
FROM: GORDCON BELL

@& a* i -] ) ) L] [-) -] ) # # ] L 3 ) $* * * # # @ -] -] 2 i
#uPLEASE#=SEND TO: FILE

) % 3+ & L] &+ & -] & + 4] #* -] 4 & -] -] 2 ) * L) * # #* b4 1

SUBRJ: 007 GTAFF MEETING HIAUTES-=-1723//%

To: 000
CC: Mark Aphett, Ed Coreili, Tom Stockebrang

1. 4 rd Corel} and Tom Stockeprand will get together to
work on the terminal! plan.
s, g Will get Tom 4 decision on his reguest for budgetT
over-run to maintain the group by February 1.
2., Tecky Hawes jntroduced us toc the Corporate Satary Planning

nrocess for 1979,

3., “ark Wiil get nAgk wlitn aXpensz visibllity on the recgruiting
nechanisn, The cest center pays for recruiting,

4, 4. Ma will g0 to NC to ask for a nolicy to add peopls to
spend accoerding to budget.

larry asicgd for 5 hiresS: 3 arg approved 85 a replacement.
e recommend the otner 2 to OC=~Larfry Is under budget,

5, Gardan Will ge% Gegorge Plaowman to take over the Englnearing
committae, (Notes on Eng, Co, Cnarter attached,)

6, e curraentiy belleve We aren‘t effectlvgly comnunicating
with Field 3ervice and Production, We will talk with
them once/audarter (Shleids/Cudnore~~St., Amour),

7, Core and "MNS now meet tne budget, Components |s paylng
for core on 11/HWD}

i, 32W--orogress In understanding ringing, hetter operating
noint, redressed llnes, Twao systems running at margin
and rocm temcerature, Repdort at schedule review on
Wednesday, Feb, 1%, (00Ks good,

. MOSTEK-=failure ratas uUup on ear|y devices at 7@deg, C.

GR:m]k
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mngﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution DATE:  January 30, 1975 °
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: MLI12/A51

INTELLIGENT TYPEWRITER FOR DUMB PEOPLE (!.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. | may get into doing the programming--another example of
a small system.

I'm proposing to use an 8V, 8/A with foppies, mounted in a carrying
case together with a keyboard and video monitors.

Attachment we— 7 o '*.e/¢.,LL/Y\«€(,V4,/ AL/V\//L/v4/’VL/{?—__

Distribution (4%7(7 Z—"’C" /éd/f ZL

Jim Bell

Ed Corell PO
John Clarke

Ed Kramer
Ken Olsen



Eﬂ@ﬂnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution

DATE:

FROM:

DEPT:

EXT:

RELATIVE COSTS ASSOCIATED WITH TERMINALS

Person
System

Terminal (@
(& yrs)

Service
(assume 2400
MTBF)

Space

Power

Line charges

Paper

GB:mjk

Distribution

00D

Ed Corell

Andy Knowles
Stan Olsen

Tom Stockebrand

cc: Ken Olsen

Cost/Yr (K$)

5, 10, 20, Lo

Cost ($)/Hr @ 2400

January 30,
Gordon Bell

00D

2236 1LOC:

1975

V)ﬁ

ML12/A51

Hr.

(12-25)/10=1.2A4 2.5

.25~ .75

.05

.050 - .100
.005~ .01

024

2, 4, 8, 16
Sl

dea b

.02

.02 - .04
.002 o~ 004
0~1.00

0~ .04

1055



WHO'S DESIGNING/SELLING/USING PRODUCTS?

P/L

e—

COMM
COMM
Telco

PDP-10
Do?
DAS 10

LDP-net

PG

€SS

—Us
Europe--Germany

Central

COMM Hdw

Net Prod. Mgmt

COMM Soft.
Net Soft. } Software

house

Eng.

€S/2
DA
DECnet

EDP--Maynard>p FS; WMspWM

Product goodness (competitive $/perf; perf; reliability)
Future: LSI-11, dist. process, higher perf.; better T's.
Resources are spent--do all, incremental!

G. Bell
1/31/75

1055

Non standard! Need adequate ones--must adhere to them 2 LDP-DAS
Lack of products: s/f; c-to-c; multiple 10; concentrators.

Concerns

1.

2,

3.

L,

5.

6. High support.
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SUBJ: ALPHANUMERIC GROUFP DATE:
FROM:

- L4 # 1 3# & % & [-] @ i & -1 & # L] a8 <& L] i [

esPLEASE#eSEND T0: FILE

] * L4 o & L * L) * ) #* L} #* + # & L] #* -] ] -

SUBJ: APPROVAL OF ALPHANUMERIC GRJUP OVERRUN FQOR 1 MONTH;
REJECTION OF REQUESTS FOR LS5I-11, LA 180

To: Coerations Committes

From: Gordon Rell
Chairman, Products Committes

The Products Committee vated to not recommend the requestad
overrun far the VT51i-, LA 189, {A36+, LSI-11, LSI-11 (core}.
Fundina was anoroved for the next month for the alnhanumeric
arouo V751 overrun to hoild the grodp together. The Office of
Davelooment was reauested to retura to the Produnts Commlttee
with a better racommendation.

The tasis fur the disapproval was:

1. ihe nroduct lines are beinyg held back next year and mars
prooucts in this appear to only increase expense, not NIOR,
2, The low and terminal strateay Is certaigly unclear as it
relates to LA18@, LA3S optlions and speciais of all
Lvoes especlallys including ASR’Ss, and VT51’s.,

3. The rapid bultd uo of production capacity is occurring in
a singls plant and there is credlbiilty that this is
cossibla, especialiy in Iight of a new disk system which
will be entaring the same plant in the same time frame.

4. There is some sceoticism on the part of oroduct and oroduct

iine manaaers as to whether terminal bulid uo can accur _
with the renidity forecast.,.especially since much of this

will have to be on a specialjzed (learned) basis.

5. The bui'd uo shifts the resources away from the current
center of the business and We Nave not reforecast spending
and future NOR,

1062

PAGE 1
P2-93-75
GORDON BELL
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PAGE 2
SuBJ:  ALPHANUMERIC GROUP DATE: p2-23-75
FROM: GORDON BELL

6. Examin;na the current product contribution and ROI for the
i A182, VT5@, and LAJ36, they are all below corporate average:

hence; underoriced. The pavoff Is long, and in the case of
T5@, the use of enalneering resources {s a factor of 3 .
too hiagh, Future terminals are clearly goina to suffaer too.

Far these reasons, wWe recommend that the overrun not be
aporoved, exceot for the alphanumeric group and for
the next month.

I believe a aroun comoosed of Puffer, <nowles, and Reed should
look at the overall terminals plan in terms of the above
cansiderations. Cofell and Stockearand have been workina at
the vrosuct part, Bell, Laut, and Frith will recompute the
allocation of rascurces as a functlion of current ang proiected
MOR. Thase farecasts (nlans) afe also needed before a plan
occurs, (We would like the asslistance of Curtis and Thompsan,)
Teicher and Tomasic have vet to establish a low end plan

which is evaiving raoidlv, and appears to reguire much money.
respurces, etc.

GB:m ik
cc: Procducts Cormmittee
Fd foraijl

suilus Marcus
Tom Stackeprand
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PAGL 1
DLALNGUE WITH JJLIUS DATE: nN2-233-75
FROM: GORDOH RELL

B S - T A T T S S - S TN N N
1D To: FILE

B ow % B % & 0w s ® & ¥ o#  # # % ¥ o & % ¥ &
25510 WITH JUL1JS ON OJR PRODUCTS

heen pressing auijte nard for imoroving terminals ang

our rireet
estabiish

[ORRH

ot (v

— D

["p]

toes

WD e

sovaral invgrtanu inmpuls on products which are wuader
control, which 1 hope we all understand and can

ame onjectives Lo remedy.,

«adina and cabiing is terribi, COMM exascerbutes
raving lots of cables and odd-sized mpdulies., {ly
thet we must stopn the wWorks-in-a-drawer desians

w2 viant adt of U and IP4 markets.

Lied s ni, Yor Telego 373/7i58--MTBF i35 2 months,

i
2 onours, For 1./48-=-MTRBF is | months, MTTK is 14 hours,

443 a bad oroduact idea (excent for parityv), 1t is
stable (unscheduled), The 3 Is a worse idea,
i conmittee roammed 1t down the PL managers tnroats,

2

'd weicome having Julijus at our staff meetings,
aii have more dialogue with him,
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"February 4, 1975

D. B. Gillies

Professor of Computer Science

and Applied Mathematics

Computer Science Department

‘University of l1linois at Urbana=Champaign
Urbana, I1linois 61801

Dear Don:

Thanks for the documents on PASCAL 1| received in December. | was also
anticipating more information on the later PASCAL and am curious as to
how these tests are and when it will be available,.

| had several people look at it, and although | think we may eventually
be interested in it, | don't think we are right now. | 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, appli-
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 object program somehow to fully
evaluate. | still believe that if an object tape were 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. | believe it would be
highly useful to our users community through DECUS. But since you are
undoubtedly still 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 with you to establish a price.

| wish | could get more enthusiasm for the product internally, but |
need your help somehow.

Sanerely,

. . \\Fdon Bell, Vice President
GB:mjk ' ' 0f f ice of Development
cc: Al Brown, George Poonan ~ '

-

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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November 27, 1974

050

8 -
Professor C. Gordon Bell )ﬁl“sé~~k*;€‘
Vice President for Engineering

Digital Equipment Corporation

Maynard, Massachusetts 01754

Dear Gordon:

Enclosed please find two documents:
(1) a manual for the present (bootstrap) PASCAI-11,
(2) a sample of how it compiles code.

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 1t on students next week and we expect to have it reasonably
so0lid 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. TNext semester 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.

Sincerely,

b. B. Gillies

Professor of Computer Science

and Applied Mathematics
DBG:jw

Enecl,



o E’]ﬁ@ﬂl{]ﬂ INTEF!CJFFICE MEMORANDUM

: TQ{ Gordon Bell 6&/ N‘ DATE: January»Zl, 1975 ]l)G
V CC:i J. Bell FROM: <George Poonen
: © Al Brown
Jad DEPT: R & D Group:

//, EXT: 3537 LOC: 3-4

SUBJ: PASCAL

This memo is in response to the letter sent by Professor
Gillies regarding PASCAL. I have not seen any proposal by
Professor Gillies and I have only evaluated the language
1mplementatlon based on the documents sent by him.

‘A, First how can DEC benefit?

l. As a systems programming language—
(for operating system and compller development)
NO- 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 tihe other hand, the language is not suitable
for business applications because of lack of
adequate I/O and data management facilities.

3. As an educational language-

MAYBE- many major universities and schonls nave
adopted PASCAL as their standard. In fact,
PASCAL is now available on all major manu-
facturers 'machines. Provided the implementa-
tion is complete it would be attractive to some - .
universities. On the other hand, it is not clear .
how big this market is today. The majority stlll;i
teach FORTRAN, BASIC, PL/1, and COBOL.
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4. As a language available through DECUS-

YES- 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 softuvar..

‘B. The implementation 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 although the compiler
~does not produce really dumb code either. The paucity
of examples shown preclude any real evaluation. (T
can'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 follow1ng ba51c constructs:
- POINTERS and SETS.

4. The run time system'provided with the compilér appears
to be fairly good. This is based on some of the fa-
cilities that I saw 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 months
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. Mean-
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 1is, may be too rich a language to introduce at DEC. A highly

optimizable and, in fact, simplier subset of PASCAL could be con-
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 should:not.con—_:
sider it ‘as a language for a product. o E
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HTRODUCT ITOM -

FASCAL-11 WERSION ¢ 15 AN IMPLEMEMTATION OH THE FDF-11 OF
HE FROGEAMMIMG LAMGUAGE FASCAL. 1T 15 WRITTEW IM MACKO-11, AMD IS
ESIGHED TO BE A BOOTSTRAF COMFILER FOR THE HEST WERSIOM TO BE 10
EITTEM EMTIRELY IM ITSELF.  IT 15 ASSUMED THAT THE READER IS
AMILIAR WITH THE LAMGUAGE FASCAL AS DESCRIBED IM THE REVISED
EFORT OM THE FROGRAMMIMG LAMGUAGE FASCAL BY MIKLAUS WIRTH.  THIS
CCUMENT 15 IMTEMDED TO DESCRIEE THE DIFFEREMCES BETHEEM THE
AMGUAGE S0 DESCRIBED AMD THE CURREMT 1MPLEMEMTATION, AMD ALSO TO
FECIFY SOME OF THE COMCERTS NOT COMPLETELY DEFIMED IM THE REFORT.
5 THIS IMPLEMEMTATION IS MERELY A BOOTSTRAF. IT HAS MOT STRICTLY
DHERED T THE SFECIFICATIONS MEMTIOMED AEOVE. THE MEXT YERSIOM,
5 EFECTED TO BE TOTALLY COMPATIBLE WITH OTHER IMPLEMEMTATIONS
F THE LAMGUAGE. FURTHER. THIS COCUMENT DESCRIBES THE YOCREULARY
ISEDR BY THE IMFLEMEMTATION, AMD THE CHARACTER SERUENCES USED
T FEFRESEMT WARIOUS PASCAL SYMEOLS. SINCE THE CHARACTER SET AT
MOIMSTALLATION IS THDEFEMDEMT OF THE FROGRAM. 1T IS EXFECTED
HAT THE CHARACTER COMVEMTIONS WILL BE THE SAME IM FUTURE
MELEMTETIOMS,

1
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A ILER ORGAMIZATION

A OOMNE-FAZS COMPILER WHICH PRODUCES AS ITS OUTRUT FILE A

ET OF MACEO-CALLE. AMD DEFINITIONS CONSTITUTES THE FIRST PHASE
FoCOMETLATYOM, THEZE MACREO-CALLS. TOGETHER MITH A SET OF
FACEO-DEFIMITIONS, 1S ASSEMBLEDR BY THE MARCRO-11 ASSEMELER TO
EOLLCE A\ ORJIECT FILE. THE GEIECT FILE MAY BE LIMEED TO
PRET OF PASCAL RUN-TIME OBIJECT FILES TO PRODUCE A STHND-RLOMNE . l()?j_
AL LOAD MODOLE. OR IT MAY BE LINEED TO ITSELF TO PRODUCE
i RE-EMTRAMT. FOSITION-TRDEFERDENT MODMILE CCALLED A CODE MODULE.
HICH CHM BE CRLLED 8% ANOTHER PASCAL PROGRAM. SIMCE THE
TDE MODILE IS A DOS FILE. THERE MUST EHIST A MECHAMIZM FOR
SITHGIMG THE HAME OF A FPASCAL EXTERMAL FROCEDURE TO SUCH A
TLE, AN THESE COMWENTIONMS ARE DESCRIEBELDL LHATEER.

IM ARCITION. THE FIRET PASS PRODUCES A LISTINMNG OF THE SO0URCE
ROGRAM ITMCLUDIMG ERROR MESZAGES IF ANY. THE FIRST FARSS ACCEFRTS
FECIFICATIONS FOR CINFUT AMND DUTFUT DATASETS WSING THE [DOS
CHIAMD ZTRING IMTERPREETER IM THE FOLLOMIMG FORM:
HCRED DATHZET. LISTING DATHSETCSOURCE DETRHSETS




AOMEILER

DIRECTIVES

COMMAMDS

TOOTHE COMPILER SUCH RS FORMAT COMTROL OR

EROR HAMDLING DIRECTIVES. ARE WOT AM INTRINSIC FPART OF THE LAMNGUAGE
SRECTIFIEDRD BY MEAMZ OF AR ESCHAPE CHARACTER <$° OCCURRIMG
IRZT CHARACTER OH A LINE, THIEZ CHARRCTER IS HOT USEDR

ELZE IR A FRASCAL PROGRAM CESCERT FOSSIBLY IMSIDE COTED
WHICH MAY MNOT CROSE LIME-BOIMNCARIESZ Y ARND DEMNOTES

HEY ARE
in THE F
P HERE
TREINGE,
HE ZTHE
HE WALT

LIET
HLIST

HAZTHMEM

SRCTOMMEMT

ST I el

TIMELM=CHUMBER >

S TR

ERFL T M

T OF A

COMFRILER DIRECTINE.

O # COMMAMDS AMD THEIR MEANINGES ARE DESCRIBED BELOW:

T
-

MLMEER

MHUMBER -

IMNCREMENT THE IRTERMAL LIST COUNTER.

DECEEMEMT THE IMTERMAL LIZT COUMTER

CUMLEZS IT I3 FERGX

IF THE COUMTER IS GREATER THAM @ CIT IS IMITIALLY 4>
THEM THE SOURCE 1% LISTEID

IF A LINE OF SOURCE COMTAIMZ SYMTRE ERRORS, IT IS
LYISTEDR, REGARDLESS OF THE STHTE OF THE LIST COUNMTER

THEZE OFPFTIONZ FPERMIT SELECTIVE SUFPPRESSION OF THE LISTING

IMGREMENT THE IMTERMAL COUMTER OUTCOM,
DECHEMEMT 0T
IF OUTCOM CWHICH IS IMITIALLY ZEROY BECOMES GREATEFR
THAM ZERC. THE COMFILER FRODUCES DEEUG OUTFUT
IM THE FORM OF COMMEMTE COMTRIMING THE
SCE LIME FRECEDIMG THE CORRESFOMD MG
MACKO-11 STATEMEMTS GEMERATED.  THIS
15 ESFECIALLY USEFUL FOR DE-EUGETHG
THE FIRST PRASE,

CAUSE A FORM-FEED T0 REFEAR

TM THE LIST FILE o LETo

B MEW PAGE HEADER IMCLUDING THE FIRST

S1W CHARACTERS OF THE FROGEAM MAME. THE FAGE HUMBER
FIRD WERSION HUMBER

SETE THE I LIMIT

THIS 15 H RUM-TIFME FARAMETER DEFIMING THE FARIMUM
MUMEER OF 1-0 REQUESTS THAT MAY BE MARE BY THE
FROGRFM,

MOTE THAT FOR H DISK FILE

THIS HUMBER CORRESFOMDE TO THE MUMBER OF BLOCES
It THE FILE., WHILE FOR LF: IT CORRESFOMDE TO THE
= HF ELUFFERS MRITTEM,

THE DISK ACCESSES IMWOLYED IW LOADIMG AN
t“TEhHHL FROCEDURE ARE COUMTED AS 1.0 REOUESTS
SETTING IT TO ZERD C#IOLIM=@ IS

ECUINMALEMT TO SETTIMG MO LIMIT

SETZ THE TIME LIMIT IM SECOMDS

AZ WITH FT0LIM. SETTING #TIMELM = @

IMPLTES THERE I% WO LIMIT OM THE TIME THE FROGEAM
FMAY FLRL

IMHIBITZ CORE GEMERATION AND ESECUTION. S0 THAT
GELY THE SYHTRS OF A PROGEAM IS CHECKED, THIS
RELUCESZ THE HUMBER OF IZE ACCESSES THE COMFILER
MEEDZ T D ARD THEREEY IKCRERZES THE COMFILE RATE.
OHCE ZET. THIS OFTION CAMMHOT BE TURMED OFF.

SETEZ THE IMNTERMAL COUMTER ERRELIM.
TF THE MUMEBER OF SYHTAS ERREORS FOURD EXCEEDRS

AFFERR AT THE TOF OF THE HERXT FAGE

107



SMARMLIM=MHUMBER

PETEST = TMUMBEER D

|l

THEM THE COMPILER

LDEFIHNED THE =ZI1ZE
THE REUN-TIME ZTAHC

1ze8 THIS I THE
ALLOCHTE AL MOM-
MARRETHELEST IM R OFR

ELAVTIOM =TER HE
SETSZ THE IMTERMAL COUNTER MARMS.
IF AT ARY STAGE D
THE MUMEBER OF SYMTAN ERROREZ FOUMD ESCEEDS WARMEZ,
ABORETS COMPILATION IMMEDIATELY.

£ SlFE

Bl

URIMG THE FIRST FRSE

IF
E. THE DEFAULT IS
HREEA IZEDR TO
STRUCTURED
DGREAM,
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AOMPILER DIRECTIVES CCONTIMUED 3

REEMARE
- 1074

THIS IS USEDR U0 ALLOW MULTI-LINE SEGUENCES OF DOCUMENTAT IOM.
IT IS EQUIWALENT TO THE COMMENT COMWENTION DEFIMED IM THE
FRENVISED REFORT. BUT I3 RELATIVELY IMMUME TO THE FROBLEM

OF MIZSSING COMMENT DELIMITERZ.

EHLC

COobE

EMD

SOF MECHAMIZM TO FERMIT THE IMNSERTIOM

Sl LAMGUAGE STATEMENTS MITH A FRSZCAL PROGEAM
MY N 'HT IH’- LEORHOSE
COMTHIMNING THE
WITHIM THAT H
HLL VARTASLES
Bl OFF
LCHEL

CORFE THCLUDES THE BLOCK
MeLyY QDDE mMAY BE EEFEREMCEDR

IH FHMLHL ARE

) A CGLOBERL WARIABLES

.]HLLt; OFF RS, THE

2 M ASSEMBLY LANGUAGE
CRRESHFOMDS TO THE WYALUE OF THE

N . THE !HHFJLEF THU= GFHEHHTES THE EWIATES

HEL SHREY TO BE ABLE TO ACCESRS THE

WERETHELED CORREECTLY

THU= THE FOLLOW MG [MAY BE TROUEBLEZOME

FROGRAP [ SFLAT R
R TR
BRI DD SR LY CVHLLUE D THT 2

EEGIM

A
IR TREN WAL ol B kg
HELLT
FERI»
Erl "DlsPisse
BEEGTH

BRI

1M THE MOY IMSTRUCTION SHOWM REOVE. BOTH WALUE . .
AMD RS REPRESEMT OFFSETS FROM THE RELEYAMNT DISPLAY
REGIZTERS,  FOR DEVIOUS REASONS, USE OF

BN OAMYOME MOT FRMILIAR WITH PRSCAL
ERMEDIATE CODE 15 TO BE DISCOURAGED.

HE FOLLOWING COMMAMDE ARE USED TO DEFIME THE YARIABLES
ST NOZLIE, HOD
HEZE WVAHRIAELES

ARE LEZED ROk COMDTTIOHAL ASSEMELY

EMANT IS

WnT=1 MEAMNS THAT STATEMENT HNUMBERS ARE MOMITOREDRD AT EUM-TIME.
0ZT=1 FMEAMS THART STHTEMERT HNUMBERS ARE NOT MORITORED




RS L S AR it L

TIME. 17 1%
FRGLIME TS,

SLTMPMARNDS

HOST O SETS MHOET O TO 1
SOZT O SETS MOST TO &
R SETS M e TO
HIUR EETS T
HETM SETS MOLIM T
SPLIM SETS MOOIM TD

i

s

EFRULTS
ST
[ale} S

IR BT K

LI ST
CHECKE TG,

st LG L AR T T
gslg=1 DISABLES BEUNMTIME SUBSCRIPT
AOLTM=8 EMHELES DYRMAMIC
WL TH=1 GISAELES EUHTIME CHECKIMG OGF AREAY
CF COURSE.  FOR A STHGLE PROGEAM

THEREE! CORE  AMD
L IMENS IONS.

CIMENS IONS.
THI% CAM BE [GOME AT COMPILE
EXTERMAL PROCS MITH ARRAY

CHECKIMG OF ARRAY

XA S A

TIME
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ST WOCHEBULARY

[T LI

SE LETTERS ARE TEAMSFORMEDR TO THE CORRESFONDING
IFFER CAZE LETTERSZ, I THIZ WERZIOM,

LTHE FOLLOWIMG SFECTAL SYMEOLE HAWE THE DESIGHATED MEAMINGS :

! SET UHION:
LOGIOCAL R
& SET IMTERSECT ION,
LOGICHL AN
) HEGAT IOM
N MOT ECUAL TO
L= LEZS THRM OR ECiUAL TO
RS GREATER THAM OF EUAL TO
" OFEM COMMEMT
" CLOZE COMMENT
THERE I% HO AMEIGUITY ARBCOVE. SIMUE A CLOSE
COMMENT CAn OCOUR OMLY AFTER AW OFEM COMMEMT

L i

THE CHRREARCTER SET I ASCIT. MITH THE ASCIT COLLATIMG SEGUIEMCE

ABEREY TATIOME

THT
Fefa
Lk

o THE REMGE OF MALUES FOR B VYARTARBLE OF TYPE INTEGER 1S -Z2Fes.
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ECLARATIOMNE

o LABREL DECLARATIONZ: OHLY LAREELS THART ARE USEDR IN TRANSFERZS

LT OF PROCEDUREES HEED BE DECLAREDR ESPLICITLY THE AMBIGUITY

FAUSEDR BY EMOOUMTERIMG A GOTO TO A LABEL WHICH HAS HNOT YET BEENM .

EFIHEDR IM THE BLOCK. BUT HAS BEEMN DECLAREDR IM THE SURROUNDING \ 10 77
LOCK CTHAT IS, SHOULD THE GOTO BE INTERFEETED AS A BLOCK EXIT.

TR TRAMSFER TG AWM RS YET UNDEFIMEDR LABEL WITHIM THE SAME BLOCKD

SOHAMDLEDR BY USIRG AM EXSTRA RESERVED WORD, EXIT. THIS 15 DESCRIBED

MOMORE DETARIL IM THE MEST SECTIOR IM THE REWISED REFORT. THE

MEIGUITY IS HAMDLED BY DECLARIMG ALL LAEBELS DEFIMED IWM A FPROCEDURE.

Ly THE MERT WERSTIOM SHOULD 1 THE ZAME.

COMZTANT DEFIRITIONS:
THE FOLLOMIMG FORMS ARE ALUGKWED.

COrHET

A T
CEAME AS HEOVE D
CERME RS He-£5 0

CERORREEY COMSTENT

THE FOLLOWIMG FARE MOT ALLOWED:

HL' “E—.r i

HzTAMNTS ARE EdlL=18 JLIME-FEED>M.
=y AR FHLF "'1LF-HL =
Sk D WORDyS ARD MRy HU T BE

H—:_L'. F IHE['

T PRI T T

o e

GER1TR RESERVED WORD AMD 1S ECQUIVALEMT TO -Z2FE8. . ZZ7ET
CHAR 1S A TYRYE THAT CAM FIT IW ORE 2-BI17T BEYTE.
EOCLEAM = (FRELEE, TRUEX: AMY SUCH SCALAR TYPE DECLARATION
IMFLIES THAT COMZECUTIVE INTEGRAL WALUES., STARTIMG FROM ZERO.
FRE ASSIGHED TO SUCCESSIVE ELEMENTS OF THE DECLARATION, B
HHD THE TWFE 15 DEF
TYFE & . LASTELEMENT, THUE THE DECLARATION FOR BOOLEFAN
L5 THE SAME AS:
COMET S
FALZE =
TRUE=L1;
TYFE
EOOLEAM=G, | TRUE:
EAL O CTHAT 15 FLOATING FOIMT) OFERATIONS HEYE HOT
IMFLEMENTED A5 THE HARDMARE FOR SUCH
{ETRUCTIONS DOES MOT ESIST OM OUR FPLE-14.
INTEGER. CHAR. BOOLERAM. REAL ARE ALL RESERYED WORDS, AMD MAY
MOT BE REREF IMED.

GEMERAL SCALAR TYPE DECLARATIONS ARE ALLOWED. AMD ARE IMNTERFRETED

A5 WITH BOOLEAN.  THUS. COLOR=<RED, ORAMGE, YELLOMW>; IS THE SAME AS . . ..

CORST




Rt =

DL CR=3, | YELLOM:
MOME OF THE ELEMENTZ OF A SCALARE TYRE DEFIMITIONS MAY BE WUSEDR
ELZEMHERE THM THEIE BLODCK EXCERT AS DEFIMED COMSTHMT IDEMTIFIERZ.

SUBFAMGE TYPES HRE FERMITTED USING AHY THO MON-ARRAY COMSTAMTS.
THUS THE FOLLOWIMG ARE FERMITVED:
COMET

[IRACI4H

HI="cl
MIMUZE ;
TEMEASES=E;
GREEM=Z;

THFE
Tad=L0 . HI:
TE=MIMUSE, | HI;
TE=MIMNUIZZ, | —5:
COlLCR={RED, ORAMNGE. YELL
Ta=RED. . TENEARSZER:
COLORZ=REL, . GREEM:

IFOTHE COOF VARLLIES DEFIMNEDR BY B SIMPFLE TYPE DECLARATION
RN BE & IM = BITL, THEM ALL WARIAELEZ OF THAT TYFE

ARE SO It 1 BYTE. THIZ I% OMLY FOR S7TORAGE FURFOSEZ.

AR ALL CHLCULAT IOMZ ARE FERFORMEDR OMN THEIR 16-BIT EGUINVALENTS
FoRk THE PRESEMT MO RAMGE CHECKIMG IS ONE AT REUM-TIME.
FOR ExANMPLE. B BOOLERN WARIABLE MAY THEE OM THE YRLUE 2

.

RO STRUCTUREDR: TYRPE TS ALLOWED IW A/ TYFE DEFIMITION. ALL YARIABLES
OF 2TEUCTUREDR TYRES, MUEST BE DECLAREDR ESPLICITLREY IMN THE YARIAELE
LECLARAT ITOM

THFE

e ERELCD G ] O
LR
MUY BE UEITTEM @S

R

FoopHbReEYLE 3y OF TR
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LOVARIAELE DECLARATIOMS
YARTIABLES MUST BE OME OF THE FOLLOMING TYFES:

A. ZIMPFLE TYFE. <CWHICH MAY BE DEFIMNEDR EARLIER USIMNG
H TYFE ITDEMTIFIERD : -
E. FILE OF CHAR. Z OFTIONS ARE AVAILABLE WITH A l&)?ij
FILE LEFIMITION. HAMD ARE SFECIFIEDR IM SCHIBRE
ERACEETZ Az SHOWM:
FILECOFTIONL, OPTIOMNE, OPTIONE I OF CHAR:
THE FIRZT OFTION SPECIFIES IMSGUTSERT CORRESFONDING
TO THE OS5 OFEMI. OFEMO. OFEME OFTIOME.
THE ZECOMD OFTION SFECIFIES RSCIICBIMARY CORRESPOMDIMG
T AZCIT OR BIMARY FILEZ
. THE THIRD OPTION SPECIFIES A DEWVICE MAME.
ArY OFR ALL OPTIONS MAY BE ABSEMT, IM MHICH CASE
THE DEFAULTE BARE FILEL IM. ASCII. 2% 1 OF CHAR: MWHERE
=% Iz THE MAME 0OF THE =SYSTEM DENVICE C(LIKE DF@>.
THE ACTRAEL MAME OF THE FILE MAY BE OBTHINED BY
MAME=FIRZT & CHARACTERS OF PROGREAM MHAME
T QPR TRET 2 CHARACTERS OF FILE MAME
L c DHN HAWE ELEMENTS OF oMLY H SIMPLE TYPE.
HED WYARRETANTS ARE MOT ALLOHNEDR,.  FLURTHEEMORE,
TRERTICAL FIELD HAMES TN T DIFFERENT RECORDS WMHICH
HRE DECLARED It THE SAME BLOCK ARE MHOT ALLOWED.
- ECOREDE ARE BE DECLAREDR THM THE SAME

EES HRE NOT  ITMPLEMEMTELD.

F RRETTRARILY MAMHY DIMEMSIONS HRE ALLOMEL.
THE ARRAY T9FE CAM BE OHLY SCALAR. OF OF
CORDL SINCE AHOARREAY OF AREATS 1S THE

SHME BE FOSINGLE AREAY OF OME HIGHER DIMEMSIOM, THE
FORMER HAS MOT BEEN IMPLEMEMTEL.  THUS

VHE

7
et B
=
=
-t
o
i
i
L

T
3

AOoHERERYLE. 181 OF ARRAYDE. D 181 OF CHARS
Pz WO PERMITTRED, WHILE THE ECUIVALENT REFRESEMTATION
UZImc MULTIFLE DIMERSTOMNS SHOMM BELOW 12 HLLOMED:
i

s HRERERYCA, . 10,8 0 20 OF CHAR:



FROCEDUREASFLUNCTION DECLARATIONS
WITHIM DECLHRERTIOGHNS OF FARAMETERS FOR FROCEDURES OFR FUMCTIOMEZS. THE
FOLLOWIMNG REULES AFFPLY
H. VHE SFECIFIES A OCALL-EY-REFERENCE
E. THE DEFARULYT IS CRLL-BY-VYALUE FOR SIMPLE YREIARELES
Al CALL-EY-REFEREHNCE FOR STRUCTUREDR YARIABLEZ
L. CHLL-BY-VALLE FORE STREUCTURED WARIABLES HAS MOT BEEM
TMRFLEMEMTED.
L. FPROCEDUREE SMD FURCTION FARRAMETERSDS HAVE WNOT BEEMN IMFPLEMEMTED
E. FOR fREREAY PAREARMETERS. THE REAMGE OF SUBSCRIFTS SFECIFIEDR
EY THE FORMAL FARAMETER SFECIFICATIOM IS IGHORED, AMD THE RAMNGE
OF SUBSCRIFTS FOR OTHE COREESPOMDIMNG ACTUAL FRRAMETERS ARE
WSED. THUS, THE FORMAL DECLARATIONM SFECIFIES OMLY THE
HUMEBER OF SURBSCRIPTS OF THE ARRAY. AMC ITS TYFE. IT IS
THEREEY P BlLE, FOR ESAMPLE, TO WRITE PROCEDURES WHOSE
FARAMETERS ARE STRINGS (=ARRAY OF CHAR? OF UHENONM LENGTH.
F. SIMIFLELY. THE OPTIOMES SPECIFIED FOR AWM ACTUAL FILE FRARAMETER
TAFE FRECEREMCE OVER THE OFTIONS SFECIFIED FOR THE CORRESFOMDING

OF o FORMARD PROCEDURECSFUMOCTION MUST HAVE
S TER LIST,
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HE

m

STHTEMEMTS

FOLLOWING OFERATIONS ARE HOT YET IMFLEMEMTELDR

A
E

i

RIERIC
SET OFERATIOMS
THE FLOATIMG FOINT FUMCTIONS SUCH AS SIMC 3 OR

FOLLOWING ARE ERTEMS TORS TR IR TOATTOMS

F.

T DISTIMNGUHISH BETHEEM JUMFS INZIDE A
FREOCEDMIRE ARMD EXITE TO QUTEIDE

S DTS, A MERM STAHTERMEMT "EXIT <CLABELZT IS
IMNTROCIICED.

CHSE STATEMERTES CAM HAVE AN DEFAULT CLAUSE

EY USIMG AM “ELSE” WHERE A CASE LABEL SHOULLD
SRNTACTICALLY OCCUR.

FOR FEAD AMD WRITE USING DECLARED FILES,
THE S7HTH HE ILEMNAMED CLIETH-

AR HE e

BHILE
CH
Frag

TOOR FILE OF CHAR
RESSION OF TYFE IWTEGER,
STH O MEY BE SPECIFIEDR EY
10 OF SIMPLE TYPELX " AFTER
FREIMTED, THE WALLE OF THE
COCEMN BE USED TO COMTROL

HLHHw F-!!‘

1 |-~l1~

Ik
THE

MIHTFUM OS5 ELE.
4

s
ER o PR B i

LIRS TR L,
CTOOkE O MORE OF
T

FHLLOWEDR TH AN

FEE FALLOWED -
FOFOR THEUT )
STE, QEEM FOR OUTEUT
of SIVES UF BUFFER SPACE

CIR s CFEM FOR E=TERSTOR
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DURING THE LAST GQUARTER, THE BOOTSTEAP 'JE_'F.I?:“.IONI OF THE LANGUW '

PASCAL COMPILER HAS BEEM COMPLETED. AND WORE IS FROGRESSING ON

A COMPILER WRITTEN IN FASCAL ITSELF. THE NEW YERSION WILL INTLUDE &S (v

THExENTIRE DEFINED LANGUASE PASCOAL, TOSETHER WITH THE EXTENSIONG
ALREADY PRECSEMT IN THE BOOTSTRAF VERSION. AND IS DEING DESIGNED

- a

€0 AS TO MAKE FUTURE EXTENSIONS EXTREMELY EASY. THE INTENTION IS,

EXIRTEeED

"IN PART, TO ALLOW EXPERIMENTATION WITH LANGUAGE CONSTRUCTS TO BE  — o

AS SIMPLE AS POSSIBLE.

ANOTHER DESIGN CONSTRAINT IS THAT THE CODE-GENERATION rouTInes 'V Juuy '974,

SHOULD BE £ASILY CONVERTED TO GENERATE CODE FOR OTHER MACHINES,

.SUCH AS THE LOCKHEr O SUE.

THE BOOTS1itAr COMPILER HAS BEEN FROZEN AT ITS PRESENT
LEVEL, S0 THAT WOiK CAN PROGRESS ON VERSION 2
THE DIFFERENCES BETWEEN THE LANGUAGE ACCEPTED BY THE BOOTSTRAP

VERSION AND THE LANGUAGE DEFINED IN THE PASCAL REPORT ARE AS FOLLOWS: 108
1) VARIABLES OF TYFE SET ARE NOT CURRENTLY FERMITTED,
2) 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. “)
N RECORDS MAY NOT INCLUDE ARRAYS NS SUBFIELDS, OAND A /ff L f
DECLARED TYPE MAY NOT INCLUDE AN ARRAY. ;Z“““”“' -
4) PROCESURE/FUNCTION PARAMETERS ARE NOT YET IMFLEMENTED. ] * s
5) FUNCTIONS MAY RETURN ONLY SIMPLE VARIABLES. i
&) THE GOTO STATEMENT HAS BEEN SUB-DIVIDED INTO TWO FORMS. {”‘**‘ .
THE FIRST ALLOWS BRANCHES WITHIN THE CURRENT ELOCK, AND (’"”7“"“

IS INVOKED BY
GOTO <LABELD;
THE SECOND ALLOWS ONLY ERANCHES OUT OF THE CURRENT BLOCK,
TO A DECLARED LABEL, AND IS INVOKED BY
EXIT <DECLARED-LAREL >;
THIZ MAKES FROGRAMS EASIER TO COMPREHEND., AND REMOVES SOME

POSSIBLE AMEIGUITIES.

E8 'F‘OINTER TYPESD L 97T IMPLEMENTED.

g) PACKED ARRAYS ARE NOT EXPLIC MPLEMENTED. HOWEVER,
IF A VARIABLE'S VALUES FALL IN A SUB-RANGE OF 128, 127
THE VARIAELE WILL BE STORED IN A EBYTE., SO SOME PACKING IS
DONE IMPLICITLY

) ARRAY AND RECORD FPARAMETERS MAY NOT BE CALLED BY VALUE

100 FROCEDURE AND FUNCTIOM PARAMETERS ARE MNOT YET IMPLEMENTED.
BUT IT IS EXFECTED THAT THEY WILL COME UF FRIOR TO VERSION
2 OF THE COMFILER.

11) THE TYPE “REALY IS EGUIVALENT TO INTEGER.

12) ANY PROCEDURE MAY BE DECLARED “FORWARDY. THIS ALLOWS

MUTUAL RECURSION OF PROCEDURES, THE PARAMETERS OF THE
PROCEDURE MUST BE DECLARED AT THE FIRST DECLARATION OF J
THE PROCEDURE. IF A PROCEDURE IS5 DECLARED FORWARD AND NOT 4
SUPFLIED, 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
DN, DISK, AND SHOWLD BE LOADED. THIS PERMITS COMPILATION
OF PROGRAMS WHICH ARE TOO LARGE TO BE COMPILED AS A WHOLE
IT ALSO FERMITS A PROGRAM TO OVERLAY ITSELF IN A NATURAL
MANNER. CURRENTLY. AN EXTERNAL FPROCEDURE CAN ONLY
COMMUNICATE WITH ITS CALLER THROUGH THE PARAMETERS ON
THE FROGRAM STATEMENT
THE PROCEDURE QWERTYUINF, DECLARED EXTERNAL, WILL EE
SEARCHED FOR UNTIL THE TITLE 0OF QWERTY. COD, UNDER
FIRSTLY THE CURRENT LSER, AND SECONDLY £1, 11 THIS ALLOWS
PUBLIC PROGRAM-LIBRARIES TO BE SET UF
E G e
FREGRAM MATN,

J



CIMTERICEN
.Cﬁu«sﬁ“ﬁt CERTYUTOR CAST: INTEGER, Yol FOoH. INTEGER)
EXTERNAL;

BEGTHN
QWERTVIITOR (G, 1Y, ) 108 8
WRITELL, Erd )

ENT

IS A POISIBLE MOAIN PROGRAM 1IF THE PROGROM

FROGRAM Z(1: INT: VAR O INTY,
EEGIN

JeTwT:
il

ENMIL

1T SUPPLIED ON DISK UNDER THE TITLE GWERTYUIOR. £OU,
THE OUTPUT WILL BE
14
NOTICE THAT THE PARAMETERS DECLARED SHOULD
CORRESFOND, IN NUMBER, ORDER, AMD TYPE, BUT
THE NAMES PROVIDED NMEED NOT AGREE.
THE ©AZSE STATEMENT HAS PEEN EXTEMDED TO fLLOW
‘ELEZES AS A CASE SELECTOR. THE STATEMENT AFTER THE ‘\
‘ELSE” 1S EXECUTED IF THE CASE VARIABLE TAKES ON NONE p ‘j;;( "/
OF THE VALUES OF THE OTHER CASE SELECTORS. N
THE STATEMENT WRITE(X: Q). WHERE X IS AN INTEGER, CAUSES ) ‘fpei !
X TO BE PRINTED WITH NO LEADING SPACES. THUS SR
WRITE(Z: O 4: 0); L
CAUSES OUTPUT o o
24 e
FURTHER EXTENSIONS, TO FERMIT OOTAL AND HEXADECIMAL FormMaTs Ut
ARE BEING CONSIDERED. -
THE WRITE AND READ STATEMENTS HAVE BEEN EXTENDED TO ALLOW
THEM TO APELY TO AN ARBITRARY FILE. THE SYNTAX IS
WRITE MYFILE(A, B, C);
THE FILE DECUARATION STATEMENT HAZ BEEN EXTENDED. THE CURRENT
SYNTAX IS
IXC: FILE [CDIRECTIOND, <FILETYFED>, {DEVICER] OF CHAR;
THE EXTERNAL NAME OF THIS FILE WILL BE <PROGRAMNAMED> ZXL.
THE FPARAMETERS TAKE ON THE VALUES
CDIRECTIOND @ CAN TAKE ON VNLUES
IN - THE FILE CANM ONLY BE USED FOR INFUT
OUT — THE FILE ©AN ONLY BE USED FOR OUTPUT. A
EXT - THE FILE WILL EE OFEMED EXTEND, IF IT EXISTS, °
AND OUTFUT, IF IT DOES NOT ALREADY EXIST,

CFILETYRER - CON TAYE UALUES ,
AECIT - THE FILE IS & DOS ASCII FILE. ANY INTESERS /
TEANSFERED TO/FROM IT WIiLL BE CONVERTED ;
TO/FROM AZCTT THE DEFAULT FILES INFUT/CUTRUT
ARE ASCTIT FILES !
BINARY- THE FILE IS & DO RBINARY FILE. IT £=Q_M11AL_§
CONSISTS OF A BIT STREAM READING/WRITING s
CHARS TRAMSFERS £ BYTE FROM/TO THE STREAM, ’
WHILE REGDING/WEITING INTEGERS TRANSFERE
TL BYTES
CTDEVICED @ THIS FIELD CAN TAKE ON THE MAME OF ANY AVSTUABLE DOS
DEVICE. IF A NON~EXISTENT DEVICE IS SPECIFIED. A
FATAL ERROR WILL BE CAVSED, MAND THE FROGRAM TERMINATED:
THE STANDARD FUNCTIONS EXYTEMD(ETLE) AMD CLOSE(FILE) HAVE
BEEN ANDED
THE ASSIGHNMENT OFERATOR MAY BE USED INGIDE AN EXFRESSTION
THINS, ALI+I+1)edel1; 15 LEGAL ‘
N OSTRING IS TREATED A% 4 COMSTANT ARRAY, AND MAY BE FOASEEDR
a% f PAROMETER ‘




Bl ARRGY L ZQ ] Ok CHARS RS PR
Ae THIE I A STRING' Coem
’ IS & vaLID STATEMENT. , ‘ )
272 THE READ/WRITE STATEMENTS HAVE EBEEN EXTENDED T ALl 44
SEFECIFICATION OF AN NAREAY  ARGUMENT, 1084
E. . VAR A ARRAYLO. 791 OF CHAR: I ARRAYIC. . 103 OF INT:
READ(A, B)
WILL READ 20 CHARACTERS FROM THE INPUT FILE INTC
A, AND WILL READ THE NEXT 11 INTEGERS ON THE INPUT
FILE INTO B IF A CHARACTER ARRAY IS5 READ FROM AN ASCII
FILE, THE READ IS TERMINATED BY AN EOL: OR BY THE
END OF THE AREAY, WHICHEVER OCCURS FIRST. WRITING
A CHARACTER ARRAY ONTO AN ASCIT FILE IS TERMINATED
. EY AN ECOL, FF, VT OR ANY NEGATIVE CHARACTER
23) IT IS POSSIBLE TO REASD/WRITE TOCFROM AN ARRAY INSTEAD OF A

FILE, AN ARRAY IS ASSUMED TO BE AN ASCII FILE

THERE ARE SEVERAL ROUTINES ITh THE RINTIME FACKAGE FOR WHICH
SUITABLE LANGUAGE CONSTRUCTS ARE NOT YET AVAILABLE., THESE INCLUDE

/) CORE ALLOCATIONSDEALLOCATION PROCEDURES, IN READINEZS FOR
THE IMPLEMENTATION OF FPOINTERE
B) A LOADER, CURREMTLY USED RY EXTERNNL PROCEDIRES, AND BY

OYERLAYS IN THE RUNTIME SYSTEM ITSELF THERE WILL EVENTUALLY
BE SOME TYPE OF CONSTRUCT TO PERMIT RUN-TIME CORRESFONDENCE
BETWEEN A FROCEDMIRE AMD A FILE

A FROGRAM MAY START UF A PROCEDURE AT AN INDEPENDENT J0OE,

OR AS A DEPENDENT, ASYNCHROMOUS PROCESS. THIS IS ONE FORM

OF ALLOWING MULTI-TASKING.

0
e

IN ADDITION TO THE WORK ON PASCAL, DECTS MACRO ASSEMELER
HAS BEEN MODIFIED SO0 THAT THE FERMAMENT SYMEOL TAELE MAY
INCLUDE REGISTERS, CONSTANTES, AND FRE-DIGESTEDR MACROS,

A PASCAL PROGRAM HAS BEEN WRITTEN TO TAKE A MACRD
LIBRARY AZ INPUT, AND PRODUCE AN OBJECT MODMULE SUITARBLE
FOR LINHING TO MACRO ORD AT OUTRUT.

B il

b s e snkne o

.
iy
l .
PRI
s o
o L3 1
IEEE RS U

O et v
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#sPLECASE##SEND TQ: FILE
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SUBJ: COMMENTS ON THE MILL ENVIRONMENT, WHERE D7 WE GO MNOQW?
Yo: Distribution

The parts of the mlili that have besn worked on ate really
beginning to shape uo and show soma notentlal, ! ftruly hope

the onetay we have expended trying te mnake It work Is worthwhile,
] think at thls point 1t s worth thinking about how the

sgheme, system, work, etc, |5 Qo¢|na to be evaluated,

The only complalnt (a side from orange polas) has heen from a
manager who has not been involved and worrles about the expenses,
Thaerefore, the way to squelch this Is to get a natlon of the

true expenses, and Show what has been traded off,,.l.,e, some

sort of cost-beneflt analysis, The tradeoffs appear to

mai

g, e trade off general! flx=up once to reduce mean time to
move (to 4 hours according to AHaroid),

1, Clectrical and telephone installation time versus |owar
cost of redoing the area next time aroynd,

2. Hon-permanent wails at |ower costs, trades off
speclalized walls, and hence, the cost of moving and
expanding (1,e, puttlng more pesoele In a yiven area--which
will be inevitable as we expand),

%, Genaral trade off Increased expenses for palnts as a way of
ocreating a more pleasant environnant Imn which we hobpe
pecpie will perform batter,

In some cases we do better both |n costs and In performange,
(In some sense, maybe the right way to handle the notlon of
moving s to perhaos put all the walls In the offlee supplles
oatalog, and let peonie order these supplles In the way way
they order statlonery and desks, tableS~=cjear|y

the early bookcase/partition shoyld be In thls category,
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I think a lot aof costs can bDe made lower by dolng a better Job
of refabricatlon [n the factory: e,9, In the eleotrical case,
1¥ vour factory makes up the electrical outlets on pigtalls,
then the first operation is simply drilliing the holes |n t%he
floors and putting the plgtallis through, The electriclian goes
down below and runs the condult amdng the boxes |ocating the
boxes near the pigtal|s, There [s only one operation on a
floor, hence, no runnina back and forth between the floors,
Also, it |s probably worth getting the box out of the floor
whleh wil| pick up dlrt, The partitloms, bookcase/desk housings
and other things are al| factory hyllt and should be stocked,

1t seems to me there are several talngs that we want to get
formalized (rituallzed) In regard to the bysiness of Ilving In
the nijl?

1. Lightimg==1 didn’t reallze how bad the tube nroblem was
untl! 1 saw the thing at night, looked at 1t a bit, and then
saw the contrast as we walked amang the areas, I am really
looking forward to Chris Ripvnan’s entry In the "cover the
lights sweepstakes," (He went over to PK3, and as a ¢ritjeal
voung architect: was pleasant|y surprised wlth the overal!
nlace=~very Impressed with the cost, amd only unhappy wlith
the lights. Probably becayse that’s hls speclialty,)
! hore that he wli} come up with something more practical
than the other 3 experiments,

The other problem with the [jgatling, that bugs me a bit
ecologically, Is that it seems awfylly expensive to have
all these I|lghts on all the tine, especlally wlth

ceople not Tn the offices: and for those offlces that Ilke
local llahtings,

e really could run a campalgn In DIGITAL THIS WEEK on
turning out Ilghts, Alsa, we would offer to put a pull
chain on the [ights that people say they wll| turn off,

At 150 watts/flixture and 4 cents per KWHR,

1t costs $.806 to run each |lgat/hour,

This amounts to about $15/year/ilght! For the mill T%
costs about %42/hour., But more |ocally, |f a switeh can

be put in a flixture for say $4,0d, then the payoff |s about
70@ hours, or [f ome saves 3 hrs/day, then |t Is about a year,
The Iifetime for bulbs Is unaffected, and the anly Issue |s
whether the switohes last long, As an experiment, It

would probably be worthwhile I3 trylng the switches In one
of the new areas and put the waole thimg on a recording
watt/hour meter to see If In fact we da save anythlng over
a perlod of several months, (Thls should be purely experis=
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mental: as It may not work,!

LightIng should aiso reflect tve “Importance of the corrldor"™,,,
aolng down to more than overy fourth jlght In the |owest

orders, In the cage stockrooms of bullidlng 35, there |s

too much lTightTna--a switch woyld do wonders=-pemember
$15/year/|lght!

Alr conditloning, The removal of walls certalniy gets at
the alr clrculatlon orobiem, Ahen we repalr or

replace windows, we permit then to be epened, then wa

have a really blg § saving chance through lower cost

air conditioning, Inm the case of bulidling 12, It might be
worth trylng the ldea my wife suagested, whioh was to put some
harn-type ventlljators: or even an exhaust fan, In the top
so that during the maruinal days

we lust use fans,,.a few days of non-alr conditloning pays
for Tnstallation costs, There are clearly many days

where wa coul!d run without ajr condlitiening 1f we could
open the windows,

On the windows, Let’s try 6 ar so moreg exper|ments, I
emotionaily don‘t ITke getting rld of the oneas we can ses

out, malnly hecause they are high enocugh that vou can’t

see street actlvlity, But Il can‘t belleve you aet the openness
affact of windows With the h|lgnly opaque ones, If/whan we
have te, we should try to stay wlith openers, as |t relates

to the air conditionlng,.,.whicn | want te try to have less

of to save money, 1 alsa don’'t want to cover up wlndows

with masonite, The 2 areas |n 5=2 with/without are In

stark, depressling contrast,

Floors. You’re rlght, this |s a problem, The !ssye to me
is what is the tansi|, shear, and dent strengths of the
varlous materlals? 1t Is on these grounds that the varioys
wood productsi masSonite, marine plywoed, etc, compete wlth
one another, | don’t know the numbers, In genmerals If the
floors are good enough: wWe Drodably ought to stay with what
we have, and dolng anything on other than an experImsntal
basls will prove costjy becauses we don’'t know mow what to do.
Thus, if a floor can be used at all~-den’t do anything wWith
i1t unti| we know something that’s better, Expsriment onily
with really bad cnes,

antiaue housos often scrub dewn the floors and then apply
linseed oli--beaytiful color, not sticky, no nall resetting,
The best sofutlon is probably to do nothlng, bscause the
most awful! looklmg floors are those whlich we rapalred,
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and the repair falied (e.g9, tile, linoleaum, naneis
palnted grey, eta,},

Large Isies, What can we put there? Plenlo tables?

xerox machines In Ilttle cubby holes-=how about flles wlth
rear ends out? Dead storage? Is |t too late Tn 5=2

to use the space somehow? Safety Is a problem no doubt,

Wall cevering, Let's aveld covering um brick, Thls
happened In an area or two ajrmady, and 1'd |lke to avald
doing |t because we pay 3 to get what ! belleva 15 a worse
solution.

ijolse, Thls Is a refatlvely bad, but dlfflcult to deal
with problem, | belleve there are Severa! thimgs we want
to do, Get the sound baffles for the varlous typewrlters
and teletvpes Into the standard DEC offlce catalog, so that
it 1s painless to get them In the typewrlters,,especlalliy
those bioody teletvpes,

1 beiieve It would be worth getting BBN back to see what |s
needed to heip In some of the deadening., It wlll also
Inciude backaround white nolse, musSlic, etc, We should
rerread thelr recommendations to sea |t there [s Insight

we have mlssed,

Probably the biggest noise redjctlion should come through
the eiim|nat|on or proper scheduling of varipus carts, and
the rubber tiring of the carts, 5-2 I|s bad due to 5-3., We
sheuld walk around wlth a sound jevel meter; take some
readlngs;: and sec¢ Just how far we are from a rsasonabloe
leve!l; and where we would |lke to geat to set sgme goals,
and then try an area, 7The 3«5 conference room gets
lots of nolsa from the computer room next doar contalning
our nolsy machlinas, Maybe Just acoustic tlie Tn the
compuyter room + otugalng holes would saive the problem,
Also, what do the panals that Chris Ripman talked of look
{ike?

Painting. Here we Saem to have come the furthest, 1%

Is really a contrast to walk (ate an all| qgrey area from the
ones which have bean palinted, Thls has certalnly

rubbed off too, as evidenced by the recent palnting Tn the
software areas which hadn‘t occurred untl) thls decoration
was done. We may get to the palnt of having to really
control expenses In redoing, However, | stll| belleve |n
the notion that 1f veu think apoyt the deslagn problems |t
doesn’t cost much more to do it pight, and then you save
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by not having to redo the Job, Also, the key Is to stock

a few baslc paint colors to aydld the time and hassle of
someone plckIing out palnt for thelr offlces, Standardlze
NOW=-and get my permlssion to deviate, This wlll aveld the
sty?tf that happened In Jim Bell’s area wlth pnasteis, There
Is alse a probliem of gcontrol far super graphlecs=- .

Pat and one of the daslgners saoyuld control thls for now,

13, THE JOHNS. These are almost al| quite bad, Can they be
spruced up usling paint wlthoyt dolng anything drastic [n
terms of monay? How mych woyld It cost?

11, CIRCULATION PLAN, Can an ama|ysis be made of the corridor
system, and the nolss couplling anong floors, We Screwsd
ue Inm mot putting production on the |ower floors of 5,
What |s the width needed for a coarrlidor for Internal
trucks? and the turnlng radlys for cormers? What Is the
width for heavy duty corridors through which furniture can
easily be moved? What 15 the nininum wldth for Internal
access corridors In a group’s own terrltory?

on maJor corridors whioh must ne wide and cannot be
cluttered there ls some need for creating Interesting relief,
Super=graphlcs In palnt on long walls Is one solutlon,
Another solutijon [s to utillze from each aroup a large
hoard that represents thelr product or "Interest", This
could be humg as a large display panel from the celllng
ala a "hanglng," Thls "hang{na" would ldentify the terrJtory
by whleh a person was passing, These "hanglings" could e]ther
be ones that mlght flrst be ysed In a central display area~-
a lobby or museum==-and then go to the "group," Or they could
be develooed by the groups pProduced accordinu to a standard
format and then be used as needed for speclal displays, shews,
meetings, tha front lobby etec, etcy, | have the orlglani
artwork of some 11 parts that |s useful thls way,

Where do we go from here?

1. 1’d Iike to set a notion of where we are relatlive to the
varlous new moves, l‘ve lost track of who's goling where,
and want to get the update, particularly In terms of whether
I‘’ve given space to productlon that wll| be hard to get back,
] don‘t want the corporate Stockroom (unless John Trebendis
tells me otherwise) to be In tmae mli|, (My auess |s that
ft’s a dead storage for somebody operating under an allas,)
Let’s track them down and probably refuse them,..they are
not engineerlng!
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The llbrary, Wlth the activity level they have now, this

shoul!d be a nlce space, becayss we expect pecrle te 30

In there and really work, A|sp, If we can eak out some

more space for them, then a really aulet place wouid be

nfce when we have people who want to get away from thalr
areas and wrlte programs, or work,

Some displays for tha laobby., [ would !lke to warm up the
museum In the mii| using the Jynk | haveand probably
displaying some of the new products there, too,l1f we can
can get the prototypes, | am borrow|ng an B8 to make myslc
at the New Englamd Conservatorys and It could be used In
the tobby for a month or so, AlSc, we mlght puyt a 10
terminal there for a demo to play games, proaram om, @tc,

Cafeteria,..is |t worth dolng anything? ‘“ow that we have a
reasonable conference room Iin 3=4, we may not mave the blg
need for a |arge conference ro0dm it has served as, The
cafeteria is awfully dreary, and a blt of palnt and largs
araphlcs there would really heip it, Thls would alse hit
@ good cross sectlon of empleyses who are not all enjoyling
rennovated arease=Show We are do|ng something,
cGntrai stores. Slnce you are the storekeeper, one can
direct what hanppens by what’s |n stock, The things that
would get stocked lncjiyde tha new and ear|ler wooden
vartittons. Hence, moving |s someth{ng that can be almost
ordered from offlce syoplies, It would Inciude both
the old and new partitions, ali the accessorles for the
pafrtitions. sound deadeners for the typewriters, open
affice type blackboards and v]sual/soumd baffles, I1f we
come up wlith any other sound baffles, then thls could he
inciuded too~--possibly white naise sources aiso, and
definitely the flxed palnt!

Finlshing our modular furnltyrs, 1t looks |lke Plant
Fnglneering has orovlded most 3f the accessor|es needed
to complete the system, Let’s tune them up, and put In
the catalog,.,l.s, bookcases, tackboards, biackboards,
hanglng nlant racks, the older beokcase/desk backboard,

clampeon |amps, acoustlc-vIisyal barriers, eta, The same
aoes for the supervisor areas (e,g, !ldded offlces,
confarence rooms), 1‘d |lke tne schemes to be documented
and purchasahie by new movees, A set af before, after,

after move In plctures would halp movees ordarlng frem tha
catalog,

PubiTcity=-a smal| exhibltlon of beforesafter Tn the mi|l fobbles
might be helpful, and get DEC Interestad In a better place
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tc work,
8., Publicatlion, Pat might talk wlth a magazlne ra problems,
and where we are, Are any of the deslgns warth describling
outslde?
GBimjk
DIstribution
Harold Trenouth
£Ed Finn

Pat McCornmick
Mary Jane Kseney

cc: Mark Abbett
Ken Qlisen
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" February 5, 1975

" Ted Kehl

Department of Physiology
University of Washington
Seattle, Washington

Dear Professor Kehi:

Enclosed are maﬁuals on the PDP-16/RTM 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 (lLogic Products) sells them and has
more information. You might. write or call Dwight Baker (DEC,
Marlboro, Mass.) if you need more information.

Sincerely, '/é
s

5 e
Gordon Bell
Vice President
O0ffice of Development

GB:mjk

cc: Allen Newell, CMU

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
{617)397-5111 TWX: 710:347-0212 TELEX: 94-8457
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TO: FILE
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SUBJ: P,languages
LANGUAGES, THEIR STATE and INVESTMENT

To! Dist,

In order to get a better handle on our software Invesiment, I
feei we need to resally assess the software we have on the 11,
camparing 1t Wity the 19, and other competitors, The 18 group
did the attached; we need sonethlng as to size, Investment,
capabillties, etc, FEach market, can then place a value onh the
software,

How can you come at this vis a vls our compatiblilty constraints?
GB:mik

Attachments

Distribution

- - e

Al Brown
Bruce Delagi
Larry Wade

cc: VAXC, John Leng

*

i

]
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THE MYTH OF IBM APPLICATIQONS SOFTWARE

IBM has a reputation of providingla lot of applications soft-
ware, especially in the university\ envixonment. While there
is a lot of software for the 360/370 A4eries, most of it is

not maintained by IBM, but by varigfis Universities and other
third parties.

The attached list describes sgftware \used at MIT's Information
Processing Center. Note how’'little is IBM supported. Also,
note that the IBM list includes two COBOL compilers, three
FORTRAN compilers and th;ée PL/1l compilers, but the STUDENT
compilers: Assembler G/’PL/C and WATFIV are all University
products with NO IBM sdpport.

e

s

M<—==MPIO0O



SOFTWARE

MPSX

ORTEP

PL/C

PL/1-F

PL/1 Checkout
PL/1 Optimizer
P-STAT
SIMSCRIPT

SLIP

SNOBOL 4

SPITBOL

SPSS

WATFIV

P et

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-

EQUIVALENT

")

13205

MAINTAINER

Wooton Jeffries

None ‘
None c

0
None M

F)
None

E
None T
. |
: T

|
FOA

\"}
Stanford U. E

ws—

Stevens Institute

Stevens Institute

U. of Pittsburgh

Stevens Institute
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Languages - o

systems available on the DECsysteme101 SITBOL the stevens’
institute interpreter and FASBOL a compiler available
through DECUS, SITBOL on the 1040 runs about 2,7 times
tagter than Xerox SNOBOL on the SIGMA=9,

TEXT

TEXT {8 a feature by feature copy of IBM’s ATS, It should
be a plus for Xerox if the customer (s commited te ATS but
DECs editors such as TECO, SOS and VTED combined with RUNQFF
provide a myeh more interactive systenm, Alse DEC has
TYPESETe10 and its friend ITPS which are much mere powerfuyl
than TEXT, TEXT remember {5 oriented to IBM 2741 type
terminals, ,nofill

Applications Software Checklist

om——

A = available , D = DEC supported , X = Xerox supperted U =
ynder development ’

(LA K X J_F ] LA XX T X R JJ PRt awSPew
itenm DECSYstemml0 Xerox 560

ALGOL=60
ALGOL-68
7 APL
Rsts BASIC .
BAL (360/20,30)
BCPL
COBOL=68
(of 1] 0]
DYNAMD
FORTRAN
tast FORTRAN
GPSS
JOSS(AID)
JOVIAL
L%
LISP
MATHLAB
NELIAC
OMNITAB
7 PASCAL
POPe2
SIMULAwgE?Y
SLe}
SNOBOL
SNOBOL compiler
$PSS '
1401 Simylater
Ribef.

S

A

X
X

PL/}

AP0 J0»>» 000
Q
b
lw]
L]

SSL(AY X
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" INTEROFFICE MEMORANDUM

T 57 LOC/MAIL STOP

JER3=-2_ DATE.
ML5/E71 DEPL

APR 111975

AOCOUNTS ppypg g

Please enter signatory authorization as follows:

Cost Center
Location Code
Manager '
Badge #

Rdvances

Business Expenses

Purchase Requisition
(Expense)

Purchase Requisition
(Capital)

385

MY

R. Clayton
1590

$500
$3,000
$20,000

$20,000

April 9, 1975 (j>
Gordon Bell
Q0D

2236

EC=-nv‘rl,5§‘é?lQAlL STOP. ML12/Al6

394

MY

R. Clayton
1590

$500
$3,000
$20,000

$20, 000

The above 2 cost centers are in addition those he is already

authorized for.

/ale



April 16, 1975

Mr. William A, Wulf
Carnegie-Mellon University
Department of Computer Science
Schenley Park

Pittsburgh, Pennsylvania

Dear Bill:

Thanks a lot for the book. For now I've just thumbed through it,
I'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?

Vice [President, Engineering
Prokéssor, 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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Carneg|e “MVellon Umversuy Department of Computer Science
Schenley Park
Pittsburgh, Pennsylvania 15213

é\ [412] 621-2600
% [412] 683-7000
{ . April 7, 1975

2
g
g I

. C. Gordon Bell 5
Digital Equipment Corporationy !
146 Main St. é
N«Iaynard, Mass. 01754

%éDear;ic}on: J\A 3

\t- Enclosed is a copy of a monograph which we just published
D\ \{pn the Bliss/11 compiler implementation. It's not exactly a
@\;offee table book, but we thought you might enjoy a copy.

ce

,f

;.

9 -~/ {'f :‘i:,

-~

7

ol

Sincerely,

William A, Wulf
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April 16, 1975

G. A. Michael

College of Engineering
University of California, Davis
P.0. Box 808

Livermore, California

Dear George:

Many thanks for the hospitality at LLL. | really enjoyed the interaction
with the laboratory and the seminar.

The wine tasting was great, especially topped off with Heidi's dinner,

If possible, I'd like to get a copy of the video tape if it is any good.
If you send one, 1'11 send a blank back or money. As a professor, I|'d
enjoy seeing Cray's tape too. | iook forward to a return sometime.

| 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, 1'd be interested in
having them,

Sincerely,

n Bell
President, Engineering
fessor, Computer Science
Cafnegie-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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T G. A. Michael }

~ College of Engineering

N University of California, Davis - -

™ P.0. Box 808 Y 3‘

; s . . = _

?\ Livermore, California Q S\E
= Dear George: .§\
JERN

) ['11 be able to spend all day at the Laboratory. | plan to arrive &
- at 9:30 AM, as per plan I.

3 .

T Sincerely, . / g
N ;

. - #7\ /25)»17 .E
S 77 ™

Gordon Bell =+

Vice President, Engineering
Professor, Computer Science
Carnegie-Mellon University (on leave)

GB:mjk

Fia MWZ/WM W‘f’:

L

Mt thmdin |
W!m”a K\, M»txo.,«)""/‘—» wth TG«A'/"L“(""’J‘"; Mrﬁ&
’ﬂu.u)uhl, ‘J*wu' Wes l ' ALWV\D\
‘L{— ()03%4(4(,) lrk ?J— (,_ww ()7_ \_j

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)697-5111 TWX: 710-347-0212 TELEX: 94-8457

-Ei!‘ig:)
g
?;
the video fups




UNIVERSITY OF CALIFORNIA, DAVIS . - 1330

BERKELEY * DAVIS * IRVINE * LOS ANGELES * RIVERSIDE * SAN DIEGO * SAN FRANCISCO SANTA BARBABRA * SANTA CRUZ

COLLEGE OF ENGINEERING ,,m ' POST OFFICE BOX 808

DEPARTMENT OF APPLIED SCIENCE DAVIS-LIVERMORE s LIVERMORE, CALIFORNIA

oy “1 NV \
Y " A march 3, 1975 4,
{ <A arc
. N \EV Vi T l%?0;>
/ f"j \%{T : ~ = N %
'/Q& Dr. Gordon Bell ML-12/A51 \ f o~ O &
4N c/o Digital Equipment Corp. \ ~
' 146 Main Street A
Maynard, Massachusetts 01754 \\Q

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 guestion 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 presentatlons 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 edltorlal
rights over them.

A..4442§‘7 77%
Yo o hAA

7/! Lomcis Y VY W
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Dr. Gordon Bell - 2 - March 3, 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.



1330

POSSIBLE SCHEDULES
(April 10, 1975)

I) Arrive at the West Badge Office - A.M. (e.g. 9:30 am)

Computer Center Tour

10:30 Meet with S. Fernbach et al

o

11:45 Lunch
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.

\\\\\\‘-~—-—___

II) Arrive at the West Badge Office - P.M.

(e.g. 1:00 pm)

1:00 Computer Center Tour
2:00 Meet with S. Fernbach et al
3:00 Quiet time

3:30 Go to IA
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February 17, 1975

Mr. George Michaels
Computation Group

Lawrence Livermore Laboratory
Livermore, California 94550

Dear George:

1'm glad you invited me to talk at LLL, and look forward to seeing the
laboratory again. | hope |'1] .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--especially
LARC, the CDC machines and Stretch?

Sincerely,
¢
"67 **""v/l\._/\ﬁ—-———;

! Gordon Bell

"Vice President, Office of Development
Professor, Computer Science
Carnegie-Mellon University (on leave)

GB:mjk

Enclosure

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 04.8457
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Eﬂ@nnau INTEROFFICE MVEMDRANDUM

TO:

CcC:

SUBJ:

Dick Devlin DATE: April 18, 1975
Win Hindle FROM: Gordon Bell
John Leng

Nat Teichholtz DEPT: 00D

EXT: 2236 LOC: ML12/A51

PDP-15 AND NETWORKS

Let me urge you to fund nets immediately.

Bob Schoenfeld (Rockefeller U.) suggested this, and he's absolutely
right.

Since | don't understand your priorities, etc., | 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 | concur.

GB:mjk
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INTEROFFICE MEMQORANDUM

PAGE 1

SusJt NETWORKS ANNQUNCEMENTS DATE! P4=22n75
FROM1 GORDON BELL

EX1 2236

M3t ML12=1/A51

Toi DVstrTbutlon

L) L ] ®* & & L] LJ L] ) & & # & &

Congratulatlons en a sucegsstul anmounctement and damonstrations,

tor what I belTeve wlil

be possibly our most slgnliflcant product,

Netwerks are net only a slgnlflcant technlsal accomp!ishment,
but are eomplex arganlzatTenally slnce they add ane more dImension
to our matelx orsanlzation,

Our users at DECUS cleaply recognlze 1t as truly sTanIflcant

toe, The flrst |evel

of documentation |ooks good,

1t Ts also an YnterestTng by=product that DDCMP Is attracting

attentTon (at NBS, ;
communication standard,
We've stT1l got Jots to
mnot be easy, but thlnmgs

G8imJk
DTstrlbution

Dave Cutler
John Gllbert
Jose Garola

R, L, Pltcher
Doen Relnke
Frank Hassett
John Helimes
8tan Pearsen
Nat Telchho!tz
Pete Van Roekens
Sty Weckar
MTke Welmsteln

and Camadlan Be||) as the possTble

dor Tneluding Tnstaliatlens which wll}
are off to a good start,

eci 0C, PLM, Larry Portnmer
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glatYral INTEROFFICE MEMORANDUM

, | PAGE 1

SUBJI MIN{=MACRO RUMORS DATE! $4w22075

FROMI GORDON BELL

EX1 2236
MS 1 ML12=1/451

# B @ B # B & v B @ g # ® & § B 4 & B & 4 s a4 @

Toi FILE

"IN T T R T TR TR TN TN T T TR TN TR WY SN SN SR JNN SR TR T T

SUBJI  RANDOM MIN!=MICRO RUMORS AT ANNAPQOLIS CONFERENCE,
CLASSIC 8208 and MICROCOMPUTER LANGUAGE STANDARDIZATIONI
PL/M?

Tel DTstrlbutlen

one of the kevy develocpers ¢f PL/M for the Intel 8P82 1s Pref,

gary KYida'll, U S, _Naval| Postgraduate Sohoal,

Montarey, call? ernTa, He 19 buslly

suttTng PL/M om other mjeres and the PDP=11, He stated that the
sem1gonductor sompanles are really Interested Tn standardlizing

en PL/M 80 that users can easl||y code, and get the functlamal
TsglatTon from soeclfTe computers, AlSo, the semls can

se|| systems wlthout gettIng begged down Tn the syatem proaramml!ling
morass that we have 80 carefully created They are apparentiy
mesting on the subleet’,,wlth standardizatlon semls In nmind,

This Ts Tn stark contrast to our dlehard pgsltlan of prosramming
Im assemb|y lamauage, The smart micro usePs are cliearly meving
to PL/M Tor hlaher |svel [anguage systems drogramming, Thus,
our software base can be small, compared ta Intel’s, ff thelr
user deve|eomamt base Tngreases rabldiy] and T4 cam 1f they

eah keep the system understandable and Imofease praductivity,

KITda'l’l Ts_transferring PL/M to the PDP=11, He wants

to supply Tt to us, when avaliabley He also wants to estab|lsh
n$ntact to get LSI=11: amd to do benchMarks vis a vis other

m QPOS.

The Trony of PL/M Ts that Tf It does get heavlly used, It ean
be mors hardwlreds; and In prinelple real|y comnete wlth

a very ¥ast mTnl, Intel, ] belleve, Is taking this posltlien,
Note, that the base maghlme can be changed a lat, wlthout _
affectTna the user=-scmethling we've not pean abhle %o do.,,aF
try untl] the current Tmolemantatlien of BL1ISS 48 which we horpe
to transfer to ths 11,

CLASSIC 8082

[ T LT TS LL)

kT1da'll ai'sa showed alTdes of Tnteractlen with hls system using
& 16K byte 8282, 2 floboles: and a CRT (notesCLASSIC 8), The
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, PAGE 2
SUBJI MIN!I=MACRO RUMQRS DATE! Bam22m75
FROMI GORDON BELL

comsoje sommands he Tmsiemented were those of PDP=if to get the
18 documentatTaen, and alsa because he fe|t TOPS 12 1s the besy
eommand Tanguase (note RTwil, and 0S=8 are nearly lTdentlical),
tuestlont Pat White, why are we trylno %o get amother command
languase fer 1As and VIROS (SNARK) when we have a sood one
ai'ready, and there s mo reason to be|leye that asommand
lamguaces are better? te obsolete al| monTters? to confuse
usar? as a technlcal ohallange?

Acgaln, thls monTtor Ts rnlatlvaly simple as Is 0S=8 & RT11
tahout 4=5K bytes) amd written In PL/My The cost a? parts to
hTm Tn unlt quantTtlest $4220),

ATtalr 8280 and Low Cost Comoutling
------,---q--n--------.---'---F--H

The above, boxed amd nit form machline whlch selis Tn the
$400-5808 rande Ts apparently seliing Ilke hot cakes, (They
have 3007 orders,)

Roy Motfa/Steve Telchert I5 the LS5I-11 bus sueh that we can
sel| 8pBafs, Metornla, LSI=11, etc, CPU's, and ac atter the
maduie/bex/optTons busTness [Tke the TnitTal oharter?

GBiImlk
0TstrThutlon

--.---E-----

Bab Gean

JIm Be'l

Al Brown

John Clarke

Andy Kmowles
Carmen Mastropler]
KeTth Mlies=«Cal|lTfornta
Roy Ho??n

Gearae Pluwman
Gearee Poomen
Larry Portnar
Mark Sebern
Cherile Spector
Mlke Soler

Steve Telcher
Pate Van Roekens
LaPry Wade

Fate Wnlte

Me| Woolsey

eci Ken 0'sen

-

4

U
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pYGY Tl INTEROFFICE MEMORANDUM
, PAGE 1
SUBJ1 MICROPROCESSORS DATE P4=22m75
FROM GORUON BELL
EX1 2236
MS 1 ML12=1/A51
-} L} #® * -] » ] & ] o [} L] * * L} L] L] [ » & & -] -]
TOi FILE

SUBJI MICROPROCESSORS=~WILL WE MAKE 1T7?
Toi DYstrlbutlon

! nelleve we mTaht get together on the above toolc for a freen
torm diseussTon, Frankiv, !'m concerned,

Some ceneefns (mo partlcular order):

1, We ire locked Tmte LSI=11 and backup==a rglativaely exsenslve
m]ernnrocassor.

2, We donft yet have LSImil, whil|e others are dellvering
other machimes’, They are now working on next generatlon
{1e2L: blpalar)?

3, We cauld "package" al|/any mlcroprocessor==to
achleye Jowest prlice,

4, A nlgh level programming language PL/M Just may evolve to
be the stamdard-=not a maohime langyage,

5% The sem|conductor computar peoPle look much hrlghter to me
vlis a vis hlgher leve| languages, mu|tlprocessers, and working
hardware Systems problams,

6, CLASSIC 11 (?) at a {ow price [s doab|e=mnote, a customer
pullt one Yor 4K Tn unlt auantitjes, yat eur goals afe
only $3Kwwabout the cost of a CLASSIC 8,

7%, Shoyld we trY %0 become sybhStantlally or tetally Imdepsndent
of CPU by usling hlgher Jeve! |ancuages for systems programming?

8, There are sevefal possIb|e CLASSIC 11fgi Andy and Steye’s,
Len Wa'llo’s, Beb Lanes, and Tem’s, Who's delng what?

9, Welre ?ooITna arcund dasTgnlng our own soeclal micro=
eontrol|er Tnstead of somethlng we sall,

12, A smal| cemoamy starts up and gets orders for 3000 Intej
80838 Tn a boxad canflguratien
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. PAGE 2
SuBJ1 MICROPROCESSORS DATE! Ya=22m75
FROM! GORDON BELL

Are there any real lssues here, or do ! Just not understand the
"alan"?

tam a Yew of us gat tosether %o dlscuss thls lew enmd?
6BiImlk

oYatrTbutien

:;;;-E;;;?:;:‘Stava Telcher

ect John Ciafke, Dleck Clayten, Lorrin Gele, Henry Lemalre,
Ken O'fsen, LaFfry Portner, Bob Puffer
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BYaYtalL INTEROFFICE MEMORANDUM
SUBJI MAGNETIC BUBBLE MEMORY DATE!S
FROMI
EX1
MS |

Yol JIm Hegan

t

P

1343

AGE

1

Q4m22w75
GORDON BELL

2236

ML12«1/A5L

L)

)

! belTeve the maonatlc bubble memory has pfomlse, but questlion

whether the UnTversity of York can advenge what seams to
me to he fundamantnl!y a materlals/productlon problem, Th
sheuld proaseed however, 1 wWould encourage them %o WorkK
en the organlzatTon with respect to how 1t would be used In

ey

na

eombuter, Thelr proposal was clearf|ly a repjacemant to a flxed

head dYSk. and as such was too expensive, Alse, thelr co

sts

In Flg), ¢ Took totally wrongs ! belleve they should do some
mote cheeklng vis a vis trade magazines, e%tc, The performance

neads to be much plgner Tn order to get 1t Tmto tha memory
hlerarchy,

Reagarding your auestlons; my onmlnlent
L, Mo
2, No, 1%t’s even In trouble wlith resnect to semlgonductor

1t has to be at Teast a faoter of 2 |owar Tn prlce and
worse than 120 In performance,,,

FS.
no

3. Noi, This Ts pldlcuious ?or a universTty te worry about,
They can sTmoly look at oreJected costs of samYoonduotors

and diskseathe commetTtors they are trylng to dlisplace)

4, 1t 1s probably better at hlgher end, The min] really
doesnf%t need Tt that much,

5, Dlsks have Improved In density at about 42%/year, Thelr

costs are too Mlam TnTtlally, orow relatlvely the same
hence won! t catch dlsks, (Actually, thev orabably wliT

but by a mers radlecal prlce and performance Improvement,)

6, 1 _donit understand thelr mode| for prolectlon of Dar?ormanoe.
1f the bubble densTty 1s tetally |ocked to magnmetlc regording

denslty, then there may be a problem of the bubble really

ever repiacing a dlsk,

] aertalnly aperecTate the thouaht golng Tnte thls researgh,
and wou'ld enjoy keapTng Tn toueh wlth Tt, 1‘ve sent ocoples of

#

1

1
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SUBJ1t MAGNETIC BUBBLE MEMORY DATE!
: FROMI

vour auery to others warklng Im this area’, 1f they
dTisaqree with mv comments, they’re free to wrlta,

cBimik

ecl Brlan CroXen, Gramt Savliers, Mark Sebern
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PAGE ?
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GORDON BELL
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MEMQRANDUM TO: GORDON BELL &= S"WW VU‘V%

VICE PRESIDENT ENGINEERING
FROM: JIM HOGAN - LEEDS UK

RE: UNIVERSITY OF YORK
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:-

1. A bubble memory controller is simpler and less expensive
#(” than an equivalent capacity disc controller. Would $500 per

u"" 2 million bits appear excessive or reasonable? g .

o” -¢ . f.,00080 g

s . Does the module described appear to offer an attractive
alternative to present discs and those likely to be avail~

able in two/three years time? o . (v
bl oo = e L S ot T
3. Can we attempt a forecast of likely demand, worldwide, in
the U.S.A., Europe, U.K.? WMo — T woldwlh g ot theso ™

4. The module was designed with mini computers in mind. Do
it appear to have potent:.al for data process:.ng J.n othe }
areas? A W e .

5. Conventlonalullscs will be the main competitors of bubble
memories. Since the development costs of discs will by
now have been written-off, how much might disc prices be’
expected to fall in the face of serious bubble memorysi:
competition? (e.g. 10%? fo%" 50%2) — D by JLJM... oF

o L2t 499, g

6. Bubble memory module capacfty of the type described is
Projected to increase by factor of 2 over two years and N
by a factor of 10-50 of slower des:.gns over five years. §
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Access times are projected as decreasing by a factor of 5-10
over three years.

.

\
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.

aliloiltla |

-




BUBBLE MEMORY MODULE - DATA SUMMARY

Capacity - 2, 4, or @M bits.

Physical Size 13.5cm by 5.5cm by 2.0cm.
Natural Word Size - 8, 16, 32 bit.
Access Time to Any Word - 5.12 to 6.40 milliseconds.

Transfer Per Cycle 8k bits.

Transfer Rate 3.2M bits/sec.

1347

Production Cost - $2000 approximately. # 15 uo.
—————
Production Cost to L
M Bit Controller - $500 approximately. - .
§ .ovinfe ek

Several modules might be connected to a suitable controller;
switching time between modules would be approximately 10 micro-

seconds.
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ptetlYfal INTEROFFICE MEMORANDUM
SUBJI SYSTEMS, ETC) DATE
FROM1
EX1
MS 1
Gﬁﬁl(ﬂ&iﬁ“iﬂ*ill.!
o1 FILE
¢ @ H# 9o ¢ # & & « g & & 4 p 9o H @

CONFIDENTIAL--DO NOT REPRODUCE

SuBJi1 SYSTEMSJ STANDARDS) ARCHITECTURE, ETC,
Tol DTstrYbutlen

P
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AGE

i

$4=22a75
GORDON BELL

2236

ML12=1/A51

&

l1ive been recommending UNIX an |arger 11's for a |arge buyer
Interested Im a range of machlmes, wWho had to Justlty total
eost, not purchase cost, 18M might be a f1ret cholce, or MODUOMP=

IgM or Interdata-{aM alse are possiply In the running,
ness of bullglng and PebulTding Tow and too|s,

we are Im the bus

and wlll never get around %o g900d languaces and apallcatlons

begause wa opefate at very low levels,

i nelleve

L]

8 very c!enr te me that, I|n extendlinmg UNIX 11, we have to have

1t 1
tTahter comtrol of seecs, and some notlom af "top=down" njanninrg,

Seme thlmgs that bother mel

2, The hardwars ameng machlnes and optlons Is pretty Imgom-

patibiel

1. We have movad to a substantlaliy more ITmcompatlible posit{on

over the last 2 vears (see attached memo),
2, there Is even Incompatibl|lty vis a vls RSX’s/

3, The BASIC’s (our specla|ty) are Incompatible,

4, We go off an Tnvent a command language (Tnoompatible with
el past CLfs): whlah new no ene wants, (Thamk @oodness=e

because we have a pretty good onme [m RT/0S/TOPS,

5, The compatlble systems! RT1l, 058, and TOPS 40 are afj|

TneompatIbie,

6, Even TECO 1a dl¥ferent across machines,

7 R EDIT (see 5) brlmas In 3 radically dl¥fferent edltors,
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. X PAGE 2
suBJ1 SYSTEMS, ETC, DATE! P4=22a75
FROM?¢ GORDON BELL

8, PIP 1s dlffereant,

9% Networks ha? (are having) many problems Tn Implementation:
due te netlon of adherlng to specs,

18, ! was promlsed some compatibllity, ! see SOme.
11, Ete, Etch

We are not naana effectlve usas of our develepment $, becayse aj|l
svatems are d1¥ferent, and have to be redone at a fow Jevef,
Hemoa: we mever get to oushing high leve| ?unctlens,

In the censern about 1ivAXl seftware and the dearse of compatl=
TTty are pafamount, Now we have 4 of 5 Tndependently evelved
aystems, each starting from around Jevel, and nct arowling

very tal|.\.because they don’t bulld on eaah othar,

We have to get together to dIscuss thls, after 2 ysars of
nrngses. poncerns, ! want a plan,,,or know why ! aan never
ae one,

GBimlk

DYstrlbutTon

D]ek Ange| Gecrge Plowman
Al Broun Larry Portner
DTek Clavten Nat Telchhojtz
Pete Cank]n Pete Van Roeskens
Bruce Delagl Larry Wade

8111 Demmer Pat White

Ed Fauvra Me| Woo|sey

€lay Neal
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PAGE 1
SUBJ1 RSX POSITION AT DECUS} IAS DATE! . . P4=22m75
FROM1 GORDON BELL
EX1 2236
MS 3 ML12=1/A51
® & B B 8 & B B B & H B B & B B OB B p B & B w

T0i FILE

# B & 8 & & B @ B % P ow B BB B OB 6 8 B s B o8

Tol DYstrlbutlon

Avparentiy we Vooked |Tke ldlots at DECUS Fe our pasitlon of
M versus D wlith rhatorTc and am Inconslistent party |lne

from our product managers and development peaple,

The D eustomers seam to tee| we're pulling anothar DOS
aull=out om them,

Can vou send me a posltien on thls? What happened at DECUS=-
vour TmterpretatTons? Why not extend M ypwards? All Tndleat(ons
1 get on D are bade-no understanding of why 1t performs poorly,

1 et no good vibes on IASw=T,es we're not usTng 1t especlally
Internally, Already, we have commltted cafdinal sIn "#"=-=announce
hefore umderstand and use of a high technology product’

It would be useful| If a ?ew of us coujd get together to under=
stand what/s gelng on here, Let me know what the polloy Is
and why the poor DECUS show,

Have software PSGfs hean abandened?
GBimlik
OTstribution

Olek Ange|
Clay Neal
Larry Wade
Me'l Woolsay

€Ct Dave Cutlero BernJe LaCroute, John Leng, Larry Portnef,
Garth Wo'lfendale, Pete Van Roekens
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Eﬂ@ﬂnau INTEROFFICE MEMORANDUM

TO:

cC:

SUBJ:

Al Brown DATE: April 28, 1975
Mel Woolsey FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

PL/1 at PONTIAC MOTORS (GM)

Will you please call Mr. Elson Spangler, 313—857—]739:

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 1

SURJY LALRT JERSUS [ AL2d DATC S N4=2Ba78
FROMY GURPON BELL

EX3 2236

M9 ML12=1/A51
] ) & -] i* # L # # & & + # & i -] ] +* #* * # * -] #*

# ©* % # L & W ) * - # & # # & & # * ] # #* L] & %

101 ED cORELL, AL FUEFFUER
ofof MARKETING oOMAITTEE, 200

1AM UNHAPPY ARDUT THE WAY HE NECIOED THE LA18¢ YERSUS THE
LAl27 (SERIALY, 1 VIEVW 1T a5 A NON-DECISTON, THE ONLY DaY
I THOUGHT YU MAY WAVE BEEM POSIIBLY RIGHT WAS WHEM ANDY
EMITTED A HEAW SIGMAL THAT <€ MICHT WAMT TO SgELL LIHE
PRINTERS AS A2D 7M5 [n THE QENTRONICS MARKET,  (THIS DIDN!T
MATERTALTZE AT If% AYARE,) THE CENTRONICS MARKET WILL
MIGRATE T2 SEOTAL COMUNICATIONS ANYWAY,

THE LALI23 APPSCANHY
@, AN LAal2yg TOVERT THE LAld40 FUMCTION 1M EVERY OIMENSION,

Lo 17 RIS SLOWTR (ALTHNUSH WE CQULN HAVE A BASTAZD VERSI0Y)
AND MERET HAS LUTNGER JEAD LIFE,

2, IT 1% A MAY To [MPROVE ThE "MARGIMS 08 THE LAJZ6 BY BETNG
PISPROPURTIOVATELY HIGHE? 1M PRICE,

I, 17 HILL ALLDY PEOPLE dUYIHG THE LA1Z22 A COMBINED LINE
PRIHTER/ZTIRIL AL,
41T F“)’I""' 4 JETTER) MURE HELIASLE SYSTey BY RENUCLYG Thg
DRIT UNINUS L 0ADS AND HAYING A MORE ROBUST IMTERFACE
fEéIAL VERg e PARALLLL). WE YANT TO GET ALL THE
LOW SPEED PEDIPARRALS OFF THE UNISBUS,

5, 1T ALLOWS U7 UBERS To GET #UCH MORE WORK DO4E BY GIVING
A LARGER NUMDER OF THEM HIGHER SPEED TCRMINALS NOT A
FEW CEMTERED AROUND THE HMOW, MORE UNRELIABLE COMPUTER,

6, 1T GIVE3S US SCHME BIT OF UNIWUEMNESS 1M THE TERMINALS
MARKET: AJIDE FROM A LO4 PRICE (THAT WE LOSE
MOMEY OH)Y BY HAVING SPEED, TERMINAL BUYERS UYILL PROBABLY
MIGRATE T2 HIGHER QUALITY (AT SAME SPEED) OR SMALL SIZE oR
AUTETHESS,

e 4 SURSTAMTIAL MUNBER JF OQUR SYSTEM PRODUGTS ARE
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| PAGE 2
- LA134 VENSUS LAL24 DATEY d4m28=75
FROY GURUON BELL

MULTT=TEITNAL (1,E, RSTS) 1AS: RSX, MUMPS, MULTI TERMINAL
BT=d1 F/R, ALL EDU SYSTEMS, TSS/3%, AND TOPS 13, SMNARK),
HENCE, HEIUINE LOTS AOF TERMIMALS, A PRINTER GETS uS A

SALE, A SERTAL APPRQOASH SELLS MULTIPLES 0OF TUHESE: JHEREAS, A
LINE PRIMTER IS RESTRICTED 10 LOCAL (HENCE 1 PER SYSTEM),

B, YOU WILL {AVE COMPETITORS FOR W]GHER SPEED QUITE S00V,
IT FOCUSSES AN A TIDY SET OF TERMINALS, AND NCT FRAGMENTING US
INTO A MEY THING, IT GETS RID QF THE LAL180 (1 PRODUCT),
THE LA127 1S IYEVITABLE UNDER TNCREASING TERMI'IAL SPEED
COMPETITION (£,G, GE AMJ QJTHERS USING ACURUNCTURE PRINTERS),

THE ONLY REASIME T CAN FIMND FUR DQING 174

L. B OEMAT HAVED D0nE THE EAGIHEERING ALREADY, AYMD IT MAY RE
SLIGHTLY DASTeR TOQ Dn,

2, Y SNME WARPTD VIEW, PEURPLE RELLEVE THAT AN RO VERSINY [S
DIFFEREGT THAN A KSR,

v 1T WOJLY IMPACT OUR SALES OF LA3S,

UNDES THTS SCHESS THE Lo Enn USER WOULD EED BOTH A LINE PRINTER
AND AN LAS6,  THNEFD, HE 1ILL PHORABLY ONMLY USE THE LASS

VF HESS THAT "ROSSCD FINAJCTALLY CACTUALLY, HEfLL

PRODABLY GET 4 COMPETITOR HIGH SPEED TERMINAL)Y,

TALS 1S A CLABSTT CASE  »F REALLY ~NOT DECIO1nG, 8BY BUMRLTIG ALONG
ON GeAT T BELTEVE 18 4 BAYy MHLL COURSE, 1T WAS 0ILY APPROVED
BECANSE PEOPLET YERE QT REALLY GIVEN THE CHANCE TO DECIDE B3ECAUSE
YOU PECPLE D10 40T FRAME THE JUESTION,

CAib Yol opEash 10w 13T THIS ALTERNATIVE, BECAUSE RIGHT oW |
RELICVE e AR D7 T 43040, T ALSD HELIEVE THE MARKETING
COMMITTES MIGHT THSIST 2% RETHIWXKING THIS  [5SUE,
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PAGE 1

SURJY THESIS TOPIC DATE! Y4275
FROMS GURUON BELL

b 2236

MS ML12=1/A51
& L) % 4 L) i 1 i k-] L) -] # % 3 #* -] i & [ i ¥ # &

* # # ) * & L # #* ] ] # @ & [ ) L) L )

sUBJt  HANDY THESIS T0pIC THAT wE NEED SQME WORK DONE ON
TOL DISTRIBUTIQH

1 MET ONE OF DA} SIEHIOREK!S STUDENTS AT CMU ON FRIDAY, HE
APPEARS TO BE A VERY BRIGHT ELECTRICAL EMGINEER WHO HAS A
MASTERES DEGRSE AND 1S 01 LEAVE FROM LOS A[AMOS, WHERE HE WORKED
FOR 3 YEARS 1M VARICUS PARTS QF COMPUTING AND 1M SEMICONDUCTOR
RESEARCH, THIS YEAR HE NJALIFIED FOR KIS PHD 1Y THE ELERTRICAL
ENGINEERING NCPAYTAEMT a0 IS VERY AGGRESSIVELY

TRYING T OBTALYN A PHD 1M D4E MORE YEAR,

HE HAS TAXEN A LT OF THE CUMPUTER SCIENCE COURSES THIS LAST
YEAR AND REALLY AS 10 MORE COURSE WORK, THEREFAIRE HE

WANTS TO LOCK NHTO A PRORLEM AND TO COMPLETE HIS THESIS AS
ABYICKLY AS F’nSg{.";LE! no UE HAVE A HAMNDLY TOPIC FOR HIM?

HE 15 G015 TQ VISIT US U1TH1: THE WEXT 2 07 3 WEEWS, | BELIEVE
HIS VAME 18 1TANTLIY,

GBIHJE
DISTRIpUT IO

MW PS my™www =

JIMODELL, MARS GRRIRYM, 3TLL STRECKER, STEVE TEICHER



Gl GITAL

SHERY HATT

sUBJt1  Harp, A FAST PR

SIGHAL PROCESSING,

TOF D “RAHeR

THE SPEErn: GRrAwp
1Y Tug PRICES?

AT CARNE

REEM UST1rg At wpo 44. SuT
THELI® PLA IS5 79 SARE IT
HAVE SUGKESTET T EY “4KE
pPOSSICLE Fon e Th O ROQNUT
BY MAKING 1T 170 0J% ECL

MODULES, ala THE KL1v,

THERE ARr AQNUT A0 g 4IPS

128 LORDS OP Lol MEMCRy,  IT IS PIPEL

AN EFFECTIVE IMGTRICTION TIE FOR 57R

I AAVE LOJKED &7 THL 3ES137 FROT A LY

O THE KL1d S*EEW, STLIEYE THEY AN

THE MACHYHE ANCHITECTURE 1S ATTACHED
SEQUENTIAL ¢D="IPELTIEN IR ),

THEY ARE UOTING 5240 PRETTY pAST TIMgS,

KL1Z CoUL) e ”'"fﬁ‘?QEU T? GIyE FALIRLY IMPRESSIyE TIMES 7920,
PECAUSE TAE PANZLEH NF STREAMLING THE DATA IS DONE IMPLIGCITLY
TN KL Ly J*’”"\S THALIZ MACHTUE AxD THE HOST 11 HAVE TOQ DO IT,
ALL I a'!, TICY APE GOI”J TO aUILY 1T, AND T HOPE THAT SOMEOWE
FRON DEC SOJLDY IUTORFACE JITH 1T TO RENEFIT BOTH GROUPS,

1 DOSIT Tl 1T TAKES A QOATTTYENY ON 0UR PART, 3UT 1 WOULD
RELIEVE THAT SUCY A DEVICE AIGHT BE A WELCOME ADDITION FOR THE
LABORATORY WHERE HIGH DATA RATES ARE INVOLVED, HENCE, 1 HQPE

WE CAll FOLLOQW 1T,

WHO WOULD INTERACTION AE
GBIMJK
CCt  GARY BUDIANSKY, alLaAM

AlLLAY WalklLanH

DCEsSsUR

9F nUTLDIMG
SPECTALIZED PRNEISSOR THAT

TT 1AL

IHTERQFFICE

THAT AT
ETC,

GIE=MELLOM,
(MO REING
ATTACHES T

17

U'hoa S1GHLY

IT 1) 3UCH A

IF WL Al

RULES, AMD

AND INTERACT WITH THEM,

ATTH?

KOTQi¢,

JESSEE LIPGON,

MEMORANDUM
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PAGE 1

DATE W4=28=75

FROMS GORUON BELL

EX1 2236

M3 ML32=1/7A51
% 8 % # & B B BB
B # # # & ® & @& w @

TACHES TO THE UNIRUS FOR

HEADED BY RAJ REDDY, IS
SIMULATEDR) A HIGHLY

0 THE UNIBUS, THEY HAVE

1S EXTREMELY DIFFICULT TO PRUGRAM,

SPECTALIZED WaY, aND I
WAY THAT IT JOULD 2E
AL 1ATCRESTED,

8Y MAKING IT AN HEX

INCLUDTING 2K X 16 nF BIPOLAR AMD
3 STAGES T GIVE

INED WITH
EAMED DATA OF 30NS,

RSORY STANDROINT,

ACHIEVE THIS GaaL,

AND S DESCRIBED [N ITS

I 8CLICVE THAT A

WHAT YOU THINK?

MARK SEBERN,

AYMD BASED

*

i
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PAGE 1
CBLNE oyt ToE DATCY J4a08=75
FRQYy DI CLAYTOM
EX 3639
NS & ML5 =2

3 -] e 3 it 73 £+ 1 * T e it #* 1 #* # -] % ¥ -3 # # -2

SUligy MYTNTES 07D 3TAFF==4/24/7%
Frasentt ©ell, layton, Laut, Lemalre, Duffar

Guesist ancaott, stas, Courtnay, Slexman, Delagl, Gray, “ade,
Coutler, sderrll ]y ooy

Erns Slms, fourtney, Abhaty

Trero was ° lse ossfan of the current St-coys of Corporate
FEDosctluwlny, T2 rasultg of tne "0D FEN aydlt and 1ts reflation=
sriy w0 reriistis dldelines nasece an the |ocal emaloyment

peo! wll) n"e avali=aole from vark In eaf|y May, John e.phas|zed
tre naed for farcaful Inciustion of £F0 geals as part of thg
rsdary eritarla f2r =anacers at “ii levels, The |mproverd

gararr moanitlty »f 4] nlnorlvies (asgeslally fevales) was
nrosented s o3 s jor fogys far tre remalindor of 4hls year

ant  ost of ~axt,

Ascills Jrvantory wueotfohware wlll be execdtes for minor(tjes
anl Tenalel ny tos o2ndg of tnhe flacal year

T ey es - e
5T ARUSS sane yadand
T WU Y e o D S QP W W um e P R ap s e P TN W G W e

Gerna and 20y trgnonrtad ar overview of the strategy for mnre

faro iy 1osiidioz conslderatlon ofZand compllance with varlous
|ﬁt9r1q~]J"l stentards (a0stiy furorean), Gene wli| as%tabilsh

a 851 f orlanted {lorarian of %72 varjous ralavant Interrmational
stancards,  Tha2 reﬂ::nsikllitf for desigr and testing wil|
renalin wlith tie project (aysh as current it and Canadlan
Stanigrdad, Tt 13 axpected that srecifle activitias wlll havs
to 2 fundes in Tyrope ta uaderstand the rea] standards and
subr:|t snacifiec o ducts for aporoval, These activities wWli|

ha funded via a “7=xxxx project, ﬂanaged by Gene amd probably
dene by €SS |n U¥ and Gernany,

SAFLTYY Ron “lnezzi

Roh an& Gene rlafly dlsgussed the need fop a Serious focus

on nroduect |ladbjljty and safety Issues |n Europs, Ron

will estabilsh arn aetivity fnrobatly within Seneva Headquarters
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PAGE 2
S 4 DT M haTLS DATE: H4m2Bm78
FroMs UIUK CLAYTOM

Flel Serpyice)),

MIT TCURSE O YA RGETENT OF 824D pnd INMDVATION

Gordor presented a view that we reed to focus more on greativty
and orotetypes, bGoo provided some InpuUt on the probably course
gontent based on his exparlence wlth some of the peonle, Bob

fs “r learn s01e mara apbout the exact course content and
reccrend soecltfle rartjcipation (nrobably one or two senfar
fevelcomant managgers)

PATEL 1TSS
A nrasantatinn of 11/45 related natents vgs nade to NDave Cufler,
Bruceo Deladl, 73 “ray, ant Larry yade,

TIOV TERMIV LT ey

L

A prosentatinon of o nrototype HED, flcranrncessor dlsplayvy
cassatie teraingl ms made, ]t looxeg neat, the Koy

guastion |8 »uo fo infyse ¥ne various 3o00d concants Into many
of o1 angoln: anc futiyre erojacts,

KCt b
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PAGE i

DATT J4=28=75

Frap:te J1C% CLAYTON
%S 3638
M5 MLS=2

1 -] &% 4 +* # % W
L4 * & -] #* & ] *

0on

Clayton/Puffer/
Partner

Gale

Ball

O AN B B W TR WP NP U PR e e BT M W T W T T N g P we G s TP YA M TR GR U T A % W A e T ey =P MR me WM N TN P un e G S G Wy BD g T e G e W W W

RE R
- ey . ey

57

W
~

370

Q4

7

Jurngiee=Cffactllve Jvutemsy

FUTURD A5000a 1TEHS

P e e T W e

scheadule

R IR !

oats ot tine, 7043,

Jepasratts onlte panpar an tasting
Thaen djucussion aof 30ft ure svsten,
inrotaprt, Ylelg aervineg, “fo, rales
ang cotantinl ghandes |~ dressure
an yoafs of varloaudsd greucs and the
£ Ny L hour

~

Statiys »f Unpporate Packades
(Uri1%tan aterlal ahnad of time)
31 min

Froduetton Communlicatlon

Conmunication [nterface with hurddare
n

and soffwnre
2% Peparting

Y

Low oo we do |47

Tesponslible

Portner

Pyffer/Claytan

Cyimore/Snmlth

Marcus et al

Puffer

non
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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. 1I'd like to get manuals of Johnniac,

JOSS 1, and JOSS {for PDP-6).

Photos of Johnniac would be fine. Photos of plug~ins and its
construction will have to suffice. Where would | get a single

plug-in?
Sincerely, ,éify
<o ; 1 ﬂ/d
e
Gordon Bell /”?;£L
Vice President, 0ffice of Development

GB:mjk

DIGITAL EQUIPMENT CORPCRATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(6171897-5111 TWX: 710-347-0212 TELEX: 948457



pt
ca
~i
-

SANTA MONICA, CA. 90406

PETER WEINER
Head
Information Sciences Department 9 Apr"l 1 1975

4Pp
<. 4’9/5
;{

Dr. Gordon Bell

Vice President

Office of Development

Digital Equipment Corporation
146 Main Street

Maynard, MA 01754

Dear Gordon:

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'11 get all put together. B

Sincerely,

"W

Vot
wy/ ngwmd'm—

11‘
R
&M ;\Vmﬁ ) o7 praawed. TN

67.\
L }.m |, ok Joss (o OF

PLgtos’&j’obnM wwblla-v.ntm'— W

7Mhs%fbymA

Wit hoant ‘;—Kt«—ﬁ—wﬂ-'ui‘“"'"‘w‘rwk
Xl V\1Lx. §i:i(?rf£fbﬁp

THE RAND CORPORATION, 170Q MAIN STREET, SANTA MONICA, CALIFORNIA 90406, PHONE: (213) 393-0411

-
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OrGl T AL INTERQFFICE MEMQRANDUM
PAGE 1
SuBJI PROF, NICOUDIS PAPERS DATE P4=29e75
FROM1 GORDON BELL
EX1 2236
MS1 ML12%1/A54
# ] -] % * (-] -] % ] L] L) L) ] ] " ] #* ] L] # & * [ ) #

TOl FILE
# @ & @ B 8 B @ B B B P B B g B 8w s 8 s b o8 s

SUBJt1  PROQF, NICOUD’S PAPER REPRINTS
Yol DTstrlbutlon

1 am transferrYng all of the fl|e of papers ! have from
Praf, Nleoud te the |Tbrary, Let me partieculariy recommend
papers from hTm In the event thet you were unable

to see some of the demenstratiens this |ast weak on hls
hardware,

MICROPRER]IPHERALSw=|n th]s papeP he describes a bys struotyre
for nlaraceomputers that wil| take both the Inte| 80282, the
Falrehlid F8, and the Motorel/a on the same bus) and he has

a very Interesting Inmterconnection scheme whleh minimizes ahlp
eo8t, In faot, In contragt, he has bylit a dlsplay

syetam around the 82802 whleh uses one ha|f the chlips that aur
VT51 uses %o aecompilsh exact|y the same functlon (and thess
deslans were denma wlth exaot|y the same teghnmnologles),

HARDWARE CHARACTERISTICS OF MICROPRQCESSORS~=mora on the
Interface system for mlcroprocesscrs as previous|y
described, Sheuld we be |[ooking at Such a bus sehame

80 that we can simoiy use any randem mlcroprocessor and
supply perlpherals fer Tt In a Standard|zed way?

HARDWARE CHOICES FOR MICROPROCESSORS==2p eva|uatlgn orlterla
for miereprogessors,

HARDWARE STANDARDS FOR MICROPROCESSQORS=~angother set of
en the bys stryectyre,

MOOULAR LOGJC ELEMENTS==M]CROPROCESSORS AND PERIPHERALS IMPROYVE
EFFICIENCY IN TEACHING AND DEVELOPMENT-=degorlbes a breadbpard
syatem faor qulekly Interfacing %o both minToomputers and %e
mlereprocessors,

COMMON INSTRUCTION MNEMONICS FOR MICRQPRQCESSORSw=g scheme

for easl|y cross assemb|lng a number of machlines,

Note, that he Ts alsc conmsldering PASCAL ak a bafe |anguage
for converting aoross machlneg of different manufagturers,

By the way, PLM Ts also balng eonslidered,



1372

. PAGE 2
- BUBJI PROF, MICOUD/S PAPERS DATE! W4w29m75
FROMY GORDON BELL

INCREMENTAL MOTION CONTRQLS==appllcation of synochronous
motors to drive fleppy dlsk, TRIs [s & pager by Jufer
and Cassat In whigh they explore both Stepping moters and
regular TndugtTon motors feor drlving a floppy, They

are comparad usling varlous criteria,

GBinJk

Dlstrlbut]on

JIm Bell Goerfga Plowman
Ed Corel! George Poonen
MIm] Cummings Beb Puffer
Lorrln Gale Mark Sebern
Len Halle Mike Spler
Andy Knmowles Tom Stockeprand
Mike LTes Steve Tejcher
RTek Merr || Reb Vannaarden
Roy Moffa

Bob Peyten Chuok Yeyse



PIGITAL

SUBJI

Tol DIstrlbutTon

INTERQFFICE MEMORANDUM

LCC LANGUAGE

DATE!
FROM1
EXY
MS1
& *

1373,

Y4=29n75
GORPON BELL

L]

1

223¢

ML12=1/A5L

[

] Just plcked up coples of a manual on LCC |anguage that Alan

Perlls put on me=w367/67 a computer under TSS In 1970,
Is bath a reference manual and a vsers manual,

Although the (an=

T™h

ere

L]

guage doesan’t hMave partloular|y unlque features In 1t (1t does

have sema that are not wldely used, e,9, the automatic
tyolng of varTables as they are used),

1t does have other

InterestIng prepertlias, e,9, able to save the state of the

system canvenlent|y,

ovarhead prloae’,

The mamuals are [n the |Ibrary,

BIII Wulffs book,
Elseyler, Computer Sclence Library,

s alse eut,

For this, one prays a relativaly hlgh

the des)an of an ortim|izing complier by
! have a

eopy, and wl|]l lean 1t, byt 1% probab|y shayld ba grdered for

the |Tbrary,

GBIntk
DIstrlbution
Nerma Abe|

Rom Brender

Al Brown

MIml Cummings
JIm MIT|a
Georce Plowman
John Xemakls

-}

]
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April 30, 1975

B

Dr. Craig Fields

ARPA

1400 Wilson Boulevard
Arlington, Virginia 22209

Dear Dr. Fields:

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

mnot now include such a feature.

Section 3.1.5.5 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.

Sonie other changes have been made in Section 4.3. This section
now alseo refers to confidential information 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.
Plecase feel free to call me or Bruce Delagi at any time if you
have any questions. You have my home phone, and Bruce's is (617)
448-6548, '

Sincerely,
ordon Bell
Vice President
cmg ice es
Enclosure Engineering

bce: Bruce Delagi, Tom Siekman, Bob Walsh
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mﬂ@ﬂﬂan INTEROFFICE MEMORANDUM

TO: 00D DATE: May 6, 1975
cC: Ken Olsen FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC:ML12/A51

SUBJ:  PRESENTATION OF 00D/PRODUCT MANAGEMENT TO DEC BOARD

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
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Eﬂgﬂﬂan INTEROFFICE MEMORANDUM

TO: George Bundy DATE: May 2, 1975 7)
Andy Knowles C'
Steve Teicher FROM: Gordon Bell ’\
Mike Titelbaum
Rob Van Naarden DEPT: 00D

cC: Dick Clayton, Ken Olsen EXT: 2236  LOC: ML12/A51

SUBJ: CONGRATULATIONS

Please accept my heartiest congratulations and thanks for the
tremendous personal and group efforts on your part in delivering
the LSI-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 LS!-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.

A1l 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:mjk
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ﬂﬂﬁﬂﬂﬂn INTEROFFICE MEMDQANI/DUM

TO: Distribution DATE: May 6, 1975
FROM:  Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A51

SUBJ: STRATEGY VIS A VIS SERIAL (MULTIDROP) + PROJECT SUDBURY

| 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. | 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.

| concur with Andy, the interface to your module should be based on
the LSI-11 (Q-bus).

GB:mjk
Distribution

Bill Avery
Vince Bastiani
Bob Savell
Tony Lauck

cc: 00D
Andy Knowles
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‘ PAGE 1
SUBJI HARDLD STOMNE DATES g5=07075
FROMI GORDON BELL
EX1 2236
MS 1 ML12=1/A51
[ ] & ] *+ L -] L] & -] L] L * L % & * * L ] # [ ] # & # &

Tot FILE
™

[ ] & &* » 1) * o o o [ » #* & & o & o o o o o » o

27
SUBJ1 HAROLD STONEf!S VISIT=~=~May-t%: 1975
Yol JIm Bell: Sty Wacker, Hat Telehholtz
ecl Andy Knowles

Prof, Haro|d Stone, U, of Mass |s com[ng to ta|k w|/th Andy and

] on the 15%h regarding the dlirection his gommittee of COSERS,

an NSF task force to deflne Computer Hardware accompl[shments and
research, The goal of COSERS 1S %o produce a document, |lke that
for physlcs In rersSnective, outlines both computer Sclenge and
Englneering, Haroldts supcommlttee deals with hardware,

] asked Harold to glve a ta|lk to wus, He ylll, and 171} send

the abstract when [t arrlves«mlt S on distrlbuted computing
{nets), He!s hrinaing Prof, Walter Kohler and they’d |lke to meet
wlth Stu and Mat, Pleass reserve the research confsrence rPoom
and soma %time to taik wlth them,

GBimJlk
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/g/ %wzc/
Snhonst 01002

SCHOOL OF ENGINEERING
DEPARTMENT OF ELECTRICAL ENGINEERING

'l May 5, 1975 g
§. LT\ -
2 413-545-1971 O

ol 545-2441 |
M2
WE

W

=212 Dr. C. G. Bell
o Vice President - Engineering

& Digital Equipment Corporatien
N P > Maynard, Massachusetts 01754
2 R

3 3%, -Dear Gordon:
= ;j I am enclosing a copy of the abstract and title for the talk
- 3 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
A of a proposal on the subject that was transmitted to NSF recently.
- I am completing a technical paper of the subject that may be
“E 7z 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 eventuzlly
. ()‘ whenever it reaches a releasable stage.
R é Walt Kohler and I will plan to arrive in Maynard around noon,
o . and plan to reach your office in time for the 12:20 meeting
cj , time. We are looking forward to the visit. Please let me know
3 { about any changes in time or place if you wish to make them
- in advance of the trip.
Sod Sincerely,
\— ~e / '
. /%Lft’é/
_ig Harold S. Stone
LN Professor, Electrical and

Computer Engineering

A wlee
5 o

- 3
L2 s
\ O 2 =
= =) —
z\ "_::,'I \') 6 * S“

.
T
|



PLEASE POST! :
To: -Eng. Managers . 1380
DATE: May 27, 1975

Place: Mill 3-4 Conference Room '
Time: 3:30 PM ) '

Multiprocessor Scheduling with the

HMax-flow Min-cut algorithm

by
Harold S. Stone

Abstract

In some multiprocessor computer systems under investigation, a
S hodu]ar program is executed with its modules distributed among several
different computers. Some program modules are fixed in specific com-

" puters because they require resources uniqhe to the computer in which
they reside. Other modules are free to "float" from computer to com-
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 minimjze computation time or some other
cost measure associated wfth the assignment. !le show how two-processor
scheduling can be implemented efficiently with the aid of the Ford-

7Fu1kerson max-flow-min-cut algorithm as modified by Edmonds and Karp.
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PAGE 1
SUBJI - THE % FOR ENGINEERING DATE! d5«07n75
FROMI GORDON BELL
EX§ 2236
MS 1 ML12=1/A51
] % & L] L] L] & % -] L] ® & L & [} & ] & #* L L) * #

Tel 00D

We have a maJor problem In our englneering budgeting, Ken acguses
Us of manmagding by & constant % of NQR, He a|so states that thls %
should deollne as we grow, He mlight be correot, although ! doupt
Tty.,we do use the 1¢% far all DEC englneering and 4,5% for our
part as upper bounds,

In the case of samlconductors, we made a non=decisfon to get [nto 1t
viag the Worcester facl|lty, Al%though I hope Tt will ba the
neXtatoathessmartest thing we ever did (cores were probably fjrst),
! was convinoed that Tt dfidn’t metter when we talkad about |t at

the partioular Marketing gommjttee meet|ng)

Itm entlrely baff|ed as to how We make these decisfons on a
rational basls’, Unless we come up with an aljternatlive; 1% wi|!
continue from the seateofe-thewpants,

] belleve We can make everything, Including transfermers, and

svan the [ron for transformers, but It clearly has to be based on

%“ af NOR, % ROI, ¥ PC, or our gut, Now |t |s personallty drliven,

1f anythlng, We must get better crlteria, otherwlse we oould be
getting the company In a |o% of troubjle vis a vIs our [nvestment for
1t8 products,

1/m nlldly scared, because I don‘t understand, Let's get a
method of analyz!ng thls now, :

Any ldeas?

GBImlk
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SUBJ | MEETING WITH JAKE DATEY US=D7e75
FROM} GORWON BELL
EXt 2236
MS  ML12=1/A5%
& & -] & i & #* & & L] # o ® & & #* % -] L] -] < & )
TOl FILE
L] & & -] -} -] % ) L] % L) L [} -] -] [ L) L & - ] L) L] &

suBJi  MEETING Q') MAY 2 WITH JAKE

TQl
ofof

Larery Portnaer
Irwln Jaceobs

Jake and 1 met regarding h!s view about our softwars dlrection
system’, (Tha meatIng had not been Schedulad wlthout you))

We shou%d meet agaln soon; but | belleve he has some valfd goncerns
which we myst oonslder,

L,

2,

The notjon about deslgn and product management which |s
dlstributed among operating systems groups (RSTS), language
groun, flles (data management), and communicatlons, Ange]|
understands, but has a hard t{®e communlcating and contrclilng
the varlous yroups, (We’re constructed thls way to get
standards, and skl[|Is); hut the notion of a aystem compiete

wlth jangueage may suffer w|th much batter Interface specs Tt can
work (e,g, as In the 12),

Hets golng te be [n troubie visS a vis RSTS, Last year, all that
happened Was sama design and no extens]ons It is old and wil|
suffar, needlngi

A, New compller te lngrease spead)

M, "“ora capabl|lties |n data base)

Cy, Operatlng system enhancemsnts)

N, COMM sypport for aultjdrop terminals (elSewhare teo),

21SYNC to }8M, amd DECNET,

We aren’t spending any apprecjable an extenslons,
and npthinag happaned |ast year,

The transTtlon from 16 %o 32 blts could take all software
trom 1% and make a real gap In %ime with ne software,

Can wo make 0LIBOL a standard [nsteag of minmCQOOL? 1Y
talk WIth Mike OsConne] about pursuing this wlth Grace
Hoppar'

TPM ecan pbe bull% from R3X and RSTS pase, He prefers %he
RSYS base dye to the progression of prodycts, TYhe TPH



PAGE 2
SUBJ1 MEETING WITH JAKE DATE Y5a7m75
s FROM1 GURDON BELL

strategy |s necessary==|lke crazy, For RUSINESS, 1% [|s more of
an evolutlon over exlsting products tol .1(38{3

A, Better data base,
By Interprocess gommunlicat|on so that a process gan
handls ayeudes of termina|s, messages, eto,
In a plpellned fashlon,
Cy A single language,
Fundamentally, TPM s |Ike timesharing, axcept that 1% Is
a single lanauage, |1ttle of no programming (l,e, 1t |s
nroductiond, and has better Interprocess communlication,
6, COBOL wlll eventualiy be hls |anguage at hlgh end,
Jake 1s mot uynhappy wWith poss|b||jty of UNICORN-=)n about
$150K range, 1%t has most of features fop TPM (Includling 0B,
myulti=terninals, Interprocess communication),

There!s a RSTS V7 meatIng tnat we sShould buy Into an May 7 and 8,

GBimJk
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l‘384";1.65' 1

SUBJ1 STU WECKER DATES B5=37m75
FROM: GORDON BELL

EX 2236

MS 1 ML12~1/A5)

-] & -1 i & ] 3 & * & & L] L 3 L L) L J #*

SUBJ1 STU!S MOYE BACK 70 RESEARCH
Tol DIstributTon

Although I belleve Stu wants to get back to research, I'm
terrifled at not having a nmetwoerk archlitect, Please hold up this
transfer unti| a replacement |3 found or tha network prodycts have
been dellvered throuah routing (approximately 1 vear),

Stu nhas done a fine Job |n what's one of the most difflcujt Jobs
In the company} let’s not blow It now by meving hin and al|oewing
the DEC medlocrltysanarchy to take over,

He must caontinue as an unreasonable architect. wlth some
asplrations as to what networks are and can be),

GBiImlk

Dlstrlbution
Jim Rell

Lafry Portnar
Ggorge FPlownan
Hat Telchholtz
Larry Wade

Stu Hecker
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Eﬂgﬂan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution

PL/S--at |BM

Random rumor:

DATE: May 7, 1975

FROM: Gordon Bell

DEPT: 00D

EXT: 2236 LOC: MLI12/A51

PL/S has been microcoded on a 360 and runs about 10 times faster

for various Op. Sys. functions.
for various Op.Sys. programming.

Not surprising since PL/S is used

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.
on it in IFIPS HLL seminar last year.

GB:mjk

Distribution

VAXC

Jim Bell

Ed Fauvre
George Plowman
George Poonen

PL/S has been effective (see report
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mﬂgnnan INTEROFFICE MEMORANDUM

TO:

SUBJ:

Distribution DATE: May 7, 1975
FROM: Gordon Bell
DEPT: 00D

EXT: 2236 LOC: ML12/A51

RANDOM RUMOR FROM A WEST COAST DESIGN GROUP

Some semiconductor company is busily building a PDP-11 for sale.

GB:mjk

Distribution

Bick Clayton
Bill Demmer
Lorrin Gale
Andy Knowles
Henry Lemaire
Steve Teicher
Mike Tomasic
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May 6, 1975

Al Phillips

President

Western Digital Corporation
19242 Red Hill Avenue

Box 2180

Newport Beach, California 92663

Dear Al:

Please accept my heartiest congratulations and thanks for the
tremendous personal and group efforts on your part in delivering
the LS1-11 to our first customer. This effort has been marked by
fine engineering and extraordinary coordination within DEC and
between us and Western Digital.

The LSt-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:mjk Sincerely,

»

- //{M"

Gordon Bel!l
Vice President
‘égﬁice of Development

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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May 6, 1975
Donn C. Arrell
3200 So. Zunli Street
Englewood, €O 80110
Dear Mr. Arrell:
Your proposal came to me. | do not believe we have any interest in

pursuing the use of your machine as a stapndard product, although it
does sound interesting.

Sincerely,
e g
Gordon Bell

Vice President
Office of Development

GB:imjk v
cc: Steve Kal]is.zbcrl:/z CVL%f« /Qtﬁr{ﬂﬂ s

DIGITAL EQUIPMENT CORPQRATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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sUBJ1 HP ANALYSIS

YOI FILE

L] * & L o * L *

INTERQFFICE  MEMQRANDUM

DATE!
FROM 3
EX1
MS1

8UBJ1 GRANT’S HP DISC /15 ANALYSIS

Tol Grant Saviers
CCI Beb Puffer

! agree (and heps), HP may have boxed themselves In,

thay dld do a good Job for the materia!

1383

P

AGE

1

B5=08«75
GORDON BELL

2236

ML12=1/A51

& #*

thay started wlith,

&

Dependina on the slJze of the |od9!c design, do they have a betger

systgm than we have?

Cleap|y they thought about mujtiple drives and multinle CPU's:
howevelr, |t |ooks |lke thelr approach could be expanslive,

unreilable (sTngle control) and a bottieneak,

our abliTty for multiple simultaneous transfers, resdundant paths,
Is good, esSpeclally If
mugh more expensive, | beileve Suech an approach cah be.

and dlstributed control

Is 1t2

Jtfs not too

and

ean vou axplore what we need organlizatlonally or whatever (e,
shoul|d dIsks de al| the handiers and dlaanestics?).,

cah We get more agaressive

HowW
In the product Tdeags relative to

@

#

what the uUSer Sees v1s a v]s features (versus Implled rellabliTty,
manutactureabl [Tty, etc.) for dlsks?

GBImIK
GBimlk

&

#
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DIGITAL INTEROFFICE MEMORANDUM
PAGE 1
SUBJ: LDP DATE? P5wile?s
FROM} GORDON BELL
EXt 2236
MS1 ML12=1/A%1

* »* * * * * * * * * * * * * * * * * * #* * * * *

LN T S B T D T DK T TN B A I D D N DR DR BN DR IR I B

SUBJ3 INTERACTION WITH LDP ON 8 MAY 1975
To: O0OD
cct Ed Kramer, John Fisher

Ed Kramer, Gus Ashton, George Thissell and Al Wallack met
with Larry, Rill Demmer, Larry Wade, George Plowman, and I,

Ed gave a capsule of FY76,

DEV, $M SALES
LA AL 4 K FR-¥] L2 2 X 2 J
Graphics .65 RTel1 660+50%
A/D 22 MUMPS 69
MUMP 018 Gammall 5e
sSmall sSystem
vVideoqgraphics . B RSX1IM 200

RSX11D 30
Fast Floating pt, «15 0s/8 300

L B N X 3§ J L A & B X ]
) 2.4 3 = 3,5

Support Costs .
About S Units

11/10 650

40 3ép

45 178

8 259

Terminals 3060
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PAGE
LDP DATEL ?5wil3=TS
FROM? GORDON BELL

Page 2

The big eoncerns regarding interaction with Engineering now
that PC has gone!

1. How are all the PSG’s reviewed individually and in toto?
(Our line people,,,.who we review individually.)

2. Hew does a PSG report on plans to PLMC and MC?
3, How can the PL produects be reviewed as they were by PC?

I sald we have to propose the process in lieu of PC, ete,
and in 1ight of MC responsibility,

Ed had guestions on the Enalneering allocation (Phil),

Ed proposes some form of products clearinghouse simply to
keep all informed of votential products (e,g, the Quame
printer for word processing).

LDP wants their proposal entered as an alternative {n the
CLASSIC 11 paekaaing,

GB/mix



133<

May 13, 1975

Hector E. French

9 Davidson Road
Wakefield, Mass. 01880

Dear Mr. French:

Mr. Olsen handed me information on your adder. Please send the
complete file including the algebra, so that | can evaluate whether
we might proceed further.

Please be a little more specific in terms of guantities for speed,
time, and other applications beside addition.

’i
Sincerely, /?Lg/éxkf
Gordon Bell .pmes
Vice President
0ffice of Development
GB:mjk

cc: Ken Olsen

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
{617)897-5111 TWX: 710.347.0212 TELEX: 948457
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G Alp &l gy HECTOR E. FRENCH PR 99y,
/ w':tf[’ ‘gt»/.’i,-»‘/ o, 9 Davidson Road 139d

ﬂw(('/ -
N WAKEFIELD, MASS. 01880

April 22, 1975
Hr. Kenneth H. Olsen, Proa. %},
24
x.i Digital Equipment Corp. =< %
| 2, s

laynard, Hass., 01754

Dear Mr, Olsen:
\ \ Thank you for your reply of April 10 concerning my digital

adder. I can understand your manufacturing reguirements, and I thank you

for your considsration.,

.. -You may recall that sometime last fall our mutual friend
4 Nate Hubley forwarded to you a descrlotldn of an alternate algebra I had

worked out, I'd like to enclose, on a non—oonfldentlal basn.s, some
further information for your review,

The value of this algebra to your cormpeny would lie in the N
econonics of designing and manufacturing a mini-computer naving complex
magnitude capabilities, and possibly also within conventiongl eguipnment.

I would be glad to discuss this in greater detail at your

convenience, \} &
1N

Yours truly,

Mol E el

Hector E. French o

;cZAMW/C&e/W/__ e
Ao s o ™ -

TV R




April 10, 1975

Mr. Hector French
2 Davidson Road
Wakefield, Massachusetts 01880

Pear Mr. French:
[ t:ank you for your note on the dizital adder.

A number of years nzo we snent a great dezl of tine
Cosigning, invealing and improviny adders. When parts
were expeusive tois was wortnwhile and peonle wrote booiks

v

and speat a lot of time cevelening the theory of adders.

Tio im0 Yalgboo oo Taiyoy yn mpand [ 1 -l -‘
Howevae, lately we buy most of our udders as arse scale
integroted cireuils, aund oarts are so inexpensive laf if
there is some improvement in the ecouomy it will not mah

- muuch difference. A3 a resull, we do uot huild adters nny-~

more and Lave liitle intcrest in them except froi: an
acadenie point of view.

Taank you agaia for your leiter.

Siacerely yours,

RHO:mg

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD., MASSACHUSETTS 01754



MINTNUM-ELEMENT ADDER

13
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AT P

¢ .—. ‘ﬁJ ADDER

A S .«wma--4

—AAAA _AAAS S

L Suar= AP EBC

L camry= AB+ ACr BC

Q Iresisrors

! Trom=

| TICANSISTER

Above information is supplied on a non-confidential tasis.,

: -—.{-a.- —
Mectes &, %sz./,rt,,%:\._.

Hector E French

/
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HECTOR E. FRENCH
. @ Davidson Road
WAKEFIELD, MASS. 0188Q"

April 17, 1975
Kr, Kenneth Olsen
Westen Road
Linceln, Mass., Ol773
Dear Hr. Olsen:
Our mutual friend Nate Hubley has suggested that you might be

interested in the material enclosed. He has earlier given you s similar beody

of information en a completely different item, you may recall,

I'm enclosing, en a non-confidential basis, with ne obligation expressed or
implied, some information on a digital adder I've worked out. This adder
requires enly & minimum number of elements. All elements are nen-critical, and

the circuit is well-suited to solid-state manufacture.

If you are interested, with a view toward employment, I would be glad te

demenstrate my working model ¢n a non-confidential basis at your convenience.

Yours truly,

Zéjﬁ ‘/Méaﬁ

Hector E, French
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G99

WUl NY TELUS 123 1547 25/12+
PICITAL *AYN A&

PPYQ 1542 12-MAY 139858 1517 12-MAY
MP3@ FOEN

DICITAL EGUIPYENT COTPCEATION
146 MAIN STREET
“MAYNARD, MASS

LT

CCLONEL RAOQ .
EHARAT ELECTRCNICS LTE.
JALAHALLI P.O.
CANGCLCRE, INDIA

I RECEIVED YOUR MAY 2 LETTEH; PEAVIN GHANDI, INDIA, AND HECTCE
EUENO, DEC MAYNARD, WILL WOREK 0OUT SCHELDULE WITH YOU. PLEASE
CONTACT HECTOR UPON YOUEF ARRIVAL OR TWX INFORMATION AHEAD.

FROM & GORDON BELL - DIGITAL MAYNARD

D
NNNN

*

WUI TELUS NYX

CIGITAL MAYN A
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Eﬂ@ﬂﬂan INTEROFFICE MEMORANDUM

TO:

SUBJ:

00D

DATE: February 17, 1975

FROM: Gordon Bell
DEPT: 00D

EXT: 2236

00D STAFF AGENDA--FEBRUARY 20, 1975

12:30
Lunch

2:00

3:00

3:30

Production Communications

Packaging Rules (material enclosed)

Need for a ''Systems'' Engineering Handbook

(Bob Gray memo attached.)

Getting money for component engineering

{material enclosed)

Strategy/Budget Sequence
Preliminary discussion on handle the
Woods Meeting

Perception of Product Manager function--

outline for workshop presentation

LOC: ML12/A5]

Cudmore

Best/Amann

Cronkite

Date

FUTURE AGENDA [TEMS

Topic

3/13
3/13
3/13

Qb

Field Service communications

DEC Safety Standard

Analysis of Product Manager's Workshop
Hardware/Software Systems Plan

2x2 report

Production Communications

Responsible

Shields
Cudmore/Minezzi
Abbett/Cronkite
Portner/Clayton
Puffer
Cudmore/Smith
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PACKAGING RULES géjyl
* 1. Largest basic PC building block in a hex by 15" module. 41338
2. Double sided PC boards. ﬂ
o
3. Avtomatic insertion of components. !
. | e
4. Standard digital interconnection schemes. (\0)[%(
W\
5. - Present 18 mil cores - 3 wire stack. ’ ) N YN
. . / l/ bﬂv\i,,}
6. Standard available integrated circuits. S/ T Dclc
y Set o
7. Standard backpanel connector. r
MECHANICAL FORM FACTOR
- N <
-~ FORM FACTOR 1 . FORM FACTOR 2
15" x 24" 15" x 15"
(4,980,736 Bits) (2,490,368 Bits)
. .:\\“}
Memory Size 256K~19  (128K<38] 64K-76 128K~19  64K-38  32K-76
Cost - & 3150. \Qléli;;) 3650. 1975. 2175. 2400.
- ¢/Bit .063 .068" .073 .078 .087 .096
% Increase - 6.8 15.9 24.2 38.1 52.1
*Power Standby 120 140 175 80 100 135
(Watts) Operational 280 400 630 ' 240 360 590
Performance Cycle 600 JQEL;) 600 600 609 600
(Nanoseconds) Access 1600 'ieooj> 1600 1600 1600 1600
**MTBF System 11,000 10,800 10,600 15,200 15,000 14,800
(Hrs.) X Drive 30,000 30,000 30,000 56,300 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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rdon Bell DATE: January/31, 1975(“ (1/1(:2

' 5’
cC: See Dist. List Below%ﬁg FROM: Bob Gra 3
DEPT: 11 Engineering 4§P

SUBJ:

f@xw{ t DWL\ EXT: 3444 LOC: ML/ES54

NEED FOR A "SYSTEMS" ENGINEERING HANDBOOK

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, " h0weVer,
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
1l Strategy Committee
Dick Best



Eﬂ@ﬁan INTEROFFICE MEMORANDUM

TO: DISTRIBUTION . DATE:  JANUARY 15, 1975 ‘1403
FROM:  DICK AMANN A4+
DEPT:  COMPONENT ENGR.
EXT: 2008 LOC: 6B-3

SUBJ: HOW COMPONENT ENGINEERING (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.

2. We will make sure that nobody in your Cost Center introduces.
a new part into Digital IF IT REQUIRES SUBSTANTIAL WORK ON
OUR PART. : : o

There will be a minimum of exceptions to these above two rules. 1In
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 om 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 oh the part
of personnel in your Cost Center for work during the next six months,



PRODUCT LINES AND PERSONNEL NOT FUNDING COMPONENT ENGINEER ING

PRIMARY CONTACT

Grant Saviers

Bob Peyton

Ed Correl

Tom Stockebrand

i s

Brad Vachon

PERSONNEL

John Reed
Walter Dunham
Démétrios 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
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Bob Savelle
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PRODUCT LINES AND PERSONNEL NOT FUNDING COMPONENT ENGINEER ING

PRIMARY CONTACT PERSONNET PRODUCT LINES

Gordon Bell Carl Noelcke 98 -~ Applied Engineering
' Dick Best

Jack Shields Tom Kennedy 94 - Field Service
Fred Dahl

Paul Rey J. Drew 14PL98 Power Supply
B. Hazen
F. Loya
Dave Veinot

Iorin Gale Charles Valliant
Ed Anton
Mike Carriefello

John Clarke Dave Brown 95PL18 Central 8
John Kirk
Bob Reagan
Paul Gardner
Al Deluca

i t i : : 70 . ¢ Vinoe 22 _
'Y}Héelydg/; /Pﬁ%9,26m@5picat}9ﬁs _fzhs e 12¢

E I":’J"!A",l
Brian Croxon Brian Taylor 16PL98 Memory Systems ‘

Richard Morris Don Smelser 18P1.98 Core Memory
Cliff Granger
Bill Choates
Dick Manion
Bob Price

Bill Demmer . Al Ryder - Dick Gonzales
John Misialek Ralph Platz
Bob Kirk Don- Vonada
Sas Durvasula
Dave Potter
Steve Rothman
Jega Arulpragasm
Bob Gray
John levy

GCePT o
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BilgiiEl NTeEmRoFFICE MEMORANDUM

TO: 00D ' ' DATE: March 13, 1975
FROM: Gordon Bell
DEPT: 00D
EXT: 2236 LOC: ML12/A5]1

SUBJ: 00D STAFF AGENDA REVISION--Thursday, March 13

12:00 New Members on MEE Puffer
Lunch Stock Option Package Abbett
12:15 Product Accounting Status Laut
1:00 Design of Products and how it effects us Carl Kooyoomjian
in the marketplace Ray Michle
1:30 A. CBEMA.representative 00D
B. SDC outside hires Kostetsky
C. Component Eng. Money Best/Amann
GB:mjk
Postponed:

Misc. topics {(Abbett)
Analysis of PM workshop (Abbett, Cronkite)
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SUBJ:

lan INTEROFFICE MEMORANDUM

%

Bob Puffer DATE: 13 February %?75 J}>
g )

Andy Knowles Ralph Platz FROM: Bob Gray }Q: {?

Gordon Bell

Bill Demmer DEPT: 11 Englneerlng

Dick Clayton

Jega Arulpragasam EXT: 3444 LOC: MLS5/E54

RESULTS OF FIRST CBEMA MINI COMPUTER INTERFACING STANDARDS MEETING

The ANSI (CBEMA) Mini-Computer-Task-Force (X3T91l) 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.
L/D @%

/ecm
Attach.



. . : ‘.
(Copy of Summary, written by Bill McClain, Appendix A 1408
"X3T91 Acting Chairman.)

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. Modems
d. Magnetic Tape d. Terminals (alphameric)
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 provide interchange-
ability and compatibility within a type, but interchangeability
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
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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) (6-75)

3. Review present standards (defined and de facto)
(4-75, 6-75)

b. Definitions of Standards families (8-75)

IT. 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 IT Interface

a. Specifications
b. Review for similarities and merge 1f possible
c¢. Final proposal(s) for standard(s)
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mﬂaﬂan INTEROFFICE MEMORANDUM

TO:

cc:

SUBJ:

00D

Vince Basti
Henry Lemai

ani
re

Julius Marcus

Mark Abbett
John Cronki

00D STAFF MEETING AGENDA--March 20,

te

March 17, 1975
Gordon Bell
00D

2236 LOC: ML12/A51

NOTE: LARRY PORTNER'S CONFERENCE ROOM; NO LUNCH

1:00 Strategy Position Bastiani/Marcus
2:00 Strategy Position Lemaire/Croxon
3:00 SDC outside hires Kostetsky
3:10 Other strategy positions:

LA, Disks, Tape Puffer

VT's Laut

Systems Clayton

Software Portner
4:00 Analysis of PM workshop Cronkite/Abbett

Future Agenda ltems
Date Topic Responsible
3/27 Field Service Communications Shields
3/27 Responsibility for design, fabrication,
and testing at the systems level Clayton/Smith/Cudmore

3/27 Woods rehearsal 00D
7 Hardware/Software Systems Plan Portner/Clayton
7 2x2 report Puffer
Q4 Production Communications Cudmore/Smith
L/3 DEC Safety Standard Cudmore/Minezzi

Note: STAFF MEETINGS WILL CONTINUE TO BE HELD ON THURSDAY FROM

12:30 to 5:00 unless otherwise noted.
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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 sold 601 x $.23 = $138.23
Free books 3378 x $.02 = 67.52
Total $205.79

Please find enclosed a check for $205.79.

Sincerety,
, ’/_/ /

e :
C. Gordon Bell
Vice President, Office of Development
Professor, Computer Science
Carnegie-Mellon University (on leave)

CGB:mjk

Enclosure

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457
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April 16, 1975

Dr. Allen Newell

Computer Science Department
Carnegie-Mellon University
Pittsburgh, Pennsylvania 15213

Dear Allen:

The sales on Designing Computers and Digital Systems last year
were:

Books sold 601 x $.23 = $138.23
Free books 3378 x $.02 = 67.52
Total $205.79

Please find enclosed a check for $205.79.

—

on Bell

Vice/President, O0ffice of Development
Professor, Computer Science
Carn@éie—Mellon University (on leave)

Sipcerely,

CGB:mjk

Enclosure

DIGITAL EQUIPMENT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(617)897-5111 TWX: 710-347-0212 TELEX: 94-8457



To: Lloyd Tucker

DIGITAL EQUIPMENT CORPORATION

1423
VOUCHER
Payable To:
Name: See below
Address:
Amount: $469. 40 Date  4/14/75
Description: Royalties on Digital Press book ''Designing Computers and
Digital Systems' in calendar year 1974,
Cost Act.
Badge Center Account O E 1 2 3
80 371 | 7381 E 98 | 7207
Order Rec'd. Price OK Payment OK]  Check No.
Please write checks as follows:
John Grason (CMU) $205.79
Allen Newell (CMU) $205.79
Gordon Bell (DEC) $ 57.82 \Qj
Mail Check - $h69.4o
X

DEC 1-1028

Check To Originator
Gordon Bell  ML12/Al16
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SUBJ,

c1424

INTEROFFICE MEMORANDUM.

LOC/MAIL STOP
Gordon Bell ML12/A51 DATE, April 11, 1975
FROM. Phil Laut M
DEPT, Engineering
EXT. 4308

LOC/MAIL STOP, ML12/Al6

(Payments of Royalties to Authors for Calendar Year 1274)
Desiyfiing Computers and Digital Systems”

1974
Source of Books Northboro Maynard Total
# Free 3368 10 3378
# sold 495 106 601
Payments Due:
Payee Calculation Total Payment
Gordon Bell Free books 3378 x $.01 = $ 33.78
Books Sold 601 x $.04 = ° 24.04
$ 57.82
Allen Newell & Free Books 3378 x $.02 $ 67.56
John Grason Bocks Sold 601 x $.232 138.22
$205.79 each
Total royalties calendar '74 = $469.40

Income from book sales = 601 x $3.95 = $2373.95

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 1972 1973 1974 Cumulative

Free Books 1480 1102 3378 5960

Books Sold 718 2942 601 4261

Total Books 2198 4044 3979 10221

Income from $2836.10 $11620.90 $2373.95 $16830.95
Book Sales : :

Royalties to:

Gordon Bell $ 43.52 $128.70 $ 57.82 $ 230.04

John Grason 194.74 698.70 205.79 1099.23

Allen Newell 194.74 698.70 205.79 1099.23

Sub-total $ 433.00 $1526.10 $ 469.40 $2428.50
Royalties R

Honorarium $ 100.00 ?

-~
£

Total Expense $ 433.00 $1626.10
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INTEROFFIC

DI GI T AL MEMORANDUM
SUBJ: 11 PROGRAMMED 1/0 DATE!
- FROM:
EX:
MS i
-3 = * -] 4 * o % t * # [ & L] &* +# # & &
T0: FILE

SUBJ: Plo#=-vs(Kio+P¢)w# BRIEF NOTE ON 11 PROGRAMMED /0
AND CHANGES IN PDP=-11 ISP FOR BETTER 1/0 TRANSMISS]ON

To: VAXC, Chuck Kaman, Jim 0‘Loughilin

1 have long been agalnst Plo’s (1,2, channels In the IBM
venacular) because:

@, Histarically, the [BM 709, 7890 provided them in a reafly
maximaliy costly way,

1. They add logical, and physical compiexity, without much
vayoff (low duty factor), Thelr real funotien Is to
vass Information, without change,

2. As a somewhat intelligent device, they requlre more
coorfination from a higher leve! inte!llgant processor,
Fce than alther another Pc or a lesSser device,

3. anocther processor which has %o be prograMmada diagnoSad,
and stockad,

4. Programs have to bs written for |ty dymamicallys by Pc.

3., 1n the limit, 1 memory cycle iS reaulired to transfer data.
for hlgh spesd devices: the NPR Is ysed, and achieves thls
bimlt,

6. Even In the case of IBM channels; an [nterrupt/block
transfer to Pc Is often requlred slnce the Pc executes
a program to plan the transfers,

7. 1/0 computers organized in the fashlion of the 6608, and
networks are the real answyer %o 1/0 by dolng sianiflcant
data reduction and preprocessing,

‘Most of the things Pi can do welt. a Pc can do substantlaliy
better (e.9, ontimlze dlsk blocks [n ofder of arrival time),
When a Pc |s used thls way, and Pyns oWt of capaclty, we Slimply
add a second Pc of the same type,

1 do be|[eve we should have more powerfuj 1/0 instructions

Qv@ D0} Ny ™ e TR

=« =
= Eézl

Jora) o Lopasm T ooy

ayp e oMYy [rm G e

e

>



1316

PRI GI T AL INTERQFFICE MEMORANDUM
PAGE 2
SUBJ: 11 PROGRAMMED 1/0 DATE : d4~0B~75
FROM: GORDON BELL
EX: 2236
MS$ ML12~1/7A51

{n our Pcs to assist in transferring and manipulating data from
the (/0 worid. Thls {ncludes:

1. More rapid reSponse to interrupts to transfer blocks
(vectors) between the Mp (vla Pc) and an 1/0 cantrollaer,

Kio.

2. Actually processing [nformatlon on the fly far certaln tasks,
For example, in communications tasks, It is appropriate to
take In a character, translate i¢t, put it in a queye,
and avoking a process (Interrupt) In the Pcs, If necessary.,

The performance galn, attributabie to channeis, can be obtalned

1. Glving commands rapldiy to a simple devlice controller, Klo,
2. Double buffering a second command In Klo,

CURRENT INTERRUPT PROCESSING IN Pc

T e e A e o T TR e e e R TR IR 4R R o T M S W

Responding to an Interrupt, and transferring a word takes:

£ trg

Save PC, PS4

4 @re
HOVE 10, LOC 5 AT
ADC LOC 3 R
HEC CTR 3
gR 1
RTI 3
Total 19 Memory Cyetles 19wy e

AODING BLOCK TRANSMISSION

By D} aclnq a controlkblock for bloek transfars, In the trap
vactor locations, we get! .

Powfe e s aasawwy

momemmmaae oo --===-=--m===> 11/0 Gontrol!

-—--,-—--:m---- '-;1- [N Puorwosmaosean
IPTR I0c Eﬁ ¥ f : Pfr to LOC!

L R B R AR R R fadadl B . q-'-—-------m
'New PSHW ! ‘MIso, CTR!



| ©1126
nt 61 Tal ‘ INTEROFFICE MEMORANDUM
| PAGE 2
SUBJ: 11 PRQGRAMMED 1/0 DATE: Y4<-DB-~75
| FROM:  GORDON BELL
EX: 2236
M5 S MLA2-17A51

in our Pes tu assist In transferring and manipulating data from
the ;/0 world, This includes: _

1. More rapid response tg interrupts to transfer blocks
(vectors) between the Mp (via Pc) and an I/0 cantroller,

Kio. .

2. Actually orocessing !nformatlon on the fly for certaln tasks,
For examalia, in communications tasks, it is appropriate to
take In a character, transiate it, put it in a queue, ,
and avoking a process (Interrupt) In the Pc, If necessary.

The performance aain, attributablé to channeis, can be obtalned
by ‘ :

1, Giving crmmands rapidiy to a simpie device cantrotier, Kio,
2, Double buffering a second command In Klg,

CURRENT THTENRYUPT PROCESSING IN Pe

W T WS gy e W e MR e e S e Em P S W M o W e o NS e R we §O D W

Respronding tov an interrupt, and transferring a word takes:

Save PC, PSd 4 e
MGVE 10, LOC S A
A0BC LQC J
HEC CTR 3
OR 1
RY] 3

Tata | 19 temory Cyecles

AODING BLICK TRAISHISSIOJ

Bv placling a control bloc« faor block transfers, [n the trap
vactor locations, we get:

mmmemmee- SREETEPELEEET -=> !1/3 Control!
]

-—---—--w-;& ‘----[- . LK A R -

'PTR i0C Gk 'Pfr to LOC!

faEm st mga w .- -- . L o )
. s K =

INew P3W " .ot ot tMlsc; CTR!

i

————r
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DIGITaAL INTEROFFICE MEMORANDUM

PAGE 3
SuBJ: 11 PROGRAMMED 1/0 DATE: f4-P8-75
FROM$ GORQON BELL
EXi , 2236
MS3 ML12-1/A51

"-v-n--—l:--!--—y-ﬂ—w-- [ B E XA X XN X X X ]

!New PC !

PeYPaaenew - oo

This takes 6 memory cycles per word transferred,

USE OF BLOCK TRANSMISSION IN HICROCODED MACHINES USING CURRENT
PROGRAMHED K:o S.

---------------- —-----------—-p-w-n-w----;------—-—q-------m
The 11A47 can Implement the instruction directly and achleve
the 3X speed un,

For the PDQ, the variabjes can be moved [nto Its WCS, and In
rincinle, achieve a speeq of 2 memory cycles with current
orogrammed controlliers (Kjo)-~another factor of 3,

Note, that In this case, since the PC doesn’t move, there Is
no need to fool with the stack. ete,

Summary of c¢changes:

P R ) - - an -

Current controljers via programmling 19
Additional block transfer instructlon
for current controllers 6 . :
Microcode cachina of data for block trensfer Jm/.kocbumuoﬁ'
instructions using current controljers Wt
Best case~=NPR controllers 1

IMPROVING THE RESPONSE TIME FOR HIGH SPEED CONTROLLERS

——————————— AT e oy U GRS GRS S e A AW S m TR o WS W

A second problem, gett{ma commands to an NPR- -controllers Kio fast,
can be solved In a similar way, Althouwgh In principle, 1%

could be handled by double buffering in the controiler,

In this case, a block of [nstructions are sent to the controller
at Interrupt level, This could be accomplished In several| ways,
lncliuding a block transfer instruction, Most I|lkely, this
Instruction should be exsouted at & high priority level,

and an Interrupt caused to a lower leve|, signlfying

command complietion, Thls needs to be worked out based on our
current K‘s,

#Pc~~central processor; Plo=~]/0 proceSsor (lBMeseschanne|)=»
a device which executes commands (instructions) from a stored
proaram the Plo Is Interpretting; Kloe=lo controller-=simple
device to execute 1 Instruction at a time,

GB:mjk



| Engﬂnau INTEROFFICE MEMORANDUM

TO:

cC:

SUBJ:

00D

Mark Abbett

DATE: April 1, 1975

FROM: Gordon Bell

DEPT: 00D

1418

EXT: 2236 LOC: ML12/A51

00D STAFF MEETING AGENDA--April 3, 1975
12:30 Format/purpose of 00D staff meetings 00D
Lunch
1:30 Yellow Book--a monster? 00D
2:15 Standard Miérosystems Proposal Bastiani
2:45 LA36 RF! report 00D

(material attached)
3:15 Development Managers Committee Meetings 00D

(material attached)
3:30 Operating Systems 00D

(material attached)
4:00 Organization--Displays, LS| Eng. & Simulation 00D
L4:30 Budget Status & Schedule Laut

FUTURE AGENDA ITEMS
Date Topic Responsible
L/24 EEQ Position John Sims
L/24 DEC Safety Standard Mondani/Minezzi
L/24 Presentation of Patents (Delagi, Gray, Wade, Siekman
Cutler, Siekman)
L/24 Presentation of Eng. Mgrs. Seminar Design Cronkite/Abbett
L/24 Job responsibility statements from 00D Cronkite/Abbett
members for PM

5/1 Engineering process Best
Qh Production Communications Smith/Cudmore
? 2x2 Report Puffer



mﬂgnn% / '.||3TCER%;‘I;‘I-CE MEMO#;K';DUM

Lo T . g
‘ C/MA'LSOP pAfe.  March 20, 1975 ¢ <17

TO: on Bell ML12/A51

y b Puffer f’
chk Clayton FROM. Bo A
Phil Lauz ﬁiié?Z%s'-DEW7 Hardware Development
Larry Portner ML12/A62 EXT. - 2863 - Le3s
LOoC/MAlL sTOP,  MLL/E38
SUB . Yellow Book (For Staff Meeting Discussion) <2?
= . '
@Nﬂ This morning I read the February Yellow Book. I'd encourage you K
to do the same. Gentlemen, we've created a monster. ’

I had only glanced through the December and January copies,
reassuring myself that I'd already read most of it anyway. 1In
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 1'd been less than thorough in December 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 Marketlng Commlttee or the Product Line

ﬁq’p‘k\w/ Managers.

I propose one person (the new Al Sharon, whoever he is) be assigned

to go through the book, reformat the iundex, eliwminate the junk mail,
///, «r and end up with a book 1/3 the size that is an overview rather than
the infinite details of alphabet-soup projects.

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
inventory data starting at 3.1.5. This is useless to me and I
can't believe anyone reads it. Who is it for?

(3) Some of the indexed authors never submit reports. Bill Hogan
has never (to my knowledge) submitted a report, Tom Stockebrand
hasn't had one since December, other 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 planning to spend $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 Jim Bell manages 12
pages on research! Good grief! Do .even their bosses have the
patience to read this? - ‘ , .

Let's agree to stop this ecologlcally unsound production and return,‘&
to something useful. .

" rml
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INTEROFFICE MEMORANDUM

TO: Ken Olsen v DATE: 25 MAR 75

CC:  JGordon Bell FROM: Vince Bastiani l/g/fz%
Julius Marcus 5%5
DEPT: DECcomm Engineering P/

EXT: 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.

This chip would be extremely useful to us, as it would
replace over 50 discrete IC's and would be usable 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 product. 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 coacern 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




EESR  SMC Microsystems Corporation y
¥ 35 Marcus Beulevard / @, -
s Hauppauge, New York 11787 ' '
*‘4 (516) 231-5151

M/ «(»uéb;"// f ’ 2 bl R

v L\ M o : . Gerald Gollub

(516) 273-3100

r)(ﬂvrw— cAudn ’7"’/’3 ) 6‘)( 7 '  TWX510-227-8898

A :(.,,

Digital Equipment Corporation

146 Main Street _ 34(975

Maynard, Massachusetts 01754 . A

Attention: Mr. V. Bastiani %/ L
=z / e O
l' /'

Subject: SDLC Proposal

\

Slﬂﬁ me‘g,,,mll Ko .

Dear Mr. Bastiani:

SMC Mlcrosystema Corporation would like to propose a 301nt venture between S.C (

and DEC for the purpose of producing a MOS/LSI SDLC communication device. 5<Q£

will supply the MOS/LSI design and manufacturing expertise and DEC will supply Clvﬁa )
v\. the: SDLC product support. 1 :

DEC/SMC will jointly generate an overall specification including: TTL schemat-
ics, timing diagrams, and overall circuit functionality. At a minimum SMC will
prcduce a device acceptable to DEC which may also include some features based
on SMC's product market survey.

It is understocd thai DEC _and SMC havg mutually committed to support each otnor
L/requxrenents, in +h1= regard DEC w111 conmlt to soJel» ‘support SMC 1n its devel=

ok 2 b et s o B e

ductlon) hlghest pr1cr1t1es within SvC,

Based on an initial market survey there appear to be three general areas of con-
cern:

1. When dces the market need zn SDLC device

2., Will IRY change the CRC character .

3. Will TIBM change the SDLC format, ie. 7 bit data word,
6 bit data word, etc.

In 21l of these areas we are prepéred to accept DEC's guidance.

In order to begin this venture an understanding of the business considerations is

required. We at SMC need a firm commitment for a minimum of 2,500 pieces to be

procured within the first year after n»rototyve delivery. In addition, an agreed
productlon price must be established.

SMC is prepared to oIfer DEC a price of $32.00 for the first 2,500 pieces with a

projected price of $15.00 to $20.00 thereafter.
-———-—/-'v *

We at SMC are vrepared to undertake the desiegn of the SDLC chip within 3-4 weeks
after signing an agreement with DEC. Initial prototypes can he expected within 6
\ to 7 months, with production quantities to foilow within 4 weeks.

\ V/LJ Lt 1/1"[./ Pl (5DLC, (p« f"i’) B
ok Wewr Sail Betg !

A TiannarA b lcamammveetnmmn Do P—— et

vev 'y

TR
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March. 14, 1975 vice president marneunq '
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Page Two
March 14, 1975

Summary

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,

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
all elements in further detail at your convenience.

Very truly yours,

Ma0d A

Gerald Gollub

GG/cb

cc: D. Lutzick - J § J
F. Zereski - DEC

A Qranracd Milea
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© susseér  LA36 RFI Report

.

MEMO‘RANDUM‘_ | oot o S iw‘ s oy,

DATE March 10th 1975ff;f‘

Al Huefner ML l 3, EZG FROM Dave Chertkow
/éordon Bell ML 12-1,A51 i g . ~f';,y;_“1;"\v'“~
Bob Puffer ML 1-3. 1338 L B TR L
.Horst Kuhn Munlch : ‘ o IR L

Attached, (on Al's c0py only) is the report:,}
covering. LA36 RFl = RS

‘ﬁﬂT”conclusmons are that the LA36, in'lts present .
form does not meet German requirements and therefore

" will not be granted a general license for sale in
G errany. :

Gordon, as we discussed during my last Maynard trip,
meeting Eurcpean standards is becoming very critical
to the continued azceptance of our products. I still
feel that there is little sensitivity on the part of
Engineering to help us overcome these" prohlems throudah
consideration -of EuroPean requlrements durlng 1n1t1al
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TO: Dist:@%:ki— —1— nz\rpwoF‘nhrr;_a_r-l 26 :ébjt‘—)—

FROM: George W. Plowman

' &
DEPT: Diagnostic Engineering ‘%

P i SN EXT: 3329 LOC: ML21/E20

SUB.J :( DEVELOPMENT MANAGERS COMMITTEE MEETING -/ FEBRUARY 19, 1975 MEETING MINUTES

ubg'.ect—meetﬂ&:
Pete Conklin*

nl - v . ,7
Ed Fauvre* IS 3 avL\ e <)\+—,/Mu+1,\~‘___ (N—f)\ﬂ/‘ {\.ﬂ, .

Jack Mileski*

George Plowman¥* ] ‘ ; j’ AT S‘\Z{T\/M—
Egovr\lriqhto (Guest) <Sw ’)/\/\/t/vL "2} M’V_’ Z/K be v V\/]
Pat White (Guest) W ieiw ﬁpzj (,omnMe) (%u.u\-«p
Az AL . )
Absent were: Hank Spencer }ﬂj ,) &,‘ - T e (h J/A_QA/‘-/
Bill Slack* . ~{ o v LAl / QZZLC- -
Pete van Roekens* M‘{Zf [C\LL C‘(/ ‘ Scale Z\)Aal 7
(e 2RO

A

Those in at’

Project Plans and Specifications

The responsibility for developing drafts for Project Plans, Fulictional Specificatjons
and program Design Specifications were accepted as follows: (s
C

Project Plans - P. Conklin - Draft due 3/17 CNV[MM Wr w o~

Functional Specifications - P. van Roekens - Draft due 3/17

Program Design Specifications - J. Mileski - Draft due ,43/17 W‘ y\QLel.Q_cQ Cja,(—’?

Inputs relative to the above documents should be given to the responsible individuals
by 2/28 for their xeview and consideration. It is desirable that the drafts for Pro-
ject Plans and Functional Specifications be distributed cne week prior to the March

19th commitiee meeting, so that any issues of concern can be discussed and resolved
at that mee+ting.

Mechanics of the Product Development Process

In keeping with the goals outlined at Larry Portner's February Woods Meeting, it is
the intent of the committee to have the basics of the development process defined and
implemented by June 30th. In order to achieve this date, we will concentrate on a
phased implementation of the development process wherever possible. The methodology
that we are going to follow will be to work within the framework of the "total"
development process model. Specific emphasis however, will be placed on those pro-
cesses that relate specifically to the development activities, with the intent of

further defining the model and incorporating other aspects of the total process itself
as they become defined. :

In order to bring the model of the development process irnto focus, the 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 committze discussed the mechanics and how the policy 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
Cclear concept of the "total" development process. This was discussed at length,
bute felt to be less conseguential than holding back the release of the manual. It
may be possible to provide a ccncepts 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 agresd 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 e
"will insure that an adequate amount of time is provided for review. '

Next Meeting B

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




Final Review of Development Review Policy
Draft Review of Software Schedule Review Policy
Discussion of Development Process Model
Curscory Plan and Concepts Overview

rd
Distribution:
Gordon Bell
Jim Bell

Peter Christy
Pete Conklin

Ed Fauvre

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

-2
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- 15 minutes
- 30 minutes
- 1 hour
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SUBJECT: Software Engineering Development Mahagers Committee Minutes

STATUS AS OF: FEBRUARY 19, 1975
RESPONSIBLE
ISSUES PARTY (S) DUE DATE ISSUES/COMMENTS

Management Policies

Code Reviews P. van Roekens Jan.1,'75 Not to be issued as general
policy :

Development Reviews G. Plowman wonoom Policy rewritten in release

) format - complete

Schedule Review P. Conklin oo Drafts undergoing review

Specification Control E. Fauvre oo Being rewritten in release
format

Software Compatibility’ B. Slack Schedule Being addressed bv Software

Due Jan.l, | Compatibility Committee
) '75 B. Slack - Chairman

Cataloging and Adninistration of G. Plowman Feb.1,'75 Organization and format

Management Policies resolved - Initial release
planned by 3/31/75

Project Management SyStem

Definition of Terms and Plan for B. McNerney OPEN Effort ongoing. Schedule

Implementation : for next review not estab-

o lished.
Supervisor/Project Leader Training| J. Murphy Jan.22,'75} To agree on Plan and assign
’ responsibility for imple-

mentation. Modules 1 and 2
to be ready in March.

Guidelines for:

Project Plans P. Conklin 3/17 DRAFT

Functional Specs P. van Roekens 3/17 "

Design Specs J. Mileski 3/31 "

Job Descriptions

Managers Jim Murphy Individual comments are due

Supervisors " " to Murphy

Future Agenda Topics:

Productivity and Process Technolog

Structured Programming

Reusable Code

Use of Bliss ,

Project Notebook

Perfqrmance Review

Technical Training Plan :

Development Process Model G. Plowman MAR. 3,'75]| Cursory Project.Plan

- . ~ : Conklin/Fauvré%“ MAR. 3,'75 |Concepts Overview
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PAGE 1
SUBJ! OPERATING SYSTEMS DATE: P5-04~75
FROM: GORDON BELL
s B O B B B # B oo B B B B & B B o84 B B B w8 & # * ow
#oPLEASE##SEND TO: FILE
B & ® & ¥ & # ® @ B #F & ® & B g4 & E OB OB o» BB B o#

SUBJ: OPERATING SYSTEMS
TO: LARRY PORTNER
¢C: 00D

1 believe we've really a disaster In the works vis a vis the
mushiness of axlsting operating systems (and comouters?),

At the high end GPTSS (which already seems too late):

1. KSTS (or TOP3 11)

2. 1AS o

3. RSX with swapping and Schedullng (In progress)
4. RT with multl orogrammina.

5. 11/85

At the low end:

1. RSX=11/M
2. RSX-11/S
3, rT-11

With the price of 5K of memory movling to be about $10@ (also
the orice of a cheap service call), I have trouble understanding
the low end, low core reguest for 2 operating systems which have
ldentical functlonal capabllity, (Say we sel| 10,200--that’s
only 1 mllllon savings to handle manuals, trainlna. support,
standards, etc, etc,)

The next disaster In process could auite easily be uslnn the
PDQ KCS to enhance FORTRAN on RT11 to get a blgger memory In
iTeu of using a larger address space which we have to define.

! believe the two PM's Tnvoived here have to come at this from
a buqiness viewpoint, The development costs and Tncremental
mamory costs are the trivial costs, the rest will kil

us.
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PAGE 2
SuBJ:  OPERATING SYSTEMS DATE: 03-04-75
FROM: GORDON BELL

Let’s discuss this_at staff meetlng so that the review of these
auite black and thte hot Issues can be |ooked at,

Un!Tke the CPU strategy that requires expliclt tool up

dollars Tn productionm and we kill; operating systems get us In
subtie wavs, Have wWe ever not released software that was
done?? (Remember the work we have on D0S, and how we're
unable to sell naw hardware to these users unless

we contTnue massive support?) We really

ean NEVER drop an operating system once It gets In the fieild.

Larrv, please cositlon the primate on vour posterjor.

GB:imik
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TO: 00D DATE: April 10, 1975
FROM: Dick Clayton
DEPT: 00D
EXT: 3638 LOC: ML5-2
SUBJ: 00D STAFF MEETING AGENDA--April 10, 1875
12:30 CDLC Chip Analysis Bastiani
Lunch
1:16 Set on date and outline of Jungle meeting 00D
(late April). Topic: Help Dick & Larry
set systems orientation and better integration
of hardware/software development.
1:45 How can 00D best use Ed Schein? 00D
2:15 Gordon's assignment of tasks to other 00D . 00D
members.
2:30 End
FUTURE AGENDA I1TEMS
Date Topic Responsible
4/24  EEO Position John Sims
/2L  DEC Safety Standard Mondani/Minezzi
L/2h  Presentation of Patents (Delagi, Gray, Siekman
Wade, Cutler, Siekman)
L/24  Presentation of Eng. Mgrs. Seminar Design Cronkite/Abbett
5/1 Job responsibility statements from 00D Cronkite/Abbett
members for PM
5/1 Engineering process Best
5/1 Corporate Package Clayton/Puffer
Qh Production Communications Smith/Cudmore
1 2x2 Report Puffer
Jungle Effective Systems: How do we do it? 00D



D1 GI T AL CINTEROFFICE MEHORANDUM

SUBJ: MY DUTIES DURING 11iVAX HORK

To: Ken 0Olsen

DATE:

FROM: .

EX:
MS

During this period which | hope will tast only until
1 would tike to distribute my activities as foflows:

1432
PAGE 1
4-08-75
GORDON BELL
2236

ML12-1/A31
s & & @ @ 8 @

Jdne 1.

Operations Committee: Larry will attend as rotating membvor,
I wil! try t2 attend sections of meetings on 00D relevant Issues,

Saiary Review: 1’1} attend, but would |ike to

Wwoods: attend as needed--work om alts as needed

eave ear |y,

Manufacturing Fnalneering: 8ob chalrs and represents, 1°d
like Lo drop out for now, J00 shouid decide whether we add

another member.,
Fng. Committee: droo out conpletely for now.

Staff meetingst QDick wlli be the secretary,
alse run the megtings,

ang

In my absence,

Marketing Committee quest: somecne from 000 as needed, I

foung it very usaful fto attend durlng the rgviews

teading to

budget dus ts product/market overlap, (] would .llke to cantinue

this on ad hoc basis when 11iVAX setties down,

Products Committee: R, Pyffer., Chalrman
PSGC Reviow Meetingst not attend

L)

Paclkaging:

)

's It really yours (and RBob's and Dick’'s and

svery P/L which has to do their own because the standard Is paor)?
Dick and Bob should reaily have a plan by 5/1/75 to signffi-

cantiy Improvse packaging,

Interface to COMH: Olck, Larry and Jullus,
plan shculd e presented to 000 by 5/1,

‘Interface to disptays:! Tom iS now repérting to Dob,

The Integrated

I wili
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. PAGE 2

SuBJ: MY DUTIES DURING 11VAX WORK _ DATE: : p4-088-75
: ‘ FROM: "~ GURDON BELL

EX: : 2236

MS ML12-1/A51

keep Involved onty to the extent needed to Insure VTS5@++ has

24 llnes and lowsr case, Also., the VTI51 should siip to the
rumored extent It has, otherwise [t bectomes non-useful, The
terminals strateay Is thoroughly on Bob (for products),

Andy (for comnponents marketling) and Marketing Conmlttee (for

end user), it must be restated and reviewed in light of budget.

Mail: 1|intend to read and react less,
GBim Ik

€CC: 000, Blii Demmer, Bil! Thompsony John Fisher
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Dtcy AL INTEROFFICE MEMQORANDUM
PAGE 1
SUBJ1 00D AGENDA DATEL J4e23w?5
FRQOY DICK CLAYTON
EX1 3638
M8t ML5w2/E71

e % 8 8 B @ 8 B_8& . B B B 6 B B B @ ® B B oo e

Toi R Cléﬂﬁgr%ﬁkﬂy |
& [ ] . 9 L] * » » * L] ] L] # -] » L ] &® + * » [ *

SUBJY 00D STAFF MEETING AGENDA==APRIL 24, 1975

.-5‘-,:--,—11_--9-q-qu-----!e-‘-g’-ﬂ?!-!999-15---6.

10132 EEO0 PosTtlen (Tnformatlon) John STms
11102 NEC Safety Standard Mondan]/MInezz]
Informatlon tde—tt—owmmutoyathery

11132 RaspongTbl ltTes of 00D members non
{Ken! =K

12102 What can we learm about Engineering Ral |
Mgt? (MIT course mataria| attached)

12115 Presentatlon of Patents==De|agl Slakman
Lunch Gray. Wade Cutler

p.-----------p-----—n-------------w-l’-F--------------.---------q

/0‘,,. FUTURE AGENDA ITEMS

LAAAS L LR L 3 LR L A bl s
Date Teplo Responsible
LA J oeqNen LA L L LL C LA K
(47i" Job respansiblTty statements from Clayton/Pyffer/
///f nOD for Product Managers Portner
(Tnvita Abbett/Cronklte) 32 mln,
] . —
5/1 _ ¢ LS! EngTnearling Gale 20YJ5
%~ Goals: Rasource alleocatlion, ProJects
/] (Wrltten materTal diatrlbuted
by 4/28/75) 45 mln,
5/1 1) Status raport on 32 bl projegt Bell
D/ 15 ﬂﬂn’l
"‘"375;5—__;;;;; eut|Tne, goals, sohedule Partner _
32 mln}
5/8 Nepeyfot/s white paper on testing’, oon

Opnen dYseyssion of software, system,
hardware, Fleld Service, Mfg, rojes
and notontTal gchanges In pressure on

10 2+



SuBJi 00D AGENDA

goals of varlous groups and the

sempany, 1 heur
5/8 Status of Corporate Paskages
32 mIn (wrltten materlal ahead
of tTme)
04 Produotlon CommunToation
- RCImJk
? communTcatlon Interface wWith Hardware

and sofeware

? ~ 2x2 Reperting ,
JungleesFflactTve Systemsi How do we do |[%7

w1435

PAGE 2
RATED A4=23m75
FROMI DIGK CLAYTON

Putfer/Clayton

Cudmote/Smlth

Marous et al

Puffer
ole]s)
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PAGE 1

ATES BAa28=75
RO DILK CLAYTOM
£ 3539
M3 ML D=2
# &% # * -] ] k-] *

0ob

Clayton/Puyffary/
Bartnar

L1 Taalcaeeriag Gale

Ton R, sdurga sljocati~n, “rojasts

{«rittan waterla! %o ne Aistrlibuted)

TLaALysS ruport an 32 plt ooroject CRR!
FUTURE saTdna (T UR

o s M TR e W e NP W m e T W Te

innds o -tline, coals, Scheduje

3 M
Teanyratts o salte aaner o0 Lasting
cotselon of sofftoure systaen,
19 ey Flalg Hervics, Vi, rajes
an o notsatlal cwangss | nressSura
57 12als of varplous Jreuss Aaf the
goinany I hour

tatds -f Jorporate Fackages
drittan naterla| akead of t]me)
SUomin

—

Praduction Communlcatlon

Joanygnlecation [nterface wlith hardware
anl software

2x2 Reprriling
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~TO, Dick Clayton
Cc: Bob Puffer
Larry Portner
Henry Lemaire
~ Gordon Bell

LOC/MAIL STOP
ML5-2/E71
ML1-3/E38
HL12-2/A62
KL1-5/E64
ML12-1/A5]

SUBJ, RESPOUSIBIUITIES OF 00D MEMBERS

e

INTEPOFFICE MET \4ORAN DUM

DATE.  April 15, 1975 11&«
FROM, Ken Olsen

DEPT. Administration

EXT, 2300

LOC/MAIL STOP.  ML12-1/A50

I will not be able to make the meeting of your comittee on April 2L tut | would
like you to list the responsibilities of the 00D members.

Instead of discussing Gordon Bell's responsibility and what we expect ¢f the tog
t \

man, | would like to turn the discussion around. | would like )
down what the responsitilities are for each of the merbers cf the ceomnit
then afterward make a list of what

/ma

is left over for Gordon Bell.



Bl ~TeEroOFFIcCE MEMORANDUM

TO: Henry Lemaire DATE:  4/16/75 1438
FROM: Lorrin Gale
DEPT: Micro Products
EXT: 2045 LOC: ML1/E6]

SUBJ: DEPARTMENT PLANNING/APPROVAL STRATEGY

This is the game plan I'd 1ike to follow to ensure that we move as quickly &s
possible, yet operate within corporate policies, in control and low risk/exposure.

1. Your review enclosed, I'11 coach so you understand enough.
2. We must get basic approval - determine inside versus outside hires.
3. Complete project sheets, quartize and CC allocate.

4. Do our internal CC worksheets, manpower (cap. - equipment done and turned
in already).

(%3]
.

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 immediately resolve the following issues which
affect the FY76 budget.

Process technology contract with Signetics.
Second hand source funding committments.
Q4, 1 hiring for reqs. already approved.

WD second source.

LA36/180 proposal.

> e o —

Lorrin

/trl
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TO:
CC:

| c1340
INTEROFFICE MEMDQANDUM

Henry Lemaire DATE: 4/17/75
Roger Bedard

Joe Chenail FROM: Lorrin Gale
00D

DEPT: Micro Products

EXT: 2045 LOC: ML1/E6]

SUBJ: DEPARTMENT PLANS FY76

We have a set of projects and costs which range between 780 and 1,312. Source
funding has been identified as follows:

From Central » 780
“Second Source" 532
1.312

From past experience, it has been proved unwise to count "too heavi]y":on second
hand allocated funds from the system engineering groups and thus, I state our
plans in terms of a "range" at this time.

Project/activity costs are listed on attached sheets starting with first priority
items and ending with the"wish 1list". First priority items are solidly funded
through Central Engineering and not suprisingly, maintains this department at

its current manpower level.

As usual, we have many more "things" we would 1ike to do than money available
permits. Nevertheless, should the economy improve, we have included the wish
list. :

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.

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.

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 "sell" our services to other groups.



8.

10.
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In general, semiconductor talent we acquire is nct transferable. Thus, it is
with extreme caution I hire professionals based on non-central engineering

funa1ng. 1've fognq that_so-ca]]ed "second hand" money can disappear .in an
Instant. To stabilize this scene, I'm insisting on a few rules: ) '

(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.

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) IZL circuit design and layout

(c) MOS5 circuit design and layout

(d) CAD

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. :




CHIP DESIGN STARTS
UNIT VOLUME (K UNITS)
PURCHASE COSTS
COMPONENT SAVINGS

DEVELOPMENT
(a) Central

(b) System

NOTES:

1. Includes LS and I2L products.

2. 1977, 1978, and 1979 chip definitions have not been finalized.
sales for period considered are 63CK and $2.7M respectively.

DEC BIPOLAR CUSTOM DEVELOPMENT

SCHEDULE - APRIL 23, 1975

FY 75

700

76

780
532

10
343
2,021
1,904

936
798

14

962
4,685
4,999

1,123

1,197

19
1,547
6,553
7.710

1,348
1,796

L1442

TOTAL

52
2,939
13,614
14,948

4,887
4,323

Their volume and

3. Precume sales are generated and start one year after "chip design start".

4. Sales mean "purchase price totals" from all sources.

5. DEC fiscal year runs July 1 to June 30.

/trl



FUNDING SOURCES

I. FROM CENTRAL
A. February Woods Meeting - Simulation
- LSI and Worcester
B. Second Wood's Meeting - rev. #1
P. Laut memo 3/26/75 - Simulation
- LSI
- Worcester
I1. 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 - SOLC
- Multi-drop
0. 1IPG - SDLC
E. Semi-memory engineering- MCS Circuit Analysis
F. Unicorn
G. Test Engineering
I1I. SUMMARY
A. Semi-manufacturing
B. Engineering

300

1,200

217

1,500

2,410

532

2,942

2,942

.1443



FUNDING SOURCES
Page 2

(1444
Iv.

As of 4/16/75 we do not have written confirmation of source funding
for B through G of section II which totals 315K.

- we do not intend to commit resources, establish vendor contracts,

hire people or in any way, create an obligation for these activities
without confirmation.

/tri



FY76 MICRO PRODUCTS ACTIVITY LIST

APPROVED - MONEY AVAILABLE

Unicorn

Unibus

Signetics interchange
Sage II Support
Worcester Support
Applicon Support
Technology Planning
Undefined CHips

Q Chips I

MSC I

SDLC

Multi-drop

NOT APPROVED - NO MONEY

-FIRM-
1. R.
2. R.
3. R.
4. B.
8. R.
9. B.
10. R.
1.  J.
12.A 3.
13.A J.
17. R.
18. R.
-WISH LIST-
6. R.
14. R.
25. J.
26. J.
27. R.
29. R.
30. R.
31. 4.
32. B.
33. R.
34. R

MOS Interchange

LS Family

Video Chips

Industrial 8 bit CMOS
WDC 2nd Source
Lectures and Consult
Fees

Hybrid Assembly
LA36/180

Sage/LSS

Second Qutside

Bipolar House

1/2 year

CDI, EFL Investigation
cost could be covered in
Technology Planning

780

-ALMOST-

NOT APPROVED - MONEY AVAILABLE

5.

7.
12.8
13.B
15.
16.
19.
20.
21.
22.
23.
24.

[s=BesBwoorivelsvion il vo i N aFN o B o}

Agp]ications Support 30
I

(T:lﬁ;{}f;'

L Design Study 30
Q Chips II 100
MSC II 100
Logic Schematics 18
Interconnect Vertifier 27
Circuit Analysis 36
Link to Sync. 9
Runoff + Plot 35
Signetics Phone Link 9
Fault Simulation/Test 120
JoDT _18
SUB-TOTAL

532
1,312



SUBJ:
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Lorrin Gale DATE: 4/9/75 ’
FROM: Rony Elia-Shaoul /U2 S &“1446
DEPT: Micro Products
EXT: 2102 LOC: ML1/E6T -

FY76 BUDGET

UNICORN PROJECT ($65K)

This cost includes second source vendor ($25K), $15K material at Signetics,
$25K labor at DEC. Refer to my budget on that.

UNIBUS PROJECT ($20K)

This cost includes $8K for second iterarion materials at Signetics and $12K
labor at DEC.

121 DESIGN ($30K)

This covers about one engineer full-time to tfrack the IZL design at Signetics and
other vendors and actually, work on DEC design @ Q3. This design can be the
multidrop chip.

SIGNETICS INTERCHANGE ($80K)

Cgvers Martins Skele at Signetics full-time plus travel ($60K) and $20K for
I¢L interchange.

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.

TECHNOLOGY PLANNING ($50K)

This covers 3/4 of Tony's time to bring into DEC the latest information of the
Technology a product issye. ($30K). Also, includes $10K to cover material
cost of two test chips I°L and EFL? And, $10K to cover one time Hybrid
assembly costs for two to three chips.

Attachment



INTEROFFICE MEMORANDUM

TO: Lorrin Gale DATE: 4/10/75

PROM: Bob Kusik 144y
DEPT: LSD

EXT: 3744 LOC: ML1/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 IT

SAGE II will be completed during Q1 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 extend the utility of SAGE II significant]yf

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 1ink 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 has been developed as a validation tool for design engineers. It is capable

of pgrforming fau1t'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)

(:1514163,

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 , $153K
Graphic Processing $107K
Circuit Analysis $ 45K
Simulation/Testing $120K
$425K

LSI CAD (CC 377) FY76 FUNDING SQURCES

Central $280
Memory Eng. $ 20
LSI-11 $ 20
Test Engineering $120
| | $440K

/trl
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ZHEANED r=rorice mEmomANDUM

Lorrin Gale . DATE: F\pril 4, 1975
FROM: John Hughes
DEPT: Micro Products

EXT: 6453 LOC: MLI/E6!

SUBJ: PROJECT AND ACT!VITY DESCRIPTIONS

Here are the project and activity descriptions that you requested to gc along
with our budget.

Q Chip Project

We will be developing a series of support chips for the 11Q05 (LSI-II) 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: :

- An interrupt chip

~ An address latch and protocol chip

- An 8 bit slice digital I/0 chip

During fiscal 1976 we expect to start production on at least 4 chips and the
well end of the design phase of 2 more.

Micro Sequence Control (MSC)

The MSC project 1s ailmed at developing a standard microprocessor for
implementing peripheral control. During FY76 a large portion of the project
will be to Implement a peripheral prototyping system that will make the
microprocessor easier and faster to use. We will also be developing the
micro sequence control chip, which provides all of the sequencing and memory
control for the microprocessor that we have designed. We expect to design
and 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 will be started on
this project during FY75 but there will be a lot of follow-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

1450

Serial Bus (Multidrop)

We are going to develop a proprietary serial bus, message protocol chip
that will operate In conjunction with the SDLC communications protocol.
DECCOM engireering will be doing the design and specification for the chip.
Our present plans are fo implement it in 12L technology.

Application Support Activity

During FY76 we would like to add one logic design engineer to the group,

who will work with other engineering groups in the company to partition

and speclfy chips for new periphera! and processor designs. He will 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 almed at speclifylng product specific chips rather than
general purpose chips.

Video Chip

We have done some work already to specify a video frequency source chip

that would 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. [f it is to be developed
as a standard we will specify the logic and release the design to a number of
suitable vendors. The A/N group may have difficulty funding this chlip during
FY76.

Industrial CMOS 8 Bit Slice Digital 1/0

We have had prelimirary discussions with the I|PG group about developing a

CMOS 8 bit slice digital 1/0 chip, to be used in industrial 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 which we are
proposing for the |1Q05. '

LA36/LAI80 Chip Set

We have started discussions with the printer group regarding the development

of a set of chips to perform all of the control functions and some !inear drive
functions on the LA36 and LAI80. |If activity proceeds according to plan, a
large portion of the development wi|| occur in FY75. During FY76 we will

will be coordinating with the vendors and we will 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. | feel that the contingency should be in the range of 50K to 75K and
It should be uséd mainly for outside vendor expenses.



RESPONSIBILITY BY PROJECT

RONY ELIA-SHACUL :

Unibus
Unicorn
SDLC
Multi-drop

LST Support:

Signetics Interchange
Agp]ications Support
I4L Design Study
Worcester Support
Technology Planning
Undefined Chips

JOHN HUGHES:
Q Chips
MSC

BOB KUSIK:

Sage 11
- UbDT

Applicon Support

Logic Schematics
Interconnect Vertifier
Runoff + Plot
Signetics Phone

Circuit Analysis
- Link to Sync.

Fault Simulation/test

20
65
40
50

80

30
20
50
90

217
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=~
J—
N
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1 GI1 Y AL IHTEROFFICE  MEMORANDUM (1452

. PAGE 1
SUBU non S’TAFF MINUTES DATE: B5=16w75
FROM DICK CLAYTOM
EX 3nda
MS1 ML5«2/E71

#* i # -] £ i i %* .4 # L] & & 3% # & -} * % [ L3 ] & -

# #* %* # 2 1 $ & L4 3% -] L] # it & * # * )

SUBJ: MIMNUTES 00D STAFFy MAY 1, 1975

Present: Gorsdon Belly, Dick Clavton, Phll Lawt, Henry Lenalre,
Jullus Marcus, Rob Puffer

Guests: tark Abbett, Lorpin Cale, John Cronklte, Bl | Demmer

1y Larry presented a Jungle reetling agenda, It wvas agreeable
and the tlme wil| e plcked to get £d Sheln,

2, Responslbllitles nf 000 memzcers, hile the responsidiliities

of the 000 members wltnln thelr own sneclflc aroups saens
reasanab |y clear and controljed, 1t was aareed that we ne=d
to work tne varlous IntergrodUp Issuyes, The Jrawlng attached
sunmed |t un,
It was agread that we must work tha [ntergroun confljcts and
Joeint =lannling and execution of the areas of real overlap,
The Junule neetlny should hels, GSome areas of oyerjap ared
systems anagement, wWriteable coatrol store, swall terminal
suoport, smal|l system, networks, communlication supoort, etc,

3, Operatisans Comnlttee Woods Meatling {sordon) Products

Commlttae s shut down (Q000shoulgd most |jkely propose a
supstlitute),

The 2C ilscussed some Small systems anij the nfcreprocessor
str&veg‘.’. ‘

4, Product Management Process, Larry and Djck dystrlbuted pemros
addresslnag nroduct managenent withln tnelr organlizations, 1t
Wwas adreed that Pruduet hHanagemant |s rea| and here, Larry,
Bob, and Dlck all agreed thgzt the Product Manager speaks for
everyone an commJttments,

57 LSI Englneering (Lorrln Gale) Lorrln Gaje described his
currant staffing and budget plans, The proJject detallis are
yet to be declded, Generally, the activities support custonm
low power Schottkey [S! devices uys|ng the Slygnetlecs process,



SURJY

T ALEL s

007 STAFF MIMUTES IATE JBes675
FROAS NICK CLAYTON

Also supparted |s Sone sz2cond sodrgce dWestarn Nigital wark,
pushing deslgn engineerina to uyse migronrocess tachnology,
and hae|ning others with outside gustom nproJects, Finally,
thara [s a close tie=in «wlth the the Worcester facllity.

52 nlts A brlef ovarvliew of the prasent dlrectlons and goals
W4as done by BI|| Demmer and Gordon Rell,

RC/mJk

¢1433



o+ 2 31 T A L Lt RJIP P el PLP AT

FAGE 1
SUBLIt 00D AGEHNA QATE PS=li6=75
FROMY D1k CLAYTOM
EXi 3637
. M3 MLS5=2/E7 )
[- ] i+ t ] * % [+] 1) -] L 1 L4 * K] ] w* -] i+ & * [ #* &% +*
TO1I FiLye
[ ] ] ] ] 4* i i & & % - 14 * # L] L] L} - & - it @ b ] )
SUBJT 000 STAFF MEZETING AGE/JUA==NAY 3, 1975 L1154
19137 Jungle out|lne, Asenda N Larry Portner
11120 Depeyrotfs “hite Papor 03D
Open dlscussion
12122 Confaremce partic|pation nrecposal Bab Pyffer
12185 MIT Codrse Tauport Bop Puffer
121.5 Tardlness GCID

{See shtachad)
12325 Onenrn 4Luenda ltems

12137 Enmgd

TR g g o Y W T W N ey P Y RS N AN D g A OV W W T e DT USSR Y N Y W AW N

FUTHRE AGENDL 1TEMS

YA FE X B R R SN )

Date Toplc "asponsihila
LA N - W . .-Il'l-----ﬂ-
5/L15 Status af Zorcorate Packases Puffer/Claytcn
(urlzten waterjal ahead of t]9e)
$% min,

5/15  Patent prasentatjun {Len HYughes)

/15 Deveioomant Strategy for ENI/ZESD/RE] Ylevala/iva
Protectlorn ef Cublnavs
{S2e attacred)

5722 176G Suydbury Prolect Heport Savall/et a|
Goals & Imteractlon 4]tk Cantral
Development

Jure Jungie! What |s proper jeve| of oon
daveiopmant axpense (vertlcal| lntegration,

more software, fewor products etc,)
{doutje=k ]| |)m=Rpview 32 y3, 36 p!t daclsion

and/gr process



’ AL [
sl 000 AGDHDA DATE: 4506=75
FROMG QICK CLAYTOM
04 Productlics Communlicatlon Cudmoraszsn]th g e
? CommunTcatfon Interface with Hu/3w Marcus et al Liids
? 2X: Raporting Puffer
7 Tiny Tarmlnajs 7 :
? Small LSI-11 Systen ClavtonysPyuffer

RCInmjk
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Attachment--00D MINUTES, May 1, 1975

A. Desired integrated
goals & plans

B.
One story. Reality of life.
C.
Significant
interaction. Some time tendency
today.

3 independent
operations.

RC
5/6/75
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Attachment 2 - 00D AGENDA, May 8

5/15 Mill Space--what is the most effective allocation in 00D
terms of group interaction. . :

Larry (Ed Wright) will present a proposal to cover ED Wright
software engineering needs.
30 min
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IN T ERDFFICE MEMORANDUM

- TO: "Dist ﬁtiqn ‘ , , DATE: April 29, 197~//4 4@;
\?QS FROM: Dgze Nevala/£27ry ve | ‘}
g%ﬁ<y V : DEPT: Mechan1cal Engineering
EXT: 2244/ LOC: ML1/E29

- 6744
SUBJ: pDEVELOPMENT STRATEGY FOR EMI/ESD/RFI PROTECTION 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 shieldcd by external skins or internal bulkheads
separating them from the peripherals.

4, 2ll cables not enclosed in the shielded portion of the
cabinet shall have the capability cf being filtered or
shielded to meet proposed EMI/ESD/RFI standards.

We would appreciate any comments or gquestions 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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a | OOD /m k n {JINTEROFFICE MEMORANDUM

bﬁ/,
- LOC/MAIL STOP . .
- JO., OPERATIONS COMMITTEE DATE, 17 April 1975 ¢
FROM. John Fisher :
DEPT. Administration
EXT, 4515

| \ | LOC/MAIL STOP, ML12-1/A50
/\WC} €n |

SUBJ, Tardiness. l o)
for Shedd M

Attached is a one week survey of possible late arrivals and
early departures at Parker Street and in the Mill. When almost
50% of the Parker Street workforce comes in after 8:1%a.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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PKi#3

Population 1,629
People
% of total

monow3
P W N "'." [ v

—

Average Daily Arrivals/Departures W/E 4/4/75

MILL

Population 2,790
People
% of total

8:15/8:30 8:30/8:45 8:45/9:00 TOTAL 4:15/4:30 4:30/4:45 4:45/4:55 TOTAL
' !
379 213 114 706 69 104 147 320
433 4% 6% 9% 19%
l
|
\ ;
- : !
> ] i {
335 152 . 89 576 39 105 88 232
12% 5% ]' 3% 20% 2% 4% 3% 9%
4 | Y
5 1§ \
A
v
17
ARV
v N
/N

o9k
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INTEROFFICE MEMORANDUM

ypation DATE: April 29, 1975 4@
: FROM: Dave Nevala/ rry fNye 49%?

DEPT: Mechanical Englneerlng

EXT: 2244/ LOC: MLl/E29
6744
SUBJ: DEVELOPMENT STRATEGY FOR EMI/ESD/RFI PROTECTION 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-
1 dard cabinet. ‘ ‘ :

1. All undesirable energies/fields'shail 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 canhnot
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 capablllty 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

i
3
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FROM. John Fisher

' DEPT, Administration
EXT. 4515
C] e V’\ LOC/MAIL STOP, ML12-1/A50

~ SUBJ, Tardiness. ] t_Or g,&a{f M (\7’ )

Attached is a one week survey of possible late arrivals 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 12/1 A-51 May 2, 1975
Tom iiekman
cc: Gordon Bell 1271 A-51 Lega
pﬂ%:k Clayton s/2 E-7 4422

Bruce Delagi 5/5 E-71  PK3/F17

Paténﬁ‘award for Len Hughes

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 1like me to go, I will be glad to.

If anyone has any questions, please let me know.

TCS:¢cmg



mﬂaﬂnan INTEROFFICE MEMDQANDL}&/%SQ

TO:

CcC:

SUBJ:

00D

DATE: May 13, 1975

Mark Abbett FROM: Dick Clayton

DEPT: 00D

EXT: 3638 LOC: ML5-2

MINUTES OF 00D STAFF MEETING--5/8/75

Present: G. Bell, R. Clayton, H. Lemaire, J. Marcus, R. Puffer
Guests: M. Abbett, J. Cudmore, M. Depeyrot, D. 0'Connor

1.

Jungle Meeting

Based on Ed Shein'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.

Manufacturing/Development Interfaces

We had a rather wide ranging discussion about a number of topics
raised in Depeyrot'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 Cudmore and Dick Clayton would set up a
one day review of Manufacturing and Product strategy between
00D 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.

Conference Approval Procedures

Bob's proposal was accepted and it is believed John Fisher will
be contacted by Bob for the purpose of another ‘§reen sheet'.

MIT course--deferred to 5/15.

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:mjk
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Eﬂﬁnﬂan INTEROFFICE MEMORANDUM

TO: 00D DATE: May 13, 1975
cC: Mark Abbett FROM: Dick Clayton
DEPT: 00D
EXT: 3638 LOC: ML5-2
SUBJ: 00D STAFF AGENDA--5/15/75
10:30 MIT Course Bob Puffer
10:40 Packaging Strategy (who does what) Puffer/Clayton
11:00 Development Strategy for EMI/ESD/RFI Nevala/Nye
11:30 Marketing Conmittee Interactions Portner/Clayton
11:45 Budget Status Phil Laut
12:00 Future Staff Agenda Topics 00D
12:20 Len Hughes Patent 00D
12:30 End
Future Agenda
Date Topic Responsible
5/22 IPG Switching Project Report Savell et al
Goals and Interaction with Central
Development 45 min.
5/22 Small Computer Systems, How will it Clayton/Puffer
come together 20 min.
5/22 32 bit update (general) 20 min Bel1/Demmer
5/22 32 bit software update 20 min Portner/Wade
Future Jungle--what is proper level of development expense (vertical
integration, more software, fewer products, etc.) [July?]
RC:mjk
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R SUBJ SDLC CHIP

: : MAY T4 W/5 -
a INTEROFFICE MEMORANDUM

DATE: May 12,1975 » ‘ 14 )8".-_,':
" .Julius Marcus . Vﬁ
. CC: Frank Zereski B FROM: Vince Bastiani

“ Dan Hamel s ) .
P DEPT: DECcomm Englneerlngb

EXT: 3292 LOC: ML5/E43

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).

l. Firm commitment to purchase 2500 pieces after acceptance

of prototype with term of 12 months with option to exterd to 18

‘morths. Price is twenty-elght dollars with SMC and 524.50 w1th

. S8ignetics.

2. Firm release for 500 pileces must be issued after acceptance

t“.of prototypes.

3. Each vendor cannot announce details of part (Pinout and
tiring) until two months after delivery of 300 pieces to DEC or two
months have elapsed whichever is greater. This gives us some
corpetitive edge.

NOTE: Signetic wishes to have restrictions removed for
2ll 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 yiltimate 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 order (no front
end money). DEC will be responsible for coordinating Spec. Non
declosure agreement will be signed to try and protect whatever design
information we give them.

These two agreements should be finalized within two to three
weeks (Dan Hamel of Purchasing) is working out the details. Dan
did a very good job at both negotiation sessions providing us with,

I feel, a very good agreement. '

Our commitment now is to have Frank produce a very detailed Spec.
by June first to gat each vendor started.




nIeGilI

SUREgE

1030

10045

LLaGo

Fulure
@MHFEerse

soflwar

7/

T AL INTEROFFICE

OO0 STEFF AGENMUA S/22770 §F MINUTESD

F O S A A O A T A A S T B

it

FILE
¥ w *

3
kS
%

Small swslemsy how will

Logether.

Come

for L8l-11
Fependecloe

Feg o L
SOLTCE

M i s

ueclate (L0 min

G Lo e

o srocuet

FUTURE TOFICE

1y

PG Sucdioury Prodect
o] it Ireberactdon
Nevelorment

e

witin Cent:

Frodguct Flar

o ir Wit MTs
gl . Develoasmert FProgvems)
Comsualer Resource Comnsaolidaelion

Jungile--Whaet are srorer levels of
i lighlt of verticael intesgrations
@y Tewer rroducltsy eleo.

more

MEBC Frososel

PMEMORAMILI

NATE
FROM

cevelos

c1469

FAGE 1

(‘7 e

o

L.

-
UICK 7 TN
X

M5

XM oo ox o4 o

=®

2
=%
*x

Clewltons/Fuiffer

Gale

el
Forlner
Clawlton

g/ emalre

Marcu

Bell/laut et =1

s crsdnle

Savell/Bastiani

Foartne s FufTer
Teicher

fAtmett

ot ledcse

merk

HushesA.emsire



DELIRARD ALUBH TNOQEE AMO0E A USTU SHDOT TTEYS 92A4 1D

* G

ALy BUTEWAY JTEU YL "GZA4d 0 9 GZAA £D WOAS BUTAOW
MELTE FNOUS MOUS $@LRWTLSE QUSBS0L O 18U POLI0Had T TU

SNIYLE L3sama &

1A QUBTW ASUL OUM E0DD DINOUS B0 JEUM ESLomouen
SURLHEAS SO @10 @YY LD DaBNINS @23 THN0T BUTLO L8l
AL LUITM LOTESIIAL0D FUTOELD UE PISSNOISTH I § HL487

MO T LALLM 32

2RLLE G

M3 JHSU L A0 ELONDOGE RO SE0008 T M- THI
Vot L)L LM B TS LS THAD WM EE

O
HBATLTO TS50 S0 LRI «SN0WE 2 W0 09 LaHJ8E8 s

T M2y

P EELEWEL THESE YA MENLAE SUT1O8N B9 UINS) 884 UOTSE T
ATaATLETHEL DUE BELSUDSTD DLI218 0 OATLTSHUNSUT ar)
D BJR BUDLERE N0 ST HDSE B0 BRI LEU) SUDTIRLHDTEU0N

FUTHEEYOA DU WETSH0 ME)EHEASE OAUTTIM @) aqd DED ansyy

TR TED DOOE @ PATIOWME TELMUEBD B, B8 TTU T
FALIATTON AJUE BENESET DOLETHL FUTESHIR WD BEUTYL0M DT 408
A AWTY) IO AU S TEL ANOGE 48yl BWO8% LT ATTEdAUSN)
RGN ATEEWYIEA DAVEDITROD BABLY 09 TTHHE 00 54005 50
ATT®TS Y OHQOBC0LS TEDTATIUT J0¢ BADTAJDE HLIEL )00
D @@ prem ST TERTNE O ;

BE PO AUDD B4 BEEaL TLIHTHMD TR TAIBN0UT
MR TH.L BEOI0L A 20 E S 6 BADYIBLUIDD ALTM

A0L B)ET T

A AEEL annTTout REal)l DraEn goy ¢

TTUS ABOLIT MO SJOR00E HUY 40 H1T00 BUY DHWE TR0 Oy

LLTWHWOD OpT UM b

SATLITTATENDASHY ONTIOYHIYS 8

THABBEDURIN ] SO ANOLE JOaDenJd # 0) BR8D Mag 8 a0y
UAATE TETINLE & S8 TE1IU8104 S7T MAatAsd TTEM aMm 8s4rod
RALTY JE)LY TUDRS H1EDTOURD auo S LTIU8PT TTIR
WL DR 0H HLLENDUT O DTORIT THH8 T8
MALE QIS DTLTUS TS SHTSUOD MOU 834100 84 H&.50480 G0

ALPY. AR

ABHNOD

SEART/G A0 ONTLAAW 44915 Q00

MOLAYTD MIOTO P
Gl e300 L N RN SHLANTW ¥ SL0008/76 WINAOY A:4918 200

o A0

03T

LIH 0T

nbet binn vorw Bivy pree seme were

FHALMMIN

srans



Sl QU BTaFF aGENDG G/22775 8 MINUTES naTEd .
FrOm e NICE CLayYTON

e couwla rick ur $I0RK-$75K in Lthe memory Sres.

Ue sre dgoing Lo seriouslwe sttemst to collectivelw

te rest of the monew.

o~

e FPATENT TO LEN MUGHES

Lern was Tormally sresented & ratent for work on
the L1745 Flosting soint undit.

RT3 mdle



May 21, 1975

Dr. Angel Jordan .
Computer Science Department
Carnegie-Mellon University
Schenley Park

Pittsburgh, Pennsylvania 15213

Dear Angel:

| 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.

Sincerely, . ;

.\
L

HY

i

Gordon Bell .

Vice President, Office of Development
Professor, Computer Science
Carnegie-Mellon University (on leave)

GB:mjk

Attachments: Payment schedule 6/3/7h
Payment schedule 5/20/75

cc: Phil Laut--for payment
Luther Abel
Mike Doreau

DIGITAL EQUIPMENT CCRPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS (1754
(617)897-6111 TWX: 710-347-0212 TELEX: 94.8457
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Dr. Angel Jotdan .

Computer Science Department h : - ‘ -
Carnegie-Mellon University '

Schenley Park

Pittsburgh, Pennsylvania 15213

Dear Angel:
In accordance with your letter of May 23, 1974, | am authorizing

payment for Hike Doreau's support at DEC to work on his PhD. for
the period March |,71974, to June 1, 1975. The amount includes:

Monthly support at $375 for 15 months $5625

Registration at CMU during 1974-~75 at :
/4 time 725
Total .. ‘ o $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 committee of myself,
Professors Grason and Siewiorek, that Mike has a possible and
acceptable thesis topic.

a Sincerely,
g @' N &ng>ézf¢7
CIX A
¥ <
© 22N ‘ WA
< A Gordon Bell .y
d%g g Vice President, Enginecering
C§7 Professor, Computer Science

Carnegie-Mellon University
GB:ka -
cc: Phil Laut--for payment

Luther Abel
Hike Doreau

DIGITAL EQUIPMENT CORFORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(61718975111 TWX: 710-347.0212 TELEX: 94.8457



C147g

e . PAYMENT SCHEDULE . )
Payment for months of: - Payment date o Ampunt
March, April, May, June, 1974 7/25/74 $1500
. July, 1974 : 8/25/74 375
August, 1974 9/25/74 1100

+ CMU Registration
1/4 time at $725

September, 1974 . 10/25/74 375
October, 1974 ' 11/25/74 375
November, 1974 . 12/25/74 375
December, 1974 ‘ 1/25/75 375
January, 1975 S 2/25/75 375
February, 1975 3/25/75 375
March, 1975 : © 4/25/75 - 375
April, 1975 5/25/75 375
May, 1975 6/25/75 ' 375

$6350



PAYMENT

SCHEDULE

Payment for months of:

June, 1975
July, 1975
August, 1975

September, 1975

Phil Laut
5/20/75

Payment date

7/25/75
8/25/75
9/25/75
10/25/75

Amount

$375
375
375
375

$1500

\v\

w1475



DIGITAL EQUIPMENT CORPORATION . 1476

VOUCHER

Payable To:

Name: Carnegie-Mellon University

Address: ¢/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” O E 1 2 3

80 |371 07381 E 98 | 05057

Order Rec'd. Price OK Payment O Check No.

XX Mail Check Please follow payment schedule attached.

Check To Originator

DEC 1-1028



DIGITAL INTERCFFICE MEMORANDUM 147y

PAGE 1

sSUBJ: INTERNAL EDITORS DATE: P5=28=75
FROM: GORDON BELL

EX? 2236

MS3 ML12=1/A51

* * 3* * * 3* * 3* * * * * 3* * * * * * * * * * * *

* # * ¥* * * #* * * * * * ¥* * * * * * ¥* * * * * *

SUBJ: STANDARPDIZATION QF INTERNAL EDITORS FOR THE PREPARATION
OF MEMOS, MANUALS, etc,

To: Distribution

Finally, we are veginning te use our machines Internally
extensively for the prevaration of memos, technical specificatlions,
manuals, etc, and distribuvtion of TwX and mail, 1I’ve heard that

we have to retype documents in machine readable files because

of poor inter=~editor standards, There are a8 number of standards
that miant nhelo us:

1, Programs that have the same name (e,qg, TECO, RUMNOFF) should
penave the same on all systems,

2, Text files mignt vpe interchangeable so that text can be
prepared on nearly any terminal and editor and then post
processed (e,q, ayphenated and justifled), and typeset by
nther proncessors, This take more standardization so that
the typesetters use it,

3, There are several typesetting machines and these have
different innut,

4, 7The terminals (e,qa, Dlabtlo, VT52, LAa36) all nave jdiosyncrasies,

5, New terminals such as the V720 and VT51 provide substantially
more processing of the files at the terminals, By making
coer decisions, 42 can actually increase the load on CPU’s
by usina tnese terminals,,.instead of decreasing it as
intended,

6, There are exXxtensive programs of different classes for all
different systems, and these simply have to be enumerated
so that people can tully use them, (I DON’T WANT MUCH MORE
SOFTWARE WRITTEN TO USE INTERNALLY!) We Seem to have more
programs than peonle can use,

A, Text editors
B, Hyphenation, justification, paglination, etc,
C, ~emo and microfilm filing control,



C1478

' PAGE 2
SuBJ: INTERNAL EDITORS DATE?S @5=28=75
FROMS GORDON BELL

D. wemo distribution and mailing,
E, Tyreset machine control,
Fn etc,

7. Wwe are going into tne business of developing even more
programs for '"word processing” for the unknowledgeable uUser,
(FOr now, I prefer to educate our internal users,,.the
inCreased capability looks worth the effort,) Mary Jane
has brought together 2¢ secretarles in a training course, and
there’s a waiting list for another,

8, There is actually some knowledge about human englneering
of these things, and there roesn’t seem toO be much sharing
of tnis knowledge,

Since there are no external standards, as 1n the case of
langyages (e,q, COBOL, even BASIC, and FORTRAN), we might
have an internal activity to get the standards we

need In the anove area,

How and shall se attack tnis? 1s there anyone responsible for
these utilities or Ao they Just grow torever? For now, I’d

be somewhat happy with

catalog,

GB:mik (e.,qg, the tan key generated an extra llnhe, as you can see,
vhen queded to the line printer: nowever, {t tabs

normally

Distribpution

Pete CoOnklin

Ken Fine

Georqge Friend
Bob Gafforg

Jack Gllimore
M,J, Keeney

Roy Lignhtfoot
Bob MaqQulre
Arnie Goldfein
Bill Kiesewetter

cc: 00D

ritnnut the line feed when typed on an LA36,)

Jim Milton

Stan Qlsen JAI
George Plowman 7 /qmﬂ’
Larrv fortner

Ron Rutledge
Fete Van Roekens
tkd vraclick

rat white

bob Klein

Rob Lane
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DIGITAL INTEROFFICE MEMORANDUM
| PAGE 1
SuUBJ: RUMOR OF THE MONTH DATE? Z5=19=758
FROM¢ GORDON BELL
EX2 2236
MS: ML.12/AS51

* % * * * * * » * * * * * * * * * * » * * * » *

#* * * * * # * * * * * * ¥ » * * » * * * * * * *

SUBJ! INCOMPATIRILITY RUMOR OF THE MONTH?
To: Distn
Say {t isn’t so,

Say that the binary files that RT FORTRAN and FORTPAN IV+
produce rumning under the same operating system (e,dg,
RSX=11/D) are not different?

GBimik

Distribution

Bob Rean

Ron kErender
George Flowman
Pete vVan Roekens

cect Larry Portner



€1503
- FREEAR0 nTeEROFFICE MEMORANDUM

TO: oOperations Committee DATE: June 26, 1975
FROM: Gordon Bell
DEPT: Engineering
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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@ﬂ@ﬂan INTEROFFICE MEMORANDUM

TO.

SUBJ.

LOC/MAIL STOP - ‘
Arnie Goldfein o ' DATE. 24 June 75 //
FROM: Cleh Kostetsky (/ ,[
DEPT. SDC
EXT. 3704

LOC/MAIL STOP.  ML11/E52

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.qg.
MAGtape 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 everythlng done by hand until FY'75 and w1th exp1051ve growth,
the SDC is fertile ground for EDP automation.

/st ‘
attachment : : . *



Cbporate N.C.R. (Millions) _

' snc ($1000) :
Materials ($1000)

Labor, OT, Fringe ($1000)
_ Other

Space

Travel

Ecuipment

Telephone

Freight

Field Service

Camputer

- EDP

- Shipping
Consultants
S.E. Tax ~
Copying Program‘Development
Miscellanecus

Total Other ($1000)

Total Non-Material Expenses
~ ($1000)

Total SDC Expenses ($1000)
Manual Print Costs ($1000)

Total SDC Responsibility
Z§.1000)
Ave # of People

workload (100 Units)
Non~Material Cost Per Unit

vof Production
WeRILOAD = £ Peo p

SLL 5 AR SPENDING PLAN

*=Not charged to SCC in this period

ACTURL PLANNED
FY'71] FY'72 FY'73 FY'74  FY'75 FY'76 FY'77 FY'78 FY'79 FY'80
146.8 187.6 265.5 422.3 505.0  675.0 1028.0 1367.0 1700.0 2000.0
159.4 223.7 316.1 526.8 1139.0 1679.0 2946.0 4082.0 5100.0 60Q0.0
189.4 233.6 382.1 653.0 973.6 1373.1 2008.6 2642.8 3287.1 4027.4
3.2 37.5 53.7  88.4 236.7  326.0 484.0 664.0 902.0 1124.8 .
0.2 0.4 0.2 . 4.8 11.3 22.0 32.0 44,0 60.0  80.0
31.2  22.9 20.8 28,0  36.8 76.0 144.0 255.2 = 336.8 419.6
3.4 7.5 12,1  22.9  34.5 55.4  88.8 122.4 161.6 201.6
* * 3.4 2.4 9.2  15.2 24.2 34,0 44.7  56.2
* * * 41.2  35:7  62.8 119.0 210.8 278.3 346.5
* * * 0.4 18.3 46.9 114.3 204.0 269.2 335.6
* * * * 43,9  140.0 160.0 186.8 213,2 240.4
* * x * 41,2 0.0 0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0  19.9 4.0 8.0 8.0 8.0 8.0
* * * *  116.6  160.5 240.4 327.4 405.5 - 480.0.
* L *  26.1 40.0  40.0  40.0  40.0 4.0
0.5, _1.3 3.1 2.8 6.3 9.6 15.4 ° 21.6 28.4  35.2
66.5 69.5 99.2 191.1 636.6  958.4 1470.1 2138.2 2747.7 3367.9
255.7 303.1 481.3 844.1 1610.2 2331.5 3478.7 47810 6034.8 7395.3
415.1 526.8 797.4 1370.9 2749.2 4010.5 6424.7 8863.0 11134.8 13395.3
N/A NJA  NA N/A 1872.7 2685.0 4679.1 6284.6 7510.7 8378.5
- - - - 4621.9 6695.5 11103.8 15147.6 18645.5 21773.8
37 59 B4 106 141 191 232 266 302
374.0 5i5.7 771.3 1064.7 1612.8 2314.0 3630.2 5104.4 6733.4 8393.4
.99  1.008 - .958  .937  .896 .86l
— 4.0 13 LT 152 /6.4 /9.2 220 25n  27F%

CnCT



TO:

CC:

SUBJ:

LOC/MAIL STOP
Lloyd Tucker PK3-2
Cindy Donovan PK3-2
Andy Dufresne ML5/P66
Mimi Cummings ML5/A20
Phil Laut ML12/A16

Signature Authorization

Phil Laut is authorized to sign purchase
exceed $500,00 for cost center #322,

/ale

1506
INTEROFFICE MEMORANDUM

DATE. June 23, 1975
FROM. Gordon Bell 4

DEPT. Engineering u%;

EXT. 4308 ,8‘,
LOC/MAIL STOP,  ML12/A51 é}}

requisitions. in amounts not to

T

)



TO: Bob Passerello

LOC/MAIL STOP

CcC: Pat McCormick
Harold Trenouth

SUBJ:  PEOPLE DENSITIES

1597
INTEROFFICE MEMORANDUM
g\

-~ ) i \/
DATE. 27 June 1975  “—~17
FROM: Gordon Bell
DEPT: 0ffice of Developnient
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 5-5
Engineering groups, Hardware/Software, Delagi (3-5), Peripherals (1-3),

Production (1-4)? Have we lost density?

GB
mam

Is it in just some groups?
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SUBJ} HARDWARE/SOFTWARE EVALUATION DATE? N6=27=75
FROMS GORDOM BRELL

EX?S 2236

: M81 ML12=1/A51
* ¥ # » # & L I I L SR TR N S . JEEE Y RN DY D N BN S B

L T T S T T SR S S S T S S S S S S S S S }
SUBJt METHODOLOGY OF EVALUATING HARDWARE=MICROPROGRAMe l
PROGRAM (SOFTWARE) TRADEOFFS IN VAX ARCHITECTURE=uDRAFT |

Tot VAXA

We are facing an {ncreasing number of tradeoffs of the above
type, and we should state a clear policy (if ve can). This
document is a start at this. Some relevant qoals and
inpiications:

G3 o compatibility across a ranme,
I4,3 All machines will implement all op codes by some techniaue,

%14,3,1 Op codes which are unimplemented {n some machines
require a clean, consistent method to permit
softwvare execution of the op code,

#14,3,2 For various market places, we mgy emphasize
different orerations (e,q, no floating point,
decimal, dceimal floatinu versus hinary
¢loatina), hence, there may be a rather
dynamic implementation of op codes within a
single model,

#14,3,3 Due to costeeffective goal,_there mav be
opcodes which are not costweffective for microm
code under any conditions, but appear in ISP,
These codes will be infrequently executed,
costly in microcode to implement, but will
nevertheless still be worthwhile in the ISP
even thouqh they are only occasionally executed
(e,0, Quad Divide, sin), Therefore, we must assume
that even in hiah end implementations, some
op codes are hest {mplemented in software!

Speed and Cost Basis
LA T YR L LY YT ¥ L ¥ XYY )

The basic cost and speed (time) qround rulest

1., Generally ROM (microcode) costs versus RAM (software
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SUBJY HARDWARE/SOFTWARE EVALUATION DATE1 P6e37=75
FROM1 GORDON BELL

code) costs will be highly variable as a function of the
implementation,

2, The speed ratio of ROM to RAM is highly variable for
various implementations,

3, There is also the possibility of eXxecuting microcode which
resides in main memory,

For example, for LSIeii; _

A, We assume 2 LSI=11 micros = 1=11 instructions, Since
they are about the same length, then twice as many
bits are recuired for a micro,

B, 12K bits cost $25, or ,25 cents/bit and RAM currently
costs about $8 for 4K, Thus the two have 1dent1ca1
costs, but a aiven program costs 2X as much in microcode,

C. A micro instruction i{s executed In about 1 $/2 cvcles

or ,5 miecro sec,: whereas a PDPwi{ instruction on LS1l=ii
takes 5#7 microsec, But it takes twice as many _

nicro instructions to be equivalent to a PDPwi{ instruction,
Therefore. a ? microinstructions take-1 microsecond

Thus, & microprogram executes Se7X faster in microcode.

In our implementations, let’s assume for now (but I would like
some hard #°’s fedback to me from O0’Loughlin, Kaman, Rothman,
Armgtrong, Dickhut)i

. A factor of 514 in speed for microcode in micro memorv,

2, RDM cost=RAM cost, but 24 times the numher of bits are
requireds hence, 2«4 times the cost for microcode versus
. macrocore, ) o

3, A factor of 2 slow down for microcode stored in main
memorv: and a factor of 2=4 increase in cost over macro=-_
code, Hence, there is no {ncentive for most implementations
to do this.

How Do We Use This?

LA A X X X X 2 X X 2 X 2 LN Y]

For cost reasons, we should move all of the ISP machine
definition to 11 code instead of microcode, This clearly
arqgues for_a clean interface to tradeoff bhetween the two, MNote,
as we are implementina 2 ISp’s, the arquments are especially
Sstrong to do this,
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SUBJ} HARDWARE/SOFTWARE EVALUATION DATES 06=27=75
FROM GORDON BELL

There are three kinds of program versus microproqram substitutions

" that occurt

0; Tradeoff to win phony benchmarks=eno significant use.

1, Tradeoff to get speed, This tells whether somethina
should be in mierocode versus maerocode, It also {ndicates
vhether something should be an ob code to reduce Iestream
over a_subroutine, A typical example is placing floating
point instructions in microcode,

2, Tradeoff to get srace in the object program, permits
deciding whether an op code should be in ISP or not (i.,e,
Just treated as a ¢losed subroutine, or a sequence 0f
instructionseopen subroutine), An example is a call,
return instruction, '

3, In doing the analysis, we must assume that a bit in micro
memory can be traded for a bit {n macromemory,

Microcode versus Macrocode Tradeoff
--,----..--?GIIH-QOGO--...-.FCQ..-- .

Thig analysis is carried out by looking at the instruction
execution freaquency, and determining whether the incremental
gain in performance is worth the increase in cost,

Assymes

1, dp = gain in performance by moving from macro to microcode,
The max is a factor of S=i¢, but has to be multiplied by
freauency of use in aetuval use,

2., 8¢ = price increase due to microcede, normally only a fevw
dollars,

3, Let’s assume sll new features are to behave at least as
well ag Grosch’s law, ieg

p ek X €£*2
and
k = p/C*2
therefore a gain in performance has to follow
dp/dec>32 X k X C
substituting k,
dp/de>=(2Xp)/C
and rearranaing
dp/p>=2X(de/C)
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SUBJ1 HARDWARE/SOFTWARE EVALUATION DATE?S 062775
FROM1 GORDON BELL

Or si{mplv, the relative gain in performance has to exceed
the relative gain in cost by at least a factor ot 2,

NoW test for floatina point, assuming a C=$5,4008y
de=810, dps32, and p=] (i,e, performance fust_doubles with
microcode due to execution frequencies applyvingl

2/1>> 2X108/5008
or o
25> ,004

Let’s anply the test to a complex instructiont assume it is
executed each 572 milliseconds, and each time it is executed
f m{llisecond {8 saved, Also assume de=810 and C=85,000, Note,
that
édp/p = ,002
2%dc/c = ,004 . _
therefore .2@2>,004, and by this criteria, the instruction
{s marainally worthwhile,

Now compare this with a software implementation that is a
factor of 5§ slovwer, and 2 cheapery

dp/p 5 ,0004
2xde/e = L0982

thus since dp/p is less than 2Xdc/c, the feature should be
placed in mierocode:, and not {n software,

(Space Tradeoff) FExtra Instructions in ISP _to Reduce the leStreanm
U-Bw.nﬂfnpow?uon?o-.u-o--uno--.-.h--.ﬂla--..-nﬂv'--?-.-e'-u‘-ﬂnwiﬂuu
By tradina off microconde or macrocode we can add instructions

to the TSP, e must, however, truly save the instructions,

Generally, the arguments are to add instructions, as long as
we ean safelyv ldentify the vse of an instruction,

Fer example, lect’s assume & complex address mode costs 40 micro
word bytes or 2% macroword bytes to implement, Assume that each
subroutine saves 1 byvte by using the instruction, Theretore,
all we need {8 to guarantee a memory with 20 to 42 subroutines,
Whether the instruction 4s in micro or macro code {8 purely a
function of the number of calls,

GBtmik ([FVALSF)




TO:

SUBJ:

John Kulik

M1KE DOREAU

LOC/MAIL STOP

1522
INTEROFFICE MEMORANDUM

DATE. June 27, 1975 — . i/ CQ\O
FROM. Gordon Bell ° . ’
DEPT, 00D DR

EXT. 2236 W
LOC/MAIL STOP.  ML12/A5{

Please extend Mike Doreau's visitor badge until Deéember 31, 1975.
Mike uses the red entrance at Bldg. 21, if you would please inform

the gquard.

Thanks

GB:mjk
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d|ifgli[tlall] INTEROFFICE MEMORANDUM

TO:

CC:

SUBJ:

LOC/MAIL STOP '
Ron Rutledge DATE. 30 June 1975 \
Herb McCauley FROM: Gordon Bell {v

DEPT, Office of Development

Jack Shields EXT. 2236
Al Bertocci LOC/MAIL STOP.  ML12-1/A51
Larry Portner
John Leng

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. I¥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. | want to formally ask for this
help. This is costing us a lot in productivity. What can be done?

GB:mam
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ﬂﬂgﬂﬂan | | INTEROFFICE MEMORANDUM

LOC/MAIL STOP : !‘R~7
TO:  Tom Siekman DATE. 30 June 1975 L\
Ed Schwartz FROM. Gordon Bell ‘
CC: Ken Olsen DEPT. Office of Development
Phil Laut EXT. 2236 .
Mark Abbett LOC/MAIL STOP, ML12-1/A51

Harold Trenouth

SuBJ. THE IDEA OF DESIGNING AND PUTTING EXTERNAL SWITCHES ONFIN-TYPE FLOURESCENT

BULBS WITH NO INSTALLATION

I've 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.”

! 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 ['m only mild-
ly interested in pursuing it as a designer. | do intend to see that
it comes to fruition as a product. Before | proceed, | would like:

1. A decision as to whether the patent belongs to DEC.

2. If it belongs to me, then 1'11 proceed in its development,
probably by getting a competent engineer to bread-board it.

3. If it belongs to DEC, then 1'11 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'd like to proceed
very rapidly. We need about 5000 of them right now for the mill.

The inventor, talking to his friend said,''l| 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." The friend asked, ''What
is it?', and the inventor replied, '"Don't ask me. That's your prob-
lem, since | thought of the idea."

GB:mam
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DIGITAL TNTEROFFICE MEMORANDUM
PAGE 1
SUBJ: WPST DATE: B6=24=15
/ FROM?S GORDON BELL
/ EX3 2236
v/ S ML12m1/A51

* * # * I»:‘/l' * #* $* * * # * L3 * #* * #* * * #* * * *

* * * * % * * * * * 3* * # * * * * * * * #* * * *

SUBRJ: WPST--WORD PROCESSING, STORAGE AAD TRANSMISSION
To: Distribution

The word Processing product looks like a winner, and I belleve
it will be successful, As preople talk about Office Automation,
I look at WPST as belng the highest payoff hecause it eliminates
much trivia while providing better functions (e,g, filing),

Here 1s another w»ay to come at various aspects of &P3 it is
somewhat more unortnhodox,

In the long term, this later approacn is jinevitavler, and wP
must l1ead to “PST for every local environment (e,qg, DEC) witn
capabilities to interconnect environments (i,e, electronic mail),

WEPST can also be looked at as an extension of our local DECnet
messacge switening to Include message (docyment) editing, and
the long term storage and retrieval of documents,

1 hnre we can puruse this second aprroach for internal use
along the lines suggested by Computer Corporation of America;
Friend/Copp: and Alusic/Marcus,

What §{s wpST?

Witk WPST, a conventional wF front end is assumed, &nd the host
Hord pPrecessor 1s used to held all documents including tne archives
In a central fasnlon (though it need not be a single system),

Multil apsST’s would be interconnected,
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suBJg: WPST DATE: 06=24~175
FROM: GORCON BELL

Physically It is Just:

*

¥eswessosee=eamultidrop communications link

*

* eeY MR SRR E e

* % Terminal * duymb or with local page/docunent
#=m=% (CRT) * editing, depending on economies,
* erwTeesswmwR RS

* Terminal *
~e=% (fast typewriter «
* €,3, LAlZ@ *

~==% T(nigh * pNote only used for external communi=

* quality * cations,
wremmeenmmemewother communication links (e,g. TwX)
*

CPU *------—-----—----to otner WFST SYStGF*S ﬂn(’

% % § % o &k Xk Ak Xk sk k k X k Kk Kk k Xk Xk
-

emmenen conventional transaction pro-
cemmmeroman * cessing,
* *

¥ Secondary# # Tertiary (archival)+
* memory * ¥ storage (tape) *
* (d41sk) * * *
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5UBJ: £PST DATE: ve=24-75
FRON S GORDO¥ BELIL

The system carries out the follewing functions:

1, Conventional text (document) preparation either via a
Central, shared program using a dumb terminal or locally on
a smarter, puffered terminal (e,g, VTS1), The text resides
In a file(s) on the system,

2, Since the system also has distribution list files,/the docunments
are inherently ready to send,..o0r can he assumed to be sent,

3, Transmission of the docuyments c¢an be carried out In several
wayss:

A, The document {s automatically printed as in DECnet,

., The reader is notified of messades, The reader
reruses nhis mall via a CFT and deletes his reference
to them, or states he wants the document filed in his
nwn flling system, or prints it, Provided he nasn’t
deleted the document he can retrieve it again,

4, Supseguently, a reader can retrieve any document he has
asked to have in his fille syster, Note, only | copy of tne
docyment 15 stored in this system==ynlike any system pased
on paner, microfilm, etc,

Why s such a System Inevitacle?

Basically, tnis system has to evolve withiln the next 12 vears
pecause all costs (especlally technnlogy) are conspiring to
force Lt, It also provides more carabllity at less money,

1. Peonle coSts are growing at e6-19%/vear. I,.e, DeoPle ale
pricing tnemselves out of the market,

2, Disk storage cnsts are decreasimg at 41%/vear, communications
¢costs for local phones, etc,, are relatively constant,
Terminal costs are decreasing at 25%/vear wnile taking on
more functicnality,

3, the cost of paper, and xeroxing is increasing, £file cabinets,
mall carts:r etc, are also increasing, Such a system {s
printed on a terminal at ,21 versus ,%5 for a page of Xerox

paper,

the xey components whicn it addresses arel
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SuB.Js WPST DATES 26=24«75
FRrOM: GORDON BELL

A, correcting the document (a factor ot 2-4 cheaper) than
with tyoing,

8, Manually Xeroxing, collating and prosting the documents,
C, Transmissjon (mail)==there aren‘t peoble for this,

D, Ovening

E, Filling==-note thils saves filing,..,and for documents with
multiple receivers who file, really blg savings resuilt
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 and service 15 increaibly ingcreasad.
A, Documents are transmitted immediately,

g, Documents can really be retrieved, as opposed to our
current systems, Ideas can be saved, and need not pe

re=invented,

€, Documents can be justified, hyphenated, etc, making¢ for
better readanility, Tyeing is easier,

5, Telephone traffic can ve decreased wnile Significantly
increasing communication, Short messages (questions
and answers) can be transmitted without the need to synchronize
on the phone,

6, A retrieval record of transacticn can exist,

Which part of an Nraganization will Fuy it?

pNormally, [ would be skeptical of such a system because it has

to be sold to the dull, bureaucratic heartland of an organization,
However, in thils case the payoff is so hiah, even the slowest
manager can understand the payoff, Fortunately, we have no
problems in these areas in terms ©0f 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 have to approve such a system, Probably all 3 nave to
buy int

1, Message switcning/communications==the George Friend/Murray
Cepp o0f an organization,
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2, OQO¢fice Services==the part which buys typewriters, Xerox
machines, flle canbinets, and provides for duplicatlng and
mall servicee=~Frank Kalwell,

3, EDPe-=maybe it‘s treated as a cComputer,
4, Personnele=certalnly affected,

our Use

Clearly DEC is the 1ldeal environment because:

1., Wwe have a sharp, aggressive administrative function wnich
analyzes, 1s cost~effective oriented, and can make 1t work,

2., 4Ye have a significant start via:

A, DECnet for nearly the same function==it can be viewed
as an extension, Terminals and organiztion are already
in place, The dJgroup wants to do 1it,

B, EDP whicnh uses terminals interactively,

C. Mary Jane’s course==-«e have a larage numher o0f secretaries
Who are already using our 12%s ¢or tnis purcose,

5, Orientatien to computers,

3, DEC Is growing, if there are major shifts in working, we
can accomnmodate them Iin growth,

How “any ways Can wP (i.e, Office Automation) be Solved and
Which way Is lLikely to vin?

It is possiple that our foray into WP may bpe unsuccessful,
Fortunately it is a3 sideline, (a pjiece ot ala carte software),
but 1t will be valuaple to learning abkout the market,

It certainly 1Is questionaple whetner when peobPle find their
DS31v peing used full time as a WP, they won‘’t look for

cheaper solutions, However, for the casual WP use

it is & barcgain, It als¢c will work on a shared pasls by getting
the price down,

The competition:

1, Won’t there just be stand=alone systems that use the same



SUBJ: WEST DATE? #6=24=75

2.

3.

FROM: GORDON BELL

components we have minus the desk, computer, etC, by the
time we come on the market?

Feally low Cost smart typewriters (even IEM has something
tnat gets one a substantlial portion of the way to our system,
Tne real question is whether typewriter manufacturers (e,g,
Ollivettl) will get it together and join the 22th century.

I*m curious as to whether there’s a plug on the nhevw Selectric
to allow it teo te commuUnicated witnh electrically,

Larger, shared systems such as we assume Xerox mMmay be worklng
One

Otner manufacturerse==particularly Xerox that could build and
market the system,

The telephone company cculd provide this via Teletype 40’s,
and local systems, probebly prohinited., novever.

I1aM is moving toward a communications orientation

tor its computer structures, witn this model, terminals
and the ability to areitrarily intercornect them to
computers and to Interconriect computers become the central
focus, Corputers are de=emphasized, anc merely reside at
nodes to c¢carry out various functions (e,.,g., »P, Or wPE, or
storageyd,

Inherently, tnis is so0 pig, onvious and inevitable that
everyone (inclyding ATT and the governhment) will pe in
trying to bulld, control and get their snare, It is so
important that 1t is not given in the market surveys,.,,.a
sure slgn of suyccess,
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QUR CAPBILITIES VERSUS POSSIBLE COMPETITORS

Basic hardware
Large Disk
Comm, Hdw

Volume Terminals
High quality
CRT
Fast hardcopy

Suitable (RSXeM)
type monitor

Service
Sales

IBM

X
X
X

>

XEROX
X7

no

?

- -~ 0 D=

Fotiall

DEC

X
puyout

OTHER (e,g., Honeywell,

Burroughs
?
?
?

no
probhabily
not vet

?
'

e
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What 1°d like

CCA wants us to work with them In the installation and trial use
0f suen a system, I%4 like this to go in as a DECnet follow on,
and with help from Ken King to assist in the specs and work on
the analysis,

We (DECnet, King and I) ought to start coming at the coste=
effectiveness issue, #y back of fLhe envelope analysls says that
it takes | month pavoff witnin DEC in terms of secretarial time,
Xeroxing, mailing, fi{ling, 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 vear or two, and dain the
understanding nefore taking it to market,

Wnat you tnink?

GBRimik

Distripution

Harketing Committee irwin Jacobs
00D Ken king

Don Alusic Herb meCauley
Jim Bell Ron Futledge

Al Rertocehi Tom Stockebkrand
Murray Copp Mat Telchholtz
Georde Friend Stu Wecker

Jack Gilmore

cec:? Fen Qlsen



June 26, 1975

Professor B. .Shackel

Director: NATO AS! of MC! .
Department of Human Sciences
University of Technology
Loughborough Leicestershire

England

Dear Professor Shackel:

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 | would
encourage you to contact them throuch vour local DEC customer sales
engineer; but in view of the late date, | would be concerngd that they
too, are in a financial bind.

Sincerely, ) . .
N (3

Gordon Bell
Vice President
Office of Development

GB:mjk

cc: Geoff Shingles
Bill McBride

DIGITAL EQUIPMEMNT CORPORATION, 146 MAIN STREET, MAYNARD, MASSACHUSETTS 01754
(61710075111 Twx: 7106.347-0212 TELEX: 94.8457

ci52
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><~:11 MENT OF HUMAN SCIENCES // 154
ALRNE
M
ofessor B. SHACKEL Head of Department June 1975 .-
The Techrnical Director,
Digital Equipment Corporation, CQ
i 2

146 Main Street,
Maynard,
Massachusetts,
U.S5.A.

% s

Dear Sir,

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
accomnodation 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 mot 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-computers seeking support of this nature.
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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 us, then may I assure you that any surplus from the whole Institute
programme will be set into a fund to sponsor fiurther activities in the field
of man-computer interaction. We have already proposed, as you see from the

enclosed papers, the establishment of an international study group. Q%;

I look forward to hearing from you and to 1earn1ng that your Company

can assist us. \ (5
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June 24, 1975

Frederick A. White o

Professor and Industrial Liaison Scientist
Department of MNuclear Engineering
Rensselaer Polytechnic Institute

Troy, New York 12181

Dear Prof. White:
Thanks for your letter in regard to a pqgssible liaison.
1. Adjunct Professors

As a professor of Computer Science and Electrical Engineering at
Carnegie-Mellon University, | believe this is difficult for the
distance involved. If you have someone in mind at DEC, | would
encourage you both to propose this.

2. Industrial-University Research

Fine. What research would you propose here? Can you .give 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 | sent to Dr. Stever of NSF with some examples.

In general, | 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. |[|'m skeptical of spreading ourselves
thinner, 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 vyou interfa;e with Jim Bell, who heads our R&D group.

Look forward to hearing from you. .
Sincerely,

oy
e s o5

ice President, Engineering
E;Pfessor, Computer Science
GB:mjk rnegie~-Mellon University (on leave)
zc: Jim Bell
DIGITAL EQUIFMENT CORPFORATION, 146 MAIN STREET, WMAYNARD, MASSACHUSETTS 01754
{617)897-5111 TWX: 710-347-0212 TELEX: 94.8457
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DIGITAL INTERCFF1CE HMEMORANDUM

C1378

PAGE 1
suBsJt¢ VAXR STATUS DATE BPeE=23=75
FROM GORDCN BELL
EX? 2236
MS? BlLi2=1/A51
# &® * & * * * % %* ¥ * * * * * * * #* * * * * *
TO: FILE
#* * ¥%* #* #* * ¥* * L § 1 * * * ¥ * +* & * * * # * *
SUBJt VAXA STATUS=efor June 24-25 Planning Meeting
To: Distribution

Architecture (Mediumelevel definitien)
This detinition shoyld be ot a form sufficient to build
from, although many tiny issues will have to be resolved,

Addressing: complete nrorosal which satisfles
goesn’t feel riant;
i8 \JUIYI.

geals but
tinal pass recommendation due

Instructioneset: complete final pass by 27 June including
170, condition ¢odes, casllwreturn, and string (first
pass onlvy),

Process=structurey Comvlete,

1/0 {nstructions: will be in Instruction=set,
Arechitectural evaluyationt In preparation due with
ISP (see ISP evaluation and tuning below),

Arcenitectuyre (Detalled definition specification)

We intend to write 2 detalled svecltication which has a text
descrirtion consisting of tne various mechanisms (e.g¢,
their rationale and goals, ano rejected alternatives,
specification also Includes an 1Isp language definition
precisely define the machine,

The
to

This descrirtion can be pared to rrovide the machine reference
manual,

Reauiresy Strecker, Hastinos, Fodgers,
(A really good technical

Hell and Dickman,
writer might be useful)
Completiont: about 2 months,

ISP Ekvaluation andg Tuninq {Fenchmarks)

instructions).,

*

#
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PAGE 2
sSUBJ: VAXE STATUS DATE? P6=23=175
FROM2 GORDOI BELL

Thi{s will proceed concurrent with the detailed definition
specification, The purroOse is to 4ascertailn how well we meet
various code quality andé ease oOf ceneration goals (e,q,

the static and dynamnic code size is a factor of 2 petter than
FORTRAN JIV+ produces) #ith less processing, The aoals

are belng specified now in detall (Fodgers and bBell), Marty
Jacks and Jack Burness #3111 carry out the first evaluations,
we need someone to henchmark us agalnst competition: hF3IZVO,
MGDLCOMP, DG, and Interdata., Coulcd et this done outside, but
prefer not,

Language sSpeclficatlion Contracts

wWe {nteno to have each langua2ze group write a contract
(specification) tor: <coae generation, run time environment and
operating system, and structure ot translator mechanism as it
uses the Is5p, Thus, for CQIlOL, FORTRAN, BagiC, PL/1, 2nd the
Irplementation Languane we can evsluate the IS8R,

Operating System Architecture

The (perating System 1s an extension of the bmaslc machine
arcnitecture to provide certain ryrn time environments, There
has veen no work vet in tnis area, excect to aefine the hardware
generally to accommode various stvle operating systems,

We are long overdue In the estaplishment of goals, coenstraints
and assignment of tasks, etc¢, e rmust nave a princiral architect,

GBimjk

Distribution

John Ruckley Roger Gourd
Peter Conklin Len Huahes
DaveCutler Georce Plewran
Bruce Delagl steve hkhothman
8111 Demmer Larry wage

cce:  VAXA



DIGITAL INTEROFFICE

SUBJ1 LANGUAGE TRANSPORTABILITY

MEMORANDUM

DATE:
FROMs
EX}
MSt

SUBJY 10 BASIC TRANSPORTABILITY TO 11

To: Distribution

I’ve heard a lot of exampleS, problems,

w155

PAGE
26=19=75
GORDON BELL

1

2236

ML12=1/AS51

* * *

and possjibility of

writing interoreters, complilers cand other software) on a
given computer system, and then transporting the language to
another system, At one point, we were considering sych a

system for 10 BASIC to be transported to the i1,

in BL1SS,

With another computer to program tor,

it seems highly desirabhle

written

that we develop techniques of this sort so that languages (for
example) can bpe made avallacle on various systems without

totally rewriting thenm,

Are we doing anvything of this sort on the 1@ for eventual 11

use?

How (can) one bui)ld a program of this sort? (E,g9,,
Automation group hand compiles 1{ BLISS for the 15),

Just make rules to accomplish this?

the Design
Do you

What languages (e,g, COBOL) are more machine independent?

When can we try an experiment of this form,
into a production mode? Can vou people discuss this,

meet with me and explain the position?

GBimik

Norma Abel George Plowman
Pete Conklin Larry Portner
Ron Hamm Larry wade

Jim Mills

SO0 as to move more

and then

*

*

*

*

*
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OBJECTIVE , -10- - | RESPONSIBILITY

Specific
Ciarification of roies and responsibilities of the various management and G. Plowman/L.
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

G2neral Al
Build a high level team with increased visib11ity to the company so they
be recognized, and who with Tncreased visibility of the company, can operate
from the broadest possible perspective.

Specific
Prepare and maintain a menu of likely candidates for both Research and . J. Bell
Advanced Development projects.
Cycle at least 2 superior technical people each year from the research J. Bell
group intoc the Softwere Development activity.
Cycle at least 2 superior technical peop1e each year from the deveiopment G. Plowman/
activity into the Resgarch group. E. Fauvre
Participation in the "Advanced Development” activity. ' ' _ G. Plowman
Aggressive joint planning with the Product Management Group. G. Plowman
Development of a competent and” visible management and technical staff ' E. Fauvre
in the applications area. : .
Aggressive exposure to the Product Lines, Marketing Committee, 00D, etc., E. Fauvre

to help bring focus on growing applications activities in the corporation.

SPeyY
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OTHER CBJECTIVES

OBJECTIVE

Imprecve Services to our Internal and External Customers

pecific

PRODUCT MANAGEMENT

C

ublish overall software business strategy guidelines for use of
roduct Managers and Product LIne Managers (use output from
e

e
)
A
Ted Jehnson‘s‘Committee).

Prepare business plans consistent to the Business Strategy guidelines,
but above all with a sensitivity to our marketing requirements.

Contirue to tighten ties with Software Services.

HARDWARE ADMINISTRATION

Long term plan for supporting needs of software organization.

Increzsed service to the software developers, at decreasing cost to the
corporation.

Proposal on development utilization alterrnatives.

SDC

Automation 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 system for field orders, including an "instan ship" option.

Periodic (twice a year) evaluaticn of kit contents, costs, effectiveness.

RESPONSIBILITY

M. Woolsey

M. Woolsey
M. Woolsey
E. Fauvre
E. Fauvre

- E. Fauvre
0. Kostetsky

0. Kostetsky\

0. Kostetsky

0. Kostetsky

0. Kostetsky

}

LY

194



0BJECTIVE RESPONSIBILITY
2.4.3 General
Strengthen and formalize the inputs to planning and development.
Specific
Have all new product starts approved by Products Committee. ‘ M. Woolsey/L.Wa
Formalize the PSG process; meet at fixed frequency with clear agenda M. Woolsey
and intentions; férmalize inputs from participating groups, and prepare
-formal quarterly reports of product requirements to the Planning and
Development groups.
2.5 Deveiop a Ciear Uniform Process for Maintenance and Field Support
2.5.1 General
..Clarify our software maintenance process in support of new corporate ' M. Woolsey
software warranty.
Estabish an "E.C.0." process for software. G. Plowman
Specific. -
Short term = analysis and proposal of the'"Support Monster" problem. J. Mileski
PEOPLE/ORGANIZATION QOBJECTIVES
Improve Organizational Depth ) : E;
. 3.1.1 Specific és
Implement the Advanced Development function by end of Ql, including at Teast 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 L. Wade
the resource (human, financial, hardware, space) and organizationai
{structure, methodology) requirements in support of Software Engineering
goais. '




QBJECTIVE

Specific

Develop effective Software Product Plans in support of Central Engineering
and DEC-10.

forma]ize 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 tte Product Management Group.

Ciearly document a statement of diagnostic trends in the industry, and long
term plans for 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").

Establish a competitive analysis activity able to evaluate current
competitive products, and predict competitive moves.

Fl

Substantial upgrade in the line management structure.

Availability of skilled applications develcpers in each of the applications
areas of major interest to the corporation.

Staffed and operational high level consulting role fin Reliability Engineering
applying a documented philosophy and methocology for setting Quality and
Reliability goals, and designing, testing and implementing these goals.

3. Increase Emphasis on Individual Respdnsibiiity and Accountability

3.

2.

1

General .

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
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OBJECTIVE . RESPONSIBILITY
Operational new development poiicies. by June. . : G. Plowman
Perform comprehensive review of tlans at the detailed technical G. Plowman/
level for rigid adherence tc specification, standards, quality E. Fauvre/
and reliability goals, and spec discipliine. J. Mileski

Specific
Jointly, with Development and Planning Groups, devise and imple- M. Woolsey

ment a system (the War Room) for tracking and displaying the
plans, resources, commitments, and changes to the plan.

Periodically, with the developmernt manager, review development M. Woolsey
activities for confcrmance to the plan, and issue a report on the
"state of development”.

Uparade the Development Technology/Methodclogy

2.3.1 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 performance analysis tocls.

Specific

Thru Research, bring in at least 2 new products or process J. Bell
technological improvements-each. year.

| 5% %

Develop and disseminate an applications technology with emphasis E. Fauvre

on methods and utilization'of resources.

Aggressively install mechanisms and procedures to aid in the G. Plowman
execution and management of programming projects.

Retter methods for module test program generation; growth in E. Fauvre

this area {(manufacturing support) seems unreasonably high.

A documented philosophy and methodology for setting Quajity and J. Mileski
Reliapility goals, and designing, testing and implementing these
goals.

)
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OBJECTIVE

.3.2 Genersl

A1l 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
50% of all app]icafions work done in high level language.

Significant portion of all diagnostics don2 in high level 1anguage
(Manager to supply definition of significance).

Aggressive support for high level Tlanguage (BLISS) deve]obment
facility. '

.4 Improve the Planning Process

2.4.1 General

2.

»

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 General

Continuously reduce product support costs on a per-product basis. This

includes all aspects of support, such as irternal maintenance, field support,

SDC 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 pians - how will we support our
products in the field?

*High Priority

RESPONSIBILITY
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OBJECTIVE RESPONSIEILITY

Specific

Plowmnan/
Fauvre :
fo0lsey/L. #ad

Have totally transportable device drivers. |

IRE I OP)

—_
e
.

. 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. M. Hoc]sey/L; Wa s
* Short term - clarify compatibijlity goals (10-11, INTRA 1%}, 11/85, 11/70-32) G. Plowman/L. Wac

“and develop compatibility plan. M. Woaclsey

Management support of standards activity and implementation plan for current G. Plowman

and emerging standards. . : .

Development of uniform standards for applications quality, re11ab111ty, £. Fauvre

'documentat1on etc.

5._Simp11fy the Product Offering r
1.5.1 General
Minimization of product set thru standard interfaces, modular implementation, G. Plowman/

etc. Guide]ines in the foreseeable future - there should not be more than M. Woolsey
2 implementations of any language processor or major utility.

Decreased emphasis on ultra small core systems; core is getting cheaper, C. Piowman/
software is more complex. : M. Woolsey

Specific

. Phase out oild versions/multiple versions of products. : M. Woolsey
Better organization of documentation set. 0. Kostetsky

. Share all language and utility manuals; write them once, and change onty . 0. Kestetsky .
the cover. N

| ”

Fewer pages in the manual set, with higher information content. 0. Kostetsky Eg’
Maximum of 3 distribution mediums. 0. Kostetsky ©

. Continuous reduction of per system software kit costs. 0. Kostetsky

*High Priority.



2. PROCESS OBJECTIVES

OBJECTIVE

2.1 Install Software Engineering Process

2.1.1

1540

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 specificelly 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 handling, and memory management?

2.2 Improve Ability to Manage to the Plans

2.2.1

*High Priority

General

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 the plan, including changes in goais,
scope, content, technique, schedule 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
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0BJECTIVE

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.

tach 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 controllirg hardware support commitments.

1.3.3 General
Strong applications orientation ina 11 of our products. Each new development
should specify several planned applications areas and specifically address the
issue of these applications support requirements.
Specific
Establish and maintain a clearing house of all applications development
planned or underway in the corporation.
Formal consulting/planning role to prov1de an "applications requirements"
~input to new systems software.. '
Aggressive participation in new "small systems" development.
4. Establish a Software Product Continuum from Low End 11 through High End 10

1.4.1 General
Have absolute upward compatibility through the entire product set.

Intensify concentration on standards to achieve compatibility goals.

RESPONSIBILITY
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OBJECTIVE | RESPONSIBILITY

100% accuracy of examples in present and future manuals. 0. Kostetsky

T ¥

Zéro defects program in the SDC shipped kits. | 0. Kostetsky -

1.2.2 General

Development and implementation of én overall RAS concept for our products. J. Mileski
Specific

Overall RAS prograﬁ for DEC software (and systems). | J. Mileski

Useful statement of RAS goals for DEC products and a measurement and J. Mileski

feedback system.

Documented RAS goals for all diagnostic products and supportive E. Fauvre
diagnostic plans.

1.3 Improve the Product Contents

1.2.7 Ganeral

l‘.’f)

* Documented technical strategies available and updated at the component, ' G. Plowman
subsystem and system level. How are we going to make cur products?

Specific o

2peciiic )
Hold quarterly "State of the Technology" presentations for interested J. Bell ég
audiences. ’ . ’ ; ' ' =~
Thru Research, bring in at least 2 qew'products or process technological J. Bell
improvements each year.
Develop effective Software Product Strategies in support of Central L. Wade/M. Wools
Engineering and DEC-10. ’
Maintain consistency between the product strategy and the product plans. M. Woolsey

NO DEVELOPMENT OF 32-BIT SYSTEM WITHOUT CLEAR, DOCUMENTED OVERALL E. Fauvre
CIAGNOSTIC STRATEGY. :

*High Priority




OBJECTIVES

LAS3S

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.

Process Objectives

2.1 Install a Software Engineer%ng 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

ro
n
(o]

1
1

velop & cieay uniform process Tor mainlenance and
eld support. "

-h O
—t

People/Organization Objectives

3.1 Improve the organization's depth

J

3.2 Increase the emphasis on individual responsibility and
accountability

3.3 Improve recognition and participation.

Other Objectives

4,1 Improve services to our internal and external customers.



PROCUCT OBJECTIVES

OBJECTIVE RESPONSIBILITY

.1 Gain Market Leadership Position

1.1.1 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 besi in all 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.

1536

Specific

Establish and understand the competitive environment for all software M. Woolsey
products, and demonstrate this understanding in the Business Plans, "family"
plans and in pricing apprcval. presentation.

Develop semi-annual report on our competitive posture in software and M. Woolsey
syst