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ABRSTRACT

The function of the DMC1i diagnostizs is to verify that the
option operates according to specifications, The diagnostics
verfiy that there are no malfunctioas and the all operations
of the DMC1i are correct in its environment,

Parameters must be set up to alert the diagnostics to the
DMC11 conflguration, These paraneters are contained in the
STATUS TABLE and are generated in two wayst 1) Manual
Input « the operator answers gueszions, 2) Autosizing = the
program determines the parameters astomatically,

DZDMH tests the DMCil=AL microeprocessor (MB8200-YB) with high
speed crom, or the KMC11 microeprocassor (MB8204), It perfornms
jump tests on the micro=processor, verifies the control ROM of
the M8200-YB, and tests the CRAM and other unique functions of
the MB8204, If a DMCi1i=AL (M8200-YB) and line unit (M8202~-YA
or MB202~YD) are present, freeerunning tests are performed,
These tests are skipped i{f a KMC (M8204) or no line~unit s
present, The begt test {s with a iineeunit installed, DZDMH
can be used as a Heat Test Diagnost:ic by Manufacturing,

Currently there are four off line d:agnostics that are te be
run in sequence to insure that if an error should occur it
will be detected at an early stage,

NOTE: Additional diagnostics may bhe added {n the future,
The four diagnostics ares

1. DZDMC [REV) Basic W/R and Micro-processor tests

2, DZDME [REV) DDCMP Line unit tests

3, DZDMF [REV) BITSTUFF Line unit tests

4, DZDMG (REV] Low speed jump ancd Freeerunning tests (Heat

test tape) NOTE: DZDMG IS RUN ONLY ON A DMCii=AR (M8200=~YA),
DZDMH (REV] High speed jump ard Free=running tests (Heat

test tape) NOTE: DZDMH IS RUN ONLY ON A DMC1lieAlL (M8200-YR),

REQUIREMENTS

EQUYPMENT

Any PDP11 familv CPU (except an LSI«11) with minimum 8k memory
ASR 33 (or equilivalent)

DMCi1=AL (M8200=YB) or an KMCiieA (¥8204) with a DMCi{1=MA or a
DMC11eMD
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STDORAGE

Program will use all 8K of memory except where ABL and
BOOTSTRAP LOADER reside, Locations 1500 thru 1640; contain
the "STATUS TABLE" Information which is generated at start of
diagnostics by manual {input (questions) or automatically
tauto~sizing), This area i{s an overlay area and should not be
altered by the operator,

LOADING PROCEEDURE

METHOD

All programs are in absolute format and are loaded using the
ABSOLUTE LOADER, NOTE; if the diagnostics are on a media such
as DISK ,MAGTAPE,DECTAPE, or CASSETTE} follow {nstructions
for the monitor which has been provided on that specific
media,

ABSOLUTE LOADER starting address #500

MEMORY # SI1Z2E

4k 17
8k 37
12k 57
16k 17
20k 117
24k 137
28k 187

Place address of ABS loader {nto switch register,
(also place *HALT’ SW up}

Depress ‘LOAD ADDRESS® key on console and release,

Depress "START KEY’ on console and release (program should now
ke loading into CPU)
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STARTING PRNOCEEDURE

a, Set switch register to 000200

b, Depress *LOAD ADDRESS’ key and release

c, Set SWR to zero for *AUTO SIZINS®’ or SWR bitO=l for manual
{nput (questions) or SWR bit7=1 to use existing parameters
set up by a previous start or a voreviously run DMCIl
diagnostic,

d, Depress ’START KEY’ and release, The program will type
Maindec Name and program name ({f this was the first start
up of the program) and also the following:

MAP OF DMC1i STATUS

PC CSR STATH STAT2 STAT3

001500 160010 148310 177777 000000
001510 160020 145320 177771 000000

The program will type *R’ and procead to run the diagnostic,
The above is only an example, This would indicate the status
table starting at add, 1500 in the program, In this example
the table contains the information and status of two DMC1i’S,
THE STATUS TABLE MUST BE VERIFIED BY THE USER IF AUTO SIZING
IS DONE, For information of status table see section 8,4 for
help,

If the diagnostic was started with S8W00=! indicating manual
parameter input then the following shovws an example of the
questions asked and some example aniwers:

HOW MANY DMC11’S T0O BE TESTED?1

01

CSR ADDRESS?160010

VECTOR ADDRESS?310

BR PRIORITY LEVEL? (4,5,6,7)7?5

DOES MICRO=PROCESSOR HAVE CRAM? (Y OR N)N

WHICH LINE UNIT? IF NONE TYPE *N", IF M8201 TYPE "1", 1IF
MB202 TYPE "2"71

IS THE LOOP BACK CONNECTOR ON?Y

SWITCH PAC#1 (DDCMP LINER®)?377

SWITCH PAC#2 (BM873 BOOT ADD)?377

Following the auestions the status map {s oprinted out as
described above, the (Information in the map reflects the
answers to the questions, If the dlagnostic was started with
SW00=0 and SW07s0 (AUTO-SIZING) *hen no questions are asked
and only the statusemap is printed out, If AUTO=-SIZING {s
used the status {nformation must be ver{fied to be correct
(match the hardware), {f {t does not match the hardware the
diagnostic must bpe restarted with SW0N=1 and the questions
answered,
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CONTROL SWITCH SETTINGS

SW 15 Sett Halt on error

SW 14 Set: Loob on current test

SWw 13 sett Inhibit error print out

8W 12 setr Inhibit type out/abell on error,

§W 11 Sety Inhibit iterations, (guick pass)

SW 10 Sety Escape to next test on error

SW 09 Set: Loop with current data

SW 08 Sets Catch error and loop on it

SW 07 Set: Use previous status table,

SW 06 Set: Halt iIn ROMCLK routine betore clocking

micro=processor

SW 05 Set: Reserved

8W 04 Set: Reserved

SW 03 Set: Reselect DMCi1°s desired active

SW 02 Set: Lock on selected test

SW 01 Set: Restart program at selected test

SW 00 Set: Build new status table from guestions, (If SWO7=0
and SW00=0 a new status table is built by
auto~sizing)

Switch 06 and 08«15 are dynamic and can be changed as needed
while the dlagnostic is running, Switches 00~03 and switch 07
are static, and are used only on starting or restarting the
diagnostic,
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4,1,2 SWITCH REGISTER OPTIONS (at start up)

SW 01

sW 02

sW 03

METHOD

RESTART PROGRAM AT SELECTED TEST, It {s stronaly
suggested that at least one pass has been made before
trying to select a test, the reason being {s that the
program has to clear arsas and set up parameters,
wWwhen this switch {5 used the diagnostic will ask TEST
NO,? Answer by typing the number of the test desired
and carrige return to begin execution at the selected
test,

LOCK ON SELECTED TEST, This switch vwhen used Wwith
SW01 will ceause the program to constantly loor on the
selected test, Hitting any key on the console will
let it advance to the next test and loop until a key
is hit again, If SW02=0 when SW01l s used, The
program will begin at the selected test and continue
normal operations,

RESELECT DMC11°S DESIRED ACTIVE, Please note that a
message {8 typed out for setting the switch register
equal to DMCii’s active, this means if the system has
gour DMCiisy bjits 00,01,02,03 will be set in loc
’DMACTV®’ from the switch register, Using this
sWwitch(SW00) alters that 1locationjtherefore if four
DMC11s are in the system ###DO NOT### set switchs
greater than SW 03 in the ap position, this would be
a fata)l error, do not sgelect more active DMCiis than
there is information on in the status table,

At Load address 200

Bt Start with SW 00=t

Ct Program will type message

b H set a switch for =ach DMC desired active,

EXAMPLEY If you have 4 DMC’s but only want to
run the f£irst and tnhe last set SWR bits 0 and
3 = |, PRESS CONTINUE

Fi Number (IF VALID) will be in data 1lights
(excluding 11/05)
Ft Set with any other switeh settings desired,

PRESS CONTINUE,
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DYNAMT( SWITCHES
ERROR $BWITCHES
1, sS4 12 Dejlete print out/bell on error,
2. Sw 13 Delete error printout,
3, SW 15 Halt on the error,
4, SW 08 Goto beginning of the test(on error),
5. sWw 10 Goto next test(on error),
SCOPE SWITCHES
1, SwWo6 Halt in ROMCLK routine before clocking

micro=processor instruction, This allows the
operator to scope a microe=processor instruction in
the static state before it is clocked, Hit
continue to resume running,

2, SW09 (1f enabled by °“SCOP1‘) on an errory If an ‘" is
printed {n front of the test no, (ex, #TEST NO,
10 ) 5wW09 is incorporated in that test and
therefore SW09 is usually the best switch for the
scope loop (8Wi4=0, SWi0=0, SW09m), SWO8=0), If
SW09 {8 not enabeled;y; and there 18 a HARD error
(constant)y SW08 Iis best, (8Wi4m1,0, SWi0=0,
SW09=0, 8SW08=1), for intermittemt errorsy SWidatg
will loop on test reguardless of error or not
error, (SWi4=i, SWi0=0, SW09=0, SW0OB=1,0)

3, 8wt Inhibit i{nterations,

4, SWi4 Loop on current test,

STARTING ADDRESS

Startirg address is at 000200 there are no other starting
addresses for the DMC11 dlagnostics, (See Section 4,0)

NOTES If address 000042 is non-=zero the program assumes {t
is under ACTi1t or XXDP control and will act
accordingly after all available DMC11"s are tested the
proaram will return to ’XXDP’ or *ACT=1t*,

CPERATING PROCEDURE
when program is initially started messages as described |{in

section 4,0 will be printed, and proaram will beain running
the diaconostic
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PROGRAM AND/OR OPERATOR ACTION
The typical approach should be

Halt on error (via SW 15=1) when ever an error occurs,
Clear Sw 15,

Set SW 141 (loop on this test)

Set SW 13t (inhibit error print out)

P S
. o o =

The TEST NUMBER and PC will be tyoed out and possibily an
error messaqe (this depends on the test) to give the operator
an idea as to the source of the problem, If {t s necessary
to know more information concerniny the error reports LOOK IN
THE LISTING for that TEST NUMBER waich was typed out and then
NOTE THE PC of thE ERROR REPORT this way the EXACT FUNCTION of
the test CAN BE DETERMINED,

ERRORS

As described previously there will always be a TEST NUMBER and
PC typed out at the time of an error (providing SW §3s0 and SW
12=0), in most cases additional information will be supplied
in the the error message to give the operator an indication o¢
the error,

ERROR RECOVERY

It for some reason the DMC1i should °*HANG THE BUS’ (gain
control of bus so that console manual functions are inhibited)
an init or power down/up is necessary for operator to regain
control of c¢pu, It this shouid happeny look in location
*TSTNO’ (address 1226)for the number of the test that was
running at the ¢time of the catastrophic error, 1In this way
the operator will have an idea as to what the DMC11 was doing
at the time of the error,

RESTRICTIONS
STARTING RESTRICTICONS

See section 4, (PLEASE)

Status table should be verified reguarcdless ot how program was
started, Also it is important to use this listing along with
the information printed on the TTY to completly 1isolate
problems,
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OPERATING RESTRICTIONS

The first time a DMCi! diagnostic is lcaded into core and run
the STATUS TABLE must be set up, This is done by manual input
(SW00=1) or by autosizing (SW00=0 and SW07=0), Thereafter
however the status table need not be setup by subsequent
restarts or even loading the next DMC dilagnostiec because the
S8TATUS TABLE s overlayed, The current parameters in the
STATUS TABLE are used when SW07=1 on start up,

HARDWARE CONFIGURATION RESTRICTIONS

DMC11(MB3200)= Jumper Wi must be in, and switch 7 of E76 must
be in the OFF position,

KMC(M8204)= Jumper W{ must be in,

LINE UNIT(M8201)= Jumpers Wi, W2, and W4 must be IN, Jumpers
W3, and W5 must be OUT, SW8 of E26 must be {n the ON
POSITION,

LINE UNIT (MB202)= Jumper W1 must be in, ©5W8 of FE26 must be
in the OFF position,

MISCELLANEOQUS
EXECUTINN TIME

All DMCI1 device dilagnostics will give an "END PASS’ message
(oroviding ne errors and swi2=0) within 4 mins, This is
assuming SWii=1 (DELETE ITERATIONS) s set to give the fastest
possible execution, The actual execution time depends greatly
on the PDP11 CPU configuration and the amount of memory in the
system,

PASS COMPLETE

NOTE: FEVERY time the program i{s started; the tests will run
as if SwWit (delete 4iterations) was up (=1), This is to
*VERIFY NO HARD ERRORS® as soon as po8sible, Therefore the
first pass <EACH TIME PROGRAM IS STARTED= will be a ‘QUICK
PASS’ until all DMC11’s in system are tested, When the
diaqgnostic has completed a pass the following is an example of
the print out to be expected,

END PASS DZDMH CSPt 175000 VEC: 0300 PASSES:t 000001
ERRORS: 000000

NOTE? The pas$ count and error counts are cummulitive for
each DMC11 ¢that is running, and are set to zero only
wnen the dilagnostic is started, Therefore after an
overnight run for example, the total passes and errors
for each DMC11 since the diagnosti¢ was started are
reflected in PASSES: and ERROPRS:,
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KEY LOCATIONS

RETURN (1214) Conteins the address; where pbrogram wlll return
when iteration count is reached or if loop on
test is asserted,

NEXT (1216) Contains the address of the next test to be

peformed,

TSTNO (1226) Contains the number of the test nov¥w being
peformed,

RUN (1316) The bit in *RUN’ always points to the DMCit

currently being tegted, EXAMPLES (RUN)
1302/0000000001000000 Means that DMCi1 no,06
is the DMC11 now running,

DMCRQO=«DMCR17

DMSTOO0=DMST17

(1500)=(1640)
These locations contain the information needed
to test up to 16 (decimal) DMC1is sequentialy,
they contaln the C8R,VECTODR and STATUS
concerning the configuration of each DMCii,

DMACTV (1308) Each bit set in this location {ndicates that
the assocjiated DMC1!l will be tested in turn,
EXAMPLES (DMACTV) 1276/0000000000011111 means
that DMC1! no, 00,01,02,03,04 will be tested,
EXAMPLE: (DMACTV) 1276/0000000000010001 Means
that DMCt! no, 00,04 will be tested,

DMCSR  (1404) Contains the CSR of the current DMC11 under
test,

*STATUS TABLE® (1500=1640)

The table is filled by AUTO SIZING cr by the manual parameter
input (questions) as described previously, Also 1f desired by
usery; the locati{ons may be altered by hand (toggled 1in) to
suit the specific configuration,

The example status map shown below contains {nformation for
two DMC11’s, the table can cortain up to 16 DMCIl’S,
Followina the map is a description cf the bits for each map
entry

MAP OF DMCt)1 STATUS

TeEeswswesseRTSTEseEE e

eC CSR STATI STAT2 STAT3

001500 160010 145310 177777 000000
N01%10 160020 016320 000000 000000
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Each map entry contains 4 words which contain the status
informgtion for { DMC11, The PC shows where in core memory
the first of the 4 words is, In the example above the first
DMC’S status i{s Iin locations, 1500, 1502, 1504, and 1506, The
second DMC status 15 located at 1510, 1512, 1514, and 1516,
The information contained in each 4 word entry {s defined as
followst

CSRt Contains DMC13 CSR address

STATiy BITS 00-08 IS DMC1i VECTOR ADDRESS
RIT1521 MICRO~PROCESSOR HAS CRAM
BIT15=0 MICRO=PROCESSNR HAS CROM
BIT{4={ TURNARQUND CONNECTOR IS ON
BIT14=0 NO TURNAROUND CONNECTOR
BIT13=0 LINE UNIT IS AN M8201
BIT13={ LINE UNIT IS AN MR202
BIT12s1 NO LINE UNIT
BITS 09~11 IS DMCii BR PRIORITY LEVEL

STAT2: LOW BYTE IS SWITCH PAC#1 (DDCMP LINE NUMBER)
HIGH BYTE IS SWITCH PAC#2 (BM873 B(OOT ADD)

STAT3y BIT0s1 PERFORM FREE RUNNING TESTS ON KMC
(must be set manually, SEE TEST %0)
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METHOD OF AUTO SIZING
FINDING THE CONTROL STATUS REGISTER,

The autoe=sizing routine £inds a DMC11 as follows: It starts
at address 160000 and tesgts all address in increments of 10 up
to and {ncluding address 167760, If the address does not time
out, the following is done, the first CROM address isg written
to a 125252 then {t {s read back, If {t containg a ={ or
125252 or 63220 a DMC1i or KMCi1 has been found, 1f not, the
address 1s updated by 10 and the search continues, A =1
indicates a DMCi! with no CROM, a 125252 indicates a KMCi1
with CRAM and a 63220 indlcates a DMCi1 with the DDCMP CROM,
Further tests are performed at this point to determine which
line unit, {¢ any, is installed, if a loop=back econnector |1is
installed and various switch settings on the line untit, THIS
IS WHY THE STATUS TABLE MUST BE VERIFIED BY THE USER AND 1IF
ANY OF THE INFORMATION DOES NOT AGREE WITH THE HARDWARE THE
DIAGNOSTIC MUsT BE RESTARTED AND THE QUESTIONS MUST BE
ANSWERED, All DMC11’s {n the system will be found by the
auto~sizer, 1If {t does not £ind a DMC1t the diagnostic must
be restarted and the questions ansvered,

FINDING THE VECTOR AND BR LEVEL

The vector area (address 300-776) {is filled with the
instructien IDT and ‘,+2* (next address), The processor
status is started at 7 and the DMC is programmed to interrupt,
The PS5 s 1lowered by 1 until the DMC interrupts, a delay is
made and if no interupt occures at PS level 3 (because of a
bad DMC11) the program assumes vector address 300 at BR level
S and the problem should be fixed in the dlagnostic, Once the
problem {s fixeds the program should be re=getup again to get
correct vector, If an interupt occureds the address to which
the DMC1i1 {nterupted to is picked up and reported as the
vector, NOTE$ {f the vector reported is not the vector set
yp by yous there {s a problem and AUTO SIZING should not be
done,

SOFTWARE SWITCH REGISTER

If the diagnostic is run on an 11/04 or other CPU without a
switeh reglster then a software switch register is used to
allow user the same switch options as described previously,
It the hardware sSwitch register does not exist or if one does
and it containg all ones (177777) thils software switch
register is used,

Control:

To obtain control at any allowable time during execution of
the diagnostic the operator typres a CTRL G on the console
terminal keyboard, As soon as the CTRL G {is recognized, by
the diaagnostic, the following message will be displayeds
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SWR2XXXXXX NEW?

Where XXXXXX {s the current contents of the software switch
register in octal, The software control routine will then
avajit operator action, At which time the operator is required
to type one or more of the legal characters: 1) 0 = ¥, 2)
line teed(<LF>»), 3) carriage return(<CR>), or 4) control=U
(CTRL U), No check Is made for Jlegality, 1If the input
character is not a <LF>, <CR>, or CTRL U {t {s assumed to be
an octal dioit,

To change the contents of the SSR the operator simply types
the new desired value {n octal -~ leading zeros need net be
typed, And terminates the input string with a <CR> or <LF>
depending on the program action desired as described belovw,
The input value ¥wi{ll be truncated to the last 6 digits typed,
At least one digit must be typed on any given input string
prior to the terminator before a change to the SSR will occur,

when the f{nput string {s terminated with a <CR> the dlagnostic
vill continue execution from the point at which it was
interrupted, 1If a <CR> is the only thing typed the program
will continue without changing the SSR, The <LF> differs from
the <CR> by restarting the program as if it were restarted at
address 200,

If @ CTRL U is typed at any point in the input string prior to
the terminator the {input value will be disregarded and the
prompt displayed (SWR = XXXXXX NEW?),

To set the SSR for the starting switches, f£first 1load the
diagnostic, then nit CTRL G, then start the diagnostic,
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DZDMH LST

DOCUMENT
(2221 T2 TR E T
DZDMH  L&T
L 2a 22222 222 2]

COPYRIGHT 1976
DIGITAL EQUIPMENT CORPORATION
MAYNARD, MASS, 01754

DECDOC VER

00,04

14=DEC=76 161137
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DZDMH

LST

1626

1666

1700

1737

1783

1820

1866

1914

1982

2022

DECDOC VER 00,04 14=DEC=76 16337 PAGE 02

MAINDEC=11=DZDMH=A DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS
COPYRIGHT 1976, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 01754

RN RN RN AR TEST 3 M0d M0 9030003030083 33002000 343030 30 0 20
TEST OF BR RIGHT SHIFT

VERIFY THAT A DEST OF BR RSH (011) OF A MICRO=INSTRUCTION
SHIFTS THE RESULTING BR DATA RIGHT ONCE,

WM RN RNNI RIS TEST 2 S3090030 300009800 300000 0090 4600 3 36 3036 30 30 34 3
I0P CRAM WRITE/READ TEST
FLOAT A § THROUGH EACH CRAM LOCATION

BERRR RSN RN NN RRIN NN TEST 3 0390000303000 30 00 330 503036 30 30 30 34 0 4 3¢
IOP CRAM WRITE/READ TEST
FLOAT A 0 THROUGH EACH CRAM LOCATION

HUN TNt TEST 4 309090090003 00 909690 1000 0 30 00 30 949600 3 96 36 9 90
I0P CRAM DUAL ADDRESSING TEST

WRITE EACH ADDRESS INTO ITSELF,READ EACH

ADDRESS TO VERIFY CORRECT ADDRESSING

HHRRRRRERRRRE R AR SRR DR RN TEST 5 S0uuRRribieibhinennsh e nis
IOP CRAM READ TEST

THIS TEST WRITES THE CRAM WITH THE CROM MICRO=-CODE MAP

THEN READS IT BACK AND COMPARES EACH ADDRESS WITH THE
DUPLICATE OF THE CROM MICRO=-CODE,

W IR NN NN TEST 6 0053959530530 30-0048 3030 06 30 4600 90090 9636 06 3 34
IOP MAIN MEMORY TEST
FLOAT A {1 THROUGH ALL MAIN MEMORY LOCATIONS

NN RN NN AN BN TEST T S0t 0000000000000 06 00003030 3590 0 0
IOP MAIN MEMORY TEST
FLOAT A 0 THROUGH ALL MAIN MEMORY LOCATIONS

MR BRI RRRRERRNR NN s TEST 10 S99 0000000302300 3048 009830 3000000 00 0 000
I0p MAIN MEMORY DUAL ADDRESSING TEST

LOAD EACH MEMORY LOCATION WITH ITS OWN ADDRESS

READ BACK EACH LOCATION TO VERIFY CORRECT ADDRESSING

BN NN NN NNREN TEST 11 2090005003000 3303630302096 98 389090 30 96 30 36 34 6 0
I0P MAR TEST ,

PERFORM DUAL ADDRESSING TEST

USING MAR AUTO=INC FEATURE

WHMS IR E N ERNRRN RNt TEST 12 R3990 900000 00 0030000036503 96 30 04 20 3
I0OP (CRAM) ODT BITS TEST )

LOAD MAR WITH A 0 INC MAR UNTIL IT OVERFLOWS (2000 TIMES)
VERIFY THAT IBUS# 10 BITS IS SET ONLY WHEN MAR BIT 8 IS A ONE
AND THAT IBUS# 10 BITe IS5 SET ON MAR QVERFLOW(2000)

PAGEL

0015



DZDMH

LST

2083

2086

2132

2189

2242

2298

2354

2410

2466

2522

257%

DECDOC VER 00,04

HBUERNSDRERERBRB RN R ERBE TEST 13 e h kw3 %085 0%85
CROM READ TEST
THIS TEST READS EACH ROM LOCATION AND COMPARES

IT TO A SOFTWARE DUPLICATE OF THE CROM, THIS TEST
ALSO TESTS THE JUMP{I) MICRO=PROCESSOR INSTRUCTION,

WM NN ARRERRN TEST §4 000 a 0000003004400 000
CROM TEST OF JuMP(I) NEVEP MICROPROCESSOR INSTRUCTION,
PERFORM THE JUMP INSTRUCTION

VERIFY THAT THE JUM® DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

FRNRRERRURRNRRR R NN 4NN R TEST 15 0300000030333 00003 0030 36 9 36 06 30 30 3000 36 00 36 34
CROM TEST OF JUMP(l) ALWAYS MICRO«PROCESSOR INSTRUCTION,
PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

WRURRRRRNI N RN RN 4NN TEST 16 803300000063 30 30330 30 3090 360030 3630 30 38 30 90
CROM TEST OF JuMp(I) ON C BIT SET MICRO=PROCESSOR INSTRUCTION,
SET THE C BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

HHRREBRRERRRRERNE R0 TEST 17 st s it 0000600 00600 00 0090 30 2
CROM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION,
SET THE 2 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

SRR HNRRRRUAR R RN R NN ENS TEST 20 #ERtts B ebinttstshntitintes
CROM TEST OF JUMP(I)» ON BRO SET MICRO-PROCESSOR INSTRUCTION,
SET THE BRO BIT, PERFORM THE JUMPp INSTRUCTION,

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

WRBERBRRRRNNRNRRNN SR NRNNN TEST 20 0290900003089 00363030 30 95 36 30 3636 00 30 330 30 04 30
CROM TEST OF JUMP(I) ON BR{ SET MICRO-~PROCESSOR INSTRUCTION,
SET THE BR{ BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

WU RN SR RN % TEST 22 0000003000503 90 0000 30 20 363648 0696 00 30 0 000
CROM TEST OF JUMP(I) ON BR4 SET MICRO~PROCESSOR INSTRUCTION,
SET THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

HRNBRRBERNRRE RN NN R NRN % TEST 23 %0000 000000 30000 363000 00 0 0 0
CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION,
SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

WX NN BN h Nt TEST 24 3300300000000 3000 0030 30 00 30 00 3 3030 30 34 3 3
CROM TEST OF JUMP(I} ON C BIT SET MICRO-PROCESSOR INSTRUCTION,
CLEAR THE € BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NOT OCCUR BY RFEADING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

14=DEC=76 16137
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LST

2635

2692

2749

2806

2863

2920

2926

2982

DECDOC VER 00,04 14=DEC*=76 161137

WRRERRBEGRENBNRR R NRREE RN TEST 25 SHRHEHEH0RRAEHEBERERNRBE%%N
CROM TEST OF JUMP(I) ON Z BIT SET MICRO=-PROCESSOR INSTRUCTION,
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

FWMAR RN R WA NANNE TEST 26 3000030900 0030 39002600000 09030 30 3 30 0
CROM TEST OF JUMP(I) ON BRD SET MICRO«PROCESSOR INSTRUCTION,
CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

WA R RN NNt TEST 27 3000650900236 0 3008 3 08 0 3600 96 36 96 963090 9 96
CROM TEST OF JUMP(I) ON BRi1 SET MICROe-PROCESSOR INSTRUCTION,
CLEAR THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

FRURAI NN HN NI TEST 30 5000001000000 00 009036060600 30 30 00 90 963000 36
CROM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTION,
CLEAR THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMP DIN NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

WURHH BB NN NS RN TEST I 0000030303036 30 90000000 00 00 56209040 3036 30 0000 30 3¢
CROM TEST OF JUMP(I) ON BR7 SET MICRO=PROCESSOR INSTRUCTION,
CLEAR THE BR7 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JUMpP DID NOT OCCUR BY READING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),

BRABBRAERERRRNR RN Rn RN E TEST 32 500500000005 0000 00385030980 30 354600 00 0030 20 4 36
CRAM TEST OF JUMp(I) NEVER MICRO=PROCESSOR INSTRUCTION,
PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT
THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,
THEN PORT4 CONTAINS A 37

WRNBRRBERBUN RNk W TEST I3 0000000000000 346933898 009000 00 06 069 00 30 0 34 36 4
CRAM TEST OF JUMP(I) ALWAYS MICRO-PROCESSOR INSTRUCTION,
PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST & BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37
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LST

3041

3103

3168

3227

3289

DECDOC VER 00,04 14=DEC=76 163137

HERBEERRRRR R RN R RN pt bR nt TEST 34 4R et e b@e e dnebanti st esien
CRAM TEST OF JUMP(I) ON C BIT SET MICRO=PROCESSOR INSTRUCTION,
SET THE C BIT, PERFORM THF JUMP INSTRUCTION,

VERIFY THE JuMp DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37

SRERRRBERERRER AR RER SR HRUUE TEST 35 SN RSB ERRURBREERB SRR ERRRE N
CRAM TEST OF JUMP(1) ON Z BIT SET MICRO=PROCESSOR INSTRUCTION,
SET THE Z BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JuMp DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37

WA RN NN RRNE R RN RRNE TEST 36 #0200 0000000600 00 3030 3030 06 300 30 90 30 3 0
CRAM TEST OF JUMP(l) ON BRO SET MICRO-PROCESSOR INSTRUCTION,
SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA I8 MOVED TO PORT4, IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37

W RERRERN RN RRERRRRN NN TEST 3T 0000093055900 00 30 3036303895 30 00 30 30 30 34 %
CRAM TEST OF JUMP(I) ON BR1 SET MICROePROCESSOR INSTRUCTION,
SET THE BRi1 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PNRT4, IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMpP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37

FUBERRARBRERR RN R RN N RBR TEST GO 0903030000300 300830 9000 963 300000 30 00 34
CRAM TEST OF JUMP(I) ON BR4 SET MICRO=~PROCESSOR INSTRUCTION,
SET THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID OCCHR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT 1S AT, THIS INSTRUCTIONM LOADS THE

BR WITH THE LOWEST 8 BITK OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37
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LST

3351

3413

3475

3537

3542

3599

DECDOC VER 00,04 14=DEC=76 16837

WA WA IR NN R d TEST 41 0335303090000 30 303030 00 30003 3030936 0633 3 6
CRAM TEST OF JUMP(1) ON BR7 SET MICRO=-PROCESSOR INSTRUCTION,
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTINN,

VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TG PORT4, IF THIS DATA 1S CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORT4 WILL CONTAIN A 37

ARG RRE NN RN BN TEST 42 0500000030053 2 3220 %
CRAM TEST OF JUMP(I) ON C BIT SET MICRO~PROCES8SOR INSTRUCTION,
CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT DOCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST § BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA Is MOVED TO PORT4, IF THIS DATA IS CORRECT

THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,

THEN PORT4 CONTAINS A 137

PRRERBHERRRERERBERRBRRE RN TEST 43 3000000000000 009 380600 33600 00 36 36 0090 %
CRAM TEST OF JUMP(I) ON Z BIT SET MICRO«PROCESSOR INSTRUCTION,
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUuMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF TRE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PURT4, IF THIS DATA IS CORRECT

THE CRAM PC IS CORRECT, IF THE CRAM PC 18 NOT RIGHT,

THEN PORT4 CONTAINS A 37

BRRR RN BRI NN RRERR RN TEST 44 0000030000030 3000 290 96
CRAM TEST OF JUMP(I) ON BRO SET MICRO«~PROCESSOR INSTRUCTION,
CLEAR THE BRQ BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT
THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT
THE CRAM PC IS CORRECT, IF THE CRAM PC I& NOT RIGHT,
THEN PORT4 CONTAINS A 37

HERERRBRARABRB SRR RN RN TEST 45 #0000 R 00NN N8
CRAM TEST OF JUMP(I) ON BR1 SET MICRO=PROCESSOR INSTRUCTION,
CLEAR THE BR{ BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS TNSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

. THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT

THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,
THEN PORT4 CONTAINS A 37
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LST

3661

3723

3785

3960

4016

4065

4111

DECDOC VER 00,04 14-DEC=76 161137

BRAENRCRBERBEBRN RN R BN nund TEST 46 HAXNRRUEBRERXRRHRRRBRRFRBER
CRAM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTION,
CLEAR THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TC PORT4, IF THIS DATA IS CORRECT

THE CRAM PC IS CORFECT, IF THE CRAM PC IS NOT RIGHT,

THEN PORT4 CONTAINS A 37

RRBERRRBBBRRRRBFRRE SRR R EE TEST 47 SRR 0000300030003 30204 30 2
CRAM TEST QF JUMP(I) ON BR7 SET MICRO=PROCESSOR INSTRUCTION,
CLEAR THE BR7 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DIl NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

THE BR DATA IS MOVED TO PORT4, IF THIS DATA I8 CORRECT

THE CRAM PC IS COREKECT, IF THE CRAM PC IS NOT RIGHT,

THEN PORT4 CONTAINS A 37

SRR BRNERRRBBURRE R US4 U% TEST 50 %0BR0 0000 kNN 0N 28"
FREE RUNNING FLAG MODE DATA TEST

TRANSMIT A MESSAGE AND VERIFY THE RECEIVED DATA

IF NO TURNAROUND CONNECTOR IS ON LINE UNIT LOOP 18 SET,

ALL FOLLOWING TESTS& ARE FREE RUNNING AND ARE PERFORMED

ONLY ON DMC’8 WITH LINE UNITS, IF YOU WISH TO PERFORM

THESE FREE RUNNING TESTS ON A KMC (NORMALLY THE FREE RUNNING TEBTS
WILL FAIL ON A KMC, THE TIMER IS TOO FAST) THEN YOU MUST

MANUALLY SET BITO OF STAT3 IN THE STATUS MAP,

SRRERRBERRRRR RN R AR RN % TEST 54 MBI 050300053530 50 300903 36 94 20
OVERUN TEST

IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE

BUFFER AVAILABLE, VERIFY THAT AN OVERRUN ERROR OCCURS

SRR RN RGN E R0 TEST 52 0000305000000 000 0090 30 9000 00960 0 0 00 06 30 90 04
LOST DATA TEST

IN FREE RUNNING MODE SEND A MESSAGE LONGER THAN THE RECEIVE
BUFFER, VERIFY THAT A LOST DATA ERROR OCCURS,

HRRRRRRRRRERRRREEB RN AR S 00 TEST 53 S0 MBR0RH R0 E N2 W
TRANSMIT NONeEXISTENT MEMORY TEST

IN FREE RUNNING MODE, LOAD A TRANSMIT BA THAT WILL TIME QUT
VERIFY THAT A NONEXISTENT MEMORY ERROR OCCURS

PGB RRRERERRERR R BRARNN TEST S W00 0000000030000 3008300030 00000 36 3 36 4
RECEIVE NON-EXISTEMT MEMORY TEST

IN FREE RUNNING MODE, LNAD A RECEIVE BA THAT WILL TIME OQUT
VERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS
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LST

4169

4204

4248

4288

DEChOC VER 00,04

SRR RN NN BN TEST 5S  03090505 9630303909030 3090 3690 33630 30 4 98 3¢ 96 96 3¢
PROCESSOR ERROR TEST

IN FREE RUNNING MODE, DO A BASE TRANSFER REQUEST AFTER A

BASE HAS BEEN SET UP, VERIFY THAT A PROCESSOR ERROR QCCURS,

WA RN RN RNl TEST S6 S0 90 30000006 000620 5020300030 3600 26 390 0 0 0
PROCESSOR ERROR TEST

IN FREE RUNNING MODE DO A RQI WITH AN ILLEGAL 10 CODE

VERIFY THAT A PROCESSOR ERROR OCCURS

BRI NN RN N% TEST 5T 0000000000503 369096 30336900036 08 0 20 0 30 0
HALF DUPLEX TEST

IN FREE RUNNING MODE, SET HALF DUPLEX AND L U LOOP

SEND A MESSAGE AND VERIFY THAT THERE ARE NO DONES

WHRRNNRRRRN RN RNt RS BRN TEST GO 0309005000030 50000900000 30 3363000 08 0
FREE RUNNING DATA TEST (INTERRUPT DRIVEN EXERCISER)

THIS TEST REPEATEDLY QUEUES UP 7 RECEIVE BUFFERS AND

7 TRANSMIT BUFFERS AND CHECKS DATA WHEN ALL 7 BUFFERS

ARE RECEIVED, TRANSMIT COUNTS RANGE FROM § TO 104, ALSO

ODD AND EVEN TRANSMIT AND RECEIVE BA®S ARE USED, DATA

14=DEC=T76 16137

Is A BINARY COUNT PATTERN, THE RESUME FUNCTION Is CHECKED IN THIS TEST
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100000
040000
020000
010000
004000
002000
001000
000400
000200
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000040
000020
000010
000004
000002
000001

DZDMH MACY11 27(1006) 14=DEC=76
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46
47
48
49
50
s1
52
53
54
55
56
57
S8
59
a0
61
€2
63
64
65
66

68

09=DEC*76 14159

060000
000001
090002
000003
000004
000008
0000086
000007

177776
001200

005746
005726
010046
012600
024646
022626

100000
040000
020000
010000
004000
002000
001000
000400
0100200
000100
000040
000020
000010
0N06004
090002
ano0ol

16132 PAGE

INTRODUCTION TO DHCil

2

1 #MAINDECe 1 «DZDMHeA

DIAGROSCTIC

DMC1t LOCAL CROM, JUMP, AND FREE RURNING TESTS
3 #COPYRIGHT 1976, DIGITAL EQUIPMENT CORP,, MAYNARD, MASS, 01754

$ STARTING PROCEDURE

sLOAD PROGRAM

:LOAD ADDRESS 000200

sSWReO AUTCSIZE

35W07=1 USE CURRENT DMCi1 PARAMETERS
$SWOOm1 INPUT NEW DMC!1 PARAMETERS

$PRESS START

§PROGRAM WILL TYPE "MAINDEC=1i=DZDMHeR

DHCii

sPROGRAM WILL TYPE STATUS MAP

s PROGRAM WILL TYPE "R® TO INDICATE THAT TESTING HAS STARTED
sAT THE END OF A PASS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE

:AND THEN RESUME TESTING

? SUBSEQUENT RESTARTS WILL NOT TYPE PROGRAM TITLE

$SWITCH REGISTER

OPTIONS

H

SWi52100000
§W14=240000
SW13320000
SW12210000
§W1124000
SW10=2000
SWO9=1000
SWOB=400
S4672200
SW06=100
SW0S=40
SW04=20
SWO3=10
SWOZs4
5W01=2
SWoo=1

16332 PAGE 3
DEFINATIONS AND EQUIVALENCIES

GENERAL

1REGISTER DEFINITIONS

RO=&0
Ris%l
R2w%2
Ris%3
Réz4
RS=3S
SPags
PCay?

1GENERAL
1GENERAL
$GENERAL
}GENERAL
$GENERAL
$GENERAL

JPROCESSOR STACK POINTER

1 PROGRAN

3LOCATION EQUIVALENCIES

PS=177776
STACK=1200

$ PROCESSOR STATUS WORD
$START OF PROCESSOR STACK

s INSTRUCTION DEFINITIONS

PUSH1SP35746
POPISP=5726
PUSHRO=10046
POPRO=12600
PUSH2SP=24646
POP2SP=22626

JBIT DEFINITIONS

jeereresnenanane

BIT15=100000
BIT14=40000
BIT12=10000
BIT11=4000
BIT10=22000
BIT921000
BIT8=400
BIT7=200
BIT6=100
BITS=40
BIT4=20
KIT3=10
BIT2=4
RITi=2
RITOS1

yDECREMENT PROCESSOR STACK 1 WORD
s INCREMENT PROCESSOR STACK 1 WORD

$SAVE RO

$RESTORE RO FROM STACK
JDECREMENT STACK TWICE
§ INCREMENT STACK TWICE
+EQUIV EMT,HLT »BASIC DEFINITION OF ERROR CALL

1%y,

3=1,HALT ON ERROR

$=1,L00P ON CURRENT TEST

331, INHIBIT ERROR TYPEQUT

+21,DELETE TYPEOUT/BELL ON ERROR,

3x1,INHIBIT ITERATIONS

1=1,ESCAPE TO NEXT TEST ON ERROR

:31,L00P WITH CURRENT DATA

3=1,L00P ON ERROR

321, USE CURRENT DMC{1 PARAMETERS, 30,AUTOSIZE DMCit
HALT BEFORE CLOCKING MICRO~PROCESSOR INSTRUCTION

sRESELECT DMC14°S TO BE TESTED (ACTIVE)
jLOCK OF 7287 S
sRESTART PROGRAM AT SELECTED TEST
$ INPUT DMC11 PARAMETERS

REGISTER
REGISTER
REGISTER
REGISTER
REGISTER
REGISTER

COUNTER

ON STACK

PAGE:

PAGE:

0022

DMC11 LOCAL CROM, JUMP, AND FREE RUNNIK

0023



TRAPCATCHER FOR UNEXPECTEL INTERUPTS

SIDMH  MACY1S 2701008} < 651} PAGE
DZDMH, P11 05~LEC=76 14350
98
99
100
101
102
103
104
105
106
107
108 000000
109
110
11
112 000024
113 000024 005240
114 000026 000340
115 000030 004658
116 000032 000340
117 600034 004624
118 000036 000340
119 000040
120 000040 000000
121 000042 000000
122 000044 000000
123 000046 003432
124 000052
125 000052 000000
126
127 000174
128 000174 000000
129 000176 000000
130
131 000200
132 000200 000137 002002
133
134
135 001000
136 001000 005377 040515 047181
(2) 001025 104 041515 030461
2)
137 601200
138
139
140
141
142 001200 177570
143 001202 177570
DZDMH  MACY11 27(1006) 14eDEC=76 16132 PAGE
DZDMH, P11 09«DEC=76 14159 PROGRAM
144
145
146
147
148 001204 177560
149 001206 177%62
150 001210 177564
151 001212 177566
152
153
154
155
156 001214 000000
157 001216 000000
1SR 001220 000000
159 001222 000003
160 001224 000000
161 001226 000000
162 001230 000000
163 001232 000000
164 001234 000000
165
166
167
168
169 001236 000000
170 001240 000000
171 001242 000000
172 001244 060000
173 001246 000000
174 001250 000000
175 001252 000000
176 001254 000000
177° 001256 000000
178 001260 000000
179 001262 000000
180 001264 000000
181 001266 000000
1R2 001270 000000
183 001272 000000
184 0031274 000000
185 001276 000000
186 001300 000000
187 001302 000001
188 001304 000000
189 001306 000001
190 001310 000004
191 011312 090901
192 001314 000001
183 0N13te  n00N0O
194
19% 001320 AN1472
teg  NN31322 NNIARTH

sTRAPCATCAER FOR ILLEGAL INTERRUPTS
JTHE STANDARD "TRAP CATCHER" IS PLACED
sBETWEEN ADDRESS 0 TO ADDRESS 776,

31T LOOKS LIKE *PC+2 HALT",

4
JIHRUFHDRREAREREDES

+30
y STANDARD INTERRUPT VECTORS

H

124
+PFAIL
340
JHLT
340
JTRPSRV
340
%40
0
o
[}
S$ENDAD
2u52
=174
DISPREG?O
SWREGy O
«%200
JMp «START
+81000
MTITLEs ,ASCII
+ASCIZ
+51200

s POWER FAIL HANDLER

7 SERVICE AT LEVEL 7

sERROR HANDLER

3 SERVICE AT LEVEL 7

}GENERAL HANDLER DISPATCH SERVICE
3 SERVICE AT LEVEL 7

$SAVE FOR ACT=11 OR XXDP

sRETURN ADDRESS IF UNDER ACTeii OR XXDP
$SAVE FOR ACT~1i OR XXDP

sJFOR USE WITH ACTei{ OR XXDP

tACT+=11 PROGRAM CHARACTERISTICS

ySOFTWARE DISPLAY REGISTER
3 SOFTWARE SWITCH REGISTER

3GD TO START OF PROGRAM

<€3775<12>/MAINDEC=11wDZIDMHeA/<377>
/DMC11 LOCAL CROM, JUMP,

AND FREE RUNNING TESTS/<377>

tINDIRECT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY

DISPLAY:1775%70

SWR1

L)

PARAMETERS,

177870

VARIABLES,

PAGE: 0025

AND TRAP CALLS,

1 INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS

’

TKCSR$
TKDBRg
TPCSRy
TPDER}

1 PROGRA¥ CONTROL PARAMETERS

177560
177562
177564
177566

!

RETURWN
NEXTs
LOCK?
ICOUNTY
LPCNTs
TSTNO3
PASCNT:
ERRCNT¢
LSTERR?

OO0V wWO O

JPROGRAM VARIABLES

jesswsensnansonnun

STRTSW}
STAT:
CLKX3
HMASKXt
TEMPL3
TEMP23
TEMP3t
TEMP4:
TEMPS s
SAVRO?
SAVRyg
SAVR2¢
SAVR3:
SAVR4}
SAVRS:
SAVSPs
SAVPCs
ZEROs
ONE}
MEMLIM:
DMACTV1
DMNUM
SAVACTY
SAVNUMY
RUNS
JEVEN
CREAMY
HILK

0
d
]
[
o
0
o
0
0
0
0
0
0
o
o
0
o
[
1
0

JBLKW
JBLEW
LRL¥YW
JRLKW
o

-

DY, MAP=E
CNT,¥BP=g

sTELETYPE KEYBOARD CONTROL REGISTER
t TELETYPE KEYBOARD DATA BUFFER

3 TELEPRINTER CONTROL REGISTER

S TELEPRINTER DATA BUFFER

18COPT ADDDERR ¥AR T.ONP ON TEST

yADDRESS OF NEXT TEST TO BE EXECUTED

sADDRESS FOR LOCK ON CURRENT DATA

$NUMBER OF ITERATIONS THAT CURRENT TEST WILL RE
yNUMBER OF ITEREATIONS COMPLETED

3NUMBER OF TEST IN PROGRESS

yNUMBER OF PASSES COMPLETED

3 TOTAL NUMBER OF ERRORS

3PC OF LAST ERROR CALL

3SWITCKES AT START OF PROGRAM
1DM STATUS WORD STORAGE

1 TEMPORARY
1 TEMPORARY
1 TEMPORARY
} TEMPORARY
y TEMPORARY

STOPAGE
STORAGE
STORAGE
STORAGE
STORAGE

1RO STORAGE

1R STORAGE

3R2 STORAGE

1R3 STORAGE

JR4 STORAGE

1R5 STORAGE

}STACK POINTER STORAGE
yPROGRAM COUNTER STORAGE

sHIGHEST LOCATION FOR NPR'S
1DMC117S SELECTED ACTIVE,
$sNOCTAL NUMBER DF UMCi1°s,
JORIGINAL ACTV DEVICES
$WORKABLE NUMBER

$POINTER TO RUNNING DEVICE,

1TABLE PCOINTER,
3 TABLE POINTER



DZDMH  MACY1i 27(1006) 14=DEC=76 163132 PAGE 6 PAGE: 0026

DZDMH, P11 09=DEC=76 14159 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS,

197

198 $PROGRAM CONTROL FLAGS

199 s

200 .

201 001324 000 INIFLG: ,BYTE 0 $PROGRAM INITIALIZATION FLAG

202 001325 200 ERRFLG: ,BYTE 0 JERROR OCCURED FLAG

203 001326 000 LOKFLGs BYTE 0 1LOCK ON CURRENT TEST FLAG

2064 561327 200 QV.FLG: ,BYTE 0 JQUICK VERIFY FLAG,

208 JON FTIRST PASS OF EACH DMC11 ITERATIONS WILL BE

2086 JEVEN

207

208 }DEFINITIONS FOR TRAP SUBROUTINE CALLS

209 sPOINTERS TC SUBRDUTINES CAN BE FOUND

210 :IN THE TABLE IMMEDIATLY FOLLOWING THE DEFINITIONS

211

212 Tree : " * *

213 3

214 001330 +TRPTAB1 :

215 104400 SCOPEaTRAP+0 sCALL TO SCOPE LOOP AND ITERATION HANDLER

216 001330 003506 L,SCOPE

217 104401 SCOP1=TRAP+1 JCALL TO LOGP ON CURRENT DATA HANDLER

718 001332 003644 ,5COPY

219 104402 TYPEXTRAP+2 ;CALL TO TELETYPE OUTPUT ROUTINE

220 001334 003674 . TYPE

221 104403 INSTR=TRAP43 $CALL TO ASCII STRING INPUT ROUTINE

222 001336 003756 LINSTR

223 104404 INSTER=TRAP+4 JCALL TO INPUT ERROR HANDLER

224 001340 004062 L INSTER

225 104405 PARAMSTRAP+5 $CALL TO NUMERICAL DATA INPUT ROUTINE

226 001342 004102 o PARAM

221 104406 SAVOS=TRAP+6 JCALL TO REGISTER SAVE ROUTINE

228 001344 004302 JBAVES

229 104407 RESOS=TRAP+7 JCALL TO REGISTER RESTORE ROUTINE

230 001346 004342 +RES0S

231 108410 CONVRT=TRAP+10 JCALL TO DATA OUTPUT ROUTINE

232 001350 004374 LCONVRT

213 104411 CNVRTSTRAP#11 JCALL TO DATA OUTPUT ROUNTINE WITHOUT CR/LF,

234 001352 004406 LCNVRT

235 104412 MSTCLRETRAP+12 $CALL TO ISUE A MASTER CLEAR

236 001354 005370 . JHMSTCLR

237 104413 DELAYSTRAP+13 JCALL TO DELAY

238 001356 005340 DELAY

239 104414 ROMCLK=TRAD+14 JCALL TO CLOCK ROM ONCE

240 001360 00%406 «RONMCLK

241 104415 DATACLK=TRAP+1S JCALL TO CLK DATA

242 001362 005454 JDATACLK

243 104416 TIMERaTRAP+16 $CALL TO DELAY A CLOCK TICK

744 001364 005520 JTIMER

248

24e y- -

247 JrEe * * » * * * (22221224 2222 *
DZDMH  MACY11 27(1006) 14=DEC-76 16132 PAGE 7 PAGE: 0027
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218

249 ;DMC11 CONTROL INDICATORS FOR CURRENT DMC1i UNDER TEST

250 yon

751

25?2 001366 000000 STATI: O

253 801370 ©90000 STAT2: 0

254 001372 000000 STATIT ©

78%

256 ;DMC11 VECTOR AND REGISTER INDIRECT POINTERS

257 :

258

259 001374 000000 DMRVEC! © JPOINTER TQ DMC1i1 RECEIVER INTERRUPT VECTOR

260 001376 000000 DMRLVL: 0 sPOINTER TO DMCi1 RECEIVER INTERRUPT SERVICE PS

261 001400 000000 DMTVEC: © sPOINTER TO DMC1i TRANSMITTER INTERRUPT VECTOR

262 001402 000000 DMTLVL: 0 $POINTER TO DMC11 TRANSMITTER INTERRUPT SERVICE PS

263 001604 600000 DMCSR:  © ¢POINTER TO DMC11 CONTROL STATUS REGISTER

264 001406 000900 DMCSRH: © JPOINTER TO DMC11 CONTROL STATUS REGISTER HIGH BYTE,

265 001410 000000 DMCTLI © tPOINTER TO DNCi1 CONTOL OUT REGISTER

266 001412 000000 DMPO4: O 3POINTER T0 DMCi1 PORT REGISTER(SEL 4)

267 001414 510000 DMPO63 0 $POINTER TO DMC1i PORT REGISTER(SEL 6)

268

269 $TEMP STORAGE

70 jomemeescanes

271

272 009416 000000 TEMP:  o©

273 001460 JE 440

274

275 ;DMC11 STATUS TABLE AND ADDRESS ASSIGNMENTS

276 1= - -

277

278 001500 ,21500

279 0n1%500 DM MAP1

280 001500 000001 DMCROO: ,BLKW 1 JCONTROL STATUS REGISTER FOR DMC1i NUMBER 00

281 001502 000001 DMS100t BLKW 1 $VECTOR FOR DMC11 NUMBER 00

232 001504 000001 D¥S2001 BLKW i 1ODCMP LINE# FOR DMC1i NUMBER 00

283 001506 000001 DMS300: ,BLKH 1 $3RD STATUS WORD

la

285 001510 000001 DMCRO11 BLKW i JCSRTROL 8 5 RECISTER FOR DuC1i NUMBER 01

786 001512 000001 DMS101: ,BLKH 1 JVECTOR FOR DMC11 NUMBER 01

287 001514 000001 DM52011 ,BLKW 1 JDDCMP LINE® FOR DMCii NUMBER 01

268 001516 000001 DMS301: ,BLKW 1§ 13RD STATUS WORD

7289

290 001520 000901 DMCRO2: ,BLKW 1 JCONTROL STATUS REGISTER FOR DMC11 NUMBER 02

291 001522 000001 D4$1021 ,BLKW 1 JVECTOR FOR DMCii NUMBER 02

292 001524 000001 DMS202: ,BLKW 1 }DDCMP LINE# FOR DMC1{ NUMBER 02

293 001526 000001 DM53021 ,ALKW $3RD STATUS WORD

294

295 001530 000001 DMCRO3: ,RLKW 1§ JCONTROL STATUS REGISTER FOR DMC1i NUMBER 03

296 001532 000001 DMS103: BLKW 1 $VECTOR FOR DMC1i NUMBER 03

?97 001534 000001 OM§203: ,RLKW 1 1DDCMP LINEN FOR DMC11 NUMBER 03

29R 001536 0000N% DMS303t ,RLKW 1 $3RD STATUS WORD

298

00 001540 000001 DMCRO4: RLKW 1 $CONTRCL STATUS REGISTEP ¥OR DMC11 NUMBER 04

30t Net1s42  n06n0Y 0¥8104: ,BLKW 3 s VECTNR FOR DMC1i NUMBRER 04

312 001544 000001 0MS204: LBLKW 1 sDDCMP LINE® FOR DMC11 NUMBER 04

333 Ou1%és angnnt DMS304: ,RLKW 1 $3RD STATUS WORD
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304
305 0031550
306 001552
307 001554
308 0031556
309
310 001560
31t 001562
312 001564
313 001566
314
315 001570
316 001572
317 0061574
318 001576
319
320 001600
321 001602
322 0031604
323 0131606
324
325 001640
326 001612
327 001614
328 001616
329
330 001620
331 0901622
332 001624
333 001626
334
335 001630
336 001632
337 001634
3318 001636
339
340 001640
341 n01642
342 001644
343 001646
344
345 001650
346 001652
347 001654
348 nn1656
349
350 001660
351 0N1662
352 001664
351 0016686
354
355 0nt670
356 001672
357 o0ots74
358 001676
359
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DZDMH P11
369 011700

000001
000001
000001
000001

000001
000001
000001
000001

000001
n00001
090001
000001

000001
090001
000001
000001

000001
000001
000001
000001

000001
000001
000001
n00001

neopol
000N01
000001
000001

000001
nooonot
noonol1
000001

noeoot
000001
000004
050001

0noool
000001
0000t
0n0001

000001
000001

000001
000001

2711606)

anpoon
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09=DEC=76 14:59
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PROGRAM

8 PAGE!
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DMCROS: ,BLKW 1 JCONTROL STATUS REGISTER FOR DMC11 NUMBER 05
DM5108s LBLKW 1 JVECTOR FOR DMC11 NUMBER 05

pMS20%3 BLKW 1 yDDCMP LINE# FOR DMC11 NUMBER 0%

DMS305t ,BLKW 1 $3RD STATUS WORD

DMCRO63 ,BLKW JCONTROL STATUS REGISTER FOR DNCii NUMBER 06
DMS106t BLKW 1 JVECTOR FOR DMC1i NUMBER 06

DMS2063 BLKW sDDCMP LINE# FOR DMCi1 NUMBER 06

DMS3061 ,BLKW 1 $3RD STATUS WORD

DNCROTt .BLKW 1 JCONTROL STATUS REGISTER FUR DMC11 NUMBER 07
DM5107% ,BLKW 1 $VECTOR FOR DMC13 NUMBER 07

DM§207: ,BLKW 1 $DDCMP LIKE# FOR DMCii NUMBER 07

DMS307: ,BLKW 1 13RD STATUS WORD

DMCR10% ,BLKW 1 3CONTROL STATUS REGISTER FOR DMC13y NUMBER 10
DMS140t BLXKW { JVECTOR FOR DMC1{ NUMBER 10

DMS210t BLKW ¢ sDDCMP LINEs FOR DMC1i NUMBER 10

DMS310t BLKW 1 33RD STATUS WORD

DMCR11: ,BLKW 1CONTROL STATUS REGISTER FOR DMC1{ NUMBER 11{
DMS111: ,BLEW 1 3VECTOR FOR DMCi1 NUMBER 11

DM5211: ,BLKW 1 JDDCMP LINE® FOR DMCi{ NUMBER 11

DMS311: BLKW 73RD STATUS WORD

DMCR12t ,BLKW 1 jCONTROL STATUS REGISTER FOR DMC11 NUMBER 12
DMS1121 ,BLEW 1 JVECTOR FOR DMC1{ NUMBER 12

DMS212t ,BLKW 1 sDDCMP LINES FOR DMC1) NUMBER 12

DMS$3{21 BLKW 33RD STATUS WORD

DMCR{3s ,BLKW 1 3CONTROL STATUS REGISTER FOR DMCii NUMBER {3
DMS1131 BLXW 1§ JVECTOR FOR DMC1{ NUMBER 13

DMS213t ,BLXW 1 3ODCMP LINE# FOR DMC11 NUMBER 13

DM83131 ,BLEW 1 33RD STATUS WORD

DMCR$4: BLKW 1§ JCONTROL STATUS REGISTER FOR DMC11 NUMBER 14
DM8114s ,PLKW 1§ )VECTOR FOR DMC1i NUMBER 14

DMS2141 BLEW ¢ sDDCMP LINE# FOR DMCi1 NUMBER 14

DMS314t ,BLKW 1 J3RD STATUS WORD

DMCR153 ,BLRW 1 JCONTROL STATUS REGISTER FOR DMC1i NUMBER 1§
DMS11537 BLKW ¢ §VECTDR FOR DMCi1i NUMBER 15

DMS2151 BLKW 3 3DDCMP LINEs FOR DMC11 NUMBER 15

DMS315t BLEW g $3RD STATUS WORD

DMCR16% ,BLKW 1 3CONTROL STATUS REGISTER FOR DMCi1 NUMBER 16
DMB116% ,BLXKW 1 JVECTOR FOR DMCi{ NUMBER 16

DM§2161 ,BLKW 3 3DDCMP LINE# FOR DMC1t NUMBER {6

DMS316t BLKW 1 1IRD STATUS WORD

DMCR171 ,BLKW ¢ sCONTROL STATUS REGISTER FOR DMCii NUMBER 17
DMS117t ,BLKW 1 JVECTOR FOR DMC11 NUMBER 17

DMS2173 ,BLKW  § )DODCMP LINE# FOR DMCi! NUMBER {7

DMS31T: ,BLKW 3 $3RD STATUS WORD

PAGE?
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DM, END: 000000

0028

0029
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361
362
363
364
365
366
367
368
369
370
371
372
373
374
378
37¢
377
378
379
180
381
g2
383
384
385
386
387
388
389
390
391
392
393
394
395
396
397
398
399
490
401
402
403
4n4
405
406
497
408
ans
430
ast
412
613
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414
415
416
417
418
419
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001702
fL1T782

001704

001706
0061710

001712
001714

001716
001720

001722
001724

001726
011730

001732
001734

001736
001740

001742
001744

001746
001750

001752
001754

001756
0n1760

001762
001764

n01766
001770

nnt772
001774

001776
002000
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850880
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

000000
000000

060000
060009

0n000¢
000000

no0000
000000

ane000
000000

0n0a00
000000
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16132
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PROGRAM PARAMETERS, VARIABLES, PND TRAP CALLS,

3DMC11 PASS COUNT AND ERROR COUNT TABLE
s

CNT,MAPS
PACTOOS
ERCTOO:

PACTO1:
ERCTO13

PACTO2:
ERCTO2:

PACTO3:
ERCTO3;

PACTO4:
ERCTO43

PACTOSt
ERCTOS:

PACTOE3
ERCTO6:

PACTO7:
ERCTO7?

PACT10:
ERCT10:

PACTiS:
ERCT113

PACT12:
ERCT12:

PACTL3s
ERCT13:

PACT14:
ERCT141

PACT1S:
ERCT1Ss

PACT16:
ERCT16¢

PACT17:
ERCT17:

16332 PAGE 11
PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS,

FORMAT QF STATUS TABLE

o0 o0 o0 OO

o0 0o ©Oo oo

00 ©0o ©0 o oo

oo oo oo

1PASS CTOUNT FOR DNCi1 WUMBER G0
+ERROR COUNT FOR DMCi1 NUMBER 00

:PASS COUNT FOR DMCi1 NUMBER 01
$ERROR COUNT FOR DMC1i NUMBER 01

3sPASS COUNT FOR DMC11 NUMBER 02
$ERROR COUNT FOR DMC1iy NUMBER 02

sPASS COUNT FOR DMC11 NUMBER 03
3ERROR COUNT FOR DMC{1 NUMBER 03

$PASS COUNT FOR DMCI1 NUMBER 04
sERROR COUNT FOR DMC11 NUMBER 04

s+ PASS COUNT FOR DMC1i NUMBER 05
sERROR COUNT FOR DMC11 NUMBER 05

s PASS COUNT FOR DMCi1 NUMBER 06
$ERROR COUNT FOR DMC1t{ NUMBER 06

$PASS COUNT FOR DMC13$ NUMBER 07
$ERROR COUNT FOR DMC{3 NUMBER 07

¢PASS COUNT FOR DMCi11 NUMBER 10
$ERROR COUNT FOR DMC1{ NUMBER 10

tPASS COUNT FOR DMC1i NUMBER 11
$ERROR COUNT FOR DMCit NUMBER 11

3PASS COUNT FOR DMCi1 NUMBER 12
$ERROR COUNT FOR DMC31t NUMBER 12

$PASS COUNT FOR DMC11 NUMBER 13
$ERROR COUNT FOR DMC11 NUMBER 132

3PASS COUNT FOR DMC11 NUMBER 14
$ERROR COUNT FOR DMC11 NUMBER 14

$PASS COUNT FOR DMCit NUMBER 15
$ERROR COUNT FOR DMCt31 NUMBER 5

$PASS COUNT FOR DMCi1 NUMBER 16
$ERROR COUNT FOR DMC1i NUMBER 16

$PASS COUNT FOR DMCit NUMBER {7
$ERROR COUNT FOR DMC11 NUMBER 17

15 14 13 12 1t 16 09 08 07 06 05 04 03 02 01 00
I I 1 1 I T 1 I 1 1 1 I I 1 1 I I
rc Q N T R o} L R E s T E R1I CSR
1 1 I I I I 1 I I I I 1 1 1 1 I 1
1 1 I I I I 1 I I 1 I I I 1 1 1 1
I # I &1« I %1« I#*71#I« * v T =] R * 1 STATY
I 1 I I I I I 1 I I I I 1 I I I
I I H I I I I I I i I I I I 1 I I
1w B M A ] D * 1w L E ] * I STAT2
I T 1 I 1 I T I b4 I I 1 I I 1 1 1
1 1 1 I I I 1 I I I 1 I 1 I 1 I I
1 I I I bs I I I 1 1 1 1 1 I I 1+1 STAT3
I T I I I I T I 1 I 1 I I 1 I I I
DEFINITION OF FORMAT
rreccassrsressnvsone
CSR: CONTAINS DMC1i CSR ADDRESS
STATi: BRITS 00=08 IS DMCi1 VECTOR ADDRESS
BIiT15=1 MICRO-PROCESS80R HAS CRAWM
BIT15=0 MICRO=PROCESSOR HAS CROM
BIT14=1 ??7?? TURNAROUND CONNECTOR 1S ON
ATIT14=0 NO TURNAROUND CONNECTOR
ATT13=0 LINE UNIT IS AN M8201
KITi13=y1 LINE UNIT IS AN MB8202
RTT12=1 MO LINE UNIT
BITS 09=19 TS DMC1{ BR PRIORITY LEVEL
STAT2: LOWN BYTE [S SWITCH PAC#1 (DDCMP LINE NUMBER)
KTIGH RYTE IS SWITCH PAC#2 (RMR73 BDOT ADD)
STAT3: ATTo={ DN FREF RUNNING TESTS NN XM¥C

(#1I8T BF. SET TO A ONE MANUALLY [PROGRAMS G AND H ONLY))

PAGE?

PAGE?

0630

0031
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470
171
47?2
473
474
47S
476
417
478 002002 012737
479 002010 012706
480 002014 012737
181 002022 013737
482 002030 005037

483 002034 105037
484 002040 105037
485 00204% 012737

486 n02052 012737
487 002060 012737
48R 0n2066 012700
348G 002072 005020
490 (002074 022700
491 002100 001374
492 002102 005037
493 002106 012737
494 002114 012737

495

496 002122 013746
497 002126 013746
138 002132 012737

499 002140 012737
500 002146 012737
501 002154 022777
507 00?162 001402
503 0nNN2164 090407
SN4 002166 (072626
505 002170 012737
506 002176 012737
507 002204 012637
508 002210 012637
509 002214 105737
1% 002220 001006
S11 092222 022737
512 002230 001402
513 002232 104402
514 002236 004737
515 002242 017737

S16  NN22S50 005737
517 002254 0Nn1402
516 002256 005037
519 002262 032737
S20 092270 001012
5?1 002272 105737
527 06?276 100007

%23 002300 005737
524 002304 001006
525 002306 104402

DZDMH
D2DMH P11 09=DEC=T6
576 n02312 000000
527 0n2314 000776
5?9 002316 004737
529 002322 105737
530 002326 00141C

531 0N2330 105737
532 002334 100131
533 002336 032737

534 0p2344 001403

535 002346 000424
536 002350 0n5137
5317 0N2354 104402

53”8 0N02360 012704

530 n02364 010437
54n 002370 012437
541 002274 001411
542 002376 012437

543 002402 012437
544 002406 012437
545  0N2412 §04410
54k 002414 007230
547 002316 000762

548 002420 012700
549
55¢
551
552
553
554
588
55¢
557
%58
559
S6N 002424 013746
SAU 002430 013746
562 002434 005037
563 002440 005037
564 002444 005005
555 002446 011037
566 002452 001530
567 002454 005705

5h8  NN2456 0N1003

569 002460 032740
870 0024646 OD1544
571 PN2470 000404
§72 002472 012760
573 002500 001437
574 002502 012737
S7%  N02510  0N570%
S76  0N2512 Nn1003
577 002514 012703
879  nN2520 0004n2
876 aN2522 012703
59S ANRE2A  N12707
LERREL LR IR R b

MACY11 27(1006)
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14=DEC=76 16132 12 PAGE: 0032
14:59 PROGRAM INITIALIZATICN AND START UP,
yPROGRAM INITIALIZATION
1LOCK OUT INTERRUPTS
$SET UP PROCESSOR STACK
33ET UP POWER FAIL VECTOR
sCLEAR PROGRAM CONTROL FLAGS AND COUNTS
1TYPE TITLE MESSAGE
000340 177776 «STARTt MOV #340,P8 $LOCK OUT INTERRUPTS
001200 MOV #STACK, SP $SET UP STACK
005240 000024 noy 4,PFAIL, Q824 $SET UP POWER FAIL VECTOR
0031310 001314 Moy DMNUM, SAVNUM }SAVE NUMBER OF DEVICES IN SYSTEM,
007556 CLR SWFLG $CLEAR SOFT TYPEOUT FLAG
001325 CLRB ERRFLG sCLEAR ERROR FLAG
001327 CLRE QV,FLG $ZERC QUICK VERIFY FLAG
001470 001320 MOV ¢DM ,MAP=10,CREAMJGET MAP POINTER,
001676 001322 MoV SCNT MAP=4,MILK $GET PASS COUNT MAP POINTER
100000 001316 MOV #BIT1S,RUN sPOINT POINTER 70 FIRST DEVICE,
001702 MOV #$CNT MAP, RO sPASS COUNT POINTER TO RO
235y CLR (RO)+ sCLEAR TABLE
002002 CMp #CNT,MAP+400, R0 3DONE YET?
BNE 238 JKEEP GOING
001234 CLR LSTERR $CLEAR LAST ERROR POINTER
000001 001226 MOV ¥1,TSTNO 3JSET UP FOR TEST 1
002002 001214 MoV # ,START,RETURN 3SET UP FOR POWER FAIL BEFORE
s TESTING STARTS
000006 MOV 846,=(SP) JSAVE CURRENT VECTORS
000004 MOV a84,=(8P) H
002166 000004 MOV #63%, @84 3SET UP FOR TIMEOUT
177570 001202 MOV #177570,8WR 1SET SWR TO HARD SWR ADDRESS
177570 001200 MOV 4177570,DISPLAY 3 SET DISPLAY TO HARD SWR ADDRESS
1777177 177020 cMp #=1,@SWR s REFERENCE HARDWARE SWITCH REGISTER
BEQ 63¢2 $1IF = =y USE SOFT SWR ANYWAY
BR 78 9IF IT EXISTS AND NROT = =f USE HARD SWR
682 cup (SPY+, (SP)¢ 1 ADJUST STACK
000176 001202 MOV #SWREG, SWR sPOINTER TO SOFT SWR
000174 001200 MOV $DISPREG,DISPLAY;POINTER TO SOFT DISPLAY REG
000004 183 MOV (SPY+,084 ;RESTORE VECTORS
000006 MOV (SP)+,086 H
001324 TSTB INIFLG $HAS INITIALIZATION BEEN PERFORMED
BNE 208 1BR IF YES
003432 000042 cMP $SENDAD, 8342 3IF ACT=11 AUTOMATIC MODE, DON’T TYPE ID
BEQ 208
001000 TYPE +MTITLE 3TYPE TITLE MESSAGE
007362 208 JSR PC,CKSNR sCHECK FOR SOFT SWR
176734 001236 MOV 88NR, STRTSW 3STORE STARTING SWITCHES
000042 3T erd2 315 1T RUNNING IN AUTO MODE?
BEQ o+ 3BR IF NO
0n1236 CLR STRTSW 1IF YES, CLERR SWITCHES
0nooot1 001236 BIT #SW00, STRTSW sIF Sw00s1, QUESTIONS ARE ASKED,
BNE 17¢ $BR IF SK00=1
001236 TSTB STRTSW JBITT=127?
BPL 178 $BR IF SW07x0
001306 TST DMACTV JARE ANY DEVICES SELECTED?
BNE 168 $BR IF YES
007058 TYPE, NOACT sNO DEVICES SELECTED,
14=DEC=76 16132 PAGE 13 PAGE: 0033
14159 PROGRA¥ INITIALIZATION AND START UP,
HALT 3STOP THE SHOW
BR 2 3DISQUALIFY CONTINUE SWITCH
010252 1783 JSR PC,AUTO,SIZE ;GO DD THE AUTQ SIZE
001324 1682 TSTH INIFLG sFIRST TIME?
BEQ 2138 3BR IF YES
n01236 TSTB STRTSW 1IF USING SAMF PARAMETERS DONT TYPE MAP
BMI is
000006 001236 BIT #BIT1!BIT2,STRTSW; IS TEST NO, OR LOCK SELECTED
BEQ 24s yIF NO THEN TYPE STATUS
BR 16 1IF YES DO NOT TYPE STATUS
0n1324 218 com INIFLG 1SET FLAG
006126 2482 TYPE ¢ XHERD 3 TYPE HEADER
001500 MoV #DM ,MAP, R4 s SET POINTER
001246 Sst Mov R4, TEMP} 3 SET ADDRESS
001250 MOV (R4)+,TEMP2 $SET CSR
BEQ i8 3ALL DONE IF ZERO
0n§252 MOV (R4§)+,TEMP3 1SET STATY
001254 MoV (R4)+, TEMP4 3SET STAT2
001256 MOV (R4)+,TEMPS ISET STAT3
CONVRT 3 TYPE OUT STATUS MAP
XSTATQ 3
BR 58
001500 183 MOV, #DM MAP, RO 31RO POINTS TO STATUS TABLE
1pheun Enne T » * »
31#AUTO SIZE TEST
$s#THIS TEST VERIFYS THAT THE DMCi15 AND/OR KMC11S ARE AT THE CORRECT FLCATING
13#ADDRESSES FOR YOUR SYSTEM, IF THIS TEST FAILS, IT IS NOT A HARDWARE ERROR,
$1#CHECK THE ADDRESSES OF ALL FLOATING DEVICES (DJ,DH,DQ,DU,DUP,LK,DMC,DZ,KNCY,
1;#IF THERE ARE NO OTHER FLOATING DEVICES BEFDRE THE DMC11, THE FIRST
32#DMC11 ADDRESS IS 760070, KMCi1 IS 760110, NO DEVICE SHOULD EVER BE AT
1 1#ADDRESS 760000,
RS (3L * * EEEE * EEEREREEER
000004 mav %4, =(SP) $SAVE LOC 4
000006 MOV @96,=(S5P) 1SAVE LOC 6
000006 CLR e#6 1CLEAR VEC+2
001252 CLR TEMP3 3CLEAR FLAG
CLR RS $R5=0=DMC, R53«1=KMC
001404 AUSTRT: MOV {ROY,DMCSR JGET NEXT DMC CSR
BEQ AUDONE 1BR IF DONE
TST RS 3DMC OR KMC?
BNE 18 31BR IF XMC
100000 000002 BIT #BIT15,2(R0) jJCHECK FOR DMC CSR
BNE oK 3 SKIP IF XOT DNMC
BR 28 sITS A DMC SO CONTINUE
toonon 000002 18: BIT $BIT1S,2(R0Y sCHECK FQOR KMC CSR
BFQ oK $SKIF IF NOT ¥MC
0n2606 000004 2¢1 MOV #NODEV, Q¥4 3SET UP FOR TIMFOUT
TST RS 3NMC OR KMC?
REE 3s $8R IF ¥WC
000005 Moy #6,R3 $R3 1§ COUNT OF DEVICES BEFORE DMC
3 as 360 ON
annntn 35y Moy $10,R3 $P3 1S COUNT NF DFVICES HEFNRL KMC
nnzIYd ER} »ny ¢DEVTAR, =2 182 IS DEVICE TARLE BONTER
ALSIAR Bl BTy LRI LR PSTAST < 7TH ANDRIAS 180010
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582 002536 00S71}1
583 002540 111204
584 002542 060401
585 002544 005201
586 002546 040401
587 002550 005703
583 002552 001371
589 002554 012737
599 002562 005741
591 002564 020137
592 002570 001403
593 002572 062701
564 002576 000771
595 002600 062700
596 002604 000720
597 002606 122743
598 002610 000002
592 002612 005737
600 002616 001014
601 0N2620 104402
602 002622 007125
603 002624 012737
604 002632 1044114
605 002634 002702
606 002636 104402
607 002640 007167
668 002642 012737
600 002650 010137
610 002654 104410
611 002656 002710
612 002660 005705
613 002662 001003
614 002664 185402
615 002666 007210
61~ 002670 000402
617 002672 104402
618 002674 007220
619 002676 022526
620 002700 000737
£21 002702 000001
622 002704 006
623 002706 001276
624 002710 000002
625 002712 006
626 002714 001262
627 002716 006
62% 002720 001404
629 002722 007
63¢ 002723 017
631 002724 007
632 002725 007
633 002726 007
634 002727 007
635 002730 no7
636  ©£02731 007
637 002732 007
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63% 062734
632 002734 005705
640 002736 001005
641 002740 012705
642  00274% 012700
643 002750 000636
6434 002752 012637
645 002756 012637
546 002762 032737
6347 002770 001422
648 002772 104402
649 002776 005000
650 003000 000000
651 003002 027737
652 003010 (01404
653 003012 104402
654 003016 000000
655 003020 000776
656 003022 017737
657 003030 013700
658 N03034 000009
A%3 003036 012700
A6 053042 012701
661 003046 010120
662 003050 008021
663 003052 022021
664 003054 022700
665 003060 001372
666
667
665
669
670 003062 012706
671 003066 013746
672 003072 013746
673 003076 NNSN00
674 003100 0127137
675 003106 005037
&7&  GG3iie  §637zE
677 003114 022700
67°F 003120 001374
678 0063122 162700
68N 003126 010037
681 003132 012637
682 003136 012637
6K3 003142 000413
6R4 003144 022626
638 N03146 167700
30 003152 162700
£87 003156 022700
KRR 003162 001361
R0 003164 012700
690 003176 000756
A%1  NO3172 012737
U7 0NI200 32737
£33 903208 001111

MAaCY1t 27(1006)
09«DEC=76 14159

14=DEC=T6

002612
001404
000010

000010

001252

002612

1771777
001262

14=DEC=T76

14:59

177777
001500

000006
000004
000010

006046

176174
005707
176154
001306

000300
000302

onieoo

001200
000006
000004

003144
0000086

157776

007776
001304
0600004
000006

000004
on1176
030000

037400

000340
nneong

000004

001276

001252

001236

001312

001306

000004

177774
0012136

16132 PAGE

16832 PAGE

PROGRAM

14
PROGRAM INITIALIZATION AND START UP,
FLOAT: TST (R13
MOVB (R2),R4
ADD R4,R{
INC R1
BIC R4,R1
TST R}
BNE FLOAT
MOV 4ERR,8%4
FY3 TST (R1)
cMp R1;DMCSR
BEG oK
ADD #10,R1
BR FY
nKe ADD $10;R0
BR AUSTRT
NODEV: CMPB (R2)+,=(R3)
RTI
ERR? TST TEMP3
BNE 1s
TYPE
CONERR
Mov $ERR, SAVPC
CNVRT
ERRPC
TYPE
CNERR
MoV #=1,TEMP3
181 MoV R1,SAVR1
CONVRT
CCNTAB
TS8T RS
BNE 3s
TYPE
DMCM
BR 4s
3sg TYPE
KMCH
4s: cMp (SP)+,(SP)+
BR (214
ERRPC: 1
JBYTE 6,2
SAVPC
CONTAB: 2
<BYTE 6.4
SAVRY
+BYTE 6,2
DMCSR
DEVTAB: ,BYTE 7
JBYTE 17
«BYTE 7
+BYTE ?
JBYTE 7
»BYTE 7
LBYTE 7
LBYTE 7
«BYTE 7
15
INITIALIZATION AND START UP,
+EVEN
AUDONE: TST RS
BNE is
MOV #=1,RS
MOV #DM MAP, RO
BR AUSTRT
183 HOV (SP)+, @86
MOV (SP)+,8%4
BIT #3W03, STRTSW
BEQ 3s
TYPE 2+ MNEW
CLR RO
HALT
CMP @SWR, SAVACT
BLOS 28
TYPE »MERR3
HALT
BR -2
281 MOV ASWR,DMACTV
MOV DMACTY, RO
HALT
381 MOV #300,R0O
mev 2302.R1
4s1 L{sh Ris(RO)+
CLR (R1)+
CMp (RO)+,(R1)+
CMP $1000,R0
BRE 48
3 TEST START AND RESTART
}
+BEGINg MOV $STACK, SP
MOV @¥6,=(5P)
Mov 884, ~(SP)
CLR RO
MOV $28,9%4
CLR 113
653 T8T {ROJ+
Cup #157776,R0
BNE 68
5UB #7776,R0
753 MOV RO,MEMLINW
MOV {(SP)+,04%4
MOV {SP)+,@%6
BR 108
281 CMP (SP)+,(SP)+
SUB #4, R0
sUB $7776,R0O
CuMp #30000,R0
BRF 7s
MoV #37400,R0
BR 7s
108 Hay #340,PS
BTT 2RIT2,8TRTSH

REG

is

PAGE$

sCHECK ADDRESS IN Ri

tIF NO TIMEOUT, GET NEXT ADDRESS
sIN R1

'

1

$ANY MORE DEVICES TO CHECK FOR?
38R IF YES

$OK ONLY DMC’S ARE LEFT, SET UP FOR TIMEOUT
s CHECK DMC ADDRESS

$DOES IT MATCH

$BR IF YES

$GET NEXT DMC ADDRESS

3D0 IT AGAIN

$SKIP TO NEXT DMC CSR

$1CONTINUE

JOX TIMEQOUT, INC R2, DEC R3
$RETURN

JCHECK FLAG IF = 0 TYPE HEADER
1 SKIP HEADER

s TYPEOUT HEADER MESSAGE
$CONFIGURATION ERRORI!?!

$SAVE PC FOR TYPEOUT

s TYPE OUT ERROR PC

!
$ TYPE REST OF HEADER

i
$SET FLAG SO IT ONLY GETS TYPED ONCE
$SAVE R1 FOR TYPEQUT

JTYPE CSR VALUES
$DMC OR KMC ?
1BR IF KMC

3CONTINUE

s ADJUST STACK
$BR TO GET OUT

PAGE:

sOMC?

1BR IF KMC AND ALL DONE

3SET RS TO =1 (KMC)

sRESET RO TO START OF TABLE
$1GO DO XMC’S

$RESTORE LOC 6

$RESTORE LOC 4

3SELECT SPECIFIC DEVICES??

3BR IF NO,

s TYPE THE MESSAGE,

$2ZERO DATA LIGHTS

$WAIT FOR USER TO TELL WHAT DEVICES TO RUN
318 THE NUMBER VALID?

3$BR IF NUMBER IS OK,

$TELL USER OF INVALID NUMBER,
3 STOP EVERY THING,

$RESTART THE PROGRAM AGAIN,
1GET NEW DEVICE PATTERN

3 SHOW THE USER WHAT HE SELECTED,
sCONTINUE DYNAMIC SWITCHES,
$PREPARE TO CLEAR THE FLOATING
s VECTOR BAREA, 300-776

$START PUTTING "PC+2 = HALT"
3IN VECTOR AREA,

3 POP POINTERS

7ALL DONE??

48R IF NO,

$SET UP STACK

1SAVE LOC 6

JSAVE LDC 4

$START AT 0

3SET UP FOR TIME OUT
3TO AUTOSIZE MEMORY
JCHECK ADDRESS IN. RO
315 IT AT LEAST 28K
#BR IF NO

$SAVE 2K FOR MONITORS
;STORE MEMORY LIMIT
;RESTORE LOC 4
;RESTORE LOC 6
2CONTINUE

$ADJUST STACK

$GET LAST GOOD ADDRESS
$SAVE 2K FOR MONITORS
;IS IT aK?

:RR IF NO

:IF 8K DON’T SAVE 2K

:LOCK O"T IXTERRUFTS
;CHECK FOR LOCK ON TEST
3RR IF NO LOCK DESIRED,

0034

0035



DZDMH MACY11 27(1006)
DZDMH, P11 09=DEC=T6
694 N03210 104402
695 003214 012737
696 003222 012737
6§97 003230 000406
A96 003232 013737
€99 003240 0113737
700 003246 012737
701 003254 032737
70?7 003262 001002
703 003264 104402
704 003270 000177
DZDVMF  MACY11 27(1006)
DZnMk,PIL 09=~DEC=-T6
T0%
70k
707
718
709
710
71t 003274 00000%
712 0063276 005037
713 003302 105037
714 003306 005237
715 003312 013777
Ti6 003320 104402
P.T 503324 1tene
T1f 003330 104411
719 003334 104402
720 003340 104441
721 0N3344 104402
722 003350 104411
723 003354 104102
724 003360 104411
725 003364 013700
726 003370 013720
7127 003374 013720
778 703400 005337
729 003404 001017
730 003406 112737
711 003414 013737
732 0n3422 01370%
733 003826 001406
734 0n3430 00000S
735 003432
736 003432 0047114
7317 003434 0N0240
738 003436 000240
739 003440 000240
740  0n3442 000240
741 003444 012737
742 003452 000137
743 003456 000001
744 003460 nne
745  Nn3462 001404
716 003464 000001
747 03466 no4
749 0N3I4TO 001374
742 003472 000001
780 003474 noe
781 003476 001230
752 f0D3IS00 0009701
753 N03S02 nok
754  0n3SNA  ON1232
%%
754
167
TRK
TR ANIENR nnaTy
TEN oIS nrunys

14=DEC~75
14159

005745
000240
000240

003640
003642
007620
000002

005657
175720

14=DEC=76

14159

001234
001325
001230
001230
005635
anEvan
003456
006002
003464
006010
0023472
006921
003500
001322
001230
001232
001314

000377
001310
000042

007620
007620
n02
002

no2

no2

10T3IRY

003522
003524

003522
003524

001214
001236

175660

001327
001314

001214

16132 P2GE 16

PROGRAM INITIALITZATION AND START up,

181

k131
463

581

16132 PAGE 17
E

TYPE
MOV
¥ov
BR
MOV
MOV
Mav
BIT.
BNE
TYPE
JMp

ND OF PASS ROUTINE

EOP1

SENDAD:

RESTRT}

XCSRy

XVEC:

XPRSSy

XFER:

» MLOCK

#NOP, TTST
#NOP, TTST+2
36

BRW,TTST
BRX, TTST+2
#CYCLE,RETURN
#SWO0L, STRTSW
S8

+MR

@RETURN

JEND OF PASS

JTYPE NAME OF TEST
JUPDATE PASS COUNT
JCHECK FOR EXIT TO ACTeld
JRESTART TEST

RESET
CLR
CLR®
INC
MoV
TYPE
TYPE
CNVRT
TYPE
CNVRT
TYPE
CNVRT
TYPE
CNVRT
MoV
MoV
Moy
DEC
BNE
MOVE
MoV
MOV
BEO
RESET

J8R
NOP
NOP
NOp
NOP
Mov
JMp

1
+BYTE
DMCSR
1
«BYTE
DMRVEC
1
WBYTE
PASCNT
1
+RYTE
ERRINT

LSTERR
ERRFLG
PASCNT
PASCNT, aDISPLAY
»MEPASS
»MCSRX

»XCSR

P MVECX

+XVEC
»MPASSX
+XPASS

+ MERRX

+ XERR
MILK,RO
PASCNT, (RO)+
ERRCNT, (R0O)+
SAVNUM
RESTRT
$377,0V,FLG
DMNUM, SAVNUM
8442,R4
RESTRT

PCy (RY)

#CYCLE,RETUPN

CYCLE

6,2

4,2

6,2

6,2

PAGE:

JTYPE LOCK SELECTED,
JADJUST SCOPE ROUTINE,

JSET UP TO LOCK

JCONTINUE ALONG,

PREPARE NORMAL SCOPE ROUTINE

0026

3LOCK NOT SELECTED, SET UP FOR NORMAL SCOPE LOOP

$START AT “CYCLE" FIND WHICH DEVICE TG TEST
s1IS TEST NO, SELECTED?
sBR IF YES

1 TYPE R
3 START TESTING

PAGE:

yMAKE THE WORLD CLEAN AGAIN,
1CLEAR LAST ERRNR PC

1CLEAR ERROR FLAG

JUPDATE PASS COUNT

sDISPLAY PASS COUNT

1 TYPE END PASS

3 TYPE CSR

JSHOW IT

$ TYPE VECTOR

$BHOW IT

s TYPE PASSES

$SHOW IT

1 TYPE ERRORS

ySHOW IT

JGET POINTER TO PASS COUNT
ySTORE PASS COUNT FOR THIS DMCi}
$STORE ERROR COUNT FOR THIS DMCii
yARE ALL DEVICES TESTED?

}BR IF NO,

)SET THE QUICK VERIFY FLAG,
sRESTORE THE COUNT

sCHECK FER ACT=11 OR DDP

3 IF NOT, CONTINUE TESTING

$8TOP THE SHOW==CLEAR THE WORLD

$8COPE LONP AND INTZRBTTION HANDLER

FANECY FNT SNTT SWR
PREVE wn "B ATACR

6037



PAGE: 0038

GENERAL UTILITIES (TYPESUT, ZRROR, SCOPE, ETC)

BIT #BIT14,85WR 3 *LOOP ON THIS TEST"?

BEQ 18 $BR.IF NG, (IF LOCK SwWoi=ij; THIS LOC =240)
BR 3 $GDTO 38 (IF LOCK SWOi=1j THIS LOC 3240)
TSTB ATKCSR sXEYBOAD DONE?

BPL 3s 38R IF NO, (LOCK: HIT KEY TO GOTO NEXT TEST)
Mov GTKDBR,RO 3CLEAR DONE BIT

BR 23 3CONTINUE

BIT #5SW11,@SWR sDELETE ITERATION? (GQUICK PASS)

BNE 28 jBR IF YES

T5TB AV, FLG JHAVE PASSES BEECOHMPLETED?

BEQ 28 3BR IF QUICK PASS,

INC LPCNT ;UPDATE ITERATION COUNTER

CMP LPCNT, ICOUNT $tARE ALL ITERATIONS DONE??

BLOS as 3BR IF NOT YET

CLRB ERRFLG 3 PREPARE FOR NEW TEST

CLR LPCHNT 3 START ICOUNTER AT 0

CLR LOCK

MOV $20, ICOUNT $RESET ITERATIONS

woy NEXT, RETURN 3GET NEXT TEST

MOy (8P),RO $POP RO OFF OF THE STACK

POP2SP 3FAKE AN °RTI*

Moy DMCSR,R1 jR1 CONTAINS BASE DMC ADDRESS

Jmp RRETURN 3GO DO THE TEST

1407

437

3CHECK FOR FREEZE ON CURRENT DATA
H

JSR PC,CKSWR JCHECK FOR SOFT SWR
BIT £SW09, @8WR 315 SWO9=1(SET)?

BEQ 18 $BR IF NOT SET,

78T Lack

BEQ 1s

wov LOCK, (SP) 3GOTO THE ADDRESS IN LOCK,
RTI 360 BACK,

JTELETYPE OUTPUT ROUTINE
1

MOV RS,=(SP) $SAVE R5 ON THE STACK,

MOV @2(SP),RS $GET ADDRESS OF MESSAGE,

ADD $2,2(8P) $POP OVER ADDRESS,

TST SWFLG 1SOFT SWR MESSAGE?

BNE 1s s IF YES TYPE IT OUT REGARDLESS OF SW12
BIT £#5W12, 8SWR g INHIBIT ALL PRINT QUT??

BNE s $BR IF NO PRINT OUT WANTED (SWi2s1)
TSTB (RS) 1 IS NUMBER MINUS? (MSB=1(BIT7))

BPL 28 3BR IF NUMBER IS PLUS

TYPE » MCRLF 3TYPE A CR/LF}

TSTB 8TPCSR $TTY READY?

BPL 28 3BR IF NO,

MovB (R5)+,8TPDBR $PRINT CURRENT CH2aR,

BNE 1 3IF NOT ZERD XEEP PRINTING!

MOV (SP)+;RS 3END OF OUTPUT, RESTORE RS

RTI $G0 HOME

PAGE: 0033

UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

DZDMH MACY11 27(1006) 14=DEC=76 16132 PAGE 18
DZIDMH,P11 09=DEC=76 14:59
761 003514 032777 040000 175460
762 003522 001407 TTSTs
753 003521 000437
764 003526 105777 175452
765 003532 100034
766 003534 017700 175446
767 003540 000415
768 003542 032777 004000 175432 isz
769 003550 001011
770 003552 105737 0061327
771 003556 001406
772 003560 005237 001224
773 003%64 023737 001224 001222
774 0063572 101414
775 003574 105037 001323 28t
776 003600 005037 001224
777 003604 005037 061220
778 003610 012737 000020 001222
779 003616 013737 001216 001214
780 003624 011600 38
781 003626 022626
782 003630 013701 001404
783 003634 000177 175354
784 003640 001407 BRW3
78S 003642 000437 BRX?
RETS
787
7R8
789
790 003644 004737 007382 +SCOP1:
791 003650 032777 001000 175324
792 003656 001405
7931 002660 005737 001220
794 003664 001402
79% 003686 013716 001220
796 003672 000002 182
197
798
799
R00
801 003674 010546 .TYPE:
802 023676 017605 000002
203 013702 062766 000002 000002
804 003710 005737 007556 451
R0S 003714 001004
R0& 003716 032777 010000 175256
ROT 003724 001012
ROF 003726 1057315 181
809 003730 100002
810 003732 104402 005574
811 003736 105777 175246 282
812 003742 100375
R13 003744 112577 175242
214 003750 601357
815 073752 (012605 381t
%16 003754 000002
DZD*+ MACY11 27(1006) 14~DEC~76 16232 PAGE 19
DZNPNMH, P11 09«DEC=76 14:59 GENERAL
Q37
[1R
£18 003756 010346 +INSTRS
220 003760 010446
921 093762 017637 000004 0604000
€22 003770 062766 000002 000004
823 003776 104402 +INST1:
824 004000 000000 <9361
225 004002 012704 007256
826 004006 012703 000007
R27 004012 105777 175166 13¢
228 004016 190375
R29 904020 117714 175162
830 N04N24 142714 000200
31 004030 122427 000015
832 004034 001417
233 094036 105777 175146 2812
R34 004042 100375
835 004044 017777 175136 175140
f36 0040%2 005303
837 004054 001356
R3% 0N04056 012604
R39 004060 012603
240 004062 104402 005570 INSTE}
841 004066 010346
R42 004070 010446
R43 004072 000741
844 004074 012604 INSTR2:
845 004076 012603
816 004100 000002
247
R4R
849
a80
RS1 004102 010546 JPARAMY
£52 004104 010446
953 NNz106 016405 000004
354 0na1412 012537 004272
R56 004122 012537 004276
857 004126 112537 004300
858 004132 112537 004301
859 004136 010566 000004
®60 004142 005005 PARAM1:
A61 004144 012704 007256
R62 604150 122714 00001S
953 004154 001420
AKs  0N4156 121427 000960 182
fbt  NN4142 0A2415
f6h 0N4164 121427 000067
67 004170 003012
Q69  0N4172 142714 000060
“R9  0N4176 152405
|7a 0n4200 122714 000015
871 0M3204 001406
272 004206  0NR3INS

3

Mov R3,=(SP) $SAVE R3 ON STACK
Mov R4,=(SP) 3 SAVE R4 ON STACK
MOV 84(SP) s NSG

ADD ¥2,4(8P)

TYPE

0

MOV #INBUF,R4

Mav #7,R3

TSTB QTKCSR

BPL 1s

Move R@TKDBR, (R4)
BICB #200, (R4)
cHMPB (R4)+,#15

BEQ INSTR2

TSTB  @TPCSR

BPL 28

MOV @TKDBR, @TPDBR

DEC R3

BNE 18

MoV (SP)+,R4

MoV (SP)+,R3

TYPE SMQM

Moy R3,=(SP)

Hov Ré,=(SP)

BR LINSTL

MOV (SP)+,R4 JRESTORE R4
MoV {SP)+,R3 $RESTORE R3
RTY

JCONVERT ASCII STRING TO OCTAL
H

Lls RS, =(S5P)

MOV R4,=(8P)

MOV 4({8SP)RS

MOV (RS)+,LOLIM
MOV (RS)+,DEVADR
Move (RS)+,LOBITS
MOVB (RS5)4,ADRCNT
MOV RS5,4(SP)

CLR RS

MoV #INBUF,R4
CMPR #15, (R4)

BEQ PARERR

CMPR (R4), %60

BLT PARERR

CmpPB (R4, 267

BGT PARERR

BICR #6090, (R4)
BISR (R4)+,R5
CMpR #15, (R4)

BEQ LIMITS

ASL RS



14=DEC=76

14159

004274
004272
004300

004276

000002
004304

000004

001272
001270
001266
001264
001262
001260

001260
001262
001264
001266
001270
001272

14=DEC=76

005574

000012
000002
2NALLE
004620
004621
004622
000003

177400
004622
004620
001416

177710
000060

007320
004620
004621
000040
004529

007320
arsath

DZDMH MACYL1 27(1006)
DZDYH, P11 09«DEC=76
873 004210 00630%
874 004212 006305
875 004214 000760
876 004216 104404
R77 004220 000750
878
879
gan
Ret
RB2 004222 020537
RR3 004226 101373
£84 004230 020537
ABS 004234 103770
RB& 004236 133705
8R7 004242 00136%
288
fRY
890
891 004244 013704
B92 004250 010524
R93 004252 062705
894 004256 10%337
895 004262 001372
596 004264 012604
897 004266 012605
R9R 004270 000002
99 004272 000000
900 004274 000000
901 004276 000000
902 004300 000000
903 00430t
9n4
905
9ng
907
908 004302 016637
909
a10
att
912 004310 010537
913 004314 010437
°14 004320 010337
915 004324 010237
2t6 004330 010137
917 0N04334 10037
918 NN4340 000002
919
920
921
922 0n4342 013700
923 004346 013701
924 004352 013702
925 004356 013703
926 NNd362 013704
927 004366 013708
928 004372 000002
DZnwN MACY11 27(1006)
DZnuk,p1q 09=DFC=76 14159
29
330
931
232
933 004374 104402
934 004400 010048
935 004402 010146
936 004404 010346
937  0N4406 010446
@38 004410 010446
939 004412 0176018
940 0N4416 062766
THL o0ss2e o227
942 004430 112137
©43 004434 112137
944 004440 013137
945 074444 122737
746 004452 001003
947 004454 042737
948 004462 013704
949 004466 113705
oS50 004472 012700
©51 004476 010403
952 004500 042703
953 004504 062703
954 004510 110320
955 004512 000241
956 004514 006004
987 004516 000241
9S8 004520 006004
959 004522 000241
960 004524 006004
961 004526 005305
962 004530 001362
963 004532 012703
964 004536 114023
965 094540 105337
356 0N4544 001374
367 004546 105737
agh 004552 001405
369 004554 $12723
a70 004560 105337
Q74 004564 001373
372 0N4S6E 105013
973 004570 114402
974 0N4574 0n8337
975  NN4600 001313
916 004602 012608
977 D0O4R04  N12504
SR ON4ENE  N012K03
379 An4K10 012601
9’0 0N4312 N1Z2RNN
A31  Noasl4e  0ND0OOZ
932 NN4R1IR N0ONDA
TR 004R7260 NANONOG
EY-¥) 0N4AZY

001276

000012

004620
004622

16132 PAGE

20

GENERAL UTILITIES (TYPEOUT, ERROR, SCNPE, ETC)

GENERAL

ASL
ASL
BR

PARERRs INSTER
BR

3TEST TO SEE IF NUMBER IS WITHIN LIMITS

RS
RS
it

PARAMY

LIMITSy CMP
BHI
CMp
BLO
BITB
BNE

RS, HILIM
PARERR
RS, LOLIM
PARERR
LOBITS,RS
PARERR

1 STORE NUMBER AT SPECIFIED ADDRESS

MOY
183 MoV
ADD
DECB
BNE
MOV
MOV
RTI
LOLIM: 0
HILIMgy O
DEVADR: 0
LOBITS: ©
ADRCNT=LOBITS+1

$SAVE PC OF TEST THAT FAILED AND RO=RS

DEVADR(Ré&
R5,(R4)+
$2,RS
RDRCNT

18
(SP)+,R4
(SPJ+,RS

:
«SAVOSt MOV

4(SP), SAVEC

$SAVE RO*RS

SVoSt »ov
HOV
MoV
MOV
MOV
MoV
RTI

RS, SAVRS
R4, SAVR4
R3, SAVR3
R2,SAVR2
R1,SAVRL
RO, SAVRO

3RESTORE RO=R5

JRESOS1 MOV
Moy
MOV
moy
Moy
MOV
RTI

16132 PAGE 21

SAVRO, RO
SAVR1,R1
SAVR2,R2
SAVR3,R3
SAVR4, R4
SAVRS,RS

3SAVE R7 (PC)

$SAVE RS
$1SAVE R4
3 SAVE R3
JSAVE R2
3SAVE Rt
1SAVE RO
$LEAVE,

$RESTORE
3 RESTORE
$ RESTORE
$ RESTORE
31 RESTORE
yRESTORE
s LEAVE

UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

3CONVERT OCTAL NUMBER TO ASCIT AND NUTPUT TO TELEPRINTER

.CONVR: TYPE
«CNVRT: MOV
MOV
MoV
MOV
MOV
MOV
ADD
Lia's
181 MOVE
MOVEB
MoV
CMPB
BNE
BIC
2512 MoV
Move
MOV
3s: oy
BIC
ADD
MOVB
cLe
ROR
cLC
ROR
CcLC
ROR
DEC
BNE
MOV
481 MOVB
DECB
BNE
TSTB
BEQ
58t MOVE
DECR
BNE
&St CLRB
TYPE
DEC
BNE
MOV
MoV
vovV
¥V
Moy
RTI
WENCNT: O
CHPONT: 0
STATNTZOEDC T

2 MCRLF

RO, =(SP)
Ri,=(SP)
R3,=(SP)

R4, ~(SP)

RS, =(SP)
#12(5P) R
$2,12(8P)
¢RYtH,WRDCNT
(R1)+,CHRCNT
(R1)4,SPACNT
Q(R1)4,BINWRD
$3,CHRCNT

28
$#177400,BINWRD
BINWRD, R4
CHRCNT,RS
#TEMP, RO

R4,R3
#177770.R3
#060,R3
R3,(RO)+

R4
R4

R4

RS

3s
#MDATA,R3
={R0),(R3}+
CHRCNT

43
SPACNT

68

¥040s (R3}+
SPACNT
5%

(Rr3)
»MDATA
WRDCNT
18
(SP)+,RS
(SP)+,R4
(SP)+,R3
(SPY+, R
{SPY+, RN

hd
I

AGE
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0040

004t



DZDMH

DZDNH,P11

585
986
©g87
ags
989
990
%81
992
993
294
995
996
997
998
855
1000
1001
1002
1003
1004
1005
1006
1007
1008
1009
1010
1011
1n12
1013
1014
1015
1016
1917
1018
10619
1020
1021
1022
1023
1G24
10298
1026
1027
1028
11726
1030
1031
1032
1033
1034
1035
1136
1037
1038
1n39
1040

DZo¥Y

DZD%H,P11

1041
1042
1043
1044
1045
1046
1047
1048
1949
1050
1051
1052
1053
1054
1655
1086
1087
10588
1059
1960
1061
1062
1063
1864
1065
1066
1067
1068
1069
1070
1071
1072
1073
1074
1075
1075
1077
1078
1079
1080
1081
1082
1083
1084
1088
1086
1087
1088
10R9
1aen
1091t
11082
1093
1094
1035
1034

MACY11 27(1006)
09eDEC=76

004622

004624
004626
004632
004636
004640
004644
004650
004654

LLETT)
004662
004670
0n4672
004676
an2700
004708
004714
004716
004722
004724
004730
04734
0n4736
004740
004744
004746
034750
008752
0n4754
004760
0n4764
004770
004774
605900
095004
005006
005012
005014
005020
005024
005030
005032
005036
005042
005046

*¥aCY11 27(1006)
09=DFEC=76

00%052
nn5056
005062
005070
nnso74
nn5076
0ns100
095102
n0S102
n0s1086
005110
0ns112
005114
005120
005122
005124
0N5126
015130
005136
0Ns140
005144
005146
005150
an5154
005156
065160
ons164
008172
005174
005202
005204
005212
0068218
005222
005224
0ns5226
005230
005232
nn5234
0nsS236

005240
005240
005246
0n%250

005252
npS252
008260
nn"5264
"5270

000000

011646
162716
017616
006316
042716
062716
017816
000136

004737
032777
001406
105717
100003
112777
032777
001108
021637
001404
011637
105037
104406
011605
162705
011504
006304
061504
006304
042704
062704
012437
012437
011437
195737
001403
005737
001040
104402
104402
005737
001402
104402
104402
104411
104402

104411
104402
112737
005737
001402
104402
000000

005737
001402
104402
000000
005737
601402
104410
000000
104407
022737
001403
005777
100008
010046
016600
660000
012609
005237
032777
001007
0327717
001407
013737
0612706
090177
000002
000001

006
001276
000001

003
001226

012737
000000
000777

n12737
n12706
013701
nosn37

14=DEC=76 16132 PAGE 22 PAGE:
14:59 GENFRAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
BINWRD: 0
y TRAP DISPATCH SERVICE
3 ARGUMENT OF TRAP IS EXTRACTED
$AND USED AS OFFSET TO OBTAIN POINTER
§T0 SELECTED SUBROUTINE
+TRPSR: MOV (SP),)=(SP) 3GET PC OF RETURN
000002 sus 22, (885 1€PC OF TRAP
000000 HOV @(SP), (SP) 1GET TRP
TRPOKS ASL (8P) s MULTIPLY TRAP ARG BY 2
177004 BIC $177001, (SP) $CLEAR UNWANTED BITS
001330 ADD # ,TRPTAB, (SP) sPOINTER TO SUBROUTINE ADDRESS
6000C0 MOV 8{SPJy (SP) 1 SUBRGUTINE ADDRESS
Jup 8(SP)+ $GO TO SUBROUTINE
s ERROR HANDLER
jeecnsccsanann
007362 +HLT? JSR PCyCKSHWR 1CHECK FOR SOFT SWR
010000 174312 BIT #8W12,85WR 3BELL ON ERRCR?
BEQ XBX $BR IF NO BELL
174312 TSTB @TPCSR 3 TTY READY,
BPL XBX 3DON’T WAIT IF TTY NOT READY,
000207 174304 MOVB $#207,@TPDBR 3PUSH A BELL AT THE TTY,
020000 174266 XBX¢ BIT #5W13,@SWR sDELETE ERROR PRINT OUT?
BNE HALTS $BR IF NO PRINT QUT WANTED,
001234 cHp (SP)»LSTERR tWAS THIS ERROR FOUND LAST TIME?
BEQ $ t1BR IF YES
001234 MoV {SP) s LSTERR $RECORD BEING HERE
001325 CLRB ERRFLG $PREPARE HEADER
i8¢ SAVOS ¢SAVE ALL PROC REGISTERS
MOY (SP) /RS 3GET THE PC OF ERRQOR
000002 sUB $#2,R5 $GET ADDRESS OF TRAP CALL
MOV (R5),R4 $GET HLT INSTRUCTION
ASL R4 $MULT BY TWQO
ADD (R5),R4 yDOUBLE IT
ASL R4 $MULT AGAIN
177601 BIC #177001,R4 sCLEAR JUNK
037270 ADD # ,ERRTAB, R4 $GET POINTER
005100 MOV {R4)+,ERRMSG 31GET ERROR MESSAGE
005112 MOV (R4)+,DATAHD 1GET DRTA HEADRER
005124 MOV {R4),DATABP 3GET DATA TABLE
001325 TSTB ERRFLG s TYPE HEADREER
BEQ TYPNSG 31BR IF YES
00s124 TST DATABP 31DOES DATA TABLE EXIST?
BNE TYPDAT $BR IF YES,
005574 TYPMSG: TYPE »MCRLF
005574 TYPE s MCRLF
001220 TST LOCK
BEQ 18
006044 TYPE +MASTEK
006032 18t TYPE sMTSTN
005232 CNVRT 2 XTSTN P SHOW IT
006121 TYPE +MERRPC JTYPE PC,
14=DEC=76 16132 PAGE 23 PAGE:
14359 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
005224 CNVRT +ERTABO 3SHOW IT
005574 TYPE » MCRLF $GIVE A CR/LF
177771 00132% MOVB ¢=1,ERRFLG $NO MORE HEADER UNLESS NO DATA TABLE,
00S100 8T ERRMSG 31S THERE AN ERROR MESSAGE?
BEG WRKO,FM sBR IF NO,
TYPE 2 TYPE
ERRMSG: 0 1 ERROR MESSAGE
WRXO,FMe i
005112 8T DATAHD $DATA HEADER?
BEQ TYPDAT sBR IF NO
TYPE 1 TYPE
DATAHD: 0O ] DATA HEADRER
005124 TYPDATt TST DATABP sDATA TABLE?
BEQ RESREG 1BR IF NO,
CONYRT 3 SHOW
DATABP: 0 1] DATA TABLE
RESREG: RES0S $RESTORE PROC REGISTERS
003432 000042 HALTSt CMP $SENDAD, Q%42 $IF ACT=11 AUTOMATIC MODE, HALT!!}
BEQ 18
174036 TST @SWR JHALT ON ERROR?
BPL EXITER tBR IF NO HALT OF ERROR
18t PUSHRO $SAVE RO
000002 MOV 2(8P) (RO 3SHOW ERROR PC IN DATA LIGHTS
HALT SHALT
POPRO $GET RO
001232 EXITER: INC ERRCNT 3UPDATE ERROR COUNT
000400 174010 BIT $SW08,8SWR $GOTO TOP OF TEST?
BNE 1s sBR IF YES
002000 174000 BIT #SW10,@SWR 1GOTO NEXT TEST?
BEQ 28 $BR IF NO
0n1216 001214 Moy NEXT; RETURN 3SET FOR NEXT TEST
001200 1s¢ MOV #STACK, SP $RESET SP
173772 pLIZ @RETURN 3GOTO SPECIFIED TEST
282 RTI $RETURN
ERTABO: 1
002 JBYTE 6,2
SAVPC
XTSTNT 3
062 SBYTE
TSTNO
$ENTER HERE ON POWER FAILURE
H
«PFAIL?
005252 000024 Moy $RESTART, 24 3SET UP FOR POWER UP TRAP
HALT fHALT ON POWER DOWN NORMAL
BF .
3 PROCESSOR WILL TRAP HERE wHEN POKER IS RESTORED
RFSTAR?
nn%240 060024 MOV *  PFAIL,24 $SET UP FNR POWER FAILURE
an1200 w0V #STACK, SP $RESET THE STACK POTNTER
001404 MOV DMCSR, R :RESTORE RY
anidte CLFR TEMP tTREADY FOR TIMMER

0042

0043



DZDYH MACY11 27(31006)
DZOME P11 09=DEC=T76
1097 008274 005237
1098 005300 001378
1099 005302 104402
1100 005306 194411
1101 005312 105037
1102 0035316 005037
1103 005322 003011
1104 005324 104412
1105 005326 000177
1106 005332 00000%
1107 005334 003
1108 005336 001226
1109
1110 9005340
1111 005340 012777
1112 005346 104414
1113 005350 121111
1114 008352
1115 005352 104414
1116 005354 121224
1117 005356 032777
1118 005364 001772
1119 00S366 Q00002
1120
1121 005370
1122 005370 152777
1123 005376 142777
1124 005404 000002
1125
1126 005406
1127 005406 152777
1128 005414 013477
1129 005420 062746
1130 005424 032777
1131 005432 001401
1132 005434 000000
1133 005436 152777
1134 005444 142777
1135 005452 000002
1136
1137 005454
1138 005454 013637
1139 005460 062745
1140 005464 152777
1141 005472 027777
1142 005500 142777
1143 00S506 005337
1144 n0O5S12 001364
1145 005514 000002
1346 005516 000001
1147
1119 0NSS20
1149 005520 013637
1150 005524 062746
1151 008530
1152 005530 104314
DZD¥H MACY11 27(1006)
DZD™H,P11 09=DFC=74
1151 005532 021364
1194 N05S34 032777
1185  NORS542 1501772
1156 NN5544
1157 005544 104414
1156 005546 021364
1159 Dp0SS50 032777
1160 0NNSS56 001372
1161 005560 005337
1162 005564 001361
1163 005566 NN00OO2
1164
11AS  NOSSTO 020040
t2) 005574 00501%
(?2) 005877 377
£2) nNNsSe3sS 377
(?)  00S6ST 377
(7} 005662 047377
(7y  nos707 3717
12) 095733 7
{2) 005745 377
£2) 005774 051503
(2) 006002 042526
{2) 006010 040%20
(2Y no6n21 108
(2) 006032 042524
(2) 006has 000052
{2) 0ne046 051777
{2) 006121 120
(2) 006126 020212
€2) 096165 37
(?) 0nnk224 020212
€2) 00R276 028777
(2) 006352 0484377
(2) 006412 041777
{?) 0M6430 053377
(2) n06asy 377
(?2) 096510 044777
{2) 006606 Nn53777
(2) 006720 081777
€?2) 006756 051777
(2) 007916 044777
(2) 007056 047377
€2y 007107 31
€27 097117 116
(21 007125 3717
2y 0nmi1e7 77
{2) nN1210 024940
(2 nNT220 024049
(€A
7Y NANT230 9209058
1166 007232 noe
1187 007234 01246
1188 NN7236R nne
1457 anIaeNn ANYISN
1178 nn174l a0

14=DEC=76

14159
001416

005577
005332
001325
0n1234

173662

002

000020

000020

000100
000200

000002
173774
000002
000100

000003
000007

001416
000002
000020
173706
060020
001416

001416
000002

14-DEC=76

14:59

noeoe2

000002

004416

000077

000
053520
047105
000122
020117
047111
042524
047514
035122
035103
051523
051122
052123

052105%
035103
020040
020040
050040
026455
053517
051123
041505
051102
020106
044310
044527
044527
020123
020117
051412
05350%
042377
054105
046504
048513

no3

no3

An
3

174044

174026

174010
174002

1737712

173580

173742
173734

173714
173704
173700

173630

173634

020122
020104

042504
052523
052123
045503
000040
000040
05150%
051147
047040

081440
000040
020040
020040
020103
026458
046440
040440
047524
050040
046504
044103
081524
041524
044124
042504
051127
020077
043515
042520
024503
024501

16132 PAGE 24

PAGEY 0044

GENERAL UTILITIES (TYPECUT, ERROR, SCOPE, ETC)

PFTABt
+«BYTE

«DELAYL

181

«MSTCLR:

»ROMCLK}

INC
BNE
TYPE
CNVRT
CLRB
CLR
CLR
MSTCLR
JMP

1

3.2
TSTRO

Mav
ROMCLKX
121111

ROMCLK
121224
BIT
BEQ
RT1

BISB
81C8
RTI

MOV
ADD
BIT
BEQ
HALT
BISB
BICB
RTI

+DATACLKI

182

381

+TIMER}

183

16132 PAGE 2%

Mov
ADD
BISB
cuMp
BICB
DEC
BNE
RTI
«BLKW §

MOV
ADD

ROMCLK

TEMP $PLUS ONE TO THE TIMER!
Yy 3BR IF MORE T0 GO
sMPFAIL 1 TYPE THE MESSAGE
»PFTAB §TELL WHAT TEST TO RETURN TO,
ERRFLG 31 START CLEAWN
LSTERR AL LEL LY
(R1) JCLEAR MAINT BITS

3 START CLEAN UP OF DEVICE
SRETURN $START DOING THAT TEST AGAIN,
420, BONPO4

yNEXT WORD IS INSTRUCTION, ROMCLK PCeS5304
$ POKE CLOCK DELAY BIT

$NEXT WORD IS INSTRUCTION, ROMCLK PCm5304

JPORTA,.IBUS®*11
*BIT4,8DMPO4 11S CLOCK BIT SET?
18 1BR IF NO

#BIT6, @DNCSRH §SET MASTER CLEAR
#8IT6LBIT?,9DMCSRH JCLEAR MASTER CLEAR AND RUN
yRETURN

$BIT1,8DMCSRH FSET ROKMI
#(5P)+,RDMPOS yLOAD INSTRUCTION IN SEL6

$2,=(8P) $ADJUST STACK
+3SW06, ASHR $HALT IF 8W06 =1
18 JBR IF SW06 =0

pHALT BEFORE CLOCKING INSTRUCTION
#BIT1{1BITO, @DMCSRH jCLOCK INSTRUCTION
#BIT2{BITL1IBITO,@DMCSRH jCLEAR ROMO, ROMI, STEP

S(SP)+, TEMP 3PUT TICK COUNT IN TEMP
22,=(3SP) $ADJUST STACK
#B1T4,8DMCSRH ¥SET STEP LU

@DMCBR, 8DMCSR PWASTE TIME

#BIT4, OMCSRH 1CLEARR STEP LU

TEMP $DEC TICK COUNT

18 $BR IF NOT DONE
$RETURN

R(SP)+, TEMP JMOVE COUNT TO TEMP

#2,=(SP) $ADJUST STACK

JNEXT WORD IS INSTRUCTION, ROMCLK PCe5304

PAGE: 0048

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

28t

HQMy
MIRLE:
MPFAIL:
MEPASS?
MRE
¥ERR2?
MERRIt
MTSTPC3
MLOCK}
MCSRX}
MVECXy
MPASSXY
MERRX$
MTSTNg
MASTEK3
MNEW?
MERRPC1
XHEAD}

NUMg
CSR1
VEC:
PRIOL
CRAMY
MODU?
LINEs
BM3
CDONNg
NOACT:
SKMES)
SWMEST?
CONERRS
CNERR}Y
DMCMy
¥MlMy
+EVEN
XSTATQ:

021364
BIT
BEQ

ROMCLK
021364
BIT
BNE
DEC
BNE
RTI

WASCIZ
rectz
+ASCIZ
+ASCIZ
«ABCIZ
+ASCIZ
«ASCIZ
+ASCIZ
+ASCIZ
+ASCIZ
2ASCIZ
+ASCIZ
+ASCIZ
+ASCIZ
2ASCI2
WASCIZ
+ASCIZ
JASCIT
«ASCIT
#+ASCII
+ASCIZ
WASCIZ
«ASCIZ
+ASCIZ
«ASCIZ
+ASCIZ
WASCIZ
2ASCI2
WASCIZ
#»ASCIZ
WJASCIZ
+ASCIZ
2ASCIZ
2 ASCIZ
SASCIZ
#ASCIZ
+ASCIZ

5
JRYTE
TRURY
JRYTE
TENED
JRYTE

JPORT4.IBUS® REG11
#2,8DMPO4 918 PGM CLOCK BIT CLEAR?
is 1BR IF YES
JNEXT WORD IS INSTRUCTION, ROMCLK PCe5304
yPORT4,.IBUS* REG11
#2,@DNPO4 115 PGM CLOCK BIT SET?
28 3BR IF YES
TEMP 3DEC COUNT
18 tBR IF NOT DONE
$RETURN
/ot
C1EC12>
<377>/PWR FAILED, RESTART AT TEST /

€377>/END PASS DIZDMH /
<CITI>/IRY

<377>/N0 DEVICES PRESENT,/
€377>/INSUFFICIENT DATAL/
<377>/TEST PC=/

<€377>/LOCK ON SELECTED TEST/

/CSRy /7
/VECE /
/PASSEST /
/ERRORS: /
/TEST NOt /
%/
<377>/SET SWITCH REG TO DMC131’S DESIRED ACTIVE,/
/PCr /
€212>/ MAP OF DMC11 STATUS/
<3771>¢ P L T T PP Y4
<212>/ PC CSR STATY STAT2 STAT3/
€37 T> /uvonvs “em svasaw - sovann/

<377>/HOW MANY DMC11*S TO BE TESTED?/
<377>/CSR ADDRESS?/

<377>/VECTOR ADDRESS?/

<377>/BR PRIORITY LEVEL? (4,5,6,7)7/
€377>/IF DMC HAS CRAM (M8204) TYPE "Y", IF CROM (M8200) TYPE ®Nw
<377>/WHICB LINE UNIT? IF NONE TYPE "N", IF M8201 TYPE "1", IF M
<377>/SWITCH PACK1 (DDCMP LINE #)?/

€377>/SWITCH PAC#2 (BMB73 BOOT ADD)?/

<377>/1§ THE LOOP BACK CONNECTOR ON?7/

<377>/ND DEVICES ARE SELECTED/

<377>¢12>/SWRs /

JNEW? /

<377><3775/D¥C11 CONFIGURATION ERROR PCt /

<377>/EXPECTED FOUND/

7 (DMC) /

7 (KMCY /

6.3
fr3

6e3



DZDMH

DZDMH P11

1171
1172
1173
1174
1175
1176
1177
1178
1179
1180
1181
1182
1183
1184
1185
1186
1187
1188
1169
1190
1191
1192
1193
1194
1195
1196
1197
1198
11939
1206
1201
1202
1753
1204
1205
12086
1207
1208
1209
1210
1231
1212
1213
12114
1215
1216
1217
1218
1219
1220
1221
1222
1223
1224
1225
1225

DZDMH

DZDMH, P11

1227
122%
1229
1239
1231
1232
1233
1234
1235
1236
1237
1235
t239
1240
1241
1242
1243
1244
1245

MACY11 27(1006)
09=DEC~76

007244
007246
007250
007252
007254

007256
007320

027362
007370
007372
007400
007402
007410
017412
007414
007416
007420
007426
017430
007434
007440
017442
0n7444
007450
007454
0n7460
007462
007466
007470
017474
097476
0075072
007504
007506
007512
nn7514
007516
007520
007522
007524
007532
0n7534
007536
nnI542

001252
006
001254
006
001256

208000
007320
000000
007362

022737
001071
022777
001404
022777
001061
010246
010346
010446
012737
005002
012704
104402
104411
007612
104402
004737
022703
001424
022703
001416
022703
001754
022703
001762
005004
042703
006302
0056302
006302
050302
000752
012766
005704
601002
010277
005037

14=DEC=76

14359

003
002

000176
000007
000207

17717177
1777177
007107

007117
007560
000015
000012
00002S

000007

177770

002002

171440
007556

001202
171606
171576

007556

000006

16132 PAGE

26

PAGES

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

MACY11 27(1006) 14-DEC=76 163132 PAGE

007546
007550
0n7552
GN7554

007556

007560
007564
007566
0071572
007576
007600
nd7604
007610

007612
007614
007616

012604
012603
012602
000207

000000

105777
100375
017703
105777
100378
010377
042703
000207

ononol
006
000176

09=DEC=76 141:5%

171420

171414
171412

171406
000200

602

GENERAL

«EVEN

IRBUFs
oE2+40
MDATA:
2T +40

CKSWRe

183

CKSWR11g

CREWR23

CKXSWR3:
CKSWR4:

481
Ss:

631

27

TEMP3
BYTE
TEMP4
JBYTE
TEMPS

6,3

6,2

sBUFFERS FOR INPUT=QUTPUT

o

]

sROUTINE USED TO CHANGE SOFTVlﬁE SWITCH
sREGISTER USING THE CONSOLE TERMINAL

cHp
BNE
cMp
BEQ
CHP
BNE
MOV
MOV
MOV
MOV
CLR
MOV
TYPE
CNVRT
SOFTSW
TYPE
JS8R
CMP
BEQ
(o124
BEQ
cMP
BEQ
cHp
BEQ
CLR
BIC
ASL
ASL
ASL
BIS
BR
MOV
ST
BNE
MoY
CLR

$SWREG, SWR
CKXSWRS
#7,9TKDBR

is
$207,8TKDBR
CKSWRS
R2,=(SP)
R3,=(SP)
R4,={5P)
#=4, SWFLG
R2

#o4,R4

¢ SWNES

»SWMES]
PC, INCHAR
#15,R3

118 THE SOFT SWR BEING USED?

18R IF NO

$WAS CTRL G TYPED? (7 BIT ASCII)
JBR IF YES

sWAS CTRL G TYPED? (8 BIT ASCII)
$BR IF ND

$STORE R2

ySTORE R3

$STORE R4

$SET SOFT TYPE OUT FLAG

$CLEAR NEW SWR CONTENTS

ySET FLAG TO ALL ONES

$TYPE *SWR= *

JOF SOFT SWITCH REGISTER

1TYPE "NEW? *

$GET RESPONSE

$WAS IT A CR?

sWAS IT CTRL U?
#1BR IF YES(START OVER)
3IF CNTL G GET NEXT CHAR

31T MUST BE A DIGIT SO CLR FLAG
sONLY 07 ARE LEGAL SO MASK OFF BITS
$SHIFT R2 3 TIMES

3ADD LAST DIGIT

3GET NEXT CHARACTER

tLF WAS TYPED SQ GO TO START

11S FLAG CLEAR?

tIF NOT DON’T CHANGE SOFT SWR

¢IF YES THEN WRITE NEW CONTENTS TO SOFT SWR
1CLEAR TYPEOUT FLAG

PAGE:

UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

CKSWRS ¢
SWFLGE

INCHAR:

SOFTSWe

MOV
MOV
MOV
RTS

0

TSTB
BPL
MoV
T8T8
BPL
MOV
BIC
RTS

1
WBYTE
SWREG

(SP)+,R4
(SP)+,R3
(SP)+,R2
PC

@TKCSR
4
QTKDBR,R)
RTPCSR
ol
R3,RTPDBR
#BITT,R3
PC

JRESTORE R4
JRESTORE R3
$RESTORE R2
$RETURN

0046
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DIDMH

DZDME,P1Y
1246
1247
1248
1240
1250
1251
1252
1253
1254
1255 007620 005737
1256 An7624 001004
1257 007626 104402
1258 007632 000000
1259 007634 000776
1260 007636 000241
1261 007646 006137
1262 007648 005537
1263 007650 062737
1264 O0N76%6 062737
1265 007664 0227317
1266 007672 001006
1267 007674 012737
1268 007702 012737
1269 007710 033737
1270 007716 001747
1271 007720 0313700
1272 007724 013702
1273 007730 012037
1274 007734 011037
1275 007740 032737
1276 007746 012037
1277 007752 012037
127" 007756 012037
1279 007762 012237
1280 007766 012237
128t 007772 012700
1282 007776 013737
1283 a10004 005237
1284 010010 013737
1285 010016 005237
1264 01NN22 013737
1287 010030 060037
123% 010034 013737
1289 010042 050017
1290
1291 n10046 013737
1292 010054 060637
1293 N30060 013737
1294 010066 060037
1295 010072 013737
1295 010100 060037
1297
1292 010104 032737
1209 010112 001450
1300 010114
1301 010114 005737
DZOMK  MACY(1 27(1006)
DID¥H P11 09«DEC-76
1302 010120 001045
1303 010127 104402
1301 010126 104403
1305 010130 006032
1306 010537 104405
1307 010134 030001
1308 010136 001000
1309 010140 001226
1310 01N142 200
1311 010143 no1
1317 010144 012700
1313 N101S0 022710
1314 010152 012737
1315 n1n154 001020
1316 010156 023760
1317 010164 001014
1318 N19166 022760
1319 010174 00010
1320 010176 010037
1321 010202 104402
1322 010206 042737
1323 010214 000412
1324 010216 005720
t132% 010220 020027
1326 010224 001351
1327 010226 104402
132%  p10?232 000739
1329
1330 010234 012737
1331 016242 013791
1332 010246 000177
1333
1338
1335
1336
1337
1339
1339
1340
1341
1342
1343 010252
1344 010252 07000S
1345 010254 012702
1347 017260 005022
1347 015262 022792
1349 010286 001374
1349 010270 005037
1350 DiIN274  A12702
1351 n1o3nn 0nsn3y
1352 nin3od 032737
1353 n1a3tz  nnieo?
1354 51n314 0nN1IT
135 010320 n12737
1386 O1NIPR 154403
1387 nynzgn fhIny

MACY11 27(100A)
09+DEC=76h 14159

14=NFC*76

001306
007056

001316
001316
000004
000010
001700

001500
001702
001316

001320
001322
001404
001374
177000
001366
001370
001372
001230
001232
000002
001404
001406
001406
001410
001410
001412
001412
001414

001374
001376
001376
001400
001400
001402

000002

000042

14=DEC=76

14159

005574

015766

001226
001226
001214
nn5657
000002
031442
005570
015766

001404
170742

no1500
001700

001310
0n1500
an1306
a0e009t

nN10744
fnnngy

001322
001320
001320
001320

001322
001306

001374

001406
001410
001412
001414

001376
001460
001402

001235

000002

000004

001236

001244

001236

aniase

16132 PAGE 2%
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GENE®AL UTILITIZS (TYPECUT, ERROR, SCOPE, ETC)

CYCLEY

182

283

481

16332 PAGE 29

H

yRPOUTINE USED TO "CYCLE"™ THROUGH UP TO 16 DMC11°’S

3THIS ROUTINE SETS UP THE CONTROL ADDRESS FOR THE DIAGNOSTIC
JAND RUNS THE SPECIFIED DMC1i°‘S, THIS ROUTINE #MUST#*

1BE RUN FIRST BEFORE ENTERING THE DIAGNOSTIC FOR THE

tSETUP NECESSARY,

1

TST DMACTV yARE ANY DMC11°S TO BE TESTED?
BRE 18 )BR IF OK,

TYPE ¢NOACT $NO DMC11°5 SELECTED!!
HALT $8TOP THE SHOW,

BR 2 $DISQUALIFY CONT, SW,
CLC sCLEAR PROC, CARRY BIT,
ROL RUN $UPDATE POINTER

ADC RUN $CATCH CARRY FROM RUN
ADD P4, MILX $UPDATE POINTER

ADD $10,CREAM $UPDATE ADDRESS POINTER,
cMp $DM MAP+200,CREAM

BNE 28 $KEEP GOINGy NOT ALL TESTED FOR,
MoV #DM MAP,CREAM  jRESET ADDRESS POINTER,
MOV $CNT,MAP,MILK  RESET PASS COUNT POINTER
BIT RUN,; DMACTV 115 THIS ONE ACTIVE?
BEQ 18 $BR IF NO

MOV CREAM, RO 3GET ADDRESS POINTER
Mav MILK,R2 9GET PASS COUNT POINTER
MOV (RO)+,DMCSR JLOAD SYSTEM CTRL, REG
mov (RO), DMRVEC 1LOAD VECTOR

BIC $#177000,DMRVEC jCLEAR UNWANTED BITS
MOV (RO)+,8TATY JLOAD STATH

MOV (RO)+,STAT2 3LOAD STAT2

MoV (ROY+,STAT2 sLOAD STAT3

MoV (R2)+,PASCNT JLOAD PASS COUNT

Moy (R2) 4, ERRCNT 3 LOAD ERROR COUNT

MOV #2,R0 1SAVE CORE THIS WAY!
MOV DMCSR, DMCSRH

INC DMCSRH

MOV DMCSRH, DMCTL

ING DMCTL

MOV DMCTL,DMPO4

ADD RO, DNPO4

MOV DMPO4,DMPO6

ADD RO, DMPOS

MOV DMRVEC,DMRLVL  3PTY LVL

ADD RO, DMRLVL 3

MoV DMRLVL,DMTVEC 3 TX VEC

ADD RO DMTVEC H

MoV DMTVEC,DMTLVL  3TX LVL

ADD RO, DMTLVL

BIT 45901, STRTSW 118 TEST MO, SELECTED
BEQ 78 3BR IF NO

TST o142 JRUNNING IN AUTO MODE?

PAGE: 0049

GENERAL UTILITIES (TYPEQUT, ERROR, SCOPE, ETC)
BNE 7 18R IF YES
TYPE +MCRLF
INSTR 1GET TEST NO,
MTSTN
PARAM
1
1000
TSTNO
JBYTE ©
«BYTE 1
MOV $TST1, RO
58t cHp (PC)+, (RO} JCHP FIRST WORD TO 12737
MOV (PC)+,0(PC)+
BNE 63 $BR IF NOT SAME
LHP T8TRG,2{R03 JDCES TETVO MATOMN?
BNE 68 3JBR IF NO
CMp $TSTND, 4(RO) sIS LAST WORD OK?
BNE 68 1BR IF NO
MOV RO, RETURN yIT IS A LEGAL TEST &0 DD IT
TYPE +MR
BIC #5W01, STRTSW
BR 8s
681 TST (RO)+ 1POP RO
CMP ROy #TLAST+10 3AT END YET?
BNE L1 JBR IF NO
TYPE P MQM 1YES ILLEGAL TEST WO,
BR 48 JTRY AGAIN
181 MOV ¥TST1,RETURN $PREPARE RETURN ADDRESS
881 MoV DMCSR,R§ jRi = BASE DMC11 ADDRESS
JMP QRETURN 31GO START TESTING,
fROUTINE USED TN "AUTO SIZE" THE DMCI1
JCSR AND VECTOR,
sNOTE: THE CSR MAY BE ANY WHERE IN THE FLOATING
4 ADDRESS RANGE (160000:164000)
1 AND THE VECTOR MAY BE ANY WHERE IN THE
] FLOATING VECTOR RANGE (3001770}
H
AUTO,STZE
RESFT JINSURE A BUS INIT,
CSRMAPs MOV #DM,MAP, R2 JLOAD MAP POINTER,
163 CLR (R2)+ 3 2ZERO ENTIRE MAP
cMp #DM,END, R2 JALL DONE?
BNE 18 1BR IF ND
CLR DMNUM 3JSET QOCTAL NUMBER QOF DMCI{°S TD ¢
MOV $DM MAP,R2 $1R2 POINTS TO DMC MAP
CIR DMACTY JCLEAR ACTIVE
BIT #8W00,STRTSE" PAUESTIONS?
BNE 6 $RR IF YES
JYp 7% 1IF ND SKIP QUESTIONS
uAay 1, TEMPS 1START WiTH 1§
IvsTR
o



DZDMH  MACY{1 27(1006)
DZDMH P11 09=DEC~T76
1358 010332 104405
1359 010334 000001
1360 010336 000020
1361 010340 001252
1362 010342 000
1363 010343 Q01
1364 010344 013737
1365 010352 104402
1366 010356 104410
1367 010360 011450
1368 010362 005237
1369 010366 104403
©1370 010370 006412
1371 010372 104305
1372 010374 160000
1373 010376 164000
1374 010400 001254
1375 010402 000
1376 010403 001
1377 010404 013722
1378 0106410 104403
1379 010412 006439
1380 010414 104408
13381 010416 000000
1382 010420 000776
1383 010422 001254
1384 010424 000
1385 010475 001
1388 010426 013712
1387 010432 104402
1383 010434 006451
13189 010436 004737
1390 010442 022703
t3e1 010446 101014
1392 010450 022703
1323 010454 103111
1304 010456 012704
1355 010462 006303
1396 010464 055304
1337 010466 001375
1398 010470 042703
1399 010474 050312
1460 010476 000403
1491 010500 104402
1402 010502 005570
1403 010504 000752
1404 010506 104402
1405 010510 006510
14064 (10512 004737
1407 010516 022703
1408 010522 001406
1409 010524 022703
1410 01053¢ 601405
1411 010532 194402
1412 010534 005570
1413 010536 000763
DZIDMH MACY11 27(€1006)
DZOMH P11 09=DEC=T76
1414 010540 052712
1415 010544 104402
1416 010546 006606
1417 010550 094737
1418 010554 022703
141 010560 001417
1420 010582 022703
1421 010566 001412
1422 01057¢ 022703
1423 010574 001403
1424 010576 104402
1425 019600 005570
1426 010602 000760
1427 010604 052722
1428 010610 022222
1429 010612 090447
1435 010614 052712
1431 010620 104402
1432 010622 007016
1433 010624 094737
1434 Nn10630 022703
1435 010634 0n1406
143k 0Di0R3E (22703
1437 010642 001406
1438 010644 104402
1439 010646 005570
1440 010650 000763
1441 010682 052722
1442 010656 000402
1443 010660 042722
1444 n10664
1445 010664 104403
1446 0106686 006720
1447 010670 104405
144R 010672 (000000
1449 010674 000377
1450 010676 001254
1451 n10700 aan
1452 010701 001
1453 0107062 113722
14%5 010706 104403
1455 010710 006756
1456 010712 104405
1457 010714 000000
1458 010716 000377
145% 010720 001254
1460 010722 uoa
1461 010723 001
1452 010724 113722
1463 010730 005722
1464 010732 005337
1465 Q10736 001205
1465 910740 0r0137
1267 N10744 012701
1449 010750 012737
1159 0107858 Aangatt

14=DEC~76

14159

001252
005574

001256

001254

001254
011734
000024
000027

000011

170777

011734
000131

000t

14=DEC=76

14:59
100000
011734
0000214
000022

000116

010000
020000
011734

000131

000116

040000

040000

001254

001254
aN1252
011350

160000
n11442

001310

0nnn04

16332 PAGE 30
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GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

12%1

10832

16:32 PAGE 31

PARAM
b

16,
TEMP3
WBYTE
JBYTE
HOV
TYPE
CONYRT
WHICH
INC
INSTR
CSR
PARAM
160000
164600
TEMP4
WBYTE
«BYTE

TYPE

0

i
TEMP3,DMNUM
2MCRLF

TEMPS

0
1
TEMP4, (R2)+

0
1
TEMP4, (R2)

PC, INTTY
#24,R3

o4
#170777.R3
R3, (R2)

8s

108

PC, INTTY
#131,R3
9
4116,R3
163

§DMNUM s HOW MANY

s TYPE WHICH DMC IS BEING DONE
I TEMPS IS WHICH DMC

$STORE CSR IN MAP

3 STORE VECTOR IN MAP

$ASK WHAT BR LEVEL
3GET RESPONSE

H
sBR IF LESS THAN 4

I
sBR IF GREATER THAN 7

3R4 3 NRUMBER OF SHIFTS
$SHIFT R3 LEFT

3DEC SHIFT COUNT

$BR IF NOT DONE

3sBIC UNWANTED BITS

3PUT BR LEVEL IN STATUS MAP
3CONTIRUE

JRESPONSE IS OUT OF LIMITS
$TRY AGAIN

yDOES DMC HAVE CRAM?
$GET REPLY

s YES
fLis]
sNOT A Y OR N

s TYPE 2%
$ASK AGAIN

PAGE:

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

9st
1683

3283

3182
3083

1781

1881
1982

335

T8t

25

BIS
TYPE
HODU
JSR
cMp
BEQ
cMp
BEQ
cvp
BEQ
TYPE
MOM
BR
BIS
CHp
BR
BIS
TYPE
CONN
J8R
cup
BEQ
Cup
BEQ
TYPE
MQM
BR
BIS
BR
BIC

INSTR
LINE
PARAM
0

3717
TEMP4
:RYTE
«BYTE
Move
INSTR
B™
PARAM
d

377
TEMP4
+BYTE
«BYTE
Move
T8T
DEC
BNE
Jvp
"oV
MOy
CLR

$BIT15,(R2)

PC,INTTY
#21,R3

168
#BIT12,(R2)+
(R2)+,(R2)+

338
$BIT13,(R2)

PC, INTTY
$#131,R3

178
$1i6/R3
183

308
#$BIT14,(R2)+

198
#BIT14,(R2)+

4]

1
TEMP4, (R2)+

]

1
TEMP4,(R2)+
(RZ)+

TEMP3

128

13s
€160000,R1
265,084
(R{)

$SET BIT 15 IF CRAM

yASK WHICH LINE UNIT
$GET REPLY
1"

pe2n

1N

sIF NOT A 1,2 OR N TYPE "2"

3 TRY AGIAN

$SET BIT 12 IN STAT2 IF NO LU
$1POP QVER STAT2 AND STAT3

$SET BIT 13 IN STAT2 IF M8202

3ASK IF LOOP=BACK IS ON
$GET REPLY
(24

1.1

sIF NOT Y OR N TYPE "3"
3 TRY AGAIN
s TURNAROUND I8 CONNECTED

s N0 TURNAROUND

$STORE SWITCH PAC IN MAP

1 STORE SWITCH PAC IN MAP

$1POP OVER STAT3

$DEC DMC COUNT

38R IF MORE TO PO

sCONTTNUE

$SET FOR FIRST ADDRESS TO BE TESTED
$SET FOR MON=FXISTANT DEVICE TIME OUT
;CLEAR SELO

0050

0051



DZDMH

DZDMH, P11 09-DEC=76
1470 010760 0057311
1474 010762 001162
1472 010764 005061
1473 010770 005761
1474 010774 001158
1475 010776 012711t
1476 011002 005061
1477 011006 012761
1478 011014 052711
1479 011020 022761
1480 011026 001004
1481 011030 052762
1482 0110386 000421
1483 011040 012731
1484 011044 012761
14RS 011052 01271%
1486 011056 0127114
1487 D11062 022763
1488 011070 001404
1489 011072 022761
1490 011100 001113
1491
1492 011102 010122
1493 011104 012714
13494 011110 005061
1495 011114 012764
1496 011122 052713
1497 011126 012761
1498 011134 052711%
1499 011140 12276%
1500 011146 001003
1501 011180 052712
1502 N11154 000436
1503 011156 032761
1504 011164 001403
1505 n11166 052712
1506 011172 000427
1507 011174 0327614
1508 011202 001023
1509 011204 012761
1510 011212 012761
151t 011220 052711
1512 011224 012761
1513 011232 052711
1514 011236 032761
1515 011244 001402
1516 011246 052712
1517 011252 005722
1518 011254 012761
1519 011262 012711
1520 011266 156122
1521 011272 012761
1522 rti1300 012711
1523 011304 156122
1524 011310 005722
1525 011312 005011

DZDMH MACYI1 27(1906)

DZDMA PYY 09«DEC=78
1526 011314 005237
1527 011320 022737
1528 011326 001410
1529 011330 0605011
1530 011332 005061
1531 011336 062701
1532 011342 022701
1533 011348 001203
1534 011350 005037
1835 011354 005737
1536 011360 001423
1537 011362 013701
1538 0113656 010137
%35 03Tz onlaan
1540 011374 0976137
1541 011400 005237
1542 011404 005301
1543 011406 001371
1544 011410 012737
1545 011416 013737
1546 011424 000137
1547 011430 104402
1548 011434 005000
1549 011436 000000
1550 011440 000776
1551 011442 012716
1552 011446 000002
1553
1554 011450 010001
155% 011452 202
1556 011454 0031256
1557
1858 011456 032737
1559 011464 001114
1560 011466 012737
1561 011474 012737
1562 011502 012702
1563 0115056 012700
1564 011512 012701
1565 011%16 010120
1566 011520 012721
1567 0131524 022021
1568 011526 020127
1569 011532 101771
1570 011534 013737
1571 011542 006937
1572 011546 103263
1573 011550 012704
1574 0115%4 016437
1875 011562 011201
1576 011564 0127481
1877 011572 Mi2741
157R 011576 N12761
1578 n1j&04 N12701
19EA f11A1h 1RGN
1RE ERRESS-] IR AT

MACYL1Y 27(1006)

14=DEC=76 16132 PAGE 32 PAGET 0052
14159 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
8T (R1) yIF DMC11 DMCSR 8/B 0
BNE 3 yIF NO DEV ) TRAP T0 4, IF NO BIT 8 THEN NO DMCY
000006 CLR 6(R1) 1CLEAR SEL6
600006 87 6(R1) yIF DMC11 THEN DMRIC S/B =0}
BNE 38 $BR IF NOT DMC1i
002000 MOV tarﬂo.(m) §SET RONO
000004 CLR 4CR1) JCLEAR 3EL4
125252 000006 MOV $1282%2,6(R1) sWRITE THIS TO SEL6
020000 BIS #BIT13,(R1) JWRITE IT!
125252 000004 cMP 91285252,4(R1)  JWAS IT WRITTEN?
BNE 218 $IF NO IT IS NOT CRAM
100000 000002 BlS #BIT1S,2(R2) $SET BITIS IF CRAM
BR 228
001000 2181 MOY $BIT9,(R1) 3SET ROMI
100400 000006 MOV ¢100400,6(R1)  pPUT INSTRUCTIDN IN SELS
001400 MOV #BIT9}BITE, (R1) yCLOCK INSTRUCTION (MICRO PROC PC TO 0)
002000 Mov $BIT10, (R1) JSET ROMO
063220 000006 cup $63220,6(R1) 318 IT CROM
BEQ 228 }BR IF YES
177777 000006 CNP 9e1,6(R1) $IF w «1 IT HAS ND CROM
BNE 3 JBR IF NOT DMC1i
JAT THIS POINT IT IS ASSUMED '!Hu' Ri HOLDS A DMC1i CSR ADDRESS,
2281 MOV Ri,CR2)+ $STORE CSR IN CORE TABLE,
001000 158¢ MOY #BITY, (R1) $CLEAR LINE UNIT LOOP
000004 CLR 4(R1) JCLEAR PORT4
122113 000006 MoV $422113,6(R1)  yLOAD INSTRUCTION (CLR DTR)}
000400 -3¢ ¥BITE, (RY) yCLOCK INSTRUCTION
021264 000006 MOV #021264,6(R1)  JLOAD INSTRUCTION
000400 BIS #BIT8, (R1) $CLOCK INSTRUCTION
000377 000004 CMPB $377,4(R1) 118 IT ALL ONES?
BNE o410 }BR IF NO
010000 BIS #BITi2, (R2) $1F YES, NO LINE UNIT, SET STATUS BIT
BR 208
000002 000004 BIT IBIT1,4(R1) 313 SWITCH A ONE?
BEQ +10 JBR IF M8201
060000 3¢ nn‘nmuu.(m 1M8202 ASSUME CONNECTOR
BR 208 sCONNECTOR ON)
000010 000004 BIT #BITI,4(R1) 118 MRDY SET
BNE 20 $BR IF M8201 NO CONNECTOR (ON LINE)
000100 000004 uoy $BIT6,4(R1) yLOAD PORT4
122113 000006 MOv $122113,6(R1)  yLOAD INSTRUCTION
000400 BIS #BITS, (R1) 3CLOCK INSTRUCTION(SET DTR)
021264 000006 MOV #021264,6(R1)  JLOAD INSTRUCTION
000400 BIS ¢BIT8, (R1) )CLOCK INSTRUCTION(READ MODEM REG)
000010 000004 BIT #$BIT3,4(RY) )18 MRDY SET NOW?
BEQ 208 $BR IF NO CONNECTOR
640000 BIS #BIT14,(R2) #SET STATUS BIT FOR CONNECTOR
208t TST (R2)+ 1POP POINTER
021324 000006 uav #024324,6(R1)  JPUT INSTRUCTION IN PORTé
001400 Mov #BITYIBITB, (R1) JPORT4.LU {5
000004 BISR 4(R1), (R2)+ )STORE DOCMP LINE s IN TABLE
021344 000006 MOV #021344,6(R1)  )PORT6LINSTRUCTION
001400 MOV #BITBIBITY, (R1) 3CLOCK INSTR,
000004 BISB 4(R1),(R2)¢ )STORE BM873 ADD IN TABLE
18T (R)+ JPOP OVER STAT3
CLR (R1) 1CLEAR ROMI
14=DEC*76 16332 PAGE 33 PAGE: 0053
14159 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
001310 INC DMNUM JUPDATE DEVICE COUNTER
000020 001310 (] #20,DMNUN yARE MAX, NO, OF DEV FOUND?
BEQ 138 yYES DONT LOOK FOR ANY MORF,
3sy CLR (R1) 1CLEAR BIT 10
000006 CLR 6(R1) JCLEAR SEL 6
000010 1481 ADD #310,R1 JUPDATE CSR PDINTER ADDRESS
164000 CNP $364000,R1
BNE 2% 1BR IP MORE ADDRESS TO CHECK,
001306 1381 CLR DMACTV
001310 TST DMNUN $WERE ANY DMC11°S FOUND AT ALL?
BEQ ss sERROR AUTO SIZER FOUND NO DMC11°S IN THIS SYS,
001310 uov DMNUM, RY
001314 MOV R1, SAVNUM ySAVE NUMBER OF DEVICES
EER TLe
001306 ROL DMACTYV $GENERATE ACTIVE REGISTER OF DEVICES,
001306 INC DMACTV 3SET THE BIT
DEC R{
BNE a8 1BR IF MORE TO GENERATE
000006 000004 MoV 16,084 sRESTORE TRAP VECTOR
001306 008312 MOV DMACTV,8AVACT  3SAVE ACTIVE REGISTER
011456 JMp YECMAP 9GO FIND THE VECTOR NOW,
005662 S8t TYPE +MERR2 JNOTIFY OPR THAT NO DMC11°S FOUND,
CLR RO sMAKE DATA LIGHTS ZERO
HALT ySTOP THE SHOW
BR 2 3DISABLE CONT, SW,
011336 68t MOV #148,(SP) JENTERED BY NON-EXISTANT TIME-OUT,
RTI JRETURN TO MAINSTREAM
WHICH: 1
002 WJBYITE 2,2
TEMPS
000001 001236 VECMAP: BIT #SH00, STRTSW
BNE 58
000340 000022 MOV $340,0022 $SET IOT TRAP PRIO T0 7
011650 000020 MOV s4s, 0020 38ET 10T TRAP VECTOR
001500 MOV $DM MAP, R2 $SET SOFTWARE POINTER
000300 MOV #300,R0 sFLOATING VECTDRS START HERE,
000302 MOV #302,R% JPC OF IOT INSTR
15¢ MoV Ri,(RO)+ }START FILLING VECTOR AREA
000004 MOV ¥4, (R1Y¢ JWITH ,+23 IOT
cMp (RO)+, (R1)+ JADD 2 TG RO +R}
001000 cMp R1,#1000
BLOS 18 yBR 1F MORE TO FILL
n01306 001246 Moy DMACTV, TEMP] 1 STORE TEMPORALLY
001246 281 ROR TEMPY yBRING OUT A BIT
BCC 58 JBR IF ALL DONE
060012 Moy 12,P4 $R4 1S INDEX REGISTER
n11720 177778 Moy BRLVL{R4),PS JSET PS TO 7
MDY (R2), Ry
6O0200  ANN0OD4 MOV #200,4(R1)
001600 MoV #BITY, (RL) $SET PUMT
121111 anonne MY #121111,6(R1)  3PUT INSTRUCTION IN PORTE
001600 uny SRITOIRTTE, (R1) JFORCE BN INTERRUPT
781 INCH RO 1STALL
RYE

o2 fFOR TINF TD TNTRRUPT



DZDMH  MACY11 27(1006) 14=DEC=76 16332 PAGE 3¢ PAGE: 0054
DZDMH P11 09«DEC=76 14159 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
1582 011614 162704 000002 SUB $2,R4 JGET NEXT LOWEST PS LEVEL
1583 011620 001404 BEQ 68 3sBR IF R4 x 0
1584 011622 016437 0611720 177776 MOV BRLVYL{R4),PS sMOVE NEXT LOWER LEVEL IN PS
1585 011630 000767 BR 78 4BR TO DELAY
1586 011632 052762 005300 000002 651 BIS #5300,2(R2) sNO INTERUPT ASSUME 300 AT LEVEL S AND FIX DMCii
1587 011840 005011 3s: CLR (RL) sCLEAR ROMI
1593 011642 062702 000010 ADD #10,R2 1POP SOFTWARE PQINTER
1589 011646 000735 BR 28 3KEEP GOING
1590 011650 051662 060002 L13} BIS (8P}, 2(R2) $GET VECTOR ADDRESS
1591 011654 042762 000007 000002 BIC $7,2(R2) 1CLERR JUNK
1592 011662 01640% 011722 MOV BRLVL+2(R4),RS GET BR LEVEL OF DMC11
1593 011666 006305 ASL RS JSHIFT LEVEL 4 PLACES
1594 011670 006305 ASL RS $TO THE LEFT FOR THE
1595 011672 006305 ASL RS $STATUS TABLE
1596 011674 006305 ASL RS
1597 011676 042705 170777 BIC $#1707774R5 JCLEAR UNWANTED BITS
1598 011702 050562 000002 BIS RS, 2(R2) $PUT BR LEVEL IN STATUS TABLE
1599 011706 022626 cup (SP)+,(SP)+ yPOP 10T JUNK OFF STACK
1600 011710 012716 011640 MOV #38,(8P) ySET FOR RETURN
1601 0131714 000002 RTI
1602 011716 000207 581 RTS PC $ALL DONE WITH "AUTO SIZING"
1603
1604 011720 000000 BRLVL: © 1LEVEL 0
1605 011722 000000 [ $LEVEL ©
1606 011724 000200 200 JLEVEL 4
1607 011726 000240 240 SLEVEL 5
1608 011730 000300 300 tLEVEL 6
1609 011732 000340 340 JLEVEL 7
1610
1611
1612 011734 105777 167244 INTTYs TSTB 8TKCSR gWAIT FOR DONE
i613 611740 10017% BPL .=4
1614 011742 017703 167240 MOV @TKDBR, R3 $PUT CHAR IN R3
1615 011746 105777 167236 TSTB @TPCSR JWAIT UNTIL PRINTER 1S READY
1616 011752 100375 BPL Ry}
1617 011754 010377 167232 MOV R3,8TPDBR JECHO CHAR
1618 011760 042703 000240 BIC #BIT7|BITS,R3 sMASK OFF LOWER CASE
1619 011764 000207 RTS PC $RETURN
1620
1621 15300
1622 011766 15400  ROMNAPS
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MACY11 27(1006) 14=DEC=76 16144 PAGE 1~1 PAGES
COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATION

NEWa(

s MICROPROCESSOR INSTRUCTION WORD DEFINITIONS

MOVE=0 $0PCODE MOVE
JUMP=100000 1OPCODE JUMP
IBUS=20000 3 SOURCE IBUS
IMM=C §SCURCYE IMMEDIATE
HEMX240000 3 SOURCE MEMORY
BRXx60000 1SQURCE BR
BR2606000 21 SOURCE BR
DP2&0000 3 SQURCE BR
LDMAR=10000 JMA«LOAD MAR LO
INCMAR®14000 3MA=INCREMENT MAR
WRTEBR=400 $DESTWRITE BR
WROUTX=1000 sDEST~EXTENDED IBUS
SHFTBR=1400 3jDESTeSHIFT BR LEFT
WROUT=2000 3DEST=NRITE OUTPUT
WRMEM=2400 $DESTeWRITE MEMORY
SPX=3000 $DEST=WRITE SP
SPBRX%3400 JDEST=WRITE SP AND BR

t1FUNCTIONS
SELA=200 s FUNCTION=SELECT A
SELS=220 $FUNCTION®SELECT B
ADRNBa240 sFUNCTIONeA OR NOT B
AANDB=z260 pFUNCTION A AND B
AORB=30¢C $FUNCTION=A OR B
AXORB=320 s FUNCTION A XDR B
SUB=340 3 SUBTRACT

SUBTC=360 s FUNCTION= TWOS COMPLEMENT SUBTRACT

ADD=0 JADD A¢B
ADDC=20 1 A+B+CARRY
SUBCz40 1A=B=C
INCA=60 s INCREMENT A
AC=100 sA PLUS CARRY
AA=120 sA PLUS A
AAC={40 sA PLUS A PLUS C
DECA=169 sDECRENMENT A

1END FUNCTIONS

PAGE!=24000

PAGE2%10000

PAGE3314000
CCOND=1000 9JCONDITION C
ZCONDE1400 sCONDITION 2
ALCOND=480 FALFAYS
BROCON=2000 $CONDITION BRO
BRICON=®2400 $CONDITION BR{
BR4CNN=3000 sCONDITION BR4
BR7CDN=3400 sCONDITION BRY
MACY11 27(1006) 14-DEC~76 16144 PAGE 2 PAGE}

MICRO INSTRUCTION DEFINITIONS

+»SBTTL MICRO INSTRUCTION DEFINITIONS
«SBTTL BRANCH INSTRUCTIONS

H
JUMP=100000
H

s JUMP OP CODE

JMACRQ SZERD
MICPCEMICPC+1
000000

+ENDM 8ZERD
»MACRO ALWAYS ADDRES

MICPCaMICPC+1
<JUMP!ALCOND | <ADDRES»INIT&3000#4> ! <ADDRES«INITET77/2>>

s JUMP ALWAYS

+ENDM

+“ACRO BRO ADDRES
MICPCaMICPC+1
<JUMP!BROCON{<ADDRES=INITE3000%4><ADDRES=INITLY77/2>>

3JUMP IF BRO SET

+ENDM

«MACRO BRi ADDRES
MICPCzMICPC+1
<JUMP|BR1CON | <ADDRES»INIT&3000#4> ! <ADDRES=INITL777/2>>

3JUMP IF BR1 SET

JENDM

+MACRO BR4 ADDRES
MICPCaMICPC+1
<JUMPIBR4CONIKADDRES=INIT&3000% 4> LKADDRES=INITRTTT/2>>

yJUMP IF BR4 SET

JENDM

+¥ACRO BR7 ADDRES
MICPCaMICPC+§
<JUMP{BR7CON!<ADDRES~INITS3000#4> ! CADDRES=INIT&777/2>>

$JUMP IF BR?7 SET

+INDM

«"ACRO 2 ADDRES
MICPCEMICPC+Y
<JUMPJ ZCOND{<ADDRES=INIT&3000%4>!<ADDRESeINIT&777/2>>

JJUMP IF T 8IT SET

LENDM
+“YACRO € ADDRES 1JuMp IF C BIT SET
MICPCsMICPC+]

JUMPICCOND I CANDRES=INITE3IN00%#4> { <ADDRES=INITE777/25>

JENDM
+SBRTTL INDEXED RRANCH INSTRUCTIONS

JYACRD  LALWAY SPC,FUNC,SPLOC 3TNDFXED JUMP ALWAYS
MTCPEEMTCPC+1

0058

0089
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157
158
159
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163
164
165
166
167
168
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170
17
172
173
174
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176

DMC=-11
DMEHGH

177
178
179
180
1R
182
183
184
185
186
187
(LT
189
190
1ot
192
193
194
19%
196
197
198
199
200
201
202
203
204
208
206
207
208
209
210
211
212
213
214
215
218
2107
218
219
220
221
22?
723
224
225
226
227
22%
22%
230
23
213

MAC

MICRAPROCESSNR INSTRUCTIONS

«MAC

06=DEC=76 10731

010000

NRedECw76 10131

MACYYt 27(1006) 14~DEC=76 16144 PAGE 2=t PAGEY
INDEXED BRANCH INSTRUCTIONS

<JUMP} ALCOND | 8RCIFUNC| SPLOC>
+ENDM

JMACRD ,BRO SRC,FUNC,SPLOC jINDEXED JUMP ON BRO SET
MICPCaMICPC+1
<JUMP!BROCOK!SRC{FUNC!SPLOC>

+ENDM

+MACRO ,BRi SRC,FUNC,SPLOC 3INDEXED JUMP ON BR1 SET
MICPCaMICPC+1
<JUMP!BR1CON!SRC{FUNC} SPLOC>

+ENDM

«MACRO ,BR4 SRC,FUNC,SPLOC ;INDEXED JUMP ON BR4 SET
HICPCuMICPC+Y
<JUMP! BRACON]SRC1FUNC{SPLOC>

JENDM

+MACRO ,BR7 SRC,FUNC,SPLOC 3 INDEXED JUMP ON BR? SET
MICPCBMICPCel
<JUMP{BR7CON] SRCIFUNC]SPLOC>

+ENDN

+MACRD ,Z SRC,FUNC,S8PLOC 3INDEXED JUMP ON Z BIT SET
MICPCEMICPC+1
<JUMPLZCOND! SRCLFUNC! SPLOC>

+ENDM

WMACRO ,C 8Rc,FUNC,SPLOC jINDEXED JUMP ON C BIT SET
MICPCEMICPC+L
<JUMPICCOND! SRCIFUNC]SPLOC>

»ENDM
«SBTTL MOVE INSTRUCTIONS

]

MOVE=( JMOVE DPCODE

13
«MACRD BRSHFT 3BR SHIFT RIGHT
MICPCaMICPC+1
<MOVE}SHFTBR|WRTEBRISELB>

JENDM

WMACRO BSHFTB 3BR ROTATE
MICOCRMICPCHL

<MOVE} SHFTBR]SELBIBR>
LEHDM

MACRO SP SRC,FUNC,SPLOC jLOAD SCRATCHePAD

MACY11 27(1006) 14=DEC=76 16344 PAGE 2=2 PAGE:
MOVE INSTRUCTIONS

MICPCEMICPC+1
<MOVE!SPXISRCIFUNC!SPLOC>

+ENDM

«MACROD SPBR SRC,FUNC,SPLOC j;LOAD SP AND BR
MICPC=MICPC+1
<MOVE} SPBRX!SRC{FUNC}SPLOC>

+ENDM

+MACRO MEM SRC,DATA jMOVE TO MEMORY
RICRCRMICPCH!

KMOVE | WRMEM{ SRC1 <DATA>>
<ENDM

«MACRD MEMRDR ADDRES,FUNC sWRITE ADDRESS TO MEMORY
MICPCBMICPC+1

JIF B FUNC

<MOVELWRMEMI<ADDRES*INIT&L?77/2>>

IFF
;MOVEIHkHEH!FUHCI(ADDFEB-INITG177/2>>
+ENDC
+ENDM

+MACRO MEMINC SRC,DATA 3MOVE TO MEM, INCR MAR
MICPCRMICPC+1

<MOVELWRMEM} INCMAR| SRC{<DATA>>

+ENDM

+MACRO BRWRTE SRC,DATA }MOVE TO BR
MICPCEMICPC+L

<MOVE!WRTEBR!SRC|<DATA>>

2ENDM

+¥ACRO BRADDR ADDRES $PUT RETURN ADDR (1 BYTE) IN BR
MICPCEMICPC+1
<MOVE!WPTEBR!<ADDRES=INITETT7/2>>

+ENDM

«MACRO NUTPUT SRC,DATA ;WRITE OUTPUT
MICPCIMICPCel

<HOVE!WROUT} SRCI<DATA>>

JENDM

«MACRD GUT SRC,DATHE

ATCPCSMTICPC+1

<HOVELWRNUTXSRCI<DATA>>

K NDW
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233
234
235
236
?37
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239
240
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253
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756
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260
261
262
263
264
268
266
287
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269
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271
272
273
274
275
276
2717
274
2?79
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237
283
284
285
28R
287
288
239
230
291
292
793
294
295
296
297
298
299
300
301
302
103
304
305
306
307
308
309
310
31
312
EAR )
314
31s
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317
319
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320
321
322
323
324
325
326
37
328
329
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331
33
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100050
100020
100040
100069
100100
100120
100140
110160
100200
100220
0n0600
0000620
000140
000160
000100
0003120
000200
0400220
000249
000260
000300
0600320
0003490
000360

000000
000001
000002
000003
000004
000005
000006
000007
000019
00001}

000002
000003
000006
000007
000004
00000S
000010
0o0n11
Go0n12
000012
000014
oQue1Y

27(1006) 14=DEC=76 16544 PAGE 2=3 PAGE:
MOVE INSTRUCTIONS

+“ACRO LDMA SRC,DATA sLOAD MEMORY ADDRESS REG
MICPCSMICPC+1

«IF IDN SRC,IMM

<MOVE!LDMAR!IMM{<DATAL377>>

SIEF

<MOVELDMAR!SRC{<DATAY>

+ENDC

«ENDM

+MACRO LDMAP SRC,DATA sLOAD MEMORY PAGE NUMBER
MICPCEMICPC+1

+IF IDN gnC,IMM

<MOVE|LDMAPG! IMM]<DATA/400>>

«IFF

CMOVEILDMAPG! SRCI<DATA>>

+ENDC

+ENDM

«MACRO LDADDR DATA sLOAD A LINE TABLE ADDRESS
BRWRTE IMM,DATA

LDMA BR, <ADD!SP,RMO>

+ENDM

+MACRO CMP SRC,SPADDR §COMPARE SODURCE AND SP
MICPCaMICPC+}
<SUBTC!SRC]SPADDR>

+ENDM

+HACRG WOP SRC,FURC,SPADDR ;NOP=SQURCE, FUNC, NO DEST
MICPCSMICPC+1
<SRCI{FUNC!SPADDR>

+ENDN

MACRO CALL REG, ADDRES $ SUBRQUTINE CALL
DISP=<MICPC+1>8377

BRWRTE IMM,DISP+3

sp BR, SELB,REG

ALWAYS ADDRES

JENDM

MACRO RETURN REG,PAGE 3 SUBROUTINE RETURN
(ALWAY BR,SELA,<REG}PAGE>
JENDM

MACY11 27(1006) 14eDEC=76 163144 PAGE 3 PAGE:
INPUT/QUTPUT ASSIGNMENTS

,SBTTL INPUT/OUTPUT ASSIGNMENTS
1TBUS  ASSTGNMENTS

INCON20+100000 sIN CONTROL CSR
MAIN=20+100000 $MAINTAINENCE REGISTER
OCON=Z40+100000 sQUT CONTROL CSR
UBADDR=260+100000 3 UNUSED
PORT1%100+100000 3§CSR4
PORT2E1204100000 3CSRS
PORT321404100000 $CSRe
PORT4%160+100000 sCSRY

NPR=200+100000 3sNPR CONTROL
UBBR=220+100000 $BRCINTERRUPT)ICONTROL
INDAT1=0 s INPUT DATA LOW BYTE
INDAT2=20 s INPUT DATA HIGH RYTE
I0BA1=140 sOUTPUT BA LOW BYTE
10BA2z160 sOUTPYT BA HIGH BYTE
11BAl=100 s INPUT BA LOW BYTE
11BA2%120 3 INPUT BA HIGH BYTE
RCVDAT=200 SRECEIVE DATA
THTCONZ220 3 TMTR CONTROL
RCVCON=240 3sRCVR CONTROL
MODEM=260 $MODEM CONTROL
SYNREG=300 1SYN REGISTER
LNOSWs320 sLINE NUMBER SWITCH
BMB873=2340 yBM873 ADDRESS
LUMATIR2360 sLINE UNIT MAINTAINENCE

310BUS ASSIGNMENTS
3EXTENDED OBUS

0INCOR=z0 $IN CONTROL CSR
OMAIN=] PMAINT

00CON=2 3GUT CONTROL CSR
OUBADD=3 . $UNUSED

OPORTI=4 1CSR4

0PORT22S 3CSRS

OPORT3=6 $CSR6

OPORT4=7 $sCSRY

ONPR=210 $NPR CONTROL

UBREil &8 CORTROL
sUNEXTENDED DBUS

OUTDA1I=2 $OUTPUT DATA LOW BYTE
OUTDA2=)3 #OUTPUT DATA HIGHE BYTE
OBAiz6 3QUTPUT BA LOW BYTE
OBA237 sQUTPUT BA HIGH BYTE
IBAti=4 3 INPUT BA LOW. BYTE
IBA2zS $ INPUT BA HIGH BYTE
TMTDATa10 3 TMTR DATA

OTMTCO=11 : TMTR CONTROL
OPCYCO=12 3 RCVR CONTROL
OMOPEM=13 tMODEM CONTROI,
SYNC=14 sSYN REGISTER

OLUMAN=17 sLINE UNIT MAINT,

0062

0063



DMC=11 MICRNPPOCESSCR IMSTRUCTIONS MACY11 27(1006) 14°DEC=76 16144 PAGE 3=i PAGE: 0064
DMCHGH ,AC 0feDEC=76 10131 PROTOCOL DEPENDANT MACROS

334 «SBTTL PROTOCOL DEPENDANT MACROS

33% +MACRO RSTATE STATE yUPDATE RECEIVE STATE PUINTER

336 MICPCaMICPC+1

337 <MOVE|WRTEBRIIMMI<STATEINITL777/2>>

338 MICPCEMICPC+!

330 <MOVE!SPX!BRISELBISP)>

340 +ENDK

341 ¥

347 +MACRD TSTATE STATE

343 . MICPCRMICPC4Y

344 <MOVE | WRTEBR] IMM|<STATESINITL777/2>>

345 MICPCRMICPC+1

346 <MOVE!SPX!BR!SELB!SP2>

347 +ENDM

348 H

349 «MACRO STATE ADDR

352 MICPCuMICPC+)

351 <MOVEIWRTEBR}IMM]<ADDR=IKIT&777/2>>

352 +ENDM

353 H

354 +MACRQ PSTATE STATE

358 MEM IMM, <<STATE=INITL777/2>>

356 +ENDNM

357 1

359 +MACRD PSTATI STATE

3s5q MEMINC IMM,<<STRTE«INIT&777/2>>

360 +ENDM

61 1

362 «MACRO  SYNMAC

363 8P BR, SELB, SP2 sUPDATE STATE POINTER FROM BR

3614 SYNDUT

365 ALwAYS IDLE

36% JENDM

367 3

3168 «MACRO SYNOUT

3A9 LDMA IMM, UNMSG sLOAD PTR TO UNNUMB MESSAGE SKELETOWN

370 QUTPUT <MEMX}INCHMAR>,<SELBlOTMTCO> $SOM TO TMTR CONTROL

371 QUTPUT <MEMX!INCMAR>,<SELB!TMTDAT> $SYNC TO TMTR SILO

72 +ENDM

373

374 1777717 MICPC=177777 $INIT MICRO PC

378
DMC=11 KICROPPOCESSOR INSTRUCTIONS MACY11 27(1006) 14=DEC=76 16144 PAGE S PAGE! 0065
KILOw, ‘Al 03=DECe76 10116 DMC11 DDCMP MICRO CODE RSSEMBLED FOR USE WITH THE M8201 LINE UNIT

377 «SBTTL. DMC11 DDCMP MICRO CODE ASSEMBLED FOR USE WITH THE M8201 LINE UNIT

378 anaGan LNW=e
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nDCMP PRNTOCOL TMPLEMENTATION
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nooone
000001
000002
000003

ann
oRe006

000007
000010
000011
600012
000013
000014
000015
000016
000017
000022
000023
000024
000031
000036
0n0043
6000590
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000062
000067
000070
000071
000077
000105
000113
000121
000127
000135
000143
000151
000152
000183
000154
000155
000156
000157
000160
000161
000162

0nn164

600167
000171
annt172
nnoiT?3
nnn174
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DMC11 DDCMP MICPO CODE ASSEMBLED FOR USE WITH THE Mg201 LINE UNIT

.TITLE DMC11 DDCMP PROTOCOL IMPLEMENTATION
+SBTTL VERSION 00A FEBRUARY 26,1975

»SBTTL B

+SBTTL HARVEY M, SCHLESINGER

+SBTTL

+SBTTL COPYRIGKT 1978, DIGITAL EQUIPHEXNT CORPORATIO!
+SBTTL

+SBTTL VERSION 00B MARCE 17,1978

«S8TTL CSR AND MICROPROCESSOR CHANGES

#SBTTL .

«SRTTL VERSION 00C KOVEMBER 6, 1975

«SBTTL RETRANSMISSION CHANGES

+«SBTTL

+8BTTL VERSION 00D DECEMBER 3,1%7S

«SBTTL TRANSMIT DORE CHANGES

+SBTTL

«SBTTL THE LATEST MODIFICATIONS WERE ADDED ONg
«SBTTL NOVENBER 16, 1976

MACY11 27(1006) 14-DEC=76 16144 PAGE 6=1
MICROPROCESSOR MAIN MEMORY ASSIGNMENTS

+SBTTL MICROPROCESSOR MAIN MEMORY ASSIGNMENTS
+ALLOCATION OF MICROPROCESSOR MAIN MEMORY
NAKSR=Q $NAKS RECD=eDYNAMIC
NAKSTeNAKSR+1 3JNAKS TMTED=eDYNAMIC
REPSRENAKST+1 tREPS RECD==DYNAMIC
REPSTSREPSR+{ $REPS TMTED==DYNAMIC

ND=REDPSTs3 $CONSTANT 0
NTLR=NP+1 $1NAKS=MSG NO BUFFERS CUMUL,
NHDR=NTLR+1 $NAKS=MSG HEADER BAD

NDATRsNHDR+1 3JNAKS=DATA BAD
NTLS=NDATR+1 $NAK SENT «=NO BUFFERS
NHDSENTLS+1 $NAK SENT BAD HEADER
NDATSENHDS+1 $NAK SENT BAD DATA
REPCSENDATS+1 $REPS SENT CUMUL
REPCR=REPCS+1 tREPS RECD CUMUL

BASEEREPCR+1 3CORE TABLE BASE ADDRESS
SRCaBASE+3 3 START OF INPUT CHAINeeNEXT RECV DONE
ERC=SRC+1 3JEND OF INPUT CHAIN
RCL1aERC+1 $RECEIVE LINK %1
RCL2=RCL1+5 3 . " 32
RCL3=RCL2+5 1 . - LX]
RCLASRCL3+S

RCL5=RCL44S

RCLABRCLS +S

RCL7=RCLE+S

STC=RCL7+% 3START OF QUTPUT CHAIN=~=NEXT TMT DONE
ETC=STC+4 3JEND OF TRANSMIT CHAIN
TMLISETC+% s TRANSMIT LINK #}
THL2=TML1+6 ’ " "oow2
THML3=TML2+6 13 - " 43
TML4=TML3+6

THL3=THLG+6

TML6BTMLS +6

THL73TMLE+6

THMLE=TML7+6

T=TMLE+6 s TYPE FIELD

ST=T+1 1 SUBTYPE FIELD

15P17=STH1 sMSG ACKED IMAGE

IMG10=1SP17+1 1 IMAGE OF BIT 1 OF SP10
IMG11=IMG10+1 JIMAGE OF SP1t
IMG12mIMG11+1 $ TMAGE OF SP12
IMG14aIMG12+1 3 IMAGE OF S5P14
IMG16=IMG14+1 t IMAGE OF SPi6
IMG1TeIMG16+1 $ TMAGE OF SP17
TYPTARSIMG17+1 §TYPE TABRLEw=~-
372 TYPE TABLE REP

373 " NAK
TYPSTTRTYPTAB+2 3174 * " START
115 * " STACK
3
5
AC=TYPSTT+3 :RECEIVE BYTE COUNT
TSP11=BC+? $SP11 IMAGE

15P12=ISP11+1 35P12 IMAGE
TFCONS=ISP124+1 3 IN CONTROL CSF IMAGE
RTHES=TRCANS+1  fRECV THRESHOLD T INK

]

PAGE:
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DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY§1 2701006) 14eDEC=76 16:44 PAGE 6=2 PAGE: (068

DDCHGH AT 06=DEC=76 11334 MICPOPROCESSOR MAIN MEMORY ASSIGNMENTS
458 yALL LOCATIONS PROM 200 ON ARE NOT WRITTEN OUT DURING A TABLE UPDATE
459
460 000210 TABST=210 $ TABLE UPDATE STATE
461 000211 PRTSTaTABST+1  yPORT STATE
462 000240 NXTINT®240 SNEXT INTERRUPT POSITION
463 000241 NXTSPaNXTINT+1 $END OF INTERUPT CHAIN
464 000242 INTSTKaNXTSP+{ 3STACK OF INTERUPTS
465 000400 MMEND= 400 3MAIN MEMORY END
DMCt1 [DC™P PROTNCOT IMPLEMENTATION MACY11 27(1006) 14=DEC=76 16144 PAGE 6=3 PAGE:r 0069
DDCHGY WRT 06=NEC=76 11334 SCRATCH PAD ASSIGNMENTS
467 «SBTTL SCRATCH PAD ASSIGNMENTS
LY 000000 SPN=0  y5P0**=SCRATCH REGISTER
469 560001 SP1e{  JSPi===PORT STATUS WORD
470 1BIT ASSIGNMENTS
471 yBITO==INIT MODE
472 1BIT1eeSEC STATION SELECT(UNUSED)
473 1BIT2-«NO BUFFER ASSIGNED IN BOOT MODE
474 3BITI==DLE RECEIVED WHILE NOT IN MAINT MODE
478 1BIT4=«INTERRUPT PENDING
47s 3BIT6w=DISCONNECT ERROR
477 1BIT7==BOOT MODE
a7a 000002 SP2r2  3SP2we=TRANSMIT STATE POINTER
479 nnoon3 SP3=3  )SP3=w=eRECEIVE STATE POINTER
wmy Gusnas ST4=4  jED4---END PECY ADDRESS
484 000005 SP5=5  jSPSe=eEND RECEIVE ADDRESS
4r2 000066 SP6x6 3 SPAwewEND TRANSMIT ADDRESS
423 0oon0n? SP787 g
484 000010 SP10510 3SP10=»=LINE STATUS WORD
435 1BIT ASSIGNMENTS
aRe $RITO==UNNUMB PENDING
487
48R JBIT2-=LINE HAS GONE IDLE
489 }BITI~=START RECEIVED
490 1BIT4==CLEAR ACTIVE ON END
4a1 )BITS==START MODE
497 §BIT6==HALF DUPLEX
491 1BIT7==0K TO SEND
404 000011 SP1i=11 38P11===R FIELD
495 000012 SP12=32 3SP12-=<N FIELD
496 000013 SP13813 jSP13=w=TYPE
497 000014 SP14214 ySP14ew=RECEIVE LINK IMAGE
493 000015 SP15815 ySP1S=w=TIMER ENTRYe==NUMBER OF ONE SECOND TICKS
469 nnnnte §P16216 1SP16===POINTER TO TMT LINK COPY IN MAIN MEM

5an 000017 SP17=17 }SP17e=«LAST MESSAGE ACKNOWLEDGED
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DDCHGH . MAC 06eDEC=76 11:34

502

503

504

505

506

507

508

508 011766
510 011768

(@8] 000000
(1Y 011766 063720
1)

511 011770

(1} 0noNoi
1) 011770 063223
(@8]

S12 011772

(@B 000002
(1Y 011772 063237
(1)

513 011774

1) 000003
(1) 011774 061200
1)

514 011776

(@B 000004
(1) 011776 061202
1)

515 012000

(@B} 0000058
(1) 0312000 003370
11

516

517 012002

1 000006
(1) 012002 063130
(4 9]

S18

519 012004

o) 000007
(1Y 012704 076423
1y

520

521 012006

(S8 0000610
(1) 012006 C83060
1)

%22 012010

1) 000011
(1) 012010 101413
[Z8]

523 012012

[G)] nAnp12
(1) 012012 100406
(1)

R24 012014

DMC11 DDCMP PROTOCOL IMPLEMENTATION

DDCHGH MAC 06-DEC=76 11134

N 000013
(1) 012034 003401
1)

525 012016

1) 000014
(1) 012016 063231
(1)

526 012020

1) 000015
1) 012020 063232
(BB

527 012022

1) 000016
1) 001
(11 n12022 010162
(i)

{13

(1} 000
1)

529 112024

(1) 000017
(1) 012024 000626
(@B

5?29 012026

1 0000620
(1) 012026 062234
S8

530 012030

1) 000021
(1) 012030 016403
1)

531 012032

(1 nnno22

(1) 012032 002402

n12034
0n0n23
013834 05722%
012034
000024
0120356 016406
012040
600029
012046 016407
012042
0N0026
712042 016401
n12044
nnenz27
091

N12048 010210

MACY11 27(1006) 14=DEC=76 18144 PAGE 6-4
INITe«INITIALTZATICN ROUTINE

108t

oSBTTL INIT==INITIALIZATION ROUTINE
$1ZEROS MAIN MEMORY

3LCOPS WAITING FOR RECEIVE DATA(BOOT?)
JOR FOR RQI TO BE SET

3WILL ACCEPT ONLY BASE FORMAT, ALL OTHERS WILL RETURN A PROCEDURE ZRROR

1

AT IRITIALIZATION === THE HARDWARE CLEARS THE BR AND MAR
211766

£ BR,SELB, S50 JCLEAR  SPO
MICPCEMICPC+1

<MOVE{SPX1BRISELBLSPO>

SP BR, SELB,SP3 3PAGE ONE TRANSFER ADDRESS

<MOVE!SPX/BRISELBISP3>
SP BR,SELB,SP17 sCLEAR SP17
MICPCEMICPC+}
<“OVE|SPX!BR{SELBISP17>
cuT BR, <SELA|OINCON> $ZERO THE IN CONTROL CSR
MICPC=MICPC+Y
<MOVE!WROUTX!BR!<SELAJGINCON>>
ouT BR,<SELA!OOCOR> $2ERO THE OUT CONTROL CSR
MICPCEMICPC+1

<MOVE|WROUTX !BR!<SELA}OOCON>>

sP IMK,370,8P10
HICPC2FICPC+1
<HOVE|SPX!IMMI370!SP10>

sBITS OF SP10
4 BR, AR, 8P10
MICPCmMICPC+1
<MOVE|SPX!BRIAAISP10>

JFIRST 5 TIMES THRU THE LOOP
MEMINC BR,ADDCiSP3
MICPC=MICPC+Y
<MOVE!WRMEM! INCMARIBRI<ADDC!SP3I>>

$LOCATIONS AND ZERO THE REST

sp BR, INCA, 3BO 7 INCREMENT COUNTER
MICPCaMICPC+1

<MOVE!SPX!BR!INCA!SPO>

z 108 $ALL DONE
MICPCEMICPC+S

<JUMP{ZCOND{<108=IRITE3000#4>|<108=INITE777/2>>

ALWAYS §§
MICPCaMICPC+1
<JUMPJALCOND!<S8=INITE3000%4>1<58=INIT&T77/2>>

1KEEP GOING

SPBR IMM,1,5P1 JWRITE A 1 TO THE BR AND SP1

MACY11 27(1006) 1$4~DEC=76 16144 PAGE 6=5
INITee«INITIALI2ATION ROUTINE

MICPC=MICPCHY
<MOVE|SPBRX!IMM{{|SP1>

sP BR,SELB,SP11
MICPCsMICPC+t
<MOVE{SPX!BR|SELBISP11>

$WRITE A 1 TO SP11

sP BR; SELB, 5P12
MICPCBMICPC+1
<MOVE!SPX!{BRISELB|SP12>

JWRITE A 1 TO SP12

LDMA IMM, TYPTAB
MICPCEMICPC+{

+IF 1IDN IMM,IMM

<MOVE|LDMAR| IMM!CTYPTAB&3?T>>

$POINT MAR TO TYPE TABLE

JIFF
<MOVE{LDMAR!IMM] CTYPTAB>>
LENDC

BPWRTE IMM,226
KICPCEMICPC+Y
<MOVE!WRTEBR|IMM|<226>>

IWRITE SYNC TO MEMORY

OUTPUT BR,SELB!{SYNC
MICPCEMICPC+1
<MOVE!WROUT!BRI<SELB!SYNC>>

3 LOAD THE SYNC REGISTER

MEMINC IMM,3 1REP
MICPCIMICPC+}
<MOVE!WRMEM! INCMAR! IMMi<3>>

MEN IMH, 2 PNAK
NTCPCUMICPC+1
CHOVE! wRMEM ] TMM] €22

5P MEMX]INCMAR, SELB, SP15
MICPCaMICPC+i

$1SET STARTING COUNT

MEMINC 1IMM,6 $ START
MICPCaMICPCel
CMOVEIWRMEM] INCMAR] IMM1<6>>

MEMINC IMM,7 31 STACK
MICPCaMICPC+1
CMOVELWRMEN! INCHMAR] IMMI<T>>

MEMINC IMM,1 1 ACK
H“ICPCEMICPC+1
<HOVE!WRMFMIINCMARL IMMici>>

LDMA THM, TARST
“ICPC=MICPC+1

LIF IDN 1M, MM

<MAVELLDWAR! TMMICTABST&RIT7>>
JTFF

;POTINT TQ TABLE UPDATFE STATE

sWRITE 5 ONE BITS TO THE HIGH ORDER

3SHIFT SP10 LEFT SETTING CARRY THE

JWRITE A ONE TQ THE FIRST 5 MEMORY

PAGE:

PAGE:
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n12072
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06~DEC~76 131134

000

000030
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060031
016533

000032
2014
n10067

000

000033
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000034
002471

nnan3s
043236

000036
001
010022

00

N00037
016424

000040
002424

nroo4y
043234

0noong2
001
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nt10240

000

nN0043
016642

000044
002r42

000045
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000046
061221
201

0nona?
110740
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MACYSY

2701006) $4-DEC=76 16344 PAGE 5=8 PAGE:

TNIT==IXITIALIZATION ROUTINE

MACY11

<MOVE|LDMAR! IJMM!ICTABST>>

+FNDC

PSTATI I3 s INITIALIZE IT

MEMINC IMM,<<I3«INIT&777/2>>

MICPCeMICPC+}

<MOVE{WRMEM| INCMAR| IMMI<CI3=INIT&??7/2>>>

PSTATI NIDLE2 3 INITIALIZE PORT STATUS
MEMINC IMM,<<NIDLE2«INITL777/2>>

MICPCEMICPCH+1
<MOVE!WRMEM! INCMAR] IMM| <<NIDLE2-INIT&777/2>>>

LDMA ™M, STC sLOAD ADDRESS OF LAST TMT CHAIN
MICPCMICPC+Y

«IF IDN IMM,IMM
<MOVE]LDMAR] IMM{<8TCLI77>>

JIFF
<MOVE!LDMAR| IMM!<STC>>
LENDC

MEMINC  IMM,TML} 3 STORE ADDRESS OF FIRST TMT LINK
MICPCaMICPC+1
<MOVE!WRMEM! INCMAR| IMMI<TML1>>

MEM IMM, TMLY
MICPCaMICPCe}
KMOVE I WRMEM! IMMI<KTML1>>

SP MEMX, SELB, SP16 s INITIALIZE LAST XMIT POINTER
MICPCEMICPC+1

<MOVE|SPX!MEMX|SELBISP16>

LDMA IMM, SRC ;LOAD ADDRESS OF LAST RECYV CHAIN
MICPCaMICPC+$

LIF IDN IMM,IMM
<MOVELLDMAR{ INM 1 <SRCG3775>

1FF
<MOVE|LDMAR] IMM] <SRC>>
FNDC

MEMINC IMM,RCLY $SET UP ADDRESS OF FIRST RECV LINK
MICPCxMICPC+Y
<MOVE!WRMEM! INCMAR] IMMI<RCL1>>

MEM IMH, RCL1
MICPCaMICPC+y
<MOVE{WRMEM! IMMI<RCL1>>

sP MEMX, SELB, SP{4
MICPCaMICPC+1
<MOVE!SPX!MEMX!SELB|{SP14>

LOMA IMM,NXTINT JADDRESS OF NEXT INTERRUPT POINTER TO MAR

MICPCESMICPC+1
oIF IDN IMM,IMM

27(1006) 14=DEC=76 16544 PAGE 6=7 PAGE:

INIT=eINITIALIZATION ROUTINE

REXITS

<MOVE!{LDMAR} IMMICNXTINT&377>>
FF

.
<MOVE!LDMAR] IMMJ<NXTINT>>
LENDC

MEMINC IMM,INTSTK $INITIRLIZE NEXT INTERRUPT POINTER
MICPCeMICPC+q
<MOVE!WRMEM! INCMAR} IMM{KINTSTK>>

MEM IMM, INTSTK sINITIALIZE INSERTION POINTER
MICPCeMICPC+1
<MOVE | WRMEM ] IMM| CINTSTK>>

BRWRTE IMM,200 $WRITE THE RUN BIT TO THE BR
MICPCeMICPC+1
<MOVE!WRTEBR] IMM|<200>>

aur BR, <SELBIOMAIN> 3WRITE THE RUN BIT TO MAINT CSR
MICPCaMICPC+!
<MOVE|WROUTX!BR!CSELBIOMAIN>>

sFALL INTO IDLE LOOP
+JF NDF SLOW
ALWAYS TEOM2
MICPCaMICPC+1
€JUMP|ALCOND I CTEOM2=INITL3000#4> | <TEOM2=INITET77/2>>

H

sp BR, SELB,SP3
MICPCaMICPC+]
<MOVE{SPXIBRISELBISP3>

JENDC

2072
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JIRC
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000052
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000053
112000

00
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000054
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000955
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000

200957
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01

000060
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000061
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000062
111100

000

000063
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000064
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no1

010211

one

000071
130620

MACY11 27(1006) A 14=DEC=76 16344 PAGE 6<8 PAGE!
IDLE=«PROGRAM IDLE TLOOP

IDLE:

| XEXIT:

It:

I2:

+SBTTL IDLE--PROGRAM IDLE LOOP

tPROGRAM IDLE LOOP

$DISPATCHES TO APPROPRIATE SERVICE ROUTINES
$USES STATE POINTERS FOR TMT,RCY,CSR ACTIVITY
1

BRWRTE BR.<SELAISP10> sREAD TRANSMIT STATUS WORD FROM SP10 TO BR
HICPCMICPC+]

<MOVE]WRTEBR!BRICSELALSP10>>

BR1 TMIDA sIF DATA TO SENDe= BRANCH
MICPC=MICPC+1
CJUMPIBRICON} CTMTDA=INITE3000%#4> | KTMTDA=INIT&T77/2>>

8RO THTDA ¢+IF DATA T0O SENDe= BRANCH
MICPCaMICPC+1
<JUMP]BROCON]<TMTDA=INIT&3000#4> ) <TNTDA=INIT&TT7/2>>

«IF DF  SLOW
ALWAYS It

1]
sp BR,SELB, SP2
BRWRTE IBUS,RCVCON sREAD LINE UNIT RECEIVE CONTROL WORD

MICPCaMICPC+1
<HOVE|WRTEBR! IBUS|<RCVCON>>

.BR4 BR,;SELA, SP3!PAGEY $}BRANCH BASED UPON RECV STATE
MICPC=MICPC+1
<JUMP{ BRACON!BR|SELAISP3|PAGE1>

LDMA IMM, TABST
MICPCEMICPC+1

oIF IDWN IWMM,IWW

CMOVELLDMAR IMM!<TABST&3I?7>>

3POINT TO TABLE UPDATE STATE

JIFF
<MOVE!LDMAR! IMM!<TABST>>
+ENDC

+ALWAY MEMX,SELB,0
MICPCmMICPC+1
<JUMP{ALCOND{MEMX!SELB| 0>

JIF NDF SLOW

STATE TMTA+2 $GET IDLE TRANSMIT STATE ¢
HICPCasMICPC+!

CMOVE!WRTEBR] IMMICTMTRA+2=INIT&TTT/2>>

KOP BR, SUB, SP2 s SUBTRACT FROM CURRENT STATE
MICPCaMICPC+1

<BR{SUBISP2>

< TMTDA $NON=IDLE STATE
MICPCaIMICPC+1
<JUHPiCCOND I THIDA®INITAI000#4> i KTHTDA~INIT&ATT7/2>>

+ENDC

MACY11 27(1006) 14<DEC=76 16344 PAGE 6°9 PAGE:
IDLE==PROGRAM IDLE LOOP

IDLEO:

SPBR IBUS,UBBR, $PO 3 TIMER EXPIRES?
MICPC=MICPC+1
<MOVE!SPBRX!IBUS|UBBR{SPO>

BR4 TIMSRV
MICPC=MICPC+1
<JUMP | BR4CON{<TIMSRVeINIT&3000#4> ! CTIMSRV=INIT&T77/2>>

sP IBUS,RCVCON, SPO
MICPCaMICPC+1
<MOVELSPX!IBUSL{RCVCON|SPO>

$RERD THE RECEIVE CONTROL REGISTER

BRWRTE BR,AA!SPO $SHIFT IT LEFT
MICPCEMICPC+1
<MOVE|WRTEBRIBRICARISPO>>

BR? 11 $JRECEIVE ACTIVE, DON’T DO PORT STATUS
MICPC=MICPC+1
CJUMPIBRICONICI1=INIT&3000#4>!<T1=INIT&T77/2>>

LDMRA IMM, PRTST
MICPCEMICPC+]

sIF IDN IMM,IMM

<MOVE | LDMAR| IMM{<PRTST&377>>

3 ADDRESS PORT STATE

JIFF
<MOVEILDMAR!IMM{CPRTST>>
ENDC

+ALWAY MEMX,SELB,0 3 INDEX
MICPCaMICPC+1
<JUMPIALCOND | MEMX! SELB} 0>

0074

0075
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MACY11 27(¢1006) 14=DEC=76 16344 PAGE 6=10 PAGE: 007¢
BASSRVeee== BASE SERVICE ROUTINE

BASSRV}

«SBTTL BASSRVewws BASE SERVICE ROUTINE
PSTATE NIDLE2

MEN IMM, <<NIDLE2«INIT&777/2>>
MICPCeMICPC+1

<MOVE|WRMEM] IMMI<<NIDLE2~INIT&777/2>>>

LDMA 1MM,BASE JCLEAR TO MAR SO IT POINTS TO BASE PQINT
MICPCaMICPC+1

«IF IDN IMM,IMM

<MOVEJLDMAR! IMMI<BASEL377>>

IFF
<MOVE | LDMAR | INM1 <BASE>>
JENDC

MEHMINC 1IBUS,PORTY $READ CSR4
MICPCeMICPC+}
<MOVE!WRMEM! INCMAR| IBUS| <PORT1>>

MEMINC IBUS,PQORT2 sREAD CSRS
HICPCaMICPC+}
<MOVE!WRMEM! INCMAR} IBUS ] <PORT2>>

MEM 1BUS,PORT4
MICPCEMICPC+1
<MOVE!WRMEM! IRUS|<PORT4>>

se IBUS, INCON, SPO $READ INPUT CONTROL CSR
MICPCaMICPC+1
<MOVEISPX!IBUSLINCON|8PO>

BRWRTE IMM,100 3CLEAR THE BR
MICPCaMICPCe1
<MOVE{WRTEBR! IMM!<100>>

our BR, <AANDB ) DINCON> 1CLEAR THE INCONTROL CSR
MICPCEMICPC4+1
<MOVE!WROUTXIBR!CAANDBIOINCON>>

OUTPUT IMM,<120!0MODEM> $MASK FOR HDX AND DTR
MICPCsMICPC+1
<MOVE!WROUT!IMM!<12010MODEM>>

BRWRTE MEMX, SELB 3sREAD SEL6
MICPC=MICPC+1
<MOVE!WRTEBR{MEMX|<SELE>>

8R4 RESUME 3 IF SET RESUME
MICPCaNICPC+1 :
<CJUMP|BR4CON ! <RESUME=INITL3000#4> I <RESUME=INITRTT77/2>>

LDMA TMM, T s LOAD ADDRESS OF TYPE FIELD
MICPCsMICPC#)

«IF IDN IMM,IMM

SMOVELLDMARLIMMICTEIT Y>>

W IFF
<MOVE!LDMARIIMHICT>>

MACY11 27(1006) 14~DECe76 16144 PAGE 6=11t PAGE: 0077
BASSRVwwew=e RASE SERVICE ROUTINE

BS1)

RESUMES

RS23

JENDC

MEMINC IMM,6 $WRITE START TYPE TO MEMORY
MICPCSMICPC+1
<MOVE|WRMEM] INCMAR] IMM1<6>>

MEM IMM, 300 JWRITE SELECT AND FINAL TO MEMORY
MICPCaMICPC+1
<MOVE|WRMEM!IMM1<300>>

SP 8R,DECA, SP} 3 TURN OFF INIT MODE
MICPCaMICPC+1
CNAVE I SPYIRRIDECYISPED>

BRWRTE IM¥, 241 $1SET OK TO SEND,STARTMODE AND UNNUM PENDING
MICPCaMICPC+!
<MOVEIWRTEBRlIMM|<241>>

ALWAYS SA3
MICPCEMICPC+1
<JUMPIALCOND}<SA3«INIT&3000#4>{<SAI=INITE777/2>>

sp IMM,SP4,4 $SET UP SP4 FOR COUNTING NPRS
MICPCaMICPC+1
<MOVE!SPX!IMMISP4l4>

sP BR, INCA,SP10 $SET UNNUMB MESSAGE PENDING TO
MICPCaMICPC+1
<MOVE!SPXIBRLINCA!SP10>

$TRICK TRANSMITTER CODE
LDMA IMM,BASE s ADDRESS BASE TRBLE ADDRESS
MICPCEMICPC+1
«1F IDN IMM,IMM
<HMOVE|LDMAR|IMMICBASEL3?7>>

.
<MOVE1LDMAR! IMM] <BASE>>
JENDC

STATE  FUDGE ;SET TMTR STATE TO ENTER TABLE UPDATE
MICPCEMICPC+1

<MNVE|WRTEBR! IMM!<FUDGE=INITET77/2>>

ALWAYS TBO }50 SET UP “XT RITS AND ADRESS OF BASE FOR NPRS
MICPCSMICPC+1

CJUMPLALCOND I <TBO=INITE3000#4> [<TRO=INIT&TT7/2>>

LDMA IMM, INGIO
MICPC3MICPC+)

+IF IDN IMM,TMM
SMOVEILDMRRLIMMICIMGI0&377>>

LIFF
CAOVEILDMAR! MM ICINGLO>D>

LJFNDC

SF MEMY L TRCMAR, ADRR, 5P1D 1RESTORE ®1IT { OF SPi1C

MICPCEMICPC 4




DMC11 DDCMP PROTOCNL IMPLFMENTATION

DDCHGH  MAC
(1) 0122390
{1)
816 012232
1)
1) 012232
1)
617 012234
(9B}
{1y 012234
{11
618 012236
1)
(1Y 012236
«“)
619 012240
(S8
(1) 012240
(1)
620 012242
1)
{1) 012242
1)
621 012244
(& 5]
(1) 012244
)
622
623 012246
()
(1) 012246
(SR
624 012250
(&3]
1) 012250
(1
625 012252
(b
(1) 012252
1)

DMC11 DDCYP PROTOCOL

DDCRGH MAT

627
h2¢
(S8}
o
1)
€29
630
1)
1)
(G B
A3y
632
33
633
€35
1)
()
(SR
634
€1
o)
o)
537
€3
1
(GD]
638
639
640
641
(SR}
1)
1)
LXY¥]
a3
fa4
645
648
L ¥
LEL
£40
A50
a51
6572
653
£54
ASS
ESR
A7
AS3
LEX]
~&n
661
kA2
L]
LR

012254

012254

012256

012256

012260
012260
012262
012262
0122684

012264

012266

012266

012270

e12270

06=DEC=76 11134

057310

000122
057231

000123
057232

000124
057234

000125
057236

000126
043237

000127
063170

000132
110737

06=DEC=76 11334

000133
060601

001

000134
103141

000
001

a00
000135
123400

000136
001620

000137
103146

o0t

000140
100451

noe

201

200
201

IMPLEMENTATION

MACYi1 27(1006) 14=DEC=76 16144 PAGE 6<12

BASSRVe==e BASE SERVICE. ROUTINE
<MOVE!SPXIMEMX!INCMARIAORB|!SP10>
sp MEMX!INCMAR,SELB,SP11

MICPC=MICPC+1
<MOVE]SPXIMEMX|INCMAR! SELB!SP11>

$RESTORE SP11

sp MEMX! INCMAR, SELB,SP12 JRESTORE SPiZ
KICPCaHMICPC+1

<MOVE!SPX!MEMX!INCHMAR!SELBISP12>

SP MEMX!INCHAR, SELB,SP14
MICPCaMICPC+1
<MOYE!SPX!MEMX!INCMARISELBLSP14>

JRESTORE SP14

SP MEMX]INCMAR,SELB,SPis jRESTORE 5P16
MICPCzMICPC+1

<MOVE!SPX!MEMX{ INCMARi{SELBiSP16>

SP MEMX, SELB, 8P17 $RESTORE se1?
MICPCIMICPC+1

<MOVE|SPX{MEMX]ISELBISP17>

sP BR,DECA, SP10
MICPCEMICPC+1
<MOVE!SPX!BRIDECAISP10>

3 TURN OFF UNNUM MESSAGE PENDING AND

$ZERO THE BRG
sP BR,DECA, SP1 3CLEAR INIT MODE
MICPC=MICPC+1

<MOVELSPX:!BRIDECAISPI>
BRWRTE IM™,200

MICPCINIODCS

<MOVE!WRTEBR!IMM]|<200>>

$JSET OK TO SEND

ALWAYS SA3
MICPC2MICPC+!
<JUMPJALCOND}<SA3«INITE3000#4> | <SA3=INITR777/2>>

MACY11 27(1006) 14-DECe76 16144 PAGE 6=-13
NIDLE2===ND CSR ACTIVITY STATE

+«SBTTL NIDLE2eweNO CSR ACTIVITY STATE

NIDLE2$ BPWRTE BR,SELA]SPY JREAD PORT STATUS WORD
MICPCeMICPC+Y
<MOVE!WRTEBR!BRI<SELA!ISP1>>

+IF NDF sLOW

BR4 NIDLES s INTERRUPT PENDING?==<=BRANCH
MICPCESMICPC+]
<JUMPIBR4CON!CNIDLES=INIT&3000#4> | <NIDLES=INIT&T7?7/2>>

+ENDC

+IF DF  $LOW

BR4 CUTINT

«ENDC

SPBR IBUS, INCON,SPO sREAD INPUT CONTROL CSR
MICPC=HICPC+]

<MOVE|SPBRX!IBUSIINCONISPO>

BRSHFT
MICPC=MICPC+]
<MOVE| SHFTBRIWRTEBR!SELB>

$SHIFT 1T RIGHT

BR4 INWATY
MICPCaMICPC+1
<JUMP | BRACON] CINWAT1*INIT&3000%4> ] CINWATY~INITRTTT/2>>

s IF RQI SET ~= BRANCH

PAGE:

PAGE:

170 REeREAD THE IN CNTRL REGISTER TO AVOID

33 RACE IN MICRQ«P READ/UNIBUS WRITE
+IF NDF sLOW

ALWAYS IDLE
MICPCZMICPC+]
<JUMPJALCOND{<IDLE«INITS§3000#4> ! <IDLE=INIT&777/2>>
+ENDC
NIDLES:
+JF DF  glLOw
108: SPBR IBUS, MODEM, SPO $JREAD MODEM CONTROL CSR
BRWRTE BR,AAISPO tSHIFT IT LEFT
BFR& SETUSR ;IF DSR 387, CLEAP FL2S
BRWRTE BR,SELA|SP1O tREAD LINE STATUS WORD
BRSHFT
BR4 IDLE 31 START MODE
BRWRTE BR,AA!SP{ $READ PORT STATHS WORD
BRL IDLE 1 INIT MODE
RR? IDLE $DISCONNECT ERROR ALREADY SENT
SPBR 1BUS, MAIN, SPO $ READ THE MAINT REGISTER
BRWPTE BR,ADD{SPO 31 SHIFT LEFT
BR4 IDLE sLU LOOP == EXIT
RRWRTE IMM,100 s WRITF. DISCONNECT ERROR
§P RR,AORB, SP1 t1FLAG ERROR RECORDED
AT.WAYS ERRXX ¢ MAXE A CONTROL QUT
SETDSR: BRWRTE 1MM,277 sCLEAR DISCANNECT ERROR FLAG
ALWAYS CLRIDL
+FADC

JIE RDF slois
NIDLES: PSTATF OUTINT ;SET STATF FOP [NTERRUPT PROCESSING

0078

0079



DMC11 ODCMP PROTOCOL IJMPLFMFNTATION
06=DEC=76 11:34

DDCHGH

)
?)
t2)
2)
665
1)
)
1)
666

DMrYy
DDCHGH

LLE S
LA
(@3]
[B D]
(BB
10
o)
1y
(B8]
aT1
(BB
(D)
(R
72
«73
1)
oy
(@3]
674
o1y
1)
1)
&7%
)
2)
2)
2)
£7¢
1)
1)
1)
677
(@9
)
[@D]
£78
)
€2y
2)
2)
679
oy
(@8]
()
f819
)
(B D]
)
ARY
(1)
(@]
(@B}
L]
21
1
1Y

LSAC
012270
ni2270
012272

012272

PRC~p PROTOCOL IMPLEMENTATION
0A=NFEC=76 113134

LA

n12274
012274
032276
n12276
012300

012300

012302
012302
012304
n12304

712306
012306

012306
0312310
012310
012312
042312

012314
012314

012314
012316
012316
012320
012329
n12322

0121322

ny12324

n12324

000141
nn2s14

000142
10045%

000

n00143
123400

0n0144
050520

000148
103550

000146
123400

000147
103557

nootso
002546

000151
060520

0no152
117460

0No153
nn2s543

nrntss
NoOE00

000155
061300

NNNISe
100451

a50157
nn1s2n

MACY11 27(1006) 14~DEC=76 16144 PAGE 6-14 PAGE!
NIDLE2=+=NO CSR ACTIVITY STATE

MENM IKM,<KOUTINTINITRTTT/2>>
MICPCaMICPC+{
<MOVE!WRMEM | IMMI <<OUTINT=INITE777/22>>

ALWAYS IDLE
MICPCEMICPC+S
<JUMP{ALCOND]<IDLE<INIT&3000%4> 1 <IDLE=INITET77/2>>

+ENDC

MACY13 27(1006) 14-DEC=76 16344 PAGE é=15 PAGE®
INWAIT===hRIT FOR RQI TO CLEAR

INWAITE

INWATL:

NIDLE3:

NIDLE4:

1
INWAT

~

#SBTTL INWAITe«=WAIT FOR RQI TO CLEAR

SPBR IRUS, INCON, SPO $READ INPUT CONTROL CSR
MICPCSMICPC+1

<MOVE!SPBRX!TBUS] INCON}SPO>

BRWRTE BR,<AAISPO>
MICPCHNICPC+Y
<MOVE{WRTEBRI!BR!<AALSPO>>

3SHIFT IT LEFT

BR7 NIDLE3
MICPCEMICPC+y
<JUMP!BR7TCON{<NIDLE3=INIT&3000#4> | <NIDLE3I=INIT&TTT/2>>

t INTERRUPT ENABLE HAS BEEN SET

SPBR IBUS, INCON, 8PO sREARD THE INPUT CONTROL CSR
MICPCAMICPCS]

<*OVE!SPBRX!IBUS!INCON!SPO>

BRT INWAT2
MICPCaMICPC+]
<JUMP!{BR7CON!<INWAT2«INIT&3000#4> | CINWAT2=INITE?77/2>>

JREADY IN STILL SET

PSTATE INWAT1 JUPDATE STATE TO INPUT
MEM IMM, CCINWATI=INITE777/2>>

MICPCEMICPC+1

CMOVE ] WRMEM] IMMIKSINWATI=INITLT7 77 /250>

BRWRTE BR,AAISPO
MICPCIMICPC+Y
<HOVESWRTEBRIBRICAALISPO>>

3 SHIFT CSR LEFT

BR? ININT
MICPCeMICPC+)
<JUMPIBRTCON{<ININT®INIT&3000#4> | <ININTINIT&7TT /25>

PSTATE INWAIT
MEM IMM, CCINWAIT=INITL?77/2>>
MICPCaMICPC+y

<MOVE | WRMEM| IMM{CCINWAIT=INTITETTT/25>>>

BRWRTE I¥M,200
MICPCaMICPC+Y
<MOVE!WRTEBR!IMM{<200>>

out BR, ADRB!OINCON JSET THE RDYI
MICPCSMICPC+]
CMOVE]WROUTX!BRICAORBIOINCON>>

ALWAYS IDLF
RICPCaMICPC+}
CIUMPLALCAND | < JDLE=INITSE 300445 IKIDLE=INITLTTT /25>

BRSHFT $SHTFT THF un RIGHT
SICPCEMITPCH]
CMOVEISHFTRP I WRTERRISELRS

0080

00814

sUPDATE STATE POINTER TO NO INTERRUPT GENERATED



DMC1{ DDCHMP PROTNCOL IMPLEMENTATION

DDCHGH MAC
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CMC1Y1 DOCMP PRNTOCOL IMPLEMENTATION

012326
012326

012330
012330

012230
012332
012332

012334
012334
012336
012336
012340
012340
012342
012342
012344

012344

012350

012352
012352

012352
012354

n12354

DRCHGH (MAC
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)
(&3]
(-2}
702
€1y
1)
(1)
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(D]
1)
1
70%
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(1)
[ ]
708
(1Y
1)
€3]
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(1)
€2)
2)
2)
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)
(S8
1
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1)
1)
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(1)
(SR}
1
1)
1)
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1)
(@}
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(G 9]
1)
(@]
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(1}
1)
1
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012356
012356

012356
012360
012360
012362
012362
012364
0123564
012366
012366

012370
0123710

012370
012372
012372
912374
12374

012378

n12376
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n12402
12402
n12404
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N12404

06=DEC=76 11334

001

000
001

0N0160
103051

000161

0028€2
ou0162
100451

000
000163
123400

000164
102600

000165
102172

000166
001620

010167
102574

600170
on2700

000171
100575

noo172
002657

000173
1100575

06-0DEC=76 11134

040174

ne2721

000178
060601

0049178
102201

200177
100451

000200
1022114

000201
002533

000202
000500

000203
061269

000204
001
010177

000

0030205
016402

ano206
ne2400

600267
niz2233

MACY11 27¢1006) 14=DEC=76 16:44 PAGE 6=16 PAGE:
INWAITe-wWAIT FOR RQI TO CLEAR

IF DF SLOW

BR4 NIDLE6 JRQI SET=== GO AWAY

«ERDC

-IF NDF ¢LOW

BR4 IDLE

MICPCRMICPC+]

<JUMP | BR4CON!<IDLE=INIT&E3000%4> | <IDLE=INITE?77/2>>

PSTATE INSRY $SET NEXT STATE TO INPUT SERVICE
MEM IMM, <<INSRV=INLIT&T7T7/2>>

MICPC=MICPC+1

CMOVE ) dPMENM! TMM ! <€ INSRV=INITETT7/25>>

ALWAYS IDLE
MICPC3MICPC+1
<JUMP!ALCOND!<IDLE-INIT&3000#4>}<IDLE=INIT&T777/2>>

ENDC
INSRV: épan I8US, INCON, SPO $READ THE INPUT CONTROL CSR
MICPCaMICPC#1
<MOVE!SPBRX!IBUS|INCON{SPO>
BR1 308 3==SENSE OR BASE
MICPCEMICPC+}
<JUMP{BRICON{<308=INITL3I000#4>1<305~INIT&T777/2>>
BRO 108 $CNTL I
MICPC®MICPC+i
<JUMP!BROCON|<108=INITL3000#4>1<108=INITET7T77/2>>
BRSHFT ;MUST BE BA/CC=SHIFT FOR IN OR OUT
NICPCBMICPC+1
<MOVE|!SHFTBRIWRTEBR]SELB>
BR1 18$
MICPCEMICPC+1
<JUMP!BRICON!<158=INITEI000#4>1<155«INIT&T77/2>>
PSTATE TBASRY s TRANSMITTER
MEN IMM,<<TBASRV=INIT&777/2>>
MICPCE=MICPC+1
CMOVE ! WRMEM! IMM! CCTBASRV=INIT&TTT/2>>>
ALWAYS 208
MICPCENICPC+1
<JUMP!ALCOND{<208=INITL3000#4>1<208=INIT&777/2>>
1081 PSTATE CTLSRV
MEM IMM,<<CTLSRV=INIT&777/2>>
MICPCEMICPC+1
<MOVE | WRMEM! IMM! ¢<CTLSRV=INIT&T777/2>>>
ALWAYS 208
MICPC=MICPC+1
CJUMPALCORDI<208=INITE3000%4>1<208=INIT&?77/2>>
MACY11 27(1006) 14-DECe76 16344 PAGE 6-17 PAGE:

INWAITe==WAIT FOR RQI TO CLEAR

1581

2081

3081

PROCER:

PSTATE RBASRV

MEM IMM, <<RBASRVINITE777/2>>

MICPC=MICPC+1

<MOVE! WRMEM! IMMICCRBASRV=INIT&T777/2>>>

BRWRTE B8R, SELAlSPY $INIT MODE
FICPCaMICPC+1

<MOVE|WRTEBRIBR!<SELA}SP1>>

BRO PRCCER 3sIF INIT MODE«=ERROR
MICPC=MICPC+1

<JUMPI{BROCON!<PROCER=INIT&3000#4>])<PROCER=INIT&T77/2>>

ALWAYS IDLE
MICPCSMICPC+1
<JUMP{ALCONDI<IDLE«INIT&3000#4> ! <IDLE=INIT&TT7/2>>

BRO INSRVY 3 IF BASE~==PROCESS
MICPCaMICPC+1
<JUMP|BROCON!<INSRV1=INIT&L3000#4>ICINSRVI=INIT&IT7/2>>
PSTATE NIDLE2 s RESET PORT STATUS

MEM IMM, <<NIDLE2«INIT&777/2>>

MICPCaMICPC+]

<MOVE ! WRMEM! IMMI<C<CNIDLE2=INIT&E777/25>>>

BRWRTE IMM, 100 sCLEAR INPUT CONTROL CSR
MICPC2MICPC+)

<MOVE!WRTEBR!IMM[<100>>

our BR, ARNDB}OINCON 12}

MICPCsMICPC+1

<MOVE!WROUTX{BRI<AANDBIOINCORD>

LDMA IMM,<<RTHRS+3>> JADDRESS ERROR LINK
MICPCEMICPC+Y

«IF IDN TIMM, IMM

<MOVE]LDMAR! INM!<CRTHRS+3>£377>>
L IFF

<MOVE!{LDMAR! IMMICCRTHRS+32>>
JENDC

MEMINC IMM,2
MICPCaMICPC+1
CMOVE L WRMEM] INCMAR] IMMI<2>>

WENR IMM,0
MICPCSMICPC+Y
<MOVE!WRMFMIIMMI<OD>>

OUTPUT MEMX, SELB!OMODEY sCLFAR DATA TER¥INAL READY
MTCPC=MICPCs}
<YOVE!WRONTIMEMXICSELRBIDMODER>>

ALWAYS WRCFXX :PHST THE EFROR = FATAL

0082

0083



DMCYL DDCHYP PROTOCOL IMPLEMENTATION

DRCHGH
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€1)
o)
1}
(1)
1)
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)
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733
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1
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112406
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PDCHP PROTOCOL IMPLEMENTATION

Ty

n12416

n12446
012416

712416

n12420

012420

012422

n12422

012424
612424
012426
n12426

012430

n12430

12432

012432

112434
n17434

D143k

06=DEC»76 11334
nno2i0
114524

000211
060601

00n2312
102072

000213
100601

0F~DEC=76 113134

oot
000214
02631

000
0oy

noo

0no21s
001
110240

000
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000

nno217
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MACY3t 27(1006) 14=DEC=76 16144 PAGE 618 PAGE:
INWAIT===WAIT FOR RQI TO CLEAR
MICPCaMICPC+1
<JUMP | ALCOND I <RCEXX=INIT&3000#4> | CRCEXX=INITE777/2>>
INSRV1: BRWRTE BR,SELA[SP1 $INIT MODE?
MICPCmMICPC+]
<MOVE|WRTEBR{BR!<SELA!SP§>>
BRO BASSRV
MICPCWMICPC#+1
<JUMP!BROCON] <BASSRV=INITE3000#4> ! <BASSRVeINITETT7/2>>
ALWAYS PROCER 3NO = PROCEDURE ERROR
MICPCEMICPC+y
<JUMP!ALCOND | ¢<PROCER=INITL3000#4> | ¢<PROCER=INITL777/2>>
MACY{1 27(1006) 14-DEC=76 16144 PAGE 6=19 PAGE:

OUTINT===SET UP OUTPUT INTERRUPT [RDYQ)

OUTINTY

+SBTTL OUTINTe==SET UP OUTPUT INTERRUPT [RDYO)

+IF NDF SLOW
PSTATE PINT2

MEM IMM, CCPINT2=INIT&777/2>>

MICPCEMICPCH1

<CMOVE!WRMEM] IMMI<<PINT2=INIT&T777/2>>>

ENDC

LIF DF  3LOW

PSTATE OUTWAIT $PORT STATUS TO WAITING FOR OUT
+ENDC

X
LDMA IMM, NXTINT ADDRESS OF NEXT INTERRUPT POINTER
MICPCEMICPC+1

JIF IDN IMM,IMM

<HOVEILDMARIIMMINXTINTEIT7>>

JIFF

<MOVE!LDMAR!IMM|<HXTINT>>

JENDC

LDMA MEMX, SELB 3 NEXT INTERRUPT
MICPCaMICPC+1

+IF IDN MEMX, IMM

<MOVEILDMAR] IMM]<SELB&377>>

JIFF
<MOVE!LDMAR!MEMX|<SELB>>
+ENDC

sp IBUS,O0CON, SPO
MICPCaMICPC+1
<MOVE!SPXIIBUS!OCONISPO>

$READ THE OUTPUT CONTROL CSR

out <MEMX | INCMAR>, <AORB!DOOCON> sWRITE THE OUT CONTROL CSR
MICPCsMICPC+1
<MOVE | WROUTXIMEMX!INCMAR! <ADRB{00CON>>

LDMA MEMX, SELB pADNRESS LINK
MICPCEMICPC+1

«IF IDN MEMX, IMM

<MOVE!LDMAR]IMMICSELB&377>>

JIFF

<MOVE!LDMARIMEMX | <SELB>>

JENDC

BRWRTE  <BF!INCMAR>,<ARISPO>
MICPCEMTCPCH]
CMOVEJWRTEBP]RR!INCMARL<CRA!SPO>>

sKICK PAST LINK STATUS BYTE

3 SHTFT CSPO IMAGE LEFT
s##aD0 NOT CHANGE BR UNTIL BR7###
T CMEMX! INCMAR>, <SELP!OPORTI> tWRITF LOW RYTE OF RA TQ CSR
MICPESMICPCe]
CUOYREWENITX JYEMX I INCYARICSFLRINPORTI>>

o CUFUXLINCMAPY, CRELELOPORT2> s AFITF HIGH RYTE OF BA TC CSR

0084
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DMC11 DDCMP PROTUCOL IMPLEMENTATION

DDCHGH MAC
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DRC11 DPCHMP PROTOCOL IMPLEMENTATION
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n12442

012442

012444

012444

012446
012446

012459
012450

012450

012452

n12452

012454
012454
012456
112456
n12460
n12460
012462
n12462

012464

DRCHGH MAC

1)
o)
1)
755
)
(8]
(1)
756
€1y
1
o)
757
[GD]
1
1)
758
1)
1)
1)
1)
o)
«y
1)
759

012464
012466
012466
012470
012470
012472
012472

N12474

012474

n12476
012476
012500
012500
012502
012502

012504

012506

012506
612510

012510

06-DEC=76 11134

000224
085225

000225
055227

000227
103757
001

0002396
100451

000231
002652

000
201

000
000232

001
010240

000

000233
043220

000234
002642

060235
000776

000236

060360

06-NFC=76 113134

000237
101642

000240
000402

000241
062400

000242
043220

000243
001
010241

000

000244
040360

000245
101647

000246
100451

000247

090250
063261

000251
100451

MACY11 27(1006) 314=DEC=76 16144 PAGE 620 PAGE:
QUTINT===SET UP QUTPUT INTERRUPT [RDYO)

PINT2:

PINT2:

HMICPCaMICPC+1
<MOVE!WROUTX!{MEMX | INCMAR! <SELB!DPORT2>>

our <MEMX! INCMAR>, <SELB!OPORT4> 3WRITE HIGH BYTE OF COUNT TO CSR
MICPCxMICPC+1
<MOVE | WROUTX I MEMX | INCMAR| ¢SELB i GPORTS>>

our <MEMX! INCMAR>,<SELB{OPORT3> sWRITE THE LOW BYTE OF COUNT
MICPO=MICPC+S

<MOVE!WROUTX!MEMX] INCMAR!<SELB}DPDRTI>>

y##8HERE IS BRT###
BR7 PEY s INTERRUPT ENABLE IS SET
MICPCSMICPC+i
<JUMPIBR7CON}{<PE{«INIT&3000%4><PE1=INIT&TT77/2>>

s GENERATE AN INTERRUPT
JIF NDF $LOW
ALWAYS IDLE
MICPCEMICPC+1
<JUMPIALCOND!<IDLE=INITE300044> CIDLE=INIT&777/2>>

PSTATE OUTWAIT

MEM I¥M, <<COUTWAIT*INIT&777/2>>
KICPCaMICPC+]

<MOVE!WRMEM{ IMM!<COUTWAIT®INITET777/2>>>

+ENDC
+IF DF  sLOW

+ENDC

LDMA IMM,NXTINT
HICPCaMICPC+Y

«IF IDN IMM,IMM

<MOVE!LDMAR! IMMI<NXTINT&377>>

*ADDRESS NEXT INTERRUPT QUEVE

2 IFF
<YOVESLDMARI IMMISNXTINT>>
+ENDC

se MEMX, SELB, SPO
MICPCaMICPC+Y
<MOVE!{SPX!MEMX|SELB!SPG>

3} COPY ADDRESS FOR NEXT INT TO SPO

MEM IMM, INTSTK 3 ASSUME WRAP ARGUND CTASE
MICPCRMICPC+Y
<MOVE{WRMEM!IMM{<INTSTK>>

BRWRTE IMM,<<HMMEND=2>>
MICPC=MICPC+1
<MOVE!WRTEBR] IMM! <<KMMEND=2>>>

s ADDRESS OF LAST INT IN STACK

CMP BR, SPO s SHOULD WE WRAP

<SUBTC!BR|SPO>
Z Ss 3 YESe=BRANCH

MACY1f 27(1006) 14-DEC=76 16344 PAGE 6-21 PAGE:
OUTINTee=SET UP OUTPUT INTERRUPT (RDYO]

581

10s:

CLRIDLt

MICPCeMICPC+y
CJUMP{ZCOND!<55=INIT&3000#4>1<55=INIT&777/2>>

BRWRTE IMM,2 $OFFSET FOR NEXT POINTER
MICPC=MICPC+1
<MOVE!WRTEBR!IMM]<€2>>

MEM BR, ADD{SPO s UPDATE POINTER
MICPCsMICPC+1
<MOVE!WRMEMIBRI<ADDSPO>>

Sp MEMX, SELB, §P0 3COPY POINTER TD SPO
MICPC2MICPC+1

<MOVE!SPX|MEMX!SELBISPO>

LDKA I4¥, NXTSP 1PICK UP START OF IN QUEUE
MICPCEMICPC+1

«IF IDN IMM,IMM :
<MOVELLDMAR! IMM{<NXTS5P&377>>

JIFF
<MOVE!LDMAR] IMM!<NXTSE>>
JENDC

Cup MEMX, 3P0 sCOMPARE TO END
MICPC=MICPC+1
<SUBTCIMEMX1SPO>

2 108 3 IF EQUAL=<=CLEAR INT PENDING
MICPCaMICPC+1
CJUMP!ZCOND!<108=INITRI000#4>!<108=INIT&TT7/2>>

ALWAYS IDLE
MICPCaMICPC+1
<JUMP]ALCOND!<IDLE=INIT&3000#4> | <IDLE=INIT&777/2>>

BRWRTE IMM,357 sMASK TO CLEAR INT PENDING
MICPCEMICPC+L

o

Sp BR, AANDB, SP1
MICPCEMICPC+1
<MOYE!{SPX!BRJAANDB}SP1>

ALWAYS TDLE
MICPCaMICPC+1
<JUMPIATCONDI<IDLE=INIT&IOCC#4> ! <IDLE-INIT&E?T77/2>>

0086

0087



DMCi11 DDCMP PROTOCOL INPLEMENTATION

DOCHGH (MAC

766
767
1)
(@8]
()
768
769
719
771
772
€0)
(8]
1)
773
774
1)
1)
[GD]
175
€1)
(S8
1)
176
1)
1)
(1)

DMC1] DOCMP PROTOCOL IMPLEMENTATION

012512
012512

012514
012514

012516
012516
012520
012520
012522
012522

DOTHGH ,MAC

778
779
[4B]
1)
1)
180
)
(X8}
1)
731
(1)
(1)
(48!
782
1
(1)
(1
783
1)
1)

787
(@8]
[BD]
1)
798
1)
(B9}
o)
1)
e
)
1y
789
1)
€2}
2)
€23
700
(B
1y
3
T3
=52

ny2524
017524
012526
012526
n12530
n12530
012532
012532
012534
n12%534
012536
n12536
012540
012540
012542
n12542
012544
N12544

012546

012546

012550
012550

012550
012552

n125%2

12554

06=DEC=76 11134

000252
123440

ool

000
001

000253
103451

000
000254
anoson

000255
061262

000256
160671

06=LEC=T76 11:34

000257
123560

0en260
001620

000261
102754

000262
n0o2113

000263
060600

000264
102273

000265
123000

000266
000500

000267
061260

000270
001
n10211

noo

nne2Te
nn2sis

072
[T

MACY11 27(¢1006) 14=DEC=76 16144 PAGE 6-22 PAGE:
DUTWAI-«WAIT FOR RDYO TO GO AWAY

OUTWAI:

SBTTL QUTWAI-=WAIT FOR RDYO TO GO AWAY

SPBR 1BUS,0CON, SPO $READ QUTPUT CONTROL CSR
MICPCaMICPC+t

<MOVE!SPBRX!{IBUS}OCON!SPO>

+IF DF  §LOW

BR? NIDLES $RDYO SET ==-GET OUT
+ENDC

+IF NDF SLOW

BR7 IDLE

MICPCaMICPC+]

<JUMP|BR7CON{ <IDLE=INITE3000#4> CIDLE=INIT&LT77/2>>

LENDC

BRWRTE IMM,100 $CLEAR CONTROL BITS
MICPCEMICECH]

<MOVE!WRTEBR} IMM]<100>>

ouT BR,00CON{AAKNDB
MICPCIMICPC+1
<MOVE!WROUTX}BR|<OOCON!AANDE>>

ALWAYS 1INS13
MICPCIEMICPC+1
<JUMP|ALCOND!<INS13=INIT&3000#4>|<INS13-INIT&T777/2>>

MACY11 27(1006) 14~DEC=76 16344 PAGE 6=23 PAGE:
CTLSRV=«CNTL I SERVICE

CTLSRV:

INS11:

INS12t

INS138

«SBTTL CTLSRV==CNTL I SERVICE

SPBR 1BUS, PORT4, SPO $TO SPO
MICPC=MICPC+]

<MOVE!SPBRX]IBUSIPORT41SP0>

BRSHFT
MICPCSMICPC+1
<MQVE] SHFTBR{WRTEBR{SELB>

BRY HDSEL $IF SET IS HALF DUPLEX
MICPCEMICPC+)
<JUMP!BRICON!<HDSEL=INIT&3000%#4> I <HDSEL=INIT&L?77/2>>

DUTPUT IMM,<100]OMODEM> PMASK DTR, TURN OFF HDX
MICPCzMICPC+}
<MOVE!WROUT!IMM!<100}OMODEM>>

BRWRTE DP,<SELA|SPO>
MICPCaMICPC+1
<MOVE!WRTEBRIDP{<SELAlSPO>>

$PESTORE THE CNTL WORD

BRO CROOT 3IF SET IS BOOT
MICPCSHICPC+Y
<JUMP!BROCON!<CBOOT=INITE3000%#4> | <CBOOT=INITEY77/2>>

sp IBUS, INCON, SP0O sREAD THE INPUT CONTROL CSR
MICPCuMICPC+1

<MOVE!SPX!IRUS!INCON]SPO>

BRWRTE IMM,100 32ZERO THE BR REGISTER EXCEPT INT ENABLE
MICPCEMICPC+1 )

<MOVE[WRTEBR}IMM|<100>>

out BR,<AANDB!OINCON> JCLERR IN CONTROL CSR
MICPC=MICPC+]

<MOVE|WROUTX{BR!<AANDB|OINCON>>

LDMA TMM, PRTST yADDRESS PORT STATE
MICPCsMICPC+1

oIF IDN IMM,IMM
<MOVE|LDMAR! IMMICPRTST&377>>

JIFF
<MOVEILDMAR! IMM|CPRTST>>
LJENDC

FSTATE NIDLE2

VEM TMM, C<NIDLE2=INIT&?77/2>>
¥ICPCaMICPCet

CMOVE ! WRMEMIIMMICCNIDLEZ=INTTRTTT7/72>>>

AL WAYS JDLE
MICPC=MICPCHY
CTUMPLATCOND I TINLF=TNITE3INGN#4> I CIDLE=INITETTT /25>

CARTE 17, 200 PHASK POR RUUT

ooge

0089



DMC11 DDC“P PROTOCOL

DDCHGH MAC
1)
(1) 012554
(1)
793 012556
1)
(1) 0125%6
1)
794 012860
(i
(1) 012560
(1)
795 012562
1)
{1) 0123862
)
796 012564
o)
1) 012564
1)

P¥C11 PDC'P PROTNCO( IMPLEMENTATION

DDCAGH MAL

798
799
(@B
)
13
1y
[S§]
1)
(13
A00
(1
1)
1)
1)
[8D]
13
(BB}
sn1
1)
1)
)
202
(@B
(@]
(1)
k03
Png
13
(1)
o
£05
(1)
(1)
1)
RO6
(1)
1)
{13
Ay
QD]
(BB
€1y
ROR
(1)
1)
(SR
(0
€1
(G}
(8]
R0Q
()
[€R]
(13
arp
(SR}

n12566

n12566

n12570

n12570

012572
12572
n12574

012574

012576
n12576
012600
n12600
012602
012602
012604
012604

012606

N12606

012610
n12610

012612

000273
000600

000274
nk3301

800278
000604

000276
063230

000277
100665

0h=0FEC=76 11134

000300
0014
nioo7o

noo

000301
not

653220
000

010302
016401

000303
014543

000304
136500

000305
136520

000306
136560

000307
136540

000310
0oy
010070

anoe

000311
002171

arn3s?

IMPLEMENTATION
NE6~DEC=76 11334

MACY11 27(1006) 14~DEC=76 16:44 PAGE 6=24 PAGE:
CTLSRV=<CNTL I SERVICE

MICPC=MICPC+1
<MQVE|WRTEBR!IMM{<200>>
sp BR, AORB, SP1 $IN PORT STATUS WORD
MICPC=MICPC+1

<MOVE[SPXiBRjAORBiSPi>

BRWRTE 1IMM,204 3MASK FOR OK TQ SEND AND LINE IDLE
MICPC=MICPC+L
<MOVE!WRTEBR] IMM[<204>>

sP BR,SELB, SP10 :IN LINE STATUS
MICPCaMICPC+1
<MOYVE] SPX!BRISELBISP1O>

ALWAYS 1INB312
HICPCIMICPC+]
<JUMPLALCONDI<INS12=INIT&3000#4> ! CINSI2=INITET777/2>>

MACY1S 27(1006) 14~DEC=T6 §6:44 PAGE 6=25 PAGE:
TBASRV==TRANSMITTER BUFFER ADDRESS SERVICE

TBASRV:

«SBTTL TBASRV==TRANSMITTER BUFFER ADDRESS SERVICE

LDMA -IMM,ETC 3GET POINTER TO END OF TMT CHAIN
MICPCaMICPC+l

«IF IDN IMM,IMM

<MOVE!LDMAR! IMMI<ETC&377>>

LDMa MEMX, <SELBlSPX|SPO> $FIND THE LINK
MICPC=MICPC+1

+IF IDN MEMX, IMM

<MOVE{LDMAR! IMM|<SELB!SPX|SP0&377>>

1FF
<MOVE | LDMAR!MENX1<SELB! SPX!SP0>>
JERDC

MEMINC IMM,1 JBUFFER ASSIGNED IN IN LINK FLAGS
FTCPC=MICPC+1
<MOVE|WRMEM| INCMAR]IIMM!<1>>

BRWRTE <IMM!INCMAR>,TML8
MICPC=MICPC+1
<MOVE|WRTEBR|I¥M] INCMAR! <TML8>>

sPOINT PARST NUMBER FIELD

3SET BR FOR ADDITION TO SPO
MEMIRC 18US,PORT1
MICPCaMICPC+1
<MOVE | WRMEM! INCMAR] IBUS ! <PORT1>>

MEMINC 1BUS,PORT2
MICPCaMICPC+1
<VOVE!WRMEM!INCMARIIBUS!<PORT2>>

MEMINC 1BUS,PORT4
NICPCaMICPC+1
<MOVE!WRMEM!INCMAR! IBUSI{<PORT4>>

MEMINC IBUS,PORT3
wICPCaMICPC+1
<OVE}WRMEM!INCMAR] IBUS]I<PORT3I>>

LOMA IMM,ETC
MICPC=MICPC+1

oJF IDN IMM, IMM
<MOVE!LDMARIIMMICETC&377>>

W IFF

<MOVE!LDHARIIMMIQETC?>>

<ENDC

WEM IMM, TML] $2SSUME QUEUE WRAP AROUND

MTCPC=MTICDPC»1
SVOVELWRMFMIIMMICTMLL>>

B, SPO sFNM OF CHAIN?
s

0090

0091



DMC31 DPC™P PROTOCOL IMPLEMENTATION MACY1Y 27(1006) 14=DEC=76 163144 PAGE 6=26 PAGE: 0092

DDCHGH MAC 06=DEC=76 11134 TBASRVe=TRANSMITTER BUFFER ADDRESS SERVICE
(1) 012612 0A0360 <SUBTCIBRISPO>
1)
a1t 012614 : z 108 3 IF YES==BRANCH
1) 0n0313 MICPCaMICPC+1
(1) 012614 101716 <JUMPIZCONDIC108=INTITEI000#4>1<10S=INTITRTTT/2>>
1)
B12 012616 BRWRTE IMM,6 $QUEUE ENTRY LENGTH
(0 000314 MICPCEMICPC+] :
(1) 012616 000406 <MOVE!WRTEBR]IMM|<6>>
1)
813 012620 MEM BR,ADD}SPO $UPDATE THE END POINTER IN MEMORY
1y 0103158 MICPCaMICPC+y
(1) 012620 062400 <MOVE!WRMEM!BR}<ADD}SPO>>
1)
R14 012622 1083 BRWRTE IMM,2 s NUMBERED MSG PENDING MASK
[SB] 000316 MICPCEMICPC+1
(1) 012622 000402 <MOVE!WRTEBRIIMMI<2>>
1)
81S  N12624 SP BR, AORB, SP10 sUPDATE LINE STATUS
o) 000337 MTICPCEMICPC+1
(1) 012624 (063310 <MOVE!SPXIBRJAORBISP10>
(3R
815 012626 s ALWAYS INS32
o) 000320 MICPCEMICPC+1
(1) 012626 100665 <JUHP!ALCOND!<INS12-INITE3000#4>I<INSI12«INITR7T7/2>>
)
OMC11 NDCMP PROTOCOL TMPLEMENTATION MACYY1 27(1006) 14-DEC=76 16144 PAGE §-27 PAGE: 0091
DDCHGH ,¥AC NA-DEC=76 11134 RBASRV=«RECEIVE BUFFER ADDRESS SERVICE
AR «SBTTL RBASRVe=RECEIVE BUFFER ADDRESS SERVICE
A18 012630 RBASRV: LDMA IMM,ERC s ADDRES END OF RECEIVE CHAIN
1) 000321 MICPCaMICPC+1
[G 8] 0oy «IF IDN IMM,IMM
(1) 012630 010023 <MOVE!LDMAR! IMMI<ERCE377>>
[N {3
(SR <MOVE!LDMAR! IMM!<CERC>>
[ R] 000 +ENDC
(B8]
820 n12632 LDMA MEMX, <SELBISPX!SP0O> $GET THE POINTER TO LINK
[QR] onn3z2 MTICPCaMICPC+1
) 001 +IF IDN MEMX,IMM
(BB <MOVE!LDMARITHMMICSELBISPXISPOSITT>>
(AR .
(1) 012632 053220 <MOVE!LDMARIMEMX{<SELB}SPX!SP0>>
1 noa LENDC
1
821 012634 MENINC IMM,}
(1 0006323 MICPC=MICPC+1
(1) 012634 016401 <MOVE]WRMEM] INCMARI IMM{<1>>
(1
827 012636 MEMINC IBUS,PORT1
(1 000324 MICPCaMICPC+1
(1) 012636 136500 <MOVE|{WRMEM!INCMAR! IBUS!<PORT!>>
(@)
823 012640 MEMINC IBUS,PORT2
1) 000325 MICPCeMICPC+1
(1) 012640 136520 <MOVE}WRMEM!INCMAR! IBUS!<PORT2>>
o)
821 012642 MEMINC IBUS,PORT4
(@8] 000326 MICPCsMICPC+1
(1) 012642 136560 <MOVE|WRMEM! INCMAR] IBUSI<PORT4>>
(1
B25 012644 MEMINC IBUS,PORT3
1 nN0327 MICPCEMICPC+1
(1) 012644 136540 C€MOVE ! WRMEM| INCMAR! IBUSI<KPORTI>>
(@B
82¢ $17INOTE INVERTED ORDER OF PORT 3 AND PORTY4
827 012646 LDMA IMM,ERC
1) 000330 MICPCaMICPC+]
(1 101 +IF IDN IMM,IMM
(1) 0126456 0310923 <MOVE!LDMAR] IMMICERC&377>>
(1) JIFF
(@D CMOVE]LDMAR! IMMIQERCY>
1 nno +ENDC
1)
828 012650 MEM IMM, RCL1 ;ASSUYE WRAP ARDUND CASE
(48] LLOEER} MICPCeMICPC+1
(1) N12650 082424 CHMAVE I WRMEMI TMMICRCLL>>
1
R29 N12652 RRWRTR  IMM,ECLY ;GET ADNRESS NFOEND OF CAMIN AREA
(@B GLLEER P MICPC=¥ICPC+Y
(1) N12852  00D1RD CHOVELARTFREITv 71 CRCLT>>
(@)
8317 NniPee4 Cwp RP,sPNA P CHECK FOR OFRD

(1 nanay MICECSMICRC 4L




DMCL1
DDCHGH

(1)
1)
831
{13
1
(1)
832
1)
1)
1)
833
{1}
(¢ 8]
(1)
834
[$9]
(& D]
1y
835
1)
(3B
(1)
8136
(1)
1
(1
837
o
o)
(1)
838
1)
o)
1)
839
)
(i3
840
)
o
(1)
841
842
843
1
(N
o)
B44
1
1)y
(S8
84s
(1
H
1)
B4s

bHcat
DDCHGA

(G
1)
1
847
1y
(1
(1)
84%
)
(G 8]
(SR
849

DOCHP PROUTOCOL THMPLEMENT
06«DEC=TE 11234

JMAC
012654
012656
012656
0126560
012689
012662
012662
012664
012664
012665
012666
712670
012670
N12672
012672
012674
012674
012676

012676
012700

012700

n12702
912702
012704
012704
012706
012706

212710

UnCuP PR

JAC
a12710
n12712
012712
012714

012714

060360

280334
101665

000335
0002065

460336
062400

000337
100665

000340
0600717

000341
063670

000342
060400

000343
063233

000344
000424
000348
100450

001
000344
060530

000347
103351

000350
116451

OTOCCL IMPLEMENTATION
n6=NEC=76 11134

000351
000727

000352
063270

000353
104567

000

ATION HACY11 27(1006) 14=DEC=78 183144 PACE §=28 PAGE?
RBASRV=-RECEIVE BUFFER ADDRESS SERVICE

RAL:

RA3g

ACKy

<SUBTCIBRISPO>

z INSt12 3 IF EQUAL BRANCH
MICPCIMICPLHE
<JUMP!ZCONDICINS12«INIT&3000#4>I<INSI2=INIT&777/2>>

BRWRTE IMM,5 $CALCULATE ADDRESS OF NEXT LIRK
HICPCSMICPCei
<MOVE!WRTEBR!IMM]<5>>

MEM BR,ADDISPO Teo
MICPC=RICPC+:
<MOVEIWRMEM!BRI<ADDISPO>>

ALWAYS 1INS12 SEXIT
HICPCaMICPC+1
<JUMPLALCOND!<INS12=INITE3000#4> )1 CINS12=INIT&T?7/2>>

BRWRTE IMM,317 §1MASK TO CLEAR START MODE AND CLR ACTIVE
MICPCSMICPC+1
<MOVE!WRTEBR!IMMI<317>>

SPBR BR, AANDSB, SP10
MICPC=MICPC+1
<HOVE!SPBRX!BRIAANDBISP10>

sCLEAR BIT IN LINE STATUS WORD

BRWRTE IMM,0 JsCLEAR BR
NICPC=MICPC+1
<HMOVE!WRTEBR] IMMI<0>>

[
s
et

w

s BR, SELB,SP13 1SET RUMB MESSAGE TYPE INM
MICPCaMICPC+1
<MOVE!SPX!BRISELBISP13>

STATE RCVB sCHANGE RECEIVE STATE POINTER TO STATE B
MICPCeMICPCel

<MOVE!WRTEBR! IMM!CRCYBeINITET777/2>>

ALWAYS REXIT

MICPCSMICPC+1

<JUMPLALCONDI<REXIT«INIT&3000#4> ! CREXIT=INITE777/2>>

H

«IF NDF SLOW

BRWRTE BR,AA!SP10 $READ LINE STATUS SHIFTING LEFT
MICPC=MICPC+1

CMOVE|WRTEBRIBRI<AALISP10>>

BR4 58 3 IF START RECD=~CLEAR START MODE
MICPC=MICPC+1
<JUMP!{BR4CON!<SS=INITLI000#4> 1 <58=INITLTTT/2>>

ALWAYS IDLE
MICPC=MICPC+1
<JUMP{ALCOND! ¢<IDLE=INIT&3000#4> ! <IDLE~INIT&777/2>>

BRWRTE IMM,327 sCLEAR START MODE

MACY11 27(1006) 14=DEC~76 16144 PAGE 6+29 PAGE:

RBASRVe=RECEIVE BUFFER ADDRESS SERVICE

MICPC=MICPC+1
<MOVE!WRTEBRIIMM!<327>>

§P BR,AANDB, SP10 3 IN LINE STATUS
MICPCaMICPC+1
<MOVE!SPX{BR!AANDB|SP10>

ALWAYS RDS
MICPCRMICPC+1
<JUMP{ALCOND ! <RDS=INITEL3000%4>|<RDS=INIT&777/2>>

+ENDC

0094

0095



DMCit PDCMP PROTOCOL TMPLEMENTATION MACYS{ 27(1006) 14=DEC=76 16144 PRGE 6=30 PAGE: 0096

DDCHGH AL 06=DEC=76 {1334 RBASRV=-=RECEIVE BUFFER ADDRESS SERVICE
851 012716 HDSEL: BRWRTE IMM,100 $HD MASK TO BR
(R} 000354 MICPCRMICPC+1
(1) 012716 000500 <MOVE!WRTEBR} IMM!<100>>
(S8}
852 012720 sp BR, AORB, SP10 JUPDATE PNRT STATUS WORD
1) 000355 MICPCaMICPC+1
(1) 912720 063310 <MOVE!{SPXIBR!AORBISP10>
[
853 012722 ALWAYS INSI1t
1) 000356 MICPCEMICPC+1
1) 012722 100663 CJUMPLALCOND<INS11eINITG3000#4> L<INS11=INIT&T777/2>>
[$8} :
8%1 y -
855 012724 PEL: BRWRTE MM, 300 JMASK FOR INTERUPT AND VECTOR THROUGH Xo04
o) 000357 MICPCEMICPC+1
(1) 012724 000700 <MOVE!WRTEBR!IMM1<300>>
1)
856 012726 sp 18US, UBBR, PO fREAD BR CONTROL REG
) 000360 MICPCEMICPC+1
(1) 9212726 123220 <MOVELSPXIIRUSIUBBR]SPO>
(1)
857 012730 our BR, <AORB{0OBR> } INTERRUPT
o 000361 MICPCEMICPC+1
€1Y 012730 061311 <MOVE!WROUTX|BR!<ACRBIOBR>>
(€8]
855 001 oIF NDF sLOw
859 012732 ALWAYS IDLE
(1 000362 MICPCEMICPC+1
(1) 012732 100451 <JUMP!ALCOND | SIDLE=INIT&3000#4><IDLE®INITETT77/2>>
[SB]
860 o000 LERDC
861 801 oIF DF  sLOW
862 ALWAYS PINT2
8673 ooe ENDC
864 H
6% 012734 HALTED: MEMADR EM6
1) 000363 MICPCEMICPC#1
(1 201 JF B
(1Y 012735 002722 <MOVE!WRMEM{ CEMG=INITET77/2>>
[§8)] IFF
(1 <HOVEWRMEN] | ¢EFG=INTTRTTT/2>>
[ER] o000 +ENDC
Bh& 3FALL INTO ACLOW
6T 012736 ACLOW: BRWRTE IMM,2 sCAUSE AN AC LOW
€11 (LAY MICPCSMICPC+1 E
(1) 012735 000402 <MOVE{WRTEBR}IMM]<2>>
1)
263 112740 out B8R, <SELBIOBR>
(SN 000365 MICPCBMICPC+]
(1Y 012740 061231 <MOVE!WROUTX1BR!<SELB!OBR>>
1
BRI 012742 531 BRWRTE IBUS,UBBR 3#AlT FOR IT TO COMPLETE
(28] ELRTYS MICPCaMICPC+1
1Y Nn12742  120A20 <MOVE{WRTEBR!IBUS!<UBBR>>
(SR
"IN N12744 BR1 58
DMC11 0DCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DECe76 16t44 PAGE 631 PAGED 009y
DDCHEGH AL 06=DEC=76 11134 RBASRVe=RECEIVE BUFFER ADDRESS SERVICE
(SR 0n0367 MICPCEMICPC+1
(1) 012744 192766 <JUMPIBRICONI<SSeINIT&300084>I<S§=INIT&TTT/2>>
r1d
BTl 0p12746 ALWAY MEMX,SELB,PAGE3
(@B 000370 MICPCEMICPC+1
(1) 012746 154620 <JUMP!ALCONDIMEMX ) SELB!PAGE3>
(SR
R72 012750 CKTIME: BRWRTE IBUS,UBBR JREAD BR CONTROL REG
1) 000371 HICPCEMICPC+1
(1) 012750 120620 <MOVE!WRTEBR!IBUSI<UBBR»>
[RR}
873 012752 BRY HALTED
(BB} 000372 RICPCSEICPL+L
1) 012752 103363 <JUMP!BR4CON} CHALTED=INIT&I000#4> {<HALTED=INIT&777/2>>
()
R74 012754 ALWRAYS EMi
(1) 000373 MICPCRMICPC+1
(1) 012754 114725 <JUMP | ALCOND | CEM{«INITE3000%4> | <EMI=INITE7T7T7/2>>
(0
H15 i
RTA N1275F TRUL? BRWRTE 1IBUS,NPR
(1 000374 MICPCIMICPC+1
(1) 0612756 120600 <MDVE!WRTEBR] IBUS!<NPR>>
(SR
R77 0312760 BRO IDLE
(@B 000375 MICPCEMICPC+Y
(1) 012760 102051 <JUMPIBROCONICIDLEINITE300084> | CIDLE=INIT&TTT/2>>
(48]
RT8 012762 ALWAYS EC?2
(S ono3Te MICPCRMICFC+1
€13 012762 114752 <JUMPLALCOND | CEC2=INIT&3000#4> 1 <EC2=INITETT77/2>>
(SR
R79 012764 $ZERD
(SR 000377 MICPCEMICPC+]
1Y n12764 000000 0nonoo

(SR
ELH



DMC
DDCHGH

RR2
»83
RE4
aes
8Re
887
ege
Q)
(@D]
o
fA89

1y

1)
1)
a0
[@B]
1)
1)
91
1)
1)
48]
RQ2
1)
o)
o)
433
(9D
1y
[€B)]
£94
1)
1)
13
R9S
(8D
(89)]
(S8
296
[§5]
[SD]
1)
ga7
(1)
1)
1)
298
(48]
(48]
i1y
199
(S8
1)
1)
Qon
1)

DMCt11 DDC¥e PROTOCOL IMPLFMENTATION

pDraGH

(1)
1)
04
(D]
(SR
1)
96,2
Q203
(1)
o)
1
aA64
1)
1)
(1)
ansg
06
907
a0a
ang
1)
1
910
(1)
(1
[S8]
911
912
)
(S D]
Q13
atg
(@D ]
1)
(@D
Q18
218
Q19
S1g
at9

DPCMP PROTOCOL IMPLEMENTATION

JMAC

012766
012766
012770
012770
012772
012772
012774
012774
012776
012776
013000
013000
013002
013002
n13004
13004
n13006
013006
013010
013010
n13012
013012
Nn13014
013014

n13016

JMAC
913016
013020

at12020

013022
013022
013024

n13024

013026

n13026
013030

013030

013032
n13032
n13034

013034

06=DEC=76 11834

012766
nan3T?

000400
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000404
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107412
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000601

000408
0603690

060406
101740
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01
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HACYii 27(i006) 14=DEC=76 16344 AGE 6§=32 PAGES
RBASRV=«RECEIVE BUFFER ADDRESS SERVICE

ZSINIT+1000

MICPC=377

«SBTTL RCVA=<~ROUTINE TO HANDLE FIRST DDCMP CHARACTER
FJENTERED FROM IDLE LOG

sDETERMINES IF MESSAGE TYPE IS NUMBERED,UNNUMBERED OR BOOT
1SETS UP APROPRIATE STATES FOR REST OF MESSAGE,

RCVA: sp IBUS.RCVDAT.SPQ $READ RECEIVE CHARACTER TOQ SPO
BICPCBHICPC+1
<MOVE} SPX!IBUSIRCYDATISPO>
BRWRTE BR,SELAISP1 sREAD PORT STATUS WORD
HICPCERICPCes
<HOVEIWRTEBRIBRICSELAISPI>>
BRO Ss $IF INIT MODE~««ONLY BOCT OK
MICPCaMICPC+1
<JUMP!BROCON!<58$=TNIT&3I000#4>1<5$=INIT&TTT/2>>
BR? 58 +IF BOOT MODE-=-ONLY BOOT OK
MICPCEMICPC+
<JUMPIBR7CON!<58=INITE3000#4>i<58=INIT&TT7/2>>
BRWRTE IMM,201 3SOH TO BR
MICPCSMICPC+1
<MOVE!WRTEBRIIMM{<201>>
cHp BR, SPO 31 COMPARE BR TO SPO
MICPC=MICPC+1
<SUBTCIBR!SPO>
k4 RAL 3IF EQUALeIS NUFBERED MESSAGE
MICPCEMICPC+1
<JUMP!ZCOND!<RA1=INIT&3000#4> | <RALI=INIT&TT7/25>
' BRWRTE IMM,S sENG TO BF
MICPCEMICPC+1
<HOVE|WRTEBR!IMMI<5>>
CHP BR,SPO sCOMPARE ENG TO SPO
HMICPCSMICPC+1
<SUBTC!BRISPO>
z RA2 3 IF EQUAL~IS UNNUMBERED MESSAGE
HICPCxMICPC+1
<JUMP!ZCONDI<RA2*INIT&R3000#4> I <RA2=INITE?77/2>>
582 BRWRTE 1IMM,220 sDLE TQ BR
MICPCaMICPC+1
<MOVE]WRTEBR]IMM|<220>>
CHP BR,SPO tCOMPARE DLE TO SPO
MICPCEMICPC+1
<SUBTC!BR|SPO>
Z BOOT s IF EQUAL IS ROOT
HICPCEMICPC+1
MACY11 27(1006) 14=DEC=76 16144 PAGE 6=313 PAGE:

RCVA«-=ROUTINE TO HANDLE FIRST DDCMP CHFARACTER

FLUSH:

RM1g

RA23

REXIT:

<JUMP{ZCOND!<BOOT=INIT&L3000#4> | <BOOT=~INIT&T77/2>>

OUTPUT IMM,<200!DRCVCO> sFLUSH INPUT SILO
MICPC=MICPC+1
<MOVE!WROUT!IMM! €200 ORCVCO>>

3 (LOW ORDER BITS READ ONLY)
BRWRTE IMM,387 $MASK TO CLEAR=~CLEAR ACTIVE
MICPC=MICPC+1
<MOVE|WRTEBR)} IMM[<357>>

sP BF,AANDB,SP10
MICPCaMICPC#+1
<MOVE!SPX!BRIAANDBISP10>

JIN LINE STATUS WORD

+IF DF  SLOW

RLWAYS RM} $SET STATE TO RCVA AND RETURN TO IDLE
+ENDC

+IF NDF sLOW

STATE RCYR

MICPCaHICPCHI

<MOVE|WRTEBR{ IMMICRCVA=INIT&TT7/2>>

ALWAYS REXIT

MICPCEMICPCe1

<JUMP | ALCOND | <REXIT=INIT&3000#4> | <REXIT=INIT&777/2>>

+ENDC
STATE RCVI 3CHANGE RECEIVE STATE T0 1
MICPCEMICPC+1

<MOVE | WRTEBR{IMMICRCVI=IRIT&777/23>

s IF NDF SLOW

ALWAYS PREXIT

MICPCEMICPC+Y

<JUMPJALCONDICREXITeINIT&3000#4> I<REXIT=INITEY?77/2>>

LENDC
JIF DF  sLOW
sP BR, SELB, SP3

ALWAYS IDLE
+ENDC

0038

0099
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MACY$3 27(1006) 14=DEC~76 16144 PAGE 6=34 PAGET 0100
RCYRe=ROUTINE TO HANDLE FIRST CHARACTER GF COUNT FIELD

+SBTTL RCVB»eROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD
;ENTERED FROM IDLE LOOP
1 STORES COUNT FIELD AND SETS Up RCVC AS NEXT STATE

RCVB
sP IBUS, RCVDAT, SP4 JREAD CHARACTER TO SP4
MICPCaMICPC+1
<MOVE!SPX!IBUS{RCVDAT}SP4>

LDMA BR,<SELA!SP14> s LOAD MAR WITH ADDRESS OF CURRENT BA
MICPCaMICPC+!

+IF IDN BR, IMM

CMQVE{LDMAR! IMNI<SELA{SP14&377>>

SJIFF

<MOVE[LDMAR!BR!<SELA]SP14>>

+ENDC

BRWRTE MEMX, INCMAR!SELB 3 READ FLAGS BYTE
MICPC=MICPC+1
<MOVE!{WRTEZBR}MEMX|<INCHARISELB>>

BRO RB} JRECYV BUFFER ASSIGNED==wCONTINUE

MICPC=MICPC+1
<JUMPIBROCON}<RBY{=INIT&3000%4>|<RB1=INIT&T777/2>>

BRWRTF B8R, SELA!SP1 3READ STATUS BYTE
MICPC=MICPC+)
<MOVE|WARTEBRIBRI<SELA!ISP1>>

BRY RB3 $MAINT MODE
MICPCeMICPC+1
<JUMP!BR7CON!{CRBI*INIT&3000#4><RBI=INIT&T77/2>>

LDMA IMM, T JERROR==LOAD TYPE FIELD ADDRESS IN MAR
MICPCaMICPC+1

«1F IDN IMM,IMM

<MOVE|LDMAR!IMMI<T&3TT>>

.
<MOVE!LDMARIIMMICT>>
+ENDC

MEMINC IMM,2 s LOAD NAK TYPE
MICPCRMICPC+1
<MOVE!WRMEM!INCHAR] IMM1<2>>

MEM IMM,310 tLOAD SUB=-TYPE MO BUFFERS
MICPCaMICPC+1
<MOVE!WRMEM!IMMI<310>>

LDMA IMM,NTLS
MICPC=MICPC+1

oIF IDN IMM,IMM
<MOVE{LDMAR!IMM!<NTLS&377>>

JIFF
<MOVE!LDMAR) IMM]CKNTLS>>
+ENDC

MACYI1 27(1006) 14=DECe76 16144 PAGE 6=35 PAGE: 0101
RCVB==ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD

ALWAYS RHS $BRANCH TQ SEND NAK ROUTINE
MICPCEMICPC+1
<JUMP!ALCOND! <RHS=INITE 3000#4> | <RHS=INIT&777/25>

RB33g BRWRTE IMM,4§ ?MASK FOR NO BUFFER AVAILABLE
MICPCaMICPC+1
<MOVE{WRTEBR] IMM|<4>>
SP BR, AORB, SP1 $SET THE FLAG
MICPCSMICPC+1

<MQVE!SPX!BRIAORB{SP1>

RB{: STATE RCVC
MICPC=MICPC+}
CMOVE!WRTEBR! IMM{<CRCVC=INITET777/2>>
RBO? sp BR,SELB, SP3
MICPCEMICPC+1
<MOVE!SPX!BR!SELBISP3>

OUTPUT <MEMX!INCMAR>,<SELB}QBA1> 3OUTPUT LOW ORDER BYTE OF ADDRESS
MICPC=MICPC+1
<MOVE ! WRQUT!MEMX{ INCHRRI<SELB!0BA1>>

OUTPUT MEMX!INCMAR,<SELBIOBA2> ;OUTPUT HIGH BYTE OF ADDRESS
MICPC=MICPC+1
<MOVE!WROUTIMEMX! INCMARI<SELBIOBA2>>

sp IBUS,UBBR, SPO 3READ THE BUS REQ REGISTER
MICPCEMICPC+1
<MQVE{SPX{IBUSIUBBR}SPO>

BRWRTE  IMM,101 JMASK OFF ALL BUT NXM AND VEC4 BITS
MICPCEMICPC+1
<MOVE{WRTEBR{IMMI<101>>

sp BR, AANDB, SPO JAND SAVE IN SPO
MTICPCSMICPC1
<MOVE!SPX!BR{AANDB]SPO>

sp IMM,300,SP5 $MASK TD ISOLATE EX, MEM BITS
MICPCE=YICPC+1
<MOVE!SPX!IMM!3001SP5>

INOTE THIS REALLY WRITES A 30b BUT THE
3% GETS SHIFTED OQUT
BRWRTF  MEMX, AANDBISPS s ¥ASK ALL BUT FX, MEM BITS
MICPCESMICPCe!
CMOVE!WRTFBRIMEMX I CAANDR] SPS>>

HRSHFT JSHIFT THFM INTO THE CORRECT POSITINN
MICPCIMTCPC+
CYNVE!SHFTRERIWRTERRISFLES

HESHFT
¥ICPL= TPy
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MACY11 27(1006) 14=DEC=76 163144 PAGE 6=36
RCYRe=ROUTINE TO WANDLE FIRST CHARACTER OF COUNT FIELD

<¥DOVE!SHFTBRIWRTEBRISELB>

BRSHFT
MICPCaMICPC+1
<MOVE!SHFTBR!WRTEBR!SELB>

BRSHFT

MICPCaMICPC+i
<MOYE!SHFTRR!WRTEBR]SELR>
ouT BR, ADRB!OBR sWRITE EX MEM BITS OUT
MICPC=MICPC+!

<MOVE{WRDUTX!BRI<ADRBIOBR>>

ALWAYS IDLE
MICPC=MICPC+i
<JUMP!ALCOND{<IDLE=INIT&3000#4>!<IDLE=INIT&T77/2>>

RB23 ALWAYS I2
MICPCEMICPC+1
<JUMPLALCONDI<12=INIT&3000#4>I<I2=INITET?77/2>>

MACY1] 27(1006) 14-DECe76 16144 PAGE 6+37
RCVC==RQUTINE TO HANDLE SECOND CHARACTER OF CQUNT FIELD, SELECT AND FINAL

PAGE?

PAGE:

0102

0103

«SBTTL RCYC=«ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINA

sENTERED FROM IDLE LOOP
t INTERPRETS SELECT AND FINAL
$CHECKS FOR COUNT TOD LARGE

RCVCe
+IF DF  SLOW
ALWAYS SELOSY 3"CALL" SELECT/QSYNC SUBROUTINE
+ENDC
«IF NDF sSLOW
sP 1BUS,RCVDAT,SPS $GET CHARACTER
MICPCsMICPC+1
<MOVE!SPX!IBUSIRCVDAT]SPS>

BRWRTE IMM,200 s SEPARATE SELECT BIT FROM COUNT
MICPCSMICPC+1
<MOVELIWRTEBR] IMM|<200>>

BRWRTE BR,AANDB!SPS
MICPCEMICPC+1
<MOVELWRTEBR!BR!CAANDBISPS>>

sP BR, AORB, SP10
MICPC=MICPC+1
<MOVE!SPX!BR!AORBISP10>

LOMA IMM,BC sLOAD MAR TO BYTE COUNT
MICPCZMICPC+1

«IF IDN IMM,IMM

<MOVEILDMAR! IMM!<CBC&3TT>>

JIFF

<VYOVE!LDMAR!IMM!I<BC>>

LENDC

MEMINC BR,SELAISP4 $1SAVE LOW BYTE
MICPCBMICPC+!
<MOVE!WRMEM! INCMAR!BR!CSELA!SP4>>

MEMINC BR,SELA!SPS $AND NOW HIGH BYTE
MICPCEMICPC+Y
CMOVELWRMEMI INCMARIBRICSELAISPE>>

LENDC

RCS1 STATE  RCVD
MICPCEMICPC+1
<MOVE|WPTERR 1M {<RCVD=TNTTS777/25>
ALWAYS REXTT
MICPCaMICPC+1
<JUMP!ALCOND!<REXTT=INITE30AC#4> I <REXIT=INITET77/2>>

$SET NEXT STATE T2 D



DMC11 DOCMP PROTNACHL TIMPLEMENTATION MACY11 27(¢(1006) 14«DEC=76 16144 PAGE 6-38 BAGE: 0104

DOCRGH  MAC 0&=DEC=76 11134 RCYDw«PCUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES
979 .SBTTL RCVD=<ROUTINE TO HANDLE RESPONSF FIFLD FOR NUMBERED MESSAGES
IR0 H
°81 013152 RCVD:  STATE  RCVE
[} 000472 MICPCEMICPC+y
(1) 013152 000513 <MOVE|WRTEBRIIMM|CRCVE=INITE777/2>>
982 013154 RD2¢ SP BR, SELBR, SP3 3SAVE THE STATE
1) 000473 MICPCaMICPC+t
(1) 013154 063223 <MOVE|SPX!BR!SELB|SP3>
(1)

983 013156 SPBR 1BUS,RCVDAT, SPO s INPUT THE CHARACTER
) 000474 MICPCENICPC+1

(1) 013156 023600 <¥OVE|SPBRX[1BUSIRCYDAT|SPO>

28]

984 013160 BRWRTE BR,SUBISP17 1COMPARE NEW R TO LAST R
1) 000478 MICPCZMICPC+1

€11 A13160  60TST <YOVEIWRTEBRIBR!<SUBISP17>>

($8)

985 013162 RR? 108 $1F NEW I5 GREATER===PROCESS
1) 000476 MICPC=MICPC41

(1) 013162 107500 <JUMPIBRTCONIC10§~INIT&3000#4> ] <108=INITLT77/2>>

1)

936 013164 ALWAYS IDLE

1) 000477 MICPCEMICPC41

(1) 013164 100451 <JUMP}ALCOND{<IDLE=INIT&3000#4>I<IDLE-INIT&777/2>>
1)

987 013166 1081 BRWRTE BR,SELA{SP1 JREAD STATUS BYTE
o 0naso00 MICPCaMICPCe)

(1) 013166 0ANGOL <MOVE|WRTEBR)BR!<BELA}SP1>>

(1

948 013170 BR? IDLE JMAINT, MODE = GET OUT
o 000501 MICPCEMICPC4Y

(1) 013170 193451 <JUMP]BRICON!<IDLE=INIT&3I000%4> <IDLE~INITLT77/2>>
(1

299 013172 BRWRTE BR,SELALSP10

(1 010502 MICPCZMICPC+1

(11 013172 060610 <MOVE]WRTEBR!BR|<SELA]SP10>>

(1

e300 013174 BRSHFT

1 000503 HICPCRMICPC4+1

(1) 013174 001620 <MOVE| SHF TBR{WRTEBR| SELB>

)

231 013176 BR4 IDLE

(1 000504 MICPC=MICPC+1

(1Y 013176 193051 <JUMP{BR4CON!<IDLE=INITS3000#4> ! <IDLE=INIT&777/2>>
o .

937 013200 LhMA MM, ISPLT yADDRESS LAST ACKED IMAGE
(1) 009505 MICPCEMICPC+1

X8 001 JIF IDN IMM,IMM

€11 0131203 D19153 CMNVEILDMAR!IMMICISP176377>>

1 IFF

1y <HMOVEILDMAR) TMMICISP17>>

(1 no0 JENDC

(1

2331 013202 MEM BRy SELALSPO 1COPY THE CHAR

T 100506 MICPCEMICPC+Y

(1) 013202 052490 <MOVE!WRMEM!BRI<SELAISPO>>

DMC11 DD2vE PROTOCNL, IMPLEMENTATION MACY13 27(3006) 14=DEC=76 16144 PAGE 6=39 PAGE: 0105

DDCHGH , MAC 08=PEC=75 11134 RCVDe=ROUTINE TO HANDLE RESPONSE FIFLD FOR NUMBERED MESSAGES
r1y
a7l 013204 RDS BRWRTE IMM!LDMAR,REPST pSET UP COUNT FOR TIHER
B3] 0r0507 MICPCEMICPC#+1
{11 n132ne p1nan3 <MOVE|WRTEBR! IMM] LDMAR] <REPST>>
1y
Q35 p#%*#DEPENDENT ON REPST = 2
236 nt3206 MEM MM, 1 }RESET REP THRESHOLD
£}] 000510 MICPCaMICPC+
1) 013206 No2801 <*OVE]WRMEM] IMMI<1>>
48]

237 013210 se BR, SELB, SP15 JRESET THE COUNT
rey nnngqd MYCPCRMICR 41
(1} 013210 063238 <MOVE}SPX|BR|SELBISP1S>

2on33av? ALWAYS IDLE

) 000512 MICPCEMICPC+

) 013212 100451 <JUMP!ALCOND!<IDLE=INITE30004#4>ICIDLE=INITET?7/2>>
Y
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)
(1)
1)
1003
(88}
1)
1)
1004
€1
(1)
1)
1008
(G}
)
(1)
1004
1)
(BB
[ B]
1007
1
o
[SB]
fouR
(1)
(S8
(1)
1009
(1
(B3]
(@B
1010
1)
[}
1911
[RR
1)
1)

DMC11
DDCHEH

1013
1011
1)
13
(1
1015
1
)
(n
101
(1
(G
(1)
1017
[$)]
)
Je1R
58}
(1)
1
1019
(28]
o)
(4N
1024
1021
10272
10213
o)
(&8I
1024
1)
()
(1)

MAC

013214
013214
013216
013216
413220
013220
013222
013222
013224
013224
013226
013226
013230
013230
013232
013232
013234

013234
013236

01323s

roCUE PR
.PAAC

n13240

0131242
013244
013244
033246

013246
013250

013280
013252

0132%2

013254

n13254
013256

013256

06=DEC=76 11134

900513
060601

000514
107703

000815
020600

000516
060371

000517
105522

000%20Q
063173

0n0%21
104523

000522
063071

001523
000528

000524
100450

ATOCO{ IMPLEMENTATION
0BeDEC=76 311334

000525

063164

000526
105130

000527
063165

000530
000533
000531
020200

000532
100450

600533
00053

Nn0534
104531

MACY11 27(1006) 14~DEC=76 - 16344 PAGE 6=40
RCVE==ROUTINE TO HAHDLE N FIELD OF NUMBERED HMESSAGE

oSBTTL RCVE==ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE
3
RCVE: BRERTE BR,SELAISP! ¢+READ THE STATUS BYTE
MICPCaMICPC+}
<MOVE!WRTEBRIBR!<SELA!SP1>>

BR7 ROV

MICPCEMICPC+1

<JUMP|BRTCON{ €RCVQ=INIT&3000%4> ! <CRCVO=INIT&T?7/2>>
BRWRTE IBYS,RCVDAT s INDUT THE CHARRCTER
MICPCEMICPC+1

<MOVE|WRTEBR] IBUS|<RCYDAT>>

cup BR, SP11
MICPCaMICPC+1
<SUBTCIBRISP11>

¥ S8

HICPCaMICPC+1
<JUMP}ZCOND!<SS=>INITL3000%4> | <55INITETT77/2>>
SP BR,DECA,SP13 3FORCE MSG TYPE TO =1
MICPCaMICPC+)

<MOVE!SPX!BRIDECAISP13>

ALWAYS RE2
MICPCMICPCey
<JUMP!ALCOND{ ¢<RE2«INIT&3000#4> | <RE2=INIT&?77/2>>

561 sp BR, INCA,SP11 sUPDATE R FIELD
MICPCSMICPC+1
<40VE!SPX|BR}INCAISP11>

RE2: STATE RCVF
MICPCaMICPC41
<MOVE!WPTEBR]IMMICKRCVF=INIT&T77/2>>
ALWAYS REXIT
MICPCEMICPC+1
<JUMP I ALCOND | CREXIT=INIT&3000#4> I CREXIT=INITET?77/2>>

3 NEXT RECEIVE STATE IS F

MACY11 27(1006) 14-DEC=76 16244 PAGE 6=41
RCVFe=ROUTINE TN IGNORE ADDRESS

+SBTTL RCV7»eROUTINE TO IGNORE ADDRESS

RCVF3 SP BR,DECA, 8P4 sDECREMENTLOW BYTE OF COUNT
MICPC=MICPCe1
<MOVE!SPXIBRIDECA!SP4>
C RCVFO JNO OVERFLOW
MICPCaMICPC+]

<JUMPICCOND | CRCVFOSINIT&3I000#4> 1 <RCVFO=INITE7T7T7/2>>

SP BR,DECA, SPS sOVERFLOW = DECREMENT HIGH BYTE
MICPCaMICPC+1

<MOVE!SPX!BR!DECA|SPS>
RCVFO1 STATE RCVG

MICPCaMICPC+1
<HMOVEIWRTEBR! IMMICRCVG=INIT&777/2>>
RCVFi: NOP IBUS,RCVDAT, 0 3 INPUT CHARACTER = AND DISCARD
MICPC=HICPC+)
<IBUSIRCYDAT!0>

ALWAYS REXIT
MICPCEMICPC+1
<JUMPLALCOND{<REXIT=INITE3000#4> ! CREXITeINIT&LT777/2>>

B
+SBTTL RCVGe=ROUTINE TO IGNORE CRC1

’
RCVGE STATE  RCVH
HICPCRMICPC+1
<MOVEIWRTEBR] MY <RCVH=INIT&T77/2>>
ALWAYS RCVF)
MICPCEMICPC+1
<JUMP!ALCOND!CRCVF1=INIT&3000%4> | CRCVF1=INIT&TT7/2>>

$NEXT STATE 1S PCVH

PAGE:

PAGE:

0106

0107



SRCYP PROTOCOL [MPLRMENTATION
NeeDFC=76 11134

DMC13
DDCHGH  ¥AC

1026

1027

1028 013260

1029 013260
[§8)

(1) 013260
(1)

1030 013262
[S R
(1) 013262
(&R

1631 013264
1y
(1) 013264
(V)

1032 013266
€1}

(1Y 013266
o)

1033 013270
(1Y
(1) 013270
1

1034 013272
o
(1Y 013272
)

1035 013274
€1
(1Y 013274
[§B]

103/ 013276
(1Y
(1) 913274
[@B]

1037 013300
(G R]

o)
(1)  n13ine
1)
o)
(@B
)

1033  n133n2
1)

1) n13302
)

1032 113304
€1y
(1) 01334
(t)

1030 N13308
[§R]

(1) 013304
(¢ D]

104 033317
DMC1Y
DDCHGF , "AC

€1
)
1) n1331n
[
1)
[QR]
[SR]

10147 13312
o)

1)y n13312
(§B]

1047 013314
(1) 013312
(SR

1043 013314
1)

(SR
1) 01331a
[§A]
)
1)
1)

1045 013320
)

(1) 013320
(4B

1046 013322
1)

(1) 013322
(@D

1047 013324
ty
(1) 013324
(1)

1048 013325
o)y
(1Y 013326
1

1049 013330
[$ )

1) 013330
{1)

1059 ny13332
(8D
€3) 013332
(SR

1051 013334
(R}

(V)Y pr333n
o

1057 n13ds
o1
(SRR E R R
(B
4y reian

FOCHMP PROTOCOL IMPLEMENTATION
0&<=DEC=76 {1134

000535
023200

000536
020640

000537
116165

000540
060601

000541
107740

000542
060610

000543
on1629

000544
117307

000545
ot
010151

n90

000546
016402

000547
nig701

9n055n
ne2617

nAOSS
ANt
010013

nan

0noss2
743229

2
Y
>
o
«

62460

000854
001
010001

00N

000555
040629

LLLEST )
061620

000557
062620

000560
1162556

nnoset
114704

0nese?
NaOS7Y

0ansg?
1154587

LRIATS
fnpe

nANRES
fH3I7

MACY1Y

27(1006) 14=DEC=76 16144 FPAGE 6=42

RCVH=<ROUTINE TO HANDLE CRC2 AND TG DISPATCH NUMBERED AND UNNUMBERED TYPES

RCVH:

PAGE}

0108

+SBTTL RCVH==ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED 7TYP

se IBUS,RCVDAT, SPO $GET CHAR IN SPO
MICPCSMICPC+1

<MOVE! SPX1IBUSIRCVDATISPO>

BRWRTE IBUS,RCVCON
MICPCEMICPC+1
<MOVE{WRTEBR!IBUS]<RCVCON>>

BRO TDON1 3 IF BCC MATCH SET CRC IS GOOD

MICPCaMICPC+1

<JUMP ! BROCON!<TDON1=INIT&3000#4> [ <TDON1=INITE777/2>>
BRWRTE BR,SFLAISPi sREAD STATUS BYTE
MICPCBMICPCs1

<MOVE!WRTEBRIBRI<SELAISPI>>

BR7 RHX tMATNT MODE
MICPC=MICPC+1
<JUMPIBR7CON ) CRHX=INIT&3000#4> ! <RHX>INIT&TI7/2>>

BRWRTE DP,<SELA}SP10>
MICPCSMICPC+1
<MOVE!WRTEBR!DP!<SELALISPI0>>

;REARD PORT STATUS WORD TO BR

BRSHFT
MICPCEMICPC+!
<MQVE|SHFTBR}WRTEBR|SELB>

BR4 SNAK] yIF START MODE-=-PROCEED TO RESEND START

MICPCOMICPC+1
CJUMP | BR4CON ! <SNAK1=INITE300044> | <SNAK1=INITEL777/2>>

JREAD RECVR CONTROL REGISTER

LOMA IMM, T JELSE BCC ERROR==LOAD ADDRESS OF TYPE FI

MICPC=MICPC+Y
+IF IDR IMM,IMM
<MOVE!LDMAR! IMMICTE3T77>>

JIFF
<MOVEILDMARIIMHICT>>

+ENDC
MEMINC  IMM,2 JWRITE NAK TYPE
MICPCEMICPC+!

SMOVE!WRMEM! INCMARIINM]€2>>

MEMINC IMM, 301
MICPCEMICPC+1
<MOVE!WRMEM] INCMAR}IMM{<301>>

MEM BR, SELAISP{7
MICPCuMICPC+1
<MOVE ! WRMEMIBRI<SELRISP17>>

$RESTORE LAST ACKED IMAGE

LDMA IMM,NHDS tADDRESS CUM™ ERROR COUNTER

MACY11 27(1006) 14«DEC~76 16144 PAGE 6~43
RCVHe«ROQUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

RES

RH3t

MICPCEMICPC+]

«IF IDN IMM,IMM
<MOVE|LDMAR! IMMICNHDS&177>>
W IFF

<MOVE!LDMAR! IMM|<NRDS>>
CENDC

SP MEMX, SELB, SPO
MICPCEMICPC+1
<MOVE | SPXIMEMX!SELB]SP0>

JWRITE IT TO SPO

BR, INCAlSPO t INCREMENT IT

MICDrRat

<MOVEINRHEMZBR!(INCAISPO>>

1LDMA IMM,NAKST
MICPCSMICPC+1

«IF IDN IMM, TMM

<MOVE!LDMAR] IMMI<NAKST&377>>
oIFF
<MOVEILDMAR!IMM!KNAKST>>
+ENDC

PADDRESS NAXS TMTED DYNAMIC

BRWRTF MEMX, SELB
MICPCaMICPC+1
<MOVE!WRTEBRIMEMX|<SELB>>

JWRITE IT TO BR

BSHFTB $SHIFT IT RIGHT
MICPCRMICPCe1
<MOVE|SHFTBR| SELB|BR>

MEM BR, SELR JUPDATE IT
MICPC=MICPC+1
<MOVE!WRMEMBR!<SELB>>

BRO NTHRES $BRANCH IF THRESHCLD EXCEEDED
MICPCEMICPC+1
<JUMP{BROCDON!<NTHRES=INIT&3I000#4> ! <NTHRES=INITE777/2>>

ALWAYS SNAK
MICPC=MICPC+1
<CJHEPLALCOND | <SNAK=INTT& 300N #4> IKSNAK=IMITLTTT /25>

BRWRTE DP,<DECA{SP13>
MICPCaMICPC+1
CMGVEIWRTEBRIDP!CDECAISP13>>

$WRITE HEADER BCC ERROR SUBTYPE

PAGE:

JLOAD TYPE RECEIVED==DECREMENTING

0109

z RH1 $IF ALUDUT IS ALL ONES IS NUMBERED “§G

MICPCEMICPC+!
CJUMPIZCOMD!IKRHI=INTTEIN00# 4D ICRHI=TNITRTTT /25>

RSTATE RCVA

MICPC=MICPC 1
CHNVELWRTERRL T@Y IKRCVASTNTTETT7 /725>
MICHO=MTICPC 4]
KUTVEISDXIE S SELRL STy




DMC11 0DDCMP PROTOCOL IMPLEMENTATION MACYi{ 27(i10063 14=DEC=76 16144 PAGE 5-44 PAGET 0110

DDCHGH MAC 06«DEC=75 11134 RCVHe=ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES
3053 013342 BRWRTE DP,<SELA|SP10> $LOAD LINE STATUS WORD IN BR
1) 000566 MICPCaMICPC+1
(1) 013342 060610 <HMOVE!WRTEBRIDPICSELAISP10>>
(33
1054 001 JIF DF sLOW
1055 BR4 FLUSHY
1056 313
1057 200 +ENDC
1058 001 «JF NDF $LOW
105° 013344 QUTPUT IMM,<20010RCVCO>
() 000567 MICPCaMICPC+1
(1) 013344 0022iz <MOVEIWROUTI IMM €205 IORCVECSS
)
1060 600 LENDC
1061 013346 BRSHFT §SHIFT RIGHT
) 000570 MICPCBaMICPC+1 ’
(1) 013346 001620 <HOVE| SHFTBRIWRTEBR|SELB>
[¢D]
1062 013350 BR4 108
(1) 0n0871 MICPCaMICPC+}
(1) 013352 107177 <JUMPIBR4CONI<C105=INITEI000#4> <10§=INIT&TT7/2>>
o
1063 013352 LDMA IMM, TYPTAB 3 ADDRESS TYPE TABLE
(1 000572 MICPCaMICPC+1
(48] 001 oIF IDN IMM,IMM
(1) 013352 010162 <MOVE]LDMAR} IMM{<TYPTABG3T7>>
(1) .
($3] <MOVE!LDMAR] IMMI<TYPTAB>>
€1) 000 +ENDC
{1
1064 013354 CHp CMEMXIINCMAR>(8P13
() 000573 MICPCZMICPC+1
(i) 013354 054373 <SUBTC|MEMX! INCMAR]ISP13>
(
1065 013356 z REP
1) 000374 MICPCAMICPC+1
(1) 013356 115411 <JUMPLZCONDIKREP=INITE3000#4> I CREP=INITLTITT/2>>
(€]
1065 013360 cMp <MEMX{INCHAR>, 5P13
1 000575 MICPCaMICPC+1
1) 013360 094373 <SUBTCIMEMX!INCMARISP13>
(8B}
1067 N13362 kA WAK
(&R nons76 MNICPCaMICPC+!
(1) 013362 115445 <JUMP!ZCOND!<NAK®INIT&3000%4> I KNAK*INITETT77/2>>
(1)
106% 013364 108 LDMA IMM, TYPSTT $SET POINTER TO START TYPE
1y 000577 MICPCIMICEC+1
() 001 «IF IDN IMM,IMM
(1) 013364 010164 <MOVEILDMAR!IMMICTYPSTT&377>>
(i3 S IFF
€1} <MOVEJLDMARL IMMI<TYPSTT>>
(S} 00n LENDC
o)
1062 013366 cup CMEMX! INCMARD, SP13
[$B) 000600 MICPCEMICPCe1
DMC11 DRCMP PROTOCOL TMPLEMENTATION MACY11 27(1006) 14-DEC=76 163144 PAGE 6<45 PAGE: 0111
DDCHGH, ¥AC 06=DEC=76 11:34 RCVH==ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERKD AND UNNUMBERED TYPES
(1) 013366 054373 <SUBTCIMEMX! INCMAR!SP13>
o
1075 913374 Z START
[¢B] 000691 MICPC=MICPC+1
(1) 013370 115420 ZJIUMPL2COND I €STARTeINITS3000#4> 1 CSTART=INITET77/2>>
1)
1071 3 STACK TYPE
1072 013372 cMp <MEMX | INCMAR>, SP13
(1 000602 MICPCEMICPC41
(1) 013372 054373 <SURTCIMEMX!INCMARISP13>
(1)
1073 013374 4 STACK
(S 000503 MICPC=MICPC+1
(1) 913374 115432 <JUMPLZCOND ! ¢STACK=INITS3000#4> L<STACK=INTIT&T777/2>>
1)
1074 013376 CcMp <MEMX! INCMAR>, 8P13 $1ACK TYPE
1) 000604 MICPCaMICPC+1
(1) 013376 054373 <SUBTCIMEMX!INCMAR!SP13>
(SR}
1075 013400 2 ACK
(1) 000605 HICPCeMICPT+S
(1) 013400 101746 <JUMPJ ZCOND!CACK=INIT&3000#4> | CACK=INITE777/2>>
(1
107+ 013402 ALWAYS IDLE JOTHERWISE IGNORE==MUST BE OBS MSG
000606 MICPCaMICPC+1
013402 100451 <JUMP!ALCOND!<IDLE*INIT&3000%4> ! <IDLE=INIT&777/2>>
001 JJIF DF  sLOW
RCVCKy SPBR 1RUS, RCYCON, SPO JREAD RCVR CONTROL CSR
BRWRTE BR,ADD|SPO 3SHIFT LEFT
BRY I1
ALWAYS TAt
ACK: BRWRTE BR,AALSP10 $READ LINE STATUS=SHIFTING LEFT
BR4 58 $IF START RECD == CLEAR START MODE
ALWAYS IDLE
ces BRUATE TMM.227 sCLEAR START MODE
sP BR, AANDB, P10 3IN LINE STATUS
LWAYS RDS

000 +ENDC



DMC11 ONCMP PR
DDCHGH , MAC
1080
1091
1092 013404
(1)
(1Y 0134r4
1
1023 013406
€1
1)y 013406
o1y
1094 013410
(1)
(1Y 013410
1)
1095
1096 013412
1)
(1) 013412
)
1007
1071
1099
1100
1101 013414
)
(1) 0134134
1102 013416
(0
(1) 013416
(1
1103
1179 013420
o
(1Y 0t3a20
1y
1105
110F 017422
[SB]
(1) 013422
€1
1107
1107
1139
1117
1171 013424
1)
(1Y 013424
1112 013426
1y
(1) 013426
(@]
1111 013430
(1Y
(1) 013430
o
1112 013832
DMC11 TDhCMP PR
DDCE G VAT
[}
(1Y 013432
(1
j11%
1114R
1117
111Y n13134%
r1)y
@] N13434
(1}
1119 013436
(@]
(i1 Disade

(0

QTOCO!. IMPLEMENTATION
re=DEC-76 11334

0n0607
123600

000610
102081

000611
000609
201

000612
063300

000
not

o0e

noost3
000653

000F14
104520

0n0435
123600

001

n00&1L6
106247

000
a0t

000

000617
030428

000420
0n3223

000621
022203

OTOCUL IMPLEMENTATION
NE=NFC=76 11134

nnnep22
000421

351
nno
000623
061310

000824
110481

MACY1l 27(1006) 14~DEC=76 §6144 PAGE 6=46 BAGE!:
RCYH==ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

senzpsnnnrninsrnssTIME CRITICAL CODEw= CHANGE WITH GREAT CARE##4NS#SS482R4F4ERSS

RCVKOY ¢

RCVKOy

RCVKQ23

RXB8¢

,SBTTL RCVKO1==ROUTINE TO HANDLE FIRST BYTE 0DD RECEIVE
SPBR 1BUS,NPR, 8P0O yREAD NPR REGISTER
MICPCxMICPC+1

<MOVE]SPBRXIIBUS|NPRISPO>

BRO IDLE
MICPCEMICPC+1
<JUMPIBROCON! <IDLE=INITE3000#4> [<IDLE=INIT&777/2>>

BRWRTE IMM,200 sMASK FOR CO(BYTE TRANSFER)
MICPCENICPC+L
<HMOVE|WRTEBR!IMM!<200>>

2 IF NODF sLOW

SsP BR,AORB, 8P0
MICPCuMICPC+1
<MOVE!SPX!BRIAORBISPO>

+ENDC
+IF DF  sLCW
out BR,<ADRBJONPR> 1 TURN ON CO

STATE RKE{

MICPCOMICPC+1

<MNVE|WRTEBR] IMMI CRKE)«INIT&T77/25>

RLWAYS RCVKO2

MICPCaMICPC+1

<JUMP{ALCOND I <RCVKO2«INIT&3000#4> ! <RCVKO2=INITET77/2>>

+SBTTL RCVKO=«PROCESS QDD CHARACTER

SPBR IBUS,NPR,SPO 115 AN NPR GQING
HMICPCANMICPC+1

<MOVE!SPBRX! IBUS|NPR!SPO>

+IF NDF gLOW

BRO RK66 s IF S0, REITERATE ODD AND EXIT
MICPCaMICPC+1

<JUMP!BROCON | CRK6E«INITL3000#4> CRK66-INITETT77/2>>

JENDC

+IF DF  SLOW

BRO IDLE sIF s0, Gn BACK TO IDLE LOOP
.ENDC

STATE RCVKE

MICPCSMICPC+1

<MOVE]WRTEBR} IMM] ¢RCYKE=INIT&T777/2>>

sp BR, SELB, $P) ISET STATE

MICPCeMICPC+1

<MOVE!SPXIBR!SELBISP3>

QUTPUT 1BUS,RCVDATIOUTDA2 $OUTPUT A CHAR
MICPCeMICPC+!
<MOVE!WROUT!IBUSICRCVDATIOUTDA2>>

BRWPTE  TMM,21 $SET OUT NPR (C1) AND NPR REQ

MACY1! 27(1006) 14=DEC=76 16344 PAGE 6«47 PAGE:
RCVKO==PROCESS 0DD CHARACTER

RK71

MICPCEMICPC+1
<MOVE!{WRTEBR!IMMI<21>>

+IF DF  sLOW

sp IBUS,NPR, 5P0 yREAD NPR REGISTER
LENDC

aur BR, <AORB}ONPR> tWRITE NPR REGISTER
MICPCEMICPC+1

<MOVE!WROUTXIBRI<ADRB!ONPR>>

ALWAYS IDLE
MICPCaMICPC+)
<JUMPJALCONDICIDLE=INIT&I000#4> IKIDLE~INITET77/2>>

0412

0113



DMC11

DDCHGH  MAC

1121
1122
1)
(13
()
ii23
1124
1
€13
o)
1125
1126
1127
1128
1129
(13
1)
1)
1130
1)
(R
(BB
1131
1)
(@B
1)
1132
(8D
1)
1)
1133
1)
(SR
1y
1134
1y
(1)
(1}
113%
1)
(1)
o)
1136
(1)
€1}
)
1137
1)
)
1)
1138
(BB
€1
1)
1129
)

DMC1Y

013440

013440

013442

013444
013444
013446
013446
01345¢
013450
013452
013452
013454
013454
013456
013456
013460
013460
013462
013462
n13464
n13464
n13466
013466

013470

DDCHGH,YAC

1Y 033470
(@8]
1140 613472
1)

(1) 013472
(1)
1141 013474
(G B]

(1) 013474
(1)
1142 013476
)

(1) n13476
(1)
1143

1144 013500
(1)

(1) 013500
1)
1145 013502
1)

(1) 613502
1)
1146 013504
1)

(1) 013504
1147 013506
1)

1) 013506
(1)

1148 013510
1)

(1) 013510
)
1149 013512
1)

1Y 013512
€1y

1150

1151

1152

11583
1154
1185
1156 013514
(28]

(1) 013514
)

1157
1158 013516
1)

(1) 013514
1)

1159

t160 013520
1)

DDCMP PROTOCHL TMPLEMENTATION
06=DEC=76 11:34

000625
120600

801

0ng&a2a
107251

700
201

060

000627
023140

000630
082064

0720531
063164

000632
105235

000633
063165

000434
105711

000635
022202

00636
023140

©c0637
062066

000640
115935

nnn64

ODC#P PROTOCOL IMPLEMENTATION
0heDEC=T76 11334

063164

010642
105248

nNn0643
n63165

070644
111772

a01
000645
020640

000646
107215

000647
000615
090650
100459

nn0est
102951

000h52
104627
200
001
n00
RO K]
123200
ont

GNANRS4
1102151

000

HINAGS

MACY1Y 27(1006) 14=DEC=76 16344 PAGE 6-48 . PAGE:
RCVKEe«HANDLE EVEN BYTES

RCYKE)

RKSg

RKS0¢

1083

RK3t

«SBTTL RCVKE-=HANDLE EVEN BYTES

BRWRTE 1BUS,NPR 3READ NPR CONTROL REGISTER
MICPCeMICPC+1

<MOVE!WRTERR{IBUS{<NPR>>

+IF NDF SLGW

BR4 RK§ 3IF RECV NPR=sBRARCH
MICPCEMICPC+1

¢JUMPIBRACON ] ¢RK4=INITL3000#4> L CRK4=INITETT77/25>>

LENDC

JIF DF  8LOW

8RO IDLE

+ENBC

sp 1BUS, 10BA1,SPO
MICPCEMICPC+1
<MOVE}SPX11BUS!IOBA118PO>

sJREAD LOW BYTE OF BA Tp SP

OUTPUT DP,<INCAIOBAL> 3 WRITE INCREMENTED BA
MICPCEMICPC+1

<HOVE{WROUT!DP}<INCAlOBA1>>

sp BR,DECA, SP4
MICPC=MICPC+1
<MOVE!SPX!BRIDECA!SP4>

s DECREMENT CHARACTER COUNT

C 108 3NO OVERFLOW
HICPCEMICPC+
<JUMPICCOND!<108=INIT&300044> <108 INIT&T77/2>>

sP BR,DECA, SPS $OVERFLOW = DECREMENT HIGH BYTE
MICPCeMICPC+1

<HMOVE{SPX!BR!DECA!SP5>

2 RL3 3BYTE COUNT ZERO
MICPCaMICPC+1
<JUMP!ZCOND!<RL3*INIT&I000%4> | <RLI«INIT&L777/2>>

QUTPUT IBUS,<RCVDATLIOUTDAL> §READ CHARACTER AND WRITE IT
MICPCEMICPC+]

<MOVE!WROUT!IBUSI<RCVDAT}OUTDA1>>

SP IBUS, IOBAL, SPO

HICPCsRICECrl
<MOVE!SPX!IBUS!IOBALlSPO>

3READ INCREMENTED BA

QUTPUT DP,<INCAJOBAL>
MICPCeMICPCe1
<MOVEIWROUT!DP!<INCA!OBA1I>>

JWRITE INCREMENTED BA

c ICBA22 1 IF CARRY INC BA HIGH
MICPCaMICPC+1
<JUMP{CCOND!<ICBA22=INIT&L3000%4>!<ICBEA22=INITST777/2>>

sp BR,DECA, SP4
MICPCEHICPC+1

3DECREMENT THE COUNT OF BYTES

MACY11 27(1006) 14<DEC=76 16344 PAGE 6-49 PAGE?
RCVKE==HANDLE EVEN BYTES

RKE6

RK4:s

RK6}

RKE1:

<MOVE!SPX!BR|DECAlSP4>

c RKé& 3sNO OVERFLOW

MICPC=MICPC+1

<JUMP{CCOND!<RK6=INITL3I000#4> ! <RKE=INIT&LTTT/2>>

sp BR,DECA, §0% sDECREMENT HIGH BYTE OF COUNT
MICPC=MICPC+1

<MOVE|SPX!BRIDECA!SP5>

z RL4 $BYTE COUNT ZERO
MICPC=MICPC+1

<JUMP}ZCOND!<RL4®INITGL3000#4>!<RL4«INIT&T777/2>>

«IF NDF SLOW

BRWRTE IRUS,RCVCON
MICPC=MICPC#+1
<MOVE!WRTEBRIIBUS!<RCVYCON>>

$READ RECEIVER CONTROL REGISTER

8R4 RCVYKO 3 IF ANOTHER CHARACTER==PROCESS
MICPC=MICPC+1
<JUMP!BR4CON{<KRCYKO=INITG&3I000#4>{ CRCVKO=INITETTT/2>>

STATE RCVKO

MICPC=MICPC+1

<MOVELWRTEBR|IMM}<RCVKOSINIT&TT7/2>>

ALWAYS REXI1T

MICPC=MICPC+1

<JUMPIALCOND | ¢REXIT®INITL3000#4>{KREXITINIT&T77/2>>

BRO IDLE

MICPC=MICPC+1

<JUMP!BROCON) <IDLE=INITE3000#4> I <IDLE=INITATTI/2>>

ALWAYS RK% $IF NO NPR ««PROCESS
MICPCeMICPC+1

<JUMPLALCOND {<RKS=INITE3000%#4> | <RKS=INIT&777/2>>

+ENDC

oJF DF  SLOW

STATE RCVYKQ
ALWAYS REXIT

<ENDC
sP IBUS,NPR, SPC $READ NPR REGISTER
MICPC=MICPC+]1

<MOVE|SPX!IBUS!NPRISPO>

+1F NDF sLOW

RRO [DLE $NPR STTLL IN PROGRESS
MICPC=MICPCH1

SJIUMPIBROCON I CINLE=INITS3000#4> [ KIDLE~INTITE777/2>>

LENDC
RRWRTE  TVM, 177 sMASK FOR ALL BUT Co
MICPCEMICECq )

0114

0115




DMC11 DDCYP PROTOCOL IMPLEMENTATION
06=DFC=76 11334

DDCHGH , MAC
{1} 013520
[§D]
1161 013522
(1)
(1) 013822
1)
1162 013524
(1)
(1) 013524
1)
1163
1164
1165 013526
(1
(1Y 013526
1)
11586 013530
1)
(1) 013530
(1)
1167 013532
1)
(1) 013532
1)
1168 013534
1)
(1) 013534
1)
1169 013536
(1)
(1) 013536
1)

DM 11 DDCMP PROTOCOL IMPLEMENTATION
ne=DEC=76 11134

DDCHGH , MAC
1171
1172 013540
)
(1) 013540
1)
1173 013542
)
(1) 013542
1174 013544
(1)
(1) 013544

1)
ii7s

000577

no0656
061270

000657
104631

000660
023200

000661
062202

nn0662
N60601

000663
117576

000664
104641

0n0665
n23213

noos6Es6
000670

n00667
100450

MACY11 27(1006) 14-DEC=76 16:44 PAGE 6-50 PAGE:
RCVKE=~HANDLE EVEN BYTES

<MOVE [ WRTEBRIIMMICITT7>>

out BR,<AANDB]ONPR> 3 TURN OFF ALL BUT CO
MICPCaMICPC+1
<MOVE|WROUTX!BR}<AANDB!ONPR>>

ALWAYS RKSO
MICPCEMICPC+1
<JUMP 1 ALCOND | <RKSO=INIT&3000#4> | <RKSO-INITET77/2>>

1REsaesnsnnenenesEND OF TIME CRITICAL PATH#«

RCVKEO: SP 1BUS,RCVDAT, SPO $READ CHARACTER AND SAVE IN SPO
MICPCsMICPC+!
<MOVE]BPX{IBUS|RCVDATISPO>

DUTPUT BR,<SELAIOUTDAL> §SEND NONSENSE CHARACTER
MICPCaMICPC+1
<MOVE!WROUT!BR!<SELAOUTDA1>>

BRWRTE BR,SELA!SP1 $READ STATUS BYTE
MICPCaMICPC+1
<MOVE|WRTEBRIBRICSELAISP1>>

BRY7 PASWRD JMAINT MODE = SEE IF RLD MESSAGE
MICPC=MICPC+1
<JUMP!BR7TCON! <PASWRDeINIT&3000#4> ) <PASWRD=INIT&T77/2>>

ALWAYS RK3 $OTHERWISE PROCESS NORMALLY
MICPCaMICPC+1
<JUMP!ALCOND} CRK3=INITE3I000#4> | <RKI=INITE777/2>>

MACY11 27(1006) 14=DECe76 16344 PAGE 6=51 PAGE:

RCVI==STORE UNNUMBERED MESSAGE TYPE

«SBTTL RCV1e«STORE UNNUMBERED MESSAGE TYPE

RCVIY 5P IBUS,RCVDAT,5P13 3 STORE UNWUMBERED TYPE
MICPCoMICPC+!
<MOVE]SPX!IB8USIRCYDATISP13>
STATE  RCVJ $NEXT STATE IS J
MICPCsMICPC+1

<MOVE!WRTEBR] IMM|<RCVI=INITE777/2>>

ALWAYS REXTT

MICPCSMICPC+}
<JUMPIALCOND|<REXIT=INITG3000#4> I <REXIT=INIT&?77/2>>

0116

0117



DMC1{ DODCMP PROTOCOL IMPLEMENTATION MACY11 2701006) 14=DEC=76 163144 PAGE 6+52 PAGE: 01fe

DDCHGH  MAC 06=DEC=76 11134 RCVJweROUTINE T HANDLE SUBTYPE FIELD,SELECT AND FINAL
1177 oSBTTL RCVJ*=ROUTINE TO HAMDLE SUBTYPE FIELD,SELECT AND FINAL
1178 013546 RCVJ3
1179 a0t JIF DF  sLOW
118¢ ALWAYS SELQSY +*CALL® SELECT AND QSYNC SUBROUTINE
1181 00 LENDC
1182 004 +IF NDF sLOW
ii83 013548 sp 1BUS,RCYDAT, 8PS $GET CHARACTER
(1) 000670 NICPCESMICPC+1
(1) 013546 023205 <MOVE!SPX!IBUS!RCVDAT]!SP5>
1)
1186 013550 BRWRTE IMM,200 3JCONDITIONMALLY SET BIT
(B8] 0npeTi MICPCR¥ICPC+E
(1) 013550 0320600 <MOVE!WRTEBR! IMM[<€200>>
()
118% 013552 BRWRTE BR,AANDB|SPS
1) 000672 MICPCmMICPC+1
€1) 013552 060665 <HQVEIWRTEBR!BRICARNDBSP5>>
€1)
1184 013554 sP BR, AORB, SP10
1) nno673 . MICPCuMICPC+!
(1) 013554 063310 <MOVE]SPX|BR{AORB]SP10>
(@]
1187 000 <ENDC
1188 013556 STATE RCVR JNEXT STATE IS N
(D] 000674 MICPCaMICPL+1
(1) 013556 000676 <MOVE!WRTEBR}IMM!<RCVR=INIT&777/2>>
11R8 013580 ALWAYS REXIT
[SB] 000678 HICPCsMICPC+1
(1) 013560 100450 <JUMP | ALCOND | ¢REXITeINITLI000#4> I KREXIT=INITLYTY/2>>
S .
DMC11 DDCVP PROTOCOL IMPLEMENTATION MACY11 27(1008) 14=DEC=76 16144 PAGE 6=53 PAGE: 0119
DDCHGH  MaC 06-DEC-76 11134 RCVRe=UNNUMBERED MESSAGE RESPONSE FIELD
1191 +SBTTL RCVRe«UNNUMBERED MESSAGE RESPONSE FIELD
1192 JENTERED FROM IDLE LOOP
1193 ]
1194 013562 RCVRg BRWRTE INMM,3 1REP MESSAGE TYPE TO BR
ry 0006786 ICPC=HICRC+y
(1) 013562 000403 <MOVE!WRTEBRIIMMI<3I>>
(1)
1195 013564 NOP BR,SUB,SP113 IS TYPE ACK OR NAK
1) 000677 MICPCeMICPC+1
(1) 013564 060353 <BRISUBISP13>
)
1196 013566 STATE RCVQ yNEXT STATE IS RCVQ
(B8] 000700 MICPC=MICPC+1
€i) 013566 000763 <MOVE|WRTEBR]IIMMIKRCVQ=INITE?77/2>>
1187 1##4NOTE THIS INSTR DOES NOT CLOCK »®C*®
1198 013570 c RCVF1 yIF NOT IGNORE
o) anorol MICPCIMICPC+1
(1) 013570 105131 <JUMPICCOND{<RCYF1=INIT&3000%4>1<RCYFI=INITLTT7/2>>
1)
1199 013572 ALWAYS RD2 31D0 RANGE CHECKS
1) 0060702 MICPCeNICPC+i

(1) 013572 104473 <JUMP!ALCOND!<RD2«INIT&3000%4> | CRD2=INITLTT7/2>>
1)



DMC1t DDCMP PROTOCOL IMPLEMENTATION

ONCHGH MAC 06=DEC~76 11134

1201
1202
1203
1204
)
[GB]
1208
1)
(0
1)

DYty

013574

013574
013576

013576

DDCHGH MAT

1207

1208

1208 NLI6K00
1)

1) 013600
1)

1210

1211 0313602
(8B

(1) 013602
1)

1212

1714

1215

1216 013804
€1y

(1) 013604
)

1217 9013606
(1)

(1) 013606
1)

1218

1219 013610
1)

1) 013810
€1}

1220 013612
1)

1}y 013512
1221 013614
(B8]

1) 13814
)

1222

1223

1224 n13616
)

1Y n13616
1)

1225 013620
(BB

1) M3R20
“)

1226

1727

0007063
000525

000704
104531

NDCYMP PROTINZOL IMPLEMENTATION
05=NEC=T76 11334

0nn70s
123600

001

000706
107314

200

ane

000
000707
000576

000710
061270

LLLNS B
020200

010712
onn71e
100713
100450

001
onn714
112051
00718
114709

nnn

MACY1Y 27(1006) 14=DEC=76 16344 PAGE 6«54 PAGE?:
RCVQe«INNUMBERED MESSAGE==NUMBER FIELD

+SBTTL RCVQ==UNNUMBERED MESSAGE=-<NUMBER FIELD
$FENTER FROM IDLE

RCVQ: STATE RCVF JNEXT STATE IS ADDRESS
MICPCEMICPC+1
<MOVE{WRTEBR] TMM}<RCVF=INIT&TT7/2>>
ALWAYS RCVFy
MICPCaMICPC+1
CJUMPIALCONDJ<RCVFi=INITS3000#4> | CRCVFI=INITETT7/2>>
MACY11 27(1008) 14~DECe76 16144 PAGE 6=5S PAGE:

RCVL==PROCESS CRC3

RCVLy

RL3:

RLI:

+SBTTL RCVL==PROCESS CRC3

$ENTERED FROM IDLE LOOP

SPBR 1BUS,NPR, SPO 1READ NPR CONTROL
MICPCsMICPC+y

<MOVE|SPBRX!JBUSINPR!SPO>

+IF NDF 8LOW

BR4 RL{ $RCV NPR BRANCH
MICPCaMICPC+L
<JUMPIBRACON]I<RL1=INITS3000%4> I <RL1=INIT&EIT77/2>>

JENDC

LIF DF erow

BRO IDLF

JENDC

BRWRTE 1IMM,176 sMASK TO TURN OFF CO
MICPCaMICPC+1

<MOVE|WRTEBF } IMM]<1765>

our BR, AANDBONPR
MICPCEMICPC+Y
<MOVE!WROUTX{BR!<AANDBIONPR>>

1
NOP IBUS,RCVDAT, 0 pINPUT CHARACTER AND DISCARD
MICPC2MICPC+1

<IBUS{RCVDAT! 0>

STATE RCVM

MICPCRMICPC+y

<MOVE|WRTEBR ] IMMIKRCVMeINITETI7/2>>

ALWAYS REXIT

MICPCSMICPC+1

<JUMPIALCOND | <REXIT=INITE3000#4> <REXIT=INITLTT7/2>>

+1F NDF SLOW

rRO IPLF JNPR GOING ==GET OUT
MICPCEMICPC+q

<JUMPIBROCON | CIDLE=INIT&300N#4> ! <IDLE«INITETT77/2>>
ALWAYS RL2

MICPCsMICPC+]

CJUMPLALCNAND [<RL2wINITLICOO* 4D L CRL2=INITRTTT/2>>

«TNDC

¢12¢

2124



DMC1! DDCMP PROTOCU

IMPLEMENTATION MACYS1 27(10068) 14-DEC~76 16td44 DAGCE &=56 PAGE: 0122

DDCHGH ,MAC 06=DEC=76 11234 RCVMe=PROCESS CRC4==END OF DATA MESSAGE
1229 oSBTTL RCVM==PROCESS CRC4=-<END OF DATA MESSAGE
1230 $ENTERED FROM IDLE LOOP
1231 s IF CRC CORRECT = QUEUE INTERUPT AND UPDATE RESPONSE
1232 H
1233 s IF CRC WRONG SEND NAK _
1234 013622 RCVMg  BRWRTE 1BUS,UBBR $READ UNIBUS BR REGISTER
) 000716 MICPCEMICPC+]
1) 013622 120620 <MOVEIWRTEBR]IBUSIQUBBR>>
oy
1235 013624 BRO NXMERR 3NON-EXISTANT MEMORY
1) 000717 MICPCaIMICPC+]
€1} 013524 106351 <JUMPIBROCON!<NXMERR=INITEI000#4> | CNXMERR=INITE777/2>>
)
1236 013626 sp IBUS,RCVDAT, SPO SREAD CRC CHARACTER
1) 000720 MICPCEMICPC+1
(1) 013626 023200 <HOVE!SPX| IBUS]RCVDATISPO>
1)
1237 013630 BRWRTE 1BUS,RCVCON $READ RECEIVER CONTROL REGISTER
1) 000721 HICPCSMICPC+1
(1) 013630 020640 <MOVE!WRTEBR!IBUS{<RCVCON>>
48]
1238 013632 8RO RCVM1 3 IF CRC GOOD == PROCESS
1y 050722 MICPCaMICPC+i
(1) 013632 116214 <JUMP!BROCON!{<RCYM1=INIT&3000#4> | <RCYM1I=INIT&T777/2>>
). .
1239 013634 BRWRTE BR,SELA!SPI $READ STATUS BYTE
1) 00n723 MICPCaMICPC+l
(1) 0135634 060601 <MOVE!WRTERR{BRI<SELAISP1>>
)
1240 013636 BRY REX $CRC ERROR IN BOOT MODE » FLUSH
1) HICPCaNICPCel
€YY 013636 CJUMPIBR7CON!<RHX®INIT&3000#4> [<RHX=INITE777/2>>
€3]
1241 013640 LOMA ™MK, T 3ELSE SEND NAK ==DATA ERROR
(S} 000725 MICPCEMICPC+1
1) 001 JIF IDN IMM,IMM
£1)  £13840 010151% <MOVE!{LDMAR] IMMICTE3TT>>
1) LIFF
(0 CMOVE|LDMARLIMM!CTY>
(1) BT <FNDC
i)y
1342 013642 MEMING  TMw,2 1NAK TYPE
1) 0n0726 MICPCEMICPC+Y
(1) 013642 016402 CMOVE | WRMEM | INCMAR} TMM} €2>>
0
1243 013644 MEMINC IMM,302 sDATA ERROR SUBTYPE
) 0ne127 MICPCaMICPC+]
(1) 013644 016702 <MOVE!WRMEM] INCMAR IMM]<302>>
[€))
1214 013646 L.DMA IMM, KDATS
(@D 090730 HICPCIMICPC+1
1) 001 JIF IDN MM, IMM
(1) 013846 010014 <HOVE!LDMAR! IMM!CNDATSE377>>
1) SIFF
1) <“OVE!LDMAR| IMMI<NDATS>>
[$3] 000 LENDC
DFC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC=76 16344 PAGE 6«57 PAGE: 0123
DRCHGE MAC 06=DEC=76 11134 RCVMe=PROCESS CRC4-+END OF DATA MESSAGE
1)
1245 013650 ALWAYS RHS 3 SEND NAK
[§3] 010731 MICPCEMICPC+1
(1) 013650 104552 <JUMPIALCOND [ CRHS=INIT&3000%#4> | <RES=INIT&777/2>>
1)
1216
1247 013652 RCYKO: LOMA IMM, <CRTHRS+3>> g POINT TO ERROR WORD
(BB 000732 MICPCSMICPC+Y
1) 001 JIF IDN IMM,IMM
1) 013652 010177 <MOVE|LDMAR! IMM!<CRTHRS+3>&377>>
1 JIFF
(1) <MOVE!LDMAR! IMM{<<RTHRS+1>>>
1) 000 «ENDC
1)
1248 013654 BRWRTE IMM,10 $MAINT MESSAGE ERROR
1 000733 MICPCEMICPC+Y
(1) N13654 000410 <MOVEIWRTEBR!IMM]€10>>
1)
1249 013656 ALWAYS RCEXY $GIVE FATAL ERROR
1) NO0734 MICPCEMICPC+Y

1Y N136BE 1148522 CJUMPIALCOND | <RCEXY=INITS3000#4> | CRCEXY=INITET77/2>>
1)



DMC1Y
DDCHGH

1251
1252
1253
1254
1255
1)
()
(@B
1256
(@8]
(@B
(1)
1257
)
(1)
(@D
125%
1259
(1)
(@B
)
1260
)
(S0}
(BB ]
1261
1)y
(@8]
(]
1252
1)
(B8]
(@B
t72n3
[RD]
1)
1)
1264
)
)
(8D
17205
1756
[SB]
(@A)
(SR
1257
(@B
[QB]
1)
1208
1)
[SB]
(2]

DMCH
DDC HitH

1277
1271
1272
&R}
(@R
(@]
i)
()
)
1
1273
o)
(1
PR
1271
KR
(S
Y
1275
1
)
(@]
127~
(SR}
Yy
1

JMAC

0313660
013660
N13662
013662
013664

013664

013566
N13666
013670
013R70
013672
013672
N13674
N3RT4
013576
013874
013700

012700

013702
n13702
013704
013704
013704

n1370%

nNNCUP PR
MAC

013710

013710

013712
013712
013714
013714
0137156
013714
013720

n13720

DDCMP PROTOCOL IMPLEMENTATION

06=NEC=Y6 1134

0120735
020+00

000736
060373

000737
115746

00749
060521

000741
107143

090742
104115

0ne743
000563

0n0744
063261

ono7es
104415

000746
063t64

0n0747
115712

o0e75n
100451

aTOCOT, IMPLEMENTATION
06=DEC=78 311334

ant

000751
no2
010177

not

000752
oteant

0n07513
on24c00

0100754
043239

0N0785
114524

MACYIi 27(1006) 14-DEC=76 16344 PAGE 6-58
EM2=-ePROCESS RLD MESSAGE

EM2:

RHX?

10ss

EM3t

«SBTTL EM2-=pPROCESS RLD MESSAGE
3ENTERED FROM IDLE LOOP
s IF RLD PASSWORD CHECKS TRIGGER THE BDOT ROM

BRWRTE IRUS,RCVDAT $READ THE CHAR
MICPCaMICPC+1
<#OVEIWPTEBRIIBUS]<RCVDAT>>

cMp BR, SP13 $IS IT A MATCH
KICPCMICPC+)
<SUBTC!BRISP13>

EM3
MICPCEMICPC+1
<JUMP!2CONDICEM3=INITEIN00#4> L<EMI=INITATT?/2>>

3FALL INTO PHX

BRWRTE BR,AA!SP1 JREAD STATUS BYTE SHIFTED LEFT
MTCPCUMICPC+1

<MOVE|WRTEBR!BRI<AAISP1>>

BR4 108 yDLE RECEIVED IN NORMAL MODE
MTCPCMICPC+{

<JUMP!BR4CON!IC106=INITE3000%4> 1 <105=INITE777/2>>

ALYAYS FLUSH ;ALREADY IN MAINT MODE
MICPCSMICPC+1

<JUMP!ALCOND I <FLUSH=INIT&3000%4> I <FLUSH=INIT&TT7/2>>

BRWRTE 1MM,163 yMASK TO CLEAR ALL MAINT RELATED BITS
MTCPCEMICPC+1

<MOVEIWRTEBR! IMM1<163>>

sp 8R, AANDB, SP1 ;CLEAR THEM

MTCPCEMICPC+1

<YOVEISPX!BR]AANDB!SP1>

ALWAYS FLUSH
MICPCESMICPC+1
<JUMPLALCOND | <FLUSH=INIT&3000#4> | <FLUSH=INIT&777/2>>

sp BR,DECA,SP4 3DECREMENT CHARACTER COUNT BY ONE
MICPCEMICPC+1

<MOVEISPXIBRIDECAISP4>

Z EMTRIG 3 TRIGGER AC LOW

MICPCeMICPC+1

<JUMP!ZCONDI<EMTRIG=INITL3000#4>I<ENTRIG=INITET77/2>>

ALWAYS IDLE
MICPCoMICPC+1
<JUMPJALCONDICIDLE=INITE3000#4> I CIDLE=INITETT77/2>>

MACY11 27(1006) 14«DEC=76 16144 PAGE 5=59
EM2+=PROCESS RLD MESSAGE

NXMERR:

+IF NDF SLOW

+SBTTL, NXMERR =~«NON EXISTANT MEMORY HAMDLER

LDMA IMM, <CRTHRS+3>> tADDRESS ERROP LINK
MTCPCaMICPC+1

+IF IDN IMM, IMM

<MOVE!LDMAR] IMM!<<RTHRS+3>L377>>

«TFF
<MOVELLDMAR] IMM! <<RTHRS+3>>>
«ENDC

MEMINC  IMM,1
MICPCEMICPC+1
<MOVE!WRMEM]I INCMAR! IMM]<1>>

MEN IMN,0 yNXM ERROR BRIT
MICPCIMICPC+Y

CHOVELWRMEM ] IMMICO>>

se MEMY, SELB,SP10 sCLEAR STATUS
MICPCEMICPC+1

<HOVE!SPXIMEMXISELBISP10>

ALWAYS RCEXX
MICPCEMICPC+y
<JUMPLALCOND ] CRCEXX=INTIT&3000#4> | CRCEXX=INITETT7/2>>

PAGE:

PAGE?

0124

0128



DNCt3y DDCMP PROTOCOL IMPLEMENTATION MACYi1 27(1006) 14=DEC=76 16344 PAGE 6°60 PAGE: 0126

DDCHGH , “AC 06=DFC=76 11134 NXMERR <==NON EXISTANT MEMORY HANDLER
1274 000 LENDC
1279 no1 .IF DF $LOW
1280 SBTTL SELQOSY»»RODUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WORD
1281 ;USES SPS, ALWAYS CALLED BY FIRST INSTR IN A RSTAT
1282 SELQSY: SPRR IBUS,RCYDAT, 8PS yREADCHARACTERINTO SP5 AND THE BR
293 PR7 1858 3} SELECT SET?e=BRANCH
1281 581 BRWRTE BR,ARISPS 1SHIFTBR LEFT
1285 BR? 208 jFINAL SET?
1285 1083 BRWRTE IMM,77 JMASK  TO BR
1207 sP BR, AANDB, SPS 3 TURN OFF SELECTANDFINAL
1280 ALWAY BR, INCA,SP31PAGE}
1269 H
1290 1583 BRWRTE IMM,200 §SET OK TO SEND
1291 sp BR, AORB, 3Pi0 3IN LINE STATUS WORD
129> ALWAYS 5S¢
1293 2083 BRWRTE IMM,20 3 SETCLEARACTIVE
1204 sp BR,AORB, SP10 $IN LINE STATUS WORD
1295 ALWAYS 10§
1296 PAGE
1297 200 JENDC
1292 1
1293 013722 BOOT:  BRWRTE BR,SELAJSP1 3SEE IF IN MAINT, MODE
1) 6na756 KICPCRMICPC+1
€1) 013722 060601 <MOVE|WRTEBR|BRI<SELALSP1>>
(SR
1300 013723 B8R7 RA) 9BRANCH IF SO AND TREAT DLE LIKE NUM, MSG,
[ER) 000757 MICPCIMICPC4+1
(1) 013724 103742 <JUMPi{BRICON|<RA3=INIT&3000#4>I<RAI-INITRTT7/2>>
1)
1301 513728 BRURTE  IMM,210 $MASK TO SET MAINT MODE AND DLE RECV’D
(&3] 000760 MICPCaMICPC+1
(1) 013726 000810 <MOVE!WRTEBR]IMM]<210>>
o)
1302 013730 sp BR,AORS, 8P1 3SET THE BITS
1 006761 MICPCaMNICPC+1
(1) 013730 063301 <MOVE!SPX!BRIACRBISPI>
(€3]
1303 013732 ALWAYS PRA3 $TREAT LIKE NUMBERED MESSAGE
[£9)] 000762 MICPCEMICPC+1
1) 013732 100742 <JUMP!ALCOND | ¢CRAI=INIT&3000#4> I CRA3INIT&T?7/2>>
(23]
1304 013734 RESEXT: BRWRTE IMM,4 1ADD TO HKT BITS
1) 000763 MICPCEMICPC+1
1Y 013734 000404 <MOVE!WRTEBR! IMM{<4>>
)
1305 013736 sp BR, ADD, SPO
(1 080764 MICPCaMICPC+y
(1) 013736 063000 <MOVE!SPXIBRIADD]SPO>
o
1306 013740 ALWAYS TH3X
(SR} 650765 MTICPCEMICPC+1
(1) 013740 110601 <JUMP!ALCOND!<THIX=INIT&3000%4>1<THIX~INIT&TTT/2>>
(S8
1307 013742 TABMXT: BRWRTE IMM,4 3 INCREMENT MXT
€1y 0007RE MICPCaMICPC+1 J
€1 013742 000404 <MOVE!WRTEBR|IMM{<4>> |
DMC11 APCMP PROTOCOL THPLEMENTATION MACY11 27(1006) 14=~DEC=76 16144 PAGE 6<61 PAGE: 0127
DDCHGHE, »AC 06=DEC~7A 11134 NXMERR ==<NON EXISTANT MEMORY HANDLER
[€R)
1308 013744 sp 1BUS, UBBR, SPO $READ BR CONTROL
[€B] 000767 MTICPCBMICPC+]
(1) 013744 123220 <MOVE!SPX| IBUS|UBBR} SPO>
o
1305 013746 our BR, ADD}OBR
1) 000770 MICPC2MICPC+1
€1) 013746 051011 <MOVE!WROUTX !BRI<ADD}DBR>>
)
1310 013750 ALWAYS ECX
1) 000771 MICPCEMICPC+1
(1) 013750 114761 CIUMPLALCOND | CECX=INITLI000#4> I KECX=INIT&TTT/2>>
1
1311 ]
1312 013752 RTHRES! BRWRTE IMM,2
(1) 000772 MICPCESMICPC+1
(1) 013752 000402 <MOVE!WRTEBR! IMM1<25>
1
1313 013754 ALWAYS ERRXX
[4B) 06712 MICPCZMICPC+1
(1) 013758 114643 <JUMPLALCORD | CERRXX=INITE3IG00#4> I CERRXX=INITRT7T /22>
(1) '
1314 000004 «REPT 4
1319 $ZERD
1314 LENDR
(1) 013756 SZERD
€2) 000774 MICPC=MICPC+1
€2) 013786 000000 000000
)
(1) 013760 §ZERO
2 000775 MICPCEMICPC+1
€2 013760 oannon 000000
)
(1) 013762 $ZERO
€2) 0eNTTA MICPCIMICPC+1
{72y ni3762 GOHEH3 o8 o
(&3]
(1) 013764 SZERD
(&3] 000777 MICPCaMICPC+1
(2) 013764 000000 000000

2y



DMC11 DDCMP PROTOCOL TMPLEMENTATION MACY11 27¢1006) 14~DEC=76 16144 PRGE heb2 PAGE: 0528

DDCHGH "AC 06*DEC=76 11134 NXMERR ==«NON EXISTANT MEMORY HANDLFR
1318 013766 LZINIT+2000
1319 000777 KICPCzT77
1320 WSBTTL TMTPA=«TRANSMITTER DISPATCH ROUTINE
1321 1
13272 013766 TYTDAY BRWRTE IBUS,TMTCON 3READ TRANMITTER CONTROL REGISTER
(€8] 001000 MICPCEMICPC+1
(1) 013766 020A20 CMCVE!WRTEBRIIBUS{<TMTCON>>
()
1323 013770 JBR4 DP, SELA, <2} PAGE2> y1IF READY PROCEED
() 001001 MICPCEMICPC+1
(1) 013770 173207 <JUMP! BR4CONIDPISELAI2IPAGE2>
[$8)
1324 N13772 ALWAYS It sELSE IDLE
(€8] 001002 MICPCEMICPC+1
€1) 013772 100454 <JUMP!ALCOND!<I1=INIT63000#4>1<I1=INIT&TTT/2>>
(1 .
DMCIL DPCMP PRNTOCOL TMPLEMENTATION MACY11 27(1006) 14=DEC=76 16144 PAGE 6+63 FAGET 0129
DDCHGH, "al ne=DFC=76 11134 TUMTA==FIRST CHARACTER OF HEADER
132+ WSBTTL TMTA=-FIRST CHARACTER OF AEADER
1327
1322 N13774 THTAL
1324 001 LIF DF  gLOW
1330 BRWRTE BR,AA!SP10 $SHIFT LEFT
133 BR7 RCVCK
1332 TAL:
1333 a0 JENDC
1334 ~13774 BRWRTE BR,SELA!SP10 $REREAD STATUS
(1) 901003 MICPC3MICPC+1
(11 013778 0RORILC <MOVEIWRTEBR!BRI<SELAISP10>>
(SR}
1335 n13776 BRO RUNSYWN {TF TNNIWRBFADING  =e SEND TT
() 001004 MICPCEMICPC+1
(1Y 013776 112047 CJUMPIBROCON ! <NUMSYN®INIT&3000#4> ! <NUMSYN=INITET77/2>>
[§8
133¢  n14000 BRSHFT
(SN neLons MICPCRMICPC+1
(1) 14000 001620 <MOVE!SHFTBR!WRTEBR} SELB>
[§8)
1337 14002 BR¢ IDLEO $IF START MODE==EXIT
() 0n1006 MICPCEMICPC+1
(1) 014002 103063 <JUMP!BR4CON ! <TDLEO=INIT&3000%4>{ KIDLEO=INIT&7T7/2>>
1
1338 001 LIF DF  sLOW
1330 BR1 NUNSYN 1IF LINE WAS GONE IDLE SEND SYN
1340 $ELSE==START TO SEND MESSAGE
1341 006 LENDC
1347 0ng oIF NDF sLOW
1343 014004 NUMSYN1 BRWRTE BR,<SELAISP10> fREAD LINE STATUS WORD
(1 o0tno7 MICPCEMICPC+1
(1) nia0d4 n6E6HIC <MOVE!WRTEBR|RRI<SHLALSP10>>
1)
1348 n15006 BRY 53 1IF DK TO SEND==PROCEED
(1) 001016 MTCPCaMICPC+]
(1Y 014006 113412 CJUMPIBRICONL<55=INTTEI000#4>1<54=INTT&LTT7/2>>
(1)
1345 014010 ALWAYS It 1ELSE==YDLE
[§8) 01011 MICPCENICPC+1
(1) 014010 100454 <JUMPLALCONDICI{=INITE3000%4> (<TL1=INITR77T7/2>>
1
1346 ni4012 58t BRWRTF  IBUS,MONEM yARE WE STILL SENDING?
(1 on1nt?2 MICPCEMICPC+1
(1) n140812 029682 <MOVEIWRTFRR| TRIISICMODEN>>
[£8]
1347 ntanrs BRSHFT
(1) 901013 MICPCEMICPC41
(1Y n1an14  NN1A20 <MOVE] SHFTBRIWRTERRISELR>
o
1365 140tk RBP4 11 tRTS SET? 1F SO WE ARE==STALL
(1 LIRS MIEPC=MICPC Y
(1Y n1g01s  1a3nsa CJUMPIBRACONICTIwINTITEIN0N*4> 1T = INITRITT /25>
(1
1345 913029 RAETE,  TMM, 373 PURRY TN Tioy ATFLINE [DLE
(S noLeLs NICPCINTOPCY

(1) Av4nze ApPnTiY CHUE L RRTERE I TN 13T N>



DHC1i1 DOCMP FROTOCOL IMPLEMFNTATION MACY1: 27{1006) 14-DEC=76 16144 PAGE 6-564 PAGE:
DDCHGK ,¥AC 06=DEC=76 11134 TMTA-~FIRST CHARACTER OF HEADER

)

1350 014022 5P BR,AANDB, SP10 1IN LINE STATUS WORD

1) 0010156 MICPCaMICPC+1

(13 014022 0s3270 <MOVE!SPXIBRIAANDBIEDIO>

1)

1351 014024 TSTATE TMTA1

[$8) 001017 MICPCEMICPC+1

(1) 014024 000424 <MOVE!WRTEBRI THMICTHTAI=INIT&?7742>>

1) LI MICPCEMICPC+1

(1) 014026 063222 CMOVE{SPX{BR!SELB!SP2>

1352 614030 BRWRTE IMM,12

(S8 gota2t BICPCEBICPC+1

(1) 014030 000412 <MOVEIWRTEBRIIMM]<I2>>

1)

1353 014032 sP BR,SELB, SP6 3STORE IN SP6

() 001022 MICPCRMICPC+1

1) 014032 063224 <MOVE}SPX|BR!SELB}SP6>

(1)

1354 014034 ALWAYS It 3BACK Tn IDLE LOOP

1) 001023 MICPCEMICPC+1

(1) 014034 100454 CTUMPIALCOND!<I1=INIT&3000#4> ! <T1=INIT&TTT7/2>>

(1)

1355 014036 TMTAL: SP BR,DECA, SP6 3DECREMENT SYS COUNT

[¢3)] 001024 MICPCEMICPC+1

(1) 014036 063166 <NOVE]SPXIBRIDECA]}SP6>

[$3)

1356 014040 4 TMTEXT

[$D) 001025 MICPCaMICPC+1

(1) 014040 111432 <JUMP!ZCOND|<TMTEXT=INITE3000#4> | <TMTEXT=INIT&T777/2>>

43

1357 014042 QUTPUT  IMM,<110TMICO> yWRITE 50% TO THTR CORTRL

(13 an1028 MICPCmMICPC+1

1) 914042 002011 <MOVE!WROUT{IMMI<{IOTMTCO>>

[$8)

1358 Q014044 BRWRTE IMM,226 $ SYNC CHAR

(S D] 001627 MICPCEMICPC+1

(1) 914n4s 000526 CMOVE | WRTEBR! IMM{<226>>

1)

1359 014046 OUTPUT BR,<SELB!TMTDAT> 3 SEND THE CHARACTER

(1) 001039 MICPCOMICPC+1

(1) N1g04s 052230 <MOVE!WROUT!BRI<SELBI THTDAT>>

{13

1360 014050 ALWAYS I

1) 001031 MICPC=MICPC+!

(1) 014050 100654 <JUMPLALCOND!<I1=INIT&3000#4>!<T1=INIT&T77/2>>

(13

1361 noo +ENDC

1362 014052 TMTEXT: BRWRTE BR,<SELAJSP10> s UNNUMB MESSGE?

(€3] 0n1032 MICPCIMICPC+1

(1) 114052 060610 <MOVE!WRTEBRIBR!<SELA}SP10>>

1)

1363  N14054 BRC TMTUN 1 IF S0 -=RRANCH

[4B) 901033 MICPCE=MICPC+1

(1) 014054 112043 <JUMP!BROCON ! CTMTUN®INITE3000%4> L KTMTUNINITETIT77/2>>

1)

1361 014056 TSTATE TMTB
DMC1t NDRCMP PROTOCOL TMPLEMENTATION MACY11 27(1006) 14=DEC=76 16344 PAGE 6=6% PAGE:
DDCHGH ,~AC 06eDEC=76 11334 THMTA==FIRST CHARACTER OF HEADER

1) 001034 MICPC=MICPC+!

(1) 014056 000451 <MOVE|WRTEBR| IMMI<TMTR=INIT&777/2>>

1) 001038 MICPCzMICPC+1

(1) 014060 053222 <MOVE!SPXIBR)SELB!SP2>

1365 014062 BRWRTE BR,SELA}SP1 $ARE WE IN BOOT MODE

(S8 001N3A MICPC=MICPC+1

€1) 014062 neoR0y <MOVE!WRTEBRIBRI<SELAISP1>>

(1)

1366 014064 BR7 TMTBT 1 IF S0 SEND DLE

(1 001037 MICPC=MICPC+1

(1) 014064 113447 <JUMPIBR7CONICTMTBT=INIT&3000#4> | CTMTBT=INIT&TTT/2>>

o)

1367 014066 BRWRTE IMM,201 $ELSE STORE SOH

1) 001040 MICPC3MICPC+1

(1) 014066 000601 <MOVE!WRTEBR!IMM]<201>>

(1)

1368 014070 TMTRS3 OUTPUT BR,<SELBITMTDAT> s IN TMT SILD

[§8] fng0at MICECSMICPC+1

(1) 014070 062239 <MOVE!WROUT!BRICSELBITMTDAT>>

(1)

i38S H14anT2 ALWAYS It

(1) 001042 MICPCz=MICPC+1

(1) 0140672 100454 <JUMP!ALCOND!<I1=INITE3000#4>I<I1=INITET7T77/2>>

1)

1370 014074 TMTUNg TSTATE TMTI

(1) 001043 MICPCaMICPC+1

(1) 014074 no0610 <MOVE!WRTEBR!IMMICTMTI=INIT&777/2>>

1) n01044 MICPC=MICPC+1

(1) 014076 083222 <MOVE!SPX!BR!SELB{SP2>

$37% 014100 BRWRTE IMM,5 §ENG TO BR

€1) nn10as MICPCEMICPC+1

€1y 114100 000405 CMOVE!WRTEBR| IMM|<5>>

(1)

1372 014102 ALWAYS TMTAS

[$8] 001046 MICPCmMICPC+1

(1) Nid102 110841 <JUMPIALCORDICTMTAS=INITLI000#4> I KTMTAS=INITETTT7/2>>

1)

13731 014104 TMTBTt BRWRTE IMM,220 JWRITE A DLE TO BR

1) 001047 MICPCEMICPC+1

(1) 014104 000R20 KMOVE!WRTEBR!IMM]<€220>>

(1

1374 014106 ALWAYS TMTAS $SEND IT

(€B) 00105¢ MICPC=MICPC+1

(1) 014106 110441 CIUMPLALCOND | CTMTAS=INIT&L3000#4> I CTHTAS=INIT&TT7/2>>

1)

1378 001 JIF DF gLOW

1374 3

1377 NUMSYN: BRWPTE BR,<SELA!SP10> $READ LINE STATUS WCRD

1378 BR? 5s s IF 0K TO SEND==PROCEED

137¢ ALWAYS 1% $ELSE~=IDLE

13an S8 BRWRTE  TRUS,MONEM $ARE WE STILL SENDING?

1381 RRSHFT

0130

0131



DMCi1 °OCMP PROTOCOT, TMPLEMENTATION

DDCHGH, ¥aC

1383
1387
1388
1386
1387

DMLYl DTCYP PRNATOMON

DDCHGH, ~'AC

1380
1390
1391
1392
1393
1394
1305

0heDEC=76 11334

nor

TMPLEMENTATION
N&eDEC=76 11134

MaCyY1y 27(1006)

MACY11 27()006)

TMTALy

BR4
BRWRTE
spP
TSTATE
BRWRTE

SP

sp

4
ouTPUT
BRWRTE
ALWAYS
ENDC

14=DEC=76 16144 PAGE 7
TMTA=«FIRST CHARACTER OF HEADER

1

IMM,373
BR,AANDB, SP10
THMTAL

IMM, 10

$JRTS SET? IF S0 WE AREe=STALL
JMASK TO TURN OFFLINE IDLE
3IN LINE STATUS WORD

14=DEC=76 16144 PAGE 8
TMTR=>FIRST CHARACTER OF HEADER

BR, SELB, SP6
BR,DECR, 8P6
TMTEXT
IMM, <1 LOTNTCO>
M, 226

TMTAS

7STORE IN §P6
yDECREMENT SYN COUNT

JWRITE 80 TO TMTR CONTRL
3SYNC CHAR

PAGE:

0132



DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1{ 27¢1006) $14&=DEC=7 163544 PAGE 5e=3 PAGE: 0134

DDCHGH  MAC 06=DEC=T6 11134 TMTB=«QUTPUT FIRST CHAR OF COUNT
1397 +SBTTL. TMTBe«OUTPUT FIRST CHAR OF COUNT
1398 . 3
1399 0141190 TMTB3 LOMA BR,SELA!SPi6 3$GETPOINTER TO NEXT TMT LINK
1 001051 MICPCaMICPC+i
ITe) oot JIF IDN BR,TMM
(&9 <MOVE!LDMAR!IMM{<SELAlSP16£377>>
{0 o IFF
€1) 014110 076216 <MOVE!LDMAR!BR]<SELAlSP16>>
1) 000 JENDC
[§8]
1400 014112 MEMINC IMM,3 s %RITE MSG TMTED TO FLAGS
€17 5061052 ICPLMICRCs!
(1) 0143112 016403 CMOVE | WRMEM ] INCMAR! IHM}<3>>
(1)
1401 014114 MEMINC BR,SELA)SPI2 1PICK UP MSGNO
1) 0010%3 MICPCEMICPC+1
(1) 014114 076612 CMOVE!WRMEM] INCMARIBRICSELAISP12>>
(1
1402 014116 STATE TMTC s ADDRESS TMTR STATE
o) 001954 MTICPC=MICPC+1
1) 014116 000476 <MOVE!WRTEBRLIIMM] CTNTC=INIT&T?7/2>>
1463 014120 TBOS sp BR, SELB, 5P2 JUPDATE IT
(1 a0105% MICPC=MICPC+!
€1) 014129 063222 <MOVE!SPX!BRI{SELBISP2>
(@]
1404 014122 OUTPUT <MEMX]INCMAR>,SELBI!IBAL s "RITELOWBYTEOFADDRESS
(€3] 001056 MTCPCEMICPC+1
(1} 014122 056224 <MOVE!WROUT!MEMX! INCMARI<SELB! IBA1>>
(1
1405 014124 QUTPUT <MEMX|INCMAR>,SELB|IBA2 tWRITE HIGH BYTE OF ADDRESS
(1) 001057 MICPCaMICPC+1
(1) 014124 056225 <MOVE ! WROUT!MEMX$ INCMARICSELB! IBA2>>
o)
1406 014126 sp MEMX, SELB, 8P7 $HIGH BYTE OF COUNT TO SP7
1 001060 MICPCEMICPC+1
(1) 014126 043227 <MOVE | SPXEINEMX:SELBLISPT>
(S
1407 JWATT TO MASK OFF MEM EXT, BITS
140% 014130 SP IBUS,NPR, SPO
() 0n1061 MICPC2MICPC+1
1) 014130 123200 <MOVE!SPX!IBUSINPRISPO>
(€3]
1409 014132 BRWRTE 1MM,220
1) 001062 MICPCeMICPC+]
(1) 0143132 000620 <MDVE!WRTEBRIIMM]<220>>
1)
1417 014134 sp BR, AANDB, SPO
(@R 2010613 MICPC=MICPC+1
(1) 014134 063760 <MOVE{SPX!BR{AANDB}SPO>
o
1411 N1a136 sp 14M,3060,85P6 1MASK FOR MXT
[@D] 001764 MICPCaMICPC+1
(1Y n14136 003304 <MOVE!SPX{IVYM]300lSP6>
)
1412 0141419 BRWRTE MEMX] INCHMAR, AANDB!SP6 1 TURN OFF CC2
SR} 001065 MICPCEMICPC+1
DMC11 NDCHP PRCTOCOL. INPLEMENTATION MACYS1 27(1006) 14-DEC=76 16344 PAGE 8=2 PAGE; 0135
DDCHGH MAC 06=DEC=76 11334 TMTB=«DUTPUT FIRST CHAR OF COUNT
(1) 014140 054666 <MOVE!WRTEBRIMEMX] INCMARI<AANDB!SP6>>
1)
1413 N14142 OUTPUT MEMX,SELB{TMTDAT sALSO WRITE COUNT TO TMTR SILO
«) 001066 MICPCaMICPC+1
P13 Mii13Z 0 042230 <MOVE!WAOTIMEMX | <SELBITMTDATY>
1)
1414 014144 BRSHFT $SHIFT BITS INTO CORRECT POSITION
1 001067 MICPCeMICPC+1
(1) N14144 001620 <MOVE!SHFTBRIWRTEBR}SELB>
1)
1415 014146 . BRSKFT
1) an1nTN MICPCaMICPC+1
(1) 014146 001520 <MOVE!SHFTBRIWRTEBR!SELR>
1)
1414 0t41560 BRSHFT
(@R 061071 MICPC=MICPC+)
(1) 014156 001620 <MOVE|SHFTRRI!WRTEBRISELB>
(@)
1417 012152 BRSHFT
o 001072 MICPCE=MICPC+)
(1Y 714152 001620 <HMOVEISHFTBRIWRTERR]SELB>
1)
1419 014154 ouT BR, AORBJONPR
[4R] 001073 MICPCEMICPC+1
(1Y 014154 061310 <MOVE!WRDUTX!BR!<AORB]ONPR>>
(@R
1419 014156 SPBR MEMX, SELB, SP6 s LOWBYTE OF COUNT TO SP6
(B8] 001074 MICPCaMICPC+1
(1Y 014156 043626 <MOVE!SPBRX!MEMX|SELBISPé>
o)
1420 01 JIF DR SLOu PHERRE10/21/76
1421 ALWAYS IDLE
1477 500 LENDC
1423 001 «IF NDF sLOW JEREE%10/21/76
1124 014160 ALWAYS It
1} an107s MICPCoMTCPC+i
(1) 014160 100454 CJSUMPLIALCONDI<I1=INITE3000#4> I<I1=INIT&TYT77/2>>
1)
1425 600 «ENDC

1426 H



DMC1) DOLYP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14=DEC=76 163144 FAGE 8=3 PAGE: 0135

DDCHAK  MAC 06=DEC=76 11134 THTC==0UTPUT SECOND CHAR DF COUNT

1429 +SBTTL TMTC=«OUTPUT SECOND CHAR OF COUNT

1429 1

1630 014162 TMTCY  BRWRTE IMM,77 JMASK TO CLEAR MXT BITS

(1) 001076 MICPCEMICPC+1

(1Y 014162 000477 SMOVEIWRTEBR) IMN[<77>>

(1

1431 014164 SPBR BR, AANDB, SP7 JCLEAR THEM

() 001077 MICPCEMICPC+1

(1) 014164 063£67 <MOVE!SPBRXIBRIAANDB{SP7>

(1)

1432 014166 OUTPUT DP,<SELB}TMTDAT> JWRITE TO TMT SILO

1y 001100 MICPCSMICPC+]

(1) 014166 062230 CMOVEIWROUT!DPICSELBI TMTDAT>>

1)

1433 014170 BRWRTE IMM,TMLS JGET WRAPAROUND ADDRESS

(1) 001101 MICPCaMICPC+1

(1) 014170 000543 <MOVE{WRTERR] IMMI<TMLE>>

1)

1434 014172 cHp BR, SP16 3 WRAPAORUND

1 091102 MICPCEMICPC+1

(1) 018172 060376 <SUBTCIBRISP16>

(43

1435 014174 2z 108

(1) 001103 MICPCRMICPC+1

(1Y 014174 111511 <IUMPZCOND!<108=INITE300044>1<108-INITETT7/2>>

(1)

143 014176 BRWRTE 1IMM,6 JOFFSET TO NEXT LINK

(@D 001104 MICPCeMICPC+1

(1Y 014176 000406 <MOVEIWRTEBR! IMMI<6>>

(1

1437 n14200 sP BR, ADD, SP16 JUPDATE THE POINTER

(%) 601105 MICPCaMICPC+1

(1) 014200 063016 <MOVE!SPX{BRIADD{SP16>

(€]

1432 014202 58:

1439 001 «IF DF 8LOW

1440 STATE  TMTD

1341 ALWAYS XEXIT

1432 000 <ENDC

1413 nny +IF NDF sLOW

1444 014202 TSTATE THTD

(BB 001106 MICPC2MICPC+1

1) 014202 000514 CMOVE!WRTEBR] IMMI<THID=INIT&777/2>>

(@B N6y MICPC=MICPC+1

1) 014204 Nn63I22 <MOVE!SPX!BRISELB!S5P2>

14345  D14208 ALWAYS 11 1###20CTOBER 29, 1976

(@8] 0031110 MICPCaMICPC+1

(1Y 018206 10n4Sq <JUMPJALCOND ! <I1=INITE3000%4>I<T1=INIT&LT77/2>>

(1

1416 6nn +ENDC

1437 014210 1081 BRWRTE IMM,TML{ $GO BACK TN FIRST LINK

[SR] LLERERY MICPCaMICPC+1

(1) r1a210 004t <MOVEIWRTEBR!IMM]CTMLI>>

1)

1423 14217 sP BR, SELB,SP16

1 ong112 MICPCEMICPC+1
OMCI1 PNCUP PRATOCOL TMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16144 PAGE 8=4 BAGE! 0137
DNCHGEE MAC NeaDEC=76 11334 TMTC=«CUTPUT SECOND CHAR OF COUNT

(1Y 014712 nR3I236 <MOVE|S5PX!BRISELB}SP16>

S8

1729 n14214 ALWRYS 53

(1 LIRSS MICPCaMICPC+1

(1Y 014214 110506 <JUMPLALCOND}<S8wINITLI000#4> I <S8=INITGTTT7/2>>

(BB
480 1



DMC11 DDCMP PROTOCOI

DOCHGH ,MAC
1452
1453 014216
1)
(1) 014216
1454 014220
1)
€ty 014220
(1
145% 014222
1Y
1Y 014222
(@3]
1456 014224
1
(1) 014224
)
1457 014226
o)
[§R}
(1) 014226
1)
€1
1
(S8
1458 014230
a1
(1) 014230
1)
1459 014232
(1)
(1) 014232
(D]
140 014234
1)
(1) 014234
€13
DMC 1
DDCHGH (MAC
1162
143 014236
1464 014235
1
(1) 014236
11y
1365 014240
1)
1) 014240
(SR
1476 014242
1)
(1) 014242
(@B
14577 013244
o)
(1) 014244
1)
14€8 013246
1)
(1) 014246
1459 014250

(S D]
1)
1)

014250

no1114
006524

oneIys
063166

anf116
111120

001117
063187

001120
no1t
BRGRRAY

600

ont121
042230

001123
100454

PRCVP PROTNCOL IMPLEMENTATION

06eDEC=T76 11234

0n1124
123600

001125
102054

nN1126
060612

on127
0627230

0on1136
000532

001131
110600

IMPLEMENTATION
06=DEC=76 11334

MACY11 27(1006) 14=DECe76 16344 PAGE 8<5 PAGE: 0138
TMTD=<RESPONSE FIELD»NUMBERED MESSAGF

THTDY

D21

032

XEX1IT2:

+SBTTL THTDe«RESPONSE FIELDeNUMBERFD MESSAGE

STATE TMTE

HMICPCaMICPC+1

<MOVE!WRTEBR] IMM]<TMTE=INIT&777/2>>

SP BR,DECA,5P6 s ADJUSRT COUNT FOR TWwO’S COMPLEMENT
MICPCRMICPC+1

<HOVEiSPXIBRIDECAISPS>

¢ D2 $NO OQVERFLOW
MICPC=MICPC+1
<JUMPCCOND!CTD2=INITLI000#4> 1< TD2=INITETT77/2>>

8P BR,DECA, 5P7 $DECREMENT HIGH BYTE OF COUNT
MICPCaMICPC+1
<MOVE!SPX!BR!DECA]SPY>

LDMA IMM, ISPIY JRESP FIELD ADDR TO MAR
HICPCEMICPC+)

«IF IDN IMM,IMM
<MOVE|LDMARIIMMICISP11&377>>
+IFF
<MOVE!LDMAR!IMMICISP11>>
+ENDC

QUTPUT MEMX,SELB]TMTDAT $WRITE IT TO SILO
MICPCaMICPC+1
<MOVE!WROUT!MEMX|{<SELBITMIDAT>>

sP BR,SELB,SP2
MICPC=MICPCe1
<MOVE!SPX{BRISELB!SP2>

ALWAYS It
MICPCaMICPC+1
SJUMPIALCONDi<I1~INITE3000#4>I<I1=INITE?77/2>>

MACY11 27(1006) 14-DEC=76 16144 PAGE 8=6 PAGE: 0139
TMTE=-~NUMBER FIELD=«-NUMBERED MESSAGE

TMTE?

+SBTTL TMTE==NUMBER FIELD~=NUMBERED MESSAGE

SPBR IBRUS,NPR, SPO JREAD NPR CDNTROL REGISTER
RICPCERICPC+Y

<HOVEISPBRXLIBUSINPRISPO>

BRO I1 1BUSY « GET 0UT
HICPCEMICPC+]

<JUMPIBROCON{<I1«INITG3000%#4>!<I1=INIT&TTI/2>>

BRWRTE BR,SELALISP12
MICPCEMICPC4S
<MOVE|WRTEBR!BRICSELAISP12>>

OUTPUT BR,<SELB|TMTDAT> sWRITE 1T TQ THE SILO
MICPCEMICPC+1
<MOVE{WRQUT!BR!<SELBITMTDAT>>

STATE THTF

MICPCIMICPC+1
<MOVE!WRTEBR!IMMi<TMTF=INIT§777/2>>

ALWAYS TH3

MICPCaMICPC+4
<JUMPIALCONDICTHIINITL3000#4> | <THI~INIT&TTT/25>>



DMC1t DRCMP PROTOCOL IMPLEMENTATION

DNCHGH MAC

1471
1472
1473
€1)
(1)
1474
1)
1)
(1)
1475
)
1)
1)
1476
1471
1)
1)
o
1478
1)
1)
1)
1479
1183
1484
1487

DRI DRCYP PROTACNL TMPLEVENTATION

014252

014252
014234

n14284
014256
014256

014260
014260
014262

Wie262

DRELGH, " AC

1194
1195
(@]
1y
()
1186
1)
1)
1)
1487
1y
(@B
)
1400
€1
1)
1)
1489
)
[S8]
1
1490
1)
[SD]
1491
(1)
1)
[€B]

n13264
014263
614266
n14266
014270
f14270
n1a279
n14272
018274
014274
014276

014276
ni43e00

014300

06=NFC=T6 11134

0n1132
0n0s37

001133
063222
001134
000401

a0t
001135
062230
fat136
100454

000
001

noo

0h=NFCeTh 11134

nis37
nngo2

Ud1140
nR2231

001141
062230

nn1142
0N20%00

001143
112162

noY1144
000546

nng14s
110%63

* MACY11 27(1006) 14~DEC=76 16144 PAGE 8«7 PAGE:

TMTFe«NUMBERED MSG ADDRESS FIELD

TMTF1

TF21

™3

«SBTTL TMTF=«NUMBERED MSG ADDRESS FIELD

b

STATE T

MICPCBMICPCH1

<MOVE!WRTEBR] IMM|<TF1«INITL777/2>>
sp BR,SELB, SP2

MICPCaMICPCe1
<MOVE|SPXIBR}SELBISP2>

BRWRTE IMM,1 JLOAD ADDRESS
MICPCEMICPC+1
<MOVE|WRTEBR|INM!c1>>

+IF NDF sLOW

OUTPUT BP,<SELBJTMTDAT>
MICPCEMICPC+1
<MOVE{WROUT|BR!<CSELBITMTDAT>>

ALWAYS It
MICPC=MICPC+1
<JUMPIALCAND{<I1wINITEI00044> I<TI=INITRTTT7/2>>

+ENDC .
+IF DF  sLOW

ALWAYS TMTLS

+ENDC

MACY{1 27(J006) 14~DEC=76 16144 PAGE 8e8 PAGE:
TF1=NUMRERED MSG HEADER EOM

™

+SBTTL TF1+NUMBERED MSG HEADER EOM

BRWRTE IM4,2 1FOM MASK TO RR
MICPCINICPC+1
<HMOVE!WRTEBR{IMMI<2>>
OUTPUT BR,<SELBJOTMTCO> JUPDATE TMTR CONTROL REGISTER
MICPCaMICPC+]
<HOVE!WROUT!BRI<SELBIOTHTCO>>
OUTPUT BR,<SELB]TMTDAT> $OUTPUT A GARBAGE CHAR
HICPCeMICPCeY

<MQVELWROUTIBRICSELB! TMTDAT>>

RRWRTF. IBUS,IIBAY 3READ LOW ORDER FROM INBA
MICPCOMICPCe)

<MOVE!WRTEBRJIBUSICIIBAL>>

BRO TMTF] 1 IF ODD BYTE~=BRANCH
MICPCEMICPCH1

<JUMP!BROCONICTMTIFI=INITEIONO#4> ICTMTFI=INITLTTT/2>>

STATE  TMTH
MICPCEMICPC41

CMOVE] WRTEBR] IMM}<TMTHeINITLTT7/2>>

ALWAYS XEXIT

MICPCaMICPC+]

<JUMPLALCOND ! ¢XEXIT=INITG 3000845 | <XEXITeINITGT77/2>>

0140

0141



DMC11 DOCMP PROTOCNL

DDCHGH , MaAC

1493

1194

1495

1496 014302
[$ B}

(1) n14302
1)

1497

14968 014304
€1)

(1) 014304
0

1499

1500 014306
(@8]

(1) 014306
[

1501 014310
(@]

(1) 014310
1)

1502 014312
1)

(1) 014312
1)

1503 014314
1)

(1) 9214314
1)

1504 0143186
1)

(1) 014316
1)

1505 014320
(1

(1) 014320
1)

1506 014322
1

(1) 014322
1)

1507 014324
(S D]

(1) 014324
(@B)

1508 014326

1509

1510 014326
1)

(1) 014326
1)

1511 014330
1)

1Y n14330
(@]

1512

o¥c11

PNCHGH MAC

1513 014332
1)

(1) n14332

1514

18158

1516

1517

1599 014334
(@]

(1) 014334
1)

1519 014336
1)

1) 014336
1)

1520

1521 013340
1522

1523

1524

1528

1526 014340
1)

(1) 14340
1)

1527 014342
1)

(1) 514347
o)

1528 014344
(S8

(1Y N1a34s
1)

1528 n14346
(1)

(1) N1434¢6
1)

1530 n14350
(SR

€1}y 014A35)
€1

1531 014352
(BB

(1} 014352
1

1532 014354
[BR!

(1) Nn14354
1)

1533 N14356
(B8]

(1Y 14356
1)

1534 014360

1)
193

P143IAN

001146
123600

0014

001147
113151

ooe
01150
102084

001151
022010

001152
623100

0n1153
062064

00ii54
063166

001155
111160

001156
063167

001187
115407

001
201160
020620
001161
113165

000

DDCMP PROTNCOL IMPLEMENTATION

06=DEC=76 11234

001162
000565
001

0eo
001

nog163
63222
001164
170454

000

001

oo0¢
41165
022030

601166
n23100

001167
062064

0nt170
111377

201171
0R3166

001172
111175

LU B X
n%3167

0n1174
115407

REIRRL)
2*» 2600

IMPLEMENTATI
06+DEC=T6 11234

MACYSY 27(1006) 14=DEC=76 18144 PAGE 8=9 ' BAGE:
TF1=NUMBERED MSG HEADER EDM

1'§u‘i|'¢§nllTIHE CRITICAL PATHeeMODIFY WITH GREAT CARE
SBTTL  TMTR==ROUTINE TO OUTPUT DATA- CHARACTERS

'
TMTH: SPBR - 18US;NOR, SPO ¢READ NPR CORTROL
HICPCEMICPC+1
<MOVE!SPBRX!IBUSINPRISPO>

«IF RD¥ SLOW . .
BR4 S8 . tIF RECV NPR »«PROCESS

MICPC=MICPC+1 !
<JUMP!BR4CON{ <S¢ =INIT&3I000%4>1<5S=INITE777/2>>

+ENDC ) :

BRO It $IF NPR IN PROGRESS <<BRANCH
MICPCmKICPC+1

<JU"P!BﬁOCUN!<Il-IN!TG3OOOi4>l<Il'INIT&777/2>>
581 QUTPUT IBUS,<IIDA£1!TMTDAT> s WRITE THE EVEN CHAR TQ TNT 81L0
MICPCaMICPCs1
<MOVEIWROUT!IBUSICINDAT1!TMTDAT>>

sp 18US, 1IBA1,SPO yREAD LOW BYTE OF BA TO SP
MICPCaMICPC+1 -
<MOVE!SPX!TBUS!IIBA1]SPO>

OUTPUT BR,<INCA|TBAL> yOUTPUT INCREMENTED BA
MICPC=MICPC+1 -
<MOVE!WROUT{BR{<INCA!IBAL>>

sP BR,DECA, SP6 . s DECREMENT CHARACTER COUNRT
MICPCEMICPC+1
<MDVELSPX!BRIDECA|ISP6>

C THS . $NO OVERFLOW
MICPCmMICPC+1
<JUMP!CCONDI<THE=INIT&3000#4> !CTH6=INIT&T77/2>>

sp BR,DECA, SP? $DECREMENT HIGH BYTE OF COUNT
MICPC=MICPCel
<MOVE!SPX!BR{DECA!SP?>

2 HEHL $BYTE COUNT ZERD
MICPCeMICPC+!
<JUMP ! ZCOND I CHEH1=INIT&3000#4> | <HEH1=INIT&777/2>>

TH63
.IF NDF SLOW
BRWRTE IBUS, TMTCON $READ TMTR CONTROL CSR
MICPCaMICPC+1
<MOVE! WRTEBR| TBUS|<KTMTCON>>

BR4 THS 1IF MORE ROOM IN SILO==BRARCH
MICPCRMICPC+1
<JUMP!BR4CONI<THO=INITL3000#4> 1 <THI=INTITETIT7/2>>

+ENDC

MACY11 27(1006) 14-DEC=76 16344 PAGE 8~-10 7 o PAGE:!
TMTHewHOUTINE ‘TQ OUTPUT DATA CHARACTERS

TMTF1t  STATE  TMTHO
MICPCEMICPC+1
<MOVE ! WRTEBR} IMM] CTMTHO=INIT&777/2>>
LIF DF  SLOW
ALWAYS XEXIT
LENDC
LIF NDF SLOW
XEXIT: SP BR, SELB, SP2
MICPCaMICPC+1
<MOVE!SPX!BR|SELB|SP2>

3§ STORE NEW TRANSMIT STATE

ALWAYS Tt
MICPCIMICPC+1
<JUMP!ALCOND{<I1*INIT&3000%#4> ! <T1=INITET77/2>>

JENDC

TMTHO: A

JIF DF  sLOW

SPBR _ IRUS,NPR,SPO $NPR BUSY

BRO 11 : .

JENDC . !

THYY OUTPUT IBUS,<INDAT2]TMTDAT> $ODD CHAR TO SILO
MICPC2MICPC+1
<MOVE!WROUT!IBUSICINDAT2! TMTDAT>>

SP IBUS, I1BA1, SPO $READ LOW BYTE TO BA
MICPCaMICPCs1
<MOVE!SPX!IBUS!IIBAL[SPO>

OUTPUT BR,<INCAJIBAL> 3OUTPUT THE INCREMENTED BA
Y ICPCaMICPC+]
<MOVE!WROUT|BRI<INCA[IBAL>>

c HNINCH
MICPCEMICPCe1
<JUMPICCOND!<HOINCHeINITSE 30004451 <HOINCH=INITLT 7T /25>

THE ¢ sp BR,DECA, SP6
MICPCIMICPC+1
<MOVE!SPX!BRIDECA;SP6>

yDECREMENT CHARACTERCOUNT

C THY? 1NO OVERFLOW
MICPCRMICPC+1
<JUMPI!CCONDIKTH7=INIT&3000#4>I<THY=INITET7T77/2>>

sp BR,DECA, SP7 tDECREMENT HIGH BYTE OF COUNT
MICPCEMICPC+]
<MOVELSPX!BPIDECALISPT>

7 KFHY sBYTF COUNT ZERO
MICPCSMTCPC+!
<CIUMPLZCONDICHFEHI=INITE3IN0NKAD> [ CHEHT=INTTE777/2>>

TH? Y SPBR TRIIS,NPR, SP0O JREAD NPR REGISTER
MICDCIMTCPC+Y
CMAYE ¢ Byt YTRCINDDt CBAS

[~
s
n
»

0143



D¥C1y DNCP PROTNCOL IMPLEMENTATION MACY11 27(1006) 14=DECe76 163144 PAGE 8-11l PAGE: (0144

DDCHGH ,MAC 06=DEC=76 11134 TMTHe=ROUTINE TO OUTPUT DATA CHARACTERS
1)

1535 not o IF NDF stOw

1536 014362 BRO TH2 y1IF NPR BUSY WAIT TO GO
[§] 001176 MICPCEMICPC+]

(1) 014362 112209 <JUMP!BROCON | <TH2«INITEI000%4> < TH2=INITLTT77/2>>
1)

1537 000 LENDC

1538 014364 STATE TMTH
(1) 001177 MICPCaMICPC+y
(1) 014364 000546 <MOVE!WRTEBR] INM|CTMTH=INITE&777/2>>

1539 n14366 TH3t SP BR,SELB, SP2 1SAVE TSTATE
(1) 001200 MICPCSMICPCe§

(1) 014366 063222 <MOVE|SPXIBR!SELBISP2>
(€8]

1540 014370 TH3IX3 BRWRTE IMM,156 JCLEAR CO AND Ci
(1) n01201 MICPCoMICPC+!

(81 014370 000556 <MOVE | WRTEBR!IMM|<156>>
1)

1541 014372 se BR, AANDB, 5P0 $CLEAR THE BITS
1) 001202 -MICPCEMICPC+1 -
(1) 014372 063260 <MOVE[SPX]BRIAANDBISPO>
t1)

1542 014374 ouT BR,<INCALONPR>
1) nn1203 MICPCaMICPC+!

(1) Nn14374 061070 <MOVE!WROUTX!BRICINCA|ONPR>>
(1)

1543 014376 ALWAYS I3

(1) 0n1204 MICPCEMICPC+!
(1) 014376 110454 <JUMP|ALCOND | <I1=INJT&300084>I<I1=INIT&T77/2>>
[XB]
1544 001 .1F NDF sLOM
1545 013400 TH2: TSTATE TH?
(@D) 0n1208% HICPCEMICPC+]
(1) 014400 00OKTS <MOVEIWRTEBRIIMMICTH7=IRITLTT77/2>>
o) 0n1206 MICPCaMICPC+1
(1) 014402 063222 <MOVE!SPX]BR{SELBISP2>

1546 014404 ALWAYS It
(€8] 001207 HICPCaMICPC+1
€1)  N14404 100454 <JUMPLALCOND!<TIi=INITLI000#4>1<T1=INITRTTT/2>>
(@R

1547 000 <ENDC

1648 jensaserrsresd»END TIME CRITICAL PATH BEEREE

1549 ?

DyC1] PRCUP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14=-DEC=76 163144 PAGE 8-12 PAGE: 0145
DRCVGH,UAC 06=DFCe76 11334 TMT]e=SEND UNNUMBERED TYPE FIELD

1551 SBTTL TMTI==SEND UNNUMBERED TYPE F1ELD

1852 014406 TMTIs LDMa IMM, T 1ADDRESS OF TYPE FIELD TO MAR
(BB nN1210 MICPC=MICPC+t
1) ont «JF IDN IMM,IMM
(1) Nn3aens  o01n1Sy <MOVELLDMAR!IMMICTEITT>>
1 JIFF
1) <MOVE|LDMAR| IMMI<T>>
(1) a00 LENDC
[BD]

1553 014410 sP MEMX, SELB,SP6 3COPY IT TG SP6
1) 601211 MICPCIMICPC+1
(1Y n13410 043226 <MOVE|SPX!MEMX!SELB|SP6>
1)

1S54 N144812 STATE TMTJ
tn ony212 MICFCaMICPCHL
(1Y N14412 0N0R14 <MOVE|WRTEBR] IMM} CTMTJI=INIT&777/2>>

1585 014414 ALWAYS TDP3
1 on1213 MICPCEMICPCei
(1) 014414 t110%21 <JUMPLALCOND!<TDI=INITLI000#4>I<TD3=INITETTT/2>>
(48]

1556 3

1557 +«SBTTL TMTJ==SEND SUB=TYPE FIELD

1558 nN13416 TMTJY LDMA 1MM, ST 1 ADDRESS OF SUBeTYPE FIELD TO MAR
(SR 001214 MICPCoMICPC+]

QD] a0l »IF IDN IMM,IMM

(1) 014416 010152 <MOVE{LDMAR!IMMI<ST&377>>
(@8] JIFF

(1) <MOVE!LDMAR] IMM!CST>>

() noo LENDC

1}

1559 014420 STATE  TMTK
() 001215 MICPCeMICPC+Y
(1) 014420 000617 <MOVE!WRTEBR]IMMICTMTK=INITET77/2>>

1560  Nn14422 ALWAYS Th3
1) 601216 MICPCaMICPCel
(1Y 014422 110521 CIUMPIALCOND | <TD3wINITL3000#4> 1 <TNI=INITRTITT /25>

(S8



DMC11 DDC¥P PROTOCOL IMPLEMFNTATION

DDCHGH ,MAC
1562
1563
1864 016424
13
(1) 014424
(@]
15965 014426
(SR
(1) 014426
1)
1866 014430
1)
(1) 013430
[ 8]
1)y 014432
1567 014434
1)
(1) 014434
1)
1568 014436
1)
(1) 014436
)
1569
1570
1571 014440
(€3}
(1) 014440
)
{1y 018842
1672 014444
[BD]
(1) 014444
[RB]
1873 014446
(SR
(1) 014446
1)
1874 014450
[§D]
1) 014450
1)
1875 N14452
1)
(1) 014452
1)
1874
1877
157%
1579
1537 A13454
£1)
(1) n13454
1)
1531 014456
[ R]
DMC 1Y

PRCwe DROTOCOTL

DDCHGH MAC
{1)  N14456
(BB}
15827
1581
1894 014460
1)
1) 014460
(BB
18RS 014462
1)
1Y 014462
[N}

1584

06=DFC=76 11:34

081217
6n04n3

601220
060346

0n1221
060625
001222
063222

001223
111232

001224
110520

001225
000637
001226

082222

001227
000403

001230
060366

001231
111535

nN1232
ng040n
7014

oeco
n01

001233
062230

0n1234

06=DEC~=T76 11334

100454

000

001235
060572

601236
110441

IMPLEMENTATION

MACY11 27(1006) 14=DEC=786 16:44 PAGE 8-i3 PAGE:
TMTK«eQUTPUT RESPONSE FIELD (UNNUMB MSG)

.SBTTL TMTKe=QUTPUT RESPONSE FIELD (UNNUMB MSG)

TMTKs éRHRIE I¥M, 3 $WRITE A 3 TO BR
YICPCEMTICPC+]
<MOVE!WRTEBR}IMMI<3I>>

®OP BR,SUB,SPS 11F TYPE LESS THAN 3
MICPCEMICPC+1
<BRISUB!SP6>

TSTATE TMTL

SICPC=HICPC+1 .

CMOVE 1 WRTEBR) IMM]CTMTL=INIT&T7T7/2>>

HICPCEMICPCel

<MOVE}SPX!BP!SELB!SP2>

c TMTLO

MICPCEMICPC+1

<CJUMP!CCOND | <TMTLO=INIT&3000#4> | KTMTLO=INITE777/2>>

ALWAYS TD2
HICPCEMICPC+1
<JUMP} ALCOND!<TD2-INITG3000%4> 1 <TD2=INIT&T77/2>>

H

+SBTTL TMTL-~UNNUMB MSG NUMBER FIELD
TMTL: TSTATE TMTM

MICPCaMICPC+1

<MOVE!WRTEBR] IMM]<TMTM=INIT&T77/2>>

MICPCEMICPC+]

<MOVE[SPX!BRISELB!LSP2>

BRWRTE 1IMM,3

MICPCaMICPC+1

<MOVE!WRTEBR!IMMIC3I>>

cMp BR, SP6 3115 MESSAGE REP
MICPC=MICPC+1
<SUBTCIBRISP6>
z TMTL1 $YES
MICPCaMICPC+1
<JUMPIZCOND ! KTMTLI1«INITLI000%4> I<TMTLI=INITR777/2>>
TMTLO: BRWRTE 1IMM,0 $ ADDRESS CONTNAT OF ZEROQ
MICPCaMICPC+1

<MOVEIWRTEBR! IMMI<O>>

LIF DF sLOW

ALWAYS TMTAS

JENDC

.IF ¥DF $LOW

OUTPUT BR,<SELBITMTDAT> $SEND IT OUT
HICPCEMICPC+1

<MOVE!WROUT!BRI<SELBITMTDAT>>

ALWAYS It sBACK TO IDLE LOOP
MICPCRMICPC+1

‘MlCYil 27(1006) 14-DEC=76 16144 PAGE 8-14 PAGE:

TMTLe=UNNUMB MSG NUMBER FIELD

<JUMPLAT,COND|<I1=INIT&3000%4>!I<I1=INIT&TIT/2>>

LENDC

1

THILi: RRWRTE BR,DECAISPL2 tWRITE A RESPONSE
MICPCZMICPC+1

<MOVE{WRTEBR!BRI<DECA!SP12>>

ALWAYS TMTAS

MICPC=MICPC+1
<JUMPLALCOND!<TMTAS=INIT&3000#4>{<TMTAS=INITE777/2>>

H

0146

0147



DMC1i DDCMP PROTOCOL IMPLEMENTATION MACY$1 27(1006) 14=DEC=76 16144 PAGE B=15 PAGE: 0148

DDCHGH ,MAC 06=DEC=76 11134 TMTMe=UNNUMB MSG==STATION ADDRESS
1588 ,SBTTL TMTMe«UNNUMB MSGeeSTATION ADDRESS
1589 014464 TMTM3  STATE  TNEOM
1) 0n1237 MICPCBMICPC+1
(1) 014464 000641 <MOVE}WRTEBR| IMM!<TNEOM=INITE777/2>>
1590 014466 ALWAYS TF2
) 001240 MICPCaMICPC+1
(1) 014466 110%33 <JUMP L ALCOND ] <TF2=INITEL3000%4> I CTF2=INIT&777/2>>
(1)
1591 014470 TNEOMt BRWRTE IMM,2 JEND OF MESSAGE TO BR
) 001241 MICPCHMICPC+1
(1) 014470 000402 <MOVE|WRTERR| INM]<2>>
1)
1592 014472 DUTPUT BR,<SELB}OTMTCO>
() 001242 MICPCAMICPC+1
(1) 014872 062234 <MOVE | WROUT!BRI<SELBJOTMTCO>>
1)
§593 014474 OUTPUT BR,<SELBITMIDAT> JOUTPUT A GARBAGE CHARACTER
(1) 001243 MICPCaMICPC+1
(1) 014474 062230 <MOVE]WROUT!BRI<SELBJTMTDAT>>
() '
1594 014476 BRWRTE IMM,4 1SET UP LINE HAS GONE IDLE MASK
1) 001244 MICPCEMICPC+1
(1) 014476 000404 <MDVE]WRTEBR| IMM]<4>>
o)
1595 014500 SPBR BR, AORB, 5P10 JUPDATE LINE STATUS WORD
&8} 001245 MICPCaMICPC+1
€11 014500 063710 <MOVE ] SPBRX|BR}AORB!SP10>
(1
1596 014502 BRWRTE BR,AAISP10 ) JSHIFT STATUS LEFT
4B 001246 MICPCeMICPC+1
(1) 014502 060530 <MOVE|WRTEBRIBR! <AA!SP10>>
1)
1597 014504 BR? 108 $IF HDX SET~==BRANCH TQ CLEAR OK TO SEND
(H 001247 MICPCAaMICPC+1
(1) 014504 113653 <JUMPIBRTCON!<108=INIT&I000#4>1<108=INITLTT77/2>>
)
1592 014506 BRWRTE IMM,376 $MASK TO TURN OFF UNNUMB PENDDING
&8 001250 MICPCEMICPC+1
(1) 014506 000776 <MOVE]WRTEBR|IMM!€376>>
1)
1599 014510 58t SP BR, AANDB, 8P10 $MASK TO LINE STATUS WORD
28 001251 MICPCRMICPC+]
(1) 014510 063270 <MOVE|SPX!BRIAANDB!SP10>
1)
1600 014512 ALWAYS TEOMZ
1) 001252 MICPCEMICPC+1
(1) 014512 110740 <JUMP | ALCOND | <TEQOM2~=INIT&300084> | <TEOM2=INIT&777/2>>
()
1601 014514 1083 BRWRTE INMM,176 3CLEAR OK TO SEND AND UNNUMB PENPENDING
1) 001253 MICPCSMICPC+1
(1) 014514 000576 <MOVE]WRTEBRIIMMI<176>>
(1)
1602 014516 ALWAYS S8
() 001254 MICPCRMICPC+1
(1) D14%16 110651 <JUMPJALCOND ! ¢S8=INITG3000#4>1<58=INIT&T77/2>>
(G D]
DMCi1 DPCMP PROTOCOL TMPLEMENTATION MACY11 27(1006) 14=DEC=76 16144 PAGE 816 PAGE: 0149
DDCHRY, “AC 06=DEC=76 19334 TIMSRV==TIMEOUT ROUTINE=«SENDS REP
1608 .8BTTL TIMSRVeeTIMEOUT ROUTINE==»SENDS REP
1605 '
16N~ (ENABLE LSB
1607 014520 TIMSRV: BRWRTE IMM,177 JMASK OFF BR REQ
o 001255 MICPCSMICPC+1
(1) 014520 000577 <MOVEIWRTEBRIIMM]<177>>
)
1609 JRESET TIMER==eSLICK MOVE
1609 ySINCE TIMER IS RESET BY WRITING
1610 tA 1 AND THE EXPIRATION  LOOKS
1611 JLIKE f==VOILA
1612 014522 our BR, <AANDB|OBR> JAND THE BIT ON
o 001256 MICPCRMICPC+1
1Y Nn148%2  nK1271 <MOVE | WROUTX!BR]<AANDB}OBR>>
()
1613 014524 BRWRTE BR,SELA!SP1 tREAD STATUS BYTE
o) 001257 MICPCmMICPC+1
(1) 014524 060601 <MOVE | WRTEBR{BR}<SELA!SP1>>
1)
1614 014526 BRO IDLE
() 001260 MICPCaMICPC+1
(1) 014526 102051 <JUMP|BROCON} <IDLE=INIT&3000%#4> | <IDLE®INIT&T77/2>>
(48}
1615 014530 BR7 IDLE $IF IN MAINT, MODE DISABLE TIMER
[§B) 001261 MICPCaNICPC+1
1) 014530 103451 . <JUMP | BR7CON!<IDLE=INIT&3000#4> ! <IDLE=INIT&L777/2>>
o)
1616 014532 sp BR,DECA, SP15 }DECREMENT THE COUNTER
(1) 001262 HICPCaMICPC+}
(1) 014532 063175 <MOVE] SPX{BRIDECAISP15>
(1)
1617 014534 z 208 $IF ALL ONES HAS EXPIRED
o) 001263 MICPCaMICPC+1
(1) 014538 111670 <JUMPIZCONDi<208=INIT43000#4>i<206~INITRTTT/2>>
1)
1618 014536 1083 BRWRTE BR, SELAISP10 $READ LINE STATUS
(1) 001264 MICPC=MICPC+1
(1) 014536 060610 <MOVE!WRTEBR!BRICSELA}SP10>>
[$8)
1619 014540 BRY TABUPD yNUMBERED MESSAGE IN PROGRESS
SR} 001265 MICPCEMICPC+1
1) 014540 116731 <JUMPIBRICONICTABUPD=INIT&3000#4> I<TABUPD=INITLT?7/2>>
1)
1620 0145482 BRO TABUPD JUNNUMBMSGIN PROGRESS
[ZN noO126k MICPCaMICPC+1
(1) 014542 11633 <JUMP{BROCON{<TABUPD=INIT&300044> | KTABUPD~INIT&T77/2>>
(¢
1621 014544 ALWAYS IDLE JELSE BACK TO IDLE LOOP
(1 nN012A7 MICPCEMICPC+1
(1) 014544 100454 CJUMPIALCONDICIDLE=INYTE3000#4> I <TDLE=INIT&T77/2>>
1)
1622 014544 TIMFYS
1623 niasde 208 BRWRTE  IMm,?2 i
tn nn1270 MICPCEMICPC+1
(1Y 01454~ anoang KMDVEIWRTERELIMM1 25>

(88



DMC11 DDCMP PROTQCOL IMPLEMFNTATION MACY11 27(1006) 14=DEC=76 {8144 PAGE 8=17 . PAGE: 0150

DDCHGH (¥AC 06<DEC=76 11134 TIMSRYe=TIMEGUT ROUTINE=eSENDS REP
1624 013550 sp BR,SELB, SP15 JRESET THE TIMER TICK COUNT
1) 001271 MICPCeMICPC+1
(1) 014550 063235 . <MOVE!SPX!BR!SELBlSP15>
8%
1625 oet »IF NDF SLOW
1626 014552 BRWRTE IMM,201 $SET OK TO SEND AND
(1) 001272 MICPCEMICPCsY
(1) 014552 000601 CHOVE ! WRTEBR) IMM]<201>>
(1)
1627 Nn14554 SPBR BR, AORB, 8P10 JUNNUM MSG PENDIRG
(1 001273 MICPCRRICPC+1
(1) 014554 06370 <MOVE!SPBRXIBRIAGRBISPiOY
(1)
1628 000 JENDC
1629 001 JIF DF  SLOW
1630 BRWRTE DP,<SELA|SP10> $READ LINE STATUS WORD
1631 noo +ENDC
1632 014556 " BRSHFT
) 001274 MICPCaMICPC+}
t1) 014556 001620 <MOVE | SHFTBR{WRTEBRISELB>
1)
1633 014560 BR4 BSY 3IF IN START MODE=<BRANCH
1 601275 MICPCaMICPC+1
(1) 014560 103111 <JUMPIBR4CONLCBS]=INITLI000%4> I <BSI*INIT&T77/2>>
(0 :
1634 014562 BRWRTE BR,DECA}BP12 $GET LAST NUMBER SENT
(€3] 001276 . MICPCRMICPC+1
(1) 014562 060572 <MOYE!WRTEBR!BRI<DECA{SP12>>
()
$635  N14KE4 CMp BR, SP17 sCOMPARE TO LAST ACKED
(1 001277 KICPCSMICPC+1
(1) 014564 060377 <SUBTC]BRISP17>
1
1636 014566 2 SNDACK 3 IF EQ ==SEND ACK
) 001300 MICPCEMICPC41
(1) 014566 111733 <JUMP!ZCOND ! <BNDACK=INIT&3000%4> J<SNDACK=INITE777/2>>
()
1637 014570 TIME2; LDMA INM, T $LOAD ADDRESS OF TYPE FIELD IN UNNUMB SK
£ 001301 MICPCaMICPC+1 -
1) a0t oIF IDN IMM,IMM
(1) 014570 010158 <MOVE!LDMAR! IMM1CT&377>>
1 JIFF
) <MOVE!LDMAR! IMMIQT>>
(28! 000 «ENDC
1
1638 N14572 MEMINC 1IMM,3 sLOAD REP TYPE
[$ D] 001302 MICPCEMICPC+1
(1) 014572 016403 <MOVE ] WRMEM] INCMAR] IMH]<3>>
(1
1639 114574 MEMINC 1MM,300 $ZERO THE SUB=TYPE
[$9] 001303 MICPCIMICPC+y
(1) 014574 016700 <MOVE|WRMEM! INCMAR| IMM1<300>>
o)
1640 014576 LDMA IMM, REPCS sCUMULATIVE REPS RECD
1) not3ed MICPCEMICPC+1
1) 001 JIF IDN IMM,IMM
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14=DEC=76 16144 PAGE 818 ’ PAGE: 0151
DDCHGH . aC 06=DEC=76 11334 TIMSRV==TIHEQOUT ROUTINE=«SENDS REP
(1) 014576 010015 <MOVE!LDMAR!IMM! CREPCS&377>>
1) JIFF
(1 <MOVE ! LDMAR! IMM! CREPCS>>
(38 009 <ENDC
(1)
1641 14600 sp MEMX, SELB, SPO 3COPY IT TO SPO
(88} 001308 MICPCEMICPC+1
(1) 014600 043220 <MOVE ! SPX)MEMX ! SELB|SPO>
(1 .
1642 914602 MEM BR, INCA!SPO 3 INCREMENT IT
(SR 001306 MICPCxMICPC+1
(1) 014602 062460 <MOVE!WRMEM!BR!<INCALSPO>>
()
1643 014604 LDMA IMM, REPST s ADDRESS DYNAMIC REP COUNTER
(1 001307 MICPC=MICPC#§
1) 001 JIF IDN IMM,IMM
(1) 014604 010003 <MOVE ! LDMAR! IMM|<REPST&377>>
2] o IFF
($B) <MOVE!LDMAR! IMM|CREPST>>
) 000 JENDC
€8]
1644 014606 BRWRTE MEMX,SELB $COPY IT TO THE BR
1) 001319 MICPC=MICPC+1
1) 014606 040620 <MOVE!WRTEBR!MEMX)<SELB>>
)
1645 014610 BSHFTB
o) 001311 MICPCEMICPC+1
(1) 014610 061620 <MOVE! SHFTBR!SELB!BR>
1)
1646 114612 MEM BP,SELB
1) 001312 MTCPCEMICPC+H]
(1) 014612 062620 <MOVEIWRMEM!BRI<SELB>>
)
1647 014614 BRO RTHRES
1) 01313 MICPCIMICPC+1
i) ¢ £372 <JUMPIRROCON| ¢RTHPESeINITE3000#4> L CPTHRES=INIT&777/2>>
(3B
1648 not JIF DF  SLOW
1649 BRWRTE IMM,201 sMASK FOR OK TQ SEND
1650 SP BR, AQRB, SPi0 $OR IT IN
1651 000 LENDC
1652 n14616 ALWAYS IDLE
[£B) 001314 MTCPCEMICPC+1
(13 14616 100451 <JUMP | ALCOND ! ¢ IDLE=INITE3000#4> | <IDIE=INITETT7T/2>>
(11
1653 JDSABLE LSB

1654 H



oMC11

IPRCY¥P PPOTOCOL

DDCHGH ,MAC

1656
o
1
(1)

1657
1)
()
)

165%
1)
1)
(1)

1659
)
1)
(1)

1666
1y
1)
1)

té661
1
o
(1

166%
1)
(1)
(1)

1663
1)
(@ B]
)

1664
(13
0
[$B]
1y
)
(4]
i

1665
)
(@B
1

166F
(1
(1
(SR

1667
(BB
(i
(@D

166R
o
)
1

DMLY

n{4620
014620
14622
014622
n14624
014624
014626
n14626
014630
N14630
014632
"14632
N14634
n14634
N14636
014636

014640

014640

n14642
n14642
N14641
n14644
n14646
018646
014650

N14650

DRCHAH  MAC

1669
(1
1
1)

1676

167
)
1)
1
[ R]
(1)
r)
[&B]

1672
1
1
(11

1673
)
(1)
1y

1674
(1)
t1}
)

1875
(@B
)
(B

1675

1677

1678

1679

1680

1621

1687
)
(1
(SR
(D]
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001322
060601

001323
113762
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n01332
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001333
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niotLst

non

061334
nteant

001335
n0040S

001336
016700

001337
063310

001
0an
201
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0n1342
100454

non
an1343
129505

0n1344
1n2)O514

nr13an
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MACY11 27(1006) 14-DEC=76 16144 PAGE 8=19 PAGE:
TIMSRV==TIMEGUT ROUTINE=«SENDS REP

TEOM3

TEOM1 ¢

TEOM3t

BRYRTE 1BUS,UBBR
MICPCEMICPC+1
CMOVE]WRTEBR! TBUS| <UBBR>>

BRO NXMERR JNONEXISTANT MEMDRY

MICPCEMICPC+1
<JUMP!BROCON!<NXMERR=INITL3000#4> ! <NXMERR=INITLTTT/2>>

BRWRTE IMM,2 sEOM TO BR
MICPCaMICPC+1
<MOVE|WRTEBR ] IMH!<2>>

OUTPUT BR,<SELB}DTNTCO> JWRITE TMTR CONTROL
MICPCEMICPC+1
<MOVE!{WROUT!BRI<SELBIOTMTCO>>

DUTPUT BR,<SELBITMTDAT> tWRTTE GARBAGE DATA
MICPCEMICPC+4
<MOVE{WROUT!BR!<SELB|TMTDAT>>
BRWRTE BR,SELA!SP1 3CKECK FOR BOOT MODE
MICPC=MICPC+1

<H0VE!WRTEBRIBRICSELAISP1>>

BR? BTEOM se=eIF SET IS MAINT MSG
MICPCIMICPC+1
GJUMPIBR7CON{<BTEOM=INIT&300044> ) <BTEOM~INITLT77/2>>

8P BR,INCA,SP12 3 INCREMENT THE MESSAGE NUMBER
MICPCEMICPC+1
<MOVE{SPXIBRlINCAISP12>
LDMR BR, SELA!SP16 $ADDRESS LAST TMT LINK
MICPCEMICPC+1

+IF IDN BR, TMM

<MOVEILDMARI IMM{CSELAISP16&377>>

JIFF
<MOVE!LDMAR!BR!<SELAISP16>>
JENDC

BRWRTE MEMX, SELB
MICPCEMICPC+]
<MOVE!WRTEBR!MEMX!<SELB>>

RO TEOM2
MICPCaMICPC+1
<JUMP{BROCON]<TEOM2=INITE3000%4> 1 <TEOM2=INIT&TTT/2>>

BRWRTE IMM,37% 3TURN OFF MESSAGE PENDING
MICPCsMICPC+1
<MOVE!WRTEBR! IMM{<375>>

SPER BR, AANDB,SP10 ’
MICPCmMICPCet
<MOVE!SPBRXIBRIAANDBISP10>

MACY11 27(1006) 14-DEC=76 16344 PAGE 8-20 PAGE:
TIMSRVeeTIMEQUT ROUTINEweSENDS REP

SNDACKy

LY

SA3y

TEOV2:

TEOM2:

FUDGE:

BRO TEOM2 $TF UNNUMB PENDINGe=GO AWAY
MICPCEMICPC+1
<JUMPBROCON!CTEQM2@INITE3000#4> {<TEOM2=INITETT77/2>>

JSBTTL SNDACK==ROUTINE TO SEND AN ACK
LDMA IMM,T

MICPCEMICPC+1

LIF IDN IMM,IMM

<MOVE!LDMAR! IMMICTE377>>

JIFF

CMOVE|LDMAR{ I¥M}<T>>

JENDC

MEMING  1WM,1
MICPCEMICPC+1
<MOVE ! WRMEM | INCMAR] IMM{<1>>

BRWRTE IMM,S
MICPCaMICPC+y
<MOVELWRTEBRI IMM1 <5>>

MEMINC IMM,300
MICPCeMICPC+1
<MOVE I WRMEM! INCMARL IMM[<300>>

sP BR, AORB, SP10
MICPCz=MICPC+4
<MOVE|SPX!BRIAORB|SP10>

'
JIF DF  §LOW

STATE  TNTA

ALWAYS XEXIT

JENDC

LIF NDF sLOW

TSTATE TMTA

MICPCEMICPC+1
<MOVELWRTERR! IMM{ CTMTA=INIT&777/2>>
MICPCEMICPC+Y

<MOVE!SPX!BR}SELBISP2>

ALWAYS If

MICPCIMICPC+1
CIUMPIALCONDICI1wINITE3000%4> 1 <I1=TINITRTTT/2>>

JENDC

BRWRTE IBUS,NPR sREAD NPR CONTROL
MICPCEMICPC+}

CMOVE!WPTFERR! TBUSIKNPR>>

RRO IDLFE $IF NPR GOInGewesLEAVE
HICPCEMTCPC+}
CIUMPIRROCNNIKINDLE=TNTTEINON#AIICIDLF=INITLTTT /25>

BRWRTE  FRRIJDMAR,SELALSPS sTORD THF MAR
MICPO=ATICF  »1
<AOVELRETE

HPLLAMARY CSELLISP4>>

0452

0153



DMC1i DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14~DEC=76 16344 PAGE 8-21 PAGEZ: 0484

DDCHGH MAC 06~DEC=76 11:34 SNDACKe«ROUTINE TO SEND AN 'ACK
138
1688 014702 BR7 BS2 $IF SET = READ BACK ALL 200
) 001346 MICPCaMICPC+1
(1) 014702 103520 <JUMPJBRTCON!<BS2~INITE3000#4> | <BS2»INIT&T777/2>>
(13
1689 014704 MEMINC IBUS,INDATE JOTHERWISE RESTORE THO BYTES
(1) 001347 NICPCRMICPC+1
(1) 014704 036400 <MOVE}WRMEM | INCMAR| IBUS)<INDAT1>>
(55
1690 014706 MEMING IBUS,INDAT2 ™
1) 001350 MICPCRMICPC+1
(1) 014706 036420 <MOVE] WRMEK | INCMAR] TBUSS <INDAT2>>
(1)
1691 014710 BRWRTE TMM,2 JUPDATE=+=UNIBUS ADDRESS
1) 0011351 MICPCEMICPC+1
(1) 014710 000402 CHOVE!WRTEBRIIMM]<2>> .
(1) ,
1692 014712 sp BR, ADD, SP4 $UPDATE NPR COUNTER
1) 001352 MICPCaMICPC+1
(1) 014712 063004 <MOVE | SPXIBRIADDISP4>
(1)
1693 014714 13 IBUS, IIBAL, SPO JUPDATE ADDRESS LOW
(1) 001353 KICPCRMICPC+1
(1) 014714 023100 <MOVE{ SPX1IBUS]TIBA1}SPO>
(1) v
1694 014716 OUTPUT BR,ADD!IBAL
I35 001354 MICPCoMICPT+1
(1) 014716 062004 <MOVE{WROUT!BR!<ADD!IBAI>>
(@ D] .
1695 014720 sp 1BUS, TIBA2, SPO $READ HIGH ADDRESS
(1) 001355 MICPCWMICPC+1
(1) 014720 023120 <MGVE] 5PX:1BUSIIIBAZISPO>
()
1696 014722 OUTPUT BR,ACIIBA2 JUPDATE HIGH
) 001356 MICPCEMICPC+1
(1) 014722 062108 <MOVE!WROUT|BRI<AC! IBA2>>
1)
1697 014724 sp TBUS, NPR, 8PO $READ NPR REGISTER
1) 001357 MICPCoMICPC+1
(1) 014724 123200 <MOVE]| SPX1IBUS |NPRI SPO>
o)
1698 014726 c RESEXT JIF CARRY=e«UPDATE HXT
(1) 601360 HICPCEMICDCe!
(1) 014726 105363 <JUMP}CCOND | <RESEXT+=INIT&3I000%#4> | CRESEXT=INITE777/2>>
()
1699 014730 ALWAYS TH3X GO DO ANOTHER NPR
(0 001361 KICPCeMICPC+1
(13 014730 110601 <JUMPJALCOND] ¢TH3X=INIT&300084> | CTHIX=INITGT77/2>>
1)
1700 014732 BTEOM: BRWRTE IMM,374 JMASK FOR CLEAR MSG PENDING
[@D] 001362 MICPCaMICPCel
(1) 014732 000774 CHMOVEIWRTEBR] IMM{<374>>
(1)
1701 014734 8P BR, AANDE, SP10 JTURN THEM OFF IN LINE STATUS WORD
(1) 001363 FICPCEMICPC+1
(1) 014734 063270 ¢HOVE!SPX1BRIAANDB]SP10>
DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14=DEC=76 16144 PAGE 8=22 PAGEt 0155
DNCHGH MAC  06=DEC=76 11134 SNDACK==ROUTINE TO SEND AN ACK
1)
1702 014736 SP . BR,SELB,SP13 JSTORE UNRECOGNIZABLE VALUE INTO 5P13
(1) 001364 MICPCSMICPC+1
(1) 014736 063233 <MOVE!SPX|BR]SELBISP13>
o)
1703 SO "RHI® WILL EXIT BACK TO IDLE LOOP
1704 014740 LDMA  IMM,STC JADDRESS START OF THT CHAIN
(1 001368 MICPCRMICPC+1
(1) [+1133 +IF IDN IMM,IMM
(1) 014740 010067 <MOVEJLDMAR|INMI<STC&377>>
(1) 1FF
() <HOVEILDMAR] IMN]€STC>>
1) 000 +ENDC
1 .
1705 014742 sp MEMX, SELB, 8P0 1COPY LINK ADDRESS
(1 001366 MICPCRMICPC+1
(1) 014742 043220 <MOVE | SPX}MEMX| SELB] SPO>
(1)
1706 001 LIF DF  $LOW
1707 TSTATE NUMSYN jJCHANGE XMIT STATE TO LINE IS IDLE
1708 000 LENDC
1708 001 JIF NDF $LOW
1710 014744 TSTATE TMTA sCHANGE XMIT STATE TO LINE IS IDLE
() 001367 MICPCENICPC+1
(1) 014744 000403 <MOVELWRTEBR! IMMI CTMTA=INIT&TT7/2>>
(1) 001370 NICPCRMICPC+1
(1) 014746 063222 <MOVE!SPX|BR|SELB]SP2>
1711 000 JENDC
1712 014750 ALWAYS TDON2 $POST A DONE
(13 001371 MICPCaMICPC+1
1) 014750 114532 CIUMPIALCOND ! <TDON2eINITEIQOO#4> ! <TDON2=INITET77/2>>
(1)
1713 0147%2 RL4} RSTATE RCVL
1) 001372 MICPCRMICPC+1
(1) 014752 000705 <MOVE!{WRTEBR| IMM|{CRCVL=INIT&777/2>>
1 001373 MICPCEMICPC+1
€1y 014754 0631223 <MOVEISPX|BR}SELB{SP3I>
1714 014756 sp IBUS,NPR, SPO JREAD NPR COUNTROL REGISTER
1) 001374 MICPCEMICPC+1
(1) 014756 123200 <MOVE!SPX|IBUSINPR!SPO>
()
1718 014760 BRWRTE 1IMM,221
1) 001375 MICPCaMICPC+1
(1) 014760 000621 <MOVE!WRTEBR!IMMI<221>>
(1)
1716 014762 ALWAYS RK?Y
(8] 001376 MICPCEMICPC+1
(1) 014762 104623 <JUMP!ALCOND ) <RK7=INIT&IC00#4> ! <RKT«INIT&TTT7/2>>
(1)
1717 014764 HOINCH: SP JIBUS, 1IBA2, SPO
1) 001377 MICPCEMICPC+1
(1) 014764 023120 <MOVE!SPX!IRUS!TIBA2LSPO>
(&8
1718 014766 OUTPUT RR,INCA!IBA2 3NUTPUT INCREMENTED BA
(1) n01400 MICPCmMICPC+!

1) 014766 052065 <MOVE!WROUT!RRICINCA!TBRA2>>
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MACY11 27(31006) 14<DEC=76 16144 PAGE 8=23 PAGE!
SNDACK=-<ROUTINE TO SEND AN ACK

Sst

HEH1¢

HEH{:

c 58 y INCREMENT BYTEW COUNT
MICPCEMICPC4S

<JUMP[CCOND}<S6=INITE3000#4>|<58=INITLT77/2>>

ALWAYS THE

MICPCEMICPC+1

<JUMP|ALCOND ) €THE~INIT&3000%#4> ! <THE=INITLTI7/2>>

3 INCREMENT MXT BITS

SP IBUS,NPR, SPO
MICPCaMICPC+1
<MOVE!SPX!IBUSINPR|SPO>

JREAD NPR REG IWTH CURRENT MXT BITS

BRWRTE IMM,4 JWRITE BIT TO ADD
MICPCaMICPC+1
<MOVE!{WRTEBR! IMM|<4>>
our BRy<ADD!ONPR> JTURN ON PROPER MXT BITS
MICPCaMICPC+1

<MOVE]WROUTX;BR!<ADDJONPR>>

ALWAYS THB
MICPCeMICPC+1
<JUMP{ALCOND | <THE-INIT&I000#4> [ <THB=INIT&TT77/2>>

H

+IF DF  LOW

STATE TECM

MICPCaMICPC+1

<MOVE!{WRTEBR! IMMI<TECMINIT&777/2>>

ALWAYS XRXIT

MICPCaMICPC+1

<JUNPIALCOND | <XEXIT=INIT&L3000#4> ! <XEXIT=INIT&TT7/2>>

+ENDC

H
JIF NDF LOW
TSTATE TEOM
ALWAYS 11
JENDC

MACY11 27(1006) 14-DEC=76 16144 PAGE B=24 PAGES
REP HANDLER

REP1

START:

.SBTTL REP HANDLER

LDMA IMM, REPCR JLOAD MAR ADDRESS WITH POINTER TO REPS RECC
MICPCEMICPC+1

JIF ION MM, INM

<MOVE | LDMAR! IMM]| CREPCRG 277>
JIFF

<HOVE}LDMAR! IMM!CREPCR>>
LENDC

sp MEMX, SELB, 8P0 JREAD NUMBER OF REPS RECD
MICPCOMICPC+1

<MOVE! 30X ! MEMX1SELB|SPO>

MEM DP,<INCA]8PO> yINCREMNT REPS RECD
MICPCeMICPC+l

<MOVE!WRMEM[DPI<INCAISPO>>

LDMA IMM, T s LOAD ADDRESS OF TYPE FIELD
MICPCaMICPC+Y

oIF IDN IMM, IMM
<MOVE!LDMARIIMMICT&E3T7>>

LIFF
<MOVE|LDMAR] TMM1<T>>
JENDC

MEMINC IMM,2 3 LOAD NAK TYPE
MICPCWMICPC+
<MOVE ! WRMEM] INCMAR| IMM{<2>>

MEMINC IMM,303 s LOAD REP RESPONSE SUB=TYPE
MICPCeMICPC+1
<MOVE|WRMEM] INCMAR] IMM]<303>>

ALWAYS SNAK 1 SEND AN UNNUMB MSG
MICPCaMICPC+y
<JUMPALCOND I <SNAK=INITE3000%4> | <SNAK=INIT&777/2>>

+SBTTL START HANDLER

BRWRTE DP,<SELAISP10>
MICPCmMICPC+{
<MOVE}WRTEBRIDPI<SELA}SP10>>

$READ LINE STATIIS WORD

BPSHFT 1GET START MODE BIT IN TESTABLE POSITION
MTICPCaMICPC+1

<MOVE | SHFTBR|WRTEBR!SELB>

BR4 108 1IF IN START MODE SET STACK
MICPC=MILPCe]

<JUMP!BRACCNICINS=INITL3INN0#¥4>1<CI0$=INITLTTT/2>>

;ELSE SET UP START FERROR
TDMA THM, CCRTHRS4+35>
MICPCIMICPC+S
LJIF IDN T, TMM
CUNTEILRNAZ L TMM  CKRTHRS4 35437753

0156

0157



DMC 1Y

DPCHGH ,MAC

1)
1)
1)
€1)
1752
1)
€13
1)
1753
1)
o)
1)
1754
)
(€3]
1)
4B
1)
1)
1)
1755
1)
1)
(1)
1756
)
1)
€3]
1757
1)
(XD
1)
1758
1759
1760
1)
1)
(€8]
1761
(1)
1)
1)
1762
)
1)
1)

DMCHY

015036
015036
015040
015040

015042

015042

015044
N15044
015046

T18046

015052
015052
015054
N15054
015086

n15056

DDCHGH MaL

1764
1)
1)
(1

1765
B!
1)
)

1766
1)
)
1)

1767
(0
(1)
1)

015060
n15060
015062
015062
015064
015064
0150686

215066

015070
015070
015072
015072
015074
015074
615076

N1%076

N15100

015100

015102
015102
015104
015104

n1st06

DDCMP PROTNCOL TMPLEMENTATION
06=DEC=T6 11:34

000

001424
070600

001428
114522

001426
001
010151

0090

001427
016407

001430
000411

n01432
000727

001433
063270

nn1434
110670

DOCMP PROTNCOL IMPLEMENTATION
06«DEC=76 11134

001435
023160

001436
052067

0n1437
118041

001440
104641

001441
123220

001442
000404

001443
061011

001444
104641

001

001445
001
n1nngy

000

nn1446
043220

nntaet
f12460

031450
nGt

MACY1$ 27(1006) 14-DEC=76 16144 DAGE 8=25 . PAGES
START- HANDLER :

1082

STACK:

IFF
<HOVELLDMARI IMM ] CCRTHRS+3>>>
JENDC

BRWRTE I¥M,200
MICPCEMICPC+1
<MOVE|WRTEBR] THM]|<200>>

ALWAYS RCEXY
MICPCEMICPC+t
<JUMP!ALCOND ! <RCEXY=INITL3000#4> I <RCEXY-INIT&777/2>>

LDMA MM, T ySET UP ADDRESS OF TYPE FIELD
MICPCRMICPC+1

JIF IDN IMM,IMM

<MQVEILDMAR!IMMICTE377>>

JIFF

<MOVE}LDMAR! IMMI<T>>

LENDC

MEMINC IMM,7 $WRITE STACK TYPE
MICPCEMICPC+1
CMOVE|WRMEM ] INCMARI IMM{<T>>

BRWRTE IMM,{1 3SET START RECD AND UNNUMB PENDING
MICPCaMICPC+l
<HOVE!WRTEBRIIMMICI1>>

ALWAYS S8A2 $SEND THE UNNUMBERED MESSAGE
MICPCEMICPC+1
SOUHPIALCOND i <SAZeINITL3000#4>{<SAZ-IH

H

+SBTTL STACK HANDLER

BRWRTE IMM,327 $MASK TO CLEAR START MODE
MICPCxMICPC+1

<HOVE!WRTEBR!IMM{<327>>

sp BR, AANDB, $P10 $CLEAR START MODE
MICPCIMICPC+1
<MOVE!SPX!BRIAANDBISP10>

ALWAYS TIME1 JRESET TIMER AND IDLE
MICPCsMICPC+1
<JUMPJALCONDICTIMEI «INIT&3000#4> ! CTIMEI=INITET77/2>>

MACY11 27(1006) 14=DEC=76 16144 PAGE 826 PAGE:
STACK HANDLER

ICBA22:

551

FLUSH1?

NAKg

SP IBUS, I0BA2,5P0
MICPCSMICPC+1
<MOVE!SPX!IBUS!IOBA2!SPO>

$READTHEHIGH ORDERBITS OF BA TO SPO

QUTPUT DP,<INCAIOBA2>
MICPC=MICPC+1
<MOVE!WROUTIDPI<INCA{OBA2>>

$DUTPUT THE INCREMENTED COUNT

c 58 sIF CARRY SET INCREMENT THE MXTBITS
MICPC=MICPC41
CJUMPICCONDI<SS«INITELIO00#4> [ <SS=INITEITT/2>>

ALWAYS RK3
MICPC=MICPC+])
<JUMP!ALCOND{<RK3=INIT&3000#4>|<RK3I=INIT&I77/2>>

3

sp I1BUS,URBR, 8PO
MICPCEMICPC+1
<MOVE!SPX!IBUS!UBBR!SPO>

BRWRTE IMM,4
MICPCEMICPC+1
<MOVE!WRTEBR! IMM{<é>>

our BR, <ADD!OBR>
MICPCMICPC+1
<MOVELWROUTX!BR}<ADD}DBR>>

ALWAYS RK3
MICPCaMICPC+1
<JUMPLALCOND | <RK3I=INIT&3000#4> | <RKI=INITLT77/2>>

«JF DF sLOW

QUTPUT IMM,<200!DRCYCO> sFLUSH THE RECVR
ALWAYS CG1

SERNDT

LDMA IMM,NDATR s CUMMULATIVF, NAK COUNTER
HICPCSMICPC+1

JIF IDN IMM, TMM

<MOVE!LDMAR!IMMI<NDATR&E377>>

SJIFF
<MOVE!LDMAR!IMM!<NDATR>>

+ENDC
sp MEMX, SELB,SPO $READ IT
MICPC=MICPC+1

<MOVE!SPX!MFMX!SELB!SPO>

MEM MFH4X, INCA!SPO
MICPCEMICPC+1
<MOVE|WRMFMIMEMX[CINCA|SPO>>

: INCREMFNT THE COUNTER

LDM3 T¥M, STC 3 ADDRESS START NF TMT CHAIN
MICPC=MICPC+1
LIF IDN v, TuM

0159



DMC1y DRCMP PROTOCOL

DRCRGH MaC

(1} 015106
(1)

{n

(1)

(S D]

17R1 D1S11D
[§B]

(1) »ntst11n
)

17R2 015112
o)

(1) 015112
(1)

1783 015114
)

(1) 05114
[SD]

1784 015116
1}

(1) 015116
1)

1785

1786 015120
(1)

f1) 015120
(1)

1787 015122
1)

t1Yy Nn3igsy122
1)

1788 15124
1)

(1) 018124
(13

1782 015126
(B ]

(1) r1%426
(8]

1790 018130
0

(1) n15130
)

1791 015132
(1

(1) 018132
1

1792 015134
[BD]

(1) 015134
(BB}

1793 015136
1y

(1Y NIS136A
(1Y

1794 018140

(@B

NYC11 DNCMP PROTOCOL IMPLEMENTATION

DRCHGH VAL

1)
S8
1798
)y
1)
()
1795

risi40
61%142

n1%5142

010067

000

001451
043236

001452
n60477

001453
né3232

001454
000406

001455
063310

0N1456
063235

nng45?7
110725

101460
4300415

001461
123220

ne1462
063260

061463
0600600

fo1464
0611211

nn146s

0K=NEC=76 11134

123000

0n3 466
100554

IMPLEMENTATION
06=DEC=76 11:34

ININTe

MACY11 27(1006) 14-DEC-76 16144 PAGE B=27 PAGE:
STACK HANDLER

CMOVELLOMAR! IMMICSTCRITT>>

F!
.
<MOVE[LDMAR!IMMI<STC>>

<ENDC
s MEMX, SELB,S5P16 $COPY START OF CHAIN TO LAST XMIT POINTER
MICPCsMICPC+]

<MOVE!SPX!MEMX}SELBISP16>
BRWRTE BR,INCAISP17 JGETLASTMESSAGE ACKED
MICPCaMICPC+1

<MOYE!WRTEBRIBRICINCAISP17>>

SP PR, SELB, SP12 3COPY TO CURRENT NUMBER
MICPCEMICPC+]

<MOYE!SPX!BR]SELBISP12>

BRWRTE IMM,§ JWRITE NUMBERED MSG PENDING
MICPCsMICFC+1

CMOVE!WRTEBR! IMM|<6>>

$ AND LINE HAS GONE IDLE
SP BF,AORB, SP10 3SET IT IN LINE STATUS WORD
MICPCaMICPC+1

<MQVE ! SPX|BRLAORB!SP10>

sP BR, SELB, SP15
MICPCaMICPC+1
<MOVE!SPX!BRISELBISPIS>

$RESET TIMER COUNT

ALWAYS TEOM1
MICPCuMICPC+1
<JUMPLALCONDIKTEOM1«INITR3000#4> ! <TEOMI=INITE777/2>>

BRWRTE IM¥M,15 $MASK FOR TURN OFF ALL BUT EXT MEM BITS + NXM
MICPCzMICPC+1
<MQVELWRTEBRIIMMI<15>>

sp IBUS, UBBR, SPO
MICPCaMICPC+1
<MOVE!SPX!IBUS|UBBR]SPO>

$READ BR CONTROL REGISTER

SP BR, AANDB, SPO $MASK OFF VECTOR TO X04
MICPCeMICPC+1 )

<HOVE!SPX{BR{AANDB|SPO>

BRWRTE IMM,200 $MASK FOR INTERRUPT
MICPCsMICPC+1
<HMOVELIWRTEBRIIMM]<200>>

out BR, AORB!OBR t INTERRUPT
MICPCaMICPC+1
<MOVE ! WROUTX!BR!CAORBIOBR>>

SP 1BUS, INCON, SPO
MICPCEMICPC+Y

$RESTORE INPUT CONTROL CSR

MACY11 27(1006) 14~DEC=76 16144 PAGE B=28 PAGE:
STACK HANDLER

<MOVE|SPX!1BUS|{INCONISPO>

ALWAYS NIDLE4

MICPCIMICPC+1
<JUMP!ALCOND!<NIDLEA=INYTE30N0#4> ! <KNIDLE4=INIT&ETT77/2>>

1

0160

0161



pHCIL D

DDCHGH,

179%
1799
1800
1904
1802
1803
1804
186%
1808
1R07
1808
[$9]
1)
[§D]
1909
1)
1)
(SR}
1e10
[SB)
1)
2]
(@B ]
1)
)
(BB
1813
(80
(1
13
1R12
(1)
€1
(&)
1813
()
1)
(1)
1R14
(@D
1)
€1
1818
1)
(1)
1)
1816
€1)
1
(€3]
1R17
1)
(BB
1)
1B1R
1y

DMC11 DDPCMP PROTOCOL TMPLEMENTATION

DDCHGH,

o
(1)
1819
(S8
[§B]
(1)
1620
(8B
1
1)
1821
1822
1R23
1R24
1225
1)
1
1826
1)
[GB]
)
1827
1828
1)
1)
1829
1)
(@8]
€13
1830
18133
1)
1)
[S9]
1332
€1
o)
(G D]
1833
1
1)
(1)
1834
(1}
(B5]
[BD]
f1
(1
"y
1)
1838
(1)
1
(13
183F
(8 5]

DCMP PR
MAC

c15144
215144
015146
015146

115150

015150

n15152
015152
015354
715154
015156
015156
015160
015160
015162
015162
715164
nN15164
015166
015166

ats170

MAC
015170
n{e8172
n15172
5174

n15174

015176

015176
015200

015200

015202

n15202
015204

n15204

015206
015206
015210
015210
015212
015212

n15214

ni5214

nN1s216
015216

n15220

CTOCOL IMPLEMENTATION
06=DEC=76 11334

a0t

000

0014€7
000477

001470
063265

0n1471
001

070074
000

001472
n77220

001473
074601

001474
001620

ani475%
116502

001476
054660

001437
060365

0n1500
115113

001801

06=DEC=76 11334

115510

001502
020540

001503
116106

001

000

001504
000660

001505
100450

001506
000607

091507
100450

001510
040364

091511
119113

011512
114502

001513
001
n10n1s1

noo

0N1814
nN16402

HHESES

MACY11 27(1006) 14=DEC=76 163144 PAGE 8=29 PAGES
STACK HANDLER

NYMERR1

PH1:

+IF DF SLOW

+«SBTTL NXMERR e=eNON EXISTANT MEMORY HANDLER
LDMA IMM, <KRTHRS+3>> 3 ADDRESS ERROR LINK
MEMINC  TMM,1

HEM IMM,0 :NXM ERROR BIT
se MEMX, SELB, SPi0 $CLEAR STATUS
ALWAYS RCEXX

<PAGE

<ENDC

1FUGITIVE RECEIVE ROUTINES===DON’T FIT IN PAGE
BRWRTE 1IMM,77

MICPCEMICPC+1

<MOVE!WRTERRIIMMI<T77>>

SP BR, AANDB, SPS
MICPCEMICPC+)1
<MOVE!SPX!BR!AANDBISP5>

LDMA BR,<INCAISP14>
MICPCaMICPC+1

+IF IDN BR,IMM

<MOVE[LDMAR! IMM|<INCA!SP146377>>

sLOAD ADDRESS OF CURRENT COUNT

+IFF
<MOVE!LDMAR!BRICINCAISP14>>
+ENDC

SP BRI INCHMAR, SELB, SPO $SAVE MASK
MICPCEMICPC+]
<4OVE!SPX!BR!INCMAR{SELB!SPO>

BR¥RTE BRIIMCMAR, SFLAISO) :READ STATUS BYTE
MICPCEMTCPC+1
<MOVE|WRTEBRIBR!INCMARLCSELASP1>>

BRSEFT $SHIFT IT RIGHT
MICPC=MICPC+4
<MOVE] SHFTBR!WRTEBR|} SELB>

BRY RH2 $NO BUFFER ASSIGNED IN MAINT MODE
MICPCeMICPC+1
<JUMPIBRICON! <RH2=INITE3000#4> | <RH2=INIT&777/2>>

BRWRTE MEMX!INCMAR, RANDBISPO 3GET HIGH BYTE COUNT BITS
MICPCRMICPC+E
<MOVE!WRTEBR!MEMX} INCMAR{<AANDB|SPO>>

(o 1] BR, SPS $COMPARE HIGH ORDER BITS OF COUNT
MICPCzMICPC+1
<SUBTC!BRISPS>

c RCFATL 3 IF CARRY=«TQO BIG ERROR
RICPCsMICPCei
<JUMP[CCOND!<RCFATL=INITE3000#4> ! <CRCFATL=INTTSETTT7/2>>

2 RCLOW 3 IF EQUAL COMPARE LOW ORDER BITS OF COUNT
MICPCaMICPC+i

MACY11 27(1006) 14-DEC=76 16144 PAGE 8=30 PAGE:
STACK HANDLER

RH21

b
RCVODD:

!
RCLOW:

RCFATL:

<JUMP | ZCOND I KRCLOWSINITE3000#4>1<RCLOW=INIT&T777/2>>

BRWRTE IBUS, JOBAj sREAD LOW BYTE OF IN BA
MICPCSMICPC+4
<MOVE!WRTERR!IBUSI<IOBA1>>

BPO RCYODD sIF SET IS ODD TRANSFER
MICPCsMICPC+1
<JUMPIBROCON!<RCYVODD=INIT&3000#4> | CRCVODD=INITET77/2>>

.IF NDF LOW
BRWRTE IBUS,RCVCON $IS THE RECEIVER READY?
BRA RCVKED 1YES==GO PROCESS

JENDC

STATE  RCVKED

MICPCaMICPC+1

<MOVE|WRTEBR] IMM{ CRCVKEO=INIT&777/2>>

ALWAYS REXIT

MICPCaMICPC+1
<JUMP{ALCOND!<REXIT=INIT&3000#4> | <REXIT=INIT&777/2>>

STATE RCVKO1Y

MICPCuMICPC+1

<MOVE!WRTEBR! IMMI<RCVKO1=INITE777/2>>

ALWAYS PREXIT

MICPCRMICPC+!
<JUMP}ALCOND{<REXITeINITG3000#4> 1 CREXIT=INIT&777/2>>

CMP MEMX, SP4 $COMPARE LOW ORDER BITS OF COUNT
MICPCEMICPC+4
<SUBTC]MEMX!S5P4>

c RCFATL :CARRY==TOO BIG
HICPCEMICPC+1
< <

iCTGRDISRCE

ALWAYS RH2 $ELSE CONTINUE
MICPCEMICPC+1
<JUMP!ALCONDICRH2=INIT&3000#4> ! CRH2=INITET77/2>>

LDMA MM, T
MICPCEMICPC+]

+JF IDN IMM, IMM
<MOVE!LDMARIIMMICTE3ITT>>
JIFF
<MOVE!LDMAP ] IMMI<T>>
JENDC

MEMINC TMM,2
MICPC=MICPC+]
CMOVE ! WPREMI INCHARL TMMLC2>>

BEM Tu¥,391
MICPC=MICPCes

0162

0163
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DPCMP PROTAOCOL IMPLEMENTATION

JMAC 06=NEC=76 11234
018220 002711
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MACYT1 27(1006)

14-DEC=76 16144 PAGE 8=3%

STACK HANDLER

RCEXY?

RCEXX:

TOON3:

TDON2:

MACYiy 27(1006)

CMOVEIWRMEM! IMMI<311>>

LDMA IMM, <<RTHRS+1>>
MICPC=MICPC+1

«IF IDN TIMM,IMM

<MOVELLDMAR| IMM]<CRTHRS+1>&377>>
JIFF
CMOVELLDMAR! IMM ! CCRTHRS#1>>>
+ENDC

MEMINC IBUS,TOBA!
MICPCEMICPC+1
<MOVE ] WRMEM! INCMAR! IBUSI{<INBALI>>

MEMINC IBUS,IOBA2
MICPCSMICPC+1
<MOVE!WRMEM!INCMAR] IBUS!<IOBA2>>

BRWRTE 1IMM,20
MICPCSMICPC+1
<MOVE[WRTEBF]IMM1<20>>

MEMINC IMM,0
MICPCSMICPC+1
<MOVE!WRMEM! INCMAR| IMMI<0>>

MEM BR, SELS
MICPCaMICPC+]
<MOVE!WRMEM!BRI<SELB>>

CUTPUT IMM,<200J0RCVCO>
MICPCIMICPC+1
<MOVE{WRDUT!{IMM|{ €200 ORCVCO>>

sp IMH, 5P2,2
HICPCEMICPC+1
<MOVE]SPX!IMM!SP2i2>

sP IMM,1,85P1
MICPCESMICPC+1
CMOVEISPX!TMMI11SPL>

ALWAYS NTRS)
HICPCEMICPC+1

PAGE: 0164

yADDRESS ERROR LINK

yFLUSH INPUT SILO

$ INHIBIT FURTHER TRANSMISSIONS

$SET INIT MODE IN PORT STATUS WORD

CJUMPJALCOND!<NTRS1=INIT&3I000#4> ! <NTRS1=INITLTTT/2>>

BRWRTE MEMX, SUB}3P17
MICPCRMICPC+1
CMOVE!WRTEBR|MEMXI<SUBISP11>>

BR? RH3
MICPCEMICPC+1

3COMPARE RESPONSE TD MSG NO

1IF NEGATIVE EXIT

<JUMP!BRICON|CRH3I=INIT&3000#4> ! <RR3I=INITETT7/2>>

LDMA BR, SELAISPO
MICPCEMICPC+1

14=DEC=76 16144 PAGE 8=32

STACK HLNDLER

TDONG:

LIF IDN BR,IMM
CMOVE!LOMAR] IMMI<SELALSPO&3TT>>

JIFF
<MOVE!LDMAR!BRI<SELALSPO>>
LENDC

MEM IMM, 0
MICPC=MICPC+1
CMOVE]WRMEM] IMM!<O>>

LDMA ™M, STC
HTICPCaMICPC+1

LIF IDN IMK,IMM
CHAVELLNMER! TMMICSTCRITTOD>
JIFF

<MOVE]LDMAR! IMM{<STC>>
JENDC

MEM IMM, TMLY
MICPCEMICPC+]
<MOVE|WRMEM! IMMI<TMLL>>

BRWRTE IMM,TMLE
MICPCEMICPC+1
<MOVE!WRTEBR!IMM|<TMLE>>

CHp BR,SPO
MICPCEMICPC+1
<SUBTC!BRISPO>

Z TDON4
MICPCEMICPC+1

s ADDRESS THE TRANSMITLINK

PAGE:

0165

s TURN OF ASSIGNEDAND TMTED BITS IN FLAG

3 BSSUME WRAPAROUND

JWRAPAROUND?

$YES

<JUMPLZCONDI<TDON4=INITE3000#4> 1 <TDON4=INITLT?7/2>>

BRWRTE IMM,6
MICPCEMICPC+1
CHMOVE!WRTEBR!IMM{<6>>

MEM BR,ADD!SPO
MICPCEMICPC+1
<MOVE!WRMEMIBRI<ADDISPO>>

LDMA IMm, NXTSP
MICPCEMICPC+Y

LIF IDN IMM,IMM

CMOVE!LDMAR] IMM!CNXTSPE3TT>>
JAFF

CMOVEILDMAR] IMMISNXTSP>>
LFNDC

LhMR MEMK, SELRISPX!SP3
MICPCIMTCHC 41

JTE IDN MEMX, TMM

CANVELLDARL IMMI<SELRISPXISFIRITT>S
JIFF
€HOVEILDUARIMEMXI<SELBISPYISPI>

sOFFSET FOR NEXT TMT LINK

tUPDATE THE PRDINTER

1ADPRESS DONE LINK

JADNRESS THE LINK,COPYING



PAGE: 0166

JWRITE THE INTERRUPT TYPE

sCOPY ACTUAL LINK ADDRESS

s ADDRESS PTR INT STACK

$ADDRESS ENDOFINT STACK

$WRITE INTERUPT PENDIRG

3 ADDRESS NEXT EMPTY PTR

DMC11 DDC4P PROTOCOL IMPLEMENTATION MACY1{ 27(1006) 14-DEC~76 16344 PAGE 8+33

DDCHGH MAC 06=DEC=76 11134 STACK HANDLER
1) 000 JENDC
(1)
1RA0 31ITS ADDRESS TO SPO
1861 015300 MEMINC IMM,200
1 001545 MICPCaMICPCsy
(1} n15300 016600 <MOVE!WRMEM! INCMAR] IMM|<200>>
(1)
1867 015102 MEM BR, INCA!SPO
[€D) 001546 HICPCEHICPC+I
€1) 015302 062460 <MOVEIWRMFMIBR!<SINCAISPO>>
S} .
1863 015304 LDMA IMM, NXTSP
13 501547 HICPCaNICPC+
) 001 «IF IDN IMM,IMM
(1) 015384 010244 <MOVE}LDMAR] IMM]<RXTSPE3T7>>
(1) JIFF
t1) <MOYE!LDMAR! IMMI<NXTSP>>
(€3] 000 +ENDC
1)
1R64 015306 MEM IMM, INTSTK $ASSUME WRAP AROUND
1) 0015%0 MICPCEMICPC+Y
(1) 015306 002642 <MOVEWRMEM! IMM] CINTSTK>>
1)
1865 015310 BRWRTE IMM,<<MMEND=2>>
o) 001581 MICPCaMICPC+]
(1) 015310 000776 <MOVE!WRTERR! IMM| CKMMEND=25>>>
(48!
1866 015312 cup BR,SP3 s WRAPAROUND?
[SR! 001552 MICPCEMICPC+1
(1) 015312 060363 <SUBTC!BRISP3>
€8]
1867  01%314 z TDON4GO $YES===BRANCH
[€B] 001553 MICPCaMICPC+e
(1Y 061%314 115556 <JUHPZCOND!<TDON4O=INIT&3000#4> I <TDON4O=INITET?7/2>>
(N
1868 015316 BRWRTE IMM,2 JOFFSET TO MEXT PAIR
[§B) 001554 MICPCaMICPC+1
(1) 015316 000402 <MOVE!WRTEBR] IMMi<2>>
(&R
1869 015320 MEM BR, ADD!SP3 1UPDATE POINTER
(4B an1sss MICPCEMICPC+1
(1) 015320 062403 <MOVE | WRMEM!BRI<ADDISPI>>
(48]
1374 015322 TDON4O: BRWRTE IMM,20
(1) 001556 MICPCEMICPC+L
(1) 015322 000420 CMOVEWRTEBR] IMM]<20>>
(@B ~
1871 015324 sp BR, AORB, §P1 tIN PORT STATUS WORD
€1y 001557 MICPCSMICPC+1
(1) 015324 063301 <MOVE!SPX!{BRJAORBISP1>
[§B]
1872 015326 LDMA IMM,ETC
) 001560 MICPCEMICPC+!
(€3] 501 JIF IDN IMM,IMM
(1Y 015326 010070 <MOVE ! LDMAR! IMMICETC&377>>
1) .IFF

PAGE: 0167

3COPY IT TO SPO

$GET NEXT DONE PTR

sFINISH PROCESSING HEADER

JGET LAST ACKED

31STORE IT IN SP17

JGET START OF TMT CHAIN

tADDRESS THE LINK

s GET THE FLAGS

DMC11 DDCMP PRATOCOL IMPLEMENTATION MACY11l 27(1006) $4<DEC*76 16344 PAGE 8=34
DDCHGH MAC 0f=DEC=76 11334 STACK HANDLER

1) <MOVEJLDMARIIMMICETC>>

1) 000 «ENDC

(1

1873 015330 SP MEMX, SELB, SPO

(§8] onis61 MICPCE=MICPC+1

€1y 18330 043220 <MOVE!SPX!MEMX!SELB!SPO>

(1)
1874 01%332 LDMA TMM, STC

1) 001562 MICPCaMICPC+1

(@8] 00y +IF IDN IMM,IMM

(1) 015332 010067 <MOVE!LDMAR!IMMI<CSTCL377>>

1) JIFF

o) <MOVE!LDMAR! IMMI<STC>>

(1 006 LENDC

(SR}

1875 015334 CMP MEMX, SPO 3 IDENTICAL?
(BB 001563 MICPCSMICPC+

(1) 015334 040360 <SUBTCIMEMX!SPO>

1)
1B76 015336 4 RH3

1) 001564 MICPCEMICPC+1

(1% n15336 505362 CJUMPLZCONDICRH3=INITLI000#4> 1 CRHISINITETTT/2>>
(@]
1877

1R78 015340 TDON1: LDMA I1MM, ISP17

1) 001565 MICPC=MICPC+1

(@D ] 001 +JF IDN IMM,IMM

1) 015340 010153 <MOVE!LDMAR!IMMICISP176&377>>

(@D JIFF

[§3] <MOVELLDMARIIMMICISPIT>>

[§B] 000 JENDC

(€]

1879 015342 sP MEMX, SELB, 5P17

1) 001566 MICPCaMICPC+1

(1) 015347 043237 <MOVE]SPXIMEMX)SELBISP17>

(1)

18680 n1812a4 LDMA IMM,STC

1) 001567 MICPCzMICPC+1

1) 001 +IF IDN THH,IMM

(1) 015344 010067 <MOVE!LDMARITMM{<STCR3T7>>

(@R JIFF

[@D] <MOVEILDMARIIMMICSTC>>

(R} 000 LENDC

(S

1881 015346 LDMA MEMX, SELB! SPBRX1SP0O

1) oots7e MICPCaMICPC+1

(S8 201 o TF IDN MEMX, IMM

o) €MOVELLDMAR! TMMI¢SELB | SPBRX!5P08377>>
(SR JIFE

(1) 015346 (53620 <MOVE!ILDMARIMEMX{<SELB!SPRRY!SP0>>
€1 aon JENDC

(S8

1837  n183=n BRWRTF MFMX!INCMAR, SELR

1 nNe1sTe MICPCEMICPC 4+

1) 015380 054A20 CHDVE I WRTERF ! VEMX ! ITNCMARICSFL.A>>

[



DMC11 DDCMP PROTOCONL TMPLEMENTATINN MACY1) 27(1006) 14=DEC=T76 16144 PAGE 8<35 PAGE: 0168
DDCHGH MAC 06=NEC=76 11134 STACK HANDLER

1883 015352 BR1 TOONI 31F BUFFER ASSIGNED PROCEED
(B8] 0n1s72 MICPCaMICPC+1
(1Y 0153%2 116530 CJUMP{BRICON | <TDON3=INITLI000#4> | <TDON3=INITE777/2>>
(1)
1881 0151354 ALWAYS RH3 JELSE=w<EXIT
Q) 001573 MICPCEMICPC+1
(1) 015354 104562 CJUMPJALCOND! ¢RH3I=INITR3000#4> | <RHI=INIT&??77/2>>
(1)
1885
1986 0153556 OVRRUNS BRWRTE IMM,4
(1) 001574 MICPCaMICPC+l
(1) 015356 000404 CMOVE [WRTEBRIIMMI<4>>.
o)
1887 015340 ALWAYS NTRSO
(@] 001578 MICPCaMICPC+{
(1) 015360 114663 <JUMP ! ALCOND ! <NTRSO=INIT&3000%4> ) <NTRSO*INITET77/2>>
(6]
188%
1889 1 INPUTSS
iaan 4 SP0 = RECEIVE CHARACTER
1891
1897 015362 PASWRD: SP IBUS,LNOSW, SP13 $READ PASSWD SWITCH
(G 001576 MICPCsMICPC+1
(1Y 015362 023333 <MOVE{SPX!IBUSILNOSW!SP13>
(D]
1893 015364 z 108 yIF ALL ONES NO RLD ENABLED
1) 001577 MICPCMICPC+1 !
¢1) 015364 115603 <JUMPZCOND!<108=INITGI000%4>1<108=INIT&TTT/2>>
1)
1891 015366 BRWRTE IMM,6 JCHECK FOR ENTER MOP MODE
1) 001600 MICPCuMICPC+1
(1) 015366 000406 <MOVE!WRTEBR} IMM}<6>>
)
{82% 015370 CMP BR, SPO
) 001601 MICPCaMICPC+1
(1) 018370 060360 <SURTC|BRISPO>
(&R
1896 015372 2 208 1 IF EQUAL ENTER MOP
1) 013602 MICPCEMICPC+1
1) 015372 115611 <JUMP|ZCONDLI<208=INITG3000%4>1<206=INIT&TTT/2>>
[EB]
1897 015374 1082 BRWRTE BR,SELA!SPL JREAD STATUS BYTE
(83 001603 MICPCeMICPC+1
(1) 015374 060601 <MOVE!WRTEBRIBRICSELA{SP1>>
(S8
1898 015376 BRSHFT sSHIFT IT RIGHT
[0 001604 MICPCmMICPC+1
(1) 015376 0ni620 <MOVE! SHFTBRIWRTEBR! SELB>
1)
189¢  nisS400 BR1 RHX yMESSAGE WITH NO RUFFER ASSIGNED
1) 001608 MICPCaMICPCel
1Y 015400 10674¢ <JUMP{BRICON] <RHX=INITSEI000#4> | CRHX=INIT&TT7/2>>
(S8
1920 015402 BRSHFT $SHIFT RIGHT AGRIN
(1) not1A06 MICPCEMICPC+1
(1Y 015402 001620 <MOVE!SKFTBRIWRTEBR!SELB>
DMC11 ODCYP PROTOCOL TMPLEMENTATION MACY11 27(1006) 14=DEC=76 16344 PAGE 8=36 PAGE! 0169
DBCHGR AL 06=DEC=76 11134 STACK HANDLER
1)
1901 015404 BR1 RCVMO JDLE RECEIVED IN NORMAL MODE
[§ D] 001607 MICPCeMICPC+1
(1) 015404 1NR732 <JUMPIBRICON] <RCYMO®INITEL3000#4> | CRCYMO=INITLTTT7/2>>
1)
1902 015406 ALWRAYS RK3 JHANDLE MAINT MODE MESSAGE
(@3] 0nte10 MICPCaMICPC+1
(1) Dn15406 104641 <JUMPIALCOND{<RK3=INIT&L3000#4> | <RKI=INITE777/2>>
(1
1901 015410 2081 sP BR,DECA, SP4 3COUNT FOR NUMB OF COMPARES
1) onial) MICPCaMICPC+1
(13 n15410  0R31A4 <MOVE!SPXIBRIDECAISP4>
(@8]
1304 015417 STATE EV?
(SR 001612 MICPCEMICPC+1
(1} 015412 000738 CMOVE!WRTEBR IMMIKEM2=INITE777/2>>
1965 015414 ALWAYS REXIT
(1Y 001613 MICPCBMICPC+1
(1} 015414 100450 <JUNP!ALCOND [ <REXIT=INITE3000#4>{<REXIT=INIT&L?77/2>>
(11
190¢ 3
1907 +ENABL LSB
1908 1
1909 015416 RCYM{: LDMR TMM, NAKST $RESET NAKS SENT
) 001614 MICPCaMICPC+1
1) 001 JIF IDN IMM,IMM
(1) 015416 0t0001 <MOVE!LDMAR] IMMIKNAKSTE3IT77>>
(@A) JJFF
1) CHMOVEILDMARL IMM I <KNAKST>>
[$3] 0on ) LENDC
1)
1910 niS420 MEM IMM, 1 Pee
(88} 001515 MICPCEMICPC+}
(1) 01%420 002401 <MOVE} WRMEM! IMMiC1>>
«)
1911 n15422 LDMA I¥M,;BC yADDRESS ORIGINAL RECV RYTE COUNT
(1) 0n161k MICPCaMICPC:1
(8 D] 001 +IF IDN IMM,IMM
1) 015422 010167 <MNVE!LDMAR] IMMI<BCE377>>
(S D] < IFF
() <MOVELDMAR! TMMI<RC>>
(@B non LENDC
1)
19172 015424 spP MEMX! INCMAR, SELB,S5P4 1¥OVE BYTE CDUNT TO SP4
(1) 901817 MICPCaMICPC+)
(1Y 015424 0872214 <MOVE ! SPXIMEMX1 INCMAR! SELBLSP4>
(@8]
1913 015425 sP MFMX ! INCHAR, SELB, SP5 $AND SPR
(BB nn1ezn MICPCaMICPC+1
(1Y 018426 057725 CMNVE]SPX!MEMX! INCMARISFLR!SPS>
1
1914 n1843n vEM BE,NECAISPYY 1TNPY SP11 FROM MEMARY
[$B) 0P1E2Y MICPC=4TOPC+]
(1) N1%430 NRISTH <CMTVY L AR¥YEMIRRICDECARISP1I>>
(SR

1918 n{ga1D TR THE WX TAF



DMC11 DDCMP PROTOCOL TMPLFMENTATION

DDCHGH MAC

1)
o
(1) 015437
)
v
(1)
£1)
1914 015434
(1)
(1) 015434
€1
1917 015436
o)
(1) 015436
(1
1918 015440
1
1) 015440
(SR
1919 015442
1y
1) 015442
[SA]
1920 015443
1)
(1) 015444
(BB
1921 015446
1
TiY 015446
&3]
1922
1923
1924 015450
(@B
(1) 015450
[SA]
1928
1926 015452
(1
€1) 015452
o)
1927 015454
1)
(1) 015454
)
1922 015456
()
1)
(1) 015454
<)
[€R}
(1)
(SR}
1927 015460
(G
DMC11
DDCHGH (MAL
(1) N1s460
[SB]
1930 015462
1)
(1) 015462
(1)
1931 015464
€13
(1) N15464
(1)
1932 015466
(1)
(1) 015466
(@B
1933 015470
1934 015470
(8]
(1) 015470
€N
1935 015472
1)
(1) n15472
1)
1936 015474
)
(1) 015474
1)
1937 015476
1)
(1) 015476
(1
1938 015500
1
(1Y 015500
1)
1933 0is502
(1)
1) 015502
1)
1940 015%04
1)
(1) 015504
)
1921
1942
1943
1944
1938
19484
1947
1748 015506
1)
(11 a1s506
ri)
JEEL

06~-DEC=76 11134

001622
001
010241

000

001623
053223

001624
016604

001625
072614

0015626
016400

901627
617300

001631
042660

001632
056705

001633
076404

001634
o0t
010241

Lide

011635

DDCMp PROTOCOL IMPLEMENTATION
06=DEC=76 11334

082403

001636
000776

01637
060363

001640
115651

001641
00040%

001642
063n14

001643
000467

001644
060174

001645
115653

001646
000420

001447
063301

noi

noo
ant

0n1650
104415

el ek}

MACY11 27¢1006) 14=DEC=76 16144 PAGE 8-37 PAGES
STACK KANDLER

MICPC®MICPC+!
JIF IDN IMM,INM
<MOVE!LDMAR! IMMI<NXTSP&377>>

JIFF
<HMOVE!LDMAR] IMM{CNXTSP>>
«ENDC

SP MEMX | LDMAR, SELB, SP3 3COPY TO SP3
MICPCmMICPC+1
<MOVE!SPX!MEMX!LDMAR|SELB!SP3>

MEMINC IMM,204 $RECEIVE DONE IMAGE
MICPCaMICPC+1
<HOVE!WRMEM!INCMAR|IMM{<204>>

0176

MEM BRI LDMAR, SELA{SP14 $COPY LINK ADDRESS TO NEXT INTER

MICPCSMICPC+1
<MOVE| WRMEM!BR!LDMARICSELASP14>>

MEMINC IMM,0 yZERQ THE FLAGS
MICPCIMICPC+1
<MOVE ] WRMEMIINCMAR{ IMM]<0>>

sp IMM} INCMAR, SP0,300
MICPCeMICPC+1
<MOVE|SPX!IMM!INCHMARISPOL300>

$WRITE A 300 TO SPO

BRWRTE IMM]INCMAR,2
HICPCaMICPC+1
<MOVE!WRTERRITMMI INCMARI<2>>

$PREPARE TO ADDRESS NEXT

$ INTERRUPT STACK AND INCREMENT
$THE MAR
MEM MEMX,AANDB!SPO 3MASK OFF ORIGINAL HIGH BYTE
MICPC2MICPCe1
<MOVE | WRMEM!MEMX{<AANDB]SPO>>

$OF COUNT SAVING EXTENDED MEM BITS
MEMINC MEMX,AORB}SPS 1COPY TO MEMORY LINK
MICPC=MICPC+1

<MOVE!WRMEM! INCMAR|MEMX!<AORB!SPS>>

MEMINC BR,SELA)SP4
MICPCaMICPC+1
<MOVE ! WRMEM{ INCMAR!BRICSELALSP4>>

LDMA TMM, NXTSP
MICPCeMICPC+{

«IF IDN IMM,IMM

<MOVE!LDMAR! IMMICKNXTSP&3ITT>>

TEE

$ADDRESS NEXT INT STACK

WIFF
<MOVE!LDMARIINM|CNXTSP>>
+ENDC

MEM BR,ADDISP3
MTCPCEMICPC+1

MACY11 27(1006) 14<DEC=76 16:44 PAGE 8=18 PAGE$

STACK

2083

RVM1y

HARDLER

<MOVE!WRMEM!BRI<ADDISP3I>>

BRWRTE IMM,<<MMEND=2>>
MICPC=MICPC+1
CMOVE ] WRTEBRI IMM| <<HMEND=Z>>>

$ADDRESSEND OF INT STACK

cwp BR,SP3 3 WRAP ARQUND
MICPC=MICPC+1
<SUBTC{BR!SP3>

2 408 3$IF YESe= BRANCH
MICPC=MICPC+1
<JUMPIZCOND!<408«INITL3000#4><408=INITET7T7/2>>

BRWRTE IMM,5 3 INDEX TO NEXT BUFFER
MICPCuMICPC+1
<MOVE!WRTEBR!INM]<5>>

SP BR,ADD, SP14
MICPC=MICPC+]
<MOVE!SPX!BR!ADDISP14>

s UPDATE COPY OF POINTER

BRWRTE IMM,STC
“ICPCEMICPC+1
<MOVE!WRTEBR]IMM{<STC>>

tADDRESS OF WRAP AROUND POINT

Ccup BR,SP{4 JWRAPARQUND?
MICPC=MICPC+1
<SUBTCIBR!SP14>

2 508 3IF YES===BRANCH
MICPCsMICPC+1
<JUMPLZCOND ! <508« INTT&3I000#4>1 <508 INITE777/2>>

BR % IRFE,20
MICPC=MICPC+1
<MOVELWRTEBR{IMM}<20>>

kel

sP DP, AORE, SP1
MICPCeMICPC+1’
<MOVE!SPX|DP!AORB!SP1>

;UPDATE PORT STATUS WORD

JIF DF  §LOW

RRWRTE DP,<SELA{SP10> JREAD LINE STATUS WORD

AR4 FLUSH yiF CLEAR ACTIVE SET===FLUSH
STATE  RCVA

ALWAYS REXTT

JENDC

LIF NDF $LOY

ALWAYS FLUSH

mICPCZHICPC+1

<JUMPLALCNNN CFLUSH=INIT&3000%4> ! CFLISH=INIT&TTT7 /25>

Fu
JENNC

0171



DMC11 DDC¥P PROTDCOL IMPLEMENTATION

DRCHGH MAC 06=DEC=76 11134
1) 061651
(1) 015519 002642
(1)

195t 18512
(1) nn36s2
(1) 015512 114641
[45]
1952 015514
1) 001653
€13 015514 000424
1)
1953 015516
(88} 001654
(1) 015516 063234
(@D)
1952 015520
1) 001688
(1) 015520 114646
(SR
1985
1956 015522
o) 001656
1) nog
1) 015522 010152
)
1)
) noo
[§B)
1957 n15524
1 001657
(1) 015524 043620
(1
1958 015526
(1) 001660
1) 115526 N60400
1)
1959 015530
(@B 001661
(11 D1S530 117174
3R}
1860 015532
(48! 001662
(1) N15532 000401
(1)
1761 015534
1962 015534
1) nn1663
oy 001
(1} n1SS34 010177
(S B
11
4R 006
(1)
1963 N15536
(G0 no16é64
€1) 015536 N16400

DMCY1 DONCYP PROUTNCNL TMPLEMENTATION
DNCHGH,®AC 0h=DNEC=76 11:34

(@8]
1964 ni8S40

o) 001665
(1) 018540 052620
1)

1965 Nn15542

) nn1666
1} 001
(1) 015542 010241
1)

[0

[SB] 000
[RB]

1966 015544

€13 0N1467
1) 001
(S5

1)

(1) n18544 053220
) 000
(@B

1967 n15546

(1) 001670
(1) G615%46 016401
1)

1968 015550

(1) n0L671
(1) 015550 002574
€y

1969 015552

1) 601672
o 001
(1Y 018552 010241
1)

(S B

(1) oeo
(1)

1970 n155%4

€1y nn1673
(1) 015554 002642
tn

1971 0155%6

1 001874
(1) n15586 000778
1y

1972 Nn18560

1) 0N1675
1) 015860 NaDIRD
1)

1973 015562

(1) WALRTR

(1) N1s582
1y

1974 A18564
1) HN1&17
(SR f18564 arnin?

115701

MACY1t 27(1006)

STACK HANDLER

5081

NTHRES?

ERRXX1
NTRSO01

MACYt1 27(1006)

14-DEC=76 16344 PAGE 839
MICPCEMICPC+4
<MOVE]WRMEM! IMMICINTSTK>>
ALWAYS 20%
HICPCaMICPC+1

<JUMPLALCOND | <208°INIT&I000#4> 1 <208=INIT&TTT/2>>

BRWRTE IMM,RCL1
MICPCeMICPC+y
<MOVE|{WRTEBR!IMM{<RCL1>>

P BR,SELB, SP14
MICPCaMICPC+1
<MOVE|SPX!BRISELBISP14>

ALWAYS 308
MICPCaMICPC+y

sPOINT TO START OF RECEIVE QUEUE

<JUMPLALCOND | <308=INITE3000#4>1<305=INITETTT/2>>

DSABL LSB

LDMA IMM, ST
MICPCEMICPC#l

o«IF IDN IMM,IMM
<MOVE!LDMAR!IMM!<ST&377>>
WIFF
<MOVE!LDMAR!INMICST>>
+ENDC

SPBR MEMX, SELB, SPO
MICPC=MICPC+t
<MOVE{ SPRRX!MEMX{SELB|{SP0>

BRWRTE BR,ADDISPOQ
MICPCeMICPCey
<MOVE|WRTEBRIBRI<ADD!SPO>>

BR4 OVRRUN
MICPCeMICPC+}

tSHIFT LEFT

<JUMPIBRACON [ <OVRRUN«INITE3000#4> ! COVRRUN=INITETTT/2>>

BRWRTE IMM,1
MICPCzMICPC+1
<MOVE!WRTEBR! IMMI<1>>

LDMA IMM, <<RTHRS+3>>
MICPCEMICPC+1

+IF IDN IMM,IMM

<MOVEILDMAR] IMM{<<RTHRS+3>§377>>

IFF
<MOVE|LDMAR] IMM| <CRTHRS+35>>
JENDC

MEMINC IMM,0
MICPCaMICPC+1
<MOVE|WRMEM{ INCHAR] IMM{<0>>

STACK HANDLER

NTRS{1

14=DECe76 16144 PAGE 8=40
MEM BR, SELB
MICPCEMICPCe1

<MOVE!{WRMEM{BR!<SELB>>

LDMA IMM, NXTSP
MICPCEMICPC+1

+JF IDN TIMM,IMM

<MOVE!LDMAR] TMM}KNXTSPE377>>

oIFF
<MOVE{LDMAR! IMM|<NXTSP>>
+ENDC

1.OMA MEMX, SELB{SPX|SP0
MICPCaMICPC+]

«TF IDN MEMX, IMM

CMOVE!LDMAR! IMM|<SELB} SPX!SP0&377>>

LIFF
<MOVE!LDMARIMEMX{<SELB!SPXISPO>>
+ENDC

MEMINC IMM,20%
MICPCZMICPC+1
<CMOVE!WRMFEM | INCMAR} IMM]<201>>

MEM IMM, <KRTHRS>>
MYCPCEMICPC+{
SMOVE!WRMEM! TMM | <CRTHRS>>>

LDMA IMM, NXTSP
MICPC2MICPC+]

LTF IDN TMM,IMM

<MOVE}LOMARI IMMICKNXTSPL3TT>>

STFF
<MOVE!LDMAR! IMM|<NXTSP>>
+ENDC

MEM IMM, INTSTK
MICPCaMICPC+1
<MOVE!IWRMEM!IMMICINTSTK>>

RRWRTE IMM,<<KMMEND=2>>
MICPCBMICPC+!
CMOVE!WRTEBR] IMM | CKMMEND=2>>>

cMp BR, SPO
MICPCSMICPC#1
<SURTCI{RR!SPO>

Z NTRS52
MICPC=MICPC+]

JASSUME QUEUE WRAP AROUND

$1IT DID WRAP AROUND

CIUMPIZCOND I CNTRS2«INTTE 300N 24D CNTRS?=TNITRTTT7/2>>

RAWRTE  T¥M, 3
MYCDCIMTIODCaY
CHNVEIRRTTAR| TMMi<2>>

$TFESET TN NEXT PAIR

PAGE?

PAGE:

0172

0173



DMC{1 DDCMP PROTOCOL TIMPLEMENTATION

DDCHGH MAC

[$ B
o
(SR}
(28]
(89
o)
1
1914
(1)
)
(SR
1917
(S 8]
(1)
(1
1918
1
(8]
(1
1919
[GB]
o)
1
1920
)
1)
1)
1921
o)
i3
cy
1922
1923
1924
1
1
(1
1682¢
1976
o
e
)
1927
(D]
(S8}
€1
1922
1)
1)
(SR
1)
1
€1
[GR]
1927

TR}
{1

DMCit DDCMP PROTDCOL THMPLEMENTATION
06=NDEC~76 11334

015432

015434
015434
015436
015436
0154490
015440
015442
015442
015444
015444

015446

015450

015450

015452
n15453
015454
n15454

015456

015454

015460

DDOHGH MAC

(1) 015460
1)

1930 015462
[@D)

(1) 015462
1)

1931 018464
(@B

(1) 015464
(1)

19312 015466
1)

(1) 015466
«“)

1233 015470

1934 015470
(BB

(1) 015470
[GR]

19235 015472
1)

(1) 015472
1)

1934 015474
1)

1) 015474
1)

1937 015476
(4B

(1) 015476
(1)

1933 015500
1)

(1) 015500
1)

1939 015502
o)

1) 015502
1)

1910 015504
1)

1) 0155904
1)

1941

10472

1943

1944

1945

1944

1947

1948 015506
(@B}

(1Y 915504
1)

1840

06=DEC=76 11134

001622
001
010241

600

001623
053223

001624
016604

001625
072614

0015626
016400

901627
017300

001631
042R60

001632
086705

001633
076A04

001634
001
010241

non

0n163s

062403

001636
000776

001637
060363

001640
1155651

001641
000405

001642
063014

001643
000467

001644
n60374

001645
115853

0015646
000420

001647
063301

noi

nno
a0t

0n1650
104445

A08

MACY1t 27(1006) 14=DEC=76 16144 PAGE 8-37 PAGE: 0!70
STACK HANDLER

HICPCEMICPC+4
JIF IDN IMM,IMM
<MOVE{LDMAR] IMM!<NXTSP&377>>

WJIFF
<MOVE | LDMAR! IMM} <NXTSP>>
«ENDC

sp MEMX | LDMAR, SELB, SP3 $COPY TO SP3
MICPCaMICPC+1
<MDVE!SPX!MEMX|LDMAR|SELB|SP3>

MEMINC 1IMM,204 FRECEIVE DONE IMACE
HICPCSMICPC+1
<MDVE!WRMEM! INCHAR! IMM{<Z04>>

MEM BR{LDMAR, SELAISP14 $COPY LINK ADDRESS TO NEXT INTER
MICPCRMICPC+]
<MOVELWRMEM!{BRILDMARI<SELA}SP14>>

MEMINC 1IMM,0 $2ZERD THE FLAGS
MICPCEMICPC+1
<MOVE | WRMEM{INCMAR|IMM[<0>>

SP IMM} INCMAR, SP0,300 3JWRITE A 300 TO SPO
MICPCEMICPC+1
<MOVE!SPX!IMM|INCHMARISPOL1300>

BRWRTE IMMIINCMAR,2 1PREPARE TO ADDRESS NEXT
HICPCaMICPC+1

<MOVEIWRTEBRIINM] TNCMARIC2>>

3 INTERRUPT STACK AND INCREMENT
s THE MAR
MEK MEMX, AANDB!SPO $MASK OFF ORIGINAL HIGH BYTE
MICPCEMICPC+1
<MOVE|WRMEMIMEMX] <AANDBISPO>>

30F COUNT SAVING EXTENDED MEM BITS
MEMINC MEMX,ADRB|SPS 3COPY TO MEMDRY LINK
MICPCEMICPC+1
<MOVE!WRMEM! INCMARIMEMXI<AGRB|SPS>>

MENINC BR,SELA}SP4
MICPCoMICPC+1
<MOVE ! WRMEM! INCMAR!{BRI<SELAISP4>>

LDMA IMM,NXTSP JADDRESS NEXT INT STACK
MICPCEMICPC+1

,IF IDN IMH,IMM

<MOYEILDMAR! IMM]<NXTSP&377>>

JITF

<HMOVEILDMAR! IMM]CNXTSP>>

JENDC

NEM BR,ADDISP3
MTCPCeMICPC+1

MACY11 27(1006) 14=DEC=76 16:44 PAGE 8-38 PAGES 0171
STACK HANDLER

20s:

R¥M1y

<MOVE!WRMEM!BRI<ADD!SP3>>

BRWRTE IMM,<<MMEND*2>>
MICPCaMICPC+1
CMOVE[WRTERR] [MM | CKHNEND=Z>5>

$ADDRESSEND OF INT STACK

cxp BR,SP3 s WRAP ARQUND
MICPC=MICPC+}

<SUBRTCIBRISP3>

Z 408 $IF YES== BRANCH
MICPCzMICPC+1

CJUMP!ZCOND 1408 INITE3000#4>1<408=INITETTV/2>>

BRWRTE IMM,5 $INDEX TO NEXT BUFFER
MICPCaMICPC+1
<MOVE!WRTEBR! INM{<5>>

SP BR,ADD,SP14 JUPDATE COPY OF POINTER
MICPCsMICPC+1
<MOVE!SPX!BRIADD{SP14>

BRWRTE IMM,STC $ADDRESS OF WRAP ARODUND POINT
HICPCEMICPC+1
<MOVE!WRTEBR} IMM[<STC>>

CHp BR,SP14 $ NRAPAROUND?
MICPCEMICPC+{
<SUBTCIBRISP14>

Z 50% $IF YES===BRANCH
MICPCSMICPC+1
<JUMPLZCOND!<S06«INITE3000#4>1<508TNITETT7/2>>

BRARTE 1IRH,2
MICPC=MICPC+1
<MOVE!WRTEBR{IMM[<20>>

sp DP, AQRB, SP1 $UPDATE PORT STATUS WORD
MICPCEMICPC+1
<MOVE{SPX{DP]AORB]SP1>

JIF DF  $LOW
RRWRTE DP,<SELA{SP10> ;READ LINE STATUS WORD

RR4 FLUSH . 3IF CLEAR ACTIVE SET===FLUSH
STATE  RCVA

ALWAYS REXIT

JENDC

JIF NDF 510w

ALWAYS FLUSH

WTCPCEMICPC+1

CTUMP I ALCNEN FLUSH=TINITE3000%4> I CFLISH=INITR777 /25>

JENDC



DMC1t
DRECHGH

[@D]
1)
(1)
1951
1)
1)
1)
1982
)
1)
1)
1953
(S
1)
1)
1954
(1)
1)
o1
19585
1956
1)
1)
1)
1)
1)
€)
o
1087
(SR
)
)
1958
[RD]
)
1)
1959
o)
(D)
1)
1060
(SR}
(B8]
1)
1741
1962
1)
[GB]
1)
(B8]
(R}
(@R}
1)
1963
1)
€1y

DMEY
DRCHGH

(BB
1964
)
[89]
1)
1965
1)
m
)
(§9)
(S8
(SR}
1y
1966
1)
(§B]
1)
(8]
1)
)
1)
1967
(1)
1)
[BD]
1968
1)
1Y
1y
1969
1)
)
(1)
1)
o)
(1)
(1)
1970
(@ B]
(BB}
1y
1971
(1
1)
(@8]
1972
1)
1)
1)
1473
1)
1)
rry
1974
1)
(BB

DDCYP PROTCCOL IMPLEMENTRTION
04=DEC=76 11134

MRC

015510
015512
015512
015514
n1s514
015516
015516
015520

015520

015522

015522

n15524
n15524
015526
015526
n15530
018530
015532
N15532
015534
nis534

615534

N15536

N15536

OnCcvYp PROTNCHL TMPLEMENTATION
0k<DEC=76 11:34

HAC

nN15540
N1s540

n15542

015542

015544

n158544

n15546
(15546
n15550
015550
n15552

015552

n1S554
015554
0155%6
n15556
n18560
n15560
015562
NiS567
N15564

n18%44

0n16S51
002642

001652
114641

0016%3
00424

003654
063234

0016585
114646

001656
001
010152

n0o

nn16s7
nd3620

001680
NRN400

001661
117174

001662
000401

NOD1663
[}
o010t77

000

N01664
N16400

no1665
n62620

NN1666
001
010243

000

001667
oot

053220
o000

001670
0164501

001674
0n2574

001672
001
Di0Z41

000

nNN1A?3
072642

001574
600776

0N16758
NROIRO

WNLRTR
115701

nnyeYT
0eENIny

MACYY

27(1006) 14=DEC=76 16344 PAGE 8=39 PAGE: 0172

STACK HANDLER

5083

NTHRES

ERRXX1:
NTRSO3

MACYl)
STACK R

NTRS{t

MICPCEMICPC+{
<MOVE ! WRMEM!IMMICINTSTK>>

ALWAYS 20%
MICPCEMICPC+1
<JUMPJALCOND | <208«INITG3000%4>1<208=INIT&TTT/2>>

BRWRTE IMM,RCL{ sPOINT TO START OF RECEIVE QUEUE
MICPCEMICPC+}
<MOVE!WRTEBR!IMMI<RCL1>>

8P BR, SELB,SP14
MICPCaMICPC+1
<MOVE|SPX!BR!SELB]SP14>

ALWAYS 308
MICPCaMICPC+1
<JUMP | ALCOND | <308=INITG300044>1<305=INITELTT7/2>>

.DSABL LSB
LDMA MM, ST
MICPCTMICPC+!

JIF IDN IMM,IMM
<MOVEILDMARIIMM|<ST5377>>

W IFF
<MOVE | LDMAR!IMMI<ST>>
+ENDC

SPBR MEMX, SELB, 3P0
MICPC2MICPCet
<MOVE|SPRRX!MEMX|SELBLSPO>

BRWRTE BR,ADD!SPO 1 SHIFT LEFT
MICPCSMICPCs+1
<MOVE|WRTEBRIBR{<RDDISPO>>

BR4 OVRRUN
MICPCEMICPC+1
<JUMPIBRACON | <OVRRUN=INIT&3000#4> ! <OVRRUN=INITE777/2>>

BRWATE IMM,1
MICPCaMICPC+1
<MOVE|WRTEBR!IMK]|<I>>

LDMA IMM, <<RTHRS+13>>
MICPCEMICPC+1

+IF IDN IMM,IMM
<MOVE!LDMAR] IMM{ <<RTHRS+3>§377>>
JIFF

<MOVE]LDMAR! IMM|<CRTHRS+3>>>
ENDC

KEMINC IMM,0
MICPCsMICPC+1
<MOVE!WRMEM] INCMAR] IMM| <0>>

27(1006) 14=DECe76 16144 PAGE 8=40 PAGE: 0173
ANDLER

MEM B8R, SELB
MICPCEMICPCe)
CHOVE L WRMEM|BR{<SELB>>

LDMA IMM, NXTSP
MICPCEMICPC+1

LJF IDN TMM,IMM

<MOVE!LDMAR! IMM|<NXTSPE3T77>>
JIFF

<MOVE {LDMARS IMM| <NXTSP>>
JENDC

LDMA MEMX,SELB|SPXISP0D
MICPCaMICPC+1

«TF IDN MEMX,IMM

<MOVE!LDMAR! IMM|<CSELB]SPXISP0O&3TT>>

IFF
<MOVE!LDMARMEMX<SELBISPX|SPO>>
LENDC

MEMINC 1IMM,201
MICPCEMICPC+Y
<MOVE!WRMEM{ INCMAR| IMM!<201>>

MEM IMM, CCRTHRS>>
MICPCEMICPC+1
CMOVE!WRMEM L IMM| CCRTHRS>>>

LOMA IMM, NXTSP
MICPCEMICPC+]

LTF IDN TMM,IMM

<MOVEJLOMAR! IMMI<KNXTSP&L3TT>>

JTFF
<MOVE|LDMAR] IMM{<NXTSP>>
LENDC

MEM IMM, INTSTK }ASSUME QUEUE WRAP AROUND
MICPCEMICPCy Y
<MOVE!WRMEM! IMM{CINTSTK>>

BRWRTE IMM,<<MMEND=2>>
MICPCmMICPC+1
CMOVE!WRTEBR] IMM | <CMMEND«2>>>

cmp BR, SPO
MICPCaMICPCy1
<SUBRTC!RR!SPO>

Z NTRS2 :IT DID WRAP ARDUND
MTCPCaMICPC+]
<JUMPIZCOND I CNTRS2=INTTE300N#4> 1 CNTRE?=INITRTTT/2>>

HRWRTE  Tve,2 17FESFT TN NEXT PAIR
MICPCENTOPC S
CVEIRITFRR] IMMIC2D>



DhCMP PROTOCOL

T
DPCHGE , MAC
(11
1975 015566
()
(1) 015588
[$31
1976 015570
()
{13 613570
(1)
1977 0155872
(1)
1y 0iss72
1)
1978 01%574
(1)
(1) 015574
(1)
1979 015576
1)
1)
(1) 015576
(1)
)
)
48]
1980 015600
1)
(1) 015600
(1Y
1991 015602
)
(1) 015602
{1
1962 015604
(1)
(1) 015604
(@B
19R3 015606
1
(1) 015606
1)
1924 015610
()
1) 915610
)
1ors
1936 015612
(1)
(1) 015612
I B]
19RT 015614
1)
(1) 015614
(BB}
1988 nNtse148
1)
DMC1 1

DDCHGH ,MAC

(1) 01%5A16
(@R

1989 015620
()

(1) 015620
(8 D]

1990 015622
(8D

(1) 015622
1)

1901 015624
1)

1) 015624
(@B

1992 015626
1)
(1Y 018626
[@D)]

1993 015630
1)
1) ¢15635
(10

1994 015632
(SR

1) 015632
(1)

1995 0156134
(@B

(1) 015634
[€h}

1996 015636
1

(1) 015636
(@B ]

1997 015640
1)

1) 015640
)

1998 015642
1)

(1) 015642
1)

199° 015644
(1)

(1
(1) 015644
1)

[§8]

(SR

2000 015648
(D]

1) 0156436
)

20M1 p15680
f1)

f1) N1S481

001700
062400

nn1701
300420

001702
063704

001703
116134

001704
00}
10174

0600

001705
043231

001706
063071

001707
non401

101710
063310

001711
104415

001712
000424

001713
062226

0n1714

pDCH4P PROTNCOL TMPLEMENTATION

06=DEC=76 11134

010400

00171
062227

0n1716
023740

001717
062222

001720
000766

001721
062223

001722
000421

01723
061231

001724
061230

401725
120600

001726
102371

0n1727
no1
002420

200
001730
100744

LLERES]
LFEETY L)

IMPLEMENTATION
06~DEC=76 11234

MACY14 27010082 14=DEC=T7€ 16344 PAGE g=4!

STACK HANDLER

MEM BR,ADD!SPO
MICPCaMICPC+1
<MOVEIE@RMEMIBRICSADD] SPO»>

NTRS2: BRARTE IMM,20
MICPCEMICPC+1
<MGVE!WRTEBR] IHM{<206>>

SPBR BR, ADRB,SP1
MICPCaMICPC+]
<MOVE!SPBRXIBRIACRBISPI>

BRO TABY
MICPCaMICPC+1

sUPDATE QUEUE POINTER

s FLAGGED BY ERROR TYPE

<JUMP!BROCON!CTAB{=INIT&3000#4> 1<TABI=INIT&L777/2>>

SNAKY  LDMA IMM, ISPi4
MICPC2MICPC+1
«IF IDN INM,IMM
<MOVEILDMAR! IMMI<CISP11&377>>
WJIFF
CMOVE[LDMARIIMMICISP11>>
LENDC

SP MEMX, SELB, SP11
MICPCEMICPC+]
<MOVE!SPX!MEMX!SELBISP11>

sp BR, INCA,5P11

MICPCaMICPC+1

<MOVE!SPX!BR}INCAISPI1>
SNAK1: BRWRTE 1IMM,1

MICPCEMICPC+1
<MOVE!WRTEBR{ IMMI<i>>

SNAK2: sP BR,AORB, SP10
MICPCEMICPC+]
<MOVE!SPX!BRIAORBISP10>

ALWAYS FLUSH

MICPCazMICPC#1

$ INCREMENT MSG EXPECTED

$UNNUMB PENING BIT TO BR

tUPDATE LIME STATUS WORD

<JUMP{ALCOND I <FLUSH=INITE3000%4> | <FLUSH=INIT&777/2>>

!

EMTRIG: BRWRTE IM¥,24
MICPCeMICPC+1
<MOVE{WRTEBR{IMM!<24>>

QUTPUT BR,<SELB!OBAL>
MICPCaMICPC+1
<MOVE|WROUT{BR|<SELBJOBA{>>

BRWRTE IMM,0
MICPCsMICPC#]

MACY11 27(1006) 14<DECe76 16144 PAGE 8=42

STACK HANDLER
<MOVE | WRTEBR! IMMI<O>>

OUTPUT BR,<SELBIOBA2>
MICPC=MICPC+1
<MOVE!WROUT!{BRI<SELBlOBA2>>

SPBR IBUS,BM873,5P0
MICPCaMICPC+1
<MOVE!SPBRX!IBUS}BMB7318P0>

OUTPUT BR,SELB}OUTDAl
MICPCeMICPC+1
<MOVE!WROUT!BR]<SELBJOUTDAI>>

BRWRTE IMM,366
MICPCeMICPC+{
<MOVE!WRTFBRIIMM1<366>>

DUTPUT BR, SELBIOUTDA?2
MICPCaMICPC+{
<HOVE!WROUTI{RRI<SELBIOUTDA2>>

EMé6 3 BRWRTE 1IMM,21
MICPC=MICPC+1
<MOVE|WRTEBR!TMM[<21>>

oy BR,<SELB|OBR>
MICPCeMICPC+{
<MOVE I WROUTX!RRI<SELB|OBR>>

our BR, <SELB|ONPR>»
HICPC2MICPC+y
<MOVE!WROUTX!BRICSELBIONPR>>

EMis: BRWRTE IBUS,NPR
MICPCEMICPC+1
<MOVEIWRTERR! TBUS]<NPR>>

BRO CKTIME
MICPCaMICPC+1

$READ BM873 ADDRESSw==

JSET UP LOW BYTE OF ADDRESS

$tHIGH BYTE BASE FOR ROM BOQT

JMASK FOR TIMER AND ALSO TC START NPR

JREAD NPR CONTROL

<JUKPIBROCON! <CKTIME«INTTLI000#4> I <CKTIME=INITSET777/2>>

MEMADR RM1

MICPC=MICPC+1

JIF B

CHOVE I WRMEM!CRMI=INIT&777/2>>
JIFF

CMOVE!WRMEM] [ <PMI=INIT&777/2>>

LENDC
" ALWAYS ACLOW
MICPC=MTCPC+1

s IF NPR DONE

CJUMPLALCOND { <ACLOW=INTT&30N0#4> I KACLOW=THITET77/2>>

TAaBUPD: SPHR IRUS, RCVCON, SPO
2ICPC=MTCOC+1
CMIIVF t CRRERBY I TRUHCIDOVOANICDAY

sREAD PECKTVFR CONTROL REG

PAGE:

PAGE?

0174

017s




DMC11 DDC#P PROTOCOHL

DDCHEGH (MAC

1)
2002
(SR
1)
13
2003
1)
1
(D)
2004
€1
1)
(R}
(€8]
1y
)
(1)
2005
1)
(SR}
(&%)
2006
1)
(v
1)
2007
1
(1
(i)
2008
1
o
1)
2009
(@8]
(@B
(@B
2010
[@9]
1}
[N}
2011
13
(1Y
1)
2012
20121
)
1)
2014
(RD]
1)
(0
(88
1)
1

DMC11

015552
015652
nN1%5654
06156854

15656

015656

N18660
015660
015662
015662
n15664
015664
015666
015666
015670
nis5670
015672
nN15672
015674
015674
015676
015676

n1s700

015700

nnhCMP PROTDCOL

DDCHGF MAC

)
2015
€1}
(2
21
)
2016
{1y
(@8]
1)
2017
201%
2019
1)
tH
(1)
[SR)
[SB]
(@8]
(1
2020
(1)
(89
1
2029
(1)
o)
(BB}
2022
(@8]
(@)
(Y
2023
1)
0
1
2024
[G3]
1
(1)
202%
1)
1
o)
2028
)
[§8}
(1)
027
1)
iy
1
202¢
(@]
(B8]
i

ni5702
nis70?

615702
n15704

015704

015706

n15706

015710
515710
015712
015712
015714
015714
615718
015716
015720
015770
015722
015722
015724
n15724
nN15724
015724
n18730

0Y8TY

06-DEC-76

0n1732
9€0400

001733
10345}y

001734
oot
010154

noo

001735
000402

001736
n76670

001737
076611

091740
076612

001741
0T6h14

001742
076616

001743
076617

001744
000460

001748

not
010210

200

0N1746
0n2774

n01747

003004

0n1759
201
010017

noo

001781
104442

001752
000402

001753
063004

001754
023140

0n178s
062006

001756
023160

0017%7
062107

roy76n
105 36h

0ngIAY
NAGANT

TMPLEMENTATION

IMPLEMENTATION
nNe=NEC=76 11134

MACY1] 27(1006) 14-DEC=T76 163144 PAGE =43 DAGE:
STACK HBNDLER

TAB1:

BRWRTE BR,ADDISPO ySHIFT LEFT
MICPCaMICPC+t

<MOVE|WRTEBRIBR{<ADDISPO>>

BR7 IDLE JRECEIVE ACTIVE=«IDLE
MICPCOMICPC+1

<JUMPIBRTCON!CIDLE=INITS3000%4> | CIDLE=INIT&T777/2>>

LDMA IMM, ING1O
MICPCEMICPCe1

«IF IDN IMM,IMM
<MOVE!LDMAR!IMMI<KIMG10&377>>
+IFF

<MOVE!LDMAR! IMM!CIMGL0>>
+ENDC

BRWRTE IMM,2
MICPCEMICPC+1
CMOVELIWRTFRR| IMM]<2>>

MEMINC BR, AANDB!SP10 $1SAVE BIT 1 OF SP1¢
MICPCIMICPC+1
<MOVE!WRMEM! INCMARIBRICAANDB!SP10>>

MEMINC BR,SELAISP1Y 3 SAVE SP11
MICPCEMICPC+1
<MOVE!WRMEM!INCMARIBRICSELAISP11>>

MEMINC BR,SELA}SP12 1SAVE SP§2
MICPCEMICPC+1
<MOVE!WRMEM| INCMARIBRI<SELALSP12>>

MEMINC BR,SELA{SP14 ISAVE SP14
MICPCEMICPC+l
CMOVE{ WRMEM| INCMARIBR}<SELALISP14>>

MEMINC BR,SELA!SP16 1SAVE SP16
MICPCEMICPC+1
CMOVE!WRMEM! INCMARIBRICSELALSP16>>

MFMINC BR,SELAISP1? 1SAVE SP17
HWICPCEMICPC+1
<MOVE!WRMEM! INCMAR!BRICSELALSP17>>

JMAR NOV POINTS TO BASE
STRTE RB2 300 NOT CHANGE BR UNTIL RBO
MICPCaMICPC+1
<MOVE!WRTEBR! IMM]CRE2=INIT&777/2>>
LDMA IMM, TABST $POINT TO TABLE UPDATE STATE
MICPCEMICPC+1
+IF IDN IMM,IMM
<MOVE!LDMAR! IMMIKTABSTE377>>

JIFF
<MOVE!LDMAR!TMMICTABST>>
JENDC

MACY11 27(1006) 14=DEC=76 16144 PAGE 8=44 PAGE:
STACK HANDLER

EC2:

ECX:

PSTATE  TBU1 yNEW PORT STATE ADDRESS
MEM IMM, <<TBUL=INIT&??7/2>>

MICPCEMICPC+1

<MOVE!WRMEM! IMMI<<TBUI®INITRET77/2>>>

sp IMM, 4,5P4 JINITIALIZE COUNT
MICPC=MICPC41
<MOVE!SPX|IMM]41SP4>

sNOTEs FIRST 6 RAM LOCATIONS ARE NOT WRITTEN
3} TO CORE TABLE,

LDMA IMM,BASE

WiCPCaNICPCr]

oIF IDN TMM, IMM

CMOVE!LDMAR! IMM!<BASE&377>>

«IFF
<MOVEL!LDMAR!IMM;<BASE>>
«ENDC

ALWAYS RBO
MICPC=MICPC+1
<JUMP{ALCOND ! <RBO=INITL3000#4> | <RBO~INITL?77/2>>

BRWRTE 1IMM,2 s INCREMENT COUNT/TEST
MICPCIMICPCH1
<MOVEIWRTEBR} IMM]<2>>

Lid BR, ADD, SP4
MICPCaMICPC+1
<MOVE{SPX{BR{ADD]ISP4>

sp IBUS, IOBAY,SPO
MICPCaMICPC+1
<MOVE!SPX|IBUSIIOBA1lSPO>

yPOINT TO NEXT ADDRESS

OUTPUT BR,ADD!OBAL
MICPC=MICPC+1
<MOVE!WROUT!BR!<ADDIOBAR1>>

se IBUS, T0BA2, SPO
MICPCEMICPC+1
<MOVE!SPX!{TBUS!IOBA2!SPO>

OUTPUT BR,AC!0OBA2
MICPC=MICPC+1
<HOVE!WROUT!BR!<ACJOBA2>>

< TARMXT
MICPCZMICPCHY
CTIMPICCONDICTABMXT=INITL 30N 0#4> I CTABMXT=INITRTTT /25>

BRUPTE BR,SELA!SPL 1FEAD PORT STATHS
MICPCZMICECs !
<NVE!WRTFBRIRFICSELAISP1>>

0176

0177



DMC11 DDCMP PROTOCOL TMPLEMENTATION MACY11 27(1006) 14=DEC=T6 16144 PAGE 8=45 . PAGE: 0178
DDCHGH MAC 06=DEC=76 11234 STACK HANDLER
2029 613732 BRO 308 3INIT MODE, WRITE OUT 200 BYTES
1) 501762 MICPC=MICPC+1
(1) 015732 116374 <JUMP!BROCON]IC33§=INITE3000#4>1<308-INITET77/2>>
1)
2030 gOTHERWISE ONLY WRITE OUT ERROR COUNTERS
2031 015734 BRWRTE BRILDWAR,SELA[SP4 $READ COUNTER
(4D 5061763 MICPCsMITPC+!
(1) 015734 070614 <MOVE|WRTEBR}BR]LDMAR}<SELA!SP4>>
[S B
2032 015736 BR4 208 : 3ALL DONE
(SB) 001764 MICPCaMICEC+i
(1) 0157386 117371 <IUMPIBRICON}<208=INITE3000#4>1<208=TNITLTTT /20>
(1)
2033 015740 1082 OUTPUT MEMXiINCHAR,SELBIOUTDAR 3 STORE COUNTS OF ERRORS
1) 001765 MICPC=MICPC+1
(1) 015749 056222 <MOVE | WROUT!MEMX} INCMAR]<SELBIQUTDA1>>
1)
2034 015742 QUTPUT MEMX!INCMAR,SELBLOUTDA2
(S D] 001765 HICPCaMICPC+]
(1) 015742 056223 CMOVE | ¥KOUTIMESL [ INCMAR{ <KELB!JUTDA2>>
(S 8] ’
2038 oot +1F NDF $LOa
2034 015744 sP IBUS PRy SPC
12 001767 . MICPC2MICPC+1
1) 015744 123200 <MOVE}SPX!IBUS!WPR]SPO>
(1
2037 000 LENDC
2033 015746 ALWAYS RKS
€1 003770 MICPC=MICPC+1
€11 015744 104622 <JUMP | ALCOND ! <RKB=INITG3000#4> { <RKE=INIT&T77/2>>
1)
2037 015759 2081 LDMA IMM, TABST
) 001771 HICPCRMIZPOe}
[GB] 00t oIF IDN IMM, IMM
(1) 015752 010210 <MOVE!LDMAR! IMK < TABSTEITT>>
5] JIFF
(S B} <MOVE|LDMAR] IMH:<TABST>>
1) a0 +ENDC
(@8]
2040 015752 PSTATE I3
(1) 015752 MEM IMH,K<I3«INITETT7/2>>
(&2 001772 MICPCaMICPC+)
(2) 015752 002460 <HOVE! WRMEM] IMMI<<I3=INIT&TT7/2>>>
(2) )
2041 015754 ALWAYS RM1
1) 001773 MICPC=MICPC+1
£1) 015754 104420 <JUMP!ALCOND}<RM1=INIT&3000#4> I <RM1«INITELTTTI/2>>
1)
2042 018756 308 BRWRTE BR!LDMAR, SELAISP4 $READ COUNTER
[@D] 001774 MICPCaMICPC+1
(5 $IE785  n7ns0d <MOVE!WRTEBRIBR!LDHARICSELA!SP4>>
(B8]
2043 015760 BRY7 208 3$ALL DONE
1 00177 MICPCRMICPC+1
1) 015760 117771 <JUMP[BR7CON!<208=INIT&3000#4>1<205=INIT&T77/2>>
€1
DMC11 DDCHP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DECe76 16344 PAGE B8=45 PAGE: 0179
DDCHGR ,™AC 06=DFC=76 11134 STACK HANDLER
2044 015762 ALWAYS 108 JKEEP GOING
(@D 001778 MICPCeMICPC+1 .
(1Y 015762 114765 . <JUMPJALCOND!<108=INIT&3000%4>|<10S=INITET777/2>>
(@8]
2045 013764 S$2ZERD
(1} 001777 MICPC=MICPC+]
(1) 015764 0000609 000000
1)
204+ 1
2047 00000t JEND
. ARS, 015766 a60

ERRORS DETECTED: 0
DEFAULT GLORALS GENERATED: 0

+DPCMP/CRF /DS CRFLPMCHGH, HILOW, DDCHGH
RUN-TIME: 16 31 ,1 SECONDS
RUN-TIME RATIO: 189/48=3,8
COP® USED: 7K (13 PAGES)

1623 00200

1624

1625

162¢ JEHRKFERAFREBERERAF AR ARG R Ny TEST | a# t3 2] * 22
1627 $#TEST OF BR RIGHT SHIFT

1629 y#VERIFY THAT A DEST OF BR RSH (01i3) OF A MICRU=INSTRUCTION
1F£29 1#SHIFTS THE RESULTING BR DATA RIGHT ONCE,

1630 IEP T P enw
1631

1632 s TEST

16133 [T ——

1631 £12737  op L 2 2¢ TETY: MOV L3 T™O

1635 012737 016100 001216 Mov #TST2,NEXT

1636 $R1 CONTAINS BASE DMCii ADDRESS

1637 014002 104412 MSTCLR tMASTER CLEAR DMC11



DZDMH MACY11 27(1n06)
DZDMH , P1Y 09=NFC=76
1638 016004 013701
1639 016010 005011
1640 016012 01270%
1641 016016 010561
1642 016022 1n4414
1543 016024 120500
1644 016026 104414
1645 016030 061620
1646 016032 104414
1647 016034 061225
164R 016036 006008
1643 016040 116104
1650 016044 120504
1651 016046 001401
1652 016050 13104012
1653 016052
1654 016052 104414
1655 016054 061620
1656 016056 104414
1657 016060 0&1225
1658 016062 006005
1659 016064 116104
1660 016070 120504
1661 016072 001401
1662 016074 104012
1663 016076 104400
1664
1665
166&
1667
1668
1669
1670
1671
1672
1673 0i16100 012737
1674 016106 012737
1675 N16114 012737
1676
1877 016122 032737
179 Nn16130 N0N1430
1679 016132 005000
1AR0 016134 012702
1681 016140
1682 016140 012711
16RY 016144 010061
1hR4  n16150 N10261
1685 r£16154 052711
1686 016160 016104
1687 0N16164 020204
16RR 016166 001401
1689 0163170 104001
1690 n16172 104401
1691 016174 0002419
1692 016176 096102
1£93  n16200 001357
DZDMH ¥ACY1] 27{1006)
D7NVH P NGe=NFC=T6
1A84 Nn16202 0N5200
16495 016204 022700
1696 016210 007351
1697 016212 104400
1598
1599
1700
170
1702
1701
1704
1708
170k
1707 0167214 012737
1708 0162272 12737
1702 016230 012737
1710
1711 016236 104412
1712 016240 032737
1713 016246 001432
1714 016250 005000
1715 0162%2 012702
1716 016256
1717 016256 005102
1718 016260 012711
1719 0168264 0100614
1720 016270 0102614
1721 016274 05271t
1722 Nni16300 016104
1723 016304 020204
1724 016306 001401
1725 016310 104001
1726 016312 104401
1727 016314 0665162
1728 Nn16316 000241
1729 016320 005102
1730 016322 001358
1731 016324 005200
1732 n16326 022700
1733 016332 001347
1734 016334 104400
1735
1736
1737
1738
1739
1740
1741
1742
1743
1744
1745 016336 012737
1746 A1RI44 112737
1747 01352 N12737
1748
1749 ntm3en 10412

1

1

14=DFC=T76

4159
001404

082525
000004

000005

000005

000002
016214
016140

100000

000001

002000
000004
000006
p20000
000004

001226
001216
001220

001366

16332 PAGE 35

PAGE?

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

183

281

TST21

183
2ss
3

43t

14=DEC=76 16332 PAGE 36
4159

002000

nnooo3
016336
016260

100000

nonnoy

002000
000004
noo00s
n20000
000004

002000

0nnond
n1KS16
N1R374

001226
001216
001220

001366

001226
H01214
na1220

CRAM WRITE/READ

w
@
Py

TST3:

18y
283

is1

431

581

TSTé?

MoV DMCSR,R1 3R1 = DMC BASE ADDRESS

CLR (R1) sCLEAR SELO

MoV #52525,RS $START WITH 125

MOV RS, 4(RY) 1 PORT4.125

ROMCLK yNEXT WORD IS INSTRUCTION, ROMCLK PC35304
120500 $BR . PORT4

ROMCLK JNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
061620 1BR RSH.BR, SHIFT BR RIGHT

ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
061225 sy PORTS.BR

ROR RS 1RS = “EXPECTED"

MOVB S(R1),R4 3R4 = "FOUND"

CMPB RS,R4 3DID BR SHIFT RIGHT ONCE?

BEG 1s $BR IF YES

RLT 12 $BR RIGHT SHIFT ERROR

ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC25304
061620 sBR RSH.BR, SHFT BR RIGHT AGAIN

ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLX PC=5304
061225 1 PORTSLBR

ROR RS JR5 = "EXPECTED®

MOVB S(R1)4R4 sR4 = "FOUND®

CMPB RS, R4 3DID BR SHIFT RIGHT?

BEQ 28 sBR IF YES

HLT 12 1BR RIGHT SHIFT ERROR

SCOPE . 1SCOPE THIS TEST

pau » e # TEST 2 sues
$#I0OP CRAM WRITE/READ TEST
s#FLOAT A { THROUGH EACH CRAM LOCATION

pew * - 300046 0 0 0

s TEST 2
jesneneceranven
MOV #2,TSTNO
MOV $TST3, NEXT
MoV #38,L0CK
$R1 CONTAINS BASE DMC11 ADDRESS
BIT #BIT1S,STATY $DOES DMC HAVE CRAM?
BEQ Ss $SKIP TEST IF NO CRAM
CLR RO JRO = CRAM ADDRESS
MOV #1,R2 1R2 = WRITE DATA
Mov #BIT10, (R1) $SET ROMD
MOV RO,4(R1) sWRITE ADDRESS TO SEL4
Mov R2,6(RY) s$LOAD SEL6 WITH WRITE DATA
BIS #BIT13, (R1) $WRITE SEL6 INTO CRAM
MoV 4(R1),R4 $READ CRAM INTO "FOUND®
(o] R2,R4 318 DATA CORRECT?
BEQ L1] $BR IF OK
HLT ] 3 ERROR
SCOPY
CLC $CLEAR CARRY
ROL R2 $SHIFT WRITE DATA
BNE 23 $BR IF NOT DONE THIS ADDRESS
PAGE:
TESTS
INC RO sBUMP TO NEXT CRAM ADDRESS
o1 #2000,RO 1DONE YET?
BNE 1s $BR IF MO
SCOPE 1 SCOPE THIS TEST
H * * TEST 3 *
1#10P CRAM WRITE/READ TEST
1#FLOAT A 0 THROUGH EACE CRAM LOCATION
1t ¥ HEERE i) *
1 TEST 3
jeecssccanermne
MOV #3,TSTNO
®OV #TST4E, NEXT
MoV #38,L0CK
sRY CONTAINS BASE DMCii ADDRESS
MSTCLR JMASTER CLEAR DMC11g
BIT #BIT15,STATY 1DOES DMC HAVE CRAM?
BEQ L] $SKIP TEST IF NO CRAM
CLR RO 3RO =& CRAM ADDRESS
MOV #1,R2 JR2 = WRITE DATA
coM R2 JMAKE IT A FLOATING ZERO
MOV #BITL0, (R1) 3}SET ROMO
MoV RO,4(R1) $WRITE ADDRESS TO SEL4
MoV R2,6(R1) 3LOAD SEL6 WITH WRITE DATA
BIS #BIT13, (R1) $WRITE SEL6 INTO CRAM
Mov 4(R1},R4 $READ CRAM INTO "FOUND"
cMp RZ,R4 315 DATA CORRECT?
BEQ 43 sBR IF OK
HLT 1 $ ERROR
SCoPL
coM P2 $BACK TO FLOATING ONE
cLc $CLEAR CARRY
ROL R2 3SHIFT WRITE DATA
BNE 28 $8R IF HOT NDONE THIS ADDRESS
e RO sBUMP TO NEXT CRAM ADDRESS
CHP #2000,RO $DONE YET?
BNE 18 3BR IF NO
SCOPE 1SCOPE THIS TEST
pRBNE * * TEST 4 A% U2 RRFSBTRBEREBRBHSSR RS

3#I0P CRAM DUAL ADDRESSING TEST
y#WRITE EACH ADDPRESS INTO ITSELF,READ EACW
;#ADDRFSS TO VERIFY CORRECT ADDRESSING

1 * * Hranrey * HERFSBRRRRRRARR R B ENE Y
s TEST 4

|eeerrencaemnnn

8NV #4,TSTNO

MOV ATSTS,NEXT

“ny 248,LOCY

$F1 CONTAINS BASE D™Ci1 ADDRESS
#STCLR s"ASTER CLERR DMC11

c180

0181



DZDMH  MACYLY 27[1006)
DZDMK, P11 09~DEC=76
1750 016362 032737
1751 016370 001451
1782 016372 005000
1783 016374 010002
1734 016376 012711
1755 016402 010061
1756 016406 010061
1757 016412 052711
1768 016416 00%061
1759 018422 C16104
1760 016426 020004
1761 16430 001408
1762 016432 104001
1763 016434 104401
1764 016436 005200
1765 016440 022700
1766 016444 001353
1767 016446 005000
1768 016450 012737
1769 016456 0106002
1770 016460 012711
1771 016464 010061
1772 016470 016104
1773 016474 020004
1774 016476 001401
1775 216500 104002
1776 016502 10440t
1777 016504 005200
1778 016506 022700
1779 016512 001361
1780 0iRSi4 iN4400
1781
1782
17813
1784
1785
1726
1787
178%
1783
1790
1791
1792 016516 012737
1793 016524 012737
1794 016532 012737
1795
1796 016540 104412
1797 016542 032737
1798 016550 001431
1799 015552 005011
1R00  015%54 004737
1R01 016560 012709
1802 N16564 005002
1203 016566 010261
1804 016572 012711
1805 N16576 01100S
DZDMH  MACY11 27(1Nn06)
DZDMH P11 09=DFC=76
1806 0166006 016104
1807 016604 020504
1808 016606 00140%
1502 016A10 104003
1810 016612 005011
1911 016614 005061
1812 016620 10440¢
1813 016622 005202
1814 016624 005720
1815 016626 022702
1814 016632 001355
1817 016634 104400
1814
1830
1820
1821
1822
1823
1R2¢
125
1824 .
1827 016636 012737
1828 N16644 012737
1929 016652 012737
183c
1831 018660 104412
1837 016662 032737
1733 016670 001454
1832 016672 005037
1835 016676 0912700
1836 016702 0472737
1837 016710 042737
1RIF 016716 153737
1838 016724 153737
1840 016732 104414
1841 016734 010000
1747 016736 104414
1843 016740 004000
1844 016742 010061
1845 016746 104414
1R4A  0167%0 122500
1847 016752 104414
1R42 016754 040620
1849 016756 104414
1RSN 016760 061225
1851 016762 01000%
1852 016764 116104
1883 016779  §20504
1R%4 016772 0nj401
1855 016774 158010
1856 NiRTT76 1041601
1Rs7 n{70n9 onnz4%
1854 017002 106100
1B5% 017004 001336
18610 N179n6 005217
18631 017012 06927137

14=DEC~=76

14159

100000

002000
000004
000006
020000
000006
000006

002000

016456

002000

0600004

000006 -

002000

000005
016636
016566

100000

035602
011766

000004
602000

14=DEC=76

14159

000006

000006

002000

000006
017024
016702

100000

034704
000001
000377
000003
034704
034765

000004

0n0eos

n34704
nranng

001366

001220

001226
001216
001220

001366

001226
001216
001220

001366

016734
016740
016734
n16740

n341n4

16132 PAGE 37

CRAM WRITE/READ

28t

3s:

TSTS3

182

16832 PAGE 38

CRAM WRITE/READ

283

3s¢

TST6S

6651

6881

6781t

PAGE® 0182

TESTS
BIT 8BIT1S,STAT1 3DOES DMC HAVE CRAM?
BEQ 53 © 3SKIP TEST IF NO CRAM
CLR RO ;R0 =CRAM ADDRESS
NOV. .RO,R2. . $SAVE R2 FOR TYPEDUT
MOY - #BIT10,(R1) $SET ROMO
MOV - - RO, 4(RY) §WRITE ADDRESS TQ SEL4
-MO¥ RO+6(RL) sLOAD SEL6 WITH WRITE DATA
BIS #BIT13, (R} 1WRITE CRAMW
CLR 6(R1) sCLEAR SEL 6
vay 6CR1),R4 y SHOULD READ BACK OWN ADDRESS
cMp RO, R4 315 DATA CORRECT?
BEQ 1) 3BR IF YES
HLT 1 sDATR ERROR
SCOPY sLOCP TO {3 IF SW09=1
INC RO §yBUMP TO NEXT ADDRESS
CKp #2000, R0 3$DONE WRITING YET?
BNE 18 $BR IF NO
CLR RO $RESTART AT ADDRESS 0
MoV #38,LOCK SNEW SCOP1
Moy RO,R2 $SAVE R2 FOR TYPEQUT
Mov 4BIT10,(RY) 1SET ROMO
MOV RO, 4(R1) $SEL4 = CRAM ADDRESS
MOV 6(R1),R4 $READ CRAM INTO “FOUND®
cMp RO, R4 . . 115 DATA CURRECT?
BEQ 44 $sBR IF YES
HLT 2 3DUAL ADDRESSING ERROR
sCoPy 3LO0P TO 35 IF SW0931
INC RO yBUMP TO NEXT ADDRESS
CHp $2000,R0 3DONE WRITING YET?
BNE 3s $BR IF NO
soorE $SCOPE THIS TEST

* * TEST 5 S¥ssssssssitsnbdsnutenioesss

' * ¥

y#I0P CRAM READ TEST

$#THIS TEST WRITES THE CRAM WITH THE CROM MICRO=CODE MAP
$#THEN READS IT BACK AND COMPARES EACH ADDRESS WITH THE
1#DUPLICATE OF THE CROM MICROeCODE,

't * e » * *

3 TEST §
TP —
MOV 45, TSTNOD
MOV #TST6, NEXT
MoV $18,L0CK

JR1 CONTAINS BASE DMCi1i ADDRESS
MSTCLR $MASTER CLEAR DMCi1
BIT $BIT1S,STATY 115 IT RAM OR ROM
BEQ 38 3SKIP TEST IF CROM
CLR (R1) sCLEAR RUN
JSR PC, WROM JWRITE CRAM WITH MAP
MoV RROMMAP,RS | jSOFTWARE PCINTER TC CROM DUPLICATE
CLR R2 tR2 a CROM ADDRESS
MOV R2s4(R1) JWRITE CROM ADDRESS TD SEL4
MOV . #BIT10,(R1) $SET CROMO
MOV (ROY,RS $PUT ®EXPECTED" IN RS

PAGE: 0183

TESTS
MOV 6(R1), R4 $PUT "FOUND" IN R4
cMp R5,R4 JCOMPARE HARD ROM TO SOFT DUPLICATE
BEQ 28. $BR IF OK
HLT 3 $CRAM READ ERROR!
CLR (R1) - 3CLR BIT10
CLR 6C(R1) JCLEAR SEL®
SCOPY JLOOP TO 18 IF SW09=1
INC R2 3INC TO NEXT CROM ADDRESS
TST (ROY+ JPOP RO BY 2
cMp #2000, R2 $DONE 1K YET?
BNE 19 1BR IF NO

SCOPE 3 SCOPE THIS TEST

H 1222 * % TEST 6 #% R SSaasi Nt s e bt iR eReN 0 $u%
1#I0P MATIN MEMORY TEST
3 #FLOAT A 1 THROUGH ALL MAIN MEMORY LOCATIONS

MOV 46, TSTND
MOV $TST7,NEXT
MoV #658,LOCK
3R} CONTAINS BASE DMC1j ADDRESS
MSTCLR sMASTER CLEAR DMC11
BIT #BIT1S5,8TATY 1IS THIS AN I0P?
BEQ 28 . $SKIP TEST IF NO
CLR FLAG $START WITH ADDRESS 0
MOV #1:R0 §START WITH BIT 0
BIC #377,668 3JCLEAR ADDRESS FIELD OF INSTRUCTION
BIC 43,688 sCLEAR ADDRESS FIELD NF INSTRUCTION
BISB FLAG: 668 $1ADD ADDRESS TO INSTRUCTION
BIsSB FLAG#+1,688 $ADD ADDRESS TO INSTRUCTION
ROMCLK tNEXT WORD IS INSTRUCTION, ROMCLK PCs5304
0100006 sLOAD MAR LD WITH ADDRESS IN FLAG
ROBCLK FNEXT ®ORD IS IHSTRUCTIOH,
004000 s LOAD MAR HI
MoV RO, 4(R1) sWRITE PATTERN IN PORT4
ROMCLK tNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
122500 $MOVE PORT4 TO MEMORY
ROMCLK . tNEXT WORD IS INSTRUCTION, ROMCLK PC=$5304
040620 3MOVE MEMORY TO BR
ROMCLK yNEXT WORD IS INSTRUCTION, ROMCLK PC25304
61225 $MOVE BR TO PORTS
MOov RO, PS tPUT "EXPECTED" IN RS
MOVB S(R1},R4 sPUT "FOUND™ IN R4
CMPR R5,R4 sDATA CORRECT?
REG 678 1BR IF YES
HLT 10 1DATA ERROR
SCOPY 1SW09=17?
cue sCLEAR CARRY
POLA RO sSHIFT RIT TN RO
ANF. 655 sPOME IF RO=0
INC FLAG $NFXT ANDWESS

cap B2000,F1AC sLAST ANDEESS?



DZDMH MACY11 27¢1006) 14«DFEC=76 16132 PAGE
DZDMHE P11t N9=DECe76 14359 I0P TEST
1862 017020 001326
1863 017022 104400
1864
1RES
1BER
1867
1869
1869
1870
1871
1872
1873 017024 012737 000007 001226
1874 017032 012737 017216 001246
1878 017040 (0312737 017072 001220
1875
1877 017046 3104412
187R 017050 032737 100000 001366
1879 017056 001486
1880 017060 005037 034704
1881 017064 012700 000001
1882 017070 005100
1883 017072 042737 000377 017124
1884 017100 042737 000003 017130
1885 017106 153737 034704 017124
1886 017114 153737 034705 017130
1887 017122 104414
1R8% 017124 010000
1RR9 017126 104414
1890 017130 004000
1891 017132 010061 000004
1892 017136 1604414
1893 017140 522500
1893 017142 104414
1895 017144 040620
1896 017146 104414
1897 017150 061225
1898 017152 010005
1999 017154 116104 000005
1900 017160 120504
1901 017162 001401
1902 017164 104010
1903 017166 104401
1904 017170 008900
1905 017172 00024Y
1906 017174 106100
1907 017176 0n1334
1908 017200 005237 034704
1909 017204 022737 902000 034704
1910 017212 001324
1911 017214 10édo00
1912
1913
1914
1915
191F
1917
DZDMH  MACY11 27(1006) 14=DEC=76 16132 PAGE
DZDMH F11 NA=NEC=76 14159 10p TEST
1918
1919
1920
1921
1927 017216 012737 000010 001226
1923 017224 012737 017516 001216
1924 017232 012737 0172%6 001220
1925
1926 017240 104412
1927 017242 032737 100000 001366
1929 017250 NO1S2t
1929 017252 0nNS037 034704
1930 0172%6 0313702 034704
193: 517282 042737 CCO3TY g7
1932 017270 042737 000003 . 017320
1933 017276 153737 034704 017314
1934 017304 153737 034705 017320
193% 017312 104414
1936 017314 010009
1937 017316 104414
1938 017320 004000
1939 017322 010261 000004
1940 017326 104414
1941 017330 122500
1942 017332 104414
1943 017334 N40620
1944 017336 104414
1945 Nn17340 061225
1946 017342 030208
1947 017344 116104 000008
1948 017350 120504
1949 017352 oniaot
1950 0173%4 104010
19%1 017356 104401
1952 017360 005237 034704
1953 017364 022737 002000 034704
1954 017372 001331
1955 017374 012737 017406 001220
1956 017402 nO%N37 034704
1957 017406 013702 034704
1958 017412 042737 000377 017444
1959 017420 042737 000003 017450
1966 017426 183737 N34704 017444
1961 017434 153737 034705 017450
1962 017442 104414
1963 n17444 010000
1964 017445 104414
1865 017450 6ndn00
1966 017452 104411
1967 0317453 N40A2D
1949  A17456 10447194
1967 017457 nK31725
1970 617462 010205
1971 N17464 116104 0NO73S
1972  n17470 120804
1673 174712 Aniant

39

282

8Tt

183
64351
6581

6681
6883

6782

281

40

TST101

181

2

T8t

ist

48t

581

as1

PAGET 0184

BNE 18 1BR IF NO
SCOPE 3SCOPE THIS TEST
jeraen 2 TEST 7 ##

31#I0P MAIN MEMORY TEST
y#FLOAT R 0 THROUGH ALL MAIN MEMORY LOCATIONS

1 TEST 7
jeeceovsssurnen
Mov #7,TSTNO
MOV #T8T10,NEXT
MoV $658,LOCK
3R] CONTAINS BASE DMC11 ADDRESS
MSTCLR $MASTER CLEAR DMC11
BIT #BITLS,STATY 118 THIS AN I0P7?
BEQ s $SKIP TEST IF NO
CLR FLAG 3§ START WITH ADDRESS 0
MOV $1,R0 $START WITH BIT 0
caM RO 3CHANGE TO FLOATING 0
BIC #377,668 1CLEAR ADDRESS FIELD OF INSTRUCTION
BIC $3.688 JCLEAR ADDRESS FIELD OF INSTRUCTION
BISB FLAG, 668 yADD ADDRESS TQ INSTRUCTION
BISB FLAG+1,688 $1ADD ADDRESS TO INSTRUCTION
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S5304
010000 1LOAD MAR LO WITH ADDRESS IN FLAG
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCs5304
004000 JLORD MAR HI
MOV RO, 4(RY) JWRITE PATTERN IN PORT4
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCa5304
122500 $MOVE PORT4 TO MEMORY
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC35304
040620 JMOVE MEMORY TO BR
ROMCLK $JNEXT WORD IS INSTRUCTION, ROMCLK PCs5304
61228 $MOVE BR. TO PORTS
MOV RO,RS sPUT "EXPECTED® IN RS
Move S(R1),R4 1PUT *"FOUND® IN R4
CMPB RS, R4 3DATA CORRECT?
BEQ 678 1BR IF YES
HLT 10 3DATA ERROR
SCOPY 1SW09s1?
com RO $CHARGE TO FLOATING 1
CLC 3CLEAR CAPRRY
ROLB RO 3 SHIFT BIT IN RO
BNE 643 3DONE IF ROs0
INC FLAG INEXT ADDRESS
cve $2000,FLAG $LAST ADDRESS?
BNE is 1BR IF NO
SCOPE 18COPE THIS TEST
The » TEST 10 #asssstittsnssss s nssusnsnes

3#10P MAIN MEMORY DUAL ADDRESSING TEST
y*#LOAD EACH MEMORY LOCATION WITH ITS OwN ADDRESS
1#READ BACK EACH LOCATION TO VERIFY CORRECT ADDRESSING

PAGE:T 01tds

JILES SRR RN RN ERE RSB FF R RN PN ER R DU P IR DR EBREERABAB SRR DR U BB RPN

3 TEST {0

=evenvsnsvenes
MOV $10,TSTNO

NOV #TST11,NEXT

MOV #18,L0OCK

yJRi CONTAINS BASE DMC11{ ADDRESS

MSTCLR JMASTER CLEAR DMCi1
BIT #BIT15,STATY 318 THIS AN 1DP?
BEQ 98 $8KIP TEST IF NO
CLR FLAG 3START AT ADDRESS 0

MOV FLAG,R2 $PUT DATA IN R2
BIC 2377,2¢ 1CLEAR ADORESS FIFLD OF INSTRUCTION

BIC 3,78 3CLEAR ADDRESS FIFELD OF INSTRUCTION
B18B FLAG, 28 1ADD ADDRESS TO INSTRUCTION
BI1S8 FLAGH1, 75 JADD ADDRESS TO INSTRUCTION

ROMCLK §NEXT WORD 1S INSTRUCTION, ROMCLK PC®5304
010000 JLOAD MAR LO

ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC35304
004000 1LORD MAR HI

xov R2:4(RY)

ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCm5304
1228500 JMOVE PORT4 TO MEMORY

ROMCLK sNEXT WORD I8 INSTRUCTION, ROMCLK PCz5304
040620 JMOVE MEMORY TO THE BR

ROMCLK pNEXT WORD IS INSTRUCTION, ROMCLK PCe5304
61228 $MOV BR TO PORTS

MOV R24RS yPUT "EXPECTED" IN RS

Move 5(R1),Ré $PUT "FOUND™ IN R4

CMPR RS, R4 $DATA CORRECT?

BEOQ 3 1BR IF YES

HLT 10 3DATA ERROR

8COPY $5W0931?

INC FLAG SNEXT ADDRESS

CMp #2000,FLAG yLAST ADDRESS

BNE 18 $BR IF NO

MOV #48,L0CK $NEW SCOPE |

CLR FLAG 3PESTART AT ADPDPESS 0

MOV FLAG,R2 sPUT DATA IN R2

BIC #377,5%8 sCLEAR ADDRFSS FIELD OF INSTRUCTION
BIC 3,88 sCLEAR ADDRESS FIELD OF INSTRUCTION
BISB FLAG,58 $ADD ADDRESS TO INSTRUCTION
BISB FLAG#1,88 $ADD ADDRESS TD INSTRUCTION

ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
010000 $LOAD THE MAR LO

RAMCLK tNEXT WOPD I8 INSTRUCTION, ROMCLK PCe5304
004000 JLOAD MAR HI

ROMCLE JNEXT WOPD TS INSTRUCTION, ROMCLK PCw5304
040620 $MOVE MEMORY TO THE BR

ROMC LY JNEXT WORD 1§ INSTRUCTION, ROMCLK PCa5304
51225 I¥OV B8R TN PORTS

vny R2,PS ;PUT WEXPECTED" IN RS

wnvHE S(R1),P4 $PUT "FOUAD™ TN P&

cvpa RS, R4 tDATA CORPECT?

BEG 6 1hR 17 YES



DIDMH $ACY11 27(1006)
DZDMH,P{1 09=DEC=76 14:59
1974 017474 104010
1975 017476 104401
1976 017500 005237 034704
1977 017504 022737 002000
1978 017512 001335
1979 017514 104400
1980
1581
1982
1983
1984
1928
1986
1987
198%
19R0
1990 017516 012737 000011
1991 017524 012737 017632
1992
1993 017532 104412
1994 617534 032737 100000
1995 017542 001432
1996 017544 005002
1997 017546 104414
1998 017550 010000
1999 017552 010261 000004
2000 017556 104414
2001 017560 136500
2007 017562 015202
2003 0178564 022702 002000
2004 017570 001370
2005 017572 005002
2006 017574 104414
2007 017576 010009
2008 017600
2009 017600 104414
2010 017602 055224
2011 017604 010205
2012 0176506 016104 000004
2013 017612 120504
2014 017614 ©0140%
2015 017616 1040118
201¢ 017620 005202
2017 017622 022702 002000
2018 017626 -N01364
2019 017630 104400
2071
2021
2072
2023
2024
2025
2026
2027
2028
2026
DZDMH  MICY11 27(1006)
DZDME, P11 09=DEC=76 14159
2630
2031 017632 012737 000012
2032 017640 012737 020040
2633 017646 012737 017674
2034
2035 017654 104312
2036 017656 032737 100000
2037 017664 001464
203R 017666 005002
?703° 017670 104414
2040 017672 010000
2041 017674
2042 017674 104414
72043 017676 121204
2044 017700 005008
2045 017702 032702 000400
2046 017706 001402
2047 017710 012708 000040
2048 017714 016104 000004
2049 017720 042704 177637
2050 017724 020504
2051 017726 001401
2052 017730 104007
2053 017732 104401
2054 017734 104414
2055 017736 014000
2056 017740 005202
2057 017742 022702 002000
?058 017746 001352
205% 017750 005037 001220
2060 017754 104414
2061 617756 121204
2082 0317766 012705 000100
72063 017764 016104 000004
2064 017770 032704 177637
2065 017774 0626504
2066 017776 001401
2067 020000 104007
2068 020002 104414
2069 029004 010000
2070 020006 164414
2071 020010 004000
2072 020012 3104414
2073 020014 121204
2074 020016  N0500S
2975 020020 016104 0N0QNO4
2076 020024 042704 177617
2077 020030 020804
2078 020032 0140t
2079 620034 104097
2080 A20036 174300
2081
2082
2633
2NR4
INRG

14=DEC=78

14=DEC=76

034704

001226
001216

001366

001226
001216
001220

001366

163132 PAGE

I0pP TEST

10P TEST

414

681

982

TSTits

2s1

38

4st

16132 PAGE 42

TST12:

182

PAGE:
HLT 10 $ADDRESSING ERROR
SCOP4 : 15W09=1?
INC FLAG $NEXT ADDRESS
cMp $2000,FLAG- $IS IT THE LAST
BNE is 3BR IF BO
SCOPE : 3 SCOPE" THIS TEST
JEERR ¥ #u# TEST {1 SARRARRBBBRERERBERREBERRRSE
$#I0P MAR TEST
;#PERFORM DUAL ADDRESSING TEST
§#USING MAR AUTO=INC FEATURE
13 2] * * ™
1 TEST 14
.- cveneve
MOV #11,TSTNG
MOV #TST12,NEXT
$R3 CONTAINS BASE DMCi1 ADDRESS
MSTCLR sMASTER CLEAR DMC11
BIT $BIT15,STATL 31S THIS AN IOP?
BEQ 48 §SKIP TEST IF NO
CLR R2 3 START WITH A ZERO
ROMCLK 3NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
010000 3LOAD MAR WITH A ZERO
MOV R2,4(R1) sWRITE DATA TO PORT4 .
ROMCLX 3NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
136500 IMEM_PORT4, AUTO-INC MAR
INC R2 3 INCREMENT DATA
CHp #2000,R2 $DONE YET?
BNE 18 3$BR IF NO
CLR R2 sRESTART WITH A ZERD
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
010000 3LOAD MAR WITH A ZERD
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
055224 $MOVE MEM TO PORT4
MOV R2,R8 3 PUT "EXPECTED" IN RS
Moy 4(R1) K4 §JPUT "FOUND® IN R4
CMPB  RS,R4 $DATA CORRECT?
BEQ 3s 18R IF YES
HLT 41 © 3MAR ERROR
INC R2 s NEXT ADDRESS
crp 42000, R2 3DONE YET?
BNE s 1BR IF NO
SCOPE . 3 SCOPE THIS TEST

3 FRRREE TEST 12 #% * *
1#10P (CRAM) ODT BITS TEST

s#LOAD MAR WITH A 0 INC MAR UNTIL IT OVERFLOWS (2000 TIMES)
J#VERIFY THAT IBUS# 10 BITS IS SET ONLY WHEN MAR BIT 8 IS A ONE
1#AND THAT IBUS# 10 BIT6 IS SET ON MAR OVERFLOW(2000)

1

3y TEST 12
PAGE?

jesesscrunscans
MOV #12,TSTNO
NOV #TST13,NEXT
MoV #18,L0CK

3Rl CONTAINS BASE DMC11 ADDRESS
MSTCLR $MASTER CLEAR DMC11
BIT $BITYS,STATI 3IS THIS AN IOP?
BEQ 28 $SKIP TEST IF NO
CLR R2 tR2eSAME AS MAR CONTENTS
ROMCLK §NEXT WORD IS INSTRUCTION, ROMCLK PCz=5304
010000 $MAR.LO
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
121204 s PORT4=TBUS* 10
CLP RS $RS="EXPECTED"
BIT 4BIT8,R2 3IS BITR SET IN MAR?
BEQ ' +6 $BR IF NO
MOV #BITS,RS 3 IF YRS THEN SET BITS
MOV 4(R1),R4 s R4="FOUND"
BIC $177637,R4 sCLEAR UNWANTED BITS
[od 34 R5; R4 JBITS 5&6 SHOULD BE CLEAR
BEQ e} 3BR IF 0K
HLT 7 $1ERROR BITS 5&6 NOT CLEAR
sCopy sLOOP TO 11$ IF SWo09=1
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCz=5304
014000 1 INC MAR
INC R2 tBUMP MEM ADDRESS
CHP #2000,R2 s OVERFLOWED YET?
BNE is $BR IF NO
CLR LOCK 3NO MORE 8COPi
ROMCLK INEXT WORD IS INSTRUCTINN, ROMCLK PC=5304
121204 3 PART4..IBUS#* 10
Mov #BIT6,RS s RSI"EXPECTED®
Moy 4(R1),R4 $R4="FQUND*"
BIC #177637,R4 sCLEAR UNWANTED BITS
cuMp RS,R4 tBIT6 SHOULD BE SET
BEQ o4 $BR IF OK
HLT 7 $ERROR, BIT6 NOT SET
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCx5304
516000 FHARLD
ROMCLK ¢NEXT WORD IS INSTRUCTION, ROMCLK PCe5304
004000 $MAR HILO
ROMCL¥ JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
121204 3PORTALIBUS* 10
CLR RS jJR5="EXPECTED"
Moy 4(R1), RS yR4="FOUND"
BIC $177637,R4 sCLEAR '"INWANTED BTTS
cme RS5,R4 sBITS S&6 SHOULD BRE CLEAR
BEQ o+4 §BR IF 0K
HLT 7 sERROR 5&6 “OT BOTH CLEAR
SCOPE :SCOPF. THIS TEST
ITHFFRAABRNBERBBER ARG e unun TEST 13 2nuanse * ETS

ROM READ TEST
© Mo EmE ARG L A LM FOMATTAL R Mg R

0187



14~DEC=76

000013
020230
020106

100000

011766

014377
020126
020126
002000

000006

001252
001252
001252

001252
001252

000400

004009
020000

000014

14=DEC=76

14189

020420
020264

100000

035430

035522

020324
035430

035522

020364

035430

035522

DZDMH  MACY11 27(1006)
DZDMR, P11 09=DEC=76 143159
2086
2087
2088
2099
2090
2031
2092 020040 012737
2093 020046 012737
2094 020054 012737
2095
2096 020062 104412
?097 020064 032737
2098 020072 001055
2099 020074 005011
2100 020076 012700
2101 020102 008002
2102 020104 005003
2103 020106 042737
2104 020114 050237
2105 020120 050337
2106 020124 104414
2107 020126 100400
2108 020130 012711
2109 020134 011008
2110 020136 016104
2111 N20142 620504
2112 020144 001414
2113 020146 010337
2114 020152 000241
2115 020154 006037
2116 020160 006037
2117 020164 056037
2118 020170 050237
2119 020174 104004
2120 020176 104401
2121 020200 005720
7122 020202 005202
7123 020204 022762
2174 020210 001336
2125 020212 005002
2126 020214 062703
2127 020220 022703
2128 020224 o00i330
2129 070226 104400
2130
2131
2132
2133
2134
2135
2136
2137
2138
2130
2110 3
2141 n26230 012737
DZDMH  MACYI1 27(1006)
DZDVH, P11 05-DFC-T6
2142 n?26236 012737
2143 020244 012737
21344
2145 020252 104412
2146 070254 Nn32737
2147 020262 0010SS
2148 020264
2149 0207264 0504737
2150 020270 104414
2151 020272 100400
2152 020274 104414
2153 020276 114379
2154 020300 004737
2155 020304 An0002
2156 N20306 020504
2157 020310 00140t
2158 020312 104006
2158 020314 104401
2160 020316 012737
2161 020324
2182 020324 004737
2163 020330 104414
2164 020332 100407
2165 020334 104414
2166 020336 100000
2167 020340 004737
2168 020344 000010
2169 020346 020504
2170 020350 o0n1401
2171 020352 104006
2172 020354 104401
2173 020356 012737
2174 020364
2175 020364 004737
2176 020370 104414
2177 020372 100406
2178 020374 104414
2179 020376 104125
2180 020400 004737
21”1 020404 000016
2182 020406 020504
2183 020810 01401
21R4 020412 104006
21°S 020414 04401
21FA  N20416 104400
2187
218F
2189
2100
2131
2192
210‘
2194
2168
?19¢
2197 nzndze ni27Y7

001226
001216
001220

001366

020126

001226

001216
001220

001366

001220

001220

0n1224
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CROM READ TESTS

TST132

151

283

st

TSTi41
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CROM JUMP TESTS

is1

ki3]
383

481

5§51

68:

PAGE: 0188

1#IT TO A SOFTWARE DUPLICATE OF THE CROM, THIS TEST
y#ALSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION,
t1e HERRBERYE Laad L] BEERERS
s TEST 13
Jresmnecsnmancn
MoV 213, T$INO
MOV #TST14,NEXT
Moy #18,LOCK

3R1 CONTAINS BASE DMCii ADDRESS
MSTCLR $MASTER CLEAR DMC11t
BIT #BIT1S,STATL $1S IT RAM OR ROM
BNE 4s $SKIP TEST IF CRAM
CLR (R1) yCLEAR RUN
MOV $ROMMAP, RO $RO POINTS TO SOFTWARE ROM MAP
CLR R2 §R2 CONTAINS ROM ADDRESS BITS 0=7
CLR R3 tR3 CONTAINS ROM ADDRESS BITS 849 IN BITS 11412
BIC $14377,28 $CLEAR ADDRESS FIELDS OF INSTRUCTION
BIS R2,28 sADD BITS 0=7 TO INSTRUCTION
BIS R3,28 3ADD BITS 11412 TO INSTRUCTION
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCx5304
100400 pJUMP(I)} TO ROM ADDRESS IN R2 & R3
MOV €BIT10,(R1) 3SET ROMD
MOV (RO) /RS ;PUT "EXPECTED" IN RS
Moy 6(R1),Ré sPUT *FOUND" IN R4
cMp RS, R4 sCOMPARE ROM CONTENTS TO SOFT DUP
BEQ 38 JBR IF OK
MOV R3, TEMP3 sPUT ROM ADDRESS IN TEMP3
cLe $FOR ERROR TYPEOUT
ROR TEMP3
ROR TEMP3
ROR TEMP3
BIS R2, TEMP) 3 TEMP3 NOW CONTAINS CORRECT ADDRESS
HLT 4 3ROM READ ERROR
SCOP1 sLOOP TO 18 IF SWo09aj
TST (RO)+ 3BUMP SOFT POINTER
INC R2 3BUMP ROM ADDRESS
cMp #400,R2 $IS R2 TO MAX YET?
BNE 16 3BR IF NO
CLR R2 $YES, RESET R2 TO 0
ADD #4000,R3 $INC TO NEXT PAGE OF ROM
cHp #20000,R3 3DONE YET?
BNE 18 sBR IF NO
SCOPE }SCOPE THIS TEST
pes T ey TEST 14
J#CROM TEST OF JUMP(I) NEVER MICRO=-PROCESSOR INSTRUCTION,
$#PERFORM THE JUMP INSTRUCTION
s#VERIFY THAT THE JUMP DID NOT OCCUR BY READING
p#THE CONTENTS OF THE NEW ROM PC(TT SHOULD INCREMENT BY ONE),
"t * * * ¥ ARERE *.
1 TEST 14
[ ——
MoV 914, TSTNG

PAGEs 0189

MoV $TST1S,NEXT
MOV #18,L0CK

3JR1 CONTAINS BASE DMC11 ADDRESS
MSTCLR JMASTER CLEAR DMC1Y
BIT $BIT15,STATY 315 1T CRAM?
BNE 6842 1SKIP TEST IF YES
JSR PC,CLRALL sCLEAR ALL CONDITIONS
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 1START AT ROM PC=0
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1143771€400%0> 3SUMP TH ROM PC OF 1777
JSR PC o ROMDAT sRSZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
] s TNNEY
CHMP RS, R4 JARE NEW PC CONTENTS CORRECT?
BEQ 28 1BR IF YES
HLT 6 3ERROR, CRCM PC IS WRONG
scoet JLOOP TO 1§ IF SWO9ay
MOV $38,L0CK JNEW SCOP1
JSR PC,CLRALL JCLEAR ALL CONDITIONS
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCsS5304
100403 ySTART AT ROM PC=3
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC35304
1000001€400%0> $JUMP TO ROM PC OF 0
JSR PC,ROMDAT $RY=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
10 1 INDEX
CMP RS, R4 3ARE NEW PC CONTENTS CORRECT?
BEQ 43 §BR IF YES
HLT 6 JERROR; CROM PC IS WRONG
SCoP{ sLOOP TO 35 IF SW09si
MOV ¥58,LOCK 3NEW SCOPY
JSR PC,CLRALL 3CLEAR ALL CONDITIONS
ROMCLK gNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 $START AT ROM PC36
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCa5304
1041251<400#0> JJUMP TO ROM PC OF 525
JSR PC,ROMDAT tRSIEXPECTED ROM DATA,R4=ACTUAL ROM DATA
16 1 INDEX
cMp RS, R¢ $ARE NEW RO PC CONTENTS CORRECT?
BEQ 68 1BR IF YES
HLT 6 1ERROR, CROM PC IS WRONG
scop1 JLOOP TO 55 IF SWS9=y
SCOPE 3 SCOPE THIS TEST

THREREABEDBRRRE RS H R RN UN TEST 15 FEsrsrutsmpunrtsaissdressssy
$#CROM TEST OF JUMP(I) ALWAYS MICROPROCESSOR INSTRUCTION,

3 #PERFORM THE JUMP INSTRUCTION

:#VFRIFY THE JUMP RY READING THE CONTENTS OF THE NEW ROM PC
TIRRERBRAN R RRRENS AN BB NEN S FEERBERY 2T T »

1 TEST {5

4

wny 215, TSTND



SZDMH MACYt11 2701008)
DZDMH, P11 0Q=NEC=76
2198 020426 012737
2199 020434 012737
2200
2201 02?0442 104442
2202 020444 032737
2203 020452 001047
2204 020454
2205 020454 104414
2206 020456 100400
2207 020460 104414
2208 020462 114777
2209 020464 004737
2219 020470 Q03776
2211 020472 020504
2212 020474 001401
2213 N20476 104006
2214 020500 104401
221S 020502 012737
2216 020510
2217 020510 104414
221% 020512 100403
2219 N20514 104414
2220 020516 100400
2221 020520 004737
2222 020%24 000000
2223 020526 020504
2224 020530 001401
2725 020532 104006
2226 020534 104401
2227 020536 012737
222 02053%
2229 020544 104494
2230 020546 100406
2271 020550 104414
2232 020552 104525
2233 020554 004737
2234 020%50 001252
2235 020562 020504
2236 020564 001401
22317 020%66 104006
2239 020570 104401
2232 020572 1ndd00
2240
2241
2242
2243
2244
2245
2246
2247
2248
2249
2250 020574 012737
2251 020607 012737
2257 020610 012737
2253
DZDMH  MACY11 27(1004)
DZD¥H P11 09=DEC=76
?2%4 9720616 104412
2255 N20620 632737
27256 0206826 0N1055
2257 020630
2258 020630 004737
2259 02N634 104414
226n 020636 100400
27251 N20640 104414
2262 020642 115377
2263 020644 004737
2264 020650 0n3776
226% 020652 020504
2265 020654 001401
2767 020656 104006
2268 020660 104403
?226S 021662 012737
2270 020670
2271 020670 004737
2272 020674 104414
2273 020576 100403
2274 n20700 104114
2275 020702 101000
2276 020704 004737
2277 0207160 000000
227% 020712 020504
2279 020714 001401
2280 020716 104006
2281 020720 104401
2282 020722 0€12737
?2R3 0620730
2284 020730 1N04737
2285 020734 104414
22RA 020736 100406
2287 020740 104414
2283  N20742 10512%
2289 020744 004737
229G 020750 001257
2291 020752 020504
2202 020754 001401
2293 020756 174006
2294 020760 104401%
2295 020782 104400
27945
2297
229¢
2299
2300
2301
2307
2303
2301
230%
2306 N707645  N32737
2307 020772 012737
230 N21A00 N12137
238¢c

14=DEC=76

14:59

020574 001216
020454 001220
100600 001366
235522

020510 001220
035522

020544 001220
035522

000016 001226
020764 001216
020630 001220

14=DEC=76

143159

100000 001366
035476

035522

0720670 001220
035476

035522

020730 001220
‘035476

035522

0017 001226
24154 an1254
031020 001220

16132 PAGE 45

CRNM JUMp TESTS

iss

28t

383

681

TST1612

16832 PAGE 46

CROM JUMP TESTS

-18:

283 .

38

483

581

6S1

PAGE: 0190

MoV . RTSTL6,NEXT
MOV ¥48,LOCK

sRY CONTAINS BASE DMC11 ADDRESS
MSTCLR | $MASTER CLEAR DMCit
BIT #BIT1S,STATY 215 IT CRAM?
BNE 68+2 $SKIP TEST IF YES
ROMCLK JNEXT WORD IS INSTRUCTION; ROMCLK PCu5304
1006400 : 3 START AT ROM PpC=0 .
ROMCLK '~ $JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1143771<400%1> ;JUMP TO ROM PC OF 1777
JSR PC,ROMDAT sRSEXPECTED ROM DATA,R4sACTUAL ROM DATA
3776 3 INDEX
cMp RS, R4 JARE NEW PC CONTENTS CORRECT?
8EQ 28 3BR IF YES
HBLT 6 JERROR, CROM PC IS WRONG
3CoP1 sLOOP TO 1§ IF SW09=1
MoV #38,LOCK sNEW SCOP1
ROMCLK 3 NEXT WORD IS INSTRUCTION, ROMCLK PCz5304
100403 $START AT RCHM PC=3
ROMCLK 3NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1000001<400#1> JUMP TO ROM PC OF ©
JSR PC,ROMDAT JR5zEXPECTED ROM DATA,R4=ACTUAL ROM DATA
o $ INDEX .
CMp RS,R4 $ARE NEW PC CONTENTS CORRECT?
BEQ 48 . 1BR IF YES
HLT 6 SERROR, CROM PC IS WRONG
SCOPL $LOOP TO 35 IF SWog=i
MOV #58,LOCK sNEW ‘SCOP1
ROMCLK *  gNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 3 START AT ROM PC=6
ROMCLK ’ sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1041251<400%1> s JUMP TO ROM PC OF 525
JSR PC,ROMDAT JRSSEXPECTED ROM DATA,R4z=ACTUAL ROM DATA
1252 $ INDEX
CMP RS, R4 $ARE NEW ROM PC CONTENTS CORRECT?
BEQ 63 3JBR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
SCOP1 3LOOP TO 56 IF SW59=)
SCOPE $SCOPE THIS TEST
JHEBERRERER AR SR RRB NNk Buwrsw TEST 16 ## * (221222

3#CROM TEST OF JUMP(I) ON € BIT SET MICRO-PROCESSOR INSTRUCTION,
1 #SET THE C BIT, PERFQRM THE JUMP INSTRUCTION,
3#VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

s TEST 16
jeamsesnansvens
MOV #16, TSTND
Mov $TST17,NEXT
MOv #18,L0CK

JRi CONTAINS BASE DMCi1 ADDRESS

PAGE: 0191

MSTCLR ! $MASTER CLEAR DMC11
BIT $BIT1S,STATL 3IS IT CRAM?
BNE 6542 $SKIP TEST IF YES
JSR PC,SETC 3SET THE C BIT’
ROMCLK JHEXT WORD 18 INSTRUCTINN, RGMCLK PC=5384
100400 $START AT ROM PC=0
ROMCLK - - $NEXT WORD 1S INSTRUCTION, ROMCLK PC25304
1143771<400#2> ‘ $JUMP TO ROM PC OF 1777
JSR PC,ROMDAT $RS2EXPECTED ROM.DATA,R4=ACTUAL ROM DATA
3776 . 1 INDEX
cMp RS, R4 JARE NEW PC CONTENTS CORRECT?
BEQ 28 1BR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
scopt . sLOOP TN 1s IF SW09=1
uov #38,L0CK JNEW SCOP{
JSR PC,SETC ySET THE C BIT’®
ROMCLX INEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
100403 . $START AT ROM PC=3
ROMCLK - $NEXT WORD TS INSTRUCTION, ROMCLK PC=5304
1000001<400#2> jJUMP TG ROM PC OF 0
J8R PC, ROMDAT sR5ZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
0 3 INDEX
cvp RS,R4 . 3ARE NEW PC CONTENTS CORRECT?
BEQ 48 - 1BR IF YES
HLT 6 1ERROR, CROM PC 15 WRONG
scopi ) 1LOOP TO 35 JF SWogmy
uov $58,L0CK 1NEW SCOP1
JSR PC,SETC 3SET THE C BIT’
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCa5304
100406 1START AT ROM PC36
ROMCLX . $NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
104125]<40042> sJUNP TD ROM PC OF 525
JSR PC,ROMDAT sRSSEXPECTED ROM DATA,R4zACTUAL RQOM DATA
1432 §iNBER
cMp RS,R4 $ARE NEW ROM PC CONTENTS CORRECT?
BEC 63 tBR IF YES
HLT 6 1ERROR, CROM PC IS WRONG
scop1 JLOOP TO 5§ IF SWS9ay
SCOPE $SCOPE THIS TEST

JRRREREAEARERRBERE RN N nRnabnr TEST {7 SRessstuisstnsaninsttseasey
3 #CROM TEST OF JUMP(1) ON 7 BIT SET MICRO-PROCESSOR INSTRUCTION,
y#SFT THE Z BIT, PERFORM THE JUMP INSTRUCTION,

$#VERIFY THE JUMP BY READING THFE CONTENTS OF THE NEW ROM PC

FLA AR R R R R ERERE BRI F S SRR E R R PR RGN AR AR R R SR P S ER RN AR R IR P R R R BRE RN

s TEST 17
jecmceesncanaee

Moy #17,TSTND
mov $TST20,NEXT
MOV ¥15,L0CK

+P] CONTAINS AASRF [MC11 ADDRESS



DZDMH MACY11 27(1006)
DZDMH, P11 09=DFC=76
2310 021006 104412
2311 021010 032737
2312 021016 00105%
2313 021020
2314 021020 004737
2315 021024 104414
2316 021026 100400
2317 071030 104414
2318 021032 115777
2319 021034 004737
2320 021040 003776
2321 021042 (@20504
2322 021043 001401
2323 071046 104006
2324 021050 104401
2325 021052 012737
2326 021050
2327 021060 004737
2327 021064 104414
2329 021066 100403
2330 021070 104414
2331 021072 101409
2332 021074 004737
2333 021100 000000
2334 021102 020504
2335 021104 001301
2336 021106 104006
2337 021110 104401
233 021112 012737
2339 021120
2340 021120 004737
2341 N21124 104418
2347 021126 1004056
2343 021130 104414
2344 021132 105528
2345 021134 004737
2346 021140 001252
2347 021142 020504
2348 021144 001401
2349 071146 104006
2350 0211%0 104401
2351 21152 104400
2352
2353
235¢
2355
2356
2357
235%
2387
2360
2361
2367 021154 012737
2363 021162 012737
2364 021170 012737
2365
DZDMH MACY1) 27(1006)
DZDMM, Py 09=DEC=76
2366 N21176 104412
2367 021200 032737
2368 021206 00105
2369 021210
2370 021210 004737
2371 021214 104416
2372 071216 100400
2373 021220 104414
2374 021222 116377
2375 021224 004737
2374 0721230 003776
2377 021232 020504
2378 021234 001401
2379 021236 104006
2380 021240 104401
2381 021242 012737
2387 n21250
2381 021250 004737
2381 121254 104414
2385 021256 100403
23R6 021260 104414
7387 021262 102000
23188 021264 004737
2389 021270 000000
2390 021272 020504
2391 021274 oot40l
2392 021276 1040606
2393 021300 104401
2394 021302 012737
2395 021310
2396 021310 004737
2397 021314 104414
2393 021316 100406
2397 021320 104414
2400 N21322 106125
2401 021324 004737
2402 021330 0012%2
2403 021332 020504
2404 0213134 001401
2405 021336 104006
2406 021340 10440t
2407 021342 104400
24080
2409
2450
2411
2412
2413
2414
2415
2415
2417
2417 n21344 012737
FERR] nP1352 012737
2427 A1IAA N12TITY

2471

14=DEC=76

14189

100000 001368
035514

035522

021060 001220
035514

035522

021120 001220
035514

035522

000020 001226
021344 001216
021210 001220

14=D¥C=76

14159

100000 001366
035446

035522

021250 001220
035446

035522

021310 001220
035446

035522

ANy 0n1226
021534 ani216
n214nn  antz2n

16132 PAGE 47

CROM JUMP TESTS

181

283
s

483

Sst

68t

TST203

16332 PAGE 48

CROM JUMP TESTS

182

281

a9

581

651

PAGE:
MSTCLR 3sMASTER CLEAR DMCi1
BIT #BIT15,STATY 315 IT CRAM?
BNE 6842 3 SKIp TEST IF YES
JSR PC,SETZ 3SET THE Z BIT*
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC35304
100400 ) START AT ROM PC=0
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCeS5304
1143771<400%3> sJUMP TO ROM PC OF 1777
JSR PC,ROMDAT tRSEEXPECTED ROM DATA,R4sACTUAL ROM DATA
3776 3 INDEX
cup RS, R4 yARE NEW PC CONTENTS CORRECT?
BEQ 28 1BR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
sCoPY tLOOP TO 18 IF SW09=y
MoV #38,L0CK FNEW SCOPS
JSR PC,SET2 $SET THE 2 BIT’
ROMCLX 3NEXT WORD IS INSTRUCTION, ROMCLK PCE=S5304
100403 $START AT ROM pC=3
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCm5304
1000001<400#3> JJUMP TO ROM PC OF ©
JSR PC/)ROMDAT $R5aEXPECTED ROM DATA,R4zACTUAL ROM DATA
o 3 INDEX
cMp RS.R4 $ARE NEW PC CONTENTS CORRECT?
BEQ 48 . $BR IF YES
RLT ] $ERROR, CROM PC IS WRONG
SCOPY tLOOP TO 38 IF SW09=1
MOV #56,LOCK INEW SCOP1
JSR PC,SETZ jSET THE Z BIT*
ROMCLK yNEXT WORD IS INSTRUCTICN, ROMCLK PCx5304
100406 1START AT ROM PC=6
ROMCLX $NEXT WORD IS INSTRUCTION, ROMCLK PCaS30n4
1041251<400#3> 3JUMP TO ROH PC OF 525
JSR PCyROMDAT $RSZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
1252 3 INDEX
cup RS.R4 $ARE NEW ROM PC CONTENTS CORRECT?
BEQ 68 sBR IF YES
HLT ] $ERROR, CROM PC 1S WRONG
sCor1 sLOOP TO 58 IF SW59=1
SCOPE 1SCOPE THIS TEST

3 #ss TEST 20
$#CROM TEST OF JUMP(I) ON BRO SFT MICRO-PROCESSOR INSTRUCTION,
3#SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION,

s#VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

1 TEST 20
jreccasuncsnne
MOV #20, TSTNO
MOV *TST21,NEXT
ROV #18,LOCK

1R1 CONTAINS BASE DMC1{ ADDRESS

PAGE:

MSTCLR tMASTER CLEAR DMC1%
BIT #BITLS,STATL 311S IT CRAM?
BNE 68+2 1SKIP TEST IF YES
JSR PC, SETBRO 3SET THE BRO BIT’
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 $START AT ROM PC=0
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCz5304
1143771<400%4> 3JUMP TO ROM PC OF 1777
JSR PCyROMDAT 3RSZEXPECTED ROM DATA,R4=zACTUAL ROM DATA
3776 1 INDEX
cMp RS,R4 $ARE NEW PC CONTENTS CORRECT?
BEQ 28 $BR IF YES
HLT 6 $JERROR, CROM PC I35 WRONG
SCoP1 sLOOP TO 18 IF SW093i
MoV #33,L0CK yNEW SCOP1
JSR PC,SETBRO $SET THE BRO BIT’
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 $START AT ROM PC=3
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCz5304
1000001<400%4> JUMP TO ROM PC OF @
JSR PC:ROMDAT JREZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
o 3 INDEX
cMp RS,R4 ;ARE NEW PC CONTENTS CORRECT?
BEQ 48 JBR IF YES
HLT 6 JERROR, CROM PC IS WRONG
SCoPy 1LOOP TO 35 IF SW09s3y
MOV #56,L0CK $NEW SCOP}
JSR PC,SETBRO JSET THE BRO BIT’
ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLX PCz=5304
100406 $START AT POM PCS6
ROMCLK sNEXT WORD I8 INSTRUCTION, ROMCLK PCs5304
1041251<400%4> 3 JUMP TO ROM PC OF 525
JSR PC,ROMDAT $RE=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
1252 1 INDEX
cue RS5,R4 SARE NEW ROM PC CONTENTS CORRECT?
BEQ 66 1BR IF YES
HLT 6 $ERROR, CROM PC 1S WRONG
ScoP1 sLOOP TO S§ IF SWS9=§
SCOPE 1SCOPE THIS TEST

THEHBRRERUBA BB SS SRR N e s TEST 21 #a2s (222 *4 e
;#CROM TEST OF JUMP(I) ON BRy SET MICRO=PROCESSOR INSTRUCTION,
s#SET THE BR} BIT, PERFORM THE JUMP INSTRUCTION,

p#VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

Jrwe e e ERARRREE YRR P
3 TEST 21

Jerenmemmenmmn.

Mov #21,TSTND

MOV BTST22, NEXT

Moy $18,L0CK

tRI CONTAINS RASE DMC1Y ADDRESS

0192

0193



DZDMH MACY11 27(1006) 14+DEC=+76 16332 PAGE 4% PAGE: 0194
D2DMK P11 09«DEC=76 14159 CROM JUMP TESTS

2422 021366 104412 MSTCLR 3MASTER CLEAR DMCi1
2423 021370 032737 100000 001366 BIT #BIT15,STATY 218 IT CRAM?
2424 0721376  00105% BNE 6542 §SKIP TEST IF YES
2425 021400 151
2476 021400 004737 035454 JSR PC, SETBR1 $SET THE BR1 BIT®
2427 021404 104414 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=8304
2428 021406 100400 1004090 s+ START AT ROM PCs0
2429 621410 3104414 OMCL :NEXT WORD IS INSTRUCTION, ROMCLK PCa35304
2430 021412 116777 1143771<40045> sJuMP TO RO BC OF 1777
2431 021414 004737 035522 JSR PC,ROMDAT JRSSEXPECTED ROM DATA,R43ACTUAL ROM DATA
2432 021420 003776 3776 3 INDEX
2433 021422 020504 cnp RS, R4 $ARE NEW PC CONTENTS CORRECT?
2434 021424 001401 BEQ 28 JBR IF YES
2435 021426 104006 HLT [ JERROR, CROM PC 1S WRONG
2436 021430 104401 283 8COP1 3LOOP TO 1§ IF SW09=mi
2437 021432 012737 021440 001220 MOy #3¢%,L0OCK $JNEW SCOP1
2438 021440 k1
2439 021440 004737 035454 JSR PC, SETBRY $SET THE BR1 BIT*
2440 021444 108414 ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2441 021446 100403 100403 3 START AT ROM PC=3
2442 021450 104414 ROMCLK $NEXT WORD IS5 INSTRUCTION, ROMCLK PCx5304
2443 021452 102400 100000£<400%5> jJUMP T ROM PC OF O
2444 021454 004737 035522 JSR PC, ROMDAT ;RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2445 021460 000000 0 3 INDEX
2446 021462 020504 . CcMp RS, R4 3ARE NEW PC CONTENTS CORRECT?
7447 021464 001401 : BEQ 48 1BR IF YES
244R  0214R6 104006 HLT 6 JERROR, CROM PC IS WRONG
2443 021470 104201 453 sCary $LOOP TO 3$ IF SWo9sl
7450 021472 012737 021500 001220 MOV #58,L0CX JNEW SCOP1
2451 021500 Ss3
2452 #21500 004737 454 JSR PC, SETBR1 3JSET THE BR1 BIT*
2453 021504 104414 ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC®5304
2454 021506 100406 ! 100406 3sSTART AT ROM PC=$
245% 021510 31n4414 ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCaS5304
2456 021512 106525 1041251€400%5> $JUMP TO ROM PC OF 525
2457 021514 0n4737 035522 JSR PC,ROMDAT $RS2EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2458 021520 001252 ' 1252 1 INDEX
2459 021522 020504 CMP RS, R4 JARE KEW ROM PC CONTENTS CORRECT?
2460 021524 001401 BEQ és 3BR IF YES
2461 021526 104006 HLT 6 JERROR, CROM PC IS WRONG
2462 021530 104401 L TH scoel $LOOP TO 5§ IF SW59=1
2463 021532 104400 SCOPE #SCOPE THIS TEST
2454
2465
2466 % TEST 22 ##%RE¥SRatBeRduttennsessns
2447 -OCROM TEST OF JUMP(I) ON BR4 SET MICRO=-PROCESSOR INSTRUCTION,
2443 s#SET THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,
2469 J#VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROm PC
2479 1t L34 HEXERBRE * * *
2471
2472 3 TEST 22
7473 jesrscasnvanene
2474 021534 012737 000022 001228 TST223 MOV £22,TSTIND
2475 021542 012737 021724 001236 MOV $TST23,NEXT
2476 021550 012737 021570 001220 MOV 2#18,L0OCK
2477 3R1 CONTAINS BASE DMC11 ADDRESS
DZDMR MACY11 27(1006) 14~DEC=76 16132 PAGE 50 PAGE: 01958
DZDMH P11 09=DEC=-76 14159 CROM JUMP TESTS
2478 021556 104412 MSTCLR JMASTER CLEAR DMCit
2479 021560 032737 100000 001366 BIT #BIT15,STAT1 315 IT CRAM?
2430 021566 001055 BNE 6842 $SKIP TEST IF YES
2431 021579 182
2482 021570 004737 035462 JSR PC, SETBR4 3SET THE BR4 BIT’
28R3 071574 1044i4 ROMCLK $NEXT WORD IS INSTRUCTION. ROMCLK PC=5304
2484 021576 100400 100400 $START AT ROM PC=0
7385 021600 104414 ROMCLK 3NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2496 021602 117377 1143771<400%6> sJUMP TO ROM PC OF 1777
24R7 021604 004737 035%22 JSR PC, ROMDAT $RSEEXPECTED ROM DATA,R4A=ACTUAL ROM DATA
2488 021610 003774 37176 s INDEX
2489 021612 020804 cMp RS,R4 $ARE NEW PC CONTENTS CORRECT?
2450 021614 001401 BEQ 28 $BR IF YES
2491 021616 104006 HLT [] SERROR, CROM PC IS WRONG
2492 021620 104401 28¢ 8COPL sLOOP TN 1§ IF SWO09=)
2433 021622 012737 021630 001220 MOV #38,LOCK $NEW SCOP1
2494 021630 s
2495 021630 004737 035462 JSR PC,SETBR4 $SET THE BR4 BIT’
2496 021634 104414 ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCe5304
2497 021636 100403 100403 3§ START AT ROM PC=3
2498 (021640 104414 ROMCLK JNEXT WORD 1S INSTRUCTION, ROMCLK PC25304
2439 021642 113000 100000]<40066> :JUHP TO RQM PC OF 0
2500 021644 004737 035522 JSR PC,R sRSaEXPECTED ROM DATA,R4=ACTUAL ROM DATA
2591 021650 000000 0 $ INDEX
2502 021652 020504 cMp RS, R4 JARE NEW PC CONTENTS CORRECT?
2503 021654 001401 BEQ ' 18R IF YES
7504 021656 104006 BLY ] $ERROR, CROM PC IS WRONG
2505 021660 104401 483 sCOPL sLOOP TO 38 IF SW09=1
2506 021662 012737 021670 001220 MoV #55,LOCK :NEW SCOP1
2507 021R70 581
2508 021670 004737 035462 J8R PC,SETBR4 $SET THE BR4 BIT’
2599 021674 104414 ROMCLK $NEXT WORD IS INSTRUCTICN, ROMCLK PCe5304
2519 021676 100406 100406 $START AT ROM PC=6
7511 021700 104414 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC25304
2512 021702 107125 1041251<400#6> 3JUMP TO ROM PC OF 525
021704 004737 035522 JSR PC, ROMDAT $RSeEXPECTED POM DATA,R4=ACTUAL ROM DATA
67 ¢ §0iISE 12532 1 INDEX
0?1712 020504 cup RS R4 $JARE NEW ROM PC CONTENTS CORRECT?
N217t14 00140t BEQ 68 3$BR IF YES
n21716 104006 HLT 6 $ERROR, CROM PC IS WRONG
021720 104401 6812 SCOPL JLOOP TO 53 IF SW59={
021722 104400 SCOPE 3 SCOPE THIS TEST
JHRRRRBARER SR ARE R R Fuapewnny TEST 23 #a *
1 #CROM TEST OF JUMP(T) ON BR? SET MICRO~PROCESSCOR INSTRUCTION,
;#SET THE BR7 BIT, PERFORM THF JUMP INSTRUCTION,
:'VFRIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC
(24 EIZ 22T ITRY ) * *EE
: TEST 23
2529 jemeseemamcan=e
2530 621724 12737  000r23 001226 TET23t  mrv £23, TSTAN
2531 021732 012737 022114 001216 MY #TST24,NEXT
2532 21745 012737 ©2357R5 061220 »oy ¥15,L00¥

2511 3R3 CONTATNS BASE CO¥Ci{ ADDRESS



DZDMH  MACY11 27€1006) 14=DEC=76 16332 PAGE 51 PAGE: 0156
DZDMH, P11 09+DEC=76 14150 CROM JUNP TESTS

2534 021746 104412 MSTCLR yMASTER CLEAR DMCti
2535 021750 032737 100000 001366 BIT #BITYS,STATY $IS IT CRAM?
2836 021756 001055 BNE 6542 }SKIP TEST IF YES
2537 021760 181
253f 021760 004737 035470 JSR PC, SETBR? $SET THE BR7 BIT®
2532 021764 104414 ROMCLK 3NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2540 021766 100400 100400 $START AT ROM PC=0
2%41 021770 104414 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2542 021772 1177177 1143771<40047> 3 JUMP TO ROM PC OF 1777
2543 021774 004737 035522 JSR PCyROMDAT 3RS=EXPECTED ROM DATA,R4z=ACTUAL ROM DATA
2544 022000 003776 3776 7 INDEX
2545 022002 020504 cHp RS, R4 $ARE NEW PC CONTENTS CORRECT?
2546 022004 001401 BEQ 28 $BR IF YES
2547 022006 104006 HLT 6 $ERROR, CROM PC IS WRONG
2548 022010 104401 28: scapy sLOOP TO 18 IF SWo9s1
2549 0672012 012737 022020 001220 MoV #38,L0CK JNEW SCOP1
25%0 022020 351
2551 022026 004737 035470 JSR PC, SETBRY $SET THE BRY BIT’
2552 022024 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2553 022026 100403 100403 $START AT ROM PC=3
2554 022030 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2555 022032 103400 1000001<40047> ;JUMP TO ROM PC QF 0
2556  072034. 004737 035522 JSR PC, ROMDAT sRSZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
2557 022040 000000 0 3 INDEX
2558 022042 020504 . cMp RS, R4 $ARE NEW PC CONTENTS CORRECT?
255% 022044 001401 BEQ 48 $BR IF YES
250 022046 104006 HLT 6 $ERROR, CROM PC IS WRONG
2561 022050 104401 482 scopy sLOOP TO 3% IF SW09=1
2562 022052 012737 022060 001220 Mov #58,LOCK sNEW SCOP1
2563 022060 583
2564 022060 004737 035470 : JSR PC, SETBR? $SET THE BR7 BIT’
2565 022064 104414 ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=<5304
2566 022066 100406 100406 3 START AT ROM PC=6
2567 022070 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2568 022072 107525 1041251<40047> 3JUMP TO ROM PC OF 528
2569 022074 004737 035522 JSR PC,ROMDAT sRSSEXPECTED ROM DATA,R4=ACTUAL ROM DATA
2570 022100 001252 1252 3 INDEX
2571 022102 020504 cMP RS, R4 SARE NEW ROM PC CONTENTS CORRECT?
2572 022104 001401 BEQ (13 3BR IF YES
2573 022106 104006 HLT [ 3ERROR, CROM PC IS WRONG
2574 072110 104401 683 scopi 3LOOP TO 5% IF SW59s31
2575 022112 104400 SCOPE $SCOPE THIS TEST
2576
2577
2578 TEST 24 #»w¥ ERREREE Erunn
2579 ,-cnun TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION,
2580 3#CLEAR THE € BIT, PERFORM THE JUMP INSTRUCTION,
2581 s#VERIFY THAT THE JUMP DID NOT OCCUR BY READING
2582 3#THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),
2583 IRV RN SRR AR B R LR R PR R AR R ER RS AR B RRRRREPRIRRRBRRRRR B R BB ERTRER
2584
2545 3 TEST 24
2SRA jevcsncnvanvenn
2%R7T  n22114 012737 000024 001226 TST24t MOV €24, TSTND
2588 £22122 012737 022304 001216 MOV $TST25, NEXT
2589 022130 012737 022150 001220 Mov #1$,LOCK
BobM¥4  MACY11 27(1006) 14-DEC=76 163132 PAGE 52 PAGE: 0197
DZR¥H, P11 N9<DEC=76 14350 CROM JUMP TESTS
2590 3Rl CONTAINS BASE DMC11 ADDRESS
2501 022136 104412 MSTCLR 3MASTER CLEAR DMC11t
2592 022140 032737 100000 001366 BIT #BIT1S,STATL 11S IT CRAM?
2593 022146 0N1NSS ANE 6842 3 SKIP TEST IF YES
2504 022150 152
2595 022150 004737 035430 JSR PC,CLRALL tCLEAR ALL CONDITIONS
2596 022154 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2597 022156 100400 100400 3START AT ROM PCs0
2508 022160 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2%99 022162 115377 1143771<4004#2> 3JUMP TO ROM™ PC OF 1777
2600 022164 004737 035522 JSR PC,ROMDAT yRESEXPECTED ROM DATA,R4zACTUAL ROM DATA
2601 122170 000002 2 1 INDEX
2602 022172 020504 cMP RS, R4 1ARE NEW PC CONTENTS CORRECT?
261731 022174 001401 BEQ 2s pBR IF TES
2604 022176 104906 HLT 6 JERROR, CROM PC IS WRONG
26N% 022200 104401 281 sCopt 3LOOP TO 18 IF SWO9=1
2606 022202 012737 022210 001220 MOV #38,L0CK yNEW SCOP1
2607 022210 Ise
2608 022210 004737 035430 JSR PC,CLRALL sCLEAR ALL CONDITIONS
2609 022214 104414 ROMCLK sNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
2610 022216 100403 100403 $START AT ROM PC=3
2611 022220 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC35304
2612 022222 101000 1000001<400#2> 3JUMP TO ROM PC OF ©
2613 022224 004737 035522 JSR PC,ROMDAT yR52EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2614 022230 000010 10 1 INDEX
215 022232 020504 cMp RS, R4 3ARE NEW PC CONTENTS CORRECT?
2616 022234 001401 BEQ 48 $BR IF YES
2417 02?2236 104006 HLT 6 3ERROR, CROM PC IS WRONG
2618 022240 104401 ast scoet 1LODP TO 3§ IF SWoOg9=1
2619 022242 012737 022250 001220 MoV #58,LOCK $NEW SCOP1
2620 022250 58t
2421 022250 NN4737 035430 JSR PC,CLRALL sCLEAR ALL CONDITIONS
26227 022254 10d4i4 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCs5304
2623 022256 100406 100406 y START AT ROM PC=6
2624 022260 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2625 022262 105128 104125)1<40042> $JUMP TD ROM PC OF 525
2626 022264 004737 035522 JSR PC,ROMDAT 1RSZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
2627 022270 000016 16 3 INDEX
2628 022272 020504 cMp R5,R4 1ARE NEW ROM PC CONTENTS CORRECT?
2629 022274 001401 BEQ 6% 18R IF YES
2630 (22276 104006 HLT 6 ;ERROR, CROM PC IS WRONG
2631 022300 104401 6$: sCOPL sLOOP TN S§ IF SW59=1
2632 022302  {n4400 SCOPE 3 SCOPE THIS TEST
2633
2634
ELELS JHARRREBRRNBSERR R R A H R R e e nxs TEST 25 *H * L]
2634 s#CROM TEST OF JU¥P(I) 2N Z BIT SET MICRO=-PROCESSOR INSTRUCTIDN.
2637 s#CLEAR THE 2 BIT, PERFORM THE JUMP INSTRUCTION,
28638 s#VERIFY THAT THE JIIMP DID NOT OCCUR BY READING
261309 ;#THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),
2540 TIRNBARBBR SRR BB REERFRERRR R BB R B PR B R BB AR BRREBRFBRFERRRERRRRRERS
2641
2642 7 TEST 25
2643 jeenecennesenm.
2534 022374 12737 AN0N2S  N0Y22R TRT25: up 425, TSTND

2645 A72392 012737 072474 DA1216 R ETST26,NFYT



DZDMY  MACY1! 27(1008)
DZNMH, P11 09=DEC=76
2646 022320 012737
2647
2648 022326 104412
2649 022330 032737
2650 022336 0Nn1058
2651 022340
2652 022340 004737
2653 022344 104414
2654 022346 100400
2655 022350 104414
?656 022352 1157177
2657 0223854 004737
2658 .022360 000002
2659 022362 020504
2660 022364 001401
2661 022366 104006
2662 022370 104401
2663 022372 012737
2654 022400
2665 022400 004737
2666 022404 104414
2567 022406 100403
2668 022410 104414
2669 022412 tnidon
2670 022414 004737
2671 022420 000010
272 022422 020504
2673 022424 001401
2674 022426 104006
2675 0722430 104401
2n76 022432 012737
2677 022440
2678 022440 004737
2A79 022444 104414
2680 022446 100406
2681 022450 104414
26R2 022452 105%2%
2663 022454 004737
2684 022460 ' 000016
2685 022462 020504
2686 0722464 001401
2A/87 022466 104006
2688 022470 104401
2689 022472 104400
2490
2691
2697
26913
2694
2695
2R0¢
2697
2698
269%
2748
2701 022474 612737
DZDMH  MACY11 27(1006)
DZD¥H, P11 09=DFC=76
2702 022502 012737
2703 022510 012737
2704
2705 022516 104412
2706 022520 032737
2767 022526 0010SS
2708 022530
2709 022530 004737
2710 022534 104414
2711 022536 100400
2712 022540 104414
2713 022542 116377
2714 022544 004737
2715 022550 000002
2716 022552 020504
2717 022554 001401
2719 0225%6 104006
2719 022560 104401
2720 022562 012737
2721 022570
722 622570 054737
2723 022574 104414
2774 022576 100403
27?5 022600 104414
2776 022602 102000
2727 022604 004737
2728 022616 000010
2729 022612 020504
2730 022614 001401
2731 922616 104006
2732 022620 104401
2733 022622 012737
7734 022630
2735 022630 004737
2736 022634 104414
2737 022638 1006406
2738 022640 104414
2739 022642 106125
2740 022644 004737
2741 0226850 000016
2742 022652 020504
2743 022654 001451
2744 022656 104006
2745 022660 104401%
2746 022662 104400
2747
2748
2749
2750
2751
2752
2753
2754
2755
2786

275%

14=DEC=T8
14:59

022340 001220
100000 001366
035430

035822

022400 001220
035430

035522

022440 001220
035430

035522

000026 001226

14=DEC=76

14359

022664 001216
022530 001220
100000 001366
035430

035522

022570 001220
035430

035522

022630 001220
035430

035522

162312 PAGE 53

CROM JUMP TESTS

181

283
38y

431

563

TST26¢

16332 PAGE 54

CROM JUMP TESTS

i8¢

83
3s:

48y

Ss1

68t

PAGE:

MOV . #18,LOCK
sR{ CONTAINS BASE DMC1{ ADDRESS
MSTCLR $MASTER CLEAR DMC1%
BIT #BIT15,5TATY 318 IT CRAM?
BNE 85+2 15KIP TEST IF YES
JSR PC,CLRALL SCLEAR ALL CONDITIONS
ROMCLK JNEXT WORD I5 INSTRUCTION, ROMCLX PC=5304
100400 . $START AT ROM PC=0
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCx$304
1143771<400%2> 3JUMP TO ROM PC OF 1777
J8R PC: ROMDAT +RS=EXPECTED ROM DATA,R4IACTUAL ROM DATA
2 B 3 INDEX
cup RS, R4 JARE NEW PC CONTENTS CORRECT?
BEQ 28 3BR IF YES
HLT 6 . $ERROR, CROM PC IS WRONG
SCOP1 JLOOP TO 18 IF SWO9=1
Moy £38,L0CK - $NEW SCOPY
JSR PC,CLRALL $CLEAR ALL CONDITIONS
ROMCLK ; ¢NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 JSTART AT ROM PC=3
ROKCLK ¢NEXT WORD 15 INSTRUCTION, ROMCLK PC=5304
1000001 <400%3> ;auue TO ROM PC OF 0
JSR PC,ROMDAT JREZEXPECTED ROM DATA,R4=ACTUAL ROM DATA
: INDEX

RS, R4 1ARE NEW PC CONTENTS CORRECT?

as }BR IF YES

6 {ERROR, CROM PC IS WRONG

sLOOP TO 35 IF SWO9=1

#58¢LOCK FNEW: SCOPY

PC.CLRALL $CLEAR ALL CONDITIONS
$NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
$START AT ROM PC=6
3NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

1041251<400%3> . s JUMP TO ROM PC OF 525

JSR PC+,ROMDAT JRESEXPECTED ROM DATA,R4=ACTUAL ROM DATA
16 1 INDEX

CHP RS, R4 3ARE NEW ROM PC CONTENTS CORRECT?

BEQ 65 $BR IF YES

HLT & 3ERROR, CROM PC 15 WRONG

scory sLOOP TO S§ IF SWw5S9=1

SCOPE 3SCOPE THIS TEST

FHREREREARRRERR RS BE AR R 520000 TEST 26 FEHUFFHBHEFEFEFEREHHRES BB
s#CROM TEST OF JUMP(I) ON BRO SET MICRO=-PROCESSOR INSTRUCTION,

1 #CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION,

3 #VERIFY THAT THE JUMP DID NOT OCCUR BY READING

1 #THE CDNTE"TS OF THE NEW ROH PCCIT SHDULD INCREMENT BY ONE),

1] L2 & e
t TEST 26
[
MoV #26, TSTND
PAGE:
MOV #$TST27,NEXT
MoV #18,L0CK
' gR1 CONTAINS BASE DMC1i ADDRESS
MSTCLR $MASTER CLEAR DMC11
BIT #BIT15,STAT1 318 IT CRAM?
BNE 6842 $SKIP TEST IF YES
JSR PC,CLRALL ;CLEAR ALL CONDITIONS
POMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCe5304
100400 $START AT ROM PCEO
ROMCLK §NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1143771<400%4> sJUMP TO ROM PC OF 1777
JSR PCy ROMDAT sRSTEXPECTED ROM DATA,R4xzACTUAL ROM DATA
2 3 INDEX
[ RS, R4 sARE NEW PC CONTENTS CORRECT?
BEQ 28 $BR IF YES
HLT 6 tERROR, CROM PC IS WRONG
scopt sLOOP TO 15 IF SW09=1
MoV #38,LOCK INEW SCOP1
JSR PC,CLRALL sCLEAR ALL CONDITIONS
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCa5304
100403 $START AT ROM PC=3
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC35304
1000001<400%4> ;JUMP TO ROM PC OF 0
ISR PC,ROMDAT 3RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
10 . y INDEX
cMP RS¢R4 $ARE NEW PC CONTENTS CORRECT?
BEQ 48 1BR IF YES
HLT 6 $ERROR, CROM PC IS WRONG
scopt sLOOP TO 33 IF SWO9=1
MOV €55, LOCK $KEW SCOP1
JSR PC,CLRALL $CLEAR ALL CONDITIONS
ROMCLK tNEXT WORD IS INSTRUCTION, ROMCLK PCz5304
100406 3START AT ROM PCz6
ROMCLK ;NEXT WORD I3 INSTRUCTIOR, RO
1041251<400%4> $JUMP TO ROM PC OF 525
JSR PC, ROMDAT 3RSSEXPECTED ROM DATA,R4=ACTUAL ROM DATA
16 1 INDEX
cHP RS, R4 $ARE NEW ROM PC CONTENTS CORRECT?
BEQ 65 sBR IF YES
HLT 6 $ERROR, CROM PC IS5 #RONG
SCOP1 :LOOP TO 55 IF SW59=%
SCOPE $SCOPE THIS TEST
;e * TEST 27 *

-*CROM TEST OF JUMP(I) ON BR1 SET MICROePROCESSOR INSTRUCTION,
t#CLEAR THE BR] BIT, PERFORM THF JUMP INSTRUCTION,

;#VERIFY THAT THE JUMP DID NOT OCCUR BY READING

3#THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE),
JIEFRRBERRBRBERRERE R Y

r TEST 27

0198

0199




DIDMH MACY11 27(1006) 14=DEC=76 16132 PAGE S5 PAGE: 0200
DZDMH, P11 09=DEC=76 14159 CROM JUMP TESTS

2758 022664 012737 000027 001226 TST27: MOV #27,TSTNO
2759 022672 012737 023054 001216 MOV $TSTI0,NEXT
2750 022700 012737 022720 001220 MOV 118,L0CK
2761 3R1 CONTAINS BASE DMC1i ADDRESS
2762 022706 104412 MSTCLR ) $MASTER CLEAR DMCti
2763 022710 032737 100000 00{366 BIT $BIT1S,STAT! 3IS IT CRAM?
2764 022716 001058 BNE 6842 pSKIP TEST IF YES
2765 022720 181
2766 022720 004737 035430 JSR PC,CLRALL $CLEAR ALL CONDITIONS
2767 022724 104414 ROMCLK gNEXT WORD 1S INSTRUCTION, ROMCLK PCe5304
2768 022726 100400 100400 sSTART AT ROM PC=0
2769 022730 104414 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCw5304
2770 022732 116777 1143771<400%5> $JUMP TO ROM PC OF 1777
2771 022734 004737 035522 JSR PC,ROMDAT }RSSEXPECTED ROM DATA,R4sACTUAL- ROM DATA
2772 022740 000002 2 3 INDEX
2773 022742 020504 CHP RS, R4 $ARE NEW PC CONTENTS CORRECT?
2774 022744 001401 BEQ 28 $BR IF YES
2775 022746 104006 HLT § +ERROR, CROM PC IS WRONG
2776 022750 104401 253 SCOP1 $LOOP TO 1§ IF SWO9=1
2777 022752 012737 022760 001220 MoV #38,L0CK yNEW SCOP1
2778 022760 381
2179 ap2760 004737 035430 JBR PC,CLRALL $CLEAR ALL CONDITIONS
2780 022764 104414 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCx5304
27R1 022766 100403 100403 $START AT ROM BC=3
2782 022770 104414 ROMCLK g$NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2733 022772 102400 1000001<400%5> JUMP TO ROM PC OF 0
2784 022774 004737 035522 JSR PC, ROMDAT 3$RSSEXPECTED ROM DATA,R4aACTUAL ROM DATA
?7%S 023000 000010 10 . 1 INDEX
2786 023002 020504 cMp RS, R4 $ARE REW PC CONTENTS CORRECT?
2767 023004 001401 BEQ 43 $BR IF YES
2788 023006 104006 HLT 6 $ERROR, CROM PC IS WRONG
27R9 023010 104401 481 8Copt JLOOP TO 3§ IF SWo9=i
2790 023012 012737 023020 003220 MOV £54,LOCK JNEW scopi
2791 023620 58¢
2772 023020 004737 035430 JSR PCyCLRALL JCLEAR ALL CONDITIONS
2793 023024 104414 RONMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PCz5304
2794 023026 100406 100406 3START AT ROM PCE6
2795 023030 104414 ROMCLK ¢NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2796 023032 106525 - 1041251 <40045> 3JUMP TO ROM PC DF 525
2797 023034 004737 035522 JSE PC,ROMDAT $RS2EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2798 023040 000016 16 » INDEX
2799 023042 020504 cMp RS, R4 $ARE NEW ROM PC CONTENTS CORRECT?
2800 023044 001401 BEQ 68 31BR IF YES
2801 023046 104006 HLT [ yERROR, CROM PC IS WRONG
2302 023050 104401 681 SCOP1 sLOOP TO S5 IF SW59=i
2803 023052 104400 SCoPE $SCOPE THIS TEST
2804
2808
2806 IARRERRBRSARBRSRR RSN E 2R 2% TEST 30 »x
2807 3#CROM TEST OF JUMP(I) ON BR4 SET MICRO=PROCESSOR INSTRUCTION,
2808 1#CLEAR THE BR4 BIT, PERFORM THE JUMP INSTRUCTIONW,
2809 $#VERIFY THAT THE JUMP DID NOT OCCUR RY READING
2810 j#THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMFNT BY ONE),
2819 1] e * e *
2R12
2913 3 TEST 30
DZD"H  MACY11 27(1006) 14=DEC+76 16132 PAGE 56 PAGE: 0201
DZD¥H, P11 09=DEC~76 14159 CROM JUMP TESTS
2814 jeecesnunncscon
2815 023054 012737 000030 001226 TST301 MOV #30, TSTNO
2816 023062 012737 023244 001216 Moy #TSTI1,NEXT
2R17 923076 012737 023110 001220 MOV #18,L0CK
2918 JR1 CONTAINS BASE DMC11 ADDRESS
2819 023076 104412 MSTCLR 3MASTER CLEAR DMC1i
2920 023100 032737 100000 001366 BIT #BIT1S,S5TATY 31S IT CRaM?
2421 023106 0010SS BNE 6842 §SKIP TEST IF YES
2822 023110 181
2R23 023110 004737 035430 JSR PC,CLRALL JCLEAR ALL CONDITIONS
2924 073114 104414 ROMCLK sNEXT WORD Is INSTRUCTION, ROMCLK PC=5304
282% 023116 100400 100400 $START AT ROM PC=0
2976 023120 104414 ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC35304
2577 023123 117377 1143771240088 yJUMR TO ROM PC OF 1777
2828 023124 004737 035522 JSR PC,ROMDAT 1RSXEXPECTED ROM DATA,R43ACTUAL ROM DATA
2029 023130 000002 2 3 INDEX
2830 023132 020504 cMp RS, R4 $ARE NEW PC CONTENTS CORRECT?
2831 023134 001401 BEQ 23 1BR 1F YES
2R32 023136 104006 HLT 6 $ERROR, CROM PC IS WRONG
2733 023140 104401 28¢ scopy 1LOOP TO 1§ IF SWO9=%
2934 023142 012737 0231%0. 0031220 NOV #38,L0CK sNEW SCOP1
2935 023150 s
2836 023150 004737 035430 JSR PC,CLRALL JCLEAR ALL CONDITIONS
2937 023154 104414 ROMCLX yNEXT WORD IS INSTRUCTION, ROMCLK PCe5304
283k 023156 160403 100403 s START AT ROM PC=3
2839 023160 104414 ROMCLK tNEXT WORD IS INSTRUCTION, ROMCLK PC®S5304
2R40 023162 103000 1000001 <400#6> JUMP TO ROM PC OF 0
2841 N23164 004737 035522 JSR PC,ROMDAT $RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2R42 023170 500010 10 s INDEX
2843 023172 020504 CMP RS, R4 1ARE NEW PC CONTENTS CORRECT?
2844 023174 001401 BEQ as 1BR IF YES
2845 023176 104006 HLT 6 tERROR, CROM PC IS WRONG
2845 023200 104401 4s1 S5COP1 ;LOOP TO 35 IF SWO9=t
2847 023202 012737 023210 001220 MoV #58,LOCK $NEW SCOP1
2848 023210 581
2849 023210 004737 035430 JSR PC,CLRALL 1CLEAR ALL CONDITIONS
2850 023214 104414 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2851 023721A 100406 100406 sSTART AT ROM PC=6
2852 023220 104414 ROMCLK 3NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2853 023222 10712% 1041251<40046> 1JUMP TO ROM PC OF 525
2854 023224 004737 035522 JSR PCyROMDAT yRSSEXPECTED ROM DATA,R4xACTUAL ROM DATA
2855 023230 000016 16 s INDEX
2856 023232 N20%04 cMp R5, R4 3ARE NEW ROM PC CONTENTS CORRECT?
2857 023234 001401 BEQ 6s 1BR IF YES
285R 023236 104006 HLT 6 sERROR, CROM PC 1S WRONG
2R59 023240 104401 68t SCOPY JLOOP TO 5$ IF SW59s%
2860 023242 104400 SCOPE 3 SCOPE THIS TEST
286t
28BR7
28hA1 FHREBBERNAGRBER kR p i a i B r TEST 31 S8 000Nt unitisntnetnrpsntnssy
2064 }*CPOM TEST OF JUMP(I) ON BR7 SET MICRO=PROCESSOR INSTRUCTINN,
2845 s#CIEAR THE BRT BIT, PERFORM THE JU“p INSTRUCTION,
PLEL $#VFRIFY THAT THE JUMP DID MOT ACCUP BY READING
2R&7 s#THE CONTENTS OF THE NEW ROM PC(TT SHOULD INCREMENT BY OBE),
2864 R r s T T T T R P T T T YT T 2 T PTT LY PETr

2867

i
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“aCY11 27(1006)
09«DEC=76 14159

DZDMH

DZDMH P11
2870
2871
2872 023244
2873 023252
2874 023260
2875
2876 023266
2877 023270
2873 02327¢
2879 023300
2880 023300
2981 023308
2887 023306
2883 023219
2884 023312
2885 023314
2886 073320
28R7 023322
28R¢ 023324
2889 (023326
2890 023330
2891 023332
2892 023340
2892 023340
2894 023344
2895 023346
2896 023350
2897 023352
2898 023354
2899 023360
2900 023362
2901 023364
2907 023366
2903 023370
2904 023372
290S 023400
2904 023400
2907 023404
2908 023406
2909 0234190
2910 023412
2911 023414
2917 023420
29t3 023422
2914 02342%
2915 023426
2914 023430
2917 023432
291¢°
2919
2920
292
292?
2923
2924
2925

DZDMKE

DZDMH, P11
2926
2927
29258
2929
29130
293
2932
2933 023434
2934 023447
2935 023450
2935
2937 023456
2937 023460
2939 023466
294r 023470
2941 023474
2942 023474
2943 023500
2944 023502
2945 023504
2946 023506
2947 023510
2948 023514
2048 023516
2950 023520
2951 023522
2952 023524
2953 023526
2954 023534
2955 023534
2956 0231849
29%7 0723542
295R 023544
295¢ 023546
2960 023550
2961 073854
2967 023556
2963 023560
2964 023562
2943 023564
2966  N23%66
2967 023574
2966 023574
2969 023500
287¢ 023602
2971 023604
2972 023606
2973 023610
2971 023614
2975 023416
2974 023620
2977 023622
2973 0723624
2979 D023R7¢

2950
Sags

012737
012737
012737

104412
032737
00105%

004737
104414
100400
104414
117777
0047137
000002
020504
ani401
104006
104401
012737

004737
104414
100403
104414
103400
004737
ocooin
020504
061401
104006
104401
012737

004737
104414
100406
104414
107525
004737
000016
020504
001401
104006
104401
104400

012737
012737
012737

104412
032737
001457
004737

004737
104414
100400
104414
114377
004737
000001
120504
001401
104005
104401
012737

004737
104414
100403
104414
100000
004737
000004
120504
001401
104005
164401

012737

004737
104414
100406
104414
104125
004737
000007
120504
001101
104005
104401
1044800

14=DEC=76

000031 001226

16332 PAGE 87

CROM JUMP TESTS

TST311

$23434 001246
023300 001220

1006660 001366

035430

0315522

163

283

023340 001220

035430

035522

3st

481

023400 001220

£35430

635522

14=DEC=76

000032 001226

5s:

681

16332 PAGE 58
CRAM JUMP TESTS

TST32:

023630 001216
023474 001220

160000 001366

035654

035430

035550

182

281

023534 001220

235430

035550

38

482

023574 001220

035430

035%50

581

Mov #34,TSTND
gy $TSTI2, NEXT
Mov #1$,LOCK
MSTCLR

BIT #BITIE,STATY
BNE 6642

JSR PC,CLRALL
ROMCLX

100400

ROMCLK
1143771<400%7>
JSR PC,ROMDAT
2

(o} RS,R¢

BEQ 2s

HLT 6

SCOP1

MOV $35,L0OCK
JSR PC»CLRALL
ROMCLK

100403

ROMCLK

PAGE:

jRi CONTAIKNS BASE DMCi{i ADDRESS
¢MASTER CLEAR DMC1tt

3115 1T CRANMT

$SKIP TEST IF YES

JCLEAR ALL CONDITIOKS

:NEXT WORD IS INSTRUCTION, ROMCLK PC=z5304
3START AT ROM PC=0

$NEXT WORD IS5 INSTRUCTION, ROMCLK PC=5304
yJUMP TO ROM PC OF 1777

yRSIEXPECTED ROM DATA,R4=ACTUAL ROM DATA
3 INDEX

JARE NEW PC CONTENTS CORRECT?

$BR IF YES

JERROR, CROM PC IS WRONG

;LOOP TO 15 IF SWO9E1

JNEW 5COP1

;CLEAR ALL CONDITIOHS

JNEXT WORD IS INSTRUCTION, ROMCLK PCa5304
3START AT ROM PC=3

sNEXT WORD IS INSTRUCTION, ROMCLK PC25304

1000001<400#7> 3JUMP TO ROM PC OF 0

JSR PCy ROMDAT $RS2EXPECTED ROM DATA,R4=ACTUAL ROM DATA
10 s INDEX

Cwp ®3,R4 FARE MEW pC CONTENTS CORRECT?

BEQ 4s tBR IF YES

HLT 6 sERROR, CROM PC 1S WRONG

SCOP{ $LOOP TO 3§ IF SWo9=g

Mav #58,L0CK sNEW SCOP1

JSR PC:CLRALL :CLEAR ALL CONDITIONS

ROMCLK tNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 3 START AT ROM PC=6

ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1041251<400%7> sJUMP TO ROM PC OF 525

JSR PC,ROMDAT 1 RS=EXPECTED ROM DATA,R4zACTUAL ROM DATA
18 1 INDEX

CMP RS,R4 tARE NEW RO PC CONTENTS CORRECT?

BEQ 68 $BR IF YES

RLT 1] 1ERROR, CROM PC IS WRONG

scori 1 LOOP TO 58 IF SW59=1

SCOPE 3 SCOPE THIS TEST
SRRRESREFERSRERRRER R wpunern TEST 32 *

t#CRAM TEST OF JUMP(1) REVER MICRG=PROCESSCR INSTRUCTION,
y#PERFORM THE JUMP INSTRUCTION

s#VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION
y#IN THE LOCATION IT IS5 AT, THIS INSTRUCTION LOADS THE

s#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

PAGE:

1#THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT
s#THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,

3 #THEN PORT4 CONTAINS A 37

13 . » *
y  TEST 32

Jesssnasarances

MoV $32, TSTNO

MOV $TST33,NEXT

MOV #15,L0CK

sR1 CONTAINS BASE DMC11 ADDRESS

MSTCLR $MASTER CLEAR DMC11

BIT #BIT15,STAT] 115 IT CRAM?

BEQ 65+2 $SKIP TEST IF NO

JSR PC,MEMSET 1SET MEM AND RAM
JSR PC,CLRALL sCLEAR ALL CONDITIONS

ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 $START AT ROM PC=0

ROMCLK tNEXT WORD IS INSTRUCTION, ROMCLK PC35304
1143771<400#0> +JUKWP TO ROM PC OF 1777

JSR PC,RAMDAT 1R43CRAM PC (LSB B BITS)

1 sEXPECTED DATA
CMPR RS,R4 :I5 ROM PC CORRECT?
BEQ 28 3BR IF YES

HLT H] $ERROR, CRAM PC IS WRONG

sCoP1 t1LOOP TO 18 IF SW09=1
MOV #35,LOCK tNEW SCOP%

JSR PC.CLRALL $CLEAR ALL CONDITIONS

ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCz5304
100403 $1START AT ROM PC=3

ROMCLK yNEXT WORD IS INSTRUCTION, ROMCLK PC=3304
1000001<400#0> ;JUMP TO ROM PC OF 0

SR PC/RAMDAT yR4=CRAM PC (LSB 8 BITS)

4 sEXPECTED DATA
CMPB R5/R4 315 ROB PC CORRECTT
BEQ 45 sBR IF YES

HLT 5 sERROR, CRAM PC IS WRONG

SCoPe 1LOOP TO 38 IF SwWo9=q

MOV #58,LOCK JNEW SCOP1

JSR PC,CLRALL sCLEAR ALL CONDITIONS

ROMCLK $NEXT WORD 1S INSTRUCTION, ROMCLK PC25304
100406 3START AT ROM PC=6

ROMCLX $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1041255<400%0> 3 JUMP TO ROM PC OF 525

JSR PCy RAMDAT $R4=CRAM PC (LSB 8 BITS)

7 sEXPECTED DATA
CMPR RS, R4 :+7S ROM PC CORRECT?

BEQ €s $AR IF YES

HLT 5 ;EFROR. CRAVM PC IS WRONG

SCOP1 sLOOP TO 5§ IF SWSa=q

SCOPE $SCOPE THIS TEST

0z02
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DZDMH

DZDMH, P11}
2982
2983
2984
2985
29R6
2987
2989
2989
2900
2991
2992
2093
2094
2995 023630
2996 023636
2997 023644
2998
2999 023652
3000 023654
3001 023662
3002 023664
3003 023670
30N4 023670
3005 023672
3006 023674
3007 023A76
3008 023700
3009 023704
3010 023706
Intt 023710
3012 023712
3013 023714
3014 023716
3015 023724
3016 023724
3017 023726
3018 023730
3019 021732
3070 023734
3021 0273740
3022 023742
3073 023744
3024 023746
302% 023750
3426 023752
3027 023780
3029 nz3760
3029 023762
3030 023764
3031 023766
3032 023770
3N 023774
It 023776
3035 024000
303% n724002
3n37  n24004

DZDMH

nNZRMH, P11
3018 024006
3039
3ongn
3Inal
3042
3043
ELEEY
3046
3046
3247
INds
3049
3950
31051
3082
3083
3054 024010
3055 024016
3054 1024024
057
INSR 024032
3059 024034
3060 0240482
INAT 024044
3062 024050
3063 024050
3NKe  N24054
31065 124056
3066 024060
3INET 024062
30h8 024064
IN69 024070
3070 024072
3071 024074
372 024076
In73 024100
in74 024102
3075 024110
3676 024110
3077 024114
N8 024144
3079 024120
080 024122
Iney 024124
3INR2  N24130
1083 024132
3084 024134
30R5 024136
IN0RE 024140
36RT  NR4142
IPAR N24150
INARG  N24150
INAL n24154
1091 N2415€
1oy G2116R0
378 NdA162

012737
012737
012737

104412
032737
001451
0n4737

104414
100400
104414
114717
004737
000377
120504
001408
104005
104401
012737

1n4414
100403
104414
100400
004737
anonoo
120504
001401
104005
104401
012737

104414
100406
1n4414
104525
004737
an012%
120504
00140t
104005
164401

104400

ni2737
012737
01271317

104412
032737
001457
004737

064737
104414
100400
104414
115377
004737
000377
120504
001401
104005
104401
012737

004737
104414
100403
104414
101000
onsr3y
anonso
120504
nni4g1
104005
104409
n12737

004737
101414
100406
104414
108128

14=DEC=76

000033 001226
024010 001216
023670 001220
100000 001366
0338654
035550
023724 001220
035550
023760 001220
035550
14=DEC=76

000034
024204
024050

100000
035654
035476

035550

024110

035476

035550

0741519

135476

001226
001216
001220

001366

001220

001220

16132 PAGE 59
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TST33t

163

281
38

481

581

681
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TST341

28y

382

PAGE:

THERRRRBRRERER R npnnruniuns TEST 33 SARBARREESLERHRERRRRRRBRBRY
$#CRAM TEST OF JUMP(I) ALWAYS MICRO-PROCESSOR INSTRUCTION,
;#PERFORM THE JUMP INSTRUCTION

$#VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

3#IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

3#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

1#THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,

J#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

s#THEN PORT4 WILL CONTAIN 3 37

1 TEST 33
'
Mov $33, TSTND
. [:1% ¢TST34,NEXT
Mov #13,L0CK
JRY CONTAINS BASE DMCt! ADDRESS
HMSTCLR JMASTER CLEAR DMC11
BIT $BIT1S,STATL 3IS IT CRAM?
BEQ 68+2 3 SKIP TEST IF NO
JSR PC)MEMSET $SET MEM AND RAM
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 38TART AT ROM PC=0
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC®5304
1143771<400%1> yJUMP TO ROM PC OF 1777
JSR PC,RAMDAT yR4zCRAM PC (LSB 8 BITS)
3717 $EXPECTED DATA
CMPB RS, R4 3IS ROM PC CORRECT?
BEQ 28 ;BR IF YES
HLT S JERRQR, CRAM PC IS WRONG
sCopg 1LOOP TO is IF SW09s)
MOV #3s,LOCK $NEW SCOP1
ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 3 START AT ROM PC=3
ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PCe5304
1000001<400#1> JUMP TO ROM PC OF 0
JSR PC, RAMDAT ;R4=CRAM PC (LSB 8 BITS)
] 1EXPECTED DATA
CMPB RS, R4 315 ROM PC CORRECT?
BEG 48 $BR IF YES
HLT H $ERROR, CRAM PC IS WRONG
scory sLOOP TO 38 IF SWo9xi
MOV #53,L0CK sNEW sCOP1
ROMCLK $NEXT WORD 1S INSTRUCTION, ROMCLK PC®5304
100408 3 START AT ROM PC=é6
ROMCLK yNEXT WORD TS INSTRUCTION, ROMCLK PC=5304
1041251¢400%1> 7JUMP TO ROM PC OF 525
J8R PCyRAMDAT FR4RCRAM PC (LSB 8 BITS)
125 JEXPECTED DATA
CMPB RS,R4 +18 ROM PC CORRECT?
BEQ 68 yBR IF YES
HLT S JERROR, CRAM PC 1S WRONG
scoey $LOOP TO S$ IF SKWS9=y

PAGE:

SCOPE $ SCOPE THIS TEST

[R22 * #2ud TEST 34 S0t ssusiissasnsanninitasy
y#CRAM TEST OF JUMP(I) ON C BIT SET MICRO=-PROCESSNR INSTRUCTION,
$#SET THE C BIT, PERFORM THE JUMP INSTRUCTION,

3 #VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

s#IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

$#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

s#THE BR DATA IS MOVED TO PORT4, IF TRIS DATA 1S CORRECT,

y#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

$*THEN PORT4 WILL CONTAIN A 37

ER I T T Ty Ly s Ry e Y R s e e 222

1 TEST 34

[ ——

Moy #34,TSTHO

MOV $T5T35,NEXT

MOy #18,LOCK

1Rl CONTAINS BASE DMC1i ADDRESS

MSTCLR $MASTER CLEAR DMC11

BIT $BIT15,STATL 718 IT CRAM?

BEQ 6842 $SKIP TEST IF NO
JSR PC,MEMSET JSET MEM AND RAM

JSR PC,SETC 3SET THE C BIT®

ROMCLK $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 2START AT ROM PC=0

ROMCLK JNEXT WORD 1S INSTRUCTION, ROMCLK PC®5304
1143771<400#2> 3 JUMP TO ROM PC OF 1777

JSR PC, RAMDAT yR4=CRAM PC (LSB 8 BITS)

377 JEXPECTED DATA

CHPB RS R4 $+15 ROM PC CORRECT?

BEQ 28 sBR IF YES

HLT 5 $ERROR, CRAM PC IS WRONG

scopt $LOOP TO 1§ IF SWO09smq

MoV $38,LOCK JNEW SCOP1

JSR PC,SETC ;SET THE C BIT’

ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCe5304
100403 $START AT ROM PCz3

ROMCLK $NEXT WORD 1S INSTRUCTION, ROMCLK PCa35304
100000 <400#2> ;JUMP TO ROM PC OF 0

JSR PC, RAMDRT JR4=CRAM PC (LSB 8 BITS)

0 JEXPECTED DATA

cmpB RS, R4 $I18 ROM PC CORRECT?

BEQ 48 38R IF YES

WLT 5 $ERROR, CRAM PC IS WRONG

scopy TLODP TN 35 IF SWO9x1

MOV #58,LOCK sNEW SCPpY

JSR PC,SETC ;SET THE C RIT’

ROMCLK fNEXT WORD 1S TNSTRUCTINN, ROMCLK PCx5304
100406 ;START AT ROM PCzg

ROMCLK EXT WORD IS INSTRUCTINN, ROMCLK PCx5304

1N41251<400%2> UMp TID ROv PC OF 525

0204
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14=DEC=76
14159
035550
000035 001226
024400 001216
024244 001220
100000 001366
035654
635514
035550
024304 001220
035514
035550
624344 001220
14+DEC=76

035514

035550

010036
024574
024440

100000

035654

035550

024500

035446

DZDMH MACY11 27(10086)
DZDMH P11 08=DEC~T6
3094 024164 0047137
3095 024170 000125
3096 024172 120504
3097 024174 001401
3nge 024176 104005
1099 024200 104401
3100 024202 104400
3101
3103
3104
310%
3106
3107
3108
3109
3110
EARRY
3112
13
3114
3115
3115 024204 012737
3117 024212 012737
3118 024220 012737
3119
3120 024226 103412
3121 024230 032737
3122 024236 001457
3123 N24240 004737
3124 024244
3125 024244 004737
3126 024250 104414
3127 024252 100400
3129 024254 104414
3179 024256 115777
3130 024260 N04737
1131 024264 000377
3132 024266 120504
3133 024270 0014014
3134 024272 194005
3135 024274 104401
3136 024276 012737
3137 024304
3136 024304 004737
3139 n24310 104414
3140 024312 100403
3141 024314 104414
3142 024316 101400
3143 024320 004737
3142 024324 000000
3145 024326 120504
3146 074330 001401
3147 024332 104005
3148 024334 104401
3149 024336 012737
DZOMF  MACY11 27(1006)
DZD%H,P11 09+«DFC=76 14159
3150 024344
3151 024344 004737
3152 024350 104414
3183 024352 100406
1S58 024354 104414
3155 024356 105525
3156 024360 004737
3157 024364 00012%
3158 024366 120504
3159 024370 001401
3160 024372 104005
3161 024374 104401
31A2 024376 104400
3163
3164
3168
3166
3167
3168
3169
3170
T
3172
3173
3174
3178
3176
3177
3178 024400 012737
3179 024406 012737
3180 N24414 012737
3181
3182 024422 104412
31R3 024424 032737
3184 024432 001457
3185 024434 004737
3186 024440 .
3187 024440 004737
3188 024444 104414
3189 024446 100400
3100 024450 104414
3191 024452 116377
3192 024454 008737
3193 024460 000377,
3194 024462 120504
3195 024464 001401
3196 024466 104005
3197 024470 104401
3198 024472 012737
3190 024%00
3200 024500 04737
3201 024504 104414
3262 024504 100403
I3 024510 104414
3204 024512 102100
3265 124514 094737

035550

001226
001216
001220

001366

an1220

16332 PAGE 61

CRAM JUMP TESTS

TST35:

15t

281

s

16132 PAGE 62

CRAM JUMP TESTS

S81

683

TST362

182

281

3s:

PAGE:

sR¢=CRAM PC (LSB 8 BITS)

JSR PC,RAMDAT

125 t1EXPECTED DATA

CMPB R5:R4 : 1IS ROM PC CORRECT?

BEQ 68 1BR IF YES

HLT S $ERROR, CRAM PC IS WRONG
SCOPY X sLOOP TO 858 IF SWS9=|
SCOPE $SCOPE THIS TEST :

- #¥# TEST 35 *ai
;GCRAM TEST or JUMP(!) ON Z BIT SET MICRD-PROCESSDH IhSTRUCTION
$#SET THE Z BIT, PERFORM THE JUMP INSTRUCTION,
y#VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION
3%IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE
y#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT
J#THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,
y#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL
y*THEN PORT4 WILL CONTAIN A 31

FrEME *E *

3 TEST 3%

cecsnmewssensn
Mov #35, TSTND
MOV ' $TSTI6,NEXT
MOV #18,L0CK

3jR1 CONTAINS BASE DMC1i ADDRESS

MSTCLR JMASTER CLEAR DMC1i
BIT $BIT15,8TATY ;1S5 1T CRAM?
BEQ 6§42 3 SKIP TEST IF NO
JSR © . PC,MEMSET $SET MEM AND RAM
Jen B¢, SETZ $SET THE 2 BIT’
ROMCLK sHEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 $START AT ROM PCz0
ROMCLX N INEXT WORD IS INSTRUCTION, ROMCLK PC=$304
1143771<400%3> 3JUMP TO ROM PC OF 1777
JSR  PC,RAMDAT 3R4=CRAM PC (LSB 8 BITS)
3717 SEXPECTED DATA
cHMPB R5,R4 318 ROM PC CORRECT?
BEQ 28 $BR IF YES
HLT 5 SERROR, CRAM PC IS WRONG
SCOP1 3LOOP TO 16 IF SW09=1
MoV $38,L0CK JNEW SCOPH
JSR PCySETZ )SET THE Z BIT’
ROMCLK s NEXT WORD IS INSTRUCTION, ROMCLK PCe=5304
100403 ! $START AT ROM PCs3
ROMCLX $NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100000!(400*3) $JUMP TO ROM PC OF 0

SR PC,RAMDAT $R4=CRAM PC (LSB 8 BITS)

sEXPECTED DATA
CMPB R5.R4 315 ROM PC CORRECT?
8EQ 48 $BR IF YES
HLT L) $ERROR, CRAM PC IS WRONG
SCOP1 sLOOP TO 3s IF SWO9=1
MOV #58,L0CK $NEW SCOP1
PAGE?

JSR PC,SETZ 3SET THE Z BIT’
ROMCLK $NEXT WORD IS INSTRUCTION,  ROMCLK PC=5304
100406 .. ySTART AT ROM PC=z6
ROMCLK . sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1041251<400%3> - 3JUMP TQ ROM PC OF 525
JSR PC,RAMDAT jR4=CRAM PC (LSB 8 BITS)
125 $EXPECTED DATA
cwpR R5¢R4 3Is ROM PC CORRECT?
BEQ 68 $BR IF YES
HLT s $ERROR, CRAM PC IS WRONG
SCOP1 3LOOP TO 5% IF SWS9=%
SCOPE : 1 SCOPE THIS TEST
FHERRERFRERBBRERER B2 U Eexd TEST 36 #

s#CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION,
$#SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION,

y#VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

y*IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

3#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT
s#THE BR DATA IS MOVED TO PORT4, IF THIS DATA IS CORRECT,
J#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

s#THEN PORT4 WILL CONTAIN A 37

3 TEST 36
] snsunce
MOV €36, TSTND
MoV #TST37,NEXT
uov #18,LOCK
3RY CONTAINS BASE DMC11 ADDRESS
MSTCLR jJMASTER CLEAR DMC1)
BIT #BIT15,STATY 118 IT CRAM?
BEQ 6842 3 SKIP TEST IF NO
JSR PCyMEMSET JSET MEM AND PAM

/Ra ATITS

RD 15 INSTRUCTION, ROMCLK PCa5304

)

sam
USR

ROMCLK s NEXT

100400 31 START AT ROM PC=0

ROMCLK. sNEXT WORD IS INSTRUCTION, RONCLK PC=5304
1143771<400%4> sJUMP TO ROM PC OF 1777

JSR PCyRAMDAT 3R4=CRAM PC (LSB 8 BITS)

377 sEXPECTED DATA

CMPB RS, R4 315 ROM PC CORRECT?

BEQ . 28 $BR IF YES

HLT [ $ERROR, CRAM PC IS WRONG

ScopPt :LOOP TO 13 IF SW09=i

MoV #35.LOCK sNEW SCOP1

J8R PC,SETBRO 1SET THE BRO BIT*

ROMCLX sHEXT WORD IS INSTRUCTION, ROMCLK PCe5304
100403 1 START AT ROM PC=3

ROMCLK $HEXT WIRD IS INSTRUCTION, ROMCLK PCaS304

1000001<400%4> ;JUMP TN ROM PC OF 0 .
JSk PCy RAMDAT $RasCRA™ PC (LSRA R BITS)

0206
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3206 024520 000000 0 $EXPECTED DATA

37207 024522 1205048 CMPB RS,R4 ;IS ROM PC CORRECT?

3208 024524 001401 BEQ 48 $BR IF YES

3209 024526 104005 HLT 5 . $ERROR, CRAM PC 1S WRONG

3210 024530 104401 a8y scopt $LOOP TO 3§ IF SWO9=}

3211 024532 012737 024540 001220 MOV #53,L0CK JNEW SCOPt

3212 024540 581

3213 024540 004737 035446 JSR PC, SETBRO $SET THE BRO BIT*

3214 024544 104414 ROMCLK s NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

3215 024546 100406 100406 s START AT ROM PC=6

3216 024550 104414 ROMCLX sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

3217 024552 10612% 104125} <400%4> s JUMP TO ROM PC OF 825

321F 024554 004737 035550 JSR PC,RAMDAT 3R4sCRAM PC (LSB 8 BITS)

3219 024560 000125 125 3EXPECTED DATA

3220 n24%62 120%04 cHPB RS, R4 318 ROM PC CORRECT?

3221 024564 001401 BEQ 68 $BR IF YES

3222 024566 104005 HLT s $ERROR, CRAM PC IS WRONG

3223 024570 104401 681 SCOPY 1LOOP TO 56 IF SW59=y

3724 024572 104400 SCOPE JSCOPE THIS TEST

3225

3226

3227 JEsRER new ##xe TEST 37 * »

3229 s#CRAM TEST OF JUMP(I) ON BR1 SET MICRO=-PROCESSOR INSTRUCTION,

3229 s#SET THE BRi BIT, PERFORM THE JUMP INSTRUCTION,

3230 - . $#VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

3231 $1#IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

3232 3#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

3233 p#THE BR DATA IS5 MOVED TO PORT4, IF THIS DATA 18 CORRECT,

3234 3#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

3235 s#THEN PORT4 WILL CONTAIN A 37

3736 Jrenw * T T ) *

3237

3239 ; TEST 37

3219 javneessprosane

3240 024574 012737 000037 001226 TST3I?T: MOV #37,TSINOG

3241 024602 012737 024770 001216 MoV #TST40,NEXT

3242 024510 012737 024634 001220 MOV #18,L0CK

3243 jJR1 CONTAINS BASE DMC11 ADDRESS

3244 024616 104412 MSTCLR SHASTER CLEAR DMCi1d{

324% 024620 032737 100000 001366 BIT #BIT15,5TATY 31S IT CRAM?

3235 024626 001457 BEQ 6342 s SKIP TEST IF NO

3247 024630 004737 035654 JSR PC,MEMSET $SET MEM AND RAM

374" 024634 183

3249 024634 024737 035454 JSR PC, SETBRY $SET THE BR1 BIT’

3250 024640 104414 ROMCLK JNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304

3251 024642 1900400 100400 $START AT ROM PCs0

3252 024644 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

3253 024646 116777 1143771<4005> +JUMP TO ROM PC OF 1777

3754 024650 024737 035550 JSR PC,RAMDAT 3R4sCRAM PC (LSB 8 BITS)

3755 024654 000377 377 JEXPECTED DATA

3256 024656 120504 CHMPB RS,R4 31S ROM PC CORRECT?

3257  N24660 001401 BEQ 28 3BR IF YES

3759 N24662 104005 HLT S tERROR, CRAM PC IS WRONG

378G N24664 104401 281 scopi 1LOOP TO 1s IF SW09=1

3260 024666 N12737 024674 001220 MOV #38,L0CK 3NEW SCOP}

261 024674 35t
DZDMH MACY11 27(1006) 14=DEC=76 16132 PAGE 64 PAGE: 0209
DZNMH, P11 NG=-DEC~76 14159 CRAM JUMP TESTS

37267 024674 004737 035454 JSR PC, SETBR1 :SET THE BRi BIT’

1263 N24700 104314 ROMCLK JNEXT WORD IS INSTRUCTION, ROMCLK PCs5304

1264 N24702 100403 100403 3 START AT ROM PC=3

3265 024704 104414 ROMCLK SNEXT WORD IS INSTRUCTINN, ROMCLK PC25304

376h  N24706 102400 1000001<400#5> yJUMP TO ROM PC OF O

3267 024710 004737 035550 JSR PC,RAMDAT pR4=CRAM PC (LSB 8 BITS)

32648 024714  N0O0OD0O ] sEXPECTED DATA

3126% 024716 120504 CHPB RS, R4 315 ROM PC CORRECT?

3270 024720 o0N1301 BEQ 43 3BR IF YES

3271 024722 104005 KLT S +ERROR, CRAM PC IS WRONG

3272 024724 104401 450 scopy JLODP TO 3§ IF SWO9my

3273 024726 012737 024734 001220 MOV #58,L0OCK sNEW SCOP1

3274 024734 581

3275 0724734 004737 035454 JSR PC, SETRPY 1SET THE BR1 BIT’®

3274 024740 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCa5304

3277 024742 100406 100406 1 START AT ROM PC=6

3278 024744 104414 RGMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PCa%304

3279 024746 106925 104125]<400%8> sJUMP TO ROM PC OF 525

32%0 024750 004737 035580 JSR PC,RAMDAT $R4=CRAM PC (LSB 8 BITS)

3281 024754 000125 125 1EXPECTED DATA

3282 024756 120504 CMPB RS,R4 315 ROM PC CORRECT?

3283 024760 001401 BEQ (1] :BR IF YES

3284 024762 104005 HLT $ $ERRDOR, CRAY PC IS WRONG

3295 024764 104401 632 ScoPl 3LOOP TO S8 IF SWS9s)

37286 024766 104400 SCOPE 3 SCOPE THIS TEST

3287

3288

3280 JHENS ¥ 904309 TEST 40 *

3290 y#CRAM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTION,

3201 +#SET THE BR4 BIT, PERFORM THE JUMP INSTRUCTION,

3797 3#+VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

3793 $#IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE

3294 . 3#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

3295 3#THE BR DATA 1S MOVED TO PORT4, IF THIS DATA IS CORRECT,

3204 3#THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

3297 3#THEN PORT4 WILL CONTAIN A 37

3748 FINFHRAB DB R RSB FERBRR TR B RRRE NSRS RERBERTRRRS

3299

3300 1 TEST 40

3301 [

3307 024770 012737 000040 001226 TST401 MOV #40, TSTNO

3303 024776 012737 025164 001216 MOV #PST41, NEXT

3304 025004 012737 025030 001220 Mov #1%,L0OCK

130s 3R1 CONTAINS BASE DMC11 ADDRESS

3196 025012 1n4412 MSTCLR JMASTER CLEAR DMC11

1307 025014 032737 100000 001366 BYT #BIT15,STATY 1158 IT CRAM?

33INA 025022 061457 BEQ 6342 1SKTP TEST IF NO

3309 025024 074737 nN3ISES4 JSR PCHMEMSET $SET MEM AND RAM

3110 025030 182

3311 025030 004737 035462 JSR PC, SETRR4 3SET THE BR4 BIT’

1312 025034 104414 ROMCLX ;NEXT WORD IS INSTRUCTION, ROMCLK PCe5304

3313 025036 170400 100400 $START AT ROM PC=0

1314 025040 104414 ROMCLK :NEXT WORD TS INSTRUCTION, ROMCLK PC=5304

3IZ8 N2SN42 117377 1143771<40046> $.JUMP TN ROM PC OF 1777

3316 N25084 ©N4737T A3ISRED RET PC,RAMDAT 1P4=CRAM PC (5B & RITS)

3317 naepsn ran177 317 tFXPECTHD DATA
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001220~

001220

001226
nn1216

0M1220,
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331R 025052 120504

3319 025054 001401

3320 075956 104005

3321 025060 104401

33722 025062 032737

1323 025070770, i 0=

3324 025070 004737

3325 025074 -404484;, 3

3326 025076 100403 E

3327 025100 104414 e

33?8 025102 103000

3229 025104 GO473T . 535550

3330 025110 000000

3331 025112 120504 B

33312 025114 001401

3333 025116 104005

3334 025120 104401

3335 025122 012737 025130

3336 025130 c«7x T

3337 025130 004737 035462

3338 025 LI AcUONAAN 41y und

3339 025136 100406

3340 025140 104414

3343 025142 107125

3342 025144 004737 035550

3343 075150 000125

3344 025152 120504 sor

3345 025154 001401

3346 025156 104005

3347 025160 104401

3348 025162 104400

3340 .

3350

3351 H

3352

1353

3354

3355

3356

3357

3358

3359

3360

3361

3362

3363 T

3364 025164 012737

3365 025172

3366 025200

3367

3368 025206

3369 025210 032737 7: onooo Q01366

3370 025216 N01457

31371 025220 004337 . 35654,

3377 025224

31371 075224 004737 035470
DZD¥H  MACY11 27(3006) 14=DEC=76
DZDMH, P11 09-DFC=76 14:59

3374 025230 1n4414

3375 025232 100400

31376 025234 104414

3377 075236 117777

31378 025240 0047373:035550:

3379 n25244 000377

3380 025246 120504

3381 025250 001401

33R2 025252 104005

33183 025254 104401

3384 025256 012737 025264

33RS 02BABHTT x, T IE Lot

3386 025264 Nn04737 035470

3387 0ZE2TOTAMNALA o

3338 025272 100403

3389 025274 104414 fo

3390 025276 103400

3391 025300 004737 035550

3392 025304 000000

3393 025306 3120504

3394 025316 oo0idet

3395 025312 104005

3396 025314 104401

3337 02%316 012737 025324

3399 025324 R .

3399 025324 004737 035470

3400 0253307104414

3401 025332 100406

3402 02%334 104414

3403 025336 3107525

1404 025340 004737 035550

3405 025344 000125

3406 025346 120504

3407 025350 001401

3408 025352 104005

340 025384 104401

3410 025356 104400

3411 e

3412

3413

3314

3415

3416

3417

3418

3419

3420

3421

3422

3421

3424

14725 )

3426 025360 (12737 N00042

3427 9725366 012737 025554

2R 025374 £1273T 025470

1470

163132
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CRAM JUMP TESTS

281

483

-1 1

68t

TST421

CMPB_ R5,R4

BEQ*7 1728 .

HLT ;

SCoPi 3

Mov ,sas.Locx
Ul BE

JSR Pc.szrsa4

ROMCLK =

100403 |

ROMCLK_ <5

1000001 <4b0o#E>

JSR AM

0

cHPB

BEQ

HLT .. .5 . :

scopy’ The e B

MOV . #58,L0CK
FRESR oot

JSR PC, SETBRY’

ROMCLK Eus

400406

ROMCL St

1oqizszétao~%>

JSR [PC/RANDAT,

125 S

CMPB RS /R4

BEQ 6s

HLT

PN

PAGE:

11S ROM PC CDRRECT?

JBR IF YES B
$ERROR, CRAM PC IS HRONG
sLOOP TO 18 IF SWO9mi .
3 NEW - SCOPt

JSET THE BR4 BIT* i
sNEXT WORD I5 INSTRUCTIOHN, nDhCLK PCtSaG-

sSTART AT ROM PC=z3
JNEXT WORD 18 IHSTRUCTION, RDHCLK PC85304~

;JUHP T0 ROM PC OF 0
T

$R4nCRAM PC (LSB 8 BITS)
$EXPECTED DATA

315 ROM PC CORRECT?

JBR IF YES

;ERROR, CRAM PC IS WRONG
JLOOP TO 36 IF SWo9xy 2
JNEW SCOP1L

JSET THE BR4 BIT®

§NEXT WORD IS INSTRUCTION, RO“CLK PCISJD{
3 START AT ROM PC=6

$NEXT WORD IS INSTRUCTION, RUHC
$JUMP TO ROM PC OF 525
sR4aCRAM PC (LSB 8 BITS)
sEXPECTED DATA

3IS ROM PC CORRECT?

3BR IF YES

$ERROR, CRAM PC IS5 WRONG

sCoP{ JLOOP TO 55 IF (SWG9=1 o :
SCORE ..o . $8COPE THIS TEST
EEFEESR PR
i *¢ TEST 41 . e

,-cnnu TEST OF

?(I) ON BR? SET MICRO-PPDCESSUR INSTBUCTION.

3#SET | THE BRT: BfT; "PERFORM THE JUMP INSTRUCTION,

‘lV!R!PY THE JUMPDID OCCUR BY CLOCKING THE INSRUCTION «~,
y#IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE-
3#BR WITH: THE LOWES?T 8 BITS OF THE CRAM PC, AT THIS POINT-
y*THE BR DATA IS MBVED TO PORT4, IF THIS DATA 18 CORRECT:
§%THE JUMP WAS SUCCESSFUL. IF THE JUMP WAS UNSUCC!SSFUL
s#THEN PORT4 HIL@ CDNTAIN A'37

ROMCLX

ROMCLK . !
11337712400%7>

JSR -7 PC,;RAMDAT
377
CHPB . R5,R4"
stq

rkA,‘ )
scopy T
MOV . .. #3§,LOCK
JSR PC, SETBRT
ROMCLX ohy
100403
ROMCLX
1000001€400%7>
JSR . PC,RAMDAT
[
cuPB R5sR4
BEQ 48
HLT s
SCOPY
MOV #58,L0CK
JSR PC, SETBR?
ROMCLK :
100406 .

ROMCLK
1041251<40007>
JSR PCy RAMDAT
125
CMPB RS, R4
BEQ 68
HLT 5
scopt
SCOPE

JHBRHEGHDUARR AN AR PRS2 unun TEST 42

PC,SETBR?

"$NEXT WORD IS*INSTRUCYTION

XJUMP TO ROM PC OF O

$RY CONTAINS BASE DMC11 ADDRESS
$MASTER CLEAR DNC1}

115 IT CRAW?T

$SKIP TEST IF NO

$SET MEM AND RAM

$SET THE BR7 BIT*® : -

. "PAGE:

Sy

02114 -

$NEXT WORD IS INSTRUCTION,
$START AT ROM PC=0

ROMCLK PCz5304

ROMCLK PC=5304:

1 JUMP TO ROM BCIOF:{777
$R4sCRAM PC (LSB 8 BITS)"¢
JEXPECTED DATA

115 ROM PC CORRECT?

JBR IF YES ¢ e
JERROR, CRAM BC IS 4RONG
JLOCP TO 18 IF SWO9=1 :
yNEW SCOP1

§SET THE BR? BIT’
sNEXT WORD IS INSTRUCTION,
1 START AT ROM PCs3
$NEXT WORD IS INSTRbCTIUN,

ROMCLK PC=5304

ROMCLK PC=5304

31R4=CRAM PC (LSB 8 BITS) seel
JEXPECTED DATA : o
31S ROM PC CORRECT?

$BR IF YES

sERROR, CRAM PC IS WRONG

3LOCP TO 38 IF SWO9=Y
‘YNEW 5COP1

)SET THE BR7 BIT’

JNEXT WORD IS INSTRUCTION,
$START AT ROM PC=6

$NEXT WORD IS INSTRUCTION,
sJUMP TO ROM DC OF 525 :-
tR4=CRAM PC (LSB 8 BITS)
JEXPECTED DATA

315 ROM PC CORRECT?

yBR IF YES

JERROR, CRAM PC IS WRONG
3LOOP TO 5§ IF SW50my

) S3COPE THIS TEST

ROMCLK PCa35304°
ROMCLK PCa5304

s %«CRAM TEST OF JUMP(I) ON C BIT SET MICRO=-PROCESSOR INSTRUCTIDN

3#CLEAR THE C BIT,

PERFORM THE

JUMP INSTRUCTION,

s#VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION
;#IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE
s#BR WITH THE LOWEST 8 BITS OF THE CRAM PC, AT THIS POINT

s#THE BR DATA 1S MOVED TO PORT4,
$#THE CRAM PC IS CORRECT.
ONTAINS A 37

1 #THEN PORT4

IF THIS DATA 1S CORRECT
IF THE CRAM PC IS NOT RIGHT,

1 TEST 42

r- mmammwm—

Mov £42,TSTND
N STST43, NEXT
wny #13,L0CK

2] HERBRRBRERE

Y RY CONTAINA RASF NMCYY ADDRRLSE

0240 -
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3430 025402 104412 MSTCLR JMASTER CLEAR DMCi1i

3431 025404 03273