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IDENTIFICATION
PRODUCT CODE: MRINDEC-11-DZDMH-R-D
PRODUCT NAME: DMC11 HIGH SPEED JUMP AND FREE RUNNING TESTS
DRTE: JANUARY 1977
MAINTAINER: DIRGNOSTICS
RUTHOR: FAY BASHAW

The information 1n this document 1s subject to change without
notice and should not be construed as 3 commitment by Digital

Equipment Corporatian. Digitai Equipment Corporation” assumes
gc rcsgonsxbxlltg for any errors that may appear 1n thi:
ocument.

The software described 1n this document 1s furnished under a
license and may only be used or copied 1n accerdance with the
terms of such license.

Cigital Equipment Corporation assumes no responsibility for
the Juse ‘or reliability of 1ts software on equipment that 1s
not supplied by Digital.

Copyright (C) 1977 by Digital Equipment Corporation
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RBSTRACT

The function of the DMCI1 diagnostics 13 to verify that the
aption operates according tospecifications. The di1agnostics
verfiy that there are no malfunclions and the all operations
3f the DMCL1 are correct 1n 1ts environment.

Parameters must be set ug to alert the diagnostics to the
OMC11 configuration. hese parameters are contained in the
STATUS TRBLE and are generated 1n two_ ways: 1) Manual
Input - the operator an3wers questions. 2) RAutosizing - the
program delermines the paramelers automatically.

DZDMH tests the DMCl1-AL micro-processor (MB200-YB) with high
speed crom, or the KMC1l micro-processor (MB204). It performs
{unp tests on the n:cro-groccssnr, vaerifi1es the contro] ROM of
he MB200-YB, and tests the CRAM and other unique functions of
the M8204. 11 a DMC11-AL (MB200-YB) and line 'wnit (MB202-YA
ar MB202-YD) are present, free-running tests are performed.
These tests_are skipped 1f a KMC (MB204) or no line-unit s
present.  The best test 1s with a line-unit 1astalled. DZDMH
can be used as a Heat Test Diagnostic by Manufacturing.

Currently there are four off line diagnostics that are to be
run 1n “sequence to insure that 1f an error should occur 1t
will be detected at an carly stage.

NOTE: Additional diagnostics may be added ir the future.
The four diagnastics are:

1. DZOMC [REV] Basic W/R and Micro-processor tests

2. DZOME [REV) DDCMP Line unit tesis

3. DZDMF [REV) BITSTUFF Line unit tests

4. DZDMG [REV] Low speed jump and Free-running lests (Heat

Last tage) NOTE: DZDFG Bs*RuR"ORLY ON A DMC11-AR® (M8200-YA).
DZDMF [REY) Hxﬂh speed jump and Frcc-runnxn? tests (Heat

test tape) NOTE: DZDMH IS RUN'ONLY ON A DMC11-AL (MB200-YB).

REQUIREMENT

EQUIPMENT

ﬁns POP11 family CPU (except an LSI-11) with minimum Bk memory
ASR 33 (or equilivalent)

CMCL11-AL (MBZ20C-Y3) or an KMCl1-fA (MB8204) with a DMC11-MA or a
CMC11-MD

PRGE:
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STORAGE

Pra#rAl will use all BK of memory cxccgt where ABL and
BOOTSTRAP LOADER reside. Locationd 1500 thru 1640; contain
the "STATUS TABLE™ information which 1s generated at start of
diagnostics by manual 1nput (questions) or automatically
‘84 o-s::xn?l. This area 18 an overlay area and should not be
altered by {he operator.

LGRODING PROCEEDURE
METHOD

Al] programs are 1n absolute format and are loaded wusing the
ABSOLUTE LOADER. NOTE: 1f the diagnostics are on a media such
as DISK ,MAGTAPE,DECTAPE. or CASSETTE; ~ follow instructions
103 the monitor which has been provided on that specific
media.

ABSOLUTE _OADER starting address ¥500
MEMORY ¥ SIZE

Yk 17
8k 37
12k 57
16k 77
20k 117
24k 137
2Bk 157

Place address of ABS loader into switch register.
(also place "HALT' SW up)

Depress 'LOAD ADDRESS’ key on conscle and release.

Cepress 'START KEY’ on conscle and reicase (program should now
be loading 1nto CPU)
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STRARTING PROCEEDURE

2. Set switch register to 000200

b. chress "LORD"ADORESS’ key and release

c. WR to zero for "RUTO'SIZING’ or SNR b1t0=1 for manual
1nput (questions) or SWR bit7=1 to use existing parameters
scg up by a previous start or a previously run OMCIL
diagnostic.

d. Depress 'START KEY' and release. The program will tiype
Malndcc Name and program name (1f this was the first start
up of the program’} and also the follouing:

MAP OF DMC11 STATUS

PC CSR STATL STRT2  STAT3

001530 16001C 145310 177777 000000
001510 160020 145320 177777 000000

The program will type 'R’ and proceed te run the diagnostic.
The "abdve 1s only an example. This would indicate the status
tatle starting at add 15 0 1n the program In this ¢xamgl¢
the table contains formation and status of twg DMCI1'S

THE STRTUS TABLE MUST BE VERIFIED BY THE USER IF AUTO SIZING
ﬁSl DONE. For 1nformation of status table see section B.4 for
elp.

If the diagnostic was started with SWOO=1 tndxcalxn? manual
parameter “1nput then 1the following shows an example of the
questions asked and some examole answers:

HCW MANY DMC11’S TO BE TESTED?!

01
CSR ADDRESS?160010

VECTOR ADDRESS?310

BR PRIORITY LEVEL? (M4,5,6,7)75

DOES MICRO-PROCESSOR HAVE CRAM? (Y OR NON

WHICH LINE UNIT? IF NONE TYPE "N* IF M8201 TYPE *“1*, 1IF
M8202 TYPE *2%71

IS THE LOOP BACK CONNECTOR ON?Y

SWITCH PACS! (DDCMP LINES)?377

SWITCH PAC2 (BMB73 BOOT ADD)?377

Following the questions the status map 1s printed out as
described above, the 1information 1n the map reflects the
answers 1o the questions. If the diagnostic was started with
SW00=0 and SWO7=0 (RAUTO-SIZING) then no guestions are asked
and onlﬂ the status-map 13 printed out. 11 auTo-s1zInNG 1
Jsed ¢ status information must be verified to be correct
(match the hardware). 11 1t does not match the hardware the
dxagnosglc must be restarted with SWOO=1 and the gquestions
ansiere
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CONTROL SWITCH SETTINGS

SW 15 Set: Halt on arror

SW 14 Set: Loop on current test

SW 13 Set: Inhibit error print out

SW 12 Set: Inhibit type out/abell on error.

S 11 Set: Inhibit 1lerations. (quick pass)

SW 10 Set: Escape to next test on error

SW 09 Set: Loop with current data

S 08 Set: Catch error and loop on 1t

SW 07 Set: Use previous status table.

SW 06 Set: Halt in ROMCLK routine before clecking

micro-processor

SW 0S5 Set: Reserved

SW O4 Set: Reserved

SW 03 Set: Reselect DMC11’s desired active

SW 02 Set: Lock on selected test

SW Ol Set: Restart program at selected test

SW 00 Set: Build new status table from questions. (If SWO7=0
and SWOO=0 a new status table 1s built by
auto-si121ng)

Swuitch 06 and 08-15 are dynamic and can be changed as needed
while the diragnostic 1s running. Suwilches 00-03 and sw:tch 07
are static, and are used only 2n starting or restarting the
Jragnostic.

PRGE :
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“.1.¢ SWITCH REGISTER OPTIONS (at start up)

Sk 01

SW 02

Sk 03

METHOD:

RESTART PROGRAM AT SELECTED TEST. It 1s strongly
suggested that at least one pass has been made before
trying to select a test, the reason being 1s that the
rogram has t{o clear’ areas and set up parameters.
hcn this suxtch 1: used the diagnostic wi]l ask TEST

NO.? Ansuwer b 1ng the number of the test desired
:ndtcarrxgc rcturn Eo egin execution at the selected
es

LOCK ON SELECTED TEST. This swilch when used with
SWOl will cause the proyram to constantly looY an thc
selected test. Hitting any key on the conso c will
let 1t advance to tha next test and loop until a key
1s hit again., If SW02=0 when SWOl 1s wused. The
program wi1ll begin at the selecied test and continue
normal operations.

RESELECT DMCll ) DESIRED RCTIVE. Please note that a
message 18 typed out for setting the swilch register
equal to DMCIL”s active. this means if the system has
four DMClls; bits 00,01, 02 03 ulll be set 1n loc
'DMACTV’  from the swilch’ gxs er. Using this
swilch(SWOO0) alters that tion;iherefore 1f four
DMC1ls are 1n the system ii*DO NOt¥¥x set switchs
grester than SW 03 in the up position. this would be

» fatal error. do not select more active DMClls than
there 13 1nformation on 1n the status table.

A: Load address 200

B: Start with SW 00=1

c Program will t? pe message

D Set a swilch Yor cach DHC desired active.

EXAMPLE: If you have 4 DMC's but onlg want to
run the Ilrst and the last se! SWR bils and
3 = 1. PRESS CONTINUE
E: Number (IF VALID) wi1ll be 1n data lights
(cxcludxn 11/05)
Set inﬁ gther switch settings dosired.
PRESS CONTI UE.

PAGE :
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DYNRMIC SWITCHES
ERROR SWITCHES

SW 12 Delete print outsbell on error.

SW 13 Delete error printout.

SW 15 Halt on the error.

SW 0B Goto bcglnnxrg of the tesi(on error).
SW 10 Goto next te«t{on errecr).

SCOPE SWITCHES

1. SWO6 Halt 1n ROMCLK routine before clocking
micro-processor 1nstruction. This allows the
ogcrator to scope a micro-processor insiruction in
the static state before 1t 1s clocked. Hit
continue to resume running.

2. SWOS (1f enabled by 'SCOP1') on an error; If an '¥’ is

rinted 1n front of the test no. lex. #TEST NO.
0 ) SWO9 1s 1incorporated 1n that test and
therefore SWOS 1s usually the best switch for the
scope locp (SWi4=0, SW10=8, SWo9=1, SWOB=0). If
SWOS 1s not enabeled; and there 1s a HARD error
{constant): SWOB8 1s best. (SWi4=1,0, SW10=0
SW09=0, SWl8=1). for intermittemt errors; Si14=1
will loop on test reguardless of arror or not
error. (SWi14=1l, SW10=0, SW09=0, SW0B=1,0)

3. SuWil Inhibit 1nterations.

4. SWlY Loop on current test.

STARTING ADDRESS

Starting address 13 at 000200 there are no other starting
addresses for the DMCL1 diagnostics. (See Section 4.0)

NOTE: I{ address 000042 18 non-zero the program assumes 1t
18 under ACTII or XXDP control and will act
accordingly after all avairlable DMCll’s are tested the
program will return to "XXDP' or ’ACT-11".

OPERATING PROCEDURE
When program 1s initsally started messages a3 described 1n

section 4.0 will be printed, and program will begin running
the diagnostic

N Lowfue—
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PROGRAM AND-OR OPERATOR ACTION
The typical approach should be

1. Haltl on error (via SW 15=1) when ever an error occurs.
2. Clear SW 1S.

3. Set SW 14: (loop on this test)

4. Set SW 13: (inhibit error print out)

The TEST NUMBER and PC will be thcd out and possibily an
error message (this depends on the test) to give the operator
an 1dea as to the source of the problem. If it 1s necessar
tc know more 1nformation conccrnxna the error report; LOOK I
THE LISTING far that TEST NUMBER which was lggcd out and then
NITE 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 tgpcd out at the time of an error (providing SW 13=C and SW

12=07. 1n most cases additional i1nformation will be supplied

i: the the error message to give the operator an indication of
¢ error.

ERROR RECOVERY

If for some reason the DMCLI1 should 'HRANG THE BUS’ (gain
control of bus so that consale manual functions are i1nhibiled)
an 1n1t or power down/up 1s necessary for operator ta regain
control of cpu. __If "this should happen; look 1n localion
*TSTNO' (address 1226)for the number of the test thal was
running at the time of the catastrophic error. In this way
the operator will have an 1dea as to what the DMCll was doing
at the time of the error.

RESTRICTIONS
STARTING RESTRICTIONS

See section 4. (PLEASE)

Status table should be verified requardless cf how program was
started. Rlso 1t 1s 1mportant o use this lxstlng along with
thcb}nformalxon orinted on the TTY to complelly 1solate
protlems.
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OPERATING RESTRICTIONS

The first time a DMC11 diagnostic 18 loaded i1nto core and run

the STATUS TRBLE must be set . This 1s done by manual 1nput
(5&08:1) or by au1331zxn (Sﬂﬂﬂ:ﬂ and SN07=0)? Thcrcafgcr

however the “status table need not be selup hg subsequent
restarts or even lcadxn? the next DMC diagnostic ecause the
STATUS _TRABLE 1s overlayed. ~ The currént parameters 1n the
STATUS THABLE are used when SWO7=1 on start up.

HARDWARE CONFIGURATION RESTRICTIONS

DMC11(MB200)- Jumper Wl must be 1n, and switch 7 of E76 must
be 1n the OFF position.

KMC(MB204)- Jumper W! must be 1n.

LINE UNIT(MB201)- Jumpers Wi, W2, and W4 must be IN. Jumpers
U3, a8 WS must b OUT. SW8 of E26 must be 1n the ON

LINE UNIT (MB202)- Jumper Wl must be i1n. SWB of E26 must be
in the OFF position.

MISCELLANEOUS
EXECUTION TIME

Al1 DMC1! device diagnostics will give an "END PASS’ message
{providing no errors and swl2=0) within Y mins. This is
assuming SWll=1 (DELETE ITERATIONS) 13 set to give the fastest
possible execution. The actual ezecution time depends greatly
on thc POP11 CPU configuration and the amount of memory 1n the
system,

PASS COMPLETE

NOTE: EVERY time the program is started; the tes
as 1f SWIl (delete i1terations) was wu ).

'VERIFY NC HARC ERRORS’ as soon as pOSSIbTC. Therefore the
first prss -EACH TIME PROGRAM IS STARTED- will be a 'QUICK
PRSS’ uniil all DMCli's 1n system are ‘tested. When the
diagnostic has completed a pass the following 15 an ezample of
the print out to be expected.

END PASS DZ0MH CSR: 175000 VEC: 0300 PASSES: 000001
ERRORS: 000000

NOTE:  The pass count and error counts are cummulitive for
e¢ach DMCL1 that 1 rannln?, and are set to zero only
when the diagnostic 1s started. Therefore after an
overnight run for example, the total passes and errors
for each DMCI1l since the diagnostic was started are
reflected 1n PASSES: and ERRORS:.

ts will run

e i
(=1 This 18 o

PAGE :
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KEY LOCATIONS

RETURN (1214) Contains the address where program will return
when 1teration count 1s reached or 1f loop on
test 13 asserted.

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

TSTNO (1226) Contains the number of the test now being
peformed.

RUN (1316) The bat 1n 'RUN’ always points_ {0 the DMClI
currcntla bein tested. EXAMPLE: {RUN)
1302,0000000001000000 Means that DMCl1 no.0b
1s the DMCLl nouw running.

DMCROO-DMCR1?7

DMSTOO-DMST1?7

(1500)-(1640)
These locations contain the 1nformation needed
to tes!t up to 16 (decimal) DMClls se ucnt:alﬂ.
they contain the CSR,VECTOR an STATOS
conlerning the configuralion of each DMCII.

DMACTV (1306) Each b1t set 1n this location 1ndicates that
the associated DMCL] will be tested in turn.
EXAMPLE: (DMACTV) 1276-/0000000000011111 means

that DMCL1 no. 00,05 02,03,04 wil] be tested.
EXAMPLE:  (DMACTY)’ 1276/0000000000010001 Means

that DMC1]1 no. 00,04 will be tested.

DMCSR (1404} ?on}alns the CSR of the current DMCIl under
est.

"STATUS TABLE' (1500-18640)

The table 13 filled by AUTO SIZING or by the manual parameter
input (?ucstxons) as !;scr:bcd prcv1ous¥y. Also 1f desired by
user; the locations may be altered by hand (toggled in) to
suit the specific configuration,

The ezample status map shown below contains 1information for
two DMC11’S. the table can contain up to 16 DMCIL'S.
Fcilowxng the map 318 & description of the bits for each map
entry

MRP OF DMC11 STATUS

PC CER STATY STAT2 STAY

001500 160010 145310 177777 000000
001510 160020 016320 000000 000000

PRGE :
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status

100 or 1 DMCl1. The PC shows where in core memor

the first of the 4 words 1s. In lhe example above

DMC’S

second DMC status 1s lecated at 1510, 1512, lélq,

The i1nformation
follows:

CSR:
STAT!:

STRATZ:

STHT3:

Contains DMCL11 CSR address

BITS 00-08 IS DMCL1 VECTOR ADDRESS
BIT15=1 MICRO-PROCESSOR HRS CRAM

0 MICRO-PROCESSOR HAS CROM

1 TURNRROUID CONNECTOR_IS ON

0 NO TURNAROUND CONNECTOR

0 LINE UNIT IS AN MB20l

1 LINE UNIT IS AN MBe02

1 NO LINE UNIT

9-11 IS DMC11 BR PRIORITY LEVEL

LOW BYTE IS SWITCH PAC#1 (DDCMP_LINE NUMBER?
HIGH BYTE IS SWITCH PAC#2 (BM873 BOOT ADDJ

BITC=1 PERFORM FREE RUNNING TESTS ON KMC
(must be set manually. SEE TEST SO

firs

status 1s 1n locations, 1500, 1502, 1S04, and 1506. The

1516.

contained 1n each 4 word entry 1s defined as

PAGE :
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METHOD OF AUTO SIZING
FINDING THE CONTROL STATUS REGISTER.

The auto-s121ng routine finds a DMC11l as foll-ws: It starts
at address 160000 and tests all address in sucrements of 10 up
to and 1ncluding adi-ess 167760. If the address does not time
out, the follcwing 13 Jone, the first CRCM address 1s written
to a 125252 then 1t 1s read back. If ii contains a -1 or
1285252 or 3220 a DMCLl or KMCll has been found, 1f not, the
address is uypdated by 10 and lhe search continues. A -1
indicates a DMCl! “with no CROM, a 125252 indicates a KMCll
with CRAM and a 63220 indicates a DMCL1 with the DOCMP CROM.
Further tests are performed at this point to determine which
line ».1t, if any, 18 1nstalled, 1f a loop-back connector_ s
rosialled and various swilch setlings on the line unit. THIS
IS WHY THE STATUS TABLE MUST BE VERIFIED BY THE USER AND _IF
ANY OF THE INFORMATION DOES NOT AGREE WITH THE HARDWARE THE
DIAGNOSTIC MUST BE RESTARTED AND THE QUESTIONS MUST BE
ANSWERED. RI1 OMCli’s 1n  the system will be found by the
auto-sizer. If 1t does not find a DMCIl the diagnostic “must
be restarted and the questions answered.

FINDING THE VECTOR AND BR LEVEL

The vector area (address 300-776) 1s filled_ with the
instruction IOT and '.+2° (next address). The processor
status 1s started at 7 and the DMC is Erogramncd to 1nterrupt.
The PS 13 lowered by ! until the 8" 1nt¢rru€ts, Y dcla? 18
made and 1f no 1nt¢rup! occures at PS level 3 [because ol a
bad DOMCl1) the program assumes vector address 300 at BR level
S and the problem should be fixed 1n the diagnostic. Once the
problem 18 fized; the program should be re-setup agaxn to get
correct vector. 'If an interupt occured; the addred3s to which
the DMCLIl interupted to 18 picked up and reported as the
vector. NOTE: 1f the vector reported 18 not the vector set
gp by you; there 1s a problem and AUTO SIZING should not be
one.

SOF TWARE SWITCH REGISTER

If the diagnostic 1s run on an 11/04 or other CPU without
switch register then a scoftware switch register 1s used to
allow user " the same switch options as described previously.

the hardware switch register does not exist or 1f one dois
and 1t contains all ones (177777) this softwars switch
register 1s used.

Control:

To obtain control at any allowable time during execution of
the diagnostic the operator types a CTRL E on the console
terminal“keyboard. As soon as lhg CTRL G 1s recognized, by
the diagnostic, the following message will be displayed:

PAGE :
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SWR=XXXXXX NEW?

Where XXXXXX 18 the current conlents of the software switch
register 1n octal. The software control routine will then
awdit operalor action. Rt which time the operator 1s required
to typc one or_more of the legal characters: 1) 0 -7, 2)
iine Teed(<LF>), 3) carriage relurn(<CR>), or 4) control-U
(CTRL W. No check 1s  made for legality. If the 1nput
character 18 not a <LF>, <CR>, or CTRL U 1t 18 assumed to be
an octal digit.

7o change the contents of the SSR the operator simply types
the new desired value 1n octal - leading 2eros need nol be
typed. And terminates the 1nput string with a (CR> or <LPF
dcpcndxng on the program action desired as described below.
The 1npul value will be truncated to the last b digits l%pcd.
Rt least one digit must be typed on any given input siring
prior to the terminator before a"change to the SSR will occur:

When the 1nput string 1s terminated with & <(CR) the diagnostic
will continue execution from the point at which "1t was
interrupled. If a (CR> rs the only thing typed 1the program
will continue without changing the SSR. The (LF> differs Irom
the (CR} ba restarting the program as 1f 1t were restarted ot
address 200.

If a CTRL U 13 tggcd at any point 1n the 1nput string prior to
the terminator "the 1in ug value will be disregarded and the
prompt displayed (SWR = QXXXXX NEW?).

To set the SSR for the starting switches, first load the
diagnostic, ther ha1t CTRL G, thcg start the diagnostic.

PAGE:
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1783

1820
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1814
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DECDOC VER 00.0M4

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

- . T P . G - R TR P T D S -

BEHHEHHRHHIE AR HRRRERE TEST | U R AR AR RY
TEST OF BR RIGHT SHIFT

VERIFY THAT A DEST OF BR RSH (011) OF A MICRO-INSTRUCTION
SHIFTS THE RESULTING BR DRTA RIGHT ONCE.

ERERERREREREREXRXRXXEERERE TEST 2 HEXEXEFXREEREREIREREHEEE LSS
I0P CRAM WRITE/RERD TEST
FLOART A 1 THROUGH EACH CRAM LOCRTION

RERREREEREFREERREEREREAAERE TEST 3 HERERERRFXERXEREREXXRRRER£F

JIOP CRAM WRITE/RERD TEST
FLORT A O THROUGH ERCH CRAM LOCATION

REREREERAEREEERNLEFRERRERE TEST Y RN ENERNEENENEREEEFEEEEEEE

I0P CRAM DURL ADDRESSING TEST
WRITE ERCH ADDRESS INTO ITSELF,READ ERCH
RDDRESS TO VERIFY CORRECT ADDRESSING

FEERERERRAXXXEREERXXXERERRE TEST S FREEXEREERAXERFERERRERIRELEY
I0P CRAM RERD TEST

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

THEN READS 1T BACK AND COMPRRES ERCH RDDRESS WITH THE
DUPLICATE OF THE CROM MICRO-CODE.

FEEREFFRERERRERERREFXREEEE TEST B XXERRXRRFREREREREFRENEREEER

I0P MAIN MEMORY TEST
FLOART A 1 THROUGH ALL MAIN MEMORY LOCRTIONS

FRRERFEREXEEERRELRXEXRERRE TEST 7 HHFHERERRFHERERUHFREEHERREE

I0OP MAIN MEMORY TEST
FLOAT A O THROUGH ALL MAIN MEMORY LOCATIONS

HHHEREHHRENEHAERENHERRAEE TEST 10 HHHEHRH1HNEHEEEEREREENRERERE
I0OP MAIN MEMORY DUAL RDDRESSING TEST

LOAD EACH MEMORY LOCARTION WITH ITS OWN ADDRESS

READ BACK EACH LOCATION TO VERIFY CORRECT RDDRESSING

EHHEEERHERERENRHRERRRRERER TEST 11 HIHREERERREREERRRIRIERARNS
IOP MAR TEST

PERFORM DUAL RDDRESSING TEST

USING MAR AUTO-INC FEATURE

BHEEIHHEHE R TEST 12 R EENRRREERRRRRARRERRRARE
IOP (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 1BUS# 10 BITe IS SET ON MAR QVERFLOW(2000)

14-DEC-76 16:37
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2083

2066

2132

2189

2e4e

2298

2354

2410

2466

25e2

2578

D02

ERREREREFRERFRELERFRARRREE TEST 13 HFRERREERREEREREXERXEXERERE

CROM RERD TEST
THIS TEST READS ERCH ROM LOCATION AND COMPARES

IT T0_A SOFTWARE DUPLICATE OF THE CROM. THIS TEST
ALSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION.

BHHFHIE R HHHINRHRRR RS TEST 14 HHRHHERH IR AR R R Y
CROM TEST OF JUMP(I) NEVER MICRO-PROCESSOR INSTRUCTION.
PERFORM _THE JUMP INSTRUCTION

VERIFY THAT THE JUMP DID NOT OCCUR BY RERDING

THE CONTENTS OF THE NEW ROM PCC(IT SHOULD INCREMENT BY ONE).

ERREXEXBRREREXERRXXREREEER TEST 1S IR HNENE N5 332223 3% 43 %
CROM TEST OF JUMP(I) RLWAYS MICRO-PROCESSOR INSTRUCTION.
PERFORM THE JUMP INSTRUCTION

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

EHHHHERR RN EE TEST 16 H¥HHHEHRRREHREREREERERENRE
CROM_TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION.

SET THE C BIT, PERFORM THE JUMP INSTRUCTIO:
VERIFY THE JUMP BY READING THE CONTENTS OF YHE NEW ROM PC

RREEERERRBHHRARIRENRRERAEN TEST 17 HERFMEHRREIREIEEEHEERRRANR
CROM_TEST OF JUMP(I) ON_Z BIT SET MICRO-PROCESSOR INSTRUCTION.
SET THE Z BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP BY RERDING THE CONTENTS OF YHE NEW ROM PC

EEERERERERERRRHEIRRRAEERE TEST 20 FHHHAFEEXHHEFEFRERREREREEEE
CROM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION.
SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION

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

ERRXEXRERFREERERERRXRERXEE TEST 2] HHERRFRERERERREREREREXREEES
CROM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION

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

FHEHERRRHEHER RN RN RRRRR RS TEST 22 HERREERRREREREIARREXRARRNRR
CROM_TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION.
SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION

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

ERERERRXXERFERXXEREREXXERE TEST 23 HHFREREREEEEEERNEFHEEEEEE LR
CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION.
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION

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

EHEREHHE R RN RRR RS TEST O HHERERERERMRIEREERRERERE R
CROM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE C 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).

DECCOC VER 00.904

14-DEC-76 16:37
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2635

2e9e

2749

2806

e863

2920

2926

£382

EO2

DECDOC VER 00.04

FEFREERRFERRXRXRERXXEXRERE TEST 25 XHERERHENENETNEEEENEEEEEEREE
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 QCCUR BY RERDING

THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY CNE).

BRERBARFXBEXREXBEREXERRERE TEST 28 HHEFEHHENERENFEEIEEEEREEEE%EE
CROM TEST OF JUMP(I) ON BRO SET MICRO-PROCE?S%E INSTRUCTION.

VERTFy Tha? THE JomP D10 NoT GCLUK. BY AEADING
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE).

FRRUHHERRRRA AR RERERRIRERE TEST 27 HHRREBRBRRRERAFRERER AR HRS
CROM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THAT THE JOMP DID NOT OCCUR BY RERDING

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

REERFFRFXFRERXLEXXERERRERE TEST 30 HHHHERHEEENEREREEEEREEEERER
CROM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THRT THE JUMP DID NOT OCCUR BY READING

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

REEUXBERREARRERERREREREERE TEST 31 HHXHEHEREFNENERENEEREREEE LR
CROM TEST OF JUMP(I) ON BR7? SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR7 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).

RERERAFRFRFEREFRREFRAREREE TEST 30 HREEXARABEEXEXRERRARERERERE
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 LORDS THE

BR WITH THE LOWEST B BITS OF THE CRAM PC. AT THIS POINT

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

EERBREXEXRERAAXERXEAXXEEEE TEST 33 HEERREXREREREREXEXXEEERRERE
CRAM TEST OF JUMP(I) ALWAYS MICRN-PROCESSOR INSTRUCTION.
CEEE??HTLEEJﬂgEP IgSBgUC;ION LOCKING THE INSRUCTION
Y
IN THE LOCATION ?{ IS S*. ?HIE ?NS;RUCTI NL RHE *HE
BR WITH THE LOWEST 8 BITS OF THE 7RAM PC. RT THIS POINT
THE BR DATA_IS MOVED TO PORTY. IF THIS DATA IS CORRECT,
THE JUMP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL
THEN PORTY WI.L CONTRIN R 37

14-DEC-76 1B:37
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DZCMH  LST

3041

3103

3185

3227

3289

FO2

FREERERXRERXXXHREXXXXFRERE TEST 34 FERRHXXFRERNEREREEEEREEXEE S
CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION.
SET THE C BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCARTION IT IS AT. THIS INSTRUCTION LOARDS THE

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

THE BR DATA 1S MOVED TO PORTY. IF THIS DRTA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTRIN R 37

FEEREREFFERERREXEXERRXRERE TEST 35 363833 33 33 36 3 3 3 3 36 3 36 3 % 3 3 3 3 3 % % X
CRAM TEST OF JUMP(I) 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 1S AT. THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST B 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 WRS UNSUCCESSFUL

THEN PORTY WILL CONTRIN'A 37

RERERRERRREREIEAEREEREAXEE TEST 30 23HFHHHHMEMHENEENEEEEEREEHERER
CRAM TEST OF JUMP(I) 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 DATR IS MOVED TO PORTY. IF THIS DATR IS CORRECT,

THE JUMP WRS SUCCESSFUL, IF THE JUMP WARS UNSUCCESSFUL

THEN PORTY WILL CONTRIN R 37

HERRERRRERRERERRFFEERRRERE TEST 37 HEHHEREHEEEEEEEEEEEEEREEEER
CRAM TEST OF JUMP(I) ON BR! SET MICRO-PROCESSOR INSTRUCTION.
SET THE BR1 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 Pr. AT THIS POINT

THE BR DATA IS MOVED TO PORTH. IF THIS DATR IS CORRECT,

THE JUMP WARS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTARIN R 37

REEEEREREEERRBAERXERNXEFEE TEST HO XEHAXNRREREXXXREREXRXLEREER
CRAM_TEST OF JUMP(I) ON BR4 SET MICRQO-PROCESSOR INSTRUCTION.
SET THE BRY BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

IN THE LOCATION IT IS AT. THIS INSTRUCTION LOARDS THE

BR WITH THE LOWEST B8 BITS OF THE CRAM PC. AT THIS POINT

THE BR DRTA IS MOVED TO PORTY. IF THIS DATA IS CORRECT,

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORTY WILL CONTRIN A 37

DECCOC VER 00.04

14-DEC-76 16:37
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335!

3413

3475

3537

354¢

3599

GO2

HRERREXREREERHRERERRRERAREE TEST Y1 FHHERHHHENEEHENEEREREEE £
CRAM _TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION.
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP'DIC OCCUR BY CLOCKING THE INSAUCTION

IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

BR WITH THE LOWEST B8 BITS OF THE CRAM PC. AT THIS POINT

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

THE JUMP WARS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTRIN R 37

EEERREREXEFERFREREXRERRREEE TEST Y2 3353933 33 336 33 3 3 3 3 3 % % %
CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT OCCUR B8Y 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 PORTM. IF THIS DATR IS CORRECT

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

THEN PORTY CONTRINS R 37

FRRRRFRRERRFREFRFRFERERREE TEST Y3 F33H 033033632 36 36 3 3538 330 3 3 30 3 30 3
CRAM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCRTION IT 1S ART. THIS INSTRUCTION LORDS THE

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

THE BR DATA IS MOVED TQ PORTY. IF THIS DATA IS CORRECT

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

THEN PORTY CONTARINS A 37

EFEEEXARREREXERRRFREREEEEEE TEST YU 3303053 3 3 33 3 36 36 3 3 3 3 3 3 3 3 9 30 3¢ 3 % 3 %
CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP DD 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 PORTY CONTARINS R 37

EERERFEREEEXRREEF XA RREREE TEST UG 333333 3 36 3 36 3 3 3 38 3 3 36 36 3 3 3 36 3 6 3 %
CRAM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR1 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 CATA IS MOVED TO PORT4. IF THIS DATAR IS CORRECT

THE CRAM PC 1S CORRECT, IF THE CRAM PC IS NOT RIGHT,

THEN PORTH CCNTRINS A 37

DECOOC VER 00.04
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DECCOC VER 00.04

FRNFRFRBARRRRRAXRRRRXRERRE TECST YO HFXFEXXREREEEXRAEEXEERELEL £
CRAM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTION.
CLERR THE BRY BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT. THIS INSTRUCTION LOARDS THE

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

THE BR DATA IS MOVED TO PORTY. IF THIS DRTR IS CORRECT

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

THEN PORT4 CONTRINS R 37

HHnBRERERRERERRERERERREREE TEST Y7 23333 % 3533 %3 3% 3 3 3 3 3 3% 3 3% % % %
CRAM TEST OF JUMP(I) ON 3R? SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR? BIT, PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP DD NOT OCCUR BY CLOCKING THE INSTRUCTION

IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

BR LITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT

THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT

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

THEN PORTY CONTAINS R 37

SRR RBRRRRRRERRFRERERERREE TEST SO 2330329333383 35 3 38 33 3038 3 9 3 336 3 3 3
FREE RUNNING FLAG MODE DRTR TEST

TRANSMIT A MESSAGE AND VERIFY THE RECEIVED DARTA

IF NO TURNAROUND CONNECTOR IS ON LINE UNIT LOOP IS SET.

ALL FOLLOWING TESTS ARE FREE RUNNING AND ARE PERFORMED

ONLY ON DMC’S WITH LINE UNITS. IF YOU WISH TO PERFORM

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

MANUALLY SET BITO OF STAT3 IN THE STATUS MAP.

5;;;5;!:;;#!!!!!!Illliliil TEST S 3363633 363 363 3 36 36 3 3 36 36 46 3 36 3 3 36 06 96 38 3 %
IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE
BUFFER AVAILABLE, VERIFY THART AN OVERRUN ERROR OCCURS

tsg¥isa¥;§:gg#i§§§§§§§§§i! TEST S2 #EEREEREREXBXXERXEERHEREEER
IN FREE RUNNING MODE SEND A MESSAGE LONGER THAN THE RECEIVE
BUFFER, VERIFY THAT A LOST CATA ERROR OCCURS.

FREEREREEERRRRERRARNREEREE TEST S3 933332333330 356 4 2000 30 3
TRANSMIT NON-EXISTENT MEMORY TEST

IN FREE RUNNING MODE, LOAD R TRANSMIT BR THAT WILL TIME OUT
VERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS

FHERREREREHEHER SRR R HRERE TEST SH SRR REEEERUXRXFRIRRREREREFE
RECEIVE NON-EXISTENT MEMORY TEST

IN FREE RUNNING MODE, LOAD A RECEIVE BA THAT WILL TIME OUT
VERIFY THAT A NON-EX}STENT MEMORY ERROR OCCURS

14-DEC-76 16:27
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4160

4204

4248

4288

102

1223223222222 223223 222222 SRI NN RR 222222 3222322322232 232221
PROCESSOR ERROR TEST

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

BRSE HAS BEEN SET UP, VERIFY THART A PROCESSOR ERROR OCCURS.

BERHHERRRRNREERRERRHHRRRRE TEST 5B HHMHHEIHEIREREF AR RRRE IR
PROCESSOR ERROR TEST

IN FREE_RUNNING MODE DO A RQI WITH AN ILLEGAL 10 CODE

VERIFY THAT A PROCESSOR ERROR OCCURS

RERRREREPEERERERRERRERREEE TEST S7 RERXEERHEENAEENFNEREEEEEERERE
HALF DUPLEX TEST

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

SEND A MESSAGE AND VERIFY THAT THERE ARE NO DONES

E3HHHHEEEHHEHHHHHHHEOEHEE TEST B0 SRR R R R R
FREE RUNNING DATAR 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 1 TQ 104, ALSO
ODC_AND EVEN TRANSMIT AND RECEIVE BA’S ARE USED. DATA

DECOOC VER 00.04

14-0EC-76 16:37

IS A BINARY COUNT PATTERN. THE RESUME FUNCTION IS CHECKED IN THIS TEST
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DZOMH  MACY1] 27(1008) 14-DEC-76 16:32 PAGE 2 PAGE: 0022
CZCMH.P1l 09-DEC-7E !4:59 INTRODUCTION TO DMC11 DIAGNOSCTIC
1
2
3
g
E : ¥MAINDEC-11-DZDMH-R _ DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS
g ;¥COPYRIGHT 1976, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754
P P e o e e e e - - - - -
q 14
10 ; STARTING PROCEDURE
il :LORD PROGRAM
12 :LORD ADDRESS 000200
13 :SWR=0 AUTOSIZE DMC1]
13 :SW07=1 USE CURRENT OMC11 PARAMETERS
1S :SW00=1 _INPUT NEW DMC11 PARAMETEKS
16 :PRESS START )
17 : PROGRAM WILL TYPE "MAINDEC-11-DZDMH-A  DMC11 LOCAL CROM, JUMP, AND FREE RUNNIN
18 :PROGRAM WILL TYPE STATUS MAP
13 :PROGRAM WILL TYPE “R" T0 INDICATE THAT TESTING HAS STARTED
2 tAT_THE END OF A PASS, PROGRAM WILL TYPE PRSS COMPLETE MESSAGE
21 ;AND THEN RESUME TESTING
gg s SUBSEQUENT RESTARTS WILL NOT TYPE PROGRAM TITLE
24
25
26
27 :SWITCH REGISTER OPTIONS
£9 ’
30 100000 SW15=100000 ;=1,HALT ON ERROR
31 040000 SW14=40000 :=1,LOOP ON CURRENT TEST
3 020000 SW13=20000 :=1, INHIBIT _ERROR_TYPEOUT
23 010000 SW12=10000 :=1,DELETE_TYPEQUT/BELL ON ERROR.
34 004000 SW11=4000 =1, INHIBIT ITERATIONS
25 002000 SW10=2000 :=],ESCAPE TO NEXT TEST ON ERROR
36 001000 SW03=1000 ;=1,L00P WITH CURRENT DATA
k74 000400 5W08=400 :=1,L00P ON_ERROR
3e 000200 SW07=200 i=1,USE CURRENT DMC11 PRRAMETERS, =0,AUTOSIZE DMCLL
29 000100 SW0e=100 {=1) HALT BEFORE CLOCKING MICRO-PROCESSOR INSTRUCTION
4C 00004C SWOS=40
41 000028. SWQ4=20
42 003010 SW03=10 ;RESELECT DMC11°S T0 BE TESTED (ACTIVE)
2 000004 SWO2=Y4 :LOCK ON TEST SELECT
+4 000902 SWD1=2 :RESTART PROGRAM AT SELECTED “ES'
43 CC0CC! SWd0=1 : INPUT DMCL1 PARAMETERS

- — e s
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DZOMH  MACY!l 27(1008) 14-DEC-7& 16:32 PRGE 3 PAGE: 00232
DZOMH.P11  (09-DEC-7% 14:59 GENERAL DEFINATIONS AND EQUIVALENCIES

46

47

:g REGISTER DEFINITIONS

g ’

g 000000 RO=%0 : GENERAL REGISTER

g2 000001 Ri=%1 : GENERAL REGISTER

g3 000002 R2=%2 : GENERAL REGISTER

g4 000003 R3=%3 : GENERAL REGISTER

55 000004 R4=%4 : GENERAL REGISTER

SE 000005 R5=%5 : GENERAL REGISTER

57 000006 SP=%6 * PROCESSOR STACK POINTER

gg 000007 PC=%? : PROGRAM COUNTER

29 : LOCATION EQUIVALENCIES

¥ '

g3 177776 PS=177776 : PROCESSOR STATUS WORD

gg 001200 STACK=1200 :START OF PROCESSOR STACK

Eg : INGTRUCTION DEFINITIONS

3: ’

69 005746 PUSHISP=5746  ;DECREMENT PROCESSOR STACK 1 WORD

70 005726 POP1SP=5726 s INCREMENT PROCESSOR STACK 1 WORD

71 010046 PUSHRO=10046  ;SAVE RO ON STACK

72 012600 POPRO=12600 'RESTORE RO FROM STACK

73 0246496 PUSH2SP=24646  :DECREMENT STACK TWICE

74 022626 POP2SP=2262b  ; INCREMENT STACK TWICE

75 _EQUIV EMT,HLT >BASIC DEFINITION OF £PROR CALL

77 :BIT DEFINITIONS

;g jossmmesseseeene

80 100000 B1715=100000

B1 040000 BIT14=40000

82 020000 BIT13=20000

83 010000 BIT12=10000

84 004000 BIT11=4000

BS 002900 B1710=2000

8t 001000 BIT9=1000

87 000400 BI78=400

8g 000200 B1T7=200

89 000100 BIT6=100

90 000640 BIT5=40

9] 000020 BIT4=20

g2 000010 BIT3=10

93 000004 BIT2=4

qy 000002 BITI=2

g 000001 BITO=1
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000024

800853

000032

000034
000036

000040
033042
002044
000046

000052

00017Y4
Jo0176

000200

001000
001025

(4 (o ]
o0
1A Y)
00
o

00C000

000024
005240
8 o34

465
000340
004624
000340
000040
000000
000000
000000
003432

0005
00008
000174

000009
000000

000200
000137

001000
005377
104

001200

177570
177570

LO2

I14-DEC-76 16:32 PAGE 4

002002

Q40515
Q41818

TRAPCATCHEF FOR UNEXPECTED INTERUPTS

o AT EREEEHIIEREE RIS IR TH L E R RE RIS E RN
: TRAPCATCAER FOR ILLEGAL INTERRUPTS
: THE STANDARD "TRAP_CATCHER IS PLACED
:BETWEEN ADDRESS O TO ADDRESS 776.
: IT LOOKS LIKE "PC+2 HALT".

;:*liii!lli!*l*il*lllllii***iii*il**l*!****l******i***i****i****i*l*i*

.=0
; STANDARRD INTERRUPT VECTORS

.=a4
éPERIL pousncgné% angtsg
Y
HLT 25 HANDL E
. 340 ssnvxcs AT LEVEL 7
. _ TRPSRY gsnsnnt HANDLER DISPATCH SERVICE
s 340 '8ERVICE AT LEVEL
" 0 ;SAVE FOR ACT-11 OR XXOP
0 'RETURN ADDRESS IF UNDER ACT-11 OR XXDP
0 :SAVE FOR ACT-11 OR XXOP
SENDAD 'FOR USE WITH ACT-i1 OR XXDP
B 0 :ACT-11 PROGRAM CHARACTERISTICS
'=lggec 0 OF TWARE DISPLAY REGISTER
gﬁgsc: 0 orrunne SWITCH Recxs§sn
=200
IMP _START :GO TO START OF PROGRAM
.=1000
047111 MTITLE: .ASCII <377>¢12>/MRINCEC-11-DZDMH-R/<377>
030461 .ASCIZ /DMC11 LOCAL CROM, JUMP, AND FREE RUNNING TESTS/ (377>
.=1200

+ INDIRECT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY

PRGE: 0024
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- m——— e -



DZDMH

DZOMH.PLI

144
145
146
147
14
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150
18]
152
153
154

MRCY1] 27(1006)
09-DEC-75 14:59

301588

021210
001212

13

301538
00le4e
00le44
001246
001250
001252
001254
001256
001260
001262
001264
001266
001270
001272
001274
001276
001300
001302
001304
001306
001310
001312
001314
001316

001320
001322

17756
17756
177564
177566

885858

000000
007100
000000
000000
000000

830008

000000
000000
000000
000000
000000

000000

001472
001676

14-DEC-78

MO2

16:32 PAGE 5

PAGE :

PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

: INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS

TKBRR: 177868
TPCSR: 177564
TPOBR: 177566

; PROGRAM CONTROL PARAMETERS

NEXT:

&8CK:
OUNT:
LPCNT:
TSTNO:
PRSCNT:
ERRCNT:
LSTERR:

; PROGRAM VARIABLES

S - - . ——— - -

OO0O00O0OWoO OO

TRTSK: 8
TAT:
CLKX: 0
MASKX: O
TEMPL1: O
TEMP2: O
TEMP3: O
TEMPY: O
TEMPS: 0
SAVRO: O
SAVR1: O
GAVR2: O
SAVR3: O
SAVR4Y: O
CQvRs: O
SAVSP: O
SAVPC: O
ZERO: 0
ONE: 1
MEMLIM: O
DMACTV: .BLKW 1
DMNUM: .BLKW 1
SAVACT: .BLKW 1
SAVNUM: .BLKW 1
RUN: 0

.EVEN
CRERM: DM.MAP-b
MILK: CNT.MAP-4

TELERE IEVRLAER GO s

TELEPRINTER CONTROL REGISTER
: TELEPRINTER DATA BUFFER

-EBBSESQDDRESS FOR_LOOP ON TEST

S OF NEXT TEST TO BE EXECUTED

gces

{ROMDER OF TTERATIONS THAT CUBRENT TEST WILL BE

sNUMBER OF ITEREARTIONS COHPLETED
NUMBER OF TEST IN PROGRESS
tNUMBER OF PASSES COMPLETED

: TOTAL NUMBER OF ERRORS

:PC OF LAST ERROR CALL

AGE

{8 SfATOs oRD SToRRGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

;RO STORAGE

‘Rl STORAGE

:R2 STORAGE

:R3 STORAGE

:RY STORAGE

:RS STORAGE

:STACK POINTER STORAGE

: PROGRAM COUNTER STORAGE i
N.

yHIGHEST LOCATION FOR NPR'S

:DMC11"S SELECTED ACTIVE.

OCTRL NUMBER OF DMCI11°’S.

sORIGINAL RCTV DEVICES

NORKRBLE NUMBER

:POINTER TO RUNNING DEVICE.

; TRBLE POINTER.
TQBLE POINTER
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187
198 ; PROGRAM CONTROL FLAGS
200 T
201 001324 000 INIFLG: .BYTE O ; PROGRAM INITIALIZATION FLAG
202 001325 000 ERRFLG: .BYTE O : ERROR OCCURED FLAG
203 0C1326 0G0 LOKFLG: .BYTE O :LOCK ON CURRENT TEST FLAG
204 001327 coc QvV.FLG: .BYTE O :QUICK VERIFY FLAG.
2dsS :ON FIRST PASS OF EACH DMC11 ITERATIONS WILL BE
gg% .EVEN
€
208 ;DEFINITIONS FOR TRAP SUBROUTINE CALLS
2d9 :POINTERS TO SUBROUTINES CAN BE FOUND
Si? *IN THE TRBLE IMMEDIATLY FOLLOWING THE DEFINITIONS
2le s o B RR MR ENER R R R EREHRRRRRRRRERFHHEERNERERRRRRERREREREERR R
213 et ettt et L St et
214 001330 . TRPTAB:
21S 104400 SCOPE=TRAP+0 :CALL TO SCOPE LOOP AND ITERATION HANDLER
c¢le 001330 003506 . SCOPE
21?7 104401 SCOP1=TRAP+] :CALL TO LOOP ON CURRENT DATA HANDLER
218 001332 003644 .SCOP1
219 104402 TYPE=TRAP+2 ;CALL TO TELETYPE OUTPUT ROUTINE
220 001334 003674 .TYPE
22l 104403 INSTR=TRAP+3 ;CALL TO ASCII STRING INPUT ROUTINE
222 001336 003756 . INSTR
223 104404 INSTER=TRAP+4 :CALL TO INPUT ERROR HANDLER
224 001340 004062 g g ER
225 104405 PARAM=TRAP+ :CALL TO NUMERICAL DATA INPUT ROUTINE
22b 001342 004102
ee? 104406 SQVUS-TRQP+6 ;CALL TO REGISTER SAVE ROUTINE
228 001344 0043C2 . SAVOS
229 104407 RESOS=TRAP+7 ;CALL TO REGISTER RESTORE ROUTINE
230 001346 004342 RESOS
231 104410 CONVRT=TRAP+10 ;:CALL TO DATA OUTPUT ROUTINE
23¢ 001350 004374 . CONVRT
233 104411 CNVRT=TRAP+11 ;CALL TO DATA OUTPUT ROUNTINE WITHOUT CR-/LF.
ed4 001352 004400 .CNVRT
235 104412 MSTCLR= TRRP+13 ;CALL TO ISUE R MRSTER CLERR ’
236 001354 005370 .MSTC
237 104413 DELRY-TRRP+13 ;CALL TO DELRY
238 001356 005340 .DELRY
239 104414 ROMCLK=TRAP+1Y4 :CALL TO CLOCK ROM ONCE
240 001360 005406 . ROMCLK
241 104415 DATACLK=TRAP+15 :CALL TO CLK DRTA
g4e 0013b2 00S4S4 .DATACLK
243 104416 TIMER= TRRP+16 :CALL TO DELAY A CLOCK TICK
c44 001364 00SS20 TIMER
c4s
e | teccecesessrsccccccecsecccecceccecscceccccecccmeecececccccccccccccccceea--

;:!iii*i!!llil!l*i*liilil*l!lllliliilii**il*l!lii*li!l!lii!illi*liliii

- e e e e———
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001366
001370
0C1372

001374
001376
001400
001402
001404
001406
001410
001412
001414

001416

001500
001500
001502
001504
001506

001510
goislie
001514
001516

001520
001522
001524
G015e6

001530
001532
001534
001536

001540
001542
001544
001546

000000
000000
000000

000000
000000
000000
000C00
000000
000000
000000
000000
0ccooo

000000
001460

301500

000001
000001
000001
000001

000001
000001
0C0a0!
0oo0os!

000001
000c01
000001
000001

000001
000001
000001
000001

000001
900C01
Q00001
000001

14-DEC-76 16:32_ PAGE 7
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PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

;:DMC11 CONTROL INDICATORS FOR CURRENT DMC1l UNDER TEST

START]:
STARTZ:
STRT3:

0
0
0

;OMC11 VECTOR AND REGISTER INDIRECT PCINTERS

DMRVEC:
DMRLVL:
DMTVEC:
DMTLVL:

DMCSR:

DMCSRH:

DMCTL:
DMPOY :
DMPOG:

000000000

s TEMP STORAGE

* e e -

TEMP:
.=. 440

; POINTER
: POINTER
:POINTER
:POINTER
:POINTER
:POINTER
:POINTER
:POINTER
: POINTER

T0 DMCL1 RECEIVER INTERRUPT VECTOR

TO DMC11 RECEIVER INTERRUPT SERVICE PS

T0 DMC11 TRANSMITTER INTERRUPT VECTOR

TO DMC11 TRANSMITTER INTERRUPT SERVICE PS
TO DMC11 CONTROL STATUS REGISTER .
TO DMC11 CONTROL STATUS REGISTER HIGH BYTE.
TO DMC11 CONTOL OUT REGISTER

TO OMC11 PORT REGISTER(SEL 4)

TO DMC11 PORT ReGISTER(SEL b)

;OMC11 STATUS TABLE AND RDDRESS ASSIGNMENTS

.=1500

DM.MAP:
DMCROO:
DMS100:
DMS200:
DMS300:

DMCRO1:
DMS101:
DMS201:
DMS301:

DMCRQ2:
DMS10e:
DMS202:
DMS302:

DMCRO3:
DMS103:
DMS203:
OMS303:

OMCROM:
JMS104:
DMS204:
DMS304:

. BLKW
.BLKW
. BLKW
.BLKW

.BLKW
. BLKW
.BLKW
.BLKW

.BLKW
. BLKMW
.BLKW
.BLKW

.BLKW
. BLKK
.BLKW
.BLKW

.BLKW
.BLKW
.BLKW
.BLKW

P e uns fma [P Pt Yo e Pt [ Pt ot Pt P

:CONTROL _STATUS REGISTER FOR DMCl1 NUMBER 00
*VECTOR FOR DMC11 NUMBER 0O

:DDCMP_LINE® FOR DMC11 NUMBER 0O

+3RD STATUS WORD

sCONTROL STATUS REGISTER FOR DMC1l NUMBER (!
:VECTOR FOR DMC11 NUMBER 01

:DOCMP LINE® FOR DMC11 NUMBER 01

3RD STATUS WORD

; CONTROL STATUS REGISTER FCR DMC1l NUMBER G2
*VECTOR FOR DMC11 NUMBER 02

:DOCMP_LINES FOR DMC11 NUMBER 02

:3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMCl! NUMBER 03
:VECTOR FOR DMC11 NUMBER 03

:DOCMP LINE® FOR DMC11 NUMBER 03

SRD STATUS WORD

:CONTROL STATUS REGISTER FOR DMC11 NUMBER Q4
:VECTOR FOR DMC11 NUMBER 0Y

:DOCMP LINE® FOR DMC1l NUMBER O

:3RD STATUS WORC

00e?

c— m— ——— — o ———t——— ——
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001550
00155¢
001554
001556

021560
001562
001564
001566

001570
001572
001574
001576

001600
001602
001604
001606

N01610
gol6l2
001614
001616

001620
001622
0016e4
001626

001630
001632
001634
001636

001640
0o1e42
001644
001846

001650
001652
001654
001656

001660
001662
001664
001666

001670
00ie72
001674
001678

000001
00000!
00C001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
0C0001

000a01
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

14-DEC-76
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PROGRAM FARAMETERS, VARIABLES, AND TRAP CALLS.

DMCROS:
DMS10S:
DMS205::
DMS305:

DMCRO6:
DMS106:
DMS206:
DMS306:

DMCRQ?:
DMS107:
DMS207:
OMS307:

DMCR10:
PMS110:
DMS210:
DMS310:

DMCR11:
DMS111:
DMS2ll:
DMS311:

DMCR12:
DMSlle:
pMS2le:
DMS312:

DMCR13:
DMS113:
pMS213:
DMS313:

DMCRI1M:
DMS11Y:
DMS21Y:
DMS314:

DMCRI1S:
DMS115:
pMS21S:
DMS31S:

DMCR16:
DMS116:
DMS216:
DMS316:

DMCR17:
DMS117:
DMS217:
DMS317:

.BLKW
.BLKW
. BLKW
. BLKW

.BLKW
.BLKW
.BLKW
. BLKKW

.BLKKW
.BLKW
.BLKW
.BLKW

.BLKKW
.BLKW
.BLKW
. BLKKW

.BLKW
.BLKW
.BLKW
.BLKW

.BLKW
.BLKW
.BLKW
.BLKW

.BLKMW
.BLKMW
.BLKW
.BLKW

.BLKW
.BLKW
.BLKW
.BLKKW

.BLKK
.BLKW
. BLKW
.BLKW

.BLKW
.BLKW
. BLKUW
.BLKW

.BLKW
.BLKW
.BLKU
.BLKW

Pt Pt Pt P Pt Pt Pt o Pt Pt Pt P P pmt s P P Pt Pt Pt Pt Pt Pt Pas [ Pt Pt Pt s P Pt s P Pt P Pt Pt et Pt P—st

; CONTROL STATUS REGISTER FOR DMCI!
:VECTOR FOR DMC11 NUMBER 0S5

:DOCMP LINE® FOR DMC11 NUMBER 0S
:3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMC!1
:VECTOR FOR DMC11 NUMBER 06

:DOCMP LINE® FOR DMC11 NUMBER 06
+3RD STATUS WORC

; CONTROL STATUS REGISTER FOR DMCII
:VECTOR FOR DMC11 NUMBER 07
:DDCMP_LINE® FOR DMC11 NUMBER 07
:3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMCIi
:VECTOR FOR DMC11 NUMBER 10

:DOCMP LINE® FOR DMC1l NUMBER 10
:3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMCI1
:VECTOR FOR DMC11 NUMBER 11

:DDCMP LINES® FOR DMC!1 NUMBER 11
:3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMC1!
:VECTOR FOR DMC11 NUMBER 12

:DOCMP _LINES FOR DMCI1 NUMBER 12
:3RD STATUS WORD

; CONTROL STATUS REGISTER FCR DMCL1
:VECTOR FOR DMC11 NUMSER 13
:DOCMP_LINES® FOR DMCL1 NUMBER 13
:3RD STATUS WORD

:CONTROL STATUS REGISTER FOR DMCI1
VECTOR FOR DMCi1 NUMBER 1M

:DOCMP LINE® FOR DMC11 NUMBER 14
:3RD STATUS WORD

; CONTROL STRTUS REGISTER FOR CMCL1
:VECTOR FOR OMC11 NUMBER 15
:DOCMP_LINE® FOR DMCL1 NUMBER 1S
:3]0 STATUS WORD

;CONTROL STATUS REGISTER €OR DMCI1
VECTOR FOR DMCL1 NUMBER 16
:DDCMP_LINE® FOR DMCL1 NUHBER 16
3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMCI!
:VECTOR FOR DMC11 NUMBER 17

:DOCMP LINE® FOR DMCIl NUMBER !

:3RD STATUS WORD

PAGE :

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMEESR

NUMBER

gs

06

10

il

12

13

I

15

16

00ze
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3860 301700 CCCOOC DM.END: 000000
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361
ggg .DMC11 PASS COUNT AND ERROR COUNT TABLE
364 '
385 001702 CNT. MAP:
366 001702 000COQ PACTOO0: 'O :PASS COUNT FOR DMCI1 NUMBER 0O
ggg 601704 000000 ERCTOO: O 'ERROR COUNT FOR DMC11 NUMBER 0O
369 001706 00000C PACTOL: O :PASS COUNT FOR DMC11 NUMBER 01
3;? 001710 000000 ERCTOL: O :ERROR COUNT FOR DMC11 NUMBER Ol
372 001712 000000 PACTO2: O :PASS COUNT FOR DMC11 NUMBER 02
g;a 001714 00000C ERCT02: O ‘ERROR COUNT FOR DMC11 NUMBER 02
375 001716 000000 PACTO3: O .PASS COUNT FOR DMCI1 NUMBER (3
g;g 001720 00000C ERCTO3: 0 : ERROR COUNT FOR DMC11 NUMBER 03
378 001722 000000 PACTOY: O . PASS COUNT FOR DMC11 NUMBER 04
ggg 001724 000000 ERCTON: O ' ERROR COUNT FOR DMCI1 NUMBER 04
381 001726 000000 PACTOS: O :PASS COUNT FOR DMCI1 NUMBER 0S
ggg 001730 090000 ERCTOS: O 'ERROR COUNT FOR DMC11 NUMBER 0S
384 001732 0000O0 PACTO6: O :PASS COUNT FOR DMC11 NUMBER O&
ggg 601739 000000 ERCTOE: O 'ERROR COUNT FOR DMC1! NUMBER 0&
387 881738 00800 PACTOZ: O .PASS COUNT FOR DMCL1 NUMBER (7
;gg 1750 008000 ERCTO?: O 'ERROR COUNT FOR DMC1! NUMBER C7
330 001742 000 PACT10: Pn COUNT FOR DMC11 NUMBER 10
335 61744 388000 ERET{S: 8 Ega gounr Pon DMC11 NUMBER 1IC
393 00174 000000 PACTIL: GO .PASS COUNT FOR DMC11 NUMBER 11
ggg 001750 000000 ERCTIL: O 'ERROR COUNT FOR DMC11 NUMBER 11
3% Q01752 000000 PACT12: O :PASS COUNT FOR DMC11 NUMBER 12
ggg 001754 000000 ERCTIZ: G !ERROR CGUNT FOR DMC1! NUMBER 12
339 001756 000000 PACT13: O :PASS COUNT FOR DMC11 NUMBER 13
38? 061760 000000 ERCTL3: @ 'ERROR COUNT FOR DMC11 NUMBER 13
402 001762 000000 PACTI4: O :PASS COUNT FOR DMC11 NUMBER IM
383 001764 003000 ERCTIN: O 'ERROR COUNT FOR DMC11 NUMBER 1M
405 001766 000000 PACTIS: O :PASS COUNT FOR DMCl! NUMBER 15
389 001770 000000 ERCTIS: 0 'ERROR COUNT FOR DMC11 NUMBER 15
408 0C1772 00000C PACT16: 0 . PASS COUNT FOR DMC!1 NUMBER 1&
3?5 001774 0000OC ERCTI6: O ' ERROR COUNT FOR DMC11 NUMBER 16
411 00177e 0OOOOC PACTI?: O .PASS COUNT FOR DMC11 NUMBER i7
e £02620 09600C ERCTI?: O :ERROR COUNT FOR OMCil NUMBER 17
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-
—
£

L4445
Papopopapa
O NI Un

FORMAT OF STATUS TABLE

iS !4 13 12 1! 10 09 08 07 06 OS5 O4 03 02 0l QO

I I
% C_ 0 _ N_T R _O0_L R _ &£ _6_I _S_T & R % <SR

! 1. 1.1 1.1 1.1 1.1 1_1 1_I_I_ 1 1
I+l ] x1x#]1x]x1x]lIs » v E C T 0 R _ #] STAT!
I 1 1 1 1 1 1 1 I

) I I
% ¥ 8 M R _ D _ 0 } * L_I _ N_E 8 % % STAT2

- - . > WP W W G R R D TR R D R R W D D N D S SR D Y G R D T R D Y W -

I 1
[ #1 START3
I 1

- —— - - ———————— - > B S e s —— e T S s e . - - - -

- . . e e o

CER: CONTRINS DMC11 CSR ADDRESS

STATL: BITS 0C-08 IS DOMCI1 VECTOR ADDRESS
BIT1S=1 MICRO-PROCZSSOR HAS CRAM
BITIE=0 MICRC-PROCESSOR HAS CROM
BITI4N=1 ???? TURNAROUND CONNECTOR IS CN
BIT14=0 NO TURNAROUND CONNECTOR
BIT13=0 LINE UNIT IS AN MB20!
BIT13=1 LINE UNIT IS AN MB82CZ
BITle=1 NO LINE UNIT
BITS 03-11 IS DMC11 BR PRIORITY LEVEL
STRTZ2: LOW BYTE IS SWITCH PAC#! (DOCMP LINE NUMBER:
HIGH BYTE IS SWITCH PRCs2 (BMB73 BOOT ADD)
STAT3: BITO=! DO FREE RUNNING TESTS ON KMC
(MUST BE SET TO A ONE MANURLLY [PROGRAMS G RAND W JON.YI.
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473
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475
476
477
478
479
480
481
482
483
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485
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S02
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S04
S0S
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S07
S08
S0%
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00200¢
002010
002014
002022
002030
002034
002040
002044
002052
002960
002066
002072
002074
002100
002102
002106
002114

002122
002126
002132
002140
002146
002154
002162
002164
002166
002170
002176
002204
002210
002214

00852

002230
002232
002236
002242
002250
002254
002256
002262
002270
002272
002276
002300
002304
002236

012737
012737

013746
013746
012737
012737
012737
022777
001402
00a407
0e26eb
012737
012737
012637
012637
105737

Bo5738

001402
104402
004737
017737
005737
001402
005037

104402

14-DEC-76

000340
001200
005240
001310
007556
001325
001327
001470
001676
150000
001702

002C02

001234
000001
002002

000006
000004
002166
177570
177570
177777

000176
000174
000004
000006
001324

003432
001000
007362
176734
000042

001236
000031

001236
001308
CC705¢e

001320
001322
001316

000004

001c0¢
001200

177320

JdCleCe
001200

gcoo4e

0C123b

G0le3t
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PROGRAM INITIALIZATION AND START UP.

.START:

6%:

208:

PAGE

-PROGRAM_INITIALIZATION

:LOCK OUT INTERRUPTS

:SET UP PROCESSOR STACK

:SET UP POWER FAIL VECTOR

: CLEAR PROGRAM CONTROL FLAGS AND COUNTS

: TYPE TITLE MESSAGE

MOV #340, PS : L OCK our INTERRUPTS

MOV #STALK, SP :SET UP STA .

MOV .PFRIL 3924  SET UP PONER FAIL VEZTOR
MOV DMNUM, SAVNUM :SAVE _NUMBER OF DEVICES IM SYSTEM,
CLR SWFLG' :CLEAR SOFT TYPEOUT FLAG

CLRB  ERRFLG :CLEAR ERROR FLAG

CLRB  QV.FLG : ZERO QUICK VERIFY FLAG
MOV #0M. MAP-10, CREAM: GET MAP POINTER.
MOV $CNT.MAP-4 MILK :GET PRSS COUNT MAP POINTER
MOV $B8IT1S, RUN’ :POINT POINTER TO FIRST DEVICE.
MOV $CNT. MAP, RO :PASS COUNT POINTER TO RO

CLR (RO)+ :CLEAR TABLE

CMP $CNT.MAP+100, R0 oons YET?
BNE 233 :KEEP GOING

CLR LSTERR :CLEAR LAST ERROR POINTER
MOV 81, TSTNO SET UP FOR TEST 1
MOV .5TAR™,RETURN :SET UP FOR POWER FAIL BEFCRE

: TESTING STARTS

MOV 396, -(SP) snvs CURRENT VECTORS
MOV 344, -(5P)
MOV $65. 284 SET UP FOR TIMEOUT
MOV 177570, SKR 'SET SWR TO HARD SWR ADDRESS
MOV $177570! DISPLAY :SET DISPLAY TO HARD SWR ADDRESS
CMP c-1 JSWR 'R FERENCE HARDWARE SNITCH REGISTER
BEG §42 : 1 USE SOFT SW
BR 7s LIF 1T exxsrs AND NOT = -1 uss MARD SWR
CMP (SP)+. (3P)+ : ADJUST STACK
MOV #SWRES, SWR POINTER TO SOFT SWR
MOV $DISPREG, DISPLAY:POINTER TO SOFT DISPLAY RES
MOV (SPY+, aud ;RESTORE VECTORS
MOV (SP)+ 86

1678 INIFLS Hns INITIQLIZRTION BEEN PERFIRMED
BNE 208 :BR IF YES
CMP ssgnono Ju42 :IF ACT- T1 AUTOMATIC MODE. DON'T TYPE ID
BEQ 20
TYPE MTITLE : TYPE TITLE MESSAGE
ISR PC, CKSWR :CHECK FOR SOFT SWR
MOV JSUR, STRTSU :STORE STARTING SWITCHES
ST Jsue’ :15 IT RUNNING IN AUTOC MOCDE”
BEQ +6 :BR IF NO
CLR STRTSW :IF YES, CLEAR SWITCHES
BIT #SW00, STRTSW :IF SW0O=1, QUESTIONS MRE ASKED.
BNE 17% 'BR IF SWO 0
TSTB  STRTSW :BIT7=17"
BPL 178 :BR IF SWO7=0
ST DMACTV : ARE nnv DEVICES SELECTED”
BNE 168 :BR IF YES
TYPE, NORCT” :NO DEVICES SELECTEC.
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526 002312 000000 HALT :STOP THE_SHCM
527 003314 00077 BR -2 :DISQUALIFY CONTINUE SWITCH

528 002316 004737 010252 17§:  JSR PC,AUT0.SIZE ;GO DO THE AUTO SIZE

529 002322 105737 001324 168: 1518 INIFLG 'FIRST TIME®

530 002326 001410 BEQ 213 ‘BR IF YES

S31 002330 105737 0G1236 TSTB  STRTSW tIF USING SAME PARAMETERS CONT TYPE MAP
532 Q02334 100431 BMI 18

533 00233 032737 000006 00123t BIT #BIT1'BIT2,STRTSW; IS TEST NO. OR LOCK SE.ECTED

534 002344 001403 BEQ 243 ;}F"NO_THEN TYPE STATUS

535 002346 000424 BR IS :1F_YES DO NOT TYPE STATLS

€36 002350 005137 Q01324 218:  COM INIFLG :SET FLAG

537 002354 104402 006126 248:  TYPE XHEAD ; TYPE_HERDER

538 002360 012704 001500 MOV kDM, MAP RY :SET POINTER

5339 (002364 010437 001246 5§: MOV R4, TEMP] :SET ADDRESS

540 002370 012437 001250 MOV (R4)+, TEMP2 :SET CSR

S41 DO2374 00141l BEQ 13 ;ALL DONE IF ZERO

S42 002376 0i2437 001252 MOV (R4)+, TEMP3 1SET STATL

§43 (002402 012437 OC:384 MOV (R4)+, TEMPY :SET STAT2

S44 002406 0J2437 001256 MOV (R4)+, TEMPS ;SET STAT3

€45 [0O2412 104410 CONVR” :TYPE OUT STATLS MAP

S4§ 002414 007230 XSTATQ ;

€47 DC24l6 000762 BR 5§

c4g D0242C 012730 DCISCC 18: MOV #DM. MAP, RO ;RO POINTS TO STATUS TABLE

cep HH REERREAFERRRERERFARERRERERXRERERREREREREEEERE LR LR RER RS LA RS EEEERERE
€51 . #AUTO SIZE TEST

SE2 :1#THIS TEST VERIFYS THAT THE DMC11S AND/OR KMC11S ARE AT THE CORRECT FLOATING
EZ3 : : #ADDRESSES FOR YOUR SYSTEM. IF THIS TEST FAILS, IT IS NCT A HARDWARE ERROR.
EEy ;s #CHECK THE ADORESSES OF ALL FLOATING DEVICES (OJ,DH,DG,0U,DUP,LK,DMC.DZ,KMC).
3¢5 ::%]F THERE ARE NO OTHER FLOATING DEVICES BEFORE THE BMCl1, ’THE'FIRST
E5E :1%DMC1] RODRESS IS 760070, KMC1l IS 760110. NO DEVICE SHOULD EVER BE AT
557 : ; #ADDRESS 760000. |
g%q HH SREREABEREREEREEREFREEREERRREEEEEE LSRR S FEF X LR RREERARREREES S
Se0 002424 013746 000CON MOV auH, -(SP) ;SAVE LOC

Sel 002430 01374 000026 MOV 36, -(5P) :SAVE_LOC b

Sp2 002434 005037 000S CLR 386 'CLEAR VEC+2

Sp3 002440 005037 001252 CLR TEMP3 ;CLEAR FLAG

Se4 002444 (005005 CLR RS :R6=0=DMC, RS=-1=KMC

SpS 002446 011037 001404 RUSTRT: MOV (RD),DMCSR iGET_NEXT'DMC CSR

Spb 002452 001530 BEQ AUDORE :BR IF DONE

2o Ooouss Doiooe BN 18 BRCIP KNG

g?g O0oWE0 B4S9e0 100000 000002 BIT #BIT15,2(RO)  ;CHECK FOR DMC CSR

570 002466 DOLO4Y BNE 0K ;S IP_IF NOT DMC

571 002470 GO0404 BR 2§ :1TS A DMC SO CONTINUE

S72 Q002472 032760 100000 9000002 18: BIT $BIT!S,2(R0)  :CHECK FOR KMC CSR

73 00250C 001437 BEG OK :SKIP IF _NOT KMC

€74 002502 012737 002606 000O0M 28: MOV sNODEV . 284 :SET UP FOR TIMEOUT

575 002510 005705 TST RS :DMC_OR KMC?

€76 002812 001003 BNE 33 :BR IF KMC

577 002514 012703 000COe MOV %6.R3 ;R3 1S COUNT OF DEVICES BEFORE DMC

572 002520 000402 BR 4§ :GO ON

€79 0CeS22 012703 000010 33: MOV #10.R3 :R3 1S COUNT OF DEVICES BEFORE KMC

SBC QCeS2e Q12702 oC2722 48: MOV #DEVTRB, RS ;R2 IS DEVICE TABLE PONTER
€2l (C0et32 0:270!1 1£301C MOV #16COIC,R! :START WITH RDODRESS 16031C



CZOMH

DZIMH.PL!

S8
S8
S84

3

S87

288

530
91
32

533

23

596
597
538
S99
500
801

s
5
805

606
607

o
=00
@

oooooaooooor
@ NN Lw— 0w

s e bt e s Bma b

roococrococororororororo oo o
(VW LW IW W NNV YDV -
oL W—O0OoNOCN LW—0O .0

L
J
~

(>4 4

MACYL1 27(1006)
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002536
00254C

002542

B0s8de

002550

BBse2g

002562

05830

002572

BasZ68

002604
00260
00261

00ek12

305628

002622

GIEAE

002634

002636
002640

002732

005711
111204

08030{
333501
005703

80493

005711
02137
1483
062701
8625
006720
2224
6660
00T034
184462
007125
012737
186471
002702
10494908
007167
012737
016137
104410
002710
006705
001003
104902
007210
600502
104405
007220
022656,
000737
000001
006

001276
000032

006
0012ke

006
001404
007
017
Q7
0z
007
0oz
007
c0?7
307

14-DEC-76

00eble2
001404
000010
000010

0Ci2s2

00ekl2

177777
C01262

00e

004
0Ce

0050C4

001276

o0l2se

16:32 PAGE IM
PROGRAM INITIALIZATION AND START UP.

FLORT:

Fy:

0K:
NOCEV:
ERR:

39:
4%:
ERRPC:

CONTRB:

DEVTAB:

TST
MCvB
ADD
NC
IC
157
BNE
MOV
TST
cMP
BEQ
RDD

ER
DD
BR
CMPB
RTI
TST
?NE
YPE
CONERR
MOV
CNVRT
ERRPC
TYPE
CNERR
MOV
MOV
CONVRT
CONTARB
1ST
BNE
TYPE
OMCM
BR
TYPE
KMCM
CHP
R

.BYTE
SAVPC
e

.BYTE
SAVR]
.BYTE
DMCSR
.BYTE
.BYTE

-BVIE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE

0

103

(R1)
(R2),RY
sq Rl

1
Rq R1

IESR oy
mcsn

slo Rl

FY

#10, RO

AJStRT

\R2)+,-/R3I)

TEMP3

13

8ERR, SAVPC
$-1 TEMF3
R1,5AVR]

RS
3%

43
(SP)+,(SP)+
0K

b.2

.4

o
-~ -
(g V]

NANNN N NN N

PRGE :

; CHECK ADORESS IN RI
%g g? TIMEOUT, GET NEXT AUORESS

'ANY MORE DEVICES 70 CHECK FOR?

8% SRLYSBMC'S ARE LEFT. SET UP FOR TIMECUT
CHEgK pHC. BDDRESS

:BR IF YES
GET NEXT OMC ADDRESS

gKIs 10 NéXT OMC CSR
CONTINUE

SETLIHEOUT INC R2, DEC R3

: CHECK FLRG IF = 0 TYPE HERCEFR

TYPEOU% PERDER MESSAGE
: CONFIGURATION ERROR!!!!
?YPE PC_FOR_TYPEQUT

OUT ERROR
-TYPE REST OF MHERDER

:SET_FLAG SO IT ON.Y GETS TYPED INCE
:SAVE R1 FOR TYPEOLT

:TYPE CSR VALUES

;OMC OR KMC °
:BR IF KMC

: CCNTINUE

;ADJUST STRCK
:BR TO GE™ T

JC34
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DZCMH.PLL

638
639
640
64l
§42
B43
BYY
645
bY6
B47
648
643
650
bS1
£52
653

bed

£S5k
£S7
658
659
660
66l
662
663
664

002734
8 273
274
002744
002750
gca2752
002756
002762
002770
002772
002776
0023000
003002

03010
03012

833828

883822
00303
0030
00304
003046
003050
0030s2
0030S4
003060

003062

30

0307

00%%00
3118

003114

MACY1]l 27(1006)
09-DEC-75 14

002734
005705
01005
12705

1777727
001500

000006
000004
000010 001236

006046

176174 001312
005707
17e154 001326
00130¢e

000302
000302

gcicct

001e0C
00CA06
000004

003144 000CO4

15777%

007776
1304

002004
Qor77

033030
037400

20034C
£00CC+

o
§2.
i
"‘('U

14-DEC-76 16:32 PAGE 15
:59 PROGRAM INITIALIZATION AND START UP.

.EVEN
AUDONE: TST
BNE
MOV
MOV
BR
1%: MOV
MOV
BIT
BEQ
TYPE
CLR
HALT
CMP
BLOS
TYPE
HALT
iR
2%: MOV
MOV
HALT
38: MOV
MOV
4§: MOV
CLR
CMP
CMP
BNE

: TEST START

JO3

RS

13

#-1,RS

#DM. MaP, RO
AUSTRT
(SP)+,d#b
(5P)+, 284
3§H03 ,STRTSK

MNEW
RO

2SR, SAVACT
23
,MERR3

-2

JSWR DHRCTV
OMRCY, R

#300,R0
£302 | R1

R1, (RD)+
(R)+
(RO)+, (R1)+
thUO RO

4%

RESTART

o e e T T P T g

.BEGIN: MOV
MOV
MOV
CLR
MOV

C%P
e¢: ST
cme
206
’s: MOV
MOV

cs: cMP

[ 2
y
o
=z
<
o

#STACK, SP
316, - (8P)
9:4 -(SP)

oas AL L]
gofs\ *

OlS???b,RO

4776.,R0
gP"EH IM

(SP)# 3.6

108
(SP)+,(SP)+

ENWRO

33%0 PS
ch'é STRTSW
1

;8
:SET
‘R
;GO DO KMC’S

:RESTORE LOC B

tRESTORE LOC 4

;SELECT SPECIFIC DEVICES??

:BR_IF NO.

RS TO -1 (KMC)

;DMC?
R IF_KMC AND ALL DONE
ESET RO TG START OF TABLE

: TYPE THE MESSAGE.
s ZERQ DATA LIGHTS
'WAIT FOR USER TO TELL WHAT DEVICES TO RUN

;1S THE NUMBER VALID?
:BR IF NUMBER IS OK.
:TELL USER OF INVALID NUMBER.

3E8$QE¥E§HE P oghnn RGRIN.

GET NEW DEVICE PATTERN

:SHOW THE USER WHAT HE SELECTED.
: CONTINUE DYNAMIC SWITCHES.
:PREPARE TO CLEAR THE FLORTING

: VECTOR ARER.

:START PUTTING "PC+2 - HALT"
:IN VECTOR ARER.

:POP POINTERS
:ALL DONE?”
;BR IF NO.

;SET UP STACK
:SAVE LOC b
:SAVE LOC Y
:START AT 0

:SET UP FOR TIME OJT
; TO_RUTQSIZE MEMORY
CHECK ADDRESS IN RO
g %T AT LERST 2Bk

SQVE EK FOR MONITORS

EESRS HEHSRY LIMI™

:RESTORE LOC b

CONTINUE
;ADJUST

TACK
:GET LAST GOCD ADDRESS
SRVE 2K FOR MONITORS

.IF 8K DON’T SAVE 2K
:LOCK OUT INTERRUPTS

:CHECK FOR LOCK ON TEST
:BR [F N9 LJCK CESIREC.

00-7



LMK
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634
£9<
6%
637
€38
693
700
701
732
".’:')

! -
bade)
o

MACY1] 27{1006}
09-DEC-7¢ 14:59

AEEIL]

O44
2%
012737

D373

013737
012737
032737
001002
104402

o0Cl7

14-DEC-78  1b:

Betedd

000240

003640
003642
007620
000002

005657
1757es

003See
003524

003522
003Seu
gglal4
00123t

AGE |
PROGRAM 1

18:

38:
43:

TYPE
MOV
MOV
8]
MOV
MOV
MOV
BIT
BNE
TYPE
JMP

KO3

)
NITIRLIZATION AND START UP.

MLOCK
NOP, TTST
BNOP, TTST+2
3

BRW, TTST
BRX, TTST+2

sCYCLE  RETURN
g§u01,éTRTsu

M]
JRETLRN

PAGE: 0C2t

:TYPE LOCK SELECTED.
:ADJUST SCOPE ROUTINE.
:SET UP TO LOCK
;SOHT£NUE AL ONG.

s PREPARE NORMAL SCOPE ROUTINE

;LOCK _NOT SELECTED, SET UP FOR NCRMAL SCOPE LJCP
sSTART AT “CYCLE™ FIND WHICH DEVICE YO TEST

;IS TEST NO. SELECTEC?

;BR IF YES

:TYPE R

(STRRT TESTING



LO3

D2CMH  MACY!LL 27(1006) 14-DEC-76 16:32 PAGE 17 PARGE: 0027
DZCMH.PLL 09-DEC-7S 14:99 END OF PASS ROUTINE
705 :END OF PRSS
706 TYPE NAME OF TEST
707 UPDRTE PRSS COUNT
708 :CHECK FOR EXIT TO RCT-11
Z?g RESTRRT TEST
I'4
711 003274 00000S .EOP: RESET sMAKE THE WORLD CLEAN AGAIN.
712 003276 005037 001234 CLR LSTERR CLEQR LAST ERROR PC
713 003302 105037 001325 CLRE ERRFLG CLERR ERROR FLRG
714 003306 00s237 001230 INC PRSCNT UPDQTE PASS COUNT
715 003312 013777 001230 175660 MOV PASCNT, JDISPLAY DISPLRY PASS COUNT
716 (003320 104402 00S63S TYPE , MEP PASS TYPE END PRSS
717 003324 104402 005774 TYPE MCSRY TYPE CSR
718 003330 104411 003456 CNVRT XUSR SHON I7
719 0L3334 1.4402 006002 TYPE MVECX TYPE VECTOR
720 003340 104411 003464 CNVRT XVEC SHON IT
721l 003344 104402 006010 TYPE MPQSSX TYPE PRSSES
722 003350 104411 00347¢ CNVRT XPQSS SHO IT
7e3 003354 104402 008021 TYPE .MERRX TYPE ERRORS
7é4 003360 104411 003500 CNVRT XERR S oW IT
7S 003364 013700 001322 MOV MILK,RO GET POINTER TO PASS COUNT
726 003370 013720 001230 MOV PRSCNT (RO)+ :TORE PASS COUNT FOR THIS OMCl1
727 003374 013720 001232 MOV ERRCNT (RO)+ STORE ERROR COUNT FOR THIS DMC!!
7¢8 003400 005337 001314 DEC SAVNUM’ RRE ALL DEVICES TESTED?
729 003404 001017 BNE RESTRT BR IF NO.
730 003406 112737 000377 001327 MOVB #377,QV.FLG SET TH QUICK VER;FY FLAG.
731 003414 013737 001310 001314 MOV DMNUﬁ SRVNUH R STORE TME C
732 003422 013701 000042 MOV aaw; LHECK FOR ﬂCT 11 OR DOP
733 003426 001406 BEQ RESTRT IF NOT, CONTINUE TESTING
734 003430 00000s RESET STOP THE SHOW--CLEMR THE WURLD
735 003432 $ENDRD:
736 003432 004711 JSR PC, (R1}
737 003434 000240 NOP
738 003436 000240 NOP
739 (003440 000240 NOP
740 003442 000240 NOP
741 003444 012737 007620 J0i214 RESTRT: MOV #CYCLE,RETURN
742 003452 000137 007620 JMP CYCLE
743 003456 000001 XCSR: 1
744 003460 006 002 .BYTE 5,2
745 003462 001404 DMCSR
746 003464 000001 XVEC: 1
747 003466 004 002 .BYTE §&.2
748 003470 001374 DMRVEC
749 003472 000001 XPRSS: |
750 003474 006 00e .BYTE §,2
751 003476 001230 PRASCNT
752 003500 000001 XERR: 1
753 003502 006 002 .BYTE &,2
;g; 003504 001232 ERRCNT
;gg :SCOPE LOOP AND INTERATION HANDLER
758 '
759 (003506 004737 007362 .SCOPE: JSR PC,CKSUWR :CKECK FOR SOFT SLR

750 G03S12 010018 MOV RO, (SP) :SAVE RO ON THE STACK
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761
762
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766
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769
770
771
27

77
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003S14
003522
003524
003526
003532
003534
003540
003542

003380

003556

80328

003572
003574
003600
003604
003610
003616
003624
003626
003630
003634
003640
003642

003754

032777
001407
000437
105777
100034
017700
000415
032777
001011
105737
001406

83737

101414
105037
005037
005037
012737
013737
011600
022626
013701
000177
001407
000437

14-DEC-76 16:32_ PAGE 18
:59 GENERAL UTILITIES (TYPEQOUT, ERROR, SCOPE, ETC)

040000

175452
175446
004000
001327

%1%
001325
00l224
001220

000020
001216

001404
175354

007362
001000

001220
001220

000002
000002
007556

010000

005574
175246

17542

175460

175432

00l2e2

001222
0012

175324

goooce

175256

TTST:

19:

2%:

3%

BRU:
BRX:

.SCOP1:

15:

.TYPE:

4s:

18:

cs:

38:

BIT
BEQ
BR
TST8
BPL
MOV

BR
BIT

BNE
TSTB
BEQ

N

M
BLOS
CLRB
CLR
CLR
MOV
MOV
MOV
POP2SP
MOV

JMP
1407
437

MO3

$BITIN, ISKR
18

33

JTKCSR

3
3TKDBR, RO
2%

#SW11, JSUR
2%

QV.FLG
2%

LPENT

LPCNT, ICOUNT
3%

ERRFLG

LPCNT

LOCK

#20, ICOUNT

NEXT, RETURN
(SP) RO

DMCSR, R1
JRETURN

PRGE :

;"LOOP ON THIS TEST"?

:BR IF NO. (IF LOCK SWDl=1 ; THIS LOC =240)
GOTO 33 (IF LOCK SWOi=1; THIS LOC =240
: KEYBOAD DONE?

:BR IF NO. (LOCK: HIT KEY TO GOTG NEXT TEST.
;CLEAR DONE BIT

: CONTINUE

DELE;E ITERATION? (QUICK PARSS)

;BR IF YES

: HAVE PASSES BEECOMPLETED?
:BR I;EO?%CK PARSS. OUNTER
HERALE, L TRBALIEE NS
BR IF NOT YET

: PREPARE FOR_NEW TEST
:START ICOUNTER AT O

;RESET ITERATIONS

tGET NEXT TEST

:POP RO OFF OF THE STACK
iFAKE AN "RTI"

*R1 CONTAINS BASE DMC ADDRESS
tGO DO THE TEST

; CHECK FOR FREEZE ON CURRENT DATA

JSR
BIT
BEQ
TST
BEQ
MOV
RTI

; TELETYPE OUTPUT ROUTINE

PC,CKSWR
#SW09, ASKR
13

LOCK

1$
LOCK, (SP)

RS, -(SP)
32(SP), RS
82,2(5P)
sgth

#5W12, ISKR
3%

(RS)

2%

MCRLF
JTPCSR
2%

{RS)+, 3TPDBR
4§

(SP)+,RS

; CHECK FOR SOFT SR
+1S SW09=1(SET)?
:BR IF NOT SET.

;GOTO THE ADDRESS IN LOCK.
GO BACK.

;SAVE RS ON THE STACK.

GET HDORESS QF MESSAGE.

:POP OVER ADDRESS.

SOFT SWR MESSAGE?

:IF YES TYPE IT OUT REGARDLESS OF SWi2
;INHIBIT ALL PRINT OUT??

BR IF NO PRINT OUT WANTED (SWlg=l)
: 1S NUMBER MINUS? (MSB=1{BIT?))

;BR IF NUMBER IS FLUS

:TYPE A CR/LF!

TTY RERDY?

18R _IF NO.

: PRINT _CURRENT CHAR,

tIF NOT ZERO KEEP PRINTING!

+END OF OUTPUT. RESTURE RS

:GO HOME

003e

- — e - -
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817
818
819

MACYLll 27(1006)
09-DEC-76 14:59

003756

Ba37ee

003770
003776
004000
04002
004306

gugle

04016
004020
004024
004030
004034
004036
004042
004044
004052
004054
004056
004060
004062
0040656
004070
004072
004074
004076
0c4100

004102
004104
004106
NE
004116
004122
004126
801138
004142
004144
004150
004154
004156
004162
004164
004170
004172
004176
004200

4204
004206

010346
1044
1763

062766

104402

000000

w12704

012703

105777

100375

11771%

142714

122427

001417

105777

100375

017777

005303

001356

012604

012603

105402

010346

010446

000741

012604

012603

000002

14-DEC-76 16:32_ PAGE 19
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

000004 004000
000002 00000

007256
000007
175166

175162
000200
000015
175146

175136 175140

005570

000004
go4e7e
004274
004276
004300

8bodgh

007256
00001S

000060
000067
000060
000015

. INSTR: MOV

.INSTL:

.MSG:

19%:

23

. INSTE:

INSTRE:

.PRRAM:

PARAM!. :

18:

H8V
MOV
RDD
TYPE
0

MOV

RTI

NO3

R3,-(SP)
RY -(?P)
a4tsP), .MSG
%2,4(SP)

1

3TKDBR, (RY)
200, (R4)
(R4 1S
INSTR2
JTPCSR

es
JTKDBR, JTPOBR
R3

13
(5P)+,RY
(5P)+ R3
MGM
R3,-(SP)
R4’ -(SP)
L INSTL
(SP)+, RY
(5P)+.R3

; SAVE R3 ON STACK
; SAVE R4 ON STACK

QRE RY
0

; REST
;RESTORE R3

; CONVERT ASCII STRING TO OCTAL

MOV
MOV
MOV
MOV
MOV
MOV
MOvB
Move
MOV
CLR
MOV

RS, - (SP)
R4’ -(SP)
4(4P) RS
(RG)+. LOLIM
(RS)+ HILIM
(RS)+, DEVADR
(RS)+,LOBITS
(R5)+' ADRCNT
RS, 4(5P)

RS

$INBUF, R4
$15 (R%)
PARERR

(RY) . 860
PRRERR

(RY) , 867
PARERR

860, (RY)
(R4} +.RS

'fs (R4)
LINtTS
RS

PAGE :

0039

— —— = —
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873
874
875
876

8?8
879
880
881
g8e
883
884
885
886
887
888
889
830
891
832
833
834
895
896
897
838
899
300
901

9
9le

OO0 DD DD O D
TU = b bt bt bt $— bt
OwoONoOU LW

921

MACYL1l 27(1006)
09-DEC-76 1M

004210
00421¢
004214
004216
004220

04222
004226
004230
0Q4234
004236
0g4242

004244
004250
004252
004256
004e6e
004264
004266
004270
004272
004274
004276
0Cc4300

004302

004310
0043i4
004320
004324
004330
004334
004340

004342
004346
004352
004356
004362
004366
004372

006305

006305
000760
105404
000750

020537
101373
020537
103770
133705
001365

013704
010Se4
062705
105337
001372
012604
012605
000002
000C00
0C0000
000200
000000
0043C1

01370S
000002

004274
004272
004300

004276

000002
004301

000004

0gi27e
001270
001266
001264
001262
201260

001260
00l26c
001264
001266
001270
001272

14-DEC-76
:59

001276

16:32_ PAGE 20

BOH

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

PARERR:

LIMITS:

1%:

LOLIM:

HILIM:

DEVQDR
LOBITS:

0
ADRCNT=LOBITS+1
:SAVE PC OF TEST THRT FRILED AND RO-RS

. SAVOS:

Svos:

.RESOS:

: TEST TO SEE IF NUMBER IS WITHIN LIMITS

e S e e i s . . - - -

: STORE NUMBER AT SPECIFIED ADDRESS

ASL RS

ASL RS

BR 13
INSTER

BR PARAMI
CMP RS, HILIM
BHI PARERR
CMP RS, LOLIM
BLO PARERR
BITB  LOBITS,RS
BNE PARERR’
MOV DEVARDR, R4
MOV RS, (R4}+
ADD #2 RS
DECB  RDACNT
BNE 1%

MOV (SP)+,RY4
MOV (5P)+ RS
RTI

0

0

0

MoV 4(SP),SAVPC
; SAVE RO-RS

MOV RS, SAVRS
MOV R4, SAVRY
MOV R3,SAVR3
MOV R2, SAVR2
MOV R1,SAVRI
MOV RO, SAVRO
RTI

; RESTORE RO-RS
MOV SAVRO, RO
MOV SAVR1,R]
Mov SAVR2, R2
MOV SAVR3.R3
MoV SAVRY, R4
MOV SQVRS RS
RTI

; SAVE RS
:SAVE RY
:SAVE R3
:SAVE R2
;SAVE Rl
:SAVE RO
:LERVE,

; RESTORE
: RESTORE
RESTORE
:RESTORE
: RESTORE
: RESTORE
: LERVE

:SAVE R7 (PC}

PRGE: (0040
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DZDMH  MACYIl 27(1006) 14-DEC-76 16:32 PAGE 21 PRGE: 00M1
DZDOMH.P11  (09-DEC-7& 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE. ETC)
929
gg? : CONVERT OCTAL NUMBER TO RSCII AND OUTPUT TO TELEPRINTER
932
933 00437y 104402 0OSS7Y .CONVR: TYPE MCRLF
934 004400 010046 .CNVRT: MOV RO,-(5P)
935 Q04402 010146 M0V Rl -(SP)
936 004404 010346 MOV R3,-(5P)
937 004406 010446 MOV RY,-(SP)
938 004410 010546 MOV RS’ -(SP)
939 004412 017601 000012 MOV 212(SP),R1
940 004416 062766 000002 000012 ADD 82, 12(SP)
94] 004424 012137 004616 MOV (R1)+, WROCNT
Q42 004430 112137 004620 18: MOVB  (Ri)+, CHRCNT
943 004434 112137 004621 MOVB  (R1)+.SPACNT
944 004440 013137 004622 MOV 3(R1)4, BINWRD
q4S 004444 122737 000003 004620 CMPB  #3,CHRENT
946 004452 (001003 BNE 28
947 004454 (042737 177400 004622 BIC 8177400, BINWRD
94g 004462 013704 004622 28: MOV BINWRD, R4
949 004466 113705 004620 MOVB  CHRCNT.RS
950 (004472 012700 001416 MOV $TEMP, RO
951 004476 010403 3%: MOV R4,R3
952 004500 042703 177770 BIC $177770,R3
953 (004504 062703 000060 ADD 8060,R3
954 004510 110320 MOVB  R3,(RO)+
955 Q004512 000241 cLC
955 004514 006004 ROR RY
957 004516 000241 cLC
958 (004520 00600 ROR RY
959 (0QuS22 00024 CLC
960 004524 006004 ROR RY
961 004526 005305 DEC RS
962 004530 001362 BNE 3§
963 004532 012703 007320 MOV $MDATA, R3
964 004536 114023 Ng: MOVB  -(RO),(R3)+
965 Q0J4540 105337 004620 DECB  CHRCNt
966 004544 001374 8NE 4§
967 004SH4L 105737 004621 TSTB  SPACNT
968 DO4552 001405 BEQ 6
969 004554 112723 (0OO0MC 5%: MOVB %040, (R33+
970 004560 105337 004621 DECB  SPACAT
971 Q004564 001373 BNE G§
972 004566 105013 BS: CLRB  (R3)
973 004670 109402 007320 TYPE MDATA
974 004574 005337 004616 DEC URDCNT
975 (004600 001313 BNE X ;
976 004602 012605 MOV (SP)+,RS
977 004604 012604 MOV (5P)+ . RY
978 004606 012603 MOV (SP)+,R3
979 004610 012601 MOV (SP)+ Rl
980 004612 012600 MOV (SP)+ RO
98] 004614 000002 RTI
982 004616 000000 WRDCNT: O
9e3 004620 000000 CHRCNT: 0

984 a04e21 SPACNT=CHRCNT+!

-— - - . en =
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00462

004624
004628
004632
004636
004640
004644
004650
004654

004656
004662
004670
004672
004676
004700
004706
004714
004716
004722
004724
004730
004734
004736
004740
004744
004746
004750
004752
004754
004760
004764
004770
004774
005000
005004
005306
005012
005014
005020
005024
005030
005032
005036
005042
005046

00coog

000136

004737
032777
001406
105777
100003
112777
032777
001105
021637
001404
011637
105037
104406
011605
162705
011504
006304
061504
006304
042704
062704
012437
012437
011437
105737
001403
005737
001040
104402
104402
005737
001402
104402
104402
104411
104402

14-DEC-76

DO4
16:32_ PAGE 22

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
BINWRD: O

: TRAP DISPATCH SERVICE

: ARGUMENT OF TRAP IS EXTRACTED

:AND USED AS OFFSET TG OBTRIN POINTER
:T0 SELECTED SUBROUTINE

PRGE :

.TRPSR: MOV (SP),-(SP) :GET PC or RETURN
000002 suB %2, (5P) :=PC OF T
000000 MOV 3(8P), (SP) 'GET TRP
TRPOK: RASL (SP) 'MULTIPLY TRAP ARG BY &
177001 BIC $177001, (SP) ' CLERR UNWANTED BITS
001330 ADD 8. TRPTAB, (SP)  ;POINTER TO SUBRCUTINE ADDRESS
000000 MOV (SP), (SP) + SUBROUTINE ADDRESS
IMP 3(Sp)¢ :GO TO SUBROUTINE
:ERROR HANDLER
007362 JHLT: ISR PC, CKSWR :CHECK FOR SOFT SWR
010000 174312 BIT #SH12, ISWR 'BELL ON ERROR?
BEQ XBX :BR IF NO BELL
174312 15TB arpcsn :TTY RERDY.
BPL 'DON'T WAIT IF TTY NOT RERDY.
000207 174304 MOVB 020? JTPDBR :PUSH A BELL AT THE TTY,
020000 174266 XBX:  BIT 85113, ISWR :DELETE ERROR PRINT OUT?
BNE HALTS :BR IF NO PRINT OUT WANTED.
001234 CMP (SP),LSTERR :WAS THIS ERROR FOUND LAST TIME"
BEQ 13 'BRIF YES
001234 MOV (SP),LSTERR : RECORC BEING HERE
001325 CLRB  ERRFLG : PREPARE HEADER
18: SAVOS :SAVE ALL PROC REGISTERS
MOV (SP),RS :GET THE PC OF ERROR
000002 SUB #2,RS ‘GET ADDRESS OF TRAP CALL
MOV (Rs),nq *GET HLT INSTRUCTION
ASL RY :MULY BY TWO
ADD (RS) RY :DOUBLE IT
ASL :MULT AGRIN
177001 BIC s177001 RY :CLEAR JUNK
037270 ADD 8. ERRTAB, Ry :GET POINTER
005100 MOV (RY)+,ERRMSG  :GET ERROR MESSAGE
005112 MOV (R4)+ DATAHD  ;GET DATA HEADRER
005124 MOV (RY) bnrnap GET DATA TABLE
001325 TSTB  ERRFLG TYPE HERDREER
BEQ TYPMSG :BR IF YES
005124 75T DATABP :DOES DATA TABLE EXIST"
BNE TYPDAT 'BR IF YES.
005574 TYPMSG: TYPE  ,MCRLF
005574 TYPE  [MCRLF
001220 ST tocx
BEQ 18
006044 TYPE  ,MASTEK
006032 18: TYPE  .MTSTN
005232 CNVRT . XTSTN sSHOW IT
00el21 TYPE  .MERRPC :TYPE PC.

g4z
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OZDMH.P11  09-DEC-7S 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
104 052 1044 Y CNVRT  ,ERTABO SHOW IT
idis b idudp &Ry i S S 1.0 S
1043 00SOe2 112737 177777 001 MOV 8- H NLES LE.
1044 (005070 005737 005100 TST ERRMSG Tnsse E Ennon sncE9
i04Ss 005074 001402 BEQ WRKO. FM BR IF NO.
1046 005076 104402 TYPE : TYPE
1047 005100 000000 ERRMSG: O ; ERROR MESSAGE
1048 005102 WRKO. FM:
1049 005102 005737 005112 TST ATAHD onrg Hsnosnv
1050 005106 001402 BEQ YPDAT R IF NO
1081 005110 104402 TYPE TYPE
10S2 005112 000000 DATAHD: O . DATA HEARDER
1053 00S114 DOS?37 005124 TYPDAT: TST DATABP :DATA_TRBLE?
1059 005120 001402 BEQ RESREG :BR IF NO.
1055 005182 104410 CONVRT + GHOW
1056 00S124 000000 DATABP: O ; DATA TABLE
1057 DOS126 104407 RESREG: RESOS 'RESTORE PROC REGISTERS
1088 005130 022737 0C3432 000042 HALTS: CMP SSENDAD.2842  'IF ACT-11 AUTOMATIC MODE, HALT!!
1059 005136 001403 BEQ 18
1060 00S140 005777 174036 ST JSKR HALT ON ERROR?
1061 0OSI1N4 100005 BPL EXITER ‘BR IF NO MALT ON ERROR
1062 005146 010046 18: PUSHRO :SAVE RO
1063 005150 016600 000002 MOV 2(SP),R0 ;SHOW ERROR PC IN DATA LIGHTS
1064 005154 000000 HALT HALT
1065 005166 012600 POPRO :GET RO
1066 005160 005237 001232 EXITER: INC ERRCNT :UPDATE ERROR COUNT
1067 005164 032777 000400 174010 BIT #SWO8, ISWR GOTO TOP OF TEST?
1068 00S172 001007 BNE 13 :BR IF YES
1069 005174 032777 002000 174000 BIT #SW10, ISWR :GOTO nsxr TEST?
1070 00S202 001407 BEQ 28 ‘BR IF N
1071 00S204 013737 001216 001214 MOV NEXT, RETURN 1SET ron NEXT TEST
1072 005212 012706 001200 13: MOV 8STALK, SP ‘RESET SP
1073 005216 000177 173772 IMP JRETURN :GOTO SPECIFIED TEST
1074 005222 000002 2%: RTI : RETURN
1075 00Se24 000001 ERTRBO: 1
1076 005226 006 002 .BYTE 6,2
1077 005230 001276 SAVPC
1678 005232 000001 XTSTN: 1
1079 005234 003 002 avre 3,2
1080 00S236 001226 TSTNG
1081 :ENTER HERE ON POWER FRILURE
1082 i ko A s
1083
1084
ioas 0058:0 737 00S252 00002 -PFRIL: MO RESTART, 24 SET UP FOR POWER UP TRAP
00024 Vv . ;
1839 88?548 865080 HALT ;HELT ON POMER DOWN NORMAL
iggg 00S250 000777 BR
igg? :PROCESSOR WILL TRAP HERE WHcN POWER 1S RESTORED
1092 0Os252 RESTAR:
1093 00S252 012737 005240 000024 MOV 8.PFAIL, 24 :SET UP FOR POWER FAILURE
1094 00S260 012706 001200 MOV 8STACK , 5P ‘RESET THE STACK POINTER
1095 00E2ed 01370! 001404 MOY DMCSR, R1 :RESTORE R

iC3% 005270 00S037 OCl416 CLR TEMP :RERDY FOR TIHHEP
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1097 005274 005237 001415 INC TEMP :PLUS ONE TO THE TIMER!

1098 005300 001375 BNE et 'BR_IF MORE TO GO \\\

1099 005302 104402 005577 TYPE . MPFRIL ' TYPE THE MESSAGE

1100 005306 104411 005332 CNVRT  'PFTAB !TELL WHAT TEST TO RETURN TO.

1101 005312 105037 001325 CLRB  ERRFLG ;START CLEAN

1102 005316 005037 001234 CLR LSTERR :

1103 005322 005011 CLR (R1) :CLEAR MAINT BITS

1104 005324 104412 MSTCLR :START CLEAN UP OF DEVICE

1105 005326 000177 173862 JMP JRETURN !START DOING TwAT TEST AGAIN.

1106 005332 000001 PFTAB: 1

1107 005334 003 002 .BYTE 3,2

iigg 005336 001226 TSTNO

1110 00S340 .DELAY:

1111 005340 012777 000020 174044 MOV %20, 3DMFOM

1112 005346 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

1113 005350 121111 121111 :POKE CLOCK DELAY BIT

1114 005352 13:

1115 005352 104414 ROMCLK :NEXT WORD IS INSTRUCTICN, ROMCLK PC=3304

1116 00S354 121224 121224 :PORTH4+]BUS*1!

i117 00535e 032777 000020 174026 BIT $BIT4,3DMPOY ;IS CLOCK BIT SET?

1118 005364 001772 BEQ 18 :BR IF NO

*iég 005366 000002 RTI

1131 005370 .MSTCLR:

1122 005370 152777 000100 174010 BISB  ®BITH,dDMCSRH  ;SET MASTER CLEAR

1123 005376 142777 000300 174002 BICB  #BITE!BIT7,aDMCSRH ;CLEAR MASTER CLEAR ANC RUN

iigg 005404 000002 RTI - RETORN

1126 005406 .ROMCLK:

1127 005406 152777 000002 173772 BISB  #BIT1,3DMCSRH  ;SET ROMI

1128 00SYI4 013677 173774 MOV J(SP)+,9DMPO6  :LORD INSTRUCTION IN SELE

1128 00S420 062746 000002 ADD 82,-(SP) *ADJUST STACK

1130 00S424 032777 000106 173550 BIT #$SKO6 , ISHR THALT IF SWOB =1

1131 00S432 001401 BEQ 18 :BR IF SWOB =0 )

1132 005434 000000 HALT 'MALT BEFORE CLOCKING INSTRUSTION

1133 00843 152777 000003 173742 18: BISB  #BIT1'BITO,I0MCSRH :CLOCK INSTRUCTION

1139 00S444 142777 100007 173734 BICB  #BIT2!BITI!BIT., J0M{SRH ;CLEAR ROMG, RGMI, STEF

{{gg 005452 006002 RT{

1137  pOS4SH4 .DATACLK:

1138 005454 013637 001416 MOV 2(SP)+_ TEMP :PUT TICK COUNT IN TEMP

1139 00S460 062746 000002 ADD 82 .-(SP) 'ADJUST STRCK

1180 00S4ed 152777 000020 173714 18: BISB  #BIT4,9DMCSRH  ;SET STEP LU

1141 00S472 027777 173706 17370M CMP JDMCSR, 9OMCSR  ;WASTE TIME

1142 005500 142777 000020 173700 BICB  #BITY,aDMCSRH  :CLEAR STEP LU

1143 005506 005337 001416 DEC TEMP :DEC TICK COUNT

1144 00S512 001364 BNE 18 :BR IF NOT DCNE

1145 QOSE14 000002 RTI : RETURN

ii:; 005516 000001 33: .BLKW 1

1148 005520 . TIMER:

1149 005520 013e37 0O0l41E MOV J(SP)+ TEMP :MOVE COUNT TO TEMP

1150 00SS24 062746 000002 ROD 82,-(5P) ;RDJUST STACK

1:E] QOEE30 13: i

1122 QONES30 10481 ROMCLK :NEXT WORD IS INSTRUCTION, RIMILk PJs53s+

- e i oty -
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Pl1 v 69'6EC-7& 14:59 GENERARL U?ILITIES (TYPEOUT, ERROR, SCOPE, ETC)

005532 021364 021364 ; PORTY+IBUS* REGI!
005534 Q032777 000002 173650 BIT 82, 3DMPOY 1S PGM CLOCK BIT CLERR”
gggg:s 001772 o BEG 1% +BR IF YES
00SS4Y 104414 ROMCLK +NEXT WORD IS INSTRUCTION, ROMC_K PC=S334
00SSY 8513’4 02,364 +PORTHY+IBUS* REGL!
0CSSS 2777 000002 17363 BIt $2, JDMPOY s 1S PGM CLOCK BIT SET?
00SSSe 001372 BNE 2% :BR IF YES
005560 005337 0Ci416 DEC TEMP ;DEC _COUNT
00SSe4 001361 BNE 1% ;BR IF NOT DONE
00SSee 000002 RTI :RETURN
00SS70 020040 000077 MGM: .ASCIZ /
aNss74  No3G:S 000 MCRLF: .ASCIZ <11
00557 ¢ 377 053520 020122 MPFRIL: .ASCIZ <¢377>/PWR FAILED. RESTART AT TEST ~
005635 377 047105 020104 MEPRSS: .ASCIZ <377>/END PASS DZDMH /
005657 377 000lee MR: LASCIZ «377>/R/
00Seb2 047377 020117 (042504 MERR2: .ASCIZ <377>/NO DEVICES PRESENT.~/
005707 377 047111 052523 MERR3: .ASCIZ <377>/INSUFFICIENT DRTR!/
005733 377 042524 0S2123 MTSTPC: .ASCIZ «377>/TEST PC-/
005745 377 047514 (45503 MLOCK: .ASCIZ «377>/LOCK ON SELECTED TEST/
005774 051503 035122 000040 MCSRX: .ASCIZ  /CSR: /
006002 042526 035103 000040 MVECX: .RSCIZ ~/VEC: 7/
006010 040520 051523 051505 MPASSX: .ASCIZ /PASSES: ~
006021 105 (QSl1le2 051117 MERRX: .ASCIZ /ERRORS: /
882833 oqgseq 052123 047040 ngs¥gé .gscxz /TEST NO: /
¢ . Ve Y4
006046 8819§§ 052105 (0S144C MNEW: .nggiE «377>/SET SWITCH REG 0O DMC11°S DESIRED ACTIVE./
0osl2l 120 035103 000040 MERRPC: .ASCIZ /PC: /
006126 020212 020040 020040 XHERD: .ASCII <2l2)/ MAP OF DMC11 STATUS/
006165 377 020040 020040 "RSCII <377/ = eeeeceecmcmcemeraes /
006224 020212 050040 020i03 .ASCII <«2l2>/ PC CSR STAT! STATZ STAT3~
006276 026777 (0264585 026455 LASCIZ2 (377> /======  m=mm==  mmmme emeeee coeeee 4
006352 044377 053517 046440 NUM: .ASCIZ «377>/HOW MANY DMC11'S TO BE TESTED?~
006412 041777 0S1123 Q4O440 CSR: \RSCIZ <g?7>/cER A Dngaﬂx
006430 053377 041505 (047524 VEC: LASCIZ < 377>/VECTOR RDURESS?/
006451 377 051102 0sS0040 PRIO: .RSCIZ <«377>/BR PRIORITY LEVEL? (4,5,6,7)7/
006S10 044777 020106 (046504 CRAM:  _ASCIZ <«377>/IF DMC HAS CRAM (M820%) TYPE “y*, IF_CROM (M8200) TYPE “N"
006606 053777 Q44510 044103 MODU:  .ASCIZ <«377>/WHICH LINE UNIT? IF NONE TYPE "N, IF MS2Cl TYPE ~i",  IF M
006720 051777 (044527 041524 LINE:  .ASCIZ «377>/SWITCH PAC#. (DDCMP LINE %)°~
006756 051777 (044527 041524 BM: .ASCIZ «377>/SWITCH PAC#2 (BMB73 BOOT ADC:?-
007016 044777 020123 OQu4le4 CONN:  .ASCIZ «377>/1S THE LOOP BACK CONNECTOR ON?/
007056 047377 020117 042504 NORCT: .ASCIZ <«377>/NOQ DEVICES ARE SELECTED-
007107 377 QciMle 0slle7 SWMES: .RSCIZ <«377>¢12>/SWR= ~/
007117 116 083505 020077 SWMESL: .RSCIZ /NEW? /
007125 377 042377 0M1S1S CONERR: .ASCIZ «377>¢377>/DMC11 CONFIGURATION ERROR PC: .
007167 377 054105 042520 CNERR: .RSCIZ <377>/EXPECTED FOUND/
007210 024040 046504 (024503 DMCM: .RSCIZ ~ (DMC) ~
0C7220 02404C 046513 024503 KESEQ .RSCIZ 7 (KMC) -
307230 00600S XSTATQ: S
07232 006 003 .BYTE 6,3
007234 001246 TEMP!
007236 206 003 EYTE 6,3
007240 001250 TEMP2

007242 age 002 .BYTE 6.3
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1171 007244 001252
1172 007246 __ 00k
1173 007250 001254
1174 007352 006
i175 007354 001256

1176

1177

1178

1179

1180 007256 000OOQ
1181 007320
1182 007320 0QDJO0
1183 007362
1184

1185

1186

1187

1188

1189

1180 09736z 022737
1191 007370 001071
1192 007372 022777
1193 0C7400 0OI4OM
1194 007402 022777
1195 007410 0CIO06]
1195 007412 01024
1137 007414 010346
1198 007416 010446
1163 007420 012737
1200 007426 005002
1201 007430 012704
1202 007439 1044G2
1203 007440 104411
1204 007442 007618
1205 007444 104402
1206 007450 QQ4737
1207 007454 022703
1208 007463 0OI424
1209 007462 022703
1210 007466 0014iE
1211 00747C 022703
1212 007474 0OL7SM
1313 007476 022703
1214 007502 001762
1215 007504 Q05004
1216 007506 042703
12.7 007512 006302
1218 007514 006302
1219 007516 006302
1220 007520 0S0302
1221 007822 000758
1222 007524 012766
1223 007532 J0S704
1224 007539 001002
1225 00753k 010277
122€ 007542 (00S037

14-DEC-76 16:32 PAGE 26 PAGE :
4:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)
TEMP3
003 .BYTE 6.3
TEMPY
202 .BYTE 8,2
TEMPS
.EVEN
:BUFFERS FOR INPUT-OUTPUT
INBUF: O
.=, +40
MOATR: O
.=.4+40
:ROUTINE USED TO CHANGE SOFTWARE SWITCH
‘REGISTER USING THE CONSOLE TERMINAL
000176 001202 CKSWR: CMP BSWREG, SWR :1S THE SOFT SWR BEING USED?
BNE CKSWRS :BR_IF _NO .
000007 171606 CMP #7,3TKDBR "WAS CTRL G TYPED? (7 BIT RSCII;
ggg 130? JTKDBR ;EESIET;ESG TYPED? (8 BIT ASCII;
000207 171576 M 8 : D 11;
BNE CKSWRS :BR IF NO
18: MGV Re, - (SP) :STORE R2
MOV R3, -(SP) :STORE R3
MOV R4’ -(SP) :STORE RY
177777 007556 : MOV s-1.50FLG 'SET SOFT TYPE OUT FLAG
CKSWR1: CLR R2 : CLEAR NEW_SWR CONTENTS
177777 MOV #-1,RY :SET FLARG TO ALL ONES
007107 TYPE  ,SWMES ; TYPE “SWR= *
CKSWR2: CNVRT :TYPE OUT PRESENT CONTENTS
SOF TSMW :OF SOFT SWITCH REGISTER
007117 CKSWR3: TYPE SWMES ] : TYPE "NEW?
007560 CKSWRY: JSR PC, INCHAR :GET RESPONSE
000015 CHMP 815 R3 ‘WAS IT A CR"
BEQ c§ :BRIF YES
oocole CMP $12,R3 :WAS IT A LF”
BEQ 43 :BR_IF YES
000025 CHP $25,R3 ‘WAS IT CTRL U?
BEG CKSWR1 ;BR IF_YES(START OVER}
000007 CMP $7 . R3 'IF CNTL G GET NEX™ CHRR
BEQ  CKSWRY i
CLR RY ;1T MUST_BE A DIGIT SO CLR FLAG ___
177770 BIC $177770,R3 :ONLY 0-7 ARE LEGAL SO MASk CFF BITS
ASL R2 :SHIFT R2 3 TIMES
ASL R2
ASL R
BIS R3,R2 :ADD LAST DIGIT
BR CKSWRY ;GET NEXT CHARACTER -
002002 GO0O0& 4§: MOV #.START,B(SP}  :LF WAS TYPED SO GO TO START
c§; TST RY : IS FLAG CLEAR?
BNE 63 :IF NOT DON’T CHANGE SOFT SuWR
171440 MOV R2, ISKR :IF YES THEN WRITE NEW CONTENTS TO SJFT SLR
CO755E es: CLF SWELG :CLERR TYPEOUT FLAS

HOX

OC4E
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1227
1228
1229
1230

1231

Lbu.

123e
1233
1234
1235
1236
1237
1238

MRCY1] 27(1006)
09-DEC-75 14:59

007546
007550
007552
007554

007558

007560
007564
0C7566
007572
007576
007600
007604
007610

007ele
007814
0C?el6

012604
012603
012672
00C207

000000

10877?
10037¢
017703
105777
100375
010377
042702
000207

0Ca0Cl
006
JCCLTE

14-DEC-76

171820
171414
171412
1714C6
00020C

20e

16:32 PAGE 27

I0X

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

<KSWRS:
SWFLG:
INCHAR:

SOFTSW:

Mov
MCV
MOV
RTS

(SPj+,RY ;RESTORE RH
(8P)+.R3 ;RESTORE R3
(5P)+,R2 ;RESTORE R2
PC ; RETURN
aTKCSR

dTKDBR,R3

RTPCSR

R3,3TPOBR
#8177.R3
pe

6.2
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ig46

N=l={g]
{58}
1282
1253

1882

1256

1525

1259
1260
126l
1262
1263
1964
1265
1266

MACY1l 27(1006)
09-DEC-7¢ 14:59

007620
007624
8 76
76
007634
007636
007640

007644
007650

BB76eq

007672
007674
007702
007710
007716
007720
007724
007730
007734
007740
88?74
775
007756
887?
77
007772
07776
10004

010010
010016

005737
00&804
400005
000776
000241
006137
005537
062;3;
835737
001006
012737
012737
033737
001747
013700
013702
012037
011037
042737
012037
012037
012037

12537

012700
013737
005237
013737
005237
013737
060037
013737
0e0037

013737

060037
013737

013037

060037

032737
001450

005737

14-DEC-76

001306
007056

0013:6
001316
0CO00H

081748

001500
001702
001316

001320
001322
001404
001374
177000
881366

1370
00137¢
0123
0123
000002
8 1404

1406
001406
001410
001410
001412
00l4le
00i414

001374

001376
001376

301488
001402
000302

02004e

JO4

16:32 PRGE 28

PRGE :

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

éROUTINE USED TO "CYCLE™ THROUGH UP TQ 16 OMCIL’S
+THIS ROUTINE SETS UP THE CONTROL RDDRESS FOR THE DIAGNOSTIC

B0 8 SEECIETER BT e olAbRaa ™

: SETUP NECESSRRY.

CYCLE: TST DMACTV :ARE ANY DMC11’'S TO BE TESTED”
BNE 18 :BR IF OK.
TYPE  NORCT ;N? gngll'g SELECTED!!
HALY 'STOP THE SHOW.
BR =2 :DISQUALIFY CONT. SW.
18: CLC :CLEAR PROC. CARRY BIT.
ROL RUN : UPDRTE POINTER
ADC RUN : CATCH CARRY FROM RUN
001322 ADD $4 MILK ' UPDATE POINTER
881320 ADD 810, CREAM : UPDATE ADDRESS POINTER.
1320 CMP $DM. MRP+20C, CREAM
BNE 28 :KEEP_GOING; NOT ALL TESTED FOR.
001320 MOV 80M.MAP.CREAM  :RESET ADDRESS POINTER.
001332 MOV $CNT.MAP MILK  ;RESET PASS COUNT POINTER
001306 2%: BIT RUN, DMAC tv : 1S THIS ONE ACTIVE®
BEQ 18 'BR IF NO
MOV CREAM, RO :GET ADDRESS POINTER
MOV MILK, R2 :GET PASS COUNT POINTER
MOV (RO)4, DMCSR :L0AD SYSTEM CTRL. REG
MOV (RO), OMRVEC :LORD VECTOR
001374 BIC 2177000, DMRVEC  :CLERR UNWANTED BITS
MOV (RO)+,StATI :LORD STAT]
MOV (RQ)+,STAT2 :LORD 8TAT2
MOY (RO)+,STAT3 :LORAD STAT3
MOV (R2)+,PASCNT  :LOAD PASS COUNT
MOV (R2)+. ERRCNT :LORD ERROR CCUNT
MOV 2, R0 :SAVE CORE THIS WAV!
001406 MOV Bnggn DMCSRH
INC MCSRA
001410 MOV DMCSRH, DMCTL
INC DMCTL
001412 MOV DMCTL , DMPOY
ADD RO, DMPOY
GOLY1Y4 MOV DMPOH4, DMPOB
ADD RO, DMPOB
001376 MOV DMRVEC,DMRLVL  ;PTY LWL
ADD RO, DMRLVL :
001400 MOV OMARLVL . DMTVE™  :TX VEC
ADD RO onTOBc :
001402 MOV DMYVEC, BMTLVL  :TX VL
ADD RO,DMT(VL
001236 BIT 8SWO1, STRTSW 1S TEST NO. SELECTED
. BEQ 73 :BR IF NO
57 w42 :RUNNING IN AUTS MODE"

a04e
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1302 010120 001045
1303 010122 104402
1304 0i0l26 104403
1305 010130 006032
i3C6 010132 104405
1307 010134 000001
1308 01I0136 001000
1303 010140 001226
1310 010142 000
1311 010143 001
1312 010144 012700
1313 010150 Q22710
1314 0101S2 012737
s ag mle
3 Ba B
s ook B
1320 010176 816859
1321 010202 104402
1322 010206 042737
1323 010214 000412
1324 010216 005720
1325 010220 020027
1326 010224 00135}
1327 010226 104402
iggg 010232 000730
1330 010234 012737
1331 010242 013701
1332 010246 000177
1333
1334
1335
1336
1337
1338
1339
1340
1341
1342
1343 010252
1344 010252 00000S
1345 010254 012702
1346 010260 005022
1347 010262 022702
1348 010266 001374
1349 0.0270 00S037
1350 010274 012702
1351 010300 00S037
1352 010304 032737
1353 010312 001002
1354 010314 000137
135S 010320 012737
1256 0i0326 104403
<357 Q10330 00e3s2

14-DEC-76

14:59

005574

015766

gCl2eb
0Cl226
g0l21M
005657
000002
031442
0Cs570
015766

001404
170742

001500
001700

001310
001500
001306
000001

010744
00c001

030002
000004

001236

gol214

001236

001256

16:32_ PRGE 29
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PAGE :

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

BNE 7% :BR IF YES
TYPE  ,MCRLF
INSTR :GET TEST NO.
MTSTN
Tnnnn
1000
TSTNO
.BYTE O
'BYTE |
MOV $7ST1,RO
5§: CMP (PC)+ (RO) :CMP FIRST WORD TO 12737
MOV (PC)+,d(PC)+
BNE 6$ .BR IF NOT SAME
CMP T%TNO ,2(R0) ooss TSTNO MATCH?
BNE 'BR IF NO
CMP $TSTNO, 4(R0) 1S Lnsr WORD OK?
BNE 6% :BR IF NO
MOV RO, RETURN IT IS A LEGAL TEST S0 00 IT
TYPE M
BIC #SWGC1, STRTSK
BR 8§
6%: ST (RO)+ :POP RO
CMP RO,#TLAST+10 ;AT END YET?
NE g§’ ‘BR IF NO )
YPE |, MQM :YES ILLEGAL TEST NO.
BR 4 : TRY AGAIN
?%: MOV cTSTl RETURN : PREPARE RETURN ADDRESS
8%: MOV DMCSR ‘Rl = BASE DMC1l RDDRESS
IMP aRETuhN :G0 START TESTING.
:ROUTINE USED TO "AUTO SIZE™ THE DMC1!
*CSR AND VECTOR.
'NOTE: THE CSR MAY BE ANY WHERE IN THE FLORTING
: ADDRESS RANGE (160000: 164000)
: AND THE VECTOR MAY BE ANY WHERE IN THE
: FLOATING VECTOR RANGE (300:770)
AUTO.SIZE:
RESET : INSURE A BUS INIT.
CSRMAP: MOV #0M. MAP, R2 :LOAD MAP POINTER.
18: CLR (R2)+ :ZERO ENTIRE MAP
CHP #0M. END, R2 ‘ALL DONE?
8NE 18 :BR IF NO
CLR DMNUM :SET OCTAL NUMJER OF DMC11'S TS C
MOV $0M. MAP, R2 'R POINTS TO DMC MAP
CLR DMRCTY : CLEAR ACTIVE
BIT $5W00,STRTSW  ; QUESTIONS?
BNE . +6 'BR IF YES
IMP 78 tIF_NO SKIP JUESTIONS
MOV sl, TEMPS 'START WITH |
INSTR
NUM

049
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DZCMH
OZDMH. P11
1358 010332
1359 010334
1360 010336
1361 010340
1362 010342
1363 010343
1364 010344
1365 010352
1366 010356
1367 010360
1368 010362
1369 (010366
1370 010370
1371 010372
1372 010374
1373 010376
1374 010400
1378 010402
1376 010403
1377 010404
1378 010410
1379 010412
1380 Q10414
1381 010416
1382 010420
1383 Q01042
1384 010424
1385 010425
1386 010426
1387 (010432
1388 QlI0434
1389 010436
1390 010442
1391 QlI0446
1392 Q10450
1393 010454
1394 010456
1395 Ql0462
1396 (010464
1397 010466
1338 Q10470
1399 010474
1800 010476
1401 010500
1402 010502
1403 010504
1404 010506
1405 010510
1406 0l0Sle
1407 010516
1408 010See2
1409 010524
1410 010530
1411 010532
1412 010534
1413 (10536

104405
000001
000020

00570
000783

14-DEC-78

001252 001310
00S574

001256

001254

001254
011734
000024
0C00e7
000011

170777

011734
000131

000l16

16:32_ PAGE 30
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GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

129:

109:

S0S:

8%:

PARAM
l

16.
TEMP
.BYT
.BYTE
MOV
TYPE
CONVRT
WHICH
INC
INSTR
CSR

S
PRARAM
160000
164000

0

1
TEMP3, DMNUM
 MCRL#

TEMPS

0
1
TEMPY, (R2)+

i
TEMPY, (R2)

PC,iNTTY
824 ,R3

.Y
8170777,R3
R3, (R2)
8BS’

108
PC, INTTY
3151 R3
%116,R3
163

8s

; DMNUM = HOW MANY

; TYPE WHICH DMC IS BEING DONE
: TEMPS 1S WHICH DMC

:STORE CSR IN MAP

; STORE VECTCR IN MAP

;ASK WHAT BR LEVEL
GET RESPCNSE

BR IF LESS THAN H

BR IF GRERTER THAN 7

‘R4 = NUMBER OF SHIFTS
:SHIFT R3_LEFT

:DEC SHIFT COUNT

BR IF NOT _DONE

:BIC UNWANTED BITS

:PUT BR LEVEL IN STATUS MAP
t CONTINUE

;RESPONSE IS QUT OF LIMITS
: TRY AGAIN

;DOES DMC HR“E CRAM?
:GET REPL

;s YES
s NO
:NOT A Y OR N

TYPE l.ﬂ.l
tASK AGAIN

000



DZ0MH

DZDMK.PLL

1414
1415
1416
1417
1418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1428
1439
1440
1441
1442
1443
1444
1445
1446
1447
1448
1449
1450
1451
1452
1453
1454
1455
1456
1457
1458
1459
1460
1461
1462
1463
1464
14ES
1466
1467
1468
1469

MACYLl 27(1006)
09-DEC-76 1M

010540
010544
010546
010550
010554
010560
010562
010566
010570
010574

Pt B ot s Pt e Pt P
Q
o
n
£

010756

052712
104402
006606
004737
022703
001417
022703
001412
022703
001403
104402
005570
000760
052722
Qceec2
000447
052712
104402
007016
004737

00040
Q4272

104403
006720
104405
008000
000377
001254

000

00!
113722
104403
006756

C0SCl:

14-DEC-76
:59
1000C0

11734
0000e!
000022

000116

010000
020000

011734
000131

000116

040000
040000

001254

001254
00152
011350
160000
Cll442 0000CH

16:32_ PAGE 31
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GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

9s:

168:

329:

318:

17%:

18%:
19%:

338:

7%:
e ¥

#BITIS, (R2!

PC, INTTY
82! ,R3

168
#8IT12, (R2)+
(R2)+, IR2)+

33§

$8IT13, (R2)
PC, INTTY
#131,R3

173

$116,R3
18%

308
#BITIY, (R2)+
19%
OBITIH (R2)+

1
TEMPY, (R2)+

0

TEMPH (R2)+
(R2)+'

#160000,R1
MANIT
tR15

:SET BIT 1S5 IF CRRM

;s ASK HHICH LINE UNIT

GET REPL

.l 1"

; (1) 2.0

; (1] N..

;IF NOT A 1,2 OR N TYPE "?"
TRY AGIAN

SET BIT 12 IN STAT2 IF NO LU
POP OVER STAT2 AND STAT3
:SET BIT 13 IN STRT2 IF MB2C2
:ASK IF LOOP-BACK IS ON

GET REPLY

,Y

N

:IF NOT Y OR N TYPE "?*

TRY AGARIN

TURNQROUNO IS CONNECTED

:NO TURNAROUND

; STORE SWITCH PAC IN MAP

;STORE SWITCH PRC IN MARP

:POP OVER STRT3

sDEC_DMC COUNT

:BR IF MORE TO DO

: CONTINUE

:SET FIR FIRST ADDRESS T0 BE TESTED
:SET FOR NON-EXISTANT DEVICE TIME QUT
.CLEAR SELO

G

E:

00s!
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11 "D9-DEC-7€ 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

107 7 R1) MC11l DMC
218763 BRTA} e 8 HE RECORTCRaB ¥0 . 1F o BIT B THEN No DMCI
oioggg Doégbl 888882 $§$ 653{3 C%EQRCSEL?H N DMRIC S/B =0!
2187%% BB:Ted e 3% Bk PHChArTBRE.D
010776 012711 002000 MOV #BIT10, (R1) :SET ROHO
011002 00S06l 00000M CLR 4(R1) :CLEAR SEL
011006 012761 125252 000006 MOV IlESESE 6(R1) unxrs THIS T0 SELG

011014 052711 020300 BIS $8ITI3, lR]) 'WRITE I
011020 022761 125252 0ODOOM CMP 125252, 4(R1)  WAS IT NRITTFN9
011026 COI1004 BNE 218 *IF NO IT IS NOT CRAM
011030 052762 100000 000002 BIS $81T15,2(R2) 'SET BITIS IF CRAM
011036 000421 BR 2298
011040 0Ql2711 001000 21%: MOV #8179, (R1) :SET ROMI
011044 012761 100400 000006 MOV 8100400,6(R1)  :PUT INSTRUCTION IN SELE
011052 012711 001400 MOV saxrq'eire (R1) CLOCK INSTRUCTION (MICRO PROC PC TO 0)
011056 012711 002000 MOY 81710, (R1} :SET ROMO
011062 022761 063220 0000DG CMP $63220, B(Rl) 1S IT CROM
011070 001404 BEQ 228 :BR IF YES
011072 02276! 177777 000006 CMP 8-1,6(RD) 'IF = -1 IT HAS NO CROM
011100 001113 BNE 33 !BR IF NOT DMC11l

AT THIS POINT IT IS ASSUMED THAY R1 HOLDS A OMC11 CSR ADDRESS.
Dill02 010122 22%: MOV R2)+ :STORE CSR IN CORE TABLE.
011104 012711 001000 153 MOV aetrq (R1) +CLEAR LINE UNIT LooP
8%%%%3 8?392} ogg??q 000006 ﬁLﬁ Q(R1)13 B(Rl) 0559R1§g$;qc7' N (CLR DTR)
011122 052711 600408 e?s aé?ﬁé tL 0CK INSTRUC T?
o{iigg 818;61 021264 000006 n?v :oa%gé?k?gal) Logoxxngg$gﬁT%ogN
y
811140 1557&1 888399 000GOoM nsa sg57 4(R1) ?? ? LL onEs;
011146 001003 BNE
011150 0S2712 010000 BIS osxrla (R2) IF vss NO LINE UNIT, SET STATUS BIT
011154 000436 BR 208
011156 032761 000002 000004 BIT IBITI Y4(R]) IS suxrcn n ONE?
011164 001403 BEQ 9 é
011166 0S2712 060000 BIS uex 13'BITIN, (Rai - M8202 nssuns CONNECTOR
011172 000427 BR 208 : CONNECTOR ON)
011174 032761 000010 00004 BIT 88173, 4(R1) : 1S MRDY SET
011202 001023 BNE 2038 'BR IF M8201 NO CONNECTOR (ON LINE)
011204 012761 000100 000004 MOV 88176, 4(R1) LORD PORTY
011212 012761 122113 000006 MOV $122113,6(R1)  :LORD INSTRUCTION
011220 0S2711 (000400 BIS $BI78, (R]) *CLOCK INSTRUCTION(SET DTR)
U}iaeu 012;61 021534 000006 MOV coaxeéu B(R1) Loggkr?37§u83%?nN(REno MODEN REG)
8 G

1155 835741 83878 ooooou BIS  IBHIE.M),  iGROCK INGTRUCIIQ

°1123” 001;02 040000 e ensrlq R2) ER IFTE? cog?gcggg CONNEZTOR
8 { <

gi1sd8 Bae7is 5. 1af B 850 B10YE
011254 012761 021324 000006 MOV 8021324 6(R1) :PUT Insrnucrxon IN PORTH
011262 012711 001400 MOV 8BIT9! a!re R1) ;PORT4LU 1S
011266 1Sel22 000004 BISB  4(Rl), (R2)+ *STORE DOCMP LINE # IN TABLE
011272 812;51 021343 000006 gog 3021344 ?é ) : PORTE+ INSTRUCT 10N
8“382 1§£1§é 8860&4 e?se &an 25855 éngn ADD IN TABLE

011310 00S72e TST (RE)+ :POP OVER STAT3

011312 005011 - CLR (R1) :CLERR ROMI

-—

L —— — — -
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1526 011314 005237 001310 INC
1527 011320 022737 000020 001310 CMP
1528 011326 001410 BEQ
1529 011330 005011 33: CLR
i530 011332 00S06! 000006 CLR
1631 011336 062701 000010 148: RDD
1532 0li342 022701 164000 CMP
15633 011346 001203 BNE
1534 011350 005037 001306 138: CLR
1535 011354 005737 0013!0 15T
1636 011360 001423 BEQ
1537 011362 01370 001310 MOV
1838 011366 010137 001314 MOV
1539 011372 000241 4§ : CLC
1540 011374 006137 001306 ROL
154! 011400 005237 001306 INC
1842 011404 005301 DEC
1543 011406 001371 BNE
1S44 011410 012737 000006 000004 MOV
1S45 011416 013737 001306 001312 MOV
1546 011424 000137 011456 JMP
1847 011430 104402 005662 cs: TYPE
1548 0:il434 (005000 CLR
1549 011436 000000 HALT
1550 011440 000776 BR
1851 0ll442 012716 011336 63: MOV
%ggg 011446 000002 RTI
1554 011450 000001 WHICH: 1
1865 (011452 002 002 .BYTE
{ggg 011454 001256 TEMPS
1558 011456 032737 00000: 001236 VECMAP: BIT
1559 Q11464 00111y BNE
1560 011466 012737 000340 000022 MOV
1561 011474 012737 011650 000020 MOV
1562 Q11502 012702 001500 MOV
1563 011506 012700 000300 MOV
1Se4 011512 012701 000302 MOV
1565 011516 010120 1%: MOV
1566 011520 012721 000004 MOV
1567 011524 022021 CMP
1568 011526 020127 001000 CMP
1569 011532 101771 BLOS
1570 011534 013737 001306 001246 MOV
1571 011542 006037 001246 2%: ROR
1572 01154 103063 BCC
1573 (011850 012704 000012 MOV
1574 011554 016437 011720 177776 MOV
1575 011562 011201 MOV
1676 O115e4 012761 000200 000004 MOV
1877 011572 012711 001000 MOV
1878 011576 012761 121111 0O0000& MOV
1579 Q011604 012711 001400 MoV
1SB0 011610 105200 7%: INCB
1E81 Cl11612 00137¢ BNE

BOS

DMNUM
320, DMNUM
138

(R1)

6(R1)
$10,Rl
$16%000,R!
23

DMACTY
DMNUM

5§

DMNUM, R1
R1, SAVNUM

DMACTV
DMACTY
Rl

S

Dnhcrv SAVACT
VECMAP'

MERR2

RO~

-2
2148, (SP)

e, 2

#SW00, STRTSW
5§

8340, 9822
$48, 2420
8DM. MAP, R2
#300,R0’
£302 Rl

R1, (RO)+
8y’ (R1)+
(R3)+, (R1)+
R1, #1000

18’
DHRCTV TEMPI
TEMPL
5§

812, R4

BRLYL (R4), PS
(R2) ,R1
#2004 (R1
88179, (R]
s1211l1.6
- REH) S
ROE

)
)
(R
8, (

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

; UPDATE DEVICE COUNTER
:ARE MAX. NO. OF DEV FOUND?
:YES DON’T LOOK FOR ANY MORE.

:CLEAR BIT IO
:CLEAR SEL

b
:UPDATE CSR POINTER ADDRESS
;BR IF MORE ADDRESS TG CHECK.

;WERE ANY DMC11’S FOUND AT ALL?
;ERROR AUTO SIZER FOUND NO DMC11'S IN THIS 3YS.

; SAVE NUMBER OF DEVICES
; GENERRTE ACTIVE REGISTER OF DEVICES.

:SET THE BIT

;BR IF MORE TO GENERATE

+RESTORE _TRAP_VECTOR

:SAVE ACTIVE REGISTER

:GO FIND THE VECTOR NOMW.

:NOTIFY OPR THAT NO DMC11'S FCUND.
sMAKE DRTA LIGHTS ZERO

:STOP THE SHOW
:DISABLE CONT. SM.

:ENTERED _BY NON-EXISTANT TIME-OU™.
sRETURN TO MAINSTREAM

;SET IOT TRAP PRIO TO 7

:SET I0T TRAP VECTOR

:SET SOF TWARE POINTER
;EOSTING VECTORS START HERE.

F IOT INSTR.

STQRT
:WITH
:ADD 2

;BR IF
: STORE
BRING

FILLING VECTOR ARER

.+2; IO0T
TO RO +Rl

MORE TO FILL
TEMPORALLY
ouT R BIT

ALL DONE

INDEX REGISTER

SET PS TO 7

; SET ROMI

:PUT INSTRUCTION IN PORTE
FORCE AN INTERRUPT
:STALL
:FOR TIME TO INTER.PT

PAGE:

00s3
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1582 O0I116I4 162704 000002 SUB  #2,RY ;GET NEXT LOWEST PS LEVEL

1583 011620 00404 BEQ &S’ 'BR IF R4 = O

1584 011622 016437 011720 177776 MOV BRLVL(RY),PS  :MOVE MNEXT LOMWER LEVEL IN PS

1585 011630 000767 BR- 7§ :BR 10 _DELAY

i586 011632 0S2762 005300 000002 BS: BIS #5300, 2(R2) *NO INTERUPT ASSUME 300 AT LEVEL § ANC FIX LMCiL

1587 CI1640 005011 33: CLR *CLEAR ROMI

1588 011642 062702 000010 ADD IlU 'r2 :POP SOF TWARE POINTER

1589 DIib46 000735 BR 23 :KEEP GOING

1590 011650 0S1662 000002 4§: BIS (5P),2(R2) :GET VECTOR ADDRESS

1591 0I16S4 042762 000007 000002 BIC  #7,2tR2) : CLEAK _JUNK

1592 01ibb2 DIE40S 011722 MOV BRLVL+2(RH).R5 :GET BR LEVEL OF DMCLI

i593 011666 006305 ASL RS :SHIFT LEVEL 4 PLACES

1594 011670 006305 ASL RS 170 THE LEFT_FOR THE

1595 Q11672 006305 ASL RS :STATUS TABLE

159 011674 006305 ASL RS

1597 011676 ON2705 170777 BIC  170777,RS :CLEAR_UNWANTED BITS

1598 0ii702 050562 000002 BIS  Rg,a(R2) :PUT BR_LEVEL IN STATUS TABLE

1599 011706 022626 CHP (5P)+,(5P)+  :POP 10T JUNK OFF STACK

1600 011710 012716 011640 MOV 3%, (5P 'SET FOR RETURN

1601 011714 000002 RTI

leg2 011716 000207 5§: RTS  PC :ALL DONE WITH “AUTO SIZING"

1604 0il720 000000 BRLVL: O :LEVEL 0O

1605 011722 000CO0 0 ;LEVEL O

1606 011724 (000200 200  :LEVEL 4

1607 011726 000240 290  ;LEVEL S

1608 011730 000300 300  :LEVEL b

1609 011732 000340 390 LEVEL 7

1611

1612 011734 105777 167244 INTTY: TSTB  @TKCSR :WAIT FOR DONE

1613 011740 100375 BPL -4

1614 0l1742 017703 167240 MOV &TKDBR,R3 :PUT_CHAR_IN R3

1615 011746 105777 167236 TSTB arpcsn :WAIT UNTIL PRINTER IS READY

1616 011752 100375 BPL

1617 Q11764 010377 167232 MOV R3.aTPDBR ;ECHO CHRR

1618 011760 042703 000240 BIC uatT7 BITS5,R3  :MASK OFF LOWER CASE

613 ClI7e 000207 RTS : RETURN

162] 15300

1622 O117ee 15400 RCMMAP:

-——
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DMIMGH.MAS  0B-DEC-7B 10:3! TABLE OF CONTENTS
2 MACRO DEFINITIONS
4  REVISION 00
5 FEBRUARY 25, 1975
7 REVISION 0!
© MARCH 18,1975
13 NEW CSR BOARD CHANGES
11 HARVEY M, SCHLESINGER
13 COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATION
b5 MICRO INSTRUCTION DEFINITIONS
66 BRANCH INSTRUCTIONS
117 INDEXED BRANCH INSTRUCTIONS
160 MOVE INSTRUCTIONS
282 INPUT/OUTPUT ASSIGNMENTS
334 PROTCCOL DEPENDANT MACROS
37 DMCI1 DOCMP MICRO CODE ASSEMBLED FOR LSE WITH THE M820. LINE UNIT
ggg VERSION 0OA FEBRUARY 26,1975
ggg HARVEY M. SCHLESINGER
ggg COPYRIGHT 1975. DIGITAL EQUIPMENT CORPORATION
390 VERSION 008 MARCH 17,1975
ggé CSR AND MICROPROCESSOR CHANGES
393 VERSION 00C NOVEMBER b, 1975
ggg RETRANSMISSION CHANGES
396 VERSION 00D DECEMBER 3.1975
ggg TRANSMIT DONE CHANGES
399 THE LATEST MODIFICATIONS WERE ADDED ON:
5300 NOVEMBER 16, 1976
402 MICROPROCESSOR MAIN'MEMORY ASSIGNMENTS
467 SCRATCH PAD ASSIGNMENTS
502 INIT--INITIALIZATION ROUTINE
559 IDLE--PROGRAM IDLE LOOP
590 BASSRV---- BASE SERVICE ROUTINE
627 NIDLE2---NO CSR ACTIVITY STATE
668  INWAIT---WAIT FOR RGI TO CLEAR
718 OUTINT---SET UP OUTPUT INTERRUPT [RDYO]
76E OUTWAI--WAIT FOR RDYO TO GO AWAY
778 CTLSRV--CNTL I SERVICE
798 TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE
818 RBASRV--RECEIVE BUFFER ADDRESS SERVICE
884 RCVA~-ROUTINE TO HANDLE FIRST DDCMP CHARACTER
921 RCVB--ROUTINE 70 HANDLE FIRST CHARACTER OF COUNT FIELD
958 RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELD, SELECT AND FINAL
979 RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES
1000 RCVE--ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE
1013 RCVF--ROUTINE TO IGNORE ADDRESS
1021 RCVG--ROUTINE TO IGNORE CRC! ,
1026 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBEREC TYPES
1091 RCYKO1--ROUTINE TO HANDLE FIRST BYTE 0DD RECEIVE

1103 RCYKO--PROCESS OND CHARACTER
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RCVKE--HANDLE EVEN BYTES

RCVI--STORE UNNUMBERED MESSAGE TYPE
RCVJ--ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL
RCVR--UNNUMBERED MESSAGE RESPONSE FIELD
RCVQ--UNNUMBERED MESSRGE--NUMBER FIELD
QCVL--PROCESS CRC3

RCVM--PROCESS CRCH--END OF DATA MESSAGE
EM2--PROCESS RLD MESSAGE

---NON EXISTANT MEMORY HANDLER
TMTDA--TRANSMITTER DISPATCH ROUTINE
TMTA--FIRST CHARACTER OF HERDER
TMTB--QUTPUT FIRST CHAR OF COUNT
TMTC--OUTPUT SECOND CHRR OF COUNT
TMTD--RESPONSE FIELD-NUMBERED MESSRGE
TMTE--NUMBER FIELD--NUMBERED MESSAGE
TMTF--NUMBERED MSG _RDDRESS FIELD
TF1-NUMBERED MSG HERDER EOM

TMTH--ROUTINE TO QUTPUT DATR CHARACTERS
TMTI--SEND UNNUMBERED TYPE FIELD
TMTJ~--SEND SUB-TYPE FIELD

TMTK--0UTPUT RESPONSE FIELD (UNNUMB MSG)
TMTL--UNNUMB MSG NUMBER FIELD
TMTM--UNNUMB MSG--STARTION ADDRESS
TIMSRV--TIMEQUT ROUTINE--SENDS REP
SNDACK--ROUTINE TO SEND AN ACK

REP HANDLER

START HANDLER

STACK HANDLER

PRGE :

0Cse
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.TITLE C-11 MICROPROCESSOR INSTRUCTIONS
NITION

DM
.SBTTL MARCRO DEFI

'SBTTL REVISION 00

.SBTTL FEBRUARY 25, 1975
.SBTTL

.SBTTL REVISION Ol

SBTTL ‘MARCH 18, 1975

.gg¥¥t NEW CSR BOARD CHANGES
"SBTTL HARVEY M. SCHLESINGER

.SBTTL COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATIGN
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00ooae

000000
100000
020000
006300
040000
060000
ge00cC

060000
010000
014000
000400
001000
001400
0C2000
002400
003030
003400

000200
000220
C00240
200260
00030C
000320
000340
000360
Q00000
300020
Q00040
0000eQd
C03100

000160

004C00
010000
01400C
001000
001400

002400

MICRCPROCESSOR INSTRJLTIONS
.MAC 10:3!

GOS

MACYll 27(1006) 14-DEC-76 16:“4 FAGE (-1

COPYRIGHT 197S DIGITAL EQUIPMENT CORPORARTION
NEW=0 A
:MICROPROCESSOR INSTRUCTION WORD DEFINITICNS

MOVE=0 + OPCODE MOVE

JUMP=100000 : OPCODE JUMP

1BUS=20000 : SOURCE 1BUS

IMM=0 SOURCVE IMMEDIRTE

MEMX=4000C SOURC MEMORY

8RX=60000 SOURCE BR

BR=60000 SOURCE BR

OP=60000 : SOURCE BR

LDMAR=10000
INCMAR=14000
WRTEBR=400
WROUTX=1000
SHFTBR=140C
WROUT=2000
WRMEM=2400
SPX=3000
SPBRX=340C _
sFUNCTIONS
SELAR=200
SELB=220
AORNB=240
RANDB=260
RAORB=300
AXORB=320
SuUB=340
SUBTC=36C
RDD=0
ADDC=20
SUBC=40
INCR=80
RC=100
RAR=120
RAC=140
CECR=160
<END FUNCTIONS
PAGE 1=4000
PRGEZ2=10000
PRGE3=14000
CCOND=1000
o
BbSCON=2880
BR1CON=2400
BRYCON=3000
BR7CON=3400

;MA-LORD MAR LG

: MA-INCREMENT MAR
:DEST-WRITE BR
:DEST-EXTENDED IBUS
:DEST-SHIFT BR__EFT
:DEST-WRITE OUTPUT
:DEST-WRITE MEMORY
:DEST-WRITE SP
:DEST-WRITE SP AND BR

iFUNCTION-SELECT 2
UN

FINCTION-A-OR o} B

'FUNCTION A AND B

:FUNCTION-A OR 8

:FUNCTION A XOR B

; SUBTRACT _
'FUNCTIGN- TWOS COMPLEMENT SUBTRAC™

QDD A+B
Q+B+CRRRY
:R-B-C

: INCREMENT R
ﬂ PLUS CQRR\

Q PLU& R PLUS c
: DECREMENT A

;CONDIVICN C
:CONDITION Z

CBNDI?ION BRO
:CONDITION BRI
:CONDITICN BRY
:CONDITION BR?



HOS

MACRG .ALWAY SRC,FUNC,SPLOC :INDEXED JUMP RLWRYS
HICFC MICPC+1

DMo-11 MISROPROCESSOR INSTRUCTICONS MACY1l 27(1006) 14-DEC-76 16:Y44 FHGE 2 PRGE: 10059
OMoHaR.MAC  0e-DEC-7& 10:3! MICRO INSTRUCTION DEFINITIONS

BS .SBTTL MICRO INSTRJCTION NITIONS

Eg .SETTL SRRNCH INS ?Eué TIONS

> i

?% 10C00C Yump=100000 : JUMP OP CODE

7¢ ' .MACRO $ZERO

71 MICPC=MICPC+]

72 000000

2; ENDM  $ZERO

76 ' .MACRO ALWAYS ADDRES  :JUMP ALWAYS

7? MICPC=MICPC+]

78 (JUMP'ALCOND! <RDDRES-INIT33000%4> ! (ADDRES-INITA777/2>

4

g? .ENDM

82 ’ .MACRO ano ADORES : JUMP IF BRO SET

83 MICPC=MICPC+]

gg <JUMP'BROCON'(QDDRES-INIT&3000!4>!<RDDRES-INIT&? 720

gg .ENDM

88 ) .MACRO BR1 ADDRES . JUMP IF BR1 SET

g MICPC=MICPC+1

g? «JUMP!BRICON! (ADDRES-INIT83000%4> ! <ADDRES-INIT8777-2>)

gg . ENDM

94 ! .MACRO BR4 ADDRES :JUMP IF BRY SET

95 MICPC=MICPC+l

gg < JUMP!BR4CON? (RDDRES-INIT33000#4> ! <ADDRES-INIT8777/2>>

gg .ENDM

160 ) .MACRO BR7 RDDRES :JUMP IF BR7 SET

101 MICPC=MICPC+1

igg < JUMP! BR7CON! ¢ARDDRES-INIT33000%4> ! ¢ADDRES-INIT8777/2>>

igg .ENDM

10€ ' .MACRC 2 ADDRES +JUMP IF Z BIT SET

107 MICPC=MICPC+]

igg <JUMP! ZCOND! <ADDRES-INIT83000%4> ! <RCORES-INIT3777 22>

i?? .ENDM

1ig ' .MACRO C ADDRES :JUMP IF C BIT SET

113 MICPC=MICPC+]

ii? ¢JUMP!CCOND! < ADDRES-INIT33000#4> ! (RDDRES-INITS777 -2}

11 .ENDM

%ié .SBTTL INDEXED BRANCH INSTRUCTIONS

113

122
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.2l
122
123
124
125

12

Do pspepapr paps s psp s P ) s pop op—
£ L W)W W W W LI Lo rurvrn
= (OO WUN L WMV (D0 N)

s pe
o o
LoV

145

06-DEC-76 10:3!

009000

105

MRCY1l 27(1006) 14-DEC-76 16:44 FAGE 2-.

HOVE=0

INDEXED BRANCH INSTRUCTIONS
(JUMP!ALCOND! SRC!FUNC!SPLOC>
.ENDM
.MACRO .BRO SRC,FUNC,SPLOC ; INDEXED JUMP CN
MICPC=MICPC+1
«JUMP! BROCON'SRC FUNC!SPLOC»
.ENDM
.MACRO ,BR! SRC,FUNC,SPLOC ;INDEXED JUMP ON
MICPC=MICPC+1
<JUMP!BRICON!SRC!FUNC!SPLOC)
.ENDM
.MACRO .BR4 SRC,FUNC,SPLOC :INDEXED JUMF ON
MICPC=MICPC+]
«<JUMP! BRYCON!SRC!FUNC!SPLOC>
.ENOM
.MACRO BR? SRC.FUNC,SPLOC ; INDEXED JUMP ON
MICPC=MICPC+1
(JUMP!BR7CON!SRC! FUNC! SPLOC>
. ENDM
.MRERO .E SRC,FUNC,SPLOC : INDEXED JUMP ON Z
MICPC=MICPC+l
«JUMP! ZCOND! SRC!FUNC!SPLOC)
.ENDM
.MACRO .S SRC.FUNC,SPLOC :INDEXED JUMP CN
MICPC=MICPC+]
<JUMP!CCOND!SRC!FUNC! SPLOC>

. ENDM
.SBTTL MOVE INSTRUCTIONS

:MOVE OPCODE
_MACRO BRSHFT ;BR SHIFT RIGHT
MICPC=MICPC+1
<MOVE ! SHF TBR! WRTEBR! SEL3)
. ENDM
.MACRO BSHFTB ;BR ROTATE
MICPC=MICPC+1
(MOVE ! SHF TBR* SELB! BR>
. ENDM

.MACRO SP SRC,FUNC,SPLOC :.0R3 5CRATCH-FARD

(@]

BrO

8R!

BRY

8R?

BIT

BIT

SET

SET

SET

SET

St

SET

FRGE:

Q0el
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DMZ-11 MICROPROCESSOR INSTRUCTIONS MACY1l 27(1006) I4-DEC-76 16:44 PAGE 2-2 PRGE: DJEL
OMCHGH.MAC  06-DEC-7& 10:31 MOVE INSTRUCTIONS

177 MICPC=MICPC+1

i78 (MOVE 1 SPX! SRC ! FUNC ! SPLOC)

¥§? . ENDM

162 ’ IACRO SPBR SRC,FUNC, SPLOC ;LORD SP AND BR

183 MICPC=MICPC+

183 HOVE T SPBRYI SRC1FUNC ! SPLOC)

185 . ENDM

188 ' .MACRO MEM SRC,DATA :MOVE T MEMORY

189 MICPC=MICPC+1

15C (MOVE ' WRMEM! SRC! (DATAY >

192 . ENDM

194 ' .MACRO MEMADR ADDRES,FUNC .WRITE ADDRESS TO MEMORY

195 nxcpc-nxcpc+1

196 JIF B FUNC .

157 <?9gs.unnsns<noonss-xn11&77,/a>>

198 <MOVE HLREN! FUNC? ¢ADDRES - INIT8777/2>>

301 " ENDM

202 ;

.MACRO MEMINC SRC.DATA ;MOVE TO MEM, INCR MAR
MICPC=MICPC+1

(MOVE ! WRMEM! INCMAR!SRC! <DATAY>

.ENDM

.MACRO BRWRTE SRC,DATR :MOVE T0 BR

2 MICPC=MICPC+]
Sié (MOVE ' WRTEBR!SRC! (DRTAY>

Si& .ENDM

215 ' .MACRO ennoon ADDRES  :PUT RETURN RDODR {l BYTE) IN R
216 MICPC=MICPC+]

gig (MOVE ' WRTEBR! ¢(ADDRES-INIT8777/2)>

s é 8 .ENDM

2ol ’ .MACRO OUTPUT SRC,DATA ;WRITE OUTPUT
2ee MICPC=MICPC+]

ssa (MOVE ' WROUT ! SRC! <DATA>>

205 .ENDM

226 ;

227 .MACRO QUT SRC,DATA

228 MICPC=MICPC+]

sgg (MOVE ' WRGJTXTSRC! <DATA>>

221 .ENDM
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233
234
235
236
237
238
239
240
a4l
242
243
244
24s
246
247
248
249
250
2sl
ese
253
254
255
esb
257
258

06-DEC-76 10:31

KOS

MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE 2-3

MOVE INSTRUCTIONS

.MACRO LDMA SRC,DRTA :LORD MEMORY RDDRESS REG
MICPC=MICPC+]

.IF IDN SRC|IHH

(MggE!LDHﬂR.IHM!(DRTR&B??))

.1
(MOVE!LDMARR!SRC! <DRTR>>
.ENDC

.ENDM

.MACRO LOMAP SRC,DATA  ;LOAD MEMORY PAGE NUMBER
MICPC=MICPC+!

.IF IDN SRC,IMM

<nggE!Lonnpcz1nne<oﬂrn/qoo>>

)
(MOVE!LDMAPG!SRC! <DATA>>
.ENDC

.ENOM

.MACRO LDADDOR DATA :LORD A LINE TRBLE RCDRESS
BRWRTE IMM,DRTA

LDMA BR, ¢<RDD!SP.RMD>

.ENDM

.MACRO CMP SRC,SPADDR  ; COMPARE SOURCE AND SP

MICPC=MICPC+1l
<SUBTC!SRC!SPRDDR>

.ENDM

.MACRO _NOP SRC,FUNC,SPRDDR ;NOP-SOURCE, FUNC, NO DEST
MICPC=MICPC+1
(SRC!FUNC!SPRDDR>

.ENDM

_MACRO CALL  REG,ADDRES : SUBROUTINE CALL
DISP=<MICPC+1>3377

BRWRTE IMM. DISP+3

SP BR, SELB, REG

ALWAYS RDORES

.ENDM

.MACRO RETURN REG,PAGE : SUBROUTINE RETURN
.ghg:v BR, SELA, <RES! PAGE>

PRGE :

8062
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DMC-11 MICROPROCESSOR INSTRUCTIONS MACY1l 27(1006) 14-DEC-76 16:44 PAGE 3 PAGE: 0062
DMCHGH.MRC  0B-DEC-76 10:31 INPUT7QUTPUT ASSIGNMENTS

282 .SBTTL INPUT/QUTPUT ASSIGNMENTS

283 -1BUS = ASSIGNMENTS

284 100000 INCON=0+100000 . IN CONTROL CSR

285 100020 MAIN=20+100000 :MAINTAINENCE REGISTER

30¢ 100040 0CON=40+ 100000 *0UT CONTROL CSR

287 100060 UBADDR=60+ 100000 : UNUSED

288 100100 PORT1=100+100000 : CSRY

289 100120 PORT2=120+100000 ' CSR5

290 160140 PORT3=140+100000 : CSRb

241 100160 PORTY=160+100000 : CSR?

392 100200 NPR=200+100000 ‘NPR_CONTROL

293 100220 UBBR= ao+1 0000 : BR(INTERRUPT ) CONTROL

= e T B

2% 08814 0BA1=140 UTPUT BA L ?

297 000160 108A2=160 OUTPUT BA HIGH BYTE

298 000100 11BR1=100 : INPUT BA LOW BYTE

299 000120 118R2=120 : INPUT 89 HIGH BYTE

300 000200 RCVDAT=C :RECEIVE DRTA

301 000220 TMTCON=2c. : TMTR CONTROL

302 000240 RCVCON=240 :RCVR CONTROL

303 000260 MODEM=260 : MODEM CONTROL

304 000300 SYNREG=300 :SYN REGISTER

305 000220 LNOSW=320 'L INE NUHBER SWITCH

306 000340 BM873=340 'BMB73

307 000360 LUMARIN=360 :LINE UNIT nnxnrgxnanez

308 :0BUS ASSIGNMENTS

309 EXTENDED 0BUS

310 000000 AINCON=0 ; IN CONTROL CSR

i1 000001 OMAIN=1 MAINT

312 000002 00CON=2 our CONTROL CSR

313 000003 ouangoza Hsso

315 000004 OPORT1=4

315 000005 OPORT2=5 csns

316 000006 OPORT3=6 : CSR6

317 800007 OPORTY=7 : C5R7

318 000010 ONPR=10 !NPR CONTROL

319 000011 0BR=11 :BR CONTROL

320 - UNEXTENDED OBUS

321 000002 OUTDR1=2 s OUTPUT DATA LOW BYTE

322 000003 OUTDR2=3 :QUTPUT DATA HIGH BYTE

323 000006 0BR1=6 :OUTPUT BA LOW BYTE

gsq 88888? ? Ae=7 OUTP T BA HIGH BYTE
g 4 Al=Y ' INPUY BR LOW BYTE

32¢ 000005 1BA2=S INPUT an HIGH BYTE

227 00010 TMTDAT=10 8

328 00011 0TMYCO=11 ann ONTROL

329 000012 ORCVCO=12 'RCVR CONTROL

230 000012 OMODEM=13 :MODEM CONTROL

33] 000014 SYNC=14 'SYN REGISTER

332 000017 OLUMAN=17 :LINE UNIT MAINT.
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334
335

06-DEC-76 10:3!

172777

MOS

MACY1l 27(1006) 14-DEC-78 1b:44 PHGE 3-1
PROTOCOL DEPENDANT MACROS

.SBTTL PROTOCOL DEPENDRNT MACROS
.MACRO RSTATE STATE

MICPC=MICPC+l
<MOVE'NRTEBR'IHH'<STRTE-INIT&? 7/2»
MICPC=MICP

(MOVE'SPX'BR'SELB'SP3>

.ENDM

"MACRO TSTATE STATE

MICPC=MICPC+]

(MOVE 'WRTEBR! IMM! <STATE-INIT&777/2>>
MICPC=MICPC+1

(MOVE!SPX!BR!SELB!SP2>

.ENDM

'MACRO STATE  ADDR
MICPC=MICPC+]
<Egg§!unrsanz1nns<nnon-1n17&777/a>>

‘MACRO PSTATE STATE
AER MM, ((STATE-INITS777/2>)

'MACRO PSTATI STATE
AENING  IHM, C(STATE-INITA777/22)

' MACRO
&p

SYNOUT
ALWAYS IDLE
.ENDM

"MACRO  SYNOUT

LDMA  IMM, UNMSG
OUTPUT  <MEMX! INCMAR> , «SELB'QTMTE0)
OEgggr ¢MEMX ! INCMAR> * <SELBI TMTDAT)

MICPC=177777 ; INIT MICRO PC

;UPDATE RECEIVE STATE PCINTER

SYNMAC
BR, SELB, S5P2 ; UPDATE STATE POINTER FROM BR

:LORD PTR_TO UNNUMB MESSAGE SKELETON
;SOM TQ TMTR CONTROL
:SYNC TO TMTR SILO

PAGE :

0064

————— —- ——— — — —
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OMC-11 MICROPROCESSOR INSTRUCTIONS MACY1l 27(1006) 14-DEC-76 1b:44 PAGE S PAGE: 0O0&E
HI.OW.MARC 03-DEC-75 10:16 OMC11 DDCMP MICRO CODE ARSSEMBLED FOR USE WITH THE MB201 LINE UNIT

377 .SBTTL DMC11 DDCMP MICRO CODE RSSEMBLED FOR USE MWITH THE M82C1 LINE UNIT

378 000000 LOW=0



oMCll COCMP PRITOCOL IMPLEMENTRTION
OCIHGH. MAC

MACY11 27(1006)

BO6

14-DEC-76  16:44 PAGE b

0e-DEC-76 11:34 DMC11 DDCMP MICRO CODE RSSEMBLED FOR USE WITH THE MB20! LINE UNIT

.TITLE DMC11 DDCMP PROTOCOL IMPLEMENTATION
.SBITL VERSION 00R FEBRUARY 26,1975

.SBTTL

.SBTTL HARVEY M. SCHLESINGER

.SBTTL

.SBTTL COPYRIGHT 1975, DIGITAL EQUIPMENT CORPORATIGN

.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL
.SBTTL

VERSION 00B MARCH 17,1875
CSR AND MICROPROCESSOR CHANGES

VERSION 00C NOVEMBER &, 1975
RETRANSMISSION CHANGES

VERSION 00D DECEMBER 3,1975
TRANSMIT DONE CHANGES

THE LATEST MODIFICATIONS WERE ADOED CN:
NOVEMBER 16, 1976

PRGE :

00t




DMC11 COCMP PROTOCOL IMPLEMENTATION

DCoHGH. MAC 06-DEC-76 11:34

402

403

404 000000
408 000001
4CS 000002
407 000003
408 000006
4GS 8000007
4! C0001LC
411 000011
412 000012
413 000013
419 000014
415 000015
41g 000016
417 000017
418 000022
419 000023
420 000024
421 000031
4yee 000036
423 000043
424 0000s0
425 0000Ss5
426 000062
427 000067
428 000070
429 000071
430 000077
431 000105
432 200113
433 00012}
434 000le?
435 000135
436 000143
437 0001S!
438 000iS2
439 000153
440 000154
44l 000155
442 000156
U3 000157
Yy 00C160
445 000.El
446 nogdlee
447

44ye

445 0001e4
450

451

4Cg

§E3 000167
454 000171
45< 200172
4SE 000173
+£7 00174

MACY1l 27(1006)

COb

14-DEC-7€ 16:44 PFRAGE b-1

MICROPROCESSOR MAIN MzMORY RSSIGNMENTS
.SBTTL MICROPROCESSOR MAIN MEMORY ASSIGNMENTS

;ALLOCATION OF MICROPROCESSOR MRIN MEMORY

NAKSR=0
NAKST=NAKSR+1
REPSR=NRKST+1]
REPST=REPSR+!
NP=REPST+3
NTLR=NP+|]
NHDR=NTLR+!
NDRTR=NHDR+]
NTLS=NDRTR+!]
NHDS=NTLS+1
NDATS=NHDS+1
REPCS=NDATS+]
REPCR=REP(CS+!1
BASE=REPCR+1
SRC=BRSE+3
ERC=SRC+1
RCLI=ERC+!
RCL2=RCL1+5S
RCL3=RCL2+5
RCLY=RCL3+5S
RCL5=RCLY+5S
RCL6=RCLS+S
RCL7=RCLB+S
STC=RCL7+S
ETC=STC+!1
TMLI=ETC+!
TML2=TML1+b6
TML3=TML2+6
TMLY=TML3+6
TMLS=TML4+6
TMLE=TMLS+6
TML7=TMLE+6
TMLB8=TML?7+6
T=TMLB+b
ST=T+]
ISP17=5T+1
IMG10=ISP17+]
IMGL11=IMG10+!

MGi6+1

TYPSTT=TYPTRB+2 ;

BC=TYPSTT+3
ISP11=BC+2
I1SP12=ISP11+]

INCONS=ISP12+1
RTHRS=INCONS+1

; NAKS RECD--DYNAMIC
:NAKS TMTED--DYNAMIC
:REPS RECD--DYNAMIC
:REPS_TMTED--DYNAMIC
t CONSTANT O

:NAKS-MSG NO BUFFERS CUMUL.

:NAKS-MSG HEADER BAD
:NAKS-DATA BAD

:NAK SENT --NO BUFFERS
:NAK SENT BAD HEADER
:NAK_SENT BAD DATA
:REPS SENT CUMUL

:REPS RECD CUMUL

; CORE_TABLE BASE RODRESS
:START OF INPUT CHAIN--NEXT RECV DONE
:END OF INPUT CHAIN

RECEIVE LINK 81
82
: [ 1] [ .3

:START OF QUTPUT CHARIN---NEXT TMT DONE
:END OF TRANSMIT CHRIN

, ” [ 1]

; TYPE FIELD

; SUBTYPE 'FIELD

;MSG _ACKED IMAGE

:IMAGE OF BIT 1 OF SPIC
: IMGE OF SP11

: IMAGE OF SP12

s IMAGE OF SP1Y

IHRGE OF SP16

: IMAGE _OF SP17

TRRNSHIT L INK lla

.3

: TYPE TRBLE---

172 TYPE TRBLE REP
;73 NARK
7y *  START
Qs ” " STQCK

RECEIVE BYTE COUNT
:SP1I IMAGE

:SP12 IMAGE

:IN CONTROL CSR IMAGE
tRECV THRESHOLD LINK

PARGE :

Goe?
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458
459
+6C
H4€1
4£2
462
464
<£&

LI
06-0eC-7

000210
00Call
000240
00024}
000242
302420

D06

MPLEMENTRTION MACY1l 27(1006) 14-DEC-76 1b:44 PAGE b6-2
"6 11:34 MICROPROCESSOR MAIN MEMORY ASSIGNMENTS

:ALL LOCATIONS FROM 200 ON ARE NOT WRITTEN OUT DURING A TABLE UPOATE

TABST=210
PRTST=TABST+}
NXTINT=240
NXTSP=NXTINT+]
INTSTK=NXTSP+1
MMENC =400

: TABLE UPDATE STATE
:PORT STATE

NEXT INTERRUPT POSITION
:END OF INTERUPT CHAIN
:STACK OF INTERUPTS
:MAIN MEMORY END

PAGE :

gose
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OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FAGE 6-3 PAGE: 0069
DCZHGH. MAC 06-DEC-76 11:34 SCRATCH PAD RSSIGNMENTS

467 .SBTTL SCRATCH PAD RSSIGNMENTS

468 000000 SP0=0  ;SPO---SCRATCH REGISTER

469 000001 SP1=1 .:Pl---PORT STATUS WORD

470 :BIT ASSIGNMENTS

Sl ] :BITO--INIT MODE

472 sBIT1--SEC STATION SELECT(UNUSED)

43 ;BIT2--NO_BUFFER ASSIGNED IN BOOT MODE

474 :BIT3--DLE RECEIVED WHILE NOT IN MRINT MOCE

475 :BIT4--INTERRUPT PENDING

47 BIT géggonngcr ERROR

97

478 000002 Sp2=2 SPB---TRRNSMIT STATE POINTER

479 000003 SP3=3  :SP3---RECEIVE STATE POINTER

4890 0000924 SP4=4  :5P4---END RECV ADDRESS

48] 000005 §pS=5  ;SPS---END RECEIVE ADDRESS

482 000006 SPb=b  ;SPB---END TRANSMIT ADDRESS

483 0003007 Sp7=7  :SP7---END TRANSMIT ABORESS

484 000010 SP10=10 :5P10---LINE STATUS WORD

485 :BIT ASSIGNMENTS

486 : BITO--UNNUMB PENDING

487 :BIT1--MESSAGE IN PROGRESS

488 BIT2--LINE HRS GONE IDLE

483 :BIT3--START RECEIVED

490 :BIT4--CLEAR ACTIVE ON END

431 :BITS--START MODE

432 'BIT6--HALF DUPLEX

493 :BIT?--0K TO SEND

434 000011 SP11=11 :SP11---R FIELD

49c 000012 SP12=12 ;SP12---N FIELD

495 000013 SP13=13 ;SP13---TYPE

497 000014 SP14=1Y4 ;SP14---RECEIVE LINK IMAGE )

493 000015 SP15=15 :SP15---TIMER ENTRY---NUMBER OF ONE SECOND TICKS

439 000016 SP16=16 ;SP16-~--POINTER TO TMT LINK COPY IN MARIN MEM

€30 G02017 SP17=17 :SP17---LAST MESSAGE ACKNOWLEDGED
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SMC11 CDCMP PRITOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 PAGE 6-4 PAGE: 0070
DOHGH.MAC  0B-DEC-76 I1:34 INIT--INITIALIZATION ROUTINE

502 .SBTTL INIT--INITIALIZATION ROUTINE

€03 :2EROS MAIN MEMORY

S04 :LOOPS WAITING FOR RECEIVE DARTA(BOOT?)

505 :OR FOR RQI TO BE SET

ggg NILL ACCEPT ONLY BASE FORMAT. ALL OTHERS WILL RETURN A PROCEDURE ERRCR

508 nr INITIALIZATION --- THE HARDWARE CLEARS THE BR AND MAR

509 011766 =11766

S10 01178& INIT: &P BR, SELB, SPO :CLEAR  SPO

1) 000000 MICPC=MICPL+]

éi? n11766 063220 (MOVE ' SPX!BR!SELB! SPO>

cil 011770 SP BR, SELB, SP3 :PAGE ONE TRANSFER ACORESS

(1 000001 MICPC=MICPL+]

5{§ 011770 063223 (MOVE'SPX'BR!SELB!SP3>

512 011772 SP BR, SELB, SP17 . CLEAR SP17

(1 000002 MICPC=MICPL

éii 011772 063237 <MOVE'SPX'BR'SELB'SP17>

€13 011774 ouT BR, ¢<SELA! OINCON? s ZERO THE IN CONTROL CSR

D 000003 MICPC=MICPL+]

‘f% 0:1774 061200 ¢MOVE ' WROUTX?BR® ¢SELA! OINCON> >

L

Si4 G1i776 ouT BR, ¢SELA! 00CON> . ZERC THE GUT CONTROL CSR

1) 000004 MICPC=MICPL+1

Eii 01177¢ D0&l1202 (MOVE ! WROUTX ! BR! <SELA! OOCON> >

$1S 012000 SP IMM, 370,5P10 :WRITE 5 ONE BITS TO THE HIGH ORDER

(1) 00000s MICPC=MICPC+1

gij 012000 003370 (MOVE ! SPX! TMM! 370! SP10>

\dJ

i :BITS OF SP10

817 012002 5§: SP BR, AR, SP10 :SHIFT SP10 LEFT SETTING CRRRY THE

) _ 00000s F1cPC=MICFL+]’

;{3 C1200z 0E£3130 (MOVE!SPX!BR!AR!SP10>

518 FIRST 5 TIMES THRU THE iCOP

51§ (012004 MEMINC BR,ADDC!SP3 'WRITE @ CNE TO THE FIRST 5 MEMIRY

013 000007 MICPC=MICPL+]

({) 012004 (076423 ¢MOVE ' WRMEM! INCMAR'BR! <ADDC!SP3>?

1)

520 :LOCATIONS AND ZERC THE REST

€21 012006 SP BR, INCR, SPO : INCREMENT COUNTER

S 000010 MICPC=MICPL+1

(1: 012006 063050 ¢MOVE!SPX!BR! INCR! SPO>

3 012010 Z 108 :ALL DONE

1 000011 MICPC=MICPC+1

gi; 012010 101413 <JUMP! ZCOND! < 108-INIT83000%4> ! ( 10S-INIT8777/2>>

\

€23 C12012 ALWAYS 5§ :KEEP GOING

11 oogele MICPC=MICPC+1

(i 012012 1004CE <JUMP!ALCOND! <58~ INIT83000%4> 1 <S§-INIT3777-2>

€24

12014 108: SPBR IMM,1,5P1 :WRITE A 1 TO THE B8R ANC SFI
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MACY1l 27(1006) _14-DEC-76 16:44 FAGE 6-5
INIT--INITIALIZATION ROUTINE

MICPC=MICPC+]
(MOVE!SPBRX!IMM!1!SP1>

5P BR, SELB, SP11
MICPC=MICPL+]
(MOVE !'SPX'BR{SELB!SP1 1>

SP BR, SELB, SP12
MICPC=MICPL+]
(MOVE 'SPX'BR!SELB!SP12>

LDMR  IMM, TYPTAB
MICPC=MICPC4]

.IF TON ImM Imm
<n9¥£eLonnR.1nne<1vprna&377>>

I
(MOVE!LDMAR! IMM! <TYPTRB>>
.ENDC

BRWRTE IMM,226
MICPC=MICPC+]
(MOVE ' WRTEBR! IMM! (226> >

OUTPUT BR,SELB!SYNC
MICPC=MICP{+]
(MOVE !WROUT2BR! <SELB'SYNC>>

MEMINC IMM,3 ;REP
MICPC=MICPC+l
(MOVE!WRMEM! INCMAR! IMM? :3>>

MEM IMM, 2
MICPC=MICPC+]
(MOVE ' WRMEM! IMM? (2>

SP MEMX! INCMAR, SELB,SP1S
MICPC=MICPC+]
«MOVE!SPX!MEMX! INCMAR!SELB!SPIS)

MEMINC IMM.6
MICPC=MICPCY]
(MOVE ' WRMEM! INCMAR! IMM!? <B>>

MEMINC IMM,7
MICPC=MICPC+1
<MOVE 'WRMEM! INCMAR! IMM! (7>

MEMINC IMM,1 ; ACK
MICPC=MICPC+]
<MOVE!WRMEM! INCMAR! IMM? (1>

LDMA MM, TABST
MICPC=MICPC+]

JIF IDN IMM, IMM )
<?ggE!Lonnn!1nns<Tn857337,>>

+NRK

; START

; STACK

PrGE :

;WRITE A 1 TC SPLL

;WRITE A 1 TO SPl12

:PGINT MAR TO TYPE TABLE

:WRITE SYNC TG MEMORY

:LORD THE SYNC REGISTER

:SET STARTING CCUNT

;PCINT 70 THBLE UPDATE STRTE

0071



HOB

SMCi] CDSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) _I4-DEC-76 16:44 FAGE b-b PA
SCIMGH.MAS  0B-DEC-76 11:34 INIT-~INITIALIZATION ROUTINE

S8 (MOVE'LDMAR! IMM! (TABST»>

A} 000 .ENDC

§37 01294 PSTATI 13 S INITIALIZE IT

21) 013046 MEMINC IMM, <<I3-INIT8777/2>>

(2. 000330 MICPC=MICPC+1

Egcmmeom%o (MOVE ! WRMEM? INCMAR! IMM! < < I3-INIT8777/2:>>

c38 312050 PSTATI NIDLE2 . INITIALIZE PORT STATJS

(1) 012050 MEMINC IMM,<(NIDLE2-INIT8777/2>}

(2) 000031 MICPC=MICPC+]

(gg 012050 (0165233 ¢MOVE ! WRMEM! INCMAR! IMM! < <NIDLE2-INIT8777/255)>

533 012052 LDMA  IMM,STC :LOAD ADDRESS GF LAST TMT CHAIN

13 009032 MICPC=MICPC+]

(15 Wi IF IDN IMM, IMM

‘1; 012052 L1067 <?ggE!LDMRR!IHH!<STC&37?>>

(13 <MOVE !LDMAR! IMM? ¢<STC)>

,ig als] .ENDC

S40 01205 MEMINC IMM, TML1 :STORE ADDRESS OF FIRST TMT LINK

va) £00032 MICPC=MICPC+]

{i] 012084 CIEN7I <MOVE 'WRMEM! INCMAR! IMM! < TML1>>

(P

S41 012086 MEM IMM, TMLL

(1) 030034 MICPC=MICPC+1

() 012056 002471 CMOVE ! WRMEM! TMM? < TML 1>

S42 012060 5P MEMX, SELB, SP1E : INITIALIZE _AST XMIT POINTER

(1) 900035 MICPC=MICPC+1

?ii 012060 043236 (MOVE ! SPX ! MEMX! SELB!SP16>

543 012062 LDMA  IMM,SRC :LOAD ACDRESS OF LAST RECV CHAIY

1) 000036 MICPC=MICPC+1

(13 001 .IF IDN IMM, IMM

(1) C120e2 019022 <?ggssLonnn!1nnz<sncsar7>>

(1) ¢MOVE'LDMAR! IMM? <SRCY>

gi; 00C .ENDC

(O O

44 012064 MEMINC IMM RCL1 :SET UP ADDRESS OF FIRST RECV LINK

(1) 200037 nrcpc:nxcpcli

(1) 012084 2164924 (MOVE ! WRMEM! INCMAR! IMM2 <RCL 1YY

EY4E 012086 MEM  IMM,RCLI

(1, 000CH0 MICPC=MICPC+1

;if 012066 002424 (MOVE ' WRMEM? IMM? <RCL1>>

SHE 012070 SP MEMX  SELB, SP14

(1) 000041 MICPC=MICPC+|

(1) C12070 (0432234 (MOVE ! SPX ! MEMX! SELB! SP14>

\.}

€47 012072 LDMA  IMM,NXTINT : ADDRESS OF NEXT INTERRUPT POINTER *Q MAR

oy 0CCo%2 MICPC=MICPC}]

dl .IF IDN IMM, IMM



106

OMC:1 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE &-7 PRIE: 0072
DCIHGH.MAC  06-DEC-76 1l:34 INIT--INIiTIALIZATION ROUTINE

il; 212072 010240 <??¥E!LDHRR!IHM!(NXTINT&37?)>

tl .

5% (MOVE 'LDMAR! IMM?! <NXTINT>>

5;§ 0oe .ENDC

é&s 012074 MEMINC IMM, INTSTK : INITIALIZE NEXT INTERRUPT POINTER

1) 000043 MICPC=MICPC+]

;H 012074 O1BEY2 (MOVE ! WRMEM? INCMAR! IMM! ¢ INTSTK) >

549 012076 MEM IMM, INTSTK s INITIALIZE INSERTION PGINTER

1) 00004+ MICPC=MICPC+]

ti; 012076 002842 <MOVE ' WRMEM® IMM! ¢ INTSTK>>

{

€S0 012100 BRWRTE IMM,200 :WRITE THE RUN BIT TO THE BR

(1} 000045 MICPC=MICPC4[

Efg 0.2100 000602 ¢MOVE 'WRTEBR! IMM! ¢<200>>

551 012102 ouT BR, <SELB!OMAIN> ‘WRITE THE RJUN BIT 79 MAINT (SR

1) 0C00NE MICPC=MICPL+]

%ig 012102 061221 <MOVE 'WROUTX!BR! <SELB! OMARIN>>

552 :FALL INTO IDLE LOOP

£53 001 .IF NDF SLOW

€54 012104 ALWAYS TEOM2

(1) 000047 MICPC=MICPC+]

éi% 012104 110740 CJUMP!RLCOND? ¢ TEOM2-INIT83000%4> ! < TEQM2-INIT3777 23>

€55 .

SEE 012106 REXIT: &p BR, SELB,SP3

(1) 200050 MICPC=MICPL+]

1. 5l2106 0B32E3 «MOVE ! SPX!BR!SELB!SP3>

1}

57

7] L

gca .ENDC
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MACY11l 27(1006) J4-DEC-76 16:44 FPAGE &-8 PAGE:
IDLE--PROGRAM IDLE LOOP

IDLE:

XEXIT:
Il:

I2:

13:

.SBTTL IDLE--PROGRAM IDLE LOOP

; PROGRAN TOLE LOOP
'DISPATCHES 10 APPROPRIATE SERVICE ROUTINES
:USES STATE POINTERS FOR TMT,RCV,CSR ACTIVITY

BRURTE BR, (SELA!SP1O> +READ TRANSMIT STATUS WORD FROM SPI0 TO ER
MICPC=MICP{+1
(MOVE ' WRTEBR!BR! <SELA!SP10>>

BR1 TMTDA ; IF DRTA TO SEND-- BRANCH

MICPC=MICPC+1
<JUMP!BR1CON! (TMTDA-INIT83000%4> ! <TMTDR-INIT3777/2>)

gagpc . EETDT - IF DATA TO SEND-- BRANCH
= +

<§unpza ucgns<anon-1n1733000*4>e<7nron-1nxra?77/a>>

JIF DF  SLOW

ALWAYS 11

Sp BR,SELB, SP2

.ENDC

BRWRTE IBUS,RCVCON :READ LINE UNIT RECEIVE CONTROL WCRD
MICPC=MICPC+]

(MOVE!WRTEBR! IBUS! (RCVCON>>

.BRY  BR,SELA,SP3'PAGE!
MICPC=MICPL+1]
<JUMP! BRYCON!BR!SELA!SP3!PRGE]>

LOMA  IMM, TABST
MICPC=MICPC+]

JIF éon IMM i"”
<?gg 'LDMAR!) IMM! <TABST8377>
(MOVE !LDMAR! IMM! (TABST»>
.ENDC

.ALKAY MEMX, SELB,0
MICPC=MICPC+]
<JUMP'ALCOND ! MEMX!SELB! D>

; BRANCH BASED UPON RECV STRTE

;POINT TO TABLE UPDATE STARTE

.IF NOF $LOW )
STATE  TMTA+2 :GET IDLE TRANSMIT STATE + 1
MICPC=MICPC+]

(MOVE 'WRTEBR! IMM? < TMTR+2-INIT8777, 25>

NOP ER SUB, SP2 . SUBTRACT FROM CURRENT STATE
MICPC=MICPL+]

(BR!'SUB!SP2)

C TMTDR ; NON-IDLE STATE
MICPC=MICPC+1
(JUMP!CCOND! < TMTDR-INITS3000%4> : < TMTDR-INITS?77 27>

.ENCC

slard

———— ————
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:Y4 FAGE 6-9 PAGE: 007t
DCHGH.MAC  0B-DEC-76 I1:34 IDLE--PROGRAM IDLE LOOP
582 012134 IDLEO: SPBR  1BUS,UBBR,SPO s TIMER EXPIRES?
t1) 000063 MICPC=MICPC+!
fiz 012134 123620 (MOVE ! SPBRX! IBUS ' UBBR! SPQ>
583 012136 BRY TIMSRV
(1 000064 MICPC=MICPC+]
5{3 012136 113255 «JUMP!BRYCON! < TIMSRV-INIT83000%H4> ! < TIMSRV-INIT8777/2>>
584 012140 SP 1BUS, RCVCON, SPO -READ THE RECEIVE CONTROL REGISTER
1) 000065 MICPC=MICPC+]
g{; 012140 023240 (MOVE!SPX! IBUS!RCVCON!SPO>
585 012142 BRWRTE gn AR!SPO :SHIFT IT LEFT
(1) 000066 MICPC=MICPL+]
é;i 012142 960520 «MOVE'WRTEBR!BR! <AR! SPO) >
86 012144 BR? 11 :RECEIVE ACTIVE, DON’T DO PCRT STATLS
(1) 000067 MICPC=MICPC+l
EB 012144 103454 ¢JUMP!BR?CON? <11-INIT83000%4> ! <I11-INIT3777/2>>
87 012146 LDMR  IMM, PRTST :ADDRESS PORT STATE
1) 200070 MICPC=MICPC4]
(1) 001 .IF IDN IMM, IMM
?ig 012146 010211 <?gg£!LonnR!1nnz<PRTsra377>>
(1) (MOVE!LDMAR! IMM! (PRTST)>
Ei% 000 .ENDC
€88 012150 .ALWAY MEMX,SELB,0 - INDEX
(1) 000071 MICPC=MICPC+]
;i; 012150 140620 ¢JUMP! ALCOND!MEMX2SE_B! >
\aJ
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:44 FAGE 6-10 PAGE: 0076
DOCHGH.MAC  06-DEC-76& 11:34 BASSRV---- BASE SERVICE ROUTINE
590 .SBTTL BASSRV---- BASE SERVICE ROUTINE
€9! 1012152 BASSRV: PSTATE NIDLEZ
(1) 012152 MEM IMM, C(NIDLE2-INIT8777/2>>
(2 00G072 MICPC=MICPC+]
§§3 012152 002533 (MOVE ! WRMEM! TMM?! « (NIDLE2-INIT8777/25 %)
532 012154 LDMA  IMM,BASE :CLEAR TO MAR SO IT PCINTS TO BASE POINT
1) 000073 MICPC=MICPC+]
(1 001 .IF IDN IMM, IMM
gig 012154 010017 <?Q¥E!LDMQR!IHM!<BRSE&377>>
(1) {MOVE ! LDMAR! IMM! <BASE> >
E%; 000 .ENDC
593 012156 MEMINC IBUS,PORTI :READ CSRY
(1) 000074 MICPC=MICPC+
2%; 012156 136500 (MOVE ! WIRMEM? INCMAR! IBUS! <PORT1>>
534 012160 MEMINC IBUS,PORT2 :REAC CSRS
(1) 000075 MICPC=MICPC+]
g{; 012160 136520 <MOVE ' WRMEM! INCMAR! IBUS! <PORT2> >
{
5635 0.2162 MEM 1B8US, PORTY
(1 000076 MICPC=MICPC+]
5{; 012162 122560 (MOVE ! WRMEM? IBUS! <PORTY>>
596 012164 SP 1BUS, INCON, SPO :READ INPUT CONTROL CSR
(i) 000077 MICPC=MICPC+|
5%3 012164 123000 (MOVE ' SPX! IBUS! INCON! SPD>
597 012166 BRWRTE IMM, 100 :CLERR THE BR
(1) 000100 MICPC=MICPC+]
g{; 01216 000500 CMOVE 'WRTEBRY IMM! (100>>
598 012170 ouT BR, (AANDB! OINCON> :CLEAR THE INCONTROL CSR
(1) 000101 MICPC=MICP{+]
%ii 012170 061260 (MOVE ' WROUTX!BR? <AANDB! OINCON> >
599 012172 OUTPUT IMM, <120! OMODEM> :MASK FOR HDX ANC DTR
(1) 000102 MICPC=MICPC+]
Eig 012172 002133 ¢MOVE 'WROUT ! TMM* < 120! OMODEM> »
L) J
600 012174 BRWRTE MEMX,SELB :RERD SELG
(1) 000103 MICPC=MICPC+]
g{; 012174 040820 (MOVE ! WRTEBR!MEMX! <SELB>>
\
831 012176 BRY RESUME :IF SET RESUME
(i 000104 MICPC=MICPC+}
Eii 012176 103113 < JUMP!BRYCON!? (RESUME-INIT83000%4> ! (RESUME-INIT8?777/2>)>
£02 012200 LDMA énn T :LORD RODRESS OF TYPE FIELD
(17 000105 MICPC=MICPC}L
(1) 001 .IF IDN IMM,IMM
(1) 012200 010151 <?ggsann9R!1nne<Tsa77>>
14 .
‘1) (MOVE'LDMAR! IMM! ¢T>)

— - . ——— — ————— —————— - ——
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DMCI1 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:494 PAGE b-11 PAGE: 0077
DOCHGH.MAC  06-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE
ci; 000 .ENDC
§
603 012202 MEMIN -WRITE START TYPE TO MEMORY
(1) 000106 ngc nxépcll '
§§3 012202 016406 <novs'uRnEn'1nanRe1nns<s>>
B0Y 012204 MEM IMM, 300 sWRITE SELECT AND FINAL TO MEMSRY
39 000107 MICPC=MICPC4]
fi; 0l2204 00270C (MOVE ! WRMEM! IMM! <300>>
605 012206 SP BR, DECR, SP1 : TURN OFF INIT MODE
(1) 000110 MICPC=MICPL+]
Ei; 012206 063161 (MOVE'SPX!BR!DECR!SP1>
606 012210 BS!: BRWRTE IMM, 24l :SET OK TO SEND,STARTMODE AND UNNUM PENDING
(1) 008111 MICPC= ag PC+]
fi% 012210 000641 (MOVE Tl EBR'IMM'<241>>
£07 012212 ALWAYS SA3
(1) 000112 MICPC=MICPC+]
f{; 0l2212 110737 ¢JUMP! AL COND! (SA3-INIT33000%4> ! <SR3-INIT8777/2>>
608 0i2214 RESUME: SP IMM, SPY4, 4 :SET UP SP4 FOR COUNTING NPRS
(1) 000113 MICPC=MICPC+1
Eig 012214 003004 (MOVE!SPX! IMMISP4!4>
609 012216 SP BR, INCA, SP10 :SET UNNUMB MESSAGE PENDING TO
(1) 000114 MICPC=MICPL+1
5{; 012216 063070 (MOVE ! SPX!BR! INCR!SP10>
610 s TRICK TRANSMITTER CODE
g1l 012220 LDMA  IMM,BRSE *ADDRESS BASE TABLE ACDRESS
(1) 000115 MICPC=MICPC+]
(1) 001 .IF IDN IMM, IMM
Ei% 012220 010017 <?ggs 1LDMAR! IMM! <BASE3377>>
(1) (MOVE ! LDMAR! IMM! (BASE> >
g{; 000 .ENDC
L
el2 0l2222 STRTE  FUDGE :SET TMTR STATE TO ENTER TABLE UPDATE
(1) 000116 MICPC=MICPC+1
(1) Q12222 000743 (MOVE 'WRTEBR! IMM! <FUDGE-INIT&777/2))
613 0l2224 ALWAYS TBU :GO SET UP MXT BITS AND RDRESS OF BASE FOR NPRS
(1) 000117 MICPC=MICP
E{; 012224 110455 (JUHP'RLCOND'<TBO -INIT&3000%4> ! < TBO-INIT8777/2>>
El4 012226 BS2:  LDMA  IMM, IMGIO
(1) 000120 nlcpc-nxcpcix
(1) 001 IF IDN IMM, IMM
Eii 012226 010154 <?2VE'LDMRR'IHM'<IHGlU&37?>>
(1) (MOVE !LDMAR! IMM! <IMG10>>
Eig 000 .ENDC
ElS 012230 5P MEMX! INCMAR, RORB, SP10 :RESTORE BIT 1 OF SPIQ
(13 000121 MICPC=MICPC+1

e - o — ol ol s . ke i
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1] 27(1006) 14-DEC-76 }szuq FAGE &-12 PRGE: 0078
ODCHGH.MAC  0&-DEC-76 11:34 BASSRY---- BASE SERVICE ROUTINE
fi§ 012230 057310 (MOVE ! SPX ! MEMX! INCMAR! AORB! SP10>
Bl6 012232 SP MEMX! INCMAR, SELB, SP11 :RESTORE SP1l
(1) 000122 MICPC=M]CPC+]
;ig 012232 057231 (MOVE'S x'nsnx-xncnna'szLe'5P11>
617 012234 SP MEMX! INCMAR, SELB, SP12 :RESTORE SP12
(1) 000123 MICPC=MICPC+1
Ei; 012234 (057232 (MOVE ! SPX! HEHX'INCMQR'SELB'SP12>
618 012236 SP MEMX! INCMAR, SELB, SP14 : RESTORE SP14
(1) 000124 MICPC=MICPC+1
Ei; 012236 057234 (MOVE ! SPX!MEMX! INCMAR! SELB! SP14> /
619 012240 Sp MEMX! INCMAR, SELB, SP16 :RESTORE SP16
(1) 000125 MICPC=MICPC+1
Eii 012240 057236 (MOVE ! SPX! MEMX! INCMAR! SELB! SP16)
820 012242 SP MEMX, SELB, SP17 -RESTORE SP17
(D 000126 MICPC=MICPC+]
g}; 012242 043237 <MOVE ! SPX! MEMX! SELB!SP17>
621 01224y SP BR, DECA, SP10 s TURN OFF UNNUM MESSAGE PENDING AND
(1) 000127 MICPC=MICPL+]
Eig 012244 063170 (MOVE'SPX!BR!DECR!SP10>
622 : ZER0 THE BRG
B23 012246 5P B8R, DECA, SP1 :CLEAR INIT MODE
(0 000130 MICPC=MICPL+1
fi? 012246 063161 (MOVE!SPX'BR!DECAR!SP1>
624 012250 BRWRTE IMM,200 :SET OK TO SEND
(1) 000131 MICPC=MICPC4I
Eig 012250 000600 <MOVE ' WRTEBR! IMM! <200>>
B2S 012252 ALWAYS SA3
(1 000132 MICPC=MICPC+l _
Eig pl1e2s2 110737 <JUMP'ALCOND? (5A3-INITS3000%4: ! <SA3-INIT8777 /2>

- ———— - -



OMCll DOCMP PROTOCOL IMPLEMENTATION

DCCHGH. MAC

627
628
(1)
{1}
{1}
629
630
1)

012254
012254

C12256
012256

J12260
012260
012262
0lceke
0i226M4
Cl2264

012266

012266

012270

Cl12270

06-DEC-76 11:34

NIOLER:

000133
060601

001

000134
103141

000
00!

0ac
000135
123400

000136
001620

001

000140
100451

000
00!

NIDLEE:
10%:

SETDSR:

000
00!
NIOLES:

BO¥

MRCY1l 27(1006) 14-DEC-76_ 16:44 FAGE b-13
NIDLE2---NO CSR RCTIVITY STATE

.SBTTL NIDLE2---NO CSR ARCTIVITY STATE

BRWRTE BR, SELA!SPI :RERD PORT STATUS WORD
MICPC=MICPL+]

(MOVE ! WRTEBR!BR! <SELA!SP1>>

. IF NOF SLOW

BRY NIDLES ; INTERRUPT PENDING?---BRANCH
MICPC=MICPC+]

¢JUMP!BRYCON! (NIDLES~INIT33000%4> ! <NIDLES-INIT8777/2>>

.ENDC
.IF DF SLOW
BR4 OUTINT

.ENDC
SPBR  1BUS, INCON,SPO
MICPC=MICPC+!

<MOVE ' SPBRX® IBUS' INCON! SPD>

BRSHFT ;SHIFT IT RIGHT
MICPC=MICPC+l
¢MOVE'!SHFTBR! WRTEBR!SELB>

BRY INWAT1 ; IF RQI SET -- BRANCH
MICPC=MICPC+|
(JUMP!BRYCON! ¢ INWAT1-INIT33000%4> ! <CINWAT1-INIT&777/2>>

;RERD INPUT CONTROL CSR

PRGE :

; 7O RE-REARD THE IN CNTRL REGISTER TO AVOID

;R RACE IN MICRC-P RERD/UNIBUS WRITE

.IF NDF SLOW
ALWAYS IDLE
MICPC=MICPC+l
(JUMP!ALCOND! (IDLE-INIT33000%4> ! <IDLE-INIT3777/2>>

.ENDC

.IF DF SLOM
SPBR  I1BUS,MODEM,SPQ :READ MODEM CONTRCL CSR

BRWRTE B8R, RA!SPO :SHIFT IT LEFT

BRY SEtDSR +1F DSR SET, CLEAR FLAS

32@5;? BR, SELA'SP10 'READ LINE STATUS WORD

BRY IDLE : START MODE

BRWRTE B8R, AR!SPI :READ PORT STATUS WORD

BR] 10LE :INIT MODE 3

BR7 IDLE : DISCONNECT ERROR ALREADY SENT

SPBR  IBUS,MAIN,SP0  :READ THE MAINT REGISTER

BRWRTE BR,ROD'SPO SHIFT LEFT

BRY 10(E ‘LU LOOP -= EXIT

BRWRTE IMN, 100 *WRITE DISCONNECT ERROR

5P BR, AORB, SP1 :FLAG ERROR RECORDED

ALWAYS ERRXX :MAKE A CONTROL OUT

BRWRTE IMM,277 :CLEAR DISCONNECT ERROR FLAG

ALWAYS CLRIOL

.ENDC

.IF NDF $LOW

PSTATE OQUTINT :SET STATE FOR INTERRUPT PROCESSING

0279
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1B:44 FAGE 6-14 PARGE: 008C
OCCHGH.MAC  D06-DEC-76 11:34 NIOLE2---N0 CSR ACTIVITY STATE

(1) 012270 MEM IMM, CCOUTINT-INIT8777/2>)

(2) 000141 MICPC=MICPCH]

gsg 012270 002614 CMOVE ' WRMEM! TMM? < COUTINT-INIT8777/2) >

cE5 012272 ALWAYS IDLE

(13 000142 MICPCZMICPC+1

5§§ 0:2272 100451 < JUMP'ALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT3777/2>>

BEE oo .ENDC



q
D07
DMCI1 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:%4 FAGE b-15 PAGE: 0081
OCCHGH.MAC  0B-DEC-76 11:34 INWAIT---WAIT FOR RQI TO CLEARR
668 .SBTTL INWARIT---WAIT FOR RQI TO CLEARR
869 012274 INWAIT: SPBR IBUS, INCON,SPO ‘READ INPUT CONTROL CSR
1) 000143 MICPC=MICPC+]
g;omyuzawo «MOVE ! SPBRX! IBUS! INCON!SPD>
67C 012276 BRWRTE BR, <RA!SPD> .SHIFT IT LEFT
(1) 000144 MICPC=MICP{+1
;ig 012276 060520 <MOVE ! WRTEBR!BR! <RR!SPO> >
i
671 012300 BR7 NIDLE3 : INTERRUPT ENABLE HAS BEEN SET
(1) 000145 MICPC=MICPC+]
5{3 C12300 103550 (JUMP!BR7CON! <NIDLE3-INIT83000%4> ' <(NIDLE3-INIT8777.2>»
¥
673 012302 INWATL: SPBR  IBUS, INCON,SPO :READ THE INPUT CONTRCL CSR
(1) 000146 MICPC=MICPC+]
Eig 012302 123400 (MOVE ! SPBRX ! IBUS! INCON! SP0>
E74 012304 BR7 INWAT2 RERDY IN STILL SET
(1) 000147 MICPC=MICPC+]
gi; 012304 103557 (JUMP!BR7CON! C INWAT2-INIT33000%4> ! < INWAT2-INIT8777/2)>
L
675 012306 NIDLE3: PSTATE INWAT! - UPDATE STATE TO INPUT
(1) 012306 MEM IMM, (CINWAT1-INIT8777/2>}
(2) 000150 MICPC=MICPC+1
(s; 012306 002536 (MOVE 'WRMEM?! IMM! (( INWAT1-INITS777/2>>)>
{
£76 012310 SRWRTE BR,AR!SPO sSHIFT CSR LEFT
(1) 000151 MICPC=MICPL+1
g{; 012310 060520 (MOVE 'WRTEBR!BR! (AA!SPO) >
L
§77 012312 BR? ININT
(1) 000152 MICPC=MICPC+1
(1) 012312 117460 (JUMP!BRZCON! ¢ ININT-INITS3000%4> ! < ININT-INIT8777/23>
Tal
678 012314 PSTATE INWAIT :UPDATE STATE PGINTER TQ NC INTERRJUPT SEMNERATED
(1) 012314 MEM IMM, < CINWRIT-INIT8777/2>}
(2) 000153 MICPC=MICPC+1
555 012314 002543 CMOVE ' WRMEM! TMM! ¢ ( INWRIT-INIT8777/2>>>
679 012316 NIDLEY: BRWRTE IMM,200
(1) 000154 MICPC=MICPC+]
Ei; 612316 000s00 (MOVE 'WRTEBR! IMM! <200>>
580 012320 ouT BR, RORB! OINCON SET THE ROY!
(1) 000155 MICPC=MICPL+]
E;g 012320 061300 ¢MOVE ! WROUTX ! BR! ¢ RORB' OINCON> >
i)
£81 012322 ALWAYS IDLE
(1) 000156 MICPC=MICPC+!
Ei? 012322 100451 (JUMPYALCOND! « IDLE-INIT83000%4> ! < IDLE-INIT8777 /25
)
682 .
683 012324 {NuwaT2: BRSHFT :SHIFT THE BR RIGHT
(1) 000157 MICPC=MICPC+1
(1 0i2324 00120 (MOVE ! SHF TBR!WRTEBR! SELE>
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OMC11 DOCMP PRGTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:44 FAGE b-16 PRGE: 0082
DOCHGH.MAC  06-DEC-76 11:34 INWRIT---WAIT FOR RGI TO CLEAR
(1)
684 00i .IF DF SLOW
B85S BRY NIDLES :RAI SET--- GO AWAY
686 000 .ENDC
87 001 .IF NDF SLOW
688 012326 BRY IOLE
1) 000160 MICPC=MICPC+]
;ig 012326 103051 <JUMP!BRYCON! < IDLE-INIT83000%4> ! < IDLE-INIT8777/2>>
L
689 812 38 PSTATE INSRV :SET NEXT STATE TO INPUT SERVICE
(1) 01233 MEM IMM, (< INSRV-INIT8777/2%>
(2) 000161 MICPC=MICPC+]
555 012330 002563 (MOVE 'WRMEM! IMM! < CINSRV-INIT8777/2> »> .
890 012332 ALWAYS IDLE
() 000162 MICPC=MICPC+1
gig 012332 100451 <JUMP'ALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT3777/2>> ,
(1) .
9] 000 .ENDC
£92 012334 INSRV: SPBR  IBUS, INCON,SPO :READ THE INPUT CONTROL CSR ,
(1) 000i63 MICPC=MICPC+] ,
Ei; 012334 123400 (MOVE ! SPBRX ! IBUS! INCON! SPO>
£93 012336 B8R 308 :--GENSE OR BASE
%) 000164 MICPC=MICPC+!
éi% 012336 102600 (JUMP'BRICON! <338-INIT83000%4> ! <308-INIT8777/2>>
£34 012340 BRO 108 :CNTL 1
(1) 000165 MICPC=MICPC+]
gi) 012340 102172 ¢JUMP!BROCON! < 108-INIT83000#4> ! < 108-INIT8777/2)>
(13
895 012342 BRSHFT :MUST BE BA/CC-SHIFT FOR IN OR OuT
(i) 000166 MICPC=MICPC+1
gi) 012342 001620 (MOVE ! SHF TBR! WRTEBR! SELB>
695 012344 BRI 15§
(1 000i67 MICPC=MICPC+l
Eii C12344 102574 <JUMP!BRICON! < 158-INIT83000%4> ! (15§-INIT3777/2>>
697 (012346 PSTATE TBASRV - TRANSMITTER
(1) 012346 MEM IMM, < (TBASRV-INIT8777/2>}
(2) 000170 MICPC=MICPC41
ES% 012346 002700 CMOVE 'WRMEM! IMM! < CTBRASRV-INIT8777/2> >
698 012350 ALWAYS 208 '
(1 000171 MICPC=MICPC+]
%}g 012350 100575 ¢JUMP'ALCOND! <208-INIT83000%4> ! < 208-INIT8777-2>)
i)
893 Q12352 108:  PSTATE CTLSRV
(1) 012352 MEM IMM, < <CCTLSRV-INIT8777/2>>
(2) 000172 MICPC=MICPC+!
551 012352 0028E7 (MOVE ! WRMEM? TMM! ¢ CCTLSRV-INIT&??72>>)
706 012354 ALWAYS 208
(1) 000172 MICPC=MICPC+1
(i, 012354 100575 ¢JUMP'ALCGND! < 208-INIT33000%4> ! <208-INIT8777./2>>
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OMC11 DDSMP PROTOCOL IMPLEMENTATION MACYLl 27(1006) 14-DEC-76 16:44 FAGE &-17 PAGE: 0082
OCCHGH.MRC  0&-DEC-76 11:34 INWAIT-=-WAIT FOR RQI TO CLEAR
(1)
701 012356 158; PSTATE RBASRV
(13 012356 MEM IMM, < <RBASRV-INIT8777/2>»
(2} 00G174 MICPC=MICPC+l
{ g) 012356 002721 (MOVE ! WRMEM! IMM! < C(RBASRV-INIT3777/2>»)
-
702 (12360 208 : BRWRTE BR,SELR!SPI - INIT MODE
0 000175 MICPC=MICPL+]
gi; 012360 060601 (MOVE!WRTEBR!BR! (SELR!SP1>>
703 012362 BRO PROCER :IF INIT MOCE--ERROR
(1 000176 MICPC=MICPC+]
5%3 012362 10220! (JUMP!BROCON! (PROCER-INIT83000%4> ! (PROCER-INIT&777/2>:
704 012364 ALWAYS IDLE
(1) 000177 MICPC=MICPC+]
Ef% 012364 100451 ¢ JUMP'ALCOND! < IDLE-INITS3000%4> ! (IDLE-INIT3777/2>>
705 012368 30%: BRO INSRV! : IF BASE---PROCESS
(1) 000200 MICPC=MICPC+]
g;; 012366 102211 < JUMP'BROCON? ¢ INSRV1-INIT33000%4> ! ¢ INSRVI-INIT8777/2>)>
{4
706 0:2370 PROCER: PSTATE NIDLE2 :RESET PORT STATUS
(1) 012370 MEM IMM, < (NIDLE2-INIT8777/2>>
(2} 000201 MICPC=MICPC41
;s; 012370 002533 : CMOVE ! WRMEM! TMM! < <NIDLE2-INIT8777/2>))>
L
707 012372 BRWRTE IMM, 100 :CLEAR INPU™ CONTRCL CSR
1) 000202 MICPC=MICPC+1
g;g 012372 000SQQ (MOVE 'WRTEBR! IMM! (100>
708 012374 ouT BR, RANDB! 0 INCON
1) 300263 MICPC=MICP{+]
:%) 012374 061260 ¢MOVE ' WROUTX ! BR! ¢<RANDB! OINCON> >
(13
709 12376 LDMA énn ((RTHRS+3>» - ACDRESS ERRCR LINK
(1; 000204 MICPC=MICPC4!
‘1) 9C1 JIF IDN IMM, IMM
Ef? 012276 010177 <¥9¥E!LDMQR!IMH!<<RTHRS+3'5 775
) .
(1) ¢MOVE ' LDMAR! IMM! ¢ (RTHRS+3>> »
é%% 000 .ENDC
719 012400 MEMINC IMM,2
‘1) 000205 MICPC=MICPC+]
§i3 012400 Ole402 (MOVE ! WRMEM! INCMAR! TMM! (21>
7ii 012402 MEM IMM, 0
A 00020€ MICPC=MICPC+]
Eii 012402 002400 <MOVE ! WRMEM! IMM! (0>>
712 012404 OUTPUT MEMX, SELB! OMODEM :CLERR DATA TERMIMNAL REACY
(13 000207 MICPC=MICPC+]
(1. 012404 042233 «MOVE 'WROUT ! MEMX* < SELB! OMODEM> >
i)
7.3 21240e LWAYS RCEXX .POST THE ERROR - FATAL



DMC11 DDCMP PROTOCOL IMPLEMENTARTION
06-DEC-76 11:34

OCHGH. MART

W adl o

Y an TN 4
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C12406
g1ev10
Q12410
gla412
dladle
C12414
Cla4ld

00C210
114524

000211
0608401

200212
10207

300213

1CCeC.

MACYLl 2

.-

GO7

7(1006) 14-DEC-76 16:44 FAGE b-18 PAGE :

INWRIT---WRIT FOR RAI TO CLEAR

INSRVI:

MICPC=MICPC+l
(JUMP!ALCOND! <RCEXX-INIT33000%4 ! <RCEXX-INIT3777/2,>

BRWRTE BR,SELA!SPI s INIT MODE?
MICPC=MICPL+]
<MOVE ' WRTEBR!BR! <SELA!SP1>>

BRO BASSRY
MICPC=MICPC+l
«JUMP!BROCON! (BASSRV-INIT83000#4> ! <BRSSRV-INIT3777/2>>

ALWAYS PROCER ;NO - PROCEDURE ERROR
MICPC=MICPC+l
«JUMP!ALCOND! \PROCER-INITS33000%4> ! <PROCER-INITA777 /2>

ace4
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MC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7b 16:494 FAGE b-19 PRSE: 328¢

SHGH.MAC  0e-DEC-76 I1:34 OUTINT---SET UP OUTPUT INTERRUPT [RDYO]

718 .SBTTL OUTINT---SET UP OUTPUT INTERRUPT [ROYC]

713 01241b OUTINT:

720 001 .IF NDF $LOW

721 012416 PSTATE PINT2

'3 012416 MEM IMM, <(PINT2-INIT&777/2%>

(2 CJ0214 MICPC=MICPC+l

55; 012416 002631 (MOVE ' WRMEM? IMM! (<PINT2-INIT8777/2>>>

752 000 .ENDC

723 601 _IF DF SLOW

224 PSTATE OUTWAIT :PORT STATUS TO WAITING FOR GuT

725 GO0 .ENDC

736 : COMPLETION .

727 012420 LDMA  IMM, NXTINT :ADDRESS OF NEXT INTERRUPT POINTER
(1 000215 MICPC=MICPC+]

NG 001 .IF IDN IMM, IMM

Eii 012420 10240 <ngE!LDMRR!IHH!(NXTINT&37?>>

1) <MOVE!'LDOMAR! IMM? <NXTINT>

(1) 200 .ENDC

(i}

758 Q12422 LOMA  MEMX,SELB :NEXT INTERRUPT

1 000216 MICPC=MICPC+]

(1 001 .IF IDN MEMX, IMM

(L <?9¥E!LDMRR!iﬂﬂ!(SELB&3?7)>

(1) 012422 050220 {MOVE ! LDMAR! MEMX! (SELB>>

éig 560 .ENDC

729 Dl2424 SP I1BUS, OCON, SPO :READ THE OUTPUT CONTROL 2SR

(1) 000217 MICPC=MICPC+]

gi; 012424 123040 ¢MOVE ' SPX! IBUS' OCON! SPO»

730 012426 ouT (MEMX! INCMAR> , ¢AORB! 0OCON> -WRITE THE OUT CONTROL 2SR
(1) 000220 MICPC=MICPC+]

({) Cla42e 0S6302 (MOVE ! WROUTX! MEMX ! INCMAR! < AORB! GOCON> »

(13

731 212420 LOMA  MEMX,SELB : ADDRESS LINK

(1) 000221 MICPC=MICPC+]

(1) 001 .IF IDN MEMX, IMM

Eig <?ggE!Lon9ReInne<ssLaaa77>>

J .

(1) 012430 050227 (MOVE!LDMAR!MEMX! <SELB>>

gig 500 .ENDC

- J

732 Diau32 BRWRTE <BR!INCMAR>, <RA!SPD> :KICK PAST LINK STATUS BYTE
(1 000ze2 MICPC=MICPC+]

gi; Gle43e 074520 (MOVE'WRTEBR!BR! INCMAR! (AR SPQOY>

733 .SHIFT CSRO IMAGE LEFT

734 - #%%00 NOT CHANGE BR UNTIL BR7¥#»
735 012434 ouT (MEMX! INCMAR> , <SELB!0PORY 1> :WRITE LCW BYTE OF BR TO C3R
(1. 000223 MICPC=MICPC+1

{1, 012434 0S5z «MOVE 'WROUTXIMEMX! INCMAR! ¢SELB!OPORT]>>

&)
73t C1243% ouT (MEMX? INCMAR: , «SELB! OPORT2) .WRITE HIGH BYTE 2F BA TC <SR



107

SMC11 CDCMP PRCTOCOL INPLEHENTRTYON MACY1l 27(1006) 14-DEC-76 16:4Y4 PAGE 6-20 PAGE: 00BE
D0HGH.MAC  J6-DEC-76 11:3 OUTINT-=-SET UP OUTPUT INTERRUPT [RDYO]
% 000224 MICPC=MICPC+]
(1) Clav3e (055225 (MOVE 'WROUTX ! MEMX! INCMAR! <SELB'OPOR™2>>
1)
75? 012440 ouT (MEMX! INCMAR> , <SELB! OPCRTH> :WRITE HIGH BYTE SF COJNT TO 2SR
58! 000225 MICPC=MICPC+!
gi§ 012440 055227 ¢MOVE 'WROUTX ! MEMX! INCMAR! <SELB!CPORTY> >
738 012442 ouT (MEMX! INCMAR) , ¢SELB! JPORT2) WRITE THE LOW BYTE OF CCJUNY
1) 0go22¢ MICPC=MICPC+]
g%; glay42 0SE23E «MOVE !WROUTX? MEMX! INCMAR! ¢SELB!OPCRT3>®
'}'39 ; RRAHERE IS BRVx%#
740 Q2444 BR? PE! ' INTERPJPT ENABLE IS SET
Y 000227 MICPC=MICPC+]
5i§ Dlg444 103757 «JUMP!BRZCON! <PE1-INIT33000%4> ! <PEL1-INIT8777/2>>
41 - GENERATE AN INTERRUPT
742 001 .IF NOF SLOW
743 0l2446 ALWAYS IDLE
(1) 000230 MICPC=MICPC+]
g;} 012446 10045 ¢JUMP!ALCOND? < IDLE-INITS3000%4> ! ( IDLE-INIT8777/2))
744 052450 PINT2: PSTATE OUTWRIT
(1) 012450 MEM IMM, (<OUTWAIT-INIT8777/2>>
(2) 000221 MICPC=MICPCH1
5;} 012450 002662 (MOVE ' WRMEM! TMM! ¢ COUTWAIT-INIT8777/2>>>
745 000 .ENDC
74E 001 .IF DF SLOW
a7 05 PINTE enoc
248 012452 “ COMA_ IMM,NXTINT - ADDRESS NEXT INTERRUPT QUEUE
013 000232 nrcpc-nrcpci
q) 001 IF IDN IMM, IMM
Eii 012452 010240 <?ove'LonnR'1nn-<erxnrsa7,>>
(1) (MOVE ! LDMAR! IMM! (NXTINT>>
g{i 000 .ENDC
L
750 012454 SP nsnx SELB, SPO :COPY ADDRESS FOR NEXT INT TO SPO
(1) 000233 MICPC=MICPC+]
Eig 012454 043220 ¢MOVE ! SPX ! MEMX ! SELB? SPQ>
751 012456 MEM IMM, INTSTK : ASSUME WRAP AROLND CASE
(1) 000234 MICPC=MICPC+1
§i? 012456 0OC2642 (MOVE ! WRMEM! TMM? ¢ INTSTK>>
)]
752 012460 BRWRTE IMM, ¢ (MMEND-2>° : ADDRESS OF LAST INT IN STACK
(13 000235 MICPC=MICPC+]
g{; 012460 000776 <MOVE !WRTEBR! IMM! ¢ (MMEND-2>>)
[}
763 Ql24e2 CMP BR, SPO :SHOULD WE WRAP
(1 000236 MICPC=MICP{+1
g%; 012462 060360 <SUBTC!BR!SPO>
vl
754  Cl24ed 2 5§ : YES--BRANCH
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ODCMP PROTOCOL IMPLEMENTRTION

MAC

BlayeH
012466
012466
012470
012470
012472
012472
Cla474

012474

012476
012476
012500
012500
012502
012502
012504
C12504
012506
012206
£12510
8ig519

06-DEC-76 11:34
000237
101642

000240
000402

000241
062400

000242
o4322C

000243
00l
010241

000

000c44
040360

00024;
10184

000246
100451

000247
000757

000250
0e326l

C
i

002
1004

uwn

—p

MACY1l 27(1006) 14-DEC-76 1b:44 FAGE b-21 PAGE :

JO7

OUTINT---SET UP OUTPUT INTERRUPT (RDYQ]

5%:

109:

CLRIDL:

MICPC=MICPC+l
(JUMP'ZCOND! (5%-INIT83000%4> * (S8-INIT8777/2>>

BRWRTE IMM.2 ;OFFSET FOR NEXT POINTER

MICPC=MICPC+]
(MOVE'!'WRTEBR! IMM! ¢2>)>

MEM BR, RDD! SPO
MICPC=MICPL+]
(MOVE ' WRMEM! BR? <ADD' SPO> )

SP MEMX, SELB, SPO
MICPC=MICPC+]
(MOVE ! SPX ! MEMX ! SELB! SPD)

LDMA IMM, NXTSP
MICPC=MICPC+]

(IF ION IMM, IMM

<nova'Lonnn IMM! (NXTSP8377))

.IFF
(MOVE ! LDMAR! IMM! <NXTSP> >
.ENDC

;UPDARTE POINTER
; COPY POINTER TO SPC

:PICK UP START OF IN QUEUE

CMP MEMX, SPO

MICPC=MICPC+|

(SUBTC!MEMX!SPQ>
cpc os . IF EQUAL--CLEAR INT PENDING
unp'zcono'<1os -INIT33000%4> ! <108-INIT3777.2>>

ALWAYS IDLE

MICPC=MICPC+l

¢JUMP!ALCOND? < IDLE-INIT33000%4> ! (IDLE-INIT8777/2>>

;MASK TO CLERR INT PENDING

; COMPRRE TO END

BRWRTE IMM, 357
MICPC=MICPCH1
(MOVE 'WRTEBR! IMM! ¢(357>>

sp BR, RANDB, SP1
MICPC=MICPL+]
(MOVE ' SPX ! BR! ARANDB! SP1>

ALWAYS IDLE
MICPC=MICPC+1
<JUMP! RLCON0'<IOLE INIT33000#4> ! < IDLE-INIT8777/2%>

cog?



OMC1l DDCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

CCCHGH

3~
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.MRC

Clesie
012512

012514
0leSiy

012516
012516
012520
012520
gigsee
G1eSe2

000252
12344C

Q0!

gao
Col

00Ce53
102451

oce
000254
000S00

000255
0bleke

060256
100€71

OUTWARI: SPBR IBUSIOCON,SPO

KO?

MACY1l 27(1006) 14-DEC-76 16:44 FAGE 6-22 PAGE :
OUTWARI--WAIT FOR RDYO TO GO AWRAY

.SBTTL OQUTWARI--WRIT FOR RDYD TO GO AWAY

;RERD OUTPUT CONTROL CSR
MICPC=MICPC+

¢MOVE! SPBRX! IBUS!OCON! SPO>

.IF DF SLOW
BR? NIDLEG ;ROY0 SET --GET OUT

.ENDC

.IF NOF SLOW

BR? IOLE

MICPC=MICPC+]

(JUMP!BR7CON! (IDLE-INITS3C00%4)> ! <IDLE-INITE777.72>>

.ENDC
BRWRTE IMM. 100 :CLEAR CONTROL BITS
MICPC=MICPCH!

(MOVE 'WRTEBR! IMM! (100>

ouT BR, OOCON!RRNDB
MICPC=MICP{+!
(MOVE *WROUTX 1 BR! <OOCON! RANDB> >

ALWAYS INSI13
MICPC=MICPC+l
¢JUMP!ALCOND! <INS13-INIT33000%4> ! <INS13-INIT8777/2:>

ooge



DMC1l DDCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

DOCHGH. MAC

778

?z? 012524

1) 012524

??? 012526

Eig 012526

z?§ 012530

(1 012530

{

f?? 012532

Ef% 012532

783 012534

(0

(1) c12534

f?? 012536

() 012536

f?? 012540

(1) 012540

(1)

z?? 012542

{

Ei; 012542

787  D12544

(1)

(1) D125

788 012546

(1)

(15

(1) 01254¢

(1)

(1)

(1)

(1)

789 012550

(1} GI2EE0

(27

(2 012550

W2)

ﬁ?g 012552
}

(1) 012552

731

79 012554

000257
123560

000260
001620

000261
102754

000262
002113

000266
0C0sa0

000267
0t1260

000270
sa}
010211

coo

MACY1l 27(1006) 14-DEC-76 1b:44 FAGE &-23 PRGE :

LO7

CTLSRV--CNTL I SERVICE

.SBTTL CTLSRV--CNTL I SERVICE

CTLSRV: SPBR IBUS,PORTY, SPO ; T0 SPC

INSI11:

INS12:

INS13:

CBOOT:

MICPC=MICPC+]
(MOVE ! SPBRX! 1BUS! PORTY! SPO>

BRSHF T
MICPC=MICPC+l
(MOVE!SHF TBR!WRTEBR! SELB>

BRI HDSEL ; I[F SET IS HALF DUPLEX
MICPC=MICPC+1
<JUMP!BR1CON! (HDSEL-INIT33000#4> ! <(HDSEL-INIT3777/2>>

OUTPUT IMM, <100'OMODEM> :MASK DTR, TURN OFF HDX
MICPC=MICPC+1
<MOVE *WROUT! IMM! < 100! OMODEM> >

BRWRTE DP, <SELR!SPO>
MICPC=MICPL+1
¢MOVE'WRTEBR!DP! <SELA!SPO> >

:RESTORE THE CNTL WORD

8RO CBOOT ; IF SET IS BOOT

MICPC=MICPC+1

<JUMP!BROCON! <CBOOT-INIT33000%4> ! <CBOOT-INIT8777/25>

SP IBUS, INCON, SPO ;RERD THE INPUT CONTROL CSR
MICPC=MICPC+

(MOVE!SPX! I1BUS! INCON!SPO~

g?gng IMM, 100 ;ZERO THE BR REGISTER EXCEPT INT ENRBLE

MICPC41
(HOVE'NRTEBR'IMH'(IUO))

ouT BR, <RANDB! OINCON>
MICPC=MICPE+1
(MOVE ' WROUTX ! BR! ¢RANDB? OINCON> >

LDMA IMM,PRTST ; RDDRESS PORT STATE
MICPC=MICPC+]

.IF IDN IMM IMM
<n0g£ LDMQR'IHH'(PRTST&3??),

IF
(MOVE!LDMAR! IMM! ¢PRTST>>
.ENDC

PSTATE NIOLEZ2

MEM IMM, C<NIDLE2-INIT3777/2>>
MICPC=MICPC+]
<HOVE'NRHEH'IHH!(<NIDLEE-INIT&7?7/2)>>

ALWAYS IDLE

:CLERAR IN CONTROL CSR

MICPC=MICPC+1
(JUMPYALCOND!  IDLE-INIT83000#4> ¢ < IDLE-INIT8777/2>> .
BRURTE  IMM,200 :MASK FOR BOOT MODE

g9
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACYll 27(1006) 14-DEC-76 16:44 FAGE 6-24 PRGE: 0030
DDCHGH.MAC  06-DEC-76 11:34 CTLSRV--CNTL 1 SERVICE

(1) 000273 MICPC=MICPC+]

gig 012554 000600 <MOVE 'WRTEBR! IMM! <200>>

\

793 012556 SP BR, AGRB, SP1 : IN PORT STATUS WORD

‘1) 000274 MICPC=MICPL+]

g%; 012556 063301 ¢MOVE ! SPX!BR!AORB! SP1>

794 012560 BRWRTE énn 204 :MASK FOR OK TO SEND AND LINE IODLE

1) 000275 MICPC=MICPC}I

g%; 012560 000&O4 (MOVE 'WRTEBR! IMM! <204> ,

735 012562 SP BR, SELB, SP10 . IN LINE STATUS

(1) 000276 MICPC=MICP(+1

g%; 012562 063230 ¢MOVE'SPX!BR!SELB!SP10>

796 012564 ALWAYS INS12

(1) 000277 MICPC=MICPC+] .

(1} 012584  100EES <JUMPYALCONDI < INS12-INIT33000%4> ' (INS12-INIT8777/25>
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MAC

012566

012566

012570

012570

012572
012572

012574
012574

012576
012576
012600
012600
012602
012602
012604
0.2604
0i2606

012606

Oleelo

012610
Gleeie

000300
001
010070
0co

000301
001

053220
000

000305
136520

000306
136560

000307
136540

ooy
010070

000

000311
002471

000312

MACY1l 27(1006)

NO7

14-DEC-76 16:44 PAGE 6-25
TBASRV--TRANSMITTER BUFFER RDDRESS SERVICE

PAGE ¢

.SBTTL TBRSRVE-TRRNSMITTER BUFFER ADDRESS SERVICE

TBASRV: LDMA IMM,E

nxcpc-nlcpcix
If

ION IMM. IMM
<?ggE-LonnR'1nn-<Erc&377>>
(MOVE ! LDMAR! IMM! <ETC) >

.ENDC

LDMR  MEMX. (SELB'SPX!SPQ)
MICPC=MICPC+]
.IF IDN MEMX.I

<MggE'LDMRR tnn-<sst'spx-spoaa77>>

)
(MOVE ! LDMARMEMX ! (SELB!SPX!SP0>)>
.ENOC

HEH%NC IMM
8 E N&MEM'}NCMRR PIMMI (L))

BRWRTE <IMM!INCMAR>,TMLSB
MICPC=MICPC+1
(MOVE!WRTEBR! IMM! INCMAR! < TML8> >

MEMINC IBUS, PORTI
ICPC:MIC C+
<MOVE WRMEM! INCMAR! IBUS! <PORT1>>

MEMINC IBUS,PORT2
MICPC=MICPC+]
(MOVE ' WRMEM! INCMAR! IBUS! <PORT2>>

MEMINC 1BUS,PORTY
MICPC=MICPC+|
(MOVE ! WRMEM! INCMAR! IBUS! (PORT4))

o
{MOVE ! WRMEM! INCMAR! IBUS! (PORT3>>

hDHg Igg‘ETC
1 S0 th e
<HOVE'LDHRR IHM'(ETC&3’7>)

IFF
<HOVE!LDHRR!IMM!<ETC>>
.ENOC

MEM IMM, TMLL
MICPC=MICPC+1
(MOVE!WRMEM! IMM! <TML1>)

CMP BR, SPO
MICPC=MICPL+1

; GET POINTER TO END CF TMT CHAIN

;FIND THE LINK

;BUFFER ASSIGNED IN IN LINK FLAGS

:POINT PAST NUMBER FIELD

;SET BR FOR ACDITION TO SPO

:ASSUME QUEUE WRAP AROUND

;END OF CHAIN®

0091
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O™C11 DOCMP PROTOCOL IMPLEMENTATION MACYIl 27(1006) I4-DEC-76 16:4Y4 PAGE b-26 PAGE: 0092
DCIHGH.MAC  06-DEC-76 I1:34 TBASRV--TRANSMITTER BUFFER ADDRESS SERVICE

E{; 012612 060360 (SUBTC!BR!SPO)

811 012614 2 108 . IF YES--BRANCH

(1) 000313 MICPC=MICPC+1

() 012614 101716 <JUMP?ZCOND! < 108-INIT33000%4> ! (.08-INIT8777/2>>

B2 012616 BRWRTE IMM,6 : QUEUE ENTRY LENGTH

(1) 000314 MICPC=MICPC+]

g;g 012616 000406 (MOVE 'WRTEBRY IMM! <&)>

la

813 012620 MEM BR, ADD! SPC :UPCATE THE ENC POINTER IN MEMORY

(1) 000315 MICPC=MICPL+]

5%; 012620 062400 (MOVE T WRMEM! BR! <ADD! SPD>»

814 012622 108:  BRWRTE 1IMM,2 :NUMBERED MSG PENDING MASK

(1) 000216 MICPC=MICPC+]

E{; 012622 000402 (MOVE 'WRTEBR! IMM! <2>>

815 012624 SP BR, AORB, SP10 :UPDATE LINE STATUS

(1) 000317 MICPC=MICP(+1

gﬁ 012624 063310 (MOVE ' SPX ! BR!ACRB! SP10>

816 0i2626 ALWAYS INS12

1) 000320 MICPC=MICPC+]

L 612626 100E85 (JUMPTALCOND! < INS12-INIT83000%4> ! < INS12-INIT8777.2)
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DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y44 PAGE &-27 PAGE: 0092
OCCHGH.MAC  06-DEC-76 Il:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

818 .SBTTL RBASRV--RECEIVE BUFFER ADORESS SERVICE

819 012630 RBASRV: LDMA  IMM.ERC : ADDRES END OF RECEIVE CHAIN

(1} 000321 MICPC=MICPC}]

1) 001 .IF ION IMM, IMM

§i3 012630 010023 <??¥E!LDHRR!IH"!<ERC&3??>>

(1) ¢MOVE ' LDMAR! IMM? <ERC)>

fi% oo .ENDC

820 012632 LDMA  MEMX, (SELB'SPX!SPQ> :GET THE PCINTER TG LINK

3% 000322 MICPC=MICPC+|

(1) 001 .IF IDN MEMX, IMM

?}3 <?ggE!LDHRR!IMH!<SELB!SPX!SPU&3?7>>

(1) 012632 053220 (MOVE ' LDMAR! MEMX ! ¢SELB!SPX!SP0> >

fii 000 .ENDC

821 0.2634 MEMINC IMM,1

(1 000323 MICPC=MICPC+]

E{; 012634 016401 CMOVE ' WRMEM! INCMAR! IMM! (1>

822 012636 MEMINC IBUS,PORT!

(1) 000324 MI. PC=MICPC+]

;{3 01263t 136500 +MOVE ' WRMEM! INCMAR! IBUS! <PORT1>)>

823 012640 MEMINC IBUS,PORT2

(1) 000325 MICPC=MICPC+]

E{; 012640 136520 (MOVE ! WRMEM! INCMAR! IBUS! <PORT2>)>

824 012842 MEMINC I1BUS,PORTY

1) 000326 MICPC=MICPC+]

f “ 012642 136560 (MOVE ! KRMEM! INCMAR! IBUS! <PORTHY> >

825 (012644 MEMINC IBUS,PORT3

(1 000327 MICPC=MICPC+]

g{; 012644 136540 (MOVE ! WRMEM! INCMAR! IBUS! <PORT3)>>

B2t .+« :NOTE INVERTED ORDER OF PORT 3 AND PCRTH

827 012846 (OM  IMM,ERC

(1) 000330 MICPC=MICPC}]

(1) 001 .IF IDN IMM, IMM

Ei; 012846 010023 <?2¥E!LDHRR!Inn!<ERC&3??>>

(1) ¢MOVE ' LDMAR! IMM! <ERC>>

5i3 000 .ENDC

B28 (G12650 MEM IMM, RCL 1 -ASSUME WRAP AROUND CRSE

(1) 000331 MICPC=MICPC]

Ei? C12650 002424 CMOVE 'WRMEM! IMM! <RCL 1>

}

829 012652 BRWRTE IMM RCL? :GET ADDRESS OF END OF CAHIN ARER

(1) 000332 MICPC=MICPC+1

gig 012652 000462 (MOVE'WRTEBR! IMM! <RCL7>>

830 012654 CMP_ BR,SPO ;CHECK FOR END

1, 000333 MICPC=MICPL+]
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MC11 DDIMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE b-28 PRGE: 0094
CIHGH.MAC  06-DEC-76 I1:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

Eii 012654 060360 (SUBTC!BR!SPD>

831 012656 2 INS12 : IF EQUAL BRANCH

(1) 00G334 MICPC=MICPC+]

§i3 012656 101665 ¢JUMP?2COND! ¢ INS12-INIT33000¥4> ¢ ¢ INS12-INIT8777/2>)

832 012660 BRWRTE IMM,S : CALCULATE RDDRESS OF NEXT LINK

(1) 000235 MICPC=MICPC+1

fii 012660 00040S (MOVE'WRTEBR! IMM! (5>>

833 012662 MEM BR, ADD! SPO "

(1) 000336 MICPC=MICPL+]

5%% 012662 062400 (MOVE ' WRMEM' BR! <RDD! SP0»>

834 012664 ALWAYS INSI2 EXIT

(D 000337 MICPC=MICPC+]

ff% 012664 100665 ¢JUMP!ALCOND? ( INS12-INIT33000%4> ! C(INS12-INIT8777/2))

835 012866 RAl:  BRWRTE IMM, 317 :MASK TO CLEAR START MGCE AND CLR RCTIVE

(1) 000340 MICPC=MICPC}]

5%; 012666 000717 (MOVE !WRTEBR! IMM! (317>

83 0.2670 SPBR  BR,AANDB.SP10 :CLEAR BIT IN LINE STATUS WORD

(13 000341 MICPC=MICPC+1

gig 012670 063670 ¢MOVE ! SPBRX ! BR! AANDB! SP10>

837 012672 RR3:  BRWRTE IMM.0 :CLEAR BR

(1) 000342 MICPC=MICPC4]

5%% 012672 000400 <MOVE 'WRTEBR! IMM! <0>>

838 012674 SP BR, SELB.SP13 :SET NUMB MESSAGE TYPE IN SF13

(1) 000343 MICPC=MICP(+1

f%% 012674 063233 (MOVE !'SPX'BR!SELB!SP13>

833 012676 STATE  RCVE : CHANGE RECEIVE STATE POINTER TO STATE 3

(1) 000344 MICPC=MICPC+1

(1) 012676 000424 (MOVE ' WRTEBR! IMM® (RCVB-INITS777/2>)

84C 012700 ALWAYS REXIT

(1) 000345 MICPC=MICPC+1

5%3 012700 100450 ¢JUMPYALCOND! (REXIT-INIT8300C*4> ! (REXIT-INITS777 2>

841 :

842 001 "IF NOF SLOW

843 012702 ACK:  BRWRTE BR.AR!SPIO :READ LINE STATUS SHIFTING LEFT

(1) 000346 MICPC=MICPL+1

Ei? 012702 060530 (MOVE 'WRTEBR!BR! (AA!SP10>>

J

844 012704 BRY 5§ . IF START RECD--CLEAR START MOCE

(13 000347 MICPC=MICPC+1

Eii 012704 103351 CJUMP!BRYCON! <5§-INIT83000%4> ! <5§-INIT8777/2>>

B4S (012706 ALWAYS IDLE

(1 000350 MICPC=MICPC+]

(1. 012706 1004SI (JUMP'ALCOND! < IDLE-INIT33000%4> ! <IDLE INIT8777/2>>

‘el

B4¢ 012710 c§: BRWRTE IMM,327 : CLERR START MODE
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oMC11 COZMP PROTOCOL IMPLEMENTATION  MACY1l 27(1006) I4-DEC-76 16:44 FAGE £-29 PAGE: 0095
OCiMGH.MAS  0B-DEC-76 I1:34 RBASRV--RECEIVE BUFFER RDDRESS SERVICE

1) 000351 MICPC=MICPC+1

.1) Clz710 000727 (MOVE TWRTEBR! IMM! ¢327>)

47 012712 SP BR, AANDB, SP10 ;IN LINE STATUS

1) 000352 MICPC=MICPL+1

(1 ciezie 0g3R70 (MOVE 1 SPX! BR! RANDB! SP10>

948 012714 ALWAYS RDS

1) 000352 MICPC=MICPC+]

(1) 1271y 104837 < JUMPYALEOND? <RDS-INIT$3000%+> ! (ROS-INIT8777/2

249 000 .ENDC
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000354
0cosoo
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MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE 6-30 PRSE :

FO8

RBASRV-~RECEIVE BUFFER RDDRESS SERVICE

HCSEL :

PEL:

HALTED:

ACLOM:

BRWRTE IMM, 100 :HD MASK TO BR
MICPC=MICPC+!
<MOVE'!WRTEBR! IMM! <100>>

P BR, AORB, SP10
MICPC=MICPL+1
(MOVE ' SPX!BR!AORB'SP10>

ALWAYS INSIl
MICPC=MICPC+l
(JUMP!ALCOND! <INS11-INIT83000%4> ! <(INS11-INIT&777/2)>

;LPDATE PORY STATUS WCRC

BRWRTE IMM, 300 :MASK FOR INTERUPT AND VECTOR THRCUGH X04
MICPC=MICPC+]
(MOVE ! WRTEBR! IMM? <300>>

SP IBUS, UBBR, SPC
MICPC=MICPC+]
(MOVE ' SPX ! IBUS! UBBR! SPQ>

outT BR, <RORB! 0BR> : INTERRUPT
MICPC=MICPL+1
(MGVE 'WROUTX!BR! <RORB! 0BR> >

. IF NDF $LOW
ALWAYS IDLE
MICPC=MICPC+l
<JUMP!ALCOND! ¢ IDLE-INIT33000%4> ! < IDLE-INITS777/2>)

:RERD BR CONTROL REG

.ENDC
.JF DF SLOW
ALWARYS PINTE
.ENDC

MEMADR EMB
M%EPC=MICPC+1

IF B
<?ggE!uRnEM!<EM5-1N1T3777/2>>
(MOVE ' WRMEM! ! <EMB-INITS777/2>>

-ENDC

+FRLL _INTO ACLCW
BRWRTE IMM,2 :CRUSE AN AC LCW
MICPC=MICPC+!
(MOVE!WRTEBR! IMM! 2>

ouT BR, <SELB!0BR>
MICPC=MICPL+]
(MOVE ' WROUTX!BR! <SELB!0BR> >

BRWRTE 1BUS, UBBR :WAIT FOR IT TO COMPLETE
MICPC=MICPC+]
(MOVE!WRTEBR! IBUS? <UBBR> >

BRI 5§
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aM2:1 DDIMP PROTOCOL IMPLEMENTATION MACYll 27(1006) 14-DEC-76 16:94 PAGE 6-31 PRGE: 3097
DCIHGH.MAC  0B-DEC-76 I1:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

1) 000367 MICPC=MICPC+!

(1) c1g7wy 102766 <Junp-aR1con'<ss-xn1733000*q>‘fss-rnx's777/e>»

871 31274 AUy MENX SELS, PAGE3

e 000370 MICPC C+l

gii 012746 154620 «JUMP! nLcono MEMX!SELB!PAGE2>

g72 012750 2KTIME: BRWRTE IBUS,UBBR :REAC BR CONTROL RES

13 009371 MICPC=MICPC+]

;ig 012750 120620 (MOVE 'WRTEBR! IBUS! <UBBR> >

873 012752 BRY HALTED

1) 000372 MICPC=MICPC+1

(1) 012752 103363 ¢ JUMP!BRYCON! (HALTED-INIT83000%4> ! (HALTED-INIT8777 /2>

374 p12754 ALMAYS EML

(13 000373 MICPC=MICPC+] _

ffi 012754 114725 ¢JUMP!ALCOND! CEM1-INITS300C4> ! (EM1-INIT8?77,2%>

875 :

976 012756 teul: BRWRTE 1IBUS,NPR

1) 000374 MICPC=MICPC+]

5ﬁ 0i2756 120600 <MOVE 'WRTEBR! IBUS! (NPR> >

877 012760 BRO IDLE

(1) 000375 MICPC=MICPC+1 .

;ii 012760 102051 <JUMP'BROCON! « IDLE-INIT83000%4> ! < IDLE-INITS777/2>>

{

878 012762 ALWAYS EC2

(1) 300376 MICPC=MICPC+1

(1) 012762 1INTS2 < JUMP1ALCCOND <EC2-INITS30C0#4: 1<EC2-INITS 777 2> ;

t.‘ L ]

879 012764 $ZERC

13 c00377 MICPC=MICPC+]

5§5 012764 0CH000 096000

(Ll

e’
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012770
012772
Q12772
gla77y
012774
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012776
013000
013000
013002
0130Ge
013004
C13C04
013006
01320¢e
£1301C
013010
Cl301e
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013014
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01276&
Q00377

200400
02320C

000401
06060!

000402
106012

003403
107412

000404
J00e0!

00040s
060360

0CO406
101740

0Ca4C?
000405

000410
060383

000411
105422

000412
000&2C

000413
060380

SCO4IM

MACY1l 27{1006) 14-DEC-76 16:Y4 PAGE b-32 PRGE:

HOS

RBASRV--RECEIVE BUFFER ADDRESS SERVICE

RCVRA:

ce:

.=INIT+1000

MICPC=377

.SBTTL RCVA--ROUTINE TO HANDLE FIRST DDCMP CHARACTER

;SNTERE FROM IDLE LOOP

:DETERMINES IF MESSAGE TYPE 1S NUMBERED, UNNUMBERED OR BOOT
'SETS UP APROPRIATE STATES FJR REST OF MESSAGE,

5P IBUS, RCYDART, SPO READ RECEIVE CHRRACTER TC SPC
MICPC=MaCPC+]

{MOVE™Er X! IBUS'RCDAT!SPC)

BRWRTE BR,SELAR!SPI
MICPC=MICPL+]
<MOVE ! MRTEBR!BR! (SELA!SP1 >

BRO SS ; IF INIT MODE---ONLY BOOT 0K
MICPC=MICPC+l
<JUMP!BROCON! <S3-INIT&3000%4> ! (S§-INIT8777/2>)

BR7 Y ) ; IF BOOT MODE---ONLY BCST OK
MICPC=MICPC+l
<JUMP!BR7CON! (S$-INIT33000%4> ! (5§-INITS7772>>

BRWRTE IMM, 201 ;SOH TO BR
MICPC=MICPC+l
(MOVE!WRTEBR! IMM! <201>>

CMP BR, SPJ :COMPARE BR TQ SPC
MICPC=MICPL+]
(SUBTC!BR!SPD>

:RERD PORT STATUS WORC

£ RA! ; IF EQUAL-IS NUMBERED MESSAGE
“ICPC=MICPC+1
¢(JUMP!ZCOND! <RA1-INIT83000%4: ! <RAL-INIT8777-2>>

BRWRTE IMM.S :ENG TO BR
MICPC=MICPC+!
(MOVE!WRTEBR! IMM!<S)>>

CMP BR, SPO - COMPARE ENJ TO SPC
MICPC=MICPL+]
(SUBTC'BR!SPD)

Z RA2 : IF EQUARL-IS UNNUMBERED MESSARGE
MICPC=MICPC+]
¢(JUMP!ZCOND! <RR2-INIT33002%4> ! \RA2-INITR777/2>>

BRWRTE IMM,220 :OLE TC BR
MICPC=MICPC+!
<MOVE!WRTEBR! IMM! <220>>

CMP BR, SPO :COMPARE CLE TJ SPQ
MICPC=MICPL+]
(SUBTC!BR!SPO>

V4 BOOT : IF EQUAL IS BOCT
MICPC=MICPC+!

alsl
-
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“Mo11 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I14-DEC-76 16:44 PAGE 6-33 PRGE: 1099
COSHGH.MAC  0B-DEC-76 11:34 RCVR--ROUTINE TO HANDLE FIRST DDCMP CHARACTER

31 J13016 105756 ¢ JUMP'ZCOND! <BOOT-INIT33000%4> ! <BOOT-INIT37772> »

331 013020 LUSH: OUTPUT  IMM,<200!ORCVCO> :FLUSH INPUT SILO

(1) 00G415 MICPC=MICPC+]

Eiz 013020 002212 (MOVE "WROUT! TMM! <200! ORCVCO»>

902 : (LOW ORDER BITS READ ONLY)

303 Cl3ce2 BRNRTE IMM, 357 'MASK TO CLEAR--CLEAR ACTIVE

1 80041; ICPC4]

38 013022 00875 <nov NRTEBR'IMM!(357>>

904 013024 SP BR, ARNDB, SP10 . IN LINE STRTUS WORD

1) 00CH.7 MICPC=MICPE+]

({; 012C24 063270 (MOVE ' SPX ' BR! AANDB!SP1D)

i)

9 _IF DF  $LOW

333 oo ALWAYS RMI .SET STATE TC RCVA AND RETURN TS IDLE

a8 ggo 'E?Dﬁor oW

1 )

388 013026 RM1: s*nrs Ak

i1 000420 MICPC=MICPC+1

(1) 013026 000400 (MOVE 'WRTEBR! IMM! <RCVA-INIT8777/2>>

?}? 0:3030 0004 nggYSnIREXIT

({; 013030 1884@6 }UHS-RL OND! <REXIT-INIT83000%4> ! <REXIT-INIT877772; )

(8

311 000 .ENDC

312 013032 RA2: STRTE GV . CHANGE RECEIVE STATE T0 I

%) 000422 MICPC=MICPC+1

(i) 013032 0O0eES (MOVE YWRTEBR! IMM! <RCVI-INIT8777/2%>

513 0C1 .IF NOF SLOMW

914 013034 nLunvs REXIT

(1) 388“58 MICPC=MICP .

gi; 013034 1084 <YOMP RLCOND'<REXIT-INIT&3000*H 1 REXIT-INIT8777/2)

815 000 .ENDC

31g 001 "IF OF SLOM

417 REXIT: &P BR,SELB.SF3

318 ALuays 1DCE

5§19 0ac LENDC



oMC1l COCMP PROTOCOL IMPLEMENTRTION

DCCHGH.MRC
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013036
013036

013036
01304C

013340

C13042
013042
013044
013044
013046
013046
013050
013050
013052

013082

013054
013054
013056
013056
013060

C130e0

06-DEC-76 11:34

000424
023204

000425
001

070214
000

020426
0S4620

000427
106041

000430
060601

000431
107437

000432
00!
01Gisl

000435
001
010012

<30

JO3

MACY1l 27(1006) 14-DEC-76 16:44 FPAGE 6-34 PAGE: 100
RCVB--ROUTINE 7O HANDLE FIRST CHARARCTER OF COUNT FIELD

RCVB:

.SBTTL RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD
;ENTERED FROM IDLE LOOP
; STORES COUNT FIELD AND SETS UP RCVC RS NEXT STATE

SP 1BUS, RCVDAT, SP4
MICPC=MICPC+]
(MOVE !'SPX! TBUS!RCYDAT ! SP4»

LOMA  BR, (SELA!SPI%
MICPC=MICPL+1

.IF IDN BR, IMM
<MOVE'LDMAR® IMM! (SELA'SP148377 >

. IFF
(MOVE!LDMAR!BR! (SELA!SP14>>
.ENDC

; READ CHARACTER TO SP4

;LORD MAR WITH ADORESS OF CLRRENT 8A

BRWRTE MEMX, INCMAR!SELB READ FLAGS BYTE
MICPC=MICPC+]
(MOVE ' WRTEBR ! MEMX! ¢ INCMAR!SELB>>

BRO RB1 :RECY BUFFER RSSIGNED---CONTINUE
MICPC=MICPC+l
<JUMP!BROCON! <(RB1-INIT&3C00*4 ! (RBI-INIT8777/2>>

BRWRTE BR,SELA'SP1 :READ STATLS BYTE
MICPC=MICPL+]
(MOVE 'WRTEBR!BR! <SELA'SP1>>

BR7 RB3 ;MAINT MODE

MICPC=MICPC+l
¢<JUMP!BR7CON! (RB3-INIT33000#4> ! {RB3-INIT8777/2>>

LOMA IMM, T :ERROR--LOAC TYPE FIELC ADDRESS IN MAR
MICPC-MICPC+]

.IF IDN IMM'IMM

(MOVE!LDMAR IMM! <T8377>

.IFF
(MOVE!LDMAR! IMM!<T>>
.ENDC

MEMINC IMM,2 :LCAC NRK TYPE
MICPC=MICPC+l
(MOVE!WRMEM! INCMHR! IMM! <2>)

MEM IMM,310 :LORD SUB-TYPE NC BUFFERS
MICPC=MICPC+]
(MOVE!WRMEM?! IMM!<310>>

LDMA  IMM,NTLS
MICPC=MICPC4]

.IF IDN IMM, IMM
<M9gE!LDMRR!IMM!<NTLS&37?>)

.l
(MOVE!LDMAR! IMM! «NTLS>>
.ENOC
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DDCMP PROTOCOL IMPLEMENTRTION

MAC

013062
0130&¢e
013064
013064
013066
C13066
013C70

013370
013072

0i3072
013074
0i3074
013076
013076
013100
013100
g13icez
C13102
013104
013104
013106
013106

C13110
013110
0l3ll2
0i3ll2
Ci3114

06-DEC-76 11:34

000436
104552

000437
000404

000440
063301

000441
000461
000442
063223 .

00443
056226

000444
CSe227

000445
1e3e23

00044€E
000501

000447
063260

000450
003305
00045}
04088E

003452
00N28

000453

KOS

MACY1l 27(1006) 14-DEC-7E

16:494 FAGE 6-35

RCVB--ROUTINE 7O HANDLE FIRST CHRRACTER OF COUNT FIELD

ALWAYS RHS
MICPC=MICPC+1

:BRANCH TO SEND NAK ROUTINE

<JUMP!ALCOND! <RHS-INIT33000%4> ! <RHS-INIT8?777/2>)

RB3: BRWRTE IMM 4
MICPC=MICPC+1
(MOVE'WRTEBR! IMM! <%))>

Sp ER AORB, SP1
MICPC=MICPL41
«MOVE 'SPX'BR!AORB'SP 1>

RB1: STRTE RCVC
MICPC=MICPC+1

;MASK FOR NO BUFFER RVRILABLE

;SET THE FLAG

(HOVE'NRTEBR IHH'<RCVC INIT3?77772,

RBO: P BR, SELB,
MICPC=MICPL+]
(MOVE ! SPX!BR! SELB'SP3)

OUTPUT
MICPC=MICPC+1

(MEMX! INCMAR> , <SELB!OBR!>

PARGE:

; OUTPUT LOW ORCER SYTE OF ADDRESS

<MOVE ! WROUT!MEMX! INCMAR! (SELB!0BR1>>

OUTPUT MEMX! INCMAR, <SELB!0BA2>

MICPC=MICPC+!

:OUTPUT HIGH BYTE OF ADDRESS

<MOVE!WROUT!MEMX! INCMRR! <SELB!0BA2>>

SP IBUS, UBBR, SPO
MICPC=MICPC+]
<MOVE ' SPX! IBUS' UBBR! SPQ>

BRWRTE IMM, 101
MICPC=MICPCt]
(MOVE!WRTEBR! IMM! <101%>

5P BR, AANDB, SPO
MICPC=MICPL+]
<MOVE 'SPX'BR! RANDB SPD>

SP IMM, 300, SPS
MICPC=MICPC+]
(MOVE ' SPX ! IMM! 300! SPS)

BRWRTE MEMX, RANDB!SPS
MICPC=MICPC+!
(MOVE ' WRTEBR ! MEMX! <AANDB' SPS >

BRSHFT
MICPC=MICPC+l
(MOVE!SHF TBR!WRTEBR!SELB>

BRSHFT
MICPC=MICPC+!

;RERD THE BLS REQ REGISTER

:MASK OFF ALL BUT NXM RND VECY BITS

:HNC SAVE IN SPQ

:MRSK TO ISOLRTE EX. MEM BITS

:NOTE THIS RERLLY WRITES A 30% 8UT THE
:5 GETS SHIFTED OUT
:MASK ALL BUT EX. MEM BITS

;SHIFT THEM INTO THE CORRECT POSITION

81371
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1 ODCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-36 PAGE: 0102
GH.MAC  06-DEC-76& Il:34 RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD

1) C13114 001620 (MOVE ' SHFTBR! WRTEBR! SEL B>

§2 013116 BRSHF T

1) 00C4SY MICPC=MICPC+1

i) 013116 001620 (MOVE ' SHFTBR ! WRTEBR! SELB>

53 013120 BRSHFT

1) 000455 MICPC=MICPC+]

1) 013120 00I6eE (MOVE ' SHF TBR! WRTEBR! SELB)

§4 013122 ouT BR, AORB! 0BR WRITE EX MEM BITS OUT
1) 000456 MICPC=MICPL+]

i; 013122 061311 (MOVE 'KROUTX ! BR! <AORB! 0BR» >

S5 013124 ALWAYS IDLE

1) 000457 MICPC=MICPC+1

i3 013124 100451 <JUMP1ALCOND! ¢ IDLE-INITS3000%%> ! < IDLE-INIT8777/2>>

56 013126 RB2:  ALWAYS I2

1) 000460 MICPC=MICPC+1

1) 013126 100456 < JUMPYALCOND! ¢ 12-INIT33000%4> ! <I2-INIT8777/2>>
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DOCHGH. MRC
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013130

013130
013130
013132
013132
013134
013134
0i3136
013136
013140

013140

01314e
013142
013144
013144

013146

013146
013150

013150

06-DEC-76 11:34

001

0oc
00!

gog4el
023205

000462
000se00

000463
060665

000464
063310

00046S
002
010167

001

000470
ooo472

000471
100450

MOS8

MACY1l 27(1006) 14-DEC-76 16:44 PRGE 6-37

RCVC--ROUTINE TO HANDLE SECOND CHARARCTER OF COUNT FIELD, SELECT AND FINAL

RCVC:

RCS:

PAGE:

0103

.SBTTL RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF COUNT FIELC, SELECT AND FINA

;ENTERED FROM IDLE LOOP
; INTERPRETS SELECT AND FINAL
; CHECKS FOR COUNT TOO LARGE

.IF DF SLOW
ALWAYS SELQSY

.ENDC
.IF NOF SLOMW

SP 1BUS, RCVDAT, SPS
MICPC=MICPC+]

(MOVE ! SPX! IBUS!RCVDAT!SP5>

BRWRTE IMM, 200
MICPC=MICPC+]
(MOVE'!WRTEBR! IMM! <200>>

BRWRTE BR,ARNDB!SPS
MICPC=MICPL+]
(MOVE ! WLRTEBR!BR! <RANDB! SP5> >

SP BR, AORB, SP10
MICPC=MICP(+]
(MOVE!SPX!BR!AORB!SP10>

LDMA  IMM. BC
MICPC=MICPC4!1

.IF IDN IMM IMM

(MOVE 'LDMAR! IMM! <BC8377>>

.IFF
(MOVE!LDMAR! IMM! <BC>>»
.ENDC

; "CALL™ SELECT/QSYNC SUBROUTINE

; GET CHARACTER

; SEPARATE SELECT BIT FROM COUNT

:LORD MAR TO BYTE COUNT

MEMINC BR,SELA!SPY :SAVE LOW BYTE
MICPC=M]CPL

H&CP +*
(MOVE ! WRMEM! INCMAR!BR! «SELA!'SPY> >

MEMINC BR,SELR!SPS ;AND NOW HIGH BYTE

MICPC=MICPC+]
<MOVE ! WRMEM! INCMAR! BR! (SELA'SPS> >

.ENDC

STRTE  RCVD ;SET NEXT STATE TO0 D
MICPC=MICPC+l

(MOVE!WRTEBR! IMM! <RCVD-INIT&777/2>>

ALWAYS REXIT

MICPC=MICPC+l

C(JUMP!ALCOND! <REXIT-INITS3000%4> ! <REXIT-INIT3777/2>>




DMC1l DOCMP PROTOCOL IMPLEMENTATION

06-DEC-76 11:34

00C472
000S13

000473
063223

000474
023600

%8763

18%0

000477
100451

000S00
060601

000501
103451

000502
060610

000503
001620

000S04
103051

000505
00l
010153

0co

OOCHGH. MAC
979
480
98l 013152
(1) 013152
92 013154
{
SHNUEE
?éé 013156
(1) 013156
(1)
94 013160
(13 013160
(1)
9 013162
(1) 013162
986 013164
(1)
(1) 013164
%7 013166
(1) 013166
(1
98 013170
(1) 013170
(1)
%3 013172
(1) 013172
930 013174
(1) 013174
(1
931 013176
(1)
(1) 01317
932 013200
(13
(13
(13 013200
(1)
(1)
(1) ,
(1)
993 013202
J
(15 013202

00CS06
062600

NOS8

MACY1l 27(1006) 14-DEC-76 16:44 PRGE 6-38
RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

RCVD:

RO2:

108:

.SBTTL RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

STATE  RCVE

MICPC=MICPC+l
(MOVE'WRTEBR! IMM! <RCVE-INIT8777/2>)
SP gn SELB,SPa SAVE THE STATE
MICPC=MICPLH

(MOVE!SPX!BR!SELB!SP3>

SPBR égg§incvonr,spo

MICPC=MI
(MOVE ! SPBRX! IBUS!RCVDRT!SPD>

RWRTE EBC§?8!5P17

; INPUT THE CHARRACTER

;COMPARE NEW R TC LAST R

1CPC=M

(MOVETWRTEBR!BR! <SUB2SP17)>

ﬁngp . 1gs . 1F NEW 1S GRERTER---PROCESS
= +

s RS RN < 10s-INIT8 30004 1 < 108-INIT8777/25>

ALWAYS IDLE “f

MICPC=MICPC+1 f

<JUP?!ALCOND! ¢IDLE-INIT33000%4> ! ¢ IDLE-INIT&777/23>", |

BRWRTE BR,SELA!SPI :RERD STATUS BYTE
MICPC=MICPL+] .
(MOVE'WRTEBR?BR! <SELA!SP1>>

BR? IDLE ;MARINT. MODE - GET OUT
MICPC=MICPC+l
<JUMP!BR7CON! <IDLE-INIT33000%4> ! <ICLE-INIT8777/2>>

BRWRTE BR,SELA!SP10
MICPC=MICP{+]
<MOVE 'WRTEBR!BR! <SELA!'SP10>>

BRSHFT
MICPC=MICPC+l
<MOVE!SHFTBR!WRTEBR!SELB>

BRY IDLE

MICPC=MICPC+1
¢JUMP'BRHYCON! < IDLE-INIT83000%4>! (IDLE-INIT8777/2>>
LDMA  IMM,ISP17 : ADDRESS LAST ACKED IMAGE
MICPC=MICPC+1

.IF IDN IMM, IMM
(MOVE!LDMAR! IMM! ¢ISP178377)>)>

IFF
({MOVE'LOMAR? IMM! (ISP17)>
.ENDC

MEM BR, SELA!SPO :COPY THE CHAR
MICPC=MICPL+]

(MOVE!WRMEM!BR! <SELR!SPO>>

PRGE :

0104

-—— e—— —— e e m— pe
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l E?(%gg& EC-?E 16:594 PAGE 5-39 PAGE: 0108

) 14-D
TO HAND

OCCHGH.MAC  06-DEC-76 11:34 RCVD--ROUT E RESPONSE FIE_D FOR NUMBERED MESSAGES
(1)
394 (013204 RDS:  BRWRTE IMM'LDMAR,REPST :SET UP COUNT FOR TIMER
(1) 000507 MICPC=MICPC+]
;;; 013204 010403 (MOVE 'WRTEBR® IMM! LDMAR! (REPST: »
438 : x3$4DEPENDENT ON REPST = 2
936 C!3206 MEM IMM, 1 ‘RESET REP THRESHOULD
(1) 000510 MICPC=MICPC+]
;i; 013206 002401 ¢MOVE!WRMEM! IMM? <1>>
937 013210 SP BR, SELB, SP15 :RESET THE COUNT
(1) 000511 MICPC=MICPL+!
;;; 013210 063235 (MOVE'SPX'BR!SELB'SP15>
'y
998 0132i2 ALWAYS IDLE
(1) 000512 MICPC=MICPC+1
cig 013212 100451 ¢ JUMP'ALCOND! < IDLE-INIT83000%4> ' < IDLE-INIT8777/25>

e — i —
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DMC11 COCMP PROTOCOL IHPLEHENTQTION MACY1l 27(1006) I4-DEC-76 16:44 PAGE 6-40 PRGE: 0106
OCCHGH.MAC  0&-DEC-76 11:3 RCVE--ROUTINE TO HANOLE N FIELD OF NUMBERED MESSAGE
188? .SP" L RCVE--ROUTINE TO HANDLE N FIELD OF NUMBERED MESSAGE
1 .
1002 013214 RCVE: BRWRTE BR,SELA!SP] :RERD THE STATUS BYTE
(1) 000513 MICPC=MICPL+]
§i3 013214 060601 (MOVE'WRTEBR!BR! ¢SELA!SP1>>
i003 01321 BR? RCVQ
(1) 000514 MICPC=MICPC+l )
E{; 013216 107702 <JUMP!BR7CON! (RCVQ-INIT8300024> ! <(RCVQ-INIT8777/8>)
1004 013220 BRWRTE 1BUS,RCVDAT . INPUT THE CHARACTER
(1) 000515 MICPC=MICPC+]
fii 013220 020600 (MOVE 'WRTEBR! IBUS! <RCVDAT>>
1005 013222 CMP BR,SF11
(1) 000516 MICPC=MICP(+]
fii 013222 060371 (SUBTC!BR!SP11>
1006 013224 2 5§
(1) 000517 MICPC=MICPC+]
g{? 013224 105522 (JUMP1 ZCOND! <S5S-INIT83000%+> ' <S§-INIT&?77/2>)
J
1007 0:3226 SP BR,DECR,SP13 :FORCE MSG TYPE T0 -1
(1 000520 MICPC=MICPL+]
gi; 013226 063173 (MOVE !SPX!BR!DECR!SP13>
1008 013230 ALWAYS RE2
(1) 0o0s21 MICPC=MICPC+1
Ei; 013230 104523 <JUMP*ALCOND? <RE2-INIT83000%4> ! <RE2-INIT8777/2>>
1009 G13232 5§: SP BR, INCA, SP11 : UPDATE R FIELD
(1) 000522 MICPC=MICPL+]
Ei; 013232 063071 (MOVE ! SPX!BR! INCR!SP11>
1010 013234 RE2:  STATE RCVF sNEXT RECEIVE STRTE IS F
(1 000523 MICPC=MICPC+
(1) 013234 000525 mwsmwmumuqumnﬂwa>
1011 013236 ALWAYS REXIT
(1 000S24 MICPC=MICPC+]
g%; 013236 100450 ¢JUMP!ALCOND? (REXIT-INIT330CC#4> ! <REXIT-INITS777 /25>
L1,
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DMC11 CDSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 1b:94 FAGE b-41 PRGE: 0107
OCZHGH.MAC  0-DEC-76 11:34 RCVF--ROUTINE TO IGNORE ADDRESS
1013 _SBTTL RCVF--ROUTINE TO IGNORE ADDRESS )
1014 013240 RCVF: GP BR, DECA, SPY :DECREMENTLOW BYTE OF COUNT
(1) 000525 MICPC=MICPL+]
;ig 013240 063164 (MOVE ' SPX ! BR ! DECA' SPY>
1015 013242 ¢ RCVFO :NO OVERFLOW
1 000526 MICPC=MICPC+1
gi; 013242 105130 ¢ TUMP!CCOND! <RCVFO-INIT83000%4> ! <(RCVFO-INIT8777/2>>
{
1016 013244 SP BR, DECA, SPS . OVERFLOW - DECREMENT HIGH BYTE
(13 000527 MICPC=MICPL+]
ci; 013244 063165 <MOVE ! SPX!BR DECA! SP5>
L
1017 013246 RCVFD: STATE  RCVG
(1) 000530 MICPC=MICPC+1
(1) 013246 000533 (MOVE 'MRTEBR! IMM! (RCVG-INIT8777/2,>
1018 013250 RCVF1: NOP 1BUS . RCVDAT, 0 s INPUT CHARACTER - AND DISCARD
(1) 000531 MICPC=MICPC+]
gi; 013250 020200 < IBUS'RCVDAT! 0>
1013 013252 ALWAYS REXIT
(1) ~ 000S32 MICPC=MICPC+1
gH 0i3252 100450 CJUMPYALCOND! <REXIT-INIT83000%4) ! <REXIT-INITS777/2>>
la
1030 ;
§E§é "SBTTL RCVG--RJUTINE TO IGNORE CRCl
123 013254 RCVG: STATE  RCVH sNEXT STATE IS RCVH
(D 000533 MICPC=MICPC+1 j
(i) 013254 O0053E (MOVE 'WRTEBR! IMM! <RCVH-INIT&77772)>
1024 01325 ALWAYS RCVFI
Iy 000534 MICPCZMICPC+1
(1) 0132k 1245 (TUMPYALCOND! <RCVF1-INITS300CH4  <RCVF1-INIT3777/2%)
el
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-MAC

013260
013260

013280
013262
013282
013264
013264
013266
013266
013270
013270
013272
013272
013274
013274
013276
013276
013300

013300

013302
013302
913304
013304
013306
013308
C13210

06-DEC-76 11:34

000535
023200

00053t
020640

000537
1161865

000S40
060601

000541
107740

010151

000

000s46
0iendd2

000547
016701

0G0SS0
082617

MACYLl 27(1006) 14-DEC-76 16:Y4 FAGE b-42 PAGE: 2128

EOS

RCVH--ROUTINE TO HRANDLE CRC2 AND 7O DISPATCH NUMBERED AND UNNUMSEREC TYPES

RCVH:

.SBTTL RCVH--ROUTINE TO HANDLE CRC2 AND TO OISPATCH NUMBERED AND UNNLMBEREC ~VvP

SP 1BUS, RCVDRT, SPO :GET CHAR IN SPQ
MICPC=MICPC+]
¢MOVE!SPX' IBUS!RCVDAT!SPQ»

BRWRTE IBUS,RCVCON
MICPC=MICPC+l
(MOVE 'WRTEBR! IBUS! (RCVCON> >

BRO TDON! ; IF BCC MATCH SET CRC IS GOOD

MICPC=MICPC+l
<JUMP!BROCON! (TDON1-INIT33000#4> ! <TDONI-INIT3777/2>)

BRWRTE B8R, SELA!SPI :RERD STATUS BYTE
MICPC=MICPL+]
(MOVE!WRTEBR!BR! <SELR!SP1>>

BR7 RHX ; MRINT MODE
MICPC=MICPC+!
¢(JUMP!BR7CON! (RHX-INIT3300C*4> ! <RHX-INIT&7?77/2>>

BRWRTE DP, <SELA!SP10» -READ PORT STATUS WORC TC BR
MICPC=MICPL+1
<MOVE ' WRTEBR!DP! <SELAR'SP10>>

BRSHF T
MICPC=MICPC+l
(MOVE!SHFTBR!WRTEBR!SELB>

+READ RECVR CCNTROL REGISTER

BRY SNAK] : IF STRRT MODE--PROCEED TO RESENC START
HICPC=MICPCH ]

< JUMPYBRYCON? (SNAK1-"NIT33000%4> ! ¢SNAK1-INITE?777/2>>

LOMA  IMM,T :ELSE BCC ERRCR--LCAD ADCRESS 3F TYPE FI

MICPC=MICPC+]
.IF IDN IMM. IMM
<H2VE!LDMRR!INH!<T&3??>>

IFF
(MOVE'LDMAR! IMM! <(T»»
.ENDC

MEMINC IMM,2 :WRITE NAK TYPE
MICPC=MICPC4]
(MOVE ! WRMEM! INCMAR! IMM! <2,

MEMINC IMM, 301 :WRITE HERDER BCC ERROR SUBTYPE

MICPC=MICPC}]
(MOVE ! WRMEM® INCMAR? IMM! <301 >

MEM B8R, SELA!SP17
MICPC=MICPL+]
¢MGVE 'WRMEM! BR! <SELR!SP17»>

LOMA IMM, NHDS :ACORESS CUM ERROR COUNTER

;RESTORE LAST ACKED IMRGE



FO9

DMC11 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:494 FAGE 6-43 PAGE :
DIMGH.MAC  0&-DEC-76 II:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBEREC AND JNNUMBESED TYPES
(1) 000ss! MICPC=MICPC+1
(1 20! .IF ION IMM, IMM
éf3 013310 0100:3 <?9¥E!LDHQR!IMM!<NHDS&3?7>>
33 (MOVE ! LDMAR® IMM! <NHDS>>
gig 000 .ENDC
1042 013312 RHS:  SP MEMX, SELB, SPO :WRIYE IT TC SPO
(13 000552 MICPC=MICPC+]
5%3 013312 043220 «MOVE ! SPX ! MEMX ' SELB' SPO>
1043 013314 MEM BR, INCA'SPO : INCREMENT 17
(1) 000553 MICPC=MICPL+]
;ig 013214 (062960 (MOVE ! WRMEM' BR! < INCA'SPQ) »
1099 014316 LOMA  IMM,NAKST -ADCRESS NAKS TMTED CYNAMIC
(1) 000554 MICPC=MICPCt]
(1) 091 JIF IDN IMM. MM
§i§ 013215 010C01 <?9¥E!LDHQR!IHH!<NﬂKST&3??>>
(1) (MOVE !LDMAR! IMM! (NAKST) >
>§3 200 .ENDC
1045 013320 BRWRTE MEMX,SELB :MRITE IT TO BR
(1) 000555 MICPC=MICPC+]
éf? 013320 040620 (MOVE'WR EBR!MEMX! (SEL8>>
1046 013322 BSHFTB :SHIFT IT RISHT
(1) 000556 MICPC=MICPC+1
Eii 013322 DE1620 (MOVE ! SHF TBR! SELB! BR>
1047 013324 MEM BR, SELB :UPDRTE IT
(1) 000s5? MICPC=MICPL+]
E{? 013324 C62620 (MOVE ! MRMEM! BR? ¢<SELB)>>
J
1048 (13326 BRO NTHRES :BRANCH IF THRESHOLD EXJEECED
(1) 000SEQ MICPC=MICPC+]
g}; 013326 11E2SE < JUMP ! BROCON! (NTHRES- INIT83000%4> ! (NTHRES-INIT8777 /2>
\
1049 013230 ALWAYS SNAK
(1) 000SE ! MICPC=MICPC+] .
Ei’ 012330 [14704 « JUMPYALCOND? (SNAK-INIT83000%4> ! ¢SNAK-INITS777 /253
J
1050 013332 RH3:  BRWRTE DP,<DECA!'SP13> :LORD TYPE RECEIVED--DECREMENTING
(1) 000562 MICPC=MICPL+]
(iz 013332 060573 (MOVE 'WRTEBR!DP! <DECA!SP13>>
13
1051 013334 2 RH1 + IF ALJOUT IS ALL ONES IS NUMBEREZ MS3
(1 000563 MICPC=MICPC+! i
Eig 013334 115467 (TUMP! ZCOND! <RH1-INIT33000%4> ! (RH1-INIT8777-25>
}
1052 013336 RSTRTE RCVA
(1) 000564 MICPC=MICPC+1
(1, 01333t 000400 (MOVE " WRTEBR! IMM! <(RCVR-INITS?77/2>)
(1) 00C56E MICPC=MICPC+1
I, 213340 063222 ¢(MOVE!SPX'BR!SELB!SP3

0108



GOS

AMC11 COSMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:44 FAGE 6-44 PRGE: D117
COCHGR.MAC  DB-DEC-76 L1:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPRTCH NUMBERED AND UNNUMBEREG TYPES
1053 013342 BRWRTE DOP, <SELA'SP1O> :LORC LINE STATUS WORD N BR
1) 070566 MICPC=MICPL+1
{1} 013342 06D6LC (MOVE 'WRTEBR!DP! <SELA!SP1C)>
el 001 JIF DF $LOW
158 eﬁq ?Lusul
1086 261
1920 881 '%?Dﬁ F SLOW
15?5 013344 éurpu? ?nn <200 ORCVCO>
13 0C0Se? MICPC=MICPC]
(D 013344 002212 MOVE 'WROUT ! TMM? <200! ORCVCCY
1063 000 .ENDC
1961 01334 BRSHFT . SHIFT RIGHT
1) 000572 MICPC=MICPC+]
:i) 013346 001620 (MOVE ' SHF TBR! WRTEBR! SELB>
(1l
s reai®h,
gig 013350 167177 ¢ JUMPYBRYCON? < 108-INIT33000%4) ! < 10§-INIT8777/2>>
1363 013352 LOMA  IMM, TYPTAB . RDDRESS ~YPE TABLE
1) n0OE7Z MICPC=MICPC+]
(13 001 IF IDN IMM, IMM
;i; 013352 010162 <?ggseLonn9!xnne<rvprn93377>>
(1 (MOVE'_DMAR! IMM! < TYPTAB> *
(13 009 .ENDC
1064 013354 CMP (MEMX! INCMAR> ,SP13
(1) 000573 MICPC=MICPC+1
({) 013354 054373 (SUBTC!MEMX! INCMAR!SP13>
(13
1065 013356 Z REP
1) 900574 MICPC=MICPC+1 .
g}g 013356 115911 (JUMP1ZCOND! (REP-INITS3000¥4 > ! (REP-INITS777.2>>
1066 013360 CHP (MEMX! INCMAR> , 5P13
(1) 000575 MICPC=MICPC+1
(i] G1226C 054273 (SUBTCIMEMX INCMAR!SPL 2
13
1087 013362 ? NAK
(1) 200E7¢ MICPC=MICPC+1 ,
1 013362 115945 CJUMPYZCOND? (NAK-INIT33000%4> ! (NAK-INIT8777/2>>
{4,
1068 C133%4 158:  .DMA  IMM TYPSTT .SET POINTER TC START TYPE
il 00077 MICPC=MICPCH]
1 801 _IF IDN IMM, IMM
Eig 013364 C10164 <?ggE!LDMQR!IHH!<TYPSTT&3??;>
G (MOVE 'LDMAR! IMM! < TYPSTT>>
(1 030 .ENDC
1289 Z:236 CMP (MEMX? INCMAR> , SP13
1 9C0E10 MICFC=MIZPC+1



HOS

IMC11 COCMP PROTOCOL IMPLEMENTATION MASY1l 27(1006) I4-DEC-76 16:94 PAGE b-4S PAGE: 21ll
DCIHGH. MRS 06-DEC-76 11:39 RCVH--ROUTINE TO HANDLE CRC2 AND 7O CISPATCH NUMBERED AND UNNUMBEREC TYPES
:ig 013366 054373 (SUBTC!MEMX! INCMAR!SP13)
1070 013370 2 START
B 005601 MICPC=MICPC+]
;i3 013370 115423 «JUMP1ZCOND! <START-INIT33000%+> ! (START-INIT8777/25)>
1071 : STACK TYPE
1072 013372 CMP (MEMX! INCMARY ,SP13
(1) 000602 MICPC=MICPC+]
;iz 013372 054373 «SUBTC!MEMX! INCMAR!SP13)
1873 01337y Z STACK
13 000603 MICPC=MICPC+1
;ia 012374 116422 (JUMP!ZCOND! <STACK-INIT8300044> ! < STRCK-INIT$777/2>
(13
1374 013376 CHP (MEMX! INCMAR> ,SP13 :ACK TYPE
(1) 000604 MICPC=MICPC+]
g}§ 013376 054373 (SUBTC!MEMX! INCMAR!SP13)
1076 £1340C i ACK
(1) 000605 MICPCMICRC+1
:%{ 013400 10I74E unptzcouo-<ncx -INIT33000%4: ¢ <ACK-INIT8?72/2»)
1576 013402 ALWAYS IDLE :OTHERWISE IGNCRE--MLST BE 285 ™S5
1 00006 MICPC=MICPC+1
13 013402 100451 <JUHP'RLCOND'<IDLE -INIT83000%%> ! < IDLE-INIT8777/2:
v d
1077 oc! JIF OF  $LOW
1078 RCVOK: GSPBR  1BUS,RCVCON.SPO -READ RCVR CONTROL CSF
1079 BRWRTE BR,ROD!SPO 'SHIFT LEFT
1080 BR? Il
1081 ALWAYS TAl
1382 ACK:  BRWRTE BR,AA!SPID ;RERD_LINE STATUS-SHIFTING _rr'
1083 BRY g 'IF START RECC -- CLEAR START “0
1084 ALWAYS IDLE
1088 cg. BRWRTE MM, 327 . CLEAR START MODE
1286 SP BR, AANDB. SP1C :IN LINE STATUS
1087 ALWAYS RDS

1388 cGo .ENDC



109

oMIl D np PROTOCOL IMPLEMENTATION MACY1] 3 EC-76 16:44 FAGE 6-46 PRGE: Gli2
BCEHGH M 2% 5 E-%¢ 11 5 RCVH--R uri %40 HRNB 2 fBea'Rid o D?EPETCH NUMBERED AND UNNUMBERED TYPES ‘
1090 REERERBERERERRERUTIME CRITICAL CODE-- CHANGE WITH GREAT CAREFS¥RE£¥S34%82s5582580
109 TTL BEVKOL--RQUTINE TO HANDLE FIRST BYTE OPD R
1835 01340 RIVKO1 : QBBR 8 835 EEED RBRREE R eR
(13 006607 CPC=MI CPC+1
(1) 013404 123800 <novs-spanx'xaus-npn-spo>
(1’
1033 013406 g
1 080&10 MICPC=M]
‘ii 013406 102051 «JUMPY BROCON'(IDLE INITS3000%4> ! < IDLE-INIT&777/25>
1034 013410 BRWRTE IMM, 200 :MASK FOR CO(BYTE TRANSFER)
(1) 000611 MICPC=MICPC+]
5%% 01341C 000800 <novs'unrsen-1nns:aco>>
1095 001 .IF NOF SLOW
1096 013412 Sp BR, AORB, SPO
(1) 000612 MICPC=MICPL+]
g{; 013412 063300 (MOVE ' SPX ! BR!AORB! SPO>
L
1097 000 .ENDC
1038 001 "IF OF SLOW
1099 ouT BR, ¢RORB! ONPR) - TURN ON 20
1100 000 -ENDC
1101 01344 §TATE  RKE!
(1) 000613 MICPC=MICPC+1
(1) 013414 090853 (MOVE ' WRTEBK! IMM! <RKE1-INIT8777 25>
1102 013416 ALWAYS RCVKO2
1) 000614 MICPC=MICPC+] i}
5{3 013416 104620 (JUMP'ALCOND! (RCYKO2-INIT83000%%> ! (RCYKI2-INITS777 2>
1103 .SBTTL RCVKO--PROCESS 0DD CHARACTER
1104 013420 RCVKO: GSPBR  I1BUS,NPR,SFO IS AN NPR GOING
‘1) 000615 MICPC-MICFC+1
gig 013420 123600 (MOVE ! SPBRX ! IBUS!NPR! SPO>
1105 .IF NOF $LOW
1108 013422 oo eéo 0 axss .1F SO, REITERATE ODD AND EXIT
(1) 000616 MICPC=MICPC+1
Ei% 013422 106247 ¢ JUMP*BROCON? <RK66-INIT83000%4> ! <(RKBEB-INITS?772%)
1107 000 .ENDC
1108 001 "IF OF $LOW
1109 BRO 10LE .IF 50, GO BACK TO IDLE LOOP
1110 000 _ENDC
1111 013424 STATE  RCVKE
(1) 000617 MICPC=MICPC+] .
(1} Cl3424 0006zs (MOVE ' WRTEBR? IMM! (RCVKE-INITS777 2>
1;ig 013426 RCVKOR: §§ BR, SELB, SP3 .SET STATE
iié 013426 829253 Rt E'S£X'8R*SELB'SP3)
4
1113 013430 OUTPUT  IBUS,RCYDAT!QUTDAZ2 . GUTPUT A CHAR
(1) 000621 MICPC=MICPC+] ) )
Eii 013430 022203 (MGVE Y WROUT! IBUS! <RCVOAT!OUTDR2) >
1114 013432 RKE:  BRWRTE IMM,21 :SET JUT NPR (Cl; AND NPR RE2



JOS

OMC11 DDSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:944 FAGE 6-47 PAGE: 0112
DCCHGH.MAC  0B-DEC-76 11:34 RCVKO--PROCESS D0 CHARACTER
(1) 000622 MICPC=MICPC+]
(1) G13432 000Ne (MOVE TWRTEBR! IMM! <21))
1115 001 IF DF S$LOW
i11g Sp 1BUS. NPR, SPO :READ NPR REGISTER
1117 000 "ENDC
1118 013434 RK7:  OUT BR, (AORB! ONPR> :WRITE NPR REGISTER
‘1 000623 MICPC=MICPE+]
(1} 013434 06131 (MOVE WROUTX ! BR! <AORB! CNPR> >
1113 013436 ALWAYS IDLE
(1) 000624 MICPC=MICPC+1
(13 01343 1904S! « JUMPYALCOND! < IDLE-INITS3000%+> ¢ (IDLE-INITS?777/2> 5
[ ]



KOS

OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:4Y4 PAGE b-48 PAGE: 0114
NCCHGH.MAC  Ob-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES
112 8TTL R VKE--HRNDLE EVEN BYTES
iiﬁé 013440 RCVKE : R¥k aus NPR :READ NPR CONTROL REGISTER
1) 000625 nxcpc nrcpc+i
(f§ 013440 12060C (MOVE 'WRTEBR! IBUS! <NPR>>
1123 001 .IF NOF SLOW
1129 013442 BRY RKY . IF  RECV NPR--BRANCH
1) 000626 MICPC=MICPC+]
?i% 013442 107251 < JUMP ! BRYCON! (RK4-INIT83000%4> ! <RK4-INIT8777/2)
1125 000 .ENDC
1126 001 JIF OF $LOW
iigg 0ao BRﬁoc 1OLE
1129 013444 RKS: és 1BUS, 10BAL, SPO :READ LOW BYTE OF BR TO SP
I3 000627 MICPC=MICPC+!
(ig Q13444 023140 (MOVE'SPX! IBUS® ICBA1 ' SPO>
\
1130 013446 O?TPET 8P CINCR!0BAR1> :WRITE INCREMENTED BR
(1) 000630 MICPC=MICPL+]
g;; 013446 062086 (MOVE ! WROUT ! DP! < INCR? 0BR1>>
1131 013450 RK50: SP BR, DECA, SPY :DECREMENT CHARACTER CCUNT
(1) 000631 MICPC=MICPL+]
gi% 013450 063164 (MOVE ! SPX!BR? oecn'qu>
1132 013452 C 108 :NO OVERFLOW
(1) 000632 MICPC=MICPC+]
Eig 013452 105235 ¢JUMP!CCOND' < 103-INIT83000*4> ' < 1CS-INIT8777/2>
1133 013454 SP BR, DECR, SPS :OVERFLOW - DECREMENT HIGH BYTE
(1, 0C0633 MICPC=MICPL+]
Ei? 013454 0631ES ¢MOVE ! SPX! BR! DECR! SPS)
)
1134 013456 2 RL3 :BYTE COUNT ZER2
(1) 000634 MICPC=MICPC+]
ii? 013456 135711 CJUMP!ZCOND" <RL3-INIT833000%4> ! <RL3I-INIT8?777/2>>
1135 013460 10§:  OUTPUT IBUS, (RCVDAT!OUTDAL> .READ CHARACTER AND WRITE IT
(1) 000635 MICPC=MICPC+}
(i? 013460 022202 (MOVE ' WROUT ! IBUS! <RCVDAT!OUTDRI>>
1)
1138 013462 IBUS 108A1,SPO READ INCREMENTED BA
(1) 000636 nxcpc-nx PC+i
Eiz 013462 023140 (MOVE'SPX! IBUS! I0BAL!SPD»
1137 G13464 OUTPUT DP, < INCA!OBAL> : WRITE INCREMENTES BR
(1 000637 MICPC=MICPL+1
E%; 013464 062066 ¢MOVE ! WROUT2DP! < INCR?0BR1 >
as
1138 D124eE c 1CBR22 : IF CARRY INC BA HIGH
(1) 000640 MICPC=MICPC+!]
(1) 013466 115035 (JUMP! CCOND! < 1CBA22- INIT33000#4> ! < ICBR22-INIT8777 72
1139 [12470 RK3:  SP BR, DECA, SP4 : DECREMENT THE COUNT OF BYTES
‘1, 000&41 MICPC=MICPL+]



LOS

DMC11 DOSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:94 PAGE 6-49 PRGE: 0115
DOCHGH.MAC  06-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES
fi% 013470 063164 (MOVE!SPX!BR! DECAR! SPW)
1130 013472 c RKE NGO CVERFLOM
(1) 000842 MICPC=MICPC+]
fi3 013472 105245 (TUMP! CCOND! <RKB-INIT33000#4> ! <RKE-INIT8777/2>>
1141 013474 SP BR, DECA, SPS : BECREMENT HIGH BYTE GF COUNT
‘1) 000643 MICPC=MICPL+]
Ei; 013474 06316E (MOVE ! SPX!BR! DECA! SPS>
1142 013476 2 RLY :BYTE COUNT ZERO
(1) 000644 MICPC=MICPC+] )
?i; 013476 111772 (JUMP! ZCOND? <RLY-INIT83000%4> ! <(RL4-INIT8777/2>>
1143 .IF NDF $LOW
1144 013500 ool RKE: aaunrg Ibus RCVCON :READ RECEIVER CONTROL REGISTER
(1) 000BYS MICPC=MICPC+]
5%3 013500 020640 (MOVE ' WRTEBR! IBUS! <(RCVCON>>
1145 013502 BRY RCYKO : IF ANOTHER CHARACTER--PROCESS
(1) 000646 MICPC=MICPC+] .
gig 013502 107215 ( JUMP ' BR4CON! (RCVKO-INIT33000%4> ! <RCYKO-INIT3777/2>>
1146 013504 RK6b: STATE  RCVKO
(1) 000647 MICPC=MICPC+]
(1) 013504 000615 (MOVE TWRTEBR? IMM! <RCVKO-INIT8777/25)
1147 013506 ALWAYS REXIT
(1) 000650 MICPC=MICPC+1 .
ﬁiﬁ 013506 100450 <JUMPYALCOND? (REXIT-INIT83000%4> ! <(REXIT-INIT8777 /2>
1148 013510 RK4:  BRO IDLE
(1) 000651 MICPC=MICPC+] .
({) 013510 102051 <JUMP'BROCON! < IDLE-INIT33000%4> ! < IDLE-INIT8777/2>>
(1)
1149 013512 ALWAYS RKS .IF NO NPR --PROCESS
(1) 000652 MICPC=MICPC+1
Eiﬁ 013512 104627 <JUMP'ALCOND! (RKS-INIT83000%4%> ! (RKS-INITS777/2>>
1150 000 .ENDC
1151 001 "IF OF SLOW
1152 RK6:  STATE  RCVKO
1153 ALWAYS REXIT
%igg 000 .ENDC
1156 013514 RKEl: &P 1BUS, NPR, SPO :READ NPR REGISTER
(D 000653 MICPC=MICPC+]
E;; 013514 123200 «MOVE!SPX! IBUS! NPR!SPO>
1)
1157 001 .IF NDF $LOW
1156 013516 BRO TOLE :NPR STIL. IN PROGRESS
(1) 000654 MICPC=MICPC+]
Eig 013516 102051 ¢ JUMP'BROCON! < IDLE-INIT33000%4> ! < IDLE-INIT37777/2>)
1153 000 .ENOC o
110 012520 BRWRTE IMM,177 :MASK FCR ALL BUT CO
(1 000655 MICPC=MICPC+.



MOS

OMC11 DDIMP PROTOCOL IMPLEMENTATION nncvéx 27(1006) 14-055-75 16:44 PAGE &-50 PAGE:
DOSHGH.MAC  06-DEC-76 I1l:34 RCVKE-~HANDLE EVEN BYTES
E}; 013520 000577 (MOVE!'WRTEBR! IMM! < 177>
1161 013522 ouT BR, (RANDB! ONPR)> . TURN OFF ALL BUT CO
(1) 000656 MICPC=MICPL+1
Eiz 013522 061270 ¢MOVE ' WROUTX ! BR! ¢AANDB' ONPR>
1162 013524 ALWAYS RKSO
(1) 000&57 MICPC=MICPC+1
Eii 013524 10463! <JUMP'RLCOND! (RKSO-INIT&3000x4> ¢ <RKSO-INIT8777/25>
Hga SEREEREREAANEARXRXEND OF TIME CRITICAL PRATHERNEERERHEEREEERERLEEREEEERLEERERRRLS
1165 013526 RCVKED: SP IBUS, RCVDAT, SPC -READ CHARARCTER AND SAVE IN SPO
(N 000660 MICPC=MICPC+]
Eig 013526 023200 <rfOVE ! SPX! IBUS ! RCVDAT ! SPO>
1166 013530 OUTPUT BR, <SELA'OUTDAL> : SEND NONSENSE CHARACTER
(1) 000661 MICPC=MICPL+1
Eii 013530 062202 <MOVE *WROUT!BR! (SELA! OUTDAL>>
1167 013532 BRWRTE BR,SELR!SPI +RERD STATUS BYTE
(1) 000662 MICPC=MICPL+]
g{; 013532 060601 (MOVE 'WRTEBR!BR! (SELA!SP1>)>
{
1168 013534 BR? PASWRD :MAINT MODE - SEE IF RLD MESSAGE
(1) 000663 MICPC=MICPC+]
Ei% 013534 117576 <JUMP*BR7CON? « PRSWRD-INIT33000%4> ! <PASWRD-INIT8277/2>>
1169 013536 ALWAYS RK3 : OTHERWISE PROCESS NORMALLY
(i) 000664 MICPC=MICPC+1
{i) 013536 104641 ¢JUMP'ALCOND! <RK3-INIT33000%4> ! (RK3-INIT&?77/2>)
i)

011k
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100450

NOS

MRCY11 27(1006) I4-DEC-76 16:44 PAGE 6-51
RCVI--STORE UNNUMBERED MESSRGE TYPE

RCVI:

.SBTTL RCVI--STORE UNNUMBERED MESSAGE TYPE

5P IBUS, RCVDAT,SP13 ; STORE UNNUMBERED TYPE
MICPC=MICPC+]

(MOVE!SPX! IBUS!RCVDAT!SP13>

STATE RCVJ ; NEXT STATE IS J
MICPC=MICPC+l

(MOVE!WRTEBR! IMM! <RCVI-INIT8777/2>)

ALWAYS REXIT

MICPC=MICPC+l

¢JUMP!ALCOND! «(REXIT-INIT&3000%4> ! <(REXIT-INIT&777/2>>

PRGE :

0117
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C13546

0.3546
013546
013550
013550
013582
013552
013554
013554

013556

013586
013560

013560

06-DEC-76 11:34

001

Ca0
00l

000570
023205

000671
000e00

000E72
060665

000673
063310
ooc

G00674
000676

000675
10C4SC

MACYI1 27(1006) 14-DEC-76 16:44 FAGE 6-5¢ PRGE :

B10O

RCVJ--ROUTINE TO HANDLE SUBTYPE FIELD,SELECT AND FINAL

RCVJ:

.SBTTL RCVJ--ROUTINE TO HANDLE SUBTYPE FIELC,SELECT AND FINAL

.IF DF SLOM
nt“ggs SELQSY :“CALL"” SELECT AND QSYNC SUBROUTINE
IF NDF SLOW

5P 1BUS, RCVDAT, SPS :GET CHARACTER
MICPC=MICPC+]

<MOVE ! SPX! IBUS!RCVDAT!SPS)>

BRWRTE IMM,200 :CONDITIONALLY SET BIT
MICPC=MICPC4]
<MOVE ! WRTEBR! IMM! <200 >

BRWRTE BR, AANDB!SPS
MICPC=MICPL+1
<MOVE 'WRTEBR!BR! <AANDB!SPS> »

SP BR, AORB, SP10
MICPC=MICPE+]
<MOVE ! SPX!BR!ACRB! SP10>

.ENDC

STATE  RCVR ;NEXT STATE IS N
MICPC=MICPC+1

(MOVE'WRTEBR! IMM! (RCVR-INIT3777/2>>

ALWARYS REXIT

MICPC=MICPC+1

(JUMP!ALCOND! <REXIT-INITS3000%4> ! <REXIT-INIT3777/2>>

0i18

— A ——————— . —
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 PAGE 6-53 PAGE: 0119
DDCHGH.MARC  0&-DEC-76 11:34 RCVR--UNNUMBERED MESSAGE RESPONSE FIELD
1191 .SBTTL RCVR--UNNUMBERED MESSAGE RESPONSE FIELD
}{gg -ENTERED FROM IDLE LOOP
1194 0135862 RCVR: BRWRTE IMM.3 :REP MESSAGE TYPE TO BR
1) 000676 MICPC=MICPC+]
gii 013562 000403 (MOVE 'WRTEBR! IMM! (3>>
1195 013564 NOP BR,SUB, SP13 .15 TYPE ACK OR NAK
(1 000677 MICPC=MICPC+1
gi; 013564 060353 (BR!'SUB!SP13>
1136 D13566 STATE  RCVQ :NEXT STATE IS RCVQ
(1 000700 MICPC=MICPC+1
(1) 013566 000703 (MOVE'WRTEBR! IMM? (RCVQ-INIT8777/2>>
1197 - x%¥NOTE THIS INSTR DOES NOT CLOCK "C”
1198 013570 c RCVF 1 :IF NOT IGNCRE
(1) 000701 MICPC=MICPC+1
%;cw901mm1 ¢JUMPYCCOND! <RCVF 1-INIT83000%4> ! (RCVF1-INIT8777/2> >
L\
1139 013572 ALWAYS RD2 :D0 RANGE CHECKS
1) 000702 MICPC=MICPC+1
(1) 013572 10473 <JUMP!'ALCOND? (RD2-INIT83000#4> ! (RD2-INIT8777/2>>



D10

oMCil CDCMP PRCTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:44 PAGE b-SH
06-DEC-76 11:34 RCV@--UNNUMBERED MESSAGE--NUMBER FIELD

OCCHGH. MRC

1201

013574

Q13574
013578

Q1357¢

000703
000525

9007CH
1845831

.SBTTL RCVQ--UNNUMBERED MESSAGE--NUMBER FIELD
:ENTER FROM IDLE

RCVQ: STATE  RCVF :NEXT STATE 1S ADDRESS
MICPC=MICPC+1
(MOVE 'WRTEBR! IMM! (RCYF-INIT&777/2>)
ALWAYS RCVF1
MICPC=MICPC+1
<JUMP'ALCOND! (RCVF 1-INITS3000#4> ! (RCVFI-INIT8777/2>>

-

PRGE ;

a1ee



EL1D

DMC11 COCMP PROTOCOL IMPLEMENTATION MACYLl 27(1006) 14-DEC-7& 1&:94 FPAGE &-S5 PRGE: D121
OCIHGH.MAC  08-DEC-76 11:34 RCVL--PROCESS CRC3
1597 .SBTTL RCVL--PROCESS CRC3
1208 . ENTERED FROM IDLE LOOP
1209 013600 RcvL: SPBR - IBUS,NPR,SPO :READ NPR CCNTROL
(1} 00C70S MICPC=MICPC+} i
éig 913600 123690 (MOVE ! SPBRX! IBUS!NPR! SPO
1219 00! .IF NOF SLOW )
1211 013802 BRY RLI :RCV NPR BRANCH
(1) 000708 MICPC=MICPC+1
;ig 013802 107314 (JUMP'BRYCON! <RL1-INIT33000%+> ! RL1-INIT8777/2>)
1212 063G .ENDC
1213 001 IF OF SLOW
1214 BRO IOLE
1215 000 .ENDC )
1216 013804 RL2:  BRWRTE IMM 176 :MASK TG TURN OFF C3
(1) 000707 MICPC=MICF 1
5{3 013804 000576 CMOVE ' WRTEER ! IMM? <176
1217 013808 ouT BR, RANDB! ONPR
1) 000710 MICPC=MICPL+1
(1) 013806 061270 (MOVE 'WROUTX!BR! (RANDB! ONPR) >
1218 ;
1213 013610 RL3:  NOP 1BUS, RCVDAT, O : INPUT CHARACTER AND DISCARD
1) 000711 MICPC=MICPL+]
a3 013610 20200 (1BUS'RCVDAT! 0>
1220 013612 STRTE  RCVM
(13 000712 MICPC=MICPC+l
;1) 013812 000716 MOVE 'WRTEBR! IMM! <RCVM-INIT8777. 23>
1221 013814 ALWAYS REXIT
1) 000713 MICPC=MICPC+]
g{; 013614 100450 (JUMPYALCOND! <REXIT-INIT33000#4> ! <REXIT-INIT8777/2>)
“ 1)
1222 ;
1223 001 .IF NDF SLOW R
1224 013616 QLl:  BRO IOLE :NPR GOING --GET oUT
(1) 000714 MICPS=MICPC+]
Eﬁ 01316 102051 «<JUMPYBROCON! ( IDLE-INIT83000%4> ! < IDLE-INIT377725)>
1225 01220 ALWAYS RL?
(1) 000715 MICPC=MICPC+]
(1) 01320 10477 (JOMPYALCONDY (RL2-INIT33000#+> ! (RL2-INITS777 2>
1228 530 .ENDC
1227 :



JM.l1l COCMP PROTOCO. IMPLEMENTATION

OLTHMGH. MRC

1854

1231
1232
23

X

.
.

[ 2
U o

PR N T T I e e T N Y Y TR el I ST N Y Y

TENERNEY M4 L ENREARY ;] UL SR SRy R 3 & LEVENRE SRV ¢ EVRENSNPY | « ROEUFERVE N EOPENPEN

Y ¢ o POVENRNIYT | R

r—
e —r

N 4§ N

[ )

w A fUs om0,

[
=~

— [ —
~~ e Y XY IR iV i i R e N e L W and WY Lo W AR an N
LV ]

[

P
R X at X 1 § PN ARY

Peb 2P apapodst Lpb obo L bmpot=s L ropabuabodsbopa [ papap

- -

[ NS Y '\.'\-"\

g13622
013be2
J13624
C13s24
013626
0.3626
013630
C13e30
013632
013632
0i3e34
013634
013e36
013636
013640

CLl3eM4C

Cl3t4e
013642
013644
013644
013646

C13646

06-DeC-76 11:34

3007 1€
120620

09C71?7
iJe35!

000720
02320C

Q28721
02064C

013151

aoc

0CC73C
00!
010C14

-
(ST

MRCY1l 27(1306) 14-DEC-76 16:Y4 PAGE 6-56 PRGE :

F10

RCVM--PROCESS CRC4--END OF DATA MESSAGE

RCVM:

. BTThE REVH--PRO”ESB Sncu--sno OF DATA MESSAGE
:ENTERED FROM IDLE L00
: IF CRC CORRECT -- QUEUE INTERUPT AND UPDATE RESPONSE

:1F CRC WRONG SEND NAK

BRWRTE 1BUS, UBER -READ UNIBUS BR RESISTCR
MICPC=MICPC+}

(MOVE ' WRTEBR! IBUS! <UBBR> >

BRO NXMERR :NON-EXISTANT MEMCR/
MICPC=MICPC+]
«JUMP!BROCON! (NXMERR-INIT3300C#4> ! «NXMERR-INITS?777/2>>

SP IBUS, RCVDRT, SPJ :RERC CRC CHARACTER
MICPC=MICPC+
(MOVE!SPX! IBUS!RCVDAT!SPC»

BRWRTE IBUS, RCVCON
MICPC=MICPC+]
(MOVE 'WRTEBR? IBUS! <RCYCONY »

:RERD RECEIVER CONTRCL REGISTER

8RO RCVMI :IF CRC GOOD -- PRCCESS
H}CPC=H£SPC+1
<JUMP!BROCON! (RCVM1-INIT330C0%4> ! <RCVM1-INIT3777/2>>

BRWRTE BR,SELA!SPI :READ STATUS BYTE
MICPC=MICPL+]
(MOVE !WRTEBR!BR! « SELA!SPi>>

BR7 RHX ;CRC ERROR IN BCOT MOCE - FLUSH
MICPC=MICPC+l
< JUMP!BR7CON! <RHX~-INIT33000#4, ! {RHX-INIT8777/2>>

LOMA  IMM,T :ELSE SEND MAK --DATA ZRROR
MICPC=MICPCt!

.IF IDN IMM, IMM

<Hg¥E!LDHRR!IHH!<T&3??:\

.1
(MOVE!LDMAR! IMM! - T>.
.ENDC

MEMINC IMM,2 «NAK ~YPE
nchc:nrcpcli
(MOVE 'WRMEM! INCMAR IMM! . 212

MEMINC IMM, 302 :OATA ERFIR SLBTYPE

MICPC=MICPC+]
(MOVE ! WRMEM! INCMAR! IMM! < 302" »

LDMA  IMM, NDATS
MICPC=MICPC4]

.IF ION IMM, IMM
'H?VE!LDMRR!IHH!(NDRTS&3??»>

.IFF
(MCVE!LDMAR! IMM! <NDATS>®
.ENDC

Jia2



amCll COCMP PROTOCOL IMPLEMENTRTION
06-DEC-76 11:3%

Ol ohGh. MAC

P
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Poap-
ofu-
[N © ¢ ARNERNINUT | , R

a— s
? Nt

3 [ o
IR IR 4 ¥ RO IN | § PRVt NS
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C1368C
J13650

013654
01365+
013e5¢e

i385t

002731
1045852

000732
0Cl
0ic177

a0c

0007323
000413

000734
i.4522

MACY1l 27(1006) I4-DEC-76 16:44 FAGE 6-57 Paot:

Gl0

RCVM--PROCESS CRC4--END OF DATA MESSAGE

RCVMO:

Q&NQYS RH ; SEND NRK
MICPC=MICPC+1
<JUMP!ALCOND! <RHS-INIT33C00%4> ! «RHS-INIT3777/2>)

LOMA JMM, ((RTHRS+3»> ;PCINT T2 ERROP WCRC
MICPC=MICPC+]
LIF ION IMM. IMM

<?ggE!Lonnn!1nns<<RTHn5+3;3377>,
(MOVE'LDMAR! IMM! < (RTHRS+37 >
.ENDC

BRWRTE IMM, 10 .MAINT MESSAGE ERROR
MICPC=MICPCHL
(MGVETWRTEBR! IMM? ¢ 10>

ALWAYS RCEXY ;GIVE FRTAL ERRCR

MICPC=MICPC+1
«JUMP!ALSIND! <RCEXY-INIT330CC#4> ! (RCEXY-INITSZ77 /2>

J122



JMell COCMP PROTOCOL IMPLEMENTHTION
06-DEC-76 11:34

”CVH-h MAC

128
{52k
25823
1254
i255
tl‘

— [,
DN 4§ PoNPIRNPEN 12 1 AN

[ 3K o
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IR |V EWoNPEN (TP NP o VT A T

Py pap—-
cnane (P~ Y AV Pt Tt AV [ AV E NNy s VS W aN 1 § P NP PN o 1]

[
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(SRS | DY NRN -ﬂs;ww“‘(nvh-\d‘\-'\_ﬂwuuu\.‘mu\_n\_-.—\.-\z (WY on NFRNSFENIIN ¢ T+ ¢« D RNFENIRN FUFRNRNDY ) o RV

013t6C
31366C
013682
C13s682
013&e4
013664

013566
C136k6
013670
913670
gl3e72
013672
013674
013874
013676
C13676
C137C0
013700

81370z
013702
C13704
C13704
01373¢
013708

000735
02060C

00C736
060373

000737
10574¢

020740
0e0s21

000741

167343

000742
104415

000743
0Ccose3

Q03744
0B326!

000745
10441C

000746
0631e4

000747
115712

000750
Ruis) Y

MACY1l 27(1006) 14-DEC-76 1b:44 FHGE E-58 Saat:

H10

EM2--PROCESS RLD MESSAGE

RHX:

.SBTTL EM2--PROCESS RLD MESSAGE
:ENTERED FROM IDLE LOOQP
: IF RLD PRSSWORD CHECKS TRIGGER THE BCOT ROM

BRWRTE 1BUS,RCVDAT .READ THE CHAR
MICPC=MICPC+]
(MOVE'WRTEBR! IBUS!<RCVDAT>>

CMP BR,SP13 :18 IT A MATCH
HICPC-HICPC+1
(SUBTC'BR!SP13)

Z EM3
MICPC=MICPC+1
«JUMP!ZCOND! <EM3-INIT33CO0*> ! <EM3-INIT3777/2>>

:FALL INTO R
BRWRTE BR,AR!SPI :READ STATUS BYTE SHIFTED LEF”
MICPC=MICPL+]

<MOVE'!WRTEBR!BR! ¢<RR!SP1>>

BRY 108 :OLE RECEIVEC IN NORMAL MODE
MICPC=MICPC+]
<JUMP!BRYCON! < 108-INIT33000%4> ! < 108-INIT3777/2>>

ALWAYS FLUSH :ALREACY IN MAINT MODE

MICPC=MICPC+l
<JUMP!RLCOND! <FLUSH-INIT33C0C#4> ! «FLUSH-INIT3777,8>

BRWRTE IMM, 163 :MASK TO CLEAR ALL MAINT RELATED 917§
MICPC=MICPC+]
(MOVE *WRTEBR! IMM! (163>

SP BR, RANDB, SP1 :CLEAR THEM
MICPC=MICPL+]1
{MOVE 'SPX!BR! RANDB!SP1

QLWAYS FLUSH
MICPC=MICPC+]
C(JUMP!ALCOND! <FLLSH-INITE300C#4> ! <FLUSH-INITS777 725>

SP BR, DECR, SP4 : DECREMENT CHARACTER COUNT BY INE
MICPC=MICPE+]

(MOVE!SPX!BR!DECAR!SPY®

Z EMTRIG : TRIGGER AC LOW

MICPC=MICPC+l
<JUHP'ZCOND'<EHTRIG’;NIT&3UQG!4>'<EHTRIh-INI'& 7.2y

ALWAYS IOLE
MICPC=MICPC+1
(JUMP!ALCOND! < IDLE-INITS3000#4> ! « IDLE-INITS777 /2>



OMC11 CDSMP PROTOCOL IMPLEMENTATION
06-DEC-7B 11:34

DChGH
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-MAC

013710

g13710

013712
013712
013714
D13714
013716
013716
£.3720

813728

JC1

ODCESI
oi0l

00!

20075z
018401

000753
CC2400

833230

006755
114524

I10

MACY1l 27(1006) I4-DEC-7B 16:Y4 FAGE 6-59

EM2--PROCESS RLD MESSAGE

. JE _NDF SLOW
.gBTTL NXHSRR ---NON EXISTANT MEMORY HANDLER

NXMERR: LDMA IMM, (<(RTHRS+3>> ; ACORESS ERROR LINK
HICPC=HICPC+*HM

IF é?” b {iix .
<?gg TLDMAR! IMM! (<RTHRS+3>3377>>
(MCVE'LDMAR! IMM? < (RTHRS+3> *»
.ENDC

MEMINC IMM,1

MICPC=MICPC}1
(MOVE 'WIRMEM! INCMAR! JMM!I 1>

ngn énn 0
MICPC=MICPCY]

(MOVE 'WRMEM! IMM! <0>>

5P MEMX, SELB, SP10 . 3_EAR STATUS
nxSPE=nscPc+l

<MOVE Y SPX 'MEMX ' SELB!SP1D»

ALWAYS RCEXX

MICPC=MICPC+!
¢JUMP!ALCOND! <RCEXX-INIT330CC#+ ! RCEXX-INITRT77. 27>

(NXM ERRCR 2IT



oMC1l DOCMP PROTOCOL IMPLEMENTATION
DDCHGH.

187

1578
128C
L
12823
1284

1588

1287

1688

1290
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MRC

013722
013722
013724
013724
013726
013726
013730
C13730
013732
013732
013734
013734
G13736
013736
013740
013740
013742
213742

06-DEC-76 11:34

ai

oac

C30756
060e2!

000757
103742

000760
0C0613

000761
06330!

000762
100742

800?63
00404

000764
0e3C00

000765
110601

C007et
CO0404

MACY1l 27(1006) 14-DeC-76 16:44 FAGE 6-80 PRGE :

J10

MXMERR ---NON EXISTANT MEMORY HANDLER

:EPDBF SLOW

.SBTTL SELQSY--ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WCRD

SELQSY: SHBES sp?BUQLHQVBRGQEbED BY FIRST INSTR IHEED%B&E&CTERINTO SFS ANC THE B8R

5%:
109:

15%:

20$:

300T:

RESEXT:

TRBMXT:

158 :SELECT SET?--BRANCH
anuars BR, AR!SPS SHIFTBR %EFT
8R7 20d 'FIN
BRWRTE IMM, 7?7 nnsx ro BR
SP BR, RANDB, SPS : TURN OFF SELECTANDFINAL
.ALWAY BR.INCR, SP3'PAGE!
BRWRTE IMM, 200 :SET OK TO SEND
aP“nY § ,AORB, SP10 :IN LINE STATUS WORD
ahunr MM, 20 : SETCLEARACTIVE
SP BR,AORB, SP10 - IN LINE STATUS WORC
ALwAys 10%
.PAGE
ENDC
BRWRTE BR,SELA!SPI .SEE IF IN MAINT. MOOE
MICPC=MICPL+]
(MOVE 'WRTEBR! BR' (SELA!SP1> >
BR? RA3 :BRANCH IF SO ANC TREAT DLE LIKE MUM. ™SG.

MICPC=MICPC+1 "
< JUMPBR7CON? <RA3-INIT83000#4> ! ¢(RA3- INIT8777/2>)

BRWRTE IMM,210 +MASK TO SET MRINT MOCE AND DLE RECV'D

MICPC=MICPC+l
(MOVE!WRTEBR! IMM!<210>>

5P BR, RORB, SP1 :SET THE BITS
MICPC=MICPL+1
(MOVE ! SPX!BR!A0RB!SP1>

ALWAYS RRS :TRER™ LIKE NUMBEREC MESSAGE
MICPC=MICPC+] . -
«JUMP!ALCOND! <RA3-INIT3300024> ! <RRA3-INITS777/2>>

BRUWRTE IHN 4 :RACD TO MXT BITS
MICPC= é? 8

(MOVE TWRTEBRY IMM! <4>>

SP BR, RDD, SPQ

MICPC=MICPL+]
¢MOVE ! SPX!BRYADD! SPO>

ALWAYS TH3X
MICPC=MICPC+]
(JUMP!ALCOND! < TH3X-INIT33000#4> ! < TH3X-INIT37772>>

BRWRTE IMM.4 - INCREMENT MXT
MICPC=MICPC41
<MOVE'WRTEBR! IMM! <4>>

Cigt
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K10

MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE 6-Bl
NXMERR ---NON EXISTANT MEMORY HANDLER

ATHRES:

SP 1BUS, UBBR, SPO
MICPC=MICPC+]
(MOVE ' SPX! IBUS ! UBBR! SP0>

ouT BR, ADD! 0BR
MICPC=MICPL+1
<MOVE ' WROUTX?BR! <ADD! 0BR>>

ALWAYS ECX
MICPC=MICPC+l
<JUMP!ALCOND! <ECX-INIT83000%4> ! <ECX~INIT3777/2>>

;RERD BR CONTROL

BRWRTE IMM.2
MICPC=MICPC4]1
(MOVE 'WRTEBR! IMM! ¢2>)

ALWAYS ERRXX
MICPC=MICPC+l
«JUMP!ALCOND! <ERRXX-INIT33000#4> ! <ERRXX-INIT3777/2>>

.REPT Y
$ZERO

. ENDR

$Z2ERQ
MICPC=MICPC+l
000000

$ZERQ
MICPC=MICPC+!
000000

SZERQ
MICPC=MICPC+!
000000

$ZERQ
MICPC=MICPC+]
0CooCa

PRCE:

8127



L10

OMC11 COCMP PROTICOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:94 FAGE 6-62 PAGE: 0128
DOIHGH.MAC  0b-DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER
1210 0137 _=INIT+2000
131§ 253788 aiRELss9
igg? .SBTTL TMTDA--TRANSMITTER DISPATCH RCUTINE
1332 013766 TMTDA: BRWRTE S. TMTCON :READ TRANMITTER CONTROL REGISTER
Y18 001000 Ezc§c=nrégg+i 2
53 013766 020620 (MOVE ' WRTEBR! IBUS! < TMTCON> >
1323 013770 Ry RBLSELA, 2!PAGED . 1F REACY PROCEED
(1) 001001 MICPC=MICPL+]
;ig 013770 173202 (JUMP! BRYCON'!DP!SELA'2!PAGER)
{
1324 013772 ALWAYS 11 .ELSE IOLE
S 001002 MICPCEMICPC+!
(1} 013772 9045 (JUMPYALCONDY 1 11-INIT3300024> 1< I1-INI8777/2,
el



M10

OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:%4 PAGE 6-63 PRGE: 0129
OCCHGH.MARC  08-DEC-76 I1:34 TMTA--FIRST CHARACTER OF HEADER
igsg .SBTTL TMTA--FIRST CHARACTER OF HEADER
1328 013774 TMTR:
1329 s JIF DF  SLOW
1339 BRWRTE BR,AA!SPI0 sSHIFT LEFT
1331 BR7 RCYCK
1332 TAl:
1333 000 .ENDC
1334 013774 BRWRTE BR,SELA!SP1Q : REREAD STATUS
(1) 071003 MICPC=MICPL+]
513 013774 060610 (MOVE ' WRTEBR!BR! ¢SELA!SP10>>
1335 013776 BRO MUMSYN : IF UNNUMBPENDING -- SEND IT
(1) 001004 MICPC=MICPL+]
515 013776 112007 ¢JUMP!BROCON! < NBMSYN-INIT83000%4> ! <NUMSYN-INIT3777/2>>
1336 014000 BRSHFT
(1) 001005 MICPC=MICPC+l
Ei% 014000 001620 (MOVE ! SHF TBR! WRTEBR! SELB>
1337 014002 BRY IDLEQ s IF START MODE--EXIT
(1) 001006 MICPC=MICPC+]
fig 0.4002 103063 ¢ JUMP'BRYCON? < IDLEO-INIT8300024> ! < IDLEQ-INIT8777/2>>
1338 001 . .IF DF SLOW
1339 BR1 NUMSYN :1F LINE HAS GONE IDLE SEND SYN
1340 'ELSE--START TO SEND MESSAGE
1341 000 .ENDC
1342 001 ' .IF NDF S$LOW
1343 014004 NUMSYN: BRWRTE BR, <SELA'SP10> :READ LINE STATUS WORD
(1) 001007 MICPC=MICPL+1
fig 014004 060610 (MOVE ! WRTEBR!BR? (SELA!SP10>>
1344 014006 BR? 5§ :IF OK TO SEND--PROCEED
(13 001010 MICPC=MICPC+l
fﬁ 014006 113412 ¢ JUMP'BR7CON? <53-INIT53000%4> ! <5§-INIT8777./2>>
1345 £14010 ALKAYS 1l :ELSE--IDLE
(1) 001011 MICFC=MICPC+]
Ei? 014010 100454 ¢JUMP!ALCOND? (11-INIT83000%4> ' <11-INIT8777/2>>
)
134 014012 53: BRWRTE 1BUS, MODEM :ARE WE STILL SENDING”
(1) 001012 MICPC=MICPC+]
Ei; 014012 020660 <MOVE ! WRTEBR! IBUS! <MODEM>>
J
1347 014014 BRSHFT
(1) 001013 MICPC=MICPC+]
Eia 014014 001620 (MOVE! SHF TBR!WRTEBR! SELB>
1348 014016 BRY 11 .RTS SET? IF SO WE ARE--STALL
(1) 001014 MICPC=MICPC+l
Eii 014016 103054 ¢JUMP!BRYCON? < I1-INIT33000%%> ' <I1-INIT8?777/2%)
1349 014020 BRWRTE IMM,373 :MASK TO TURN OFFLINE IDLE
(1) 001015 MICPC=MICPC+]
(15 014020 000773 (MOVE'WRTEBR! IMM?<373>>

- —— — . a— -——— e - — -
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACYIl 27(1006) 14-DEC-76 lH:44 PAGE 6-BY PRGE: 0130
DDCHGH.MAC  0B-DEC-76 11:34 TMTR--FIRST CHARACTER OF HEADER
(0
1:%0 014022 Sp BR, RANDB, SP10 : IN LINE STATUS WORD
(1) 001016 MICPC=MICPE+1 ‘
515 014022 063270 (MOVE ! SPX! BP! ARNDB! SP10»
135! 014024 TSTRTE TMTAL
(1) 001017 MICPC=MICPC+]
(1) 014024 000424 <nove-uarsan'1nn-<rnrn1 -INIT8777/2))
(1) 30102C MICPC=MICP
(1) Dl4026 063222 <MOVE'SPX'BR'SELB'SPE>
1352 014030 BRWRTE  IMM, 12
(1) 001021 MICPC=MICPC+]
EB 014030 000412 (MOVE 'WRTEBR! IMM! < 12>
1353 014032 SP BR, SELB, SP6 -STORE IN SPg&
(1 001022 MICPC=MICPL+]
Eig 014032 063226 (MOVE 'SPX!BR!SELB!SP&>
1354 014034 ALWAYS Il :BACK TO IDLE LOOP
(1) 001023 MICPC=MICPC+!]
g%; 014034 100454 ¢JUMP*ALCOND?! (11-INIT&3000%%> ! (I11-INIT3777/2>>
L
1355 Di4036 TMTRL: SP BR,DECA, SPE :DECREMENT SYN COUNT
(1 001024 MICPC=MICPL+]
Eig 014036 063166 (MOVE ' SPX ! BR!DECR! SP6>
1256 014040 2 TMTEXT
(1) 001025 MICPC=MICPC+]
E;; 014040 111432 <JUMP'ZCOND! ¢ TMTEXT-INIT3300Ck4> ! < TMTEXT-INIT3777/2))
1387 014042 OUTPUT IMM, ¢<1'OTMTCO) -MRITE SOM TO TMTR CCNTRL
(1) 001026 MICPC=MICPC+1
if; 014042 002011 (MOVE ' WROUT! IMM! <1 1OTMTCO>>
}358 014044 BRWRTE _IMM,226 :SYNC CHAR
(1) 001027 MICPC=MICPC4]
5{; 014044 000626 (MOVE ! WRTEBR! IMM! (228
1359 014046 OUTPUT BR.<SELB!TMTDRT> :SEND THE CHARACTER
(1) 001030 MICPC=MICPL+]
E{? 014046 062230 ¢MOVE ' WROUT? BR'(SELB TMTDAT>>
)
136C 014050 ALWAYS 11
(1) 001031 MICPC=MICPC+1
Eii 014050 1004SY < JUMP! RLCOND'(II -INIT83000%4> ! <11-INIT8777/2%>
1361 0oo0 .ENDC
13e2 014052 TMTEXT: BRWRTE BR, <SELA!SP10) :UNNUMB MESSGE"
(13 001032 MICPC=MICPE+1
Eii 014052 060610 (MOVE ! WRTEBR!BR! (SELR!SP10?>
1363 014054 BRO TMTUN :IF S0 --BRANCH
(1 001033 MICPC=MICPC+]
E {} 014054 112043 «JUMP!BROCON! < TMTUN-INIT3300024> ! < TMTUN-INIT3777/2%>
J
1364 014056 TSTATE TMTB



OMC11 COCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34
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.MAC

014056

014060
014062

014062
014064
014064
014066
014066
014070
014070
014072
0i4072
014074
014074

014076
014100

014100
0141Ce
Ci4102
014104
014104
0141086
014106

001034
0004S1
201035
063222

001036
060601

001037
113447

00104C
0006C!

001041
062230

001042
190454

001043
000610
001344
0e3222

001045
0c0o40s

0010SC
110441

0d1

MACY1l 27(1006) 14-DEC-76 1b6:4%4 FAGE 6-85 PAGE :

Bll

TMTR--FIRST CHARACTER OF HERDER

TMTRS:

TMTUN:

TMTBT:

NUMSYN:

c3:

MICPC=MICPC+1
(MOVE'WRTEBR! IMM! < TMTB-INIT&777/2>>
MICPC=MICPC+1

(MOVE ' SPX!BR!SELB! SP2>

BRWRTE BR,SELA!SP1

MICPC=MICPL+]

(MOVE ! WNRTEBR?BR! (SELR!SP1>>

BR? TMTBT ; IF S0 SEND DLE
MICPC=MICPC+l
(JUMP!BR7CON! (TMTBT-INIT&3000%'4> ! < TMTBT-INIT3777/25)

BRWRTE IMM,201 ELSE STORE SOH
MICPC=MICPCH]
(MOVE ! WRTEBR! IMM! ¢<201>>

OUTPUT BR, <SELS! TMTDRT> :IN TMT SILOC
MICPC=MICPL+]
¢MOVE ' WROUT ! BR? (SELB! TMTDAT>>

ALWAYS 11
MICPC=MICPC+1
<JUMP!ALCOND!<I1-INIT33000%4> ! (I1-INIT8?777/2>>

TSTATE TMTI
MICPC=MICPC+1

(MOVE !WRTEBR! IMM? (TMTI-INIT8777/25>

MICPC=MICPC+]

(MOVE ! SPX!BR! SELB! SP2)

BRWRTE IMM,S :ENG TO B8R
MICPC=MICPC+1

CMOVE 'WRTEBR! IMM! <5>)>

ALWAYS TMTAS
MICPC=MICPC+1
<JUMP!ALCOND! < TMTARS-INIT33000%4> ! <TMTAS-INIT&?77/2>>

BRWRTE IMM, 220 -WRITE A DLE TO BR
MICPC=MICPC+]
(MOVE'WRTEBR! IMM! <220>)>

ALWAYS TMTAS :SENC IT
MICPC=MICPC+1

;ARE WE IN BOOT MOOE

" (JUMP!ALCOND! < TMTRS-INIT33000%4> ! < TMTRS-INITS777/2>>

.IF DF SLOW

BRWRTE BR,<SELR!SP1D> ;RERD LINE STATUS WORD
BR7 5§ ; IF_ OK TO SEND--FRCCEED
ALWAYS Il ;ELSE--IDLE

BRWRTE IBUS,MODEM :ARE WE STILL SENDING?

BRSHFT

3131



Cll

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FAGE 7 PAGE: 0122
DDCHGH.MAC  06-DEC-76 11:34 TMTA=--FIRST CHARACTER OF HEADER :

1383 BRY 11 “ sRTS SET? IF SO WE ARE--STALL

1384 BRURTE 1IMM,373 sMASK TO TURN OFFLINE IDLE

1385 Sp BR, RANDB, SP10 +IN LINE STATUS WORD

1385 TSTATE THiAL

1387 BRWRTE IMM,10



OMCll COCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

OCCHGH. MR
1389

(8
(§)

Dl1

MACY1l 27(1006) 14-DEC-76 1b6:44 FAGE 8
TMTA--FIRST CHARRCTER OF HEADER

5P BR, SELB, 5P
TMTRL: SP BR, DECR. SPE
Z TMYEXT

SUTPUT  IMM, (120TMTCO>
BRWRTE IMM, 226
ALWAYS TMTAS

.ENOC

; STORE IN SP&
; OECREMENT SYN COUNT

‘WRITE SOM TO TMTR CONTRL
; SYNC CHAR

PAGE :

0133



Ell

OMC!] DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 PARGE B-1 PRGE: 0134
DOCHGH.MAC  06-DEC-7& 11:34 TMTB--OUTPUT FIRST CHAR OF COUNT
5335 _SBTTL TMTB--OUTPUT FIRST CHAR OF CCUNT
1339 014112 T™TB: (DMA  BR,SELA!SP1b :GETPOINTER TC NEXT TMT LINK
1 061051 MICPC=MICPL+]
N 001 .IF IDN BR, IMM .
A <?9¥E!LOHﬂk!lﬂﬂ!(SELQ!SPIB&3(?)>
1] 014110 070Z1& ¢MCVE!'LDMAR'BR! <SELA'SP1&)> >
’§§ 00 .ENDC
1430 D14112 MEMING IMM,3 .WRITE MSG TMTED T3 FLAGS
(1) 001052 MICPC=MICPC+]
E{} 014112 016403 <MOVE 'WRMEM* INCMAR! IMM! <35>
1401 014114 MEMINC BR.SELA!SP12 .PICK UP MSGNO
(1) 001053 MICPC=MICPC+] }
g{g 014114 078612 <MOVE ' WRMEM! INCMAR!BR! (SELA!SP12>>
{
1402 014116 STATE  TMTC : ADDRESS TMTR STATE
(1) 001054 MICPC=MICPC+]
(1) DI4ile 000476 (MOVE "WRTEBRY IMM! (TMTC-INITS777/2>>
1402 014120 TB0: P BR, SELB, SP2 s UPDATE IT
(1) 001055 MICPC=MICPE+]
5i3 0i4120 083222 ¢MOVE!'SPX'8R!SELB!SP2)
1404 14122 OUTPUT «(MEMX! INCMAR> , SELB! IBAL : WRI TELOWB' TEQFADDRESS
(1) 001056 MICPC=MICPC+]
gig 014122 0Se224 ¢MOVE 'WROUT ! MEMX! INCMAR? <SELB! I8A 1>
1436 o14124 OUTPUT (MEMX!INCMAR>,SELB!IBA2 :WRITE HIGH BYTE OF ACCRESS
1D 001057 MICPC=MICPC+!
Eii 014124 056225 (MOVE ' WROUT ! MEMX ! INCMAR? ¢SELB! IBR2> >
1406 014126 Sp MEMX, SELB,SP7  ;HIGH BYTE OF COUNT TC SP?
1 90100 MICPC=MICPC+]
(i) Cl14126 Q43227 (MOVE ! SPX!MEMX ! SELB! SP?>
1)
1407 WAIT TO MASK OFF MEM EXT. B8ITS
1408 014130 Sp IBUS, NPR, SPQ
(1 001061 MICPC=MICPC+]
gig 014130 123200 (MOVE ! SPX! IBUS!NPR!SP0>
Ve
1409 014132 BRWRTE IMM, 220
(1) 001062 MICPC=MICPC+]
E}% D:4132 1000E20 (MOVE 'WRTEBR! IMM! <220%>
1410 C14134 SP BR, ARNDB, SPQ
(i, 001063 MICPC=MICPE+]
;{; 014134 063260 (MOVE ! SPX ! BR! ARNDB! SPO>
L
1411 01412& 5P IMM, 300, SPe :MASK FOR MXT
(13 00104 MICPC=MICPC+]
;iy 014136 00320¢ MOVE ! SPX! TMM* 300! SP&>
1412 CI4140 BRWRTE MEMX! INCMAR, RANCB! SPE :TURN CFF {22
1 0010eS MICPC=MICFC+1
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£OZMP PROTICOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 FAGE 8-2 PAGE: 213€
JMAC  0B-DEC-75 II:34 TMTB--0UTPUT FIRST CHAR OF COUNT
214140 054666 (MOVE ' WRTEBR! MEMX! INCMAR! <AANDB! SP&) >
014142 OUTPUT MEMX,SELB!TMTDAT :ALSO WRITE COUNT TC TMTR SILZ
001066 MICPC=MICPC+]
Ci4142 042230 (MOVE 'WROUT ! MEMX ! (SELB! TMTDAT> >
S14144 BRSHFT :SHIFT BITS INTC CORREST POSITICN
N010E? MICPC=MICPC+]
o14144 001620 (MOVE ! SHF TBR! WRTEBR! SELB>
D14146 BRSHFT
001375 MICPC=MICPC+!
014146 00120 (MOVE ! SHF TBR! WRTEBR! SELB>
014150 BRSHF T
001071 MICPC=MICPC+!
014150 001620 (MOVE ! SHF TBRWRTEBR! SELB>
014152 BRSHF T
_ 601072 MICPC=MICPC+] )
014152 001620 (MOVE ! SHF TBRYWRTEBR! SELB>
014154 ouT BR, AORB! ONPR
001073 MICPC=MICPL+1
014184 961210 (MOVE ' WROUTX!BR! <AORB! ONPR> >
014158 SPBR  MEMX,SELB.SPS -LOWBYTE OF COUNT TS SPb
001074 MISPC=MICPC+]
014156 043626 (MOVE ! SPBRX ! MEMX! SELB! SPb>
0G1 JIF DF SLOW  ;#»a#%10/21-76

ALWAYS IDLE
ENDC

0co .
3c1 (IF NDF SLOW  ;¥#¥»#10-21,76
014180 ALKAYS 11
Jeiore MICPC=MICPC+] i o
14160 13044 < JIMPYALCOND! < T1-INIT3300C#%> < I1-INIT3777.2)
ooc

.ENDC
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J14162
cilbH
Cl415+
214166
g14166
CINI70
Ci4.70
g14172
014172
04174
19174
014176
314178
G142CC
214200
Cl4202

314202
014202

014204
14206

14208

0.4210
0i4210
cisgle

06-DEC-T6 11:34

001104
00C406

9C.11i0S
J63CTis

QC!

OO0
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MACY1l

Gll

27(1006) I4-DEC-76 1b:Y4 FRGE B-3 PAGE :

TMTC--QUTPUT SECOND CHAR OF COUNT

T™TC:

oL ¥

.SBTTL TMTC--OUTPUT SECOND CHAR CF COUNT

éRuRTE MM, 77 :MASK TO CLEAR MXT BITS
MTCPC=MICPC+]

<nove-unrsan'1nn'<7,>>

SPBR en AANCB, SP7 :CLEAR THEM

MICPC=M

+1
\MOVE'SPBRX BR!RANDB! SP7

OLTPUT DP <SELB'TH’DQT>

1CPC=MICP
(HOVE'kQOUT'DP'<SELB TMTORT >

BRWRTE IMM,TMLS
MICPC=MICPC+1
(MOVE ' WRTEBR! IMM! (TMLE> >

‘MRITE TO TMT 3I.0

:GET WRAPAROLNC ADLRESS

CMP BR,SP16 . WRAPARORLND
nécpgz CPé+1

UBTC'BR!SP1E?
4 108

MICPC=MICPC+l
+JUMP!ZCOND! < 108-INIT33G00%> ! < 10§~ INITR777 72>

BRWRTE IMM,6 :OFFSET TC NEXT LINK
MICPC=MICPC+1
CMOVE '"WRTEBR! IMM! <£>>

SP BR, ADD, SP16
MICPC=MICPL+1
«MOVE ' SPX!BR! QDE!:P15>

: LPCATE THE POINTER

.IF DF  SLOW
STRTE  TMTD
ALWAYS XEXIT

.ENDC

.IF NOF SLO

TSTATE TMTD

MICPC=MICPC+1 e
(MOVE ! WRTEBR! IMM! . THTD-INITS777 /2>
MICPC=MICPC+1

(MOVE ! 5PX! BR! SELB! SP2>

ﬁngESn 11 ;. ##x20CTOBER 29, 1376
UMP! RLCOND}<I1 INITS30C0»4> ¢ < II-INITS777.2>
.ENDC

BRWRTE IMM, TML] G0 BACK T FIRST LINK
MICPC=MICPCH]
'MOVE VWRTEBRY IMM! < TML 1>

SF BR, SELB, SP16
MICPC=MICPL+]

g

3%



H11

cMsi1 CDIMF PRCTICOL IMPLEMENTATION MECYL1 27(1008) 14-DEC-76 16:44 FAGE 8-4 PAiE:
FCIAch.MAC  OB-DEC-7b 11:34 TMTC--0UTPUT SECOND CHAR OF COUNT

) Zid2l2 08323 (MOVE!SPX!BR!SELB!SP16>

1443 J:4214 ALWAYS 5§

S 0311:3 MICPCZMICPC+]

~ 1 ©ociM21e 113838 JUMPYALSOND! <S§-INITS30C0#4> ! <5§-INIT3?777/3:

.4:;

(]
»—
“3
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Re
BI4216

gl4216
Cl422C

Sl422C
Jl4gze
glyze2
0l4z24
Cly2zM
Cl4z2eb

Cl422t

G14230
01423C
0l4232
Gl4232
Q14234
C14234

“p PROTOCEL by
06-DEC-76 |

CCLIIM
00cs24

00l11S
0B3.6b

gciiel
C4223C

JClle2
Jb3ecz2

€01i23
102454

F_EMENTATION
11:3%

I11

MACY11 27(1006) I4-DEC-76 1b:Y4 FHGE 8-5 PRGE:

TMTD--RESPONSE FIELD-NUMBERED MESSAGE

.SBTTL TMTD--RESPONSE FIELD-NUMBERED MESSAGE
TMTD:  STRTE TMTE

MICPC=MICPC+l

(MOVE'WRTEBR! IMM! (TMTE-INIT3777 /2>

SP BR,DECR,SPE ;ADJUSRT COUNT FOR TWO'S COMPLEMENT

MICPC=MICPL+]
¢MOVE ' SPX!BR! DECR! SP&>

C 102 ;NO OVERFLOW
MICPC=MICPC+]
«JUMP!CCOND! <TD2-INIT83000%4> ! < TC2-INIT3777 22>

., ggcgscn SPT :DECREMENT HIGH BYTE OF CGUNT
«no ET SPX!'BRIDECR!SPT)
TC2:  LDMA  IMM,ISPIl -RESP FIELD RDDR TO MAR

"{FP?‘”I?PC*
<nove'Lonnn'1nn'<15911537,>\

.IFF
(MOVE 'LDMAR! IMM! ¢ ISP11>)
.ENDC

*D3:  OUTPUT MEMX,SELB!TMTDAT :WRITE IT T0 SI.0
MICPC=MICPC+]
<MOVE *WROUT ! MEMX! ¢SELB! TMTDAT)>>

XEXIT2: SP BR, SELB, 5P2
MICPC=MICPL+]
«MOVE ! SPX ! BR? SELB! SP2>

ALWAYS 11}
MICPC=MICPC+l
(JUMPYALCOND!<I1-INIT8300C#4><I1-INIT8777/2%)

- - - - —— =



OMCil CDSMP PROTOCOL IMPLEMENTATION
-MRC 06-DEC-76 11:3+
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Cl4236
014236

014236
Gi424C
014240
0l4242
014242
Ol4c4y4
014244
014246

gl424
014250

024252

124453

01125
102054

JJd1126
080s.2

J11

MACY1l 27(1006) I4-DEC-76 16:44 PAGE 8-%
TMTE--NUMBER FIELD--NUMBERED MESSRGE

TMTE :

.SBTTL TMTE--NUMBER FIELO--NUMBERED MESSAGE

SPBR  IBUS,NPR,SPO ;READ NPR CONTROL REGISTER
ezl
(MOVE TSPBRY! 18US! NPR! SPO*

BRO Il ;BUSY - GET QUT

MICPC=MICPC+]
<JUMP!BROCON! <11-INIT83G00#4' ! <I1-INIT8777/2>>

BRWRTE BR,SELA!SP12
MICPC=MICPL+]
¢MOVE 'WRTEBR!BR! (SELR!SP12>>

OUTPUT BR, <SELB!TMTDAT> WRITE IT TO THE SILC
MICPC=MICPL+]
<MOVE *WROUT!BR! (SELB! TMTDAT»>

STATE  TMTF

MICPC=MICPC+

<H8VE!N£$ESR§IHH!<THTF-INIT&???/2>>

ALWRYS TH3

MICPC=MICPC+!
(JUMP!ALCOND! < TH3-INIT33C00#4> ! « TH3-INIT8777/2>>

PRGE :

G139



K1l

oMc1l COCMP PROTOCOL IMPLEMENTATION Macyll 27(1006) 14-DEC-76 16:44 FAGE 8-7

DOCHGH.MAC  06-DEC-7B 11:34 TMTF--NUMBERED MSG ADDORESS FIELD
{3;5 .SBTTL TMTF--NUMBERED MSG ADDRESS FIELD
1473 014282 TMTF:  STATE  TF!
(1) 001132 MICPC=MICPC+1
(1) qugga 000537 <HOVE!NRTEBR!IHH!(TFI-INIT&???/2>>
42 014584 F2: SP BR, SELB, P2
D 001133 MICPC=MICPL+]
5%% 014254 063222 ¢MOVE ! SPX!BR! SELB! SP2>
L
1475 014258 BRWRTE IMM, 1 :LOAD ADDRESS
D 001134 MICPC=MICPCH1
(ig 214256 000401 (MOVE !WRTEBR! IMM! (1> »
L
1476 0oL .IF NDF SLOW
1477 D14260 TF3: OUTPUT BR. <SELB! TMTDAT>
(1 001135 MICPC=MICP{+1
g{} 014260 062230 (MOVE 'WROUT ! BR! <SELB! TMTDRT>>
{
1478 014262 ALWAYS Il
(1) 001136 MICPC=MICPC+l
gi; 014262 100454 (JUMP'QLCOND! < I1-INIT83000%4> ! (I1-INIT3777.2»
\
1479 0oc .ENDC
1485 001 "IF OF SLOW
148] ALWAYS TMTAS
1482 sl .ENGC



oMC11 COCMP PROTOCOL IMPLEMENTRTION

OCCHGH. 06-DEC-76 11:34
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VAR )

MARC

014264
014264
014266
014266
31427C
014270
014272
0l427e
14274
Ci4a274
014276

014276
G14300

014300

00114l
062230

001142
020500

001143
112182

00114y
00CE4e

001145
1135863

L1l

MACYIl 27(1006) 14-DEC-76 16:44 FAGE 8-8
TF1-NUMBERED MSG HERDER EOM

TF1:

.SBTTL TF1-NUMBERED MSG HERDER EOM
BRWRTE MM, 2

MICPC=MICPC+]
<novs-unrsan-1nn-<a>>

OUTPUT BR, <SELB'!0TMTCO>
MICPC=MICPL+]
¢MOVE 'WROUT! BR'(SELB'OTHTCO))

OUTPUT BR, <SELB! TMTDAT>
MICPC=MICPL+]
<MOVE 'WROUT!BR! (SELB' TMTDAT>>

BRWRTE IBUS, 1IBAl
MICPC=MICPC+!
¢MOVE 'WRTEBR! IBUS! < 1IBA1>>

8RO TMTF1
MICPC=MICPC+1

PRGE :

;EOM  MASK TO BR

;UPDATE TMTR CONTRCL REGISTER

; OUTPUT A GARRBAGE CHAR

:RERC LOW ORDER FROM INBH

; IF 00D BYTE--BRANCH

<JUMP!BROCON! < TMTF 1-INIT33C0O0x4> ! (TMTFI-INIT3777/2)>

STRTE _TMTH
MICPC=MICPC+l
(MOVE!WRTEBR! IMM! < TMTH-INIT3777/2>>
ALWRYS XEXIT
MICPC=MICPC+]

¢(JUMP!RLCONC! «XEXIT-INITS3000%4> ! < XEXIT-INITS777/2>5

014}



ML1

OMCI1 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FPAGE 8-9 PRGE: 0Ol42
DOCHGH.MAC  06-DEC-76 II:34 TF 1-NUMBERED MSG HEARDER EOM
1493 cRExRExRxXRXXETIME CRITICAL PATH--MODIFY WITH GRERT CARE
i:g; .SBTTL TMTH--ROUTINE TO OUTPUT DATA CHARACTERS
1496 014302 ™MTH:  &PBR  I1BUS NPR, SPO :READ NPR CONTROL
) 001146 MICPC=MICPC+]
g{i 014302 123800 (MOVE ! SPBRX! IBUS!NPR! SPQ}
1487 00l IF NDF $LOW
1498 014304 BRY 13 :IF RECV NPR --PROCESS
(1) 001147 MICPC=MICPC+]
Eig 014304 113i51 ¢ JUMP!BRYCON? <5$-INIT83000%4> ! (5$-INIT3777/2>>
1433 00C .ENDC
1500 014306 ano :IF NPR IN PROGRESS --BRANCH
(1 001150 MICPC=M 1cpc+1
gig 014306 102054 ¢JUMPYBROCONY ¢ 11-INIT83000%4> ! <I1-INIT8777/2>>
1501 014310 53: OUTPUT IBUS. (INDATL1!TMTDAT :WRITE THE EVEN CHAR TO TMT SILO
(1) 001151 MICPC=MICPC+]
Eii 014310 022010 (MOVE 'WROUT! IBUS! ¢ INDAT1! TMTDAT>>
1502 014312 SP 18US, IIBR1,SPO :READ LOW BYTE OF BA TO SP
(1) 001152 MICPC=MICPC+i
Eig 014312 023100 <MOVE!SPX! IBUS! 11BA1!SPO>
15803 C14314 OUTPUT BR, ¢ INCA! IBA1> :OUTPUT INCREMENTED BA
(1) 001153 MICPC=MICPE+1
ff; 014314 062064 ¢MOVE 'WROUT'BR* ¢ INCA! IBRI1>>
1504 014316 SP BR, DECR, SP& : DECREMENT CHRRACTER COUNT
(1) 001154 MICPC=MICPC+1
Eii 014316 063166 ¢MOVE ! SPX! BR! DECR! SP®&>
1505 014320 C THE :NO OVERFLOW
(1) 001155 MICPC=MICPC+1
gig 014320 111160 (JUMP!CCOND! < THo-INIT3$3000%4> ! < THE-INIT8777/2>>
1506 014322 SP BR, DECR, SP7 :DECREMENT HIGH BYTE OF CCUNT
t1) 001156 MICPC=MICPL+ +]
Ef? 014322 063167 (MOVE'SPX!BR!DECA!S
)
1507 014324 Z HEHL :BYTE COUNT ZERQ
(1) 001157 MICPC=MICPC+1
Ei% 014324 115407 ~ (JUMP*ZCOND! <HEH1-INIT33000%4> ! <HEH1-INIT8777/2>>
1508 014326 THE
1509 001 .IF NOF $LOW
1510 014326 BRWRTE IBUS TMTCON :RERD TMTR CONTROL CSR
(1 001160 MICPC=MICPC
Ef% 014326 020620 <HOVE'HRTEBR‘IBUS'(TMTP0N>>
1511 014330 BRY THS :IF MORE ROOM IN SILO-~-BRANCH
(1) 001161 MICPC=MICPC+l
(1. 014330 113165 ¢ JUMP!BRYCON? < TH3- INIT83000%4> ! < THG-INIT37772)>
e
122 000 .ENGC
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACYLl 27(1006) 14-DEC-76 16:44 PAGE 8-10 PAGE: 0142
OOZHGH.MRC  06-0EC-76 11:34 TMTH--ROUTINE TO OUTPUT DRTR CHARACTERS
1513 014332 TMTF1: STATE  TMTHO
) 001182 MICPC=MICPC+1
¢1) 014332 000565 (MOVE !WRTEBR! IMM! ( TMTHO~INIT&777/2))
1514 001 .IF DF stou
iSis ALWAYS XEXIT
1818 000 .ENDC
1517 001 .IF NDF $LOW
1518 014334 XEXIT: SP BR, SELB, SP2 :STORE NEW TRANSMIT STATE
(1) 001162 MICPC=MICPL+]
fii 014334 063222 (MOVE!SPX!BR!SELB! SP2>
1519 014336 ALWAYS 11
1) 001164 MICPC=MICPC+]
E{; 014336 100454 CJUMP'ALCOND! <I1-INIT33000%4> ! <11-INIT8777/2>)
1520 000 .ENDC
1521 014340 TMTHO:
1622 001 .IF DF $LOW
1623 SPBR  IBUS,NPR,SPO :NPR BUSY
1824 BRO 11
1825 000 .ENDC
1526 014340 THY: OUTPUT IBUS, < INDAT2! TMTDAT> :00D CHAR TO SILO
(1) 001165 MICPC=MICPC+]
Eig 014340 022030 <MOVE 'WROUT! IBUS! < INDRT2! TMTDAT>>
1527 014342 Sp 1BUS, 11BA1,SPO :READ LOk BYTE TO BA
(1) 001166 MICPC=MICPC+]
Eig 014342 N23100 (MOVE ! SPX! IBUS' 11BA1!SPO>
1528 014344 OUTPUT BR, <INCA! IBAL> :OUTPUT THE INCREMENTED BA
(1) 001167 MICPC=MICPL+]
Eii 014344 062064 (MOVE 'WROUT!BR! < INCR! IBA1>>
1529 014346 C HOINCH
(1) 001170 MICPC=MICPC+1
5{§ 014346 111377 <JUMP! CCOND! (HOINCH-INIT83000%4> ! C(HOINCH-INITS777/2>>
1530 014320 THB: SP BR, DECA, SP6 : DECREMENT CHRRACTERCOUNT
(1) 001171 MICPC=MICPL+]
5%3 014350 063166 <MOVE ! SPX! BR! DECR! SP&)
1531 014352 C TH? :NO OVERFLOW
(1) 001172 MICPC=MICPC+]
E}; 014352 111175 ¢JUMP!CCONO! ¢ TH7-INIT83000%4> ' <TH?-INIT8777/2)
1522 014354 SP BR, DECR, SP7 :DECREMENT HIGH BYTE OF COUNT
(1) 001173 MICPCsMICPE+]
Eif 014354 063167 ¢MOVE ! SPX!BR!DECA!SP7>
1533 014358 2 HEH1 :BYTE COUNT ZERO
(1) 001174 MICPC=MICPC+1
HgDHEEIB%? <JUMP!ZCOND! <HEH1-INIT83000%4> ! <HEH1-INIT8777/2)>
}
1S34 014360 TH?: SPBR  IBUS,NPR, SPO :READ NPR PEGISTER
(1 001175 MICPC=MICPC+!
(15 014360 123600 ¢MOVE ! SPBRX ! IBUS! NPR! SP0>

———— mEn emme e e ———— ——— ——— .
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DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:Y4 FAGE 8-11 PRGE: 2144
DCCHGH.MAC  06-DEC-76 11:34 TMTH--ROUTINE TO OUTPUT DATA CHARACTERS
(1)
1535 001 .IF NOF $LOW
1536 014362 BRO TH -IF NPR BUSY WAIT TC GO
(1) 001176 MICPC=MICPC+1
iig 014362 112205 ¢ JUMP'BROCON! < TH2- INIT33000%4) ! < TH2-IN1T8777/2>>
1537 000 .ENDC
1538 014384 STRTE  TMTH
(1) 001177 MICPC=MICPC+]
(1) 014364 000546 (MOVE 'WRTEBRY IMM! < TMTH-INIT3777/2>>
1539 014366 TH3: SP BR, 5ELB, SP2 :SAVE TSTATE
(1) 001200 MICPC=MICPL+]
;%; 014366 063222 (MOVE'SPX!BR!SELB!SP2>
1540 014370 TH3X: BRWRTE IMM, 158 :CLEAR CO AND Cl
(1) 001201 MICPC=MICPC+4]
Ef? 014370 000556 (MOVE'WRTEBR? IMM? ¢ 156>
}
1S41 014372 SP BR, RANDB, SPO :CLEAR THE BITS
(1) 001202 MICPC=MICPL+]
g%; 014372 0632€0 (MOVE ! SPX ! BR1 AANDB ' SPD>
1842 Qi437u ouT BR, < INCR! ONPR>
(1) 001203 MICPC=MICP{+1
Ei§ 014374 061070 (MOVE ' WROUTX?BR! ¢ INCR! ONPR>>
1543 014376 ALWAYS 11
(1) 001204 MICPC=MICPC+1
E;g 014376 100454 <JUMP'ALCOND! <11-INIT83000»4> ' <11-INIT8777/2%)
i
1544 001 .IF NDF SLOW
1545 014400 THe: TSTRTE TH?
(1) 001205 MICPC=MICPC+]
(1) 014400 000575 (MOVE ! WRTEBR! IMM! < TH7-INIT8777 725>
(1) 001206 MICPC=MICPC+1
(1) 014402 063222 (MOVE ! SPX! BR!SELB! SP2>
1586 Q14404 ALWAYS 11
(1) 001207 MICPC=MICPC+1
Ei§ 014404 100454 <JUMPYALCOND! <I1-INITS3000%4> 2 <I1-INIT&777/2)>
1547 000 .ENDC
%§:g XX 4R ERREERXHEEND TIME CRITICAL POTHRRXREXLEREEEEREEFERFEERERALIRHE

14
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014414
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014416
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06-DEC-76 11:34

001211
Q43226

000
0Cl121S
aa0e17

001216
11352!

MACY1l 27(1006) 14-DEC-76 16:94 PAGE B8-12 PAGE :

Cle

TMTI--SEND UNNUMBERED TYPE FIELD

TMTI:

TMTJ:

.SBTTL TMTI--SEND UNNUMBERED TYPE FIELD A

LOMA  IMM,T - ADDRESS OF TYPE FIELD TO MAR
MICPC=MICPC+]

.IF IDN IMM. IMM

<MOVE'LDMAR! IMM! <T8377>>

.IFF
CMOVE!LDMAR! IMM!<T>>
.ENDC

SP MEMX, SELB, SP6 :COPY IT T0 SPG
MICPC=MICPC+]
(MOVE ! SPX!MEMX ! SELB! SP&>

STRTE  TMTJ

MICPC=MICPC+]
(MOVE!WRTEBR! IMM! <TMTJ-INIT38777/2>>

ALWAYS TD3

MICPC=MICPC+]
<JUMP!ALCOND! < TC3-INIT83000%4> ! < TD3-INIT8777/2>>

.SBTTL TMTJ--SEND SUB-TYPE FIELD

LDMA IMM, ST :ACDRESS OF SUB-TYPE FIELC TC MAR
MICPC=MICPC+]

.IF IDN IHH'IHM

<??¥E!LDH9R.IMH!(ST&37?>)

(MOVE'LDMAR! IMM! <ST>»>
.ENDC
STRTE  TMTK

MICPC=MICPC+1
(MOVE'WRTEBR! IMM! < TMTK-INIT&?77 /2>

ALWAYS TD3

MICPC=MICPC+l
(JUMP!ALCOND! < TD3-INIT33000%4> ! < TD3-INITI777 2>

014

e —— o —
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DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 FAGE 8-13 PRGE: 0OI4%
OCCHGH.MAC  C6-DEC-76 11:34 TMTK--0UTPUT RESPONSE FIELD (LUNNUMB MSG}
1225 .SBTTL TMTK--OUTPUT RESPONSE FIELD (UNNUMB MSG)
1 .
1564  Dl4424 TMTK:  BRWRTE IMM,3 :WRITE A 3 TO B8R
(1) 001217 MICPC=MICPC+1
iig 014424 00CH03 (MOVE 'WRTEBR! IMM! (3%
1565 Gl4426 NOP BR, SUB, SP& :IF TYPE LESS THAN 3
1 001220 MICPC=MICPL+1
gii 014426 0BJ34E (BR'SUB'SP&>
4
1568 014430 TSTATE TMTL
(1) 001221 MICPC=MICPC+1
(1) 0l4430 000625 (MOVE 'WRTEBR! IMM! < TMTL-INIT&777/2>)
(1) 001222 MICPC=MICPC+1
(1, 0:4432 063222 (MOVE 'SPX!BR!SELB!SP2>
1567 014434 C TMTLO
(1) 001223 MICPC=MICPC+]
Eig 314434 111232 CJUMP!CCOND? < TMTLG-INITS3000%4> ! < TMTLO-INIT8777/2>>
1568 CI4438 ALWAYS TD2
(1) 001224 MICPC=MICPC+1 ,
gi; 0144386 1:0520 (JUMP'ALCOND! < TD2- INIT83000#4> ! (TD2-INIT8777.:2>>
15869 :
1570 'SBTTL TMTL--UNNUMB MSG NUMBER FIELD
1571 014440 TMTL:  TSTATE TMTM
1) 001225 MICPC=MICPC+l ;
(1) 014440 000637 (MOVE 'WRTEBRY IMM! ¢ TMTM-INIT&?77/2>>
(1) 001226 MICPC=MICPC+1
(1) 04442 063222 (MOVE 'SPX!BR! SELB!SP2>
1572 OI4444 BRWRTE IMM, 3
(1) 001227 MICPC=MICPCH]
Ef? 014444 000463 CMOVE'WRTEBR? IMM! ¢3»>
J
1573 014446 CMP BR, SP6 :1S MESSAGE REP
(1) 001230 MICPC=MICPL+]
5%3 014446 080366 (SUBTCIBR!SPE)
1574 G14450 ? TMTL] : YES
(1) 001231 MICPC=MTCPC+]
gig 014450 111635 CJUMP?2COND? (TMTL1-INITS2000#4" ! < TMTL1-INITS777/25>
157 QI4452 TMTLO: BRWRTE IMM,0 - ADDRESS CONTNAT OF Z2ERGC
(13 00i232 MICPC=MICPC+l
Si? 014452 000400 (MOVE ' WRTEBR! IMM! <0»>
1)
1576 001 JIF OF  SLOW
1877 ALWAYS TMTAS
1578 000 .ENDC
1579 001 .IF NOF SLOW .
1580  Dl4ucy OUTPUT BR, <SELB! TMTDAT: +SEND IT OUT
(1) 901233 MICPC=MICPL+1
‘1) Dl44s4 0e2330 (MOVE !WROU™1BR! <SELB! TMTDATY>
IS8  Cl44SE ALWAYS 11 :BACK TC IDLE LOOP
" 201234 MICPC=MICFC+1
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MACY1! 27(1006) 14-DEC-76 1b:44 FARGE B8-14 "Rt :

El2

TMTL--UNNUMB MSG NUMBER FIELD

Ty

(JUMP!ALCOND! <I1-INIT3300C#4> ! <I1-INITR?77/2/>
.ENDC

BRWRTE BR,DECA!SP12 :WRITE A RESP
MICPC=MICPL+1
(MOVE ! WRTEBR! BR'<DECQ'SP12“

ALWAYS TMTAS

MICPC=MICPC+l
<JJHP'RLL0ND'<7HTQS-'NIT&3OO”*4>"'H'QS INIT8T?7725
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COCMP PROTOCOL IMPLEMENTRTION
06-DEC-7S 11:34

001237
000t41

00124C
1105833

00l24]
2og402

001242
062231

001243
J25223C

0C1253
000S7¢

001254

bbwiwale

FL12

MRCY1l 27(1006) 14-DEC-76 16:Y4 FAGE 8-15 PHGE: 0148
TMTM--UNNUMB MSG--STRTION ADDRESS

.SBTTL TMTM--UNNUMB MSG--STATION ADORESS

STATE  TNEOM

MICPC=MICPC+l
<MOVE'!'WRTEBR! IMM! <TNEOM-INIT3R777/2>»

ALWAYS TF2

MICPC=MICPC+l

<JUMP!ALCOND! <TF2-INIT3300C#4> ! <TF2-INITS777/2>>

BRWRTE IMM 2 -ENC OF MESSAGE T2 B8R
MICPC=MICPC41
(MOVE'WRTEBR! IMM!<2>>

OUTPUT BR, (SELB!OTMTCO)
MICFC=MICPL+]1
(MOVE 'WROUT ! BR! <SELB! OTMTCO>>

OUTPUT BR, <SELB! TMTDAT> :OUTPUT A SARBAGE ZSHARACTER
MICPC=MICPL+]
«MOVE !WROUT ! BR! <SELB! TMTDATY >

BRWRTE IMM,4 ;SE™ UP LINE MAS GONE IOLE MASK
MICPC=MICPC+1
<MOVE!MRTEBR! IMM! 4>

SPBR  BR,AORB,SP10 :UFDATE LINE STATUS WORD
MICPC=MICPC+!
(MOVE ! SPBRX ' BR! AORB! SP1C>

BRWRTE BR,AAR'SPI0 SHIFT STATUS LEFT
MICPC=MICPL+1
(MOVE'WRTEBR'BR! <AR!SP1Q) >

BR? 108 ; IF HCX SET---BRANCH TC CLERR CK 73 SENC
MICPC=MICPC+l
¢CJUMP!BR7CON! < 108-INIT33000%4: 1< 13§-INIT3?77/2>»

BRWRTE IMM, 376 :MASK TC TUBN OFF UNNUMB PENCDING
MICPC=MICPC+]
(MOVE 'WRTEBR! IMM? <376 >

SP BR, RANDB, SP10 :MASK TO LINE STATUS wiRD
MICPC=MICPL+]
(MOVE 'SPX'BR!AANDB!SP10>

ALWRAYS TEQM2
MICPC=MICPC+l
<(JUMP!ALCOND! ( TECM2-INIT33000%4> ! < TECM2-INIT8777/2>>

BRWRTE IMM,176 ;CLERAR JK TO SENG AND UNNUMB PENPENCING
MICPC=MICPC+l
(MCVE!WRTEBR! IMM! (176>

ALWRYS S§
MICPC=MICPC+l
«JUMP!ALCOND! <5$-INIT83CCC#4: ! <58-INIT8777/2. >
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JMCll COSMP PRCTOCOL IMPLEMENTATION
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001255
200577

031256
gelar:

001257
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0012e0
102CS!

00l2
1034

onae
[ ol 2o

901270
200402

Gl2

MACY1l 27(1006) 14-DEC-76 16:Y4 FRGE B-1b PrGE
TIMSRV--TIMECUT ROUTINE--SENDS REP

.SBTTL TIMSRV--TIMEQUT ROUTINE--SENCS REP

'ENABLE LSB i
: BRURTE IMM, 177 :MASK OFF B8R REG
MICPC=MICPC+1

(MOVE!WRTEBR! IMM! (177"

;RESET TIMER---SLICK FC”E
,SINCE TIMER IS RESET B
R 1 AND THE EXPIRAT IuN

LIKE 1--V3I A
ouT BR, <AANDB! 0BR> :ANC THE e*r ON
MICPC=MICPL+1
(MOVE 'WROUTX?BR! <RANCS! OBR> >
BRWRTE BR,SELA!SP! -REAC STATUS 8YTE

MICPC=MICPL+]
<novs-unrsan-aa-<ssLn-spx>>

BRO IDLE
MICPC=MICPC+1
(JUMP!BROCON! < IDLE-INIT330CO#4> ! < IDLE-INIT3777/2>>

dR? IDLE : IF IN MAINT. MOCE DISRBLE TIMER

MICPC=MICPC+l
<JUMP!BR7CON! <IJLE-INIT33000%4> ! <ICLE-INIT3777/2:,

SP BR,DECR, SP15 :DECREMENT THE COLNTER
MICPC=MICPL+1
(MOVE ' SPX! BR!DECA!SF15)

Z 20% ; IF ALL ONES HRS EXPIREC

MICPC=MICPC+l
(JUMP!ZCOND® <20$-INIT33000%4> ! (2CS-INIT8777/2>

BRWRTE BR,SELA!SP10 :READ LINE STATUS
MICPC=MICPL+]
«MOVE 'WRTEBR!BR! <SELA!SPID >

g?épc-“rgﬂgUPD ;NUMBEREL MESSRGE IN PRCGRESS
¢ JUMP!BRICON! «TRBUPD-INIT830C0*4> ! < TRBUPD-INIT8777/2>>

BRO TRBUPD : UNNUMBMSGIN PROGRES®
?}bgg-BRObON*<TRBUPD -INIT83000%4> ! ¢TRBUPD-INIT3777/2>>

ALWAYS IDLE :ELSE BRCK TJ IDLE L

MICPC=MICPC+1
«JUMP!ALCOND! < IDLE-INIT33C00*+> ! <IDLE-INITS?777-2">

EBRWRTE IMM,2
MICPC=MICFC+]
(MOVE!WRTEBR! IMM! (2>
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MACY1l 27(1006)

Hl2

14-DEC-76 1b:494 FAGE 8-17

TIMSRV--TIMEOUT ROUTINE--SENDS REP

TIMER:

SP BR, SELB, SP15
MICPC=MICPL+]
(MOVE !SPX!BR!SELB!SP15>

.IF NOF SLOMW
BRWRTE IMM 201
MICPC=MICPC4]

(MOVE 'WRTEBR! IMM! <201>>

SPBR  BR,AOR8,SPIC
MICPC=MICPL+]
(MOVE ' SPBRX!BR® AORB! SP 11>

.ENDC
. IF DF
BRWRTE
.ENDC
BRSHFT

MICPC=MICPC+l
(MOVE!SHFTBR!WRTEBR! SELB>

BRY BS1
MICPC=MICPC+l

$LOW
OP, <SELR!SPID>

;RESET THE TIMER TICK CSoUNT

:SET 3K TO SEND mNC

:UNNUM ™SG PENDING

:RERC LINE STARTUS wiRD

:IF IN STRRT MCOE--BRfih.

(JUMP!BRYCON! <BS1-INIT83CO0x4> ! <BS1-INIT8777/2>>

BRWRTE BR,DECA!SP12
MICPC=MICPL+:
(MOVE 'WRTEBR!BR! (DECA!SPi >

CMP BR,SP17
MICPC=MICPL+]
(SUBTC!BR!SP17>

Z SNDRCK
MICPC=MICPC+l

:GET LRST NhUMBER SENT

:COMPARE TC LAST RCKEC

:IF EQ --SEND RCK

(JUMP!ZCONLC! < SNDACK-INIT83000%4> ! < SNDRCK-INITS777/2>>

LOMA  IMM,T
MICPC=MICPC41

.IF IDN IMM,IMM

¢MOVE ! LDMART IMM! (T8377>

.IFF
(MOVE'!LDMAR! IMM!I<T»»
.ENDC

MEMINC IMM.3
MICPC=MICPL+1
(MOVE !WRMEM! INCMAR! IMM! 3>

MEMINC IMM, 300
MICPC=MICPC41
(MOVE ! WRMEM! INCMAR! IMM? <302

LOMA | IMM,REPCS
MICPC=MiCPC41
_IF IDN IMM,IMM

:LORD RCORESS OF TYPE FIELC IN UNNUME SX

:LORD REP TYPE

:JERC THE SUB-TYPE

:CUMULATIVE REPS RECD
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MRCY1l 27(1006) 14-DEC-76 16:94 FRGE B-18
TIMSRV--TIMEOUT ROUTINE--SENDS REP

Mo

oMol COCMP PR.TOCOL IMPLEMENTATION
SLohGH . MAC 06-DEC-76 11-38

:ACORESS DYNAMIC REP COUNTER

(1) Q14576 C10C1S <?2¥E!LDHRR!IMM!<REPCS&3?7>>
5 (MOVE ' LDMAR! TMM! <REPCS) -
;;3 00 .ENDC
169 014830 SP MEMX, SELB, SPO .COPY IT TG SPO
1D ng130% MICPC=MICPC+]
;;3 014600 043223 (MOVE ! SPX!MEMX! SELB! SPD>
1642 014802 MEM BR, INCA!SPO : INCREMENT IT
13 001306 MICPC=MICPL+]
(1) 014602 062960 <MOVE ! WRMEM*BR! < INCA!SPO>»
o)
1643 014604 LOMA  IMM, REPST
1 001307 MICPC=MICPC}]
5% 02! .IF IDN MM, IMM
gi; 014524 13003 <?ggseLonnn.1nns<nspsraa77>>
13 (MOVE'LDMAR? IMM! <REPST)>>
éig 000 .ENDC
J
1649 014606 BRWRTE MEMX, SELB :COPY IT T THE BR
39 001310 MICPC=MICPC+]
E? 014608 Q40820 <MOVE 'WRTEBR! MEMX?! (SELB>>
16495 014610 BSHFTB
1) 001311 MICPC=MICPC+l
gig 014610 061620 (MOVE'SHFTBR!SELB!BR>
L
1646 C'4612 MEM BR, SELB
1) 001312 MICPC=MICPL+]
Eii 0l46l2 062620 (MOVE ' WRMEM!'BR! (SELB)>>
1647 014614 BRO RTHRES
1 001313 MICPC=MICPC+] .
Ei? CI46I4 10E3T2 < JUMP' BROCON! (RTHRES-INIT33000#4) ! <RTHRES-INITS777/2> »
. J
1648 001 JIF DF SLOM )
1649 BRWRTE IMM, 201 :MASK FOR OK TO SEND
1650 SP BR, A0RB, SP10 ;R IT IN
1651 000 _ENOC
1652 014616 ALWAYS IDLE
(1) 001314 MICPC=MICPC+1 o
Eig Q14616 1008ES; ¢ JUMPYALCOND? ¢ IDLE-INITS3000#4 ! < IDLE-INITS?7772 »
}
1£€3 .DSABLE LSB
1ECY :

PRk :

181



omMcll DDCMP PROTOCOL IMPLEMENTATION
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014620
014620
014622
Cl4eee
014624
0l4e24
014626
014626
014630
014630
014832
014632
J14634
014634
014636
g14636
014640

C14640

0l14b4e
0l4e4e
014644
Ql4e44
014646
314646
014650
014650

001317
gcc4ee

001320
062231

001321
06223C

Q01322
060601

301324
083072

001325
J01

070216
000

001326
g4Cs20

001327
112340

001330
00077¢<

001331
Ce3e7C

MACY1l 27(1006)
TIMSRV~-TIMEQUT ROUTINE--SEN

TEQOM:

TEOM!L:

TEOM3:

J12
E' EP

BRWRTE IBUS,UBBR
MICPC=MICPC+]
(MOVE 'WRTEBR! IBUS! <UBBR />

8RO NXMERR ; NON-EXISTANT MEMORY
MICPC=MICPC+1
«JUMP ! BROCON! <(NXMERR-INIT33000%4> ! <NXMERR-INIT3777/2>

BRWRTE IMM 2 :EOM TO BR
MICPC=MICPC+]
{MOVE'WRTEBR! IMM! <2>>

OUTPUT BR, (SELB'OTMTCO>
MICPC=MICPL+]
(MOVE 'WROUT ! BR! ¢<SELB!OTMTCO> >

OUTPUT BR, <SELS! TMTDAT>
MICPC=MICPL+]
¢MOVE 'WROUT ! BR! <SELB! TMTDAT»>

BRWRTE BR,SELH!SP1
MICPC=MICPL+]
(MOVE'WRTEBR!BR! (SELA!SP1>>

BR7 BTEOM :-==IF SET IS MRINT MSG
MICPC=MICPC+l
«JUMP!BR7CON! <BTEOM-INIT33000%4> ! <BTECM-INIT3777/2>>

Sp BR, INCA, SP12 - INCREMENT THE MESSRGE NUMBER
MICPC=MICPL+]
(MOVE!SPX'BR! INCR!SP12)

LDMA  BR,SELA4!SP16
MICPC=MICPL+]

.1F IDN BR,IMM
<H9¥E!L0ﬂ9h!IHH!<SELQ!SP15&3??>>

.1
<MOVE!LDMAR!BR! <SELA!SP1B>>
.ENDC

BRWRTE MEMX, SELB
MICPC=MICPC+]
(MOVE ! WRTEBRYMEMX ! (SELB)>

BRO TEOM2
MICPC=MICPC+1
(JUMP!BROCON! < TEOM2-INIT33000%4> ! < TEOM2-INIT87?77/2>>

BRWRTE  INM, 375 . TURN OFF MESSAGE PENDING 1
~ad

:WRITE TMTR CONTROL
:WRITE GARBAGE DATA

:<KECK FOR BCOT MODE

: ADDRESS LAST TMT LINK

MICPC=MICPC+1
<MOVE 'WRTEBR! IMM! ¢375)>>

SPBR ER RANDB, SP10 :
MICPC=MICPL+]
(MOVE ' SPBRX ! BR!ARNDS! SP10"

14-DEC-76 6 ”; FAGE 8-19 PHGE :
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DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 FAGE 8-20 PRGE: 0152
ODCHGH.MAC  06-DEC-76 11:34 TIMSRV--TIMEOUT ROUTINE--SENDS REP
1669 014652 BRO TEOM2 : IF UNNUMB PENDING--GO AWAY
1) 001332 MICPC=MICPC+]
ii; 018652 112340 (JUMP!BROCON! < TEOM2-INIT83000%4> ' <TEOM2-INIT8777/2>>
1620 .SBTTL ?NDQ?K—-ROUTINE TO SEND AN ACK
1671 014654 SNDARCK: LDMA MM,
1) 001333 MICPC=MICPC+1
1) 001 IF TON MM Inm
gi; 014654 010151 <?9gEsLon9R.1nne<raar7>> .
L .
D (MOVE 'LOMAR! IMM! <T>>»
(ig 000 .ENDC
L
1672 Dl4656 MEMINC IMM,!
(1) 001334 MICPC=MICPC+]
;{g 014656 016401 (MOVE ' WRMEM! INCMAR! IMM? . 1>
(
1673 014660 BRWRTE IMM.S
(1) 001335 MICPC=MICPC+]
g{; C14660 000405 (MOVE'WRTEBR! IMM! <5> >
1674 014662 SA2:  MEMINC IMM,300
(1) 001336 MICPC=MICPC$1
gi; 014662 016700 ¢MOVE ! WIRMEM® INCMAR® IMM! < 300> >
(i)
1675  0l4&8M4 SA3: SP BR, RORB, SP10
(1) 001337 MICPC=MICPE+1
E;g 014664 063310 ¢MOVE ! SPX!BR!AORB!SP1C>
1676 ;
1677 061 "IF OF SLOW
1678 TECM2: STATE TMTA
1679 ALWAYS XEXIT
1680 000 .ENDC
1681 001 .IF NDOF $LOW
1682 014666 TEOM2: TSTATE TMIA
(1) 001340 MICPC=MICPC+1 .
(1) CI46E6 000403 «MOVE 'WRTEBR! IMM! < TMTA-INIT3777 /25O
(1) 001341 MICPC=MICPC+l
(1) 014670 063222 (MOVE ! SPX!BR!SELB! 5P2>
1683 014672 ALWAYS™ 11
(1) 001342 MICPC=MICPC+1
5{3 014672 100454 (JUMP'ALCOND! ¢ 11-INIT83000%4> !¢ 11-INIT8777/2>>
1684 0co .ENDC
1685 014674 FJDGE: BRWRTE IBUS,NPR :RERD NPR CONTRCL
(1) 001343 MICPC=MICPC+]
gi; Cl4674% 120800 ¢MOVE !WRTEBR! IBUS! (NPR> >
168 014676 BRO IDLE :IF NPR GOING---LEAVE
(1) 001344 MiCPC=MICPC+]
(1} 014676 1020S! <JUMP1BROCON! < IDLE-INIT33000%4> ! < IDLE-INIT8777+2>>
‘1
1887 014700 BRWRTE BR!LDMAR, SELA!SPY :LORD THE MAR
SV 001345 MICPC=MICPC+]
1, I147C0 C?063% (MCVE 'WRTEBR!BR!LDMAR! < SELR! SPH> >



IMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1]l 27(1006) 14-DEC-76 1b:44 FPAGE 8-2! PRGE: 31
ODIHGH.MAC  06-DEC-76 I1:3% SNOACK--ROUTINE TO SEND AN AC
(1)
1688 C14702 BR? BS2 :IF SET - READ BACK ALL 200
1 001346 MICPC=MICPC+1
(1} 014702 103520 CJUMP!BR7CON! <BS2-INIT33000#4> ! <BS2-INIT8777/2>)
1668 014704 MEMINC IBUS, INDAT! - OTHERWISE RESTORE TWO BYTES
(D) 001347 MICPC=MICPC+{
;{g 014704 036400 (MOVE 'WRMEM! INCMAR! IBUS! ¢ INDAT 17>
\
1690 014706 MEMINC IBUS, INDAT2 "
1 001350 MICPC=MICPC+]
(fg 014706 036420 <MOVE ! WRMEM! INCMAR! IBUS! < INDRT2>
1691 014710 BRWRTE IMM,2 : UPDATE---UNIBUS ADDRESS
(1) 001351 MICPC=MICPC+]
§i§ 014710 000402 (MOVE 'WRTEBR! IMM? <2>>
1692 D14712 5P BR, ADD, SPY4 : UPDATE NPR COUNTER
(1) 001352 MICPC=MICP{+]
gig 014712 063004 (MOVE ! SPX!BRYADD! SP¥>
t
1693 014714 5P IBUS, I1BR1,SPO : UPDATE ADDRESS LOW
(1) 001353 MICPC=MICPC+}
gig 014714 023100 <MOVE!SPX! IBUS? I IBA1!SPO>
(
1694 014716 OUTPUT BR,RDD!IBAL
(1) 001354 MICPC=MICPL+]
Ei% 014716 OE2004 <MOVE ' WROUT *BR! <ADD! IBA1> >
1635 014720 SP 18US, 118A2, SPO READ HIGH ADDRESS
1) 001355 MICPC=MICPC+]
?%% 014720 023120 ¢MOVE!SPX! IBUS! 11BA2! SPO>
1696 014722 OUTPUT BR,AC!IBA2 :UPDATE HIGH
(i 001356 MICPC=MICPL+]
Si? 014722 062108 (MOVE tWROUT!BR! <RC! IBR2) >
N J
1897 014724 sp 1BUS, NPR, SPO :READ NPR REGISTER
(1) 001357 MICPC=MICPC4]
Eig 014724 123200 (MOVE ! SPX! TBUS! NPR!SPO>
J
138 014726 c RESEXT : IF CRRRY-=--UPDATE MXT
(1) 001360 MICPC=MICPC+1
Eii 014726 105363 ¢JUMP!CCOND! <RESEXT-INIT83000%4> ! (RESEXT-INIT3777 /23>
1699 014730 ALWAYS TH3X :GO DO ANOTHER NPR
(1) 001361 MICPC=MICPC+1
Eig 014730 110801 ¢ JUMP'ALCOND! ¢ TH3X-INIT83000#4> ! ( THIX-INIT8?777/23>
1700 014732 BTEOM: BRWRTE IMM,374 :MASK FOR CLERR MSG PENDING
(1) 001362 MICPC=MICPC+]
g{g 014732 000774 (MOVE!WRTEBR! IMM! <374>>
1701 014734 Sp 3R, AANDB, SP10 :TURN THEM OFF IN LINE STATLS WORD
(13 001383 MICPC=MICPL+]
‘1, J14734 083270 (MOVE'SPX!BR!ARNDB!SP1C:
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COSMP PROTOCOL PLEME NTATION MACY11 27(1006) _14-DEC-76 16:44 PAGE B-22 PAGE: 0155
AC  06-DEC-76 11:34 SNDRCK--ROUTINE TO SEND AN ACK
014736 SP BR, SELB, SP13 :STORE UNRECOGNIZABLE VALUE INTO SP13
001364 MICPC=MICPE+]
014736 063233 (MOVE ' SPX!BRYSELB!SP13
;S0 “RH3” WILL EXIT BACK TO IOLE LOOP
014740 LDMA  IMM,STC ‘ADDRESS START OF TMT CHAIN
001365 MICPC=MICPC+1
001 IF IDN IMM, IMM
014740 010067 <?0VE'LDMRR'IMM'(STC&3?7>)
{MOVE ! LDMAR! TMM! <STC>>
0ao .ENDC
014742 SP MEMX, SELB, SPO : COPY LINK ADDRESS
001366 MICPC=MICPC+]
014742 043220 (MOVE ! SPX!MEMX ! SELB' SP»
001 .IF DF SLOW
TETQTE NUMSYN . CHANGE XMIT STATE TO LINE IS IDLE
000 .ENDC
001 .IF NDF SLOW
04744 TSTATE TMTA : CHANGE XMIT STATE TC LINE IS IDLE
001367 MICPC=MICPC+] .
014744 000403 (MOVE 'WRTEBR! IMM! ¢ TMTA-INIT&777:2>)
001370 MICPC=MICPC+i
014746 063222 <MOVE !SPX!BRISELB!SP2>
000 .ENDC
014750 ALWAYS TDON2 :POST A DONE
001371 MICPC=MICPC+] .
014750 114532 <JUMP?ALCOND? < TDON2-INIT33000%4> ! ¢ TDON2-INIT8777/23)>
014752 RLY: RSTATE RCVL
001372 MICPC=MICPC+!
014752 000708 (MOVE WRTEBR! IMM! <RCVL-INIT&7?77/2>>
001373 MICPC=MICPC+i
014754 063222 <MOVE 'SPX!BR!SELB! SP3>
014756 SP IBUS, NPR, SPO :READ NPR CONTROL REGISTER
001374 MICPC=MICPC+
014756 123200 (MOVE ' SPX! IBUS ! NPR! SP0>
014760 BRWRTE IMM, 221
001375 MICPC=MICPC+]
014760 000621 (MOVE ! WRTEBR! IMM! <2215
014762 ALWAYS RK?
001376 MICPC=MICPC+]
014762 104623 CJUMF'ALCOND! <RK7-INIT33000%4> ! <RK7-INIT8777 /2%
014764 HOINCH: SP 1BUS, 11BAR2, SPO
001377 MICPC=MICPC+]
014764 023120 *MOVE ! SPX! IBUS! 11BR2!SPO>
014766 OUTPUT BR, INCA! IBA2 :QUTPUT INCREMENTED BA
001400 MICPC=MICPL+1 )
C14766 0B20ES (MOVE 'WROUT ! BR! < INCA! IBR2
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DMCI1 DDCMP PROTOCO. IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-23 PRGE: O0ISE
DOCHGH.MAC  06-DEC-76 11:34 SNDACK--ROUTINE TO SEND AN ACK
(1)
1518 014770 c 5§ - INCREMENT BYTEW COUNT
(1) 0C1401 MICPC=MICPC+1
(13 014770 115003 (JUMPYCCOND! <58-INIT33000%4> ! (S$-INIT8777/2>>
175C 014772 ALWAYS THS
D 001402 MICPC=MICPC+1
(1) 01772 110571 (JUMPTALCOND! < THB-INIT33000%4> ! CTHB-INIT8777/2>>
la
1781 { INCREMENT MXT B1TS
1752 014774 53: &p 1BUS, NPR, SPO .RERD NPR REG IWTH CURRENT MXT BITS
(D 001403 MICPC= MICPC+1
LD 014774 123200 ¢(MOVE ! SPX! IBUS! NPR! SP>
1733 014776 BRWRTE IMM,4 .WRITE BIT TO ADD
(1 001404 MICPC=MICPCH1
(1) 014776 00040 (MOVE TWRTEBRY IMM! <4
1724 015000 4o out BR, <ADD! ONPR) . TURN ON PROPER MXT BITS
(1) 015000 2e1d%3 <n8v£ HLSUQX*BR'<QDD'0NPR>)
{
1725 015002 ALWAYS THS
(1) 001406 MICPC=MICPC+]
(1} 015002 110571 TOMPE ALCOND! ¢ THE-INIT&3000%4 ! < THG-INIT8777/2>>
1736 ;
1737 6ol 'IF DF LOW
1728 015004 HEH1: STATE  TEOM
(1) 001407 MICPC=MICPC+1
(1) 015004 0OC7iS (MOVE'WRTEBR! IMM! < TEOM-INIT3777/2>)
1723 015006 ALWAYS XEXIT
(1) 01410 MICPC=MICPC+] .
(1) 015006 170563 CJUMPYALCOND! <XEXIT-INIT83000¥4) ¢ <XEXIT-INIT8777/2>
1730 000 .ENDC
1731 :
1732 0ol "IF NDF LOW
1733 HEH1: TSTATE TEOM
1734 ALWAYS 11

1735 oca .ENDC
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CMC11 CDCMP PROTOCOL IMPLEMENTATION MACYIl 27(1006) 14-DEC-76 16:494 PAGE B8-24 PASE: 0157
DOCHGH.MAC  0B-DEC-76 11:34 REP HANDLER
1737 .SBTTL REP HANDLER
1738 015010 REP:  LOMA  IMM,REPCR -LOAD MAR ADDRESS WITH POINTER TG REPS REZC
1) 0014:1 MICPC=MICPCt]
1) 001 .IF IDN IMM, IMM
11} 015010 010016 <?2¥E!LDHQR!IHH!<REPCP&3??>>
(13 ¢MOVE'LDMAR! IMM! (REPCR>>
g}i coo .ENDC
\a
1739 015012 SP MEMX, SELB, SPO :READ NUMBER OF REPS RECC
(1) 001412 MICPC=MICPC+]
Eig 015012 043220 <MOVE ' SPX!MEMX ! SELB! SPO>
1740 015014 MEM DP, < INCR!SPO> . INCREMNT REPS RECD
(13 001413 MICPC=MICPL+]
Ei% 015014 062460 ¢MOVE ' WRMEM ' DP! < INCR!SPO> >
1741 015016 LDMA  IMM,T :LORD ACDRESS OF TYPE FIELD
(1) 001414 MICPC=MICPC4!
(1) 001 _IF IDN IMM, IMM
gig 015016 010i5! <?$¥E!LDHRR!IM"!<T&3??>>
\ .
(L) (MOVE'!LDMAR! IMM! (T
gig coo .ENDC
1742 015020 MEMINC IMM.2 . LOAD NAK TYPE
(1) 001415 MICPC=MICPC+]
E{; 015020 016402 (MOVE ! WRMEM? INCMAR! IMM! (2>
1743 015022 MEMINC IMM, 303 :LOAD REP RESPGNSE SUB-TYPE
(1) 901415 MICPC=MICPC}]
H;omwaomma (MOVE ' WRMEM? INCMAR! IMM! <303>>
1744 015024 ALWAYS SNAK :SEND AN UNNUMB MSG
(1 001417 MICPC=MICPC+1 ,
(1) c15024 [I4704 ¢ JUMP!ALCOND? <SNAK-INIT83000%4> ! <SNAK-INIT8777/2>>
13
1745 :
1746 'SBTTL START HANDLER
1747 015026 START: BRWRTE DP, (SELA'SPID> READ LINE STATUS WORC
(1) 001420 MICPC=MICPC+1
ii; 015026 060610 ¢MOVE 'WRTEBR!DP! <SELR!SP10>"
)
1748 015030 BRSHFT :GET START MODE BIT IN TESTABLE POSITION
(13 po142l MICPC=MICPC+1
%:owmoomwo (MOVE ' SHF TBRIURTEBR! SELB>
Vi)
1749 015032 BRY 108 . IF IN START MODE SET STACK
(1 001422 MICPC=MICPC+1
Eii 015032 117026 <JUMP!BRYCON? < 10S-INIT33000%H4> ! < 108-INIT8777/2>>
1750 :ELSE SET UP START ERRCR
1751 015024 LDMA  IMM.<(RTHRS+3>>
(1 001423 MICPC=MICPCH1
1 201 JIF IDN IMM, IMM
(1; 015034 010177 {MOVE T LDMARY IMM! < <RTHRS+3:8377) >
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 PAGE 8-25 PRGE: (158
. DDCHGH.MAC  0&-DEC-76 11:34 START HANDLER
(1) .IFF
(1) <MOVE 'LDMAR? IMM! < <RTHRS+2>)
éig 000 .ENDC
17S2 015036 BRWRTE IMM.200
(I 001424 MICPC=MICPC}]
;%g 015036 000680 (MOVE ' WRTEBR! IMM! <200> >
1753 015040 ALWAYS RCEXY
) 001425 MICPC=MICPC+1
Eii 015040 114522 <JUMP?ALCOND <RCEXY-INIT33000%4> ! <RCEXY-INIT3777/2>>
1754 015042 108: LDMA  IMM,T :SET UP ADDRESS OF TYPE FIELD
(1) 001426 MICPC=MICPC+]
(1) 001 IF IDN IMM, IMM
§i§ 01S042 010151 <?2¥E'LDMRR'IMM'<T&3??>>
(1 (MOVE?! _DMAR! IMM! <T>>
éi% 000 .ENDC
1765 015044 MEMINC IMM,7 ‘WRITE STACK TYPE
(1 001427 MICPC=MICPC+1
gi; 0:5344 016407 ¢MOVE ' WRMEM! INCMAR! IMM! <7>>
vi)
1756 015046 BRWRTE IMM, 1l :SET START RECD ANG UNNUMB PENDING
‘1) 001430 MICPC=MICPC+]
§i§ 015046 0OCH411 ¢MOVE'WRTEBRYIMM! <11>>
1757 015050 ALWAYS SA2 :SEND THE UNNLMBERED MESSAGE
(1) 00143 MICPC=MICPC+1
éig 015050 110736 <JUMP!ALCOND! <SA2-INIT23000%4> ! (SA2-INITE?77/2>>
1758 :
1759 "SBTTL STACK HANDLER
1760 015052 STACK: BRWRTE IMM. 327 :MASK T3 CLEAR START MODE
(1) 001432 MICPC=MICPC4]
;i{ 015052 030727 (MOVE ' WRTEBR! IMM! (327> >
1761 015054 SP BR, RANDB, SP10 -CLEAR START MODE
(1) 001433 MICPC=MICPL+]
5%; 015054 063270 (MOVE ! SPX!BR!AANDB!SP10>
}
1762 015056 ALWAYS TIMEI :RESET TIMER AND IDLE
(13 001434 MICOC=MICPC+]
(1} 015056 110679 CJUMPYALCONC! ¢ TIME1-INIT33000%4> ! < TIMEI-INIT3777. 2>
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DMC1] COSMP PRITOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7& 16:44 FAGE 8-26 PRGE: 0139
OCCHGH.MAC  06-DEC-76 11:34 STACK HANDLER
1764 015060 I1CBA22: SP 1BUS, 10BR2, SPO ;READTHEMIGH GROERBITS OF BA TG SPC
1) 001435 MICPC=MICPC+}
1} 015060 023160 <MOVE'! SPX? 1BUS! 10BR2! SPC>
i765 015082 OUTPUT _DP, ¢INCA!0BA2) ;OUTPUT THE INCREMENTED COUNT
(1 001436 MICPC=MICPL+]
1) 0:5062 062067 ¢(MOVE ! WROUT ! OP! ¢ INCA! 0BR2>>
1766 0150864 C 5§ ;IF CARRY SET INCREMENT THE MXTBITS
(1) 0C1437 MICPC=MICPC+1
;i3 015084 115041 «JUMP!CCOND! <58~ INIT33000#4> ! <5§-INIT3777/2>>
1767 015086 ALWAYS RK3
(1) 00144C MICPC=MICPC+1
(1} 015066 1346H] JUMP?ALCOND? <RK3-INITB3000#4> ! (RK3-INIT8777,2>>
1768 ;
1769 015070 5§ &p 1BUS, UBBR, SP0
(1) 001441 MICPC=MICPC+|
() eisero 123220 (MOVE ! SPX! IBUS! UBBR! SPD>
L
1770 015072 BRWRTE IMM.4
(1) 001442 MICPC=MICPC}1
(1) 015072 0C3404 (MGVE ! WRTEBR! IMM? ¢(4))
1771 015074 OUT  BR, (ADD'OBR>
(1) 001443 MICPC=MICPL+]
(1) 015074 Qeloll (MOVE ' WROUTX ! BR? <ADD! OBR> >
1772 015076 ALWAYS RK3
(1) 901444 MICPC=MICPC+]
(1) 015076 ICHedl (JUMP!ALCOND! (RK3-INIT33000#4> ! (RK3-INIT3777/25)
1773 001 IF DF  SLOW
1774 FLUSH1: QUTPUT IMM,<200!ORCVCO> sFLJSH THE RECV
1775 ALWAYS CG!
1776 000 .ENDC
1777 C151CO NAK:  LOMA  IMM,NDATR ;CUMMULATIVE NAK COUNTER
(1) 001445 MICPC=MICPCH]
(1 001 IF ION IMM IMM
Ei? SISICC 010011 (??EE!LDMQR!IHM!(NDRTRSB??»n
J .
(1) <MOVE!LOMAR! IMM! <NDATR> >
(1) 009 .ENDC
}
1778 015102 5P MEMX, SELB, SPO :RERD 1T
(1) 001446 MICPC=MICPC+]
(1; 015102 O43eeC (MOVE ! SPX! MEMX ! SELB! SPO®
1779 015104 MEM  MEMX, INCA!SPQ : INCREMENT THE COUNTER
(1) 001447 MICPC=MICPC+|
(1) 015104  0424E0 (MOVE ! KRMEM! MEMX?  INCA!SPO> »
1780 01S: LOMA _IMM,STC :OCRESS START OF TMT CHAIN
11 CO14E0 MICPC=MICPCH]
1. 031 IF IDN IMM, IMM



ELl3

OMC11 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 FAGE 8-27 PRGE: 0160
ODCHGH.MAC  OB-DEC-76 11:34 STACK HANDLER
{1} 015106 010067 (?9¥E!LDHAR!IHH!‘STC&3?7>r
1 (MOVE 'LDMAR! IMM* <STC>>
b 0ac .ENDC
178: gicil0 5P MEMX, SELB, SP16 :SOPY START OF CHAIN TC LAST XMIT PCINTER
O 001451 MICPC=MICPC+]
(13 015110 D43236 (MOVE ! SPX ! MEMX ! SELB! SP16)
1782 015112 BRWRTE B8R, INCR!SP17 - GETLASTMESSAGE ACKED
(1 001452 MICPC=M1CPL+1]
t;; n15112 060477 <MOVE 'WRTEBR!BR! < INCRISF17>>
la
1783 015114 SP BR, SELB.SP12 :COPY TO CURRENT NUMBER
(1) 001453 MICPC=MICP{+1
Ei% 015114 063232 (MOVE ' SPX!BR!SELB!SP12>
.784 015116 BRURTE IMM,6 :KRITE NUMBERED MSG PENCING
1) 001454 MICPC=MICPC+]
gig CiS116 000406 (MOVE ' WRTEBR! IMM! (B> >
\
1785 . AND LINE HAS GONE IDLE
1786 015120 SP BR, AORB, SP10 SET IT IN LINE STATUS WORGC
(1) 001455 MICPC=MICPE+]
gig 015120 063210 (MOVE 1 SPX! BRYAQRB! SP10>
A
1787 015122 Sp BR, SELB, SP15 :RESET TIMER COUNT
(1) 001456 MICPC=MICPL+]
(1) 015122 063235 <MOVE ' SPX!BR!SELB!SP15>
1788 015124 ALWAYS TEOMI
(1) 001457 MICPC=MICPC+]
g{} 015124 110725 CJUMP'ALCOND! <« TEOMI-INITS300Ck4> 1< TECM1-INITS77772>>
1789 015126 ININT: BRWRTE IMM, 15 :MASK FCR TURN OFF ALL BUT EXT MEM 21735 + NXM
(1) 001460 MICPC=MICPCH]
;%3 015126 0O0O4.E (MOVE ' WRTEBR! IMM! < 15>
17390 015130 P 1BUS, UBBR. SPO .READ BR CONTRCL REGISTER
(i) 001461 MICPC=MICPC+]
Ei? 01513C 123220 (MOVE ! SPX! IBUS! UBBR!SPD>
}
1791 015132 SP BR, AANDB, 3P0 :MASK OFF VYEJTOR TC XO4
(i) 001462 MICPC=MICPL+!
gig 0:5132 063260 (MOVE!SPX!BR. ~~.3!'SPQ>
1792 CIE134 BRWRTE _IMM,200 :MASK FOR INTERRUPT
(1 001463 MICPC=MICPC+I
Ei; 015134 000600 (MOVE 'WRTEBR! IMM? <200>>
J
1783 D0IE13 ouT BR, RORB! 9BR « INTERRLPT
(1) 001464 MICPC=MICPL+]
(1} 015136 06131l MOVE ! WROUTX?BR? <AORB! 9BR: »
“d
1784 015140 Sp 18US, INCON, SPO .RESTORE INPUT -ONTRSL 2SR
1 001465 MICPC=MICPC+]



Fl13

gnill DD‘HP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 1I4-DEC-76 1b:<4 FRAGE 8-28

clohak.MA 06-DEC-75 11:34 STATK HANDLER
'i; 015140 123030 (MOVE!SPX!IBUS! INCON!SPC>
7 015142 ALWAYS NIDLEY
{ 0J14E6 MICPC=MICPC+l
218142 120554 (JUMP!ALCOND! <NIDLEY-INITR30JC*4. ! NIC_E4-INITR777/2 )

rd
.a.a.-‘
L~ 4 A
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0151582
015i52
015154
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Ci5156
015i56
015160
01518C
015162
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DEC-76 11:3+
cCl

oce

Su1467
o00477

Q0147C
083265

00147¢
116502

001476
OS46EC

001477
0B036E

MACYll 27(1006) I4-CEC-76 16:44 FAGE 8-29 PRGE:
STACK HANDLER

.IF DF SLOW

.SBTTL NXMERR ---NON EXISTANT MEMORY HANDLER
NXMERR: ng?NC Iga ((RTHRS+3>» : ADDRESS ERROR LINK

E I :NXM ERROR BIT

SP HEHX SELB.SP!O {CLEAR STATUS

ALWAYS RCEXX

.PAGE

RH!:

GLl3

"ENDC
:FUGITIVE RECEIVE ROLTINES---DOM'T FIT IN PARGE
BRWRTE IMM,77

MICPC=MICPC+]
<HOVE‘NRTEBR IMMY (773

SP BR, RANDB, SPS
MICPC=MICPE+]
(MOVE ! SPX ! BR! AANDB! SP5>

LDMR  BR, <INCR!'SP1%
MICPC= nxcp¢+1

IF IDN BR, IMM
<novs'LDnnk'1nn'<1N0n-591453"7>\

.IFF
(MGVE !LOMAR!BR! (INCA!SP14>>
.ENDC

:LOAC ADCRESS 0F CURRENT COUNT

SP BR! INCMRR, SELB, SPC :SAVE MRSK
MICPC=MICPC+!

<MOVE!SPX! BR'INCHQR':ELB'SPO

g?gggE”IBR'INCHQR SELR!SP] ;RERC STATUS BYTE
¢MOVE!WRTEBR!BR! INCMAR! <SELR!SP1>>

BRSHF T :SHIFT IT RIGHT

MICPC=MICPC+l
(MOVE!SHFTBR! WRTEBR!SELB>

BRI RH2 :NO BUFFER RSSIGNED IN MRINT MJC
MICPC=MICPC+]
<JUMP!BR1CON! <RH2-INIT33000#%+> ! <RH2-INIT37772>>

BRWRTE MEMX! INCMAR,ARANDB!SPO  ;GET HIGH BYTE CCUNT BITS
MICPC=MICPC+1
<MOVE!WRTEBR!MEMX! INCMAR! < RANDB!SPG> >

cMp BR, SPS s JOMPARE HIGH CRODER BITS OF COUNT
MICPC=MICPL+]
«SUBTC!BR!SPS>

C RCFRTL :If CARRY--T0Q BIG ERRCR

MICPC=MICPC+]
/JUMP! CCOND! (RCFATL-INITS3000#4> ! <RCFRTL-INIT3?77/2%>

Z RCLOW :IF EQUnL COMPRRE LOW CRDER BITS JF COUNT
MICPC=MICFC+!

3



H13

SMCI1 COSMP PRCTICOL IMPLEMENTATION MACY]l 27(1006) 14-DEC-76 16:Y4 FAGE 8-30 PAsE: o182
Soimah.MAC  0B-DEC-76 1l1:34 STACK HANDLER
:{3 215170 11S51C (JUMP1ZCOND? (RCLOW-INIT83000#4: ! (RCLCW-INITS777/2>>
1819 21517 RH2:  BRWRTE 1BUS, I0BAl -RERD LOW BYTE OF IN BA
10 091592 MICPC=MICFC+]
.11 C18172 020543 <MOVE ' WRTEBR! 1BUS! <10BA1>>
1829 15:5174 BRO RCVODD :IF SET 1S ODC TRANSFER
1 001503 MICPC=MICPC+{
:;g A15174 116108 < JUMP*BROCON! <RCVODD-INIT8300C#4> ! (RCVODD~INIT8777/25)
1831 201 .IF NDF LOW
1822 BRWRTE IBUS,RCVCON :15 THE RECEIVER RERCY”
1823 BRY RCVKED :YES--G3 PROCESS
1824 olals .ENDC
1825 015176 STATE  RCVKED
10 301504 MICPC=MICPC+]
1) 015:76 000BRC (MOVE 'WRTEBR! IMM! CRCVKEC-INITS777/2>>
183 015300 ALWAYS REXIT
1) 001508 MICPC=MICPC+] .
;ig 015200 103450 < YUMPYALCOND! <REXIT-INIT33000#4> ! (REXIT-INITS?777 /2 5
1857 :
1828 0:520z ACVODD: STATE  RCVKOL
1) 001506 MICPC=MICPC+1 ;
{1} 015202 O0O00EG? (MOVE 'WRTEBR? IMM! <(RCVKOL-INITS777 -2
1923 D158204 ALWAYS REXIT
1 001507 MICPC=MICPC+1 i}
>i3 015204 100450 CJUMPYALCOND? <REXIT-INIT83000%> 1<REXIT-INITS777/25)>
1830 :
1631 015206 ACLOW: CMP MEMX, SPY :SOMPARE Lok ORCER BITS OF 2ZLNT
(1) ocisio MICPC=MICPC+]
;%§ 01520 0403&d (SUBTC ' MEMX ' SP%>
1832 (015210 ¢ RCFATL . CARRY--TCC Bl
1 001511 MICPC=MICPC+1
;ig 015210 115113 ¢JUMP!CCOND! (RCFATL-INIT$2200#4: 1 <RCFATL-INITS777. 2>
1833 015212 ALWAYS RH2 :ELSE CONTINUE
38 001512 MICPC=MICPC+1 i
Ei? 018212 114EG2 ¢JJMPALCOND! <RH2-INIT33000#+4" ¢ .RHS-INIT8777 22
J
1834 015214 RCFATL: LCMA  IMM,T
(1) n0iE:2 MICPC=MICPC+]
(13 RAT JIF DN IMM, IMM
1 0is2i14 Q10:E] <T2¥E!LDHRR!IMH!¢'&3??:\
5§ (MOVE ' LDMAR! IMM! <T>"
(1 60C .ENCC
Lol
183 5121t MEMINC IMM,2
(1} 001514 MICPC=MICPC+]
(1, 01S2l6 Q16422 (MOVE ' WRMEM! INCMAR? IMM! ¢ 2.5
183 C.g220 MEM  IMM,311
T, CoisiE MICPC=MICPC4]
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i75
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I13

MRCY1l 27(1006) 14-DEC-76 16:44 FAGE 8-31
STACK HANDLER

RCEXY:

RCEXX:

TooN2:

(MOVE!WRMEM! IMM! (311

LDMA  IMM, <(RTHRS+1)>
MICPC=MICPC+]

.IF IDN IMM, IMM
<M9¥E!LDHRR!IHH!((RTHRS+1>&3??)>

I
CMOVE!LDMAR? IMM! < <RTHRS+1>")
.ENDC

MEMINC 1BUS, I08RI1
MICPC=MICPC+!
CMOVE ! WRMEM® INCMAR! IBUS! < I3BAL > >

MEMINC IBUS, I0BR2
MICPC=MICPC+!
(MOVE 'WRMEM? INCMAR! IB_S! 10BR2>

BRWRTE IMM 20
MICPC=MICPC!I
(MOVE 'WRTEBR! IMM! < 20> »

n;n;nc gnn 0
MICPC=MICPC]
(MOVE ' WRMEM! INCMAR! IMM! (0>>

MEM BR, SELB
nrgpg:ngcpt+1
(MOVE ' WRMEM! BR! <SELB>>

OUTPUT IMM_ <200!0RCVCO>
MICPC=MICPC+}
(MOVE!WROUT! IMM? <20G!CRCVCO>»

SP IMM,SP2,2
MICPC=MICPC+l
¢MOVE!SPX! IMM!SP2!2>

SP IMM, 1.SP1 :SET INIT MODE IN PJIRT STATUS WCRC
MTCPC=MICPC+1
<LOVE!SPX!IMM! 11SP1>

ALWAYS NTRS]
MICPC=MICPC+]
(JUMP!ALCOND! <NTRS1-INIT83000%4> ! <NTRSL-INIT8777,2}>

BRWRTE MEMX,SUB!SP17 : COMFARE RESPONSE T3 MS3 NJ
MICPC=MICPC+]
<MOVE 'WRTEBR!MEMX! <SUB!SPL7>>

BR? RH3 ; IF NEGATIVE EXIT
MICPC=MICPC+]
(JUMP!BR7CON! <RH3-INIT3300C*4> ! <RH3-INIT8777.2:>

LDMA  BR,SELA!SPO :ADDRESS THE TRANSMITLINK
MICFC=MICFC+1

; RCORESS ERROR LINK

;FLUSH INPUT SILC

:INRIBIT FURTHER TRANSMISSICNS

RSt

Olav



oMoll COCMP PROTOCOL IMPLEMENTATION
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Cl5esH
015254
£15256

C15z56

015260
015260
0i5262
015262
015264
015264
015266
01526t
015270
£15270
01527¢
015272
0158274

015274

01527¢

cl1E27e

oCl

010087
000

001535
002471

001836
000S43

Be430

0C154C
115543

001541
000436

001542
062430

001543
cCl

018241
0ac

001544
gc!

083223

MAcYll 271006,

J13

14-DEC-76 16:%4 PFAGE 8-32

STACK HANDLER

TCON4:

.IF IDN BR, IMM
(MOVE 'LDMAR! IMM! <SELA!SP08377> »

.IFF
(MOVE!LDMAR!BR! <SELA!SPD> >
.ENDC

MEM IMM, O
MICPC=MICPC}!
(MOVE ' WRMEM! TMM! <O>>

LDMA  IMM,STC
MICPC=MICPC41

.IF ION IMM, IMM

(MOVE! LOMARY IMM? (STC3277)»

. IFE
(MOVE'!LDMAR! IMM! <STC>»>
.ENDC

MEM MM, TMLL
MICPC=MICPC+l

(MOVE ' WRMEM! IMM! <TML 1>
BRWRTE Iéﬂﬂ TMLS

MICPC=MICPCH1
(MOVE !WRTEBR! IMM! < TMLS

CMP_ BR,SPO
EREETAEEsh,

Z TDONY
MICPC=MICPC+l

RSt :

; TURN OF WSSIGNEDANG TMYEC BITS IN FLA

; RSSUME WRAPARGUND

: WRAPAROUND?

:YES

¢JUMP!2COND! < TDON4-INIT33000%4> ! « TOON4-INITS777/2>>

BRWRTE IMM,B
MICPC=MICPLC+!
(MOVE'WRTEBR! IMM! (&>

MEM BR, ADD! SPO
MicPC=MICPL+]
<MOVE ! WRMEM! BR! (RDD!SPQ»>

LOMA MM, NXTSP
H?CPC:HI&PC*I

.IF IDN IMM, IMM
(MOVE'LDMAR! TMM! «NXTSP3377>>

IFF
‘MOVE !LDMAR! INM? <NXTSP>>
.ENDC

LDMR  MEMX,SELB!SPX!SP3
iicpemicecel
i?ggé?LDHsR!IHH!<SELB!SPX!SP3&3??>>
<MGVE ! LDOMARMEMX ! <SELB!SPX!SP2) »

;OFFSET FOR NEXT TMY _INK

:UPDRTE THE POINTER

:ACDRESS DONE _INK

:ROORESS THE LINK,SOPYING

Jlgs

~
L ]



JMC11 CDZMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:Y4 FAGE 8-33 PRGE: JlBE
DCIkah.MAS  06-DEC-76 Il:34 STACK HANDLER
(1 ; 000 .ENDC
xg‘o . 1TS AODRESS T2 SPO
1381 015300 MEMINC IMM,200 ‘WRITE THE INTERRUPT TvPE
‘1) 001545 MICPC=MICPC+]
g;g 015300 016600 (MOVE ! MIRMEM! INCMAR! IMM! < 200> >
1862 015302 MEM BR, INCR!SPO . COPY ACTUAL LINK ACORESS
1) 00154E MICPC=MICPC+]
;ig 015302 062460 < MOVE ! WRMEM? BR! < INCA! SPQ> »
1863 015304 LDMA  IMM NXTSP - ADDRESS PTR INT STACK
1) 001547 MICPC=MICPC4]
(1) ol .IF IDN IMM IMM
;ig 015304 Cl10241 <?gg£eLonnR!1nns<nxrspaarr>>
(1 ¢MOVE 'LDMAR IMM! (NXTSP> >
gig 200 .ENDC
1864 C15306 MEM IMM. INTSTK :ASSIME WRAP AROUND
(1) 001550 MICPC=MICPC4]
>§§ 015306 002842 (MOVE ! WRMEM! IMM! < INTSTK>>
1865 015310 BRWRTE  IMM, < <MMEND-2)> - ADDRESS ENCOFINT STACK
(1) 001551 MICPC=MICPC+1
gi; 015310 CO0G776 (MOVE 'WRTEBR! IMM! < (MMEND-25 3>
1856 015312 CHP BR, SP3 - IRAPAROLNC ®
(1) 001552 MICPC=MICPL+1
g{g 015312 060363 (SUBTC!BR!SP3)
1867 015314 4 TDONYO - YES---BRANCH
(1) 001553 MICPC=MICPC+1
gi; 015314 !1S55E ¢JUMP12COND! < TDONYO-INIT33000%4> ! < TDON4Q-INITS777/2>>
\4)
1868 (015316 BRWRTE IMM,2 :OFFSET TO NEXT PRIR
‘1) 001554 MICPC=MICPC+]
;i; 015316 0004C2 ¢MOVE 'WRTEBR! IMM! <2>>
L
1868 015320 MEM BR, ADD!SP3 :UPDATE POINTER
(1) 001555 MICPC=MICPL+]
Eii 015320 062333 ¢MOVE 'WRMEM! BR?! <RDD!SP3>>
1870 015322 TOON40: BRWRTE IMM,20 :WURITE INTERUPT PENDING
(1) 001556 MICPC=MICPC+1
5{} 01£322 000420 «MOVE 'WRTEBR? IMM! <203
1871 015324 SP BR, AORB, SP1 :IN PORT STATLS WORD
(1 001557 MICPC=MICPL+]
51; 015324 063301 ¢MOVE ! SPX!BR'AORB!SP1)
18;2 015328 LOMA  IMM,ETC - ADDRESS NEXT EMPTY PTR
‘1] 001580 MICPC=MICPC+]
(1 ag1 _IF IDN IMM, IMM
(1} CiE3ze 01CO70 <?ggE!LDHQR§IMH!(ETC&3??;



L13

DMC11 CDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FAGE 8-34 PRGE: 0167
DUZHGH.MAC  0&-DEC-76 11:34 STACK HANDLER
1) (MOVE!LDMAR! IMM!<ETCH»
1) 000 .ENDC
1873 015330 5P MEMX, SELB, SPO :COPY 1T 10 SPO
1) 001561 MICPC=MICPC+]
€%§ 015330 043220 (MOVE ! SPX!MEMX ! SELB! SPQ>
1874 015332 LOMA _IMM,STC :GET NEXT DONE PTR
(1) 001562 MICPC=MICPC+1
) 20 (LE ION I, i
13 015332 01006 <?gg TLDMAR! IMM! <STC8377%)>
(L (MOVE ' LDMAR? IMM! (STC>)
ok oos .ENDC
L1,
1875 015334 CMP MEMX, SPO s IDENTICAL?
(13 001563 MICPC=MICPC+|
(1) 015334 040360 (SUBTC!MEMX!SPO)
1876 C15336 4 RH3 ;FINISH PROCESSING HEADER
(1) 001564 MICPC=MICPC+1 ;
(1) 0153% 108562 (JUMP! ZCOND? <RH3-INIT83000%4> ! <RH3-INIT3777/2>>
1877
1878 015340 TOON!: LDMA  IMM,ISPL?7 ;GET LAST ACKED
1) 001565 MICPC=MICPC+]
(1) 221 I 40N Thi, 1o
(1) 015340 010153 <?gg TLOMAR! IMM! (ISP173377))
Lis .
11} <MOVE!LDMAR! IMM! ¢ ISP17>>
(1 000 .ENDC
\
1879 015342 SP MEMX, SELB,SP17 :STORE IT IN SP17
(1) 001566 MICPC=MICPC+]
L 015342 043237 (MOVE ! SPX ! MEMX! SELB!SP17>
1850 01534 LOMA MM, STC :GET START OF TMT CHAIN
1) 0015e7 MICPC=MICPC4]
(1) 001 .IF IDN IMM, IMM
(1) 0153 010067 <?9¥E!LDHRR!IH"!<STC&3??>>
) .
(1) (HOVE !LOMAR! I: <STC>>
(1) alals .END
1821 015346 LOMA  MEMX, SELB!SPBRX!SPD :ADCRESS THE LINK
(1) 001570 MICPC=MICPC+]
(1) 001 .IF IDN MEMX, IMM
Eif <?9g£!Lonnnztnne<ssLa!spanxesposa7r>>
(1) 01534 053620 (MOVE ! LDMAR! MEMX? (SELB! SPBRX ! SP0> *
Ei; 0oc .ENDC
J
1882 015350 BRWRTE MEMX! INCMAR, SELB :GET THE FLAGS
(1 001571 MICPC=MICPC+1
(17 0iS280 04620 (MOVE !WRTEBR?MEMX! INCMAR! ¢SELB>

—— -
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:Y4 PAGE 8-35 PRGE: 0168
DOCHGH.MAC  06-DEC-76 11:34 STACK HANDLER
1883 015352 BRI TDON3 . IF BUFFER ASSIGNED PRCCEED
1) 001572 MICPC=MICPC+]
gig 015352 116530 ¢JUMP'BRICON? ¢ TDON3-INIT23000%4> ! <TDON3-INIT8777/2)>
L
i884 (015354 ALWAYS RH3 :ELSE---EXIT
(13 001573 MICPC=MICPC+]
5{; 015354 104582 <JUMP! ALCOND? (RH3-INIT83000%4> ! <RH3-INIT8777/2)>
1885
1886 015356 OVRRUN: BRWRTE IMM.4
Y 001574 MICPC=MICPC41
fig 015356 00040 <MOVE !WRTEBR! IMM! (4>
1887 (015380 ALWAYS NTRSO
(1) 001575 MICPC=MICPC+]
Eii 015360 14663 <JUMP'ALCOND! (NTRSO-INIT83000%4> ! (NTRSO-INIT8777/2>)>
1888
1889 . INPUTS:
iggg : SP0 = RECEIVE CHARACTER
1892 015382 PASWRD: SP I1BUS, LNOSW,SP13 -READ PASSWD SWITCH
(1) 001576 MICPC=MICPC+!
f? 015362 023333 (MOVE ! SPX! IBUS' LNOSW!SP13>
}
1833 015384 2 108 :IF ALL ONES NO RLG ENABLED
(1) 001577 MICPC=MICPC+1
fig 015364 115603 <JUMP'ZCOND" < 108-INIT83000%4> ! < 108-INIT8777,2>>
1834 (015366 BRURTE IMM,6 : CHECK FOR ENTER MOP MGDE
(1) 001600 MICPC=MICPC+l
5%3 015366 000406 (MOVE ! WRTEBR! IMM! (B)>
1835 (015370 CMP BR, SPO
(1) 001601 MICPC=MICP(+]
5{; 015370 060360 (SUBTC'BR!SPO>
189 (L15372 2 20% :IF EQUAL  ENTER MOP
(i) 001602 MICPC=MICPC+]
Eig 015372 115611 <JUMP!ZCOND! <203~ INIT33000%4> ! <208-INIT8777/2%)
1837 015374 108: BRWRTE BR, SELA!SPI :READ STATUS BYTE
(i) 001603 MICPC=MICPL+]
Eii 015374 DE0E0] (MOVE 'WRTEBR!BR! <SELA!'SPL>)>
1898 015376 BRSHF T :SHIFT IT RIGHT
(1) 001604 MICPC=MICPC+
Eii 015376 001620 <HOVE'SHFTBR'NRTEBR'SELB)
1833 (015400 BRI RHX :MESSRGE WITH NO BUFFER ASSISNED
(1) 001305 MICPC=MICPC+!
E{? 015400 106740 ¢JUMP!BRLCON? (RHX-INIT33000%4> ! {RHX-INIT8777/2)>
]
1300 015402 BRSHF T :SHIFT RIGHT AGRIN
(1) 001606 MICPC=MICPC+]
(1) Clcw02 001e20 <MOVE ! SHF TBR! WRTEBR! SELB>

- tw—— . ———
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OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 1b:44 FAGE 8-36 PRGE: 0169
DOCHGH.MAC  06-DEC-76 11:34 STACK HANDLER
(1)
1801 D15404 BRI RCVMO :DLE RECEIVED IN NORMAL MODE
1 001607 MICPC=MICPC+]
Eii 015404 106732 <JUMP*BRICON! (RCVMO-INIT83000%4> ! <RCVMO-INIT8777/2> )
1302 015406 ALWAYS RK3 s HANDLE MAINT MODE MESSAGE
1) 001610 MICPC=MICPC+1
;{; 015406 104ES] ¢JUMP!ALCOND: <RK3-INIT83000%4> ! (RK3-INIT8777/2>>
\
1903 015410 208: SP BR, DECA, SP4 s COUNT FOR NUMB OF COMPARES
(1) 001611 MICPC=MICPC+1
(i; C15410 0b6316Y (MOVE ! SPX ! BR!DECR! SP¥)
L
1S04 015412 STATE EM2
(1) 001612 MICPC=MICPC+}
(1) 018412 000735 (MOVE 'WRTEBR! IMM? (EM2-INIT8777/2>>
1305 013414 ALWAYS REXIT
(1) 001613 MICPC=MICPC+1
Eig CIS4I4 100450 CJUMP!ALCOND! (REXIT-INIT83N00%Y) ! (REXIT-INITE777 /2>
1906 :
{907 .ENRBL LSB
1388 015416 RCVML: LDMR IMM, NARST :RESET NAKS SENT
(1) 001614 MICPC= MI‘PC+1
(1) 00! IF IDN }
(i; 015416 010001 <?9¥ onnn' MM? <NAKST3377>)
l .
(1 (MOVE!LD"AR! IMM! (NRKST)>>
gig 000 .ENDC
1910 015420 MEM  IMM, 1 .
(1) 0G1615 MICPC=M[CPC+]
gi; 015420 (002401 (MOVE ! LIRMEM! TMM! (1>
A
1911 015422 LDMA  IMM.BC : ADDRESS ORIGINAL RECV BYTE COUNT
(1) 001616 HICPC-HICPC¥1
(1) 001 IF ION IMM
Eig 015422 010167 <?9¥E'LDHQR'IHH'<BC&3??>>
(1) (MOVE !LDMAR! IMM! <BC>»
?i% 000 .ENDC
1812 pls424 SP MEMX! INCMAR,SELB,SP4  ;MOVE BYTE COUNT TQ SP4
(13 001617 MICPC=MICPC+1
gig 0l15424 057224 <MOVE ' SPX ! MEMX! INCMAR! SELB!SPY>
19i3 015426 Sp MEMX! INCMAR, SELB,SPS  :AND SPS
(13 001620 MICPC=MICPC+1
Eig 015426 057225 (HOVE'SPX'HEHX'INCHﬂR!SELB!SPS)
)
1914 015430 MEM BR,DECA!SP11 :COPY SP11 FROM MEMORY
(1; 001621 MICPC=MICPL+]
H,omwnuwwx <MOVE ' WRMEM! BR? <DECA!SP11>>
}
1915 015432 LDMA  IMM,NXTSP

- - -—- s amse.

-—— —t—— -
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IMC11 CDIMP PROTOCOL IMPLEMENTATION MACYIl 27(1006) I4-DEC-76 16:Y4 FAGE 8-37 PAGE: 5170
DCHGH.MAC  D-DEC-76 I1:34 STACK HANDLER
(1) 001622 MICPC=MICPC+1
(1) 001 .IF IDN IMM, IMM
{1 015432 010241 <?ggEeLonnR!1nns<erspaa77>>
13 (MOVE 'LDMAR? IMM! (NXTSP>)>
(1 000 .ENDC
1916 015434 SP MEMXLDMAR, SELB, SP3 :COPY TO SP2
1) 001623 MICPC=MICPC+i -
1) 015434 053203 (MOVE ' SPX ! MEMX ! LDMAR! SELB!SP3)
1917 015436 MEMINC IMM,204 :RECEIVE DONE IMAGE
(1) 091624 MICPC=MICPC+]
(1) 015436 Q16604 (MOVE ! WRMEM® INCMAR! IMM! <204 >
918 015440 MEM BR! LDMAR, SELA! SP1Y4 :COPY LINK ADDRESS TG NEXT INTER
(1) 001625 MICPC=MICPC+]
(1} 015440 072614 ¢MOVE ! JRMEM! BR!LDMAR! <SELA!SP14> >
\a
1919 15442 MEMINC IMM,0 :ZER) THE FLAGS
(1) 001626 MICPC=MICPC+1
(1) 015442 D16HC0 (MOVE ! WRMEN® INCMAR! IMM! (0>
1920 015444 5P IMM! INCMAR, SPO, 300 :WRITE R 300 TO SPA
(1) 001&27 MICPC=MICPC+1
(1) 015444 817300 (MOVE ! SPX! IMM! INCMAR! SPQ? 300>
1921 015446 BRWRTE _IMM! INCMAR, 2 :PREPARE TC ADCRESS NEXT
{1 001630 MICPC=MICPC+1
(i} D1sw46 DIHAD2 (MOVE 'WRTEBR! IMM! INCMAR! <2>>
1922 : INTERRLPT STACK AND INCREMENT
1923 ' THE MAR
1329 (015450 MEM MEMX, RANDB' SPO :MASK OFF ORIGINAL HIGH BYTE
(1) 0C163! MICPC=MICPC+]
(1) 015450 042660 ¢(MOVE ! KRMEM! MEMX® ¢(RANDB! SPO> >
1925 :OF COUNT SRVING EXTENDED MEM 8ITS
1936 015452 MEMINC MEMX,AORB!SPS :COPY TO MEMORY LINK
(1) 001632 MICPC=MICPC+]
(1) oi54s2 056705 ¢(MOVE ' KRMEM! INCMAR ! MEMX ! <RORB! SPS>>
J
1927 015454 MEMINC BR,SELA!SPY
(1) 001633 MICPC=MICPL+1
(1) 015454 076604 (MOVE ! WRMEM! INCMAR!BR! <SELA! SP4>>
1928 15456 LOMA  IMM,NXTSP :ADDRESS NEX™ INT STACK
(i) 001634 MICPC=MICPC+1
(1 001 _IF IDN IMM, IMM
Eig 015456 010241 <?ggEsLonnR!1nn!<NXT5953??>»
} .
(1) ¢{MOVE ' LDMAR! IMM! <NXTSP. >
Ei; 000 .ENDC
1923 0ig4e0 MEM  BR,ADD!SP3
{1; 001635 MICPC=MICFL+1

v — —
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DMCI1 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:94 FAGE 8-38 PRGE: 0171
OOCHGH.MAC ~ 06-DEC-76 11:34 STACK HANDLER
(}; 015460 062403 <MOVE ! WRMEM!BR! <RDD'SP37 >
{
1930 015462 BRWRTE IMM, (<MMEND-2>> :ADDRESSEND OF INT STACK
(1) 001636 MICPC=MICPC+]
;ig NiS462 00077E (MOVE 'WRTEBR?! IMM! ¢ <MMEND-2>>>
1931 015464 CMP BR,SP3 . WRAP ARGUND
% 001637 MICPC=MICPL+]
gi; 015464 060362 <SUBTC!BR!SP3>
1932 015466 2 408 . 1F YES-- BRANCH
(1) 001640 MICPC=MICPC+] i
ki% 015466 11565! <JUMP2ZCOND' <40$-INITR3000%4> ! <4CS-INITB777/2)>
1933 015470 208:
1334 015470 BRWRTE IMM.S . INDEX TQ NEXT BUFFER
(1) 00164. MICPC=MICPCH!
gig 015470 0004CE ¢MOVE ! WRTEBR? IMM! (S>>
1935 015472 SP BR, ADD, SP14 : LPDATE COPY OF POINTER
(1 001642 MICPC=MICPL+]
5}; 015472 063014 (MOVE'SPX1BRYADD! SP14»
1936 015474 BRKRTE IMM,STC :ADDRESS OF WRAP ARQUND PCINT
(1) 001643 MICPC=MICPC+1
5%; 015474 000467 (MOVE 'WRTEBR! IMM! <STC»>
1937 015476 CMP BR,SP14 - IRAPAROUND "
(1) 001644 MICPC=MICP{+1
gig 015476 0e0374 (SUBTC!BR!SP14%>
L
1838 015500 2 508 : IF YES---BRANCH
(1) 201645 MICPC=MICPC+!
E%? 015500 115653 (JUMP!ZCOND? <503-INIT33000%4> ! <508-INITS777/2>»
J
1933 015502 308:  BRWRTE IMM.20 -MASK FOR INTERUPT PENCING
(1) 00164€ MICPC=MICPC+1
ff% 0iSs02 000420 (MOVE ' WRTEBR! IMM! <20>>
1940 015504 SP DP, RORB, SP1 -UPDATE PORT STATUS WIRC
(1) 001647 MICPC=MICPE+]
Ei% 015804 (0&330! «AOVE'SPX! DP1AORB! SP1)
1941 001 .IF OF S$LOW
1942 BRWRTE DP, <SELA'SP10: :READ LINE STATUS_WORD
1943 BRY FLUSH :IF CLEAR ACTIVE SET---FLUSH
1944 RM] STATE  RCVA
1945 ALWAYS REXIT
194E 0oC .ENDC
1847 001 " IF NDF SLOW
1848 01E50e ALWAYS FLUSH
(1) 001650 MICPC=MICPC+]
Ei? 015506 104415 <JUMP'ALCOND! <FLUSH-INIT33000#4> ! <FLUSH-INIT8777 /23>
}
1949 000

.ENDC
.88C ClIEELC H0%: MEM IMM, INTSTK {PIINT TO START OF INTERRUPT STRCK
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015510
015512
015512
01551M
Q15514
015516
015516
C15520
015520

015See2

Q15822

015524
015524
J1552¢
0155¢eb
C18E30
015E30
CiSS3e
015532
015534
015534

C1553+

015E3¢
ClE83e

06-DEC-76 11:34

001651
COze42

001652
114641

001652
000424

001654
063234

001655
114846

001656
001
Q101582
002

001657
J436e0

001660
088400

00ikE
11717

Lo

i
7

200

QClebd
0ig43C

D14

MACY1l 27(1006) 14-DEC-7& 16:Y4 FRGE 8-39
STRCK HANDLER

S08:

NTHRES:

ERRXX:
NTRSO:

MICPC=MICPC+1
(MOVE!WRMEM! IMM! CINTSTK> >

ALWAYS 20%
MICPC=MICPC+l
<JUMP!ALCOND! <20S-INIT3300C*4> ! <208-INIT8777/2>>

BRWRTE IMM,RCLI ;POINT TO START OF RECEIVE QUEUE
MICPC=MICPC+l
<MOVE!WRTEBR! IMM!<RCL1>>

5P BR, SELB, SPi4
MICPC=MICPL+]
(MOVE'SPX!BR!SELB!SP1%>

ALWAYS 30%
MICPC=MICPC+]
<JUMP!ALCOND! «308-INIT3300C*4> ! <3CS-INITI?77 /25>

.DSABL  LSB

LDMA  IMM ST
MICPC=MICPC+]

.IF IDN IMM, IMM

<MOVE !LDMAR! IMM! <ST3377>>

.IFF
{MOVE!LDMAR! IMM! <ST»>
.ENDC

SPBR  MEMX,SELB,SP2
MICPC=MICPC+]
(MOVE! SPBRX! MEMX ! SELB' SPQ>

BRWRTE BR,ACD?SPO :SHIFT LEFT
MICPC=MICPL+]
(MOVE 'WRTEBR!BR! ¢(ADD!SPO>>

8RY OVRRUN
MICPC=MICPC+1
<JUMP!BRYCON! < OVRRUN-INIT330CC*4> ! « JVRRUN-INIT3777.72>>

BRWRTE IMM.1
MICPC=MICPC+1
(MOVE ! WRTEBR! IMM? < %) .

LOMA  IMM, <<RTHRG+3>>
MICPC=MICPCHL

IF TON T Inm .
(MOVE 'LDMAR! IMM! ( (RTHRS+3>3377>>

.IFF
(MOVE!LDMAR! IMM! (¢<RTHRS+37»>
.ENDC

MEMINC IMM,C
MICPC=MICPC+]
(MOVE!WRMEM! INCMAR! IMM! <D

PAGE :
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C1SS4C
015540
018542

015542

018844

015544

015546
015546
015855C
015550
g1555e

C1558y
C15E54
015558
015556
0155¢eC
015560
015562
o 18582
015584
<1ESE4

001665
06262C

J0leek
CCl
Jilasl

a01672
301
J10241

goe

0C1673
302642

QCle77

Qco422

ElY

MRCY1l 27(1006) 14-DEC-7¢ 16:44 FAGE 8-40
STACK HANDLER

NTRS!:

MEM BR, SELB
MICPC=MICPL+]
(MOVE ! WRMEM! BR! <SEL2> »

LOMA  IMM,NXTSP
MICPC=MICPC+]

.IF IDN IMM, IMM
¢MOVE'LDMART IMM? (NXTSP3377>>

.IFF
<MOVE!LDMAR! IMM2 <NXTSP>*
.ENDC

LOMA  MEMX,SELB?SPX!SPD
MICPC=MICPC+]

.IF IDN MEMX, IMM
<MggE!LDMRR!iHH'<SELB!SPX!SPO&377>>

.1
<MOVE ! LDMAR!MEMX ! (SELB!SPX!SP]>
.ENDC

MEMINC IMM,201
MICPC=MICPC+!
(MOVE!WRMEM! INCMAR! IMM! < 201>

MEM IMM, <<RTHRS>>
MICPC=MICPC+1
(MOVE ! WRMEM! IMM? « <RTHRS: *>

LDMA  IMM NXTSP
MICPC=MICPC+]

.IF IDN IMM, IMM

<?ggsswnnn! IMM! (NXTSP3377>
{MOVE 'LDMAR! IMM! (NXTSP>>
.ENDC

MEM IMM, INTSTK
MICPC=MICPC+l
(MOVE!WRMEM! IMM? CINTSTK>>

BRWRTE IMM, <<MMEND-2)>
MICPC=MICPC}1
(MOVE ! WRTEBR?! IMM! < <MMEND-2> -

CMP B8R, SPO
MICPC=MICPL+]
<SUBTC1BR!SPO>

Z NTRS2
MICPC=MICPC+!

:HSSUME QUEJE WRAP HRIUNC

:IT DI0 URAP AROUNC

¢JUMP!ZCOND! <NTRS2-INIT33000#4> ! <NTRSE-INIT3777/2%

BRWRTE IMM,2
MICPC=MICPC+]
(MCVE ! WRTEBR! IMM! <25

:JFFSET TC NEXT PHIR

PRGE:

al73



oMIil COXMP PR

BCIHGH. MAS
1)

1975 CI5566
i} 015586

:é_?;'r;. 015570
1} 015570

1977 018572
{1) 015572
(1)

1978 015574
{

(13 015574

:9;? C15576
(1)

1 015678
(1)
vl
il

1580 015620
§§§ 015630

1981 015602
g%i 015602

15?3 015604
Zii C15604
1)

1963 C156CE
i{g 015606
[N W

(984 0ISEL0
(1)

(1) 015610
\Lais

1965

1966 C1SE12
L4
(1 c1selz

-l

1987 CISElY
(1)

(1) DISEl%

1386 cCisele

QTOCOL IMPLEMENTATION
06-DEC-7E 11:3%

001705
Q42231

01708
0e3071

C0170?7
OCC40.

001711
104415

001712
000424

001713
Je2226

8CL714

MACY1l 27(1006) 14-DEC-TE

F 14
16:

STRACK HANDLER

NTRSZ:

SNAK :

SNRK1:

SNRK?:

EMTRIG:

MEM BR, RCD! SPO
MICPC=MICPL+1
(MOVE ' WRMEM!BR! <ADD! SPJ»)>

BRWRTE _IMM,20
MICPC=MICPC+]
(MOVE tWRTEBR IMM! < 205>

SPBR  BR,RORB,SP]
MICPC=MICPL+]
<MOVE ! SPBRX ! BR! AORB! SP1>

BRO TRB! :FLAGGED BY ERROR TYPE
MICPC=MICPC+l
(JUMP!BROCON! < TAB1-INIT33000%4> ! <TABL-INIT8777/2>>

LDMA  IMM,ISP1l
MICPC=MICPC+]

LIF ION IMM, IMM
(MOVE'LDMARE IMM! < ISP113377>>

.IFF
<MOVE'!LDMAR! IMM! <(ISPI11>»
.ENDC

; JPOATE QUEUE POINTER

SP MEMX, SELB,SP11
MICPC=MICPC+1
(MOVE ! SPX!MEMX* SELB!SP11"

SP BR, INCA, SP11 : INCREMENT MSG EXPECTED
MICPC=MICPL+!]
(MOVE!SPX!BR! INCAR!SP11>

BRWRTE IMM. 1 :UNNUMB DENING BIT T2 2R
MICPC=MICPC+1
(MOVE 'WRTEBR? IMM! < 1>>

SP BR, AORB, SP10
MICPC=MICPL+]
«MOVE1SPX!1BR?AORS!SP17>

N
CPC=
(JUMP!RLCOND! <FLUSH-INIT33COC#4> ! <FLUSH-INITS?77 2>

;UPDRTE LINE STATUS WORD

BRWRTE IMM,24
MICPC=MICPC+]
(MOVE!WRTEBR? IMM? <24>>

OUTPUT BR, <SELB!OBAL>
MICPC=MICPL+]
{MOYE!WRCUT!BR! <SELB! 0BAL - -

BRWRTE IMM,O
MICPC=MICPC+]

44  PAGE 9-41 PRGE :

0174
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sMs:1 CDoMP PROTOCOL IMPLEMENTATION MACYL1 27(1006) I4-DEC-7& 16:94 FAGE 8-42 PR3E:
OCIHGH.MAC  0B-DEC-7& 11:34 STACK HANDLER
:;; 015616 000400 (MOVE ' WRTEBR! IMM! <O>>
1389 015620 OUTPUT BR. <SELB'0BA2
$)) 001715 MICPC=MICPL+]
§i1 015620 062227 (MOVE ' WROUT ! BR! <SELB! CBR2> >
(i
1990 GisB22 spgn éBES BMB873,5SP0 :READ BMB73 ADDRESS---
D 001716 MICPC=MICPC+]
gig 015622 (£23740 (MOVE ! SPBRX ! IBUS!BM873!SPD>
193] 015624 OUTPUT BR,SELB!OUTDAL .SET P LOW BYTE OF ACCRESS
(1) 001717 MICPC=MICPL+]
5;; 015624 062227 (MOVE 'WROUT!BR! <SELB!C “HAI»>
d
1382 0156: BRWRTE IMM, 366 HIGH BYTE BASE FCR RCM BOCT
(i 001720 MICPC=MICPC+]
g{; 015626 000766 (MOVE TWRTEBRY IMM! ¢ 3665)
L
1933 015830 OUTPUT BR, SELB'OUTDA2
{1 001721 MICPC=MICPE+]
{1; 015630 062223 «MOVE ' WROUT ! BR! <SELB! QUTCA2> >
1%54 0i563¢2 EM6:  BRWRTE IMM,21 :MASK FOR TIMER AND ALSC TG START NPR
33 001722 MICPC=MICPC+1
gig 015632 000421 (MOVE 'WRTEBR! IMM! <21>>
1335 015634 ouT BR, (SELB!0BR>
(1) 001722 MICPC=MICPL+1
E;g 015634 061231 (MOVE ! WROUTX ! BR! «SELB! 0BR>>
158 015636 OUT  BR.<SELB'ONPR>
(1) aC1724 MICPC=MICPC+]
;P 315638 361230 (MOVE TWROUTX 'BR? ¢<SELB! ONPR> *
1)
1397 015640 EMl:  BRWRTE IBUS,NPR -RERD NPR SONTRSL
(1 001725 MICPC=MICPC+|
Efz 015640 120660 «MOVE TWRTEBR! IBUS! <NPR
1938 015842 BRO CKTIME
(1) 00172t MICPC=MICPC+]
Ei} D1Se42 132371 (JUMP!BROCON! <CKTIME-INIT83020#4 t (CKTIME-INITS?77/2>>
1939 Q15644 MEMADR RMI . IF NPR DCNE
(i 001727 MICPC=MICPC+1
(1 a3} JIF B
:i; 1Ee44 002420 <?ggszunnen:<Rn1-1n175?r7/e>:
(13 .
(35 ¢MOVE'WRMEM! ! <RM1-INIT8777 72>
(13 ooc .ENDC
200C 015eM6 ALWAYS ACLOW
(1) 061730 MICPC=MICPC+] )
(1) 1564 100784 ¢ JUMPYALCOND? <ACLOW-INIT33000#4> t CACLOW-INIT8777 2>
Vi)
2001 015650 TRBUPD: SPBR  IBUS,RCVCON, SPO :READ RECEIVER IONTRSL RES
1) 00172} MI1CPC=MICPC+} )
‘1, 015650 023te40 «MCVE ' SPBRX! IBUS!RCVCON! SPO>

)

o



o1l COSMP PR
SCZhah. MAC
(1)
aggg 015652
§;§ 215652
a@?; 015654
‘1) 915854
2234 015656
30
.1, G15&56
3%
1y
(1)
(13
aq;§ 015660
i;; C15e6C
2006 015662
;;3 015662
2¢§§ D15664
{
(13 015664
aqgg 515666
Eii 01566¢
ag?? 015670
Ein C1567G
(15
E?i? 018672
(L 015672
/)
E?i§ 015674
(1} 015674
2012
3Ci3 C15676
vdo
10 CIse7E
2014 515700
(1
10
‘1) 015700

. w8 .

STOCOL IMPL
06-DEC-76

001732
065400

301733
103451

001743
C76EL7

001744
000480

0C174E
9C!
c1021C

alals

11:3

“HBI:

H14Y

EMENTRTION MACY1l 27(1006) 14-DEC-76 16:44 FAGE 9-43 Srak:
4 STACK HANDLER

BRWRTE BR,ADD!'SPQ ‘SHIFT LEFT
MICPC=MICPL+]
(MOVE ! WRTEBR!BR! <ADD! SPQ> -

BR7 IDLE ;RECEIVE ACTIVE--IDLE
MICPC=MICPC+l
(JUMP!BR7CON! <IDLE-INIT33000#4> ! <IDLE-INIT3777/25>

LOMA  IMM, IMGIO
MICPC=MICPC+]

.IF IDN IMM, IMM

(MOVE 'LDMART IMM! < IMG108377)>>

. IFF
«MOVE!LDMAR?! IMM! <IMG1DY>
.ENDC

BRWRTE IMM,2
MICPC=MICPC+l
CMOVE!WRTEBR! IMM! (25>

MEMINC BR,RANDB'SP1D -SAVE BIT | oF SPIQ
MICPC=MICPC+1

<MOVE!WRMEM! INCMRR!BR! <ARNDB!SP10>>

MEMINC BR,SELA!SP11 :SAYE SP1!
MICPC=MICPA+]
<MCVE ' WNRMEM! INCMAR!BR! <SELA!SP11 >

MEMINC BR,SELR!SP12 :SAVE SP12
MICPC=MICPL+]
<MOVE ' WRMEM! INCMAR!BR! <SELA!SP12>

MEMINC BR,SELR!SP1Y4 :SAVE SP1N4
MICPC=MICPL+]
(MOVE ' WRMEM! INCMAR!BR! <SELA!SP14>>

MEMINC BR,SELA!SP16 :SAVE SPlg
MICPC=MICPL+]
(MOVE ! WRMEM? INCMRR!BR! <SELA'SP16>>

MEMINC BR,SELA!SPI7 :SAVE SPIT
MICPC=MICPC+]
¢MOVE ! WRMEM! INCMRR!BR! <SELR!SP17>>

;MAR NOW POINTS TC SASE
STATE _ RB2 ;D0 NCT CHANGE BR UNTIL R8Q
MICPC=MICPC+1
MOVE!WRTEER! 1! (R@2-INITS777/2)>

LDMA  IMM,T :POINT TG TRBLE UPDATE STRTE
MICPC=MICPC4]

LIF IDN IMM It

f?ggsswma. IMM! < TRBST3377>)

(MOVE'!LDMAR! IMM! . TABS™>®
.ENDC

w

[ X

m



I1l4

IM311 COSMP PROTICOL IMPLEMENTATION MAZY11l 27(1006; 14-DEC-76 16:94 FRGE 8-44 PRGE: 0177
fCChah.MAC  DB-DEC-78 11:34 STACK HANDLER
1)
201E £15702 PSTATE TBUL .NEW FORT STATE RDDRESS
123 018708 MEM IMM, <<TBUL-INIT8777./2>>
.23 001746 MICPC=MICPC+1
;5‘ 015702 002774 (MOVE 'WRMEM? TMM! < < TBUL-INIT377/2>>»
-
2CIe 515774 SP IMM, 4. SP4 s INITIALIZE COUNT
13 10174 MICPC=MICPC+1
gi; 015704 00300 <MCVE!SPX! IMM!4!SPY>
2017 NOTE: FIRST & RAM LCCATIONS ARE NOT WRITTEN
3C18 :T0 CORE TRBLE.
3015 O0I5706 LOMA  IMM,BRSE
1) 001780 MICPC=MICPCH]
1) oot JIF ION IMM, IMM
gin 015736 213017 <ngssLonnn!rnne<995£&377\>
{1 .
(1) (MOVE ! _DMAR! IMM? <BASE >
1) 00C .ENDC
2080 01570 ALWAYS RAO
ST 20175: MICPC=MICPC+1
g;g 0:5710 104442 (JUM :ALCOND! (RBO-INIT83000¥4: ! (RBO-INITS?77/2>>
2031 018712 EC2:  BRWRTE ImMM,2 - INCREMENT JCUNT/TEST
1 0017SE MICPC=MICPC}]
5%5 015712 000402 ¢MOVE 'WRTEBRY IMM! <2>>
2522 015714 5P BR, ADD, SP4
1) 201753 MICPC=MICPL+]
‘1; 015714 0630CH <MOVE!SPX!BR!ADD! SP4>
!
2333 01571¢ 5P 18US, 10BA1 . SPO .PCINT T3 NEX™ ADCRESS
(1 601754 MICPC=MICPC+]
éig 015716 023140 (MCVE ! SPX! IBUS® I0BAR1!SPO>
J
2024 015720 OUTPUT BR,ADD!9BAL
(1 00;7c¢ MICPC=MICPL+!
Eig 015720 0820CE ¢MOVE *WROUT!BR! <ADD! 0BR1>>
)
3025 015722 SP 18US, I0BA2, SPO
(1 901756 MICPC=MICPC+}
Ei; 015722 023180 (MOVE ! SPX ! IBUS? I0BR2' SPQ.
J
2026 015724 OUTPUT BR,AC!0BA2
P 001757 MICPC=MICPL+1
E;; C15724 862137 (MOVE ' WROUT!BR? <RC!0BAZ> >
d s
2027 015726 c TABMXT
1 001760 MICPC=MICPC+1 )
gi; £1€726 10S36E (JUMP!CCOND"® < TRBMXT-INIT33200%4> ! < TRBMXT-INIT8?77. 25 .
=038 015730 ECX:  BRWRTE BR,SELA!SPI .READ PORT STATUS
¥ 01761 MICPC=MICPC+]  ~ ~
(1, Cig730 DECEC] «MOVE 'WRTEBRIBR! «SELAISP]
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215732
015732

Ci5734
0i15734
J1573¢
018736
015740
015740
o15742
C15742

0i8744
15744

015746
015746
018780

C15750

0157Se
g1575¢

015752
015754
C15784
015756
8)§-¥4
015780
ciE760

go17s2
118374

C0176S
J56222

001766
056223

dC1771
001
818210

ace

MACY1l 27(1006) 14-DEC-786 1b:<94 FAGE 8-45 PRGE:

J14

STRCK HANDLER

1C8:

208:

BRO 308 :INIT MODE, WRITE GUT 200 BYTES
MICPC=MICPC+l
<JUMP!BROCON! <308-INIT330CO#4> ! <308-INIT3777/2>)

;CTHERWISE ONLY WRITE CUT ERROR COULNTERS
BRWRTE BR!LDMAR, SELA!SPY ;RERD COUNTER
MICPC=MICPC+1
(MOVE!WRTEBR!BR!LOMAR! (SELA!SPY>)

BRY -J$ ;ALL CONE
MICPC=NICPC+l
<JUMP!BRYCON! (208-INIT3300C*+> ! <2C$-INITE777/2> »

QUTPUT MEMX! INCMAR, SELB!OUTDRI :STORE CCUNTS OF ERRORS
MICPC=MICPC+1
(MOVE!WROUT !MEMX! INCMAR! <SELB!QUTDAL>>

QUTPUT MEMX! INCMAR,SELB!OUTDR2
MICPC=MICPC+]
(MOVE ! WROUT ! MEMX! INCMAR! (SELB!OLTOAZ> *

.IF NDF $LOW
SP IBUS, NPR., SPQ
MICPC=MICPC+!
«MOVE'SPX! IBUS'NPR!SPQ:

.ENDC

ALWAYS RK8

MICPC=MICPC+1 ' .
«JUMP!ALCOND! <RKB-INIT33000#4> ! <RKB-INIT3777/2>>

LOMR  IMM, TABS™
MICPC=MICPC+]

.IF IDN IMM, IMM

(MOVE 'LOMAR! IMM! (TABST3377>)>

IFF
(MOVE!LDMAR! IMM! (TABST>®
.ENDC

PSTATE 13
MEM IMM, (¢13-INIT8777/25>
MICPC=MICPC}1 ,
(MOVE 'MRMEN! IMM! < (I13-INIT8777.2)%)

RALWAYS RM1
MICPC=MICPC+1
«(JUMP!ALCOND! (RM1-INIT83000%4> ! <RM1-INIT3777-2>>

BRWRTE BR!LDMAR,SELA!SP4 ;READ COUNTER
MICPC=MICPC+1
(MOVE!WRTEBR!BR!LDMAR! «SELA!SP4»)

BR? 208 ;ALL DONE
MICPC=MICPC+1 X
(JUMPYBR7CON! <208~ INITS3CCO#Y: ! <208-INIT37772>)



K1Y

DMC11 COCMP PROTICOL IMPLEME  3TION MACY1l 27(1006) 14-DEC-76 1b:44 FAGE 8-46 PRGE: 0179
ACIWGH.MAC  06-DEC-76 11:34 STACK HANDLER
2044 015762 ALMAYS 108 .KEEF GOING
(1) 001776 MICPC=MICPC+1
=i4 015762 114785 (JUMP!ALCOND! < 108-INIT83000%4> ! < 108-INIT8777/2>>
2045 015784 $ZERO
(13 N3:777 MICPC=MICPC+1
‘i3 515764 000000 000000
2é4é :
2047 000001 "END

. 9BS. 0IE766 oae

ERRCRS DETECTED: OC
DEFRULT GLOBALS GENERARTEC: O

DDCMP/CRF /DS : CRF «DMCHGH , HILOW . DDCHGH
RUN-TIME: 16 31 .1 SECONDS
RUN-TIME RATID: 189748=3.8
CORE USEC: 7K (13 PAGES)

1623 00200

1624 '

1625

1626 CERERREREFFREHRRERIRHRRRREEE TEST 1 HHEXERFRHERRERERERRIERERRER
1627 :¥TEST OF BR RIGHT SHIFT

1628 !VERIFY THAT A DEST OF BR RSH (0Ol1) OF A MICRO-INSTRUCTION
1629 *SHIFTS THE RESULTING BR DATA RIGHT ONCE.

igg? cRERRFARRREREEEREEERREREREEREAERREE R EREREE R R RSB REFRLEFE R ERR R
1632 . TEST |

33 secccccccc—aa--

1634 015766 012737 000031 001226 TST1: MoV #1,TSTNG
1635 015774 012737 O0IEIB0 001216 MOV #7572 NEXT
;R1_CONTAINS BASE DMC1l ADDRESS

163t
1637 Cl16C02 104412 MSTCLR :MASTER CLEAR CMCil
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1838 016004
1639 016010
1640 016012
1641 016016
i€42 016022
1643 016024
1644 016026
1645 016030
1646 016032
1647 016034
1648 016036
1643 016040
1650 016044
1651 016046
1652 016050
1653 016052
1654 016052
1655 016054
1656 016056
1657 016060
1€58 0I6062
1659 016064
1660 01607
1661 01607
1662 016074
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MACY1] 27(1006)
09-DEC-75 14:59

001404

052525
000004

01370}
Q05011
012705
010Sel
104414
120500
104414
061620
104414
061225
006005
116104
120504
001401
104012

104414
061620
104414
061225
006005
116104
805 4

104012
104400

03000s

00000s

7 000002
gle2ly
7 016140
100000

000001

000004

001357

14-DEC-76

001226
001216
001220

001386

16:32_ PAGE 35

L14Y

FRGE :

GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

19%:

2%:

TSTe:

19:
33:

4§:

MOV
CLR
MOV
MOV
ROMCLK
120500
ROMCLK
061620
ROMCLK
061225
ROR
MOVB
CMPB
BEQ
HLT

ROMCLK
061620
ROMCLK
061225
ROR
MOVB
CMPB
BEQ
HLT
SCOPE

DNCSR Rl

058525 RS
RS, 4(R])

RS
S(R1),R%
Rg RY'

12

= DNC BASE ACDRESS
CLE SELO

:START WITH 125

: PORTH+125

gsxr ggno IS INSTRUCTION, ROMCLK PC=530M
>

*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

‘BR RSH*BR, SHIFT BR RIGH!

*NEXT WORD' IS Insrnucrrow ROMCLK PC=5304

' PORTS+BR

‘RS = "EXPECTED"

‘R4 = "FOUND"

oéo BR SHIFT RIGHT ONCE?

;BR IF YES
;BR RIGHT SHIFT ERROR

; SXT WORD Ig INSTRUCTION, ROHCLK PC=5304
RSHeBR, SHFT BR RIGHT AGARIN

NEXT WORD' IS INSTRUCTICN, ROHCLK PC=3304

:PORTS¢BR

;RS = "EXPECTED"

‘R4 = "FOUND"

BAD FR SHIFT RIGHT?

:BR RIGHT SHIFT ERROR
SCOPE THIS TEST

CEERRAXRREXFERRARARERRREREEE TEST 2 FUEFUFFRFRADRERARRRLHAREEIRD
;#10P CRAM WRITE/RERD TEST

*FLORT R 1 THROUGH EACH CRAM LOCATION
DEEREFREERARRHERRERREEERREREER AR REFRERRERARERE R AR RN RN

. TEST 2

MoV #2, TSTNO
MOV $T5T3 NEXT
MOV 3%, LOCK
BIT $BIT1S,STATI
BEQ 513

CLR RO

MOV %1 ,R2

MOV $8IT13, (R1)
MOV RO,4(R)
MOV R2.6(R1)
BIS 81713, (RD)
MOV Y(R1).AY
CMP R2,RY

BEQ 4§’

HLT 1

SCOP1

CLC

ROL R2

BNE 2%

:R1_CONTAINS BASE DMC1! ACDRESS
:DOES DMC_HAVE CRAM?
'SKIP TEST IF NO CRAM

m
un

;RO = CRAM_RODRESS
:R2 = WRITE DATA
;:SET _ROMO

NRITE RODRESS TO SELM
:LOAD SELE WITH WRITE DATA
NRITE SELE INTO CRARM
;READ CRAM INTO_ "FOUND"

: 1S DATA CORRECT?

;B8R IF OK

ERROR

:CLERR CRRRY
+SHIFT WRITE DATR
:BR IF NOT DONE THIS ADORESS

oi8C




DZCMH  MACY1l 27(1008) 14-DEC-76
CZCMH.P11  09-DEC-7¢ 14:59

1634 016202 005200

1695 016204 022700 002000

1696 016210 00135}

1697 016212 104400

i£38

1699

1700

1701

1702

1703

1704

1705

1706

1707 016214 [12737 000003 001226

1708 016222 012737 016336 091216

1709 016230 01737 0lees0 OOI2e0

1711 DI623a 104412

1712 016240 032737 100000 001386

1713 016246 001432

1714 016250 005000

1715 016252 012702 0000C!

1716 016256

1717 016256 005102

1718 016260 012711 002000

1719 016264 010061 000004

1720 016270 010261 000006

1721 016274 052711 020000

1722 016300 016104 DOOOOY

1723 016304 020204

1724 016306 001401

1725 016310 104001

1726 0le3i2 104401

1727 Q16314 005102

1728 016316 00024]

1729 (016320 006102

1730 016322 001355

1731 016324 005200

1732 016326 022700 002000

1733 016332 001347

1734 016334 104400

1735

173€

1737

1728

1729

1740

1741

1742

1743

1744

1745 01633 012727 000004 001226

174f 016344 0i2737 0Q16Sle 001216

1747 Olb3s2 Olerdr OlE374 001Ee0

1743 ClE360 104412

16:32 PRGE 36

ML14Y

PRGE:

CRAM WRITE/RERD TESTS

88:

TST3:

43:

£%:

TSTY:

INC RO ;BUMP TO NEXT CRAM RDDRESS
CMP #2000, RO :DONE_YET?
BNE 13 :BR IF NO

SCOPE 1SCOPE THIS TEST

s HEEEREHRRHI IR RN REE TEST 3 RERRREREALXERARERERERRRLRRN
:#I0P CRAM WRITE/READ TEST

*FLORT R O THROUGH EACH CRAM LOCATION
SRR IR AR RN F R R R AR RE AR R AR RS

fov 83, TSTNO
MOV aTSTY, NEXT
MOV 238, LOck

iR} ?ENTRINS an Dnc11 ADDRESS
MSTCLR S

CLEAR D

BIT $BIT1S, STATY  JES DMC HAVE cnnnv
BEQ G§ :SKIP TEST IF NO CRAM

CLR RO 'R0 = CRAM ACDRESS

MOV $1,R2 tR2 = WRITE DATA

coM R2 :MAKE IT A FLOATING ZERO

MOV 881710, (R1) :SET ROMO

MOV RO,4(R]) *WRITE ADDRESS TG SELY

MOV R2. B(R1) :LOAD SEL6 WITH WRITE DATA
BIS 881713, (RD) :WRITE SELG INTO CRAM

MOV Y(R1),RY *READ CRAM INTO “FOUND"

CMP R2,RY :1S DRTA CORRECT?

BEQ 4§ ‘BR IF OK

HLY 1 :ERROR

SCOP1

COM R2 :BACK TO FLOQTIPG ONE

cLC :CLEAR CARR

ROL R2 :SHIFT NRITE DAYA )
BNE 23 :BR IF_NOT DONE THIS ADDRESS
INC RO :BUMP TQ NEXT CRAM ADDRESS
CMP #2000, RO :DONE YET?

BNE 1S ‘B8R IF NO

SCOPE :SCOPE THIS TEST

s ERIHEEEE RO TEST Y #HMERRERtttaiRtttititiins
:#]0P_CRAM DUAL ADDRESSING TEST
:#WRITE EACH ADDRESS INTQ ITSELF,READ EACH

*noonsss T0 VERIFY CORRECT ADDRESSING
SREEEEERRRERERERRERENEE AR A SRR RS EREREERREERERER AR RRRRRE RS

AoV 84, TSTNO
MOV #TSTS, NEXT

MOV 1§, LOCK
:R1 CONTARINS BRSE DMC!l ADDRESS
MSTCLR :MASTER CLERR DMC1l

218!



DZCMH

DZCMH.PLL

1750
1751
1752

MACY1l 27(1006)
09-DEC-7%

016362
016370
016372
016374
01637
01640
016406
016412
016416
016422
016426
016430
Qied3a
Bedde
016440
Riouud
446
016450

016516
016524
016532

032737
00145

00500

010002
012711
010061
010061
052711
005061
016104
020004
001401

1§40§1
R
022700

834383

0{8?85
818911
010061
Cibl0M
020004
001401

104002
104401

104400

012737
012737
012737

104412
032737
001431
00S011
004737
012700
00S002
010261
012711
011005

14-DEC-76

14:59
100000

002000
000004
000006
020000
002006
000006

002000

016456

002030
000004
000006

002000

00000S
016636
016566

C0136b

001220

001226
001216
001220

00136k

16:32 PAGE 37

CRAM WRITE/RERD TESTS

19:

23:

33:

48

cs:

TSTS:

18:

BIT
BEQ
CLR
MOV
MOV
MOV
MOV
BIS
CLR
MOV
CMP
BEG
HET
SCOP1
INC
CMP
BN
cL
MOV
MOV
MOV
MOV
MOV
CMP
BEQ
HLT
SCOP1
INC
CMP
BNE
SCOPE

N14

#8IT15,5TAT]
5%

no
nBITl

0
RU B(R
881713,
B(R1)
B(R1),RY
RO oy’

2%

(
rRD)
1)
(

RO
¥2000, RC

$33, LOCK

ISITIG (
RO, 4(Ri)
6(R1),RY
RO,RY’
4§’

2

RO
#2000, RO
33

R1)

R1)

RL)

PraE:

; DOES DMC _HAVE CRARM?

:SKIP TEST IF NO CRAM

;RO =CRAM ADDRESS

SQVE Re FOR TYPEOQUT
:SET_ROMO

: WRITE ADDRESS TO SELY4
LOQD SELB KITH WRITE DATH

CLEQR SEL &

:SHOULD READ BACK OWN ADCRESS
;1S DATA CORRECT?

BR IF YES

Bg 50 ?g IF SW0%=1

'aunP 10 NEXT ADORESS
DONi WRITING YET”

;B8R _{F
RES ﬂRT QT RDDRESS O
%ﬂVE RE FOR TYPEOUT

,bELH CRRH ADDRESS

; READ CRAM INTO "FOUND"
: 1S DATA CORRECT?

:BR IF YES

;DUAL ADDRESSING ERROR
:LOOP 10 3§ IF SWO9=1
:BUMP TO NEXT RDDRESS
gONE NRITING YET?

: SCOPE THIS TEST

SREREERRRRRRERERRRRAREHEERFE TEST S RERERRFRRFERREXEREELRRLRREE

:#10P CRAM RERD TEST

: #THIS TEST WRITES THE CRAM WITH THE CROM MICRO-COCE_MAP
:#THEN READS IT BACK AND COMPARES ERCH RDDRESS WITH THE

*DUPLICRTE 0F THE CRO™ MICKQ-CODE. MG
¢ SRR R R AR R R R AR AL I IR IR AR R A S B2

. TEST §

MOV 85, TSTNO
MOV #TSTE, NEXT
MOV ¢18, LOCK
MSTCLR

BIT 8BIT1S,STATL
BEQ 33

CLR (R1)

ISR PC . LROM
MOV sROMMAP, RO
CLR R2

MOV R2.4(R1)
MOY 881710, (R1)

MOV

(RO),RS

:R1 _CONTARINS BASE DMC1l QDDRES§
:MASTER CLEAR DMC11

IS IT_RAM OR ROM .
:SKIF TEST IF CROM

:CLEAR RUN -
:WRITE CRAM WITH MAP

: SOFTWARE POINTER TO CROM DUPLICATE
:R2 = CROM ADDRESS

NRITE CROM RDDRESS TO SELY

:SET CROMO

:PUT "EXPECTED" IN RS

gig2
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MACY1l 27(1006°
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£16600
C16604
016606
016610
016612
016614
016620
018622
016624
016626
016632
016634

016636
0ibbY4
016652

Jiees0
016662
016670
016672
016676
016702
016710
016716
016724
016732
016734
016736
016740
016742
016746
016750
018752
016754
016756
016760
016762
016764
016770
016772
016774
016776

c1701c

016104
020504
001401
104003
00s011
005061
104401
00%202
005720
022702
001355
104400

012737
012737
012737

104412
032737
001454
005037
012700
042737
042737
153737
183737
104414
010000
104414
004000
010061
104414
122500
104414
040620
104414
061225
010005
116104
120504
001401
104010
104401
000241
106100
001336
00S237
022737

000c0s

000006

002000

000006
017024
016702

100000

034704
000001
000377
000003
034704
034705

00coCH

000005

034704
CCa00e0

14-DEC-76

001226
001216
001220

001366

034704

16:32_ PAGE 28

CRAM WRITE/READ TESTS

29:

3%:

TST6:

65%:

b6%:
68%:

67%:

Mov
CMP
BEG
HLT
CLR
CLR
SCOP1
INC
TST
cMP
BNE
SCCPE

B1S

B(R1),RY
RS, RY
23

3
(R13
6(R1)

R2

(RC)+
#2000, R2
1%

:2UT “FOUND” IN R4
ggh??RE HARD ROM TO SCFT DLP_ICA™E
:CRAM READ ERROR!

:CLR BITIO

CLERR SELG

:LOOP TO IS IF SwW09=)

:INC TO NEXT CROM RDDPESS
:POP RO BY 2

:DONE 1K YET?

iBR IF NO

:SCOPE THIS TEST

FRRERRRRERRIAEXREERREXEREREE TEST B ERRXEXRXXAXXAEXFRLRXAX LAY

:#I0P MAIN MEMORY TEST

:¥FLOAT A 1 THROUGH ALL MAIN MEMORY LOCATIONS
DO S R R R R S48

. TEST &

fov 86, TSTNO
MOV $T8T7 NEXT
MOV 8658, LOCK
MSTCLR

BIT #BIT15,STAT]
BEQ 2

CLR FLAG

MOV #1,R0

BIC 8377 663
BIC 3,688
BISB  FLAG,56S
BISB  FLAG+!,b68%
ROMCLK

010000

ROMCLK

004000

MOV RO, 4(R1)
ROMCLK

122500

ROMCLK

040620

ROMCLK

61225

MOV RO, RS

MOVB  G5(R1),Rd
CMPB  RS,R4

BEQ 678

HLT 10

SCOP1

cLC

ROLB RO

BNE 65%

INC FLAG
CMP $2000.FLAG

:R1 CONTAINS BASE OMC11 ADDRESS
:MASTER CLEAR DMC1;
1S THIS AN 10P?
:SKIP TEST IF NO
:START WITH ADDRESS 0
:START WITH BIT O

.CLEAR ADDRESS FIELD OF INSTRUCTION
: CLEAR nboness FIELD OF INSTRUCTION

ADD ADDRESS TO INSTRUCTION

:ADD ADDAESS TO INSTRUCTION
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:LOAD MAR LO WITH ADDRESS’ IN FLAG
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:LOAD MAR HI
WRITE PATTERN IN PORTY
:NEXT WORD IS INSTRUCTION. ROMCLK PC=5304
'MOVE PORTY TO MEMORY
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
: MOVE MEMORY TO BR
NEXT WORD IS INSTRUCTION. ROMCLK PC=5304
:MOVE BR TO PORTS
:PUT “EXPECTED* IN RS
*PUT "FOUND™ IN RY
:DATA CORRECT?
:BR IF YES
:DATA ERROR
+SW09=17
:CLEAR CARRY
:SHIFT BIT IN RO
:DONE IF RO=0
:NEXT ADDRESS
:LAST ADDRESS?

pue

(0
v



OZDMH

DZCMH.PLL

1862
1863
1864
1865

186’
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1865
1886

1309

T e o el o ol
OO0 OO D ODWD
b=e be o bers Pt pmt b B
~NomuinLownue—oO

MACY1l 27(1006)
09-DEC-7¢ 1M

017020
017022

017024
017032
017040

1 e o e P st e s ot Pt oot P Pt Pt Pt e Pis frn Pt Pt Pt Pt Pis 2 P s
~
—
I o
£

001326
104400

012737
012737
012737

104412
032737
001456
005037
012700
005100
042737
042737
183737
163737
104414
010000
104414
004000
010061
104414
122500
104414
040620
104414
061225
010005
116104
120504
001431
104010
104401
005100
000241
106100
001334
005237
022737
001324
104400

000007
017216
017072

100000

034704
000001

000377
000003

034704
034705

000004

000aas

034704
002003

14-DEC-76
159

001226
001216
001220

001366
017124
017130

017124
017130

034704

16:32 PRAGE 39
IOP TEST

29%:

TST7:

64§ :
658:

663:
£8%:

67¢:

2%:

Cl5

PAGE :

BNE 13 ;BR IF NO
SCOPE :SCOPE THIS TEST

SEEHEHEEERERR R RS FE A HREREE TEST 7 LSRR XBXELRXRBRRRLRLSRE£4
:¥I0P MAIN MEMCRY TEST

*FLORT A G THROUGH ALL MAIN MEMORY LOCATIONS
A R R R R AR AR A SRR SR LR A S A2 4 4

P o T - -

MoV 87, TSTNO
MOV $T5T10, NEXT
MOV #658, LACK
:R1 CONTAINS BASE DMC1l ADDRESS

MSTCLR *MASTER CLEAR DMC1l
BIT #BITIS,STATL IS THIS AN _IOP?

BEQ 23 'SKIP TEST IF NO

CLR FLAG :START WITH ADDRESS O

MOV #1,R0 :START WITH BIT O

COM RO :CHANGE TO FLORTING O

BIC 3377 sss -CLEAR ADDRESS FIELD OF INSTRUCTION
BIC :CLEAR ADDRESS FIELD OF INSTRUCTION

:ADD ADDRESS TO INSTRUCTION

BISB FLhc sss
-ADD ADDRESS TO INSTRUCTION

BISB  FLAG+I,68%

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
010000 'LOAD MAR LO WITH ADDRESS' IN FLAG

ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
004000 :LOAD MAR HI

MOV RO.4:R1) :WRITE PATTERN IN PORTY

ROMCLK ‘NEXT WORD IS INSTRUCTION, RCMCLK PC=530M
122500 MOVE PORTY TO MEMORY

ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
040620 MOVE MEMORY TO BR

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
61225 MOVE BR TO PORTS

MOV RO, RS IPUT "EXPECTED" IN RS

MOVB S(kl) RY4 <PUT "FOUND" IN R4

CMPB :DATA CORRECT?

BEQ s7¢ :BR IF YES

HLT 10 :DATA ERROR

SCOPL +6W0g=1"

COM RO :CHANGE TO FLOARTING !

cLC : CLEAR CARRY

ROLB RO ‘SHIFT BIT IN RO

BNE 64 :DONE IF RO=0

INC FLAG :NEXT ADDRESS

CMP #2000, FLAG :LAST ADDRESS"

BNE 13 ‘BR_IF NO

SCOPE :SCOPE THIS TEST

SHRRERERERHFHXRRXEXARAXARRAE TEST 10 FRBEXREAFARRERRERRRERERRARE
*IOP MRIN MEMORY DURL ADDRESSING TEST

*LOQD EACH MEMORY LOCATION WITH ITS OWN RDDRESS

*RERD BACK EACH LOCRTION TC VERIFY CORRECT RDDRESSING

gi84

—amr L we s e -



DZ0MH

DZOMH.PLI

1918
1219
1820
1821
1922
1923
1924
1925
1926
1927
1928
1929
1330
1931
1932
1933
1334
1935
1936
1937
1938
1939
1940
1941
1942
1943
1944
1945
1946
1947
1948
1949
1950
1951
1952
1983
1954
1958
1356
1957
1958
1959
1960
1961
1362
19€3
1964
1965
1366
1367
1968
19E8
1970
1971
1972
1373

MACYL1l 27(1006)
09-DEC-7¢ 1Y4:59

P bma s e
ﬂ
(]
[
o

C17472

012737
012737
012737

104412
0832737
001521
005037
013702
042737
042737
153737
183737
104414
010000
104414
0040COo
010261
104414
122500
104414
040620
104414
061225
010205
116104
120504
0C1401
104010
104401
005237
022737
001331
012737
005037
013702
042737
042737
183737
163737
104414
010000
104414
004000
104414
Q40620
104414
061225
010205
116104
120504
001431

14-DEC-76

000c%0
017516
017256

106000

034704
034704
000377
000003
034704
034705

000C2Y

00003Js

024704
002060

017406
034704
034704
000377
000003
034704
034705

000Cos

001226
001215
001220

001366

034704
001220

16:32 PAGE 4C
I0P TEST

TST10:

3%:

4%

S3:
3%:

D15

ORGE:

R L 222222222 222222222 2222232222222 22 222 2222222222222 222

. TEST 10

MOV #10, TSTNO
MOV #7511, NEXT
MOV 213,108k
MSTCLR

BIT #B8IT1S,STATI
BEQ 9§

CLR FLAG

MOV FLAG, P2
BIC 8377 2%
BIC 3,73
BISB  FLAG,2%
BISB  FLAG+L,7$
ROMCLK

010000

ROMCLK

004000

MOV R2,4(R1)
ROMCLK

122500

ROMCLK

040620

ROMCLK

61225

MOV R2,RS
MOVB S(hl‘ RY
CMPB  RS.

BEQ 35

HLT 10

SCOP1L

INC FLAG

CMP #2000, FLAG
BNE 13

MOV 43, LOCK
CLR FLRG

MOV €LAG,R2
BIC 8377 .5%
BIC %3,8%
BISB  FLAG.5$
BISB  FLAG+1,8%
ROMCLK

010000

ROMCLK

004000

ROMCLK

040620

ROMCLK

61225

MOV R2,RS
MOVB StﬁlJ R4
CMPB8  RS,RY’

BEQ 3

;R1 CONTARINS BASE DMCll RDDRESS

MRSTER CLEAR DMCL1

;1S TRIS AN I0P”

1SKIP_TEST IF NO

:START AT ADDRESS O

:PUT DRTA IN R2

:CLEAR ADDRESS FIELD OF INSTRUCTION
:CLEAR ADDRESS FIELD OF INSTRUCTION

:ADD ADDRESS 10 INSTRUCTION

RDD ADDRESS TGO INSTRUCTION

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:LOAD MAR LO

‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
:LORD MAR HI

;NEXT WORD IS INSTRUCTICN, ROMCLK PC=5304
‘MOVE PORT4 TO MEMORY
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
‘MOVE MEMORY TO THE BR
INEXT WORD IS INSTRUCTION. ROMCLK PC=5304
;MOV BR TO PORTS
PUT “EXPECTED" IN RS
T “FOUND” IN R4
DQTQ CORRECT"
:BR_IF YES
:DATA ERROR
: SW03=1?
:NEXT ADDRESS
; LAST_RDDRESS
:BR IF NC
:NEW_SCOPE 1
RESTQRT AT ADDRESS O
:PUT DATA IN R2
:CLEAR ADDRESS FIELD OF INSTRUCTICN
CLEQR ADLRESS FIELD OF INSTRUCTION
;ACD ADDRESS TO INSTRUCTION
:ADD_ADDRESS TO INSTRUCTION
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:LOAD THE MAR LO
Egég #ORD %S INSTRUCTION, ROMCLK PC=5304
'NEXT WORD IS INSTRUCTION, ROMILK PC=530M
:MOVE MEMORY TO THE BR
:NEXT WORD IS INSTRUCTION, RIMCLK PC=5304
:MOV BR TO PORTS
:PUT “EXPECTED™ IN RS
:PUT “FOUND" IN R4
:DATA_CORRECT”

:BR IF YES

alec



DZ0MHM  MACYLLl 27{1006: I4-0EC-76 16:32 PAGE 4! PR3t
D2CMH.PLL 09-DEC-7% 14:59 10P TEST -

1974 017474 10M4010 HLT 10 RDDRESSING ERROR

1978 017476 10440! £S: SCOP!L :SW09=17

1876 017500 00S237 034704 INC FLAG :NEXT ADDRESS

1977 017504 D02z2737 002000 234704 cMP #2000,FLAG ,;S IT THE LRARST

1979 017812 001335 BNE 4s sBR IF NO

1379 017514 108490 98: SCOPE SCOPE THIS TEST

138}

1982 SHEERERER AN R HRRHER AR A RRARE TEST |1 RERSSERRAELR4SS4EHSRHSS

1983 *IOP MAR TEST

1984 : ¥PERFORM DURL ADDRESSING TEST

1985 *USING MAR RUTO-INC FEAQTURE

lggg ¢ FHB NN IR I 3303 I 4 3 R 0 AR R M D

l

iggg ; TEST 11

1990 017516 012737 0C00il1 00122k TSTii: MOV 811, TSTNO

193] 017824 Q012737 ©0:r£32 001216 MOV #7512, NEXT

1932 <Rl CONTRINS BASE DMC1! RDDRESS

1993 (17532 104412 MSTCLR :MASTER CLEAR DMC1!

1994 Q017534 032737 100300 2301366 BIT $BIT1S,S7RTL IS THIS AN I0P?

1395 Q17542 201432 BEQ 48 :SKIP TEST IF NG

1996 017544 00S002 CLR R2 STQRT WITH A ZERO

1997 D17546 104414 ROMCLK NEXT WURD IS INSTRUCTION, ROMCLK Pos

1998 (017550 (010200 010000 :LOAD MAR WITH A ZERC

1999 017552 010261 (000CC+ 18: MOV R2.4{R1) :WRITE DATA TO PCR™H

2000 017556 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304

2CCl 017560 136500 136500 HEH«PORTH AUTO-INC M&R

2002 017562 00Se02 INC R2 .INCREHENT CATA

2003 017564 (022702 002000 CHP #2C000.R2 :DONE YET?

2004 017570 001370 SNE 13 :BR IF NO

2005 017572 005002 CLR Re RhSTRRT WITH R ZERC

200 817?? O441Y4 ROMCL K NEXT WORD {? INSTRUCTION ROMCLK PC=35304

200 17576 010000 10000 :LORD MAR WITH A ZERC

2008 017600 2%:

2009 017600 104414 ROMCLK sNEXT WORD_IS INSTRJLTION RoMCLK PL=6304

2010 017602 0sSz24 055224 :MOVE MEM TO PORT

2011 OCl7e04 010205 MOV R2,RS PUT “EXPECTED" IN RS

2012 017606 016104 00CO04 MOV chl) RY :PUT "FOUND™ IN R4

2013 0176le 120504 CMPB RS, R4’ DQTQ CORRECT?

2014 017614 001401 8EQ 33’ :BR IF YES

201S€ (017616 104011 HLT 11 MRR ERROR

20l 017620 00c202 3%: INC R2 :NEXT ADDRESS

2017 017622 022702 (02030 CMP #2000.R2 :DONE YET”

2018 017626 CO13t4 BNE rt ) :BR IF NG

sgég 017630 104400 4%: SCOPE :SCOPE THIS TEST

202l

elee CERNERAEAERRRERRRAREXERERRUE TEST [2 HARELRRARHHRRRREEREDRLIHIRE

2023 *IOP (CRAM) ODT BITS TEST

£Je4 ‘% ORD MAR WITH A O INC MAR UNTIL IT OVERFLOWS (2000 TIMES!

c0e< i”ERIFY THAT IBUS* 10 BITS IS SET ONLY WAMEN MAR 81T 8 IS A ONE

elet *QND THAT IBUS* 1C BITE IS SET ON MAR OVERFLCW(20003

ggsg CRBEREAREREARRERERRERERRA R R R RREARRERRR AR EERRARRRERRR RN R RR AR

el

2323 : TEST 12

S - o e e



oZDMH  MACYL]l 27(1006)
09-DEC-7E 1IH

CZOMH.PLL

2031 Cl17832 012737
2032 01740 012737
2033 017846 012737

2035 017654

104412

2036 017656 032737

2037 017664

001464

2038 017666 005002

17670

104414
010000

104414
121204

2044 017700 0050605
5045 017702 032702
2046 017706 001402
3047 017710 012705
3048 017714 016104
2049 017720 042704
2050 017784 020504

001401
104007
104431
104414
014000
005202

2057 017742 022702

001352
005037
104414
121204
812705
016104
Q42704
020504
001401
104007
104414
010000
10441Y
004000
104414
121204
00500S

2075 020020 O0le104

042704

2077 020030 020504
2078 (20032 001401

cJ8d C2C03¢

104007
104400

030012
02CJ40
017674

100000

000409
8CCHC

0CCCOoN
177637

002eac
00122eC
00810G

0CCLOCH
177837

4

000034
177637

14-DEC-76
4:59

001226
C0l2le
CCi220

0C13eb

16:32 PHGE Y42
IOP TEST

TST.2:

13:

23:

010000

ROMCLK
121204
CLR
BIT
BEG
MOV
MOV
BIC
cHP
BEQ
HLT
SCOP1
ROMCLK
014000
INC
CMP
BNE
CLR
RCOMCLK
121204
MOV
MoV
BIC
cMP
BEQ
HLT
ROMCLK
010000
ROMCLK
004000
ROMCLK
121204
CLR
MOV
BIC
CMP
BEQ
HLT
SCCPE

812, TSTNG

#7513, NEXT

15, L0k

$8IT15,5TATI
c3

Re

RS
tBITB R2

sBITs RS
4(R1) . RY
:17?&57 RY4
qu

RS
Y(RI1:,RY
8177637 R4
RS, R4

+4
?

;R1_CONTRINS BHSE OMC11 ADORESS

‘MASTER CLEAR DMC11

;1S THIS AN 10P?

:SKIP TEST IF NO
:R2=SAME_AS MAR CONTENTS

:NEXT WORD IS INSTRUCTION, ROMILK PC=5304

:MAR+0

:NEXT WORD IS INSTRUCTICN, RIMCLK PC=S304

: PORT4=1BUS¥ 10
:RG="EXPECTED"
; IS BITB SET IN MAR?

:BR IF_NO

:IF YES THEN SET BITS

;R4="FOUND"

:CLEAR UNWANTED BITS
:BITS 586 SHOULD BE CLEAR

:BR_IF OK

:ERROR_BITS 536 NOT CLERR
:LOOP TO 11§ If SWQ9=

:NEXT WORD 1S INSTRULTION RCMC_K PC=33C+4

C MAR

;IN
:BUNP MEM RDDRESS
s OVERFLOWED YET?

:BR IF NO

:NO MORE SCOPI

;NEXT WORD IS INSTRUCTICN, RCOMC._x PC=S3CH

: PARTY+1BUS* 10
:RS="EXPECTED"

: R4="F OUND"

: SLEAR_UNMANTED BITS
:BITe SHOULD BE SET

;B8R _IF

0K
:ERROR. BITE& NOT SET

;qg;TUNORD IS INSTRUCTION, ROMILK PJ=823C4
+ MRR+
‘NEXT WORD IS INSTRUCTION, RCMCLK PC=E304

:MAR HI+0

sNEXT WORD IS INSTRUCTICN, RGMILK FC=E334

:PORTY+IBUS* 10
i RS=“EXPECTED"

: R4="F OUND"

; CLEAR UNWANTED BITS
:BITS 586 SHOULD BE CLERR

;BR IF OK

'ERROR 586 NCT BOTH CLEAR
:SCOPE THIS TEST

s HREFRRARERAERRAREHELRHRRRER TEST [J RRERRARREZRRAIRRARFRARIRERS
: #CROM READ TEST

:#THIS TEST READS EACH ROM LOCATICN AND CIMEARES



G1S

“ZiCMh ﬁﬁ Y1l 27{10C8) 14-DEC-76 16:32 PRGE 43 Paat: Jlge
:ZD"H Pit 0S-CEC-"C 14:59 SROM RERC TESTS

2386 <#IT TO A SOFTWARE DUPLICATE OF THE CROM. THIS TEST

2087 *ﬁLSO TESTS THE JUMP(I) MIZRO-PROCESSOR INSTRUCTION.

gggg CRRAREFEERBIRBEBRERRAREAFERRREREARARRRERARRER AR RRALRRRFEESH004

§830 . TEST 13

cL9! jossessesssso=-

2092 (022040 212737 000013 Q001226 TST13: MOV slB*TSTNO

2093 020046 012737 020230 001218 MOV #7ST1Y4, NEXT

2094 020254 Q012737 0232106 OClez2e MOV 8.3, Lolk™

c29S :R1 CCNTAINS BASE DMC!! ROCRECSS

2236 020062 104412 MSTCLR HRSTER CLERR CMC1I

2097 020064 032737 100000 2Cl3sE BIT #BIT15,STAT] IS IT RAM CR ROM

2098 020072 D0C10SS BNE 4S SKzP TEST IF CRAM

2039 020074 00S3!l L (R1) CLERR RUN

5100 58052 81%?82 011766 MOV  ° #ROMMARP.RO RO POINTS 70 SOFTWARE ROM NQP

2101 O 0S50 CLR R2 :R2 CONTRINS ROM ADDRESS BITS §

2102 020104 005003 CLR R3 ;R3_CONTRAINS ROM ADDRESS BIT 8&3 ;N BITS 11812

2133 020106 042737 014377 J2C12% 13 BIC $14377,23 :CLEAR ADDRESS FIELDS OF INS RUCTICN

2104 020114 050237 020126 BIS R2,23 QDD BITS 0-7 TO INSTRUCTION

2195 020120 053337 020i2& BIS R3,23 QDD BITS 11812 TQ INSTRUCTION

2106 020124 10441M ROMC _K NEXT WORD IS INSTRUCTION, RCMCLK PC=530%

2107 ogoieg I?Q;OU 002000 28: égewoo 1710, R1 ggHPéé)oTo ROM ADORESS IN R2 3 K3

Za (R1:

2183 828134 1106§ MOV (30:.95 :PUT “ZXPECTED" IN RS

2.0 020136 016104 000Coe MOV 6(R1),RY :PUT “FOUND™ IN RM

2.11 020142 020504 CMP RS.RY :COMPARE ROM CONTENTS TO SOFT DUP

2112 020144 Q01414 BEQ 33 :BR IF OK

2i13 020146 010z37 001252 MOV R3, TEMP3 :PUT ROM ﬂODRESS IN TEMP3

21i4 020152 000241 CLC :FOR ERROR “YPECLT

2115 0201S4 00eN37 001252 ROR TEMP3

2.6 020160 006037 Q01252 ROR TEMP3

c117 020164 0C6037 001252 RCR TEMP3 . _ _

2118 020170 0S0237 00i25¢c BIS RE TEMP3 < TEMP3 NOW CONTAIMS CORFEC™ RCLCRESS

2113 020174 104004 HLT :ROM RERD ERROR

2120 020176 104401 38: SCOP1 <LOOP TO 18 IF SKkQS=

212l 020200 005720 TST (RO)+ :BUMP SOFT POINTER

2lee 020202 005202 INC R2 :BUMP ROM RDDRESS

2123 020204 (022702 000400 CMP #400, R2 ;IS R2 TO MRX YET”

2ied 0202:0 001336 BNE 13 BR IF NO

2125 020212 00S002 CLR R2 YES RESET R2 "C

2lee 020214 062703 004000 ADD #4000, R3 tINC' TO NEXT PASE OF &o™

2127 020220 022703 023C00 CMP :20000 R3 :00NE YET?

2128 020224 001330 BNE 13 :BR IF NO

2129 020226 1044030 49 SCOPE :SCOPE THIS TEST

5135

212¢ CERERREERARRRRREARRRLRRRNRER TEST 14 #4242 22R422ERRARRELRRETRD

21%% :#CROM TEST OF JUMP.I, NEVER MICRO-PROCESSCR INSTRUCTICN.

2l34 iPERFORH THE JUMP INSTRUCTION

gl3E *VERIFY THRAT THE JUMP DID NOT OCCUR BY RERDING

2.3t *THE CONTENTS OF THE NEW ROM PC. IT SHOULLC INCREMENT BY ONE..

g%;g CREEEERREEEERERREEE R AR R R R RS LA AR ARRRRRRRERARRRARRDRRDRRPRRARNS

els

gl3g TEST 14

2« iesceeese———an-

2141 o20Ez0 0.2737 COOO0IM 001228 TSTI4: MOV 814, TSTND



H15

oZCMH  MACYL] 27{1C0C6) I4-BEC-76 16:32 PAGE 44 PhGE: 31189
CZOMH.PLL 09-DEC-7€ 14:59 CROM JUMP TESTS

2i42 220236 012737 02C42e0 001216 MOV OTSTIS*NEXT

2i43 020244 012737 (020284 0Cl1220 MCV #18,L30K . _

2144 ;R1 CONTRINS BARSE OMCli ADDRESS

2145 020252 1044i2 MSTCLR ;MRSTER CLEAR DMCil

2146 020254 032737 100000 331366 BIT $BIT1S,STAT] : IS _IT CRAM"

cl4? 020262 001055 BNE 63§+2 ;SKIP TEST IF YES

2148 020264 18:

2.:49 020264 004737 035430 JSR PC,CLRALL ;CLEAR ALL ~ONDITICNS

2i50 020270 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4

2151 020272 100400 100400 ; START AT ROM PC=0

2.52 020274 194414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S3CH

2153 020276 114377 1143771 <40020> ; JUMP TO ROM PC OF 1777

2154 020300 004737 03522 JSR PC,ROMDRT :RS=EXPECTED ROM DATA,R4=RCTUAL ROM CATA

2155 020304 000022 e ; INDEX

2156 020306 020504 CMP RS, R4 ;ARE NEW PC CONTENTS CORRECT?

2157 020310 001401 BEQ 28 :BR_IF YES

2158 020312 104006 HLT b ;ERROR, CROM PC IS WRONG

2159 020314 104401 28 SCOP! :LCOP Y0 1S IF Sw09=1

2160 020316 012737 022324 0C1e2C MOV 838, LICK ;s NEW SCOP1

2iel 020324 28:

2162 020324 004737 03543C JSR PC,CLRALL ;CEEQR ALL _CONDITIONS

2162 020330 104414 RGMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=53C4

Zlg4 020332 1900403 100403 ; START AT ROM PC=3

2165 020334 104414 ROMCLK ;NEXT _WORD IS INSTRUCTION, ROMCLK PC=5304

2156 020336 100000 100000! <400%0> :JUMP TG ROM PC OF O

2167 020340 004737 03552z JSR PC.ROMDAYT ;RS=EXPECTED ROM DATA,RY=ACTUAL ROM BHTR

2158 020344 000010 10 ; INDEX A

cle3 020346 020504 CHP RS.R4 ;ARE NEW PC CONTENTS CORRECT”

2170 020350 001401 BEQ 43 ;BR_IF YES

2171 020352 104006 HLT b :ERROR, CROM PC IS WRONG

2172 020354 104401 43: SCOP! ;LOOP_t0 33 iF swk09=1

2173 020356 0i2737 020384 001220 MCV 58, LOCK ;NEW SCOP1

cl74 0203eM S8

2175 020364 004737 035430 JSR PC,CLRALL :CLEAR ALL CONDITIONS

2176 020370 1044IM ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304

2177 020372 120406 100406 ; STRRT AT ROM PC=6

2178 020374 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S304

2179 020376 104125 104125 \400%D> ; JUMP TO ROM PC OF 525

2180 020400 004737 0535522 JSR PC,ROMORT :RS=EXPECTED ROM DATA,R4=ACTURL R3M CATA

2181 0c0+404 00COlE 16 ; INDEX

2182 020406 0205CH4 cMP RE.RY4 :RARE NEW ROM PC CCNTENTS CCRRECT?

2182 020410 001401 BEQ ES :BR_IF YES N

2ig4 020412 104006 HLT b ;ERROR, CROM PC IS WRONG

2185 020414 104M4C] 23: SCOP :L00P Yo 5§ IF SWS3=!

¢l8b 020416 104400 SCOPE :SCOPE THIS TEST

5160

ei89 SHREREHERRRRAERURRRFARRNNHEE TEST IS RERFAARRERERARERRRIRURERELD

2190 ; #CROM TEST OF JUMP(I) ALWAYS MICRO-PRICESSOR INSTRLCTICN.

gl9l ; #PERFORM_THE JUMP INSTRUCTION

gi92 ;#VERIFY THE JUMP BY READING THE CONTYENTS OF THE NEW ROM PC

5133 o EEEEREEREREREE AR AR AR IR SRS RERRERAFRER BRI AR BB R A AR RRRRRRRSR

194
g;g& ; TEST 1S
2197 C2C420 012737 COOCIS 00122k TETIS: MOV #15,7STAO



o< CMH

CZTMH.PLI

2%

MACYLL 27(1006)
09-DEC-7S

2204¢6
020434

020442
020444
020452
020454
020454
020456
2046
2046
020464
020470
020472
020474
020476
020500
020502
020510
020510
0e0sie
020S14
020516
020520
020524
020526
020530
020532
020534
020536
020544
020544
020546
020550
020552
020554
020560
020562
020564
020566
020E7C
020572

020574
020622
c20e10

12737
12737

104412
032737
001047

104414
100402
104414
114777
004737
003776
020504
001401
104006
104401
012737

104414
100403
104414
100400
004737
000000
020504
001401
104006
104401
012737

104414
100406
104414
104525
084737
001252
020504
001401
104006
104401
134400

14-DEC-76  16:32 PAGE 45

14:59

g2Cs74 00
C20484 00

100000 Q3

038522

8z2s10 ©0

035522

020544 0O

038522

00001e 00
020764 00
C20e20 CO

1220

1e20

12eb
1elé
ie2d

CROM JUMP TESTS

18:

c%:
3%:

43
5%:

6%:

TST16:

I15

MOV 8TST16 NEXT
MOV 13, LO%K

MSTCLR
BIT #BIT1S,5TART]
BNE bS+2

ROMCLK

100400

ROMCLK

1143771 <400#1>
JSR PC.ROMDAT

;R1 CONTAINS BRSE DMC11 ADDRESS
:MASTER CLEAR DMC!1

;IS IT CRAM”

;SKIP TEST IF YES

;NEXT WORD IS INSTRUCTION, ROMCLK PC=S3CHY
:START AT ROM PC=0
NEXT WORD IS INSTRUCTION ROMCLK PC=5304
: JUMP TO ROM PC OF |
RS EXPECTED ROM DQTR RH RCTUAL ROM DATA

: INDEX
'ARE NEW PC CONTENTS CCRRECT?
‘BR_IF YES

ERROR, CROM PC IS WRONG
:L00P 10 1S IF sWD9=1

:NEW SCOP!

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
STQRT AT ROM PC=3
: NEXT WORD éS INSTRUCTION, ROMCLK PC=5304

?SDEXPECTED ROM DATA,R4=RCTUARL ROM DATA

:ARE NEW PC CONTENTS CORRECT?
:BR_IF YES

:ERROR, CROM PC IS unonc
:L00P 10 3§ IF SWOd9=1

NEW SCOP1

;NEXT WORD IS INSTRUCTION ROMCLK PC=530%4%
:START AT ROM PC=b

:NEXT WORD IS INSTRUCTION, RCMCLK PC=5304
:JUMP TO ROM PC OF 525

?SDEXPECTED ROM DRTR,R4=ACTURL RCM CATH

;QRE NEW ROM PC CONTENTS CORRECT”

:BR_IF YES
:ERROR, CROM PC IS WRING

:LOOP t0 5% IF SWS3=I

3776
CMP RS, R4

BEQ 28’

HLT 3

SCOP1

MOV 838, L03K
ROMCLK

100403

ROMCLK
1ooooo'<qoo*1> . JUMP TO’'ROM PC OF
gsn RompAt
CMP RS, RY

BEQ 43’

HLT b

SCOP1

MOV 858, LOCK
ROMCLK

100406

ROMCLK

104125! <400* 1>
TSR PC,ROMDAT
1252

CMP RS.RY

BEQ 63

HLT 6

SCOP1

SCOPE

:SCOPE THIS TEST

***!i*l*!ii**!ii**i****i!*l TEST 16 ###EXAEXRERREREXFRERRREERD
*CROM TEST OF JUMP(I) ON C BIT SET MICRO-PRCCESSOR INSTRUCTION.
*SET THE C BIT, PERFORM THE JUMP INSTRUCTION

*VERIFY THE JUMP BY RERDING THE CONTENTS CF YHE NEW RCM PC
SHEREEEHAEERERRPEER RN REEER R R HER AR AR SRR ARRRREREENE R DD

; TEST 16

oV 816, TSTNO
MOV 875117 NEXT
MOY 813, 108K

:R1 CCNTRINS BRSE OMC11 RCDRESS

- —— — — -

- - s -



oMK

CICMH.PILL

2254

MACYLL 27(1006)
09-DEC-75 1

020616
020620
020626
82063
2063
0206234

830638

020642
020644
020650
020652
020654
020656
020660
020662
020670
020670
020674
020876
020700
020702
020704
020710
020712
020714
020716
020720
020722
020730
020730
020734
020;36
G

s
020754
020756
020760
0207e2

020764
020772
021000

104412
032737
001055

004737
164414
133400

G419
115377
004737
003776
020504
001401
104006
104401
012737

034737
104414
100403
109414
101000
004737
000000
020504
061401
104006
104401
012737

04737
104414
s
185155
el
iy
001401
104008

104401
104400

012737
012737
C12737

14-DEC-76 16:32 PRAGE 46
4:59

10000C 0C1386

035476

035522

020673 001220
035476

035522

02073C (01220
035476

03cs2e

000017 001226
0211S4 001216
021020 0101220

CROM JUMP TESTS

OS.
- .

33:

49:
53:

68:

TST17:

J15

MSTCLR :MASTER CLEAR CMCI!
BIT $BIT15,STAT] .15 1T CRAM?
BNE 6§+2 :GKIP TEST IF YES
JSR PC,SETC :SET THE C BIT’
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=53CH4
& 0400 :START AT ROM PC=0
MCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
114377 (400%2> : JUMP TO ROM PC OF 1777
ISR PC,ROMDAT *RE=EXPECTED ROM DATA,R4=ACTURL RCM DATA
3776 - INDEX
CMP RS . RY :ARE NEW PC CONTENTS CORRECT?
BEQ 2% :BR IF YES
HLT 3 'ERROR, CROM PC IS WRONG
SCOP1 :LOCP 10 18 IF SW03=1
MOV 83%.LOCK :NEW SCOPI
JSR PC,SETC ;SET THE C BIT'
ROMCLK :NEXT WORD IS INSTRUCTION. ROMCLK PC=5204
100403 :START AT ROM PC=3
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100000! <400%2> :JUMP TO ROM PC OF O
ésa PC,ROMDAt ?§EEE§PE°TE° ROM DATA,R4=ACTUAL ROM DATA
CMP RS, RY :ARE NEW PC CONTENTS CORRECT?
BEQ 4§ :BR IF YES
HLT 3 :ERROR, CROM PC IS WRONG
SCOP1 :LooP to 3% IF sw09=1
MOV 5%, LOCK *NEW SCOPI
JSR PC.SETC :SET THE C BIT’
RCMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304%
éogqos :ﬁngT R; R?g sz?n TION, ROMCLK PC=5304
; [ ] L=
184?5§!<400*e> ;JEHP #8 Bon Pé 8F Egs
{SEa PC,ROMDAT ;§§85§PECTED ROM DATA,R4=RCTUAL ROM DATA
ChP RS, RY :ARE NEW ROM PC CONTENTS CORRECT?
BEG X :BR IF YES
HLY 6 :ERROR, CROM PC IS WRONG
SCOP] :L00P t0 58 If SWS3=1
SCIPE :SCOPE THIS TEST

JRERREEERERHEREERERERRRARERE TEST 17 RAXEERAREERRRREERIEERERIERE
; #CROM_TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
; #SET THE Z BIT, PERFORM THE JUMP INSTRUCTION

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

;L ERHERRRERHERNER R IR R R AR R R 3

. TEST 17
fov 817, TSTNO
MOV sTstad, NEXT
MOY 818, LOCK
:R1 CONTAINS BASE OMC1l ACDRESS

,— L e er——— 0 @ - . —— - -
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(ASIaU A VIARRA® ATNAVIGUT (U AT oV oV I 4n X &p |
WD W (DWW IO WWWII WD 22X

mm;—;...—.—.-........—....—. Irrx
WM — OV NN LWhU—O

K15

MACY1] 27(1006) 14-DEC-76 16:32 PAGE 47 PRIE: 0132
P11 09-DEC-7% 14:59 CROM JUMP TESTS

021006 104412 MSTCLR :MASTER CLEAR DMC11
021010 032737 100000 001366 BIT $31T15,STAT] :1S IT CRAM
gsigég 001055 s BNE 6§+2 -CKIP TEST IF YES
021020 004737 035514 ISR PC,SETZ ;SET THE Z BIT’
021024 104414 ROMCLK -NEXT WORD IS Insraucrzon ROMCLK PC=5304
851838 100400 A 0400 Sngr AT R? 9

1 109414 MCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
021032 115777 114377 (400%3> : JUMP TO ROM PC OF 1777
021034 004737 035522 JSR PC,ROMDAT :RE=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
021080 003776 3776 : INDEX
021042 020504 CMP RS,RY nns NEH PC CONTENTS CORRECT?
021044 00140! BEQ 23 :BR 3
02104 104006 HLT 3 ERROR CROM PC IS WRONS
021050 104401 2%: SCOPl LooP t0 1S IF SW09=1
82{822 012737 021060 001220 8 MOV 23, LOCK 'NEW SCOP1
05105 004737 035514 Jc PC,SETZ ;SET THE 2 BIT’
021064 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
021066 100403 100403 :START AT ROM PC=3
021070 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
021072 101400 100000! <400¥3> ;JUMP TO ROM PC OF O
021074 004737 035522 JSR PC,ROMDAY :RS=EXPECTED ROM DATA,R4=ACTUAL ROM CATA
021100 000000 0 : INDEX
021102 020504 CMP RS, R4 :ARE NEW PC CONTENTS CORRECT?
021104 001401 BEQ 4§ ‘BR IF YES
021106 104006 HLT & ERROR, CROM PC IS WRONG
021110 104401 4g: SCOP1 :L0OP t0 38 IF SWD9=1
85%%55 012737 021120 001220 < MOV %53 . LOCK 'NEW SCOPI

=)

021120 004737 035514 ISR PC,SETZ ;SET THE 2 BIT®
021124 104414 ROMCLK NEXT uoao s Insrnucrzou ROMCLK PC=5304
021126 100406 100406 START AT C=6
021130 104414 ROMCLK NEXT uono IS INSTRUCTION ROMCLK PC=5304
0211%2 105525 104125 <400*3> JUMP TO ROM P ?
021134 008737 035522 ISR PC,RCMDAT RS EXPECTED ROH DRTA,R4=ACTUAL RIM DATA
021140 001252 1252 : INDEX
021142 020504 CMP RS, R4 ' ARE neu ROM PC CONTENTS CORRECT?
021144 0014C! BEGQ 63’ ‘BR IF YES
021146 104006 HLT 6 :ERROR, CROM PC IS WRONG
02115C 104401 68: SCOP :L00P Y0 53 IF SWS9=1
021162 104400 SCOPE !SCOPE THIS TEST

SEEERHERXREERRFRRERERARERERE TEST 20 RHRLHRERXERRRIREFIEEHEREERD
gR M T ST SF { MP(E 8N BRO S§T HI?RO PRO??%SOR INSTRUCTION.
* 3 B PERFORM THE JUMP INSTRUC

*VERIFY THE JUMP BY READING THE CONTENTS OF THé NEW ROM PC
S HR RIS O R R R R R R R R A SRR

;  TEST 20
021154 0lgr3? 00002C 001226 T5T120:  HoV s;g TSTNO
021iE2 012737 C213%4 0Q0l12le MOV tal, NEXT
Celi?0 012737 £21210 001220 MOY s1§, L0K

:R1 CCNTRINS BASE OMC11l RCDRESS

-« - — - —— L ——— — — -



CZOMH

DZCMH.PLL

236k
2367
2368
2369
c370
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380

MRCY1l 27(1006)
09-DEC-75 1Y

021176
021200
021206
021210
021210
Ca1214
021216
021220
021222
021224
021230
021232
021234
021236
021240
021242
021250
821250
021254
021256
021260
021262
021264
021270
021272
021274
021276
021300
021302
021310
021310
021314
021316
021320
021322
021324
021330
021332
021334
021336
021340
021342

o000
oo
s b
W
ol
o

104412
032737
001055

004737
104414
100400
104414
116377
004737
003776
020504
001401
1040086
104401
012737

004737
104414
100403
104414
102000
004737
000000
020504
001401
104006
104401
012737

004737
104414
100406
104414
106125
004737
0C1252
020504
001401
104006
104401
104400

100000 0013bb

035446

035522

021250 001220
035446

035522

C21310 001223
035446

035522

00002! 001226
021534 001216
0214C0 00lez20

1;;DEC-?6 16:32 PRGE 48

CROM JUMP TESTS

18:

33:

4§:
58:

BS:

78721

L1S

PRk :
MSTCLR :MASTER CLERR DMC11l
BIT #BITIS.STATI ;IS IT CRAM?
BNE 6§42 :SKIP TEST IF YES
JSR PC,SETBRO :SET THE BRO BIT'
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=53CH4
100400 'START AT ROM PC=0
ROMCLK :NEXT WORD IS xnsraucrxon ROMCLK PC=5304
1143771 <400%4> :JUMP TO ROM PC OF 177
g;;& PC, ROMDAT ?sogxpscrso ROM DATR, RH-QCTUQL RCM DATA
ggz gg,nn nns nsu PC CONTENTS CORRECT?
HLT 3 %mcmmwmm
SCOP1 oP to 18 IF SW09=1
MOV %33, LOCK *NEW SCOP1
ISR PC, SETBR] :SET THE BRO BIT’
ROMCLK :NEXT WORD IS INSTRUCTICN ROMCLK PC=5304
100403 'START AT ROM PC=
ROMCLK ‘NEXT WORD IS xnsrnucrxon ROMCLK PC=530M
100000! <400%4> ;JUMP TO ROM PC OF 0
5SR PC,RoMDAtT §aﬁgxpscreo ROM DATR,R4=ARCTUAL ROM DATA
CMP RS,RY ‘ARE NEW PC CONTENTS CORRECT?
BEQ 43 :BR_IF YES
HLT b 'ERROR, CROM PC IS WRONG
SCOP1 :L00P t0 38 IF SWD9=1
MOV 858, LOCK *NEW SCOP1
ISR PC.SETBRO :SET THE BRQ BIT’
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
100406 :START AT ROM PC=6
ROMCLK !NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304
1041252 <430%4> :JUMP TO ROM PC OF 525
{gga PC, ROMDAT ?ﬁﬁgipscrzo ROM DATA, R4=ACTURL ROM DATA
CHP RS, RY :ARE NEW ROM PC CONTENTS CORRECT"
BEQ 63’ :BR IF YES
HLT 6 ERROR CROM ©C IS WRONG
SCOP! 00P to 5§ IF SWS9=l
SCOPE scope THIS TEST

SERERHERRARERRHARERERERERERE TEST 21 ARREFRAXBRRRRRFIRERERAREHRD
§CRuH TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
iSET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION

!VERIFY THE JUMP BY RERDING THE CONTENTS OF THE NEW RCM PC
SEERRHERHERHREREER IR RER R E SRR RRERBE BB AR R R IR AR R AR R AR F R R ED

.+ TEST 21
MOV 821, TSTNO
MGV sTSt22, NEXT
MOY 18, L0LK
:R1 CONTAINS BASE DMC1l RCDRESS

G132




DZ0MH

DZOMH.PLL

2422
2423
24y

MRCY1l 27(1006)
09-DEC-7& 14:59

021366
021373
021376
021400
021400
021404
021406
021410
8 1412

1414
021420
Q21422
021424
021426
021430
021432
021440
021440
02 1444
021446
021450
0214582
021454
021460
021462
0214bM

g81473

Q21472
021500
021500
021504
021506
021510
g21512
021514
021520
021522
021524
021526
021530
021832

0000
o
b e
Lo
UnNnLw
O L

104412
032737
001055

004737
104414
100400
109414
6 6777

4737
003776
020504
001401
104006
104401
012737

004737
104414
100403
104414
102400
004737
000000
020504
001401
840 b

012737

004737
104414
100406
104414
106525
004737
001252
020504
001401
104006
104401
104400

012737
012737
012737

14-DEC-76

1000C0 001366

035454

035522

021440 00:220

035454

035522

021500 00
035454

035522

0000c2 OO
021724 Q0
C21570 QO

16:32_ PAGE Y4

1220

1226
1216
120

9
CROM JUMP TESTS

13:

2s:
33:

48
Ss:

3 H

872!

ML15S

MSTCLR

BIT #B8IT15,STAT!
BNE 6S+2

JSR PC,SETBRI
ROMCLK

100400

ROMCLK
5§%377'<480!8
3776

cMP RS,RY
BEQ 28’

HLT b

SCOP!

MOV ¥38, LOCK

JSR  PC,SETBRI
ROMCLK

PAGE :

:MASTER CLERR DMC1!
:IS_IT CRAM?
; SKIP TEST IF YES

;SET _THE BRl BIT’

sNEXT WORC IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0

NEXT WORD 1S INSTRUCTION ROMCLK PC=5304

a 70 ROM PS *
INBE§ CTED ROM DRYTA,R4=ACTUAL ROM DATA
:ARE NEW PC CONTENTS CORRECT?

:BR_IF YES

ERROR, CROM PC IS WRONG

:LOOP t0 18 IF SWD9=!

'NEW SCOPI

;SET_THE BR! BIT

:NEXT WORD IS INCTRUCTION ROMCLK PC=5304
:START AT ROM PC=3

:NEXT NORP 65 INSTRUCTION, ROMCLK PC=5304

RS-EXPECTED ROM DATA,R4=ACTUARL ROM DATA

s IND
nns NEh PC CONTENTS CORRECT?
:BR_IF YES
ERR R, CROM PC 1S WRONG
to 38 IF suis=1

100403

ROMCLK

100000! <400¥5> ;JUMP TG 'ROM PC 0
gsn PC,ROMDA}

CMP RS, RY

BEQ 4§

HET

SCOP1

MOV #S§, LOCK

JSR PC.SETBR!
ROMCLK

100406

ROMCLK

104125! (400%5>
JSR PC,ROMDRT
125e

CHP RS,RY

BEQ 63’

HLT b

SCOP1

SCOPE

NEN SCOP1

+SET THE BRl BIT’
'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=6

NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:JUMP TO ROM PC OF 525 .
¥§DE§PECTED ROM DATA,R4=ACTUAL ROM DATR
SSEINEHEQOM PC CONTENTS CORRECT?

'ERROR, CROM PC IS WRONG

:LooP to 5§ IF SWS9=]

:SCOPE THIS TEST

SEERNERREREERN AR IANRERERE TEST 22 #AXAFRRAFIERREREFRERRRRRERE
iCROH TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION.
lSET THE BRY BIT, PERFORM THE JUMP INSTRUCTION

;vsnxrv THE JUMP BY READING THE CONTENTS OF THE NEW RCM PC
NN RIS NI R R R RN N R R ER

. TEST 22

AoV 822, TSTNO
MOV 87523 NEXT
MOV 218, LOLK

:R1 CONTRINS BRSE OMCl! ROORESS

0l

— - ——— —

- -
)



N1S

OMH _ MACYLl 27(1006) 14-DEC-76 16:32  PAGE 50 PAGE: 019€
EMH.PLI 09-DEC-7€ 14:59 CROM JUMP TESTS
2478 021556 104412 MSTCLR - MASTER CLERP DMC11
2479 021560 032737 100000 001386 BIT #BIT15,STAT! ;1S IT_CRAM
2480 021566 0010SS BNE £$+2 'SKIP TES 1r YES
2481 021570 18:
c482 021570 004737 (0354ke TSR PC,SETBRY ssr THE BRY BIT’
2483 021574 104414 ROMCLK NEXT WORD IS nsrnucrron ROMCLK PC=5304
SS Bim B e Aty 2 [ hucsion, s rssaon
486 851283 117377 114357:<400*e> JUHP 78 Son PC OF 1
2487 (021604 004737 035522 JSR PC,ROMDAT :RG=EXPECTED ROM onTn RH ACTUAL ROM DRTA
2488 021610 003776 3778 s INDEX
2489 021612 020504 CMP RS, RY :ARE NEW PC CONTENTS CORRECT?
2490 021614 001401 BEQ 13 :BR_IF YES
2491 021616 104006 3 *ERROR, CROM PC IS WRONG
2492 021620 104401 23: SCOPI :LooP t0 1§ IF SWD9=1
2493 021622 012737 021630 001220 MOV 838, L0CK :NEW SCOP1
2494 021630 33:
2495 (21630 004737 035462 JSR PC,SETBRY :SET THE BRY BIT'
2496 021634 10441y ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2497 021636 100403 100403 STQRT AT ROM PC=3
2498 021640 104414 ROMCLK NEXT uono IS INSTRUCTION, ROMCLK PC=5304
2499 021642 103000 100600! <400%6> . JUMP TO'ROM PC OF O
2500 GZleNs 004737 035522 JSR PC,ROMDA +RG= EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2501 0216 830000 0 : INDEX
2802 Q216 oS04 CMP RS .RY *ARE NEW PC CONTENTS CORRECT?
2803 021654 001401 BEQ 4§ :BR IF YES
2504 021E56 104006 HLT 6 :ERROR, CROM PC IS WRONG
2505 021660 104401 4§ : SCOP1 :LoOP t0 3% IF SWd9=l
2506 021662 012737 021670 001220 MOV 5%, LOCK :NEW SCOP1
2507 02167 c$:
2508 021670 004737 035462 JSR PC,SETBRY :SET THE BRY BIT’
as? 0 1&;4 iog:é: ROBCEE §$§TT”2RDRIS INSTRUCTION, ROMCLK PC=5304
)
521 85%908 1049414 ﬁ MCLK *NEXT WORD ?s Ins?nucrxon ROMCLK PC=S304 |
asig oa{;na 103;25 035522 }03125!<;80§3§onr ﬂE“Px;2C¥EB :8n059$§sn4 =ACTUAL ROM DRTA
5 14 8517?3 8 1252 1352 E
2518 (021712 020504 CMP RS, RY RRE NEW ROM PC CONTENTS CORRECT?
2516 021714 001401 BEQ X ‘BR_IF YES
2517 02171e 104006 HLT 3 ERROR CROM PC IS WRONG
2518 021720 104401 BS: SCOPI :LooP t0 5§ IF SWE3=1
Séég 021722 104400 SCOPE :SCOPE THIS TEST
2521
25e2 SHERERRHEFHERERHHRRNARERNREE TEST 23 #HRHFHHHHHRRRHHHIRHRIRRIRRR
2523 ¥CROM TEST OF JUMP(I) ON BR? SET MICRO- Pnocssson INSTRUCTION.
Ss Y ¥SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION
525 !VERIFY THE JUMP'BY READING THE CONTENTS OF THE NEW ROM PC
sgg% S RN AR I3 333336 36 3 3 36 3 3 3 36 36 96 36 363 3 36 36 36 36 3 36 36 38 36 3 36 3 3 3 36 36 3 36 3 3 3 96 3 3 3 36 3 3
sgsg . TEST 23
2530 021724 012737 000023 001226 TST23: MOV $23, TSTNO
2531 (021732 012737 022114 001216 MOV sTST24 NEXT
222 021740 012737 021760 001220 MOV 13, L0LK

2833 :R1 CONTRINS BASE DMC11 RDORESS

- —— ——



CZCMH

OZCMM. P11

2534
2535
253k
2537
2538
2539
2540
2541
2542
2543
2544
2545
2546
2s47
2548
2549
2550
2551
2852

MACY1l 27(1006)
09-DeC-76 1M

021746
021750
021756
021760
021760
021764
021766
021770
021772
021774
022000
922002
022004
022006
022010
022012
022020
022020
022024
022026
022030
022032
022034
022040
022042
022044
022046
022050
022052
022060
022060
022064
022066
022070
022072
022074
022100
022102
022104
022106
0e2110
022112

104412
032737
001055

004737
104414
100400
104414
11777

004737
003776
020504
0014ul
104006
104401
012737

004737
1044 1M
100403
104414
103400
004737
000000
020504
001401
104006
104401
012737

004737
104414
100406
104414
107525
004737
001252
020504
001401
10400€
104401
104400

912737
012737
012737

100000 001366

035470

03552e

022020 001220
035470

035522

022060 001220
035470

035522

0C0024 001226
022304 001216
C22150 001220

1;;0EC-75 1€:32  PAGE S1

CROM JUMP TESTS

19:

% H
3%:

49
S%:

6%:

T5T2N:

Blb

MSTCLR

BIT #8IT15,STATL
BNE 6§+2

JSR PC,SETBR?
ROMCLK

100400

ROMCLK

114377 <400%7>
JSR PC,ROMDART
3776

cMP RS,RY

BEQ 28’

HLT &

SCOP1

MOV #3$, LOCK

JSR  PC,SETBR?
ROMCLK
100403
ROMCLK

LU
i

Foy

:MASTER CLEQR OMCit
; IS _IT CRAM?
:SKIP TEST IF YES

:SET THE BR? BIT’
:NEXT WORD IS INSTRUCTION, ROMCLK PC=53CH
:START AT ROM PC=0

*NEXT WORD IS INSTRJCTION ROMCLK PC=E230M
: JUMP TO ROM PC OF 1

?aogxpccreo ROM onrn Rq ACTUAL RCM 2ATA
:ARE NEW PC CONTENTS CORRECT?

:BR IF YES

:ERROR, CROM PC IS WRONSG

:LooP t0 1§ IF sW09=1

*NEW SCOP1

:SET_THE BR7 BIT’

sNEXT WORD IS INSTRUCTION, ROMCLK PC=S30M
:START AT ROM PC=3

s NEXT NORD IS INSTRUCTION, ROMCLK PC=S304

}ggUUU'(HUD*7> : JUMP TO'ROM_PC 0

] PC,ROMDAt
CMP RS, RY

BEGQ 4§

HLT

SCOP]

MOV #5% . LOCK

ISR PC.SETBR?
PAMCLK

100406

ROMCLK

104125 <400%7>
JSR PC,ROMDAT

cMP RS,RY
BEQ 6%
HLT &
SCOP!

SCOPE

F O
¥SDEXPECTED ROM DATA,R4=ACTUAL ROM DATA

:ARE NEW PC CONTENTS CORRECT?
:BR IF YES
:ERROR, CROM PC IS WRONG
:LOOP 10 3% IF SuC9=1

*NEW SCOP1

;SET _THE BR7 BIT’

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=b

;NEXT WORD IS INSTRUCTION, RCMCLK PC=8304
: JUNP TO ROM PC OF 525

'RG=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

: INDEX
ARE NEW ROM PC CONTENTS CORRECT?
:BR IF YES

:ERROR, CROM PC IS WRING

+LOOP Y0 5§ IF SWS3=]

:SCOPE THIS TEST

sHENRRRRERHHRRHERRRARXXNEXEE TEST Y XERAFXEFEXEREERAXEAERERERRD
iCROM TEST OF JUMP(I) ON C BIT SET MICRO-PRCCESSOR INSTRUCTICN.
*CLERR THE C 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..
CRRRERREERERRREEEF R R L EEREREERRERR LR R AR ERRAE AR ERFRERRERRDD

:  TEST M

FoV 824, TSTNO
MOY 875125, NEXT
MGV 818, 108K

— - - - ema e e - -



DZOMH

DZCMH.P1L

2590
2581

MARCY1l 27(1006)
09-DEC-76

022136
022140
022146
022150
022150
022154
022156
022160
Qe2162
022164
022170
022172
022174
022176
022200
022202
022210
022210
022214
022216
Q22220
022222
022224
022230
022232
022234
022236
022240
022242
022250
022250
022254
022256
022260
022262

022302

022304
222312

104412
032737
0010SS

004737
104414
100400
104414
115377
004737
000002
020504
001401
104006
104401
012737

004737
104414
100403
104414
101000
004737
000010
020504
001461
104006
104401
012737

004737
104414
100406
104414
105125
004737
000016
020504
001401
104006
104401
104420

14-DEC-76
14:59

100000 CC01366

035430

035522

0z2210
03E430

001220

g3s5e2

022250
035430

001c20

0355e2

000025 001226
022474 00121&

16:32_ PRGE 52
CROM JUMP TESTS

1%:

23:
3%:

4$:
S%:

£3:

18725:

Clb

MSTCLR
BIT #BIT1S,STATL
BNE £3+2

JSR PC,CLRALL
ROMCLK

100460

ROMCLK

1143771 <400%2>
gsn PC,ROMDAT
CMP RS, R4

BEQ 23’

HLT 3

SCOP!

MOV 3%, LOCK
ISR PC,CLRALL
ROMCLK

100403

ROMCLK

100000? <400%2>
{gn PC,ROMDAY
CMP RS, RY

BEQ 4§

HLT 3

SCCP1

MOV 858, LOCK

JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400%2>
{ER PC,ROMCAT
CMP RS,R+

BEQ 6§’

HLT b

SCOP!

SCOPE

;R1 CONTAINS BASE OMC11 ADDRESS
sMASTER CLEAR DMC11

,.S IT_CRAM?

;SKIP TEST IF YES

:CLEAR ALL CONDITIONS

*NEXT WORD IS Insrnucrxon ROMCLK PC=5304
:START AT ROM PC=0

*NEXT WORD IS INSTRUCTION, ROMCLK PC=S3CM
: JUMP TO ROM PC OF 1777

?aagxpscrso ROM DATR,RY=ACTURL ROM DATA
:ARE NEW PC CONTENTS CORRECT?

:BR IF YES

:ERROR, CROM PC 1S WRONG

:L00P t0 1S IF SWd9=1

'NEW SCOP1

:CLEAR ALL CONDITIONS

INEXT WORD IS INSTRUCTION, ROMCLK PC=53C4
:START AT ROM PC=3

sHEXT WORD IS INSTRUCTION, ROMCLK PC=53CH4

. JUMP TO'ROM PC OF 0

;RG=EXPECTED ROM DATR,R4=ARCTUAL RCM DATA

: INDEX
:ARE NEW PC CONTENTS CORRECT?
:BR IF YES

:ERROR, CROM PC IS WRONG
LOOP 103§ IF sids=1

:NEW SCOP1

;CLEAR ALL CONDITIONS

:NEXT _WORD 1S INSTRUCTION ROMCLK PC=5304
:START AT ROM PC=

; NEXT WORD IS INSTRUCTION ROMCLK PC=E304
s JUMP TO ROM P OF 525

:RG=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

: INDEX

:ARE NEW ROM PC CONTENTS CORRECT?
:B] IF YES

:ERROR, CROM PC IS WRONG

:L00P 0 5§ IF SWE3=1

:SCOPE THIS TEST

SRERERRERERXERFRXEXNERERARAE TEST 25 HAXRXRRERRERRRIRRERERRERREE
*CROH TEST OF JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION.
!CLERR THE 2 BIT, PERFORM THE JUMP INSTRUCTION,

&VERIFY THAT THE' JUMP DID NOT OCCUR BY READING

!THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT 8Y ONE).
SEREREEERRERHEERREIREHRFRRRERE RN R LR R RRERARERRIRET ERR R R DD

. TEST 25
Fov 825, TSTNC
MOV sT5t26. NEXT



D16

JZCMH MACYL] 27(1008) 14 DEC-7?6 1B:32 PRGE S3 PRaL: C138
DZOMH.PLL 09-DEC-7S 14:59 CROM JUMP TESTS -
2ENE 022320 012737 022340 001220 MOV 818, LOCK
2647 :R1 CONTAINS BRSE DMCl! ADDRESS
2649 0e23ch 104412 MSTCLR NRSTER CLEARR DMC1]
2649 022330 032737 100003 001366 BIT #BIT15,STAT! IS IT CRAM?
2850 Q022336 0010s5S BNE 63+2 SKIP TEST IF YES
265! (022340 1§:
2bS2 (OececMC 004?37 025430 JSR PC,CLRALL ;CLERAR ALL CONDITIONS
2653 (022344 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5204
2654 (022346 100400 100400 STRRT AT ROM PC=0
2688 (022350 104414 ROMCLK NEXT WORD IS INSTRUCTION ROMCLK PC=6304
2656 022352 118777 114377 <4002 JUNP TO ROM PC OF 1777
2657 022354 004737 (035522 JSR PC,ROMDRT RS EXPECTED ROM DRTA,R4=ACTUAL ROM DATA
2658 (022360 000002 e I NDEX
eS8 (022262 (020504 CMP RS,RY RRE NEW PC CONTENTS CORRECT?
2560 022364 001401 BEQ ES BR IF YES
2b6l 022366 104006 HLT <) ERROR CROM PC IS WRONG
2bb2 (022370 104401 29: SCOP! LOOP to 1% IF SW03=1
2663 022372 012737 0Gz:=<400 Qrl1229 MOV #3%,L0CK NEN SCOP1
2e64 022400 3%:
cebS (022400 004737 (35430 JSR PC,CLRALL ;CLEAR ALL CONDITIONS
2ebb 022404  104MIN ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2667 022406 100403 00oMN03 ,:TRRT AT ROM PC=3
2668 022410 10441y OMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
ese9 0224!2 101400 100000 <400%3> :JUMP TO ROM PC OF O
2e70 022414 Q04737 (035c:= JSR PC, RONDRT RS-EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2671 022420 000010 10 : INDEX
2e72 (022422 020504 CMP RS,R4 RRE NEW PC CONTENTS CORRECT?
273 022424 001401 BEQ HS ;BR IF YES
=674 (022426 104006 HLT b ERROR CROM PC IS WRONG
2675 (022430 104401l 4%: SCOP1 LOOP TO 35 IF SW09=1
2e76 (022432 012737 Jced4dd 0Q:220 MOV #58.L0CK NEN SCOo
27?7 022440 53:
2678 (22440 004737 035430 JSR PC,CLRALL ;CLEAR ALL CONDITIONS
2679 (022444 1044iY4 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=530+
2680 022446 100408 100406 STRRT AT ROM PC=6
2681 022450 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
cbB2 022452 108526 104125 <400%3> JUHP TO ROM PC OF 525
2682 (22454 (004737 (3ccec JSR PC,ROMDRT RS-EXPECTED ROM DATR,R4Y=ACTURL RCM DATA
2684 (022460 000Cls 16 INDEX
268S (22462 (0e20S04 CMP RS, R4 RRE NEW ROM PC CONTENTS CORRECT?
cb86 (022464 00140: BEQ 6%’ BR IF YES
287 (22466 10400¢ HLT ) ERROR CROM PC IS WRONSG
2688 022470 104401 6%: SCOP] :L00P to 5% IF SWS3=1
2EB9 022472 1344700 SCOPE SCOPE THIS TEST
22
2t SERERERREEERRRRERRHFRERHRRE TEST 20 FXFAXXXXAERERXAXRLERERERRER
2693 lCRON TEST OF JUMP(I3 ON BRO SET MICRO-PROCESSOR INSTRUCTION.
X4 iCLERP THE BRO BIT, PERFORM THE JUMP INSTRUCTION,
€ : #VERIFY THAT THE JOMP DID NOT OCCUR BY READING
69; !THE CONTENTS OF THE NEW ROM PC.IT SHOULD INCREMENT BY CNE).
Eggﬁ REERER AR EEAREEREREEEER SRR ER LR LR AR E LR LR ERE LR LR L ERER R RERRER
2£39 . TEST 28
oo 5 U Gu o

2700 CER474 2:2737 0032k N01sek TCTZh: (v 82&, "STNG
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2735

MACYL]

2218

022516

701006
09-DEC-T¢

12737
HE
1094.2
032737
001355

204737
104814
100420
104414
ilb3v

004737
000C3e
023584
0014C]
104006
104401
012737

004737
104414
100403
159415
102000
004737

00120

0sCH4
001401
104206
104401
0i2737

004737
104414
180406
104414
106125
004737
000016
020504
001401
104026
1044C]
104400

14-DE2-7

14:59

120C00

£3c+30

O
[PV ]
tn
un
1y
n

C2257C
235433

035s82¢

022630
03430

16:32 PAGE SH

J2.366

S9lz2C

(& ]
2)

[y

v
(g0

SROM JUMP TESTS

ki H

48:

5%

1J4125! «400#4>
{SR PC,ROMDRT

Elb

PRGE .
MOV 875727 NEXT
MCY 818, 0Lk
-R1 CONTAINS BASE OMC!l ADDRESS

MSTCLR MASTER CLEAR DMCI11
BIY $BIT15,5TATI :1S IT CRAM?
BNE B§+2 :SKIP TEST IF YES
ISR PC.CLRALL «CLEAR ALL CCNDITIONS
ROMCLK INEXT WORD IS INSTRUCTION, ROMCLK PC=5204
100400 :START AT ROM PC=0
ROMCLK *NEXT WORD IS INSTRUCTION ROMCLK PC=520Y4
1143770 (400%4%> :JUMP TO ROM PC OF 177
gsn PC,ROMDAT ?gDE§PECTED ROM DATA, RH ACTUAL ROM DATA
ol 2 RS . RY :ARE NEW PC CONTENTS CORRECT?
BEQ 28 :BR IF YES
HLT 3 :ERROR, CROM PC IS WRING
SCOP1 :LooP Y0 1S IF SuOd9=i
MOY 838, LICK 'NEW SCOP1
ISR PC, CLRALL ;CLEAR ALL CONDITIONS
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
&80403 :START AT ROM PC=3

MC K !NEXT WORD IS INSTRUCTION., ROMCLK PC=5304

100000 <400%4> :JUMP TO ROM PC OF O
ISR PC,]oMDAt

:RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

30 : INDEX
cHP RS.RY nns NEW PC CONTENTS CCRRECT?

BEQ 4 :BR IF YES

HLT B snnon CROM PC IS WRONG

SCIP! : LOOP fo 3s IF SL09=1

MCV 853, L0CK :NEW 5CO

ISR PC, CLRALL :CLEAR ALL CONDITIONS

ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 :START AT ROM PC=6

RGMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5204

s JUMP TO ROM PC OF 525
¥S‘EXPECTED RCM DATA,R4=ACTURL ROM CATA

16 NDEX
Cme RS, RY *ARE NEW ROM PC CONTENTS CORRECT?
BEQ 63 :BR IF YES

HT 3 :ERROR, CROM PC IS WRONG

SCOP1 :LOOP Y0 5% IF SWS3=l

SSOFE :SCOPE THIS TEST

SREERERERRARERRERFHFRERANREE TEST O7F RUXREAXARRRERFIELFXAXELRERNRE
lCROH TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTICN.
*CLERR THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

4“ERIFY THAT THE JUMP DID NOT OCCUR BY READING

iTHE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE).
CREERERREEFERER AR RS AR R R AR R AR R IR R R R AR R R AR R AR R AR R RN

TEST 27

J138



F1B

SOCMH MACYI] 2701008) 14-DEC-76  16:32 PAGE SS SRGE: 02C°
SOM.PL! 09-DEC-7& 14:59 CROM JUMP TESTS
2758 022664 012737 000027 001226 TST27: MOV 827, TSTNG
2789 (022672 (Cl2737 023054 001216 MOV 75130, NEXT
2760 022700 012737 $22720 001220 MOV 81§, LOCK
761 ;R1_CONTAINS BASE OMC11 ACORESS
STES 022708 104412 MSTCLR :MASTER CLEAR CMC11
e763 022710 032737 100000 0013es BIT 8BITIS,STATL ;IS IT CRAM?
2764 022716 001055 BNE 6§+2 :SKIP TEST IF YES
2r6S 022720 :8:
2766 022720 0Q4737 035432 JSR PC,CLRALL ;CLEAR ALL CONDITIONS
2767 022724 104414 ROMCLK sNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
2~e8 022726 100400 100400 :START AT ROM PC=0
2769 022730 10944 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLX PC=530Y4
2770 022732 116777 114377 <400%5) : JUWP TO ROM PC OF 1777
2771 022734 004737 038522 JSR PC,ROMDAT :RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2772 022740 000002 2 ; INDEX
3773 Deor42 020504 CHP RS, RY :ARE _NEW PC CONTENTS CORRECT?
2774 022744 001401 BEQ 28 ;BR_IF YES
3775 Q2or¥e 104008 HLT 3 :ERROR, CROM PC IS WRONG
2776 022750 104401 28: SCOP1 :L00P 19 13 IF SWa9=1
gzzg 855325 012737 022760 (001227 2 MOV 838, LOCK :NEW SCOP1
r- :
2779 022760 0Q4737 (035439 JSR PC, CLRALL :CLEAR ALL CONDITIONS
z780 022764 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2781 022766 100403 100403 :START AT ROM PC=3
c782 022770 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
5783 022772 102400 100000 <400%5>  : JUMF TO'ROM PC OF (O
3784 (22774 004737 (035522 JSR PC,ROMDAt :RG=EXPECTED ROM DATR,R4=ACTUAL ROM DATA
27eS 023000 0000IC 10 : INDEX
2786 023002 020504 CHP RS, RY :ARE NEW PC CONTENTS CORRECT?
2787 023004 O0C1401 BEQ 43 :BR_IF YES
2r88 023006 104006 HLT ) :ERROR, CROM P IS WRONG
2783 023010 104401 4g: SCOP1 :LooP Yo 38 IF Sw09=1
2790 023012 012737 023caC 02122C MCV #58, LOCK :NEW SCOPI
2791 023020 c§:
2792 023020 004737 035430 JSR PC.CLRALL ;CLEAR ALL CONDITIONS )
2793 (023024 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=530%4
2794 023026 100406 100405 :START AT ROM PC=b
2795 (23030 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
c73b 023032 106525 104125! <400%5> :JUMP TO ROM PC OF 525
2797 Ce3034 004737 03cc2: JSR P°C,ROMDAT :RG=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2798 (023040 000016 16 : INDEX
2793 (023042 020504 CHP RS, R4 sARE NEW ROM PC CONTENTS CORRECT”
2807 023044 001401 BEQ BS :BR_IF YES
2801 02204 104006 HLT 3 :ERRCR, CROM PC IS WRCNG
2802 023050 104401 e§: SCOP!1 :L00P Y0 58 IF SWSs=1
2803 023382 10443C SCOPE :SCOPE THIS TEST
sees
o
2806 SERERARERHEARERRERRXAAEXRREE TEST 30 XHEXEXRARFREXXXEXXRERHEREEED
2807 ; ¥CROM TEST OF JUMP(I) ON BRY SET MICRQ-PROCESSOR INSTRUCTION.
£ece #CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTION.
2879 :®VERIFY THAT THE JOMP DID NOT OCCUR BY READING
210 ' ¥THE CONTENTS OF THE NEW ROM PCLIT SHOULD INCREMENT BY ONE.

XTI I IS 2222222221322 2222222222232 23233332232222322T T

: TEST 32

e de —— -

- s s a



ol MH

CIoVm.PLL

O o ~NonN L

MRCY1l

023054
023062
0233070

023940

Cd

27(10C6)

JEv l&

C12?3?
012737
012737

104412
C32737
001CSS

0C4737
10451+
100400
104414
117377
004737
000002
020504
001401
l 408&

4401

1
012737

004737
109414
100403
104414
103000
004737
000010
020504
001401
1C4006
104401
012737

0C4737
104414
100406
104414
10712¢€

4737

0016
020504

10488
104431
104-23

IH-DEC-?&
4:59

000030
023244
023110

10003GC

23543C

035522

023150
03543C

gassee

0232i0
035430

035see

001226
001216
0Cl223

0Cl3es

aci2el

[
[AY]
(@n ]

16:32 PAGE 56

CROM JUMP TESTS

TST30:

13:

33:

48:
cs:

£%:

pov 830, TSTNO
MOV 875131, NEXT
MOV 818, L0k

MSTCLR
BIT $8IT15,STATL
BNE E8+2

JSR PC,CLRALL
ROMCLK

100400

ROMCLK

114377 <400»6>
gSR PC,ROMDAT
¢Mp RS.RY

8EQ 23

HET b

SCOP1

MOV 83%, LOCK

JSR PC.CLRALL
ROMCLK

Enngn
:NEN SCOP1

PGE: 0201

;R1_CONTAINS BASE DHCII RODRESS
:MASTER CLEAR DMC1

; IS _IT_CRAM?

:SKIP TEST IF YES

;CLEAR ALL CONDITIONS

'NEXT_WORD 1S INSTRUCTION, ROMCLK PC=S304
:START AT ROM PC=0

*NEXT WORD IS INSTRUCTION ROMCLK PL=5304
; JUMP TO ROM PC

?EDEXPECTED ROM DQTR RH- ACTURL ROM CATA
QRE NE“EEC CONTENTS CORRECT?

i8R IF
to lgﬂ FC IéqNRONu

:CLEAR ALL CONDITIONS

sNEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
:START AT RQM PC=3

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5204

588000'(400i6> : JUMP TO'ROM PC OF 0

100403
ROMCLK
PC.ROMDAL
10
CMP RS, Y
8EQ 4$
HLT b
SCOPL

MOV 858, LOCK

JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400x6>
{ER PC,ROMCART

CHP RS.R4
BEQ 63

ML &
SCOP}

SCOPE

?a =EXPECTED ROM DATR,R4=RCTURL ROM CATA

DEX
‘ARE NEW PC CONTENTS CORRECT?
:BR IF YES
"ERROR, CROM PC IS WRONG
:Lo0P to 3% IF swd9=1
:NEW SCOP!

;CLEAR ALL CCNDITIONS

:NEXT WORC IS INSTRJCTION, ROMCLK P£=5304
; START AT ROM PC=b
:NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
; JUMP TO ROM PC CF 525 .
?565XPECTED ROM DRTA,R4=ACTURL ROM DR™W

RRE NEW ROM PC CONTENTS CORRECT”
:BR_IF YES

:ERROR. CROM PC IS WRONG

:LOOP T0 5§ IF SWS3=1

:SCOPE THIS TEST

!*i**ili*!ii!l*!i!iliilll*! TEST 3] £ FEXEARERARERRRAERLAXIRS
:#CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRLCTION.
:2CLEAR THE ER7 BIT, PERFORM THE JUMP INSTRUCTION,

' *VERIFY THAT THE JOUMP DID NOT OCCUR BY RERDING

{THE CONTENTS OF THE NEW RCM PC{IT SHOULD INCREMENT 37 ONES.
PR AR RS AR RN ER AR R R R R R AR R R IR R R R R R AR R RN RN R AR AR ERRERRRERRRRR
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Q23244
023252
023260

023266

0ei87e

023300
023300
023304
023306
0233190
023312
G23314
023320
023322
023324
023326
023330
022332
023340
023340
023344
023346
023350
023352
023354

023400
023404
023406
0c3410
023412
023414
023420
023422
023424
023426
£23430
Jeawde

MARCY1i 27(1306}
09-DEC-7¢ 1M

012737
012737
giav3?

104412
d3iodk

04737
104414
1004080
104414
117777
004737
000002
020504
001401
104006
104401
012737

004737
104414
100403
104414
103400
004737
000010
020504
0C1401
104036
104401
012737

004737
104414
100405
1044 1M
107525
004737
000015
020c04
001401
1043086
104431
104+30C

000031
023434
023300

100000

035430

gasse2

023340
035430

g3ss22

323430
035430

03582z

14-DEC-78
:S9

g01226
00i2ls
001220

0213et

cCiz22d

o
o
I ]
v
n
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16:32 PAGE 57
<ROM JUMF TESTS

TST31:

|s.
L] L]

cs:
38:

4S:
g3:

£3:

H1B

PRSE:

. TEST 31
AoV 231, TSTNO
MOY sT5t32 NEXT
MOV 818, LoCK

:R1 CONTAINS BASE DMC!! ACCRESS
MSTCLR *MASTER CLERR DMC11

11 $8IT15,5TAT1 IS IT CRA

NE £3+2 'SKIP TEST xr YES
JSR PC,CLRAL. :CLEAR ALL CONDITIONS
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 :START AT ROM PC=0
ROMCLK :NEXT WORD IS znsrnucrxon ROMCLK PC=5304
1143771 (400%7> : JUMP 70 ROM PC JF 1
ISR PC,ROMDAT ?soéxpscrso ROM onrn RY=ACTUAL ]OM DATA
cMe RS, RY 'ARE NEW PC CONTENTS CORRECT”
BEQ 2§’ :8R IF YES
HLT 3 :ERROR, CROM PC IS WRONG
SoOP: -LooP 10718 IF Suds=1
MOV 3%, LOCK :NEW SCOP1
ISR PC,CLRALL :CLEAR ALL CONDITIONS
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100000! <400%7> :JUMP TO ROM PC OF 0 _
{3 PC,ROMDAY ?ﬁasxpscrsc ROM DATA,R4=ACTUAL ROM DATA
CMp RS, R4 *ARE NEW PC CONTENTS CORRECT?
BEQ 43 :BR IF YES
HLT 3 :ERROR, CROM PC IS WRONG
SCOP1 :LOOP t0 3% IF SW09=1
MGV $53, LOCK :NEW SCOP1
ISR PC,CLRACL :CLEAR ALL CONDITIONS
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=53GY4
100406 :START AT ROM PC=6
ROMCLK :NEXT WORD IS INSTRUCTION. ROMCLK PC=5304

: JUMP TO ROM PC OF 525
?EEE§PECTED ROM DATA,RY=ACTUAL ROM DRTA
:ARE_NEW_ROM PC CONTENTS CORRECT?

104125 <40027>
JSR PC,ROMDRT

16
CHP RS.RY

BEQ 63 :BR IF YES
HLT 3 :ERRCR, CROM PC IS WRONG
SCOP1 :L00P 0 53 IF SW59=1
SCOPE :SCOPE THIS TEST

CEHENEARERRRARRARRRRERRFRRNRE TEST 32 HHRREERHEBREERRERREIREREIRE
: #CRAM TEST OF JUMP({1) NEVER MICR0-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

:#8F WITH THE LOWEST 9 BITS OF THE CRAM PC. AT THIS FJINT

g2C2

- ee— ee m mm. e



YA L]

- o
ULUI”‘H .

2326
2927
2928
2929
2320
233!
2932
2933
2934
2935
2936
2337
2938
2933
2940
2341
2942
2943
2944
2945
294%
2947
2348
2949
2350

MACY!]

Pll 09

C23434
023442
03450

023456
023460
023466
023470
023474
023474
023500
023502
023504
023506
023510
623514
023516
023520
023522
023524
023526
023534
023534
023540
023542
023544
023546
023550
023554
023556
023560
023562
023564
023566

23574

23574
023600
023602
023604
023606
023610
C23614

3teb

00473’

004737
104814
100400
104414
114377
004737
030001
120504
001401
10400S
104401
012737

004737
10441y
100403
104414
100000
004737
000004
120504
001401
104005
104401
012737

004737
104414
100436
104414
104125
004237
0000a?
120504
001401
104005
10947]
<Q44CC

14-CEC-T6 16:32_ PAE 58
ZRAM JUMP TESTS

lw €3

000032
023630
023474

1000CC
035654
835430

03c588

023534
035430

023574
03c433

035553

001226
CClalt
031z2C

00136k

)
[}
[ ST
fu
AV
()

001220

3

PASE

v8T3e:

i3:

33:

43
S8

I16

:#THE BR DATA IS MOVED TO PORTH.
!THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RISHT,
N PORTY CONTAINS A 37

(#TH

PRat:

IF THIS DATR IS CORRECT

XL 22222222 2222 2222422222222 2282222222 222 222222 222

. TEST 32

fov 832, TSTNO
MOV #7533 NEXT
MOV 813, L0k
MSTCLR

BIT 8BIT1S,STATI
BEQ 63+2

ISR PC,MEMSET
ISR PC,CLRALL
ROMCLK

100480

ROMCLK

114377 <400%0>
{sn PC.RAMDAT
CMP8  RS.R4

BEQ 23

HLT S

SCoP1

MOV 838.L5CK
ISR PC,CLRALL
ROMCLK

100403

ROMCLK

100000? <400%0>
gsn pPC,RAMDAT
CMPEB  RS,RY

BEQ 4§

HLT g

SCOF]

MOV 853, LOCK
ISR PC.CLRALL
ROMCLK

100406

ROMCLK

104125? <400%0>
gsn PC,RAMDAT
CMPB  RS,RY

BEQ 63

HLT S

SCOP)

SCOPE

;R1_CONTAINS BASE OMC1i ADCRESS
:MASTER CLEAR OMC11

+ IS IT _CRAM?

:SKIP TEST IF NO

:SET MEM AND RAM

;CLEAR ALL CONDITIONS

:NEXT WORD 1S ggSBRUCTION ROMCLK PC=S304

:START AT ROM

:NEXT WORD IS INSTRUCTION ROMCLK PC=5304

: JUMP TO ROM PC OF 1
*R4=CRAM PC (LSB 8 BITS)
'EXPECTED DATA

:IS ROM PC CORRECT?

:BR IF YES
ERROR, CRAM.PC IS WRONG
:L00P Y0 18 IF SWd9=1

-NEW SCOP1

:CLEAR ALL CONDITIONS

;NEXT WORD IS INSTRUCTICN, RCMCLK PC=5304
STQRT AT ROM PC=3
NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

- JUMP TO'ROM FC OF G

:R4=CRAM PC (LSB 8 BITS)

EXPECTED DATA

115 ROM PC CORRECT?

:BR IF YES

Ennon CRAM PC IS WRONG
C00P Y0 33 IF SW09=l

nsu SCOP1

:CLEAR ALL CONDITIONS
NEXT WORD IS INSTRUCTION. ROMCLK PC=5304
:START AT ROM PC=6

NEXT WORD IS INSTRUCTION., RCMCLK PC=5304
:JUMP_TO ROM PC OF 525

'RY=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

ég ROM Pg CORRECT"

ERROR CRAM PC IS WRONG

:LOOP Y0 53 IF SwW53=l

:SCOPE THIS EST

0203
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CZCMM.PLL

5488

238+

487

2387

388

990
391
2932
2993
2994

239
5323
2338
3338
3001
300

300

2004
3035
38086
3007
3008
3009

MACYll 27°010C8)
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Bi%

853ecs
0

3662

§H
0236

023670
023672
023674
023676
023700
023704
023706
023710
023712
023714

Ba3pd

023752

853788

023;63
053788
023770
85377
C24900

C24002
024004

it
2202
g3h

104414
1004C0
1048418
114777
004737
000377
120504
001401
104005
104401
012737

104414
100403

i
o4 0
004737
000080
120504
00;401
{8198
012737

104414
100406
l HHéq

452¢S
004737
000125
120504
00140l

104008
104421

14-DEC-76

bl
3670
12000C
035e54
035550
023724
035580

223760

035€:33

45181
001320

Pap—p -

fururny

001366

001220

16:32  PAGE 59

CRAM JUMP TESTS

2s:
33:

43:
cs:

J16

PRGE:

PRRRARRRRRRARRARARERRERERERE TEST 33 £XARAXAARERRRRRARRELRARERER
; #CRAM TEST OF JUMP(I) ALWAYS MiCR -PROCESSOR INSTRUCTION.

- *PERFORM_ THE JUHP INSTRUCTION . THE INSRUCTIO
T ThCatYBR Q10 8CYR B & QRGNS T on L gRRE HRE
*BR WITH THE LONEST ¥ BITS OF THE CRAM PC. AT THIS POINT

!THE ? BQTR Ig MOVED TO PQRTY. IF THIS DARTA IS CORRECT,
(¥TH MP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

!THEN PORTY WILL CONTAIN'A 37
CERRRRERXRRRIARRRRERRERERERERARFEIRR R ER IR AR AR R AR R LR S

. TEST 33

MOV TSTN
MOV c?gt3w NEXT
MOV 13, L0CK
:R1 CONTAINS BASE DMC11 ACORESS

*CLR nnsr;n Ehsnn DMC11
$BIT1S.STAT] I R
+2 K
?EB Bg,nznssr §EI ﬁ AND' RAM
ROMCLK :NEXT JORD IS INSTRUCTION ROMCLK PC=5304
100400 :START AT ROM PC=(0
ROMCLK 'NEXT WORD IS Insrnucrzon ROMCLK PC=5304
1143771 <4002 1> : JUMP TO ROM PC GF 1777
ISR PC.RAMDAT :R4=CRAM PC (LSB 8 BITS)
377 'EXPECTED DATA
CMPB  RG,R4 : IS ROM PC CORRECT?
BEQ 23 'BR IF YES
HLT 5 :ERROR, CRAM PC IS WRONG
SCOP! :LooP Yo 1§ IF swDs=!
MOV #3%.L5CK :NEW SCOP!
ROMCLK :NEXT WORD IS INSTRUCTION, ROMC.K PI=5224
100403 STQRT AT ROM PC=3

WORD IS INSTRUCTION, ROMC.X PI=E304

ROHCbK NEXT
100000° <400#1> ;JUMP TO ROM PC OF O
JSR PC.RAMDH

Q
CMPB RS, R4
BEQ 4§’ i8R IF YES

:R4=CRAM PC (LS8 8 BITS:

EXPECTED DATA
OM PC CORRECT”

HkT g :ERROR, CRAM PC IS WRCNG
SCOP1 :LooP Y0 38 1F Suds=1

MOV 58, 1L.0CK ‘NEW SCOP1

ROMCLK :NEXT WORD IS INSTRUCTIIN, ROMCLK PC=5304
100406 :START AT ROM PC=b

ROHC%K NEXT uoag IS INSTRUCTION ROMILK PC=5304
1041251 <N00%1> PJUMF TO ROM

JSR PC,RAMDAT :R9=CRAM PC lLSB s sxrs~

;ag :EXPECTED DATA

CMPB  RS,RY IS ROM PC CORRECT"

BEQ £$ 'BR IF YES

HLT g :ERROR, CRAM PC IS WRONS

SCOP] :L00P 1o 5% IF sus3sl

3204
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224006

0240138
024916
024024

024032
024034
C2404¢
024044
024050
024050
024054

024162

104+48C

012737
Q12737
012737

104412
032737
001457
004737

0o4737
104414
100400
104424
115377
004737
000377
120504
001401
104705
104401
01£737

004737
104414
100403
1CH414

104401
012737

004737
108414
100406
104414
135128

14-DEC-7B

0G003M
034204
624050

100C00
035654
035476

035550

024110
035476

C35550

024150
035476

001226
QCl216
0g1220

001366

201220

0C1220

16:32 PAGE &C
SRAM JUMP TESTS

TST34:

13:

2s:
33:

43:
S%:

K1b

SCOPE

:SCOPE THIS TEST

PRGE :

DIHEHHHEEHEHEHEHEEOHEE 18 TEST 34 RREXXEREARNERRERIARLREL L2
: #CRAM_TEST OF JUMP(I) ON_C BIT SET MICRO-PROCESSOR INSTRUCTIGN.
lSET THE C 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 PCINT
;¥THE BR DATA IS MOVED TO PORTY. IF THIS DATA_IS CORRECT,

:¥THE JUMP WAS SUCCESSFUL,

lTHEN PORTY WILL CONTAIN'A 37
SHRRARAIRIEFIERHRARRREREREREHRAR IR RR AR R AR AL RR AR RERRR AL 2R

:  TEST 34

FQy #34, TSTNO
MOV #Tst35 NExT
MOV £13. 00K

MSTCLR
BIT #BIT15,STATI
BEQ 63+2

JSR PC,MEMSET

IF THE JUMP WAS UNSUCCESSFUL

;R1 CONTARINS BRSE DMC1l ADDRESS

HQSTER CLEAR DMCL!
:1S IT CRAM?

;SKIP TEST IF NO
:SET MEM AND RAM

JSR PC,SETC ;SET THE C BIT’

ROMCLK

100400

ROMCLK

114377 <400%2)
JSR PC.RAMDAT
377

CMPB RS,RY

BEQ 23’

HLT S

SCOP!

MOV 838, LOCK

:NEXT WORD IS INSTRUCTION,
:START AT ROM PC=Q

*NEXT WORD IS INSTRUCTION,
: JUMP TO ROM PC OF 1777
:R4=CRAM PC (LSB 8 BITS)
:EXPECTED DATA

: IS ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC IS WRONG
LooP to 18 IF Swd9=l

:NEW SCOP1

JSR  PC,SETC ;SET ThE C BIT’

ROMCLK
100403

ROMCLK

és PC,RAMDAY
CMPB  RS.RY

BEQ 4§

HLT 5

SCOP1

MOV 858, LOCK

;NEXT WORD IS INSTRUCTION.
:START AT ROM PC=3
:NEXT WORD IS INSTRUCTION,

108000!<400*2> - JUMP TO'ROM PC OF O

:RY=CRAM PC (LSB 8 BITS}
:EXPECTED DATA

+IS ROM PC CORRECT?

‘BR IF YES

:ERROR, CRAM PC IS WRONG
:LOOP t0 33 IF SWG9=1
:NEW SCOP1

JSR PC,SETC ;SET THE C BIT®

104125! <400x2>

; NEXT WORD IS INSTRUCTION,
:START AT ROM PC=b

:NEXT WORD IS INSTRUCTION,
;JUMP TO ROM PC OF 825

ROMCLK PC=5304
ROMCLK PC=5304

ROMCLK PC=5304
ROMCLK PC=5304

ROMCLK PC=5304
RCMCLK PC=5304

g2Cs
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M MACTYil 27(1008) 14-DEC-76 16:32 PAGE bl PAGE: 020&
H.P1l  09-DEC-75 14:59 CRAM JUMP TESTS
094 c§a193 0O4737 035550 ISR PC,RAMDAT :RY=CRAM PC (LSB 8 BITS)
3095 024170 000125 125 :EXPECTED DATA
303; 02:{;5 éa?goq SEPB Rg,RH ;13 R?MYEC CORRECT?
Qg 8 4178 18408§ HL E EERR5R caqn PC IS WRONG
3099 024200 104401 BS: SCOP] :L0OP f0 5§ IF SWS9=1
3;8? 324202 104400 SCOPE :SCOPE THIS TEST
132
103 o BRI I 33 3 9 30 30 3 3 36 3 36 3 36 36 36 6 3 % 3 3 3% TEST 35 HEEXXXEEXLREEXEXAX AL LR REEE
134 :¥CRPM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
105 "%¥SET THE 2 BIT, PERFORM THE JUMP INSTRUCTION
106 : *VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION
187 t¥IN THE LOCATION IT IS AT, THIS INSTRUCTION LOADS THE
108 ;%8R WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS PCINT
199 :¥THE BR DATA IS MOVED TO PORT4. IF THIS DATA IS CORRECT,
1190 : #THE JUMP WRS SUCCESSFUL. IF THE JUMP WAS UNSUCCESSFUL
111 : ¥THEN PORTY WILL CONTARIN A 37
llg : TREREEEERERREREEEEERERERERRRRERRERRERER LR RER RN R AR XA LR AR E4$
11
iig . TEST 35
11; 024204 012737 000035 0C1226 TST35: MOV 35, TSTNO
117 024212 Q12737 024400 0OCl2ls MOV #75Y36 NEXT
118 024220 012737 024244 001220 MOV 818, L0K _
119 :R1 CONTAINS BASE DMC11 ADDRESS
120 Q24226 10WMI2 MSTCLR MASTER CLEAR DMC1l
121 024230 032737 100000 D0i36E BIT #8IT15,STATI : 1S IT CRAM?
122 024236 001457 BEQ 6§+2 :SKIP TEST IF NO
123 024240 004737 035854 ISR PC,MEMSET !SET MEM AND RAM
124 024e4s 18:
125 024244 004737 035514 ISR PC,SETZ ;SET THE 2 BIT’
159 wsag i 441y ngnc K ;n;xr WORD 55 NSTRUCTION, ROMCLK PC=5304
1 4 a4do 180400 :START AT ROM PC=0
128 024254 10441Y ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
129 Co4256 115777 1143771 (400%3> :JUMP TO ROM PC OF 1777
130 024260 004737 035550 ISR PC,RAMDAT ‘R4=CRAM PC (LSB B BITS)
131 024264 0003 377 ‘EXPECTED DATA
132 024266 120504 CMPB  RS,RY : IS ROM PC CORRECT?
133 024270 001401 BEQ H 'BR IF YES
134 024272 104005 HLT 5 :ERROR, CRAM PC IS WRONG
135 024274 104401 28: SCOP1 , :LooP 10 1§ IF Sw09=!
138 0o4e7e 012737 02430+ 001220 MOV £33, LOCK :NEW SCOP1
137 024304 33:
138 024304 004737 0355!4 JSR PC,SETZ ;SET THE 2 a;r' ,
139 024310 10441N ROMCLK NEXT WORD IS INSTRUCTION, RCMCLK PC=5304
140 024312 100403 100403 :START AT ROM PC=3
‘41 024314 104414 ROMCLK 'NEXT WORD IS INSTRUCTION. RIMILK PC=5304
142 024316 101400 100000! <400%3> :JUMP TO'ROM PC OF O
143 024320 004737 035350 ISR PC,RAMDAT :RY=CRAM PC (L.SB 8 BITS)
144 024324 000000 0 +EXPECTED DARTA
145 024326 120504 CMPB  RS.R4 : 1S ROM PC CORRECT?
146 024330 001401 BEQ 4§ ‘BR IF YES
14T 024332 104005 HLT 5 "ERROR, CRAM PC IS WRONG
148 024339 104401 4§: SCOP1 :LOOP Y0 3% IF Swd3=1
c43 C24336 012737 02434 001220 MOV 58, LOCK :NEW SCOPI
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angqq
4344
AN
024352
024354
024356
024360
024364
024366
024370
024372
Ae4374
024376

oe4400
Je4406
024414

024422
024424
024432
024434
24440
g24440
G2444Y
Yy
445
024452
445y
4450
024462
G24464
G24466
024470

geud7

024500

83428

024510
024512
024514

4737
184414
100406
104414
105525
004737
000125
120504
001401
164005
104401
104430

004737
104414
100400
104419
116377

04737

00377
120504
001301
104005
104401
012737

004737

1804

oud3
104414
102000
004737

14-0EC-?6
4:59
03551M
035550
000036 001226
024574 001z16
024440 001220
10000C 001366
035654
035446
035550
024s00 00:220
035446
025550

16:32_ PAGE &2
CRAM JUMP TESTS

cs:

68:

TST36:

1%:

2s:
33:

M1B

PRGE :

-NEXT WORD IS INSTRUCTION, ROMCLK PC=530M
:START AT ROM PC=6

'NEXT WORD IS INSTRUCTION, RCMCLK PC=5304
: JUMP_TO ROM PC OF 525

*R4=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

: 1S ROM PC CORRECT?

:BR_IF YES

*ERROR, CRAM PC IS NRUNG

:LooP to 58 IF SWS9=1

JSR  PC,SETZ ;SET THE Z BIT’
ROMCLK

100406

ROMCLK

104125! (400%3>
ISR PC,RAMDAT
125

CMPB  RS,RY

BEG 6§

HLT 5

SCOP1

SCOPE

:SCOPE THIS TEST

PEEEREERRHHRRARRFHIRRRRRIRER TEST 30 HHERHHHERHIEEE R HHRERER
; ¥CRAM_TEST OF JUMP(I) ON BRO SET HICRO-PROCESSOR INSTRUCTICN.
:¥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

;¥8R WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT

+¥THE B8R DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT,

: ¥THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

*THEN PORTY WILL CONTAIN'A 37
SEREFHEFHRREIREHERHRERREHEIHHER R E R E R R AR R R RRRE R R AR AR RR RIS

TEST 36
MOV £36, TSTNO
MOV #7537 NEXT
MOV £13, LOLK
MSTCLR
BIT #BIT15,STATI
BEQ 63+2
JSR PC,MEMSET
JSR PC,SETBRO
ROMCLK
ﬁ 0400

MCLK
1143771 (HO0*4>
JSR PC,RAMDAT
377
CMPB  RS,RY
BEQ 2%
HLT 3
SCOP1
MOV #3%,L0CK
JSR PC,SETBRO
804 3
ROMCLK
100000'(400*4) -TUMP T0’
ISR PC,RAMCAt

;:R1 CONTRINS BASE DMCl! ADDRESS
;MASTER CLEAR DMC11

+1S IT CRAM?

:SKIP TEST IF NO

:SET MEM AND RAM

;SET THE BRO BIT’
sNEXT _WORD IS INSTRUCTION ROMCLK PC=S304

:START AT ? ?

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
JUHP TO ROM PC OF 1777

:R4=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

IS ROM PC CORRECT"
:BR IF Y

ES
:ERROR, CRAM PC IS WRONG

! LOOP fo 1s IF SWOS=1
'NEW SCOP

SET THE BRO BIT®

é;TNggD IS INS;RULTION ROMCLK PC=5304
NEXT WORD IS INSTRUCTICN, ROMCLK PC=5304
ROM PC OF O
:R4=CRAM PC (LSB 8 BITS;

0207
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3206
3207
3208
3209
321

3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3e2l
3222
3223

MACY11 27(10ub)
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024520
024522
024524
024526
024530
024532
024540
N24540
024544
024546
024550
p24552
024554
024560
024562
024SEM
024566
024570
024572

024574
024602
024610

024616
024620
024626
0e4630
024634
024634
024640
024642
024644
024646
024650
024654
024656
024660
024662
024664
024666
024E74

000000
120504
301401
104005
104401
012737

004737
104414
100406
104414
106125
004737
000125
120504
001401
104005
104401
104400

012737
012737
012737

104412
032737
001457
004737

004737
104414
100400
104414
116777
004737
000377
120504
001401
104005
104401
012737

lquEC 76 1b6:32_ PAGE &3

024540 001220
035446

035550

000037
024770
024634

001226
001216
001220
100000
035654

035454

001366

035550

024674 001220

CRAM JUMP TESTS

4%
gs:

63:

1S737:

19%:

es:
3%:

BO1

0

CMPB RS,RY
BEQ 43’
HLT 5
SCOP1

MOV ¥58, LOCK
JSR  PC,SETBRO

ROMCLK

100406

ROMCLK

104125 <400*Y)
JSR PC,RAMDAT
125

CMPB RS,R4
BEQ 3
HLT S
SCOP1

SCOPE

PRGE :

:EXPECTED DATA
1S ROM PC CORRECT?

:BR IF YES

ERROR, CRAM PC IS WRONG
:LooP Y0 38 IF Swd9=1
*NEW SCOP1

:SET THE BRO BIT'
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=b

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
: JUMP TO ROM PC OF 525

: R4=CRAM PC (LSB 8 BITS)

:EXPECTED DAT

: TS ROM PC connscrv

:BR IF YES

:ERROR, CRAM PC 1S WRONG

:L0oP t0 5§ IF Swge=1

:SCOPE THIS TEST

JERRREREARXEERERXEAAREREEREE TEST 37 RREEXXXFREEEXEEXXRERELREREE
*CRQM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
*SET THE BR1 BIT, PERFORM THE JUMP INSTRUCTION

*VERIFY THE JUMP'DID OCCUR BY CLOCKING THE INSRUCTION

*IN THE LOCATION IT IS AT. THIS INSTRUCTION LORDS THE

*BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS PQINT

!THE BR CATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT,

lTHE JUMP WARS SUCCESSFUL, IF THE JUMP WARS UNSUCCESSFUL

*THEN PORTY WILL CONTAIN'A 37
DEREREEERRRRERRE R RREERERRE AR AR AR R RE R R RRRR AR ERERERRERERR

TEST 37

AoV $37, TSTNO

MOV sTStup, NEXT

MOV 218, L0k
MSTCLR

8IT #BIT1S,STATL

8EQ 63+2
JSR PC,MEMSET

JSR PC,SETBRI
ROMCLK
100400

ROMCLK
114377 <400%5>
JSR PC,RAMDAT

377

cMPB RS,R4
BEQ 25’
HLT S
SCOP!

MOV %38, LOCK

;R1 CONTAINS BASE DMC1l RDDRESS
:MASTER CLEAR DMC!1

:1S IT CRAM?

:SKIP TEST IF NO

:SET MEM AND RAM

:SET THE BR1 BIT’
sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0

NEXT WORD IS Insrnu'.xon ROMCLK PC=5304
:JUMP TO ROM PC OF 1

:R4=CRAM PC (LSB 8 9175)

:EXPECTED DATA

:IS ROM PC CORRECT?

‘BR IF YES

: ERROR cann PC IS WRONG

1L00P Y0 18 IF SWD9=1

sNEW SCOP1

—— = . e ——— -

0208

-— e —am—— -
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3262
3263
3cb4
3265
3265
3267
3268
3269
3270
3271
3272
3273
3274
3275
3276
3277
3278
3279
3280
3281
3282
3283
3284
3285

MACY1l 27(1006)
09-DEC-76 14:59

024674
024700
024702
024704
024706
024710
024714
024716
0c4720
024722
024724
024726
024734
024734
024740
024742
024744
024746
024750
024754
024756
024760
024762
024764
024766

0c477
£24776
025004

025012
025014
025022
025024
025030
025030
025034
025036
025040
025042
025044
025050

004737
104414
100403
104414
102400
004737
0000C0
120504
001401
104005
104401
012737

004737
104414
100406
104414
106525
004737
000125
120504
001401
104005
104401
104400

012737
012737
012737

104412
032737
001457
004737

004737
104414
100400
104414
117372
004737
000377

035454

035550

024734
035454

03s55C

000040
025164
025030

100000
035654
035462

035550

14-DEC-7b

0C1220

001226
001216
001220

001366

16:32_ PAGE &4

CRAM JUMP TESTS

43:
S8:

S H

TSTYO:

1%:

COl1

PAGE: 0209
JSR PC,SETBRI -SET THE BR1 BIT’
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100000! <400%5> :JUMP TO ROM PC OF O
JSR PC,RAMDAY +RY=CRAM PC (LSB 8 BITS)
0 :EXPECTED DATA
CMPB  RS,RY : IS ROM PC CORRECT?
BEQ 4§’ :BR IF YES
HLT 5 'ERROR, CRAM PC IS WRONG
SCOP1 :L00P 0 3§ IF SWD9=1
MOV 853, LOCK :NEW SCOP1
ISR PC,SETBRI +SET THE BR1 BIT"
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 :START AT ROM PC=b
ROMCL K :NEXT WORD IS INSTRUCTION ROMCLK PC=5304
1041251 <40C*S) :JUMP TO ROM PC OF 525

RH-CRQM PC (LSB 8 BITS)
sEXPECTED DATA
: 1S ROM PC CORRECT?

JSR PC,RAMDAT
125
CMPB RS,RY

BEQ 63 :BR IF YES
HLT 5 :ERROR, CRAM PC IS WRONG
SCOP1 :L00P Y0 5§ IF SWS9=1
SCOPE :SCOPE THIS TEST

s HEHEEHERNRHEFHRRHER AR AREEE TEST YO HHXXAXHIXRAXREXREXERREXEAEE

lCRﬂH TEST OF JUMP(I) ON BRY SET HICRO-PROCESSOR INSTRJCTION.

:#SET THE BRY BIT, PERFORM THE JUMP INSTRUCTIO
*¥VERIFY THE JUMP'DID OCCUR BY CLOCKING THE Inshucrxou
:#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

:¥BR WITH THE LOMEST 8 BITS OF THE CRAM PC. AT THIS POINT
:¥THE BR DATA IS MOVED TO PORTY. IF THIS DATA IS CORRECT,
:¥THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

*THEN PORTY WILL CONTRIN'AR 37

R 22 el s i e i s aid ot esiit s sedaiaasis i as st s BN

. TEST 40

fiov 40, TSTNO
MOV sTSH41 NEXT
MOV 218, L0CK

;R1 CONTRINS BASE DMC11 RDDRESS

MSTCLR HQSTER CLEQR DMC11
BIT #BIT15,STAT] (1S IT C
BEQ 6$+2 : SKIP TEST IF NO

:SET MEM AND RAM
;SET_THE BR4 BIT’

JSR PC,MEMSET
JSR PC,SETBRY

]

ROMCLK INEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 :START AT ROM PC=0

ROMCLK NEXT WORD IS INSTRUCTION ROMCLK PC=5304
114377 <400%6> :JUMP_TO ROM PC OF 1777

JSR PC,RAMDAT :R4=CRAM PC (LSB 8 BITS)
377 *EXPECTED DATA

-—
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DZOMH.P11

3318
3319
3320

MACY1l 27(1006)
09-DEC-76 14

025052
025054
025056
025060
025062
025070
025070
025074
025076

025142
025144
025150
0e5152
0e5154
025156
025160
025162

025164
025172
025200

025206
025210
025216
025220
Q25224
025224

120504
001401
10400S
104401
012737

004737
104414
100403
104414
103000
004737
000000
120504
001401
104005
104401
012737

004737
104414
100406
104414
107125
004737
000125
120504
001401
104005
10440])
104400

104412
032737
001457
004737

004737

lgaDEC-"B 16:32_ PAGE 65

025070
035462

035550

025130
035462

035550

000041
025360
025224
100000
035854

025470

001220

001220

o000
[dn T'o ] i)
— b
oy
n—n
oo

001366

CRAM JUMP TESTS

2%:
33:

49
£%:

68:

TSTH1:

1$:

DO1

PAGE :
CMPB  RS,RY .15 ROM PC CORRECT?
BEQ 2§ 'BR IF YES
HLT 5 ; ERROR, cnnn PC IS WRONG
SCOP1 :L00P *0 18 IF SWD9=1
MOV #3%,LOCK NEW SLOP1
JSR PC, SETBRY :SET THE BRY BIT’
ROMCLK : NEXT uono 15 Insraucrzon ROMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK NEXT WORD IS Insrnucrxon ROMCLK PC=530M
100000 <400%6> ;JUMP TO'ROM PC OF O
JSR PC, RAMDAY :R4=CRAM PC (LSB 8 BITS)
0 :EXPECTED DATA
CMPB  RS,RY * IS ROM PC CORRECT?
BEQ 43’ 'BR IF YES
HLT 5 'ERROR, CRAM PC IS WRONG
SCOP1 LOOP 10 35 IF SW09=!
MOV 858, LOCK *NEW
ISR PC, SETBRY :SET THE BR4 BIT’
ROMCLK gexr WORD IS INSTRUCTION, ROMCLK PC=5304
100406 START AT ROM PC=6
ROMCLK nexr WORD IS INSTRUCTION ROMCLK PC=5304
104125* <400%6) :JUMP_TO ROM PC OF 525

:R4=CRAM PC (LSB 8 BITS)
:EXPECTED DATA
: IS ROM Eg CORRECT?

SE PC,RAMOAT
CMPB RS.RY

BEQ X ‘BR IF Y
HLT 5 :ERROR, CRAM PC IS WRONG
SCOP1 :L0oP 0 5% IF Sw59=1
SCOPE :SCOPE THIS TEST

SRHERHHERAERRERERRXRRXRRRERER TEST Y] FEREXXEXREREXRERRERERRELRER
:¥CRAM TEST OF JUMPC(I) ON BR? SET MICRO-PROCESSOR INSTRUCTION.
*SET THE BR7 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 B BITS OF THE CRAM PC. AT THIS POINT

; ¥THE BR DRTA IS MOVED TO PORTY. IF THIS DATA IS CORRECT,

;¥THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

*THEN PORTY WILL CONTAIN'A 37
TEREREREEREREFEREFERERREREE AR AR R AL RRERERRFRRERERERER RN AR IR AR

. TEST 41
MOV 841, TSTNO
MOV #75t42, NEXT
MOV 18, LOCK
:R1 CONTAINS BASE DMCI1l ADDRESS

MSTCLR !MASTER CLEAR DMC1l
BIT #BIT1S,STATL :1S IT CRAM”
8EQ 68+2 :SKIP TEST IF NO

:SET MEM AND RAM
:SET THE BR? BIT®

JSR PC,MEMSET
JSR PC,StTBR7

ge10
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3374
3375
337

337

3378
3379
3380
3381

3385

3384

3425

MRCY11l 27(1006)
09-DEC-76 14

025230
025232

e

025240

025336
025340
025344
025346
025350
Je5352
Ce2s3S4
02535¢&

104414
100400
104414
117777
004737
000377
120504
o
18987
012737

004737
104414
100403
104414
103400
004737
000000
120504
001401
104005
104401
012737

004737
104414
100406
104414
107525
004737
0001esS
120504
001401
104005
104401
104400

lgaDEC -76 1B6:32 PRGE &6

035550

025264
035470

0353550

025324
035470

0358580

001220

0C1220

025360 012737 000042 001226
025366 (012737 025554 001216
025374 012737 025420 001220

CRAM JUMP TESTS

c9%:
33:

4%:
5¢:

68:

TST42:

EOL

PAGE: 0211
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=53CH4
é%ﬁé“ﬁ SEQ$TNQA s PNggRU TION, ROMCLK PC=530
N M, LK PC=5304
1143%7!<HDD*7> JUMP 880 é 9;
JSR PC,RAMDAT : R4=CRAM PC (LSB a BITS)
377 ' EXPECTED DATA
CMPB RS, RY 1S ROM PC CORRECT?
BEQ 2%’ ‘BR IF YES
HET S ERROR CRAM PC IS WRONG
SCoP! P Y0 1% IF SW09=!
MOV #3%. LOCK NEH SCOP1
JSR PC,SETBR? :6ET THE BR7 BIT®
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=S304

100000 <400%7> :JUMP TO'ROM PC OF 0
JSR PC,RAMDAt : R4=CRAM PC (hse 8 BITS)

0 :EXPECTED DAT

CMPB  RS,RY : 1S ROM PC CORRECT?

BEQ 43’ :BR IF YES

HLT g 'ERROR, CRAM PC IS WRONG

SCOP1 :L0ocP Yo 3% IF SwW09=1

MOV #58, LOCK :NEW SCOP1

ISR PC,SETBR? :SET_THE BR? BIT"

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK FC=S304
'ooqos :START AT ROM PC=b

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
1041251 <400¥7> :JUMP TO ROM PC OF 525

ISR PC.RAMDAT :R4=CRAM PC (LSB 8 BITS)

125 *EXPECTED DATA

CMPB  RS,R4 :1S ROM PC CORRECT?

BEQ 63 :BR_IF YES

HLT 5 'ERROR, CRAM PC IS WRONG

SCOP! :LooP Yo 58 IF sws9=1

SCOPE SCOPE THIS TEST

*ll*i!******!********!!**** TEST YO ##EEHEEEEREENEERNEEEEEEEF £
s ¥CRAM TEST OF JUMP(I) ON C BIT SET MICRO-PROCESSOR INSTRUCTIGH.

: #CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION,

*VER%EY IHE %?np DID gogTocgu? BYNC%SSE¥"3NT”§ éNSTRJCT'ON

¥

én u1§u ? E 8us§r é BITS oF ?Hé ERQM Pé * ? ?s 8INT

*THE BR DATA IS MOVED TO PORTH4. IF THIS DATA IS CORRECT

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

*THEN PORTY CONTRINS R 37
s EENRERREREERREXEEXERFEREEREEREFEREEXEFEEERLERRERREFRERLELEEE R

:  TEST 42

fov $42. TSTNO
MOV #7Stu3, NEXT

MOV 218, LOCK
:R1 CONTRINS BASE DMC11 ADDRESS

. e —— e -

———— == -

L emeem e e — em——
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3430
3431
3432
3433
kK
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3446
447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
348
3482
34e4
2488

MACY1l 27(1006)
03-DEC-75 1M

025402
025404
02c412
OeSY14
025420
025420
025424
025426
025430
025432
025434
025440
025442
025444
025446
025450
025452
025460
025460
025464
025466
025470
025472
025474
025500
025502
025504
025506
025510
025512
025520
025520
025524
025526
025530
025532
025534
025540
025542
02554y
025546
025550
025552

104412
032737
001457
004737

004737
104414
100400
104414
115377
004737
000001
120504
001401
104005
104401
012737

004737
104414
100403
104414
1C1000
004737
000004
120504
001401
104005
104401
012737

004737
104414
100406
104414
105125
004737
000007
120504
001401
104005
104401
104400

100000
035654
035430

03555C

025460
035430

035550

025520
035430

035550

14-DEC-76
:59

001366

001220

001zel

16:32  PRGE 67

CRAM JUMP TESTS

1%:

29:
33:

4$:
5s:

6%:

FO1

MSTCLR
BIT #BIT1S,STATY
9EQ 6§42

JSR  PC,MEMSET

JSR PC,CLRALL
ROMCLK

100400

ROMCLK

114377 <400%2>
{SR PC,RAMDAT
CMPB RS, RY
BEQ 28’

HLT S

SCOP1

MOV ¥3%,LCCK
JSR PC,CLRALL

PRGE .

;MASTER CLEAR DMC11
: 1S IT CRAM?

tSKIP TEST IF NO
:SET MEM AND RAM

:CLEAR ALL CONDITIONS
*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
'START AT ROM PC=0

NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
: JUMP TO ROM PC OF 1777

:R4=CRAM PC (LSB 8 BITS)

:EXPECTED DRTA

: IS RPOM F'C CORRECT?

:BR IF YES

:ERROR, CRAM PC IS WRONG

:L00P 10 1S IF SWD9=1

‘NEW SCOP1

;CLEAR ALL CONDITIONS

:NEXT _WORD IS INSTRUCTION, ROMCLK PC=5304
STRRT AT ROM PC=3

;s NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

MCLK
lODUOU'(HUU*E) : JUMP TO'RCM PC OF

ISR pC, RAMDART

y
CMPB RS, R4
BEQ 43’
HLT S

SCOP1
MOV %58, LOCK

JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400%2}
;SR PC,RAMDAT

CMPB RS,R4
BEQ 69
HLT S
SCOP1

SCOPE

:R4=CRAM PC (LSB 8 BITS)
:EXPECTED DATR

: IS ROM PC CORRECT?

:BR IF YES

-ERROR, CRAM PC IS WRONG
:LooP Y0 3% IF SW09=1
:NEW SCOP!

:CLEAR ALL CONDITIONS
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=6

*NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
s JUMP TO ROM PC OF 525

:R4=CRAM PC the 8 BITS)

:EXPECTED DAT

+ IS ROM PC connecr~

:BR IF YES

:ERROR, CRAM PC IS WRONG

:LooP to 5% IF siS9=1

:SCOPE THIS TEST

s HHEHEHHHHEHEHHHHHHE RS TEST 43 HHHHHE R HHEE 2 F RN
:¥CRAM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
:#CLEAR THE Z 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

;¥BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT

:¥THE BR DATA IS MOVED TO PORTH. IF THIS DATA IS CORRECT

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

*THEN PORT4 CONTAINS A 37
CREREAERFRERERAELERE LR EEREL AR ERRRERRER R AR EERRRER LR EERZR R ERERD

gz2ie

— - -
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3486
3487
3488
3483
3430
3491
3492
3493
3494
3495
3496
3497
3498
3499

MACY1] 27(1006)
09-DEC-76 14:59

025554
025562
025570

025576
025600
025606
025610
025614
025614
025620
025622
025624
025626
025630
025634
025636
025640
025642
025644
025646
025654

o g g gy gy g

012737
012737
012737

104412
032737
001457
004737

004737
104414
100400
104414
115777
004737
000001
120504
001401
104005
104401
012737

004737
104414
100403
104414
101400
004737
000C04
120504
001401
104005
104401
012737

004737
104414
100406
104414
105525
004737
000007
120504
001401
104005
104401
104400

14-DEC-76 16:32 PRGE 68

000043
025750
025614

10000G
035654
035430

035550

025654
035430

035550

025714
035430

035550

P o pe
nnry

J01366

001220

001z20

CRAM JUMP TESTS

TST43:

cs:
3%:

43:
c%:

ES:

GO1

; TEST 43

MoV 43, TSTNO
MOV #TSHud NEXT
MOV 13, LoCK

MSTCLR
BIT #BIT1S,STATI
BEQ b8+

JSR PC,MEMSET

JSR PC,CLRALL
ROMCLK

100400

ROMCLK

114377 <4003
{SR PC,RAMDAT
CMPB RS,RY °

23

PAGE:
:R1 CONTAINS BASE DMC11 ADDRESS
:MASTER CLEAR DMCI1
:1S 1T CRAM? /

SKIP TEST IF NO
:SET MEM AND RAM

;CLEAR ALL CONDITIONS

sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
sSTART AT ROM PC=0 .
NEXT WORD IS INSTRUCTION ROMCLK PC=5304

: JUMP TO ROM PC OF 177

:R4=CRAM PC (LSB B BITS)

:EXPECTED DATA

IS ROM PC CORRECT?

:BR IF YES

'ERROR, CRAM PC IS WRONG
:L00P 10 1S IF SW09=1
:NEW SCOP1

;CLEAR ALL CONDITIONS

iNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=3

NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

s R4=CRAM PC (LSB 8 BITS}
:EXPECTED DATA

: IS ROM PC CORRECT?

B8R IF YES

:ERROR, CRAM PC IS WRONG
:LOOP fo 33 IF SW09=1
*NEW SCOPI

;CLEAR ALL CONDITIONS
sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

BEQ
HLT 5

SCOP1

MOV %33, LOCK
JSR PC,CLRALL
ROMCLK

100403

ROMCLK

100000 <400%3> ; JUMP TO'ROM PC OF
gsn PC,RAMDAL
CMPB  RS.RY

BEQ 4§

HLT 5

SCOP1

MOV #5%, LOCK
JSR PC,CLRALL
ROMCLK

100405

ROI.C
104125'(400*3)
gSR PC,RAMDAT

cMPB RS,RY
BEQ 6%
HLT 3
SCCP1

SCOPE

:START AT ROM PC=6
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
»JUMP TO ROM PC OF 525

:RY=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

: IS ROM PC CORRECT”

:BR IF YES

+ERROR, CRAM PC IS WRONG

+LOOP Y0 S§ IF SKS9=1

:SCOPE THIS TEST

!*****!*****************li* TEST MY HXEREEEFEXEREEEERXEEXERERAEREE
! ¥CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION.
iLLERR THE BRO BIT, PERFORM THE JUMP INSTRUCTION

"¥JERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE INSTRUCTION

'%IN THE LOCATION IT 15 AT. THIS INSTRUCTION LOADS THE

gz212

- - ————— - ——————— = ——
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3542
3543
3544
3545
3545

MACY1l 27(1006)

025750
025756
025764

025772
025774
026002
026004
026010
026010
026014
02601E
026020
026022
886054

26030
026032
026034
026036
026040
026042
026050
026050
026054
026056
026060
026062
026064
026070
026072
026074
026076
026100
026102
026110
026110
026114
026116
026120
gzelee
026124
026130
026132
026134
026136
oebid0
Jeeide

012737
012737
012737

104412
032737
001457
004737

004737
104414
100400
109414
116377
04737
60081
12050%
001401
104005
104401
012737

004737
104414
100403
104414
102000
004737
000004
120504
001401
104005
104401
012737

004737
104414
100406
104414
106125
004737
000007
120504
001401
104005
104401
10440C

14-DEC-76 16:
09-DEC-7¢ 14:59

0COo044
026144
026010

100000
035654
035430

035550

026050
035430

035550

026110
035430

035550

001226
001216
001220

0013¢&6

001220

001220

32_ PAGE 69
CRAM JUMP TESTS

TSTHYY:

1%:

23:
3%:

49
gs:

B3:

HO1

PARGE :

- ¥BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT
: ¥THE BR DATA IS MOVED TO PORT4. IF THIS DATA 1S CORRECT
:¥THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,

*THEN PORTY CONTAINS A 37
K122 23 3332223222322 22222222322 222 2222222222232 22 322X L S

. TEST 44
MoV #44, TSTNO
MOV sTstus, NEXT
MOY #18, 10K
MSTCLR

BIT #8IT15,STATL
BEQ £+2

JSR PC,MEMSET
JSR PC,CLRALL
ROMCLK

100400

ROMCLK

1143771 <4005
{sn PC, RAMDAT
CMP8  RS,RY

BEQ o8’

HLT g

SCOP1

MOV #3%,L0CK
JSR PC,CLRALL
ROMCLK

100403

ROMCLK

100000! <400%4>
asn PC,RAMDAY
CMPB  RS,RY

BEQ 43

HLT 5

SCOP1

MOV 5%, LOCK
ISR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400%4>
JSR PC,RAMDAT
cnpa RS, RY

BEQ X

HLT 5

SCOP1

SCOPE

;R1 _CONTAINS BASE DMC11 ACDRESS

:MASTER CLEAR DMC1l
IS IT_CRAM?

:SKIP TEST IF NO
SET MEM AND RAM

;CLEAR ALL CONDITIONS
sNEXT WORD IS INSTRUCTION,
:START AT ROM PC=0

:NEXT WORD IS INSTRUCTION,
: JUMP_TO ROM PC OF 1777

: R4=CRAM PC (LSB 8 BITS)
s EXPECTED DART

IS ROM PC CORRECT’

‘BR IF YES

'ERROR, CRAM PC IS WRONG
:L00P Y018 IF SWD9=!
NEW SCOP1

;CLEAR ALL CONDITIONS
sNEXT WORC IS INSTRUCTION,
:START AT ROM PC=3

:NEXT WORD IS INSTRUCTION,

. JUMP TO'ROM PC OF 0

:RY=CRAM PC the 8 BITS)
:EXPECTED DAT

- 1S ROM PC uonnscrv

:BR IF YES

‘ERROR, CRAM PC IS WRING
:LooP Yo 3% IF sW03=I

:NEW SCOP!

;CLEAR ALL CONDITIONS
:NEXT_WORD IS INSTRUCTION,
:START AT ROM PC=6

:NEXT WORD IS Insrnucrxon
: JUMP_TO ROM PC OF 525
:R4=CRAM PC (LSB 8 BITS)
tEXPECTED DATA

;IS ROM PC CORRECT”

:BR IF YES

;ERROR, CRAM PC_IS WRONG
:L00P t0 58 IF SWS9=!
:SCOPE THIS TEST

ROMCLK PC=5304
ROMCLK PC=53C4

ROMCLK PC=5304
ROMCLK PC=5304

ROMCLK PC=5304
ROMCLK PC=5304

0214
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DZDMH.PLI

MACYLll 27(1806)
09-DEC-7S 14:59

026144
0ebl1S2
0c6160

026166
0eb170
026176
026200
026204

gee2le
026214
0262ele
026220
026e24
0c2622b
026230
026232
026234
026236
026244
02624
026250
026252
026254
026256
026260
026264
026266
026270
026272
026274
026276
026304
02E304
026310
0es3le
026314
026316
02e220
Uck2e4

012737
012737
012737

104412
032737
001457
004737

Q4737
104414
100400
104414
116777
004737
000001
120504
0C1401
10400S
104401
012737

004737
104414
100403
104414
102400
004737
000004
120504
001401
10400S
104401
012737

004737
104414
100406
104414
106525
004737
000007

14-DEC-76

0000H4S
026340
026204

180000
035654
035430

035550

026244
035430

035550

026304
035430

035880

00122¢
00121s
001220

001366

001220

00ie23

16:32 PAGE 70

CRAM JUMP TESTS

TST4S:

19%:

29:
3%:

4%
S%:

I01

PAGE: 021t

SEERAEEAERERRAEREREXAERREREE TEST HS XHRXRXERNXRERAEREERERREERES
*CRRM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION,
*CLERR THE BR1 BIT, PERFORM THE JUMP INSTRUCTIO
lVERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE IﬁSTRUCTION
*IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE
?R WITH THE &ONEST BITS OF THE CRAM PC. AT THIS POINT
R DATA TS MOVED TO PORT4. IF THIS DATA 1S CORRECT
*THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,

*THEN PORTY CONTRINS A 37
R 2222221323328 22 2328223232232 3222222222 22223 3233222228222 2)

. TEST 45
MoV #45. TSTNO
MOV #7546, NEXT
MOY 18, LOCK
:R1 CONTAINS BASE DMC1l ADDRESS

MSTCLR :MASTER CLEAR DMCL1

BIT #8IT15,STARTI :IS IT CRRM?

BEQ b3+2 ,§ IP TEST IF NO

JSR PC,MEMSET ;SET MEM AND RAM

JSR PC,CLRALL ,v EAR A ONDIT

ROMCLK XT NObb g INST& ?ION ROMCLK PC=5304
100400 S*QPT AT ROM PC=0

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

: JUMP TQ ROM PC OF 1777
;R4=CRAM PC (LSB 8 BITS,

1143771 <400%5>
JSR PC,RAMDAT

1 *EXPECTED DATA
CMPB  RS,RY 1S ROM PC CORRECT?
BEQ 2% :BR IF YES
HLT 3 ERROR, CRAM PC IS WRONG
SCOP] :L00P 10 18 IF SwD9=1
MOV ¥3%, LOCK :NEW SCOP1
ISR PC,CLRALL :CLEAR ALL CONDITIONS
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=53C4
100000! <400¥5> :JUMP TC ROM PC OF O
ISR PC.RAMDAT :R4=CRAM PC (LSB § BITS)
4 :EXPECTED DATA
CMPB  RS,RY IS ROM PC CORRECT?
BEQ 4§’ :BR if YES
HLY 5 :ERROR, CRAM PC IS unonc
SCOP1 :L0OP Y0 3% IF swis=
MOV 5%, LOCK :NEW SCOP1
JSR PC,CLRALL :CLEAR ALL CONDITIONS
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 :START AT ROM PC=6
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
104125 <400%5> : JUMP TO ROM PC OF 525
:R4=CRAM PC (LSB 8 BITS)

JSR* PC,RAMDAT
7 :EXPECTED OATA

- - em--- W
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DZCMH

DZOMM.P11

3704
3705
3706
3707
3708
2703

MACYLl 27(1006)
09-DEC-76 14:59

026326
026330
026332
026334
026336

026340
026346
026354

855362
b3bY4
026372
026374
026400
026400
026404
026406
026410
Ock4ie
0cb414
026420
02b4e2
0cb4ey
026426
0cb430
0cb43e
026440
026440
0cbH44Y
026446
026450
026452
Jcb454
026460
026462
Q2e4eH
026466
026470
026472
026500
0265320

120504
001401
104005
10440]
10440C

012737
012737
012737

b32745
001457
004737

004737
104414
100400
104414
117377
004737
000001
120504
001401
104005
104401
012737

004737
104414
100403
104414
103000
004737
000004
120504
001401
104005
104401
012737

004737

14-DEC-76

000046
026534
026400

100000
035654
035430

035550

02644C
035430

035550

026500
035430

00136E

001220

gdi220

16:32 PAGE 71
CRAM JUMP TESTS

6%:

TSTYE:

% H

2%:
33:

us:
cs:

JO1

cMPB RS,RH
BEQ 69
HLT S
SCOP1

SCOPE

PAGE :

; 1S ROM PC CORRECT?
:BR IF YES

: ERROR mmpcmumm
:LOOP 0 58 IF Si53=)
:SCOPE THIS rzsr

**!****i**l*l**i*lll*!l**li TEST HE #%EEEEEEEEEEEEEEEEEEEEEREE
:%CRAM TEST OF JUMP(I) ON BRY SET nrcao-Pnocssson INSTRUCTION.

: ¥CLERR THE BRM BIT, PERFORM THE JUMP INSTRUCTI

! *VERIFY THE JUMP DD NOT OCCUR BY CLOCKING THE Ihsrnucrzon

:¥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 FORTY CONTRINS R 37

cRARBEY R EREREEEEEEELEXEEXEEEEXEEEEEEFEEEELELEERREREREEEEXEEEEEE

;  TEST 46

MOV #46, TSTNO

MOV 875147 NEXT
MOV #18,LOLK
n§rc1.n

BIT #BIT15, STATI
BEQ

b¥+2
JSR PC.MEMSET

JSR PC,CLRALL
ROMCLK

100400

ROMCLK

114377 <H00%5)
JSR PC.RAMDRT

l
CMPB RS,RY
c$

BEQ
HLT 5

SCOP1

MOV £38.LOCK

gsa PC,CLRALL
OMCLK

100403

ROMCLK
100000'<qooxs>

JS RAMOAt

CHPB Rs.nq

BEQ 4g

HLT 5

SCOP1

MOV #5§, LOCK
JSR PC,CLRALL

;R1 CONTAINS BASE DMC11 ADDRESS
ISS} R ShEQR DMC1l

SKIP TEST IF NO
:SET MEM AND RAM

:CLEAR ALL CONDITIONS
NEXT WORD IS INSTRUCTICN, ROMCLK PC=5304
:START AT ROM PC=0

*NEXT WORD IS IN”TRUCTION ROMCLK PC=5304
:JUMP TO ROM PC OF 1

:R4=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

1S ROM PC CORRECT?

‘BR IF YES

:ERROR, CRAM PC IS WRONG

;L 00P fo 18 IF sSk0%=1

NEW SCOP1

CLEAR A ONDITION

NEXT NObb g éT&UC?ION ROMCLK PC=53C4
STQPT AT ROM PC-3

:NEXT WORD IS INSTRUCTION, RCMCLK PC=5304

: JUMP TO'ROM PC OF O

:RY=CRAM PC (LSB 8 BITS)
‘EXPECTED DAT

1S ROM PC connscr~

:BR IF YES

:ERROR, CRAM PC IS WRONG
:L0OP Y0 3% IF SW0S=l

:NEW SCOP1

:CLERR ALL CONCITIONS

021t

A . G > —— S em—— ————



CZOMH

JZOMH.PLI

3710
3711
3712
3713
3714
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725

3757
3758
3759
3760
3761
3762
3763
2784
3765

MACY1l

026504
026506
026510
g2esie
026514
026520
026522
026524
026526
026530
026532

026534
026542
026550

026556

0ee2Ee

026570
026574
026574

026634
026640
0zbb4e
-
OBEESB
0ceesH
C2eese

a7 (10086
09-DEC-75

104414
100406
104414
10712

00473

000007
120504
001401
104005
104401
104400

012737
012737
012737

104412

8887 7

00%737

004737
104414
100400
104414
117777
004737
00000i
120504
001401
104005
104401
012737

004737
104414
100403
104414

40375

000004
120504

14-DEC-76

14:59

035550

000047
026730
026574

100000
035654
035430

Q35550

026634
035430

035550

001226
001216
001220

001366

001220

16:32_ PAGE 72

CRAM JUMP TESTS

£9:

TSTH?:

1%:

293:
3%:

KO1

PRGE ¢
ROMCLK -NEXT WORD IS INSTRUCTION, ROMCLk PC=S30H
100406 :START AT ROM PC=6
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
104125 <400%K> : JUMP TO ROM PC OF 525 '
ISR PC,RAMDAT :RY=CRAM PC (LSB 8 BITS)
7 :EXPECTED DATA
CMPB  RS,RY :IS ROM PC CORRECT?
BEQ X3 ‘BR IF YES
HLY g : ERROR, CRAM PC 1S WRONG
SCOP] :L00P 10 58 IF SWS3=!
SCOPE :SCOPE THIS TEST

CHEEEREREERREERREELALERR AR LR TEET H7 SEEERFREERAEXLRERAERLELRE4S
*CRQM TEST OF JUMP(I) ON BR7 ST MICRO-PROCESSOR INSTRUCTION.
{CLERR THE BR7? BIT, PERFORM THE JUMP INSTRUCTION

:»VERIFY THE JUMP DD NOT OCCUR BY CLOCKING THS Iﬁsrnucrron

*IN THE LOCATION IT IS AT. THIS INSTRUCTION LOA

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

*THE BR DATA IS MOVED TO PORT4Y. IF THIS DATA IS CORRECT

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

*THEN PORTY CONTRINS A 37
X322 2222 22 S22 S2 2SS S22 2222222222222 2222223222

s TEST 47
fov #47. TSTNO
MOV sTsfsu NEXT
MOV 818, LolK
:R1 CONTAINS BASE DMCLl ADDRESS

MSTCLR MQSTER CLEQR DMCLL
BIT ¥BIT1S,STAT! ;1S IT_CRA
BEQ 6%+2 :SKIP TEST IF NO

SET MEM AND RAM
;CLEAR ALL CONDITIONS

JSR  PC,MEMSET
JSR  PC,CLRALL

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PS=5204
100400 :START AT ROM PC=0 ,
ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=S204
1143771 <400%7> :JUMP TO ROM PC OF 1777
ISR PC, RAMDAT :R4=CRAM PC (LSB 8 BITS)
1 *EXPECTED DATA
CMPB  RS,RY :IS ROM PC CORRECT?
BEQ 2§’ :BR_IF YES
HLT 5 :ERROR, CRAM PC IS unonc
SCOP1 :L00P t0 18 IF SwW09=1
MOV #3%, LOCK :NEW SCOP1
ISR PC,CLRALL :CLEAR ALL CONDITIONS
ROMCLK : NEXT uono IS INSTRUCTION, RGMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK * NEXT uono IS INSTRUCTION, ROMCLK PC=5304
}85000- QoD JUMP 70’ ROM Pg

PC. RAMD - R4=CRAH PC (LSB 8 BITS)

:EXPECTED DATA

cnpe RS, R4 : IS ROM PC CORRECT?

0217
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0Z0MH

DZOMH.PLL

3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783

784

785

MRCY11 27(1006)
09-DEC-76

026660
026662
026664
026666
026674
026674
0c6700
026702
026704
026706
026710
026714
026716
026720
026722
026724
0eb726

026730
026736

026744

027084

goi40l
104005
104401
012737

004737
104414
100406
104414
107525
004737
000007
120504
001401
104005
104401
104400

012737
012737

104412
032737
001406
032737
001002
000137
030737
001372
004737
013700
062700
012702
105022
005300
001375
005037
005037
012711
882787

1402

012711

Y

lquEC 76 16:32 PAGE 73

026874 001220

035430

035550

000050
027742

100000
000co!

027740
010000

035602
034760
000002
034762

034705
034710
040000
100000

100000

Q01226
001216

001366
J01372

001366

001366

CRAM JUMP TESTS

4§:
g%:

63:

TSTS0:

108:

LO1

BEQ 4%

HLY S

SCOP1

MOV #5%, LOCK
JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125 <40Q0%7)
gSR PC,RAMDRT
cMPB RS,RY

BEQ 68’

HLT S

SCOP1

SCOPE

PAGE :

:BR_IF YES
:ERROR, CRAM PC IS unouc
:L00P Y038 IF SWDS=

*NEW SCOPI

;CLERR ALL CONDITIONS

:NEXT_WORD IS INSTRUCTION ROMCLK PC=5304
:START AT ROM PC=b

:NEXT WORD IS INSTRUCTION ROMCLK PC=5304
: JUMP_TO ROM PC OF 525

:R4=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

Ig ROM PC CORRECT?

tBR_IF YES
:ERROR, CRAM PC IS WRONG
:L00P t0 58 IF SWS9=1
:SCOPE THIS TEST

P REREEFHRFERFHHHINNARERE LR TEST SO I HREHHRRHEXEHHIHE R R H
: ¥FREE_RUNNING FLAG MODE DATA TEST

: ¥TRANSMIT A MESSAGE AND VERIFY THE RECEIVED DATA

:¥IF NO TURNAROUND CONNECTOR IS ON LINE UNIT LOOP IS SET.

*RLL FOLLOWING TE
:%ONLY ON DMC’'S W]

E FRE;SRUNNING AND QR;OPERFORMED

UNI IF YOU WISH ERFORM

s ¥THESE FREE RUNNING TESTS ON A KMC (NORMHLLY THE FREE RUNNING TESTS

:xWILL FAIL ON A_KMC

TIMER IS TOQ FRST) THEN YOU MUST

*FQNURLL! SET BITO OF s AT3 IN THE STATUS MAP.
*******i!***i***i**l!**********!*****!*******************!****

. TEST SO

FoV $50, TSTNO
MOV #7551, NEXT
MSTCLR

BIT tBITlS STAT!L
BEQ +16

BIT #8170,STAT3
BNE .+b

IMP 14§

BIT tBITlE STATL
BNE 13

JSR oM

MOV RCOLNT RO
ADD %2, R0

MOV sRBUF ,R2
CLRB  (R2)+'

DEC RO

BNE 108

CLR TFLAG

CLR RFLAG

MOV $BITIY4, (RIL)
BIT $B]T1S, STATL
BEQ +6

MOV ¥BITIS, (RL)

:R1 CONTAINS BASE "MC.11 RDDRESS
:MASTER CLEAR DMC1:

IS IT A DMC?

*BR IF YES

;KMC WITH BITO SET?

:BR_IF YES

:SKIP TEST

:LU PRESENT?

:BR IF NO

NRIT MAP_IN CRAM

:CLEAR RECEIVER BUFFER
:CLEAR 2 MORE LOCATICNS
CLERR OUT RECEIVE BUFFER
:CLEAR BUFFER

sDONE YET!

NO

:SET TFLAG T0 O
:8ET RFLAG TO O
HQSTER CLERR

CRAM?
BR IF NO
:IF CRAM SET RUN

ozie




DZOMH

CZDMH.PL1

3822
3823

MACYL1l 27(1006)
09-DEC-76 14:59

027060
027064
027066
027072
027074
027076
027102
027104
027106
027110
027116
027120
027124
027130
027134
027136
027140
027144
027146
027150
027156
027162
027166
027172
027174
027176
027202
027204
027210
027212

027276
027302
027304
027306
027314
027322

027336

105227
001375
005037
005711
100405
005237
001373
104014
000771
032737
001002
05e711
152711
005037
105711
100494
005237
001373
104014
012761
00S061
142711
005037
105711
100020
005237
001373
105761
100011
0iel37
016137
104016
00037
104014

15e711
105711
100376
005061
142711
105711
100776
152711
005037
105711
100404
005237
001373
104014
012761
013761
142711
005037
105711
100004
00s237

000600
001416

001416

040000
004000

000043
001416

001416

035030
000006
00Co40
001416
001416
000002

000004
000006

027740
000041

000006
0G0040

000044
001416

001416

034762
034760
000040
001416

CC1i416

14-DEC-76

001366

000004

001e52

001254

000004
000006

16:32 PAGE 74

FREE RUNNING TESTS

18:

29%:

3%:

188:
8%:

E4%:

£S9:

4§

S3:

INCB
BNE
CLR
TST
BMI
INC
BNE
HLT
BR
BIT
BNE
BIS

MO1

%0
.4
TEMP
(R1)
. +14
TEMP
1§
14

1%
IBéTlH , STATI
#BITI11, (RD)

BISB#43, (R1)

CLR
1578
BMI
INC
BNE
HLT
MOV
CLR
BICB
CLR

INC

"TEMP
(R1)
.+12
TEMP
ES

uanss 4(R})
TLIR
TEMP

(R1)
g3

TEMP

33

2(R!l)

183

4(R1), TEMP3
6(R1), TEMPY
16

14§

14

#41, (R1)
(R1}

EYS

6(R1)

£40, (R1)
(R1}

658

#44, (R1)
TEMP

(R1)

L +12

TEMP

4§

14

$RBUF ,4(R1)
RCOUNE BCRD)
TEMP

(R1)

412

TEMP

DELQY

: DELAY

sGET SET TO DELRAY
tRUN SET?

‘BR IF YES
: INC DELAY

:BR IF NOT DONE

‘ERROR RUN NOT SET

: TRY AGAIN

: TURNAROUND CONNECTOR?
:BR IF YES

:SET LINE UNIT LOGP
‘BASE I

:GET SET_TO DELAY

:RDI SET?

‘BR IF YES

: INC DELAY

:BR_IF NOT DONE

: ERROR,RDI NOT SET
:SET UP BRSE RDDRESS
:CLEAR COUNT

:CLEAR RQI

:GET SET TO DELAY

: 1S RDI GONE?

:BR IF YES

: INC DELAY

:BR IF NOT DONE

:1S THERE A CNTL O ERROR
:BR IF NO

:SAVE SELY FOR TYPEQUT
;SAVE SELE FOR TYPEOUT
:CNTL O_ERROR

:FATAL ERROR STOP
:ERROR RDI STILL SET

;ASK FOR CNTL I
:WRIT FOR ROI
;BR_IF NOT SETY
iSET FULL DUPLEX
CLERR RQI

RDI _UP?

BR IF YES

:REC BA/CC

tGET SET_T0 DELR\
: 1S RDI SET?

iBR IF YES

INC DELA

:BR IF DELRY NOT DONE
:ERROR_RDI NOT SET
;LOAD REC BA

:LOAD REC COUNT
:CLEAR RQI

GET SET_TO DELRY

: INC DELAY

PRGE: 3219
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NO1

DZOMH  MACYLl 27(.006) 14-DEC-76 1B:32 PAGE 75 PAGE: 0220
DZDMH.P11  09-DEC-76 14:59 FREE RUNNING TESTS
3878 027342 001373 BNE 5§ :BR IF NO DONE
3879 027344 104014 HLT 14 ERROR RDI STILL SET
3£80 857333 68571 000040 BISB 40, (Rl) s XMIT BR/CC
3881 0273 03?7 001416 CLR TEMP *GET SET TO DELAY
agsg 02;355 10331& 6S: Tgra (Ri) Rgrlgs;vs
+
884 85?323 685297 001416 ?N fsns ?NC DELE
3885 027366 001373 BNE BR IF NOT DONE
3886 027370 104014 HLT 1 : ERRQR R?* NOT EET
3887 027372 012761 034714 00000 MOV #TBUF,4(R *L0A BUFF
gggg 85;:00 ?13351 833615 000006 n?vB rggu?zi? ) Lono couur
4271 4 '

3850 0274?3 005037 001416 ELﬁ TEMP EEE SET *o DELAY
3891 027416 105711 78: ISTB  (R1) :RDI GONE?
3892 (027450 100004 BPL 412 'BR IF YES
3893 027422 005237 001416 INC TEMP : INC DELAY
3894 07426 001373 BNE 7% :BR IF NOT OONE DELAY
3835 027430 1C4O14 HLT 14 :ERROR RDI STILL SET
3896 027432 00S03? 001416 168: CLR TEMP :GET SET 1O DELAY

3837 (027436 012737 000022 "0O1246 MOV 822, TEMPL tGET SET FOR LONG DELAY
3898 (027444 105761 000002 118: 15718 2(RD) :RDO SET?
2899 027450 100407 BMI 17$ ‘BR IF YES
3900 027452 005237 001416 INC TEMP : INC DELAY
3901 027456 001372 BNE 118 :BR IF DELAY NOT DONE
3902 027460 005337 001246 DEC TEMP1 :DEC DELAY COUNT
3903 027464 001367 BNE 118 :BR IF NOT OONE DELAY
3904 027466 04014 HLT 14 :ERROR RDO NOT SET
3905 027470 015187 000002 001250 178: MOV 2(R1), TEMP2 ngf SSLE
3806 027476 001001 BNE .+4
3307 027500 104014 HLT iy SERROR!!! SEL2 = 0!!1!11!
3908 027502 032761 000004 000002 BIT 88IT2,2(R1) :REC OR XMIT?
3909 027510 001032 BNE 138 ‘BR IF REC
3310 027512 005737 034706 128: ST TFLAG :FIRST TIME “HERE?
3911 027516 001401 : BEG L +Y4 :BR_IF YES

3912 027520 104014 HLT iy ERROR MULTIPLE XMIT DONES
3813 027522 012737 177777 034706 MOV -1, TFLAG sSET TFLAG TO -1
3914 027530 132761 0000C! 000002 BITB celfu E(RI) :1S IT CONTROL ©

3915 837 3 081401 BE ' BR *r NO

2315 087248 104014 HL 14 :XMIt ERROR

3917 027542 022761 034714 000004 CMP $TBUF, 4(R1) :XMIT BA CORRECT?

2918 027550 001401. BEQ .+4 :BR }F EE

3919 027552 1040id4 HLT iy :XMIY BA ERROR

3920 027554 023761 034712 000006 CMP TCOUNT, B(R1) counr oxo
3921 027562 001401 BEG ,+Y4 %

3922 (027teY 104014 HCT i4 xnr coun7 ERROR

3923 027566 142761 000207 000002 BICB  #207,2(R1) CLERR RDO AND BITS 0-2
3924 027574 000453 R 153 E * g;

3995 (27576 005737 034710 ) 13%: ST RFLAG IRSt YIME HERE”?

3926 027602 001401 - BEQ 44 'BR IF YES

3927 027604 104014 \ HLT 14 ERROR HH%T%PLE REC DONES
3828 027606 Di2737 177777 (034710 MGY 1,RFLAG

3929 0e7el4 132761 000001 000002 ¢ ~118 osxio 2(R1) +1S IT CNTL ©

3930 027622 001401 BEQ :BR_IF NO

3331 027624 104014 HLT 'RECEIVE ERROR

3932 02762b 022761 034762 000004 CMP URBUF,H(RI) 'REC BA CORRECT?

3933 027634 00140l ‘ BEQ . +4 :BR IF YES
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DZDMH

OZOMH.PLI

3934
3935

MACYL1l 27(1006)
09-DEC-76 1M

027636
027640
027646
027650
027652
027656
g27eske
027666
027672
027674
027676
027700
027702
027704
027706
027710
027712
027714
027716
027724
027730
027732
027736
027740

027742
027750

027756
027760
027766
027770
027776
030000
030004
030012
030014
030020
030024
030030
030032
030034
030040
030044
030050
030054
030056

104014
023761
001401
104014
013700
012702
012703
010337
112205
112304
120504
001401
104013
00S300
001367
005713
001401
104014
142761
005737
001640
005737
001635
104400

012737
012737

104412

032737
001406

005237

IN-DEC-76
:59

034760

034760
034714
034762
001252

000207
034710

034706

000051
030170

100000

000001

030152
010000

035602
036002
036272

000010
000010
001416
000coz2

001416

000006

00000z

0gle2e
00izie

0013686
001372

001366

16:32_ PAGE 76

FREE RUNNING TESTS

9s:

15%:

14%:

TSTS51:

13:

HLT
CcMP
BEQ
HLT

BOZ

14
RCOUNT 6(R1)

1
RCOUNT, RO
$TBUF , R
#RBUF 'R3
R3, TEMP3
(R2)+,RS
(R3)+ R4

ceo7 2(R1)
RFLAS

:REC BA ERROR
:COUNT OK?

:8R_IF YES

‘REC COUNT ERROR

'GET SET TO CHECK DATA
:R2 POINTS TO GOOD DATA
‘R3 POINTS TO RECEIVE DATA
:SAVE QDDRESS FOR TYPEOUT
‘RS = XMIT DAT

‘R4 = RECEIVE onTn

:CHECK DATA

‘BR IF OK

:DATA ERROR

:DEC COUNT

‘BR IF NOT DONE

: THIS SHOULD BE 0, ELSE

+ 1T RECEIVED TO MUCH?!

: ERROR

:CLEAR RDO AND BITS 0-2
‘REC DONE?

*BR IF NO

:XMIT DONE?

:BR IF NO

:SCOPE THIS TEST

PRGE :

issésﬁ;*¥gg;******!!*i**!!! AN Y £223 2323222222222 321222222;
< ¥
!IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE

!BUFFER AVAILABLE, VERIFY THAT AN OVERRUN ERROR OCCURS

i*!**i****!!i*i!i**!*******!*********l*******i***!!i!!*!**!!*i

;  TEST Sl

OV $51, TSTNG
MOV #7552, NEXT
MSTCLR

BIT $BIT1S,STATL
BEQ +16

BIT #8170, STAT3
BNE +6

IMP 108

BIT $8IT12,STATI
BNE -12

ISR PC, WROM

JSR PC,BASELD
TSR RS, XFRELD
TBUF

4y

MOV #10,R0

MOV 810 R3

CLR TEMP

TSTB  2(Rl)

BMI .+20

INC TEMP

:R1 _CON TRINS BASE OMC11 RCCRESS
;MASTER CL R OMCL!

;1S IT A
:BR IF YES

sKMC WITH BITO SET"
:BR_IF YES

;SKIP TEST

;LU PRESENT?

sBR_IF N

IF NG
' WRITE MICRO-CODE IN CRAM
L 0RD CMC BRSE ADDRESS
gono xMT BA/CC

; CC

;RO = RETRANSMISSION COUNT
:DELAY COUNT

:CLEAR DELR\ COUNTER

: 1S RDY O SET”

:BR IF SET

: INC DELAY COUNTER

0221




DZCMH

DZDMH.P11

3990
3991
3992
3993
3994
3395
3936
3997
3998
3399
4000
4001
4302
4003
4004
400S
4006
4007
4008
4009
4010
4011
4012
4013
4014
4015
4016
4017
4018
4019
4020
4021
4022
4023

MACY1ll 27(1006)
09-DEC-76 14:59

030062
030364

030162
030166

030170
030176

030204
030206
030214
030216
030224
030226
030232
030240
030242
030246

030302

001372
005303
001370
104014
000427
132761
001002
104014
000421
012705
J16104
020504
001404
022704
001411
104015
042761
00S037
005300
001337
104400
042761
005037
000730

012737
012737

104412
032737
001406
032737
001002
000137
032737
001372
004737
004737
004537
034762
000020
004537
034714
00004y
012703
005037
105761

14-DEC-76 16:32_ PAGE 77
FREE RUNNING TESTS

000001

000004
000008

000001

000207
0CI416

000207
001416

0ooos2
030362
100000
000001

030360
010600

035602
036002
036240

036272

000010
001416
0coa0z2

000002

000002

00000e

0C1226
001216

001366
001372

001366

118

12%:

TSTS2:!

18:

PRGE :
BNE 1% :BR IF NOT oonz DELAY
DEC R3 :DEC DELAY COUNT
BNE 18 :BR IF DELAY NOT DONE
HLT 14 :ERROR, RDY O NOT SET
BR 108 :GET 00T
BITB  #BIT0,2(R1) ‘1S IT CNTL 07
BNE 11§ :BR IF YES
HLT 14 :ERROR, NOT CNTL 0
BR 10$ : CONTIRUE
MOV #8172, RS :PUT “EXPECTED" IN RS
MOV 6(R1) R4 SPUT "FOUND™ IN R
CMP RS, RY :1S ORUN SET?
BEQ 12§ :BR IF YES
CHP 1. RY :DATA CK ERROR?
BEQ 134 :BR IF YES
HLT 15 :ERROR, ORUN NOT SET
BIC #8207, 2(R1) : CLEAR RDO
CLR TEMP RESET DELAY
DEC RO :DEC RETRANS COUNT
BNE 18 : COUNT INUE
SCOPE :SCOPE THIS TEST
BIC #8207,2(R1) :TGNOR THIS ERROR
CLR TEMP *RESET DELAY
B8R 18 : CONTINUE

§ EHEEER AR RRRRRE TEST 5O HHRKHHRRRIEREHAIRRRRRRIRRES
; #LOST DATA TEST
; #IN_FREE RUNNING MODE SEND A MESSAGE LONGER THAN THE RECEIVE
; ¥BUFFER, VERIFY THAT A LOST DATAR ERROR OCCURS.
T T T P T P T PP T P T T e e T

; TEST S¢
MoV 52, TSTNO
MOV #TStS3, NEXT
:R1 CONTAINS BASE DMC1l ADDRESS

MSTCLR :MASTER CLEAR DMC11
BIT #BIT1S,STAT! : 1S IT R DMC?

BEQ +16 :BR_IF_YES

BIT #8170, STAT3 :KMC WITH BITO SET”
BNE +6 :BR_IF YES

JMP 108 SKIP TEST

BIT OBITIE STATL ;LU PRESENT?

BNE 12 :BR IF NO

JSR PC WROM sWRITE MICEgDCODE IN CRAM

JSR PC,BASELD DMC BRSE ADDRESS
ggﬁr RS, RFRELD ggﬂD RE&EIVE BR/CC

20 1CC
JSR RS, XFRELD :LORD XMIT BA-CC
TBUF ; BR

4y :CC

MOV $10,R3 :DELAY COUNT

CLR TEMP :CLEAR DELAY COUNTER
TST8  2(RLJ 1S ROY O SET?

0222

- -— —_———— ——————



DZDMH

DZDMH.P1!

4046
YOou7
4048
4049
4050
4051
4052
4063
4054
4055
4056
4057
4058
4059
4060
4061
4062
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4074
4075
4076
4077
4078
4079
4080
4081
408¢
4083
4084
4085
4086
4087
4088
4089
4030
4091
4092
4093
4094
4095
4096
4097
4098
4099
4100
4101

MACY1l 27(1006)
03-DEC-78

88030

031

030314
030316
030320
030322
030324
030326
030334
030336
030340
030342
030346
030352
030354
030356
030380

030362
030370

030376
030400
030406
030410
030416
030420
030424
030432
030434
030440
030444
030450
030452
030454
030460
030464
030470
030472
030476
030500
030502
030504
030506
030510
020S16
030s20

100407
005237
001372
005303
001370
104014
000415
132761
001002
104014
0oo4Q7
012705
016104
020504
001401
104015
104400

012737
012737

104412
032737
001406
032737
001002
000137
032737
001372
004737
004737
004537
177320
140044
012703
005037
105761
100407
005237

104014

14

14-DEC-76 1b:32 PAGE 78
:59 FREE RUNNING TESTS

001416

000g0!

000020
000roags

0000S3
030544
100000
0coo0!

030542
010000

035602

036002
036272

000010
001416
000002

001416

000001

000002

00122t
001216

001366
001372

001366

00c002

11%:

10%:

TST53:

18:

PAGE: 0222
8M] .+20 :BR IF SET
INC TEMP : INC DELAY COUNTER
BNE 18 :BR IF NOT DONE DELRY
DEC R3 :DEC DELAY COUNT
BNE 1S :BR_IF DELAY NOT DONE
HLT 14 *ERROR, RDY O NOT SET
BR 108 :GET 00T
BITB  #BITD,2(RI) IS IT CNTL 07
BNE 11§ :BR IF YES
HLT 14 ERROR NOT CNTL 0
BR 108 : CONTINUE
MOV $B8ITY,RS :PUT “EXPECTED™ IN RS
MOV 6(R1).RY :PUT “FOUND"™ IN RY
CMP RS, RY :1S LOST DATA SET?
BEQ 10$ :BR IF YES
HLT 15 *ERROR, LOST DATA NOT SET
SCO°E :SCOPE’ THIS TEST

SEEREEERHARRRERHEREREERAREEE TEST 53 EEAEEREXEXXRREXEREXRERLREREE
*TRRNSMIT NON-EXISTENT MEMORY TEST

*IN FREE RUNNING MODE, LORD R TRANSMIT BR THAT WILL TIME OUT
*venxrv THAT A NON-EX}STENT MEMORY ERROR OCCLIRS
CREEEEERRBEREREEEREERERBRR R R R LR R R EEREEEEXRERRREEE LR ERE SR

. TEST 63
foV 253, TSTNO
MOV s7Stoy, NEXT
-R1 CONTRINS BASE DMCl1 ADDRESS

MSTCLR :MASTER CLEAR DMC1I
BIT ¥8IT15,5TATL 1S IT A DMC?

BEG .+16 :BR_IF YES

BIT #BIT0,STAT3 :KMC WITH BITC SET®
BNE +b BR IF YES

JMP 108 :SKIP TEST

BIT IBITIE STATI ;LU PRESENT?

BNE 12 :BR_IF NO

:WRITE MICRO-CODE IN CRAM
. OAD DMC BRSE RCDRESS
:LORD xmM}T BA-CC

JSR PC WROM
JSR PC,BASELD
JSR RS, XFRELD

177320 :BA
140044 :CC

MOV #10,R3 s DELAY COUNT

CLR TEMP :CLEAR DELAY COUNTER
ISTB  2(R1) :1S ROY 0 SET?

BM1 .+20 :BR IF SET

INC TEMP : INC DELAY COUNTER
BNE 18 :BR IF NOT DONE DELAY
DEC R3 :DEC DELAY COUNT

BNE 18 ‘BR IF DELAY NOT DONE
HLT 14 ‘ERROR, RDY O NOT SET
BR 108 tGET 00T

BITB  #BITO,2(RI} :1S IT CNTL 0?

BNE 118 :BR IF YES

HLT 14 :ERROR, NOT ONT. 3




CQDHH
LZCM

4165

op—o pap—p-eop—=p-())
on LwWwWwn—0OWw

H.PL1

MACY1l 27(1006)
03-DEC-7S

830522
30524
030530
8 0S34

0536
030540
020542

030544
030552

030560
030562
030570
030572
030600
030602

030636
030614
030616
030622
030626
030632
030634
030636
030642
030644
030646
030652
030656
030662
030664
030670
030672
030674
030676
030700
030702
030710
030712
030714
030716
030722
030726
030730
030732
830734

00407
12708
016104
205 4
01401
104018
104400

012737
012737

104412
032737
001406
032737
001002
000137
032737
001372
004737
004737
004537
177320
140044
004537
034714
000044
012703
005037
105761
100407
005237
001372
005303
001370
104014
000415
132761
001002
104014
00c40?
012705
016104
020504
001401
104015
104400

14-DEC-76
14:59

000400
000036

CCoJ54
030736
100003
00000.

030734
010000

035602

036302
036240

038272

000010
001416
000002

001416

000001

000400
000006

001226
00lele

001366
0C1372

001366

320302

16:32 PAGE 79
FREE RUNNING TESTS

11%:

108:

TSTSY:

1%:

118:

10¢:

B8R
MCV
MOV
CMP
BEQ
HLT
SCOPE

PRGE ¢

; CONTINUE

:PUT "EXPECTED" IN RS
:PUT "FOUND” IN RY

: IS NON-EX-MEM SET?
:BR IF YES

ERROR NON-EX-MEM NOT SET
SCOPE THIS TEST

JENEREREEENEREREEERRRERERERE TEST S4 EREAXERREEEREEEXELRERERERRS

*RECEIV
*IN FRE

NON-EXISTENT MEMORY TEST
RUNNING MODE, LORD A RECEIVE BR THAT WILL TIME OUT

*VERIFY THAT A NON-EXYSTENT MEMORY ERROR OCCURS
R ERT R R IR RN EEREFRRRRR IR AR R R R R R R RS

s TEST 54

MOV #54, TSTNO
MOV 75155, NEXT
MSTCLR

BIT lBITlS STATI
BEG +1B

BIT sarro STAT3
BNE

JMP os

BIT ualrle STATL
BNE 12

JSR PC WROM

ISR PC . BASELD
ISR RS .RFRELD
177320

140044

JSR RS, XFRELD
TBUF

4y

MOV #10,R3

CLR TEMP

15718 ciR1l)

BMI +23

INC TEMP

BNE 15

DEC R3

BNE 18

HLT 14

BR 108

BITB  #BITO,2(R1)
BNE 118

HLT 14

BR 108

MOV 88178, RS
MOV 6(R1).RY4
CMP RS, R4

BEQ +4

HLT 15

SCOPE

é TRINS BASE DMC11 ADDRESS
‘M sr CLEAR DMC11
: 1S IT A DMC?
;B8R IF YES
IKMC WITH BITO SET?
:BR_IF YES
'SKIP TEST
:LU PRESENT?
:BR IF NO
‘WRITE nxcao CODE IN CRAM
0RD DMC BASE ACDRESS
bgno RECEIVE BA/CC

:CC
:LOAD XMIT BR-CC
BA

;CC

:DELAY COUNT
:CLEAR DELR\ COUNTER

'S ROY 0 SET?

:BR IF SET

: INC DELAY COUNTER

:BR IF NOT DONE DELAY
:DEC DELAY COUNT

:BR IF DELRY NOT DONE
:ERROR, RDY O NOT SET
:GET 00T

:IS IT CNTL 07

‘BR IF YES

'ERROR, NOT CNTL 0

: CONT INUE

‘PUT "EXPECTED" IN RS
:PUT “FOUND™ IN RY

: 1S NON-EX-MEM SET”

‘BR IF YES

:ERROR NON-EX-MEM NOT SET

:SCOPE THIS TEST

J224



DZOMH

DZDMH.P1!

41588
4159
Yyls0
Y1E!
4182
4163
4164
4165
Y166
4167
4168
4169
4170
4171
4172
4173
4174
4175
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
419]
4192
4183
4194
4195
4195
4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
420e
4209
4517
451é

4213

030736
030744

030752
030754
030762
030764
030772
030774
031000
031006
031010
031014
031020
031024
031026
031030
031034
031040
031044
031046
031052
031054
031056
031060
031066
031070
031072
031074
031100
031104
031106
031110
031112

C21114
C31122

MACY1l 27(1008)
09-DEC-7E 1

012737
012737

104412
032737
001406
032737
001002
000137
032737
001372
004737
004737
182711
105711
100376
142711
00S037
105761
100405
005237
0C1372
104014

104400

C12737
012737

i¥-DEC-76 1b:
4:59

0000S5
031114
100000
000001

G31112
010000

035602

036002
000043

000040
001416
000002

001416

000001

001000
00C00e

C00JcE
g2le7e

001226
001216

001366
001372

001366

0oeco2

001226
001216

32__PAGE 80

FREE RUNNING TESTS

TSTSS:

12%:

13%:

14%:

il18:

TETSE:

FO2

PAGE:

SREREEHFREEHEHRHRRAXEAERREEE TEST OO HAREBURREXRERRRARARSRELES2S

!PROCESSOR ERROR TEST

DO A BRSE TRANSFER REQUEST AFTER A
VERIFY THAT A PROCESSOR ERROR OCCLRS.

******i*********l**llill*!!!!l***l!!l***li!i*!*i***ilf&!f&***{

%IN FREE RUNNING MODE,
*anss HESRSEEN EE
; TEST S5

fov 455, TSTNO
MOV #75}56, NEXT
MSTCLR

BIT #B8IT15,STATI
BEQ .+16

BIT #8172, STAT3
BNE .46

IMP ios

BIT #8IT12,STAT!
BNE .-12

JSR PC, WROM

JSR PC.BRSELD
BISB  #43, (RI)
TST8 (R1)

BPL -2

BICB  #40, (R1)
CLR TEMP

TSTB  2{RD)

BMI 148

INC TEMP

BNE 138

HLT 14

BR 13%

BITE  #8178.2(R!)
BNE 118

HLT 14

BR 108

MOV #BIT9,RS
MOV b{R1) R4
CMP RS,RY’

BEG +4

M T 1

SCOPE

:R1 CONTRINS BRSE DMC1l1 ROORESS
HQSTER CLEAR DMC1!

; S

:KMC WITH BITO SET?
:BR_IF YES

:SKIP TEST

LU PRESENT’

:BR IF N

:WRITE MICRO CODE IN CRRM
:LOAD BASE ADDRESS

s 3ND BRSE REQUEST
:RDI_SET?

sBR_IF NO
:CLEAR_RQI

GET SET TO DELAY
;RDO _SET?

:BR IF YES

: INC DELAY

!BR_IF NOT DONE DELAY
:ERROR, RDO NOT SET

: TRY AGAIN

:1S IS CNTL 07

:BR IF YES

ERROR NOT CNTL 0

: CONTINUE

:PUT “EXPECTED™ IN RS
:PUT "FOUND™ IN R+

1S PROC ERROR SET”

:BR IF YES A
:ERROR, PROC ERROR NOT SE
:SCOPE’ THIS TEST

CFRERERERSRERERRERUERURREREE TEST Sb EPEXEREXEIRRRRELHFXFRRERRLE

; #PROCESSOR ERROR TEST

:#IN FREE_RUNNING MODE DO R RQI WITH AN ILLEGAL 10 COCE
lVERIFY THAT A PROCESSOR ERROR OCCURS
CHBEREFREEEERFEREREEREERR AR ER AR REFRRRRE R ERR R R RRERERRRIR RS

. TEST Sb
fov 856, TSTNG
MCY 87557 NEXT

gz2ec



MRCY1l 27{1006)
1 09-CEC-7E 14

031130
031132
031140
031142
631150
031182
031156
031164
031166
031172
031176
031202

31204

31206
031212
031216
Q31222
031224
031230
031232
031234
031236
031244
031246
031250
031252
031256
031262
021264

831875

031354

104412
032737
001406
032737
001002
000137
032737
001372
004737
004737
152711
105711
100376
142711
005037
105761
100405
005237
001372
104014
000770
132761
001002
104014
0CC407
012705
016104
020504
001401

164683

012737
012737

104412
032737
001406

lq-DEC-?S
:59

100080
000001

031270
010000

035602

03600¢
000046

000040
CO1416
000002

00141

000001

001000
000006

030057
g31432
100300
000001

031424
010000

035602
03bled
C3b240

C01366
001372

001366

0cocoe

0013tk

16:32__PAGE 8]

FREE RUNNING TESTS

13:

11%:

10%:

MSTCLR
BIT
BEQ
BIT
BNE
JMP
BIT

lBIng , STAT!
8BgT0 STAT3

108
#BIT12,STARTI
=12

PC, WROM
PC’ BASELD
#4b, (RI)
(R1}

-2
40, (R1)
TEMP
2(R1)
L +14
TEMP
1$
14
1$
$B170,2(R1)
118
19
108
#8179, RS
6(R1).RY
RS, R4

q

[
N+

-ﬁ&SQSNTQINgRBﬁSE OMCil ADDRESS

R CLE
+1S IT A DMC?
:BR IF YES
'KMC WITH BITO SET”
:BR IF YES
:SKIP TEST
:[U PRESENT?
:BR IT NO
‘WRI'E MICRO-CODE IN CRAM
LORD DMC BASE ABDRESS
:RGI AND’ ILLEGRL CODE
‘WAIT FOR ROI
:8R_IF NO RDI
'CLEAR RQI
:CLERR COUNTER
*RDY 0 SET?
:BR IF YES
:BUMP CNUNTER DELAY
:BR IF NOT DONE
:ERROR NO RDY 0
!TRY AGARIN
15 IT CNTL O
:BR IF YES
:ERROR, NOT CNT. O
: CONTINUE
:PUT “EXPECTED" IN RS
:PUT *FOUND" IN R4
:1S PROC ERROR SET”
BR IF YES
RROR PROC ERROR NOT SET
!SCOPE THIS TEST

DERERREREARARERREAERARRAEREE TEST 57 ERRERREXREFARRRLEPRERERER2S
: #4ALF DUPLEX TEST

;#IN FREE RUNNING MODE

SET HALF DUPLEX AND L U LCCP

*SEND A MESSAGE AND VERIFY THAT THERE ARE NO DONES
CEREFRFEERERRERAEREREREEERERFARER R ERLERRRERERP R EER AR AR REEREY

. TEST &7
MOV #57 . TSTNO
MOV s7Sted . NEXT
MSTCLR

BIT OBITIS STATI
BEG +16

BIT $BIT0,STA™3
BNE +6

JMP 108

BIT :81112 STAT!
BNE 12

JeR PL WROM

JSR PC . BRSELH
ISk RS,RFRELC

R1 CONTRINS BRSE DMC1! RUDRESS
HQSTER CLERR DMCII

;IS IT A DMC”

:BR IF YES

:KMC WITH BITO SET?

:BR_IF YES

‘SKIP TEST

;LU PRESENT?

:BR_IF NO

:WRITE MICRO-CODE

:LOAD BASE RNC HALF DUPLEX

:LOAD RECEIVE BLFFER



020MH

DZOMH.PLL

4270
4271
472
4273
4274
4275
4o7h
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
4297
4288
4289
4290
4291
4292
4293
4294
4295
4295
4297
4298
4299
4300
4301
4302
4303
4304
4305
4306
4307
4308
4309
4310
4211
4312
4313
4314
4315
4316
4317
4318
4319
4320
432l
H32g
4323
42z4
4325

MACY1]l 27(1006)
09-DEC-7¢ 14:59

031360
031362
031364
031370
931372
031374
031400
03.404
031410
031412
031416
031420
031422

331488

031430

031432
031440

031446
031450
031456
031460
031466
031470
031474
031502
031504
031510
031516
0315¢e
031524
031526
031530
031532
031536
031544
0318E0
0315386

J31ce2

034762
000044
004537
034714
000044
012703
005037
105761
100406
00S237
001372
005303
001370
184400
104014
000775

012737

03e272

000003
001416
0Go0Qe

001416

000060
003274
100000
000001

032434
010000

035602

000340
001366

177437
147626

033040
147620

Co0104

14-DEC-7B

00lceb
C0l21e

001366
001372

J013e6

177776

147630
147622

034706

16:32  PAGE 82

HO2

FREE RUNNING TESTS

49

{8

TST80:

ind g
JSR RS, XFRELD :LORD TRANSMIT BUFFER

TBUF ,gn

nov #3,R3 ' LORD DELAY COUNT

CLR TEMP : CLEAR DELAY

TSTB  2(RD) :1S DONE SET?

BMI 3 :BR IF YES (ERROR)

INC TEMP INC DELAY

BNE 4§ IF DELAY NOT DONE

DEC R3 DEC DELAY COUNT

ggspe 4g :BR IF DELRY NOT DONE

HL? 14 258 5 oon N§§H HALF -DJPLEX
BR 108 :GET OUT

SEERERRERERERRRFREXAREXRERRE TEST B0 FHREFEEXRRSRERFRRERRRRRRELS

:¥FREE RUNNING DATA TEST (INTERRUPT DRIVEN EXERCISER)

*THIS TEST REPEAQTEDLY QUEUES UP 7 RECEIVE BUFFERS AND

*? TRANSMIT BUFFERS AND CHECKS DRTA WHEN ALL 7 BUFFERS

*nRE RECEIVED. TRANSMIT COUNTS RANGE FROM ! TO 104, ALSO

:%0DD AND EVEN TRANSMIT AND RECEIVE BR’S ARE USEL. BATA

*IS A BINARRY COUNT PATTERN. THE RESUME FUNCTICN IS CHECKED IN THIS TEST
SRR BERERERRERERREREEEERRRREERE SR L LR ER TR R AR RRE SRR ERPRERE RS

: TEST &0

MOV £60, TSTNO
MOV & EO0P NEXT

;:R1 CONTRINS BRSE DMCI! ROUDRESS
MSTCLR :MASTER CLEAR DMC11
BIT $BIT15,STAT] 1S IT A DMC?
BEQ .+16 :BR_IF YES
BIT #BITO,STAT3 :KMC NITH BITC SE™”
BNE +6 :BR_IF YES
JHF ENDEX] :SKIP TEST
BIT IBITIE STATI ;LU PRESENT?
BNE 12 i8R _IF NO

NRITE MICR-CODE
:LOCK_OUT INTERRUFTS

JSR PC. WROM
MOV 340, PS

MOV STATL,RO :GET BR LEVEL

ASR RO :SHIFT RIGHT 4 TIMES
ASR RO

ASR RO

ASR RO

BIC 8177437, R0 +PUT BR LEVEL IN RC
MOV $1ISR, JDMRVEC  :LOAD INPUT VECTOR
MOV RO, SDMRL VL s LOAD LEVEL

MOV $01SR, aOMTVEC  :LOARD OUTPUT VECTCR
MOY RO, 3DMTLVL :LOAD LEVEL

: INITIALIZE ALL BUFFER LISTS AND COUNT LISTS
MOV 8104, TFLAG :TELAG CONTAINS COUNT
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OMM
0

4326
4327
4328

MACY1l 27(100€)
MH.PI1 09-DEC-7& 14:959

031570
031574
031600
031602
031606
031el2
031614
031620
031ec4
031626
031632
031636
831642

31644
031652
031656
031664
031666
031672
031676
031702
031706
031710
031714
031716
g31722
031724
031730
031734
031740
031742
031744
031746
031750
031752
031760
C31766
031770
031774
031776
032002
032006
032014
032020
032026
032030
032034
032040
032042
032046
032052
032054
032060
032064
022066
c32072

012700
012703

001402
000137

033454
033746

0C0104
033472

033S10
033510

033622
034706

033640

000006
040000
100000

103000
177777
033450
033656

034702
034704
033640

034706
033656

000103
000006

004143

004144
001416
000022
177776
000001

03247¢
000020

032504
000034

032504
000034

C32504

14-DEC-7B

034704
CC:366

000coe
034704

001250
034704

16:32_ PAGE 83

FREE RUNNING TESTS

18:

c3:

3%:

CLRTAB:

2%:

4§

cs:

Lr—-
IR

SCAN:

18:

SCANZ:

es.

Q3

MOV
MOV
MOV
RDD
CMP
BNE
MOV
CMP
BNE
MCV
MoV
CMP
BNE
MOV
MOV
BIT
BEQ
MoV
MOV
CLR
MoV
CLR
CMP
BNE
TST
BMI
MOV
MoV
CMP
BNE
CLR
CLR
TST
8PL
8158
cMP
BNE
B1S
BR

BIS
CLR
MoV
CLR
CMP
BNE
JMP
CHP
BEQ
JHP
cMP
BEQ
JMP
cHP
BEQ
JMP

102

“rak:
$XMITBA+2,R0 ;RO POINTS TO BA LIST
$RBUFF ,R3’ R3 CONTAINS BUFFER ADDRESS
R3 (R05+ :LOAD BA LIST WITH REC BA
2104, R :UPDATE BUFFER ADDRESS

cxnxten+ao RO ;END OF REC BUFFERS?

18 NO LOAD NEXT ONE

$TBUFF, (RO)+ :LOAD BR LIST WITH XMIT BA
sXMITBA+36,R0  :END OF XMIT BUFFERS”

2$ :NO LOAD NEXT BUFFER
SRCNTAB+2, RO RO PCINTS TO COUNT LIST
TFLAG, (RO + :LORD COUNT OF 104
sRCNTAB+20,R0 :END OF REC COUNT LIST?

33 :BR IF NO
85 FLRG ;LOOP COUNT

s8iTIY, (RI) :SET MRSTER CLEAR
$8ITIS STATL  :I0P?

+b ;BR_IF NO
81715, (R1) :SET RUN ON IOP

$-1,R0’ +RO_IS INPUT DONE COUNTER
RES(IME :CLEAR RESUME FLAG

$RDNTRB, RS GET READY TO CLEAR ALL REZEIVE
(RG)+ : BUFFERS

$RBUFFE, RS :END OF BUFFER?

2% :BR IF NO

FLAG : VARIABLE COUNTS”

5§ :BR IF YES(DON’T CHANGE THEM)
EXCNTAB, R4 :RY POINTS TO XMIT COUNT LIST
TFLAG, (RY}+ :LOAD XMIT CHAR COUNT
sXCNTRB+16,R4  :DONE?

49 ‘BR IF NO

R2 'R2 1S OUTPUT DONE COUNTER

RY ‘RY IS USED AS INDEX IN OISR
(R1) :1S RUN SET?

-2 ‘WAIT FOR RUN

#8176, 2(R1) :SET IEO

865, FLAG ;FIRST TIME?

18’ :BR IF NOT

#4143, (R1) +SET LU LOOP, IEI.RQI.BRSE I
33 , : CONTINUE

84144, (R1) :SET LU LOOP, IEI, RQI REC BR-CS
TEMP :SET UP FOR DELAY'coUNt

822, TEMP2 :GET SET FOR DELRY

PS :ALLOW INTERRUPTS

31 FLAG 1 BYTE MESS?

1§’ ‘BR IF NO

ENDEX3 :BR IF YES

20, RO : INPUT DONE?

sCAN2 :BR IF YES

SCANI tBR IF NO

834, R2 :XMIT DONE FOR ALL MESSAGES®
83 :BR IF YES

SCAN1 :BR IF NO

834, R4 :REC DONE FOR ALL MESSAES”
93 :BR IF YES

SCANI :BR IF NO



DZ0OMH
DZOMH.PLL

4382
43823
4384
438S
4385
4387
4388
4389
4390
439}
4392
4333
4394
4395
4396
4397
4398
4399
4400
4401
4402
4403
4404
44085
4406
4407
4408
4409
4410
4411

4414
4415
4416

441

44]

4420
4431
4432
4423
442Y
4425
4426
427
4428
4429
4430
443]
4432
4433
4439
4435
4436
4437

032072
032076
032100
032102
032104
032110
032112
032116
032120
032124
032126
032132
032134
032136
032142
032144
032146
032150
032152
032154
032156
032160
032162
032166
032178
032174
032200
0322
0322
032212
W12 032214
w13 032316
032224
032226
032232
4417 032234
30842
30246
032250
032252
032256
032262
032264
032270
032272
032276
032300
o
835310
032312
032314
032320
032322
032330
032334 152711

MACYLl 2?(1006)1

03-DEC-75

012700
012002
005005
005003
005737
100012
022710
001406
022710
001403
022710
001001
005205
010237
112204
120504
00140}
104013
005205
005203
021003
001 366
062700
022700
001341
012700
005737

84 00004
b 005237

001231
000447
032737
001003
005337
000403
162737
005337
001213
00S004
012702
062704
060422
022702
00137¢
012702
00S222
00S222
00S222

ok 23e
00sSzee

062702
00S222

14-DEC-76 16:32 PAGE B4
4:59 FREE RUNNING TESTS

033656

034704
000027
000042
000103

00lese

000002
033712

000001
034704

034704

000001
034706
000040
034704
033642
000013
033656

233464

000004

000004

177772

031676
CCO14e

034704

034706

034704

c§:

ENDEX:

MOV
MOV
CLR
CLR
TST
8PL
CMP
BEQ
CMP
BEQ
cMP
BNE
INC
MOV
MOVB
CMPB
BEQ
HLT
INC
INC
CMP
BNE
ADD
CMP
BNE
MoV
TST
BPL
INC
BNE
BR
8I7
BNE
DEC
BR
sus
DEC
BNE
CLR
MOV
RDD
ACD
cMP
BNE
MOV
INC
INC
INC
R0D
INC
INC
ADD
INC
MOV

JMP
BIcB

Joc

#RDNTAB, RC
(RO)+,R2

78
#103, (RO)
6%

RS

R2, TEMP3
(R2)+,RY

RS, R4’
.44

i3

RS

R3
(RQ),R3

6§

#2,R0

aRbNTne+3w RO

81 RQO
FLﬁG

FLQG
CLRTAB

ENDEX
$B110,FLAG
18

TFLAG

23

40, TFLAG
FLAS

CLRTAB
RY

#XCNTRB+2,R2

#13,R4
RY (R2)+

5x¢nrne+1s R2
$RECBA+12,R2

(Re)+
(R2)+
(R2)+

¥4 R2 .
(R2)+
(R2)+

84 R2
(R2)+
#-6,FLAG
cLrtAB
314& (R1)

PRGE:

:GET FIRST REC BUFFER

;R POINTS TO BUFFER

:RG=EXPECTED

:R3 = COUNT

;CHECK FOR 0DD XMIT BA‘S

:ONLY FOR VARIABLE COUNTS

IF 27 BUMP DATA BY 1 (ODD XMIT B8Rj

i8R IF YES

:IF 42 THEN ODD XMIT B4 ALSO

BR IF _YES

éixlog THEN 00D XMIT BR ALSC
STQRT JQTR QT FOR OOD XMIT BA°S

: SAVE_RDDRESS FOR TYPECUT
;GET RECEIVE DATA
;15 1. CORRECT?
;BR_IF YES
:DATA ERROR
:NEXT CHARACTER
: INC COUNT
DON% YET’
F N

GET NEXT REC BUFFER
DONE YET?

:BR IF NO

SET RO TO 1
VQRIRBLS COUNTS?

;BR_IF N
:FLAG IS NEGITIVE
:BR IF NOT DONE

:ALL DONE

:CHANGE CHAR COUNT FOR NEX™ _OCF
BR TO SUB N0
DEC Y ONE

: CONTINUE

SUBTRRCT 40 FRON XMIT COUNT
DEC LOQP COUNT

;GO DO IT AGRIN
RH CONTAINS OFFSET
RE POINTS TO XMIT COJNT LIST
: INCREASE R4 BY 13
HQKE COUNTS VQRIQBLE
:DONE_ALL 77
:BR IF NO
RE POINTS TO REC BA LIST
HQKE THIS REC BA Q00D
:MAKE THIS REC BA 00D
MQKE THIS REC BR 0CD
SKIP TO _XMIT ?Q hlgT
: MAKE THIS XMIT B8A 0DD
HRKE THIS XMIT BR ODD
SKIP TO _NEXT Q00 BAR
:MAKE THIS XMIT BA 00D
:MAKE FLAG NEGITIVE

LOOP NITH gﬁgIﬁBLE COUNTS

:SHUT OCW

gz2z9



CZOMH

DZOMH. P11

4438
4439
4440
4441
1442
4443
4444
4445
4446
4447
4448
4449
4450
445]
4452
4453
4454
4455
4455
4457
4458
4459
4460
4up
4462
4463
4464
4465
4465
4467
4468
4463
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
4481
4482
4483
4484
4485
4486
4487
4488
4489
4490
4491
4482
433

MACYL11 27(1008)
09-DEC-78

B3534a
N32346
032352

032356
032360
Bi536

2366
032370
032376
032400
032402
032404
032410
03212
032420
032422
03242M
032432
032434
032436
032444
032452
032460
032466
032470
032472
032476
032500
032504
032510

032E32

0352534
032540
032542
032546
032550
032554
032556
032564
032572
032574
032600
032604
032610
032612
032e1H4
c3eeed

g 5?;?
1775
012700
105760
001027
005200
8 270
100
122760
001017
005200
000763
022700
001360
122760
001006
005200
122760
001001
104400
113737
113737
113737
113737
104017
000761
022700
001002
000137
005337
001402
006137
005337
001402
000137
104014
0C0740

022700
00142l
005737
001432
032711
001407
012761
012761
000404
005061
005037
142711
105711
100776
005737
0014323

14-DEC-76 16:32_ PAGE 8S
FREE RUNNING TESTS

14:59

034704
000003
035330
000005
000013

0oeo1l
003013

0C3313

035033
035035
035037
035041
000017

032046
001416

£32020
001250

032023

000017
033450
000002

035030
010000

000006

033450
000040

0334E0

035030

0353030

035037

001250
001252
001254
001256

000004
00G006

1%

2%:

3%:

ENDEX!:
ENDEX2:

ENDEX3:

SCANIL:

13:

23:

T1ISR:

13%:
12%:

KO2

PRGE:

;HAS INTERRUPT OCCURED®
:BR_IF NO

:BASE ADDRESS OFFSET
: CHECK ERROR COUNT
:BR IF ERROR _

:BUMB INDEX

1S = NAKS_BAD CRC
'BR_IF NOT 5

;SHOULD BE 13 ERRORS
*BECALSE OF RESUME
*BUMP INDEX

B
gONE RL% ERROR COUNTERS YET?

ég %RRORS BECRUSE OF RESUME
'NEXT BASE TQBLE LOCATION
:13 ERRORS BECAUSE OF RESUME
:BR IF NOT OK

:SCOPE THIS TEST

;SAVE ALL ODD ADDRESSES

F OR TYPEQUT

NEN ZERO ERROR COUNT

;GET QUT

:ALL DONE INPUT?

:BR IF NO

:BR_IF YES

: DECREMENT DELR\ COUNTER
:BR IF ZERO

‘BR_IF _NOT DONE DELAY
:DEC DELAY COUNT

:BR IF DONE DELAY

BR és N8T DONE

GET out

;PROC. ERROR DONE?

:BR IF_YES
; IS THIS R RESUME INTERRJPT
:BR_IF NO

:CNTL_OR BASE?

:BR IF CNTL I

:LOAD BRSE ACDRESS

:WITH RESUME BIT SET

s CONTINUE

:SELECT FULL DUPLEX

:CLEAR RESUME FLAG

:CLEAR RGI

: 1S RDI GONE”

‘BR_IF N
: BASE OR CNTL I?

157 FLAG
BEQ 13

MOV #3,R0

TSTB  BASE(RO)

BNE ENDEX2

INC RO

CMP 15, R0

BNE 33

CMPB  #13,BASE (RO)
BNE ENDEX2

ING 0

B8R 28

CMP $11.R0

BNE 28

CMPB 013 BASE (RO)
BNE ENDEX2

INC RO

CMPB  #13,BASE (RO)
BNE ENDEX2

SCOPE

MOVB  BRSE+3, TEMP2
MOVE  BASE+S. TEMP3
MOVE  BRSE+7. TEMPY
MOVE ane+11 TEMPS
HLT

BR ENDEXI

CMP $17.R0

BNE scnnx

IMP SCAN2

DEC TEMP

BEQ 1$

IMP SCAN

DEC TEMP2

BEQ 2§

JMP SCAN

HLT 14

BR ENDEX1

- INPUT INTERRUPT SERVICE ROUTINE
CMP #17,R0

BE 12%

15 RESUME

BEQ 8% .
BIT $8IT1, (R!
BEQ 138

MOV $BASE 4(n1
MOV $81712,6(R

BR 12%

CLR S(Rl)

CLR RESUME

BICB  #40, (R1)
TSTB (R1)

BMI -2

et RESUME

BEO 14%

BRIF IT WAS CN™L I

023C



OZ0MH

DZOMH.P1!

4424
4445
4496
4497
4498
4499
4500
450]
4502
4503
4S04
4505
4506
4507
4508
4509
4510
45]]
4512
4513
4514
451g
451
4517
4518
4519
4529
4521
4522
4523
454
4525
4E2E
4527
4528
4529
4530
453]
4532
4533
4534
4535
4G3E,
4537
4538
4539
454G
4E4]
442
4543
HE4Y
4E4g
4EHE
4547
4EE
4E49

MACY1l 27(1006)
09-DEC-7¢

Bicese

032630
032632
032634
032636
032640
032646
032652
032654
032656
032662
032664
03267

03267

032674
0325676
032704
032712
032714
332716
032720
032722
032724
032732
032740
032742
032744
032750
032752
032754
032756
032760
032764
032766
032772
032774
033000
033002
033006
033010
033014
033016
033024
033026
033032
033034
023036

033040
033046
033050
033054
£330¢c6

batobs

105011
000002
005700
100006
012761
00506
000434
001003
005061
000430
032700
001013
000241
006100
016061
016061
000241
006000
000412
000241
006100
016061
016061
000241
006000
142711
10571
100776
005200
001003
152711
020002
022700
001411
032700
001003
152711
000002
152711
000002
022737
001403
152711
000002
10501 1
00003z

032761
001461
005737
001006
005237

14-0EC-76

14:39
00004!

033452
033620

033452
033620

000040

000041
000017
000010
000044
000040
000001
000046

000001
034704
0234704

0000CH

000004
000006

0C0004
000006

0347C4

gocoo2

16:32 PAGE 86

FREE RUNNING TESTS

14%:
E%:

19%:

cs:

33:

6S:

S%:
43:

15%:

OISR:

B

CLRB
RT1
15T
BPL
MoV
CLR
BR
BNE
CLR
BR
BIT
BNE
CLC
ROL
MOV
Mov
CLC
ROR
BR
CLC
ROL
MOV
MOV
CLC
ROR

RTI
;s OUTPUT

BIT
BEQ
15T
BNE
INC

LO2

#41, (R]) QEK FOR CNTL I
(R1) CLEQR BSEL 0

: RETURN
RO 'FIRST TIME HERE?
73 Lono BASE IF MINUS
#BASE, 4(R1) T P BASE’ ADORESS
B(R1) i2teq
3% : CONT INUE
18 :CNTL I FULL DUPLEX IF O
6(R1) 'SELECT FULL CJPLEX
33 ! CONTINUE
¥BIT3,R0 I XMIT?
2% 'BR_IF YES

:CLEAR CARRY

RO MAKE RO EVEN
RECBA(RO},4(R1) :LOAD REC BUFFER
RCNTAB(RD},6(R1):LOAD COUNT
:CLEAR CARRY
RO *GET RO BACK
35 : CONTINUE
:CLEAR CARRY
RO :MAKE IT EVEN

A(RC) ,4(R1); :LOAD XMIT BUFFER
RCNTAB(RO) ,6(R1);LORD COUNT
CLEQR CARRY

RO :PUT IT BACK

#$40, (R1) :CLEAR RQI

(R1} sWAIT FOR

=2 *RDI TO GO AWAY

RO *INC COUNT

&S :IF 0 ASK FOR CNTL I

841, (R1) :ASK FOR CNTL I
:RETURN

#17,R0 :DONE YET?

4§ :BR IF YES

#8173, R0 IXMIT?

c§ :BR IF YES

844, (R1) QE¥ FOR REC BR/CC

40, (R1) : ASK roa XMIT BA/CC
RET RN

1 FLAG 1 BYTE MESS”

15§ BR IF YES

#46, (R1) :FORCE PROC. ERROR
: RETURN

(R1) :CLR SELD
*RETURN

INTERRUPT SERVICE ROUTINE
:gITU,E(Rl) ; IS THIS AN ERROR”

:BR IF N
g%nc ég IHIS SHUT DOWN INTERRUPT?
FLRG :YES MAKE FLRG NON-ZERQ

PARGE ¢

gz221




OZ0MH

DZDMH.P1!

4805

MACY1i 27(1006)
09-DEC-76

033062
033070
033072
033076
033100
033106
033110
033112
033116
033124
033126
033132
033136
033140
033146
033150
033152
033160
033164
033166
033174
033202
033204
033206

033256
8335
83573

033300

033366
033370

022761
001516
022700
001033
022761
001027
00S200
012711
032737
001405
012711
105227
001375
012737
005711
1L2376
012761
052711
000002
016137
016137
104016
022626
000137
032761
001046
022761
01405
22761
001401
104014
00S00S
026561
001406
062705
ee?0
0136

O

062702
0iblk2
062702
142761
000002
105011
105061
000002
012705
026561
001406
062705
022705
001367
104014
00S00S
02esel

I4-DEC-76
14:59

001000
000017
001000
040000
100000
100000

600000,

177777

000100
004143

000004
000006
032434
000004
033511

033510

033640

000002
000Cle

000004
000002
000006
000002
000207

000002

000002
033452

000002
000020

0233e40

000006

000008

001366

033450

000002

001252

001254

000002

00COo04

000034

000006

033712

033712
0oo0ce2

oocae4

000008

16:32 PAGE 87

FREE RUNNING TESTS

9%:

118:

1%:

43:
c%:

6%:

109:

c9%:

39:
79%:

cMP
BEQ
CMP
BNE
CMP
8NE
INC
MoV
BIT
BEQ
MoV
INCB
BNE
MoV
TST
BPL
MOV
BIS
RTI
MOV
MOV
HLT
CMP
JMP
BIT
BNE
CEP
iy
BEQ
HLT
CLR
cMP
BEQ
ADD

CMP
BNE

MO2

PAGE :
#BITS,6(RI} :SHUT DOWN BIT SET?
108 :YES ALL IS OK
s17 RO Sssups éNTERRUPT?
OBITQ B(R1) *PROC. ERROR BIT SET?
11§ sBR IF NO
RO :BUMP COUNTER (TO 20)
#BIT1Y, (R1) :MASTER CLEAR DEVICE
u9171s STATI  ;DMC OR KMC?
:BR_IF DMC
391115 (R1) :SET RUN ON KMC
an :DELAY ON KMC
RESUME :SET RESUME FLAG
(R15 ,RUN SET?
-2 :BR IF NO
#$BIT6,2(R1) :SET IEQ
#4143, (R1) :ASK FOR PORT(BRSE REQ)
* RETURN

:SAVE FOR ERROR TYPEOUT
:SAVE FOR ERROR TYPEOLT

4(R1),TEMP3
b(R1), TEMPY

16 :CNTL O ERROR
(sp)+ (SP)+ :ADJUST STACK
ENDEX] :GET OUT
$81T2,2(R1) *RECEIVE?

2§ 'BR IF YES

#TBUFF+1,4(R1) XHIT BA CORRECT?

y
I¥BUFF,H(R1) YHI* BS CORRECT?
4§ BR IF YES

14 :XMIT BA ERROR
RS ‘RS IS INDEX REG
XCNTRB(RS),6(R1)+ IS CHAR COUNT OK?
6% :BR IF YES
2, RS : INC  INDEX
alé RS *DONE LIST YET?
'BR IF NO
:XMIT_COUNT RRSR
H(Rl) XDNTAB(RZ) :STORE XMIT BONE BA
:INC INDEX
sthl) XDNTRB(R2);STORE XMIT DONE CC
:INC INDEX
uab7 2(R1) :CLEAR RDO
:RETURN
(R1) :CLEAR SELD
2(R1) ' CLEAR SEL2
s RETURN

SET UP RS AS INDEX
PECBR(RS) 4(R1) :COMPARE WITH LIST OF CORRECT BA'S

3§ :BR IF OK?
%2,RS : INCREMENT RS
%20, RS ‘END OF LIST?
2§+4 :BR IF NO

14 :REC BA ERROR

RS :RS IS INDEX
XCNTAB(RS1,6(R1):CHECK FOR CORRECT REC COUNT

0232

—. -




DZOMH _ MACY1] 27(1006) 14-DEC-76 l6:

DZDMH.P11  09-DEC-76 14:59
4e0p 033376 001406
4607 033400 062705 000002
4608 033404 022705 000016
4609 (033410 001367
4610 033412 10401M
4ell 033414 016164 000004 0336SE
4612 033422 062704 000002
4613 033426 016164 000006 033656
4p14 033434 O0B2704 000002
4p1S 033440 142761 000207 000002
4e1p 033446 000002
417
46518
46519
4620
4621 033450 000000
4p22 033452
4623 033452 000017
4E24
4625 033510
4626 0335!0 000 001 002
42?7 033513 003 004  OOS
4628 033516 OO0 007
429 033520 0i0 011 012
430 033€23 013 014 015
4e3l 033526 016 017
4e32 033530 020 021 0@
4e33 033533 023  Q0o4 025
4e34 033536 0o 097
435 033540 030 031 038
4e3p 033543 033 034 035
4637 033546 03 037
4638 033550 040 041 o2
4639 033553 Q043 Q44 045
Ye4O 033556 04 047
4e4l 033660 050 051 052
4Yew2 033563 053 054 055
4E43 033566 2 056 057
yp4d 033570 060 06l 062
4e4s 033573 063 064 065
e B &
i648 03360 07 74 78
4e4y9 033606 076 077
4SO 033610 100 0L 102
4eS1 033613 103 104 105
4eS2 033616 106 107
4653
4ESY 033620 0000LQ
4gSc 033640 000007
4E56
537 §33636 000016
4ESe 033712 000016
4659
4660 033746
4661 033746 ONOLOY

32

RESUME::

RECBA:

XMITBR:

TBUFF:
.BYTE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
«  .BYTE

.BYTE.

RCNTAB:
XCNTRB:

RDNTAB:
XDNTRB:

RBUFF:

RBUFF1:

NO2

PAGE 88
FREE RUNNING TESTS

BEQ 83

ADD #2,RS
CMP olé RS
BNE

HLT 14
MOV H(RI) RONTAB(R4)’
ADD

MOV 5(h1) RONTAB(RY) ;
ADD

BICB 0207 2(R1)

RTI

; BUFFERS
0
BLKW 17

o,1,2,3,4,5,6,7
10,11,12,13,14,15,16,17.
20,21,22,23,24,25,26,27
30,31,32,33,M,35,36,37
40,41,42,43,44,45,46,47
so,St,%2,53,54,55,56,57
e0,61,62,63,64,65,66,67

70,71,72,73,™M,75,78,77

:BR IF YES

: INCREMENT RS

:END OF LIST?

:BR IF NOT

:REC COUNT ERROR
-STORE REC BA

. INC INDEX

:STORE REC DONE CC

:INC INDEX

:CLEAR RDO

RETURN

;REC 8 XMIT BR LIST
; TRANSMIT DATA

100,104,102, 103, 104, 10S, 106, 107

BLKW 10 )
BLKW 7
BLKW 1
Bkl 12
.BLKB 104

;RECEIVE COUNT TABLE
: TRANSMIT COUNT TRBLE

;RECEIVE DONE THRELE
:XMIT DONE TABLE (BR-

;RECEIVER BUFFERS

8
CC)

(‘) I)

CC)

PAGE :
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DZDMH

DZOMH.PL1

4662
4663
4664
4665
1665
4667
4668
4663
4670
4671
4E72
4673
4674
4675
4676
4677

MACy1ll 27(1006)
09-DEC-76 1Y4:59

034052
034156
034262
034366
034472
034576
034702

034704
034706
034710
034712
034714
034722
034730
034736
034744
034752

034760
034782

035030

035430

035430
035422
035434
035436
035440
035442
035444

035446

035446
035450
03c4se

025454

000104
000104
000104
000104
000104
000104
0000C0

000030
000000
000000
000044
041101
QN44107
047115
0s21e3
055131
032464

000044
035030

035430

104414
000400
104414
063220
104414
060400
000207

104414
000401
000207

14-DEC~76 16:32_ PAGE 89 PAGE:

042103
045111
050117
053125
030460
033466

043105
045113
051121
0s4i27
031462
034470

BO3

FREE RUNNING TESTS

06300
07000
07100
07200
07300
07400
07500
07600
07700
07800
07900

RBUFF2: .BLKB 104
RBUFF3: .BLKB 104
RBUFFY: .BLKB 104
RBUFFS: .BLKB 104
RBUFF6: .BLKB 104
RBUFF7: .BLKB 104
RBUFFE: O ;END OF RECEIVER BUFFERS

:BUFFER ARER

FLAG: O
TFLAG: O
RFLAG: O
TCOUNT: 44

TBUF:  .ASCII/RBCDEFGHIJKLMNOPQRSTUVWXYZ0123456783/

LEVEN

RCOUNT: 44

RBUF : .=, 446

.EVEN

BRSE: .=.+256.

+ SUBROUTINES

CLRALL:
: THIS SUBROUTINE CLERRS THE C3Z BITS AND THE BR
588855 gEXE WORD IS INSTRUCTION, ROMCLK PC=5304
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
083220 SPLD)*B
ROMCLK :NEXT WORD IS INSTRUCTICON, ROMCLK PC=5304
060400 BR*SP(0)+BR
RTS PC

SETBRC:
: THIS SUBROUTINE SETS BRO BIT
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304
C0O0M01 ;s BR+001
RTS PC

SETBRI:

: THIS SUBROUTINE SETS BRI BIT

0234
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DZDMH

DZOMH.P11

4718
4713
4720
4781
4783
4723
4rey
4725
4726
4787
4728
4799
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
4796
4747
4748
4749
4750
475]
4752
4753
4754
4755
4756
4757
4758
47E9
4780
4761
4762
47E3
4764
4765
4766
4767
4768
47ES
4770
4771
4772
4773

MACY1]l 27(1006)
09-DEC-7& 1Y4:59

Q35454
035456
035460

035462

035462
035464
035466

035470

035470
035472
035474

035476

035476
035500
035502
035504
035506
035510
035512

035514

035514
035516
035520

03522

0355e2
035526
035532
035536
035542
035546

035550

104414
000402
000207

104414
000420
000207

104414
000600
000207

104414
000777
104414
063220
104414
060400
300207

104414
000777
000207

017600
062716
0ie711
016005
0lel104
000207

14-DEC-76 16:32 PAGE 90
SUBROUTINES

000000
000002
002000
011766
000006

03200
03300

07400
07500

07900
08000
08100
0800
08300
08400
08500
08600

SETBRY:

SETBR?:

SETC:

SETZ:

ROMDAT:

RAMDRAT:

CO3

PAGE :
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
000402 s BR+002
RTS PC
: THIS SUBROUTINE SETS BRY BIT
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
000M420 :BR+020
RTS PC
:THIS SUBROUTINE SETS BR7 BIT
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
000600 : BR+200
RTS PC
s THIS SUBROUTINE SETS THE C BIT
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
000777 B «377
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
063220 SP(U)*B
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304%
060400 :BReSP(0) +BR
RTS PC
: THIS SUBROUTINE SETS THE Z BIT
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
g?g??? - ;BR¢377

; THIS SUBROUTINE LORDS RS WITH EXPECTED RCM CONTENTS
sAND LOADS RY WITH ACTUAL ROM CONTENTS

; INDEX FOR COMPARE
sADJUST STACK

MOV J(SP) RO
ADD 82, (SP)
MOV 81110, (R :SET ROMO
MOV Ronnnptn RS
MOV 6(R1),RY

RTS PC : RETURN
; THIS SUBROUTINE LORDS RY WITH THE LOKEST
;8 BITS OF THE CRAM PC.

;PUT "EXPECTED™ IN RS
PUT “FOUND" IN RY

0235




OZDMH

DZOMH.PLL

4774
477S
4776
4777
4778
4779
4780
4781
4782
4783
4784
4785
4786
4787
4788
4789
4790
4791
4792
4793
4794
4795
4796
4797
4798
4799
4800
4801
4802
4803
4804
480S
4806
4807
4908
4809
4810
4811
4B1i2
4813
4814
4815
4816
4817
4818
4819
4820
4821
4g8ee
4823
4824
4825
NB26
4827
4228
“4E2S

MACY1]l 27(1006)
09-DEC-78 14:59

035550
035554
033560
035562

035566
035570
035572
035574
035600

035602

035602
035610
035612
035614
035620
035624
035630
035634
035640
035642
035646
035650
035652

03565+

035654
035656
035662
035666
035674
035700
035702
035706
035710
035712
035716
035724
035732
035736
035740
035744
035746
03E750

01760S
062718
00S011
0se71l

00S011
061225
116104
000207

032737
001420
005000
012702
012711
010061
0l226l
052711
005200
022700
001364
005011
00cz207

005000
012711
010061
012761
052711
005200
022700

00s011
0Co207

000000
000002

000400

00000S

100000

0il1766
002G0C
000004
000006
020000

0020C0

002000
000004
000437
020000

002000
002000
035752
035766
020000

000014

14-DEC-786

00136k

000006

000004
00C0oCe

16:32 PAGE 91

SUBROUTINES

08700
08808
08900
03000
09100
09200

09400
09500
05600

09700
09800
03900
10000
10100
10200
10300
10400
10500
10600
10700
10800
10900

WROM:

18:

cs:

MEMSET:

18:

cs:

DO3

PAGE :

MOV J(SP) RS - G00D DATA
ADD 82, (SP) :ADJUST STACK
CLR (R]) :CLEAR BIT10
BIS UBITB,(RI) :CLOCK INSTRUCTION IN CRAM THAT WAS

* JUMPED TO, IT LORDS BR WITH ROM PC
CLR (R1) +CLR BITS
ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
061225 :MOV BR TO PORT §

MOVB S(R1),R4 :PUT “FOUND™ IN RM
RTS PC RETURN

; THIS SUBROUTINE WRITES THE ROMMAP INTO THE CRAM
BIT #BIT1S,STATI ;BE _SURE DMC HAS CRAM

BEQ 2§ :SKIP IF NO CRAM
CLR RO : RO=CRAM ADDRESS

MOV SROMMAP R2 :R2_POINTS TO ROMMAP

MOV $81710, tRI) :SET ROMO

MOV RO, 4(R]) :LOAD CRAM ADDRESS

MOV (R2)+,B(R1) ‘1 0AD WORD TO BE WRITTEN
BIS $BIT13, (RI SWRITE IT!

INC RO :NEXT ADDRESS

CMP 2000, RO :DONE YET?

BNE 18 :BR IF NO

CLR (RD) :CLEAR SELO

RTS PC -RETURN

: THIS SUBROUTINE LORDS CRAM WITH SPECIAL INSTRUCTIONS

:FOR THE CRAM_JUMP TEST. ALL CRAM LOCATIONS ARE LOADED

:WITH INSTRUCTIONS THRT MOVE A 37 .0 THE BR, EXCEPT THE

: FOLLOWING CRAM RDDRESSES: 0,1,4,7,525,1777. THESE LOCATIONS
: CONTAIN INTRUCTIONS WHICH Lbnb YHE BRWITH THE LOMEST

'8 BITS OF THAT CRAM ADDRESS.

CLR RO :RO = CRAM ADDRESS
MOV $8IT10, (R1) {GET ROMO

MOV RO, 4(R]) :L0AD CRAM ADDRESS

MOV 437, 6(R1) :LORD INSTRUCTION

BIS $BIT13, (R1) WRITE INSTRUCTION IN CRAM

INC RO :NEXT RDDRESS

CMP 82000, RO :DONE YET?

BNE 18 :BR IF NG

CLR RO : INDEX REGISTER

MOV $8IT10, (R1) :SET_ROMO

MOV CRAMA(RD) ,4(R1) ;LOAD CRAM ADDRESS IN SEL4

MOV INSTU(RG) '6(R1) >LOAD INSTRUCTIIN TO BE WRITTEN
BIS 81713, (R]) :WRITE CRAM!

75T (RO)+ INEXT

CHP %14, RO DONE YET"

BNE 2§ :BR IF NO

CLR {(R1) :CLEAR ALL BITS

RTS PC * RE TURN

0236
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4830
4831
4832
4833
4934
4835
4836
4837
4838
4839
4840
48y
4E42
4843
4B4Y
4EYG
4845
4BY47
4BY4B
4843
4850
485
4952
4853
485y

4

J8ee
4857
4858
4859
:869
4822
4863
4864
4865
4866
4867
4868
4869
4870
4871
4872
4873
4874
4E7S
4876
4877
4878
4879
4280
4881
4882
4883
4284
4£8S

MACY1l 27(1006)
09-DEC-76

035752
035760
035766
03577

03577

035774
0235776
036000

036002

036002
036006
036014
036016
036022
036026
036030
036032
836034

036114
036116

g3eleC

036120
03tlz4
g3b13e
036134
036140
036144
03e146
036150
036152
036156
C3tle2
C3tled

000000
000007
000400
000401
000404
000407
000777
000525

s
18@711
10037&

CE

105711

100776
006207

01271l
032737
001402
012711
105e27
00137S
005711
100376
052711
182711
105711
10037¢

14-DEC-76 16:32 PAGE 92 PAGE :
14:59 SUBROUTINES
0COG0L 000004 14300 CRAMA: .WORD  G,1,4,7,1777,525
001777 000525
%:ggg INSTU: 00030? eg«g
'S
14600 838%84 ReY
14700 000407 BR*?
14800 000777 :BR¢377
14900 000525 :BR+ 125
15000
15100
15200  BASELD:
15300 - THIS SUBROUTINE LOADS THE DMC WITH A BASE ADDRESS
igggg : AND PUTS DMC INTO FULL-CUPLEX MODE
040000 15600 MOV 4BIT14, (R1) nnsrsn CLEAR
100000 001386 15700 BIT sBITIS'STATI  :CRA
15800 BEQ +6 : BR 1 NO
100000 15900 MOV $8IT1S, (R1) IF cnnn SET RUN
000000 16000 INCB &0 : DELAY
16100 BNE -4 :BR IF NOT DONE DELAY
16200  18: ST (R1) :1S RUN SET?
16300 BPL 13 :BR IF NO
004000 16400 BIS sBITll (R1) :SET LU LOOP
000043 16500 8158  #43, (R1) : BASE REGUEST
16600 25: 1STE (R1] :RDY I SET?
= ;
035030 000004 IEBBB MOV u3RSE,H(R1) LOQB sngs ADDRESS
000006 16900 CLR 6LR1) :CLEAR CC
000040 17000 BICB  #40, (R} :CLEAR RQI
17100 3%: TST8 (RI} ‘ROY I CLERR?
17200 BM1 3% :BR IF NO
000041 gxs #41, (R1) 'ASK FOR CNTL I
£48: ST {R1} :WRIT FOR RDI
BPL 648 :BR IF NOT SETY
goooos LR 6(R1) :SET FULL DUPLEX
00040 ICB  #40. (R1) :CLEAR RGI
£53: 7578 (R1} :ROI UP®
BMI £S5 :BR IF YES
17400 RTS PC : RETURN
17500
17600  BASELH:
17700 : THIS SUBROUTINE LORDS THE DMC WITH R BRSE ACCRESS
%;ggg !AND PUTS DMC INTO HALF-DUPLEX MODE
040000 18000 MOV BITIY, (R1) :MASTER CLEAR
100000 0Ci3ee 18100 BIT $BITIS.STATL  ;CRAM®
18200 BEG +6 :BR IF NO
100030 18300 MOV $BIT1S, (R1) :1F CRAM SET RUN
000000 18400 INCB 0 : DELAY
18500 BNE -y :BR IF NOT DJNE DELAY
18600  1§: ST (R1) : 1S RUN SET?
18700 BPL 18 'BR IF NC
004000 18800 BIS $8IT11, (R1) +SET LU LOOP
000043 18900 BISB  #43,(RD : BASE REQUEST
13000  2%: 1578 (R} :RDY I SET”
1910C BFL 28 :BR IF NJ

EOS3

0227
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DZOMH. P11

4886
4887
4888
4889
4830
4891
4892
4893
4834
4835
4896
4897
4898
4839
4300
301
4302
4903
4904
4305
4906
4307
4308
4903
4910
4811
4912
4913
491y
4915
4916
4917
4918
4519
4920
4321
4922
4922
4824
4325

MACYLl 2?7

036166
036174
036200
036204
8 620
b2l
036214
036216
036220
036226
036232
036234
036236

036240

036240
036244
036246
036250
036254
036260
036264
036266
036270

036272

036272
036276
036300
036302
036306
036312
036316
036320
03b3e22

03324
03E345
036401
03t422
036436
036470
£36516
036534
€365kl
036605
03BE31
C3bb54

036722
C3E754
Cc3E?75

012761
00S061

152711
1057;1
100376
012561
012561
142711

000205

041777
377
377

Qu5377

Q47777

044777

Q44777

Q41377
377
377
377

044777

gu2777
042777
277

(10063
09-DEC-76 14:589

14-DEC-78

035030
000006
000040

000041

002000
000043

OCca34y4

000004
0000Cs
000Q+0

00004G

00COo04
0C000Ss
000040

g4gsae
051103
051103
Q46525
0Sel104
050117
050117
Qeglee
042522
051106
047503
052116

0S0130
0S0130
CE1440

000004

003006

020115
046501
046517
020120
042440
046440
Q46440
Q44522
042503
Q42505
0Selle
051108

Q41505
041505
O4E105

SUBROUTINES
19200

19300

139400

18500 3%:
19600

64%:
£S8:

19800

193900
20000 RFRELD:
20100
20200
20300 s
5830
20600

0700
20800
20800 2%:
21000
21100
21200
21300 XFRELD:
21490
21500
21600
21700 19:
21800
21900
22000
22100
ece00 2%:
22300
22400
00300
00400 EMI:
00S0C EMZ:
00600 EM3:
00700 EMM:
00800 EMS:
00900 EMS:
01000 EM7:
01100 EMIO:
01200 EMI1I:
01300 EMl2:
OlIN00 EMI3:
01S00 EMINM:
8190

170 DHI:
01800 DH2:
0190C DH3:

16:32 PAGE 93

FO3

PRGE:
MOV osnss Y(R1} :LORD BASE ACDRESS
CLR 6(R1) ‘CLEAR CC
BICB  #40, (RI1) :CLERR RQI
1578 (R1} RDY 1 CLERR7
ané 33 E
BISB  ¥41, (RD) SK FOR CNTL I
T1STB (R}} 'WRIT FOR RDI
BPL 64§ :BR_IF NOT SETY
MOV $81710,6(R1) :SET HALF DUPLEX
BICB  #40, (RI) CLEQR ROI
TST8B (RI} :ROI UP?
BM] Bes :BRIF YES
RTS o7 : RETURN

: THIS SUBROUTINE LOADS THE DOMC WITH A RECEIVE BR-CC
BISB 44, (R1) :REC BR/CC REQUEST

7578 (R1) Rgv } 5577
BPL 18 I

MOV (RS)+,4(R1 :LORD REC BA
MOV (RG)+ &(R] :L0AD REC CC
BIC8 240, (R1) :CLEAR RQI

TSTB (R1) 1S RDY I CLEAR
BMI 2% :BR IF NO

RTS RS :RETURN

; THIS SUBROUTINE LCADS THE DMC WITH R TRANSMIT Br/ClC
BISH #40, (R1) (XMIT BQ,CC REQUEST

TSTB (R1} RDY I SET?

BPL 1% :BR IF NO

MOV (RS)+,4(R1) :LORD XMIT BA
MOV (R5)+ B{(R!) :LORD XMIT CC
BICB  #40, (RI) :CLEAR RQI

1578 (R} :1S RDY I CLEAR
BMI 2% :BR IF NO

RTS RS : RETURN

JASCIZ <¢377>/CRAM DATR ERROR/

"ASCIZ <377>/CRAM DURL ADDRESSING ERROR-
.ASCIZ <377>/CROM DATA ERROR/

"ASCIZ <377>/JUMP ERROR/

"ASCIZ <377>,0DT ERROR IN IBUS* REGICO
.ASCIZ <377>/I0P MAIN MEMORY TEST-
"ASCIZ <¢377>/10P MAR TEST/

"ASCIZ <377>/BR RIGHT SHIFT TEST/
.ASCIZ <377>/RECEIVE DATA ERROR/
.ASCIZ 377> /FREE RUNNING ERROR~
"ASCIZ <377>/CONTROL OUT ERROR/

.ASCIZ <377)/INTERNAL DDCMP ERROR COUNTS NON 2ERJ-
ASCIZ <377 /EXPECTED FOUND RDDRESS-
ASCIZ «377>/EXPECTED FOUND~

ASCIZ <3773~ SELM SELG~

J228
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337016

037044
C37046
037050
0237052
037054
037056
037060
037062
037064
037066
037070
037072
037074
033?76
337183
037104
037106
037110
037112
037114
037116
037120
037122
037124
037126
037130
037132
037134
037136
037140
037142
37144
037146
037150
037152
037154
037156
037160
037162
037164
037166
037170
037172
037174
£37176

041377

00C003
006
001264

006
001270
00H
001260
000003

006
001272
Q0e
001270
00
001264

0

001272
006
001270
004
C01252
00oge2

003
001272
003
001270
0cogo2

00s
gci1272
006

001270
000003

003
001272
003
601270
0g4
034704
000003

003
001272
203
001270
004
001264
00co03
003
001272
003

061270

00&
001252
000022

14-DEC-76

gcl150!

004
004
802

004
Ca4
002

00d

oc4
002

go7
002

go4
00e

010
004
co2

818
004
802

007
004
cae

025505

16:32 PRGE 94

SUBROUTINES

02000
0

DHY:
.EVEN

DT!L:

DTe2:

DT3:

DTY:

DTS:

D76:

D17:

DT10:

OT11:

.RSCIZ

3
.BYTE

GO3

¢377>/BARSE+3 THRU BASE+l2 ~

b,4
6.4
4,2

b.4
.4

4,2

b.4

.4
4,2

3,10
3,4

4.2

3,10

PAGE :
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oZCMH.PL! 09-DEC-7¢ 14:59 SUBROUTINES
037216 006 Go4 07600 .BYTE &.4
037220 00ieg5e - 07700 TEMP3
Q37222 006 002 07800 .BYTE 8.2
037224 001254 07900 TEMPY
037226 000010 0800C DTie: IO _
037230 203 00e 08100 .BYTE 3,2
037232 001250 08200 TEMP2
037234 0C3 00e 08300 .BYTE 3,2
037236 (035034 08400 BASE +4
037240 803 0c2 08500 .BYTE 3,2
037e42 001252 08600 TEMP3
037244 003 0Ge 08700 .BYTE 3.2
037246 (035036 08800 BASE+6
037250 BC3 0Ce 08903 .BYTE 3.2
£37252 0O0igsH 03000 TEMPY
037254 003 ga2 09100 .BYTE 3,2
037256 035040 03200 BASE+10
037260 063 <02 03300 .BYTE 3.¢
037262 001256 09400 TEMPS
037264 003 €ae 03500 .BYTE 3.2
03726b 035042 09600 BASE+12

03700

037270 09800 .ERRTRB:
J37270 003000 09300 0
037272 000000 10000 0
037274 000000 10100 0
037276 (036324 10200 EMI
037300 036722 10300 DHi (HLT !
037302 037044 10400 DOT!
037304 036345 10500 EM2
037306 036722 10600 DHI HLT 4
037310 037044 10700 DTl
037312 036324 10800 EMI
037314 03&722 10900 DMl (HLT 3
037316 037062 11000 D72
037320 03640! 11100 EM3
037322 036722 11200 DHI (HLT 4
037324 037100 11300 DT3
037326 0364e2 11400 EMM
037330 036754 11500 DH2 (HLT S
037332 037116 11600 DTH
037334 036422 11700 EMd
037336 036754 11800 DH2 (HLT b
037340 037130 11930 DTS
037342 036436 12000 EMS
037244 036754 12100 DHe (HLT 7
037346 037116 1200 OTd
037350 036470 12300 EMS
037352 036722 1e400  DHI JHLT i0
037354 (037142 12500 D76
937356 (036S1E 12600 EM?
03730 036722 12700 DHl ;HLT 1l
037362 037160 12800 CT7
037364 036S34 ~ 12900 EMID
L37266 03E7SH 13000 DH2 sHLT le

C37370 (037:1¢ 1313C 04



r2e
cZl

M

MH.PLL

MARCYLL1 27(1006)
09-DEC-7¢ 14:59

B
837575

Q37414
03741
037420

B8

037426

237432

036561

835158

036605
0000a0
000000
036605
036754
03713C

36631
037214

83§§SH

037c2¢

14-DEC-78

16:32 PAGE 96

SUBROUTINES
13200 ﬁﬁll
13408 T13
13500 EMI2
13600 O
13700 O
13800 EMI2
13800 VM2
e
i
gt
i4588 HY
14600 DTI2
14700

14800

14300  CORMMX:
15400 .END

HLT
(HLT
(HLY
sHLTY

MHLT

103

i3
14
15

16

PAGE:

024!



Ja3

DZOMH  MACYL1 27(1008) 14-DEC-76 16:32 PRAGE 98 PAGE: 0242

DZOMH.P11 09-DEC-7¢ 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS

ADRCNT= 004301 g58% B4 903

AJDONE 002734 566 639

AUSTRT 002446 CESs 596 643

AUTO.S 010252 c28 13438

845k 035030 aggé :ggé Y445 4Y4Se 4455 4458 4489 4460 4461 <484 450C 46898 ‘485&.

BASELD (36002 3980 4036 4085 4131 4180 4224 48408

BASELKH 936120 4268 4870

BINWRD 004622 Y% QY47 % q4g 9854

BITCO = 00000! 9cs 1133 1134 3804 3354 3929 3974 393 483 4053 4079 4099 4125
4148 4174 4192 4218 4236 4262 4305 g4 { 454

BIT1 = 000002 944 $33 1127 1133 1134 1503 4482

BITI0 = 002000 4933' 1475 1486 1682 1718 1754 1770 1804 2108 4785 4732 4812 4820

BIT11 = DO4N00 g4¢ 3833 4852 4882

21115 £ Deeood 83 1430 1 jooe  dees 133y (95 (38 dije  ggsh  teeS NA0B WS

g%;f: = 858888 I g 1441 f 1882 151 818 3831 4340 4557 484H4 4874

15 = 100000 % ? Y 77 7 7 797

1994 208 o087 ?E Myd  ABL AT 038 AER A% é&ié M AT
2706 2763 2820 2877 2938 3000 3059 3121 3183 3245 9 3333 su;é
3493 3555 3617 3679 3741 3802 3519 3821 3972 4028 7 91 1
4216 4260 4303 4341 4343 4558 4560 4788 4845 4847 4975 4877

2172 = 0J0004 Q3 533 692 1134 3908 3999 4574

8113 = 000010 928 1507 1514 4506 4530

BITY = 000020 91 1117 1140 1142 4057

BITS = 000040 90s 1818 2047

BIT6 = 000100 g9 1l22 1123 1509 2062 4360 4566

8177 = 000200 g8s 1123 1240 1618 .

BIT8 = 000400 878 1485 1496 1498 15! 1513 1519 1622 1579 204¢E 4103 4152 N777

BITS = 001000 868 1483 1485 1493 1519 1522 1877 1579 4196 4240 4E5C 4SEY

BM 006756 11658 1455

BRLVL 011720 1574 1584 1592 1604#

BRI 003640 £98 7844

BRX 003642 699 785%

CHRCNT 004620 Q2 945 949 965 9838 984

CKSWR 007362 514 759 790 1005 1190s

CKSWR1 007426 12008 1212

CKSWR2 007440 12038

CKSWR3 007444 1205%

CKSWRY 007450 12068 1214 1221

CKSWRE 007554 1191 1195 1230#

CLKX 001242 1718 — .

CLRALL 035430 2149 2162 2175 2595 2608 2621 2652 2665 678 2709 2722 2735 Z786
2779 0792 2823 2836 2849 2880 2833 2906 2942 2355 . 29&8 3435 448
3461 497 3510 3523 3559 3572 3585 362! 3634 3647 3633 369€ 3708
3745 758 3771 46958

CLRTARB 021676 434Se 4411 4419 4436

“NERRQ UUT;E7 °% gAY g r y 1268

]
va? ?8449? 5353 884 71 758 738 954 1039 1041 1100 1203

CONERR 007125 602 11658

CONN 007016 11688 1432

CONTRB 002710 6l1 £248

CONVRT= 104410 2718 €45 Bi0 1088 1366

CORMRX  ©37430 432S#

- -

- c——— -—— e e S B B A ————————— v —



ODZCMH  MRCY!] 27(1006) 14-DEC-76 16:32 PAGE 99
DéDMH.Pll 09-6EC-?5 14:59 CROSS REFERENCE TRBLE -- USER SYMBOLS

o e s,
CRERM 001320 1958 485%  l26M* 1265 1267 1271
CSR 0ot4l12 11658 1370
CSRMRP 010254 13458
CYCLE 007620 700 741 742 12558
02¥2gP OC&&%H 1058: 1031 1053 10S6#
RTA é8511 162 ¥ 1049 1052s
DELRY = 104413 2378 -
OEVADR 004276 8S6# 891 01
DEVTAB 002722 580 b23s
OHl 036722 4925#
CHe 036754 49254
DH3 036775 49258
DHY 037016 4925#
me B R g we s
8
MACTY 001306 1838 sag 656+ 657 1255 1269 13514
MCM 007210 615 11658
DMCROO 001500 280s
OMCROI 001510 2854
DMCRO2 001520 2904
OMCRO3 001530 2958
DMCROY 001540 3008
DMCROS  001SS0 305#
DMCROS 001560 310s
DMCRO? 001570 3158
DMCRIQO 001600 320
DMCRI1 001610 3258
DMCR12 001620 3304
OMCR13 001630 3358
DMCRI4 001640 3408
DMCRIS 001650 345 .
DMCR16 001660 3504
DMCR17 001670 3558
DMCSR 001404 2b3# SeS# 591 628 745 782 1095
DMCSRH  0014C6 cb4s  1122%  1123%  1127%  1133%  1134#  1140#
DMCTL 001410 oS8 1084  [285% 1286
DMNUM 001310 190 481 731 1349%  1364# 1526 1527
DMPO4 001412 cbbs 111l 1117 1154 1159 1286%  1287%
OMPOE 001414 cb’s 112B8% 1288  1289%
DMRLVL 001376 cb0s 1291+ 1232% 1293 4319#
DMRVEC 001374 2598 748 1274  1278% 1291 4318+
DMS100 001502 c8ls
OMS101 001512 cBb#
DMS102 00iS22 cIls
DMS103 001532 264
DMS104 001542 3018
OMEL0S 001552 3064
OMS106 0O0ISE2 311
OMS107 001572 3168
OMSil0 00le02 3218
OMSill OCl&l2 3cbs
CMEll2 (QCleee 3318

CMElis COle3e 33bs

1534#

1540%

1273%
1082*

1837

1541 %

[y

ror

jeelie]

1545

1570

le38

PAGE: 0242
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DZOMH  MACY1l 27(100B) 14-DEC-76 16:32 PAGE 100 PRGE: 0244
DZOMH.P11 09-DEC-7& 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS
DMS1i4 001642 3418
DMS11S 001652 3468
DMS116 00l6Ge 3514
OMS117 001672 3568
DM5200 001504 2828
OM5301 001514 2874
DM5202 02152y 2924
OMS203 001534 2978
DMS204 D0154Y 302 )
DMS205 00164 3073 i
DM5206 0Ciob ! 3i2w
DMS207 G0157Y 3178
DMS210 001604 3228
DMS211 001614 3278
DMS212 001624 3328
OMS213 001634 3378
DMS214 001644 34
DMS215 0016SH 478
DMS216 001664 3528
OM5217 QO1E7Y 3578
DMS300 001506 2838
DMS301 001516 2884
DMS302 (001526 293
OMS303 001536 2988
DMS304 001546 3038
DM5305 001556 308
DM5306 001566 3138
OM5307 001576 3188
OMS310 001606 323
DMS311 001616 3284
DM5312 001626 3338
DM5313 001636 3388
DMS314  B01EYE 343y
DMS315 001656 3488
DMS316 001666 3538 _
M5317 (QQ167 3508 _
MILVL 08140 Bos 1295  129Ek  4321%
i EN g s e
. |
DM.MAP 001500 195  '279¢ 485  S38 S48 E42 1265 1867 134§ 1380  1Se2
DTi 037044 4g25y
OTI0 037176 435y
LTIl 037214 4925y
DTi2 037226 492Gy
DT2 037062 4325y
CT3 037100 4925
DT 037116 4gp5y
DTS 037130 4325y
076 037142 4gpSy
CT7 037160 4955y
EMI 03324 4go5y
EMI0O 036534 439Gy
EMI] 036561 4955
EMI2 036605 R
EMI3 03663l 4go5s

EMiY C3ebsH 49254



DZCMH

DZOMH.PLL

EM2

MACY1l 27(1006)
09-DEC-75 14:59

036345
036401
036422
036436
036470
036516
032334
032434
032436
032472
001704
001710
001714
001720
001724
001730
001734
001740
001744
001750
001754
001760
001764
001770
001774
002000
002612
001232
001325
005100
002702
005224
000205
00S160
034704

002536
002562
005130
004274
001222
032534
007256
007560
001324
104404
104403
004074
035766
011734
007220
004222
006720
004300
00iec20

14-DEC-76 16:32_ PAGE 10l

49258
49254
4925%
49258
49254
49254
44l12
9¥307
Y442
4371
3678
3708
373
3768
379
382
3858
368%
3918
3948
3978
4008
403%
40648
409
Y128
589
163%

44378
44G78
4447

44648

Y463
4483

793

Y47y
4458

106b%
775%

S53b#
1369

1433

903
795

4573

44584

1280%
1016%

1378

16124

1035

MO3

CROSS REFERENCE TRBLE -- USER SYMBOLS

1029

1880#
1960
4435

1445

1675#%

1043 1101#¥

1885 1886

1961 1976#
4438 4536

1454

1709%  1747+%

e
nNNDD
£ N0
NN

W

17684+

1909
4339
4S49#

1794%

1929*
4350
HETSH

1829+

1930
4361
4325

187S#

PAGE :

1333
43t9

1924+

024E

- —— ra——— — A e ——



NO3

DZOMH  MACY11 27(1006) I14-DEC-76 16:32 PAGE 102 ' PAGE: (024€
DZOMH.P11  (09-DEC-76 14:53 CROSS REFERENCE TRBLE -- USER SYMBOLS

1955% 2033% - 2059% 2094* 2143% 2160% 2173% 2199% 2215% 2227% 2252% 2269% 2282+#
SN0 gofos chox  DNObs Zolon  chUbY  ouedt gejer oi0ak  oreO% ran  crots i

# 3
SP00r BB1%x 5830 BB%k oGMa oools So0%s 290k gasde gber 2adhe  G0idr  Goote
3056%  3074*  3087% 3118* 3136%  3149%  3180% 3198% 3211%  3242%  3260% 3273%  3J3C4#

3322%  3336% 3366 33B4x  3397% 3428 3446 34S9® 3430w 3508 3521 35G2x 3570«
3583% 3bI4*¥ 3632%  3eM4S*  3676%  3p94®  3707%  3738%  37Sb*  3769%

LOKFLG 001326 2038

LOLIN 004272 BS4¥ B84  BI9w

LPCNT 001224 1608 772% 773 776%

LSTERR 001234 1648 435*  712¢ 1013 1015% 1102«

MASKX 00124 1728

MASTEK D0B04Y 1037 11658

MCRLF 005574 810 933 1033 1034 1042 11658 1303 1365

MCSRX 005774 717 11858

MDATA 007320 %3 973 11824

MEMLIM 001304 ig8s  6BO* ]

MEMSET 035654 2340 3002 3061 3123 3185 37 309 WL MAI WM BT KT 38l
7 .

MEPRSS 005635 716 1165

MERRPC 00B121 1040 1165

MERRX 006021 723 1165s

MERRZ 005662 11658 1547 .

MERR3 005707 653 11658

MILK 001322 1368 4B6¥ 725 1263 1268% 1272

MLOCK 005745 699  116S#

MNEW  00BO0YE £98 11658

MOOU 006606 11658 1416

MPASSX (006010 7el  116Ss

MPFRIL 005577 1099 1165H

MGM 005570 BY0 11658 1327 1402 1412 1425 1439

MR 005657 703 11658 1331

MRESET= 004000 | 368

MSTCLR= 104412 235% 110+ 1637 1711 1749 179 1831 1877 1926 1993 2035 209 2145

- sl M ol o G = @b SR B W R R

3740 3801 3971 4027 4076 Yiae 4171 4215 4259 4302

HTSTR:  OBAR3s 038" 13 10s

MTSTPC 005733 11654
NEXT.  DDIBIE 820 733" 1071 eIk leres 0E L7 ¥ [793%  1828¢  [g7uk 1923 1991% 20324
8
20838 oluse  iesx  soilr 2307 A ) 47S»  0531¥ oSge¥ 2645k 2703y  27Sax

28lb* 2873% 2934* 2996%  3055%  3117# 3179* J241% 3303 3365% 3427%  3489%  3SSi#
3b13% 3675% 3737% 3799%  3969%  4025#%  HO74®  4120%  4169»  4213% 4257 4300k
NOARCT 007056 525 11658 1257 .

NOCEY  G02&06 574 5974

NUK 006352 11658 1357

CISR 033040 4320 4545

0K 902600 5720 573 5% 5358 620

GNE_ 001302 1878

FACTOO 001792 3668 .
PACTOL 001706 3698

PACTOZ 001712 3724

PACTO3 001716 3758

PACTO4 001722 3788




DZDMH

DZDMH.P11

PRCT0S
PRCTOE
PACTO?
PACT1O
PACTLI
PACT1Z
PACT13
PACTIN
PACTI1S
PACTIG
PRCT17
PARAM =
PARAM]
PARBIT=
PARERR
PASCNT
PERFOR=
PFTAB
POPRO =
POP1SP=
POP2SP=
PRIO

PS =
PUSHRO=
PUSH1S=
PUSH2S=
QV.FLG
RAMDAT

RBUF

RBUFF
RBUFFE
RBUFF 1
RBUFF2
RBUFF3
RBUFFY
RBUFFS
RBUFF6
RBUFF?7
RCNTAB
RCOUNT

ROMCLK=

MACYL1l 27(i006)
09-DEC-7& 14:59

001726
001732
001736
001742
001746
001752

21756
001762
001766
001772
001776
104405
04142
040000
004216
001230
004537
005332

035550

034762
03374
034702
033746
03405¢
034156
0342ee
034366
034472
034576
033620
034760
033656
033452
005126
005252
003444
033450
104407
001214
034710
C36240
104414

14-DEC-76 16:32_ PAGE 103

381+
384#
387
390
3934

1054
1086

4345
2c9s
1564

3817%

4037
2398

1847

1964

1306
877

B6S
714%

11068
1065

781
1388

Y78%
1062

484%
2960
3218
3502
3763
3871
465604
46684

1358

867
715

4511
3935
4405
4598

7418
4488*

700%
3928+
4269
1115
1887
1968

1371

876#
726

1S74%

770
3008
3267
3528
4770#
3940

4518
3938
Hb11¥
Y6224

4492

704
3953
4300%
1152
1889

—
J
0
~3

1380

]

751

1584*

3020
3280
3564

4038

4654 s
46864
4613%

4S63%

741%
467748

1157
1832
2000

BO4

CROSS REFERENCE TABLE -- USER SYMBOLS

1447

8BS
1279%

Y311l

3032
3316
3577

4270

46574

4e2ls
779%
164¢

1894
2006

1456

887

4368%

3068
3329
3530

4687 %

783

1644

1896
2009

3081
3342
3626

3094
3376
3639

1073

1654
1937
2042

3130
3391
3652

1135

1656
1940
2054

3143
3404

3688

1320N0*

1840
1942
2360

W LY
~).Lr=
oLfru;m
—

1330+

1842
1944
20¢e8

PRGE :

3192
3453
3714

1332

1845
1962
2070

Gey?

PRSP |




DZOMH

DZCMH.PI!

ROMDAT

ROMMAP
RUN
SAVACT
SAVNUM
SAVPC
SAVRO
SAVR1
SAVR2
SAVR3
SAVRY
SAVRS
SAVSP
SAVOS
SCAN
SCAN]
SCAN2
SCOPE

SCoP1

MACY1l 27(1006)
09-DEC-76 14:59

035522

011766
001316
go131e
001314
001276
00126C
001262
001264
001266
001270
0plaz2

1274
104406

104400

104401

035446
035454
Q35462
035470
035476
035514
007612
004621

= 001200

gGleNg

14-DEC-76
2072 2106
223l 2259
2371 2373
248S 2496
2609 ebll
e7es 2736
2850 2852
2971 3004
3126 3128
3c5¢ 3e63
3387 3389
3513 3524
3648 3650
3774 4698
2154 2167
2388 2401
2b2b 2657
885 2898
i6ees 1801
1938 487 %
1918 651
1924 4B1#*
185s 603%
178% 917%
1798 609%
180% 915%
181% 914
1828 q13%
183% 91k
184%
ee’7s 1017
43698 4469
4374 4377
4373 43758
2158 1663
2239 2295
2979 3038
3782 3957
217s 1690
el7e 2185
2406 2436
2bbe 2675
2303 2916
3161 3197
3445 3458
3706 3719
2370 2383
o4es 2439
2482 2495
2538 2551
2258 2271
2314 2327
1208 12434
Q43% 967
b4 479
1708

2150
eebl
2384
2498
2bed
2738
2881
3006
3139

970%
670

16:32_ PAGE 104
CROSS REFERENCE TABLE --

2152
2e7e
2386

2163
2e74
2397
251l
2653
2769
2834
3018
3152
3278
3436
3562
3697
4710
geel
2457
2714

4791
1269

1538#
1077

923

Y4674

1780
2463
3224
4108
1776
2238
2432
2732
2378
3259
3520
3781
3200
3262
3324
3386
3076
3138

1094

ca4

USER SYMBOLS

2165

2176
2287
c4e?
2541
2666
2782
2907
3030
3188
3314
3449
3575
3710
4726
2eb3
2500
2740

2205
2317
2440
2554
579
2753
2943
306E
3201
3327
3462
3588
3746
4742
2289
2543
2784

1979
2689
3472
4283
1951
2324
2561
2802
30°3
3334
3535

2207
2328
2442
2565
2681
2824
2945
3077
3203
3338
3464
3622
3748
744
2319
2556
3737

2019
2746
3534
4457
1975
2337
2574
2833
3086
3347
3631

2219

2la9
c860
358

2120
2380
2618
2859
3135
3356

- 3857

PARGE :

2229
2342
2483

0248




CZ20MH  MRCY1! 27(1006) 1IM-DEC-76 16:32_ PAGE 105
DZCMM.PLL 09-DEC-76 14:59 CROSS REFERENCE TRBLE -- USER SYMBOLS

STRT! 001368 cSes  1276% 1677 1712 1750 1797 1832
2202 2255 e3ll 2367 e4ed 2479 €535
2938 3000 3055 312l 3183 3245 3307

3741 380¢ 3807 3819 3831 397¢ 3977
4172 4177 4216 Y4221 4260 4265 4303

4875
STAT2 021370 2538  1277%
STAT3 001372 2C4s 1278% 3804 3974 4030 4079 4125
STRTSW 001236 (B3 SISe Tsigs sl 521 maL 833
Sv0S  0O4310 3l2s
SWFLG 007556 4B2¥  B04  1199% 1226 12328
SWMES 007107 1165¢ 1202
SWMES! 007117 1165¢ 1205
SR 001202 ]43* 433 501  SOS* 515 Sl 656
100 1067 1069 1130 1130  1225#
SWREG 000176 1298 S0S 1190 1245
SWO0 = 000001 4%  §19 1352 1558
SWol = 0000C2 w4y 701 1238 1322
SW02 = 00000 438
SW03 = 000010 N2¥  BYE
SWO4 = 000020 4is
SWOS = 0D00MO 408
SW0b = 000100 398 1130
SWg7 = 000200 388
SWO8 = 000400 378 1067
SW03 = 001000 3% 791
SW10 = 002000 358 1069
SWIl = 004000 s 768
SWi2 = 010000 338 806 1006
SWl3 = 020000 3es 1011
SWl4 = 040000 318
SWlS = 100000 30s .
TBUF  ~ 034714 3887 3917 3939 3982 404l 413 4273
TBUFF 033510 4332 4576 4578 4625
TCOUNT 34712 3888 3320  Y4E78%
EMP  ODI41E 27es 950 1096  1097%  1138%  1143% 11494

3847#  386C*  3868% 3874*  3877% 38814  38B4x
4007%  H0l12%  4044%  4047%  4O90% 4093  4]139%
4279%  43B6%  44E7%

TEMP1  00lI246 173% 533x 1167 1570%  1S71%  3897%  3902%

TEMPZ 001250 1748 S40# 1169 3305S*  H4367%  4458%  N470#

TEMP3  00l2te 175 SY2% Sb3# 599 608 1171 1361
cliBs  3B85]1%  3941% 4395  445Qx  45EQ® 4925

TEMPY 001254 1768 S43¥ 1173 1374 1377 1383 1386
4S70% 4925

TEMPS 001256 1774 SY4%  117S 1355%  1368% 1556 4461 %

TFLRG 034706 3816% 3910 3913% 3955 4325% 4336 4353

TIMER = 104416 c438

TKCSR 001204 148# 764 827 1e3u 1612

TKDBR 001206 1498 766 Bes 835 1192 1194 1236

JLAST = 031432 1325 46908

TPCSR 001210 1S0s Bli 833 1008 1237 1615

TPOBR 001212 1S1s 813+ 83S# 1010% 1239% [6l17%

TRPOK  0O4E36 93t

TETNG  00leek ibls 493% 1080 1108 1309 1316 1318

761

46798

11E1#
3890#%
Y142

4925
1364
1450
492
Hﬂlgl

161%

1634+

1927
2b49
3431
4033
4312

4218
692

3824#
3893#
4H185#

1464+
1453

44172

1673

1994
2706
3493
4977
4341

4262
701

3827 %
3896+
4188%

2113%
1459

4768

1707%

806

3835+
3900+
Ho29#

2115#
1N462

1745#

2097
2820
3617
4123
4788

1322%

1006

3838
35985#%
Y232

cllb#
3852%

1792+

PAGE :

2.6
2877
3679
4128
4B4S

1352

1011

3944
3989
HYo76#

ell7#
$460%

1827

0249

-— PRI Y



EOH

OZCMH  MACYLL 27(1006  1M-DEC-76 16:32 PAGE 106 PAGE: (025C
DZCMM.PLL 09-DEC-7¢ 14:59 CROSS REFERENCE TARBLE -- USER SYMBOLS

1873%  1922% 1990% 2031% 2092¥ 2141% 2197% 2250% 2306% 2362% 241B8% 2474#  2530#

2587  ob44x  2701% 2758% 2815 2872¥ 2933% 2995%  30S4*  3116% 3178% 2240  2302%

ag%g* ag E* aggg* 3550% 3blex  3674%  373b%  3798%  3968%  H024% 4073  H119%  4]168#
#* #* ¥

1Sl 015766 1312 1330 16348
1STI0 Q17216 1874 1922
18711 Di7S16 1923 19908
18712 017832 1991  2031#
T8T13 020040 2032 2032w
TSTI§ 020230 2033 2141w
TSTIS 020420 2142 21978
15T16 020574 2198 22508
1ST17  02076M 2251 2306
*ST2_ 016100 1635 1673w
15180 021154 2307 23621
15721 02139 2363 24188
185722 021534 2419 2474a
15123 021724 475 25308
TSTed 022114 2531 25878
15125 022304 2588  2b4Ys
18796 022474 2645 27018
15187  0226bY 2702 2758
1513 0i6214 1674 17078
TST30 023054 2759 28158
TST3l 023244 2816 2872
15732 023434 2873  2933s
75733 023630 2934 29958
TST34 024010 2936 30548
TS135 024204 3055 3116
TS736 024400 3[17 3178
TST37 024574 3179 3240s
TST4 016336 1708 1745
TST40 024770 3241 33028
TST41 025164 3303 3364
TST42 025360 3365 34268
15743 025554 3427 34888
1ST44 025750 3489 35508
TST4S 026144 351 3b1ow
TST46 026340 3B13 36748
15747 026534 3675  373ee
TSTS 016516 1746 17328
18150 026730 3737 37988
1811 027742 3799  39k88
1812 030170 3969  4024a
15753 030362 4025 4073s
1STE4 03054 4074 41138
1SS 030736 4i20 41688
18156 031114 4169  W2loe
18187 031272 4213 425Es
TSTE  0lbb3k 1733 18278
TSTE0 031432 4257 42998 4690
117 017024 1828 16738
TYST 903522 B35  B9b#  B9Bk  EB99¢  7B2E
*WCSTN= 010000 368

TYPOAT 0OE114 1032 1050 1053w

TYPE = 134402 2198 Si3 c2s €37 €01 6C6 el4 bl1?7 (L] £53 (X o) 7C3 71b



GZCMH  MACY1l 27(1006) 14-DEC-76
OZCMH.PLl  09-DEC-7& 14:59
217 71
1040 108
‘ 1401 1404
TYPMSG 005014 1030 1033w
VES 006430 11658 1373
VECMAP 011456 1596 15584
WHICH 011480 1367  1554s
WROCNT 004616 qul¥ g7y«
WRKO.F 005102 1045 1048
WROM™ 035602 1800 3809
XBX 004706 1007 1009
XCNTRB 033640 4352 4354
XCSR 003456 718 743w
XDNTRB 033712 4SBBx 4590k
XERR 003500 7e4 7528
XFRELD 036272 3981 + 4ONO
XHEAD 006126 537 11658
XMITBA 033452 4326 4330
XPASS 003472 7ee 749
XSTATG 007230 546 1165W
XTSTN 005232 1039 1078w
XVEC  DO346Y 720 7468
X3 = 00D110 4b2bs 46298
x] = 000101 46268 46298
X2 = 000102 HEZES 4698
X3 = 000103 4ESEE  4BO98
X3 = 000104 46268 46298
XS = 000105 4ESEE 46238
X6 = DOGIOG 4ESb8  4BAIS
X7 = 000107 46268  4BE3N
ZERG 001300 1868
SCOC = #uensxs 1
SCRAP = 177777 18 16248
17818 1764
1983 1986#
21938 22408
2ubds 2467
2693 26978
29238 29808
30258 3228
3476 34g4s
37328 3783w
41098 4112
i 4283 4295y
SENDAD Q03432 123 sl
€ = GJ20ED s 1624
17128 1735
1826 1831
1980 1986
2096 2097w
ce4e 2248
23e78 2408
2528 2534
o690 2697
2819 2820w
2931 2943

72
104
1411

SBes
3979
101!
4421
46584
4086

4333

16:32 PAGE 107
CROSS REFERENCE TABLE -- USER SYMBOLS

793
108}
1415

1689

1424

Fo4

1562

1431

4130
4605

49138

He4ln
46414
46418
Ho41s
46418
He4ls
Ye4ln
464l

1667
1823#
20814
2299
25264
c804s
3042
32984
35978
3961
HY1b4#

1308

1438

4173
4e55#

93
1547

4223

—
WO
O~
W)

4267

>
[V ]em ]

4231C

46S23s

47854

b=
(IO
o)
tn~J



GO4
CM+ MACYIl 270(1006) I4-DEC-76 16:32 PAGE 108
CMH.PLL 09-CEC-7E 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS

3iels 3163 3174 3176 3182 31838 3225
3300 3306 33078 3349 3360 3362 3368
3473 3484 3486 3492 34938 3535 3546
3616 36178 3659 3670 3672 3678 36794
3794 3796 3801 38028 3958 3364 3966
40288 4063 4069 4071 4076 4077% 4109
4166 4171 41728 4202 4208 4210 4218
4286 4295 4297 4302 4303%  46590%

$S = CO0J82 CIs 1635 16378 1674 1b778 1708 1712w
1874 1878¢ 1923 19278 1991  1994s 2039
22028 2251 22558 2307 23118 2363 23678
2588 25928 264§ cb49s 270¢ 270bs 2759
29388 2995 30008 3055 30598 3117 3121w
3365 33698 3427 34318 3489 34938 3561
37418 3799 3802 3969 39728 4025 4028w
4213 Yelbs 4257 Yoe0s 4303
€Y = 000317 is o078 215  oi7s 2198  221s 2238
- 2378 2338 241 2438 24Gw
= 037430 1088 109 [128 119% 1248  127%  131s
273 278  280s  28is 2828  283s 285
g3l 2oty por oz pdBr 008 0
Sids i1s o8 {38 1S 168 3078
3268 3278 3288 3308 3318 332s 3338
3928 3438 3958 3ups 347 ues 3508
8 517 527  H38® 655 1088 1038
1383 1337 1800 1504 1550 158 1613
3805 3808 3820 gsga gees ggaa 3837
3428 33;? aaég 43;? :3?8 udga 4385
4 4 41756 4 4o i
g3 B Wk R 8 8 §&id
46238  46CH®  4BSSH 46578 HBSBE  HEBLE  4B62s
46898 4836  4B43 4876 4879
.BEGIN 003062 6708
"CNVRT 004400 234 93us
"CONVR 004374 332 9338
'OATAC  00545Y 242 11378
DELAY  OUB33N 238 1110%
€0P 003274 7118 4300
'EQRTA 037270 1025 43258
ALY | 04656 115 100%s
JINSIE  0040B2 224 gyl
"INSTR 03756 252 8198
"INSTI 003776 8238 843
MSG 004000 Bo1%  B24s
S &
] 8 —
BFRT.  BOcaq i1 80"  loesy 1093 -
'RESOS 004342 230 922
‘ROMCL  0OSH06 240 11268
"SAVOS 004302 228 908
.SCOPE 00350 2le 7o
o SV ]
.§?qp 883802 153 4788 494  J222

.TIMER QOES20 o144 1148s
.TRPSR  CO4E24 117 9938

3238
3411
3554
3732
39728
4117
H4e46

1750%
2093
423k
2816
31834
3613
40774

2a7s

1378
287
303
3204
336#
3528
1181
2046
3876

3950
bi86
4222
4431
16648



oZCMH
DZOMH.PL

IRFTR
.TYPE

HOY

MACY1l 27(1006) 14-DEC-?6 16:32 PRAGE 1C9

C9-DEC-7E 14:59

1
091330 2148 939
pletci sl

220 ]

CROSS REFERENCE TRBLE -- USER SYMBOLS

Paot:

A2L89

s w



0Z0MH
DZDMK.P1!

DMEND
OMFRNT
LT

$AJTO
$ERRSH
SBJFFE
$BYTE
SCKDAT
sCoMP
CRAM
SCRAMD
SCYCLE
SOATRF
$EOP
SEXER
$F0
SFINI
SGETPAH
SHALF
SHC
SHEADE
$ICPGD
SJumMpP

S$LSTDA
$MARHI
SMEMFL
SMEMO
SMEM]
SMEM2
SMEM3
$MOCK
$MSG
SNONEX
SORUN
SPFAIL
SPRCC
SPROCI
SQUEST
SRAMCL
$RCLK

MACYLl 27:1006)

14-DEC-76

09-DEC-7& 14:59

1%

s

758
2079
2392
2e74

1s

St o Pt Pt P P Pt Pt Pt Pt Pt Pt Pt P Pt
L X R & & 2 X 2 ¥ 2 2 F F J B J

ls

I

CO D O D )0 02 0 s be hoa pose bt Pt pot prs b o e

(N I WO
O - OO

oY s—

705

1652
2119
2405
2687
2977
3284
3534
3979
3933
4234

S43
1624
1177
4625
4382

1662
2158

4861

5%

1878

4103

1689
2171
2448
2731
3024
3333
3643
3895
4005
Y244

4632

5140

1378

1152
1894
2039
2207
2341
e48S
esee

1725
2184
2461
2744
3036
3346
3656
3904
4051
4284

4635

5728

16:32 PAGE 11l
CROSS REFERENCE” TRBLE -- MACRO NAMES

1762
2213
24391
2775
3072
3382
3692
3907
40S5
4399

4£38

3228

1775
2225

I04

1809
2237

4855
2267
2547
2832
3134
J44H
3754
3919
4101
4E71

4647

1302
2280
2560
2845
3147
3457
3767
392¢
4107
4580

4es2

1£56
1944
2072
225

239

2541
679

1840
1962
2106
2272
2399
2552
e8!

1974
23z3
2604
2889
3196
3506
3829
393]
4§50
4603

1847
1368
2163
ges?
2440
2587
2723

v
0
al
-

1843
1937
2165

§31
244
2536
2725



Jahs

DIOMH  MACY1L 27(1006) 14-DEC-76 16:32 PAGE 112 PAGE: (Q2°EC
DZOMH.PLL 09-DEC-7¢ 14:59 CROSS REFERENCE TABLE -- MACRO NRMES

2736 738 2?67 2769 2780 782 2793 2795 2824 2826 2837 2839 2850 c8s2 2881
2883 2894 2896 2907 2909 2943 2945 23956 2958 2969 2971 3004 3006 3016 3018
3028 3030 3064 3066 3077 3078 3030 3092 31eb 3le8 3139 Ji4l 3152 3154 3188
3190 3201 3203 3214 3216 3250 3252 3263 3265 3276 3278 3312 3314 3325 3227
ggag g 40 38?4 3376 387 369 340 340 3436 3438 3449 3451 3462 3464 3498

11 13 3524 526 560 356 S7 3575 3586 3588 36e2 3624 3635 3637
3548 3650 3684 3h86 3697 3699 3710 3712 3746 3748 3759 3761 3772 3774 4698
4700 4702 4710 4718 4726 4734 4742 4744 4746 4754 4780

$ROROM ls 1781

SROMRD ls 208l

SSCOPE ls 755

SSETUP 18 3372 4028 4077 4ie3

$SIMBC 18

$SKIPT ls 3802 3972 4Cc8 4077 4123 417¢ 4216 4260 4303

$SOFTC s 118S

STRPOE 245. 21s el7 219 eél 223 225 ee? 229 231 233 235 c37 239 241

STETN 1 1632 1671 1705 1743 1790 1825 1871 1820 1988 2C29 2090 2139 2195 e248
2304 2360 2416 2472 2528 2585 2e4e 2699 2755 2813 2g7d 2931 2393 302 3114
3i7 3538 3320 33%; 34cM 3486 3548 3610 3672 3734 3796 3966 4022 4071 4117
416 421 4254 42

gvgﬁlﬂ s 134 2 g 5

X< s 1624 1630 1664 1669 169 703 73 74 7 b4 9

1312 1918 13880 1986 2020 2089 081 éOBS 13 élg} élgg él&g éSRB égqs 5886
23C¢e 2352 2358 2408 2414 2464 2470 2520 2526 2576 2583 2633 2640 2690 2e97
2747 2754 2804 2811 2861 2868 2918 2929 2980 299! 3039 3050 3101 3112 3163
3174 3225 3c36 3287 3298 3349 3360 3411 34ee 3473 3484 3535 3546 3597 3608
3659 % 367 3721 3732 3783 3794 335 3364 4014 4020 4063 4069 4109 4118 4158
164 420 4208 H246 4e5¢ 4286 429

. HBE. 037430 000

ERRORS DETECTED: O
OEFAULT GLOBALS GENERARTED: O

DZOMH, DZOMH/SOL /CRF » IPLUTL , DZOMH
RUN-TIME: 51772 S SECONDS
RUN-TIME RATIO: 259/130=1.9

CORE USED: 29K (57 PAGES)



