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RBSTRACT

The function of the DMCI1 diagnostics 1s to verify that the
aption operates according to specifications. The diragnostics
verfiy that there are no malfunclions and the all operations
of the DMC11 are correct 1n 1ls environment.

Parameters must be set ug to alert the diagnostics to the
DMCL1 configuration. hese parameters are contained in the
STATUS TABLE and are generated 1n two_ ways: 1) Manual
Input - the operator anSwers questions. 2) RAutosizing - the
program determines the paramelers automatically.

DZDMH tests the DMCl1-AL micro-processor (MB200-YB) with high
speed crom, or the KMCI1l micro-processor (MB204). It performs
{unp tests on the nxcro-groccssor, ver1fies the control ROM of
he MB200-YB, and tests the CRAM and other unique functions of
the MB20OY. 11 a DMCI1-AL (MB200-YB) and line ‘wnit (MB202-YA
ar MB202-YD) are opresent, free-running tests are performed.
These tests _are skipped 1f a KMC (MB204) or no line-umit 1s
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 ecarly stage.

NOTE:  Additional diagnostics may be added 1n the future.
The four diagnostics are:

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

2. DZDME [REV] DDCMP Line unit tests

3. DZOMF (REV) BITSTUFF Line unit tests

Y, DZDMG [REV] Low speed umﬂ and Free-running tesis (Heat

test tagc)_NOTE: DZDMG ES RUN ONLY ON A DMC11-AR™ (MS200-YR).
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

ﬁna POP1l family CPU (except an LSI-11) with minimum Bk memory
HSK 33 (or ¢§u1 ivalent)

OMC11-AL (MBZ20LC-YB) or an KMCll-fA (M8204) with a DMCl1-MA or a
CMCI1-MD
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STORRGE

Pra$r0l will use all BK of memory cxccgt where ABL and
BOOTSTRAP LOADER reside. Locations 1S00 thru 1640; contain
the “STRTUS TABLE™ information which 1s generated atl start of
diagnostics by manual 1nput (questions) or automatically
‘84 o-s:z:n?l. This area 18 an overlay area and should not be
altered by {he operator.

LCRDING PROCEEDURE
METHOD

Al] programs are 1n absclute format and are loaded wusing the
RBSOLUTE LOADER. NOTE: 1f the diagnostics are on a media such
as DISK ,MAGTAPE,DECTAPE, or CASSETTE:  follow instructions
fog 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
4k 137
2ek 187

Place address of ABS loader 1nto switch register.
(also place "HALT® SW up)

Depress 'LOAD ADDRESS’ key on conscle and release.

Depress 'START KEY’ on conscle and release (program should now
be loading 1nto CPL)
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STRRTING PROCEEDURE

a. Set switch register to 000200

b. chrass "LORD ACDRESS’ key and release

c. Sel SWR to zero for "AUTOTSIZING’ or SWR bi1t0=l for manual
1nput (questions) or SWR bit7=1 to use existing parameters
scg up by a previous start or a previously run DMCLI
diagnostic.

d. Depress 'START KEY' and release. The program will typ
Maindec Name and program name (1f this was the first star
up of the program) and also the follouing:

MAP OF DMC11 STRTUS

¢
t

PC CSR STATY STRTE  STAT3

001530 16001C 145310 177777 000000
001510 160020 145320 177777 000COC

The program will type 'R’ and proceed to run the diagnostic.
The "above 1s only an example. This would indicate the status
tatle starting at add. 1500 in the program. In this example
the table contains the information and status of two DMCL1'S.

THE STRTUS TABLE MUST BE VERIFIED BY THE USER IF AUTO SIZING
%Sl DONE. For information of status table see section 8.4 for
elp.

If the diagnostic was started wiih SWCO=1 nndxcatxn? manual
parameter “1nput then the following shows an example of the
questions asked and some examole ansuers:

HCW MANY DMC11’S TO BE TESTED?!

0l
CSR ADDRESS” 160010

VECTOR RADDRESS?310

BR PRIORITY LEVEL? (4,5,6,7)75

DOES MICRO-PROCESSOR HAVE LRAM? (Y OR NN

WHICH LINE UNIT? IF NONE TYPE "N*, IF M8201 TYPE “1I", IF
M8202 TYPE 2771

IS THE LOOP BACK CONNECTOR ON?Y

SWITCH PACS] (DDCMP LINE#)?377

SWITCH PACs2 (BMB73 BOOT ADD)?377

Following the questions the status map 1s printed out as
described above, the information 1n the map reflects the
answers to the questions. If the diagnostic was started with
SW00=0_ and SW0?=0 (AUTO-SIZING) then no guestions are asked
and onlg the status-map 13 printed out. f AUTO-SIZING 1
used the status information must be verified to be corract
(match the hardware). 1f 1t does nol match the hardware the
dxagnoséxc must be restarted with SWOO=1 and the questions
ansiered.
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CONTROL SWITCH SETTINGS

SW 15 Set: Halt on error

SW 14 Set: Loop on current test

SW 13 Set: Inhibit error print out

SW 12 Set: Inhibit t!pc 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

Sw 08 Set: Catch error and loop on 1t

SW 07 Set: Use previous status table.

SW 06 Set: Halt 1n ROMCLK routine before clccking

micro-processor

SW O0S Set: Reserved

SW 04 Set: Reserved

SW 03 Set: Reselect DMCll’s desired active

SW 02 Set: Lock on selected test

SW 01 Set: Restart program at selected test

SW 00 Set: Build new status table from questions. (If SWO?7=0
and SWOO=0 a new status table 13 built by
auto-sizing)

Switch 06 and 08-15 are dynamic and can be changed as needed
while the diagnostic 1s running. Switches 00-03 and switch 07
are static, and are used only 32 starting or restarting the

diragnostic.

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

Sk 01

SW 02

Sl 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 to clear’ areas and set up parameters.
hcn this suxtch 1: used the diagnostic wi]l ask TEST

NO.? ARnswer b gxng the number of the test desired
:ndtcarrxgc rcturn o begin execution at the selected
s

LOCK ON SELECTED TEST. This swiich when wused with
SWOl will cause the pro ram to constantly IooY on thc
selected test. Hitting any key on the conso c will
let 1t advance to the next test and loop until a key
1s hit again, If SW02=0 when SWOl 1s wused. The
program wi1l] begin at the selected test and continue
normal operations.

RESELECT DMCII S DESIRED ACTIVE. Please note that a
message 18 typed out for setting the switch register
equal to DMCI1%s active. this means if Lhe sysiem has
four DMClls; bits 00,01, 02 03 will be set 1n loc
'DMACTV’ from the swilch’ gxstcr Using this
switch(SWOO) alters that tion;therefore 1{ four
DMClls are 1n the system ***DO NOtxxx set swilchs
greater than SW 03 in the up position. this would be

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

2

t

A: Load address 200

§: Start with SW 00=1

o Program will tapc message

D Set a swilch cach DMC desired active.
EXAMPLE: If you have 4 DMC’s but on1? want 1o
run the fxrst and the last set SWR bils and
3 = 1. PRESS CONTINUE

E: Number (IF VALID) will be 1n data lights
(cxcludln 11/05)
F: gn other switch settings disired.

Bhrct! Nt e
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DYNRMIC SWITCHES
ERROR SWITCHES

SW 12 Delete print ocut/bell on error.

SW 13 Delete error printout.

SW 1S  Halt on the error.

Sk 0B Goto hcglnnxr? of the testlon error).
SW 10 Goto next te«t(on error).

SCOPE SWITCHES

1. SW06 Halt 1n  ROMCLK routine before clocking
micro-processor insiruction. This allows the
ogcrator toc scope a micro-processor insiruction in
the static state before 1t 1s clocked. Hit
continue to resume running.

2. SWOS (1f enabled by *SCOPL’) on an error; If an '¥’ ;s

rinted 1n front of the test no. lex. #TEST NO.
0 ) SWO9 1s 1ncorporated 1n that test and
therefore SW09 1s usually the best swilch for the
scope loop (SWi4=0, SW10=8, SWOS=1, SW0B=0). If
SWO9 1s not enabeled; and there 1s a HARD error
(constant): SWOB 1s best. (SW14=1,0, SW10=0
SW09=0, SudB=1). for intermittemt errors; Si4=1
wil]l loog on test reguardless of error or not
error. (SWl4=], SW10=0, SW09=0, SW0B=1,0)

3. SWil Inhib1t 1nterations.

4. SWIY Loop on current test.

STARTING ADDRESS

Starting address 13 at 000200 there are no other starting
addresses for the DMCI1 diagnostics. (See Section 4.0)

NOTE: If address 000042 1s non-2ero the program assumes 1t
18 under ACTIIL or XXDP control and will act
accordingly after all avairlable DMCL1’s are tested the
program will return to "XXDP' or 'ACT-11".

OPERATING PROCEDURE

when program 1s 1nitially started messages as described 1n
section "4.0 will be printed, and program will begin running
the diagnostic

N Lowfve—



o
n

~J

(V]

101
g

Page

PROGRAM AND/OR OPERATOR ACTION
The typical approach should be

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

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

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

The TEST NUMBER and PC will be tgpcd out and possibily an
error message (this depends on the test) 1o give the operator
an 1dea as to the source of the problem. If It 1s necessar

tc know more 1nformation conccrnxng the error report; LOOK I

THE LISTING for that TEST NUMBER which was typed oul and then
NOTE THE PC of thE ERROR REPORT this way the EXQCT FUNCTION of
the test CAN BE DETERMINED.

ERRORS

As descrived previously there will aluways 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 cperator an indication of
¢ error.

ERROR RECOVERY

If for some reason the DMCI1 should *HRANG THE BUS’ (gain
control of bus so that conscle manual functions are i1nhibited)
an 1n1t or power down/up 1s necessary for operator ta regain
control of cpu. _If "Lhis should happen; look 1n localion
*TSTNO* (address 1226)for the number of Lthe test that was
running at the time of Lhe 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 reguardless of how program was
started. Rlso 1t 1s important to use this lxst1n% along with
thchiniormalxon orinted on the TTY to completly 1solate
protlems.
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OPERATING RESTRICTIONS

The first time a DMCL1 diagnostic 13 loaded 1nto core and run

th TATUS TRBLE must be sct This 1s done by manual 1nput
Y 8 =1) or by autgslzxn uﬂ 0=0 and SNU?-D)g Thcrcafg

houcvcr the status ta lc need not be setup hg subscqucnl
restarts or even laadxn? lhc ncxl DMC diagnostic Ddecause the
STATUS _TABLE 1s overlay he current parameters 1n the
STATUS THBLE are used uhcn SND? 1 on start up.

HRRDWARE 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 W1, W2, and W4 must be IN.  Jumpers
U3, ad WS must be OUT.  SW8 of E2b 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

All DHCll dcv:cc diagnostics will 1v¢ an 'END PRSS’ message
{provid 1ng errors and swl2= within 4 mins. This Is
assumxn Wll= 1 (DELETE ITERQTIONS) 13 set to give the fastest
possible execution. The actual execution time depends greatly
on :hc PDOP11 CPU configuration and the amount of mcmorg 1n the
system.

PASS COMPLETE

NOTE: EVERY time the program is started; the lests will run
8s 1f SWIl (delete 1terations) was up (=1). This 1s to
'VERIFY NC HARD ERRORS’ as soon as_possib Tc Thc efore the
first pass -EACH TIME PROGRAM IS STARTED- will be a 'QUICK
PASS’ uni1l all DMCl1l’s 1in system are tested. When the
diagnostic has completed a pass the following 1s an example 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 1s running, and are sel to zero only
when the diagnostic 1s starled. Therefore after an
overnight run for ezample, the total passes and errors
for each DMCI! since the diagnostic was started are
refiected 1n PASSES: and ERRORS:.

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 15 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 bit 1n "RUN’ always points_ {o the OMCll
currcntla bein tested. EXAMPLE:  (RUN)
1302,0000000001000000 Means that DMCIl no.0b
1s the DMCLl now running.

DMCROO-DMCR17

DMSTOO-DMST?

(1500)~-(1640)
These locations contain the 1nformation needed
to test up to 16 (decimal) DMClls se ucnl:ala.
they contain the CSR,VECTOR an STATOUS
congcrnxng the configuralion of each DMC1I.

DMACTY (1306) Each b1t set 1n this lecation 1ndicates that
the associated DMCl]l will] be tested 1n turn.
EXAMPLE: (DMACTV) 1276-/0000000000011111 means
that DMC11 no. 00,0% 02,03,04 wil] be tested.
EXAMPLE:  (OMACTV) ' 1276/0000000000010001 Means
that DMC11 no. 00,04 will be tested.

DMCSR (1404 %on%axns the CSR of the current DMCl1 wunder
est.

"STATUS TABLE® (1500-1640)

The table 1s filled by ARUTO SIZING or by the manual parameter
input (?ucstxons) as gcscrxhcd prcvxous?g. Rlso 1f desired by
user; the locations may be altered by hand (toggled in) to
suit the specific configuration.

The example status map shown below contains information for
two DMC11’S. the table can contain up to 16 OMCLL'S.
Fcilouxng the map 13 & description of the bits for e¢ach map
entry

MRP OF DMC11 STATUS

pc CER STRT! STRATE2 STAY

001500 160010 145310 177777 000000
001510 160020 016320 000000 000000

o
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Each map entry contains 4 words which contain the status
information Jor 1 DOMCli. The PC shows where in core memor

the first of the 4 words 1s. In the example above (Lhe firs

DMC'S status 1s 1n locations, 1500, 1502, 1504, and 1506. The
second DMC status 1s located at 1510, 1512, lglq, and 1516.
}hfl information contained in each 4 word entry 1s defined as
allows:

CSR: Contains DMCI1l CSR address

STAT1: BITS 00-08 IS DMCll VECTOR ADDRESS
BIT1S=1 MICRO-PROCESSOR HAS CRAM

1S=0 MICRO-PROCESSOR HRS CROM

=] TURNAROUID CONNECTOR_IS ON

=0 NO TURNAROUND CONNECTOR

=0 LINE UNIT IS AN MB201

=] LINE UNIT IS AN MB202

=1 NO LINE UNIT

09-11 IS DMC11 BR PRIORITY LEVEL

STRATE2: LOW BYTE IS SWITCH PACs#l (DDCMP LINE NUMBER)
HIGH BYTE IS SWITCH PAC#2 (BMS73 BOOT ALD)

STHT3: BITC=1 PERFORM FREE RUNNING TESTS ON KMC
(must be sel manually. SEE TEST S0

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

The auto-sizing routine finds a DMCI1 as foll-ws: It staris
at address 160000 and tests all address in sucrements of 10 up
to and 1ncluding adi-ess 167760. If the address does nol time
out, the follcwing 1s done, the first CRCH address 1s written
to a 1250252 then 11 1s read back. If i contains a =1 or
125252 or 3220 a DMCil oi KMCll kas been found, 1f not, the
address is updated by 10 ang lhe search continues. R -1
indicates a DMCIl "with no CROM, a 125252 i1ndicates a KMCll
with CRAM and a 63220 indizates a DMC11 with the DOCMP CROM.
Further tests are performed at this point to delermine which
line ».at, if any, 18 1nstalled, if 2 loop-back connector_ s
v»s.alled and various swilch sctllnes on the line unmit. 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. ARl]1 DOMCli’s 1n  the system will be found by the
auto-sizer. If 1t does not find a DMCLl 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 10T and ’.42' (next address). The processor
status 1s started at 7 and the DMC is programmed to 1nterrupt.
The PS 1s lowered by ! until the 8" 1nt¢rruets, a delay 13
made and 1f no 1n!crup! occures at PS level 3 Ubecause ol a
bad OMC11) the program assumes vector address 300 at BR level
S and the problem should be fized 1n the diagnostic. Once the
problem 18 fixed; the program should be re-3e¢tup again to get
correct vector. "If an interupt occured; the addre3s to which
the DMC1l interupted to 18 picked up and reporied as the
vector. NOTE: 1f the vector reported 13 not the vector set
:p by you; there 13 a problem and AUTO SIZING should not be
one.

SOF TWARE SWITCH REGISTER

If the diagnostic 18 run on an 11/04 or other CPU without
switch register then a software switch register 1s used to
allow user the same switch options as described opreviously.

the hardware swilch register does notl exist or 1f one does
and 1t contains all ones (177777) 1this software suitch
register 1s used.

Control:

To obtain control at any allowable time durlna execution of
the diagnostic the operator types a CTRL G on the consale
terminal " keyboard. As soon as thg 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 contenls of the software switch
register 1n octal. The software control routine will then
awd1t operalor action. At which time the operator 1s required
to type one or more of the legal characlers: 1) 0 -7, 2)
iine ?ccd(<LF>), 3) carri1age return(<CR>), or 4) control-U
(CTRL W. No check 1s” made for legality. If the 1nput
character 13 not a <LF>, <CR>, or CTRL U 1t 13 assumed to be
an octal digit.

7o change the contents of the SSR the operator simply types
the new desired value 1n octal - leading 2e¢ros need notl be
typed. And terminates the 1nput string with a <CR> or (LP)
dcpcndxn% on the program action desired as described below.
The inpul value will be truncated to the last b digits l%pcd.
At least one digit must be typed on any ngcn npul siring
prior to the terminator before a“change to the SSR will occur:

When the 1nput string 1s terminated with a <CR> the diagnostic
will continue_ execution {from the point at which "1t was
interrupted. If a <CR> 1s the only thing_ typed 1ihe program
will continue without changing the SSR. "The (LF> differs Irom
the (CR> ha restarting the program as 1f 1t were restarted at
address 200.

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

To set the SSR for the stortnng switches, first load the
diagnostic, ther h1t CTRL G, then start the diagnostic.

PAGE :
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LST

DOCUMENT
REXEFERREHELRE

DZDMH LST
EEREERRREERRLS

JOPYRIGHT 1976
DIGITAL EQUIPMENT CCRPORATION
MAYNARD, MARSS. 01754

BO2

DECCOC VER (00.04

14-DEC-76 16:37
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DZOMH LST

162k

1666

1700

1737

1783

1820

1866

1914

1982

20ee

-
coc
DECDOC VER 00.04

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

= ¢

BEREEAHERRHERRERRARRRRRRER TEST | FRBEHRRRRRRLRRRERRRRRRRRERE
TEST OF _BR_RIGHT SHIFT

VERIFY THAT A DEST OF BR RSH (Ol1) OF A MICRO-INSTRUCTION
SHIFTS THE RESULTING BR DATA RIGHT ONCE.

FEREREXXFARREERERXEXEREEEE TEST 2 FRHHXXEXEXHERERRREHELREE LR L
IOP CRAM WRITE/RERD TEST
FLOART A 1 THROUGH ERCH CRAM LOCRTION

FERRFEERBXXXERRERRRXRAEEEE TEST 3 HERREREREERRXEREREXEFRRR R4 E

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

436 303 3 36 96 3 3 36 3 3 3 3 36 3 3 33 3 3 3 3 3% % % TEST U 03636363636 36 3635 96 36 36 3 36 3 36 3 3 3 3 3 3 3 3 % ¥
I0P CRAM DUAL ADDRESSING TEST

WRITE ERCH RDODRESS INTO ITSELF,READ EACH

ADDRESS T0 VERIFY CORRECT ADDRESSING

EEEFRERRRAERXEXERERERERAEE TEST S REREXRERRRERERXXARRERREEERE
IOP CRAM RERD TEST

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

THEN READS IT BACK AND COMPRRES EACH ADDRESS WITH THE
DUPLICRTE OF THE CROM MICRO-CODE.

BERXEEFXRRFABREXREREREREEE TEST 6 RERERXXXFREXEXRXREREREREERE

IOP MAIN MEMORY TEST
FLOAT A 1 THROUGH ALL MAIN MEMORY LOCRTIONS

ERAHHEFREERBRERERHE R LR ERE TEST 7 HHHERRIARHRREIEREEREHRRRAER

IOP MAIN MEMORY TEST
FLORT A 0 THROUGH ALL MAIN MEMORY LOCATIONS

FEBERFRFRERRERERERRHXFREXEE TEST [0 ERFHHREXEREEHEREREEHEREEERE
IOP MAIN MEMORY DUAL RODRESSING TEST

LOAD EACH MEMORY LOCATION WITH ITS OWN RDDRESS

READ BACK EACH LOCATION TO VERIFY CORRECT RDDRESSING

ERBRREREEEEXEREHXRENRREREE TEST 11 HERARREREERERERLHEENERFEERE
IOP MAR TEST

PERFORM DUAL RDDRESSING TEST

USING MAR AUTO-INC FEARTURE

ERERNERFFERAEXXRRERFARRERE TEST 12 HERRERERHEEEERREHEREERERERE
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 IBUS# 10 BITeE IS SET ON MAR OVERFLOW(2000)

14-DEC-76 16:37
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DZOMH LST

2083

2086

2132

2189

2e4e

2298

2354

2410

24bb

25e2

2578

D02

EREXEEREFEBRFEXAXRFRAXRREE TEST 13 HHEXRRRERRRFREXEXXERERERELE

CROM READ TEST
THIS TEST READS EACH ROM LOCATION AND COMPARES

IT T0 A SOFTWARE DUPLICATE OF THE CROM. THIS TEST
ALSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION.

EREHAEEH R AR HF R RRERERE TEST (4 HREHRRRRHI R R R R 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 PC(IT SHOULD INCREMENT BY ONE).

EREXXERRRREEXREREXERERREEE TEST 1S 0NN 462 %323 % 4% %
CROM TEST OF JUMP(I) ALWAYS MICRO-PROCESSOR INSTRUCTION.
PERFORM THE JUMP INSTRUCTION

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

EHEHEHHHHEHOHHHOHE RS TEST 16 HERRERREERREREREEEEEERENERE
CROM_TEST OF JUMP(I) ON _C BIT SET MICRO-PROCESSOR INSTRUCTION.

SET THE C BIT, PERFORM THE JUMP INSTRUCTION
VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW ROM PC

FRENEREREERERERRERRFEERREE TEST 17 33338303635 3 3 3 3 3 36 36 3 3 3 3 3 36 3 3 3 3 %
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 YHE NEW ROM PC

RERREREERFRERERERRRREXEEEE TEST 20 HFHHEHEEREEENEEEEREEENREEEEEE
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

FHEEHHERREHERRHHRRNRRREREE TEST 21 HHHHHHRERRRRRRRAANRRARRRLAS
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

FEIHHEHHEHOHHO R EE TEST 22 BERXREXERRREHEERREERRERERER
CROM_TEST OF JUMP(I) ON BRY4 SET MICRO-PROCESSOR INSTRUCTION.
SET THE BR4 BIT, PERFORM THE JUMP INSTRUCTION

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

EEERFENXEEFREREXEFEEEEREE TEST 23 HHHXHREEENNEEHENE N EEEEERER
CROM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION.
SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION

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

BEHHIHHHHHHHE R R EEE TEST 24 RERRHRNERERREHHEHEE R R R 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 RERDING

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

DECCOC VER 00.04

14-DEC-76 16:37
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2635

2692

2749

2806

c863

2920

2926

£382

EO2

DECDOC VER 00.04

FRERFERRERERFRRERXREXRXEEE TEST 25 HEHHRHHEEREERREEEEEREEEERE £
CROM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE Z BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THRT THE JUMP DID NOT QCCUR BY RERDING

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

RERERERERREXREREERERERENEE TEST 26 HHEERERIFRREEREREEEHEER SRR E
CROM TEST OF JUMP(I) ON BRO SET HICRO-PROCE?Sgﬁ INSTRUCTION.

SkE?FﬂYT}#EQ?R?Hg I}ﬂnFESFI—BRﬂo}HSCgHE%%"?EEH?Né
THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONE).

BERRREXRFRERAXEXRRRRRRRRER TEST 27 HEHXHEEEENEEREEEEHEEEERERRE
CROM TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
CLEAR THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THRT THE J(MP DID NOT OCCUR BY READING

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

RERFRERHARERRFXXRERRXRXREE TEST 30 HEEXRRBERRAXFREREXEXERRERER
CROM TEST OF JUMP(I) ON BRY SET MICRO-PROCESSOR INSTRUCTION.
CLERR THE BRY BIT, PERFORM THE JUMP INSTRUCTION,

VERIFY THRT THE J(MP DID NOT OCCUR BY READING

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

EEREXBEXXAXRERREREXERREBEE TEST 31 FEHFREREREFREEAEHEEEREER RS
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).

EEREREREERFRRREREXAXREBEEE TEST 30 FREREXREAERERERRERERXREFERE
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 PORT4. IF THIS DATA 1S CORRECT
THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RIGHT,
THEN PORTY CONTRINS A 37

EREERERERLEREAXREAFXXXRERE TEST 33 REERERERERERRXREERESEEERERE
CRAM TEST OF JUMP(I) ALWAYS MICRN-PROCESSOR INSTRUCTION.
PERFORM THE JUMP INSTRUCTION

VERIFY THE JUMP ?*D OCS¥R ?Y EL?CK*NG THE IN RHST*ON

IN THE LOCATION 1S AT. THIS INSTRUCTICON LOA HE

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

THE BR DATA IS MOVED TO PORTHY. IF THIS DARTR IS CORRECT,

THE JUMP WARS SUCCESSFUL, IF THE JUMP WARS UNSUCCESSFUL

THEN PORTS WI_L CONTRIN A 37

14-DEC-76 18:37
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3041

3103

3185

3227

3289

FO2

FEFERRERERRXXXHERXXXXFEERE TEST Y HHHHFHHIEEE 233502345 2% 3% 3 £
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 LOCATION IT IS AT. THIS INSTRUCTION LORDS THE

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

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

THE JUMP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTAIN R 37

REREEREFERRRRERERREHEREREE TEST 3S 3633833 3 3363 3 3 3 3 3 36 3¢ 3 9 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 IS 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 WRS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTAIN'AR 37

HERERFERFREREFREREAEXREREE TEST 36 FHHENHEENNHEE K EEFHEHER%EEE
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 LOCRTION IT IS AT. THIS INSTRUCTION LORDS THE

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

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

THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

THEN PORTY WILL CONTAIN R 37

REREBXERERXXEXXABERRREEREE TEST 37 %6633 353 3 3 3 3 3 3 3 3 3¢ 36 3 3 3 3 3 % %
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 Pf.. AT THIS POINT

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

THE JUMP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

THEN PORTY WILL CONTAIN'AR 37

REREEERRXREXEEEAEXRXXEAXEE TEST YO HEEREXAXREXERLREREERXEEERER
CRAM_TEST OF JUMP(I) ON BR4 SET MICRO~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 LORDS THE

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

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

THE JUMP WRS 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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3351 RHERREREFRREEHFEREREREREERE TEST Y1 3 EIGEIIEIHIHEI 2 H3XH
CRAM TEST OF JUMP(I) ON BR7 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 8 BITS OF THE CRAM PC. AT THIS POINT
THE BR DATA IS MOVED TO PORTY. IF THIS DATA 1S CORRECT,
THE JUMP WARS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL
THEN PORTY WILL CONTRIN R 37

3413 EERRRFRRERERARRFEREREREEEE TEST YO 533336333 33 3 36 3 36 3 3 3 9 36 3 38 3 3¢ 3 3 X
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 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 DATR IS CORRECT
THE CRAM PC IS CORRECT, IF THE CRAM PC IS NOT RIGHT,
THEN PORT4 CONTRINS A 37

3475 FERBERRRERRFREREFRERERENRE TEQT NI 32593535 33339 35 %3 %
. CRAM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.

CLERR THE Z BIT, 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 8 BITS OF THE CRAM PC. AT THIS POINT

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

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

THEN PORT4 CONTRINS A 37

3537 2T ITITIZITIIRZI 22222 L TEST MU 3336336 U3 33 96 036 3 3 3 3 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 DID NOT OCCUR BY CLOCKING THE INSTRUCTION
IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

354 BR WITH 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

35499 2222222222222 322322TTLX L TEST UG XN HEE 353335335532 % %%
CRAM TEST OF JUMP(I) ON BRI 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 LORDS 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 PORTH CCNTAINS A 37
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FURBRFRRRERRERERERERARRERE TEST YO FHEFEEFXEXRRFRXRRFAEEERELEL S
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 LOCARTION 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 PORTH. IF THIS DRTR IS CORRECT

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

THEN PORT4 CONTRINS R 37

SR RRRERRERRE AR R RER AR TEST Y7 HEEEREEEEEEEEEEEEEEEEEEREEEE
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 LORDS THE

BR LITH 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 PORTY CONTAINS R 37

FRAFRFRRRERRRRRRRRERRERREE TEST SO 3333333 35 33 3 3 3 3 3 3 36 36 3 3 3 36 3 3¢ 3 %
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.

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

MANUALLY SET BITO OF STAT3 IN THE STATUS MAP.

83;;5;!%;;#!!!&*!il*!llll! TEST S1 3303333 33 3 3 36 36 3 36 36 36 3 06 36 30 36 3 36 30 3¢
IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE
BUFFER AVAILRBLE, VERIFY THAT AN OVERRUN ERROR OCCURS

ts;*&;z*z&;gg*&&&*ii!&**{i TEST 52 H¥EHEHHHHEEERERRREEREE4Y
IN FREE RUNNING MODE SEND A MESSAGE LONGER THAN THE RECEIVE
BUFFER, VERIFY THAT A LOST DRTR ERROR OCCURS.

FRESRRERERRRRERERERREHEREE TEST S3I #3323 1333333 03 3 30356 430 3 30 34 3
TRANSMIT NON-EXISTENT MEMORY TEST

IN FREE RUNNING MODE, LORD R TRANSMIT BA THAT WILL TIME OUT
VERIFY THAT R NON-EXYSTENT MEMORY ERROR OCCURS

HERBRRRFXERERERFRERERREREE TEST SY S EEHEREFEEEEREENERERERESE
RECEIVE NON-EXISTENT MEMORY TEST

IN FREE RUNNING MODE, LORD A RECEIVE BA THAT WILL TIME OUT
YERIFY THAT A NON-EXISTENT MEMORY ERROR OCCURS

14-DEC-76 16:27
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4160

4204

4248

4288

102

EREERRREHEERARERARRRERHERE TEST S5 HHXAIHEHHIRERHEREREERER NS
PROCESSOR ERROR TEST

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

BASE HAS BEEN SET UP, VERIFY THAT A PROCESSOR ERROR OCCURS.

AR AR RARERARRNRRRE TEST 5B HHMHHHEHRRFIRBI IR R AR
PROCESSOR ERROR TEST

IN FREE_RUNNING MODE DO A RQI WITH AN ILLEGAL 10 CODE

VERIFY THAT A PROCESSOR ERROR OCCURS

EEERRRERPEERRRERERRERXXEEE TEST 7 HEREXREXEEAHERTEREEEEEREE Y
HALF DUPLEX TEST

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

SEND A MESSRGE AND VERIFY THAT THERE RRE NO DONES

ERERNEEREREERERHRRRERRRRRENE TEST DO SEEIMEERERREIRRRREREEFREE RN
FREE RUNNING DATR TEST (INTERRUPT DRIVEN EXERCISER)

THIS TEST REPEATEDLY QUEUES UP 7 RECEIVE BUFFERS AND

7 TRANSMIT BUFFERS AND CHECKS DATR WHEN ALL 7 BUFFERS

ARE RECEIVED. TRANSMIT COUNTS RANGE FROM 1 TO 104, ALSO
ODC_AND EVEN TRANSMIT AND RECEIVE BAR’'S ARE USED. DATA

DeECOOC VER (00.04

14-DEC-76 16:37

IS A BINARY COUNT PATTERN. THE RESUME FUNCTION IS CHECKED IN THIS TEST
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DZDMH  MACY!l 2701008} 14-DEC-76 16:32 PAGE 2 PRGE: 0022
CZOMH.P1l  09-DEC-7E 14:59 INTRODUSTION TO DMC11 DIAGNOSCTIC
1
2
3
g
E - ¥MAINDEC-11-DZDMH-R DMC1! LOGAL CROM. JUMP, AND FREE RUNNING TESTS
g : ¥*COPYRIGHT 1876, DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 01754
* ....................................................................
q ]
10 :STARTING PROCEDURE
§ :LOAD PROGRAM
12 :LORD ADDRESS 000200
13 :SWR=0 AUTOSIZE DMC1l
14 su07-1 USE CURRENT DMC11 PARAMETERS
15 :SW00=1 INPUT NEW DMC11 PARAMETEKS
16 : PRESS STRART _
17 ' PROGRAM WILL TYPE "MAINDEC-11-DZDMH-A  DMC1l LOCAL CROM, JUMP, AND FREE RUNNIN
18 : PROGRAM WILL TYPE STATUS MAP
19 PROGRAM WILL TYPE “R* TO INDICATE THAT TESTING HAS STARTED
29 ‘AT THE END OF A PRSS, PROGRAM WILL TYPE PASS COMPLETE MESSAGE
21 AND THEN RESUME TESTING
gg ' SUBSEQUENT RESTARTS WILL NOT TYPE PROGRAM TITLE
24
35
26
gg :SWITCH REGISTER OPTIONS
£9 !
35 100000 SW15=100000 :=1 HALT ON ERROR
3l 040000 SW14=40000 :=1 LOOP ON CURRENT TEST
32 020000 SW13=20000 :=]1  INHIBIT ERROR TYPEQUT
33 010000 SW12=10000 :=]1 DELETE TYPEOQUT/BELL ON ERROR.
34 004000 SW11=4000 1=1, INRIBIT ITERATIONS
35 002000 SW10=2000 t=] ESCAPE TO NEXT TEST ON ERROR
36 001000 SW09=1000 :=1 LOOP WITH CURRENT DATR
37 000400 SW08=400 :=1.LOOP ON ERROR
3g 000200 SW07=200 {=1,USE CURRENT DMC11 PARAMETERS, =0,AUTOSIZE DMC1l
39 000100 SW06=100 :=1, HALT BEFORE CLOCKING MICRO- PROCESSCR INSTRUGTION
40 000040 SW0S5=40
41 600020. SWo4=20
42 000010 SW03=10 “RESELECT OMCL11°S TO BE TESTED (ACTIVE)
43 000004 SW02=Y4 :LOCK ON TEST SELECT
+4 000902 SW0=2 RESTART PRIGRAM AT SELECTED ~EST
4g 800701 SWJ0=1 : INPUT DMC11 PARAMETERS
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DZDMH _ MACY1l 27(1006) IH-DEC-/E 16:32 PAGE 3 PAGE: 0022
DZOMM.P11 (09-DEC-7S 1M:S GENERAL DEFINATIONS AND EQUIVALENCIES

4g

4?7

:g :REGISTER DEFINITIONS

g '

€] 000000 RO=%0 : GENERAL REGISTER

g2 000001 R1=%1 ‘GENERAL REGISTER

c3 000002 R2=v2 : GENERAL REGISTER

cyY 000003 R3=%3 : GENERAL REGISTER

55 000004 R4=24 : GENERAL REGISTER

SE 000005 R5=45 *GENERAL REGISTER

57 000006 SP=%6 :PROCESSOR STACK POINTER

gg 000007 PC=%7 :PROGRAM COUNTER

g? :LOCATION EQUIVALENCIES

B2 '

2 177776 PS=177776 - PROCESSOR STATUS WORD

Eg 001200 STACK=1200 :START OF PROCESSOR STACK

Eg : INSTRUCTION DEFINITIONS

X ’

69 005746 PUSH1SP=5746 : DECREMENT PROCESSOR STACK ! WORD

70 005726 POP15P=5726 : INCREMENT PROCESSOR STACK 1 WORD

71 010046 PUSHRO=10046 :SAVE RO ON STACK

72 012600 POPRO=12600 *RESTORE RO FROM STACK

73 0249646 PUSH2SP=24646  ;DECREMENT STACK TWICE

74 022626 POP2SP=22626 : INCREMENT STACK TWICE

75 .EQUIV EMT,HLT ;BASIC DEFINITION OF £PROR CALL

7?7 :BIT DEFINITIONS

;g ittty

80 100000 B1715=100000

81 040000 BIT14=40000

82 020000 BIT13=20000

83 010000 BIT12=10000

84 004000 BIT11=4000

BE 002000 BIT10=2000

86 001000 BI19=1000

g7 000400 BIT8=400

8e 000200 BIT7=200

89 000100 BIT6=100

90 000040 BIT5=40

9] 000020 BIT4=20

g2 000010 BIT3=10

83 00000 BIT2=Y4

9y 000002 BIT1=2

qc 000001 BITO=1
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BDZCMH

DZOMH.PLL
98
99
100
10!
182
103
104
108
10&
107
108
109
110
11l
112
i}a 000024
112 80038
116 000032
117 000034
118 000036
119
120 000040
121 002042
122 002044
123 000046
124
125 0000s2
126
127
128 000174
129 000176
130
131
132 000200
133
134
135
136 001000
(2) 001025
(2)
137
138
138
140
141
142 001240
43 0C.elc

00C000

000024
00S240
8 o34

465
000340
004624
000340
000040
000000
000000
000000
003432

0005
00008
000174

0000300
000000

000200
000137

001000
005377
104

001200

LO2

14-DEC-76 16:32 PAGE 4

002002

Q40515 047111
041515 03046!

TRAPCATCHEF FOR UNEXPECTED INTERUPTS

o R ERERHMIMREIIRII RN NI R R R R RERER R ERRRR IR RNS
: TRAPCATCAER FOR ILLEGAL INTERRUPTS
s THE STANDARD "TRAP_CATCHER" IS PLACED
:BETWEEN ADDRESS O TO ADDRESS 776.
: IT LOOKS LIKE "PC+2 HALT".

-----------------------------------_--’---—-‘----“--------------‘---

; R 2222222322323 2222223222223 8222822222222 2222282t 22 st slds

.=0
: STANDARRD INTERRUPT VECTORS

S A - - . - e — -

.=
jPEQIL Pousncgné% angtsg
Y
KLY 25 HANDL E
340 ssnvxcs AT LEVEL 7
. TRPSRV gENERRt HANDLER D]SPATCH SERVICE
- 340 'SERVICE AT LEVEL
" 0 :SAVE FOR ACT-11 OR XXDP
0 !RETURN ADDRESS IF UNDER ACT-11 OR XXDP
0 :SAVE FOR ACT-11 OR XXOP
SENDAD :FOR USE WITH ACT-il OR XXDP
=52 0 :ACT-11 PROGRAM CHARACTERISTICS
'=lggsc 0 OF TWARE DISPLAY REGISTER
gﬁﬁsc: D OFTNQRE SWITCH REGIS?ER
=200
IMP .START :GO TO START OF PROGRAM
.=1000
MTITLE: .ASCII <377><12>/MARINDEC-11-DZDMH-R/ (377>

.ASCIZ /DMC1l1 LOCAL CROM, JUMP, AND FREE RUNNING TESTS (377>

.=12C0
: INDIRECT POINTERS TO SWITCH REGISTER AND LIGHT DISPLAY

PRGE: 0024

- sem

- e e =
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144
145
146
147
14

14

150
151
182
1583

MRCY1l 27(1006)
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39158

021210
001212

123

831558
00le4e
001244
001246
001250
001252
001es4
001256
001260
001262
001264
001266
001270
001272
001274
001276
001300
001302
001304
001306
001310
001312
001314
001316

001320
001322

17756
17756
177564
177566

835858

000000

880008

000000
000000
000000
000000
000000
000000
000000
000000
000000
000000
0000G0
000000
00C000
000000
000000
000000
000001
000000
000001
000001
000001
000001
000000

001472
001676

14-DEC-76

MO2

16:32_ PAGE S

PAGE :

PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

; INDIRECT POINTERS TO TELETYPE VECTORS AND REGISTERS

IKEaR: 157888
TPCSR: 177569
TPOBR: 577566

'PROGRRM CONTROL PARAMETERS

REXHRN

& OUNT: g
LPCNT: O
TSTNO: O
PASCNT: O
ERRCNT: O
LSTERR: O

; PROGRAM VARIABLES

TRTSH

TAT:
CLKX:
MASKX:
TEMP1:
TEMP2:
TEMP3:
TEMPY :
TEMPS:
SAVRO:
SAVRI:
SAVRZ:
SAVRI:
SAVRY:
SQVRS:
SAVSP:
SAVPC:
ZERO:
ONE:
MEMLIM:
DMACTV: .BLKW |
DMNUM: .BLKW I
SAVACT: .BLKW !
SAVNUM: .BLKW 1
RUN: 0

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

O— 000000000000 0000 00

TELERE HEVRLEED SRR PGt

TELEPRINTER CONTROL REGiSTER
: TELEPRINTER DATR BUFFER

-EBBSESQDDRESS FOR_LOOP ON TEST

S OF NEXT TEST TO BE EXECUTED

00es

ﬂBEEEBSoFO TE88518N5C i NTUE%E&T TEST WILL 3E

s NUMBER OF ITEREATIONS COMPLETED
NUMBER QF TEST IN PROGRESS
:NUMBER OF PASSES COMPLETED
:TOTAL NUMBER OF ERRORS

:PC OF LAST ERROR CALL

ATUS WORD STORAGE

EaﬁlggHFS AT START OF PROGRAM

; TEMPORARY STORAGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

: TEMPORARY STORAGE

‘RO STORAGE

:R1 STORAGE

‘R2 STORAGE

:R3 STORAGE

‘R4 STORAGE

'RS STORAGE

:STACK POINTER STORAGE

:PROGRAM COUNTER STORAGE i
u.

;HIGHEST LOCATION FOR NPR'S

:OMC11"S SELECTED ACTIVE.

OCTRL NUMBER OF DMCI11’S.

:ORIGINAL ACTV DEVICES

NORKQBLE NUMBER

iPOINTER TO RUNNING DEVICE.

; TRBLE POINTER.
TQBLE POINTER
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001324
001325
021326
001327

001330
001330
001332
001334
001336
001340
0c1342
001344
001346
001350
001382
001354
001356
001360
001382
001364

104400
003506
104401
003644
104402
003674
104403
003756
104404
004062
104405
004102
104406
0043C2
104407
004342
104410
004374
104411
004400
1084412
005370
104413
005340
104414
005406
104415
005454
104416
005520

14-DEC-76 16:32 PAGE &

NOZ

; PROGRAM CONTROL FLAGS

INIFLG: .BYTE
ERRFLG: .BYTE
LOKFLG: .BYTE
QV.FLG: .BYTE
.EVEN

PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

; PROGRAM INITIALIZATION FLAG
: ERROR OCCURED FLAG

:LOCK ON CURRENT TEST FLAG
:QUICK VERIFY FLAG.

PAGE:

002¢

tON FIRST PASS OF ERLH DMC11 ITERATIONS WILL BE

:DEFINITIONS FOR TRAP SUBROUTINE CRLLS
:POINTERS TO SUBROUTINES CAN BE FOUN
:IN THE TRBLE IMMEDIATLY FOLLOWING THE DEFINITIONS

R 22 2222222 et 2 et sd it et il i st ol ia i el it iisidelssst

" TRPTAB:
SCOPE=TRAP+{

. SCOPE
SCOP1=TRAP+1

.SCOP1
TYPE=TRAP+2

.TYPE
INSTR=TRAP+3

. INSTR
INSTER=TRAP+4

g
PARAM=TRAP+ 3N
5RV05-TRQP+B

. SAY0S
RESOS=TRAP+7

.RESOS
CONVRT=TRAP+10

. CONVRT
CNVRT=TRAP+1]

. CNVRT
MSTCLR=TRAP+]2

.MSTCLR
DELAY=TRAP+13

. DELRY
ROMCLK=TRAP+1Y

. ROMCLK
DARTACLK= T82P+15

TRCLK
TIMER=TRAP+16
. TIMER

;CALL
;CALL
;CALL
;CALL
;CALL
:CALL
s CALL
: CALL
:CALL
; CALL
;CALL
; CALL
: CALL
: CRLL
: CALL

SCOPE LOOP AND ITERRTION HANDLER
LOOP ON CURRENT DATR HANDLER
TELETYPE OUTPUT ROUTINE

ASCII STRING INPUT ROUTINE

INPUT ERROR HANDLER

NUMERICAL DATR INPUT ROUTINE
REGISTER SARVE ROUTINE

REGISTER RESTORE ROUTINE

DATA OQUTPUT ROUTINE

DATA OUTPUT ROUNTINE WITHOUT CR-LF.
ISUE A MRSTER CLEAR

DELAY

CLOCK ROM ONCE

CLK DARTA

DELARY R CLOCK TICK

;:llli!lll!ll*l*lli*lil{il*!iilii!lil!l**i*il*l!i*liii*iiiiiill**ii*li

—— .

-—

.- . m— e —



DZCMH

DZOMH.P1L

MRCY1l 27(1006)
09-DEC-7E 14:59

001366
001370
0C1372

001374
001376
001400
001402
001404
001406
001410
0014l2
001414

001418

001500
001500
001502
001504
001506

001510
goislie
001514
001516

001520
001522
001524
801526

001530
001532
001534
001536

001540
0C154e
001544
001546

000000
000000
000000

000000
000000
000000
000000
000000
000000
000000
000000
00c0o00

000000
001460

301500

000001
000041
000001
000001

000001
000001
0C000l
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000C0!
000001
0Co0c!

14-DEC-76 16:32_ PAGE 7

BO3

PAGE:

PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.

;:DMC11 CONTROL INDICRTORS FOR CURRENT DMC1l UNDER TEST

S - G e O D A D DD N G D P e el de

STATI:
STARTZ2:
START3:

0
0
0

;:DMC11 VECTOR AND REGISTER INDIRECT POINTERS

DMRVEC:
DMRLVL :
DMTVEC:
DMTLVL:

DMCSR:

DMCSRH:

DMCTL:
DMPOY:
DMPOG:

O00000000

: TEMP STORAGE

TEMP:
.=.+40

; POINTER
: POINTER
: POINTER
: POINTER
: POINTER
: POINTER
s POINTER
: POINTER
: POINTER

T0 DMCIL RECEIVER INTERRUPT VECTCR

TO DMC11 RECEIVER INTERRUPT SERVICE PS

TO DMC11 TRANSMITTER INTERRUPT VECTOR

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

TQ DMC11 PORT REGISTER(SEL 4)

TO DMC11 PORT ReGISTER(SEL b)

;DMC11 STATUS TABLE AND ADORESS ASSIGNMENTS

- G - PGP R R R D P el e o de S S - -

.=1500

DM.MAP:
DMCROQO:
DMS100:
DMS200:
DMS300:

DMCRO1:
DMS101:
DMSe0l:
DMS301:

DMCRQ2:
DMS10e:
DMS202:
DMS302:

DMCRO3:
DMS103:
DMS203:
OMS303:

DMCROM:
JMSI04:
DMS204:
DMS304:

.BLKW
.BLKUW
.BLKW
.BLKW

.BLKW
. BLKW
.BLKW
.BLKW

.BLKW
.BLKM
.BLKW
.BLKW

.BLKW
.BLKH
. BLKUW
. BLKUW

.BLKW
. BLKK
.BLKW
.BLKW

Pt Pt Pt P [ Sy Y P, Pt Ppuu Pce poe P Pt P P Pt gt P p—a

; CONTROL STATUS REGISTER FOR DMCI1 NUMBER 00
:VECTOR FOR DMC11 NUMBER 0O

:DDCMP_LINE® FOR DMC11 NUMBER 0O

:3RD STATUS WORD

;CONTROL STRTUS REGISTER FOR DMCl! NUMBER (!
*VECTOR FOR DMC11 NUMBER (Ol

:DOCMP LINE® FOR DMC11 NUMBER Ol

t3R0 STATUS WORD

; CONTROL STATUS REGISTER FCR DMC1l NUMBER G2
*VECTOR FOR OMC11 NUMBER 02

:DOCMP _LINE® FOR DMC11 NUMBER 02

:3RD STATUS WORD

;CONTROL STATUS REGISTER FOR DMCI1l NUMBER 03
:VECTOR FOR DMC11 NUMBER 03

:DOCMP LINE® FOR DMC!1 NUMBER 03

:3RD STATUS WORD

:CONTROL STARTUS REGISTER FOR DMCl1 NUMBER Q4
:VECTOR FOR DMC11 NUMBER 0Y

:DOCMP LINE® FOR DMC1l NUMBER Od

:3RD STATUS WORC

0027

i e e —a m— —— ————
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001SS0
00155¢
001554
001556

001560
001562
001564
001566

001570
001572
001574
001576

001600
001602
001604
001606

N01610
0g16le
001614
001616

001620
001622
0016e4
001626

001630
001632
001634
001636

001640
0o1e42
001644
001646

001650
001652
001654
001656

001660
001662
001664
001666

001670
001672
001674
00Ie78

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000ea1
000001

000001
000001
000001
000001

0aoaol
000001
00000!
000001

000001
000001
000001
000601

000001
000001
000001
000001

000001
000001
000001
000001

000001
000001
000001
000031

14-DEC-76
:59
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8
PROGRAM FARAMETERS, VARIABLES, AND TRAP CALLS.

DMCROS:
DMS10S:
DMS205:
DMS305:

DMCRO6:
DMS106:
DMSe06:
DMS306:

DMCRQ?:
DMS107:
DMS207:
DMS307:

PMCR10:
DMS110:
DMS210:
DMS310:

DMCRI11:
DMS111:
DMS211:
DMS311:

DMCR12:
DMSlle:
DMS2le:
DMS31e:

DMCR13:
DMS113:
DMS213:
DMS313:

DMCRIN:
DMS11M:
DMS21M:
DMS31Y:

DMCRIS:
DMS115:
DMS215:
DMS315:

DMCR16:
DMS116:
DMS216:
DMS316:

DMCR17:
DMS117:
pMS217:
DMS317:

.BLKW
. BLKW
.BLKW
. BLKW

.BLKW
.BLKW
.BLKMW
.BLKKW

.BLKW
.BLKW
.BLKW
.BLKW

.BLKW
.BLKW
.BLKW
. BLKW

.BLKW
.BLKW
.BLKW
.BLKW

.BLKW
.BLKW
. BLKW
. BLKW

.BLKW
.BLKK
.BLKW
.BLKW

.BLKW
.BLKW
.BLKW
.BLKW

.BLKW
.BLKW
.BLKW
.BLKW

.BLKW
.BLKW
.BLKK
.BLKW

.BLKW
.BLKW
. BLKU
.BLKW

P P Pt P Pt Pt Pt s s Pt Pt P Pt Pt Pt s Pt Pt P Pt =t pt p—st punr Pt Pt Pt o [ X ¥~ = p—t P P P Pt Pt Pt P et Pt Pt

; CONTROL STATUS REGISTER FOR DMC1l
tVECTOR FOR DMC11 NUMBER 0S5

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

;CONTROL STATUS REGISTER FOR DMCII
:VECTOR FOR DMC11 NUMBER 06

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

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

; CONTROL STATUS REGISTER FOR DMC1i
:VECTOR FOR DMC11 NUMBER 10
:DOCMP_LINE® FOR DMC1l NUMBER 10
:3RD STATUS WORD

;CONTROL STRTUS REGISTER FOR DMC!1
:VECTOR FOR DMC11 NUMBER 11

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

; CONTROL STATUS REGISTER FOR OMC1!
:VECTOR FOR DMC11 NUMBER 12

:DOCMP LINE® FOR DMC11 NUMBER 12
:3RD STATUS WORD

; CONTROL STATUS REGISTER FCR DHMC11
:VECTOR FOR DMC11 NUMSER 13
:DOCMP_LINES FOR DMCL1 NUMBER 13
:3RD STATUS WORD

:CONTROL STRTUS REGISTER FOR DMC11
VECTOR FOR DMC1l NUMBER 14
:DOCMP_LINES® FOR DMCL1 NUMBER 14
:3RD STATUS WORD

; CONTROL STRTUS REGISTER FOR CMCl1!
:VECTOR FOR OMC11 NUMBER 15
:DOCMP_LINE® FOR DMCL1 NUMBER 15
:3]0 STATUS WORD

;CONTROL _STATUS REGISTER “OR DMCII
:VECTOR FOR DMC11 NUMBER 16

:DDCMP LINE® FOR DMC11 NUMBER 16
*3RD STATUS WORD

; CONTROL STATUS REGISTER FOR DMCI1l
:VECTOR FOR DMC11 NUMBER 17

:DOCMP LINE® FOR DMCI1 NUMBER !

+3RD STATUS WORD

PARGE :

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMBER

NUMEER

NUMBER

15

0t

10

il

12

13

4

15

16

00ze
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363 201700 0CCCoO0 DM.END: 000000
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DZDOMH.P11  09-DEC-7t 14:59 PROGRAM PARAMETERS, VARIABLES, AND TRAP CALLS.
361
ggg .DMC11 PRSS COUNT AND ERROR COUNT TRBLE
364 '
35 001702 CNT. MAP:
366 001702 000000 PACTOD: 0O :PASS COUNT FOR DMC11 NUMBER 0C
ggg 621704 000060 ERCTOO: O 'ERROR COUNT FOR DMC11 NUMBER 00
369 001706 000000 PACTOL: O . PASS COUNT FOR DMC11 NUMBER 01
g;? 001710 000000 ERCTOL: O :ERROR COUNT FOR DMC11 NUMBER Ol
372 001712 0O000OC PACTO2: O :PASS COUNT FOR DMC11 NUMBER 02
g;a 001714 00000C ERCTO2: O 'ERROR COUNT FOR DMC1! NUMBER 02
375 001716 000000 PACTO3: O .PASS COUNT FOR DMC1! NUMBER (3
g;g 001720 000COC ERCTO3: O :ERROR COUNT FOR DMC11 NUMBER 03
378 001722 00000C PACTO4: O . PASS COUNT FOR DMC11 NUMBER 04
ggg 001724 000000 ERCTO4: O 'ERROR COUNT FOR DMC11 NUMBER 04
381 001726 DOOOOO PACTOS: O :PASS COUNT FOR DMCI11 NUMBER OS
ggg 001730 000000 ERCTOS: O 'ERROR COUNT FOR DMC11 NUMBER 0S
389 001732 0O00O0 PACTO6: O :PASS COUNT FOR DMC11 NUMBER 06
ggg 651739 000000 ERCTOE: 'ERROR COUNT FOR DMC1! NUMBER Ob
287 88173 00800 PACTO?: O .PASS COUNT FOR DMC1! NUMBER (7
ggg 1748 008000 ERETO?: O 'ERROR COUNT FOR DMCI! NUMBER C7
330 QC1742 000 PACTIO: PASS COUNT FOR DMCl1 NUMBER 10
ggé 61744 888000 ERCTIS: 8 Rﬁga My 90R DMCI1 NUMBER 1C
393 00174¢ 000000 PACTIL: O . PASS COUNT FOR DMC11 NUMBER 11
ggg 001750 00000C ERCTIL: O !ERROR COUNT FOR DMCI1 NUMBER 11
3% (001752 000000 PACTI2: O :PASS COUNT FOR DMC11 NUMBER 12
ggg 061784 000000 ERCTIZ: O !ERROR COUNT FOR DMC1! NUMBER 12
399 (001756 000000 PACT13: O :PASS COUNT FOR OMC11 NUMBER 13
38? 0G1760 000000 ERCTI3: O 'ERROR COUNT FOR DMC11 NUMBER 13
402 001762 00000O PACTIY: O :PASS COUNT FOR OMC11 NUMBER 1Y
384 001764 003000 ERCTIN: O 'ERROR COUNT FOR DMC11 NUMBER 1M
405 001766 000000 PACTLIS: O :PASS COUNT FOR DMCl! NUMBER 1S
389 001770 00003C ERCTIC: 0 "ERROR COUNT FOR DMC11 NUMBER 15
408 0C1772 00000C PACT16: O PASS COUNT FOR DMCL1 NUMBER 16
zgg 001774 0000QC ERCTI6: O "ERROR COUNT FOR DMC11 NUMBER 16
411 00177 00000C PACT1?: O .PASS COUNT FOR DMC11 NUMBER i7
3§g £02620  00000C ERCTI7: O :ERROR COUNT FOR OMCil NUMBER 17
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=
p—
£

£444L L
Popopop-apes
O NI U

FORMAT OF STATUS TRBLE

1S 14 13 12 1! 10 09 08 07 O OS O4 03 02 01 QOO

I
C_0 _ N_T R _O0_L R _E_G_ I _ S _T_ & _R { <SR

! 11,1 1. 1.1 1.1 1 1_1 1_1_1_1 1
I+l ]« #]x]xlxls » v E C T 0 R #I] STAT!
1 1T 1 1 1T 1 1 1 1

) 1 I
% ¥ B M R _ D _D0 _ = } * L _I _N_E L % STRTZ

- i e W lip Sy S g e G S S A D W SR W A W e e D TR W D . S S

. e - - - - - e i b bl S e s e S e S S e e o el die e

I 1
I #1] STRT3
I 1

CER: CONTRINS DMCII CSR ADDRESS

STATL: DC-08 IS DMCL1 VECTOR ADDRESS
MICRO-PROCESSOR HAS CRAM
ICRC-PROCESSOR HAS CROM

277 TURNAROUND CONNECTOR IS CN
0 TURNAROUND CONNECTOR

INE UNIT IS AN MB201

INE UNIT IS AN MB82C:

0 LINE UNIT

1

I

S
IS
1€
14
14
13
13
12 [

S S DMC11 BR PRIORITY LEVEL

T
T15=1

Ti1E=0

Ti4=1

T14=0

T13=0

T13=!1

Tle=1

TS 09-
W

BYTE IS SWITCH PRC#! (DDCMP LINE NUMBER!
GH BYTE IS SWITCH PRCs2 (BM873 BOOT RDD)

T0=1 DO FREE RUNNING TESTS ON KMC
UST BE SET TO A ONE MANUALLY [PROGRAMS G RND M JN.Y],

STRTZ:

Bl
BI
BI
BI
Bl
8l
BI
BI
BI
Lo
HI
STAT3: Bl
(M
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472
473
474
475
476
477
478
479
480
481
482
483
484
485
486
487
488
489
490
49]
492
493
494
435
496
437
498
493
500
S0l
S02
503
504
S0S
S06
507
S08
S0%
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002002
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

005553

002230
002232
002236
002242
00c250
002254
002256
002262
002270
002272
002276
002300
002304
002308

012737
012706
012737
013737
005037
105037
10037
012737
012737
012737
012700
005020
022700
001374
005037
012737
012737

013746
013746
012737
012737
012737
022777
001402
000407
ge26eb
012737
012737
012637
012637
105737

025738

001402
104402
004737
017737
005737
001402
005037
032737
00li0i2
105737

104402

14-DEC-76

000340
001200
005240
001310
007556
001325
001327
001470
001676
160000
00170¢

002002

001234
000001
002002

000006
000004
002166
177570
177570
177777

009176
000174
000004
000006
001324

003432
001000
007362
176734
000042

001236
0000901

001236
001306
CC705€

000004
001z02
001200
177020

Jd0leCe
001200

0oac4e

0C1236

00123t

16:32_ PAGE 12

GO3

PROGRAM INITIALIZATION AND START UP.

.START:

6%:

208:

; PROGRAM INITIRLIZRTION

:LOCK OUT  INTERRUPTS

:SET UP PROCESSOR STACK

;SET UP POWER FRIL VECTOR

' CLEAR PROGRAM CONTROL FLAGS AND COUNTS
: TYPE TITLE MESSAGE

MOV #340,PS ;s LOCK OUT_INTERRUPTS

MOV #STALK, SP :SET LP STACK _

MOV s.PFAIL 3¥24  :SET UP POWER FARIL VECTOR

MOV onnun SAVNUM :SAVE _NUMBER OF DEVICES IM SYSTEM.
CLR SWFLG’ :CLEAR SOFT TYPEOUT FLRAG

CLRB  ERRFLG : CLERR ERROR FLAG

CLRB  GQV.FLG : ZERO QUICK VERIFY FLAG

MOV #0M. MAP-10,CREAM; GET MAP_POINTER.
MOV #CNT. MAP-4 MILK :GET PRSS COUNT MAP POINTER
MOV #BIT1S,RUN' POINT POINTER TQ FIRST DEVICE.

MOV $CNT. MAP, RO *PASS COUNT POINTER TO RO
CLR (RO)+ 'CLEAR TABLE

CMP $CNT.MAP+100,R0 oone YET?

BNE 23% :KEEP GOING

CLR LSTERR :CLEAR LAST ERROR POINTER
MOV #1, TSTNO :SET UP FOR TEST 1

MOV .. QTQR' RETURN SET UP FOR PONER FRIL BEFCRE
; TESTING STARTS

MOV J#6,-(SP) SRVE CURRENT VECTORS

MOV w4, -(SP)

MOV 855 984 'SET UP FOR TIMEOUT
MOV 177570, SWR !SET SWR TQO HARD SWR ADDRESS

MOV 177570 DISPLAY :SET DISPLAY TO HARD SWR ADDRESS
CMP -1 JSWR 'R FERENCE HARDWARE SWITCH REGISTER

BEQ Bg+2 '] 1 USE SOFT SWR ANYWAY
8R 73 LIFIT EXISTS AND NOT = -1 USE HARD SWR
CHP (SP)+, (3P)+ :ADJUST STACK

MOV #SWRES, SWR 'POINTER TO SOFT SWR

MOV sDISPREG,DISPLAY:POINTER 70 SOFT DISPLAY RES

MOV (SPY+, axd ;RESTORE VECTORS
MOV (SP)+ 386
T6T8 INIFLS HQS INITIQLIZQTION BEEN PERFIRMED

N :BR IF YES
gns EQENDQD Jaue ; IF RCT- 11 AUTOMATIC MODE, DON'T TYPE IC

BEGQ 203
; TYPE TITLE MESSRGE

TYPE MTITLE
ISR BC, CKSWR :CHECK FOR SOFT SWR

MOV ISWR, STRTSW :STORE STARTING SWITCHES
ST AITER 1S IT RUNNING IN AUTO MOCE®
BEQ +6 :BR IF NO

CLR STRTSW :1F YES, CLEAR SWITCHES

BIT 8SWO00,STRTSW  :IF SWOD=1, QUESTIONS WRE ASKED.
BNE 17§ BR IF S oﬁ

15T STRTSW BIT?-l"”

BPL 17% :BR IF SW07=0

757 OMACTY ! ARE nnv osvxuzs SELECTED"

BNE 168 :BR IF YES

TYPE, NOAC™ :NO DEVICES SELECTEC.
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002312
002314
002316
002322
002326
002330

C2334

02336
002344
002346
002350
002354
002360
002364
002370
002374
002376
002402
002406
002412
002414
0Ce416
00242C

002424
002430
002434
002440
002444
002446
002452
8%2:54
805458
002466
002470
002472
00250C
002502
202510
00cE1e
002S 1M
00e2S20
0CeSee2
002526
cdes3z

000000
00077

004737
105737
001410
105737
100431
032737
001403
000424
005137
104402
012704
010437
012437
001411
0ia43?
012437
012437
104410
007230
000762
0127aC

001437
012737
005705
001003
012703
000402
012703
012702
0i2731

01025z
001324

001236
000006
001324
006126
001500
001246
001250
001252

0C.254
0C125¢e

acicsoc

000CON

100000

100000
00260¢e

000C0s

000010
gCa7ee
1£301C

1N-DEC-76
:59

00123k

000a02

020002
00CoCcH

HO3

16:32_ PRGE 13 PRGE: 3022
PROGRAM INITIALIZATION AND START UP.

HALT :STOP THE SHCW
BR -2 :DISQUALIFY CONTINUE SWITCH
17§:  JSR PC,AUT0.SIZE ;GO DO THE AUTO SIZE
168: 7578 InirLc ,FIRST TIME?
BEQ 21§ :BR IF YES
EEIB SIRTSN 'IF USING SAME PARAMETERS LCONT TYPE MaP
BIT $BIT1'BIT2,STRTSW; IS TEST NO. OR LOCK SELECTED
BEQ 248 ;1 "NO_THEN TYPE STATUS
BR 1S }1F_YES DO NOT TYPE STATLS
213:  COM INIFLG 'SET FLAG
248:  TYPE XHEAD : TYPE HERDER
MOV &DM.MAP, R4 :SET POINTER
c§: MOV RY, TEMP] :SET ADORESS
MOV (R4Y+, TEMP2 :SET CSR
BEQ 13 :ALL DONE IF ZERO
MOV (R4)+, TEMP3 :SET STAT!
MOV (R4)+. TEMPY SET STAT2
MOV (RY)+. TEMPS :SET STAT3
CONVR™ !TYPE OUT STATLS MAP
XSTATQ :
BR 5§
18: MOV #DM. MAP , RG :RQ POINTS TG STATUS TABLE

lilli*l!!l!#;*?!l{'!**i!i*i*!lil*illli*!i!i*l!!!!iilll!i!!*!i*l*i*ii*
: ¥AUTO SIZE TES
: 1 #THIS TEST VERIFYS THRT THE DMC11S AND/OR KMC11S ARE AT THE CORRECT FLOATING
: : ADDRESSES FOR YOUR SYSTEM. IF THIS TEST FAILS, IT IS NGT A HARDWARE ERROR.
,,;cuecx THE ADDRESSES OF ALL FLOATING DEVICES (DJ,DH,D@,DU, oup LK,DMC.DZ. KMC) .
'%IF THERE ARE NO OTHER FLOATING DEVICES BEFORE THE OMCl1)’ FIRST
: %DMC11 ADODRESS IS 760070, KMC1l IS 760110. NO CEVICE SHoch EVER BE AT

lﬂDDRESS 760000.
DEEERRAEEREEEEREFRIIE IR NI R R R R R AR R AR A 4

MOV auY4, - (SP) s SAVE LOC

MOV 386, - (SP) :SAVE LOC b

CLR 286’ :CLEAR VEC+2

CLR TEMP3 :CLERR FLRG

CLR RS :RS=0=DMC, RS=-1=KMC
RUSTRT: MOV (RO),DMCSR :GET NEXT DMC CSR

BEQ AUDOAE :BR IF DONE

ST RS :OMC OR KHC”

BNE 15 'BR IF KMC

BIT $8IT15.2(R0) :CHECK FOR DMC CSR

BNE OK ,,,IP IF NOT DMC

B8R 28 :1TS A DMC SO CONTINLE
1§: BIT $BI7:5,2(R0) *CHECK FOR KMC CSR

BEG 0K :SKIP IF NOT KMC
2%: MOV SNODEV, 384 :SET UP FOR TIMEOUT

157 RS :DMC OR KMC?

BNE 33 BR IF KMC

ESV :g.na Eg 55 COUNT OF DEVICES BEFORE DMC
33: MOV 810, Rg - :R3 IS COUNT OF DEVICES BEFORE KMC
43 MOY $DEVTRB, RE :R2 IS DEVICE TABLE PONTER

MCY $16C01C.R! ‘START WITH ADDRESS 160710
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002536
002540
002542

B0s8us

002550

Bese2g

002562

005330

002572

385208

002604
00260
00261
00etle

805628

002622

UEAE

002634
002636
002640
002642
002650
002654
002656
002660
002662
002664
002666
002670
002672
002674
002676
002700
002702
002704
002706
002710
002712
002714
002716
002720
00272¢
002723
882?24

2725
002726
002727
002730
002731
802732

005711
111204
OBOZOi
343481
005703

Boa95h

005711
0eg1 37
1483
062701
86355
000720
2224
§550
ot
034343
007125
012737
108411
002702
104405
607167
012737
016137
104410
002710
00E708
001003
104402
607216
600502
104402
007220
022656
000737
000001
006
001276
000002

006
001282
006
001404
007
017

Q7

07

007
007
007
c07
307

14-DEC-76

002612
001404
000010
00Go1C

oCia2se

002t12

177777
001262

00e

004
00e

035004

001276

00125e

103

16:32 PAGE !M PRGE :

PROGRAM INITIALIZATION AND START UP.

FLORT: TST (R]) ; CHECK ADORESS IN Rl

MCVB (R2) , R4 :IF NO TIMEOUT, GET NEXT ADDRESS
ADD RY,R] :IN Rl
NC R1’ ;
IC RH Rl H
TST :ANY MORE DEVICES TO CHECK FOR?
BNE ES -ER 6F YEg
MOV u R any NLY DMC'S ARE LEFT, SET UP FOR TIMECUT
Fy: 157 CHESK ?nc ngonsss
CHP MCSR
BEQ 0 ‘BR IF YES
ADD $10,R] :GET NEXT DMC ADDRESS
B4 2T
0K: 0D #10,R0 KIP TO NEXT DMC CSR
BR aJSiRT : CONTINUE
NODEV: 5¢§a \R2)+,-'RI) 82751"50”7 INC R2, DEC R3
ERR: ng Ignpa : CHECK FLRG IF = 0 TYPE HERDER
?YPE TYPEOU§ HEQDER MESSAGE
CONERR conrxcunnrlon ERRQR! ! 1!
MOV 8ERR, SAVPC ? E PC FOR TYP our
CNVRT YPE OUT ERROR
ERRPC
TYPE -TYPE REST OF HERDER
CNERR
MOV #-1, TEMF3 :SET FLAG SO IT ON_Y GETS TYPED INCE
18: MOV R1,5AVRI :SAVE Rl FOR TYPEOLT
CONVRT
CONTAB - TYPE (SR VALUES
15T RS :DMC OR KMC °
BNE 33 :BR IF KMC
TYPE
DMCM
BR 4§ - SONTINUE
3%: TYPE
KMCM
4§ CMP (SP)+,{SP)+ :ADJUST STRCK
BR 0K :BR TO GE™ UT
ERRPC: 1
_BYTE &.2
SAVPC
CONTRB: @2
.BYTE 6.4
GAVR]
.BYTE 6,2
DMCSR
DEVTRB: .BYTE 7 :0J
.BYTE 17 ; DH
.EYT 7 ; DG
.BYT 7 ; DU
.BYTE 7?7 - DUP
BYTE 7 s LK
.BYTE 7 : DMC
.BYTE 7?7 4
BYTE 7 (KMC

3034
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002734
8 273
274
002744
002750
gca2752
002756
002762
002770
002772
002776
003000
003002
03010
03012

83828

883822
00303
0030
00304
003346
003050
0030s2
0030s4
003060

003062

30

E

003{00
3118

003114

Eﬁgﬁﬁgﬁﬁﬁﬁﬁ’é

P cbmn Pt Pt P Pme Pt P Pt b Bt Pt e B—

NS ERER&E £ 8RR

86
R
3]

002734
005705

01005

12705
012700
000636
012637
012637
032737
001422

177727
C01S00

000006
000004
000010 001236

00s046

176174 001312
005707
17e154 001306
00130&

000330
000302

0c1Ccd

00123C
0CCA06
0Co004

003144 000COM

137778

007776
1304

002004
0oCT77

033000
037400

Q0C3C (7777
cocses €

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
i
29%: MOV
MOV
HALT
33: MOV
MOV
48: MLV
CLR
CMP
CMP
BNE

: TEST START

JO3

RS

1§

#-1,RS

#DM. MaP, RO
AUSTRT
(SP)+,d%b
(5P)+, 384
3?“03 STRTSU

MNEW
RO

2SWR., SAVACT
2§
“MERR3

-2

JSKR DHRCTV
oMACtY, R

#300,R0
8302 R1

R1, (RO)+
(RD)+
(RO)+, (R1)+
#1000, R0

4

RESTART

.BEGIN: MOV
MOV
MOV
CLR
MOV

C%P
g¢: TSY
cme
28
7s: MOV
MOV

8STACK, SP
316, - (&P)
gaq -(SP)

828, d4
386’

(RO
$157776,R0

877680
ngEH IM

(SP)+ 3:6

108
(SP)+,(SP)+

|3’H00 RO

0340 PS
ogx'é STRTSW
1

;DMC?

:BR_IF KMC AND ALL DONE
:SET RS TO -1 (KMC)
RESET RO TGO START OF TABLE

:G0 DO KMC’S

:RESTORE LOC 5

tRESTORE LOC 4

;SELECT SPECIFIC DEVICES??

:BR_IF NO.

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

: 1S THE NUNBERIERBID7
:TELL USER OF INVALID NUMBER.

3E8$QE¥E§HE PA Ehnn RGRIN.

GET NEW DEVICE PATTERN

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

:BR IF NUMBER

: VECTOR ARER.

STRRT PUTTING “PC+2 - HALT"™
:IN VECTOR ARER.

:POP POINTERS
:ALL DONE?”
;BR IF NO.

;SET UP STRCK
:SAVE LOC b
sSAVE LOC 4
:START AT 0O

“SET UF FOR TIME QJT
;TO_AUTOSIZE MEMORY
;CHECK ADDRESS IN RO
Ig T AT LERST 28k

‘BR IF NO
-SAVE 2K FOR MONITORS

BESRS HEHSRY LIMI™

:RESTORE LOC b

CONTINUE
;ADJUST

TAC
{GET LRS? GOOO RODRESS
SRVE 2K FOR MONITORS

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

:CHECK FOR LOCK ON TEST
:BR IF NO LJCK CESIREC.

00-7



vl MK

oZlMH.PLL

534
69S
6%
637
€38
693
700
701
232
".’:')

! -
~-
o

MACY1] 27(1006!
09-DEC-7C 14:59

AEEIL]

oCaz?

[>T

044
1273
012737

21375

013737
012737
032737
001002
104402
aocl7?

14-DEC-7B

Bigeu

000240

003640
003642
007620
000002

005657
175720

003522
003524

003522
0035eM
gglelx
00123t

16:32 PAGE |

PROGRAM 1

18:

38:
43:

TYPE
MCV
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
2CYCLE  RETURN
g§u01,érnrsu

MR
JRETLRN

FAGE: 0C3t

:TYPE LOCK SELECTED.
:ADJUST SCOPE ROUTINE.
sSET UP TO LOCK
;SONT£NUE ALONG.

:PREPARE NORMAL SCOPE ROUTINE

;LOCK NOT SELECTED, SET UP FOR NCRMAL SCOPE LICP
+START AT “CYCLE™ FIND WHICH DEVICE YO TEST

;IS TEST NO. SELECTEC?

;BR IF YES

:TYPE R

{START TESTING
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DZOMH  MACYIl 27(1006) 14-DEC-76 16:32 PAGE 17 PRGE: 0027
DZOMH.P1! 09-DEC-7S 14:59 END OF PASS ROUTINE
705 -END OF PASS
706 ' TYPE NAME OF TEST
707 : UPDATE PASS COUNT
708 :CHECK FOR EXIT TO RCT-11
ggg :RESTART TEST
4
711 003274 00000S .EOP:  RESET :MAKE THE WORLD CLEAN AGRIN.
712 003276 005037 001234 CLR LSTERR :CLEAR LAST ERROR PC
713 003302 105037 001325 CLRE ERRFLG :CLEAR ERROR FLAG
714 003306 005237 001230 INC PASCNT :UPDATE PRSS COUNT
715 003312 013777 001230 175660 MOV PRSCNT, aDISPLAY ;DISPLAY PASS COUNT
716 003320 104402 00S63S TYPE ,MEPASS : TYPE END PRSS
717 003324 104402 00S774 TYPE " MCSR¥ :TYPE CSR
718 003230 104411 003456 CNVRT . XCSR *SHOW IT
719 0L3I334 1. 4402 006002 TYPE "MVECX :TYPE VECTOR
720 003340 104414 003464 CNVRT | XVEC ‘SHOW IT
721 003344 104402 006010 TYPE " MPASSX s TYPE Pnssss
722 003350 104411 003472 CNVRT | XPRSS :SHOW 1T
723 003354 104402 006021 TYPE " MERRX : TYPE ERRORS
7ed 003360 104411 003500 CNVRT XERR SHOW IT
725 003364 013700 001322 MOV MILK,RO ‘GET POINTER TO PRSS COUNT
726 003370 013720 001230 MOV PASCAT, (RO) + : STORE PASS COUNT FOR THIS OMCL!
727 003374 013720 001232 MOV ERRCNT, (RO) + :STORE ERROR COUNT FOR THIS DMCI!
708 003400 005337 00131d DEC SAVNUM' ‘ARE ALL DEVICES TESTED?
729 003404 001017 BNE RESTRT BR IF NO
730 003406 112737 000377 001327 MOVB 8377,QV.FLG SET THE QUICK VERIFY FLAG.
731 003414 013737 001310 00134 MOV onnuﬁ snvnun R STORE THE COUNT
732 003422 013701 000042 MOV a:w; :CHECK_FOR ACT-11 OR DCP
733 003426 001406 BEQ RESTRT *IF NOT, CONTINUE TESTING
734 003430 00000s RESET STOP THE SHOW--CLEHMR THE WURLD
735 003432 $ENDRD:
736 003432 004711 ISR PC, (R1)
737 003434 000240 NOP
738 003436 000240 NOP
739 003440 000240 NOP
740 003442 000240 NOP
741 003444 012737 007620 201214 RESTRT: MOV $CYCLE, RETURN
742 003452 000137 007620 IMP CYCLE
743 003456 000001 XCSR: 1
744 003460 006 002 .BYTE 6,2
745 003462 001404 DMCSR
746 003464 000001 XVEC: |
747 003466 004 002 .BYTE 4.2
748 003470 001374 DMRVEC
749 003472 000001 XPRSS: |
750 003474 006 002 .BYTE 6,2
751 003476 001230 PASCNT
762 003500 000001 XERR: 1
763 003502 006 002 .BYTE 6,2
;ég 003504 001232 ERRCNT
;gg :GCOPE LOOP AND INTERATION HANDLER
758 '
759 00350 004737 007362 .SCOPE: JSR PC,CKSWR :CKECK FOR SOFT SWR

7s0 L03c12 010016 MOV RO, (5P) :SAVE RO ON THE STACK
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003514
003522
003524
003526
003532
003534
003540
003542

03382

003556

803288

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

003674
00376
003702
003710
003714
003716
003724
003726
003730
003732
003736

S8
003750

003752
003754

032777
001407
000437
105777
100034
017700
000415
032777
001011
105737
001406

883937

101414
105037
005037
005037
012737
013737
011600

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

040000

175452
175446
004000
001327

1%:
001325
001224
001220

000020
001216

001404
175354

007362
001000

001220
001220

000002
000002
007556

010000

005574
175246

175242

175460

175432

001222

175324

0oooce

175256

TTST:

19:

2%:

39:

BRUW:
BRX:

.SCCP!:

18:

.TYPE:

43:

18:

c$:

38:

BIT
BEQ
B8R
1ST8
BPL
MOV
BR
BIT
BNE
7STB
BEQ
e
BLOS
CLRB
CLR
CLR
MOV
MOV

MOV
POP2SP
Ly [0}

JMP
1407
437

MO3

#BITIY, JSUR
13

33

JTKCSR

33
JTKOBR, RO
23

l%Nll,BSNR

e
QV.FLG
2%

LPENT

LPCNT, ICOUNT
3%

ERRFLG

LPCNT

LOCK

820, ICOUNT

NEXT, RETURN
(SP) RO

DMCSR, R1
SRETUAN

;"LOOP ON THIS TEST"?

:BR IF NO. (IF LOCK SWOl=!
:GOTO 3§ (IF LOCK SWOi=l;
:KEYBORD DONE?

:BR_IF NO. (LOCK: HIT KEY TO
:CLEAR DONE BIT

: CONTINUE

DELE;E ITERATION?

;BR IF YES

:HAVE PASSES BEECOMPLETED?
:BR IggQg%CK PRSS. oUNTER
HERATE, TIRRATI PN EOHTE
BR IF NOT YET

‘PREPARE FOR_NEW TEST
:START ICOUNTER AT O

;RESET ITERATIONS

:GET NEXT TEST

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

R1 CONTAINS BASE DMC ADDRESS
GO DO THE TEST

;CHECK FOR FREEZE ON CURRENT DATA

JSR
BIT
BEQ
TST
BEQ
MOV
RTI

; TELETYPE OUTPUT ROUTINE

PC,CKSWR
#SN09, ASKR
13

LOCK

1§
LOCK, (SP)

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

13

#SW12, JSWR
3%

(RS)

23

MCRLF
JTPCSR

23

(RS)+, aTPDBR
4§

(SP)+,RS

T SWR
)?

;GOTO THE ADDRESS IN LOCK.
:GO BACK.

;SAVE RS ON THE STACK.
GET ADDRESS QF MESSAGE.
:POP OVER ADDRESS.

SOFT SWR MESSAGE?

; THIS LOC

PRGE :

=240)
THIS LOC =240)

GOTC NEXT TEST,

(QUICK PRSS]

:IF YES TYPE IT OUT REGARDLESS CF Ski2

: INWIBIT ALL PRINT OUT??

:BR IF NO PRINT OUT WANTED (SWl2=1)

: 1S NUMBER MINUS? (MSB=1{BIT?
:BR IF NUMBER IS FLUS

:TYPE A CR/LF!

TTY RERDY?

:BR_IF NO.

:PRINT CURRENT CHAR.

:1F NOT 2ERO KEEP PRINTING!
EgDHgFEOUTPUT RESTURE RS

9

))

0oae
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003756

833780

003770
003776
004000
004002
004306

Q4012

04016
004020
004024
004030
004034
004036
004042
004044
004052
004054
004056
004060
004062
004066
004070
004072
004074
004076
0c4100

004102
004104
004106
00411e
004116
004122
003{2&
20413E
004142
004144
004150
004154
004156
004162
004164
004170
004172
004176
8 4200

4204
004206

010346
1034
1763

062766

104402

000000

212704

012703

105777

100375

117714

142714

122427

001417

105777

100375

017777

005303

001356

012604

012603

104402

010346

010946

000741

012604

012603

000002

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

000004 004000
000002 000004

007256
000007
175166
175162
000200
000015
175146

175136 175140

005570

000004
004272
004274
004276
004300

800g4

007256
00001S

000080
000067
000060
000015

. INSTR: MOV

.INSTI:

.MSG:

18:

es:

. INSTE:

INSTRZ:

.PRRAM:

PHRRM!:

1$:

H8V
MOV
RDD
TYPE
0

MOV

MOV
BR

MOV
MOV
RTI

NO3

R3,-(SP)
RY -(§p)
a4tsPY, . MsG
%2,4(5P)

1

JTKDBR, (R4}
200, (RY)
(R4 w15
INSTR2
JTPCSR

23
JTKDBR, 3 TPDBR
R3

13
(SP)+,R4
(SP)+ R3

MGM
R3,-(SP)
RY’-(SP)
. INSTL

(SP)+,RY
(SP)+.R3

; SAVE R3 ON STACK
; SAVE R4 ON STACK

;RESTORE RY
;RESTORE R3

; CONVERT ASCII STRING TO OCTAL

MOV
MOV
MOV
MOV
MOV
MOV
MOV
Move
MOV
CLR
MoV

RS, - (SP)
RY -(SP)
4(8P) RS
(RS)+.LOLIM
(RG)+ HILIM
(RS)+, DEVADR
(RS)+,LOBITS
tRS)+, ADRCNT
RS, 4(5P)

RS

$INBUF , R4
$15 (R%)
PARERR

(RY) . 860
PARERR

(RY) , 467
PARERR

860, (RY)
(R4} + RS

'is (RY)
LIMYYS

RS

PAGE :

0039
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004210
og4212
004214
004216
004220

0g4222
00422k
004230
004234
004236
0g4242

004244
004250
0042Se
004256
004262
004264
004266
004270
004272
004274
004276
0Cc4300

004302

004310
0043i+4
004320
004324
004330
004334
004340

004342
004346
004352
00435k
004362
004366
004372

006305
006305
000760
104434
000750

020537
101373
020537
103770
133705
001365

013704
010Se4
062705
105337
001372
012604
012605
000002
000C0o0
0G00oo
000200
000000
0043C1

01370S
000002

14-DEC-76

14:59

004274
004272
004300

004276

000002
004301

000004

0Qla7e
001270
001266
001264
001262
201260

001260
00l26e
001264
001266
001270
001272

001276

16:32_ PAGE 20
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

PARERR:

LIMITS:

1%:

LOLIM:
HILIM:
DEVQDR

LOBITS: O
ADRCNT=LOBITS+]
:SAVE PC OF TEST THRT FRILED AND RO-RS

.GAVOS: :SAVE R? (PC)

SvV0S:

.RESQS:

; TEST TO SEE IF NUMBER IS WITHIN LIMITS

BO4H

:STORE NUMBER AT SPECIFIED RDORESS

ASL RS

ASL RS

BR 13
INSTER

BR PARAM!

]

CMP RS, HILIM
BHI PARERR
CMP RS, LOLIM
BLO PARERR
BITB  LOBITS,RS
BNE PARERR’
MOV DEVADR, R4
MOV RS, (R4} +
ROD #2 RS
DECB  ADRCNT
BNE 1%

MOV (SP}+,R4
MOV (SP)+.R5S
RTI

0

0

0

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

MOV RS, SAVRS
MOV R4, SAVRY
MoV R3,SAVRI
MOV R2, SAVR2
MOV RI,SAVRI
MOV RO, SAVRO
RT1

;RESTORE RO-RS
MOV SAVRO, RO
MOV SAVR1,RI
MoV SAVR2, R2
MOV SAVR3.R3
MOV SAVRY, R4
MOV SAVRS, RS
RTI

; SAVE RS
s SAVE RY
:SAVE R3
: SAVE R2
s SAVE RI
:SAVE RO
: LERVE.

;RESTORE
: RESTORE
: RESTORE
:RESTORE
*RESTORE
: RESTORE

:LEAVE

PRGE: 0040
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DZOMH.P11  (09-DEC-7& 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE. ETC)
929
ggg : CONVERT OCTAL NUMBER TO RSCII AND OUTPUT TO TELEPRINTER
932
933 Q0437v 104402 00SS7Y .CONVR: TYPE MCRLF
934 0Q4400 010046 .CNVRT: MOV RQ,-(SP)
935 004402 010146 M0V 1. -(SP)
936 004404 010346 MOV R3,-(5F)
937 004406 010446 MOV RY, -(SP)
938 004410 010546 MOV RS’ -(SP)
939 004412 017601 000012 MOV 312(SP), Rl
40 004416 062766 000002 000012 ADD 82, 12(5P)
941 Q04424 012137 004616 MOV (R1)+, WROCNT
942 (004430 112137 004620 18: MOVB  (R1)+.CHRCNT
943 004434 112137 004621 MOVB  (R1)+, SPACNT
944 (004440 013137 004622 MOV 3(R1)%,BINWRD
945 DO4444 122737 000003 004620 CMPB  #3,CHRENT
945 004452 001003 BNE 2§
947 004454 (042737 177400 004622 BIC 8177400, BINWRD
948 [0OMM62 013704 004622 28: MOV BINWRD, RY
949 004466 113705 004620 MOVB  CHRCNT RS
350 (004M72 012700 001416 MOV §TEMP, RO
§51 004476 010403 3%: MOV RY,R3
952 004500 042703 177770 BIC $177770,R3
953 004YS0M 062703 00000 ADD 8060,R3
954 Q04510 110320 MOVB  R3, (RO)+
955 Q004512 000241 CLC
955 004514 006004 ROR RY
957 (004516 000241 cLe
958 (004520 006004 ROR RY
953 (0QYS22 00024i cLC
960 004524 006004 ROR RY4
961 004526 005305 DEC RS
962 004530 001362 BNE 3§
963 004532 012703 007320 MOV $MDATA, R3
964 Q04536 114023 4g: MOVB  -(RD),(R3)+
965 (0J4540 105337 004620 DECB  CHRCn?
966 004544 001374 BNE 4§
967 004SML 105737 004621 TSTB  SPACNT
9658 004552 001405 BEQ X ;
959 (004554 112723 (00OO0MO 5§: MOVB  #0u0, (R33+
970 004560 105337 004621 DECB  SPACNT
971 004564 001373 BNE G§
972 004566 105013 63: CLRB  (R3)
973 004670 109402 007320 TYPE MDATA
974 004574 (00S337 004616 DEC URDCNT
975 (004600 001313 BNE X ;
976 004602 012605 MOV (SP)+,RS
977 004604 012604 MOV (5P)+, RY
978 004606 012603 MOV (S5P)+.R3
979 904610 012601 MOV (SP)+ Rl
980 Q04612 012600 MOV (SP)+ RO
981 004614 000002 RTI
982 Q04616 000000 WRDCNT: O
33 004620 000000 CHRCNT: O

384 004621 SPACNT=CHRCNT+!

- - - . an =

— — o o——
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386
987
988
989
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992
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994
335
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937
998
999
1000
1001
1002
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1004
1005
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004622

004624
00462t
004632
004636
0o4640
O04EMY
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
00S004
005006
00s01e
00S014
005020
005024
005030
005032
005036
00sg42
00s046

000000

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
00S737
001040
104402
104402
005737
001402
104402
104402
104411
104402

14-DEC-76

000002
000000

177001
001330
000000

007362
010000

174312

000207
020000

001234

001234
001325

000002

177001
037270
005100
00Siie
00S1le4
001325

00S124

00S574
005574
001220

006044
006032
00S232
CCel2l

174312

174304
174266

16:32_ PAGE @22
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

BINWRD: O

. TRPSR:

TRPOK:

CHLT:

XBX:

1%:

TYPMSG:

1%

: TRAP DISPATCH SERVICE

DOX

PRGE :

: ARGUMENT OF TRAP IS EXTRACTED
*AND USED RS OFFSET TG OBTARIN POINTER

:T0 SELECTED SUBROUTINE

MOV
SuB
MOV
RSL
BIC
RDD
MoV
JMP

0Cl, (SP)

)L(sﬁl

; ERROR HANOLER

PC, CKSKR
#SW12, ISWR

XBX
adTPCSR

XBX
207, aTPOBR
#Si13, ISKR
HALTS'

igpa -LSTERR

(SP),LSTERR
ERRF(LG

(SP) RS
#2,R5

RY
(RS),R4
RY

$177001,RY
8.ERRTAB, RY
(RY) +,ERRMSG
(RY)+ DATAHD
(RY) , DATABP
ERRFLG

TYPMSG
DATABP
TYPDAT
,MCRLF
"MCRLF
tgcx

,MASTEK
'MTSTN
'XTSTN

" MERRPC

P)
77
. TRPTAB, (SP)
gp

;GET PC OF RETURN

:=PC OF TRAP

;GET _TRP

MULTIPLY TRAP ARG BY ¢

:CLEAR UNWANTED BITS

:POINTER TO SUBRCUTINE ADDRESS
: SUBROUTINE RDDRESS

:G0 TO SUBROUTINE

;CHECK FOR SOFT SWR

:BELL ON ERROR?

:BR IF NO BELL

:TTY RERDY.

:DON'T WRIT IF TTY NOT RERDY.
:PUSH R BELL AT THE TTY,
:DELETE ERROR PRINT OUT?
:BR_IF NO PRINT OUT WANTED.
SQSI;HIE ERROR FOUND LAST TIME"
RECORD BEING HERE

s PREPARE HERDER

:SAVE ALL PROC REGISTERS
:GET THE PC OF ERROR

:GET ADDRESS OF TRAP CALL
:GET_HLT INSTRUCTION

sMULT BY TWO

: DOUBLE IT

:MULT AGAIN

:CLEAR JUNK

:GET POINTER

:GET ERROR MESSAGE

:GET DATA HEADRER

sGET DATA TABLE

: TYPE _HEADREER

:BR_IF YES

DOES DATA TABLE EXIST"

R IF YES.

;SHOW IT
:TYPE PC.

Jc4z
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104 052 1044 Y CNVRT ERTABO :SHOW IT
184§ 88?05& 10446§ 88?594 TYPE  !MCRLF :GIVE A CR/LF

1043 00S0e2 112737 177777 001325 MOVB  %-1,ERRFLG :NO nons HERDER UNLESS ggrn TABLE.
1044 005070 005737 005100 TST ERRMSG '1S THERE RROR MES s

i045 005074 001402 BEQ WRKO. FM ‘BR IF NO.

1046 005076 104402 TYPE :TYPE

1047 005100 000000 ERRMSG: O ;  ERROR MESSAGE

1048 005102 WRKU . FM:

1049 00S102 005737 00S112 ST ATAHD DQTQ HEQDER7

1050 005106 001402 BEQ YPDAT R IF NO

1051 005110 104402 TYPE TYPE

1052 005112 000000 DATAHD: O . DATA HERDER

1053 005114 005737 0O0Si2d TYPDAT: TST DATABP 'DATA_TABLE?

1054 DOS120 001402 BEQ RESREG :BR IF NO.

1055 005122 104410 CONVRT : SHOW

1056 00S124 000000 DATABP: 0 :~ " DATA TABLE

1057 005126 104407 RESREG: RESOS 'RESTORE PROC REGISTERS

1058 005130 022737 0C3432 000042 HALTS: CMP ¥SENDAD.2s42  :IF ACT-11 AUTOMATIC MODE, HALT!!
1059 005136 001403 BEQ 1$

1060 005140 005777 174036 157 JSKR :HALT ON ERROR?

1061 0OSi44 100005 BPL EXITER 'BR IF NO HALT 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 (00000 HALT ‘HALT

1065 005156 012600 POPRO :GET RO

1066 005160 005237 001232 EXITER: INC ERRCNT : UPDATE ERROR COUNT

1067 00G164 032777 000400 174010 BIT #5W08, ASWR :GOTO TOP OF TEST?

1068 005172 001007 BNE 13 :BR IF YES

1068 005174 032777 002000 174000 BIT #5W10, JSUR : GOTO NEXT TEST?

1070 005202 001407 BEQ 13 :BR IF N

1071 005204 013737 001216 001214 MOV NEXT, RETURN iSET ron NEXT TEST

1072 005212 012706 001200 13: MOV $STALK , SP :RESET SP

1073 005216 000177 173772 IMP JRETURR 'GOTC SPECIFIED TEST

1074 005222 000002 2%: RTI : RETURN

1075 005224 000001 ERTABO: 1

1076 005226 006 002 .BYTE 6,2

1077 005230 001276 SAVPC

1078 005232 000001 XTSTN: 1

1079 005234 003 002 .BYTE 3,2

1080 005236 001226 TSTNO

1081 .ENTER HERE ON POWER FRILURE

1082 e e e L L T

1083

1084

1008 DOSE:D 5 -PFRIL: 0 RESTART, 24 SET UP FOR POMER UP TRAP
1 737 005252 000024 MOV ' . ;

1889 883548 865080 HALT -HELT ON POMER DOWN NORMAL
}ggg 00S25C 000777 BR

{83? :PROCESSOR WILL TRAP HERE WHc¥ POWER IS RESTORED

1092 00s252 RESTAR:

1093 00S252 012737 00S240 000024 MOV $.PFAIL, 24 :SET UP FOR POWER FAILURE
1994 005260 012706 001200 MOV 8STACK, 5P :RESET THE STACK POINTER

1095 (0SSe4 01370! 001404 MOY DMCSR, R1 ‘RESTORE R

iC%6 00S270 005037 001416 CLR TENP READY FOR TIHMEP

-—-  mse—-—
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00sa274
005300
005302
005306
00S312
00s316
0CSs32e
005324
005326
005332
005334
005336

00S340
005340
005346
005350
005352
005352
00S354
00S356
00S364
005366

005370
005370
005376
00S404

005406
00S406
005414
0as4ea
005424
005432
005434
00S436
0OSH4Y
005452

00545y
005454
0CS460
00SH4EY
00s472
005500
005506
gassie
Q0SS1M
005516

005520
00s5e0
00SSed
Q0SE30
COES30

MACY1l 27(1006)
09-DeC-75 1

005237
001375
104402
104411
105037
005037
005011
104412
000177
000001

003
001226

012777
104414
121111

104414
l2laay
032777
goi772
000002

182777
142777
0coooe2

182777
013677
062746
032777
001401
0000080
152777
142777
00coeo2

013637
062746
152777
027777
142777
005337
001364
000002
000001

013837
062746

104414

IN-DEC-76
4:59

001418

00SS77
005332
0013e5
001234

173682
03¢

000020

000020

000100
000300

000002
173774
000002
000100

000303
300007

001416
000002
000020
173706
000020
001416

0014I1E
000C0e

174044

174026

17401C
174002

173772

173550

16:32  PAGE 24

FoM

GENERAL UTILITIES (TYPEQOUT, ERROR, SCOPE. ETC)

PFTARB:
.BYTE

.DELRY:

13:

.MSTCLR:

.ROMCLK:

18:

18

38:
.TIMER:

13:

INC
BNE
TYPE
CNVRT

MOV
ROMCLK
lellll

ROMCLK
lelead
BIT

BEQ
RTI

TEMP .PLUS ONE TO THE TIMER!
putt 'BR_IF MORE TO GO \\\
'MPFAIL 'TYPE THE MESSAGE
PFTAB !TELL WHAT TEST TO RETURN TO.
ERRFLG :START CLEAN
LSTERR ;“l.“..”.l. [ 21]
(R1) ! CLEAR MAINT BITS

!START CLEAN UP OF DEVICE
JRETURN 'START DOING ThAT TEST AGAIN.

#20., J0MFOM

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

! POKE CLOCK CELAY BIT

:NEXT WORD IS INSTRUCTICN, ROMCLK PC=5304

:PORTH+1BUS#]!
#BITYH, IDMPOM ; IS CLOCK BIT SET?
13 :BR IF NC

88I76,dDMCSRH  ;SET MASTER CLERK

$BIT6IBIT?,IDMCSRH  ;CLEAR MASTER CLEAR ANC RUN
- RETURN

$BIT1,30MCSRH  ;SET ROMI
2(SP)+,9DMPO6  :LOAD INSTRUCTION IN SELE
82, -(SP) :ADJUST STACK

#SKO6 , ISWR ‘HALT IF SWOe =1

18 :BR IF SWO6 =0 _ X
'HALT BEFORE CLOCKING INSTRUSTISN

$8IT1'BITO, IDMCSRH :CLOCK INSTRUCTION

#8172181T11BI72, JOMESRH  ;CLEAR ROMG, ROMI, STEF

2(SP)+ TEMP sPUT TICK COUNT IN TEMP
82, -(SP) ‘ADJUST STACK

$B1 74, QOMCSRH  :SET STEP LU

JOMCSR, JOMCSR  ;WASTE TIME

$BITY, JDMCSRH  :CLEAR STEP LU

TEMP :DEC TICK COUNT

18 :BR IF NOT DCNE
: RETURN
3(SP)+, TEMP :MOVE COUNT TO TEMP

82,-(SP) s ROJUST STACK

{NEXT WORD IS INSTRUCTION, ROMILk PC=83C+

0044
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005532 (021364 021364 ;PORTH+IBUS* REGLI
00S534 (32777 000002 17365C BIT #2, a0MPOY ;1S PGM CLOCK BIT CLEAR”
8832:5 001772 25 BEQ 13 ;BR IF YES
00SS44 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, RCMC_K PC=3334
Q0S54 8%13'4 Q2. 364 ; PORTH+IBUS* REGIL
0CSS5 27?7 000002 173634 It 82, J0MPOH ; 1S PGM CLOCK BIT SET?
00S556 001372 BNE =) ;BR IF YES
005560 00S337 0Cl416 DEC TEMP ;DEC_COUNT
005564 001361 BNE 1% :BR_IF NOT DONE
00SSe6 000002 RTI :RETURN
00SS70 (020040 000077 MQM: .ASCIZ - %/
oNSS74 NG5S 000 MCRLF: .ASCIZ «<i5>¢12)
00557/ 377 053520 02012¢ MPFRIL: .ASCIZ <«377>/PWR FAILED. RESTART AT TEST /
005635 377 047105 020104 MEPARSS: .ASCIZ <«377>/END PASS DZDMH ~/
005657 377 000122 MR: LASCIZ <«3?7>/R/
00Seb2 047377 020117 (042504 MERR2: .ASCIZ <377>/NO DEVICES PRESENT./
005707 377 047111 052523 MERR3: .ASCIZ <«377>/INSUFFICIENT DRTR!/
005733 377 042524 052123 MTSTPC: .RASCIZ <«377>/TEST PC~/
005745 377 047514 045503 MLOCK: .ASCIZ <377>/LOCK ON SELECTED TEST/
005774 0S1503 035122 000040 MCSRX: .ASCIZ /CSR: /
006002 042526 035103 000040 MVECX: .ASCIZ ~/VEC: /
036010 040520 051523 051505 MPRSSX: .ASCIZ ~/PASSES: /
0Ce021 10S 051122 051117 MERRX: .RSCIZ /ERRORS: /
882833 OHSSEH 052123 Q047040 n;S¥Eé .SSCIZ /TEST NO: /
H. Ve 24
006046 8819?? 052105 (QS144C MNEW: _gé%ff «377>/SET SW1TCH REG YO DMCL1'S DESIRED ARCTIVE./
00bl2l 120 035103 000040 MERRPC: .ASCIZ /PC: /
006126 0202i2 020040 020040 XHERD: .ASCII <2le>/ MAP OF DMCl1 STRTUS/
006165 377 020040 020040 LRSCII 377>/ = memeeemeseme—eec - /
00224 020212 0S0040 020:i03 .ASCI1 <2l2>/ PC CSR STAT! STAT2 STR73~
006278 026777 026455 026455 JRASCIZ <(377)/======  =e====  —c==- I ITmems meeees 4
006352 (044377 053517 (46440 NUM: .ASCIZ <«377>/HOW MANY DMC11’'S TQO BE TESTED?~
006412 041777 051123 (040440 CSR: .RSCIZ <g77>/C2R A DRSSE”/
006430 053377 041505 047524 VEC: .RSCI¢ (377>/VECTOR RDURESS?/
006451 377 051102 0S0040 PRIO:  .RSCIZ <«377>/BR PRIORITY LEVEL? (4,5,6,7)7/ ,
006510 044777 020106 Q46504 CRAM:  .ASCIZ <377>/IF DMC HAS CRAM (MB204) TYPE "y, IF_CROM (M823Q01 TYPE “N”
006606 053777 044510 044103 MODU:  .ASCIZ <«377>/WHICH LINE UNIT? IF NONE TYPE "N®, IF M32Cl TYPE "1™, IF M
006720 051777 044527 041524 LINE:  .ASCIZ «377>/SWITCH PAC#1 (DDCMP LINE )7~
006756 051777 (044527 (041524 BM: LRSCIZ <«377>/SWITCH PAC#2 (BMB73 BOQT ADC:?-
007016 044777 020123 0Q44icM CONN:  .ASCIZ «377>/1S THE LOOP BACK CONNECTOR ON?~/
007056 047377 020117 (042504 NORCT: .ASCIZ «377>/NQ DEVICES ARE SELECTED~
007107 377 Qtl4l2 0Sll27 SWMES: .ASCIZ <377>¢l1a>/SWR= ~/
007117 116 0S3505 020077 SWMES1: .RSCIZ /NEW? 7/
007125 377 042377 041515 CONERR: .ASCIZ <«377><377>/DMC11 CONFIGURATION ERROR PT: -
007167 377 054105 042520 CNERR: .RSCIZ <«377>/EXPECTED FOUND~
007210 024040 046504 024503 OMCM:  .ASCIZ /- (DMC) ~
0C7220 02404C 046513 0245C3 KESE& .RSCIZ 7 (KMC) -
307230 00000S XSTATQ: S
007232 006 003 .BYTE 5,3
007234 001246 TEMP1
007236 306 003 .EYTE 6,3
007240 001250 TEMP2

007242 006 002 .BYTE 6,3
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1171 007244 001252 TEMP3

1172 007246 006 003 .BYTE 6.3

1173 007250 001254 TEMPY

1174 007252 006 202 .BYTE &,2

1175 007254 001256 TEMPS

{igg .EVEN

ff;g -BUFFERS FOR INPUT-QUTPUT

1180 007256 000000 INBUF: O

1181 007320 .=, +40

1182 007320 000000 MDATR: O

1183 007362 .=.+40

1184

1185 )

1186 :ROUTINE USED TG CHANGE SOFTWARE SWITCH

;igg :REGISTER USING THE CONSOLE TERMINAL

1189

1130 097362 022737 000176 001202 CKSWR: CMP $SWREG . SWR 1S THE SOFT SWR BEING USED”

1191 007370 001071 BNE CKSWRS :BR IF NO L

1192 007372 022777 000007 171606 CMP #7,JTKDBR "WAS CTRL G TYPED? (7 BIT RSCII,

1183 0C7400 0O0IMOM BEQ 18 :BR IF YES .

1194 007402 022777 000207 171576 CMP £207, aTKCBR :WAS CTRL G TYPED? (8 BIT ASCII;

1:95 007410 00I06! BNE CKSWRS :BR IF NO

1186 007412 010246 18: MOV Re,-(5P) :STORE R2

1197 007414 010346 MOV R3, -(SP) :STORE R3

1188 007416 010446 MOV R4’ -(SP) :STORE RY

1199 007420 012737 177777 007556 ‘ MOV s-1.SWFLG :SET SOFT TYPE QUT FLAG

1200 007426 005002 CKSWR1: CLR R2 :CLEAR NEW_SWR CONTENTS

1201 007430 012704 177777 MOV $-1,RY :SET FLAG TO ALL ONES

1202 007434 104402 007107 TYPE  ,SWMES s TYPE “SWR= *

1203 007440 104411 CKSWR2: CNVRT : TYPE OUT PRESENT CONTENTS

1204 007442 007612 SOF TSW :OF SOFT SWITCH REGISTER

1205 007444 104402 007117 CKSWR3: TYPE SWMES | :TYPE "NEW? "

1206 007450 004737 007560 CKSWRY: JSR C, INCHAR :GET RESPONSE

1207 DO7454 (022703 000015 cHMP 815 R3 ‘WAS IT A CR"

1208 0074&] 001424 BEQ c§ :BR_IF YES

1209 007462 022703 000012 CMP $12,R3 ‘WAS IT A LF"

1210 007466 001416 BEQ 43§ :BRIF YES

1211 00747C 022703 00002S CMP 25,R3 ‘WAS IT CTRL U?

1212 007474 001754 BEQ CKSWR] ;BR IF_YES{START OVER}

1313 007476 022703 000007 CMP $7.R3 'IF CNTL G GET NEX™ CHAR

1214 007502 001762 BEQ  CKSWRY i

1215 007504 005004 CLR RY :1T MUST BE A DIGIT SO CLR FLAG ___

1216 007506 Q42703 177770 BIC $177770,R3 :ONLY 0-7 ARE LEGAL SO MASk CFF BITS

12.7 007512 006302 ASL R2 'SHIFT R2 3 TIMES

1218 007514 006302 ASL R2

1219 007516 006302 ASL R2

1220 007520 050302 BIS R3,R2 :ADD LAST DISIT

1221 007522 000752 BR CKSWRY :GET NEXT CHARACTER )

1222 007524 012766 002002 50000 4g: MOV 8.START,B(SP)  :LF WAS TYPED SO GO TO START

lze3 007532 205704 c3: TST R4 : 1S FLAG CLEAR?

1224 007534 001002 BNE b3 :IF NOT DON’T CHANGE SOFT SWR

1226 007536 010277 171440 MOY R2, ASWR :IF YES THEN WRITE NEW CONTENTS TO SOFT SLR

1226 007842 (00S03? (CQ75SE &S: CLR SWFLG :CLERR TYPEOUT FLAS
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1227
1228
1229
1230

1231

loda

1232
1233
1234
1235
1236
1237
1238
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007546
007550
007552
007554

007s5e

007560
007564
0C7566
007572
007576
007600
007604
007610

007612
007614
0C7elb

012604
012603
012672
00C20?

000000

105777
10037S
017703
105777
100375
010377
042703
000207

0C30C1
006
GCCi7E

14-DEC-76

171420
171814
17i412
1714C6
00020C

Y L]

20e
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GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

<KSWRS:
SWFLG:
INCHAR:

SOFTSW:

MoV
MCV
MoV
RTS

(SP)+,RY ;RESTORE RY
(SP)+.R3 ;RESTORE R3
(SP)+,R2 ;RESTORE R2
PC ; RETURN
aTKCSR

aTKDBR,R3

RTPCSR

R3, JTPOBR

#8177.R3
pe

&.2
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H=lqg]
{58}
12582
1253

1882

1256

1525

1259
1260
1ebl
1262
1263
1564
1265

1266

MACY1l 27(1006)
09-DEC-7EL 14:589

007620
007624
8875
76
007634
007636
007640

007644
007650

3B76es

007672
007674
007702
007710
007716
007720
007724
007730
007734
007740
887?42
775

00;;56
007768
007772

07776

10004
010010
010016
010022
010030
010034
010042

005737
00&804
400005
000776
000241
006137
005537
062;3;
035737
001006
012737
012737
033737
001747
013700
013702
012037
011037
042737
012037
012037
012037

15537

012700
013737
005237
013737
005237
013737
060037
013737
060037

013737

060037
013737

013937

060037

032737
001450

005737

14-DEC-76

JO4
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GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

ROUTINE USED TO "CYCLE™ THROUGH UP TQ 16 OMCIL’S
: THIS ROUTINE SETS UP THE CONTROL ADDRESS FOR THE DIAGNOSTIC

{BORTRE e BEESAETERTBNTA Fre oIakRoRTYIMER THE™
: SETUP NECESSARY.

001306 CYCLE: TST DMACTV :ARE ANY DMC11'S TO BE TESTED?
BNE 18 BR IF OK.

007056 TYPE  NOACT ? BM%II g SELECTED!!
HAL Y 1670
BR =2 : DISQUAL IFY conr SW.

18: CLC :CLEAR PROC. CARRY BIT,

00136 ROL RUN : UPDATE POINTER

001316 ADC RUN : CATCH CARRY FROM RUN

000004 001322 ADD 89 MILK : UPDATE POINTER

ogcgéo 881320 ADD 10.C ' UPDATE ADDRESS POINTER.

001700 1320 CMP DM, nnp+eoc CREAM

, BNE 28 :KEEP_GOING: NOT QLL TESTED FOR.

001500 001320 MOV #DM.MAP, CREAM  :RESET RDDRESS P

001702 001322 MOV #CNT.MAP MILK  ;RESET PASS COUNT POINTER

001316 001306 23: Séé Rgn ,oMacty és }PISOONE ACTIVE?

001320 MOV CREAM, RO :GET ADDRESS POINTER

001322 MOV MILK,R2 :GET PASS_COUNT POINTER

001404 MOV (RO) 4, DMCSR :L0AD SYSTEM CTRL. REG

001374 MOV (RD) , BMRVEC : LORD VECTOR

177000 001374 BIC %177050, DMRVEC  :CLERR UNWANTED BITS

8 1366 MOV (RQ)+,SYAT1 :LOAD STATL

1370 MOV (RO)+. srnra :L0RD STAT2

001372 MOV (RO)+,STAT3 :LOAD STAT3

0123 MOV (R2)+. PASCNT :LOAD PRSS COUNT

0123 MOV (R2)+, ERRCNT 'LORD ERROR CCUNT

000002 MOV %2, R0’ :SAVE CORE THIS WAY!

8 1404 001406 MOV Bnégn DMCSRH

1406 INC

001406 001410 MOV DMCSRH, DMCTL

001410 INC DMCTL

001410 001412 MOV DMCTL , DMPOH

001412 ADD RO, DMPOY

001412 GOlYlY4 MOV DMPOH , DMPOB

001414 ADD RO, DMPOB

001374 001376 MOV DMRVEC,DMRLVL  ;PTY LVL

001376 ADD RO, DMRLVL :

001376 001400 MOV onhLVL DHT\ 'TX VEC

881488 001402 a0 BRebHC BMTLVL bTX LV

001402 ADD RO,DMTLVL

000202 001236 BIT 8SWOI1,STRTSW ;IS TEST NO. SELECTED

. BEQ 78 :BR IF NO
goooue 87 42 :RUNNING IN RUTS MODE”

Q04e
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1302 010120 001045
1303 010122 104402
1304 0l0ie6 104403
1305 010130 006032
i306 010132 104405
1307 Q10134 000001
1308 010136 001000
1309 010140 001226
1310 0lQi4e 000
1311 010143 001
1312 010144 0ie700
1313 010150 022710
1314 010152 012737
i et mies
i gl B
it s e
1320 Q10176 816859
1321 010202 104402
1322 010206 042737
1323 010214 000412
1324 0.0216 005720
1325 010220 020027
1326 010224 00135]1
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 000005
1345 010254 012702
1346 010260 00SCe2
1347 010262 022702
1348 010266 001374
1349 0:0270 005037
1350 010274 012702
1351 010300 005037
1352 010304 032737
1353 010312 001002
1354 010314 000137
135S 010320 012737
1356 0i0326 104403
.357 010330 00e3s2

14-0EC-7H
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005574

015766

0Cl2eb
001226
001214
005657
0000Ge
031442
0C3570
015766

001404
170742

001500
001700

001310
001500
001306
000001

010744
00co0!

030002
000004

001236

001214

001236

001256

16:32  PAGE 29
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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 #TST1,R0O
5%: CMP (PC)+' (RO) :CMP FIRST WORD TO 12737
MOV (PC)+,a(PC)+
BNE 6$ :BR IF NOT SAME
CMP T%TNO ,2(R0) :DOES TSTNO MATCH?
BNE 'BR IF NO
CMP #TSTNO, 4(R0) ;1S LAST WORD OK?
BNE 63 :BR IF NO
MOV RO, RETURN 1T IS A LEGAL TEST S0 DO IT
TYPE M
BIC kSWG1, STRTSW
BR 8§
63: ST (RQ)+ :POP RO
CMP RO, #TLAST+10 ;AT END YET?
NE 5§’ 'BR IF NO )
YPE | MGM 'YES ILLEGAL TEST NO.
BR 43 : TRY AGAIN
7%: MOV aTSTl RETURN : PREPRRE RETURN ADDRESS
83: MOV DMCSR ‘Rl = BASE DMC11 RDDRESS
IMP aRETukN :G0 START TESTING.
.ROUTINE USED TO “AUTO SIZE" THE DMCI!
:CSR AND VECTOR.
INOTE: 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 :LORD MAP POINTER.
18: CLR (R2)+ : ZERO ENTIRE MAP
CMP #DM. END, R2 ‘ALL DONE?
BNE 18 :BR IF NO
CLR OMNUM :SET OCTAL NUMJER OF DMC11'S T3 C
MOV $0M. MAP, R2 'R POINTS TO DMC MAP
CLR DMACTY : CLEAR ACTIVE
BIT #SW00,STRTSW  : QUESTIONS?
BNE . +6 :BR IF YES
IMP 7 :1F NO SKIP JUESTIONS
MOV 81, TEMPS 'START WITH
INSTR
NUM

0c49
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OZDMH. P11

1358

1393
1394

139
1397
1338
1399
1400
1401
1402
1403
1404
1405
1406
1407
1408
1409
1410
1411
1812
1443

010332
010334
010336
010340
010342
010343
0190344
010352
010356
010360
010362
010366
010370
010372
010374
010376

000000000000 0000
Pt Pt ot Pt Pt Pt Pt Pt ot Pt Pt Pt Pt Pt P @
o
£
W
£

MRCY1] 27(1006)
09-DEC-75 1M

104405
000001
000020

00570
000783

14-DEC-76
:89

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

001252 001310

005574

001256

001254

001254
011734
000024
000027
000011

170777

011734
000131

000116

128:

109:

S0%:

83:

TQRQH

16.
TEMP
.BYT
.BYTE
MOV
TYPE
CONVRT
WHICH
INC
INSTR
CSR
PARAM
160000
164000

LOY

0

1
TEMP3, DMNUM
,MCRL#

TEMPS

0
1
TEMPY, (R2)+

:
TEMPY, (R2)

PC, INTTY
824, R3

.4
#170777,R3
R3, (R2)
gs’

10§

PC, INTTY
3151 R3
#116,R3
168

83

;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 ?
:R4 = NUMBER OF SHIFTS

:SHIFT R3_LEFT

:DEC SHIFT COUNT

BR IF NOT DONE

:BIC UNWANTED BITS

:PUT BR LEVEL IN STATUS MAP

: CONTINUE

;RESPONSE IS QUT OF LIMITS

: TRY AGAIN

;DOES DMC HRVE CRAM®

:GET REPLY

; YES
;NO
+NOT A Y OR N

TYPE ” ﬂ.l
tASK AGAIN

PRGE :

00c0
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1414
1415
1416
1417
i418
1419
1420
1421
1422
1423
1424
1425
1426
1427
1428
1429
1430
1431
1432
1433
1434
1435
1436
1437
1428
1439
1440
144}
1442
1943
1444
1445
1446
1447
1448
1449
1450
145]
1458
1453
1454
1455
1458
1457
1458
1459
1460
14
1462
1463
1464
1465
1466
1467
1468
1469

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

010540
010544
010546
010550
010554
010560
010562
010566
010570

Pt P Pt Pt i Pt s Pt Pt Pt Pt Pt
o
o
[#%]
P =

052712
104402
006606
004737
022703
001417
022703
001412
022703
001403
104402
005570
000760
052722
Q2e2ee
0004Y?
052712
104402
007016
004737

00040
04272

104403
006720
104405
000000
000377
001254

00S011L

14-DEC-76
:59
1000C0

11734
000021
000022

000116

010000
020000

011734
000131

000116

040000
040000

001254

001254
001252
011350
160000
011442 000004

16:32_ PAGE 3]
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GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

93:

16%:

328:

31%:

17%:

18%:
19%:

33%:

73%:
2%:

157
DEC

MOV
CLR

#BIT1S, (R2!

PC, INTTY
92! ,R3
308’
$22,R3

168
$BIT12, (R2)+
(R2)+, R2)+

33§

881713, (R2)
PC, INTTY
#131,R3

17%

#116,R3
18%

30%
#BITIY, (R2)+
19%
lBIqu (R2)+

{
TEMPY, (R2) +

0
l
TEMPY, (R2) +

#160000,R!
AWM
LR15

;SET BIT 1S IF CRAM

s ASK HHICH LINE UNIT

GET REPL

‘l 1'.

;..e.‘

;OIN..

;IF NOT R 1,2 OR N TYPE "**"
TRY RAGIAN

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

GET REPLY

,Y

;N

:IF NOT Y OR N TYPE "?*

:TRY AGAIN

TURNRROUNO IS CONNECTED

:NO TURNAROUND

; STORE SWITCH PAC IN MAP

;STORE SWITCH PAC IN MAP

:POP QVER STAT3

DEC OMC COUNT

:BR IF MORE TO DO

: CONTINUE

tSET FOR FIRST ADDRESS TO BE TESTED
:SET FOR NON-EXISTANT DEVICE TIME OUT
.CLEAR SELO

G

E:

0os!
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11 "09-DEC-76 14:59 GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

107 7 R1) MC1l DMC !
pi8788 BR77d e 5 HE RECORCFRaB $0 . 1F o BIT B THEN Mo OMCI
010;?3 005951 888882 $§$ 625{; C%EQRCSEL?H N DMRIC S/B =0!

/B = ]
Igz0 GRcel A 4E Q0ChbTHR i
010776 012711 002000 MOV #817T10, (RI) :SET ROHO
D1I002 00S061 000004 CLR 4(R1) :CLEAR SELY |
011006 012761 125252 (0O000& MOV IlESESE 6(R1) NRITE ans TO SELG ,
011014 052711 020300 BIS $8ITI3, tR1) *WRITE I .
011020 022761 125252 0OOOOM CMP 8125252, 4(R1)  ;WAS IT NRITTFN’ ~
011026 061004 BNE 21§ *IF NO IT IS NOT CRAM
011030 052762 100000 000002 BIS $BIT15,2(R2) :SET BITIS IF CRAM
011036 000421 BR 22$
011040 Gl27I11 001000 218: MOV #8179, (R1) -SET ROMI
011044 012761 100400 000006 MOV £100400,6(R1)  iPUT INSTRUCTION IN SELG
011052 0l2711 0CI400 MOV $8179!8178, (R1) ;CLOCK INSTRUCTION (MICRO PROC PC TG 0)
011056 012711 002000 MOY 81710, (Rli :SET ROMO
011062 022761 063220 000006 CMP $63220,6(R1) 1S IT CROM
011070 0OI404 BEQ 228 :BR IF YES
011072 02276! 177777 (0000OE CMP -1, 6(R1) +1F = -1 IT HAS NO CROM
011100 001113 BNE 33 'BR IF NOT DMC11l

AT THIS POINT IT IS nssunso THAY R1 HOLDS A DMC11 CSR ADDRESS.
0il102 010122 22%: MOV 2)+ :GTORE CSR_IN CORE TABLE.
011104 012711 001000 153 MOV oeiTq (R1) :CLEAR LINE UNIT LooP
8%%%%3 8?392{ ogg??q 000006 ﬁLS qtnl)xa B(Rl) CEERRxﬁgﬁgqcr' N (CLR DTR) '
011122 052711 500408 e?s céf?é EL 0lK INST ucf?
%H% ggu m@w 000006 @v w§§%%M) L%%mgﬁgp% .
]
811140 1557&1 888399 000GOoM gnga cg57 4(R1) ?§ ? ELL ongs;
011146 001003 BNE .
011150 0S2712 010000 BIS saxr1a (R2) IF vss NO LINE UNIT, SET STATUS BIT
011154 000436 BR
0111Se 032761 000002 000004 BIT IBITl 4(R1) IS suxrcu n ONE?
011164 001403 BEQ 9 é |
011166 052712 060000 BIS nex 13'BITINY, <Rai - M8202 nssunz CONNECTOR
011172 000427 BR 208 : CONNECTOR ON)
011174 032761 000010 000004 BIT $8IT3,4(R1) : 1S MRDY SET
011202 001023 8NE 203 ‘B8R IF M8201 NO CONNECTOR (ON LINE)
011204 012761 000100 000004 MOV 88176, 4(R]) 'L0AD PORTY
011212 01276l 122113 000006 MOV 8122113,6(R1)  :LOAD INSTRUCTION
011220 0S2711 000400 BIS #8178, (R]) :CLOCK INSTRUCTION(SET DTR)
niieeq 012;51 021584 000006 MOV soalasq B(RL) LoggKI?§T$USE¥?NN(RERD MODEM REG:
G
811535 8357@1 88801 000004 Sf? ugftg ﬁx) ?E MRDY § ? 9
Oiiagq 001;02 040000 B aosqu R2) BRTIFng cog?gcggs CONNEZTOR
8 { <

811548 fagrss 5. 1 BN 50 BOTER
011254 012761 021324 000006 MOV 0021324 6(R1)  :PUT Insrnucrron IN PORTH
011262 012711 001400 MOV $8179'84718, (R1) ;PORTYeLY IS
011266 1Skl22 0000OM BISB  4(Rl). (R2)+ SSTORE DDCMP LINE 8 IN TABLE
011272 812;&1 021343 000006 503 aoezaﬂu ?$Rf§1) : PORTE+ INSTRUCTION
811389 1&5155 886084 e?sa 5 17, &a)l 55855 én373 ADD IN TRBLE
011310 00S72e ST (ne)+ :POP OVER STAT3
011312 005011 ~ CLR (R1) :CLEAR ROMI
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1526 011314 00S237 001310
1527 011320 022737 000020
1528 011326 001410
1529 011330 00S0i!
1530 011332 005061 000006
1531 011336 062701 000010
1532 0li342 022701 164000
1533 011346 001203
1534 011350 005037 0C1306
1535 011354 005737 001310
1536 011360 001423
1537 011362 013701 001310
1538 011366 010137 001314
1839 011372 000241
1S%0 011374 006137 001306
1541 011400 005237 001306
1842 011404 005301
1843 011406 001371
1544 011410 012737 00C0O6
1845 011416 013737 001306
1S46 011424 000137 011456
1547 011430 104402 005662
1848 0il1434 00S000
1549 011436 000000
15850 Q011440 000776
1551 O0ll442 012716 011336
iggg 011446 000002
1554 (011450 000001
1555 011452 002 0g0e
iggg 011454 001256
1558 011456 032737 000001
1559 (0li464 Q001114
1560 011466 012737 000340
1561 011474 012737 011650
1Sbe 011502 012702 001500
1563 011506 012700 000300
1564 011512 012701 000302
156S 011516 010120
1566 011520 012721 000004
1567 0115e4 022021
1568 011526 020127 001000
1569 011532 101771
1570 011534 013737 001306
1571 011542 006037 001246
1572 01154 103063
1573 0115850 Q12704 000012
1574 011584 Q16437 011720
1575 Q11562 011201
1576 011564 012761 000200
1577 011572 012711 001000
157 011576 0l2761 1211]}
1579 011604 012711 001400
1Se0 011610 105200
1881 Cliel2 00137¢

IEEDEC-?B 16:32_ PAGE 33
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001310
38:
14¢%:
13%:
4§
000004
001312
c%:
63:
WHICH:
001236 VECMAP:
000022
000020
1%:
001246
4 ¥
177776
000004
000006
7%:

DMNUM
320, DMNUM
138

(R1)

6(R1)

£10, Rl
£16%000,R!
23

DMACTY
DMNUM

c§

DMNUM, R1
RI, SAUNUM

DMACTV
DMACTY
Rl

S

Dnhcrv SAVACT
VECMAP’

MERR2

RO~

.-c
%148, (SP)

e,e

#SW00, STRTSW

13

£340, Jx22
48, %20
#DM. MAP, R2
300, R0’
302 Rl

RL, (RO)+
84’ (R1)+
(R3)+, (R1)+
R], #1000

18’
DHQCTV TEMP]
TEMP!L

13

$12,RY

BRLVL (R4) , PS
(R2) Rl
8200 4(R1
88174, (Rl
s121111,6
28I79184T
ROE

)
)
(R
8, (

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

:CLEAR BIT 10
:CLEAR SEL

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

;WERE ANY DMCL11’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 NOM.

NOTIFY OPR THAT NG DMCil'S FGUND.
:MAKE DATA LIGHTS ZERO

:STOP THE SHOW

:DISABLE CONT. SM.
:ENTERED _BY NON-EXISTANT TIME-OU™.
:RETURN TO MAINSTREAM

;SET IOT TRAP PRIO T0 7

:SET 10T TRAP VECTOR

:SET SOF TWARE POINTER
;FLORTING_VECTORS START HERE.
:PC OF 10T INSTR,

:START FILLING VECTOR AREA

NITH .+2; 10T

:ADD 2 TO'RO +RI

;BR IF MORE TO FILL
:STORE TEMPORALLY
:BRING OUT A BIT

:BR IF ALL DONE

:RY IS INDEX REGISTER

;SET PS TO 7

;SET ROMI

tPUT_INSTRUCTION IN PORTE
:FORCE AN INTERRUPT

:STALL

:FOR TIME TO INTER.PT

PRGE:

0gs3

i m— o —— —— ——
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1582 0I1614 162704 000002 SUB  #2,R4 ;GET NEXT LOWEST PS LEVEL

1583 011620 00I404 BEQ &S’ 'BR IF RY = 0

1584 0l1p22 016437 011720 177776 MOV  BRLVL(RY),PS  :MOVE MNEXT LOWER LEVEL IN PS

1585 011630 00G767 BR- 7% :BR TO DELAY

iS86 011632 0S2762 005300 000002 bS: 8IS #3300,2(Re) !NO INTERUPT ASSUME 300 AT LEVEL 5 ANC FIX CMCi!

1587 011640 005011 33: CLR ' CLERR ROMI

1588 011642 062702 000010 ADD 010 'r2 !POP SOF TWARE POINTER

1583 Ol1646 000735 BR 2§ ! KEEP GOING

1530 011650 0S1662 0000C2 4§ BIS (5P) , 2(R2) !GET VECTOR ADDRESS

1591 011654 042762 000007 000002 BIC 07.2R2) ! CLERK_JUNK

1592 011662 016405 011722 MOV BRLVL+2(RH).R5 !GET BR LEVEL OF DMC1l

1593 011666 006305 ASL RS !SHIFT LEVEL 4 PLACES

1594 011670 006305 ASL RS :70 THE LEFT FOR THE

1595 011672 006305 a5L RS ! STATUS TABLE

159 011674 006305 ASL RS

1597 011676 Q42705 170777 gIC 8170777, RS : CLEAR UNWANTED BITS

1398 011702 0SOSe2 00CO02 BIS  RS,2(R2) !PUT BR LEVEL IN STATUS TABLE

15693 011706 022626 CHP (5P)+, (5P)+ 'POP 10T JUNK OFF STACK

1600 011710 0I2716 011640 MOV #33, (4P} !SET FOR RETURN

1601 011714 000002 RTI

€02 011716 000207 c§: RTS  PC :ALL DONE WITH “AUTO SIZING™

1604 0i1720 000000 BRLVL: O :LEVEL 0

1605 011722 000COO 0 : LEVEL O

1606 011724 000200 200 ! LEVEL 4

1607 011726 000240 240 : LEVEL S

1608 011730 000300 300 tLEVEL b

1609 011732 000340 340 : LEVEL 7

1381

1612 011734 105777 167244 INTTY: TSTB  aTKCSR ;WAIT FOR DONE

1613 011740 100375 BPL -y

1614 011742 017703 167240 MOV JTKDBR,R3 :PUT CHAR IN R3

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

1616 011752 100375 BPL

1617 C11754 010377 167232 MOV R3.3TPDBR :ECHO CHAR

1618 011760 042703 000240 BIC tBiT?'BITS R3  IMASK OFF LOWER CASE

lel3 ClI7e4 000207 RTS ! RETURN

1621 15300

1622 01176k 15430  RCMMAP:

-——
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590 BASSRV---- BASE SERVICE ROUTINE
627 NIDLE2---NO CSR ACTIVITY STATE
668  INWARIT---WAIT FOR RQI TO CLEAR
718 OUTINT---SET UP OUTPUT INTERRUPT [RDYO)
76E OUTWARI--WAIT FOR RDOYC TO GO AWAY
778 CTLSRV--CNTL 1 SERVICE
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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
RCVL--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
JF1-NUMBERED MSG HERDER EOM

TMTH--ROUTINE TO QUTPUT DATA 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--STATION ADDRESS
TIMSRV--TIMEQUT ROUTINE--SENDS REP
SNDACK--ROUTINE 70 SEND AN ACK

REP HANDLER

START HANDLER

STACK HANDLER
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.TITLE DMC-11 MICROPRQCESSOR INSTRUCTIONS
INITION

.SBTTL MACRO Dt

'SBTTL REVISION 00

.SBTTL FEBRURRY 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 CORPORATION
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OMIWGR.MAC De-DEC-76 10:3I COPYRIGHT 1975 DIGITAL EQUIPMENT CORPORATISN
16 00000C NEH:O )
17 MICROPROCESSOR INSTRUCTION WORD DEFINITICNS
18 000000 MOVE=0 ; OPCODE MOVE
19 100000 JUMP=100000 :OPCODE JUMP
¢ 020009 18US=20000 : SOURCE 1BUS
2. 000000 IMM=0 :SOURCVE IMMEDIATE
22 040000 MEMX=40000 : SOURCE MEMORY
23 069000 BRX=60000 SOURCE BR
2 0600CC BR=60620 180URCE BR
2E 060000 DP=60000 ; SOURCE BR
27 010000 LDMAR=10000 :MA-LORD MAR LC
28 014000 INCMAR= 14000 : MA-INCREMENT MAR
29 000400 WRTEBR=400 'DEST-WRITE BR
30 001000 WROUTX=1000 :DEST-EXTENDED 1BUS
3! 001400 SHF TBR=140C :DEGT-SHIFT BR_,EFT
32 002000 WROUT=2000 :DEST-WRITE OUTPUT
33 002400 WRMEM=2400 :DEST-WRITE MEMORY
34 003090 S5PX=3000 :DEST-WRITE SP
35 003400 SPBRX=3400 i :DEST-WRITE 5P AND BR
36 s FUNCTIONS
e 030220 6500 {FONCTION-SELECT B
L -
35 000240 RORNB=240 runcrig ZRE6R ot B
5S¢ 000260 RANDB=260 FUNCTION A AND B
41 000300 AORB=300 :FUNCTION-R OR B
42 000320 AXQRB=320 :FUNCTION A XOR B
43 00034C SUB=340 :SUBTRACT X
44 000360 SUBTC=360 tFUNCTIGN- TWOS COMPLEMENT SUBTRACT
4E 000000 ADD=0 :ADD A+B
4E 200020 ADDC=20 : A+B+CARRY
47 000040 SUBC=40 : A-B=C
48 0000e3 INCA=60 : INCREMENT A
43 £00100 AC=100 n PLUS CARRY
€5 000120 AR=120 LUg &
g1 002140 AAC= 40 8 PR A PLUS C
g2 003160 DECA=160 : DECREMENT A
£3 :END FUNCTIONS
£y 004000 PAGE 1=4000
Zc 010000 PAGE2=10000
5E 014000 PAGE3=14000 .
£7 001000 CCOND=1000 ;CONDITION ¢
ce 001400 ZCOND=1400 : CONDITION 2
£3 000400 Al COND=400 : ALHAYS
£0 802000 BRACON=2000 :CONDITION BRO
3 002460 BRICON=2408 :CONDITION BRI
¥ 003350 BR4CON=3000 :CONDITICN BRY

0C2340C BR7CON=3400 ;CONDITION BR?
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BS .SETTL MICRO INSTRJCTION gsrén;rxgns

gg SETTL RANCH INSTRUCTIONS

- X

gg 10c00C Yump=100000 : JUMP OP CODE

7¢ .MACRO $ZERO

71 MICPC=MICPC+1

72 000000

ig ENOM  SZERO

76 ' .MACRO ALWAYS ADDRES  :JUMP ALWAYS

27 MICOC=MICPC+1

78 ¢ JUMP ' ALCOND! <ADDRES-INIT33000%4> ! <ADDRES-INIT&777/2>

{

g? .ENDM

92 ' .MACRO BRO ADDRES . JUMP IF BRO SET

83 MICPC=MICPC+]

gg < JUMP ! BROCON! < ADDRES-INIT83000%4)> ? <ADDRES-INIT8777 /2>

gg .ENOM

88 : .MACRO BR1 RDDRES . JUMP IF BRI SET

ag MICPC=MICPC+1

g? «JUMP!BRICON! <ADDRES-INIT&3000%4> ! <ADORES-INIT8777-2>>

3; . ENDM

Q4 ’ .MACRO BRY4 ADDRES : JUMP IF BRY SET

95 MICPC=MICPC+]

g? ¢ JUMP! BRYCON! <ADDRES-INIT33000#4> ! <ADDRES-INIT8777/2> >

gg .ENDM

160 ) .MACRC BR7 RDDRES :JUMP IF BR7? SET

i01 MICPC=MICPC+1

igg <« JUMP! BR7CON! <RDDRES-INIT83000%4> ! <RDDRES-INIT3777/2>>

igg .ENDM

10€ ' .MACRC 2 ADDRES :JUMP IF 2 BIT SET

197 MICPC=MICPC+]

igg <JUMP! ZCOND* <RDDRES-INIT33000%4> ! < ACDRES-INIT8777 23>

%}? .ENOM

12 .MACRO C ADDRES :JUMP IF C BIT SET

113 MICPC=MICPC+]

iig «JUMP!CCOND! < ADDRES-INIT83000%4> ! <ADDRES-INIT8777 2>

11E .ENDM

}ig "SBTTL INDEXED BRANCH INSTRUCTIONS

119 ' .MACRC .ALWAY SRC,FUNC,SPLOC ;INDEXED JUMP ALWRYS

122 MICFC=MICPC+1
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HOVE=0

INDEXED BRANCH INSTRUCTIONS

¢JUMP!ALCOND! SRC!FUNC!SPLOC>

. ENDM

.MACRO .BRO SRC,FUNC,SPLOC ; INDEXED JUMP ON
MICPC=MICPC+]

«JUMP! BROCON'SRC FUNC!SPLOC?

. ENDM

.MACRO .BR! SRC,FUNC,SPLOC ;INDEXED JUMP Oh
MICPC'MICPC 1

<JUMP!BRICON!SRC!FUNC!SPLOC)

. ENDM

.MACRO .BRY SRC,FUNC,SPLOC :INDEXED JUMF ON
MICPC=MIGPC+]

<JUMP! BRYCON!SRC!FUNC!SPLOC>

. ENDM

. MACRD gR? SRC.FUNC,SPLOC ; INDEXED JUMP ON
MICPC=MICPC+1

¢ JUMP!BR7CON!SRC! FUNC!SPLOC>

. ENDM

E SRC,FUNC,SPLOC ; INDEXED JUMP ON £

MIC C H

<JUNP'ZCOND'SR 'FUNC!SPLOO)

.ENOM

. MACRO .S SRC.FUNC,SPLOC ;INDEXED JUMP CN
MICPC=MICPC+!

(JUMP!CCOND!SRC!FUNC!SPLOC>

. ENOM
.SBTTL MOVE INSTRUCTIONS

; MOVE OPCOOE
.MACRC BRSHFT ;BR SHIFT RIGHT
MICPC=MICPC+1
{MOVE!SHF TBR!WRTEBR! SEL3>
. ENDM
.MACRO BSHFTB ;BR ROTATE
MICPC=MICPC+l
¢(MOVE!SHF TBR!SELB!BR>
. ENOM

.MACRO SP SRC,FUNC,SPLOC :LORD SCRATCH-FRD

(@]

BrO

gR1

8R4

BR7

BIT

BIT

SET

SET

SET

SET

St

SET

FRSE:

00ed
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OMCHGH.MAC  0B-DEC-76& 10:3l MOVE INSTRUCTIONS

177 MICPC=MICPC+L

178 (MOVE ' SPX ! SRC ! FUNC ! SPLOC)

*%9 . ENOM

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

183 MICPC=MICPC+1

154 (MOVE ! SPBRX ! SRC! FUNC ! SPLOC)

ige . ENDM

188 ' .MACRO MEM SRC,DATA :MOVE TQ MEMORY

189 MICPC=MICPC+1

18 (MOVE ' MRMEMYSRC! <DATA> >

192 . ENDM

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

195 mcpc-nxcpc+1

196 JIF B FUNC

197 <?ggs-unnsn-<nconss—zn1ra77,/a>>

139 ¢{MOVE!WRMEM! FUNC* < ADDRES-INIT8777/2>>

209 _ENDC

301 " ENDM

20e ;

.MACRO MEMINC SRC,DATR ;MOVE TO MEM, INCR MAR
MICPC=MICPC+]
(MOVE ! WRMEM! INCMAR!SRC! <DRTA>

. ENDM

.MACRO BRNRTE SRC,DRTA ;MOVE TO BR
MICPC=MICPC

<HOVE'HRTEBR'SRC'(0QTR>>

.ENDM

.MACRO BRADDR ADDRES  ;PUT RETURN ARDDR (!l BYTE) IN 3R

MICPC=MICPC+]
<HOVE'HRTEBR'<RDDRES -INIT_77772%)

DO MNMN
— 0000000
— O 0O LW

v
PO 0= s s s Pt p—0 §—
JSoo~NornmLwn

3 .ENDM
221 ' .MACRO QUTPUT SRC,DATA ;WRITE OUTPUT
222 MICPC=MICPC+]
gga (MOVE 'WROUT!SRC! <DATAY >
205 .ENDM
226 ;

227 .MACRO OUT SRC,DATA
228 MICPC=MICPC+]
209 (MOVE ! WROJTXTSRC! <DATR >

230
221 .ENDM
ede
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MOVE INSTRUCTIONS

.MACRO LDMR SRC,DARTA
MICPC=MICPC+]

.IF 1IDN SRC'I

<no¥£ 'LOMAR! IMM! <DRTR3377>>

IF
¢MOVE'!LDMAR!SRC! <DATAR>>
.ENDC

:LORD MEMORY RDDRESS REG

. ENDM

.MACRO LDMAP SRC,DATA  ;LOAD MEMORY PAGE NUMBER
MICPC= MICPC+1

IF IDN SRC,1

<nogE'LonnP¢'1nn-<onrnfqoo>>

If
¢MOVE'!LDMAPG!SRC! <DRTR>>
.ENDC

. ENDM
.MACRO LDRDDR_DRTA

BRWRTE IMM,DATA
LEHS BR, ¢ADD!SP.RMD>

:LORD A LINE TRBLE RCDRESS

.MACRO CMP SRC,SPADDR  ;COMPARE SOURCE AND SP
MICPC=MICPC+]
<SUBTC!SRC!SPRDDR>

. ENDM
.MACRC _NOP SRC FUNC,SPARDDR ;NOP-SOURCE, FUNC, NO DEST
MICPC=MICPC+]
<SRC!FUNC!SPADDR>
. ENDM
.MACRO CALL REG RDDRES

DISP=<MICPC+1>8377
BRWRTE IMM,DISP+3

; SUBROUTINE CALL

P BR éELe REG
ALWAYS AODRE
.ENDM

.MACRO RETURN REG,PAGE
'Ehéﬁ* BR, SELA, <REG! PAGE>

; SUBROUTINE RETURN

PRGE ¢

00e2
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DMCKGH.MRC  06-DEC-76 10:31 INPUT/QUTPUT ASSIGNMENTS
282 .SBTTL INPUT/QUTPUT ASSIGNMENTS
283 IBUS  ASSIGNMENTS
284 100000 ENCON=0+100000 : IN CONTROL CSR
285 100020 MAIN=20+100009 :MAINTAINENCE REGISTER
395 100040 0CON=40+100000 !0UT CONTROL CSR
287 100060 UBADDR=60+ 100000 : UNUSED
288 100100 PORT1=100+100000 : CSRY
289 100120 PORT2=120+100000 : CSRG
290 100140 PORT3=140+100000 : CSRB
291 100160 PORTY=160+100000 :CSR?
392 100200 NPR=200+100000 'NPR_CONTROL
293 100220 UBBR= ao+1 0000 : 8R(INTERRUPT ) CONTROL
234 000000 INDAT1=0 INPUT DATA LOW BYTE
295 08802 NDAT2=20 NPUT DATA HIGH gvre
296 00014 0BA1=140 UTPUT BA LOW BYTE
297 000160 108A2=160 OUTPUT BA HIGH BYTE
298 000100 11BA1=100 : INPUT BR LOW BYTE
299 000120 11BR2=120 *INPUT BQ HIGH BYTE
300 000200 RCVDAT={ ° :RECEIVE DRTA
301 000220 TMTCON=2c. :TMTR CONTROL
302 000240 RCVYCON=240 :RCVR CONTROL
303 000260 MODEM=260 : MODEM CONTROL
304 000300 SYNREG=300 :SYN REGISTER
305 000220 L NOSW=320 :LINE NUMBER SWITCH
306 000340 BMB73=340 'BMB73
307 000360 LUMAIN=360 :LINE UNIT MQINTGINENCE
308 s0BUS  ASSIGNMENTS
209 ‘EXTENDED 0BUS
310 000000 OINCON=0 ; IN CONTROL CSR
i1 000001 OMAIN=1 MAINT
312 000002 00CON=2 our CONTROL CSR
313 000003 ouango:a uanso
315 000004 OPORT1=4
315 000005 OPORT2=5 : CSRS
316 000006 OPORT3=6 : CSRB
317 800007 OPORTY=7 : CSR7
318 000010 ONPR=10 !NPR CONTROL
319 000011 CBR=11 :BR CONTROL
320 UNEXTENDED 0BUS
321 000002 duTD : QUTPUT DATA LOW BYTE
322 000003 ourona 3 :QUTPUT DATA HIGH BYTE
s B et I 8 LT
g%s 858884 ? Al=Y * INPUT BA LOW BYTE
ggg 0880?8 %ﬁ$25§ 0 INPUT BA HIGH BYTE
328 00011 oTMYCO=11 ann EONTROL
329 000012 ORCVCO=12 *RCVR CONTROL
330 000012 OMODEM=13 : MODEM CONTROL
33] 000014 SYNC=14 !SYN REGISTER
332 000017 OLUMAN=17 sLINE UNIT MAINT.
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PROTOCOL DEPENDANT MACROS

.SBTTL PROTOCOL DEPENDANT MACROS
.MACRO RSTATE STARTE

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

(MOVE!SPX!BR!SELB!SP3>

.ENDM

"MACRO TSTATE STATE

MICPC=MICPC+1

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

(MOVE ' SPX! BR!SELB! SP2)

.ENDM

"MACRO STATE  ADDR
MICPC=MICPC+]
CHOVE {ARTEER! 11 ADDR- INIT87772>>

‘MACRO PSTATE STATE
“ESDM IMM, (<STRTE-INIT&777/2>)

"MACRO PSTATI STRTE
ngngnc IMM, <(STATE-INIT8777/2>>

'MACRO  SYNMAC
&p

;UPDATE RECEIVE STATE PGINTER

B8R, SELB, SP2 ;UPDATE STATE POINTER FROM BR

SYNOUT
ALWAYS IDLE
.ENDM

'MACRO  SYNOUT

LOMA _  IMM,UNMSG
OUTPUT  (MEMX' INCMAR>, <SELB'OTMTL0>
og;ggT (MEMXi INCMAR> | <SELBi TMTDAT>

MICPC=177777 ; INIT MICRO PC

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

PAGE :

0064
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HI.OW.MARC 03-DEC-75 10:16 DMC11 DDCMP MICRO CODE RSSEMBLED FOR USE WITH THE MB201 LINE UNIT

377 .SBTTL DMCl1l DDCMP MICRO CODE RSSEMBLED FOR USE WITH THE MB2C1 LINE UNIT

378 000000 LOW=0
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14-DEC-76  16:44 PAGE b

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

.TITLE DMC11 DDCMP PROTOCOL IMPLEMENTATION
.SBTTL VERSION OOR FEBRUARY 26,1975

.SBTTL

.SBTTL HARVEY M. SCHLESINGER

.SBTTL

.SBTTL COPYRIGHT 1975, DIGITAL EQUIPMENT CORPORATION

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

VERSION 00B MARCH 17,1975
CSR AND MICROPROCESSOR CHANGES

VERSION 00C NOVEMBER &, 1975
RETRANSMISSION CHANGES

VERSION 00D DECEMBER 3,1975
TRANSMIT DONE CHANGES

THE LATEST MODIFICATIONS WERE ADDED ON:
NOVEMBER 16, 1976

PRGE :

006

e ———— -




DMC11 COCMP PROTOCOL IMPLEMENTATION

DCoHGH. MAC 06-DEC-76 11:34

402

403

404 000000
40S 00G001
4CS 000002
407 000003
408 000006
408 802007
410 C0001LC
41 000011
412 000012
413 000013
414 000014
415 000015
41g 000016
417 000017
418 0000e2
419 000023
420 000024
421 000031
4ee 000036
423 000043
424 0000S0
425 0000SS
426 000062
427 000067
428 000070
429 000071
430 000077
431 000105
432 2C0113
433 00012}
434 go0le?
435 000135
436 000143
437 0001S!
438 000152
439 000153
440 000154
441 000155
42 000156
qu3 000157
Yy 00C160
445 000.E1
446 n00J1ee
447

4yye

445 0001e4
450

451

<€

4€2 000167
454 000171
45< 200172
4SE 000173

47 gC0174

MRCY1l 27(1006)

COb

14-DEC-7& 16:44 FPAGE b-!

MICROPROCESSOR MAIN MzMORY ASSIGNMENTS

.SBTTL MICROPROCESSQR MAIN MEMORY RSSIGNMENTS
; ALLOCATION OF MICROPROCESSOR MRIN MEMORY

NAKSR=0
NAKST=NAKSR+1]
REPSR=NRKST+1]
REPST=REPSR+!
NP=REPST+3
NTLR=NP+]
NHDR=NTLR+|
NDARTR=NHDR+1
NTLS=NDATR+!
NHDS=NTLS+]
NDATS=NHDS+!)
REPCS=NDATS+]
REPCR=REPCS+]1
BASE=REPCR+!1
SRC=BASE+3
ERC=SRC+1
RCLI=ERC+1
RCL2=RCL1+S
RCL3=RCL2+S
RCLY4=RCL3+5
RCLS=RCLY4S
RCL6=RCLS+S
RCL7=RCLE+S
STC=RCL7+5
ETC=STC+!
TML1I=ETC+!
TML2=TML1+6
TML3=TML2+6
TML4=TML3+6
TMLS=TMLY+6
TMLE=TMLE+6
TML?=TMLE+6
TMLB8=TML7+6
T=TMLB+6
ST=T+]
ISP17=5T+]
IMG10=ISP17+]
IMG11=IMG10+}
IMGle=IMGl1+!

IMGIY4=IMG12+1
IMG1E=IMGI4+]
IMG17=IMGi6+1
TYPTAB=IMG17+l

TYPSTT=TYPTARB+2 ;

BC=TYPSTT+3
ISP11=BC+2
ISP12=ISPl1+l

INCONS=ISP12+1
RTHRS=INCONS+]

; NRKS RECD--DYNRMIC
:NAKS TMTED--DYNAMIC
:REPS RECD--DYNAMIC
:REPS _TMTED--DYNAMIC
: CONSTANT O

: NAKS-MSG NO BUFFERS CUMUL.

s NAKS-MSG HEADER BROD

: NAKS-DATA BAD

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

:REPS RECD CUMUL

; CORE_TABLE BASE RDDRESS
:START OF INPUT CHAIN--NEXT RECV DONE
:END_OF INPUT CHAIN

RECEIVE LINK 81
82
: ”n [ ] '3

:START OF OUTPUT CHARIN---NEXT TMT DONE
;END OF TRANSMIT CHRIN

: TRANGMIT LINK o1

; TYPE FIELD
;SUBTYPE 'FIELD
;MSG_ACKED IMAGE
: IMAGE OF BIT 1
: IMAGE OF SP1l
: IMAGE OF SP12
; IMAGE OF SP14
: IMAGE OF SP16
: IMAGE OF SP17

OF SPIC

:TYPE TABLE---

;g TYPE TRBLE REP
74 - " STRRT
“5 ” *  STACK

RECEIVE BYTE COUNT
:SPII IMAGE
:SP12 IMAGE

: TN CONTROL CSR IMAGE

tRECV THRESHOLD LINK

.3

PRGE :

Goe?
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5M211 COSMP PROT MPLEMENTATION  MACYLl 27(1006) 14-DEC-76 16:44 PAGE 6-2
SRxid DRsMP PRTOLE: IHPLEMED MICROPROCESSOR MAIN MEMORY ASSIGNMENTS

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

CDOKHGR. MRC

458
459
46C
4&1
4£2
462
S64
<£E

06-0eC-

000210
00C211l
000240
000241
000242
302423

TABST=210
PRTST=TRBST+!
NXTINT=240
NXTSP=NXTINT+1
INTSTK=NXTSP+!
MMEND=400

; TABLE UPDATE STATE

: PORT STATE

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

PRGE :

0cee
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DMC11 CDCMP PROTOCOL IMPLEMENTATION  MACY1l 27(1006) I4-DEC-76 16:44 PAGE 6-3 PAGE: 0089
DCIHGH.MAC ~ 0-DEC-76 I1:34 SCRATCH PRD RSSIGNMENTS

467 .SBTTL SCRATCH PAD RSSIGNMENTS

468 £00000 SP0=0  ;SPO---SCRATCH REGISTER

469 000001 SPl=1  3P1---PORT STATUS WORD

470 :BIT ASSIGNMENTS

el :BITO--INIT MODE

473 ;BIT1--SEC STATION SELECT(UNUSED)

473 :B1T2--NO_BUFFER ASSIGNED IN BOOT MODE

474 'BIT3--DLE RECEIVED WHILE NOT IN MAINT MODE

475 :B1T4--INTERRUPT PENDING

47 axr -RISCONNECT ERROR

47 {B1T5-

478 000002 SP2=2  ;SP2---TRANSMIT STATE POINTER

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

480 00000k SP3=4  :5pY---END RECY ADDRESS

48] 000005 8PS=5  :5PS---END RECEIVE ADDRESS

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

483 000007 5p7=7  1SP7---END TRANSMIT ADDRESS

484 000010 5P10=10 ;5P10-~-LINE STATUS WORD

485 tBIT ASSIGNMENTS

486 +BIT0--UNNUMB_PENDING

4g7 ;BIT1--MESSAGE IN PROGRESS

4B8 'BIT2--LINE HAS GONE IOLE

483 :BI73--START RECEIVED

490 :BIT4--CLEAR ACTIVE ON END

43] :BITS--START MODE

432 :BIT6--HALF DUPLEX

493 ;B1T7--0K T0_SEND

43y 000011 SP11=11 ‘SP11---R FIELD

4gg 000012 Sp12=12 :SP12---N FIELD

13 000013 SP13=13 iSP13---TYPE

4G7 000014 SPI4=14 :SP14---RECEIVE LINK IMAGE A

498 000015 SP15=15 :SP15---TIMER ENTRY---NUMBER OF ONE SECOND TICKS

499 000016 SP16=16 :5P16---POINTER TO TMT LINK COPY IN MAIN MEM

el 602017 SP17=17 :SP17---LAST MESSAGE ACKNOWLEDGED
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DOHGH.MAS  CB-DEC-76 I1:34 INIT--INITIALIZATION ROUTINE

502 .SBTTL INIT--INITIALIZATION ROUTINE

§03 :ZEROS MAIN MEMORY

S04 :LOOPS WRITING FOR RECEIVE DATA(BOOT?)

505 :OR FOR RQI TO BE SET

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

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

503 011786 =11766

S10 0117%& INIT: &P BR, SELB, SPO :CLEAR  SPQ

1) 000000 MICPC=MICPL+]

éi% 011766 063220 (MOVE ' SPX!BR!SELB! SPO>

cil 011770 SP BR, SELB, SP3 :PRGE ONE TRANSFER ACCRESS

(1) 000001 MICPC=MICPL+]

g{; N11770 063223 (MOVE'SPX!'BR!SELB!SP3>

si2 11772 SP BR, SELB SP17 ;CLEAR SP!7

(1 000002 MICPC=MICPL

Efg 011772 063237 <MOVE'5PX'BR'SELB'SP17)

€i3 011774 ouT B8R, ¢SELA! OINCON> :ZERO THE IN CONTROL CSR

D 000003 MICPC=MICPE+1

;ig 0.1774 061200 ¢MOVE ' WROUTX!BR? <SELA! OINCON> >

§

Si4 G1i776 ouT BR, <SELA?! 00CON> :ZERC THE OUT CONTROL CSR

1) 000004 MICPC=MICP{+1

Eig 011776 0g1202 (MOVE ! WROUTX !BR! <SELR! 00CON> >

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

(1) 200005 MICPC=MICPC+]

g%) 012000 003370 (MOVE ! SPX! IMM® 370!SP10>

(1)

i :BITS OF SP10

§i7 012002 5§: SP BR, AR, SP10 :SHIFT SP10 LEFT SETTING CARRY THE

1) _ 00000k F1ePC=MICPE+]’

>i§ C1200z 0E£3130 (MOVE!SPX!BRIAR!SP10>

5ig ;FIRST 5 TIMES THRU THE LOOP

513 012004 MEMINC BR,RDDC!SP3 'WRITE A CNE TO THE FIRST 5 MEMJRY

(13 000007 MICPC=MICP(+]

t{) 012004 076423 ¢MOVE ' WRMEM! INCMAR!BR! <ADDC!SP3>

13

520 :LOCATIONS AND ZERC THE REST

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

SV 000210 MICPC=MICPL+1

(11 012006 063060 (MOVE ! SPX!BR! INCR! SPO>

S22 012010 2 108 ;ALL DONE

1 000011 MICPC=MICPC+1

gi; N12010 101413 <JUMP! ZCOND! < 108-INIT8300C0%4> ! < 10§-INIT8777/2>>

\

€23 £12012 ALWAYS 5% . KEEP GOING

(1 0ooel2 MICPC=MICPC+]

i, 0l2%12 10040E ¢JUMP!ALCOND! <58~ INIT83000%4> ! <S§-INITS777-2%>

24

c1gll4 108: SPBR IMM,1,SP1 :MRITE R 1 TO THE B8R ANC SFl
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0CAC13
Ca340!

000C1M
063231

COC01ES
063232

000%1&
010182

ooe
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300626
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062234

000021
016403
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GOB

MACYL11 27(1006) 14-DEC-7b6 1b6:44 FAGE 6-5
INIT--INITIALIZARTION ROUTINE

MICPC=MICPC+l
(MOVE!SPBRX! IMM! L1SPD>

SP BR, SELB,SP11 WRITE A 1 TC SPI1
MICPC=MICPL+]
(MOVE'SPX!BRISELB!SP1 1>

SP BR, SELB, SP12 :WRITE A 1 TO SP12
MICPC=MICPL+]
(HOVE'SPX'BR'SELB'SP12>

LDMR IMM. TYPTAB
MICPC=MICPC+1

.IF DN InMM IMM

<HOVE'LDHQR IMM! (TYPTRBR377>)

.IFF
(MOVE !LDMAR! IMM! ¢ TYPTAB>>
.ENDC

BRWRTE IMM,226 :WRITE SYNC TG MEMORY

MICPC=MICPCt]
<HOVE'NRTEBR'IHH'<88&>>

OUTPUT BR,SELB!SYNC  :LORD THE SYNC REGISTER
MICPC=MICPL+]
<MOVE 'WROUT!BR! <SELB!SYNC>>

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

MEM MM, 2 - NAK
HICPC-HICPC#I
<MOVE 'WRMEM! IMM! <2)>

SP MEMX! INCMAR, SELB,SP1S :SET STRARTING

MICPC=MICPC+1
<MOVE!SPX!MEMX! INCMAR! SELB!SPIS)>

MEMING IMM.6 : START
MICPC=MICPC4]
«MOVE ' WRMEM! INCMAR ! IMM? <B>>

MEMINC IMM,7 : STACK
MICPC=MICPC+!
<novs'uanen'1ncnnn IMM! 75>

MEMINC IMM,1 ; RCK
MICPC=MICPC+]
(MOVE'HRHEM'INCMRR IMMI<L

:PGINT MAR TC TYPE THELE

PRGE :

COUNT

LDMA IMM, TABST ;POINT 70 TRBLE UPDATE STATE

MICPC=MICPC+]
.IF ION IMM, IMM
<?ggE!LonnR!xnn:<Tnasvaa?r»>

0o71



HOB

SMC1]1 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:44 FAGE 6-6 PR
SCIMGh.MAZ  0e-DEC-76 11:34 INIT-~INITIALIZATION ROUTINE

S8 <MOVE'LDMAR! IMM! (TABST>>

A3 900 .ENDC

5§37 012046 PSTATI 13 S INITIALIZE IT

C1) 012046 MEMINC IMM, <<I3-INIT8777/2>>

(2. 000330 MICPC=MICPC+1

:g; C12046 016460 <MOVE ' WRMEM?! INCMAR! IMM! < < I3-INIT8777/2:>)

c3g 812950 PSTATI NIDLE2 . INITIALIZE PORT STATJS

(1) 012080 MEMINC IMM, ((NIDLE2-INIT8777/2>}

(2) 000031 MICPC=MICPC+]

(;; n12050 C16533 <MOVE ! WRMEM?! INCMAR! IMM! « <NIOLE2-INIT8777/2>>>

533 12082 LDMA  IMM,STC :LORD ADDRESS OF LAST TMT CHAIN

13 009032 MICPC=MICPC+]

(15 G601 _IF IDN IMM, IMM

L 012052 013067 <?gg£eLonnR!1nn!<srcsar7>>

(1 <MOVE!LDMAR? IMM!<STC>>

;ig 030 .ENDC

40 012054 MEMINC IMM TMLL :5TORE ADDRESS OF FIRST TMT LINK

0d) 000033 MICPC=MICPCHL

[3) 012054 CQIB4TI <MOVE ' WRMEM® INCMAR® IMM! < TML1>>

laJ

S41 012086 MEM IMM, THL]

S 030034 MICPC=MICPC+1

gig 012056 002471 CMOVE ! WRMEM® TMM? < TML1>>

542 012060 SP MEMX, SELB, SP1E :INITIALIZE _AST XMIT POINTER

(1) 000035 MICPC=MICPC+]

E%i 012060 043236 (MOVE ! SPX ! MEMX! SELB! SP16)

543 012062 LDMA  IMM,SRC :LOAD RCDRESS OF LAST RECV CHAIN

(1) 000036 MICPC=MICPC+1

(1) 00! _IF IDN IMM, IMM

(1) C12062 012522 <¥gg£!Lonnn!1nnz<sncsarr>>

(1) ¢MOVE!LDMAR! IMM? <SRC)>

gi; ooc .ENDC

(i,

C44 012064 MEMINC _IMM,RCL! :SET LP ADDRESS OF FIRST RESV LINK

(1) 2000327 n1cpc=n1cpcli

(1) 012084 2164924 CMOVE ! WRMEM! INCMAR! IMM! <RCL 1>

CYE 012086 MEM  IMM,RCLI

(1, 000CH0 MICPC=MICPC+]

{4 012066 002424 ¢(MOVE ' WRMEM? TMM? <RCL1>>

S4e 012070 Sp MEMX, SELB, SP14

(1) 00004! MICPC=MICPC+]

(1) C12070 043234 ¢(MOVE ! SPX ' MEMX SELB! SP14.

‘el

€47 212372 (OMA _IMM NXTINT :ADDRESS OF NEXT INTERRUPT POINTER 'O MAR

Y 00Co42 HICPC=MICPC4]

L 231 .IF IDN IMM,IMM



106

oM.l COCMP PRSTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE b-7 PRsE: 0073
DUCHGH.MAC  06-DEC-76 11:3d INIT--INIiTIALIZATION ROUTINE
513 212072 010240 <?ggE!LDHRR!IHM!(NXTINT&37?>>
¢ .
5% (MOVE !LDMAR! IMM! <NXTINT>>
5;; 0oc .ENDC
sés 012074 MEMINC IMM, INTSTK : INITIALIZE NEXT INTERRUP™ POINTER
1) 000043 MICPC=MICPC4]
;;; 012074 01BEY2 (MOVE ' WRMEM?! INCMAR! IMM! C INTSTK> >
549 012076 MEM IMM, INTSTK : INITIALIZE INSERTION PGINTER
1 000044 MICPC=MICPC+]
(ii 012076 002842 <MOVE ' WRMEM! TMM! < INTSTK>>
L
c50 012100 BRWRTE IMM, 200 :WRITE THE RUN BIT TO THE BR
(1) 000045 MICPC=MICPC]
5%3 0:2100 00060C (MOVE 'WRTEBR! IMM? <200>>
551 012102 ouT BR, <SELB!OMAIN> tWRITE THE RUN BIT 79 MAINT SR
1) 050046 MICPC=MICPL+]
§%§ 012102 06122i CMOVE 'WROUTX'BR! (SELB! OMAIN>»
552 :FALL INTO IDLE LOOP
g53 001 .IF NDF SLOW
SS4 012104 ALWAYS TEOM2
(1) 000047 MICPC=MICPC+]
éi% 012104 110740 <JUMP!ALCOND? ¢ TEOM2-INIT8300C4> ! < TEOM2-INITS777 2>
€55 .
SSE 012106 REXIT: &p BR, SELB, SP3
(1) 200050 MICPC=MICPL+]
1, 012106 O63223 «MOVE ! SPX!BR!SELB!SP3>
1)
§7

-

8ca .ENDC
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0i2iee

0leiez

0l2lie4
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acl
gl0210

oce
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140820
GCl1

0000&0
000404

000061
Ce0342
000062
111000

000

MACY11 27(1006) I14-DEC-76 16:%4 FAGE &-8 PARGE :

JOb

IDLE--PROGRAM IDLE LOOP

IDLE:

XEXIT:

Ii:

I2:

13:

.SBTTL IDLE--PROGRAM IDLE LOOP

png g?gHgquonggROPRIRTE SERVICE ROUTINES

EUSES STATE POINTERS FOR TMT,RCV,CSR RCTIVITY

BRURTE BR. ¢SELA!SP10> +READ TRANSMIT STATUS WORD FROM SP10 TC ER
MICPC=MICP{+1
¢MOVE 'WRTEBR!BR! <SELA!SP10>>

BRI anon . IF DATA TO SEND-- BRANCH
MICPC=MICPC+1
<JUMP'BRICON? ¢ TMTDA-INITS3000%4> ' < THTDA-INIT3777/2>)
gngpc . ggro? - IF DATA TO SEND-- BRANCH
= +
<§unp:a§ucSNs<rnron-1~17&3000*q>e<rnron-1nxra777/a>>
JIF DF  $LOW
ALWAYS TI
sguoc BR, SELB, SP2
BRWRTE IBUS RCVCON :READ LINE UNIT RECEIVE CGNTROL WCRD
MICPC=MICPC+!

(MOVE!WRTEBR! IBUS! (RCVCON>>

.BRY  BR,SELR,SP3!PRGE!
MICPC=MICPL+]
<JUMP! BR4CON!BR!SELA!SP3!PAGE!>

LDMR IMM, TRBST
MICPC=MICPC4]

D
<ng§ LDMAR'IMM!(TQBST&3??>,
(MOVE!LDMAR! IMM! < TABST>>
.ENDC

.ALWAY MEMX, SELB,0
MICPC= HICPC+1
CJUMP!'ALCOND ' MEMX! SELB! 0>

:BRANCH BASED UPON RECV STARTE

;POINT TO TRBLE UPDATE STATE

.IF NDF SLOW -
STATE  TMTA+2 :GET IDLE TRANSMIT STATE + 1
MICPC=MICPC+]

(MOVE'WRTEBR! IMM! (TMTA+2-INIT8777.2»

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

¢BR'SUB!SP2>

¢ TMTDA ; NON-IDLE STATE
MICPC=MICPC+!
¢JUMP!CCOND! < TMTDR-INIT33000#4> ! <TMTDR-INITS?77/2>>

.ENDC

0074

——— — e
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE -9 PAGE: 007%
DDCHGH.MAC  06-DEC-76& I1:34 IDLE--PROGRAM IDLE LOOP
582 012134 IDLEO: SPBR  IBUS,UBBR,SPO s TIMER EXPIRES?
v 1) 000063 MICPC=MICPC+]
Eig 012134 123620 (MOVE ! SPBRX! 1BUS! UBBR! SPQ>
583 012136 BRY TIMSRV
(1 000064 MICPC=MICPC+]
5{3 012136 113255 «JUMP!BRYCON® « TIMSRV-INIT83000%4> ! ¢ TIMSRV-INIT8777/2>>
584 012140 SP 1BUS, RCVCON, SPO :READ THE RECEIVE CONTROL REGISTER
D 000065 MICPC=MICPC+]
5%? 012140 023240 (MOVE ! SPX! IBUS!RCVCON! SPO>
585 012142 BRWRTE ER AR!SPO .SHIFT IT LEFT
(1) 000066 MICPC=MICPL+]
g;i 0i2142 960520 «MOVE 'WRTEBR!BR! <AA!SPO> >
86 012144 BR? I1 :RECEIVE ACTIVE, DON’T DO PCRT STATUS
(1) 000067 MICPC=MICPC+1
;ig 012144 10345Y4 <JUMP!BR?CON'<11-INIT83000%4> ! <I11-INIT3777/2»
587 012146 LDMA  IMM,PRTST - ADDRESS PORT STATE
1 900070 MICPC=MICPC+1
(1) 001 .IF IDN IMM,IMM
?i% 012146 010211 <?2¥E!LDHRR!IMM!<PRTST&3?7>>
(1) <MOVE!LDMAR! IMM! <PRTST>>
Ei% 000 .ENDC
588 012150 .ALWAY MEMX,SELB,0 : INDEX
(1) 000071 MICPC=MICPC+
;i, 012150 40620 <JUMP'ALCOND'MEMX!SE_B! D>
LdJ



LOB

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:Y4 FAGE 6-10 PRGE: 0076
DOCHGH.MAC  06-DEC-76 11:34 BASSRV---- BRSE SERVICE ROUTINE
590 .SBTTL BASSRV---- BRSE SERVICE ROUTINE
8481 012152 BASSRV: PSTATE NIDLE?
;1) 012152 MEM IMM, ((NIDLE2-INIT8?777/2))
(2 006072 MICPC=MICPC+]
ésg 012152 002533 (MOVE ! WRMEM?! IMM! < (NIDLE2-INIT8777/2>>)>
592 012154 LDMA  IMM,BASE :CLEAR TO MAR SO IT PCINTS TO BASE POINT
1) 000073 MICPC=MICPC+]
(1) 001 IF ION IMM, IMM
g%g 012154 010017 <?gvs'LonnR'xnn-<ansssarr,s
(1) {MOVE ! LDMAR! IMM! <BRSE>>
5{3 000 .ENDC
593 012156 MEMINC IBUS,PORTI :RERD CSRY
(1) 000074 MICPC=MICPC+]
;{; 012156 136500 (MOVE ' WRMEM?! INCMAR? IBUS! <PORT1))
534 012160 MEMINC IBUS,PORT2 :READ CSRS
(i) 0000775 MICPC=MICPC+]
g{; 012160 136520 (MOVE ! WRMEM! INCMAR? IBUS! (PORT2> >
S
595 (0.2162 MEM 1BUS, PORTY
(1) 000076 MICPC=MICPC+]
5{3 012162 122560 (MOVE! WRMEM! 1BUS' <PORTY>>
536 012164 5P 1BUS, INCON, SPO :READ INPUT CONTROL CSR
(1) 000077 MICPC=MICPC+}
E{; 012164 123000 (MOVE ! SPX! IBUS! INCON! SPD>
597 012166 BRWRTE IMM, 100 :CLEAR THE BR
(1 000100 MICPC=MICPC+]
g}; 012166 000500 (MOVE?! unreen'xnn-<1oo>>
538 012170 OUT  BR. <RANDB! OINCON> :CLEAR THE INCONTROL CSR
(1) 000101 MICPC=MICPL+1
Ei; 012170 061260 <nov5'unourx BR! ¢AANDB! OINCON> >
593 012172 OUTPUT  IMM, <120'onooEn> :MASK FOR HDX ANC DTR
(1) 000102 MICPC=MICPC+1
5{; 012172 002133 ¢MOVE ' WROUT ! ITMM! < 120! OMODEM> >
‘i)
e0C 012174 BRWRTE MEMX,SELB :RERD SELB
(1) 000103 MICPC=MICPC+]
gig 012174 040620 (MOVE ' WRTEBR!MEMX! <SELB> >
\
801 012176 BRY RESUME :IF SET RESUME
(1) 000104 MICPC=MICPC+1
fii 012176 103113 ¢ JUMP'BRHCON! ¢RESUME-INIT83000%4> ! CRESUME-INIT8777/2>>
£02 012200 é M, T :LOAD ADDRESS OF TYPE FIELD
(1) 000105 MICPC-MI PC+]
(1) 001 .IF IDN IMM, IMM
(1) 012200 01015! <novz 'LOMAR! IMM! <T8377>>
1l)J
‘15

. IFF
(MOVE !LDMAR! IMM! (T>)

— - . ——— . ——————— - —-—



MOB

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1008) 14-DEC-76 16:Y44 PAGE 6-11 PAGE: 0077
DOCHGH.MAC  0&-DEC-76 11:34 BASSRV---- BASE SERVICE ROUTINE
(i; 000 .ENDC
§
603 012202 MEMIN WRITE START TYPE TO MEMORY
(0 000106 ngc nIéPc¥1
éig 012202 016406 <MOVE'NRMEM'INCMRR!IMM!<6>>
BOY 012204 MEM IMM, 300 sWRITE SELECT AND FINAL TO MEMCRY
‘) 000107 MICPC=MICPC!]
éi; 012204 002700 (MOVE ' WRMEM* IMM! <300>>
605 012206 SP BR, DECR, SP1 s TURN OFF INIT MODE
() 000110 MICPC=MICPL+]
Ei§ 012206 063161 (MOVE ! SPX!BR!DECA! SP1)
606 012210 BS1: BRWRTE IMM, 24l :SET OK TO SEND,STARTMODE AND UNNUM PENDING
(1) 008111 MICPC= E? PCH]
Ei% 012210 000641 <MOVE'W EBR'IMM-<241>>
£07 012212 ALWAYS SA3
(1) 000112 MICPC=MICPC+]
fi% 012212 110737 (JUMP'ALCOND! (SR3-INIT33000%4> ! <SA3-INIT777/2»
608 02214 RESUME: SP IMM, SPY, 4 :SET UP SPY FOR COUNTING NPRS
(1) 000113 MICPC=MICPC+1
Eig 012214 003004 ¢MOVE'SPX! IMM!SP4!4)
609 012216 SP BR, INCR,SP10 :SET UNNUMB MESSRGE PENDING TO
(1) 000114 MICPC=MICPE+1
ff% 012216 063070 <MOVE ' SPX!BR! INCR!SP10>
610 s TRICK TRANSMITTER CODE
g11 012220 LDMA  IMM, BRSE +ADDRESS BASE TABLE ACORESS
(1) 000115 MICPC-HICPC#I
(1) 001 IF IDN IMM,1
Ei% 012220 010017 <?9g£'LonQR'1nn'<anzaa77>>
(1) (MOVE'LDMAR! IMM! <BASE) >
;{; 000 .ENDC
L
el2 0l2222 STATE ruocs :SET TMTR STATE TO ENTER TABLE UPDATE
(1) 000116 MICPC=MICPC+]
(1) Q12222 000743 (MOVE "WRTEBRY IMM? <FUDGE-INIT&777/2>>
613 012224 ALWAYS TBO GO SET UP MXT BITS AND ADRESS OF BASE FOR NPRS
(1) 000117 MICPC=MICPC
gi; 012224 110455 <JUMP? RLCOND'<TBO -INIT33000%4> ! <TBO-INIT&777/2>>
E14 012226 BS2: LDMR  IMM, IMGLO
(1) 000120 nxcpc-nxcpcil
(1) 001 IF IDN IMM, IMM
fii 012226 010154 <?gvs'LonnR'1nn'<1n010&377>>
(1) (MOVE!LDMAR! IMM! (IMG10>>
E{g 000 .ENDC
elS 012230 5P MEMX! INCMAR, RORB, SP10 .RESTORE BIT 1 OF SP10
215 000121 MICPC=MICPC+]

e e o—  — ——— ————— —
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1B:44 FAGE 6-12 PRGE: 0078
DDCHGH.MAC  0&-DEC-76 I1:34 BASSRV---- BASE SERVICE ROUTINE
EH 012230 057310 (MOVE! SPX! MEMX! INCMAR! RORB! SP10>
616 012232 5P MEMX! INCMAR, SELB, SP11 :RESTORE SP1l
(1) 000122 MICPC=M]CPC+]
;ig 012232 057231 CMOVE ' SPX! MEMX ! INCMAR! SELB'SP1 1>
617 012234 SP nenxixncnnn SELB,SP12 :RESTORE SP12
(1) 000123 MICPC=MICPC+1
Ei; 012234 (057232 ¢MOVE ! SPX! MEMX! INCMAR! SELB!SP12)
618 012236 SP nenx'xncnnn SELB, SP1Y4 . RESTORE SP14
(1) 000124 MICPC=MICPC+]
fii 012236 057234 CMOVE ! SPX!MEMX! INCMAR! SELB! SP14) /
613 012240 SP MEMX® INCMAR, SELB, SP16 :RESTORE SP16
(1) 000125 MICPC=MICPC+]
Ei; 012240 057236 (MOVE ! SPX ! MEMX! INCMAR! SELB! SP16)
820 Dl12242 SP MEMX, SELB, SP17 RESTORE SP17
(D) 000126 MICPC=MICPC+]
gig 012242 043237 <MOVE ! SPX ! MEMX! SELB!SP17>
621 0;2244 SP BR, DECR, SP10 s TURN OFF UNNUM MESSAGE PENDING AND
(1) 000127 MICPC=MICPL+]
5{3 0l2244 063170 (MOVE!SPX!BR!DECR!SP10>
p22 : 2ER0 THE BRG
B23 012246 SP BR, DECR, SP1 :CLERR INIT MODE
(0 000130 MICPC=MICPL+1
Ei% 012246 063161 (MOVE!SPX!BR!DECA!SP1>
624 012250 BRWRTE IMM,200 :SET OK TO SEND
(1) 000131 MICPC=MICPC4I
Eig 012250 000600 (MOVE 'WRTEBR! IMM! <200>>
625 012252 ALWAYS SA3
(1 000132 MICPC=MICPC+] _
Eig pl12252 110737 « JUMP!ALCOND! <SA3-INIT83000#4; ! ¢<SA3-INIT8777 /2>



OMC11 DDCMP PROTOCOL IMPLEMENTATION

DCCHGH. MAC

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

012254
012254

C12256
0122586

012260
0l2260
012262
0le2e2
0i2264
0l2ebs

012266

012266

012270

C12270

06-DEC-76 11:34

NIOLE2:

000133
060601

0C!

000134
103141

000
00!

0ag
000135
123400

000136
001620

001

000140
100451

000
001

NIDLEE:
108:

SETDSR:

000
001
NIDLES:

BO7Y

MRCY1l 27(1006) 14-DEC-76_  16:Y4 FAGE 6-13 PAGE
NIDLE2---NO CSR ACTIVITY STATE

.SBTTL NIDLE2---NO CSR ACTIVITY STATE
BRWRTE BR,SELA!SP] :RERD PORT STATUS WORD
MICPC=MICPE+]

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

. IF NOF SLOW
BRY NIDLES ; INTERRUPT PENDING?---BRANCH

MICPC=MICPC+]
¢JUMP!BR4CON! <NIDLES~INIT33000%4> ! <NIDLES-INIT8777/2>>

.ENDC

.IF DF  SLOW
BE:DC OUTINT
SPBER 18US, INCON, SPO ;READ INPUT CONTROL CSR

MICPC=MICPC+]
¢MOVE ' SPBRX ! IBUS ! INCON! SP0)>

BRSHFT ;SHIFT IT RIGHT
MICPC=MICPC+l

(MOVE!SHFTBR! WRTEBR!SELB>

BRY INWAT1 ; IF RQI SET -~ BRANCH

MICPC=MICPC+l
(JUMP!BRYCON? ¢ INWRT1-INIT33000%4> ! CINWAT1-INIT3777/2>>

; TO RE-RERAD THE IN CNTRL REGISTER TO AVQID
;A RACE IN MICRO-P RERD/UNIBUS WRITE

. IF NDF SLOW

ALWAYS IDLE

MICPC=MICPC+l

<JUMP!RLCOND! ¢IDLE-INIT33000%4> ! <IDLE-INIT&777/2>>

.ENDC
.IF OF SLOM

SPBR  1BUS,MODEM,SPQ -READ MODEM CONTRCL CSR

BRWRTE BR,AA'SPO :SHIFT IT LEFT

BRY4 SEtDSR :1F DSR SET, CLEAR FLAS

SE?ﬁ;? BR, SELA'SP10 :READ LINE STATUS WORD

BRA IDLE : START MODE

BRWRTE BR, AA!SPI :READ PORT STATUS WORD

BR] 10(E : INIT MODE 3
BR7 IDLE : DISCONNECT ERROR ALREADY SENT
SPBR  IBUS,MAIN,SP0  :READ THE MRINT REGISTER

BRWRTE BR, ROD!SPO SHIFT LEFT

BRY 10(E LU LOOP -- EXIT

BRWRTE IMM, 100 :WRITE DISCONNECT ERROR

SP BR, AORB, SP1 :FLAG ERROR RECORDED

ALWAYS ERAXX ‘MAKE A CONTROL OUT

BRWRTE IMM,277 :CLEAR DISCONNECT ERROR FLAG
ALWAYS CLRIOL

ENDC

.IF NDF $LOW

PSTATE OUTINT :SET STATE FOR INTERRUPT PROCESSING

0279




co7

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FAGE b-1Y4 PRGE: 0OBC
OCCHGH.MAC  08-DEC-7& 11:34 NIDLE2---NO CSR ACTIVITY STATE

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

(2) 000141 MICPC=MICPC]

gsg 012270 0026!H ¢(MOVE ! WRMEM! TMM? < COUTINT-INIT&777/2) 5>

€S 012272 ALWAYS _IDLE

(13 000142 MICPC=MICPC+!

5i§ 0:2272 100451 (JUMP'ALCOND! ¢ IDLE-INIT33000%4> ! < IDLE-INIT8777/2>)

BEE oo .ENDC



4
D07
DMCI1 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:%4 FAGE 6-15 PAGE: 0081
DCCHGH.MAC  08-DEC-76 11:34 INWAIT---WAIT FOR RQI TO CLEAR
668 .SBTTL INWAIT---WAIT FOR RQI TO CLEAR
869 012274 INWRIT: SPBR  IBUS, INCON,SPQ ‘READ INPUT CONTROL CSR
1) 000143 MICPC=MICPC+]
g;; 012274 123400 (MOVE ! SPBRX! IBUS! INCON! SPQ>
67C 012276 BRWRTE BR, <RA!SPD> .SHIFT IT LEFT
(1) 000144 MICPC=MICPL+1
§§§ 012276 060520 (MOVE 'WRTEBR!BR! <AR!SPO> >
i
671 012300 BR? NIDLE3 : INTERRUPT ENRBLE HRS BEEN SET
(1) 000145 MICPC=MICPC+]
Eii 012300 103550 (JUMP'BR7CON! <NIDLE3-INIT33000%4> ' <NIDLE3-INIT8777. 2>,
672
675 012302 INWATL1: SPBR  IBUS, INCON,SPO :READ THE INPUT CONTROL CSR
(1) 000146 MICPC=MICPC+]
Eig 012302 123400 (MOVE ! SPBRX! 1BUS! INCON! SPO>
£74 012304 BR? INWAT2 :READY IN STILL SET
(1) 000147 MICPC=MICPC+]
gii 012304 103557 ¢ JUMP!BR7CON! C INWAT2-INIT33300%4> ! < INWAT2-INIT8777/2>>
\
675 0i2306 NIDLE3: PSTATE INWATI - UPDATE STATE TO INPUT
(1) 012306 MEM IMM, < CINWAT1-INIT8777/2>3
(2) 000150 MICPC=MICPC+1
(s; 012306 002546 (MOVE 'WRMEM! IMM! ( CINWAT1-INIT3777/2>>)
{
676 012310 3RWRTE BR,RA!SPO sSHIFT CSR LEFT
(1) 000151 MICPC=MICPL+1
g{; 012310 060520 (MOVE 'WRTEBR!BR! (RA!SPO) >
L
877 012312 BR? ININT
(1) 000152 MICPC=MICPC+1
(1) 012312 117480 ¢JUMP!BR7CON? ¢ ININT-INIT33000%4> ' < ININT-INIT8277/23>
\A)
678 012314 PSTATE INWAIT :UPDATE STATE PGINTER TQ NC INTERRJUFT SEMNERATED
(1) 012314 MEM IMM. << INWRIT-INIT8?77/2>}
(2) 000153 MICPC=MICPC+]
ES; 012314 002543 ¢MOVE ' WRMEM! TMM! < (INWRIT-INIT8777/2>>>
679 012316 NIOLEY: BRWRTE IMM,200
(1) 000154 MICPC=MICPC+]
Ei; 012316 000600 <MOVE 'WRTEBR! IMM! (200> >
680 012320 ouT BR, RORB! OINCON :SET THE ROY!
(1) 000155 MICPC=MICPL+]
E;g 012320 0613G0 (MOVE ! WROUTX! BR! ¢AORB! OINCON> >
i)
e81 012322 ALWAYS IDLE
(1) 000156 MICPC=MICPC+1
Ei? 012322 100451 ¢JUMPYALCOND! < IDLE-INIT33000%4> ! < IDLE-INITS777 /25>
)
682 :
683 012324 {NWAT2: BRSHFT :SHIFT THE BR RIGHT
(1) 000157 MICPC=MICPC+1
(1) 012324 00Ie20 ¢MOVE ! SHF TBR ! WRTEBR!SELE>



EQ7

OMC11 ODCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) I4-DEC-76 16:Y4 FAGE &-16 PRGE: 0082
OOCHGH.MAC  0b-DEC-76 Il:3M4 INWAIT---WAIT FOR RGI T0 CLEAR

(1)

684 00i .IF OF S$LOMW

685 BRY NIDLEG :RGI SET--- GO AWAY

686 00C -ENDC

87 001 "IF NDF SLOW

688 012326 BRY IOLE

1) 000160 MICPC=MICPC+]

;ig 012326 103051 ¢JUMP!BRYCON! < IDLE-INIT33000%4> ! ¢ IDLE-INIT8777/2>>
\

&89 812 38 PSTATE INSRV :SET NEXT STRTE TO INPUT SERVICE
(1) 01233 MEM IMM, ( CINSRV-INIT3777/2>>

(2) 000161 MICPC=MICPC+]

?S; 012330 002563 (MOVE !WRMEM! IMM! < C INSRV-INIT8777/2> >

£90 012332 ALWAYS IDLE

(1) 000162 MICPC=MICPC+]

gig 012332 100451 <JUMP'ALCOND? < IDLE-INITS3000%4> ! < IDLE-INIT&777/2>>
(1)

391 000 .ENDC

692 012334 INSRV: SPBR  IBUS, INCON,SPO -READ THE INPUT CONTROL CSR
(1) 000163 MICPC=MICPC+]

Ei; 012334 123400 (MOVE ! SPBRX ! 1BUS! INCON! SPQ>

€93 012336 8R1 308 . --SENSE OR BASE
(D 000164 MICPC=MICPC+1

E{i 012336 102600 ¢JUMP!BRICON! <338-INIT83000%4> ! < 308-INIT8777/2>>

B34 012340 BRO 108 :CNTL I

(1) 000165 MICPC=MICPC+1

gi) 012340 102172 <JUMP!BROCON! < 108-INIT33000%4> ! < 10§-INIT877772>>
(13

695 012342 BRSHF T :MUST BE BR/CC-SHIFT FOR IN OR OuT
(1} 000166 MICPC=MICPC+]

fi) 012342 001620 <MOVE ! SHF TBR! WRTEBR! SELB>

696 (012344 BRI 15§

(1) 00067 MICPC=MICPC+1

gig 012344 102574 < JUMP!BRICON! < 158-INIT33000%4; ! < 158-INIT8777/2>>

637 012346 PSTATE TBASRV : TRANSMITTER

(i) 012346 MEM IMM, < <TBASRV-INIT8777/2>}

(23 000170 MICPC=MICPC41

ES% 012346 002700 ¢MOVE 'WRMEM! IMM! ¢ ( TBASRV-INIT8777/2>>>

898 012350 ALWAYS 208

(1 000171 MICPC=MICPC+1

%}g 012350 100575 (JUMPYALCOND' <208-INIT83000%4> ! <208-INIT8777/2>)
i)

£93 012352 108:  PSTATE CTLSRY

(1) 012352 MEM IMM, < <CTLSRV-INIT8777/2>>

(2) 000172 MICPC=MICPC+]

554 012352 002657 (MOVE ' WRMEM! IMM! (CCTLSRV-INIT&7772>>

708 012354 ALWAYS 208

(1) 000172 MICPC=MICPC+1

(i, 012354 100575 (JUMP'ALCOND! < 208- INIT83000%4> ! <20§-INIT8777-2>>



FO?¥

OMC11 DODSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:44 FAGE 6-17 PRGE: 0082
ODCHGH.MRC  0&-DEC-7& 11:3 INWAIT---WAIT FOR RQI TO CLEAR

(1)

701 012356 15%; PSTATE RBASRV

t13 012356 MEM IMM. < <RBASRV-INIT8777/2>»

(e 00G174 MICPC=MICPCH!

;g) 012356 QC2721 CMOVE ! WRMEM? TMM? < (RBRSRY-INIT8777/2>»>

(e

702 012360 208: BRWRTE BR,SELR!SPI1 . INIT MODE

1) 000175 MICPC=MICPL+1]

gi; 012360 060801 ¢MOVE!WRTEBR!BR! <SELR!SP1*>

703 012362 BRO PROCER :IF INIT MOCE--ERROR

(N 000176 MICPC=MICPC+]

5i§ 012362 102201 «JUMP*BROCON! (PROCER-INIT83000%4> ! (PROCER-INIT8777/2>>

704 012364 ALWAYS IDLE

(1) 000177 MICPC=MICPC+]

Eii 012364 100451 ¢JUMPtALCOND! ¢ IDLE-INITS3000%4> ! (IDLE-INIT&777/2>>

705 012366 30§: BRO INSRV! : IF BRSE---PROCESS

(1) 000200 MICPC=MICPC+]

413 012366 102211 ¢JUMP!BROCON? < INSRV1-INIT83000%4>! ¢ INSRVI-INIT8777/2>)>

{1

706 0i2370 PROCER: PSTATE NIDLE2 :RESET PORT STATUS

‘1) 012370 MEM TMM, ¢ (NIDLE2-INIT8777/2))

(2} 000201 MICPC=MICPC+]

;Sg 012370 002533 : (MOVE ! WRMEM! IMM! < <NIDLE2-INIT3777/2> %)

l

707 012372 BRWRTE IMM, 100 :CLEAR INPUT CONTRCL CSR

L) 000202 MICPC=MICPC+]

g;; 012372 000S00 (MOVE 'WRTEBR! IMM? ¢ 100>>

708 012374 out BR, RANDB! OINCON ¥

1) 300263 MICPC=MICPL+]

:%) 012374 061260 (MOVE ' WROUTXBR! <AANDB? OINCON> >

{1

709 (012376 LDMA é“" ¢ (RTHRS+3> » : ACDRESS ERRCR LINK

(1 000204 MICPC=MICPC}1

(1) ac1 .IF IDN IMM, IMM

ff? 012276 010177 <?2¥E!LDMQR§IHM!<<RTHRS+3'337?>>

) .

(1) (MOVE ' LDMAR! IMM! ((RTHRS+3>>

E{g 500 .ENDC

710 012400 MEMINC IMM,2

‘1) 000205 MICPC=MICPC+]

éi; 012400 Ql1e402 (MOVE ! WRMEM! INCMAR?! IMM! <2 1>

7i. o0l2402 MEM IMM, O

15 00020& MICPC=MICPC]

Efi 012402 002400 <MOVE ' WRMEM! IMM! <0>>

L

712 012404 OUTPUT MEMX, SELB! OMODEM :CLEAR DATA TERMINAL RERCY

(13 000207 MICPC=MICPC+]

(1. 012404 042233 «MOVE ' WROUT ! MEMX ! < SELB! OMODEM> >

~3
»
| (R K

<1240t LWAYS RCEXX :POST THE ERRCR - FRVAL



DMC11 DDCMP PRCTOCOL IMPLEMENTRTION

OCIHGH. MRS

[T an T AN FATY o o)

N Y R |
P ops papapeoPt Pt pd PPt P o paPapP-aPus

CEERNRNSY o LW RPN | ) PN RPN o SERNPE Ne)

[N SIS

Cle406
81ev10
212410
0la412
dladle
Cla4l4
Cl241y

06-DEC-76 [1:34

0oce

10
114524

000211
080801

200212
10207

300213

1CCeC.

MACY1l 2

---

GO7

701006) 14-DEC-76 16:44 FAGE b-18 PRGE :

INWARIT---WARIT FOR R3I TO CLEAR

INSRVI:

MICPC=MICPC+l
(JUMP!ALCOND! <RCEXX-INIT33000%4. ! (RCEXX-INIT8777/2,>

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

BRO BRASSRY
MICPC=MICPC+l
(JUMP!BROCON! (BRSSRV-INIT830C0#4> ! < BASSRV-INIT8777/2>>

ALWRYS PROCER ;NO - PROCEDURE ERROR
MICPC=MICPC+l
<JUMP!ALCOND! \PROCER-INIT33000%4> ! <PROCER-INITS777 /2"

3i8j-



HO?

OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1008) 14-DEC-76 16:94 FAGE b-19 PRSE: 328¢
ACHGH.MAC  06-DEC-76 11:34 OUTINT---SET UP OUTPUT INTERRUPT [RDYC]
718 .SBTTL OUTINT---SET UP OUTPUT INTERRUPT [ROYS]
713 012416 OUTINT:
720 001 .IF NDF $LOW
721 012416 PSTATE PINT2
‘1) 012416 MEM IMM, C(PINT2-INIT&777/2%)
(2 C0214 MICPC=MICPC+]
;g; 0i2416 002631 <MOVE ' WRMEM® IMM! < (PINT2-IN1T8777/2> %>
732 000 .ENDC
723 601 .IF DF SLOW
234 PSTATE OUTWAIT :PORT STATUS TO WAITING FOR GuT
735 GO0 .ENDC
738 : COMPLETION .
727 012420 LOMA  IMM, NXTINT :ADDRESS OF NEXT INTERRUPT POINTEF
(1) 000215 MICPC=MICPC+]
NG 001 .IF IDN IMM, IMM
Hiom%ocmac <¥guwmhmuwnmwnn
) <MOVE ! LDMAR! IMM? (NXTINT) >
(1) 200 .ENDC
(12
728 012422 LOMA  MEMX,SELB :NEXT INTERRUPT
58 000216 MICPC=MICPC+]
(i 001 .IF IDN MEMX, IMM
g{g <?E¥E!LDMRR!1MH!<SELB&37?>>
(1) 012422 050220 <MOVE ! LOMAR! MEMX! (SELB>>
g{; 500 _ENDC
729 D124a4 SP 1BUS, OCON, SPO :READ THE OUTPUT CONTROL 2SR
8! 900217 MICPC=MICPC+]
gig Ol2424 123040 (MOVE ' SPX! IBUS' OCON! SP0»
730 012426 ouT (MEMX! INCMAR> , ¢AORB! 00CON> -WRITE TME OUT CONTROL oSR
(1) 000220 MICPC=MICPC+1
g{; Cile42e 0s5302 (MOVE ' WROUTX ! MEMX ! INCMAR! < AORB! GOCON> »
vd)
731 212420 LOMA  MEMX,SELB : ADDRESS LINK
(1) 000221 MICPC=MICPC+]
(1) 001 .IF IDN MEMX, IMM
gi; <?9gE!LonnRstnn!<ssLaaa77>>
J -
(13 012430 050227 <MOVE ! LDMAR! MEMX! <SELB>>
gi; 500 .ENDC
)
732 DieN32 BRWRTE <BR!INCMAR>, <RA!SPD> :KICK PAST LINK STATUS BYTE
(1, 0goze2 MICPC=MICPC+]
gi; 01243z (Q74E3¢ ¢MOVE 'WRTEBR!BR! INCMAR! <RA!SPO>>
733 .SHIFT CSRO IMAGE LEFY
734 - %%%00 NOT CHANGE BR UNTIL BR7¥#»
735 012434 ouT (MEMX! INCMAR> . <SELB!OPOR} 1> :WRITE LCW BYTE OF BR TQ C3R
(1 0002232 MICPC=MICPC+]
{1, 012434 0S52eh «MOVE WROUTXYMEMX ! INCMAR! (SELB!OPORT1>)>
r .
73t C1243% ouT (MEMX! INCMAR: , <SELB! OPORT2) -WRITE HIGH BYTE JF BA TO <SR



107

IMC11 CDCMP PROTOCOL IHPLEHENTRTTON MACY11l 27(1006) 14-DEC-76 16:4Y4 PAGE 6-20 PRGE: 008k
DOCMGR.MAC  Jb-DEC-76 I1:3 OUTINT-=-SET UP OUTPUT INTERRUPT [RDYQ]
1) 000224 MICPC=MICPC+]
(1) Clav3e (055225 (MOVE ' WROUTX ! MEMX ! INCMAR! < SELB!OPOR™2> >
1)
757 012440 ouT (MEMX! INCMAR> , <SELB! OPCRT%> :WRITE HIGH BYTE oF COJUNT TO ISR
() 000225 MICPC=MICPC+]
g“ 012440 055227 (MOVE ' WROUTX Y MEMX ! INCMAR® <SELB!OPORTY>>
738 012442 ouT (MEMX! INCMAR> , <SELB! JPORT2> :WRITE THE LOW BYTE OF CCUNT
1) 000228 MICPC=MICPC+1
;%; glay42 0SE23E «MOVE ' WROUTX ! MEMX ! INCMAR? ¢(SELB'OPCRT3>
739 s KEAHERE 1S BR7®##
740 012444 BR? PEL : INTERPJPT ENABLE 1S SET
(1) 000227 MICPC=MICPC+]
Eii Dlg444 103757 «JUMP!BR7?CON! (PE1-INIT83000%4> ! (PE1-INIT8777/2>>
741 : GENERATE AN INTERRUPT
242 001 .IF NDF S$LOW
743 0l2446 ALWAYS IDLE
(1) 000230 MICPC=MICPC+1
gg} 012446 100451 CJUMP! RLCOND'(IDLE ~INIT83000%4> ! < IDLE-INITS777/2>
744 052450 PINT2: PSTATE OUTWAIT
(1) 012450 MEM IMM, < (OUTWAIT-INIT8777/2>>
(2) 000231 MICPC=MICPC+!
5;; 012450 002682 <MOVE ! WRMEM! TMM! < COUTWAIT-INIT8777/2> >
745 000 .ENDC
74E 001 .IF OF S$LOM
7ag 060 PINTEE enoc
248 012452 “ (OMA_ IMM NXTINT - ADDRESS NEXT INTERRUPT QUEUE
013 000232 MICPC-MICPC#
) 001 IF IDN IMM, IMM
Eii 012452 010240 <?9VE'LDMQR'IMM'<NXTINT&37/>>
(1) <MOVE'LDMAR! IMM! (NXTINT»>
g{; 000 .ENOC
§
750 012454 SP MEMX, SELB, SPO . COPY ADDRESS FOR NEXT INT TO SPO
(1) 000233 MICPC=MICPC+}
Ef% 012454 043220 «MOVE ! SPX ! MEMX! SELB! SPD>
751 012456 MEM IMM, INTSTK : ASSUME WRAP AROLND CASE
(1) 000234 MICPC=MICPC$1
gi) 012456 002642 (MOVE ! WRMEM? TMM? ( INTSTK)>>
J
752 012460 BRWRTE IMM, ((MMEND-2>> : ADDRESS OF LAST INT IN STACK
(13 000235 MICPC=MICPC+1
gi; 012460 000776 (MOVE ! WRTEBR! IMM! ¢ (MMEND-2> >>
753 012462 CMP  BR,SPO . SHOULD WE WRAP
(1 000236 MICPC=MICPL+1
g%; 012462 080360 <SUBTC'BR!SPQ>
vdJ
754  Cl24eM4 2 5§ : YES~--BRANCH
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ODCMP PROTOCOL IMFLEMENTRTION

MRC

glayeH
012466
012466
012470
012470
0la4r2
012472
C12474

012474

012476
012476
012500
012500
012502
012502
012504
C12504
012506
012506
£12510
0igslo

06-DEC-76 11:34

000237
101642

000242
04322C

000243
001
010241

200

000s44
040360

00024;
10184

000246
100451

000247
000757

000250
0e3zel

00
il

Ul(ﬂ

—p—

g2
g4

MACY1l 27(1006) I4-DEC-76 1b:44 FAGE &-21 PRGE :

JO7

OUTINT---SET UP OUTPUT INTERRUPT (ROYQ]

S%:

108:

CLRIDL:

MICPC=MICPC+l
(JUMP!ZCOND* <5$-INIT33000%4> ! <(S8-INITE777/2>

BRWRTE IMM,2 ;OFFSET FOR NEXT POINTER

MICPC=MICPC+]
(MOVE!WRTEBR! IMM!<2>>

MEM BR, ADD! SPO
MICPC=MICPL+1
¢MOVE ! WRMEM! BR? <ADD' SPO> >

SP MEMX , SELB, SPQ
MICPC=MICPC+]
(MOVE ! SPX! MEMX! SELB! SPD>

LOMA  IMM, NXTSP
MICPC=MICPC+]

IF IDN IMM, IMM
(HOVE'LDHRR'Inn'<NXTSP&37?>>

IFF
(MOVE ' LDMAR! IMM! (NXTSP>)»
.ENDC

;UPDATE POINTER
; COPY POINTER TO SPO

:PICK UP START OF IN QUEUE

CMP MEMX, SPO

MICPC=MICPC+]

¢SUBTC!MEMX!SPD)
cpc i s . IF EQUAL--CLEAR INT PENDING
unP'zcono-<1os -INIT33000%4> ! < 10$-INIT8777.2>>

ALWAYS IDLE
MICPC=MICPC+l
CJUMP!ALCOND! (IDLE-INITS3000%4) ! <(IDLE-INITR?77/2>>

;MASK TO CLERR INT PENDING

; COMPRRE TO END

BRWRTE IMM, 357
MICPC=MICPC+1
¢MOVE 'WRTEBR! IMM! (357>

SP BR, RANDB, SP1
MICPC=MICPL+]
(MOVE ' SPX!BR! AARNDB!SP1>

ALWAYS IDLE
MICPC=MICPC+1
CJUMP'ALCOND! < IDLE-INIT33000#4> ! <IDLE-INIT8777/2%>

cogz



DMC11l DDCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

CCHGH. MARC

N

Ll e e i L ot I T e e et T e e N eSS N T ol Al T ¥ 0 ot s o
[ ] ¢ AL SRV ¥ ) RN of N PR T @ TV e [ « RSP RIRL N T, o}

e

s N o AN s NN/ e SNINI NI NN

Clesie
g1esie

gi2s14
QleSiy

012516
012516
012520
0l25ed
giztel
gl2se2

000252
12344C

001

0oo
g0l

00Ce53
103451

oce
000254
000500

000255
0bl2e2

000256
100e71

OUTWRI: SPBR IBUSIOCON,SPD

KO?

MACY1l 27(1006) 14-DEC-76 1b:Y4 FPAGE 6-22 PRGE :
OUTWRI--WAIT FOR RDYO TO GO AWRY

.SBTTL OUTWAI--WRIT FOR RDYO TO GO AWAY

;RERD OUTPUT CONTROL CSR
MICPC=MICPC+

<MOVE ! SPBRX® IBUS!OCON!SPO>

.IF DF SLOW
BR; NIDLEB ;ROY0 SET --GET QUT

.ENOC

. IF NDF SLOW

BR? IDLE

MICPC=MICPC+]

(JUMP!BR7CON! (IDLE-INIT33000%4> ! <IDLE-INITE777.72>>

.ENDC
BRWRTE IMM, 100 -CLEAR CONTROL BITS
MICPC=MICPC}]

(MOVE 'WRTEBR! IMM! (100>

ouT BR, 00CON! RANDB
MICPC=MICPL+]
(MOVE 'WROUTX!BR? <OOCON! AANDB>>

RALWARYS INSI13
MICPC=MICPC+]
<JUMP!ALCOND! < INS13-INIT33000%4> ! <INS13-INIT8777/2:>

coge



LO7

OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:44 FRGE &-23 PRGE: 00B9
DOCHGH.MAC  06-DEC-76 I1:34 CTLSRV--CNTL I SERVICE
778 .SBTTL CTLSRV--CNTL I SERVICE
779 012524 CTLSRV: SPBR  IBUS,PORTY,SPO :T0 SPO
(1) 000257 MICPC=MICPC+!
5i§ p12524 123560 (MOVE ! SPBRX! IBUS! PORTY!SPQ>
780 012526 BRSHFT
e 000260 MICPC=MICPC+]
Eig 012526 001620 CMOVE ! SHF TBR! WRTEBR! SELB>
78] 012530 BRI HDSEL :IF SET IS HALF DUPLEX
(D 000261 MICPC=MICPC+]
(i; 012530 102754 <JUMP!BRICON! ¢HDSEL-INIT83000%4> ! (HDSEL-INIT8777/2>> |
{
782 012532 OUTPUT  IMM. ¢ 100* OMODEM) :MASK DTR, TURN OFF HOX
(1 000262 MICPC=MICPC41
Ef% 012532 002113 (MOVE 'WROUT! IMM* < 100! OMODEM> >
783 012534 INS11: BRWRTE DP,<SELAR!SPO> :RESTORE THE CNTL WORD !
(1) 000263 MICPC=MICPL+1
E;g 012534 060600 (MOVE'WRTEBR'DP! <SELA!SPD> > ,
f?? 012536 000 e?gpc nrgngI . IF SET IS BOOT '
64 M = +
Eig 012536 102273 < JUMP'BROCON! <CBOOT-INIT83000%4> ! <CBOOT-INIT8777/25>
785 012540 INS12: SP 1BUS, INCON, SPO :READ THE INPUT CONTROL CSR
(1) 000265 MICPC=MICPC+]
g%g 012540 123000 (MOVE ! SPX! 1BUS! INCON! SPO>
()
786 012542 BRWRTE IMM, 100 :ZERO THE BR REGISTER EXCEPT INT ENRBLE
(1) 000266 MICPC=MICPC+]
Ei% 012542 000500 CMOVE 'WRTEBR? IMM! <100)>
787 012544 ouT BR, (RANDB'! OINCON> :CLEAR IN CONTROL CSR
(1) 000267 MICPC=MICPE+1
iig 012544 061260 (MOVE 'WROUTX!BR! <RANDB! CINCON>>
788 012546 LDMA  IMM,PRTST : RODRESS PORT STATE
(1) 000270 MICPC=MICPC+l
(1) 001 JIF ION IMM. IMM |
§i§ Ol2s4e 010211 <?ggE!LOMQR!IMH!<PRTST&377>>
(1) (MOVE'LDMAR! IMM! ¢(PRTST>>
E{; 0oo .ENDC
|
789 012550 INS13: PSTATE NIDLE2
(13 Glesco MEM IMM, C(<NIDLE2-INIT8777/2>>
(23 000271 MICPC=MICPC+]
cg; 012550 002533 CMOVE ! WRMEM! TMM! < (NIDLE2-INIT8777/2)>>
\e)
Gy USSR ar R CPeoMIChEs ]
J =
Ei? 012552 1004S] <JUMPYALCOND! < IDLE-INIT33000%4> ! < IDLE-INIT8?777/2>> v :
791 :
792 ol2ssy CBOOT: BRWRTE IMM,200 :MASK FOR BOOT MODE
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OMCIL DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 FPAGE 6-24 PRGE: 0090
DOSHGH.MAC  06-DEC-76 11:34 CTLSRV--CNTL I SERVICE

(1) 000273 MICPC=MICPC+1

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

{

793 012556 SP BR, AORB, 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 IOLE

i) 000275 MICPC=MICPC4I

Ei; 012560 000604 (MOVE ' WRTEBR! IMM! <204>»

795 012562 SP BR, SELB, SP10 :IN LINE STATUS

(1) 000276 MICPC=MICPL+]

g}g 012562 063230 (MOVE'SPX'BR!SELB!SP1>

796 012564 ALWAYS INSI2

(1) 000277 MICPC=MICPC+]

(1} 012564 10085 <JUMPYALCONDI < INS12-INIT33000%4; ' ¢ INS12-INIT8777/25>
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DDCHGH. 06-DEC-76 11:34
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MAC

012566

012566

012570

012570

012572
012572

012574
012574

012576
012576
012600
012600
012602
0lee0e
0l2604
0.2604
0i2606

0leb0b

012610

012610
0izel2

000300
00l
010070
0Cco

000301
001

053220
000

82830t
00303
14543

00030H
136500

000305
136520

000306
136560

000307
136540

0%
010070

0ao

000311
002471

00o312

MACY1l 27(1006)

NO?

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

PAGE :

.SBTTL TBRSRVE-TRRNSMITTER BUFFER RDDRESS SERVICE

TBASRV: LDMA IMM,E

MICPC= nrcpcix
If

IDN IMM, IMM
<?g¥E'LDMRR'IMM'<ETC&377>>
(EOVE!LDHRR!IMM!(ETC))

LDMA  MEMX. <SELB!SPX!SPO>
MICPC=MICPC+]
.IF IDN MEMX,!I

<M9gE'LDMRR inn-<SELs'spx-SPosa77>>

)
<MOVE !LDMAR! MEMX ! <SELB!SPX!SP0>)>
.ENDC

HEH%NC IMH
8 E N&HEN'*NCHRR'IHM'(1>)

BRWRTE (IHH'INCMRR) TMLB
MICPC=MICPC+1
(MOVE!WRTEBR! IMM! INCMAR! <TMLB> >

MEMINC IBUS,PORTI
MICPC=MICPC+!
<MOVE ' WRMEM! INCMAR! IBUS! <PORT1)>>

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

MEMINC IBUS,PORTY
MICPC=MICPC+]
(MOVE ! WRMEM? INCMAR? [BUS! <PORTY>>

ggg;ggﬂléggglpoara

(MOVE!WRMEM! INCMAR® IBUS! (PORT3>>
LOMA IMM.ETC

FIEPLITECH
(?ggE'LDHRR IHM'(ETC&3’7>)

(MOVE!LDMAR! IMM! <ETC>>
.ENDC

MEM IMM, TMLI
MICPC=MICPC+]
¢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 WRRP RROUND

;END OF CHARIN®

0091

> o - = -

o ——————————————— . —— -



BOS

OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:494 PAGE b-26 PRGE: 0092
DCSHGH.MAC  0&-DEC-76 I1:34 TBASRV--TRANSMITTER BUFFER ADORESS SERVICE

E{; 012612 060380 (SUBTC!BR!SPO>

811 012614 2 108 :IF YES--BRANCH

(1) 00G313 MICPC=MICPC+l

Eig 012614 101716 ¢TUMP'ZCOND! < 108-INIT83000#4> ! < ,08-INIT3777/2>)

Bl12 012616 BRWRTE IMM,6 : QUEUE ENTRY LENGTH

(1) 000314 MICPC=MICPC+]

5%; 012616 0O00H06 (MOVE 'WRTEBR? IMM! (&>

la

813 012620 MEM BR, ADD! SPO :UPDATE THE END POINTER IN MEMORY

(1) 000315 MICPC=MICPL+]

E{; 012620 062400 <MOVE ' IRMEM! BR! <ADD! SPO>>

84 012622 108:  BRWRTE IMM,2 . NUMBERED MSG PENDING MASK

(1) 000216 MICPC=MICPC+1

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

815 (012624 SP BR, ACRB, SP10 : UPDATE LINE STATUS

(1) 000317 MICPC=MICPL+1

g{; 012624 063310 (MOVE'SPX!BR!ACRB!SP10>

816 0i2626 ALWAYS INS12

1) 000320 MICPC=MICPC+1

‘i) 012626 10085 ¢JUMPTALCOND! < INS12-INIT33000%4> 1 < INS12-INIT&777,/25)



OMC1l COCMP PROTOCOL IMPLEMENTRTION

DCCHGH. MAC
818
gi? 012630
3¢
‘1) 012630
(1)
(1)
1)
(1)
gfg 012632
(1)
(1)
(1)
(1) 012832
(1
(1)
821 012634
(1) o12634
§§§ 012636
Eii 012636
Sf? 012640
{
(1) 012640
(1)
824 012642
{
(1) o12642
825 012644
J
(1) 012644
(1)
B3¢
827 012846
(1)
(1)
(1) 012646
(1
(1)
(1)
(13
B28 012650
(1)
(1 012650
}
??? 012652
(1) 012652
é;é 012654

06-DEC-76 11:34

coo
000322
00l
053220

000

000323
016401

000324
136500

000325
136520

000326
136560

000327
136540

000330
001
010023
000

000331
002424

000332
000462

000333

A.

CO8
MACY!l 27(1006) 14-DEC-76 16:44 FPAGE
RBASRV--RECEIVE BUFFER ADDRESS SERVICE

b-2?

.SBTTL RBASRV--RECEIVE BUFFER ADDRESS SERVICE

RBASRV: LDMA  IMM.ERC
MICPC=MICPCH]
.IF ION IMM, IMM
<?ggssLonnn!1nn:<ERC&377>>
(MOVE ' LDMAR! IMM? <ERC> >
.ENDC

LOMA  MEMX, <SELB!SPX!SPQ>
MICPC=MICPC+|
.IF IDN MEM

; RODRES END OF RECEIVE CHRIN

:GET THE PCINTER 70 LINK

EMX, IMM
<?ggE!LonnR!Inns<SELB!SszSP0&3?7>>

(MOVE ! LDMAR! MEMX ! (SELB! SPX!SP0> >
.ENDC

MEMINC IMM, 1
MICPC=MICPC41
CMOVE ' WRMEM! INCMAR! IMM! ¢ 1)

MEMINC 18US,PORT!
MI.PC=MICPC+]
+MOVE ! WRMEM! INCMAR? IBUS! <PORT1>>

MEMINC 1BUS,PORT2
MICPC=MICPC+!
(MOVE ' WRMEM® INCMAR® IBUS! <PORT2>>

MEMINC IBUS,PORTY
MICPC=MICPC+]
(MOVE ! WRMEM! INCMAR! IBUS! <PORTHY>)>

MEMINC IBUS,PORT3
MICPC=MICPC+]
(MOVE ! WRMEM® INCMAR! IBUS! <PORT3>>

; :NOTE _INVERTED ORDER OF PORT 3 AND PORTH

(OMA  TIMM.E
MICPC=MICPC}]
.IF IDN IMM, IMM
<H9VE!LDHRR!INM!(ERC&37?>>

. IFF
<MOVE'LDMAR! IMM! <ERC>>
.ENDC

RC

MEM IMM,RCLI
MICPC=MICPC+1
CMOVE *WRMEM! IMM! <RCL1>>

BRWRTE IMM,RCL?
MICPC=MICPC1
(MOVE'!'WRTEBR! IMM! <RCL7>>

CMP BR, SPO
MICPC=MICPL+1

:ARSSUME WRAP RRCUND CRSE

;GET RDDRESS OF END OF CAHIN ARER

:CHECK FOR END

PAGE :

0092
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MC11 DDIMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 PAGE 6-28 PAGE: 0094
CIHGH.MAC  0&-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

Efg 012654 060360 (SUBTC!BR!SPD>

831 012656 2 INS12 . IF EQUAL BRANCH

(1) 006334 MICPC=MICPC+]

éig 012656 101665 CJUMP1ZCOND® < INS12-INIT33000%4> ! (INS12-INIT8777/2>)

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

(1) 000235 MICPC=MICPC+1

fﬁ 012660 000405 <MOVE 'WRTEBR! IMM! (5>>

833 012862 MEM BR, ADD! SPO cL.

(1) 000336 MICPC=MICPL+]

5%§ 012662 062400 <MOVE ' WRMEM' BR! ¢<ADD' SPO>»

834 012664 ALWAYS INS12 SEXIT

(1 000337 MICPC=MICPC+]

E%; 012664 100665 ¢JUMP'ALCOND! ¢ INS12-INIT33000%4> ! (INS12-INIT8777/2))

835 012666 RAl:  BRWRTE IMM, 317 :MASK TO CLEAR START MCCE AND CLR ACTIVE

(1) 000340 MICPC=MICPC4]

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

83 0:2670 SPBR  BR,AANDB.SP10 :CLEAR BIT IN LINE STATUS WORD

S 000341 MICPC=MICPC+1

g%; 012670 063670 (MOVE ' SPBRX! BR! ARNDB! SP10>

837 012672 RA3:  BRWRTE IMM,D .CLEAR BR

{1) 000342 MICPC=MICPC+]

5{3 012672 000400 (MOVE'WRTEBR! IMM! ¢0>>

838 012674 SP BR, SELB.SP13 :SET NUMB MESSARGE TYPE IN SF!3

(1) 000343 MICPC=MICPL+]

fi% 012674 063233 (MOVE ! SPX!'BR!SELB!SP13

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

(1) 000344 MICPC=MICPC+!

(1) 012676 000424 (MOVE ' WRTEBR?® IMM! (RCVB-INIT8777/2)>)

84C 012700 ALWAYS REXIT

(1) 000345 MICPC=MICPC+1

ff; 012700 100450 ¢JUMP'ALCOND? (REXIT-INIT8300C*4> ! (REXIT-INITS777 25>

841 ;

842 00! '1F NDF SLOW

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

(1) 000346 MICPC=MICPL+1

gig 012702 060530 (MOVE ! WRTEBR!BR! <AR!SP10>>

J

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

(13 000347 MICPC=MICPC+1

Eii 012704 10335} ¢JUMP!BRYCON! <5§-INITR3000%4> ! <S§-INIT8777/2>>

B4S 012706 ALWAYS IDLE

{17 000350 MICPC=MICPC+1

(1, 012706 1004E1 <JUMP'ALCOND! < IDLE-INIT83000#4> ! <IDLE INIT8777/2>>

DY)

84E 012710 5%: BRWRTE IMM,327 : CLERR START MODE
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OMC11 DDIMP PROTOCOL IMPLEMENTATION MACYLl 27(1006) 14-DEC-76 16:94 FAGE 6-29 PAGE: 0095
ADIMGH.MAC  0B-DEC-76 I1:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

1) 000351 MICPC=MICPC+]

.1) Clz710 000727 (MOVE'WRTEBR! IMM!<327)>

947 112712 SP BR, RANDB, SP10 . IN LINE STATUS

1) 000352 MICPC=MICPL+]

{8 012712 063270 (MOVE1SPX ! BRYARNDB!SP10>

048 012714 ALWAYS RDS

1) _ " opo3s? MICPC=MICPC+1

(1) 12714 104837 ¢ JUMP'ALCOND? «RDS-INIT33000%+4> ! <RDS-INIT8777/2>)

249 00 .ENDC
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06-DEC-76 11:3%

000354
000S00

0003SS
063310

000360
123220

030361
061311
gc!

000362
100451

0og
0Cl

coo

8003¢e4
000402

00036E
Cblia3i

00036k
120ee0

MACY1l 27(1006) 14-DEC-76 16:44 PAHGE 6-30 PRSE :

FOS3

RBASRV-~-RECEIVE BUFFER ADDRESS SERVICE

HCSEL :

PEI:

HALTED:

ACLOW:

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

5P BR, AORB, SP10
MICPC=MICPL+1
(MOVE !'SPX!BR!AORB! SP1D>

ALWAYS INSIl
MICPC=MICPC+l
(JUMP!RLCOND! ¢ INS11-INIT33000%4%> ! CINS11-INIT8777/2)>

; LPDATE PORT STATUS WORC

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

SP 1BUS, UBBR, SPC
MICPC=MICPC+]
(MOVE ' SPX* IBUS! UBBR! SPO>

ouT BR, <RORB! 0BR> : INTERRUPT
MICPC=MICPL+1
(MGVE *WROUTX?BR! <AORB! 0BR> >

. IF NDF $LOW
ALWAYS IDLE
MICPC=MICPC+l
¢(JUMP!ALCOND! < IDLE-INIT33000%+>! < IDLE-INIT8777 /2>

.ENDC
.IF DF  SLOW
ALWAYS PINTE
.ENOC

MEMADR EMBE
M%EPC=HICPC+1

JIF 8
<?ggszunnsnz<EM5-IN173777/2>>
(MOVE 'WRMEM! ! <EMB-INITS777,/2>>

.ENDC

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

ouT BR, <SELB!0BR>
MICPC=MICPL+1
(MOVE ! WROUTX!BR! <SELB! 0BR> }

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

BRI 1)

:RERD BR CONTROL REG
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am>:1 DDoMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:494 PAGE 6-31 PRSE: 2097
DCIHGH.MAC  06-DEC-76 11:34 RBASRV--RECEIVE BUFFER ADDRESS SERVICE

) 000367 MICPCzMICPC+1

1) 12744 102786 (JUMP'BR1CON? (5§-INIT33000%4>Y 58-INIT8777/2>>

871 31274 .ALWAY MEMX,SELB,PAGE3

1) 000370 MICPC=MICPC+]

gi; 012746 154620 < JUMP!'ALCOND ' MEMX ! SELB! PRGE2>

g7z 012750 SKTIME: BRWRTE IBUS,UBBR :REAC BR CONTROL RES

13 009371 MICPC=MICPC+]

§i3 012750 120620 (MOVE 'WRTEBR! IBUS! <UBBR>®

873 012752 BRY HALTED

1) 000372 MICPC=MICPC+]

(1) 012752 103363 ¢ JUMP*BRYCON! (HAL TEC-INIT83000#4> ! (HALTED-INIT8777/2> >

374 012754 ALWAYS EML

(13 000373 MICPC=MICPC+] o

Eii 012754 114725 ¢ JUMP?ALCOND! <EM1-INITS300C4> ! (EM1-INITR?77/2>

875 :

976 012756 Yaul: BRWRTE IBUS,NPR

1) 000374 MICPC=MICPC+]

;ig 0i2756 120600 <MOVE 'WRTEBR! IBUS! <NPR>>

877 012760 BRO I0LE

(1) 000375 MICPC=MICPC+1

;}i 012760 i020S1 <JUMP!BROCON! < IDLE-INIT83000#4> ! < IDLE-INITS777/2>

{

878 012762 ALWAYS EC2

(1) 300376 MICPC=MICPC+1

(1) 012782 114752 «JUMP!ALCCND ! <EC2-INITS30C0#4: 1 (EC2-INITS?77.2> ;

o) 8.

879 012784 $ZERC

1) C00377 MTCPC=MICPC+1

;ig n1278% 0805000 036000

(d,

sl
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012766
012766
012770
012770
012772
gl2772
012774
012774
0i277¢
012776
013000
013000
013002
013002
013004
C13C04
013006
01320t
C1301C
013010
Cl301e
013012
012014
013014
Ci3Cle

OTOCOL IMPLEMENTATION
06-DEC-76 1]1:34

01276&
200377

990400
02320C

00C401
060601

000402
106012

00a403
107412

000404
J00el!

000405
060360

0C0406
101742

QC34C?7
000405

000410
060363

000411
105422

000412
000s2C

030413
0603860

COO414

MARCY1l 27(1006) 14-DEC-76 16:4Y4 PHAGE £-32 PRSE:

HOS3

RBASRV--RECEIVE BUFFER ADDRESS SERVICE

RCVR:

C9:

.=INIT+1000

MICPC=377

_SBTTL RCVA--ROUTINE TO HANDLE FIRST DDCMP CHARACTER

;SNTERE FROM IDLE LOOP

'BETERMINES IF MESSAGE TYPE IS NUMBERED, UNNUMBERED OR BOOT
SETS UP APROPRIATE STATES FIR REST OF MESSAGE.

5p 1BUS, RCYDAT, SPO ‘READ RECEIVE CHARACTER TC SPC
MICPC=MACPC+]

(MOVE™®F X! IBUS!RC/DAT!SPC>

BRWRTE BR,SELA!SP]
MICPC=MICPL+]
(MOVE ! WRTEBR!BR! (SELAR! 5P >

BRO S§ ; IF INIT MODE---ONLY BOOT O«
MICPC=MICPC+1
<JUMP!BROCON! <5$-INI1T83000%4> ! (5§-INIT8777/2>)

BR7 S§ ; IF BOOT MODE-~--JONLY BCCT OK
MICPC=MICPC+l
<JUMP!BR7CON! <(S$-INIT83000%4> ! (S§-INITR777/2>>

BRWRTE IMM, 201 ;SOH TO BR
MICPC=MICPC+l
(MOVE'!WRTEBR! IMM! <201>>

CMP BR, SPJ : COMPARE BR TC SPC
MICPC=MICPL+]
(SUBTC!BR!SPD>

:RERD PORT STATUS WORL

Z RAL ; IF EQUAL-IS NUMBERED MESSAGE
“ICPC=MICPC+l
¢JUMP!ZCOND! <RA1-INIT83000%4 ! <RAL-INIT8777-2>>

BRWRTE IMM,S <ENG TO BR
MICPC=MICPC+]
(MOVE!'WRTEBR! IMM! <5>>

CMP BR, SPO -COMPARE EN3 TO SPC
MICPC=MICPL+]
(SUBTC'BR!SPO)

Z RA2 : IF EQUAL-IS UNNUMBERED MESSAGE
MICPC=MICPC+1
<JUMP!ZCOND! ¢(RR2-INIT33002%4> ! \RA2-INIT8777 /2>

BRWRTE IMM,220 :DLE TC BR
MICPC=MICPC+1
<MOVE!WRTEBR! IMM! <220>>

CMP BR, SPO :COMPRRE DLE TQ SPQ
MICPC=MICP{+1
<SUBTC!BR!SPQ>

Z BOOT : IF EQJUAL IS BOCT
MICPC=MICPC+!

lalal
- -
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M>11 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:Y44 PAGE 6-33 PRGE: 0099
CIMGH.MAC  0b-DEC-76 11:34 RCVA--ROUTINE TO HANDLE FIRST DOCMP CHARACTER

1y 013016 105756 (JUMP! 2COND* <BOOT-INIT33000%4> ! <BOOT-INIT8777/2>»

331 013020 LUSH: OUTPUT IMM, :200!ORCVCO) :FLUSH INPUT SILO

(1 006415 MICPC=MICPC+]

Eig 013020 002212 (MOVE YWROUT ! TMM! <200! ORCVCO))

902 : (LOW ORDER BITS READ ONLY)

303 013cz2 BRWRTE  IMM, 357 'MASK TO CLEAR--CLEAR ACTIVE

1 80041; MICPC=MICPC+]

3 013022 00075 (MOVE TWRTEBR! IMM! <357 >

904 013024 SP BR,AANDB, SP10 . IN LINE STATUS WORD

1) 000417 MICPC=MICPE+]

(i; 012C24 063270 (MOVE ' SPX ' BR!AANDB!SP13>

vdJ

9 001 JIF DF  SLOW

382 ALWAYS RMI .SET STATE TC RCVA AND RETURN TS IDLE

a8 88? 'Egoﬁor O

383 013026 RM1: é*ms atvn

L 000420 MICPC=MICPC+1

(1) 013026 000800 (MOVE 'WRTEBR! IMM! <RCVA-INIT8777/2>>

g o0 B oIt |

({; 013030 IOBER <}UH$?RLEOND!<REXIT-INIT&3ODO§H>!<REXIT-INIT&???/2;>

\

311 000 .ENDC

312 013032 RA2:  STATE | RCVI . CHANGE RECEIVE STATE TO I

%) 000422 MICPE=MICPC+1

(i) 013032 000&ES (MOVE 'WRTEBR! IMM! <RCVI-INIT&777/2%)

513 0c1 .IF NOF SLOW

914 013034 ALWAYS REXIT

(1) 388488 nicpc=n1cpc+1 . .

gi; 012034 1004 <}IMP1ALCONDY <REXIT-INITS3000%45 # <REXIT-INIT8777/25

91§ 000 .ENDC

31f 001 "IF DF  $LOM

917 REXIT: &P BR.SELB, SF3

318 ALWAYS IDLE

5§19 0oc _ENDC



oMCll COCMP PROTOCOL IMPLEMENTRTION

DCCHGH. MRC

92}
922
923
324
335
92

U= 002 0—s ps p—e bt [ b= st p—a
o

[V o R N Y o R e Y o R e R RN o N S e LTS ¢ PN T
v vt v v W) e et v e et e T e e e v v s (D vt v v D v v e D v e Y e e e N s

N b T Tt ¢« P W W WV o P W N WV o el e i R T s WY o P e
"""""‘"‘Hw"""’“(uk"—'.‘(u."’".—.—‘.".""‘w.—‘.-”"w"—.-""w’—"-‘km.—"-‘.-‘

PPN SRR WY | 2 ESTEN

013036
013036

013036
013040

013340

C13042
013042
013044
013044
013048
013046
013050
0130S0
0130582

0130se

012054
013054
013056
013086
013060

C130e0

06-DEC-76 11:34

000424
023204

00c425
001

070214
ooc

020426
054620

000427
106041

000430
060601

000431
107437

000432
00!
01G0is!

00043
001
ci001e

<30
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MACY1l 27(1006) 14-DEC-76 16:44 FAGE 6-34 PAGE: 0100
RCVB--ROUTINE 7O HANDLE FIRST CHARACTER OF COUNT FIELD

RCVB:

.SBTTL RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD
;ENTERED FROM IDLE LOQOP
; STORES COUNT FIELD AND SETS UP RCVC RS NEXT STATE

SP 1BUS, RCVDAT, SPY
MICPC=MICPC+]
(MOVE ! SPX! TBUS!RCVDAT! SP%

LOMA  BR, (SELR!SPI4>
MICPC=MICPL+1

.1IF IDN BR, IMM
(MOVE'LDMAR? IMM! <SELA!SP148377>)>

. IFF
<MOVE!LDMAR!BR! <SELAR!SP1%>>
.ENDC

;RERD CHRRACTER TO SP4

;LORD MAR WITH ADORESS OF CURRENT 8A

BRWRTE MEMX, INCMAR!SELB :READ FLAGS BYTE
MICPC=MICPC+]
(MOVE ! IRTEBR MEMX! ¢ INCMAR!SELB>>

BRO RB1 :RECV BUFFER RSSIGNED---CCNTINUE
MICPC=MICPC+l
<JUMP!BROCON! (RB1-INIT83CO0*4> ! <REL-INIT8777 /2>

BRWRTE BR,SELA'SPI :READ STATLS BYTE
MICPC=MICPL+]
(MOVE 'WRTEBR!BR? <SELA!SP1>>

BR? RB3 s MAINT MODE

MICPC=MICPC+l
¢<JUMP!BR7CON! (RB3-INIT33000#4> ! (RB3-INIT8777/2>>

LOMA IMM, T :ERROR--LORC TYPE FIELC ADDRES: IN MAR
MICPC-MICPC+l

.IF IDN IMH'IMM

(MOVE!LDMAR: IMM!<T8377>

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

MEMINC IMM,2 :LCAC NAK TYPE
MICPC=MICPC+|
(MOVE!WRMEM! INCMRR! IMM! <2>>

MEM IMM,310 :LORD SUB-TYPE NC BUFFERS
MICPC=MICPC+]
(MOVE ! WRMEM! IMM? <310>>

LOMA  IMM,NTLS
MICPC=MICPCt]

.IF IDN IMM, IMM
<H?gE!LDMRR!IHH!<NTLS&3?7>>

.1
(MOVE'!LDMAR! IMM! «NTLS>>
.ENDC
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OMC:1 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7& 16:Y4 FPAGE 6-35 PRSE: 0101
DDCHGH.MAC  06-DEC-76 11:34 RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD
L )
&4 013082 ALWAYS RHS .BRANCH TO SEND NAK ROLTINE
% 000436 MICPC=MICPC+!
(13 013062 10vSSe <JUMP*ALCOND! (RHS- INIT83000%4> ! (RHS-INIT8777/2>>
337 013064 RB3:  BRWRTE IMM,H4 :MASK FOR NO BUFFER AVAILABLE
1) 000437 MICPC=MICPC+1
(ii 013064 000404 (MOVE'WRTEBR! IMM! ¢4>>
933 013066 SP ER AORB, SP1 :SET THE FLAG
59) 000440 MICPC=MICPL+]1
(fg 013066 0852301 <MOVE'SPX!BR!A0RB!SP1>
\
S33 (013070 RBl1:  STATE RCVC
(13 000441 MICPC=MICPC+1
(1) 013270 000461 (MOVE ! NRTEBR'IHH'<RCVC INIT8777/2,
340 013372 RBO:  SP BR, SELB, SP3
(1) 000442 MICPC=MICPE+]
€i§ 0i3072 063223 . (MOVE ' SPX!BR!SELB' SP3)
941 013074 OUTPUT <MEMX!INCMAR> , <SELB!CBR1> :QUTPUT LOW ORDER SYTE OF ADDRESS
o 000443 MICPC=MICPC+]
gig 0i3074 056226 ¢MOVE ' WROUT ! MEMX? INCMAR! <SELB! 0BA1»>
{
942 013076 OUTPUT  MEMX! INCMAR, (SELB!0BA2> ;OUTPUT HIGH BYTE OF ADDRESS
1) 000444 MICPC=MICPC+i
gi§ 013076 (S6227 (MOVE ' KROUT ! MEMX! INCMAR! <SELB! 0BA2>>
943 013100 5P 1BUS, UBBR, SPO :RERD THE BLS REG REGISTER
(1) 000445 MICPC=MICPC+]
é{? 013100 123229 (MOVE!SPX! IBUS' UBBR! SPD>
J
944 013102 BRWRTE IMM, 101 MASK OFF ALL BUT NXM AND VECY BITS
(1) 000446 MICPC=MICPC]
éig 013102 000501 (MOVE 'WRTEBR! IMM? < 101>
945 013104 SP BR, RANDB, SPQ : :ANC SAVE IN SPO
(1) 000447 MICPC=MICPE+]
Ei? 013104 063260 ¢MOVE ' SPX! BR! ARNDB! SPD>
J
46 013106 SP IMM, 300, SPS MASK TO ISOLATE EX. MEM BITS
(1) 000450 MICPC=MICPC+1
:ig 013106 003305 (MOVE ' SPX! IMM! 300! SPS>
g47 . .NOTE THIS REALLY WRITES A 305 BUT THE
qug :5 GETS SHIFTED ouT
949 C12110 BRWRTE MEMX, ARNDB!SPS :MASK ALL BUT EX. MEM BITS
(1 00Qu5! MICPC=MICPC+]
E{; 013110 O408EE (MOVE 'WRTEBR!MEMX! <AANDB! SPS5> )
J
9En 013112 BRSHFT :SHIFT THEM INTO THE CORRECT POSITION
(1 000452 MICPC=MICPC+]
§}3 013112 00%20 (MOVE ' SHF TBRYWRTEBR! SELB>
31 [12114 BRSHFT
1S 000453 : MICPC=MICPC+]
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1 ODCMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-7b 16:44 FAGE b-36 PAGE: 0102
GH.MAC  D&-DEC-76& I1I1:34 RCVB--ROUTINE TO HANDLE FIRST CHARACTER OF COUNT FIELD

1) CI3114 001620 (MOVE ' SHF TBR! WRTEBR! SELB>

52 013116 BRSHF T

1) 000454 MICPC=MICPC+1

1) 01316 001620 (MOVE ' SHF TBR! WRTEBR! SELB>

53 013120 BRSHFT

1) 000455 MICPC=MICPC+]

1) 013120 00I6eL (MOVE ' SHF TBR! WRTEBR! SELB>

54 013127 out BR, AORB! OBR MRITE EX MEM BITS OUT
1) 000456 MICPC=MICPL+]

Y 013122 061311 (MOVE 'WROUTX ! BR! <AORB! 0BR»

S5 013124 ALWAYS IDLE

1) 000457 MICPC=MICPC+1

i) 013124 100481 <JUMP1ALCOND! < IDLE-INITS3000%%> ! < IDLE-INIT8777/2>>

56 013126 RB2:  ALWAYS I2

1) 000460 MICPC=MICPC+1

1) 013126 10046 ¢ JUMPYALCOND'! ¢ 12-INIT33000%4> < I2-INIT3777/2>>
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013140
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013142
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013146

013146
013150
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00l

0oc
00!

000461
023205

000462
000600

000463
060665

000464
063310

000465
002
010167

0ol

000466
076604

000467
076€05
000

000470
ooo472

000471
100450
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MACY1l 27(1006) 14-DEC-76 16:44 PRGE 6-37

RCVC--ROUTINE TC HANDLE SECOND CHARARCTER OF COUNT FIELD, SELECT AND FINAL

RCVC:

RCS:

PAGE :

0103

.SBTTL RCVC--ROUTINE TO HANDLE SECOND CHARACTER OF CCUNT 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 SLOW

Sp 1BUS, RCVDAT, SPS
MICPC=MICPC+]

(MOVE !SPX! IBUS!RCVDAT! SPS)»

BRWRTE IMM,200
MICPC=MICPC+1
(MOVE!WRTEBR! IMM! <200>>

BRWRTE BR,RRNDB!SPS
MICPC=MICPL+]
<MOVE'NRTEBR BR! (AANDB!SPS)

SP BR, AORB, SP10
MICPC=MICPE+]
(MOVE!SPX!BR!AORB! SP10>

LDMA  IMM BC
MICPC=MICPC+1

IF IDN IMM, IMM

(MOVE 'LDMAR! IMM® <BC3377>>

.IFF
(MOVE !LDMAR! IMM! <BC>>
.ENOC

; "CALL"™ SELECT/QSYNC SUBROUTINE

; GET CHARACTER

; SEPARATE SELECT BIT FROM COUNT

:LOAD MAR TO BYTE COUNT

MEMINC BR,SELA!SPY4 :SAVE LOW BYTE
MICPC=MICPC+

(MOVE! AMEM'*NCMRR 'BR! <SELAR!SPY>)

MEMINC BR,SELA!SPS

MICPC=MICPL+]
(MOVE! unren'lncnna BR! (SELR!SPS) )

.ENDC

STRTE  RCVD ;SET NEXT STRTE TO0 D
MICPC=MICPC+l

(MOVE'NRTEBR'IMM'(RCVD INIT&777/2>>

ALWAYS REXIT

MICPC=MICPC+l

¢JUMP!RLCOND! <REXTT~INITS3000%4> ! <REXIT-INITE777/2>

;AND NOW HIGH BYTE
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:44 PAGE 6-38 PAGE: 0104
DOCHGH.MAC  06-DEC-76 11:34 RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

3;3 .SBTTL RCVD--ROUTINE TO HANDLE RESPONSE FIELD FOR NUMBERED MESSAGES

98] 013152 RCVD: STATE  RCVE

(1) 000472 . MICPC=MICPC+l

(1) 013152 000513 (MOVE *WRTEBR? IMM! (RCVE-INIT8777/2)>

982 013154 RD2: 5P gn 5§L ;SAVE THE STATE

(1 000473 MICPC=MICPL+

Exg 013164 063223 (MOVE'SPX!BR! SELB!SP3>

J

aéa 131 SPBR S, RCVDAT, SPO : INPUT THE CHARACTER

(1 013156 000474 MI Pc-nxégg

E{; 013156 023600 (MOVE ! SPBRX! IBUS'RCVDQT'SPO)

984 013160 RWRTE EB s?eespz? : COMPARE NEW R TC LAST R

(1) 8E847§ ICP -n& L+

Eig 013160 75 <nov TEBRYBR! <SUB!SP17)>>

??? 013162 20047 BR?P 108 :IF NEW 1S GREATER---PROCESS

§i§ 013162 18950 <§un8 e&?cgn <108-INITS3000%4> ! < 108-INIT8777/2>>

986 0131&Y4 ALWAYS IDLE “f

(1) 000477 MICPC=MICPC+1

E}g 013164 100451 <JUM 'ALCOND! < IDLE-INIT33000%4> ! ¢ IDLE- _INITR777/2))

987 013166 108:  BRWRTE BR,SELA!SPI .READ STATUS BYTE

(1) 000500 MICPC=MICPL+] .

Ei§ 013166 060601 (MOVE'WRTEBR!BR! (SELA!SP1>)>

988 013170 BR? IDLE sMAINT. MODE - GET OUT

(1) 000501 MICPC=MICPC+1

fﬁ 013170 10345) «JUMP!BR7CON! ¢ IDLE-INIT33000%4> ! < IDLE-INIT8777/2>>

989 013172 BRWRTE BR,SELR!SP10

(1) 000502 MICPC=MICPL+]

fii 013172 060610 (MOVE! WRTEBR! BR'(SELR'SPIO))

990 013174 BRSHFT

(1) 000503 MICPC=MICPC+]

Ei% 013174 001620 (MOVE ! SHF TBR! WRTEBR! SELB>

93] 013176 BRY IDLE

(1 000504 MICPC=MICPC+1

E{; 013176 103051 <JUMP!BRHYCON! ¢ IDLE-INIT83000%4> ! (IDLE-INIT8?77/2>)

932 013200 LOMA  IMM, ISP17 : ADDRESS LAST ACKED IMAGE

(1) 000505 MICPC=MICPC41

(1 001 IF IDN IMM, IMM

Ei} 013200 010153 (?gVE'LDﬂRR‘IHM'<ISP113377))

J

(1) {MOVE 'LDMAR! IMM! <ISP17>>

gig i 0G0 .ENDC

933 013202 : MEM BR, SELR!SPO :COPY THE CHAR

(1 000506 MICPC-MICPC+

(1) 013202 062800 <MOVE ! WRMEM! sn-<ssanspo>>

—— - —— ——— e o e — = -
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DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-39 PAGE: 0108
OCCHGH.MAC  06-DEC-76 11:34 RCVD--ROUTINE TO HANDLE RESPONSE FIE.D FOR NUMBERED MESSAGES

(1)

994 013204 RDS:  BRWRTE IMM'LDMAR,REPST :SET UP COUNT FOR TIMER

(1) 000507 MICPC=MICPC+1

;;; 013204 010403 (MOVE 'WRTEBR! IMM! LDMAR! <REPST: »

995 - %% XDEPENDENT ON REPST = 2

995 (13206 MEM IMM, | RESET REP THRESHOULD

(1) 000510 MICPC nxcpcll

?i% 013206 002401 <MOVE!WRMEM! IMM! <1>>

9397 013210 SP 8R, SELB, SP15 :RESET THE COUNT

(1) 000511 MICPC=MICP{+1

;;; 013210 063235 (MOVE!SPX!BR!SELB!SP1S>

1

998 [013212 ALWAYS IDLE

() 000512 MICPC=MICPC+1

(ig 013212 100451 ¢ JUMP'ALCOND! ¢ IDLE-INIT33000%4> ! < IDLE-INIT&777/25>

- m————

-_— e - -
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DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 6-40 PRGE: 0106
OCCHGH.MAC  06-DEC-76 11:34 RCVE--ROUTINE TO HANDLE N FIELD OF NUHBERED MESSAGE
;gg? .SP" L RCVE--ROUTINE TO MANDLE N FIELD OF NUMBERED MESSAGE
1002 013214 RCVE:  BRWRTE BR,SELA'SPI :READ THE STATUS BYTE
(1) 000513 MICPC=MICPL+]
iig 013214 060601 (MOVE 'WRTEBR!BR! (SELA!SP1>>
1003 01321 BR? RCVO
(1) 000514 MICPC=MICPC+l
Ei; 013216 107702 ¢ JUMP!BR7?CON? (RCYQ-INIT3300024> ! <(RCVQ-INIT8777/8>>
1004 013220 BRWRTE I1BUS,RCVDAT - INPUT THE CHARACTER
(1) 000515 MICPC=MICPC+]
fi; 013220 020600 (MOVE 'WRTEBR? IBUS' <RCVDAT»>
1005 013222 CMP BR,SF11
(1) 000516 MICPC=MICPL+1
Ei; 013222 060371 (SUBTC'BR!SP11>
1006 013224 2 5§
(1) 000517 MICPC=MICPC+]
Ei? 013224 105522 ¢JUMP2ZCOND' <58-INIT33000%4> ! <S§-INIT8777/2>)
)
1007 0i322%6 SP BR, DECR, SP13 :FORCE MSG TYPE TO -1
(1) 000520 MICPC=MICPL+]
5{; 013226 063173 <MOVE !SPX!BR!DECR!SP13>
1008 013230 ALWAYS RE?
(1) 000s21 MICPC=MICPC+]
Ei; 013230 104823 <JUMP*ALCOND?! <RE2-INIT33000%4> ! <RE2-INIT8777/2>>
1009 G13232 5§: SP BR, INCR, SP11 s UPDATE R FIELD
(1) 000522 MICPC=MICPL+]
5{; 013232 063071 <MOVE!SPX!BR! INCR!SP11)>
1010 013234 RE2:  STATE RCVF :NEXT RECEIVE STRTE IS F
(1 000523 MICPC=MICPC+1
(1) 013234 000S25 (MOVE ' WRTEBRY IMM! <RCVF-INIT8777/2»>
1011 013236 ALWAYS REXIT
(1 000524 MICPC=MICPC+!
gp 013236 100450 ¢JUMP'ALCOND! <(REXIT-INIT3300C#4> ! <REXIT-INIT8777 /25>
1 @)
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DMC11 COSMP PRGTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 1b:Y4 FAGE 6-4l PRGE: 0107
OCZMGH.MAC  0b-DEC-7& 11:34 RCVF--ROUTINE TO IGNORE ADDRESS
1013 .SBTTL RCVF--ROUTINE TO IGNORE ADDRESS )
1014 013240 RCVF: &P BR, DECR, SP4 : DECREMENTLOW BYTE OF COUNT
(1) 000525 MICPC=MICP{+]
;ig 013240 063164 (MOVE ! SPX!BR! DECA! SP4>
101 013242 ¢ RCVFO :NO OVERFLOW
1) 000526 MICPC=MICPC+1
g{§ 013242 105130 ¢ TUMP1 CCOND! <RCVFO-INIT&3000%4> ! <(RCVFO-INIT8777/2>>
{
1016 013244 SP BR,DECA, SPS : OVERFLOW - DECREMENT HIGH BYTE
(1 000527 MICPC=MICP{+]
:i; 013244 063165 (MOVE ! SPX!BR!DECA! SPS>
L
1017 013246 RCVFQ: STATE  RCVG
(1) 000530 MICPC=MICPC+1
(1) 013246 000533 (MOVE ' WRTEBR! IMM! <RCVG-INIT3777/2/>
1018 013250 RCVF1: NOP 1BUS | RCVDAT, 0 - INPUT CHARACTER - AND DISCARD
(1) 000531 MICPC=MICPC+]
gi; 013250 020200 < IBUS!RCVDATIO>
1019 013252 ALWAYS REXIT
(1) 000532 MICPCZMICPC+1
g;; 0i3252 100450 < JUMP!ALCOND? <REXIT-INIT83000%4) ! <REXIT-INIT3777/2>)
la
1030 ;
¥8§é "SBTTL RCVG--RIUTINE TO ISNORE CRCl
1023 013254 RCVG: STATE  RCVH :NEXT STATE IS RCVH
(0 000533 MICPC=MICPC+] j
(1) 013254 Q0053 (MOVE "WRTEBR! IMM! <RCVH-INIT&7?7772>)
1024 01325¢ ALWAYS RCVF1
S 000534 MICPCZMICPC+]
(1) 0132 13453 (JUMPYALCOND! <RCVF 1-INITS300CH4" t(RCVF 1-INIT8777/2%>
[P
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1026

1027

1028 013260
;§? 013360
iii 013260

1§?§ 013262
{

(1) 013262
viJ

1031 C13264
la
(& 013264

1@?§ 013266
{

(1) 013266

1¢f§ 013270
\

(D 013270

1§§? 013272
(1) 013272
(1)

1035 013274
(1} 013274

1??? 013276
() 013276
1)

1037 013300
(1)

(1)
(1) 013300
(1)
(1)
(13
(1)

1038 013302
(13 013302
(13

19§§ 012304
Eig 013304

IQT? 013396
Ei; 013306
Ld)

1041 013210

000535
023200

000S3E
020640

000s37
1161865

Q0QS40
060601

00054!
107740

010151

00C

Q00546
0ie4d2

000547
016701

EOS

MACY1l 27(1006) 14-DEC-76 16:Y94 FPAGE 6-42 PARGE: 0128
RCVH--ROUTINE TO HRANDLE CRC2 AND 70 DISPATCH NUMBERED AND UNNUMSEREC TYPES

RCVH:

.SBTTL RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNLMBEREC ~vP

SP 1BUS, RCVDRT, SPO :GET CHAR IN SPQ
MICPC=MICPC+]
(MOVE ' SPX! IBUS!RCVDAT!SPD»

BRWRTE IBUS RCVCON
MICPC=MICPC+]
<HOVE'NRTEBR'IBUS!(RCVCON)s

8RO TDON! ; IF BCC MATCH SET CRC IS GOOD
MICPC=MICPC+l
<JUMP!BROCON! ¢ TDON1-INIT83000#4> ! <TDONI1-INIT3777/2>>

+READ RECVR CUNTROL REGISTER

BRUWRTE B8R SELR'SPI :READ STATUS BYTE
MICPC=MICPC

<HOVE'NRTEBR BR! ¢SELR!SPI1>>

BR? RHX ; MAINT MODE

MICPC=MICPC+!
¢(JUMP!BR7CON! <RHX-INIT3300C*4> ! <RHX-INIT&777 /25>

BRWRTE DP, <SELA!SP1D> -READ PORT STATUS WORC TC B8R
MICPC=MICPL+1
<MOVE ' WRTEBR! DP'(SELR'SP10>>

BRSHF T
MICPC=MICPC+l
(HOVE'SHFTBR'HRTEBR'SELB>

SREPC . SNRK ; IF STRRT MODE--PROCEED TO RESENC STRRT
}UHP BéHCON'(SNRKl- "NIT33000%4> ! <SNRK1-INIT&777/2>>

LDMA IMM, T :ELSE BCC ERRCR--LCAD RDIRESS OF TYPE F]I
HICPC‘HICPC+1

.IF IDN IM 'I MM

<H0gE'LDMRR IMM!<T8377Y>

IF
(MOVE'!LDMAR! IMM! <T»>
.ENDC

MEMINC IMM,2 :WRITE NAK TYPE
MICPC=MICPC4]
(MOVE ! WRMEM! INCMAR! IMM! ¢2,>

MEMINC IMM, 30! :WRITE HEADER BCC ERROR SUBTYPE
MICPC=MICPC4]
<MOVE'HRMEM'INCMQR!IHM!<301;>

MEM BR, SELA!SP17
MICPC=MICPL+]
¢MGVE ! WRMEM! BR! <SELA!SP17>>

LDMA IMM, NHCS :RCDRESS CUM ERROR COUNTER

; RESTORE LRST RCKED IMRGE
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C13310

0133:2
013312
013314
01332+
014316

013318

0i33eC
013320
013322
013322
013324
013324
C13326
C13326
013230
013330
013332
013332
013334
013334
813336
01333t
<13343

COCMP PROTOCOL IMPLEMENTATION
0e-DEC-76 11:3M

0CCSS1
90!
0100:3

vals

000S5e
043220

000553
062460
0COS54

001
g1oeel

200

00QSSS
040620

000SS6
0t1620

a005S?7
Ceebal

0005EC
11eese

000sE1l
114704

000See
080573

000se3
115467

000se4
000403
000SES
03223

FO9

MACY1l 27(1006) 14-DEC-76 16:494 FAGE 6-43
RCVH--ROUTINE TO HANDLE CRCZ RAND TO DISPATCH NUMBERED AND UNNUMBERED TYPES

RHS:

MICPC=MICPC+]
.IF ION IMM, IMM
<MOVE ' LDMAR] TMM! <NHDS8377>>

IFF
(MOVE!LDMAR! TMM! (NHDS) >
.ENDC

SP MEMX, SELB, SPO
MICPC=MICPC+]
«MOVE ! SPX ! MEMX ! SELB! SPQ>

MEM BR, INCA!SPO : INCREMENT 1T
MICPC=MICPL+]
(MOVE ' WRMEM'BR' ¢ INCR!SPD> »

LOMA IMM,NAKST
MICPC=MICPC4]

JIF IDN IMM. MM

MOVE 'LDNAR IHH? (NAKST3377)

IFF
(MOVE'LDMAR! IMM! (NAKST) >
.ENDC

;WRITE IT TC SPQ

{RCCRESS NAKS TMTED CYNARMIC

BRWRTE MEMX.SELB
MICPC=MICPC+]
<MOVE!WR EBR!MEMX! (SELB>>

BSHFTB ;SHIFT IT RIGHT
MICPC=MICPC+l
(MOVE!SHFTBR!SELB!BR>

MEM BR, SELB :UPDRTE IT
MICPC=MICPL+]
(MOVE ! WRMEM! BR! <SELB> >

BRO NTHRES :BRANCH IF THRESHOLD EXCEECED
MICPC=MICPC+l
«JUMP!BROCON! (NTHRES-INIT8300C*4> ! (NTHRES-INITS?77/2>>

ALWAYS SNAK
MICPC=MICPC+]
«JUMP!ALCOND? (SNRK-INIT83000#%4> ! <SNRK-INIT8777 /2>

BRWRTE DP, <DECA!SP13>
MICPC=MICPL+1
(MOVE 'WRTEBR!DP! <DECA!SP13>>

;WRITE IT TO BR

Z RH1 ; IF ALJOUT IS RLL ONES IS NUMBEREC MSS

MICPC=MICPC+l
(JUMP!ZCOND! <RH1-INIT83000%4> ! (RHI-INITS777- 22>

RSTATE RCVA

MICPC=MICPC+l
(MOVE'WRTEBR! IMM! (RCVR-INITS?77/2>>
MICPC=MICPC+1
(MOVE!SPX!BR!SELB!SP3>

PhRaE

;LORDC TYPE RECEIVED--DECREMENTING

010%



GOS

AMCL1 COSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I14-DEC-76 16:44 FPAGE &-44 PRGE: 0112
COCHGR.MAC  06-DEC-76 {1:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBERED TYPES
1053 013342 BRWRTE DP, <SELA'SP10> :LORC LINE STATUS WORC IN BR
1) 070566 MICPC=MICPL+1
{1} 013392 DBDGLC (MOVE ' WRTEBR!DP! <SELA!SP1C)>
el 001 .IF DF $LOW
158 e&q ?Lusul
1086 61
1926 881 .ggog F SLOW
15?5 013344 éurpu? ?nn (200 ORCVCO>
13 0C0S6? MICPC=MICPC4]
(D 013344 002212 MOVE ' WROUT ! IMM! <200 ORCVCC) ®
1063 000 .ENDC
1961 013346 BRSHFT -SHIFT RIGHT
(1) 000572 MICPC=MICPC+]
:i) 013346 001620 (MOVE ! SHF TBR! WRTEBR! SELB>
(l)
1??? 013350 000571 ﬁ?gpc nxégg+1
gig 013350 167175 (JUMPTBRYCON! < 108-INITE3000%%> L < 108-INITS?77/2>>
1363 013352 LDMA  IMM,TYPTAB - ADDRESS ~YPE TABLE
(1) NOOE?E MICPC=MICPCH]
(13 001 TIF IDN IMM, IMM
;ig 013322 010162 <?E¥E!LDHQR!IHM!(TYPTRB&377>>
(1 (MOVE'_DMAR! IMM! <TYPTAB>
(13 009 .ENDC
1064 013354 CMP ¢(MEMX' INCMAR> ,SP13
(1) 000573 MICPC=MICPC+1
:i> 013354 054372 (SUBTC'MEMX! INCMAR!SP1 3
(1
1065 (013356 Z REP
D) 000574 MICPC=MICPC+] .
gig 013356 115911 (JUMP1ZCOND! (REP-INITS3000%4 ! (REP-INITS777.2>>
1066 013360 CMP (MEMX! INCMAR> , 5P13
(1) 000575 MICPC=MICPC+1
(1 012260 054273 (SUBTC!MEMX! INCMAR!SP12)
V)
1087 013362 2 NAK
(1) 200E7E MICPC=MICPC+1 _
;i; 013362 115945 CJUMPYZCOND? <NRK-INIT33000%4> ! (NAK-INIT8777/2>>
{(d,
1068 C133%4 138:  .DMA  IMM, TYPSTT .SET POINTER T START TYPE
(i 000E?7 MICPC=MICPC+]
1 01 _IF IDN IMM, IMM
Eig 013364 C10164 (??#E!LDHRR!IHH!<TYPSTT&3??;>
1 (MOVE 'LDMAR! IMM! <TYPSTT> >
(1. 020 .ENDC
1269 Z123ek CMP (MEMX! INCMAR> , SP13
1] 9C0EJ0 MICPC=MIZPC+1



HOS

IMC11 COCMP PROTOCOL IMPLEMENTAYION MASY1l 27(1006) 14-DEC-76 16:94 PAGE b-4S PAGE: a1l
COIMGH. MRS  0B-DEC-76 11:34 RCVH--ROUTINE TO HANDLE CRC2 AND TO DISPATCH NUMBERED AND UNNUMBEREC TYPES
:ig 013366 054373 (SUBTC!MEMX! INCMAR!SP13)
1370 013370 2 START
1 105601 MICPC=MICPC+]
;iz 013370 11542) «JUMP1ZCOND! <START-INIT83000%4> ! <START-INIT8?777/2:)>
(071 :STACK TYPE
1072 013372 CMP (MEMX! INCMAR> ,SP13
(1) 000602 MICPC=MICPC+]
;ig 013372 0S4373 «SUBTC!MEMX! INCMAR!SP13)
1873 01337y Z STACK
13 000603 MICPC=MICPC+1
;ia 012274 116422 CJUMP*ZCOND! <STRCK-INIT83000#4> ! < STRCK-INIT$777/2>
‘13
1374 01337 CMP (MEMX! INCMAR) , SP13 :ACK TYPE
(1) 000604 MICPC=MICPC+1
g}; 013376 0QS4373 ¢SUBTC'MEMX! INCMAR!SP13>
{ ) =
;%3 013400 I10I74E <§unpezcouo!<ncx-1nxrsaaso*q>s<ncx-1nxrs7??za>>
1076 013402 ALWAYS IDLE - OTHERWISE IGNCRE--MLST BE 285 ™S5
(1) 00006 MICPC=MICPC+1 .
13 013402 100451 CJUMPYALCOND! < IDLE-INIT83000%4> ! < IDLE-INIT8777/2:»
4
1077 ocl JIF DF  SLOW
1078 RCVCK: GSPBR  1BUS,RCVCON.SPO -RERD RCVR CONTROL CSF
1079 BRWRTE BR,AOD!SPO :SHIFT LEFT
1080 BR? I
1081 ALWAYS TAl
1082 ACK:  BRWRTE BR,AA!SPID ;READ_LINE STATUS-SHIFTING EFT
1083 BRY 5§ *IF START RECC -- CLEAR STRRT 452
1084 ALWAYS TDLE
1085 cg: BRWRTE IMM,327 .CLEAR START MODE
1286 SP BR, ARNDB, SP1G :IN LINE STATUS
ne? ALWAYS RDS

1388 G5 _END



1093

SMZ:1 CDIMP PROTOCOL IMPLEMENTATION MACY11 3 £C-76 16:44 FAGE 6-46 PRGE: Oli2
ocvnch.oav Be- BEE 76 11 5 RCVH--RL ur NE %o HRNB E che Buo 10 D?EPETCH NUMBERED AND UNNUMBERED TYPES !
1090 cREERERRERE A ERERATIME CRITICAL CODE-- CHANGE WITH GRERT CAREX#XRis#isisiazsststss
109 TTL R VKOl--R INE TO HANDLE FIRST BYTE OpQ R
1832 013404 RIVKOL: SEER 8 836 EEED RBRREE ReR
{13 00G&07 MICPC-HICPC+1
(1) 013404 123800 (MOVE 'SPBRX! IBUS ! NPR! SPQ>
(1’
1093 013406 g
1 080610 MICPC=MICPC+]
‘ii 013406 102051 <JUMP!BROCON? « IDLE-INIT33000%4> ! < IDLE-INIT8777/2>)
1034 013410 BRWRTE IMM, 200 :MASK FOR CO(BYTE TRANSFER)
(1 000611 MICPC=MICPC+!
gi; 01341C 000800 <MOVE !MRTEBR? IMM! < 200> >
1095 001 .IF NDF SLOMW
1996 013412 P BR, AORB, SPO
(1) 000612 nlcpc-nxcpb +1
g{; 013412 063300 ¢MOVE ! SPX ! BR!AORB! SPO»
L
1037 000 .ENOC
1098 001 .IF DF SLOW
1099 ouT BR, <RORB! ONPR> - TURN ON CO
1100 cag .ENDC
1101 013414 STATE  RKE!
(1) 000613 MICPC=MICPC+l
(1) 013414 000653 (MOVE 'WRTEBN! IMM! (RKE1-INIT8777 2>
1102 01341e ALWAYS RCVKO2
1) 000614 MICPC=MICPC+1
5{3 013416 104620 CJUMP' ALCOND? (RCVKO2-INIT83000%%> ! (RCYKI2-INIT8777 2>
1103 .SBTTL ncvxo--Pnocsss 00D CHARACTER
1104 013420 RCYKO: SPBR  1BUS, NPR,SPO :IS AN NPR GOING
‘1) 000615 MICPC= nchc+1
5{; 013420 123600 (MOVE ! SPBRX ! IBUS! NPR! SPQ>
1105 001 .IF NDF SLOW
1106 013422 8RO 3Kss -1F SO, REITERATE 0DD AND EXIT
(1 000616 MICPC=MICPC+]
Ei% 013422 106247 (JUMP'BROCON! (RKE66-INIT83000%4> ! (RKBE-INIT8777+2%)
1107 000 .ENDC
1108 601 IF OF S$LOW ,
1109 BRO I0LE . IF S0, GO BACK TO IDLE LOOP
1110 000 -ENDC
1111 013424 STATE RCVKE
(13 000617 MICPC=MICPC+I _
(1; ©cl3424 000625 (MOVEVWRTEBRY IMM! <RCVKE-INIT8777:2>)
1;ig 013426 RCVKO2: ag BR, SELB, SP3 :SET STATE
iié 013426 003258 nov E'SéX'SR;SELB'SP3>
[}
1113 013430 OUTPUT  IBUS,RCVDAT!OUTDAZ . OUTPUT A CHAR
(1) 000621 MICPC=MICPC+} ) i
gi; 013430 022203 CMOVE YWROUT! 1BUS! <RCVDAT!OUTDAZ> >
‘1)
1114 013432 RKE:  BRWRTE IMM,21 +SET JUT NPR (Cl; AND NPR REQ



JOS

OMC11 DDSMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 FAGE 6-47 PAGE: 0112
DOHGH.MAC  0B-DEC-76 I1:34 RCVKO--PROCESS 0D0 CHARACTER
(1) 000622 MICPC=MICPC+]
(1) G13432 Go0Nel (MOVE 'WRTEBR? IMM! <21)>
1118 001 JIF DF  S$LOW
111§ &P 1BUS. NPR, SPO :READ NPR REGISTER
1117 000 "ENDC
1118 013434 RK7:  OUT BR, (AORB! ONPR> sWRITE NPR REGISTER
1 000623 MICPC=MICPL+]
(1} 013434 0BI3I2 (MOVE ' WROUTX ! BR! <AORB! CNPR> >
1113 013436 ALWAYS IDLE
(1) 000624 MICPC=MICPC+1
(1} 01343 1904S! JUMPYALCOND! < IDLE-INITS3000%4> ! ¢ IDLE-INIT3777/2>
[ ]



KOS

OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:Y4 PAGE b-48 PAGE: 0114
DCCHGH.MAC  Ob-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES
isé T*k RSVKE--HQNDLE EVEN BYTES
013440 RCVKE : R US, NPR :READ NPR CONTROL REGISTER
1) 000625 nxcpc-nxcpc+i
{}g 013440 12060C (MOVE 'WRTEBR! IBUS! (NPR>>
1123 001 .IF NOF $LOW
1129 013442 BRY RKY :IF  RECV NPR--BRANCH
1) 000626 MICPC=MICPC+]
Ei; 013442 107251 < JUMP!BRYCON! <RKY4-INIT33000%4)> ! <RK4-INIT8777/25>
1125 oo .ENDC
1126 001 .IF DF SLOW
iigg 000 BRSDC DLE
1123 01344y RKS: és 1BUS, I0BR1,SPO :READ LOW BYTE OF BA TO SP
I 000627 MICPC=MICPC+}
(i; 013444 023140 (MOVE 'SPX! IBUS' ICBR1!SPD>
L
1130 013446 O?TPST BP ¢INCAR!0BAI> :WRITE INCREMENTED BA
(1) 000630 MICPC=MICPL+1
q;; 013446 062066 CMOVE ! WROUT ! DP? ¢ INCR! 0BA1>>
1131 0:3450 RK50: SP BR oecn SPY . DECREMENT CHARACTER CCUNT
(1) 000631 MICPC=MICP
g%% 013450 063164 (MOVE ! SPX %1 BRI oscn'qu>
1132 013452 C 108 :NO OVERFLOW
(1) 000632 MICPC=MICPC+1
Efg 013452 105235 <JUMP!CCOND! < 108-INIT8300024> ! < 1C$-INIT3777/2>)
1133 013454 5P BR, DECRA, SPS -OVERFLOW - DECREMENT HIGH BYTE
(1, 000633 MICPC=MICPL+]
E%g 013454 0631ES (HOVE'SPX'BR'DECQ!SPS)
)
1134 013456 2 RL3 :BYTE COUNT ZERO
(1) 000634 MICPC=MICPC+]
iig 013456 105711 <JUMP!ZCOND! <RL3-INIT83000%4> ! <RL3-INIT8777/2>>
1135 013460 108:  OUTPUT 1BUS, ¢(RCVDRT!OUTDAI> :READ CHARACTER AND WRITE IT
(1) 000635 MICPC=MICPC+]
(i? 013460 022202 (MOVE ! WROUT! IBUS! <RCVDAT ! OUTDAL> >
1)
1138 013462 SP 1BUS, 108A1, SPO .READ INCREMENTED BR
(1) 000636 MICPC=MICPC+]
Efz 013462 023140 «MOVE ' SPX! IBUS! 10BA1!SPO>
1137 G13464 OUTPUT DP, < INCA!0BAL> ;WRITE INCREMENTES BA
(i 000637 MICPC=MICPL+]
g%; 013464 062066 ¢MOVE 'WROUT!DP! < INCA!0BA1>>
4
1138 D134eE c 1CBA22 . IF CARRY INC BA HIGH
(13 000640 MICPC=MICPC+]
(1) 013466 115035 ¢JUMPYCCOND! < ICBA22-INITS3000#4> ! « ICBA22-INIT3777 /2>
1139 13470 RK3:  SP BR, DECR, SP4 : DECREMENT THE COUNT OF BYTES
1, 000&4] MICPC=MICPL+]

- - -——
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:Y4 PAGE b-49 PRGE: 0115
DOCHGH.MAC  06-DEC-76 11:34 RCVKE--HANDLE EVEN BYTES
fi% 013470 063164 ¢MOVE ! SPX!BR!DECA*! SP%>
1180 013472 C RKE :NO OVERFLGMW
(1 000642 MICPC=MICPC+1
fi3 013472 105245 (JUMP!CCOND! <RKb-INIT33000#4> ! (RKE-INIT8777/2>>
1141 013474 SP BR, DECR, SPS : BECREMENT HIGH BYTE GF COUNT
‘1) 000643 MICPC=MICPL+]
iig 013474 063165 <MOVE 'SPX!BR!DECA! SP5>
1142 013476 2 RLY :BYTE COUNT ZERG
(1) 000644 MICPC=MICPC+] )
;ig 013476 111772 <JUMP!ZCOND® <RLY-INIT83000%4> ! <RLY-INIT8777/2)>
1143 .IF_NDF SLOM
1144 013500 oo RKE : aﬁuatg Ibus RCVCON :READ RECEIVER CONTROL REGISTER
(1) 000645 MICPC=MICPC+]
Ei; 013500 020640 <MOVE ' WRTEBR? IBUS! <RCVCON>>
1145 013502 BRY RCVKO . IF ANOTHER CHARACTER--PROCESS
(1) 000646 MICPC=MICPC+]
5%; 013502 107215 < JUMP'BRYCON? <RCVKO-INIT33000%4> ! <CRCVKO-INIT8777.,2>>
1146 013504 RK6b: STATE  RCVKO
(1) 000647 nxcpc:nscpc+1
(1) 013504 000615 (MOVE 'WRTEBR? IMM! (RCVKO-INIT8777/2)>
1147 013506 ALWAYS REXIT
(1) 000650 MICPC=MICPC+] ;
fi% 013506 1004580 <JUMP ' ALCONDY <REXIT-INITS3000%4%> ! <REXIT-INIT3777 /2>
1148 013510 RK4:  BRO IDLE
(1) 000651 MICPC=MICPC+1 .
(i) 013510 102051 <JUMP!BROCON! < IDLE-INIT83000%4> ! < IDLE-INIT8777/2>>
(1)
1149 013512 ALWAYS RKS -IF NO NPR --PROCESS
(1) 000652 MICPC=MICPC+!
513 013512 104627 < JUMP!ALCOND! <RKS-INIT83000%4> ! <RKS-INIT8777/2>>
1150 000 .ENDC
1181 001 "IF OF SLOW
1152 RKb:  STATE  RCVKO
1183 ALWAYS REXIT
%igg 000 .ENDC
1156 013514 RKEL: &P 1BUS, NPR, SPO :READ NPR REGISTER
(1) 000653 MICPC=MICPC+|
(1) 013514 123200 (MOVE!SPX! IBUS! NPR! SPQ>
4}
1157 001 .IF NDF SLOW
1156 013516 BRO T0LE :NPR STIL. IN PROGRESS
(1 00065 MICPC=MICPC+1
E{; 013516 102051 ¢ JUMP1BROCON! < IDLE-INIT83000%%> ! < IDLE-INIT3777 72>
1189 000 .ENDC o X
110 012820 BRWRTE IMM, 177 :MASK FCR ALL BUT CO
Sy 000855 MICPC=MICPC+!



MOS

OMCI11 DDCMP PROTOCOL IHPLE ENTARTION MACY]1 27(1006) 14-0;2-7& 16:44 PAGE £-50 PRGE :
DDCHGH. MAC 06-DEC-76 11:34 RCVKE--HRANDLE EVEN BYTES
E%g 013520 000577 (MOVE'WRTEBR! IMM! <177>»>
1161 013822 ouTt BR, (RANDB! ONPR> +TURN OFF ALL BUT CO
(1) 000656 MICPC=MICP{+]1
éig 013%22 061270 (MOVE ! WROUTX!BR! ¢AANDB ' ONPR> >
1162 013524 ALWAYS RKSO
(1 000€ES? MICPC=MICPC+]
Ei% 013524 104631 <JUMP'ALCOND! (RKSO-INIT&3000%4> ! <RKSO-INIT&?77772>>
ilga SEERERERNERRERRHEXEND OF TIME CRITICAL PRATHERNNEERERNHEERERERIHLEERFEERRIEREERENES
164
1165 013526 RCVKEQ: SP IBUS, RCVDRT, SPO :READ CHARACTER AND SAVE IN SPO
(N 000660 MICPC=MICPC+]
Eig 013526 023200 <(riOVE!SPX! IBUS!RCVYDAT!SPD>
1166 013530 OUTPUT BR, <SELA'OQUTDRI1> ; SEND NONSENSE CHARACTER
(1) 000661 MICPC=MICPL+1
Ei; 013530 062202 (MOVE 'WROUT!BR! <SELR!QUTDA1»
1167 013532 BRWRTE BR,SELA!SPI :READ STATUS BYTE
(1) 000662 MICPC=MICPL+]
gig 013532 060601 (MOVE'NRTEBR BR! (SELAR!SP1»»
{
1168 013534 BR?7 PASWRD ;MRINT MODE - SEE IF RLD MESSRGE
(1) 000663 MICPC=MICPC+l
Eig 013534 117576 <JUMP!BR7CON! «PASWRD-INITS3000%4> ! (PRSWRD-INIT8777/2>>
1169 013536 ALWAYS RK3 :OTHERWISE PROCESS NORMALLY
(1) 0006EN4 MICPC=MICPC+]
{{} 013536 104641 <JUMP'ALCOND! (RK3-INITS$3000%4> ! <(RK3-INIT3?77/2»>
i)

Olle
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MRCY11 27(1006) 14-DEC-76 16:44 PAGE 6-51
RCVI--STORE UNNUMBERED MESSAGE TYPE

RCVI:

.SBTTL RCVI--STORE UNNUMBERED MESSAGE TYPE
5P 1BUS,RCVDAT,SP13 ; STORE UNNUMBERED TYPE
MICPC=MICPC+l

<MOVE!SPX! IBUS!RCVDAT!SP13>

STATE  RCVJ s NEXT STRTE IS J
MICPC=MICPC+l

(MOVE!WRTEBR! IMM! (RCVI-INIT&777/2>)

ALWAYS REXIT

MICPC=MICPC+l

<JUMP!ALCOND! (REXIT-INIT&3000%4> ! (REXIT-INIT&777/2>>

PRGE :

0117
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C13546

0.354%6
013546
013550
013550
013582
013552
013554
013554

013556

0135S6
013560

013560

06-DEC-76 11:34

00!l

Ca0
0ol

000570
023205

000671
000e00

000e72
060685

000673
063310
ooc

000674
000676

000675
10040

MACYI1 27(1006) 14-DEC-76 _16:44 FPAGE 6-52 PRGE :

B10

RCVJ--ROUTINE TO MANOLE SUBTYPE FIELD,SELECT AND FINAL

RCVJ:

.SBTTL RCVJ--ROUTINE TO HANDLE SUBTYPE FIELC,SELECT AND FINAL

JIF OF SLOW
QEﬁSES SELQSY :"CALL” SELECT AND QSYNC SUBROUTINE
_IF NDF SLOW

5P 1BUS, RCVDAT, SPS :GET CHARARCTER
MICPC=MICPC+]

<MOVE ! SPX! IBUS!RCVDRT!SPS>

BRWRTE IMM,200 :CONDITIONALLY SET BIT
MICPC=MICPC+]
<MOVE 'WRTEBR! IMM! (200> >

BRWRTE BR, RANDB!SPS
MICPC=MICPL+]
¢MOVE ' WRTEBR!BR! (AANDB! SP5) )

SP BR,AORB, SP10
MICPC=MICPE+]
<MOVE ! SPX!BRYACRB!SP10>

.ENDC

STATE RCVR :NEXT STRTE IS N
MICPC=MICPC+1

(MOVE!WRTEBR! IMM! (RCVR-INIT8777/2>>

RLWAYS REXIT

MICPC=MICPC+1

(JUMP!ALCOND! <REXIT-INIT83000%%> ! <REXIT-INIT3?777/2>>

oi18

- . e A ————————— —
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OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:Y4 PRGE 6-53 PRGE: 0119
DDCHGH.MAC  0&-DEC-7& I1:34 RCVR--UNNUMBERED MESSAGE RESPONSE FIELD
1191 .SBTTL RCVR--UNNUMBERED MESSAGE RESPONSE FIELD
i{gg :ENTERED FROM IDLE LOOP
1194 013562 RCVR:  BRWRTE IMM,3 :REP MESSAGE TYPE TO BR
‘1) 000676 MICPC=MICPC+]
g{i 013562 000403 (MOVE 'WRTEBR! IMM! <35
1135 013564 NOP BR,SUB, SP13 :IS TYPE ACK OR NAK
(1 000677 MICPC=MICPL+]
g{; 013564 060353 (BR!SUB!SP13>
11865 013566 STATE  RCVQ :NEXT STATE IS RCVQ
(1) 000700 MICPC=MICPC+l
(1) 013566 000703 (MOVE 'WRTEBR! IMM! <(RCVQ-INITR777/2>)
1197 - #%¥NOTE THIS INSTR DOES NOT CLOCK "C”
1198 013570 c RCVF 1 :IF NOT IGNCRE
(1) 000701 MICPC=MICPC+1
EB 013570 105131 ¢JUMP ! CCOND! <RCVF 1-INIT83000%4> ! (RCVF1-INIT8777/2>>
§
1139 013572 ALWAYS RD2 D0 RANGE CHECKS
1) 000702 MICPC=MICPC+1
(1) 013572 104473 «JUMPYALCOND! <RD2-INITS3000%4> ! <RD2-INIT8777/2>>



oMCil CDOMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

OCCHGH, MAC

1201

013574

013574
013578

B1357¢

000703
000sas

2007C4
1045831

«

D10

MACY1l 27(1006) 14-DEC-76 16:44 PRGE 6-CM
RCV@--UNNUMBERED MESSAGE--NUMBER FIELD

RCVQ:

.SBTTL RCVQ--UNNUMBERED MESSAGE--NUMBER FIELD
:ENTER FROM IDLE

STATE  RCVF «NEXT STATE IS ADDRESS
MICPC=MICPC+1

(MOVE!WRTEBR! IMM! (RCYF-INIT8777/2>)
RALWAYS RCVFI

MICPC=MICPC+1
{JUMP!ALCOND! <RCVF1-INIT330C0#4> ! (RCVF1-INITR777/2>>

PRGE:

ale0



EL1D

DMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7& 16:94 FAGE 6-55 PRGE: 9121
OCCHGH.MAC  0B-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} 00C705 MICPC=MICPC+]
éig 913600 123630 (MOVE ' SPBRX! IBUS!NPR! SPQO"

1219 001 .IF NDF SLOW )

1211 013802 BRY RL1 :RCV NPR BRANCH
(1) 000708 MICPC=MICPC+]
gig 013802 1073!4 (JUMP!BRYCON! <RL1-INITS3000%+4>! (RL1-INIT8777/2))

1212 030 .ENDC

1213 001 .IF OF SLOW

1214 BRO IOLE

1215 000 .ENDC i

1216 013604 RL2:  BRWRTE IMM 178 :MASK TO TURN OFF €O
(1) 000707 MICPC=MICF |
gii 013804 000576 CMOVE ! RTEE! IMM! (176>

1217 013806 ouT BR, AANDB! ONPR
1) 000710 MICPC=MICPC+
(1) 013606 061270 (MOVE 'WROUTXTBR! (RANDB! ONPR» >

1218

1219 013619 RL3: fiop 1BUS,RCVYDAT, 0 : INPUT CHARACTER AND DISCARD
1) 000711 MICPC=MICPC4
*ii 013810 020250 <IBUS!RCVDATIO>

1220 013612 STATE  RCVM
(13 000712 MICPC=MICPC+1
;1) 01312 00071% «MOVE ' WRTEBR?! IMM! <RCVM-INIT8777, 25>

1221 01361H4 ALWAYS REXIT
(1) 0007132 MICPC=MICPC+]
gi; 013614 100453 ¢ JUMPYALCOND? <REXTT-INIT83000%4> ' <REXIT-INIT8777/2))
v1)

1222 :

1223 001 -IF NDF $LOW o

1224 C13616 RL1:  BRO 10LE :NPR GOING --GET OUT
(1) 000714 MICPC=MICPC+]
§{§ C13el6 102051 <JUMP!BROCON! < IDLE-INIT83000%4> ! <« IDLE-INIT8777-2}>

1225 012620 ALWAYS RL2
(1) 000715 MTCPCIMICBCs ] )
() 012620 104707 (JUMP? ALCOND! <RL2-INIT83000#+> ! (RLZ-INITS777 2>}

1228 530 .ENDC

1227 ,



JM.11 COCMP PROTOCOL IMPLEMENTATION

OLTHGH . MRC

{854

1231
1232
22

23

.
by

>
N 1§ PPN
[ ¢ n PSRRI | | PP

>—
e v~

Pl ol Y PS T T T N F oy e S N S N Tt S Y Sy A [ oY Sy -

LIEY P R e L LEST S WAV TR SR S RV W] & DL NPRPRY ] RURNIPISY '« RGN PP

Y 4 § N

[ 32

v U~ e

—
s~

[, [ *—
N T YanXanl Lan T an W an W A W e W ot U S N E 2 W ank WY E e W AR oo N
\)

[

=
EEYIEN RPN Y 1§ PR RN
[N JRY ST VN Y SR of To B SR off ST ST SR alf S S ST SN SN S SN off S YUY SR
- ~ »

LN Y '\."-‘.&\ Y

g13622
0136c2
313624
C13e24
013626
013626
013630
C13e30
013632
013632
013634
013634
013836
013636
013640

013tH4C

gl2e42
0l3g4e
013644
913644
013646

Cl1364b

06-DeC-76 [1:34

J0071E
1206290

09C717
iJe3s!

00C720
023202

gso72l
02364C

000724
AC774C

000725
gC.
Cidisl

aoc

0Co73C
00!
010C14

ol

MARCY1l 27(1006) 14-DEC-76 16:44 PAGE 6-56 PRSE:

FLO

RCVM--PROCESS CRCY--END OF DATR MESSAGE

RCVM:

. BTThe REVH--PRO”ESB Sncu--sno OF DATA MESSAGE
'ENTERED FROM IDLE LO0
: IF CRC CORRECT -- QUEUE INTERUPT AND UPDRTE RESPONSE

:1F CRC WRONG SEND NAK

BRWRTE 1BUS, UBBR -READ UNIBUS BR RESISTER
MICPC=MICPC+l

¢MOVE ! MRTEBR! IBUS! (UBBR> >

BRO NXMERR :NON-EXISTANT MEMCR!
MICPC=MICPC+]
«JUMP!BROCON! (NXMERR-INITS300C#4> ! < NXMERR-INIT3777/2>>

SP IBUS, RCVDRT, SPJ :RERC CRC CHARACTER
MICPC=MICPC+
(MOVE!SPX! IBUS!RCVDAT!SPC>

BRWRTE 1BUS,RCVCON
MICPC=MICPC+]
(MOVE ' WRTEBR? IBUS! (RCYLONY»

:READ RECEIVER CONTRCL REGISTER

8RO RCVMI :IF CRC GOOD -- PRCCESS
H}CPC=H£8PC+1
<JUMP!BROCON! (RCVM1-INIT330C0%4> ! <RCVM1-INIT3777/2>>

BRWRTE BR,SELA!SP1 :READ STATUS BYTE
MICPC=MICPL+]
(MOVE ' WRTEBR!BR! < SELA!SP; >

BR? RHX ;CRC ERROR IN BCCT MOCE - FLUSH

MICPC=MICPC+l
«JUMP!BR7CON! <RHX-INIT33000%4, ! <RHX-INIT8777/2>)

LOMA  IMM, T :ELSE SEND NAK --DRTR Z9ROR
MICPC=MICPC4!1

.IF IDN IMM, IMM

(MOVE'LDMAR! IMM! < T8377>»

.IFF
(MOVE!LDMAR! IMM! - T>.
.ENDC

MEMINC IMM,2 «NARK ~YPE
nxcpc:n:cpcli
¢MOVE ' WRMEM! INCMAR! IMM! . 21

MEMINC IMM,302 :DRTA ERRIR SLBTYPE
MICPC=MICPC+]
(MOVE !WRMEM! INCMARR! IMM! <302" »

LDMA  IMM. NDATS
MICPC=MICPCHL

.IF ION IMM, IMM
’HEVE!LDHRR!IHH!<NDRTS&3??>>

.IFF
«MCVE!LDMAR! IMM! <NDARTS>*
.ENDC

3122
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COCMP PROTOCOL IMPLEMENTRTION
06-DEC-76 11:34

Mac

C1365C
J13850

013654
013654
013&5€

1385t

002731
104582

900732
0Cl
0ig1v?

aoc

000732
000413

000734
i.4522

MACY1l 27(1006) I4-DEC-76 16:Y4 FAGE 6-57
RCVM--PRCCESS CRC4--END OF DATA MESSAGE

RCVMO:

Gl0O

RALWAYS RH
MICPC=MICPC+1

Bhot:

; SEND NAK

<JUMP!ALCOND! <RHS-INIT33C00#4> ! «RHS-INIT3777 2>

LDMA IMM, < <RTHRS+3»>
MICPC=MICPC+]

IF IDN IMM, IMM
<nog5'Lon9R'1rn'<<RTHRS+3»&377>

IF

<MOVE'LDMAR! IMM! < <RTHRS+37»>
.ENDC

BRWRTE IMM, 10

MICPC= H'CPC+1

(MOVE'WRTEBR! IMM! (10>

ALWAYS RCEXY
MICPC=MICPC+l

;PCINT T2 ERROP WCRC

:MAINT MESSASE ERROR

;GIVE FRTAL ERRCR

<JUMP!ALCIND! <RCEXY=-INIT830CC#4> L <RCEXY-INITS777 /2>

3122



JMell COCMP PROTOCOL IMPLEMENTATION

CCoMGh. MR 06-DEC-76 11:3%

125

1522
1253
1254
i3Es
(1)

r— [,
RN £ ¥ PoNPRNPEN 12 1 PN

b2

— — > [ >
W WY |V P W NPEN ( § Y e 2 ¥ 1A T

[

>ap-—-

N VPt (VP Y T A P R W e s TR WEY ( PSP o ¥ ]
baps paa (Vb - s (T bt s (VT 0t 0 02 TV 00 b 02 (V0 0t 0= (T 0 bt 0 (V0202 0 (V0 « 0t b= (JILT) 0 0= b= () 0= bt e () 0o Do
4

LSRRy { « [T 'ﬂ;aw\-&“‘(nuh-u‘\--uvuuuvmwuu.—\.-naumuvummu\-—u‘qu;lumsg

>—

PR

813t6C
G1366C
013662
013662
013ted
013664

013566
C136k6
013870
913670
gl3e72
013672
013674
013674
013676
C13676
C137C0
013700

81370¢
013702
C13704
C13704
01373¢
013706

000735
02060C

00C736
060373

200737
10574¢

020740

060521

000741
107343

000742
104415

060743
0C0S63

000744
0B326!

000745
104415

000746
0B31E4

000747
115712

020750
+008S1

MACY1l 27(1006) 14-DEC-76 16:Y4 FHGE £-58 Srat:

H10

EM2--PROCESS RLD MESSRGE

RHX:

.SBTTL EM2--PROCESS RLD MESSAGE
:ENTERED FROM IDLE LOOQP
:IF RLD PASSWORD CHECKS TRIGGER THE BCOT ROM

BRMRTE IBUS,RCVDAT .READ THE CHAR
MICPC=MICPC+!
<MOVE'WRTEBR! IBUS! <RCVDART>>

CMP BR,SP13 +15 IT A MATIH
MICPC=MICPL+]
<SUBTC!BR!SP13>

Z EM3
MICPC=MICPC+l
«JUMP!ZCOND® <EM3-INIT33C00*4> ! <EM3-INITS777/2>>

¢FALL INTQ RHX
BRWRTE BR,AR!SP] 'READ STATUS BYTE SHIFTED LEF”
MICPC=MICPL+]
(MOVE 'WRTEBR'BR! (RR!SP{>>

BRY 108 :DLE RECEIVEC IN NORMAL MODE
MICPC=MICPC+l
<JUMP!BRH4CON! < 10$-INIT33000%4> ! < 108-INIT8777/2>>

RLWAYS FLUSH :RLRERCY IN MAINT MODE

MICPC=MICPC+l
CJUMP!RLCOND! <FLUSH-INIT33000#4> ! <FLUSH-INIT8777,2%>

BRWRTE IMM, 163 :MASK TO CLEAR ALL MAINT RELATED 8ITS
MICPC=MICPC+]
<MOVE 'WRTEBR! IMM! ¢ 1p3>>

SP BR, ARNDB, SP1 :CLEAR THEM
MICPC=MICPL+]
{MOVE ' SPX!BR! RANDB! SP1 »

QLWRYS FLUSH
MICPC=MICPC+]
<JUMP!ALCOND! <FLLSH-INITS300C#4> ! <FLUSH-INIT3777 /2%

SP B8R, DECR, SP4 :DECREMENT CHARACTER COUNT BY INE
MICPC=MICPL

PL+!
(MOVE !SPX!BR!DECA!SPY?

Z EMTRIG : TRIGGER AC L0k

MICPC=MICPC+1 ‘
¢ JUMPZCOND! <EMTRIG-INIT3300C#+4> ! <EMTRIG-INITS777-2) .-

ALWAYS IDLE
MICPC=MICPC+1
¢JUMP'ALCOND! < IDLE-INITS30C0#4> ! « IDLE-INIT8777 /2>



OMC11 COSMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:24

DCohiH . MRC

{857
1272

LY ’

N W AR
-

N

[ o

T AW |\ Pt X ¢ | R RPI P EN (| o PN 1 V P X

—e
(SR W SR LT ¢ LU TP R S

BHH.—O\’.—.HH\’H.—..—.HH..H

[

.—.
(20 ¥ SN [ 2oy Sy 2
QPR SR PY | o LEPR I

013710

g13v10

013712
013712
013714
013714
013716
013716
£.3720

813728

3Cl1

OOCESI
Qi0l

$2}1

20075z
016401

000753
CC2400

838230

006755
114524

I10

MRCY1l 27(1006) 14-DEC-7& 16:Y4 FAGE &-89
EM2--PROCESS RLD MESSAGE

. JE_NDF SLOW
.§BTTL NXMERR ---NON EXISTANT MEMORY HANDLER

NXMERR: LOMA  IMM, ((RTHRS+3>>
HICPC:HICPC+¥MH

AE on T .
<?g¥ FLDMARY IMM! < <RTHRS+32>3377>>
(MCVE!LDMAR! IMM! < (RTHRG+3> >
.ENDC

MEMINC _IMM, 1

MICPC=MICPC41
CMOVE ! URMEM® INCMAR IMM! (1)

ngn énn 0
MICPC=MICPCY]
CMOVE'WRMEM! IMM! <O>>

SP MEMX, SELB, SP10 .3 EAR STATUS
nxgpgznscpc+l

<MOVE YSPX'MEMX ! SELB!SP1D)>

ALWAYS RCEXX
MICPC=MICPC+l

;NX™ ERRCR 8IT

¢ JUMP!ALCOND! <(RCEXX-INIT830CC#% ! RCEXX-INITST7F?.

; ACORESS ERROR LINK

D .

»



J*C11 DDCMP PROTOCOL IMPLEMENTARTION

DOoHGH.MRC

127

1578
128C
158
12823
1284

1588

1287

1688

1890

b >

—

[—

cnes(a)m e~ W sl s~ W) WX 7S FEW NN 4 P W RN IV Fa X a W % L Tl
P""‘D"""HD"‘""“(D"".—"’DHH"‘D"‘"""D""""‘D’“'—*‘D’-"-‘

>— >—
[RERTVE «EEPENINDY § RERT Y , | TS XSSy SR W WY gy Ler e

—

—
L IV L SR WY + ALY | o BN

013722
013722
013724
013724
013726
013726
013730
C13730
013732
013732
013734
013734
C13736
013736
013740
013740
013742
213742

06-DEC-76 11:34

i

aae

CI20756
060€e21

000757
103742

000760
0C0613

000761
063301

090762
100742

800?63
00404

0007&4
063C00

00076<
110601

C00766
CO04a4

MACY1l 27(1006) 14-DEC-76 1b:Y4 FAGE 6-80 PRGE :

J10

NXMERR ---NON EXISTANT MEMORY HANDLER

I?PDBF SLOW

LSBTTL SELQSY-~ROUTINETOCHECK SELECT AND QSYNC AND DIDDLE LINE STATUS WCRD

SELQSY: sHﬁES SP?BUQLHgVBQ?ggbﬁo BY FIRST INSTR IHEED%B&E&CTERINTO SFS ANC THE B8R

S%:
10%:

iss:

208$:

300T:

RESEXT:

TABMXT:

158 :GELECT SET”--BRANCH
BRHRTE B8R, AR!SPS :SHIFTBR %Err
BR7 208 :FINAL SET?
BRWRTE IMM, 77 'MASK 10 BR
SP BR, RANDB, SPS : TURN OFF SELECTANDFINAL
_ALWAY BR. INCR, SP37PAGE L
BRWRTE IMM,200 :SET OK TO SEND
ap“nY g ,AORB, SP1C :IN LINE STATUS WORD
ekunr MM, 20 : SETCLEARACTIVE
5P BR, AORB, SP10 :IN LINE STATUS WCRC
ALWAYs 10%
.PAGE
ENDC

BRWRTE BR, SELA!3P1 SEE IF IN MAINT. MOCE

MICPC=MICP{+]
CMOVE ' WRTEBR? BR'<SELQ'SP1>>

BR? RA3 :BRANCH IF SO ANC TRERT CLE LIKE NUM. MSG.

MICPC=MICPC+l
<JUMP!BR7CON! <RA3-INIT83000#4> ! ¢<RR3-INITE?77/2))

BRWRTE IMM,210 :MASK TO SE7T MARINT MODE RAND DLE RECV'D
MICPC=MICPC+l
(MOVE!WRTEBR! IMM! <210>>

SP BR, AORB, SP1 :SET “HE BITS
MICPC=MICPL+1
(MOVE!SPX!BR!RORB!SP1>

ALWARYS RRS :TREAR™ LIKE NUMBEREC MESSAGE
MICPC=MICPC+l
«JUMP!ALCOND! <RA3-INIT3300024> ! <RR3-INIT377772)>

BRWRTE IHH H :ACD TO MXT BITS
MICPC= %? S

¢(MOVE!WRTEBR! IMM! <4¥>>

SP BR, RDD. SPC

MICPC=MICPL+1
¢MOVE ! SPX!BRYADD! SPQ>

ALWAYS TH3X
MICPC=MICPC+1
(JUMP!ALCOND! < TH3X-INIT33000%4> ! < TH3X-INIT87772>>

BRWRTE IMM, 4 : INCREMENT MXT
MICPC=MICPCt]
CMOVE'WRTEBR! IMM! <4>>

Cigt



pDMCl1 DDCMP PROTOCO
RC 06-0t

IMP

(‘)r-

DOoMGH . M -76

(1)

1308 013744
1) 000767
Eii 013794 123220

1309 013746
1) 000770
(D) 013746 061011
{a

1310 013750
‘1) 000771
g{; 013750 114761
\

1311

1312 013752
(1) 000772
Eig 013752 000402

1213 013754
(1) 000773
g{; 013754 114663
{

1314 000004

i315

1316
(1) 013756
(2) 000774
gs; 013756 000000
(i) 013760
(2) 000775
ggg 013760 000000
(1) 013762
(2) 000776
55; 013762 000000
(1} 013764
(2) 000777
(2) 013764 0000CC
\ZJ

LEMENTATION
11:34

MRCYL1l 27(1006) _14-DEC-7

K10

16:494 FAGE 6-61

b
NXMERR ---NON EXISTANT MEMORY HANDLER

ATHRES:

SP 18US, 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-INIT8777/2>>

;RERD BR CONTROL

BRWRTE IMM.2
MICPC=MICPC4]
(MOVE 'WRTEBR! IMM! ¢2>>

ALWAYS ERRXX
MICPC=MICPC+l
< JUMP!ALCOND! <ERRXX-INIT33000#4> ! <ERRXX-INIT3777-2>>

.REPT Y4
$ZERQ

. ENDR

$ZERQ
MICPC=MICPC+!
000000

$ZERQ
MICPC=MICPC+!
000000

SZERQ
MICPC=MICPC+!
000000

$ZERQ
MICPC=MICPC+l
0C00Ca

rPRCE:

4

[ XY

n



L10

OMC11 CDCMP PROTICOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 PAGE 6-62 PAGE: 0128
DCIHGH.MAC  OB-DEC-76 11:34 NXMERR ---NON EXISTANT MEMORY HANDLER
1210 0137 .=INIT+2000
1319 243788 aTiRElss9
iggg SBTTL TMTDR--TRANSMITTER DISPATCH RGUTINE
1332 013766 TMTDA: Eau TE, 18US, TMTCON .READ TRANMITTER CONTROL REGISTER
(13 001000 1CPC=MICPC+
5{; n13766 020620 (MOVE ! WRTEBR! IBUS! < TMTCON> >
1323 013770 SRy RBASELA, (2IPRGERD> . 1F REAGY PROCEED
(1) 001001 MYCPC=MIZP
;{; 013770 173202 (JUMP? BRHCON.DP.SELQ!E!PQGEE)
{
1324 013772 ALWAYS 1l :ELSE IDLE
S 001002 MICPCEMICPC+]
(1} 013772 190484 (JUMPTALCONDT (11-INIT$3500247 1< I1-INI 877772,/
\“



M10

OMC11 DDCMP PROTOCOL IMPLEMENTRATION MACYI1 27(1006) 14-DEC-76 16:44 PRGE 6-63 PAGE: 0129
OCCHGH.MRC  06-DEC-76 11:34 TMTA--FIRST CHARACTER OF HERDER
{359 .SBTTL TMTAR--FIRST CHARACTER OF HEADER
1328 013774 ™TR:
1329 001 JIF DF SLOW
1339 BRWRTE BR,RAR!SPIO :SHIFT LEFT
1331 BR? RCYCK
1332 TAl:
1333 000 .ENDC
1334 01377y BRWRTE BR,SELA!SPIO :REREAD STATUS
(1) 071003 MICPC=MICPL+]
E{; 013774 060610 (MOVE ' WRTEBR!BR! (SELA'SP10>>
1335 013776 BRO MUMSYN : IF UNNUMBPENDING -- SEND IT
(1) 001004 MICPC=MICPC+]
gi; 013776 112007 < JUMP'BROCON! (NBMSYN-INIT83000%4> ! (NUMSYN-INIT3777/25>
1336 014000 BRSHF T
(1) 001005 MICPC=MICPC+]
E{; 014000 001620 ¢MOVE ' SHF TBRIWRTEBR! SELB>
1337 014002 BRY IDLED s IF START MODE--EXIT
(1) 001006 MICPC=MICPC+]
E}; 0.4002 103063 <JUMP!BRYCON? < IDLEC-INIT83000%4> ! < IDLEQ-INIT8777/2))
1338 00! . .IF DF SLOW
1339 BRI NUMSYN :IF_LINE_HAS GONE IDLE SEND SYN
1340 ‘ELSE--START TO SEND MESSAGE
1341 000 .ENDC
1342 001 ' .IF NDF $LO
1343 014004 NUMSYN: BRWRTE BR <SELQ'SP10> :RERD LINE STATUS WORC
(1) 001007 MICPC=MICPL+1
fig 014004 DE0610 (MOVE ' WRTEBR!BR? <SELA'SP10>>
1344 D14006 BR? 5§ . IF OK TO SEND--PROCEED
(1) 00101C MICPC=MICPC+]
Eig 014006 113412 ¢ JUMP!BR7CON? <5$-INIT53000%4> ! <S5§-INIT8777.72>>
1345 014010 ALWAYS Il -ELSE--IDLE
(1) 001011 MICFOZMICPC+!
fi? 014010 100454 (JUMP!ALCOND? ¢ I1-INIT33000%4)> ' <I1-INIT8777/2>>
)
1346 014012 G3: BRWRTE I1BUS,MODEM :ARE WE STILL SENDING®
(1) 001012 MICPC=MICPC+]
Ei; 014012 020860 <MOVE ' WRTEBR! 1BUS! ¢MODEM)> )
)
1347 014014 BRSHFT
(1) 001013 MICPC=MICPC+1
Ei; 014014 001620 (MOVE:! SHF TBR!WRTEBR! SELB)>
1348 014016 BRY 11 :RTS SET? IF SO WE ARE--STALL
(1) 001014 MICPC=MICPC+]
E{; 014016 103054 CJUMP!BRYCON! <I1-INIT33000%4> '<I1-INIT8777/2%)
1349 014020 BRWRTE IMM,373 :MASK TO TURN OFFLINE IDLE
(13 001015 MICPC=MICPC+!
(1) Q14020 000773 (MOVE ' WRTEBR! IMM!<373>>

- —— ep— . — ——— e — — -



N10

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACYIl 27(1006) 14-DEC-76 1$:44 FPAGE &-6Y PAGE: 0130
DOCHGH.MARC  0B-DEC-7& 11:34 TMTR--FIRST CHARARCTER OF HEADER
(0
1:§0 014022 5P B8R, AANDB, SP10 . IN LINE STATUS WORD
(1) 001016 MICPC=MICPE+] .
Sii 014022 063270 <MOVE'SPX'BP!AANDB!SP10>
135! 014024 TSTRTE TMTAI
(1) 001017 MICPC=MICPC+]
(1) 014024 000424 <nove-uarean-1nn-<rnrn1 -INIT8777/2>»
(1) 201020 MICPC=MICPC
{1) 014026 063222 (MOVE ! SPX" BN'SELB'SPE)
1352 014030 BRWRTE IMM, 12
(1) 001021 MICPC=MICPC+]
Eig 014030 000412 (MOVE 'WRTEBR! IMM! < 12> >
1353 014032 SP BR, SELB, SP6 :STORE IN SP&
(1 001022 MICPC=MICPL+]
Ei% 014032 063226 (MOVE ! SPX!BR!SELB! SP&>
1354 014034 ALWAYS Il :BACK TO IDLE LOOP
(1) 001023 MICPC=MICPC+]
g%; 014034 100454 ¢JUMP'ALCOND?! ¢ I1-INIT83000%%> ' (11-INIT8777/2>>
L
1355 0i4036 TMTAL: SP BR,DECA, SP6 -DECREMENT SYN COUNT
(1) 001024 MICPC=MICPL+]
Ei% 014036 063166 (MOVE ! SPX! BR! DECA! SP&>
1356 014040 2 TMTEXT
(1) 001025 MICPC=MICPC+1
g;i 014040 111432 <JUMP'ZCOND! < TMTEXT-INIT8300Ck4> ! « TMTEXT-INIT8777/2))
1357 014042 OUTPUT  IMM, (1'0TMTCO) :MRITE SOM TO TMTR CONTRL
(1) 001026 MICPC=MICPC+]
E%; 014042 002011 (MOVE ' WROUT! IMM! <1 1OTMTCOY>
1358 014044 BRWRTE IMM,226 :SYNC CHAR
(1) 001027 MICPC=MICPCY]
5{; 014044 000626 (MOVE ! WRTEBR? IMM! (226> >
1359 014046 OUTPUT BR, (SELB! TMTDAT> :SEND THE CHARACTER
(1) 001030 MICPC=MICPL+]
Ei? 01404 062230 <MOVE 'WROUT!BR! <SELB! TMTDAT>>
)
1360 014050 ALWAYS Il
(1) 001031 MICPC=MICPC+1
Ei% 014050 10044 <JUMP'RLCOND'<II -INIT83000%4> 1 <I1-INIT8?77 /2%
1361 000 .ENDC
13c2 014052 TMTEXT: BRWRTE BR, (SELR!SP1D> :UNNUMB MESSGE”
(1 001032 MICPC=MICPE+1
Eiﬂ 014052 060610 ¢MOVE !WRTEBR!BR! <SELA!SP10>>
1363 014054 BRO TMTUN :IF SO --BRANCH
(1 001033 MICPC=MICPC+1
Ef? 014054 112043 <JUMP ! BROCON! < TMTUN-INIT3300024> ! < THTUN-INIT3777 /2%
J
13E4 014056 TSTRTE TMTB
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.MAC

014056

Q14060
014062

0i4062
014064
014064
014066
014066
014070
014070
gi4o7re
gi4072
014074
014074

014076
014100

014100
gl41c2
C14102
Ol41C4
014104
014108
014106

001034
0004S1
J01035
063222

001036
060601

001037
113447

001043
000610
001044
0e3222

001045
0CO40S

0010S0
110441

0d1

MACY11l 27(1006) 14-DEC-7b6 1b:Y4 FRGE B-8S PAGE :

Bll

TMTR--FIRST CHARACTER OF HERDER

TMTAS:

TMTUN:

TMTBT:

NUMSYN:

c3:

MICPC=MICPC+1
(MOVE ' WRTEBR! IMM! ¢ TMTB-INIT8777/2>>
MICPC=MICPC+l1

(MOVE ! SPX!BR! SELB! SP2>

BRWRTE BR,SELAR!SP1

MICPC=MICPL+!

<MOVE ! WRTEBRIBR! <SELR!SP1>>

BR? TMTBT ; IF SO SEND DLE
MICPC=MICPC+]
(JUMP!BR7CON! <TMTBT-INIT83000%4> ! < TMTBT-INIT3777/2)>

BRWRTE IMM,201 -ELSE STORE SOH
MICPC=MICPCS]
(MOVE!WLRTEBR! IMM! <201 >>

OUTPUT BR, <SELB!TMTDAT> :IN TMT SILO
MICPC=MICPL+1
¢MOVE 'WROUT ! BR! <SELB! TMTDAT)>

ALWAYS 11
MICPC=MICPC+1
(JUMP!ALCOND! <I1-INIT83000%4> ! (I1-INIT8777/2>>

TSTATE TMTI
MICPC=MICPC+1

CMOVE 'WRTEBRY IMM! < TMTI-INIT&777/2>>

MICPC=MICPC+1

(MOVE ! SPX!BR! SELB! 5P2>

BRWRTE  IMM,S :ENG TO BR
MICPC=MICPC+1

(MOVE'WRTEBR? IMM!<5>)>

ALWAYS TMTRS
MICPC=MICPC+1
<JUMP!ALCOND! < TMTRS-INIT33000%4> ! <TMTAS-INIT&?777/2%>

BRWRTE IMM,220 :WRITE A DLE TO BR
MICPC=MICPC+1
(MOVE ! WRTEBR! IMM! (220>

ALWAYS TMTAS :SEND IT
MICPC=MICPC+l

;ARE WE IN BOOT MODE

' ¢JUMP!RLCOND! <« TMTRS-INIT33000%4> ! < TMTRS-INITS777/2>>

.IF DF SLOW

BRWRTE BR,<SELR!SP1D> :RERD LINE STATUS LIORD
BR7 5% ; IF OK TQ SEND--FRCCEED
ALWRYS Il ;ELSE--IDLE

BRWRTE IBUS,MODEM RRE WE STILL SENDING?

BRSHF T

3131

- - et ——— —— —
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DMC11 DDCMP PROTOCOL IMPLEMENTATION  MACY!l 27(1006) 14-DEC-76 1b:44 FAGE 7 PAGE: 0122
DDCHGH.MAC ~ 0&-DEC-76 11:34 TMTA--FIRST CHARACTER OF HEADER .

1383 BRY __ Il ;RIS SET?_IF S0 WE ARE--STALL

1384 BRURTE IMM,373 *MASK TO TURN OFFLINE IOLE

1385 Sp BR, AANDB, SP10 : IN LINE STATUS WORD

1385 TSTATE THiAL

1357 BRURTE IMM, 10



OMC11 COCMP PROTOCOL IMPLEMENTATION
06-DEC-76 11:34

OCCHGH. MR
1389

)
(§0 }

DL1

MARCY1l 27(1006) 14-DEC-76 1b6:44 FAGE 8
TMTA--FIRST CHARACTER OF HEADER

Sp BR, SELB, SP6
TMTAl: GSP BR.DECA. SPE
2 TMEEXT

SUTPUT  IMM, <1'0TMTCO>
BRWRTE IMM, 2026
ALWAYS TMTAS

.ENDC

; STORE IN SP&
; DECREMENT SYN COUNT

+WRITE SOM TO TMTR CONTRL
; SYNC CHAR

PAGE :

9133
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CMC!] DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 PAGE 8-1 PAGE: 0134
ODCHGH.MAC  06-DEC-76 11:34 TMTB--OUTPUT FIRST CHAR OF COUNT
;ggg _SBTTL TMTB--OUTPUT FIRST CHAR OF CCUNT
1339 014112 T™MTB: (DMA  BR,SELA!SP1G :GETPOINTER TC NEXT TMT LINK
1 0G10S1 MICPC=MICPL+]
5y 001 .IF IDN BR, IMM i}
A <?9¥E!LDHR§!IHH!(SELQ!SP1633/?>)
11} 014110 070Z1& ¢MOVE'LDMAR'BR! <SELA!SP1&)>»
:§§ 00C .ENDC
1430 D14112 MEMING IMM,3 .WRITE MSG TMTED T3 FLAGS
(1) 001052 MICPC=MICPC+1
5{; 014112 016403 (MOVE ' WRMEM* INCMAR! IMM? < 3>)
1401 014114 MEMINC BR.SELA!SPI2 .PICK UP MSGNC
(1) 001053 MICPC=MICPL+] )
g{g 014114 078612 (MOVE ' WRMEM? INCMAR!BR! <SELA!SP12>>
\
1402 014116 STATE  TMTC : ADDRESS TMTR STATE
(1) 001054 MICPC=MICPC+] )
(1) DI4iie 000476 (MOVE "WRTEBR! IMM! < TMTC-INITS777/2>>
1402 014120 T80:  SP BR, SELB, SP2 :UPDATE 1T
(1) 001055 MICPC=MICPE+]
gig 0i4120 083222 (MOVE!SPX!BR!SELB!SP2>
1494 014122 OUTPUT <MEMX® INCMAR>,SELB!IBAL :WRITELOWBYTEOFADDRESS
(1) 001058 MICPC=MICPC+]
;ig 014122 0Se224 (MOVE ' WROUT ! MEMX! INCMAR! <SELB! IBA1 >
1435 g14124 OUTPUT  (MEMX! INCMAR> , SELB! IBR2 sWRITE HIGH BYTE OF ACCRESS
1D 001057 MICPC=MICPC+1
Eii 014124 056225 (MOVE ' WROUT ! MEMX! INCMAR! <SELB! IBR2> >
1406 014128 Sp MEMX . SELB,SP?  ;HIGH BYTE OF COUNT TQ SP?
1) 001060 MICPC=MICPC+]
(i] Cl14126 043227 (MOVE ! SPX ! MEMX ! SELB!SP?>
(13
1407 - WAIT TO MASK OFF MEM EXT. BITS
1408 014130 ) IBUS,NPR, SPO
(1 001061 MICPC=MICPC+]
(ij 014130 123200 ¢MOVE 'SPX! IBUS!NPR!SP0>
13
1409 014132 BRWRTE IMM,220
(1) 001062 MICPC=MICPC+]
Efﬁ 0:4132 000€20 ¢MOVE 'WRTEBR! IMM! ¢220>>
1410 CI4134 SP BR, RANDB, SPC
(i, 001063 MICPC=MICPL+1
;{; 014134 063260 <MOVE ! SPX! BR! AANDB!SPD>
[}
1411 014128 SP IMM, 300, SPb :MASK FOR MXT
(1) 00104 MICPC=MICPCH]
;iy 014136 00320% /MOVE !SPX! IMM? 300! SP&>
1412 CI4140 BRWRTE MEMX! INCMAR, RANCB! SPE s TURN CFF (322
1 0010eS MICPC=MICFC+1



FL1

SM211 CDIMP PROTICOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:Y4 FAGE 8-2 PAGE: 213F
OCZRGH.MAC  0B-DEC-75 I1:34 TMTB--0UTPUT FIRST CHAR OF COUNT
) 214140 0SH4BES (MOVE 'WRTEBR! MEMX ! INCMAR! < HANDB! SPE) >
la
1413 0l4142 OUTPUT MEMX,SELB! TMTDAT :ALSO WRITE COUNT TC TMTR SILS
(0 001066 MICPC=MICPC+]
;i) Cl4142 042230 (MOVE TWRGUT 1 MEMX! <SELB! TMTDAT> >
{1
1414 Sl8194 BRSHFT :SHIFT BITS INTC CORRECT POSITION
13 091087 MICPC=MICPC+]
i) o14i44 00160 (MOVE ! SHF TBR!WRTEBR! SELB>
1415 014146 BRSHFT
1 001376 MICPC=MICPC+]
\1) 014146 D01g20 (MOVE ! SHF TBR! WRTEBR! SELB>
vd
1416 014150 BRSHF T
% 00107} MICPC=MICPC+1
?%? 014:50 001623 (MOVE 'SHF TBRWRTEBR! SELB>
)
1417 014152 BRSHFT
S 001972 MICPC=MICPC+] A
(1) 014152 031620 <MOVE ' SHF TBR? WRTEBR! SELB>
58
1418 04154 ouT BR, RORB! ONPR
58 001073 MICPC=MICPL+]
gii 014154 0613130 <MOVE 'WROUTX?BR! <AQRB! ONPR> >
1419 014156 SPBR  MEMX,SELB.SP6 :LOWBYTE OF COUNT TG SPd
1) 001074 MISPC=MICPC+]
5;; 014156 043626 <MOVE ! SPERX ! MEMX ! SELB'SP&>
1533 0c! IF DF SLOW  :#»»#x10/21/76
145§ X ALWAYS IOLE
14 co ENDC
1423 J01 .IF NDF S$LOW ;#2%2%10721/78
1424 014180 ALKAYS 11
(13 35;075 MICPC=MICPC+] _ o
éig 014160 1J04cd CTOMPTRLCONDY < T1-INITS300C#%> 1< IL1-INITS7?7. 2%
426 0oc

T

-ENDC



Gll

=m:2:1 COIME PROTICOL IMPLEMENTATION MASY1l 27(1006) 14-DEC-76 16:44 FPRGE 8-3 PAGE:
Stineh.MAC  08-DEC-76 11:239 TMTC--0UTPUT SECOND CHAR OF COUNT
;353 _SBTTL TMTC--OUTPUT SECOND CHAR OF COUNT
2332 o14e2 TNTS: éRuRTE MM, 77 MASK TO CLEAR MXT BITS
10 001076 MICPC=MICPC+]
(i J1M1s2 BBO477 (MOVE TWRTEBR! IMMI<77>)>
183D DidleM SPBR  BR,RANCB, SP7 :CLEAR THEM
15 N01077 MICPC=MICPL+]
st 014164 D0B3€E67 <MOVE ' SPBRX ! BR! AANDB! SP7>
1432 214186 OUTPUT DP. <SELB! TMTDAT> ‘MRITE TO TMT 51.0
13 901100 1cPC=MICPl+]
i} o14iee 62330 (MOVE TLROUT 1 DP! (SELB! TMTORT >
1433 CI4I70 BRWRTE IMM,TMLS .GET WRAPAROUND ADDRESS
10 001101 MICPC=MICPC+]
;i; 0i4:70 000543 ¢MOVE 'WRTEBRY IMM! < TMLB> >
1434 Q14172 CMP BR,SP16 . WRAPARORLUND
) 001138 nécpgz micPl+l
12 014172 06037E UBTC'BR!SPIE>
1435 0IvI7Y Z 108
) 0C1103 MICPC=MICPC+]
gii _idi?9 111811 . JUMP'ZCOND! < 108-INIT83000%4%> ! < 10§-INIT&777/2)>
1436 014178 BRWRTE IMM,b :OFFSET TC NEXT _INK
9 001104 MICPC=MICPC41
(i} 014176 00CHOB <MOVE 'WRTEBR? IMM? <E>>
“dJ
1437 514200 SP BR,ADD,SP16 . JPCATE THE POINTER
(1, 001108 MICPC=MICPE+] |
§i3 014200 383316 «MOVE 'SPX!BRIADC'SP1&>
vdJ
1438 014202 5§ :
1439 oc! JIF DF  SLOM
1940 STATE  THMTD
1441 ALWAYS XEXIT
1442 009 _ENDC
1443 301 "IF NDF SLOM
1445 014202 TSTATE ano
(13 001id6 MICPC=MICPC+!
(17 014202 000514 (MOVE ' WRTEBR IMM! . THTO-INITS777 /2>
(1) 001107 MICPC=MICPC+1
1. Dl4204 DB3222 (MOVE ! SPX!BR1SELB!SP2}
1495 014206 201L10 nngEs 11 . ##220CTOBER 29, 1376
,;; J:4206  10G4ES HGRETALEOND! 11-INITS300084> 1< 13- INIT8777. 22
144€ 026 .ENOC
1447 014210 108:  BRWRTE IMM,TMLI & BASK T3 FIRST LINK
(1) gg 1;1 MICPC=MICPC C+l
(1, o210 3B04% *ASTETIRTESR! T2 <TMLI>>
1448 Civ2l2 SF BR, SELB, SP16
y 001.:.2 MICPC=MICPL+]

8|



H11

swoil CDOME PRCTICOL IMPLEMENTATION MECYI1 27(1008) I4-DEC-76 16:44 FAGE 8-4 PAiE: o127
TCIhah.MAC  OB-DEC-76 11:34 TMTZ=-0UTPUT SECOND CHAR OF COUNT
(1) Zis2l2 08323 (MOVE ! SPX'BR! SELB!SP16)
1443 J:4214 ALWAYS S$
1] 0211:3 MICPCIMICPC+]
i fi421e  10E38  JUMP1ALCOND! <S8-INITS3000%4) ! <S§-INITS777/3:
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I11

MACY1l 27(1006) 14-DEC-76 16:44 FRGE B-5 PRGE :

TMTD--RESPONSE FIELD-NUMBERED MESSAGE

.SBTTL TMTD--RESPONSE FIELD-NUMBERED MESSRGE
TMTD:  STRTE TMTE

MICPC=MICPC+l

<MOVE! NRTEBR'IHM'(THTE-INIT&???/2>)

SP ECR, SP6 ;ADJUSRT COUNT FOR TWO'S COMPLEMENT

HICPC-HICPC+1
«MOVE'SPX'BR'DECR! SP&>

TDe ;NO OVERFLOW

HICPL MICPC+1
(JUHP'LCOND'<TDE-INIT&3OOD*H>!<TBE-INIT&777/E>>

sp N gn DECR, SP7 :DECREMENT HIGH BYTE OF CGUNT
«no E1GPX! BR DECA!SP?>

LDMA  IMM,ISPI1 :RESP FIELD RDDR T9 MAR
nigpsowxgpc+i

(MOVE'LDHRR'IHH'<ISP11&3?z>\

IFF
¢MOVE'LDMAR? IMM! (ISP11>>
.ENDC

-4
ro

*03:  OUTPUT MEMX,SELB! TMTDAT sWRITE IT 70 SI.0
MICPC=MICPC+]
CMOVE ' WROUT ' MEMX! <SELB! TMTDAT>>

XEXIT2: SP BR,SELB,SP2
MICPC=MICPL+]
«MOVE 'SPX!BR!SELB!SP2>

ALWAYS Il
MICPC=MICPC+l
(JUMP!ALCOND!<I1-INIT830CC#4>!<I1-INITR777-23)

- - R .



OMCll COSMP PROTCOCOL IMPLEMENTATION
-MRC 06-DEC-76 11:34

CCoHGh
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[BCY 3N I « al S0V Suy o AT Sy St o a] SR SRE Y « pT ST SR Sl s o 20T 2
. N

(S

—
o g
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Cl4236
014236

014236
Cid24C
014240
0l4242
0l4242
014244
014244
014246

014246
01+2580

024252

1948

C112s
102054

J11

MACY1l 27(1006) 14-DEC-76 16:44 PRGE 8-b
TMTE--NUMBER FIELD--NUMBERED MESSARGE

TMTE:

.SBTTL TMTE--NUMBER FIELO--NUMBERED MESSAGE
SPBR [BUS, NPR, SPO ;READ NPR CONTROL REGISTER

T%S@Efgzgsg?{aussNPR!SPU\

BRO 11 ;BUSY - GET QUT

MICPC=MICPC+l
<JUMP!BROCON!<I1-INIT83C00#4 ! <11-INIT8777/2)>

BRWRTE BR,SELA'SP12
MICPC=MICPE+]
<MOVE 'WRTEBR!BR! <SELR!SP12>>

OUTPUT BR, (SELB! TMTDAT>
MICPC=MICPL+]
<MOVE 'WROUT ! BR! <SELB! TMTDRT»>

STATE  TMTF

MICPC=M]ICPC+

(MSVE!N&?ESR*IHM!<THTF-INIT&???/E>)

ALWAYS THI

MICPC=MICPC+l
<JUMP!ALCOND! < TH3-INIT33000#4> ! < TH3-INIT8777/2»>

;WRITE IT TO THE SIiLC

PHGE :

0139
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oMC1l COCMP PROTOCOL IMPLEMENTATION Macyll 27(1006) 14-DEC-76 16:Y4 FAGE 8-7

DOCHGH.MAC  06-DEC-76 11:34 TMTF~-NUMBERED MSG ADDRESS FIELD
i:;é .SBTTL TMTF--NUMBERED MSG ADDRESS FIELD
1473 014252 TMTF:  STATE  TFI
i e S eI e -rinrr2
1) Y < ! ' 1¢ - /2>
145q Bxusgq TF2: SP BE SELB, SP2
1) 001133 MICPC=MICPL+]
gi; 014254 0p3222 (MOVE'SPX!BR!SELB!SP2>
{
1475 D14258 BRWRTE IMM, 1 :LOAD ADDRESS
1) 001134 MICPC=MICPC+]
(%g 214256 000+01 (MOVE ' WRTEBRY IMM! (1>
{
1478 o1 .IF NDF $LOW
1477 014260 TF3:  OQUTPUT BR, <SELB! TMTDAT>
(1) 001135 MICPC=MICPL+]
gi; 014260 062230 (MOVE 'WROUT ! BR! <SELB! TMTDRT>>
§
1478 014262 ALWAYS Il
(1) 001136 MICPC=MICPC+1
gi; 014262 100454 (JUMP!QLCOND! (11-INIT83000%4> ! <(I1-INIT3777.2>»
\
1479 0ac .ENDC
148¢ 001 "IF OF S$LOW
1481 ALWAYS TMTAS
1482 G2 _ENOC



oMC11 COCMP PROTOCOL IMPLEMENTRTION
06-DEC-7?6 11:34

OCCHGH

1484
1488

1
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e
N ogrd

[
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IR N e ] §n LA AN, (T NPRNRY ¢ « R RNRUPL N TUPRNIPY ¢ o RNPRUPRG

s s

.MARC

014264
014264
014266
Q14266
31427C
014270
014272
Qiy272
£14274
Ci4e74
014276

014276
C14300

014330

001141
062236

001142
020S00

0C1143
112162

001144
000c4s

001145
1105863

L11

MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE 8-8
TF1-NUMBERED MSG HERDER EOM

TF1:

.SBTTL TF1-NUMBERED MSG HERDER EOM
BRWRTE IMM 2

MICPC=MICPC+]

CMOVE ' WRTEBR! IMM! <2)>

OUTPUT BR, <SELB'OTMTCO>
MICPC=MICPL+1
¢MOVE ! WROUT!BR! ¢<SELB!0TMTCO))

OUTPUT BR, (SELB! TMTDAT>
MICPC=MICPL+1
<MOVE'WROUT!BR! ¢<SELB! TMTDAT>>

BRWRTE IBUS, 1IBAl
MICPC=MICPC+]
(MOVE 'WRTEBR! IBUS! <1 IBAI>>

8RO TMTF1
MICPC=MICPC+!l

PAGE :

;EOM  MASK TG BR

;UPDATE TMTR CONTRCL REGISTER

; OUTPUT A GARBAGE CHRK

:RERC LOW CRDER FROM INBH

; IF 00D BYTE--BRANCH

<JUMP!BROCON! (TMTF 1-INIT33C0024> ! <TMTF1-INIT8777/2)>

STATE TMTH
MICPC=MICPC+!
(MOVE!WRTEBR! IMM! < TMTH-INIT3777/2>>
ALWAYS XEXIT
MICPC=MICPC+!

¢JUMP!ALCONC! «XEXIT-INITS2000%4> I <XEXIT-INITS777/2>

L)
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OMC1] oocnp PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:44 FAGE 8-9 PRGE: 0142
DOCHGH.MRC  06-DEC-76 11:34 TF 1-NUMBERED MSG HERDER EOM
1493 cRExExExXXXXTIME CRITICAL PATH--MODIFY WITH GRERT CARE
{:gg .SBTTL TMTH--ROUTINE TO OUTPUT DATA CHARACTERS
149& 014302 ™MTH:  &PBR  18US NPR, SPO :READ NPR CONTROL
001146 MICPC=MICPC+]
({; 014302 123800 (MOVE ! SPBRX! IBUS! NPR! SPQ3
1487 001 IF NDF $LOMW
1498 014304 BRY 5§ :IF RECV NPR --PROCESS
(1) 001147 MICPC=MICPC+]
Ef% 014304 11351 < JUMP'BRYCON! <5%-INIT83000%4> ! (5§-INITS777/2>>
1439 000 .ENDC
1500 014308 BRD I1 :IF NPR IN PROGRESS --BRANCH
(1 001150 MICPC=MICPC+
E{g 014306 102054 ¢ JUMP!BROCON <11-1n11&3000*q>z<11—1NITs?77/a>>
1501 014310 53: OUTPUT IBUS, < INDAT1!TMTDAT> . WRITE THE EVEN CHAR TO TMT SILO
(1) 001151 MICPC=MICPC+]
EH 014310 022010 ¢MOVE 'WROUT? IBUS! ¢ INDRT1! TMTDAT>>
1502 014312 SP 1BUS, I1IBR1,SPO :READ LOW BYTE OF BA TO SP
(1) 001152 MICPC=MICPC+]
Eii 014312 023100 <MOVE'SPX! IBUS! 11BAL!SPO>
1503 14314 OUTPUT BR, <INCA®IBAL> :OUTPUT INCREMENTED BA
(1) 001153 MICPC=MICPE+1
Ei% 014314 062064 (MOVE 'WROUT!BR! < INCA! IBA1>>
1504 014316 SP BR, DECA, SP6 : DECREMENT CHARACTER COUNT
(1) 001154 MICPC=MICPL+]
gii 014316 063166 (MOVE 'SPX! BR! DECA! SP®>
1505 014320 C THE :NO OVERFLOW
(1) 001155 MICPC=MICPC+1
5{; 014320 I111€D (JUMPYCCOND? < THo-INITS3000%4> ! « THE-INIT8777/2>>
1506 014322 SP BR, DECR, SP? :DECREMENT HIGH BYTE OF CCUNT
(1) 001158 nxcpc-nxcpc
Ei? 014322 063167 <MOVE!SPX! sn DECR!SP7>
)
1507 014224 2 HEH1 :BYTE COUNT ZERO
(1) 001157 MICPC=MICPC+1
Ei% 014324 115407  (JUMP!ZCOND! CHEH1-INIT83000%4> ! ¢<HEH1-INIT8777/2>>
1508 014326 THE
1508 001 .IF NDF SLOW
1510 014326 aaunre IBUS, TMTCON :READ TMTR CONTROL CSR
(1 001160 MICPC=MICPC+
fii 014326 020620 (MOVE 'WRTEBR! IBUS! < TMTCON> >
1511 014330 BRY THY :IF MORE ROOM IN SILO--BRANCH
(1) 001161 MICPC=MICPC+]
(1. 014330 113165 ¢ JUMP!BRYCON? <« THI-INIT33000%4> ! < THS-INIT3777+2>>
val
1552 000 LENGC
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OMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-10 PAGE: 0142
0DHGH.MRC  06-DEC-76& 11:34 TMTH--ROUTINE TO OUTPUT DRTA CHARACTERS
1513 014332 TMTF1: STATE  TMTHO
) 001182 MICPC=MICPC+1
¢1) 014332 000565 (MOVE 'WRTEBR! IMM! CTMTHO~INIT8777/2>>
1514 001 .IF DF stou
iEis ALWAYS XEXIT
1818 000 .ENDC
1517 001 . IF NDF $LOW
1518 014334 XEXIT: GSP BR, SELB, 5P2 :STORE NEW TRANSMIT STATE
(1) 001162 MICPC=MICPL+]
fii 014334 063222 <MOVE ' SPX! 8R'SELB!SP2>
1519 014336 ALWAYS Il
1) 001164 MICPC=MICPC+]
5{3 014336 100454 <JUMP'ALCOND? < 11-INIT83000%4> ! <11-INIT8777/2>)
1520 000 .ENDC
1521l 014340 TMTHO:
1629 001 .IF DF $LOW
1823 SPBR  IBUS,NPR,SPO :NPR BUSY
1524 BRO Il
1825 oo .ENDC
1526 014340 THS: OUTPUT IBUS CINDRT2! TMTDAT> :00D CHAR TO SILO
) 001165 MICPC=MICPC+{
Ei; 014340 022030 ¢MOVE? uaout IBUS! < INDAT2! TMTDAT>>
1527 014342 Sp 18US, 11BA1,SPC :READ LOL BYTE TO BA
(1) 001166 MICPC=MICPC+]
Ei; DI4342 N23100 <MOVE ' SPX? IBUS' 11BA1!SPD>
1528 014344 OUTPUT BR, <INCA!IBAI> ;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-INIT23000%4> ! <HOINCH-INITS777/2>}
1530 0143t0 THB:  SP BR,DECR, SPb : DECREMENT CHARACTERCOUNT
(1) 001171 MICPC=MICPL+]
E{; 014350 063166 (MOVE ! SPX!BR!DECR! SP&)
1531 014352 C TH? :NO OVERFLOW
(1) 001172 MICPC=MICPC+l1
Eig 014352 111175 (JUMP!CCOND! < TH7- INIT83000%4> ! < TH7-INIT8777/2%
1522 014354 SP BR, DECR, SP? :DECREMENT HIGH BYTE OF COUNT
(1) 001173 MICPC=MICPC+1
Eif 014354 063167 (MOVE ! SPX!BR!DECR! SP7>
1533 014358 2 HEH1 :BYTE COUNT ZERO
(1) 001174 MICPC=MICPC+1
8}0H%815%7 ¢JUMP!ZCOND! ¢HEH1-INIT83000%4> ! <HEH1-INIT8?277/2>>
J
1534 014360 TH? SPBR  1BUS,NPR,SPO READ NPR PEGISTER
(1) 001175 MICPC=MICPC+]
(15 014360 123600 (MOVE ! SPBRX! IBUS ! NPR! SPO>
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DMC11 DOCMP PROTOCOL IMPLEMENTATION MACY1l 27(i006) 14-DEC-76 16:94 FAGE 8-11 PRGE: 2144
DCCHGH.MAC  0b-DEC-76 11:34 TMTH--ROUTINE TOQ OUTPUT DATA CHARACTERS
(1)
1535 0ol .IF NOF $LOW
1836 014362 BRO TH .IF NPR BUSY WAIT TC GO
(1) 001176 MICPC=MICPC+]
E{g 01M362 112205 (JUMP'BROCON! < TH2-INIT83000%4> ' < TH2-INI1T8777/2>>
1537 000 .ENDC
1538 014364 STATE  TMTH
(1) 001177 MICPC=MICPC+]
(1) 014364 000546 (MOVE '"WRTEBRY IMM! ¢ TMTH-INIT8777/2>>
1539 014366 TH3: SP BR, 5ELB, 5P2 :SAVE TSTATE
(1) 001200 MICPC=MICPL+]
;{; 014366 063222 (MOVE !SPXBR!SELB!SP2>
1S40 014370 TH3X: BRWRTE IMM, 156 :CLEAR CO AND Cl
(1) 001201 MICPC=MICPC4]
g{g 014370 000SSE (MOVE 'WRTEBR! IMM? ¢ 156>
}
1S41 014372 SP BR, ARNDB, SPO :CLEAR THE BITS
(1) 001202 MICPC=MICPL+]
g%; 014372 063260 (MOVE ! SPX! BR1 RANDB! SPO>
1542 0i437u ouT BR, < INCR! ONPR>
(1) 001203 MICPC=MICP{+1
Ei% 014374 061070 (MOVE 'WROUTX?BR! < INCA?! ONPR> >
1843 014376 ALWAYS 11
(1) 601204 MICPC=MICPC+]
E;; 014376 100464 <JUMP'ALCOND! <I1-INITS3000%4> '<I1-INIT8777/2%)
4
1544 001 .IF NDF S$LOW
1545 014400 THe: TSTRTE TH?
(1) 001205 MICPC=MICPC+1
(1) 0IN400 000575 (MOVE !WRTEBRY IMM! < TH7-INIT8777/2>>
(1) 001206 MICPC=MICPC+]
(1) 014402 063222 ¢(MOVE ' SPX'BRYSELB! SP2)
1546 014404 ALWAYS 11
(1) 001207 MICPC=MICPC+1
fig 014404 100454 ¢JUMP?ALCOND? <I1-INIT33000%4> ' <I1-INIT8777/2)>>
1847 000 .ENDC
igag JEERRRRRRRRRXXEEND TIME CRITICAL POTHXREEEELERXEEEXXEEREXERERLE IR

’
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MACY1l 27(1006)

Cle

TMTI--SEND UNNUMBERED TYPE FIELD

TMTI:

TMTJ:

.SBTTL TMTI--SEND UNNUMBERED TYPE FIELD

LOMA IMM,T
MICPC=MICPC+]

.IF IDN IMM, IMM
<MOVE'LDMAR! IMM! <T8377>>

. IFF
<MOVE!LDMAR! IMM! <T>>
.ENDC

SP MEMX, SELB, SP6
MICPC=MICPC+]
(MOVE ! SPX!MEMX! SELB! SP&>

STRTE  TMTJ

MICPC=MICPC+1

(MOVE ! WRTEBR! IMM! <TMTJ-INIT8777/2>>
ALWAYS TD3

MICPC=MICPC+l

14-0EC-76 16:44 FHGE 8-12

PRGE :

; ADDRESS OF TYPE FIELD TO MAR

;COPY IT T0 SPG

<JUMP!ALCOND! < TC3-INIT33000%4> ! < TD3-INIT8777/2>>

.SBTTL TMTJ--SEND SUB-TYPE FIELD
LDMR IMM,ST

MICPC=MICPC+]

.IF IDN IHM'IMM
(MOVE!LDMAR? IMM! (ST8377>>

.IFF
(MOVE'LDMAR! IMM! <ST>»>
.ENDC

STRTE  TMTK

MICPC=MICPC+1
(MOVE'WRTEBR! IMM! < TMTK-INIT&?77 /2>
ALWAYS TD3

MICPC=MICPC+1

:ACDRESS OF SUB-TYPE FIELC TC MAR

¢JUMP!ALCOND! < TD3-INIT33000#4> ! < TD3-INITS777/ 2

0l4c

e — —— -

- - —-— - —
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OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7&6 16:494 FAGE 8-13 PRGE: 0146
OCCHGH.MAC  06-DEC-76 11:34 TMTK=--OUTPUT RESPONSE FIELD (UNNUMB MSG}
1225 ,SBTTL TMTK--OUTPUT RESPONSE FIELD (UNNUMB MSG)
1 .
1564  DI4424 TMTK:  BRWRTE IMM,3 :WRITE A 3 TO BR
(1) 001217 MICPC=MICPC+41
Eig 014424 00G403 CMOVE 'WRTEBR! IMM! (3>
1565 Gl4426 NOP BR, SUB, SP& :IF TYPE LESS THAN 3
1) 001220 MICPC=MICPL+1
gig 014426 06J3NE ¢BR'SUB!SP&>
L
1568 014430 TSTATE TMTL
(1) 001221 MICPC=MICPC+] )
(1) 014430 000625 (MOVE 'WRTEBR! IMM! ¢ TMTL-INIT8777/2>)
(1) 001222 MICPC=MICPC+1
(1, 04432 063222 (MOVE'SPX!BR!SELB!SP2>
1567 014434 c TMTLO
(1) 001223 MICPC=MICPC+]
(i) 14434 111232 ¢JUMP!CCOND? < TMTLC-INITS3000%4> ! (TMTLO-INITA777/2>»
{1)
1568 L4436 ALWAYS TD2
(1) 001224 MICPC=MICPC+!
5{; 014436 110520 ¢JUMP'ALCOND! < TD2-INIT83000#4> ! ¢ TD2-IN1T8777.:2>>
1569 ;
1570 "SBTTL TMTL--UNNUMB MSG NUMBER FIELD
1871 014440 TMTL:  TSTATE TMTM
1) 001225 MICPC=MICPC+1 ;
(1) 014440 000637 (MOVE 'WRTEBR! IMM! < TMTM-INITE?77/2>>
(1) 061226 MICPC=MICPC+1
(1) 04442 0B3222 (MOVE!SPX'BR!SELB'SP2>
1572 OI4444 BRWRTE IMM.3
(1) 001227 MICPC=MICPC+]
§f? Ol4444 000403 (MOVE'WRTEBR! IMM! (3>>
J
1573 014446 CMP BR, SP6 : 1S MESSRGE REP
(1) 001230 MICPC=MICPL+]
§{§ 014446 050366 (SURTC1BR!GPE)
1574 G1l4450 Z TMTLI :YES
(1) 001231 MICPC=MTCPC+]
5{3 014450 1!1B35 CJUMP! 2ZCOND? < TMTL1-INITS2000%4" 1 < TMTLI-INITS777/2)>
187 Q4482 TMTLO: BRWRTE IMM,0 - ADDRESS CONTNAT OF 2ERC
(13 00;i232 MICPC=MICPC+]
Si? 014452 000400 (MOVE 'WRTEBR! IMM! <0>>
1)
1578 00; JIF UF  SLOW
1577 ALWAYS TMTAS
1578 000 .ENDC
1579 001 .IF NDF SLOW .
1580  Dl4ucy OUTPUT BR, (SELB! TMTDAT> :SEND IT OUT
(1) 001233 MICPC=MICP+1
(1) 14454 DE223C ¢MOVE !WROU~ ! BR? (SELB! TMTDATY>
1E81  C1445E ALWAYS Il :BACK TC IDLE LOOP
L 201224 MICPC=MICPC+1
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0e-DEC-TS 11:34
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MACY1l 27(1006) 14-DEC-76 16:94 FAGE 8-14 “ASE:
TMTL--UNNUMB MSG NUMBER FIELD

(JUMP!ALCOND! «I1-INIT3300C#4> ' <I1-INITR?77/2/>
.ENDC

MICPC=M] cp¢+
(MOVE!WRTEBR!BR! <DECR!SP12*>

ALWAYS TMTRS

MICPC=MICPC+l
<JJHP'RLb0ND'<*HTQS-*NIT&300”*4)'f’H'QS INIT8777/20»

N

O
n
m

: ’
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MACY1l 27(1006) 14-DEC-76 16:Y4 FAGE 8-15 PRGE: 0148
TMTM--UNNUMB MSG--STRTION RDDRESS

TMTM:

TNEOM:

S%:

108:

.SBTTL TMTM--UNNUMB MSG--STATION RDCRESS

STATE  TNEOM

MICPC=MICPC+1
(MOVE!'WRTEBR! IMM! < TNECM-INIT8777/2>>

ALWAYS TF2

MICPC=MICPC+]
<JUMP!ALCOND! < TF2-INIT3300C#4> ! <TF2-INIT8777/2>>

BRWRTE IMM 2 :ENC OF MESSAGE T3 B8R
MICPC=MICPCt]
(MOVE'WRTEBR! IMM! ¢2>>

OUTPUT BR, <SELB'OTMTCO)
MICFC=mMICPL4+]
(MOVE 'WROUT ! BR! <SELB! OTMTCO>>

OUTPUT BR. <SEL3! TMTDAT>
MICPC=MICPE+]
«MOVE ! WROUT ! BR! <SELB! TMTDATY»

BRWRTE IMM,Y ;SE™ UP LINE HAS GONE IOLE MASK
MICPC=MICPC}1
(MOVE!WRTEBR! IMM!<4>>

SPBR  BR,AORB,SP10 UFDATE LINE STATUS WORD
MICPC=MICPL+!
(MOVE ! SPBRX!BR! RORB!SP1C>

BRWRTE BR,RAA!SP10 :SHIFT STATUS LEFT
MICPC=MICPL+]
¢MOVE'WRTEBR!BR! <RR!'SP1Q>>

:OUTPUT R GARBAGE CHARACTER

BR? 10% ; IF HCX SET---BRANCH TC CLERR CK 73 SENC
MICPC=MICPC+]
¢(JUMP!BR7CON! <108-INIT330C0%4> ! < 138-INIT3?77 /2>

BRWRTE IMM, 376 :MASK TC TURN OFF UNNUMB PENCDING
MICPC=MICPCH]
(MOVE 'WRTEBR? IMM! <376

SP BR, RANDB, SP10 :MASK TO LINE STATUS wiRC

MIcPC=MICPL+]
(MOVE 'SPX!BRYRANDB!SP10>

ALWAYS TEQM2
MICPC=MICPC+l
¢(JUMP!RLCOND! ¢ TEOM2-INIT33000%% ! < TECM2-INIT8?777/2>>

BRWRTE IMM,176 ;CLERR OK TQ SEND AND UNNUMB PENPENCING
MICPC=MICPC+l
(MCVE'!WRTEBR! IMM! <176/

ALWAYS 5%
MICPC=MICPC+l
«JUMP!ALCOND! <53-INIT33CCC#4- ! <5§-INITS777 2.
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014520
c14520

014522
014522
01452M
Cl4S24
014526
014526
01453C
014330
014832
014532
014534
014534
014536
C14E36
014540
014540
014542
0i4542
GLl4544
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CTOCOL IMPLEMENTATION
MAC 06-DEC-76 11:3W

001255
000577

031256
Celez.

001257
060801

0012e0
102C8!

00lz2t!
103451

001267
100451

201270
£oC402

Gl2

MACY1l 27(1006) 14-DEC-76 16:Y4 FRGE B8-lb PRGE:
TIMSRV--TIMEOUT ROUTINE--SENDS REP

.SBTTL TIMSRV--TIMEQUT ROUTINE--SENCS REP

.ENABLE LSB 3

BRWRTE IMM,177 :MASK OFF BR REG
MICPC=MICPC+!

(MOVE!MRTEBRY IMM! (177>

:RESET TIMER---SLICK MCVE

;SINCE TIMER IS RESET BY WRITING

‘A" 1 AND THE EXPIRATION
LIKE 1--V3I A

SUT BR, <AANDB! 0BR> :ANC THE 'BIT ON

MICPC=MICP{+1

(MOVE ! WROUTX!BR! ¢RANCB! 0BR> >

BRURTE BR, SELA'SPI :REAC STATUS BYTE
MICPC=MICPL+]
(MOVE'WRTEBR!BR! <SELR!SP!»

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%+>! < ICLE-INITS777/2. »

SP BR, DECR, SP15 : DECREMENT THE COLNTER
MICPC=MICPL+]
(MOVE 'SPX'BR!DECA!SF 15>

Z 20% ; IF RLL ONES HAS EXPIREC
MICPC=MICPC+1
<JUMP!ZCOND! <20$-INIT83000#4> ! (208-INIT3777 /2>

BRWRTE BR,SELA!SPIO READ LINE STATUS
MICPC=MICPL+1
«MOVE 'WRTEBR!BR! <SELA!'SP10>>

BR1 TABUPD :NUMBEREC MESSAGE IN PRCGRESS

MICPC=MICPC+] i
¢ JUMPBRICON! « TABUPD-INIT33000#4> ! < TABUPD-INIT8777/2>)

BRO TRABUPD : UNNUMBMSGIN PROGRES®
MICPC=MICPC+1 ~
¢JUMP!BROCON! < TRBUPD-INITS3000#4> ! <TRBUPD-INIT3 77 /2>

ALWAYS IDLE :ELSE BRCK TJ IDLE L3OCP
MICPC=MICPC+l
«JUMP!ALCOND! < IDLE-INIT83CO0%+> ! (IDLE-INIT3777 /2>

BRWRTE IMM,2 :
MICPC=MICFCI
(MOVE!WRTEBR! IMM! <25>
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MRCYL1 27(1006) 14-DEC-76 16:44 FAGE 8-17
TIMSRV--TIMEOUT ROUTINE--SENDS REP

TIMER:

SP BR, SELB, SP15
MICPC=MICPL+]
(MOVE *SPX!BR!SELB!SP15®

.IF NOF SLOW
BRWRTE IMM 201
MICPC=MICPC4]

(MOVE 'WRTEBR! IMM! <201>>

SPBR  BR,AORB,SPIC
MICPC=MICPL+]
(MOVE ' SPBRX!BR' AORB! SP 17>

.ENDC

IF DF  SLOW

BRWRTE DP, <SELR!SPID>
ENDC

BRSHFT
MICPC=MICPC+!
(MOVE ! SHF TBR! WRTEBR! SELB>

BRY BS1
MICPC=MICPC+]

;RESET THE TIMER TICK COUNT

:SET 3K TQ SEND ANC

:UNNUM ™SG PENDING

:RERC LINE STATUS woRD

:IF IN START MCDE--BRfN.

(JUMP!BRYCON! <BS1-INIT83CO0x4> ! <BE1-INIT8777/2>>

BRWRTE BR,DECA'SP12
MICPC=MICPL+]
¢MOVE 'WRTEBR!BR! <DECA!SP.2>>

CMP BR,SP17
MICPC=MICPL+]
(SUBTC!BR!SP17>

:GET LRST NUMBER SENT

:COMPARE TC LAST RCKEC

SNDACK :IF EQ --SEND RCK

Z
MICPC=MICPC+l

(JUMP!ZCONC! <SNDACK-INIT33000%4> ! < SNDRCK-INIT3777/2>

LOMA  IMM,T
MICPC=MICPC4]

.IF IDN IMM, IMM

¢MOVE ' LDMAR! IMM! (T3377>

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

MEMINC IMM.3
MICPC=MICPL+l
<MOVE!WRMEM! INCMAR! IMM? <37

MEMINC IMM, 300
MICPC=MICPC4]
(MOVE ! WRMEM! INCMAR! IMM! <307,

LOMR ~ IMM,REPCS
MICPC=MICPCH]
.IF IDN IMM,IMM

:LORD RCORESS OF TYPE FIELC IN UNNUMB S

:LORD REP TYPE

:JERC THE SUB-TTYPE

:CUMULATIVE REPS RECD
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OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:94 FAGE B8-18 PAGE :
ACoHGH.MAC  0B-DEC-76 11-34 TIMSRV--TIMECUT ROUTINE--SENDS REP
{1) 014576 (10015 <?E¥E!LDHRR!IHM!<QEPCS&3?7>>
e <MOVE 'LDMAR! IMM! <REPCS)> »
5;3 00C .ENDC
169 014630 Sp MEMX, SELB, SPO .COPY IT TG SPO
1D nQ1203 MICPC=MICPC+]
;;i 014600 043223 ¢MOVE ! SPX ! MEMX ! SELB! SPO>
\a
1642 014602 MEM BR, INCA!SPQ : INCREMENT IT
1 001306 MICPC=MICPL+]1
(1) 014602 0624960 <MOVE ! WRMEM! BR? ¢ INCR!SPO> 7
W)
1643 014604 LDMA  IMM,REPST :ADDRESS DYNAMIC REP COUNTER
) 001207 MICPC=MICPCt]
55 02! (IF TON It IMM
;i; 014534 £13003 <ngE!LDHRR.IHH!<REPST&377>>
3 ¢{MOVE'LDMAR! IMM! <REPST>>
ii? 000 .ENDC
J
1644 014606 BRWRTE MEMX,SELB :COPY IT TO THE BR
30 021310 MICPC=MICPC+!
Ei? 014608 040E20 <MOVE ' WRTEBR!MEMX! (SELB>>
16495 014610 BSHFTB
1) 001311 MICPC=MICPC+1
gig 014610 061620 <MOVE'SHFTBR!SELB!BR>
{
1646 C'4612 ) MEM BR, SELB
1) 961312 MICPC=MICPL+]
gi; 014612 062620 CMOVE ! WRMEM! BR! <SELB)>
1647 014614 8RO RTHRES
1) 0013:3 MICPC=MICPC+I .
Ei? Cl46I4 10E372 < JUMP! BROCON! <(RTHRES-INIT33000#4) ' <RTHRES-INITS?77 /2> »
18 ]
1648 01 JIF DF  SLOW )
1648 BRWRTE IMM, 201 MASK FOR OK TO SEND
1650 SP BR, AORB, SP10 :OR IT IN
1651 000 _ENDC
1652 D14B16 ALWAYS IDLE
(1) 001314 MICPC=MICPC+1 .
Eig Q14616 100HE] ¢JUMP'ALCOND! ¢ IDLE-INIT33000#4 ! < IDLE-INITS??772 »
}
1£E3 .DSABLE LSB
1EEY ,



omMcll CDCMP PROTOCOL IMPLEMENTATION

DCCHGH. 06-DEC-76

1656
(1)
(D
(1)

1887
(13

—
Ld
._.
-— N

[ —- = [

[ X

— [ —
N AP W W« p P ] ¢ AP W WY 1 ol o T P PN S L AT WENPLN ¢ o PP IR AR SR ¢ AP | AP N « p PR Al )

-

e
PP | « WL SRS PRLSERNY « ol PR AN {4 LA SR S At A SV ST SN afl S WA W M LW RS o § R R RUNT S SN I RV gn LU TVPTENNY ¢ R RS RNIT o R

0=t 0o 2 (T V0 po 9o (V02 0 02 (T 0ot 0ot o (I 00 Pt st Pt Pttt s (T 00 D0 = o (T 00 0= 0t (I 0 0t p—a (T¥ 1t D0 p—0 (Y 0=t Pt o () 9t B2 e (J) 0

MAC
014620
014620
014622
glsee2
014624
014624
014626
014626
014630
014630
014832
014632
014634
014634
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G14636
01464C
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gcc4ez

001320
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001321
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083072

001325
30!

070216
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001326
04Cs20

001327
112340

001330
000775

00133l
Ce3e7C

J12

MACYl1l 27(1006) 14-DEC-76 16:494 FAGE 8-19 PRGE :

11:34 TIMSRV--TIMEOUT ROUTINE-~SENDS REP

TEQOM:

TEOMI1:

TEQOM3:

BRWRTE IBUS,UBBR
MICPC=MICPC+]
(MOVE ' WRTEBR! I18US! <UBBR />

8RO NXMERR ; NON-EXISTANT MEMORY
MICPC=MICPC+l
«JUMP!BROCON! <NXMERR-INIT83000%4> ! <(NXMERR-INIT3777/2>,

BRWRTE IMM.2 .EOM TO BR
MICPC=MICPC+]
CMOVE 'WRTEBR! IMM! (2)»

OUTPUT BR, ¢(SELB!OTMTCO> :WRITE TMTR CONTROL
MICPC=MICPL+]
(MOVE 'WROUT ! BR! <SELB! 0TMTCO> >

OUTPUT BR. ¢(SELS! TMTDAT> :WRITE GRRBRGE DATA
MICPC=MICPL+1
¢MOVE ! WROUT ! BR! <SELB! TMTDAT>>

BRWRTE BR,SELM!SP1 . JKECK FOR BCOT MODE
MICPC=MICPL+]

¢MOVE 'WRTEBR? BR'(SELR'SP1>>

BR? BTEOM :—=-IF SET IS MARINT MSG
MICPC=MICPC+]

< JUMPYBR7CON! <BTEOM-INIT83000%4> ! <BTECM-INIT3777/2>)

Sp BR, INCR, SP12 : INCREMENT THE MESSAGE NUMBER

MICPC=MICPL+]
(MOVE ! SPX'BR? INCR!SP12>

LOMA  BR,SELA!SP1b
nrcpc-n1096+1

IF IDN BR, IMM
(MOVE 'LCMARY IMM! <SELA!SP158377>)

. IFF
<MOVE !LOMAR!BR! (SELA!SP16>>
.ENDC

BRWRTE HEHX SELB
MICPC=MICP
(HOVE'HRTEBR'HEHX'<SELB)>

8RO TEOM2
MICPC=MICPC+l
<JUMP!BROCON! < TEOM2-INIT33000%4> ! < TEOM2-INIT37?77/2>>

BRWRTE IMM,37S : TURN OFF MESSAGE PENDING 1
~ad

:ADDRESS LAST TMT LINK

MICPC=MICPC+1
«MOVE!WRTEBR! IMM! ¢375)>

SPBR ga ARNDB, SP10 :
MICPC=MICPL+1
<MOVE'SPBRX!BR!AANDB!SP10"
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DMC1L CDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:4Y4 FAGE 8-20 PRGE: 0152
OCCHGH.MAC  06-DEC-76 11:34 TIMSRV--TIMEOUT ROUTINE--SENDS REP
1669 014652 BRO TEOM2 : IF UNNUMB PENDING--GO AWAY
t1) 001332 MICPC=MICPC+!
5&; 014652 112340 < JUMP ! BROCON! < TEOM2-INIT33000%4> ! < TEOMS-INIT8777/2))
1870 .SBTTL ?NDQ?K--ROUTINE TO SEND AN ACK
1671 014654 SNDRCK: LDMA MM,
1) 001333 MICPC=MICPC+1
(1) 00! IF IDN IMM IMM
;i; 014654 010151 <?9gEeLon9R.1nns<Taar7>> -
L .
A1) (MOVE'LDMAR! IMM! (T>>
(i; 00G .ENDC
L
1672 014656 MEMINC IMM, !
(1) 001334 MICPC=MICPC+1
gig 014656 018401 (MOVE ! WRMEM! INCMAR! IMM? . 1>
L
1673 014660 BRWRTE IMM,S
(1) 001335 MICPC=MICPC4]
gig C14660 000405 (MOVE *WRTEBR! IMM! <5)>>
1674 014682 SR2: MEMINC IMM,300
(1) 001336 MICPC=MICPC41
gi) 014662 016700 ¢MOVE ! WNRMEM! INCMAR! IMM! ¢300>>
(1)
1675 Q14684 SA3: SP BR, AORB, SP10
(1) 001337 MICPC=MICPE+]
E}g 014664 063310 ¢MOVE ! SPX!BR!RORB!SP10>
1676 :
1677 001 "IF DF SLOW
1878 TECM2: STRTE  TMTA
1679 ALWAYS XEXIT
1680 000 .ENDC
1681 001 .IF NDF $LOW
1682 014666 TEOM2: TSTATE TMTA
(1) 001340 MICPC=MICPC+1
(1) 014686 000403 (MOVE ' WIRTEBR! IMM! < TMTA-INIT8777 /2>
(1) 001341 MICPC=MICPC+]
(1) 0470 063222 (MOVE ' SPX!BR!SELB! SP2>
1683 014672 ALWAYS ™ 11
(1) 001342 MICPC=MICPC+1
fi§ 014672 100454 (JUMP'ALCOND! <I11-INIT83000%4> ! ¢I1-INITS777/2"
1684 aJals) .ENDC
1685 01467Y4 FJDOGE: BRWRTE IBUS,NPR :READ NPR CONTRCL
(1) 001343 MICPC=MICPC+]
Eig Ci4674 120800 (MOVE'WRTEBR! IBUS! <NPR>®
1688 014676 BRO IDLE :IF NPR GOING---LEAVE
(1) 001344 MICPC=MICPC+]
(13 014676 102051 «JUMPYBROCON! < IDLE-INIT33000%4> ' < IDLE-INIT8777-2»
13
1687 014700 BRWRTE BR!LDMAR, SELA!SP4 :LORD THE MAR
SV 001345 MICPC=MICPC+]
‘1, S147C0 070634 (MGVE ' WRTEBR'BR!LDMAR! < SELR!SPHY >



IMC11 COCMP PROTOCOL IMPLEMENTATION MACY!l 27(1006) 14-DEC-76 16:Y4 FPAGE 8-21 PRGE: 3l
DDIHGH.MAC  06-DEC-76 I1:34 SNORCK--ROUTINE TO SEND AN AC
(1)
1688 C14702 BR? BS2 :IF SET - READ BACK ALL 200
1 001346 MICPC=MICPC+]
(1} 014702 103520 (JUMP!BR7CON! <BS2-INIT33000%4> ! <BS2-INIT8777/2>
1685 014704 MEMINC IBUS, INDAT! :OTHERWISE RESTORE TWO BYTES
(1) 001347 MICPC=MICPC+}
;{; 014704 036400 (MOVE ' WRMEM! INCMAR! IBUS! ¢ INDRT1»>
\
1630 £14706 MEMINC 1BUS, INDAT2 "
) 001350 MICPC=MICPC+!
(i; 014706 038420 <MOVE ' IRMEM! INCMAR! IBUS! < INDRT2>>
1691 014710 BRWRTE IMM.2 : UPDATE---UNIBUS ADDRESS
(1) 001351 MICPC=MICPC+]
ﬁfg 014710 000402 (MOVE'WRTEBR! IMM! (25>
1692 014712 5P BR, ADD, SPY4 :UPDATE NPR COUNTES
(1) 001352 MICPC=MICP(+]
ﬁﬁ 014712 063004 mwvwwmmwwm>
L
1693 014714 SP I1BUS, 11BAL,SPO : UPDATE ADDRESS LOW
(1) 001353 MICPC=MICPC+]
gi; 014714 023100 <MOVE'SPX! 18US! 1 1BA1'SPO>
L
1694 014718 OUTPUT BR,ADD! IBAIL
(1) 001354 MICPC=MICPL+]
?i% 014716 0E2004 ¢MOVE'WROUT!BR! <ADD! IBA1>>
1635 014720 SP 18US, 118AR2, SPO :READ HIGH ADDRESS
1) 001355 MICPC=MICPC+]
g{; 014720 023120 (MOVE!'SPX! IBUS! 11BA2!SPD>
1696 014722 OUTPUT BR,AC!IBAR2 :UPDATE HIGH
(i) 001356 MICPC=MICPL+]
;{g 014722 062105 (MOVE ! WROUT ! BR! <AC! IBA2)> >
V1)
1697 014724 IBUS, NPR, SPO :READ NPR REGISTER
(1) 001357 RTCPC=ICRCR]
E{g 014724 123200 (MOVE'SPX! TBUS!NPR!SPQO>
J
1638 014726 c RESEXT - IF CARRY---UPDATE MXT
(1) 001360 MICPC=MICPC+]
§i§ 014726 105363 ¢JUMP!CCOND! (RESEXT-INIT33000%4> ! (RESEXT-INIT3777/2>>
1699 014730 ALWAYS TH3X GO DO ANOTHER NPR
(1) 201361 MICPC=MICPC+l
§ﬂ 014730 110801 ¢JUMP!ALCOND! < TH3X-INIT33000#4> ! (THIX-INIT8777,2%>
1700 014732 BTEOM: BRWRTE IMM,374 :MASK FOR CLERR MSG PENDING
(1) 001362 MICPC=MICPC+1
S}? 014732 000774 (MOVE !WRTEBR! IMM? (374>>
1701 014734 SP 3R, AANDB, SP10 : TURN THEM OFF IN LINE STATLS wW2RD
(13 0013563 MICPC=MICPL+1
‘1, 214734 0R3270 (MOVE 'SPX!BR! ARNDB!SP1G:



M12

SMC!1 ODSMP PROTOCOL IMPLEMENTATION MACY1l 27(1008) 14-DEC-76 16:44 FPAGE 8-22 PAGE :
DOCHGH.MAC  06-DEC-76 I1:34 SNORCK--ROUTINE TO SEND AN ACK
(1)
1702 014736 SP BR, SELB, SP13 :STORE UNRECOGNIZABLE VALUE INTO SP13
(1) 001364 MICPC=MICPL+1
g}i 014736 063233 ¢MOVE 'SPX'BR!SELB!SP13>
1702 .50 “RH3" WILL EXIT BACK TO IOLE LOOP
1704 014740 LOMA  IMM,STC 'ADDRESS START OF TMT CHRAIN
(1) 001365 MICPC=MICPC+1
(13 001 LIF TON_IMM, IMM
gig 014740 010067 <?9¥E!LDHQR.IHM!<STC&377>>
(1) {MOVE 'LDMAR! IMM! <STC»>>
g%§ 000 .ENDC
1705 014742 P MEMX, SELB, SPO . COPY LINK ADDRESS
(1) 001366 MICPC=MICPC+]
Ei? 014742 043220 (MOVE ! SPX ' MEMX ! SELB' SP>
1706 ool .IF DF SLOW
1707 TETRTE NUMSYN . CHANGE XMIT STATE TO LINE IS IOLE
1708 000 .ENDC
1709 001 .IF NDF SLOW
1719 0:4744 TSTATE TMTA : CHANGE XMIT STATE TO LINE IS IDLE
(1) 001367 MICPC=MICPC+1
(1) 014744 000403 (MOVE 'WRTEBRY IMM! < TMTR-INIT8777/2>>
1) 001370 MICPC=MICPC+i
(1) 014746 063222 «MOVE ! SPX*BR!SELB! SP2>
1711 000 .ENDC
1712 014750 ALWAYS TDON2 :POST A DONE
(1) 001371 MICPC=MICPC+] , .
éii 014750 114532 <JUMP'ALCOND?! ¢ TDON2-INIT33000%4> ! ¢ TDON2-INITR777/2%)
1713 014752 RLY: RSTATE RCVL
(1) 001372 MICPC=MICPC+1
(1) 014752 000705 (MOVE 'WRTEBR! IMM! <RCVL-INIT&777/2>>
(1) 001373 MICPC=MICPC+1
(1) 014754 0B3222 (MOVE'SPX!BR!SELB!SP3>
1714 Cl47%6 SP 1BUS, NPR, SPO :READ NPR CONTROL REGISTER
(1) 001374 MICPC=MICPC+]
Ei% 014756 123200 (MOVE ! SPX! TBUS!NPR!SPO»
171S 014780 BRWRTE IMM,221
(1 001375 MICPC=MICPC+]
Ei? 014760 000621 <MOVE ' WRTEBR! IMM! (221> >
}
1716 014782 ALWAYS RK7
(13 001376 MICPC=MICPC+]
Eig 014762 104623 ¢JUMF!ALCOND! (RK7-INIT33000%4> ! <RK7=-INIT8777 /2%
1717 014764 HOINCH: SP 18US, 11BR2, SPO
(1) 001377 MICPC=MICPC+]
Eig 014764 023120 *MOVE ! SPX! IBUS! 11BR2!SPO>
Vi)
1718 014786 OUTPUT BR, INCA! IBA2 :QUTPUT INCREMENTED BA
(1) 001400 MICPC=MICPL+1 )
{17 Cl47eb DB20ES (MOVE 'WROLT!BR! ¢ INCA! IBR2 >

giss
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OMC11 DOCMP PROTOCO. IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-23 PRGE: 015t
DOCHGH.MAC  06-DEC-76 11:3d4 SNDACK--ROUTINE TO SEND AN ACK
(1)
17%9 014770 c 5§ : INCREMENT BYTEW COUNT
(1) 0C1401 MICPC=MICPC+1
5;; 014770 115003 CJUMP!CCOND! <58-INIT83000%4> ! (S§-INIT3777/2>>
175C 014772 ALWAYS THS
1) 001402 MICPC=MICPC+]
;}g 014772 110571 CJUMP!ALCOND! < THB- INIT83000%4> ! ¢ THB-INIT8777/2>>
la
1781 INCREMENT nxr BITS
1782 01477y 5§: &p T1BUS, NPR, SPO READ NPR REG IWTH CURRENT MXT BITS
(0 001403 MICPC= nrcpc+1
ﬁi; 014774 123200 (MOVE ! SPX! IBUS! NPR!SPQ>
1723 014776 BRURTE IMM. Y .WRITE BIT TO ADD
(D 001404 MICPC=MICPC+]
Eig 014776 000404 (MOVE'WRTEBR! IMM! (1))
1§§? 015000 " ouT BR, (ADD! ONPR> - TURN ON PROPER MXT BITS
g%; 015000 821018 <n8vg u&Su?x*an'<noo-onpn>>
\
1725 0i5002 ALWAYS TH8
(1) 001406 MICPC=MICPC+1
5%3 015002 110571 (JUMP'ALCOND! ¢ THB-INIT83000#4> ! (THB-INIT3777/2>>
1738 :
1727 6ol 'IF DF LOW
1728 015004 HEHl:  STATE TEOH
(1) 001407 MICPC=MICPC+
(1) ©0lS004 00C7is <novs-uarsan-1nnt<rson -INIT8777./2>)
1729 015006 ALWAYS XEXIT
(1) 001410 MICPC=MICPC+]
5{3 015006 1.0563 <JUMP!ALCOND! < XEXIT-INIT33000%4> ! (XEXIT-INIT8777/2>)
1730 000 .ENDC
1731 :
1732 0ol "IF NDF LOW
1733 HEH1:  TSTATE TEOM
1734 ALWAYS 11

1735 0co .ENDC




Bl3

CMC11 CDCMP PROTOCOL IMPLEMENTATION MACY1]l 27(1006) 14-DEC-76 16:Y4 FPAGE 8-24 PAGE: 0157
OOCHGH.MAC  0B-DEC-76 11:34 REP HANDLER
1737 .SBTTL REP HANDLER
1738 015010 REP:  L[DMA  IMM,REPCR -LOAD MAR ADDRESS WITH POINTER TG REPS RELC
N 0o14:1 MICPC=MICPCt]
001 IF TON InM, IMm
015010 015016 (MOVE ' LDMAR) IMM! (REPCR8377)>>

.IFF
<MOVE!LDMAR! IMM! (REPCR>)

13
v éd !
(1
(1)
g}; 000 .ENDC
\a
1739 015012 5P MEMX, SELB, SPO :READ NUMBER OF REPS RECC
(1) 0014]2 MICPC=MICPC+]
Ei% 015012 043220 (MOVE ! SPX!MEMX ! SELB! SPO>
1740 015014 MEM DP, < INCR!SPO> : INCREMNT REPS RECD
(13 001413 MICPC=MICPL+1
Eig 015014 062460 (MCVE 'WRMEM! DP! ¢ INCR! SP0O>>
1741 015016 LDMA  IMM,T :LORD ACDRESS JF TYPE FIELD
(1) 00141y MICPC=MICPC+]
(1) 001 .IF ION IMM. IMM
gig 015016 010iS! <?9¥E!LDMRR!IMM!(T& 773
\ .
(L) (MOVE'LDMAR! IMM! <(T>>
E%; 0oo .ENDC
1742 015020 MEMINC IMM.2 . LORD NAK TYPE
(1) 001415 MICPC=MICPC4]
E{; 015020 016402 (MOVE ! WRMEM! INCMAR! IMM! <2>>
1743 015022 MEMINC IMM, 303 :LORD REP RESPONSE SUB-TYPE
(1) 101415 MICPC=MICPC41
5{3 015022 Die703 <MOVE ! WRMEM! INCMAR! IMM! <303>>
1744 015024 ALWAYS SNAK :SEND AN UNNUMB MSG
(1 001417 MICPC=MICPC+! _
(1) c15024 [I4704 ¢JUMP!ALCOND'! < SNAK-INIT33000%4> ! <SNAK-INITS777/2>>
(13
17485 :
1746 'SBTTL START HANDLER
1747 0is026 START: BRWRTE DP, ¢<SELA'SPID> .READ LINE STATUS WORC
(1) 001420 MICPC=MICPL+1
g%g 015026 063610 <MOVE 'WRTEBRIDP! ¢SELA!SP10>®
J
1748 015030 BRSHF T :GET START MODE BIT IN "ESTABLE POSITION
(1 _ 00142l MICPC=MICPC+!
%.ommoomwo ¢MOVE ! SHYF TBR! WRTEBR! SELB>
(1
1749 015032 BRY 10$ :IF IN START MODE SET STACK
(1 001422 MICPC=MICPC+1
E%i 015032 117026 <JUMP!BRYCON! < 10S-INIT33000%4> ! < 108-INIT8777/2>>
1750 :ELSE SET UP START ERRCR
1781 015034 LOMA IMM, <(RTHRS+3>>
(1 001423 MICPC=MICPCH]
iig JIF ION IMM, IMM
1l

901
015034 010177 (MOVE ' LDMAR? IMM! (<RTHRS+3>3377>>



Cl3

DMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-25 PRGE: (158
. DDCHGH.MAC  0&-DEC-76 11:34 START HANDLER
(1) .IFF
(1) <MOVE'LDMAR! IMM! < <RTHRS+2>>)
Eig 000 .ENDC
1782 015036 BRWRTE IMM.200
(1) 001424 MICPC=MICPC}]
?B 015036 0006C0 (MOVE ' WRTEBR! IMM! <200> >
1753 015040 ALWAYS RCEXY
(1) 001425 MICPC=MICPC+]
E%i 015040 114522 ¢JUMP?ALCOND! (RCEXY-INIT33000%4> ! <RCEXY-INIT3777/2>>
1754 015042 108: LDMA  IMM,T :SET UP RDDRESS OF TYPE FIE.D
(1) 001426 MICPC=MICPC+]
(1) 001 .IF IDN IMM, IMM
ﬁ{; 015042 010151 <?ggE!Lonnn!1nnz<r&377>>
(1) (MOVE ! LDMAR! IMM! <T>>
éi? 0oo .ENDC
}
1765 015044 MEMINC IMM.7 -WRITE STACK TYPE
(1 001427 MICPC=MICPC}]
gi; 0:5J044 016407 (MOVE ! WRMEM! INCMAR! IMM! ¢7>>
vi)
1756 015046 BRWRTE IMM, 1l :SET START RECD ANG UNNUMB PENDING
1) 001430 MICPC=MICPC+1
Eig 015046 00CH11: ¢MOVE'WRTEBR! IMM! (115>
1757 Q15050 ALWAYS SA2 :SEND THE UNNLMBERED MESSAGE
(1) 00143} MICPC=MICPC+1
Eii 015050 110736 <JUMPYALCOND! <SR2-INITX3000%4> ! (SA2-INIT&?77/2>>
1758 ;
1759 "SBTTL STACK HANDLER
1760 015052 STACK: BRWRTE IMM, 327 :MASK T3 CLEAR START MODE
(1) 001432 MICPC=MICPC4]
5%* 015052 000727 (MOVE ' WRTEBR? IMM! (327> >
1761 015054 5P BR, RANDB, SP10 :CLEAR START MOCE
(1) 001433 MICPC=MICPL+]
fi? 015054 063270 (MOVE ' SPX? BR!RANDB!SP 10>
J
1762 015056 ALWAYS TIMEL -RESET TIMER AND IDLE
(1) 001434 MICPC=MICPC+1
(1) 015056 110670 CJUMP!ALCONC! ¢ TIMEL1-INIT33000%4> ! (TIMEL-INITS?77, 2>



D13

OMC11 COCMP PROTOCOL IMPLEMENTATION MACY1! 27(1006) 14-DEC-76 16:94 PAGE 8-26 PRGE: 0159
OCCHGH.MAC  06-DEC-76 11:34 STACK HANOLER
1764 015060 10BR22: SP 1BUS, 10BA2, SPO :REACTHEMIGH ORDERBITS OF BA TG SPC
1) 001435 MICPC=MICPC+|
;ig 015060 023160 <MOVE ' SPX! I8US! 10BR2! SPC>
i765 015062 QUTPUT DP, ¢INCA!0BAR> :OUTPUT THE INCREMENTED COUNT
(1 001436 MICPC=MICPA+]
;i; 015062 062067 (MOVE ! WROUT ' DP! < INCR!9BA2> >
1766 01508Y c 5$ . IF CARRY SET INCREMENT THE MXTBITS
(1) 001437 MICPC=MICPC+l
fig 015064 115041 <JUMP!CCOND! <58-INIT33000%4> ¢ (5§-INIT8777/2>>
1767 015066 ALWAYS RK3
(1) 001440 MICPC=MICPC+] ,
%ig 015066 104641 <JUMP!ALCOND! (RK3-INIT83000#4 ! (RK3-INIT8777, 2>
1768 .
1769 015070 5§: ép IBUS, UBBR. SPO
(1) 001441 MICPC=MICPC+]
g}; £1507C 123220 <MOVE'SPX! IBUS' UBBR! SPQ>
{
1770 015072 BRWRTE IMM, 4
(1) 001442 MICPC=MICPC41
;;3 015072 0C3404 (MGVE'WRTEBR! IMM! ¢4>>
1771 015074 ouT BR, <ADD! 0BR>
(1) 001443 MICPC=MICPL+1
*i% 015074 O0E1011 (MOVE ' WROUTX!BR! <ADD! OBR* >
1772 015076 ALWAYS RK3
(1) 001444 MICPC=MICPC+]
H;owm&zmwl <JUMP'ALCOND? (RK3-INIT83000%4> ! (RK3-INIT8777 /25>
1773 a1 .IF DF SLOW
1774 FLUSH1: OUTPUT IMM,<200!ORCVCO> :FLJSH THE RECVR
1775 ALWAYS CGl
1776 000 .ENDC
1777 CIS1CO NAK:  LOMAR  IMM NDATR : CUMMULATIVE NR¥ COUNTER
(1) 001445 MICPC=MICPC+!
(1 001 .IF IDN IMM, IMM
(1) sis10c e:001l <?9gE:Lonnn!1nne<non7933?7>,
J .
(1 (MOVE!LDMAR! IMM! (NDATR> >
Ei; cog .ENDC
J
1778 015102 SP MEMX, SELB, SPO :READ IT
(1) 001446 MICPC=MICPC+]
Si‘ 015102 043220 (MOVE ' SPX!MEMX ! SELB! SPQ®
177 015104 MEM MEMX, INCA! SPQ - INCREMENT THE COUNTER
(1) 001447 MICPC=MICPC+]
gig n15104 0424€0 (MOVE ' WRMEM! MEMX! < INCA!SPQ> ®
1780 0IS: LOMA  IMM,STC - ADCRESS START OF TMT ZHAIN
Sy CC14ES MICPC=MICPC]
1 031 .IF IDN IMM,IMM



ELl3

oMC:11 CDSMP PRCTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 FAGE 8-27 PRGE: 0167
ODCHGH.MAC  08-DEC-76 11:34 STACK HANDLER
(1] Q15106 010067 (¥9¥E!LDHRR!IHH!‘STC&37?>»
3% (MOVE ' LDMAR! IMM! <STC>
1 0oc .ENDC
178 0iSii0 SP MEMX. SELB.SP16 . 20PY START OF CHAIN TO LAST XMIT POINTER
I 001451 MICPC=MICPC+]
(13 015110 4323k ¢MOVE ! SPX ! MEMX! SELB! SP16>
1782 015112 BRWRTE BR, INCA'SP17 : GETLASTMESSAGE ACKED
(13 001452 MICPC=MICPL+]
(;; 015112 060477 <MOVE 'WRTEBR!BR! < INCA!SFP17>>
lae
1783 015114 SP BR, SELB.SP12 :COPY TO CURRENT NUMBER
53! 001453 MICPC=MICPL+]
E{; 015114 063232 (MOVE ' SPX!BRISELB!SP12)
;784 015116 BRURTE IMM,6 :KURITE NUMBERED MSG PENCING
1) 001454 MICPC=MICPC4]
gig CiS116 00J406 (MOVE 'WRTEBR? IMM! <&>>
\
1785 . AND LINE HAS GONE IOLE
1786 05120 SP BR, AORB, SP10 :SET IT IN LINE STATUS WORC
(1) 001455 MICPC=MICPE+]
gig 015120 0g3217 (MOVE 'SPX ! BR! AORB! SP10>
\
1787 015122 SP BR, SELB, SP15 :RESET TIMER COUNT
(1) 001456 MICPC=MICPL4]
(1) 015122 063235 <MOVE ' SPX!BRISELB!SP15>
1788 G15i24 ALWAYS TEOMI
(1 001457 MICPCZMICPC+1
;i; 015124 118725 CJUMP!ALCOND! « TEOML-INITS300C*4> ' < TECMI-INITS777/2>>
1789 C15126 TNINT: BRWRTE IMM, 15 :MASK FOR TURN OFF ALL BUT EXT MEM 2ITS + NXM
(1 001460 MICPC=MICPC4]
;%3 015126 03045 (MOVE 'WRTEBR! IMM? ¢ 15>>
1790 015130 SP IBUS, UBBR, SPO .READ BR CONTRCL REGISTER
(1) 901461 MICPC=MICPC+]
5{9 01513C 123220 ¢(MOVE ! SPX! 1BUS! UBBR! SPD>
)
1781 015132 SP BR, RANDB, 3P0 :MASK OFF VESTOR TC XOd
(1) 001462 MICPC=MICPL+T |
gig 0:5132 063260 (MOVE!SPX!BR. ~~'.3!'SPD>
1732 18134 BRWRTE _IMM, 200 :MASK FOR INTERRUFT
(i, 001463 MICPC=MICPC+]
Ei; Ci5134 000600 (MOVE 'WRTEBR? IMM! <2003
}
1783 01S13 ouT BR, AORB! OBR - INTERRLPT
(1) 001464 MICPC=MICPL+]
(1} 015136 06131l ¢ MOVE ' WROUTX ! BR! <AORB! 9BR: -
vdv
1784 CiE140 SP 18US, INCON, SPO .RESTORE INPUT -ONTRSL oSR
1 001485 MICPC=MICPC+1
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MACYLL

F13

27(13006) I4-DEC-76 16:<4 FRGE B8-28

STACK HANDLER

(MOVE!SPX! IBUS! INCON!SPC:

ALWAYS NIDLEM
MICPC=MICPC+]

¢JUMP'ALCONDY <NIDLE4-INITR30ICHY ! \NIL_E4-INIT8P77/25
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ClElB
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gCl

ace

og1467
oo047?
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001471
001

070074
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0Cl474
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00147¢S
116502
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MACY11 27(1006) 14-DEC-76 16:44 FAGE B8-29 PAGE:

G13

STACK HANDLER

NXMERR: LOMA IMM, <(<RTHRS+3>)

RH!:

.IF DF SLOM
.SBTTL NXMERR ---NON EXISTANT MEMORY HANOLER
; ACDRESS ERROR LINK

MEMINC [MM,

E I :NXM ERROR BIT
SP HEHX SELB.SP!J :CLEAR STATUS
ALWAYS RCEXX

.PAGE

LENDC
"FUCITIVE RECEIVE ROLTINES---DON'T FIT IN PAGE
BRURTE IMM, 7?

MICPC=MICPC+]
(MOVE!WRTEBR! IMM! <77>>

SP BR, ARNDB, SPS
MICPC=MICPE+1
(MOVE ! SPX*BR! ARNDB ! SP5>

LDMR  BR, <INCA'SPI%
MICPC= nxcp¢+1

IF ION BR, IMM
<?ggE-Lonné'xnn-<xncn-splqsa~7>\
<EOVE'LDHRR'BR'<INCR'SP'4>>

:LORC ADCRESS OF CURRENT CJOUNT

SP BR INCMQR SELB,.SPC :SAVE MASK

MICPC=MICPC
<HOVE'SPX'BR'INCHQR':ELE'SPD

BRUWRTE BR'INCHRR SELA!SP1 ;REAC STRTUS BYTE
MICPC=MICP

(MOVE! NRTEBR BR'INLMQR'<SELR'SP1>)

BRSHF T (SHIFT IT RIGHT
MICPC=MICPC+1
(MOVE ! SHF TBR! WRTEBR!SELB>

BR1 RH2 :NO BUFFER RSSIGNED IN MRINT MJC
MICPC=MICPC+1
«JUMP!BRICON! <RH2-INIT33000#+> ! <RH2-INIT3?77 /2>

BRWRTE MEMX!INCMAR,AANDB!SPJ  ;GET HIGH BYTE CCUNT BITS
MICPC=MICPC+1
<MOVE !WRTEBR!MEMX! INCMAR! <RANDB!SPC>>

CMP BR, SPS : 2OMPARE HIGH CRDER BITS OF COUNT
MICPC=MICPL+1
«SUBTC!BR!SPS>

RCFATL : IF CARRY--TOQ BIG ERRCR

C
HICPC'HIC C+l
*JUMP!CCOND! <RCFATL-INIT33000#4> ! <RCFRTL-INIT3?777/2>>

2 RCLOW :IF EGURL COMPRRE LOW CRDER BITS JF COUNT
MICPC=MICFC+!

3

»



H13

SMC11 SDSMP PRSTICOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 l6:Y4 FAGE 8-30 PasE: o182
Soimal.MAC  DB-DEC-TB L1:34 STACK HANOLER
:{3 215170 11S51C ¢ JUMP!2COND! <RCLOW-INIT83000#4> ! (RCLCW-INIT8777/25>
1819 2157 RH2:  BRWRTE IBUS, IOBA1 -RERD LOW BYTE OF IN B&
10 001592 MICPC=MICFC+]
.31 015172 020543 <MOVE 'WRTEBR! IBUS! < I0BAL> >
1829 15:5174 BRO RCVODD .IF SET IS OOC TRANSFER
1) N01E03 MICPC=MICPC+1
:;g 015174 1.510€ <JUMP ' BROCON! <RCVODD-INIT$3000#4> ! (RCVODD-INIT3777/25)»
1831 201 .IF NOF LOW
1822 BRWRTE IBUS,RCVCON .15 THE RECEIVES RERDY"
1823 BRY RCVKED : YES--GO PROCESS
1824 coo .ENDC
1825 D15:76 STATE  RCVKED
L 301504 MICPC=MICPC+]
;1) 015:76 00066C (MOVE ' WRTEBR! IMM! (RCVKEQ-INIT8777/2>>
183& 015200 ALWAYS REXIT
33 001508 MICPC=MICPC+1 .
;ig 015200 100450 (TUMPYALCOND! <REXIT-INIT83000%4> ! (REXIT-INITS?777/2} :
1827 :
1828 0:520z ACVODD: STRTE  RCVKOL
1) 001506 MICPC=MICPC+1 ;
{1} 015202 000&5? (MOVE ' WRTEBR! IMM? <(RCVKOL-INIT8777-2>>
1833 1015204 ALWAYS REXIT
1) 001507 MICPC=MICPC+] )
>i3 015204 1004E0 (JUMPYALCOND! <REXIT-INIT83000%> 1<REXIT-INITS777/25)>
1830 :
1631 015208 RCLOW: CMP MEMX, SPY4 :SOMPARE Lol ORCER BITS OF JoUNT
(1) 0cisIo MICPC=MICPC+|
;i§ 015206 34C3ed (SUBTC!MEMX ! SPY>
1832 015210 ¢ RCFATL « CARRY--TCC BIG
1 001511 MICPC=MICPC+] _ .
;iz 0152:0 115112 (JUMP!CCOND! <RCFATL-INIT33200#4: ! <RCFATL-INITS?77: 2>
1833 015212 ALWAYS RH2 :ELSE CONTINUE
(1 001512 MICPC=MICPC+1 _
Eig 018212 114EC2 (JIMP'ALCOND! (RH2-INITS33000#+ ¢ \RHS-INITR777 -2
J
1834 015214 RCEATL: LCMA  IMM,T
(1) 00;E12 MICPC=MICPC4]
(13 als)1 JIF IDN IMM, IMM
1: ois2i 012l <?2¥E!LDMRR!IHM!"&3?T'\
5% (MOVE !LDMAR! IMM2 < T
(1 00C .ENCC
Led
1836 51521k MEMINC IMM,2
(1 001514 MICPC=MICPC+]
{1, 015216 Q16432 (MOVE 'WRMEM! INCMAR! IMM! ¢ 2.5
1836 Cic220 MEM MM, 311
1, CoISIE MICFC=MICPC+1
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«11 COCMP PROTOCIL IMPLEMENTATION
06-DEC-76 11:34

0C2711

Q01517
J3654C

90152C
036560

001521
000420

001526
003C0.

001ce7
1146686

001530
Q407s7

001531
107Ce2

coiez2

I13

MACY11 27(1006) 14-DEC-76 16:Y4 FAGE 8-31 2 "
STACK HANDLER PRSE: Ols

(MOVE!WRMEM! IMM! (311

LDMR IMM, CCRTHRS+1)) ; RCORESS ERROR LINK
MICPC-HICPC+1

IF ION IMM_ IMM
<H0¥E'LDHRR'IHH'<<RTHRS+1>&’7’>>

IF
CMOVE!LDMAR! IMM! < <RTHRS+ 1>,
.ENDC

MEMINC IBUS, I0BA!
MICPC=MICPC+!
CMOVE ! W{RMEM?® INCMAR! 1BUS! < I2BAL >

MEMINC IBUS, 10BR2
MICPC=MICPC+{
(MOVE 'WRMEM! INCMAR! IBLS! I0BR2 >

BRWRTE IMM 20
MICPC=MICPCH]
(MOVE 'WRTEBR! IMM! < 20> >

MEM
E 5c-nrépcll
(MOVE 'WRMEM! INCMAR! IMM1 <))

HEHP - BR SELB
RoRE TheER e cseLen

OQUTPUT IMM, <200!0RCVCD> ;FLUSH INPUT SILC

MICPC=MICPC+]
(MOVE!WROUT! IMM! <20G! CRCVCO>®

SP IMM,SP2, 2 : INHIBIT FURTHER TRANSMISSICNS
MICPC=MICPC+]
¢MOVE!SPX!IMMISP2! 2>

sP 1.5 :SET INIT MODE IN PJRT STATUS JCRC
MTCPC= nchcll
CLOVEISPX! IMM! 1 1SP1>

ALWAYS NTRS!
MICPC=MICPC+]
(JUMP!ALCOND! <NTRS1-INIT83000%4> ! <NTRSL-INIT8777/2>>

g?ggEEH HEPiISUB'SPl? : COMFARE RESPONSE TC MSG NS
<MOVE!WRTEBR!MEMX! <SUB!SPL?>>
BR? RH3 ; IF NEGRTIVE EXIT

MICPC=MICPC+l
(JUMP!BR7CON! <RH3-INIT3300C#4> ! «<RH3-INIT8777.2:>

LDMA  BR,SELA!SPO : ADDRESS THE TRANSMITLINK
MICFC=MICFC+1



J13

oMoll COCMP PROQTOCOL IMPLEMENTATION MACY1l 27(1306, 14-DEC-76 1lb:44 FRGE 8-32 PRGE: JlkS
CCIHGH. MAC J6-DEC-76 11:34 STACK HANDLER

oCl .IF IDN BR, IMM

)
Ny <?gg£!Lonnke1nnz<ssLn:spoaarr>,
4
(1) 218282 070290 (MOVE 'LDMAR!BR! <SELR!SPD> »
;ig 680 .ENDC
1950 DI5254 MEM IMM. 0 s TURN OF ASSIGNEDAND TMYEC BITS IN FLAG
1) 001533 MICPC=MICPC4]
(1} 015284 DO2SCC (MOVE ' WRMEM! IMM! <0>>
{13
1851 015256 LOMA  IMM,STC
(1) 001534 MICPC=MICPC41
1) 00! .IF IDN IMM, IMM
1) £I52%6 010067 <¥gg£zLonnn!1nns<src33?7>,
{13 {MOVE'LDMAR? IMM! <STC>>
(i) 000 .ENOC
(1)
1852 015260 MEM IMM, TMLL : ASSUME WRAPARGLND
(1) 001535 MICPC=MICPC+1
g;; 015260 002471 CMOVE ! WRMEM! IMM! <TML1»>
1853 05262 SRARTE (1M, THLS ; URAPAROUND?
(1) 001536 MICPC=MICPCH1
gi§ 015262 000E43 (MOVE ! WRTEBR? IMM! <TMLS >
1é?? 015264 A gngp . ag SPQ
A =
(1) 015264 36328 ASRENIRYERS,
LN
1855 015266 2 TDONY - YES
(1) 0C154C MICPC=MICPC+1
(i] 01526€ 115543 (JUMP!2COND! < TDON4-INIT83000%4> ! ¢ TOON4-INITS777/25)>
(1)
1856 015270 BRWRTE IMM,B :OFFSET FOR NEXT TM™ _INK
(1 001541 MICPC=MICPC+]
5i3 015270 000406 (MOVE!WRTEBR! IMM! ¢<&)>
1857 015272 MEM BR, ADD! SPO - UPDATE THE POINTER
(1) 001542 MICPC=MICPL+]
g}g 015272 062430 (MOVE ! WRMEM? BR! <ADD!SP23>
1858 015274 TOONY: L?Hﬂ énn NXTSP - ADDRESS DONE L_I%K
(1) 001543 MYcPc=MICPCE]
(1, Ap1 .IF IDN IMM, IMM
(i: 015274 010241 <?$¥E!LDHRR!IMM!<NXTSP&3T7>>
1) .
(i MOVE !LDMAR! IMM! <NXTSP>>
E;f 00C ——— .ENDC
1869 01E27¢ LOMA  MEMX,SELB!SPX!SP2 . ADCRESS THE LINK,2OPYING
1) 0o icpemiceesl
(1} N 2?9gé?Lon5R!Inn!<ssLasspxespasa??>v
ISP .
‘1, ClE27e 053222 «MGVE ! LDMAR! MEMX ! <SELB!SPX!SP2 >



JMCll COCMP PROTOCOL IMPLEMENTRTION
el 06-DEC-76 11:34

we'w Sh.ﬂﬂ;
(1)
1)
1860
13?* 015309
(i 915300
1é§§ 015302
§§3 015302
1é§? 015304
(1)
(1) 015304
(13
(1)
{13
)
1864 C15306
\
(1) 015306
1865 015310
(1)
(D 015310
xé?? 016312
L
(1) 015312
1%?? 015314
(1) 015314
(1)
1§?g 015316
ii; 015316
{
1?%3 015320
}
(1) 015320
1870 015322
n.}
(1 01£322
;%Ii 015324
(13 015324
()
1672 01532¢
1)
1
(1, 1153z

coo

00184S
016800

0C154E
062460

001547

001557
063301

001560
201
C1Ca72

MACY11l 27(1006)

K13

14-DEC-76 16:Y4 FARGE 8-33

STACK HANDLER

TDONN0:

.ENDC

MEMINC IMM,200
MICPC=MICPC+!l
(MOVE!WRMEM? INCMAR! IMM! <200> >

MEM BR, INCA!SPC
MICPC=MICPC+]
< MOVE ! WIRMEM? BR! ¢ INCA! SP0> »

LOMA  IMM, NXTSP
MICPC=MICPC41

_IF IDN IMM,IMM
<n9VE!LDHQR!IHH!(NXTSP&B??>>

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

MEN IMM, INTSTK
MICPC=MICPC4]
(MOVE *WRMEM! IMM! ¢ INTSTK>>

BRWRTE IMM. <<MMEND-2»>
MICPC=MICPC+1
(MOVE ' WRTEBR! IMM! ¢ <MMEND-2> 3>

CMP BR, SP3
MICPC=MICPL+1
(SUBTC!BR!SP3>

2 TDONSO
MICPC=MICPC+1

PRGE:

; COPY ACTUAL LINK RCORESS

:RDDRESS PTR INT STACK

:ASSIME WRAP AROUND

; ADDRESS ENCOFINT STACK

: HRAPRROLNC"”

- YES---BRANCH

(JUMP!ZCOND! < TDON4C-INIT33000%4> ! <TDON4C-INIT3777/2%>

BRURTE IMM,2
MICPC=MICPC+1
(MOVE 'WRTEBRY IMM! ¢2»>

MEM BR, RDD?!SP3
MICPC=MICPL+]
¢MOVE 'WRMEM!BR® <ADD!SP3> >

BRURTE IMM,20
MICPC=MICPC+l
«MOVE!WRTEBR! IMM! 20>

SP BR, AORB, SP1
MICPC=MICPE+]
(MOVE !SPX!BR!AORB!SP1)

LOMA  IMM.ETC
MICPC=MICPC+]

_IF IDN IMM, IMM
<?ggseLonAR!1nne<ETC&3?7;

:OFFSET TO NEXT PRIR

:UPDATE POINTER

:URITE INTERUPT PENDING

:IN PORT STRTUS WORD

:ADDRESS NEXT EMPTY PTR

JleE



L13

DMC11 CDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-76 16:44 PAGE 8-34 PRGE: 0187
BOIHGH.MAC  06-DEC-76 11:34 STACK HANDLER
1) (MOVE'LDMAR! IMM! (ETCH»
(1) 000 .ENDC
1873 015330 SP MEMX , SELB, SPO :COPY 1T 70 SPG
3y 001561 MICPC=MICPC+]
gii 015330 043220 (MOVE ! SPX!MEMX! SELB! SPQ>
1874 015332 LOMA  IMM,STC .GET NEXT DONE PTR
(1) 001562 MICPC=MICPC41
) 805 IF §9" MM }nn
;ig 015332 01006 <?gg TLOMAR! TMM! <STCR377)
(13 (MOVE!LDMAR! IMM! <STC>>
:{3 000 .ENDC
1l
1875 015334 CHP MEMX, SPO : IDENTICAL?
(1 001563 MICPC=MICPC+}
5%3 015334 (040360 (SUBTC!MEMX! SPO>
1876 015336 2 RH3 :FINISH PROCESSING HEADER
(1) 001564 MICPC=MICPC+] i
§§§ 018336 10S5g2 (JUMP1ZCOND! <RH3-INIT83000%4> ! (RH3-INIT3777/2>>
18977
1878 015340 TDONI: LDMA  IMM,ISP1? :GET LAST ACKED
1) 001565 MICPC=AICPC+]
(13 0] LE AN THH, T .
(1) 015340 010153 <?g¥ TLDMAR! IMM! < ISP173377)>
Ld/ .
1) <MOVE'LDMAR! IMM! <ISP17>>
gi; 000 .ENDC
(1)
1879 015342 SP MEMX, SELB,SP17 :STCRE IT IN SPi7
1) 001566 MICPC=MICPC+{
éii 015342 043237 (MOVE !'SPX!MEMX! SELB!SP17>
1880 015344 LOMA MM, STC :GET START OF TMT CHAIN
1) 001567 MICPC=MICPC4]
(1) 001 _IF IDN IMM, IMM
5%; 015344 010067 <?9¥E!LDHRR!IHH!(STC&S??))
V1) .
{1 <MOVE!LDHRR!IMM!(STC>>
gii 900 .END
1881 015346 LDMA  MEMX,SELB!SPBRX!SPO :ADCRESS THE LINK
(1) 001570 MICPC=MICPC+]
(1) 001 .IF IDN MEMX,IMM
Eif <ngE!Lonnnztnne<SELa!spenx:sposa7r>>
(1) 015346 05320 ¢MOVE!LDMRR!MEMX! ¢ SELB! SPBRX! SPO) *
E%g 00C .ENDC
J
1882 015350 BRWRTE MEMX! INCMAR.SELB :GET THE FLAGS
(1 001571 MICPC=MICPC+1
(1; 0ISBO CE4e20 (MOVE ! WRTEBR!MEMX INCMAR! ¢SELB>®

—— -
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0183S6
C158356
0158360
015360

015382
015362
015364
015364
015366
015366
015370
015370
C15372
015372
015374
018374
018376
015376
015400
015400
015402
clenie

06-DEC-76 11:34

001574
000404

001575
114663

001576
023233

001577
115603
J01600
000406

001601
060360

001602
115611

001603
060e01

00105
106740

001606
001e20

MACY1l 27(1006) 14-DEC-76 1b:44 FAGE 8-35 PAGE :

M13

STACK HANDLER

OVRRUN:

; INPUTS:

PASWRD:

10%:

BR1 TOON3 ; [F BUFFER ASSIGNED PRCCEEC
MICPC=MICPC+l
(JUMP!BR1CON! < TDON3-INIT23000%4> ! <TDON3-INIT&777/2)>

ALWAYS RHJ ; ELSE---EXIT
MICPC=MICPC+l
<JUMP!ALCOND! <RH3-INIT83000%4> ! (RH3-INIT8777/2>>

BRWRTE IMM.4
MICPC=MICPC+1
CMOVE 'WRTEBR! IMM! <4>>

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

SPO = RECEIVE CHARACTER

SP 1BUS, LNOSW, SP13
MICPC=MICPC+!
<MOVE ! SPX" IBUS'LNOSW!SP13»

V4 108 :IF ALL ONES NO RLD ENRBLED

MICPC=MICPC+l
<JUMP!ZCOND! < 108-INIT33000%4> ! < 10§-INIT8777/2>>

BRWRTE IMM,6 ;CHECK FOR ENTER MOP MCDE
MICPC=MICPC+!
<MOVE!WRTEBR! IMM! (&>>

CMP BR, SPO
MICPC=MICPL+1
(SUBTC!BR!SPD>

:READ PASSWD SWITCH

Z 20% :IF EQUAL  ENTER MOP
MICPC=MICPC+1
<JUMP*ZCOND! <20$-INIT33000#%> ! <208-INIT3777/2>>

BRWRTE BR,SELR!SPI :RERD STATUS BYTE
MICPC=MICPL+]
(MOVE !WRTEBR!BR! «SELA'SP1>>

BRSHFT ;SHIFT IT RIGHT

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

BR1 RHX ;MESSAGE WITH NO BUFFER RSSIGNED
MICPC=MICPC+]
«(JUMP!BR1CON! (RHX-INIT33000%4> ! <RHX-INIT3777/2>>

BRSHF T i SHIFT RIGHT RGRIN
MICPC=MICPC+1
(MOVE!SHFTBR!WRTEBR!SELB>

01e8
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.MAC

015404
015404
015406
015406
015410
015410
018412

Qis4le
015414

C15414

015416

015416

015420
015420
015422

015422

015424
015424
015426
015426
015430
015430
01543¢

06-DEC-76 11:34

00iel2
000735

001613
100450

001614
001
01000!

0co

001615
002401

0016l
001
010167

0ac

001617
057224

001620
057225

MACYLl 27(1006) 14-DEC-76 16:44 FAGE 8-36 PAHGE :

N13

STACK HANDLER

20$:

hCVHl:

BR1 RCVMO ;DLE RECEIVED IN NORMAL MODE
MICPC=MICPC+l
(JUMP!BRICON! <RCVMO-INIT33000%4> ! <(RCVMO-INIT8777/2>5)

ALWAYS RK3 ; HANDLE MARINT MODE MESSAGE
MICPC=MICPC+l
(JUMP!ALCOND: <RK3-INIT83000#%4> ! <(RK3-INIT8777/2>>

SP BR,DECA, SP4 :COUNT FOR NUMB OF COMPARES
MICPC=MICPC+]
<MOVE ! SPX!BR! DECR! SP%»

STATE EM2

MICPC=MICPC+}

(MOVE !WRTEBR! IMM! <EM2-INIT8777/2>>

ALWAYS REXIT

MICPC=MICPC+1

<JUMP!ALCOND! (REXIT-INIT33NCO#4)> ! <REXIT-INIT3777/2)>>

.ENRBL LSB

LDMR  IMM, NAKST :RESET NAKS SENT
MICPC=M]I SPC+1

.IF IDN IMM }nn

<?gg ILDMAR! IMM? (NAKST3377>>
{MOVE*LD"AR! IMM! <NRKST>>

.ENDC

MEM IMM, |
MICPC=MICPCH]
CMOVE 'LIRMEM! IMM! ¢ 1))

LOMR  IMM.BC : ADDRESS ORIGINAL RECY BYTE COUNT
MICPC-:MICPC41

JIF TON IMM, IMM

<nggeeLonna!1nnz<ac&377>>

.I
(MOVE !LOMRR! IMM! <BC*>
.ENDC

SP MEMX! INCMAR, SELB, SPH ;MOVE BYTE COUNT TQ SP4
MICPC=MICPC+l
<MOVE!SPX!MEMX! INCMAR! SELB!SPY>

SP MEMX! INCMRR, SELB, SPS :AND SPS
MICPC=MICPC+l
(MOVE!SPX!MEMX! INCMAR! SELB!SPS>

MEM BR,DECR!SP11
MICPC=MICPL+]
¢MOVE ! WRMEM! BR! <DECA!SP11>>

LDOMA IMM,NXTSP

:COPY SP11 FROM MEMORY

0189

- - -—- e mmew.
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JMC11 COZMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) I4-DEC-76 16:4Y4 FAGE 8-37 PAGE: 0170
OCHGH.MAC  0B-DEC-76 I1:34 STACK HANDLER
(1) 001622 MICPC=MICPC+]
(1) 001 IF IDN IMM, IMM
(1 015432 010241 (?ggE!LDMRR!IHH!<NXTSP&377>>
113 (MOVE ' LDOMAR! IMM! <NXTSP> >
(1 000 .ENDC
1916 015434 SP MEMX!LDMAR, SELB, SP3 :COPY TO SP2
1) 001623 MICPC=MICPC+i i
) 015434 053223 (MOVE ! SPX ! MEMX ! LDMAR! SELB!SP3)
1917 015436 MEMING IMM,204 :RECEIVE DONE IMAGE
(1) 031624 MICPC=MICPC+]
(1) 015436 Q16604 (MOVE ' WRMEM® INCMAR! IMM! (204>
1918 015440 MEM BR!LDMAR, SELA!SP14 :COPY LINK ADDRESS TG NEXT INTER
(1) 001625 MICPC=MICPC+]
(1) 015940 Or2eld ¢MOVE ! JRMEM® BR! LDMAR! <SELA'SP14>>
\a
1919 15442 MEMINC IMM,O :ZER) THE FLAGS
(1) 001626 MICPC=MICPC+]
(1) 015442 016400 CMOVE ! WIRMEH? INCMAR? IMM! <0>>
1920 015444 SP IMM! INCMAR, SPQ, 300 :WRITE A 300 TO SPQ
(1) 001627 MICPC=MICPC+1
() 015444 017300 (MOVE!SPX! IMM! INCMAR! SPO? 300>
1921 015446 BRWRTE _IMM!INCMAR,2 :PREPARE TC ADDRESS NEXT
(1) 001630 MICPC=MICPC+1
(i3 015446 314402 (MOVE'WRTEBR! IMM! INCMAR! <2>)>
1922 s INTERRLPT STACK AND INCREMENT
1923 : THE MAR
1924 015450 MEM MEMX , RANDB! SPO tMASK OFF ORIGINAL HIGH BYTE
(1) 001631 MICPC=MICPC+]
(1) 015450 042gED ¢(MOVE ! WRMEM! MEMX ! ¢RANDB! SPO> >
1925 :OF COUNT SAYING EXTENDED MEM SITS
1926 015452 MEMINC MEMX,RORB!SPS :COPY TO MEMORY LINK
(1) 001632 MICPC=MICPC+}
(1) ois4s2 056705 (MOVE ! WRMEM INCMAR! MEMX ! <RORB* SP5>)
J
1927 015454 MEMINC BR,SELA!'SPY
(1) 001633 MICPC=MICPC+]
(1) 015484 076604 (MOVE ! WRMEM! INCMAR!BR! < SELA? SP4)>
1928 015456 LDMA  IMM, NXTSP :ADDRESS NEX™ INT STACK
{1 001634 MICPC=MICPC+]
(1 001 _IF IDN IMM, IMM
(1) 015456 010241 <?ggEeLonnR!rnne<nszpaar?>»
} .
(1) ¢(MOVE ! LDMAR? IMM! <NXTSP. >
Ei? 000 .ENDC
1323 D1iE4eD MEM  BR ADC!SP3
(1 001635 MICPC=MICPL+]

. o ————
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DMCI1 COIMP PROTOCOL IMPLEMENTATION MACY11 27(1006) 14-DEC-76 16:94 FAGE 8-38 PAGE: 0171
ODCHGH.MAC  06-DEC-76 11:34 STACK HANDLER
ci; 015460 062403 (MOVE!WRMEM!BR! <RDD'SP3; >
\
1930 015462 BRWRTE  IMM, (<MMEND-2)> :ADDRESSEND OF INT STACK
(1) 001636 MICPC=MICPC+]
;{3 Ni5462 00077E (MOVE'WRTEBR? IMM! < C(MMEND-2>>)>
1931 015464 CMP BR, SP3 : WRAP ARGUND
1) 001637 MICPC=MICPC+]
Ei% 015464 060362 (SUBTC!BR!SP3>
1332 015466 4 40§ . IF YES-- BRANCH
(1) 001640 MICPC=MICPC+1 i
&i§ 015466 115651 <JUMP!ZCOND! <40%-INIT23000%4> ! <4CS-INIT8777/2>)>
1933 015470 208
1334 015470 BRWRTE IMM.S : INDEX TO NEXT BUFFER
(1) 00164: MICPC=MICPC+!
g{; 015470 0004CS (MOVE ! \RTEBR! IMM! <5>>
193¢ Q15472 Sp BR,ADD, SP14 :LPDATE COPY OF POINTER
(1) 001642 MICPC=MICPL+]
5}; 015472 063014 (MOVE ' SPX!BRYADD! SP14>
1936 D15474 BRURTE IMM,STC - ADDRESS OF KWRAP AROUND PCINT
(1) 001643 MICPC=MICPC+]
5%; 015474 000467 (MOVE 'WRTEBRI IMM! <STC>>
1937 DI5476 CHP BR,SP1Y4 - IRAPAROUND "
(1) 001644 MICPC=MICPL+1
gig 015476 0&0374 (SUBTC!BR!SP1%
{
1838 015500 2 508 : IF YES---BRANCH
(1) 301645 MICPC=MICPC+1
Ei? 015500 115653 (JUMP!ZCOND? <S0S-INIT83000%4> ! <508-INIT8?77/2>/
J
1933 015502 208 : BRWRTE IMM, 20 -MASK FOR INTERUPT PENCING
(1) 00164€ MICPC=MICPC+1
§§3 0iSS02 000420 (MOVE 'WRTEBR! IMM! <20> >
1940 015504 SP DP, AORB, SP1 :UPDATE PORT STATUS WIRC
(1) 001647 MICPC=MICPL+]
fi% 015804 063301 (AOVE ' SPX!DP?RORB! SP1)
1941 001 .IF OF SLOW
1942 BRWRTE DOP, <SELA!'SP10" :READ LINE STATUS_WCRD
1943 BRY FLOSH :IF CLEAR AJTIVE SET---FLUSH
1944 RM1: STATE  RCVA
1945 ALWAYS REXIT
194E 0oe .ENDC
1847 001 IF NDF SLOW
1848 01E50e ALWAYS FLUSH
(1) 001650 MICPC=MICPC+]
E{g 015506 104415 ¢JUMP'ALCOND! ¢FLUSH-INIT33000%4> ! <FLUSH-INIT8777 /2>
}
1949 000

.ENDC
<982 QCIEElC 40%: MEM IMM, INTSTK :PJOINT TO START OF INTERRUPT STRCK
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OMC11 DDCMP PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC-7& 16:94 FAGE 8-39 PAGE: 0172
DOCHGH.MAC  0B-DEC-78& I1:34 STACK HANDLER
(1) 001651 MICPC=MICPC+]
gi? 015510 CO2&42 (MOVE ' WRMEM! IMM! ¢ INTSTK> >
vd
1951 015512 ALWAYS 20$
‘1) 001652 MICPC=MICPC+1
gig 015512 114641 <JUMP'ALCOND! <208-INIT8300Cx4> ! <208-INIT8777/2>>
L
1952 015514 SO0$:  BRWRTE IMM,RCLI :POINT TO START OF RECEIVE QUEUE
(1) 001652 MICPC=MICPC+1
gg 015514 000424 <MOVE 'WRTEBR! IMM! (RCL 1>
1953 015516 Sp BR, SELB, SPiY4
1) 001654 MICPC=MICPL+] )
g{g 015516 063234 (MOVE'SPX!BR!SELB!SP14>
(i)
1354 015520 ALWAYS 30%
(1) 001655 MICPC=MICPC+1
gig 015520 114696 < JUMP!ALCOND! < 308-INIT83300%4> ! <3C8-INIT3?7772>>
\
1955 .DSABL LSB
1956 015522 NTHRES: LDMR  IMM, ST
D 001656 MICPC=MICPC+1
(1) 001 _IF IDN IMM, IMM
Eii 018522 010152 <?Q¥E!LDH9R!IMH!(ST&3??>>
(1) (MOVE ! LDMAR! IMM! (ST>>
gig 002 .ENDC
§
1957 (015524 SPBR  MEMX,SELB.SP3
(i) 001657 MICPC=MICPC+|
éi} 015524 043620 (MOVE ! SPBRX! MEMX! SELB' SPQ>
J
1958 21552¢ BRWRTE BR,ADD!SPO :SHIFT LEFT
(1) 001660 MICPC=MICPC+1 A
Ei% 015526 080400 (MOVE 'WRTEBR!BR? ¢(ADD!SPO> >
1353 (015530 BRY OVRRUN
1} 00;i&E1 MICPC=MICPC+] ,
gig 015530 117174 ¢ JUMP ! BRYCON? <OVRRUM-INIT8300C*4> ! « IVRRUN-INIT37772>)
\
1960 015832 BRWRTE IMM. 1
‘1 001662 MICPC=MICPC4]
fii 015532 000801 (MOVE ! WRTEBR® IMM! < 1> .
1981 015534 ERRXX:
1962 01E534 NTRGO: LDMA  IMM, <<RTHRS+3»>
(1 001663 MICPC=MICPC+]
i 0! .IF IDN IMM IMM
(1. £1533+ 010177 <?ggssLonnn!1nn:<<RTHRS+3>537?>>
(1) {MOVE 'LDMAR! TMM! ¢ <RTHRG+37 >
Eig 200 .ENOC
1963 01553 MEMINC _IMM,C
15 0C:E6Y MICPC=MICPC+]
"1, {18836 0iE80C (MGVE 'WRMEM! INCMAR! IMM2< 3+
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81554C
015540
Q185842

015542

D15544

QL5544

015546
015546
01585C
018550
015552

C155E4
C15E54
015558
Q18Ese
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00167,
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Jo1e72
301
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000

QClE73
30264z

Q01e77

gcoM4C2

EL1Y

MRCY1l 27(1006) 1I4-DEC-7& 16:44 FAGE 8-40
STACK HANDLER

NTRS1!:

MEM BR, SELB
MICPC=MICPL+]
<MOVE ! WRMEM* BR* <SEL3> »

LDMA  IMM,NXTSP
MICPC=MICPC+]

.IF IDN IMM. IMM
<MOVE'LDMART IMM! <(NXTSP3377>>

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

LDMA  MEMX,SELB!SPX!SP0
MICPC=MICPC+|

.IF IDN MEMX,IMM
<nggE!Lon9neinn'<ssLa!spxzspo&377>>

.1
<MOVE ! LDMAR ! MEMX! ¢SELB!SPX!5P0>
.ENDC

MEMINC IMM,201
MICPC=MICPC+l
(MOVE!WRMEM! INCMAR! IMM! <20G1>>

MEM IMM, <<RTHRS>>
MICPC=MICPC+1
(MOVE!WRMEM! IMM! « <RTHRS> » >

LDMA  IMM NXTSP
MICPC=MICPC+!

.IF IDN IMM, IMM
<?ggE!LDHRR!IHH!<NXTSP&3??>>
{MOVE'LDMAR! IMM! (<NXTSP>>
.ENDC

MEM IMM, INTSTK
MICPC=MICPC4]
(MOVE 'WRMEM! IMM! CINTSTK >

BRWRTE IMM. <<(MMEND-2>>
MICPC=MICPC]
<MOVE ! WRTEBR! IMM! < <MMEND-2>

CMP 8R, SPO
MICPC=MICPL+]
«SUBTC!BR!SPO>

Z NTRS2
MICPC=MICPC+]

:HSSUME QUEJE WRAP AROUNC

:IT DIC URAP AROLNC

(JUMP!ZCOND! <NTRS2-INIT33000%4> ! <NTRSE-INITS777/2%>

BRURTE IMM,2
MICPC=MICPC+]
(MGVE !WRTEBRY IMM! <25 >

:JFFSET TC NEXT PHIR

PRGE:

3173
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OM:11 COSMP PROTOCOL IMPLEMENTRTION MACY1l 27(1006) 14-DEC-7E 16:94 PAGE 9-41 PRGE: 0174
OCIHGH.MAC  06-DEC-7& 11:34 STACK HANDLER
‘1)
1978 15566 MEM BR, ADD!SPD - UPDATE QUEUE PGINTER
¥ 001700 MICPC=MICPL+]
$}§ 015566 0bZ4CO (MOVE ' WRMEM! BR?! <ADD! SP>>
1376 015570 NTRS2: BRWRTE IMM,20
1) 001701 MICPC=MICPC+]
(13 015570 00420 (MOVE 'WRTEBR! IMM! <207 >
1997 015572 SPBR  BR,AORB,SP1
i 001702 MICPC=MICPL+1
:ig 015572 063701 <MOVE ! SPBRX ! BR! RORB! SP1>
A
1978 015574 BRO 1A81 :FLAGGED BY ERROR TYPE
(13 001703 MICPC=MICPC+1
ﬁgoquzmnq < JUMP'BROCON! < TRB1-INIT83000%4> ! <TAB1-INIT8777/2>>
1979 015578 SNAK: LDMA  IMM,ISPIl
1) 2017 MICPC=MICPC+1
(1 001 .IF IDN IMM, IMM
(1) 015576 010171 (ngE!LDHRR!IHH!<ISP11&377>>
(1) ¢MOVE!LOMAR! IMM? (ISP11>>
) 000 .ENDC
1580 015620 SP MEMX, SE_B,SP11
) 001705 MICPC=MICPC+]
;%3 015600 042231 (MOVE ! SPX!MEMX!SELB!SP11>
1981 015602 Sp BR, INCR, SP11 : INCREMENT MSG EXPECTED
1) 901706 MICPC=MICPL+]
g%; 015802 0&3071 (MOVE!SPX!BR! INCA!SP11>
1382 015604 SNGK1: BRWRTE IMM. 1 :UNNUMB BENING BIT T2 2R
1, 001707 MICPC=MICPC41
:i) 015604 DOONC! (MOVE 'WRTEBR! IMM! < 1>
1)
1983 (15606 SNA¥2: SP BR,AORB. SP10 :UPDATE LINE STATUS WORD
1) 001715 MICPC=MICPL+1
g{: 015606 083310 <MOVE ! SPX!BR!AORS!SP17>
[N Q)
1984 DISE1D ALWAYS FLUSH
(1) 001711 MICPC=MICPC+] )
(1) 015610 134415 (JUMP'ALCOND! <FLUSH-INITS300C#) 1 CF USH-INITS?77:2>"
\.l
1985 -
1986 CISE12 EMTRIG: BRWRTE IMM,24
(i _po1712 MICPC=MICPC+]
é*f 015612 000424 (MOVE 'WRTEBR! IMM? (24>>
)
1987 CISEIM QUTPUT BR, <SELB!'OBAL>
(1) 001713 MICPC=MICP{+]
(1) 0ISei+ 0£2226 (MOVE !WRCUT!BR! <SELB!0BAL  »
1386 Cicele BRWRTE IMM.0
i 901714 MICPC=MICPC+]



GlYH
7e 16:

sM2:1 COSMe PROTOCOL IMPLEMENTATION MACY1l 27(1006) 14-DEC- 44  FAGE B-42 PR3E:
OCZHGH.MAC  0B-OEC-7& I1:34 STACK HANDLER
:;; 015616 000400 (MOVE ' WRTEBR! IMM! <0>>
1389 015620 OUTPUT BR, <SELB!0BA2>
8§ 001715 MICPC=MICPL+]
§i1 015620 062227 (MOVE ' WROUT! BR! <SELB! CBR2> >
(1
1993 (015822 spgn gggs BMB73,5P0 .REAC BMB73 AODRESS---
D 001716 MIZPC=MICPL+]
gi; 015622 023740 (MOVE ! SPBRX! 1BUS! BM873!5PD)>
193] 015624 OUTPUT BR,SELB!OUTDAL .SET JP LOW BYTE OF ACCRESS
(1) 001717 MICPC=MICPL+]
5;§ 018624 063222 CMOVE 'WROUT'BR! (SELB!C "OAl»>
1382 0186: BRWRTE IMM, 366 :HIGH BYTE BASE FCR RCM BOCT
(i 001720 MICPC=MICPC+}
g{; 015626 000766 (MOVE "WRTEBR? IMM! <3665
L
1933 015630 OUTPUT BR, SELB!OUTDAR :
{1 001721 MICPC=MICP{+]
{l; 015630 062223 <MOVE *WROUT ! BR! ¢(SELB' QUTCR2> >
1%54 0i5632 EM6:  BRWRTE IMM,21 :MASK FOR TIMER AND ALSC TG START NPR
33 001722 MICPC=MICPC+1
Eii 015632 000421 (MOVE'WRTEBR! IMM! (21»>
1335 015634 ouT BR, <SELB!0BR>
{0 001722 MICPC=MICPL+]
E;g 015634 061231 (MOVE 'WROUTX ! BR! <SELB! 0SR)>>
155 015636 OUT  BR.<(SELB'ONPR>
(1) 001724 MICPC=MICPC+]
;{; 01563t 061230 <MOVETWRGUTX ! BR! <SELB! ONPR> »
1)
1397 015640 EMi:  BRWRTE IBUS,NPR .READ NPR SONTRSL
(1 001725 MICPC=MICPC+!
§§3 015640 120600 <MOVE 'WRTEBR? 18US! <NPR >
1338 015642 BRO CKTIME
(1) 00172¢ MICPC=MICPC+1
E{; 015e42 132371 ¢ JUMP!BROCON! <CKTIME-INITS3020#8 1 (CKTIME-INITS?7772>>
193¢ 015644 MEMADR RMI : IF NPR DONE
{1 n0i727 MICPC=MICPC+1
(13 g1 IF B
:i: 1Se44 002420 <?2¥E!NRHEH!<RH1-INIT&??T/2>>
(1 .
(3o (MOVE ! WRMEM? ! <RM1-INIT8777 /2>
(13 00C .ENDC
200C (015646 ALWAYS ACLOW
(1) 061730 MICPC=MICPC+] . )
(1) D1%64¢ 100784 <JUMPYALCOND? <ACLOW-INITS3200#4> t <ACLOW-INIT8777.8>°
Vi)
2001 015650 TABUPD: SPBR  IBUS,RCVCON,SPO :READ RECEIVER SONTRSL RES
"1 001721 MICPC=MICPC+] )
'Y, 015650 023t40 «MCVE 1 SPBRX! IBUS!RCVCON! SPD>

)

b

o



Mell COSMP PROTOCOL *HP.E"ENTRTION

nlals

A0ZAsh. MAC  De-DEC-7
(1)
2002 015652
1) 001732
(1) 215652 QRGMG
2003 015854
3 001732
{1} 015654 10345
2004 D1SESE
1) 001734
(1) 001
1 G1SESe 010154
[P W]
21y
(1) 002
2006 015660
1 001735
() cisesc 200432
200  D1SBE2
T3 00173t
41 oiseez G7BE7C
2087 015664
(1) 001737
(13 015664 C76b11
2008 015666
1) 861740
(1 015666 076612
3009 015670
1) 001741
(1] C15676 D76 LY
1,
2010 015672
(1) 001742
(1} oise7e C7éelE
J
2011 015674
(1) 001743
(1} D15674 C76E17
2912
3T13 C15676
(1 001744
13 015876  0OQNGL
2014 418700
sy 00173=
‘1) o1E790 g1oRll

. w8

-

MACY1l 27(1006) 14-DEC-76 16:44 FAGE 8-43 “rak:

H14Y

STACK HANDLER

“HB1:

BRWRTE BR,ADD!SPO «SHIFT LEFT
MICPC=MICPL+]
(MOVE 'WRTEBR!BR! «RDD?! 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'LDHQR'IMH'<IHG'0&3’7>>

.IFF
MOVE!LDMAR! IMM? ¢ IMGID>>
.ENDC

BRNRTE IMN, 2
MICPC=MICPC+]
<HOVE WRTEBR? IMM! <2>>

MEMINC BR,RANDB!SP10 -SAVE BIT | CF SPIQ
MICPC=MICPL+1

<HOVE'NRHEH'INCHQR BR! (RRANDB!SPLID>»

MEMINC BR,SELA!SP1! :SAVE SP1!
MICPC=MICPL+]
<ncvs'unn£n-zncnnn BR! (SELA!SP11>

MEMINC BR,SELR!SP12 :SAVE SF12
MICPC=MICPL+]
<novs-unnsn'rucnnn BR! <SELA!SP12>)>

MEMINC BR,SELR!SPIN :SAVE SP14
MICPC=MICPL+]
¢MOVE 'WRMEM! INCMAR?BR! (SELA!SP14>)>

MEMINC BR,SELA!SP16 :SAVE SPl&
MICPC=MICPL+]

(MOVE ' WRMEM?! INCMAR!BR! <SELA'SP16))>

MEMINC BR,SELA'SPI7 :SAVE SP37

MICPC=MICPL+]
(MOVE ' WRMEM! INCMAR!BR! < SELR!SP17>>

i1AR NOW POINTS TG SASE

STATE  RB2 ;D0 NCT SHANGE BR UNTIL RBC
MICPC=MICPC+!1
«novs'unrsen'xnne<Ree-1nxvs?r7fa>»
LDMA tARsST :POINT TG TRBLE UPDARTE STATE
nxcpc-nxcpcl1

IF ION I, I

f?gge'Lonnn IMM! < TRBSTS37?

(MOVE!LDMAR! IMM! < TABS™>

.ENDC

w

[ ]



I14

SM311 COSMP PROTICOL IMPEMENTATION MAZYL1L 27(10065 14-DEC-7& 1B:494 FAGE 8-44 PRGE: 0177
FOCMaM.MAC  DB-DEC-78 11:34 STACK HANOLER
1)
acid £15702 PSTATE  TBUL .NEW PORT STATE AOCRESS
103 015708 MEM IMM, <<TBUL-INIT8777/2>>
.2 001746 MICPC=MICPC+]
;s‘ 018702 002774 (MOVE VWRMEM! IMM! < <TBUL-INIT877/2)) 5
a2’
2C16 01570M SP IMM, 4. SPY - INITIALIZE COUNT
13 10174 MICPC=MICPC+]
gig 015704 Q0300w <MCVE !SPX! IMM! 4! SPY>
2017 -NOTE: FIRST & RAM LCCATIONS ARE NOT WRITTEN
3C18 :T5 CORE TRBLE.
3C15 015706 LOMA  IMM,BRSE
) 0017cs MICPC=MICPC4]
1D nAT JIF IDN IMM, IMM
giz 015726 210C17 <?gg£:Lonnn!1nn!<anss&3?7\>
{1 .
(1 {MOVE ' _DMAR! IMM! <BASE > >
1) ooc .ENDC
2080 01570 ALWAYS RAO
S 20175 MICPC=MICPC+]
g;; 0:5710 104442 <JU* :ALCOND! (RBO-INIT83000%4> ! <RBO-INITS?77/2>>
2021 015712 Ec2:  BRWRTE IMM.2 : INCREMENT 2CUNT/TEST
1) 001752 MICPC=MICPC4]
;ig 015712 000402 (MOVE ' WRTEBR! IMM! <2>>
2582 DISTIY 5P BR, ADD, SPY
(1 201753 MICPC=MICPL+]
‘1; 015714 963004 «MOVE ! SPX!BR!ADD! SP4>
'
2353 01571¢ SP 18US, I0BR1,SPO :PCINT T3 NEX™ ADCRESS
(0 601754 MICPC=MICPC+{
E%g 015716 023140 (MCVE'SPX* IBUS! I0BA1!SPD>
J
2024 015720 OUTPUT BR,ADD!9BAL
(1 00;7¢¢ MICPC=MICPL+]
Ei9 015720 062006 <MOVE 'WROUT!BR! <ADD!0BAL>>
)
2025 018722 SP 18US, 10BA2, SPO
(1 901756 MICPC=MICPC+]
Ei; 015722 0232180 (MOVE 'SPX! IBUS! 10BR2! SPO.
}
2026 015724 OUTPUT BR,RC'0BA2
1 001757 MICPC=MICPL+]
E;; 015724 062137 «MOVE 'WROUTBR! <RS!CBAZY
d,
2027 015728 C TABMXT
1 001760 MICPC=MICPC+1 _
Ei? C1E726 10S36E CJUMPICCOND! ¢ TRBMXT-INIT33200%4> ' < TRBMXT-INIT8777. 2.
=638 015730 ECX:  BRWRTE BR,SELA!SP1 -READ PORT STATUS
3 101761 MICPC=MICPL+] A
(1, Ciz730 OfeC] «MCVE 'WRTEBR!BR! <SELA!SP] °



oMCi1l COMP PROTOCOL IMPLEMENTATICN
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.MAC
215732
015732

Ci5734%
015734
J1573¢
215736
015740
015740
g15742
C15742

015744
015744

015746
Q15746
0158780

C15750

015752
01575¢

015752
015754
C187%4
01575k
QIE7c¢
015780
cit760

golvee
118374

C0176S
JSka222

001766
056223

818210

Jce

MACY1l 27(1006) 14-DEC-7& 16:<4 FAGE B-4S5 PRGE:

J14

STACK HANDLER

1C8:

BRO 309 :INIT MODE, WRITE GUT 200 BYTES
MICPC=MICPC+l
<JUMP!BROCON! <308-INIT330C0%4> ! <308~INIT3777/2>)

;OTHERWISE ONLY WRITE CUT ERRCR COULNTERS
BRWRTE BR!LDMAR,SELA!SPY ;RERD COUNTER
MICPC=MICPC+1
(MOVE!WRTEBR!BR!LDMAR! <SELA!SPY>>

BRY -J$ ;ALL CONE
MICPC=nICPC+1
<JUMP!BRYCON! <203-INIT3300C*+> ! <2C$-INITE777/2>»

OUTPUT MEMX! INCMAR,SELB!OUTDAL :STORE CCUNTS OF ERRORS
MICPC=MICPC+l
(MOVE ! WROUT !MEMX! INCMAR! <SELB!QUTDAIL>>

QUTPUT MEMX!INCMAR,SELB!OUTDR2
MICPC=MICPC+]
(MOVE ! WROUT ! MEMX! INCMAR! (SELB!?QLTOR2> *

.IF NDF $LOW
SP 1BUS, NPR, SPO
MICPC=MICPC+|
«MOVE'SPX! IBUS!NPR!SPQ:

.ENDC

ALWAYS RKB

MICPC=MICPC+l ' . -
«JUMP!ALCOND! «<RKB-INIT$3000#4> ! «RKB-INIT3777-2>>

LOMA  IMM, TABS™
MICPC=MICPC41

.IF IDN IMM,IMM

(MOVE 'LDMAR! IMM! < TABST3377>)>

IFF
(MOVE!LDMAR! IMM! <TRBST»?
.ENDC

PSTATE 13

MEM IMM, ((13-INIT8777725>
MICPC=MICPC+L

(MOVE ' WRMEM! IMM! < < I3-INIT8777-2> )

ALWAYS RMI
MICPC=MICPC+1
¢JUMP!ALCOND! <RM1-INIT83000%4> ! <RM1-INIT3777-2>>

BRWRTE BR!LDMAR,SELA!SPY ;READ COUNTER
MICPC=MICPC+l
(MOVE!WRTEBR!BR!LDMAR! <SELR!SP4>)>

8R7 20$ ;ALL DONE

MICPC=MICPC+1 X
(JUMPYBRPCON! «208-INITS30CO4> 1< 208-INIT87772>)



K14

oMCll COCMP PROTOCOL IMPLEME 3ATION MACY1l 27(1006) 14-DEC-76 16:494 FAGE 8-4b
OCohGH . MAC 06-DEC-76 11:3% STACK HANDLER
2044 1157862 ALWAYS 10% :KEEF GOING
(1) - go177e MICPC=MICPC+!
;i; 15782 114785 (JUMP!ALCOND! <1 0S-INIT83000%4> ! < 108-INIT&777/2>>
2045 015764 $ZERQ
{1; N0.777 MICPC=MICPC+!
.ig D1S764 0200CC 000000
gé+é :
2as? Jc000! .END
. 9BS. 015766 200
ESRCRS DETECTED: O
DEFRULT GLOBRALS GENERRTEL: O
DCCMP/CRF 7/DS: CRF «DMCHGH, HILOW, DDCHGH
RUN-TIME: 16 31 .1 SECOMDS
RUN-TIME RATIO: 189-48=3.8
CORE USEC: 7K {13 PAGES)
1623
1953 goz00 '
1625
1626 CRRERREEREFRERRRERENREREREEE TECT 1 HMEXEREEFEREFRERIRRIERERREE
1627 :#TEST OF BR RIGHT SHIFT
1628 -#*VERIFY THAT A DEST OF BR RSH (0l1) OF A MICRO-INSTRUCTION
1629 :#SHIFTS THE RESULTING BR DATA RIGHT ONCE.
i%g? CoREEEEEREREREREREERHERHEERHREERHERRERRRRER IR B RER R SRR AR ERRRF
1632 ; TEST |
1633 jemmme—ee——————
1834 Q15766 012737 000031 001226 TST1: MOV 81 TSTNC
1635 0158774 (013737 016100 Q01216 MOV #7512, NEXT
163E sR1 CONTRINS BRSE DMC11 RDDRESS

1637 Cl6C02 13441z MSTCLR :MASTER CLERR DOMCLL

PRGE :

ai179



DZOMH

OZCMH.PLL

1638
1629
1640
1641
1842
1643
1644
1645
1646
1647
1648
1648
1650
1651
1652
1653
1654
1655
1656
1657
158
1659

MACY1l 27(1006)
09-DEC-75 14:59

016060
0le0e2
016064
0i607

01607

016074
016076

Pt Pt ot it Pt Pt Pt P s et
L L LWwwwny 00
L£00£MONV £0O0O

150

OOOO0OO0000O0000000c0D OOoo
Do s bt bt Bt s bt Bt bt Be boo b Bt bt Bt Pt bt b e s
oogooooocrorocorororororrOr o OO

013701
005011
012705
010S61
104414
120500
104414
061620
104414
061225
006005
116104
120504

001401
104012

104414
061620
104414
061225
0060C5
116104
805 4

104012
104400

001357

14-DEC-76 16:32_ PAGE 35
GENERAL UTILITIES (TYPEOUT, ERROR, SCOPE, ETC)

0C14C4

052525
003004

030005

00000s

000002
0le2l4
glel40

100000

000001

00C004

001226
001216
001220

001366

19%:

23

TSTe:

19:
3%:

4s:

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

L1Y

DMCSR RI

ISESES RS
RS, 4(Rl)

FAGE:

;R1_= DMC BASE ADDRESS

:CLEAR SELO

;START WITH 125

PORTH+185

gsxr UORD 1S INSTRUCTION, ROMCLK PC=5304
-

;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304

;BR RSHeBR, SHIFT BR RIGHt

;NEXT WORD' 1§ Insrnucrzow ROMCLK PC=5304

: PORTS+BR
:RS = "EXPECTED"
‘R4 = "FOUND"

:DID BR SHIFT RIGHT ONCE”

;BR IF YES

iBR RIGHT SHIFT ERROR

°NEXT WORD IEHINSTRUCT ON, ROMCLK PC=5304

RSHeBR, SHFT BR RIGHT AGARIN
:NEXT WORD'IS INSTRUCTICN, ROMCLK PC=5304

: PORTS¢BR
23 = "EXPECTED™

B&D FR SHIFT RIGHT?

:BR RIGHT SHIFT ERROR
SCOPE THIS TEST

PEEARBARRERFRARARERRRRAERREE TEST 2 FAEFEXFRFXAREREIRALHERLEIER
;#10P CRAM WRITE/RERD TEST

*FLORT A 1 THROUGH EACH CRAM LOCATION
DRIER RN I R IR R E R NN

.+ TEST 2
MOV £2, TSTNO
MOV $T5T3 NEXT
MOV 38, LOCK
BIT $BIT1S,STAT]
BEG c§

CLR RO

MOV %1,R2

MOV #B8IT10, (RI1)
MOV RO,4(R])
MOV R2.6(R1)
BIS 881713, (RD)
MOV H(Rl) Ry
CMP R2,R

BEQ 4§’

HLT 1

SCOP1

CLS

ROL R2

BNE 2%

:R1 _CONTRINS BRSE DHCI' RCDORESS
;DOES DMC_HAVE CRAM?
tSKIP TEST IF NO CRAM

;RO = CPRAM_RCDRESS
:R2 = WRITE DATA
:SET ROMOQ

;WRITE _ADDRESS TO SELM
:LOAD SELE WITH WRITE DATA
NRITE SELE INTO CRAM
:READ CRAM INTO_"FOUND"

: 1S DATA CORRECT?

:BR IF OK

: ERROR

:CLERR CRRRY
:SHIFT WRITE DATA
:BR IF NOT DONE THIS RDDRESS

oiac




GZCMH  MACY1l 27(1008) 14-DEC-76
CZCMH.P11  09-DEC-7& 14:59

1634 016202 005200

1695 016204 022700 002000

1696 016210 001351

1697 016212 104400

i£38

1699

1700

1701

1702

1703

1704

1705

1706 _

1707 016214 012737 000003 001226

1708 016222 013737 016336 001216

1709 016230 012737 016260 001220

1711 01623a 104412

1712 016240 032737 100000 001386

1713 016246 001432

1714 016250 DOS0D0

1715 Q016252 012702 0000O!

1716 0ib256

1717 016256 005102

1718 016260 012711 002000

1719 016264 010061 000004

1720 016270 010261 000006

1721 016274 052711 020000

1722 016300 016104 0ODOOY

1723 016304 020204

1724 016306 001401

1725 016310 104001

1726 016312 104401

1727 016314 005102

1728 016316 00024]

1729 (016320 006102

1730 016322 001355

1731 016324 005200

1732 016326 022700 002000

1733 016332 00347

1734 016334 104900

1735

173

1737

1728

1729

1740

174]

1742

1743

1744

1745 01633¢ 012727 000004 001226

1748 0lb344 0i2737 016516 001216

i747 06352 0le737 OlE374 001220

1743 CIE3BD 104412

16:32 PAGE 36

M14

P&GE:

CRAM WRITE/READ TESTS

58:

TST3:

43:

5%:

TSTH:

INC RO ;BUMP TQ NEXT CRAM RDDRESS
CMP #2000, RO :DONE_YET?
BNE 18 BR IF NO

SCOPE :SCOPE THIS TEST

SHHIEHERE RN RN RN R HERE TEST 3 REXRREEERLRXXLREXLRALREALRE
;#10P CRAM WRITE/READ TEST

*FLOQT A 0 THROUGH EACH CRAM LOCATION
$ RN NI AR E R R R AR R R AR RS E RS

fov $3, TSTNO
MOV sTSTY, NEXT
MOV £33, LOCK

Ry ggnrnlus an Dnc11 ADDRESS
MSTCLR

R CLEAR D

BIT 8BIT15, STATL  JES DMC HAVE cnnnv
BEQ c§ 'SKIP TEST IF NO CRAM

CLR RO :RO = CRAM ACDRESS

MOV #1,R2 tR2 = WRITE DATA

coM R2 MAKE IT A FLOATING ZERO
MOV $BIT10, (R1) :SET ROMO

MOV RO,4(R1) ‘WRITE ADDRESS TG SELY

MOV R2 b(R1) :LORD SEL6 WITH WRITE DATA
BIS 881713, (RD) ‘WRITE SEL& INTO CRAM

MOV Y(R1),RY *RERD CRAM INTO “FOUND"
CMP R2,RY : IS DATA CORRECT?

BEQ 4§ 'BR IF OK

HLT 1 : ERROR

SCOP1

CoM R2 :BACK_TO FLORTIFG ONE

cLC :CLEAR CARR

ROL R2 {SHIFTY NRITE DAYA

BNE 23 :BR IF NOT DONE THIS ADDRESS
ING RO :BUMP TO NEXT CRAM ADDRESS
CMP #2000, RO :DONE YET?

BNE 18 :8R IF NO

SCOPE :SCOPE THIS TEST

s FREHEHEEEHEHHHHHHEOHEE S TEST 4 #ERSXRfasiaa it s R itins
:#10P_CRAM DUAL RDDRESSING_ TEST

; #WRITE EACH ADDRESS INTO ITSELF,READ EACH

*RDDRESS T0 VERIFY CORRECT ADDRESSING
CREEEHERNERERRRRBEEER BRI R R R AR AR R R E R R AR R AR AR R ERRI RIS

0 e A D e D w e e e -

AQV 84, TSTNO
MOV #7575 NEXT

MOV 13, LOCK
:R1 CONTRINS BRSE DMC!l ACDRESS
MSTCLR :MASTER CLERR DMC1l

833



0ZCMH

OZCMH.PL1

1750
1751
1752

MACY1l 27(1008)
03-DEC-75

016362
016370
016372
016374
01637
01640
016406
016412
016416
016422
016426
016430
Qled3e
Beite
016440
Riouud
446
016450

BLEAES

016464

016516
016524
016532

016540
0les4e
016550
016552
016554
016560
016564
016566
016572
016576

032737
00145

00500

010002
012711
010061
010061
052711
005061
016104
020004
001401

1§40§1
R
022700

804383

0{2?8;
818911
0:10061
CiblO4
020004
001401
104002
104401
00S200
022700

0013}
104400

012737
012737
012737

104412
032737
001431
00SOL1
004737
012700
005002
010261
012711
011005

14-DEC-76

14:59
100000

002000
000004
000006
020000
000006
000006

002000

016456
002000

000004
000006

002000

000005
016636
016566

100000

Q35802
011766

000004
002000

C01366

001220

001226
001216
001220

00136k

16:32 PAGE 37

CRAM WRITE/RERD TESTS

19:

2s:

3%:

4.

c3:

TSTS:

13:

BIT
BEQ
CLR
MOV
MOV
MOV
MOV
BIS
CLR
MOV
CMP
BEQ
HtT
SCOP1
INC
CMP
BN
CL
MOV
MOV
MOV
MOV
MOV
cMP
BEQ
HLT
SCoP1
INC
CMP
BNE
SCOPE

N14

#BIT15,STATI

%38, L OCK
R2

181710 (R1)
RO, 4(Ri)
6(R1),RY
RO, R4’

4§’

2

RO
$2C00, R0
33

PraE:

; DOES DMC_HAVE CRAM?

:SKIP TEST IF NO CRAM

;RO =CRAM ADDRESS

SQVE Re FOR TYPEQUT
:SET_ROMO

: WRITE ADDRESS TO SELY4
LOQD S LS HITH WRITE DATA
tWRITE

; CLEAR SEL 6

: SHOULD READ BﬂCk OWN ADCRESS
:1S DATA CORRECT?

BR IF YES

Bg 50 ?g IF SW09=]

°aunp 10 NEXT ADORESS

DgNiFNRSTING YET?
RES gRT AT ADDRESS O
EQVE RE FOR TYPEOUT

1SELY = CRQH ADDRESS

: READ CRAM INTO "FOUND"
: 1S DATA CORRECT?

:BR IF YES

; DUAL ADDRESSING ERROR
:LOOP TO 38 IF SWO3=1
:BUMP TO NEXT RDDRESS
8ON§ NR%TING YET?
:SCOPE THIS TEST

5 S0 JRIR 30 30 000 30 30 36 3036 30 36 0 3 303 330 6 0 TEST S HeeEeidEEiERtRXitiieiitiasd

:#]0P _CRAM RERD TEST

:#THIS TEST WRITES THE CRAM WITH THE CROM MICRO-COCE MAP
:#THEN READS 1T BACK AND COMPARES EACH RDDRESS WITH THE

*OUPLICRTE 0 THE CROM MICkQ-CODE. -t
e D A A T PR P T T ISP TIN

. TEST §

MoV 5, TSTNO
MOV 87876, NEXT
MOV 818, LOCK
MSTCLR

BIT $81T1S,STAT!
BEQ 33

CLR (R1)

JSR PC . WROM
MOV sROMMAP, RO
CLR R2

MOV R2.4(R1)
MOY s81710, (R1)
MOV (R0),RS

;R1_CONTAINS BASE DMC1l RDDRES§
:MASTER CLEAR DMC11

:1S_IT RAM OR ROM .
:SKIF TEST IF CROM )
;CLEAR RUN »
{WRITE CRAM WITH MAP

:SOF TWARE PQINTER TO CROM DUPLICATE
;R2 = CROM ADDRESS

!WRITE CROM RDDRESS TO SELY

1SET CROMO

:PUT “EXPECTED" IN RS

giee



OZCMM

OZCMH.P1L

1811

Bt et s Pt Pt Pt Pt Pt s p—a
[9alenlaglaateafaoloslnolen]ae)
UND - b b= s pmt p—s s p—s
= OWoNoONILEWwn

1859
1880
iBbi

MACYLl 27(1006}
03-DEC-76 14:59

£16600
016604
016606
016610
016612
016614
616620
018622
016624
016626
016632
016634

016636
0ibb44
016652

016660
016662
016670
016672
016676
016702
016710
016716
016724
016732
016734
016736
016740
016742
016746
016750
016752
016754
016756
016760
016762
016764
816770
016772
016774
016776
017000
017002
017004
C1700¢
cl1701c

016104
020504
001401
104003
00S011
005061
104401
005202
00572C
022702
001355
104400

012737
012737
012737

104412
032737
001454
005037
012700
042737
042737
153737
153737
104414
010000
104414
004000
010061
104414
122500
104414
040620
104414
061225
010005
116104
120504
001401
104010
104401
000241
106100
001336
005237
022737

000008

000006

002000

000006
017024
016702

100000

034704
000001
0C0377
000003
034704
034705

0ococH

000005

034704
CCz0ae

14-DEC-76

001226
001216
001220

001366

034704

16:32 PAGE 28

CRAM WRITE/READ TESTS

2%:

3%:

TST6:

6E3:
68%:

67%:

MOV
CMP
BEG
HLT
CLR
CLR
SCOP1
INC
TST
CMP
BNE
SCCOPE

BIS

B(Rl),RY
RS.RY
2s

3
(R13
6(R1)

R2

(RO)+
#2000,Re
1%

;2T “FOUND” IN RY
ggﬂ??ﬂﬁ HARD ROM TO SOFT DULP_ICA™E
:CRAM READ ERROR!

:CLR BITIO

:CLEAR_SELB

:LOOP TO 1§ IF SW09=!

:INC TO NEXT CROM QDDPESS
:POP RO BY 2

:DONE_1K YET?

:BR IF NO

:SCOPE THIS TEST

sRERREERRERXARREXEXFAEERENEE TEST b BERXERARXEXXRXXXXXRLRELEL1E

:%#I0P MAIN MEMORY TEST
THROUGH ALL MAIN MEMORY LOCATIONS

;:*!li!ll!*!!l!!***!!!***!!ll!*!*i!il*!*!**!**!*4%*!!*****!****

:¥FLOAT A 1
. TEST &

fov #6, TSTNO
MOV sT8T17 NEXT
MOV 8658, (0CK
MSTCLR

BIT $BIT15,STATL
BEQ 2$

CLR FLAG

MOV #1,R0

BIC 8337 668
BIC 3,688
BISB  FLAG, 6%
BISB  FLAG+1.68%
ROMCLK

010000

ROMCLK

004000

MOV RO, 4(R1)
ROMCLK

122560

ROMCLK

040620

ROMCLK

61225

MOV RO, RS

MOVB  GS(R1),Rd
CMP8  RS,R4’

BEQ 67%

HLT 10

SCOP1

CLC

ROLB RO

BNE £5%

INC FLAG
CMP #2000.FLAG

:R1 CONTAINS BASE DMC1l ADDRESS
:MASTER CLEAR DMC1:
: 1S THIS AN I0P?
:SKIP TEST IF NO
'START WITH ADDRESS 0
:START WITH BIT O

-CLEAR ADDRESS FIELD OF INSTRUCTION
: CLEAR nbonsss FIELD OF INSTRUCTION

ADD ADDRESS TO INSTRUCTION

: ADD ADDRESS TO INGTRUCTION
: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 PRTTERN IN PORTH
NEXT WORD IS INSTRUCTION., ROMCLK PC=5304
IMOVE 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?



OZOMH

DZDMH.PL]

1862
1863
1864
1865
i8E5
1887
1868
1869
1870
1871
1872
1873
1874
1875
1876
1877
1878
1879
1880
1881
1882
1883
1884
1885
1886
1887
1888
1889
1890
1891
1892
1893
1894
1895
1896
1667
1898
1899
1900
1901
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OO OO DO 00D
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MACY1l 27(1006)
09-DEC-7¢ 14:59

017020
017022

017024
017032
017040

017046

001326
104400

012737
012737
012737

104412
032737
001456
00S037
012700
005100
042737
042737
183737
163737
104414
010000
104414
004000
010061
104414
122500
104414
040620
104414
061225
0100CS
116104
120504
001431
104010
104401
005100
000241
106100
001334
005237
022737
001324
104400

14-0EC-76

000007
017216
017072

100000

034704
000001

000377
000003

034704
034705

000004

0C003s

034704
002003

001226
001216
001220

001366
017124
017130

017124
017130

034704

16:32 PRAGE 39
IOP TEST

2%:

TST7:

64S:
658

669
£8%:

E78:

23:

Cl5

PAGE :

BNE 13 ;BR IF NO
SCOPE :SCOPE THIS TEST

R 2i3dssiatsliietesdilis s st TEST 7 X443 SEREFRELRELRRRALELELSLL

:¥I0P MAIN MEMCRY TEST
*FLOQT R G THROUGH ALL MAIN MEMORY LOCATIONS
CRRHAEHRIEIERR RN R R AR R R R AR AR AR L SRR SRR 44

MOV 87, TSTNO
MOV $TS5T10, NEXT
MOV 8658, LACK
:R1 CONTAINS BASE DMC11 ADDRESS

MSTCLR :MASTER CLEAR DMC11
BIT #BIT1S,STAT! :1S_THIS AN_10P?

BEQ 4 sSKIP_TEST IF NO

CLR FLAG :START WITH ACDRESS O

MOV %1,R0 :START WITH BIT O
COM RO :CHANGE TO FLORTING O

BIC 8377, 663 -CLEAR ADDRESS FIELD OF INSTRUCTION
BIC 83,639 :CLEAR AODRESS FIELD OF INSTRUCTION

:ADD ADDRESS TO_INSTRUCTION

BISB  FLAG, b&S
-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 ;1 0AD MAR HI

MOV RO.4<R1) :WRITE PATTERN IN PORTY

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=530M
122500 :MOVE PORTY TO MEMORY

ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
040620 MOVE MEMORY T0 BR

ROMCLK INEXT WORD IS INSTRUCTION, ROMCLK PC=5304
61225 :MOVE BR TO PORTS

MOV RO, RS :PUT "EXPECTED” IN RS

MOVB  S(R1),R4 :PUT "FOUND" IN RY

CMPB  RS,RY :DATA CORRECT?

BEQ 67% :BR IF YES

HLT 10 :DATA ERROR

SCOP1 -SW09=1"

COM RO :CHANGE TO FLOATING !

CLC :CLEAR CARRY

ROLB RO :SHIFT BIT IN RO

BNE 64S :DONE IF RO=0

INC FLAG :NEXT ADDRESS

CMP #2000, FLAG : LAST ADDRESS"

BNE 13 :BR IF NO

SCOPE :SCOPE THIS TEST

SERREREREREFHRERFEAEARAERERR TEST 10 HRFEFXEFFARXFRRRRRRERERREES
*IOP MARIN MEMORY DURL ADDRESSING TEST

*LOQD EACH MEMORY LOCATION WITH ITS OWN RDDRESS

*RERD BACK EACH LOCATION TC VERIFY CORRECT RDDRESSING

gls4

— i e w m— -
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1918
1919
1920
1821
1922
1323
1924
18925
1926
1827
1928
1829
1330
1931
1932
1933
1334
1935
1936
1937
1938
1339
1340
194}
1942
1943
1344
1945
L1946
1947
1948
1949
1950
1951
1852
1953
1954
1955
1956
1857
1958
1959
1960
186!
1962
18€3
19e4
1365
1366
1367
1368
19E3
1370
1871
1972
1373

MACYL11l 27(1006)
09-DEC-7¢ 14:59

P ot e - @ s s s o
NNNY
Www
Y
aoanno

C17472

012737
012737
012737

104412
032737
001521
00s037
013702
042737
042737
183737
183737
104414
010000
104414
0040CC
010261
104414
122500
104414
040620
104414
061225
010205
116104
120504
0C1401
104010
104401
005237
022737
001331
012737
005037
013702
042737
Q42737
163737
163737
104414
010000
104414
004000
104414
Q40620
104414
061225
010205
116104
120504
Q01421

14-DEC-76

000ck0
017516
017256

10C000

034704
034704
000377
000003
034704
034705

000Co4

00000s

024704
002060

017406
034704
034704
000377
000003
034704
034705

00ocos

001226
001215
001220

001366

034704
001220

16:32 PAGE 4C
I0P TEST

TST10:

3%:

43

S%:
33%:

D15

BAGE :

R 22222222122 222222222 2 2222222222222 2 2222222222222 2222223

. TEST 10

MOV $10, TSTNO
MOV $TSH11, NEXT
MOV 13, L0lK
MSTCLR

BIT $8IT1S, STAT]
BEQ 9§

CLR FLAG

MOV FLAG, P2
BIC 8377 2%
BIC 83,74
BISB  FLAG,2%
BISB  FLAG+!,7%
ROMCLK

010000

ROMCLK

004000

MOV R2.4(R1)
ROMCLK

122500

ROMCLK

040620

ROMCLK

61225

MOV R2,R5
MOVB S(hl‘ RY4
CMPB

BEQ 3s

HLT 10

SCOP1

INC FLAG

CMP #2000, FLAG
BNE 18

MOV #48, LOCK
CLR FLAG

MOV FLAG,R2
BIC 8377.58%
BIC %3,8%
BISB  FLAG,5S
BISB  FLAG+!,8%
ROMCLK

010000

ROMCLK

004000

ROMCLK

040620

ROMCLK

61225

MOV R2,RS
MOVB  S(Rl),R4
CMP8  RS,R%’

BEQ 13

;R1 CONTRINS BASE OMC11 RDORESS

MRSTER CLEQR DMC1l

;1S TRIS AN T0P”

SKIP TEST IF NO

:START AT ADDRESS O

:PUT DRTR IN R2

:CLEAR ADDRESS FIELD OF INSTRUCTICN
:CLERR ADDRESS FIELD OF INSTRUCTION

:A00 ADDRESS 70 INSTRUCTION

RDD RADDRESS TGO INSTRUCTION

:NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304
:LOAD MAR LO

*NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
:LORD MAR HI

sNEXT WORD IS INSTRUCTICN, ROMCLK PC=5304
*MOVE PORT4 TO MEMORY
:NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304
MOVE MEMORY TO THE BR
tNEXT WORD 1S INSTRUCTION, ROMCLK PC=S304
;MOV BR TO PORTS
PUT “EXPECTED™ IN RS
T “FOUND" IN R4
DQTQ CORRECT"
BQ IF _YES
:DATA ERROR
:SW09=1?
:NEXT ADDRESS
;LAST_ADDRESS
BR IF NG
:NEW_SCOPE !
RESTQRT AT ADDRESS 0
:PUT DATA IN R2
:CLEAR ADDRESS FIELD OF INSTRUCTICN
:CLEAR ADLRESS FIELD OF INSTRUCTION
:ADD ADDRESS 10 INSTRUCTION
:ADD_ADDRESS TO INSTRUCTION
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:LOAD THE MAR L0
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:LOAD MAR HI
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
: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

ales



DZOMH  MACYILL 27(1006: I4-CEC-76 16:32 PAGE 4! BPRaE:
CZCMH.PLL 09-DEC-7& 14:88 10P TEST -

1974 Q017474 104010 HLT 17 nDDRESSING ERROR

1978 017476 10440l 63 SCOP!1 S 0S=1"

1976 (017500 00S237 034704 INC FLAG NExT RDDRESS

1977 (017504 03=2737 002000 234704 tMpP #2000,FLAG ,IS IT THE LAST

1879 01712 001335 BNE 43 :BR IF NO

1379 017Si4 108400 98 SCOPE SCOPE THIS TEST

1381

1982 SEEEERERERMERNUHERRRRRERRERE TEST |1 ERRSSHRRARLRAFS4HESHREISEES

1983 *IOP MAR TEST

1984 *PERFORH DUAL ADDRESSING TEST

18985 *USING MAR AUTO-INC FEAQTURE

iggg BRI NI RN KA NI 3 3 3 R 0 R B A NN

1988 : TEST 11

1389 I L

1990 017516 Q12737 0C00i1 Q0l2ek TSTii: MOV %11, TSTNO

193] 017524 012737 0:I7E32 001216 MOV sTSt12 NEXT

1932 :R1 CONTRINS BASE DMC!! ADDRESS

1993 (17532 104412 MSTCLR HQSTER CLEAR DMC1!

1994 017534 032737 100300 301366 BIT #BITIS,STRTI IS THIS AN I0P?

1395 Q017542 201432 BEQ 43 :SKIP TEST IF NO

1996 017544 005002 CLR R2 STQRT WITH A ZERO

1997 Q017546 104414 ROMCLK NEXT WURD IS INSTRUCTION, ROMCLK Po=530+4

1998 017550 (10200 010000 :LOAD MAR WITH A ZERGC

1999 017552 010261 000CC+ 138 MOV R2.4(RD) NRITE DATA TO PCR™4

2000 017556 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

2CC1 017560 136500 136500 HEH+PORTH AUTO-INC MAR

2002 017562 005202 INC R2 TNCREMENT CATA

2003 017564 022702 002000 CMP #2000, R2 :DONE YET”?

2004 017570 001370 8SNE 13 BR IF NO

2005 017572 00S002 CLR R2 RhSTRRT WITH R ZERC

200 1787 04414 ROHCBK NEXT WORD i? INSTRUCTION ROMCLK PC=320H4

200 17576 (10000 010009 :LOAD MAR WITH A

2008 017600 2%:

2009 017600 104414 ROMCLK :NEXT WORD_IS INSTRJ»TION RoMILK PC=6204

2010 Q017602 055224 0ssS22d :MOVE MEM T0 PORT

2011 C17604 010205 MOV R2,RES PUT “EXPECTED" IN RS

2012 017606 016104 00COO04 MOV thl) RY PUT “FOUND™ IN R4

2013 Q017612 120504 CMPB RS, R4’ DRTR CORRECT”

2014 017614 001401 BEQ 33’ :BR IF YES

2218 Q017616 104011 HLT 11 HRR ERROR

20le 017620 00202 3%: INC R2 :NEXT ADDRESS

2dl? 017622 022702 (02030 CMP #2000, R2 :DONE YET?

2018 017626 CO13EY4 BNE cs :BR IF NG

sgég 017630 104+030 4g: SCOPE :SCOPE THIS TEST

202l

ecee CERERERERAERRFARRRIAXERERRRE TEST 12 HERRERRAREAXRARFARERAERIERS

2022 *IOP (CRAM} ODT BITS TEST

£J24 :%L0AD MAR WITH A O INC MAR UNTIL IT OVERFLOWS (2000 TIMES

cd2< i”ERIFY THAT IBUS* |0 BITS IS SET ONLY AHEN MAR 8IT 8 IS A ONE

20ct *QND THAT IBUS* 10 BITE IS SET ON MAR OVERFLCW(20C)

g;sg SRR RARAREEERERERRERERRR IR R IR AARRERR RS REERRAERRERRRRRRRRR IR AR

eC

2323 . TEST 12

- e - v e el



OZ0MH  MACYLL 27(1006) 14-DEC-76 16:32 PAGE 42 ERGE
DZOMH.PLL 09-DEL-7S 14:59 I0P TEST

2030 . ye==eescccec-o--

2031 (17632 012737 000012 001226 TSTI2:  fMgV 812, TSTNG

2032 017640 012737 020040 001216 MOV 875113, NEXT

2033 017646 012737 017674 00le20 MOV 15,108k

co3M :R1 CONTRINS BASE DMC11 ADDRESS

2035 017654 104412 MSTCLR nnSTER CLEAR DMC11

2036 017656 032737 100000 0C13ed BIT #BIT1S,STRT! IS THIS AN 10P?

2037 017664 001464 BEQ cS SKIP TEST IF NO

2038 017666 00S002 CLR R2 Re SAME AS MAR CONTENTS

2039 017670 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMILK ©C=8304

2040 017672 010000 010000 :MAR+0

2041 017674 1%:

2042 017674 104414 ROMCLK +NEXT WORD IS INSTRUCTICN, RIMCLE PL=E30H

243 017676 121204 121204 PORTH 18uS* 10

2044 017700 005005 CLR RS RE="EXPECTED"

2045 017702 032702 0074090 BIT sBITa R2 ;IS BIT8 SET IN MAR?

2046 017706 001402 BEQ BR IF NO

2047 017710 012705 QCC2OMC MOV IBITS RS :IF YES THEN SET B1ITS

2048 017714 016104 0C2004 MOV Y(R1),R4 RH-”FOUND

2049 (17720 042704 177637 BIC 0177537 RY :CLEAR UNWANTED BITS

2050 017724 (020504 CMP RS, R4 BITS S&& SHCULD BE CLEAR

c0S1 017726 0014Cl BEQ +4 :8R IF 0

2052 0i7730 104007 HLT 7 ;ERROR BITS 36 NOT CLERR

20583 017732 1044301 SCOP1 LOOP TO 118 IF SW09=!

2054 017734 104414 ROMCLK :NEXT WORD IS INSTRULTION RCMC_K PC=S3C+4

2055 (017736 014000 014000 ; INC MAR

2056 017?740 00s202 INC R2 :BUMP MEM ADDRESS

2057 Q017742 022702 0020200 CMP #2000, R2 OVERFLOHED YET?

2058 017746 0013se BNE 13 BR IF NO

2059 Q017750 005037 00122C CLR LOCK :NO MORE SCOPI A ‘

2060 017754 104414 RCMCLK NEXT WORD IS INSTRUCTILN, ROMC_k PC=83CS

206! 017756 121204 121204 DQRTwﬁIBUSl 10

2062 017760 012705 00010C MOV #BITE.RS :RS="EXPECTED"

2063 017764 016104 0OCCOCH MOV 4Y(R1),R4 :R4="FOUND"

2064 017770 042704 177837 BIC 2177637 Ry : ZLEAR UNWANTED BI”S

2065 (017774 020504 CMP RS,.RY :BITe SHOULD BE SET

2066 (017776 001401 Y BEQ . +4 :BR IF 0K

2067 (020000 104007 HLT 7 :ERROR. BIT& NOT GET oL

2068 020002 104414 ROMCLK NEXT WORC IS INSTRUCTION, ROMCLK P2=52C4

2069 0ec0004 010000 010000 : MAR«( )

2370 020006 104414 ROMCLK :NEXT WORD IS INSTRUCTION, RCMCLK PC=S304

2071 020010 004000 004000 :MAR HI+0

2072 020012 104414 ROMCLK NEXT WORD IS INSTRUCTICN, RCMCLK PC=S3M

2073 020014 121204 121204 POQTH«IBUS* 10

2074 020016 00S00S CLR RS RS-“EXPECTED”

2075 020020 Olei0N 000004 MOV Y(R1;,R4 :R4="FOUND"

2076 020024 042704 177637 BIC :17:53? R4 ; CLEAR UNWANTED BITS

2077 020030 020504 CMP RS, R4 :BITS 586 SHOULD BE CLEAR

eC78 (20032 001401 BEQ L+4 BR IF 0K

2079 0c0034 104007 HLY 7 ERROR G686 NOT BOTH o

sgg? C2C03e 104400 23: SCOPE :SCOPE THIS TEST

c08¢

2Ge3 SHRERRRERBREFRERREARERERRREE TEST 13 HRERRLRRSERRLIRRRRLRARRIERR

eoes : CROM READ TEST

:#THIS TEST READS ERCH ROM LOCATICN AND CCMEARES



G1S

~ZCMh Hﬁ vil 27{10C&) 14-DEC-7H 16:32 PAGE 43 PaGE: J1BE
ZZ0MH.PLY 09-CEC-"E 14:59 CROM RERC TESTS

2296 :#]7 TO_A SOFTWARE DUPLICATE OF THE CROM. ’H%S TEST

2087 iQLSO TESTS THE JUMP(I) MICRO-PROCESSOR INSTRUCTION.

gggg TRREREEERLEFRELRERARRRRAIERRRERESRAARRARERERAARRLRERARRES2290%

§830 ; TEST 13

cC8l i tutattiat ettt

2092 (022C4C 212737 000013 0Cl2es TST13: MOV llB*TSTNO

2093 020046 012737 02023C 031216 MOV 8TST14, NEXT

2094 (020354 012737 022106 (CClazC MoV 8L3, Lotk

2295 :R1 CCNTRINS BRSE DMC!! ADLRESS

2236 020062 j044i2 MSTCLR :MASTER CLERR CMC1l

2097 020064 032737 130000 £Cl3eE 8IT #BIT15,5TAT] ;IS IT RAM CR ROM

2098 020072 0010SS BNE 4§ :SKiP TEST IF CRAM

2033 020074 005011 L (R1) ;CLEAR RUN

£100 058058 Slg?gg 0117686 MOV * #ROMMAP,RO ;RO POINTS TO SOFTWARE ROM HQP

2101 050 CLR R2 :R2 CONTAINS ROM ADDRESS BITS G

2102 020i04 005003 CLR R3 ;R3_CONTAINS ROM ADDRESS BITS 8&3 IN BITS 11812

2:1J3 020106 042737 014377 J2C126 13: BIC 814377,23 :CLEAR ADDRESS FIELDS OF INS RUCTISN

2104 020114 0S0237 02CicE BIS R2,23 :ADD BITS 0-7 TO INSTRUCTION

2135 020120 050337 020i2k BIS R3,28 :ADD BITS 11812 TO INSTRUCTION

2106 020124 104414 ROMC _K sNEXT WORD IS INSTRUCTION, RCMCLK PC=5304

2107 050128 1?2;00 002000 28: égeaon WBITI0. (RL: égHPéé)OTO ROM ADORESS IN R2 § <3

T s \ ’

Zig8 BeRid B1Thdd MOV (RO, RS :PUT "ZXPECTED" IN RS

e!l.0 020136 016104 0OOC36 MOV 6(R1) ,RY :PUT "FOUND” IN RY

2.11 020142 020504 cMP RS.RY : COMPARRE ROM CONTENTS TO SOFT DUP

2112 020144 Q01414 BEQ 3% :BR IF OK

cll3 020146 Q10327 001282 MOV R3, TEMP3 ;PUT ROM QODRESS IN TEMP3

21i4 020152 00024l CLC :FOR ERROR TYPECLT

211S 020IS4 006037 001252 ROR TEMP3

2:16 020160 006037 001252 ROR TEMP3

£'17 020164 0C6037 001252 RCR TEMP3 - N -

2li8 020170 050237 00i25e BIS R2, TEMP3 :TEMP3 NOW CONTAINS CORREC™ RLCLCRESS

213 020174 104004 HLT 4 ;ROM RERD ERROR

2ie0 020176 104401 3%: cioPl :LOOP TO 1§ IF SWO%=

2lel 020200 005720 TST (RO)+ :BUMP SOFT POINTER

glee 020202 005202 INC R2 :BUMP ROM ADDRESS

2123 0202C4 022702 0CO400 CMP #400,R2 ;1S R2 TO MRX YET”

elg4 0202:0 001336 BNE 15 ;BR_IF NO

2l2S 020212 005002 CLR s YES, RESET R2 TC 2

¢l2e 020214 062703 004000 ADD IHUOO R3 tINC' TO NEXT PAGE OF §C™

el2? 020220 022703 020000 chMP :20000 R3 :DONE_YET?

2l28 0202¢4 001330 BNE :BR IF NO

2129 020226 104400 18: SCOPE :SCOPE THIS TEST

131

213¢ CERBARRRERRRERRRERRARARRREREE TEST 1IN S2RARRRRERRERRERARSL2R22ER

2133 :#CROM TEST OF JUMP.I, NEVER MICRO-PROCESSCR INSTRUCTICN.

el34 : ¥PERFORM THE JUMP INSTRUCTION

gi3S *#VERIFY THAT THE JUMP DID NOT QCCUR BY READING

- lTHE CONTENTS OF THE NEW ROM PC. IT SHCULL INCREMENT BY ONE..

g}gg CANEAEREE AR AR RR R R RS RS AR R AR R PRI RN AR AR RN R AR R AR IR RRR DR

gl

gl33 :  TEST 4

2. sesssccs=mc—----

214 220230 312737 (COO0IM 001226 TSTI4: MOV W4, TSTMS



H15

<ZCMH  MRCYLL 27{10C6) 14-DEC-76 16:32 PAGE 44 PRGE: J189
CZCMH.PLL 09-DEC-7€ 14:59 CROM JUMP TESTS
2i42 220236 012737 Q2C420 001216 MOV ITSTISANEXT
2i43 020244 L12737 020284 0Cl220 MCV 818, L0CK _
2194 ;:R1 CONTAINS BARSE OMC1.i ADDRESS
2145 020252 104412 MSTCLR ;MASTER CLEAR DMCil
214 020254 032737 100000 231366 BIT sBIT15,STATL +IS IT CRAM"
2147 020262 001055 BNE b§+2 ;SKIP TEST IF YES
2148 (020264 18:
2:43 020264 004737 03543C JSR PC,CLRALL ;CLERR ALL ~ONDITICNS
2150 020270 104414 ROMCLK s NEXT WORD 1S INSTRUCTION, ROMCLK PC=53C4
2181 020272 100400 100400 :START AT ROM PC=0
2.52 020274 104414 ROMCLK ;NEXT WORD IS INSTRUCTICN, ROMCLK PC=53C4
2153 020276 114377 1143771 «<400x0> :JUMP TO ROM PC OF 1777
2184 020300 004737 035522 JSR PC,ROMDAT :RS=EXPECTED ROM DATAR,RY=RCTUAL R[CM TRTA
2155 020304 (000032 2 ; INDEX
2156 020306 020504 CHP RS,R4 sARE NEW PC CONTENTS CORRECT?
2157 020310 001401 BEQ 2% :BR IF YES
2158 020312 104006 HLT 6 :ERROR, CROM PC 1S WRONG
2189 020314 104401 _ z3: SCOP1 :LCOP Y0 1S IF SWd9=1
2160 020316 012737 022324 0Cle2C MOV 838, LICK ;NEW SCOP1
21el 020324 38:
2162 020324 004737 035430 JSR PC,CLRALL ;CEEQR ALL CONDITIONS
2162 020330 104414 ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2164 020332 100403 100403 ; START AT ROM PC=3
2165 020334 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2166 020336 100000 100000! <400*0> :JUMP TG ROM PC OF O
2167 020340 004737 038822 JSR PC.ROMDAt :RS=EXPECTED ROM DATR,RY4=ACTURL ROM DHTR
2158 020344 (000010 10 : INDEX A
cle3 020346 (020504 CHP RS.RY +ARE NEW PC CONTENTS CORRECT”
217C 020350 001401 BEQ 43 :BR IF YES
2171 020352 104006 HLT b :ERROR, CROM PC IS WRCNG
2172 020354 104401 43: SCOP1 ;LOOP Y0 33 1F Sk09=1
2173 020356 012737 020364 001220 MCVY #58,LOCK +NEW SCOP|
ci?4 020364 S8
2175 (20364 004737 035430 JSR PC,CLRALL :CLEAR ALL _CONDITIONS
2176 020370 104414 RGMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2177 020372 120406 1004086 :START AT ROM PC=6 ,
2178 020374 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2179 020376 104125 104125! \400xD> ; JUMP TO ROM PC OF 525
2180 020400 004737 03c522 JSR PC,ROMDRT :RS=EXPECTED ROM DATA,R4=ACTURL ROM CATA
2181 0ec0404 Q0001& 16 ; INDEX
2132 020406 020504 cMP RE.RY :ARE NEW ROM PC CCONTENTS CORRECT?
2183 020410 00140] BEQ 6S :BR IF YES .
2184 020412 104006 HLT b ;ERROR, CROM PC IS WRONG
218S (020414 1044Q] 23: SCOP1 :L00P 10 5§ IF SuS3=!
cl86 020416 04400 SCOPE :SCOPE THIS TEST
5158
2188 sHERAEEFRERREERRRRRFRRERRREE TEST IS RERFRARRERRRAFERRRFIFERERELD
2.8 - #CROM TEST OF JUMP(I) ALWAYS MICRO-PRICESSOR INSTRLCTION.
219l ; #PERFORM _THE JUMP INSTRUCTION
gl ;#VERIFY THE JUMP BY RERDING THE CONTENTS JOF THE NEW ROM PC
s*g& A EREERER R R AR AR AR R A AN AR ERR AR AR RERARRRRRR RN AR RRRSRRSR
s;g& : TEST IS
2197 Z2C420 012737 C20CIS D0912eE TETIS: MoV #1S,7STNJ
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2%

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

220426
020434

020442
020444
020452
020454
020454
020456
2046
2046
020464
020470
020472
020474
020476
020500
020502
020510
020510
020512
020S14
020516
020520
020524
020526
020530
020532
020534
020536
020544
020544
020546
020550
020552

020572

Q20574
020622
ca0el1d

12737
12737

104412
032737
001047

104414
100402
104414
114777
004737
003776
020504
001401
104CJ6
104401
012737

104414
100403
104414
100400
004737
000000
020504
001401
104006
104401
012737

104414
100406
104414
104525
0g4737
001252
020504
001401
104006
104401
134400

14-DEC-76

g2Cs74 00
C2045% 00

100000 Q3

£35522

g=2510 ©0

035522

020544 0O

03ssz2e2

000016 00
020764 0O
C20s20 CO

16:32 PAGE 45

1220

1220

1226
12lb
ie20

CROM JUMP TESTS

13:

c3:
3%:

43
S%:

6%:

TST16:

I15

MOV 8TST16 NEXT
MOV 813, L0CK

MSTCLR
BIT #BIT1S,STAT!
BNE 63+2

ROMCLK

100400

ROMCLK

1143771 <400#1>
JSR PC.ROMDAT

cMP RS, R4
BEQ 2%’
HLT b

MOV #38,L03K
ROMCLK

100403
ROMCLK

;R1 CONTARINS BRSE DMC1! ADORESS
:MASTER CLEAR DMC11

:1S IT CRAM?

;SKIP TEST IF YES

;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0
NEXT WORD IS INSTRUCTION ROMCLK PC=53C4
: JUMP TO ROM PC OF |
;RS=EXPECTED ROM DRTQ R4 RCTUAL ROM DATA

: INDEX
'ARE NEM PC CONTENTS CCRRECT”
:BR_IF YES

:ERROR, CROM PC IS WRONG
:LooP t0 1S IF sWD9=1

:NEW SCOP!

+NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
STQRT AT ROM PC=3
s NEXT WORD éS INSTRUCTION, ROMCLK PC=5304

100000! <400#1> ; JUMP TO'ROM PC OF

JSR PC,ROMDAt

0

CMP RS,RY
BEJ 4§’

HLT 6

SCOP!

MOV %58, LOCK
ROMCLK

100406

ROMCLK

104125! <400#1>
JSR PC,ROMDAT
1252

CMP RS.R4
BEQ £3

HLT b

SCOP1

SCOPE

¥SDEXPECTED ROM DRATA,R4=ACTUAL ROM DATA

:ARE NEW PC CONTENTS CORRECT?
:BR IF YES

:ERROR, CROM PC IS unonc
:L00P 10 3§ IF SWO9=1

:NEW SCOP1

;NEXT WORD IS INSTRUCTION, RIMCLK PC=S304
:START AT ROM PC=6

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:JUMP TO ROM PC OF 525

?SDEXPECTED ROM DATA,RY=ACTUAL ROM CRTA

gaslguuggon PC CONTENTS CORRECT”
*ERROR, CROM PC IS WRONG
:LooP Yo 5% IF Sws3=i
*SCOPE THIS TEST

IO R RN TEST 16 #¥a£4 48R ERERRRENARNERD
; #CROM_TEST OF JUMP(I) ON C BIT SET MICRO-PRCCESSOR INSTRUCTION.
:¥SET THE C BIT, PERFORM THE JUMP INSTRUCTION

*vsnxrv THE JUMP BY READING THE CONTENTS OF YTHE NEW RCM RC
CREREEAEEEREAEEREEEEFEERREERREERERAERERRERRERELRRRRRERERELREERD

s YEST 16

AoV 16, TSTNO
MOV s7St1? NEXT
MOY £13, LO6K

:R1 CONTRINS BRSE OMC11 RCDRESS

- ———— — -
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020616
020620
020626
2063
2063
020634

850638

020642
020644
020650
020652
0°0654
020656
020660
020662
020670
020670
020674
020676
020700
020702
020704
020710
Q20712
020714
020716
020720
020722
020730
020730
020734
020;36
e

s
020754
020756
020760
020762

020764
020772
021000

MACY1]l 27(1006)
09-DEC-7S

104412
032737
001055

004737
104414
{ g400

Y414
115377
004737
003776
020504
001401
104006
104401
012737

004737
104414
100403
104414
101000
004737
006C00
020504
001401
104006
104401
012737

304737
104414
s
185155
o
i
001401
104006

1044C1
104400

012737
012737
£12737

14-DEC-76 16:32 PAGE 46

14:59

100000 0C1386

035476

035522

C20673
035476

03552¢

020730
035476

g3es2e2

000017 O
021154 @
021020 ¢

CROM JUMP TESTS

OS.
& .

3%:

4§:
53:

£%:

T8T17:

J15

P&GE:

MSTCLR :MASTER CLEAR CMCI!
BIT $3IT15,STAT] : 1S IT CRAM?
BNE B§+2 :SKIP TEST IF YES
JSR PC,SETC :SET THE € BIT’
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=S30M
5 0400 :START AT ROM PC=0

MCLK 'NEXT WORD IS INSTRUCTION ROMCLK PC=5304
114377 <400%2> : JUMP TO ROM PC OF 177
JSR PC,ROMDAT tRS=EXPECTED ROM DATA, nq ACTUAL RCM DATA
3776 : INDEX
CMP RS .RY :ARE NEW PC CONTENTS CORRECT?
BEQ 2% ‘BR IF YES
HLT 3 *ERROR, CROM PC IS WRONG
SCOP :LOCP t0 1§ IF SW03=1
MOV 833, LOCK :NEW SCOP1
ISR FC,SETC :SET THE C BIT'
ROMCLK :NEXT WORD IS INSTRUCTION. ROMCLK PC=5204
100403 'START AT ROM PC=3
ROMCLK ' NEXT uono IS INSTRUCTION, ROMCLK PC=5304
100000! <400%¥2> :JLMP TO'ROM PC OF O
ésn PC,ROMDAY §§D§§PE°TE° ROM DATA,R4Y=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 SwW09=|
MOV 85§, LOCK *NEW SCOP1
ISR PC.SETC ;SET THE C BIT’
RCMCLK ‘NEXT WORD IS INSTRUCTION., ROMCLK PC=5304
éogqus STQRT R; A PC-?R TION, ROMCLK PC=5304

N N, L=

184?5§!<400*a> E 8 Bo Pé 8 ES
{gga PC,ROMDAT §sDExPECTED ROM DATA,R4=ACTUAL ROM DATA
CHP RS, RY *ARE NEW ROM PC CONTENTS CORRECT?
BEQ 63 :BR_IF YES
HLT 3 :ERROR, CROM PC IS WRONG
SCOP] :L00P Y0 5§ IF SWS9=1
SCIPE :SCOPE THIS TEST

s BR300 30 0 3 3 3 36 3 3 30 3 0 3 3 % TEST 17 REFEARAXEERRRAFERFEEREREERE
:%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 YHE NEW ROM PC
CRRBRNRREEERE TR R I NN E RN R R NN TR RE KRN EREEREEEEEEREREEEEEEEER

; TEST 17
fov $17, TSTNO
MOV sTsta0, NEXT
MOY 818, LOCK
:R1 CONTAINS BASE OMC1l RDDRESS

E—— o e e 8 W e m o —— -
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SICMH  MACYL] 27(1006) 14-DEC-76 16:32  PAGE 47 PAGE: 0132
DZOMH.P11  09-DEC-75 14:59 CROM JUMP TESTS
2310 021006 104412 MSTCLR :MASTER CLEAR OMC11
2311 021010 032737 100000 001366 BIT #BITIS,STATL 1S IT CRA
2312 021016 001055 BNE  B3+2 ;EKIP TEST IF YES
2313 021020 1§:
2314 021020 0Q4737 035514 JSR  PC,SETZ ;SET THE Z BIT’
2315 Qel02d IO41Y RONCLK sgngug¥oR15 INSTRUCTION, ROMCLK PC=5304
313 BEiB% 130NN ABRCLR :REST WORD 19 TNETRUCTION, ROMCLK PC=5304
2318 021032 115777 1143771 (400%3> : JUMP TO ROM PC OF 1777
2313 021034 004737 035522 JSR™ ° PC,ROMDAT *RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2320 021040 003776 3776 : INDEX
2321 021042 020504 CMP RS.RY nRE NEW PC CONTENTS CORRECT®
2322 021044 00140} BEQ 2% :BR YES
2323 021046 104006 HT B ERROR CROM PC 1S WRONG
2324 021050 104401 28: SCOPI ;L0OP t0 18 IF SwQ9=1
2325 021052 012737 021060 001220 MOV~ #23,LOCK :NEW SCOPI
23g6 Deldb 33:
2357 021060 0Q4737 035514 JS PC,SETZ ;SET THE 2 BIT’
2328 021064 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2329 02106k 100493 100403 :START AT ROM PC=3
2230 021070 109418 ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2331 021072 101400 100000 <400%3> ; JUMP TO'ROM PC OF O
£332 021074 004737 035522 JSR PC,ROMDAt ;RG=EXPECTED ROM DATA,RY=RCTUAL ROM CATA
2333 021100 0DOODO 0 : INDEX
2334 021102 020504 CMP  RS,RY ;ARE_NEW PC CONTENTS CORRECT?
2335 021104 001401 BEG 43 ‘BR_IF YES
2336 021106 104006 HLT 6 'ERROR, CROM PC IS WRONG
2337 021110 104401 4§ : SCOP1 :LOOP 0 38 IF SW09=1
2338 D2l1l2 012737 021120 001220 MOV~ #5%,LOCK :NEW SCOP1
2339 021120 5§:
2340 021120 004737 035514 JSR  PC,SETZ ;SET THE Z BIT
2341 021124 104414 ROMCLK NEXT WORD 1S INSTRUCTION, ROMCLK PC=S304
c342 021126 100406 180406 START AT €6
2343 021130 104414 ROMCLK NEXT WORD. IS Insrnucrxon ROMCLK PC=5304
2344 021132 105525 104125! <400%3> : JUMP_TQ ROM P P 8es
2345 021134 (009737 035522 JSR_ " PC,RCMDAT : RECEXPECTED ROM DATS.R4=ACTURL ROM DATA
2346 021140 001252 1252 : INDEX
2347 021142 020504 CMP  RS,R4 ; ARE NEW_ROM PC CONTENTS CORRECT®
2348 021144 O0OI4CL BEQ &% iBR_IF VES
2349 021146 104006 HLT ;ERROR, CROM PC IS WRONG
2350 02115C 10440} BS: SCOP] :LoOP Y0 5§ IF SWS9-=1
2361 021182 104400 SCOPE :SCOPE THIS TEST
5323
2354 JREEREERRRREREREFERRREREREEE TEST 20 R2¥A£¥RERXRERFEREREREREREERD
33  XCROM. TEST OF JUMPCL) QN B8O SR T JICRO: PROCESSOR INSTRUCTION.
g ! ¥SE BT, PERFORM THE JUMP INSTRUC
2257 *vsnxrv THE JUMP'BY READING THE CONTENTS OF THE NEW ROM PC
g%gg S BRI U333 0 30663 3 333 3326 3000 062 06 0636 030 30 30 0 3006 03 2 030 R R 020 BB
23t ; TEST 20
2362 021154 012737 0Q002C 001226 TeT20: MoV #2Q,TSTNG
23€3 02liE2 012737 C21394 00116 MoV wFetal Next
2265 Celi70 012737 21210 CO0:22d MOY 818, L08K
23e3 :R1 CONTRINS BASE DMC11 RCDRESS

. - ——— ————— — -~



CZOMH
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2366
2367
2368
23689
373
2371
2372
2373
2374
2375
2376
2377
2378
2379
2380

MRCY1l 27(1006]
09-DEC-7S

021176
021200
021206
021210
021210
C21214
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
rufong
e e e
Wow
oL

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

012737
012737
012737

14-DEC-76
14:59

100000

035446

035522

021250
035446

035522

021310
035446

035522

000021
021534
0214C0

001388

001220

0012290

001226
Q01216
001e20

16:32 PRGE 48

CROM JUMP TESTS

18:

3%:

4§:
5%:

63:

T8721:

L15

MSTCLR

BIT #BIT1S,STATI
BNE b§+2

JSR PC,SETBRO
ROMCLK

100400

ROMCLK

114377 (400%4>
JSR PC,ROMDAT
3776

CMP RS, R4

BEQ 4

HLT &

SCOP1

MOV %38, LOCK
ISR PC, SETBRQ

PRaE:

;MASTER CLERR DMC11
;1S IT CRAM?
SKIP TEST IF YES

;SET_THE B8RO BIT'

:NEXT WORD IS INSTRUCTION, ROMCLK PC=53C4
:START AT ROM PC=0

:NEXT WORD IS INSTRUCTION ROMCLK PC=S304
: JUMP TQ ROM PC OF |

:RG=EXPECTED ROM DRTQ Rq-ﬂCTURL RCM CATA

I NDEX
QRE NEH PC CONTENTS CORRECT?

aa on cnon PC IS WRONG
oP t0 18 IF SW09=1
:NEW SCOP1

:SET THE BRO BIT’
g%ggTH8¥D IS INSTRUCTICN ROMCLK PC=5304
sNEXT WORD IS INSTRUCTION ROMCLK PC=S304

}§2000'(HUU*4) . JUMP TO'ROM PC OF 0

100403
ROMCLK
pC,ROMDAY
CMP RS.RY
BEQ 43
HLT 6
SCoP!

MOV #53,LOCK

JSR PC.SETBRO
ROMCLK

100406

ROMCLK

104125! «400%4>
JSR PC,ROMDAT
1es2

cP RS,RY
BEQ B3’
HLT b
SCOP1

SCOPE

RS EXPECTED ROM DATAR,R4=ACTUAL ROM DATA
QRE NE“EEC CONTENTS CORRECT?

BR IF Y
'ERROR, CROM PC IS WRONG
:L00P t0 3% IF SWO9=1
*NEW SCOP1

:SET THE BRO BIT’
NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=6

!NEXT WORD IS INSTRUCTION, ROMCLK PC=530M
: JUMP TN ROM PC OF 525

?ﬁﬁEiPECTED ROM DATA,R4=ACTUAL ROM DATA
:ARE NEW ROM PC CONTENTS CORRECT"

‘BR_IF YES

:ERROR, CROM °C 1S WRING

:LooP to 5§ IF SwS9=1

'§COPE THIS TEST

SREERRHREAEERARRRFRERERIDEEE TEST 2] #RHAFRARRERRRERERRHERAREERD
*CRuH TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
*SET THE BR1 BIT. PERFORM THE JUMP INSTRUCTION

*VERIFY THE JUMP BY RERADING THE CONTENTS OF THt NEW RCM PC
S EEREHEHEE RO R R R ER R R R ER R R AR R AR AR AR AR AR RR

; TEST 21

MOV 821, TSTNO
MGV sT5t22 NEXT
MOY 18, LOCK

:R1 CCNTRINS BRSE DMCll RCORESS

g132




DZ0MH

DZOMH.PL]

2422
2423
24y

2428
2428

33
2432
2433
2434
2435
3436
2437
2438
2439
2440
244l
2442
2443
244y
2445
2446
2447
2448
2449
2450
2451
2452
2453
2454
2455
2456
2457
2458
2459
2450
2461

MRCY1]l 27(1006)
09-DEC-7S 14:59

021366
021373
021376
021400
021400
021404
021406
021410
8 1412

1414
021420
Q21422
Q21424
021426
021430
021432
021440
021440
021444
021446
021450
021452
021454
021460
021462
021464

GE1478

021472
021500
021500
021504
021506
021510
Q21512
021514
021520
021522
021524
021526
021530
021532

000
(114 VsV
s b e
Lo
nNnLw
o L

104412
032737
001085

004737
104414
100400
104414
6 6772

4737
003776
020504
001401
104006
104401
012737

004737
104414
100403
104414
102400
004737
000000
020504
001401
840 &

012737

004737
104414
100406
104414
106525
004737
001252
020504
001401
104006
104401
104400

012737
012737
012737

14-DEC-76

1000CC 00

035454

035522

021440 00
035454

035522

021500 Q0
035454

035822

000C0e2 00
021724 Q0
021870 00

16:32 PRGE 48
CROM JUMP TESTS
1366
13:
2s:
1220
33:
4§:
1220
cs:
B3:
1226 MALE
1216
1220

M15

MSTCLR
BIT #BIT1S,STATI
BNE 68+
JSR PC,SETBRI
ROMCLK
100400
ROMCLK
5é%377'(4 0*8
R DAT
3776
CMP RS,RY
BEQ 23’
HLT b
SCOP!

MOV #3%, LOCK

JSR PC,SETBRI
ROMCLK

PAGE :

:MASTER CLERR DMC11
;IS _IT CRAM?
; SKIP TEST IF YES

;SET_THE BR! BIT’

sNEXT WORC IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0

SNEXT WORD 1S INSYRUCTIOH ROMCLK PC=5304

[, 10 Ron BC OF 477

1N0£§ CTED RGM DATA,R4=ACTUAL ROM DATA
:ARE NEW PC CONTENTS CORRECT?

:BR_IF YES

ERROR, CROM PC IS WRONG

:LoOP 10 1% IF SWO9=1

'NEW SCOP1

;SET_THE BR1 BIT

tNEXT WORD IS INCTRUCTION ROMCLK PC=5304
:START AT ROM PC=3

tNEXT NORD BS INSTRUCTION, ROMCLK PC=S304

RS—EXPECTED ROM DATAR,R4=ACTUAL ROM DATA

s IND
nRE nsu PC CONTENTS CORRECT?
:BR IF YES
ERRSR CROM PC_IS WRONG
to 3§ IF swd9=1

100403

ROMCLK

100000! <400%5> ;JUMP TO'ROM PC 0
gsa PC,ROMDAt

CMP RS, R4

BEQ 4§’

HET

SCoP1

MOV #S§. LOCK

JSR PC.SETBR!
RCMCLK

100406

ROMCLK

104125 <HOO%S>
JSR PC,ROMDRT
1e5e

CHP RS,RY

BEQ 63’

HLT b

SCOPI

SCOPE

sNEW SCOP1

:SET THE BR1 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 .
ggagxpscrso ROM DATA,R4=ACTUAL ROM DATA
3251”5“550" PC CONTENTS CORRECT?

ERROR, CROM PC IS WRONG

:LooP to 5§ IF SWS9=!

SCOPE THIS TEST

SERERERRERERRRERFERERHEHEEE TEST 220 HHEAARRAFHRIRIRERELEIRRRERE
*CROH TEST OF JUMP(I) ON BR4Y SET MICRO-PROCESSOR INSTRUCTION.
}SET THE BRY BIT., PERFORM THE JUMP INSTRUCTION

*VERIFY THE JUMP BY READING THE CONTENTS OF THE NEW RCM PC
CHEREEERRFRERAREREEL RSB HEREERABRRREREERERRERRERRRRRRERERERERERR

. TEST 22

oV 822, TSTNO
MOV 875123, NEXT
MOY 18, LOLK

:R1 CCONTRINS BRSE OMCll ROORESS

Ol

- -
»



N15

DIOMH _ MACYLL 27(1006) I4-DEC-76 16:32 PAGE SO PRGE: 0193€
DZEMH.P11  (09-DEC-7€ 14:59 CROM JUMP TESTS
2478 021556 104412 MSTCLR ;MASTER CLEAR DMCII
2479 021560 032737 100000 001366 BIT $BIT15,STAT! ;1S IT_CRAM?
2480 021566 0010SS BNE 6§42 :SKIP TES™ IF YES
2481 021570 18:
c482 021570 004737 035462 ISR PC,SETBRY ;SET_THE BRY BIT’
2483 021574 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
3382 02{576 {833°3 éggqog NEQ?TNng R?g INS?RUCT ON, ROMCLK PC=5304
486 851283 117377 114857!<400*5> : JUMP 78 Eon PC 0
2487 021604 004737 035522 JSR PC, ROMDAT s RG=EXPECTED ROM onrn RH-QCTURL ROM DATA
2488 021610 003776 3776 * INDEX
2489 021612 020504 CMP RS, RY :ARE NEW PC CONTENTS CCRRECT?
2490 021614 001401 BEQ 28’ 'BR_IF YES
2491 021616 104006 HLT 3 :ERROR, CROM PC IS WRONG
2492 021620 104401 28: SCOPl :LooP t0 1§ IF SWD9=1
2493 021622 012737 021630 001220 MOV 238, LOCK *NEW SCOP1
2494 021630 38:
2495 021630 004737 035462 ISR PC,SETBRY :SET THE BRY BIT'
2496 021639 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2497 021636 100403 100403 STRRT AT ROM PC=3
2498 021640 104414 ROMCLK NEXT uono IS INSTRUCTION, ROMCLK PC=5304
2499 021642 103000 1000001 <400%6> ,JUMP TO'ROM PC OF O
2500 GCleNd 004737 035522 ISR PC,ROMDAt :RS= sxpscrso ROM DATA,R4=ACTUAL ROM DATA
2501 0216 00000 0 : INDEX
2502 0216 0504 CMP RS, RY ARE NEW PC CONTENTS CORRECT?
2603 021654 001401 BEQ 43 :BR IF YES
2504 (021E56 104006 HLT 3 : ERROR, CROM PC IS WRONG
2505 021660 104401 4g: SCOP1 'L00P Y0 3% IF SWD9=1
2506 021662 012737 021670 001220 MOV %53, LOCK :NEW SCOP1
2507 02167 c3:
2508 021670 004737 035462 JSR PC, SETBRY -SET THE BRY BIT'
as? 0 15;4 iogﬂéq Rogcbg g;grrugno IS INSTRUCTION, ROMCLK PC=5304
406 Y
521 85%908 109414 h MCLK !NEXT WORD ?s Ins?nucrxon ROMCLK PC=5304
2512 021702 107125 104125 (400%6> : JUMP TO ROM PC OF 525
S 13 8517?4 8 4737 035522 Jgn PC,ROMDAT RS Expscrso ROM DATR, R4=ACTUAL ROM DATA
1§ 021710 001282 1252
2515 (021712 020504 CMP RS, RY nne NEW ROM PC CONTENTS CORRECT?
2516 021714 001401 BEQ 63’ ‘BR_IF YES
2517 021716 10400B HLT 6 ERROR CROM PC IS WRONG
2518 021720 104401 6S: SCOP1 :L0oP o 5§ IF SWGa=l
ggég G21722 104400 SCOPE :SCOPE THIS TEST
2521
2See ***ii***l**!!i*******l*l*!l TEST 23 #EEEEREXEXERREAXEREXLFEREERR
2623 : %CROM TEST OF JUMP(I) ON BR7 SET MICRO- Pnocssson INSTRUCTION.
Ss Y :¥SET THE BR? BIT, PERFORM THE JUMP INSTRUCTION
525 *VERIFY THE JUMP’BY READING THE CONTENTS OF THE NEW ROM PC
sgg% SN R I 32 3 32333026 3036 30 3 36 36 36 36 3 36 36 36 3638 36 30 36 3 36 36 36 3% 3 34 3 3t 36 3 38 3 3 3
2coe . TEST 23
2583 o allioilieees
2530 021724 737 000023 OO 15T23: MOV 23, TSTNO

012 1226
2531 021732 012737 022114 001216 MOV #7514, NEXT
ot22 021740 012737 021760 001220 MOV #13, Lok

2633 :R1 CONTRINS BASE DMC1l RDDRESS

- - —
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2534
2535
253k
2537
2538
2539
2540
2541
254e
2543
2544
2545
2546
2s47
2548
2549
2550
2551
2552

MARCY11l 27(1006)
09-DEC-78 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
Q22042
022044
022046
022050
022052
022060
022060
022064
022066
022070
022072
022074
022100
022102
022104
022106
0eelig
022112

C22l14
Q22l2e
c22130

104412
032737
001055

004737
104414
100400
104414
117777
004737
003776
020504
001441
104006
104401
012737

004737
104414
100403
104414
103400
004737
000030
020504
001401
104006
104401
012737

004737
104414
100406
104414
107525
004737
001252
020504
001401
10400€
104401
104400

212737
012737
012737

100000 001366

035470

035522

022020 001220
035470

035522

022060 001220
035470

035522

000024 001226
022304 001216
C22150 001220

lg;DEC-?B 1€:32  PAGE S1

CROM JUMP TESTS

19:

% H
3%:

4S:
5%:

6%:

TST24:

Blb

MSTCLR

BIT #BIT15,STAT1
BNE 6§42

JSR PC,SETBR?
ROMCLK

100400

ROMCLK

1143771 <400%7>
JSR PC,ROMDART
3776

cMP RS,R4

BEQ 23’

HLT 6

SCOP1

MOV #3%,L0CK

JSR PC,SETBR?
ROMCLK
100403
ROMCLK

L L
)

:MASTER CLEQR DMC1!
;1S IT CRAM?
:SKIP TEST IF YES

:SET THE BR? BIT’
NEXT WORD IS INSTRUCTION, ROMCLK PS=S3CH
:START AT ROM PC=0

:NEXT WORD IS INSTRJCTION, ROMCLK PC=E20N
: JUMP TO ROM PC OF 1777

§§Dgxpscreo ROM DRTA,R4=ACTUAL ROM 2ATA
ARE NEW PC CONTENTS CORRECT?

:BR IF YES

:ERROR, CROM PC IS WRONG

:LoOP Y0 1§ IF sWD9=1

-NEW SCOP1

:SET _THE BR7 BIT’

;NEXT WORD IS INSTRUCTION, ROMCLK PCzS304
*START AT ROM PC=3

s NEXT NORD IS INSTRUCTION, ROMCLK PC=530M

}g2000'<400*7> : JUMP TO'ROM_PC 0

] PC,ROMDAY
CMP RS.RY

4§
HLT 6
MOV 5%, LOCK
JSR PC.SETBR?

104125 <400%7>
JSR PC,ROMDAT
1252

cMP RS,R4
BEQ 6S’
HLT b
SCOP!

SCOPE

F O
?SDEXPECTED ROM DATA,R4=ACTUAL ROM CATA
:ARE_NEW PC CONTENTS CORRECT?
:BR_IF YES

:ERROR, CROM PC IS WRONG
:LoOP 10 3% IF SuCS=1
*NEW SCOP1

;SET _THE BR? BIT’

:NEXT _WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=b

;NEXT WORD IS INSTRUCTION, RCMCLK PC=S5304
: JUNP TO ROM PC OF 525

?S-EXPECTED ROM DATR,RY4=ACTUAL ROM DA7

NDEX
:ARE NEW ROM PC CONTENTS CORRECT?
:BR IF YES
:ERROR, CROM PC IS WRING
:LoOP t0 5§ IF SWS3=1
:SCOPE THIS TEST

s HEHRHOHHHHE R R0 TEST 24 ERASRERNXERERRAXERERARERRD
; CROM TEST OF JUMP(I) ON C BIT SET MICRO-PRCCESSOR INSTRUCTICN
:#CLEAR THE C BIT, PERFORM THE JUMP INSTRUCTION,
:#VERIFY THAT THE JUMP DID NOT QCCUR BY READING
*THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY ONEJ.

2 IR RN RN MR R R AL RER LR AR R R RN ERERERD R RDR

; TEST 24
hov 24, TSTNO
MOY sT5t25 NEXT
MGV 818§, LK

H
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022136
022140
022146
022150
022150
022154
022156
022160
Qe2162
022164

022270
Q22272
022274
022276
022300
022302

022304
c223le2

104412
032737
0010SS

004737
104414
100400
104414
115377
004737
000002
020504
001401
104006
104401
012737

004737
104414
100403
104414
101000
004737
000010
020504
00146
104006
104401
012737

004737
104414
100406
104414
105125
004737
000016
020504
001401
104006
104401
104420
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100000 (01366

035430

035522

022210 001220
035430

035822

022250 001z20
035430

0355ee

000025 001226
022474 00121€E

CROM JUMP TESTS

1¢%:

23:
3%:

4$:
53:

63:

TSTPS:

Clb

MSTCLR
BIT #BIT1S5,STAT!
BNE 6%+2

JSR PC,CLRALL
ROMCLK

100400

ROMCLK

1143771 <400%2)
JSR PC,ROMDAT

e

cHp RS,RY
BEQ 23’
HLT &
SCOP1

MOV #3%,LOCK

JSR PC,CLRALL
ROMCLK
100403

;R1 CONTAINS BASE OMC11 ADDRESS
HQSTER CLEAR DMCL1

.S IT CRAM?
SKIP TEST IF YES
;CLEAR ALL CONDITIONS
'NEXT _WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0
NEXT WORD IS INSTRUCTION, ROMCLK PC=E3CH4
: JUMP TO ROM PC OF 1777
?RBEXPECTED ROM DATA,R4=ACTURL ROM DARTA
:ARE NEW PC CONTENTS CORRECT?
:BR_IF YES
:ERROR, CROM PC 1S WRONG

:L00P 0 18 IF SWd9=1
'NEW SCOP1

:CLEAR ALL CONDITIONS

:NEXT WORD IS INSTRUCTION, ROMCLK PC=53G4
:START AT ROM PC=3

*HEXT WORD IS INSTRUCTION, ROMCLK P£=53CH4

ROMCLK
}%%DOO'(HDD*E) - JUMP TO'ROM PC OF 0O

PC,ROMDAY
10

CMP RS, RY
BEQ 43’

HLT &

SCCP1

MOV #58, LOCK

JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400%2>
JSR PC,ROMCAT

16

CMP RS, R4
BEQ 6S’
HLT b
SCOP1

SCOPE

;RSG=EXPECTED ROM DATAR,R4=ACTUAL RCM DATA

: INDEX

:ARE NEW PC CONTENTS CORRECT?
:BR IF YES

:ERROR, CROM PC IS WRONG
LOOP 10 3% IF SWd9=1

:NEW SCOP1

;CLEAR ALL CONDITIONS

'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=6

:NEXT WORD IS INSTRUCTION, ROMCLK PC=E304
:JUMP TO ROM P OF 525

:RS=EXPECTED ROH DRTA.RY=RCTURL ROM DATA

: INDEX

:ARE NEW ROM PC CONTENTS CORRECT?
:B] IF YES

:ERROR, CROM PC IS WRONG

:Lo0P t0 S§ IF SWE9=1

:SCOPE THIS TEST

PEEERERREREXENFRRARXERR2HENE TEST 25 HEXRXRFRXRERAREARIRERRURRES
!CROM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.
*CLERR THE Z BIT, PERFORM THE JUMP INSTRUCTION,
*VERIFY THAT THE' JUMP DID NOT OCCUR BY RERDING’

*THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT 8SY ONE).
SREHFHERHIH BRI EIH IR AR R F R AR R IR AR REHRRNE) FRRR RN

; TEST 25

fov 25, TSTNC
MOV #7526, NEXT
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JZCMH  MAZYL1 27(1008) 14 DEC-76 16:32 PAGE 53 BRaE: o138
NZCMH.PL:  09-DEC-7% !4:59 CROM JUMP TESTS
oe46 022320 012737 022340 001220 MOV 1§, LOCK
2647 :R1 CONTAINS BASE DMC1! ADDRESS
2648 022326 104412 MSTCLR *MASTER CLEAR DMC1!
2649 022330 032737 100000 C0:366 BIT $BIT15,STAT! t1S IT CRAM?
2659 022336 001055 BNE 63+2 ‘SKIP TEST IF YES
2651 022340 18:
2652 COccqC 004737 (035430 ISR PC,CLRALL :CLEAR ALL CONDITIONS
2653 022344 10S4id ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2654 022346 100400 100400 :START AT ROM PC=0
2655 (022350 104414 ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
3e56 022352 115777 1143774 (40023 :JUMP TO ROM PC OF 1777
2657 (022354 004737 035522 JSR PC,ROMDAT :RG=EXPECTED ROM DATA,R4=ACTUAL ROM DATA
2658 (022360 000002 2 : INDEX
2659 (22262 020504 CMP RS, RY ARE NEW PC CONTENTS CORRECT?
2560 022364 001401 BEG 2§’ :BR IF YES
2661 022366 104006 HLT 3 ERROR, CROM PC IS WRONG
2662 022370 104401 23: SCOP1 :L00P t0 18 IF SWD9=1
5e53 022372 012737 02:400 001220 MOV 838, L9CK :NEW SCOP1
3e64 032400 3%:
2665 022400 004737 035430 ISR PC,CLRALL :CLEAR ALL CONDITIONS
2666 022404 104414 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2667 022406 100403 00403 ,:TRRT AT ROM PC=3
3668 022410 104414 OMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=S30M
2669 022412 101400 1ooooo'<qoo*3> . JUMP TO'ROM PC OF O
2670 025414 004737 (0358:z:= JSR PC,ROMOAT Rs-Expscreo ROM DATA,R4=ACTUAL ROM DATA
2671 022420 000010 10 : INDEX
5e72 022422 020504 CMP RS, RY :ARE NEW PC CONTENTS CORRECT?
3e73 022424 001401 BEQ 4§’ :BR_IF YES
3674 022426 104006 HLT 3 :ERROR, CROM PC IS WRONG
2675 022430 104401 48: SCOP1 :L00P 0 3% IF SWO9=1
2676 022432 012737 022440 nnr22n MOV #58, LOCK :NEW SCOP1
2E77 022440 53:
2678 022440 004737 03543 ISR PC,CLRALL :CLEAR ALL CONDITIONS
2679 022444 104414 ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2680 022446 100406 100406 :START AT ROM PC=6
2681 022450 104414 ROMCLK *NEXT WORD IS INSTRUCTION. ROMCLK PC=5304
2682 022482 1055535 1041251 <400%3> $JUMP TO ROM PC OF 525
2682 (022484 004737 028522 ISR PC,ROMDAT :RG=EXPECTED ROM DATA.R4=ACTUAL ROM DATA
5684 (22460 000016 16 : INDEX
2685 (022462 020504 CHP RS, RY -ARE NEW ROM PC CONTENTS CORRECT?
2686 022464 00140: 8EQ 63 'BR IF YES
2687 022466 10400€ HLT 3 :ERROR, CROM PC IS WRONG
2688 022470 104401 £ SCOP1 :Lo0P t0 5% IF SWS3=1
2689 022472 134400 SCOPE *SCOPE THIS TEST
Sha1
2&92 l!ll!ﬁlllill!l*iill*ll!liil TEST Ch EEEEEXEEEEEREREFXERBERERESEE
2693 :#CROM TEST OF JUMP(I} ON BRO SET MICRO-PROCESSOR INSTRUCTION.
94 : #CLEAR THE BRO BIT, PERFORM THE JUMP INSTRUCTION,
9 #VERIFY THAT THE JOMP DID NOT OCCUR BY READING
359; lTHE CONTENTS OF THE NEW ROM PC.IT SHOULD INCREMENT BY CNE).
Eggﬁ T RERRER AR E R AR R AR AR EE R R RS EF AR AL A LR AR LR LR LR LR AR LR LR LR RN RELRER
2£99 . TEST 26
=204

2700 CeaNTd 2;2737 DOn326 N01EeE TETEh: MOV 82E. "STNO
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2218

022516
g2252C

201006

09-DEC-7¢

1577

104422
032737
021358

204737
104418
100420
104414
11637

004737
000C32
023504

012737

04737
104414
130403
189415
102000
004737

0010

0504
00149]
104006
104401
012737

004737
104414
100406
104414
106128
004737
000016
0c0sCH
001401
104006
104421
104402
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i)

120C00

£3c43C

(@)
(J
mn
wun
1y
(4}

£2257C
335433

03s8ze

022630
03430

et b

(& ]
2

o

366

(Y
o)

SROM JUMP TESTS

4§

= H

E1B

PAGE .

MOV 875727 NEXT
MCV 818,08k
:R] CONTAINS BASE OMC1l ADDRESS
MSTCLR *MASTER CLEAR DMC11
BIT 8BIT15,STATI ‘IS IT CRAM?
BNE 6S+2 :SKIP TEST IF YES
JSR PC.CLRALL -CLEAR ALL CCNDITIONS
ROMCLK INEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 :START AT ROM PC=0
ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5204
114377 (400#%> 1JUMP TO ROM PC OF 1777
gsa PC,ROMDAT ‘?ﬁSE§PE°TED ROM DATA,R4=ACTUAL ROM DATA
ol 2 RS, RY 'ARE NEW PC CONTENTS CORRECT?
BEQ 2§ :BR IF YES
HLT 3 ERROR, CROM PC IS WRONG
SCOP1 :LooP 10 1S IF SW0S=i

'NEW SCOP1
;CLEAR ALL CONDITIONS

MOV 838, L3CK
JSR PC,CLRALL

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
#80403 ;START AT ROM PC=3
MC_K sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

100000¢ <4QC*4> . JUMP TO ROM PC OF O
JSR PC,cMpAt :RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

i0 + INDEX A

cHp RS, RY :ARE NEW PC CONTENTS CORRECT?

BEQ 4 :BR IF YES

HLT 3 'ERROR, CROM PC IS WRONG

SCOP1 :LooP Y0 3% IF SuD9=1

MGV #58, LOCK :NEW SCOP1

ISR PC,CLRALL :CLEAR ALL CONDITIONS

ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 :START AT ROM PC=6

RGMCL K 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5204
134125 <400%4> : JUMP TO ROM PC OF 525

{ER PC, ROMDAT ;?ESE§PECTED RCM DATA,R4=ACTURL ROM DATA
Cme RS, RY !ARE NEW ROM PC CONTENTS CORRECT?

BEQ 63 :BR IF YES

H.T 3 :ERROR, CROM PC IS WRONG

SCOP1 :L0OP Y0 5§ IF SWSS=]

SOPE :SCOPE THIS TEST

CAREREERRRERRERERERRRRRREREE TEST 27 RERERRRERRRARFAEREXERERFRELE
;#CROM _TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTICN.
;#CLEAR THE BR1 BIT, PERFORM THE JUMP INSTRUCTION,

:#VERIFY THAT THE JOUMP DID NOT OCCUR BY READING

;®THE CONTENTS OF THE NEW ROM PC(IT SHOULD INCREMENT BY CNE!.
LR RERR R R AR AR AR AR R R R R R R R R AR R AR AR AR IR R R R AR AR

TEST 27

J13¢
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COCMH . MACYI] 2701006) 14-DEC-76  16:32 PARGE S5 PRGE: 02IC
CICMW.PL! 09-DEC-7E 14:59 CROM JUMP TESTS

2758 Q22664 012737 000027 001226 TST27: MOV 27, TSTNG

2769 (22672 (12737 Q23054 001216 MOV #7530, NEXT

2760 022700 012737 522720 901220 MOV #1§,L0CK

2761 ;RL CONTAINS BASE OMC11 ACORESS

STES 022706 104412 MSTCLR ;MASTER CLEAR CMC11

e7b3 022710 032737 100000 0013es BIT $BITIS,STATL ;IS IT CRAM?

2764 022716 001055 BNE b§+2 :SKIP TEST IF YES

2res (022720 18

2766 022720 0Q4737 035433 JSR PC,CLRALL ;CLEAR ALL CONDITIONS

2767 022724 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

2°£8 022726 100400 100400 :START AT ROM PC=0

2769 022730 104414 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

2770 022732 116777 114377 (400¥5) s JUMP TO ROM PC OF 1777

2771 022734 (004737 035322 JSR PC,ROMOAT :RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

2772 022740 000002 2 ; INDEX

2773 De2742 020504 CMP RS, R4 ;ARE _NEW PC CONTENTS CORRECT?

2774 022744 001401 BEQ 28 ;BR_IF YES

3778 C22746 104006 HLT 3 :ERROR, CROM PC IS WRONG

2776 022750 1894401 28: SCOP) :LOOP 1o 18 IF SW09=1

er7? 355525 012737 022760 (G122 % MOV 833, LOCK :NEW SCOP!

S :

2779 022760 0QQ4737 (035437 JSR PC,CLRALL :CLEAR ALL CONDITIONS

2780 022764 10441Y4 ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

2781 022766 100403 100403 :START AT ROM PC=3

e782 022770 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

2783 022772 102400 100000! <400%5>  ; JUMF TO ROM PC OF 0

3784 (22774 (004737 035522 JSR PC.RrOMDAY ;RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

2785 023000 000010 10 s INDEX

2786 023002 020504 CHP RS, R4 :ARE_NEW PC CONTENTS CORRECT?

2797 023004 OCI40] BEQ 43 :BR_IF YES

2r88 023006 104006 HLT b ;ERROR, CROM PC IS WRONG

2783 023010 104401 4§: SCOP1 :LooP_to 3% IF swdg=1

2790 023012 012737 02320 02:22C MCV 853, 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=5304

2794 023026 130406 100405 :START AT ROM PC=h

2795 (023030 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

=73 0e3032 106525 104125! <400%5) :JUMP TO ROM PC OF 525

2797 Ce3034 004737 03csez ISR eC,ROMDAT :RS=EXPECTED ROM DATA,R4=ACTUAL ROM DATA

2798 (23040 000016 16 : INDEX

2799 (23042 020504 CHP RS, RY sARE NEW ROM PC CONTENTS CORRECT”

2800 (023044 001401 BEQ 3 :BR_IF YES

2801 023046 I0400& HLT 3 :ERROR, CROM PC IS WRONG

2802 023050 104401 e§: SCOP1 :LOOP Y0 5§ IF SWS9=]

2803 023082 I0N+4IC SCOPE :SCOPE THIS TEST

o

v

2808 EHEAEREEREERERRRRRNARNRRRE TEST 30 HHEFHEFARFEEIREIRREREXRFRRR

2807 ; CROM TEST OF JUMP(I) ON BR4 SET MICRO-PROCESSOR INSTRUCTICN.

gece ;#CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTION,

£809 :#VERIFY THAT THE JOMP DID NOT OCCUR BY READING

e :¥THE CONTENTS OF THE NEW ROM PCUIT SHOULD INCREMENT BY ONE:.

.

e

R AR R AR AR AR REER AR AR AR R AR R E R AR LR R AR AR IR E AL R AR R E AR E R AL R

; TEST 30

v
il
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.=, e -

- e - e o



S2oMH MACYL! 27(1008) 1q-oec-7s 16:32 PRGE 5B PAGE: 0201
C2oMm. Pl . SEC-7E& 14:59 CROM JUMP TESTS
BN icceceeemememen-
281€ (023054 (12737 000030 001226 TST30: MOV 830, TSTNO
38'% 023062 012737 023244 001218 MOV #7531, NEXT
2817 023070 012737 023110 0C1229 MOV 218, L0k
*ozg :R1 CONTAINS BRSE DHCII ADDRESS
5813 023078 104412 MSTCLR ! MASTER CLERR DACL
2820 023100 (32737 10000C 0013es BIT $BIT1S,STAT!L 1S IT CRAM
2821 023136 001055 BNE £§+2 :SKIP TEST IF YES
2822 023110 18:
£823 023110 004737 035430 ISR PC, CLRALL :CLEAR ALL CONDITIONS
2824 023114 104414 ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
3826 023116 100400 100%00 :START AT ROM PC=0
2826 023120 104414 ROMC NEXT WORD IS INSTRUCTION ROMCLK PC=5304
2827 023122 117377 114377'<qoo*e» : JUMP TO ROM PC C
2828 023124 00473~ 03se22 ISR PS, ROMDAT ' RE=EXPECTED ROM onTn nq- ACTURL ROM DATH
3829 023130 00000? 2 : INDEX
2330 (023132 020504 cMP RS.RY4 : ARE nsu Dc CONTENTS CORRECT?
2831 023134 OOI401 BE? gs ESRIR 4 e 15 WRONG
1 104006 H G

ESSS 853133 1 4481 28 stopx iL 3 to 12 IF S 39
2834 023142 012737 023150 10Ci22C MOV 838, LOCK -nsu SCOP1
£835 0c2150 33:
2836 023150 004737 03543C JSR PC.CLRALL :CLEAR ALL CONDITIONS
2837 033154 10YMdIv ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2838 023156 100403 100403 :START AT ROM PC=3
2833 023150 104414 ROMCLK :NEXT WORD IS INSTRUCTION. ROMCLK PC=5204%
Zg40 0231€2 103000 100000! <400%6> ;JUMP TQ ROM PC OF O
2841 023164 004737 (025522 ISR PC.ROMDAY :RG=EXPECTED ROM DATA,R4=ACTUAL RCM CATA
3842 023170 000010 10 : INDEX
0843 023i72 020504 CHP RS, RY :ARE NEW PC CONTENTS CORRECT?
2844 023174 001401 ssa 4g :BR IF YES
2845 (023176 1CN006 & :ERROR, CROM PC IS WRONG
o846 023200 104401 43: scnp1 :LooP 10 3% IF swd9=1
2847 023202 012737 0232i0 001220 MOV ¥58, LOCK :NEW SCOPI
2648 023210 1 ¥
2849 (23210 004737 035430 JSR PC,CLRALL :CLEAR ALL CONDITIONS
2850 023214 104414 ROMCLK ‘NEXT WORD IS INSTRJCTION, ROMCLK PC=5304
2851 023216 100406 100406 :START AT ROM PC=b
3852 023220 104414 ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
2853 023222 10712% 104125 <400%6> : JUMP TO ROM PC CF 525 ]
854 853533 4737 (035522 ISR PC,ROMDAT : RE=EXPECTED RCM DATA,R4=ACTUAL ROM DATA
gcc 0016 16 * INDEX
2856 023232 020504 CMP RS,RY nas NEW ROM PC CONTENTS CJRREZT?
Sgg? Sgaggq ogiwgé BE 63 R IF YES

€a 02353% 1040 HL 3 ennoa CROM PC IS WRONG
2859 02324C 104431 6S: SCOP1 :L00P 0 5§ IF SWS3=1
286 Z22Z242 104+C) SCOPE :SCOPE THIS TEST
S5es
2862 CEERRBARAEARRRERARFRARRRNRE TEST 3] #XARFEREEXRERERERIRREFRAEARES
2864 - #CROM TEST OF JUMP(I) ON BR? SET MICRO-PROCESSOR INSTRLCTION.
2685 :#CLEAR THE BR7 BIT, PERFORM THE JUMP INSTRUCTION,
ZE6E ! ¥VERIFY TRAT THE JOMP DID NOT OCCUR BY READING
28e? iTHE CONTENTS OF THE NEW RCM PC{IT SHOULD INCREMENT 8Y ONE:.

CREREAARERARE R R RS R RERRE R AR AR R AR IR R R AR AR AR AR AR AR IR R R AR RARRRRR
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012737
012737
giev3?

104412
B30

0Q4737
104414
100400
104414
117777
004737
000002
020504
001401
104006
104401
012737

004737
104414
100403
104414
103400
004737
0000190
020504
0C1401
104036
104401
012737

04737
104814
100406
104414
107525
004737
000015
020S04
001401
104308
10443;
104+CC

000031
023434
023300

100000

035430

g3ss22

023340
035430

g3ss22

J23430
035430

03352z

C01226
Q01216
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0213tk

8Ciz228
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14-DEC-76 1%:32 PAGE 57
:59 oROM JUMF TESTS

TST31:

c3:
38:

4§:
5%:

£%:

H1B

PRGE:
. TEST 31
fovV #31, TSTNO
MOV #7532, NEXT
MOV 818, LOCK
:R1 CONTAINS BASE DMC1! ADCRESS
MSTOLR *MASTER CLERR DMC11
17 $BIT1S,STATL ;IS IT CRA
NE £§+2 ! SKIP TEST xr YES
ISR PC.CLRAL. :CLEAR ALL CONDITIONS
ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 :START AT ROM PC=0
ROMCLK :NEXT WORD IS xnsrnucrxon ROMCLK PC=5304

s JUMP TO ROM PC JF |

1143771 <4007
:RG=EXPECTED ROM DQTR Rq ACTUARL ROM DATA

gSR PC,ROMDRT

2 : INDEX
cme RS, RY 'ARE NEW PC CONTENTS CORRECT”

BEQ 23’ :BR IF YES

HLT 3 'ERROR, CROM PC IS WRONG

SSOP: -LooP 10 18 IF SW09=1

MOV %38, LOCK :NEW SCOP1

ISR PC,CLRALL :CLEAR ALL CONDITIONS

ROMCLK :NEXT WORD 1S INSTRUCTION, ROMCLK PC=5304
100403 :START AT ROM PC=3

ROMCLK INEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100000 <M00%7> :JUMP TO ROM PC OF O _
{gn ¢,RrompAt ?ﬁagxpscrso ROM DATA,R4Y=ACTUAL ROM DATA
Cmp RS, RY ARE NEW PC CONTENTS CORRECT?

BEQ 43 :BR IF YES

HLT 6 'ERROR, CROM PC IS WRONG

SCOP1 :LooP to 3% IF su09=1

MOV 858, LOCK NEW SCOP1

ISR PC,CLRAL -CLERR ALL CONDITIONS

ROMCLK :NEXT WORD IS INSTRUCTION., ROMCLK PC=53GY4
100406 :START AT ROM PC=6

ROMCLK :NEXT WORD IS INSTRUCTION. ROMCLK PC=S5304
1041251 <40027> :JUMP TO ROM PC OF 525

JER PC,ROMDAT ¥§DE§PECTEU ROM DATA.RY=ACTUAL ROM DATA
1

CHP RS, RY4 :ARE NEW ROM PC CONTENTS CORRECT?

BEQ 63 :BR IF YES

HLT 3 :ERROR, CROM PC IS WRONG

SCOP] :L00P T0 5§ IF SW59=1

SCOPE :SCOPE THIS TEST

CHERRSRERERRHRBERRHNRNERRNRE TEST 32 FHRRAERFEERHFERFEREERHRRIRE
:#CRAM TEST OF JUMP{1) NEVER MIZRO-PROCESSOR INSTRUCTION.

: #PERFORM_THE JUMP INSTRUCTION

:#VERIFY THE JUMP DID NOT_OCCUR BY CLOCKING THE INSTRUCTION

:#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

:#BR WITH THE LOWEST 9 BITS OF THE CRAM PC. AT THIS FJINT

8202
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oL CMim

cLMh.

23ch

282

3338

MECYLLl 2

Pll 03-Ct

C23434
023442
03450

023456
023450
023466
023470
023474
023474
023500
023502
023504
023506
023510
023514
023516
023520
023522
23524
023526
023534
023534
623540
023542
023544
023546
023550
023554
023556
023560
023562
623564
023566

23574

33574
023600
023602
023604
023606
023610
C23614

023624
Jz3teb

TL 5,

. -y
127
127
1

000
l'UfU(U

3
3
73

NN

ig4Mle
032737
Q01457
004737

004737
104414
100400
104414
114377
004737
030001
120504
001401
104008
104401
012737

004737
104414
100403
104414
100000
004737
000C04
120504
001401
104005
104401
012737

004737
104414
100436
104414
104125
004737
000007
120504
001401
104005
104421
<Q44CC

13- DEC-”& 16:32

Aw d

200032
023630
023474

100000
035654
835430

035588

023534
035430

023574
03c430

0355853

I16

PAGE S8
CRAM JUMP TESTS

:#THE BR DATAR IS MOVED TO PORTH.
*THE CRAM PC IS CORRECT. IF THE CRAM PC IS NOT RISGHT,
N PORTY CONTAINS A 37

(#TH

PRaE:

IF THIS DATR IS CORRECT

(X222 222222322 222222222322 22222222 2222222223222 2222222

. TEST 32
001228 vS5T3z: MoV 832, TSTNO
CCl121& MOV $7St33, NEXT
001220 MOV 818, L0k
MSTCLR
061368 8IT $BIT1S,STATI
BEQ 63+2
s ISR PC,MEMSET
13
ISR PC,CLRALL
ROMCLK
100460
ROMCLK
114377 <400%0>
{sn PC.RAMDAT
CMPB  RS.R4
BEQ 2%
HLT 5
z3: SCOP1
on;220 5 MOV 838.L5CK
ISR PC,CLRALL
ROMCLK
100403
ROMCLK
100000! <400x0>
&sn PC,RAMDAYT
CMPB  RS,RY
BEQ 4§
4T S
43: SCOF1
051220 s MOV 858, LOCK
ISR PC.CLRALL
ROMCLK
100406
ROMCLK
104125 <400x0>
gsn PC,RAMDAT
CMPB  RS,RY
BEAQ 63’
HLT 5
ts: S20P1
SCOPE

;R1_CONTARINS BASE DMCLli ADODRESS
:MASTER CLERR DMC11!

IS IT CRAM?

:SKIP TEST IF NO

:SET MEM AND RAM

;CLEAR ALL CONDITIONS

:NEXT_WORD 1S INSBRUCTION ROMCLK PC=5304

:START AT ROM P

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 1% 1F swds=l

-NEW SCOP!

:CLEAR ALL CONDITIONS
;NEXT NORD IS INSTRUCTICN, RCMCLK PC=5304

STRRT AT ROM PC=3

NEXT WORD IS INSTRUCTION, RGMILK PC=5304
. JUMP TO'ROM FC OF O

:R4=CRAM PC (LSB 8 BITS3)
SEXPECTED DATA
: 1S ROM PC CORRECT?

:BR IF YES
ERROR CRAM PC IS WRONG

C0oP Y0 33 IF SW09=l
NEN 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

‘R4=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

:1S ROM PC CORRECT”

:BR IF YES

'ERROR, CRAM PC IS WRONG

:L00P to 53 IF SW59=l

:SCOPE THIS EST

02032



SZOMH

CZCMM.PLL

5488

238+

3¢z

2387

388

990
391
2932
2993
2994

g?q
9333
2998
5433
3001
300
306
3004
3"05
3006
3007

3008
2C09

MACYLll 27°010C8)
09-CEC-7¢ 14:59

BiR

85325

33662

0236

023670
023672
023674
023676
023700
023704
023706
023710
023712
023714
023716
023724
023724
023726

854738

023734
023740
02374¢
023744

85374
023752

853768

023;65
gsi7%e |
023?;8
85377
£24000

C24C02
024004

3

it
2202
3h

104414
100400
104414
114777
004737
000377
120504
001401
10400S
104401
012737

104414
100403

1804

o4 0
004737
000080
120504
001401

i840 S

01273?

104414
100906

éq
00%?3?
000125
120504
001401

104008
104401

14-DEC-76

bl
3670
18000C
035854
035850
023724

038580

223780

035¢s3 -

OO
P p—ap -
ne—y
oo

fururny

001366

001220

16:32 PAGE S9

CRAM JUMP TESTS

2s8:
3:

+3:
cs:

J1b

CRERERRRRANARRARRERREER R TES

FRGE:

3 AREREEAARAERREZREREREESLRES

:#CRAM TEST OF JUMP(I) ALWAYS N?CR -PROCESSOR INSTRUCTION.
- ¥PERFORM_ THE JUHP INSTRUCTION

EIR he CBEaTYOR TAO18CKY" Bhre-OREHRGC Hon [ghBs Hak

*BR WITH THE LONEST ¥ BITS OF THE CRAM PC. AT THIS POINT

{TH TR I

E ? BR g MOVED TO PORTY. IF THIS DATA IS CORRECY,
:#THE JUMP WAS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

*THEN PORT4 WILL CONTAIN A 37
CEEERRRRXRRASRFRERERERERRRERALHRR IR ER AR R AR AR AL AR AR R LR

: TEST 33

oy R
MOV §,L0lK

MSTCLR
glT #BITIS,STATI
?Ea BET%EHSET

ROMCLK

1143771 <400%1>
JSR PC.RAMDAT

CMPB  RS,RY
BEQ 2§

HLT 5

SCOP1

MOV %33, LICK
ROMCLK

100403

ROHCBK NEXT
100000 <400%1> . JUMP T0 ROM PC O

JSR PC.RAMDA*

0
cMPB RS, RY4
BEQ 4§’

H%T S
SCOP1
MOV #58,L0CK

ROMCLK
100406

ROHC%K
104125! <400#1>
JSR PC,RRMDRT

LHEE RS,R4
BEQ ES
SLOPI

Rl CONTAINS BASE DMCl1 ACDRESS
-MASTER Ehsna DMC11
151 A o
P N
-§E$ ﬁsnno RAM

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
START AT ROM PC=(0 _
NEXT WORD IS INSTRUCTION, ROMCLK PC=S3C4
: JUMP TO ROM PC GF 1777

:R4Y=CRAM PC (LSB 8 BITS)

'EXPECTED DATA

: IS ROM PC CORRECT?

‘BR IF YES

:ERROR, CRAM PC IS WRONG

:LOOP Yo 1§ IF SWDS=!

:NEW SCOP!1

+NEXT WORD IS INSTRUCTION, ROMC.K PI=5324
STRRT RT ROM PC=3
HORD 65 INSTRUCTION, ROMCLK PI=E304

: R4=CRAM PC (LS8 8 BITS:
EXPECTED DATA

OM PC CORRECT”
'BR IF YES
:ERROR, CRAM PC IS no G
:LO0P Y0 3% IF Sud9=1

:NEW SCOP1

:NEXT WORD IS INSTRUCTION, ROMCLK PC=530Y4
:START AT ROM PC=6

*NEXT uoag IS INSTRUCTION ROMCLK PC=5304
LJUMF TO ROM

:R4=CRAM PC tLSB 8 ssz*

:EXPECTED DATRA

: IS ROM PC CORRECT”

'BR IF YES

:ERROR, CRAM PC IS WRONJ

:Lo0P Yo s§ IF suS3=Y

4

3204
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CZCMH.PLI

MACY1l 27(1006?
09-CEC-7E 14:59

224006

0240.0
024916
024024

024032
024034
C24042
024044
024050
024050

1044CC

012737
Q12737
012737

104412
032737
001457
004737

0o4737
104414
100400
104424
115377
004737
06037

120504
001401
104705
104401
01£737

004737
104414
100403
1C4414

012737

004737
104414
100406
109414
105128

14-DEC-76

0GoO3u
Cs-20M
024050

100000
035B5SH
035476

035550

024110
035476

C35550

024150
035476

001226
QClz2le
001220

001366

gc1220

16:32_ PHAGE 6C
cRAM JUMP TESTS

TST34:

13:

2s:
3%:

43:
5%:

K1B

SCOPE

:SCOPE THIS TEST

PRGE :

DHEHHHHHHHHEHHHHEEOHH . TEST 34 BRI RN AR R R AR A4 R4 42
: ¥CRAM_TEST OF JUMP(I) ON_C BIT SET MICRO-PROCESSOR INSTRUCTIGN.
ISET THE C BIT, PERFORM THE JUMP INSTRUCTION,
¥/ERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

&IN THE LOCATION IT IS AT. THIS INSTRUCTION LOARDS THE

:#BR WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS PCINT
:¥THE BR DATA IS MOVED TO PORT4. IF THIS DATA_IS CORRECT,

:¥THE JUMP WAS SUCCESSFUL,

*THEN PORTY WILL CONTAIN'A 37
SHERERIRERFRFRREREREREREE SRR AR RE R AR SRR RN ERERE R AR AL RS

. TEST 3H

Moy #34, TSTNO
MOV sTst3s NeExT
MOV $13.L0LK

MSTCLR
BIT #BIT1S,STATI
BEQ 6$+2

JER PC,MEMSET

IF THE JUMP WAS UNSUCCESSFUL

;:R1 CONTARINS BRSE DMC1l ADDRESS

MQSTER CLERR DMCI!
:IS IT CRAM?

;SKIP TEST IF NO
:SET MEM AND RAM

JSR PC,SETC :SET THE C BIT’

ROMCLK

100400

ROMCLK

114377 <400x2>
JSR PC.RAMDAT
377

cMPB RS,R4

BEG 28’

HLT S

SCOPI

MOV #33,L0CK

:NEXT WORD IS INSTRUCTION,
:START AT ROM PC=0

*NEXT WORD IS INSTRUCTION,
: JUMP TO ROM PC OF 1777
:RY=CRAM PC (LSB 8 BITS)
*EXPECTED DATA

: IS ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC 1S WRONG
L 00P Y0 18 IF SWD9=!
:NEW SCOP1

JSR  PC,SETC ;SET ThE C BIT’

ROMCLA

100403

ROMCLK

éS PC,RAMDA
cMPB RS.RY
BEQ 43

HLT S

SCOP1

MOV ¥58, LOCK

;NEXT WORD IS INSTRUCTION,
:START AT ROM PC=3
:NEXT WORD IS INSTRUCTION,

108000!(400*2)0 ?JJHP TO'ROM PC OF O

:R4=CRAM PC (LSB 8 BITS)
:EXPECTED DATA

IS ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC IS WRONG
:L0OP t0 3% IF SWG9=1
:NEW SCOP1

JSR PC,SETC ;SET THE C BIT®

104125? <40022>

;NEXT WORD IS INSTRUCTION,
:START AT ROM PC=6

: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%

gz2cs

- — an —

. e —— apan . m-
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MM  MACTil 27(1008) 14-DEC-76 16:32 PAGE 61 PRGE: 020&
MH.P11  09-DEC-75 14:59 CRAM JUMP TESTS

3094 CS%I?B 004737 035550 ISR PC,RAMDAT :R4=CRAM PC (LSB 8 BITS)

3095 034170 000125 125 'EXPECTED DATA

303; oe:igs éagaoq SEPB R§,R4 ;12 REMYEC CORRECT?

3899 8 4176 18408§ HL ? EERRSR caqn PC IS WRONG

3099 024200 104401 bS: SCOP1 :L0OP t0 5§ IF SWS9=1

3100 32+202 104400 SCOPE :SCOPE THIS TEST

3%

3103 o 330303 3 3 38 33 3 38 36 30 3 3 3 36 36 3 3 3 3 3 3 % TEST 35 REEERAXEEXARREXEXEXEEALRRLES

3154 : #CRPM TEST OF JUMP(I) ON Z BIT SET MICRO-PROCESSOR INSTRUCTION.

3105 '%SET THE 2 BIT, PERFORM THE JUMP INSTRUCTION

3106 : *VERIFY THE JUMP DID OCCUR BY CLOCKING THE INSRUCTION

3197 :#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

3108 :#8R WITH THE LOWEST B8 BITS OF THE CRAM PC. AT THIS PCINT

2109 :#THE BR DATA IS MOVED TO PORT4. IF THIS DATA IS CORRECT,

3110 : ¥THE JUMP WAS SUCCESSFUL. IF THE JUMP WRS UNSUCCESSFUL

3111 :¥THEN PORTY WILL CONTRIN A 37

gi %g - Y Y 2222322222222 3322222322 2322222223222 2222332322323 28

giig . TEST 35

311; 024204 012737 000035 0CL1226 TST35: MOV #35, TSTNO

3117 024212 012737 024400 001216 MOV 875136 NEXT

3118 024220 012737 084244 001220 MOV 213, L08K .

3119 :R1 CONTAINS BASE DMCl1 ADCRESS

3:20 Q24226 104412 MSTCLR :MASTER CLEAR DMC1l

3121 024230 032737 105000 001366 BIT #BIT15,STATL : 1S IT CRAM?

2122 024236 001457 BEQ 63+2 :SKIP TEST IF NO

3133 024240 004737 035854 ISR PC,MEMSET :SET MEM AND RAM

2124 024ouN 13:

3125 024244 004737 035514 JSR PC,SETZ ;SET THE 2 BIT’

3159 4539 i Y41y ngnc K ;n;xr WORD 55 NSTRUCTION, ROMCLK PC=5304
1 Y o4da 100400 :START AT ROM PC=0

3128 024254 10441M RGMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304

3129 (24256 115777 1143771 <400%3> :JUMP TO ROM PC OF 1777

3130 (024260 004737 035550 ISR PC,RAMDAT :R4=CRAM PC (LSB 8 BITS)

3131 024264 0003 377 EXPECTED DATA

3132 024266 120504 CMPB  RS,RY IS ROM PC CORRECT?

3133 024270 001401 BEQ 8 :BR IF YES

3134 024272 104005 HLT 5 :ERROR, CRAM PC IS WRONG

3135 024274 104401 23: SCOP1 , :LooP to 1§ IF suD9=!

313t 0Oc427e 012737 024304 501220 MOV 3%, LOCK :NEW SCOP1

2137 024304 33:

3138 024304 004737 0355!4 JSR PC,SETZ ;SET THE 2 BIT’ ,

3139 024310 104MIN ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

2140 0243]12 100403 100403 :START AT ROM PC=3

2:41 024314 104414 ROMCLK 'NEXT WORD IS INSTRUCTION, RIMCLK PC=5304
2142 024316 101400 100000 <400%3> :JuMP TO'ROM PC OF O

3143 024320 (004737 035550 JSR PC,RAMDAT :R4=CRAM PC (LSB 8 BITS:

2144 024324 000000 0 EXPECTED DATA

3145 024326 120504 CMPB  RS,RH4 : 1S ROM PC CORRECT?

3146 024330 001401 BEQ 4§ :BR IF YES

3147 024332 104005 HLT 5 ERROR, CRAM PC IS WRONG

3148 024334 104401 4§: SCOP1 :LOOP Y0 3% IF Swd9=1

Z.43 024338 012737 024344 09122C MOV 58, LOCK :NEW SCOPI



MLB

OZCMH _ MACYLl 27(1006) 14-DEC-7b 16:32_ PRGE b2 PRGE: 0207
CZ0MH.PLL 09-DEC-7S 14:59 CRAM JUMP TESTS
3150 Q2434 cs:
BISé ”54344 4737 035514 JSR PC.SETZ ;SET THE Z BIT’
3153 824350 104414 . ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
3153 024352 100406 100406 ; START AT ROM PC=6 A
3154 024354 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, RCMCLK PC=S5304
3155 024356 108525 104125 <400x3> ; JUMP_TO ROM PC OF 525
3186 024360 004737 035550 JSR PC,RAMDAT ;R4=CRAM PC (LSB B8 BITS)
3157 Q243eM 000125 125 ;EXPECTED DARTA
3158 024366 120504 CMPB  RS,RY ;IS ROM PC CORRECT?
3159 024370 001401 BEQ 63 ;BR_IF YES .
3160 024372 104005 HLT S ;ERROR, CRAM PC IS WRONG
3161 Q24374 10440l 6s: SCOP1 ;LOOP 0 5§ IF SWS9=1
g%gg 024376 104400 SCOPE ;SCOPE THIS TEST
3164
2185 JERRRREXRRRRRREFRFRRRERERER TEST 30 HMERHREERHREREREHEXEERRER
3166 :¥CRAM_TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTICN.
3187 +¥SET THE BRO BIT, PERFORM THE JUMP INSTRUCTION
3168 ' ¥VERIFY THE JUMP'DID OCCUR BY CLOCKING THE INSRUCTION
3189 :#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE
3170 ;¥BR_WITH THE LOWEST B BITS OF THE CRAM PC. AT THIS POINT
3171 ; #THE BR DATA IS MOVED TO PORTY. IF THIS DRTA IS CORRECT,
3172 :¥THE JUMP WARS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL
3173 ; ¥THEN PORTY WILL CONTRIN A 37
gi;g S0 EREHEHEREE RO O R R R R AR R R Y
2176 : TEST 3b
3177 §mmm e —
3172 G24400 012737 000036 001226 TST36: MOV #36, TSTNQ
3:79 Q24406 012737 024574 0O0l16 MOV 875137 NEXT :
3180 024414 012737 024440 001220 MOV 818, LoCK
318! ;R1 CONTRINS BASE DMC1! ADDRESS
3182 024422 104412 MSTCLR ;MASTER CLEAR DMC!11
3183 024424 032737 100000 001366 BIT #BIT15,STAT] : IS _IT _CRAM?
3184 Q24432 0C1457 BEQ bS+2 ; SKIP TEST IF NO
3185 024434 004737 035654 JSR PC,MEMSET ;SET MEM AND RAM
3186 24440 18:
3187 024440 004737 035446 JSR PC,SETBRO ;SET_THE BRO BIT’
3188 024444 104414 ROMCLK ;NEXT _WORC IS INSTRUCTION, ROMCLK PC=5304
glgg 4446 100400 A 0400 ; START AT R?H PC:? R
l Y450 104414 MCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
3191 024452 116377 1143771 <4004 ;JUMP_TO ROM PC OF 1777
3192 024454 004737 035550 JSR PC,RAMDART ;R4=CRAM PC (LSB 8 BITS)
3193 1460 000377 377 ;EXPECTED DRTR
3194 Q24462 120504 CMPB RS,R4 ; IS ROM PC CORRECT"
3195 (024464 001401 BEQ 28 ;BR_IF YES
319 024466 104005 HLY S ;ERROR, CRAM PC IS WRONG
3197 024470 104401 2s: SCOP1 ;LoOP To 13 IF sug9=1
3l 8:;7 012737 (024500 001220 35 MOV #38,L0CK yNEW SCOP1
3200 024500 004737 035446 JSR PC,SETBRO ;SET _THE BRO BIT®
3585 85:?84 1044 1Y RSMC ;N;XT WORD IS INSTRUCTION, ROMCLK PC=S304
b 100403 100403 ;START AT ROM PC=3
3203 024510 104414 ROMCLK ;NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
3204 Qg4sle 102000 100000 <400¥4> :ZUMP TO ROM PC OF O

3205 Q24514 (004737 (028580 JSR PC,RAMCAt :R4=CRAM PC (LSB & BITS;



DZOMH

DZOMH.PLL

3206
3207
3208
3208
321

3211
3212
3213
3214
3215
3216
3217
3218
3219
3220
3e2l

22E0
2ebl

MACY11l 27(10ub)
09-DEC-7S 1M

024520
024522
024524
024526
024530
024532
024540
N24540
024544
024546
024550
D24552
024554
024560
024562
024Se4
024566
024570
024572

024574
024602
024610

024616
024620
024626
0c4630
024634
024634
024640
024642
C2464Y
024646
024650
024654
024656
024660
Q24662
024664
024666
02474

000000
120504
001401
104005
104401
012737

004737
104414
100406
104414
106125
004737
000125
120504
001401
104005
104401
104400

012737
012737
0i2737

1044]12
032737
001457
004737

004737
104414
100400
104414
116777
004737
000377
120504
001401
184005
104401
012737

lggDEC 76 16:32 PAGE 63

024540 001220
035446

035550

000037
024770
024634

001226
00l2l16
001220
100000
035654

035454

001366

035550

024674 001220

CRAM JUMP TESTS

4§
S8:

6%:

TST37:

1%:

es:
33:

BO1

0

CMPB RS,RY
BEQ 4§’
HLT 5
SCOP1

MOV #58,LOCK
JSR PC,SETBRO

ROMCLK

100406

ROMCLK

104125 <400%4>
JSR PC,RAMDAT
125

CMPB RS, R4
BEQ 68’
HLT 5
SCOP1

SCOPE

PAGE: 0208

:EXPECTED DATA
IS ROM PC CORRECT?

:BR IF YES

*ERROR, CRAM PC IS unonc
:LooP Y0 33 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

: RY=CRAM PC (LSB 8 BITS)

‘EXPECTED DAT

: 1S ROM PC connecrv

:BR IF YES

:ERROR, CRAM PC 1S5 WPONG

:L00P t0 58 IF SWg9=1

:SCOPE THIS TEST

JHEERHERERXERRREREARXRXRAREE TEST 37 RHERAXEFHEEFREREREEALLERENE
*CRRM 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 POINT

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

*THE JUMP YRS SUCCESSFUL, IF THE JUMP WRS UNSUCCESSFUL

*THEN PORTY WILL CONTAIN'A 37
SRR EHEREREIH IR RRE AR R R R ERRRE IR E R R R IR LR RN

. TEST 37

MOV #37, TSTNO

MOV ¢Tstup NEXT

MOV 18, LOCK
MSTCLR

BIT CBITIS START!

BEQ §+2
JSR PC MEMSET

JSR  PC,SETBRL
ROMCLK

100400

ROMCLK

1143771 <400%5)
ISR PC,RAMDAT

377

cMPB RS,R4
BEQ 28’
HLT S
SCOP!

MOV %38, LOCK

;R1 CONTRINS BRSE DMCl1l RDDRESS
:MASTER CLERR DMC!1

+1S 1T CRAM?

iSKIP TEST IF NO

:SET MEN AND RAM

:SET THE BR1 BIT’
:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0

:NEXT WORD IS INSTRUf.ION ROMCLK PC=5304
:JUMP TO ROM PC OF 1

RY=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

:IS ROM PC CORRECT?

‘BR_IF YES

:ERROR, CRAM PC IS WRONG

:Lo0OP t0 1S IF SWD9=1

:NEW SCOP1

- — e ——

- — —— -




DZOMH

ODZOMH. P11

3262
3263
3264
3265
3265
3267

MACY11l 27(1006)
09-DEC-76 1M4:59

024674
024700
024702
024704
024706
024710
024714
024716
0c4720
0eu7ee
024724
024726
024734
024734
024740
024742
024744
024746
024750
024754
024756
024760
024762
024764
024766

0477
£e4776
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
10400S
104401
104400

012737
012737
012737

104412
032737
001457
004737

004737
104414
100400
104414
117377
004737
000377

035454

035550

024734
035454

032550

000040
025164
025030
100000
035654

035462

035580

14-DEC-7b

001220

001226
001216
001220

001366

16:32_ PAGE &M

CRAM JUMP TESTS

4s:
S H

es:

TSTYO:

19:

COl

JSR PC,SETBRI
ROMCLK

PAGE: 0209

;SET_THE BR] BIT’

s NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
s START AT ROM PC=3

tNEXT WORD IS INSTRUCTION, ROMCLK PC=5304

100000° (400%5> . JUMP TO'ROM PC OF
JSR PC,RAM ;RY

100403

ROMCLK

] oAt
CMPB  RS,RY

BEQ 4§’

HLT 5

SCOP1

MOV #58, LOCK

JSR PC,SETBRI
ROMCLK

100406

ROMCLK

104125 <40CxS»
JSR PC,RAMDAT

125
CMPB RS,RY

BEQ 63
HLT S
SCOP1
SCOPE

0
=CRAM PC (LSB 8 BITS)
:EXPECTED DATA
: IS ROM PC CORRECT?

:BR_IF YES
'ERROR, CRAM PC IS WRONG
:L0OP t0 38 IF SWD9=1

:NEW SCOP1

:SET THE BR1 BIT"
*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:STRRT 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

: 1S ROM PC connscr¢

:BR IF YES

‘ERROR, CRAM PC IS WRONG

sL00P 0 58 IF SWS9=1

:SCOPE THIS TEST

JHEEHEBRE AR SRR R RRRAR AR R TEST HO EREEAXEEXXRAAXEEXREXXRAREAES
*CRRH TEST OF JUMP(I) ON BRY SET HICRO-PROCESSOR INSTRUCTICN.

:¥SET THE BRY BIT, PERFORM THE JUMP INSTRUCTIO
#VERIFY THE JUMP'DID OCCUR BY CLOCKING THE Iﬁshucrron
:#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

;%8R WITH THE LOWEST 8 BITS OF THE CRAM PC. AT THIS POINT
'#THE BR DATA IS MOVED TO PORTY. IF THIS DATR IS CORRECT,
s #THE JUMP WAS SUCCESSFUL, IF THE JUMP WAS UNSUCCESSFUL

!THEN PORTY WILL CONTAIN'A 37

SRERERRBRERNEERFREERERERRREEREERERRREREREREREERERRERXRLERLRRERE

; TEST 4O

fov 40, TSTNO
MOV s7ST41, NEXT
MOV 818, LOCK

;R1 CONTRINS BASE DMCl1 RDDRESS

MSTCLR :MASTER CLEAR DMC1!
BIT #BIT1S,STARTL :1S IT CRAM?
BEQ 6$+2 :SKIP TEST IF NO

:SET MEM AND RAM
;SET_THE BR4 BIT’

JSR PC,MEMSET
JSR PC,SETBRY

&

ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100400 :START AT ROM PC=0
ROMCLK NEXT WORD IS INSTRUCTION ROMCLK PC=5304
1143771 <400%6) : JUMP_TO ROM PC OF 1

JSR PC,RAMDAT :R4=CRAM PC (LSB 8 BITS)
377 :EXPECTED DATA




DZ0MH

DZOMH.P11

3318
3319
3320

MACY1l 27(1006)
09-DEC-76 14

025052
025054
025056
025060
025062
025070
025070
025074
025076
025100
0esl0e
025104
025110
Q25112
025114
025116
025120
gesSig2
025130
025130
025134
025136
025140
025142
025144
025150
025152
025154
025156
025160
025162

025164
025172
025200

025206
025210
025216
025220
025224
025224

120504
001401
10400S
104401
012737

004737
104414
100403
104414
103000
004737
000000
120504
001401
10400S
104401
012737

004737
104414
100406
104414
107125
004737
0001eS
120504
001401
104005
104401
104400

004737
004737

lggDEC-"E 16:32_ PAGE 65

CRAM JUMP TESTS

29%:
025070 001220 %
035462 )
035550

49
025130 001220 s
035462 '
035550

6%:
000041 001226
025360 00:216
625224 051220
100000 001366
035654

1%:
025470

TSTH1:

DOl

PAGE :

CMPB  RS,RY .15 ROM PC CORRECT?

BEQ 2% 'BR IF YES

HLT 5 s ERROR, cnnn PC IS WRONG

SCOP1 :LOOP *0 18 IF SWD9=1

MOV 838, LOCK :NEW SLOP1

ISR PC, SETBRY -SET THE BRY BIT’

ROMCLK : NEXT uono IS INSTRUCTION, ROMCLK PC=5304
100403 :START AT ROM PC=3
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100000-<400*s> - JUMP TO'ROM PC OF O

JSR PC, RAMDAY s R4=CRAM PC (LSB 8 BITS)

0 s EXPECTED DATA

CMPB  RS,RY + IS ROM PC CORRECT?
BEQ 4§’ B8R IF YES
HLT S :ERROR, CRAM PC IS WRONG
SCOP1 LOOP ?o 35 IF SW09=1
MOV #5$, LOCK 'NEW S

JSR PC, SETBRY :SET THE BRY BIT’
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
100406 :START AT ROM PC=b
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
104125 <400%6) : JUMP_TO ROM PC OF 525
ISR PC, RAMDAT :R4=CRAM PC (LSB 8 BITS)

125 :EXPECTED DATA
CMPB  RS.RY - IS ROM PC CORRECT”
BEQ X :BR IF YES
HLT 5 :ERROR, CRAM PC IS WRONG
SCOP :LooP to 58 IF SW59:=1
SCOPE :SCOPE THIS TEST

sREEARHERAERERHEREHAXRERAREE TEST Y1 HHRRHHEREAEEHERRELEERERERRE
:¥CRAM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION.
*SET THE BR7 BIT, PERFORM THE JUMP INSTRUCTION

s #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 PJINT

; ¥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
CERERERNEREENERRE IR RERE AR AR R AL IR RERRF R R BRI R R AR RN AR RN AR Y

. TEST 41
MOV 841, TSTNO
MOV #75t42, NEXT
MOV #18,L00K
:R1 CONTAINS BASE DMCIl ADDRESS

MSTCLR :MASTER CLEAR DMC1l
BIT #BIT15,STATI : 1S IT CRAM?

BEQ 63+2 :SKIP TEST IF NO
JSR PC,MEMSET :SET MEM AND RAM
JSR PC,StTBR7 :SET THE BR? BIT®

ge10




DZDMH

DZOMH.PL1

3374
3375
337

337

3378
3379
3380
3381

3355

3384

MRCY1l 27(1006)
09-DEC-76 14

025230
e
025240
Q25244

025246
025250

geese]

025256
025264
025264
025270
025272
025274
025276
025300
025304
025306
025310
025312
025314
025316
025324
025324
025330
025332
025334
025336
025340
025344
025346
025350
025352
C2s354
02535¢€

104414
100400
1044)4
117777

004737
000377
120504
e
)|

184983
012737

004737
104414
100403
104414
103400
004737
000000
120504
001401
104005
104401
012737

004737
104414
100406
104414
107525
004737
000125
1205C4
001401
104005
104401
104400

l;gDEC -76 16:32 PAGE 66

035550

025284
035470

035550

025324
035470

035850

001220

0c1220

025360 012737 000042 001226
025366 012737 025554 001216
025374 012737 025420 001220

CRAM JUMP TESTS

c9%:
33:

4%:
ce:

bS:

TSTYE:

EO1

PAGE: 0211
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=530H4
100400 :START AT ROM PC=0
ROMC&K ‘NEXT ugRB énsrnugr;on ROMCLK PC=5304
114377 <4007 JUMP OM
JSR PC,RAMDAT *RY=CRAM PC (LSB 8 BITS)
377 :EXPECTED DATA
CMPB RS, R4 1S ROM PC CORRECT?
BEQ 2%’ ‘BR IF YES
HET 3 ERROR CRAM PC IS WRONG
SCOoP! P t0 18 IF SW09=1
MOV #3%,LOCK NEN SCOP1
JSR PC,SETBR? :SET_THE BR?7 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%7> :JUMP TO'ROM PC OF O
JSR PC,RAMDAt : R4=CRAM PC (ESB 8 BITS)

0 :EXPECTED DAT

CMPB  RS,RY : 15 ROM PC CORRECT?

BEQ 4§’ :BR_IF YES

HLT g 'ERROR, CRAM PC IS WRONG

SCOP1 :LOocP Yo 3§ IF SWD9=1

MOV #5%, LOCK :NEW SCOP1

ISR PC,SETBR? :SET_THE BR? BIT"

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK FC=5304
100406 :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,RY 1S ROM PC CORRECT?

BEQ 3 :BR_IF YES

HLT 5 !ERROR, CRAM PC IS WRONG

SCOP! :L0ooP Yo 58 IF sws9=1

SCOPE 'SCOPE THIS TEST

JRERERERRERRFRRERARRRXRAEHRE TEST H2 HEREHNHRARNRERHERARRARREAF £
!CRQH TEST OF JUMP(I) ON C BIT SET MICRO-FROCESSOR INSTRUCTICM.
lCLEﬂR THE C BIT, PERFORM THE JUMP INSTRUCTION,

*VﬁR%EY [Hg %?MP DID gogTOC$U? BYNC%gﬁé%NgNTHE 6NSTRJCT'ON

. ¥

én u1§u 9 E 8us§1 5 BITS oF ?Hé Ennn Pé * ? ?s PSINT

*THE BR DATAR 1S MOVED TO PORTH. IF THIS DATA IS CORRECT

*THE CRAM PC 1S CORRECTY, IF THE CRAM PC IS NOT RIGHT,

*THEN PORTY CONTRINS R 37
X232 IS SIS S22 SIS IIIIIIZIISLI SIS 2L

; TEST 42

hov 842, TSTNO
MOV #7543, NEXT
MOY 21§, 08K

:R1 CONTRINS BRSE DMC!] HDDRESS

- ———

—— s m e o we

——



CZOMH

DZOMH.PLL

3430
3431
3432
3433
3534
3435
3436
3437
3438
3439
3440
3441
3442
3443
3444
3445
3445
3447
3448
3449
3450
345]
3452
3453
3454
455
3456
3457
3458
3453
3460
3461
3462
3463
HEY
34ES
3466
3467
3468
3463
3470
3471
473
3473
474

MACYIl 27(1006)
09-DEC-75 1M

025402
025404
02c412
0zS414
g2s5420
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
02554
025526
025530
025532
025534
025540
025542
025544
025546
025550
025552

104412
032737
001457
004737

004737
104414
100400
104414
115377
004737
000001
120504
001401
10400S
104401
012737

004737
104414
100403
104414
1C1000
004737
000004
120504
gol401
10400S
104401
012737

004737
104414
100406
1049414
105125
004737
000007
120504
001401
10400S
104401
104400

100000 001386

035654
03S430

03555C

025460
035430

035550

025520
035430

035550

14-DEC-76
:59

001220

001z2C

16:32  PRGE 67

CRAM JUMP TESTS

19:

2%:
39:

4$:
5§%:

69:

FO1

MSTCLR
BIT #BITIS,STATI
BEQ  B£§+2

JSR  PC,MEMSET

JSR PC,CLRALL

ROMCLK

100400

ROMCLK

114377! <400%2>
{SR PC,RAMDAT
CMPB RS,RY
BEQ 23’

HLT S

SCOP1

MOV $38,LCCK
JSR PC,CLRALL

MCLK NEXT
100000'(400*2) - JUMP TO’ ROM PC

JSR PC, RAMDAY

y
CMPB RS, R4
BEQ 43’
HLT S

SCOPI
MOV %58, LOCK

JSR PC,CLRALL

ROMCLK
100406

ROMCLK

1041251 (400%2>
J5R PC, RAMDAT
CMPB  RS,RY

BEQ 68

HLT S

SCOPL

SCOPE

PRGE .

;MASTER CLEAR DMC11
1S IT CRAM?

tSKIP TEST IF NO
:SET MEM AND RAM

;CLEAR ALL CONDITIONS

sNEXT_WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
: JUMP_TQ ROM PC OF 1777

:R4=CRAM PC (LSB B BITS)

:EXPECTED DRTA

;1S POM FC CORRECT?

:BR_IF YES

ERROR, CRAM PC IS WRONG
+L00P 10 18 IF SWD9=1
:NEW SCOP1

;CLEAR ALL CONDITIONS

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
STRRT AT ROM PC=3

HORD 65 INSTRUCTION, ROMCLK PC=5304

: R4=CRAM PC (LSB 8 BITS)
:EXPECTED DATA

:1S ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC IS WRONG
:L00P Y0 3% IF SW09=1
:NEW SCOP1

:CLEAR ALL CONDITIONS

INEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=6

*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
JUMP YO ROM PC OF 525

:R4=CRAM PC (LSB 8 BITS)

- EXPECTED DATA

: IS ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC IS WRONG

:LooP to 5% IF SWS9=1

:SCOPE THIS TEST

SERERERFRERRFREFRRERRARERREEE TEST H3 HEHHHHHREEEEERIHEREREEER 1R
*CRRM TEST OF JUMP(I) ON 2 BIT SET MICRO-PROCESSOR INSTRUCTION.
lCLEQR THE Z BIT, PERFORM THE JUMP INSTRUCTION,

iVERIFY 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 PORTY. IF THIS DATA IS CORRECT

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

!THEN PORTH CONTAINS A 37
CRERRAREBEREREERELEERELEEEXELEE AR EERRERERE R R EREREERRERRZREAARERD

gz2le

E— - - -

- e e ——




DZDMH

DZOMH.PLL

3486
3487
3488
3489
3430
3491
3492
3493
3494
3495
3496
3497

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
gese42
025644
025646
025654
025654
025660
025662
025664
025666
025670
025674

- o g guy

025746

004737

004737
104414
100400
104414
115777
004737
000001
120504
001901
104005
104401
012737

004737
104414
100403
104414
101400
004737
000004
120504
00140l
104005
1G4401
012737

004737
104414
100406
104414
105525
004737
000007
120504
001401
104005
104401
104400

14-DEC-76 16:32 PRGE 68

000043
025750
025614

100000
035654
035430

035550

025654
035430

035550

025714
035430

035550

s e Pee
o

J01366

001220

001220

CRAM JUMP TESTS

TSTH3:

cs:
3%:

43:
£s:

ES:

GO1

; TEST 43

MOV $43, TSTNO
MOV #TSHyld NEXT
MOV 15,L00K
MSTCLR

BIT #8IT15,STATI
BEQ Bg+2

JSR PC,MEMSET
JSR PC,CLRALL
ROMCLK

100400

ROMCLK
114377'<400*3>
{sn PC,RAMDAT
CMPB  RS,RY "
BEQ 2%

HLT 5

SCOP!

MOV #3%,LOCK
ISR PC,CLRALL
ROMCLK

100403

ROMCLK
100000'<400*3>
5sn RamMpAt
CMPB Rs.Rq

BEQ 43

HLT 5

SCOP1

MOV %53, LOCK
JSR PC,CLRALL
ROMCLK

100406

ROICLK

1841251 (400%3>
gsn PC,RAMDAT
CMPB  RS,RY

BEQ B

HLT 5

scoP!

SCOPE

PAGE .
sR1 CONTAINS BASE DMC11 ADCRESS
:MASTER CLEAR DMC11l
+1S 1T CRAM? /

SKIP TEST IF NO
:SET MEM AND RAM

:CLEAR ALL CONDITIONS
NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=0 .
sNEXT WORD IS INSTRUCTION ROMCLK PC=5304

: JUMP TO ROM PC OF 1

:R4=CRAM PC (LSB 8 9115)

: EXPECTED DATA

: 15 ROM PC CORRECT?

!BR IF YES

:ERROR, CRAM PC IS WRONG

:LOOP 10 1§ IF SW09=1

sNEW SCOP1

;CLEAR ALL CONDITIONS

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=3

NEXT WORD éS INSTRUCTION, ROMCLK PC=5304

: JUMP TO'ROM PC OF

:R4=CRAM PC (LSB 8 BITS}
:EXPECTED DATA

: 1S ROM PC CORRECT?

‘BR IF YES

:ERROR, CRAM PC IS WRONG
: L 00P ?o 3% IF SW09=1
:NEW SCOP1

:CLEAR ALL CONDITIONS
*NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
:START AT ROM PC=6

:NEXT WORD IS INSTRUCTION, ROMCLK PC=530M
:JUMP TO ROM PC OF 525

:R4Y=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

IS ROM PC CORRECT”

:BR IF YES

- ERROR cnnn PC 1S WRONG

' L0OP 10 5§ IF SiS9=l

:SCOPE THIS TEST

s HAHHEHERERIEE AR EEREEHEREE IR TEST HY HEEREEXEEAXEEEXFEFARERAEREE
! ¥CRAM TEST OF JUMP(I) ON BRO SET MICRO-PROCESSOR INSTRUCTION.
*bLERR THE BRO BIT, PERFORM THE JUMP INSTRUCTION

' *VERIFY THE JUMP DD NOT OCCUR BY CLOCKING THE INSTRUCTION

t#IN THE LOCATION IT IS AT. THIS INSTRUCTION LOADS THE

0212

. e ee——— - r——————— o



ODZDMH

DZOMH.PLL

3542
3543
3544
3545
3545

MACY1l 27(1006)

025750
025756
025764

025772
025774
026002
026004
026010
026010
026014
02601¢&
026020
026022
826054

26030
026032
026034
026036
026040
026042
026050
026050
026054
026056
026060
026062
026064
026070
0es072
026074
026076
026100
026102
026110
026110
02611y
026116
026120
Q26122
0261e4
026130
026132
026134
026136
02640
Jeeise

012737
012737
012737

104412
032737
001457
004737

004737
1049414
100400
104414
116377
04737
00001
120504
001401
104005
104401
012737

004737
104414
100403
104414
102000
004737
000004
120504
001401
104005
104401
012737

004737
104414
100406
104414
106125
004737
000007

104401
104430C

14-DEC-76 16:
09-DEC-7E 14:59

0CO044
02blud
026010

100000
035654
035430

035550

026050
035430

035550

026110
035430

035580

001226
001216
001220

001366

001220

001220

32_ PAGE 69
CRAM JUMP TESTS

TSTYY:

1%:

e3:
3%:

4g:
cs:

B3:

HO1

PRGE :

;#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
IF THE CRAM PC IS NOT RIGHT,

: #THE CRAM PC IS CORRECT

*THEN PORTY CONTAINS R 37

CHEERERREREREEEEFXEREREEELEREXEEELZRERXEELXFXRELEXRRRELLELELELS

: TEST 44
MoV $44, TSTNO
MOV s7stus NEXT
MOY $18, LOCK
MSTCLR

BIT #8IT15,STAT!L
BEQ 63+2

ISR PC,MEMSET
JSR PC,CLRALL
ROMCLK

100400

ROMCLK

114377 <400%4)
{sn PC,RAMDAT
CMP8  RS,RY

BEQ o’

HLT 5

SCOP1

MOV $3%.LOCK
JSR PC,CLRALL
ROMCLK

100403

ROMCLK

100000! <400¥4> : JUMP TO'
gsn PC, RAMDAY
CMPB  RS,.R4

BEG 43

HLT g

SCOP1

MOV 5% . LOCK
JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <4O0¥4)>
gs PC,RAMOAT
CMPB  RS,RY

BEQ 63

HLT 5

SCOP1

SCOPE

;R1 CONTAINS BASE DMC11 ACDRESS

MRSTER CLEAR DMCL1

IS CRAM?
: 5K IP TEST IF NO
SET MEM AND RAM

:CLEAR ALL CONDITIONS
:NEXT WORD IS INSTRUCTION,
START AT ROM PC=0

*NEXT WORD IS INSTRUCTION,
:JUMP TO ROM PC OF 1777

: R4=CRAM PC (LSB 8 BITS)
'EXPECTED DAT

: IS ROM PC connscrv

‘BR IF YES

ERROR, CRAM PC IS WRONG
:LooP t0 1S IF SW09=1

:NEW SCOP1

-CLEAR ALL CONDITIONS
:NEXT WORC IS INSTRUCTION,
:START AT ROM PC=3

:NEXT WORD IS INSTRUCTION.,
ROM PC OF O

- R4=CRAM PC the 8 BITS)
:EXPECTED DAT

1S ROM PC LORRECT?

:BR IF YES

ERROR, CRAM PC IS WRONG
:LooP Yo 3% IF sW03=1

:NEW SCOP!

;CLEAR ALL CONDITIONS
:NEXT_WORD IS INSTRULTION
:START AT ROM PC=6

NEXT WORD IS INSTRUCTION,
; JUMP_TO ROM PC OF 525
:R4=CRAM PC (LSB 8 BITS)
:EXPECTED DATA

; IS ROM PC CORRECT”

:BR IF YES

: ERROR, CRAM PC IS WRONG
:LOOP 0 5% IF SWS3=!
: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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OZ0MH

DZOMH.P1L

3648
3849
3880

3EC1

Ur‘-‘
3ece
2ESS

MACYLl 27(1306)
09-DEC-7S 14:59

026144
026152
026160

026166
026170
026176
026200
026204
026204
026210
g0z2e2le
026214
026216
026220
026224
026226
026230
026232
026234
026236
026244
026244
026250
026252
026254
026256
02260
026264
026266
026270
026272
026274
026276
026304
Q2E30Y4
02€310
026312
02e314
026316
02e320
oce224

012737
012737
012737

104412
032737
001457
004737

0g4737
104414
100400
104414
116777
004737
000001
120504
0C1401
104005
104401
012737

004737
104414
100403
104414
102400
004737
000004
120504
001401
10408S
104401
012737

004737
104414
100406
104414
106525
004737
000007

14-DEC-76

000045
026340
026204

100000
035654
035430

03555C

026244
035430

035550

026304
035430

038se0

00122¢
00121e
001220

001366

001220

001223

16:32 PAGE 70

CRAM JUMP TESTS

TSTYS:

19:

e H
3%:

4§
c%:

101

PAGE: 021¢

SERRERHHHERARRERAXAXARRRERRE TEST HS XHREREAREAXRREEFEXERELXEERES
*CRQH TEST OF JUMP(I) ON BR1 SET MICRO-PROCESSOR INSTRUCTION.
*CLERR THE BR! BIT, PERFORM THE JUMP INSTRUCTIO

!VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE IﬁSTRUCTION

*IN THE LOCATION IT IS AT, THIS INSTRUCTION LOARDS THE

?R WITH THE &ONEST

R DAT

*THE CRAM _PC IS CORRECT
!THEN PORTY CONTRINS A

BITS OF THE CRAM PC. AT THIS POINT
S MOVED TO PORT4. IF THIS DATA IS CORRECT

A 37

IF THE CRAM PC IS NOT RIGHT,

CRERREREEREEEEELEXXREXLXEXERERERXXELEREXRERLERERLEAEERRLEERERER

;  TEST 45

MoV #45, TSTNO
MOV #7546, NEXT
MOV 818, LOCK

CONTRINS BQSE DMC11 RDDRESS
STER CLEAR DMC!L!
IT _CRAM?
IP TEST IF NO
T MEM AND RAM

§?Ru8bb go¥gé¥$ §ION ROMCLK PC=53C4

:START AT non PC=0
:NEXT WORD IS INSTRUCTION ROMCLK PC=5304
. JUMP TO ROM PC OF 177

:R4=CRAM PC (LSB 8 BITS;

:EXPECTED DATA

1S ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC IS WRCNG

:L00P 0 1§ IF SWD9=1

:NEW SCOP1

CLERR ALL _CONDITIONS

;NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
STRRT AT ROM PC=3

:NEXT WORD IS INSTRUCTION. ROMCLK PC=53CH

:R1
:MA
. IS
§K
:E

2(')

}gg000!<400*5> . JUMP TC'ROM PC OF O

MSTCLR
BIT 8BIT15 STATI
BEQ §+2

JSR PC MEMSET
JSR PC,CLRALL
ROMCLK

100400

ROMCLK

11437 1 (400%C)
{SR PC,RAMDAT
CMPB  RS,RY4

BEQ 2%

MLT S

SCOP1

MOV #3%,L0CK
JSR PC,CLRALL
ROMCLK

100403

ROMCLK

: PC.RAMDAT
CMPB  RS,R4

BEG 4§

HLT g

SCoOP1

MOV 5%, LOCK
JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400%5>

JSR T PC,RAMDAT

-R4Y=CRAM PC (LSB § BITS)
:EXPECTED DATA

: IS ROM PC CORRECT?

BR iF YES

ERROR, CRAM PC IS LIRONG
'LOOP Y0 3% IF SW03=1

*NEW SCOPI

;CLERAR ALL CONDITIONS

:NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
STQRT AT ROM PC=b

sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
: JUMP TO ROM PC OF 525

:R4=CRAM PC (LSB 8 BITS)

:EXPECTED DATA

- - em-e-- W
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DZ0MH

DZOMH.PL1

3704
3705
3706
3707
3708
2703

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

026326
026330
026332
026334
026336

026340
026346
Ucb354

S

026372

026400
026404
0o6406
026410
Qce4ie
026414
026420
026422
02424
026426
026430
0ek432
026440
026440
026444
026446
026450
C26452
0ctH45H
026460
026462
Q2eubH
026456
026470
0eby72
026500
026820

120504
001401
104005
104401
10440C

012737
012737
012737

§33745
001457
004737

004737
104414
100400
104414
117377
004737
000001
120504
001401
104005
104401
012737

004737
104414
100403
104414
103000
004737
000004
120504
001401
10400S
104401
012737

004737

000046
026534
026400

100000
035654
035430

035550

02644C
035430

035850

026500
C25430

14-DEC-76

00136E

001220

001220

16:32  PAGE 71
CRAM JUMP TESTS

6%:

TSTSE:

18:

28
33:

4S:
cs:

JO1

CMPB RS,RY
BEGQ 63
HLY 5
sCoPl

SCOPE

PAGE :

;1S ROM PC CORRECT?
:BR IF YES

* ERROR cnnn PC 1S WRONG
:LOOP t0 5% IF SiE3=1
:SCOPE THIS rssr

*****l!***l*l********l!***l TEST HE HEEEEEEEEXEEXREREFREEELEEES
:¥CRAM TEST OF JUMP(I) ON BRY SET HICRO-PROCESSOR INSTRUCTION.
:%CLEAR THE BRY BIT, PERFORM THE JUMP INSTRUCTIO

*¥VERIFY THE JUMP DD NOT QCCUR BY CLOCKING THE IHSTRUCTION

*¥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 1S CORRECT

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

!THEN FORTY CONTRINS A 37

S HWEREF kI K3 I I3 3 3 33 5 35 3 3 %3 3 3 5 3 3 3 3 39 363 3 33 36 % % 3% % % %%

; TEST 46

MOV #46, TSTNO

MOV s75t47 NEXT
MOV 18, LOCK
H?TCLR

BIT #BIT1G,STAT]
BEQ

63+2
JSR PC.MEMSET

JSR PC,CLRALL
ROMCLK

100400

ROMCLK

114377 <4OCx5>
JS PC.RAMDRT

tvpB RS, R4
BEQ 2%
HT &
SCOP1
MOV~ #38,LOCK
ISR, PC.CLRALL
OMCLK

100403
ROMCLK

;R1 CONTAINS BASE DMCl1 ADDRESS
ISSI R ShERR DMC1l

S IP 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

:RY4=CRAM PC (LSB 8 BITS)

'EXPECTED DATA

1S ROM PC CORRECT?

:BR IF YES

:ERROR, CRAM PC IS unonc

:LooP Y0 19 IF sWis=

:NEW SCOP1

CLEAR ﬂkb OND TéON?

NEXT WO INSTRUCTION, ROMCLK PC=5304
STQPT AT ROM PC=3
:NEXT WORD IS INSTRUCTION, RCMCLK PC=5304

}g0000'<400*6> :JUMP TO'ROM PC OF O

PC,RAMDAY

CMPB RS,R4
BEQ gs

HLT
SCOP1
MOV #58, LOCK

JSR PC,CLRALL

:R4Y=CRAM PC (LSB B BITS)
EXPECTED DATA

1S ROM PC CORRECT"

:BR IF YES

:ERROR, CRAM PC IS WRONG
:L00P 10 3% IF SW09=1

:NEW SCOP1

:CLEAR ALL CONCITIONS

021t
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CZOMH

JZOMH.PL1

MACY1l

026504
026506
026510
gaesSle
026514
026520
026522
026524
026526
0e6530
026532

026534
026542
026550

026556

0e¢2ee

026570
026574
026574

L2656

a7 (10086}
09-DEC-7%

104414
100406
104414
10712

00473

000007
120504
001401
104005
104401
104400

012737
012737
012737

104412

8887 7

00473?

004737
104414
100400
104414
117777
004737
000001
120504
001401
104005
104401
012737

004737
104414
100403
104414

§8i7%9

000004
120504

14-DEC-76

14:59

03555C

000047
026730
026574

100000
035654
035430

035550

026634
035430

035580

001226
001216
001220

001366

001220

16:32 PAGE 72

CRAM JUMP TESTS

£9:

TSTH?:

1%:

23
3%:

KO1

PRGE :
ROMCLK -NEXT WORD IS INSTRUCTION, ROMCLk PC=5304
100406 *START AT ROM PC=b
ROMCLK 'NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
104125 <400%6> t JUMP TO ROM PC OF 525 '
ISR PC,RAMDAT 'RY=CRAM PC (LSB 8 BITS)
7 :EXPECTED DATA
CMPB  RS,R4 +1S ROM PC CORRECT?
BEG 6% ‘BR IF YES
HLT g : ERROR, CRAM PC IS WRONG
SCOP] 'L00P t0 5% IF SWS3=1
SCOPE :SCOPE THIS TEST

THEREERRERUNEHEXRELHAXRRAHER TEET H7 ZREERAFAEERAEELEERERRELEEE4E
*CRQM TEST OF JUMP(I) ON BR7 SET MICRO-PROCESSOR INSTRUCTION.
*CLERR THE BR? BIT, PERFORM THE JUMP INSTRUCTION

: %VERIFY THE JUMP DID NOT OCCUR BY CLOCKING THE Iﬁsrnucrron

*IN THE LOCATION IT IS AT. THIS INSTRUCTION LOARDS

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

*THE BR DATA IS MOVED TO PORTY. IF THIS DRATA 1S CORRECT

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

*THEN PORTY CONTRINS A 37
CRRERREEREEREEEEEREEEEEREEEEEEEEEREEEELEEREEEREEREFEREEELEEREEF

; TEST 47

fov 47, TSTNO
MOV srsfso NEXT

MOV Lotk
:R1 CONTAINS BASE DMC1l ADDRESS
MSTCLR :MASTER CLEAR DMC1l
BIT $B8IT15,STATI +1S IT _CRAM?
BEQ p+2 :SKIP TEST IF NO

SET MEM AND RAM
;CLERR ALL CONDITIONS

JSR PC,MEMSET
JSR PC,CLRALL

ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK P=5304
100400 :START AT ROM PC=0
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5204
1143771 <400%7> : JUNP TO ROM PC OF 1777
JSR PC,RAMDAT :R4=CRAM PC (LSB 8 BITS)
1 *EXPECTED DATA
CMPB  RS,RY : 1S ROM PC CORRECT?
BEQ 2§’ :BR IF YES
HLT 5 :ERROR, CRAM PC IS WRONG
SCOP1 :L00P 10 1§ IF SW09=1
MOV %38, LOCK ‘NEW SCOP1
JSR PC,CLRALL :CLEAR ALL CONDITIONS
ROMCLK :NEXT WORD IS INSTRUCTION ROMCLK PC=5304
100403 START AT ROM PC=3
ROMCLK iNEXT uono IS INSTRUCTION, ROMCLK PC=530M
583000' Q07> JUMP 70" ROM PS

PC, RAMD : R4=CRAH PC (LSB 8 BITS)

:EXPECTED DATA

cnPs RS, RY 1S ROM PC CORRECT?

0217
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0Z0MH

DZCMH.PLL

3766
3767
3768
3769
3770
3771
3772
3773
3774
3775
3776
3777
3778
3779
3780
3781
3782
3783

784

785

MACYLl 27(1006)
09-DEC-7S

026660
026662
026664
026666
026674
026674
026700
026702
026704
026706
026710
026714

026726

026730
026736

026744

027054

001401
104005
104401
012737

0Q4737
104414
100406
104414
107525
004737
000007
120504
00140}
104005
104401
104400

012737
012737

104412
032737
001406
032737
001002
000137
032737
001372

0ig71l

14

I;QDEC 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
801372

001366

001366

CRAM JUMP TESTS

4g:
S%:

63:

TSTS0:

108:

LO1

BEGQ 4%

HLT S

SCOP1

MoV ¥5%, LOCK
JSR PC,CLRALL
ROMCLK

100406

ROMCLK

104125! <400%7>
gSR PC,RAMDART
CMPB RS,RY

BEQ 63’

HLT 5

SCOP1

SCOPE

PAGE :

:BR IF YES
:ERROR, CRAM PC IS WRONG
:L00P 1038 IF SW0S=1

‘NEW SCOPI

;CLEAR ALL CONDITIONS

:NEXT NORD IS INSTRUCTION ROMCLK PC=5304
:START AT R C=6

:NEXT WORD IS INSTRUCTION ROMCLK PC=5304
: JUMP_TO ROM PC OF 525

tR4=CRAM PC (LSB 8 BITS)

EXPECTED DATA

Ig ROM PC CORRECT?

:BR_IF YES
ERROR, CRAM PC IS WRONG
:LooP to 58 IF SWS9=1
:SCOPE THIS TEST

SEEEEEEERFERFRRRARRARRREREAE TEST SO M MERRERRRRREARRERERRERRNE
; ¥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§ RUNNING AND RR; PERFORHED
UNITS. IF YOU WISH TO PERFORM

1 #THESE FREE RUNNING TESTS ON A KMC (NORMALLY THE FREE RUNNING TESTS

:¥WILL FAIL ON A_KMC

TIMER IS TOQ FAST) THEN YOU MUST

*FRNURLLf SET BITO OF s AT3 IN THE STATUS MAP.
!**i***i********!**************!i***********l************!}**i

. TEST SO

AoV 50, TSTNO
MOV #7511, NEXT
MSTCLR

BIT OBITIS STAT!
BEQ +16

BIT IBITD STAT3
BNE +b

IMP 14§

BIT OBITIE STATL
BNE 12

JSR

MOV RCOLNT RO
ADD %2,R0

MOY sRBUF ,R2
CLR8B (R2)+’

DEC RO

BNE 108

CLR TFLAG

CLR RFLAG

MOV $B8IT14, (R1)
BIT SBITIS STAT!L
BEQ

MOV tBITlS (R1)

;R1 CONTAINS BASE "MCL11 ARDDRESS
:MASTER CLEAR DMCL:

IS IT A DMC?

:BR IF YES

:KMC WITH BITO SET?
iBR_IF YES

iSKIP TEST

:LU PRESENT?

;BR _IF NO

NRIT MAP {N CRAM

:CLEAR RECEIVER BUFFER
:CLEAR 2 MORE LOCATICNS
CLERR ouT EECEIVE BUFFER

:CLEAR BUF
:DONE YET!

iNG
sSET YFLAG T0 O

:SET RFLAG 70 0
MQSTER CLERR

:IF CRAM SET RUN

ozie




DZDMH

CZDMH.PLI

3822
3823
3824
3825
3826
3827
3828
3829
3830
3831
3832
3833
3834

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
ge7iee
027166
027172
027174
027176
027202
027204
027210
g27el2

027338

105227
001375
005037
005711
100405
005237
001373
104014
000771
032737
001002
gs2711
152711
005037
105711
100404
005237
001373
104014
012761
005061
142711
005037
105711
100020
005237
001373
105761
100011
016137
016137
104016
00037
104014

152711
105711
100376
005061
142711
105711
100776
152711
005037
105711
100404
005237
001373
104014
012761
013761
142711
005037
105711
100004
00ce37

000C00
001416

001416

040000
004000

000043
001416

001416

035030
000006
00C040
001416
001416
000002

000004
000006

027740
000041

000006
060040

000044
001416

001416

034762
034760
000040
001416

CCli41b

14-DEC-76

001366

000004

001e52

001254

000004
000C0e

16:32 PAGE 74

MOl

FREE RUNNING TESTS

18:

23:

3%:

18%:
8%:

E4%:

£S9:

4g:

S3:

INCB %0
BNE . =4
CLR TEMP
187 (R1)
BMI .+14
INC TEMP
BNE 1%
HLT 14
BR

1%
BIT #BIT1Y4,STAT]
BNE +b

BIS $BIT11, (RI)
BISB#43, (R1)

CLR  TEMP
TSTB  (Rl)

BMI .+12

INC TEMP

BNE as

HLT

MOV sanss 4(R1)
CLR &(R1)

BICB  #40,(Rl)
CLR TEMP
ISTB  (R1)

BPL 8%

ING TEMP

BNE 35

TISTB  2(Rl1)

BPL 183

MOV 4Y(R1),TEMP3
MOV ?ERIJ TEMPH

IMP 149

HLT 14

BISB  #41,(RI)
1578 (R1}

BPL EYS

CLR 6(R1)
BICB  #40, (R1)
7578 (R1}

BMI 659
BISE  #34, (Rl)
CLR TEMP
1STB  (R])

BM] .+12

INC TEMP
BNE 4§

HLT 14

MOV $RBUF  4(R1)
MOV RCOUNY, 6(R1)
BICB  #40, (R])

CLR TEMP
1STB (R1)
BPL .+12
INC TEMP

DELQY

: DELRA

SGET SET TO DELAY
sRUN SET?

:BR IF YES

: INC_DELAY

:BR_IF NOT DONE
:ERROR RUN NOT SET
TRY RGAIN

: TURNRROUND CONNECTOR?
:BR_IF YES
:SET_LINE UNIT LOGP
:BASE 1

:GET SET TO DELAY
:RDI SET?

‘BR IF YES

: INC DELAY

:BR IF NOT DONE

: ERROR,RDI NOT SET

:SET UP BASE ADDRESS
: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 ERRCR
BR IF NO

:SAVE SELY FOR TYPEQUT
sSAVE SELE FOR TYPEOUT
:CNTL 0_ERROR

:FATAL ERROR _STOP
:ERROR RDI STILL SET

;ASK FOR CNTL I
:WRIT FOR ROI
;BR_IF NOT SETY
:SET FULL DUPLEX
CLEﬂR RQI

RDI UP?

BR IF YES

:REC BA/CC

:GET SET_TO DELR\
: 1S RDI SET?

iBR IF YES

INC DELARY

:BR_IF DELAY NOT DONE
:ERROR _RDI NOT SET
:LOAD REC B8A

LOQD REC COUNT

: CLEAR RQI

GET SET_TO DELRY
:RDI_GONE?

iBR IF YES
: INC CELAY

PRGE: 2219

- A A S———t——— A —



DZDOMH  MACY1l 27(.006) 14-DEC-76 16:32 PAGE 75 PAGE: 0220
DZDMH. P11 09-DEC-76 14:59 FREE RUNNING TESTS
3878 027342 001373 BNE c$ an IF NO DONE
e — T
3881 827353 63503 001416 CLR TEMP GET SET TO DELAY
%% w;& wg% 68: ?m qy RgéqE
gsgq 85?325 6 seg7 001416 ?Né e :INC DELE
Sk o oo AR el R R
3887 027372 012761 034714 00000 n%v #TBUF , 4(R1) :LOA ?* BUFFEE
gggg 83;400 013351 883615 000006 "?Vs 788“?;1?‘R1’ Logo counr
y 14271 y ]
3830 0274?% 00S037 001416 ELS TEMP EE SET *o DELAY
3§9] 027416 105711 7%: 1STB (R1) :RDI GONE?
3892 (027420 100004 BPL .+12 :BR IF YES
3893 027422 005237 001416 INC TEMP : INC DELAY
3894 027426 001373 BNE 7% :BR IF NOT OONE DELAY
o o B e LS
4 .
3847 027436 012737 000022 "01246 MOV 822, TEMPI :GET SET FOR LONG DELAY
3898 027444 105761 000002 118: 1578 2(RD) :ROO SET?
2899 027450 100407 BMI 179 :BR IF YES
3900 027452 005237 001416 INC TEMP : INC DELAY
2R B e w0 L o
3803 027464 001367 BNE 118 :BR IF NOT DONE CELAY
3304 027466 .0401M HLT 14 :ERROR RDO NOT SET
3905 027470 015187 000002 001250 178: MOV 2(R1), TEMP2 ng§ SSLE
3906 027476 001001 BNE L+4
3907 (027500 104014 HLT 4 :ERROR! 1! SEL2 = GIERNRY
29G8 027502 032761 000004 000002 BIT ¥81T2,2(R1) 'REC_OR XMIT?
3809 027510 001032 BNE 138 'BR IF REC
3910 027512 005737 034706 128: TST TFLAG +FIRST TIME ‘HERE?
3911 027516 001401 BEQ 44 :BR IF YES
3912 027520 104014 HLT iy :ERROR MULTIPLE XMIT DONES
3913 027522 012737 177777 034706 MOV $-1, TFLAG :SET TFLAG TO -1
gg{g oegsgo é3§38i 000001 000002 géra sslfo 2(91) éﬁ 1} CONTROL C
3918 857 43 184014 HL 14 xnx{ ERROR
gg{7 gaggga 88?38{ 034714 000004 ggz sIEUF,H(Rl) L XMIT an CORRECT?
3919 (027552 104014 HLT iy xnr* BA Eanon
ggg? gg;ggq 88?38{ 034712 000006 ggz TCSUNT,B(RIJ : COUNT oxo
- c .+
3922 027Esd 104014 HLT iy xn:* coun1 ERROR
ggsg 85;23& éggagé 000207 000002 aéce :527,2(R1) :CLEAR RDO AND BITS (-2
3925 027576 005737 034710 13%; ST RFLAG EIRS{ ¥§ns HERE?
3326 027602 001401 BEQ .+4 :BR IF YES
3927 027604 104014 HLT ERROR HH%T*PLE REC DONES
3928 027606 012737 177777 (034710 MOV 1,RFLAG
3358 gg;gég égfzgi 000CO1 000002 géae 39110 2(R1) ég %r cgrL 0
333] Q27624 10401M HLT 1 *RECEIVE ERROR
3832 027626 02276] 034762 000004 CMP #RBUF, 4(R1) REC BA CORRECT?
2933 027634 001401 BEQ .+4 :BR IF YES

- —— — - -
-



DZDMH

OZOMH. P11

3934
3935

MACYL11l 27(1006)
09-DEC-75 1M

027636
027640
027646
027650
027652
027656
027662
027666
027672
027674
027676
027700
027702
027704
027706
027710
027712
027714
027716
027724
027730
027732
027736
027740

02774¢
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
032737
001002
000137
032737
001372
004737
004737
004537
034714
000044
012700
012703
005037
105761
100407
005237

14-DEC-76
:89

034760

034760
034714
034762
001252

000207
034710

034706

000051
030170

100000

000001

030152
010000

035602
036002
036272

000010
000010
001416
000002

0C1416

000006

00000z

001226
001216

001366
001372

001366

16:32_ PRGE 76

FREE RUNNING TESTS

S3:

15%:

149:

TSTS!:

1%:

HLT
cMP
BEQ
HLT

BOZ

14
RCOUNT B(R1)

1
RCOUNT, RO
#TBUF, k2
#RBUF 'R3
R3, TEMP3
(R2)+,RS
(R3)+.RY

ceo7 2(R1)
RFLAG

16§

TFLAG

168

:REC BA ERROR
: COUNT OK?

:BR_IF YES

'REC COUNT ERROR

*GET SET TO CHECK DATA
'R POINTS TO GOOD DATA
'R3 POINTS TO RECEIVE DATA
:SRVE RDDRESS FOR TYPEOUT
‘RS = XMIT DATA

‘R4 = RECEIVE DATA

:CHECK DATA

:BR_IF OK

:DATA ERROR

:DEC COUNT

:BR_IF NOT DONE

THIS SHOULD BE 0, ELSE
1T RECEIVED TO MUCHT?

: ERROR

'CLERR RDO AND BITS 0-2
:REC DONE?

:BR_IF NO

:XMIT DONE?

:BR IF NO

:SCOPE THIS TEST

PRGE :

*scgaﬁ§*¥gg¥ii§***!i*i*i*i! TEST S1 XEREREXEAEFAEERFENREREREREHR
< %
!IN FREE RUNNING MODE SEND MESSAGE WITH NO RECEIVE

iBUFFER AVAILABLE, VERIFY THAT AN OVERRUN ERROR OCCURS

*ii!******!***lii**!******!*l*!*****i*************il'***!******

.+ TEST S

AoV 251, TSTNG
MOV #75¥52, NEXT
MSTCLR

BIT serrls STATI
BEQ +16

BIT #8170, STAT3
BNE +6

P 108

BIT oaxrxa STAT!
BNE 12

JSR PC WROM

JSR PC . BASELD
JSR RS, XFRELD
TBUF

4y

MOV #10,R0

MOV $10 R3

CLR TEMP

1578 2(Rl)

BMI .+20

INC TEMP

:R1 CONTRINS BASE DMC11 RDCRESS
;MASTER LLERR OMC1!
;IS IT A DMC?

:BR IF YES

:KMC WITH BITO SET"
:BR_IF YES

:SKIP TEST

:LU PRESENT?

:BR_IF NO

:WRITE MICRO-CODE IN CRAM

-L ORD OMC BRSE ADDRESS
bono xM}T BA/CC

; CC

:RO = RETRANSMISSION COUNT
s DELAY COUNT

: CLEAR DELR\ COUNTER

: 1S RDY O SET?

:BR IF SET

: INC DELAY COUNTER

0221
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3930 030062 001372 BNE 1% :BR IF NOT oonz DELAY

3991 (30064 005303 DEC R3 :DEC DELAY COUNT

3992 030066 001370 BNE 18 *BR IF DELAY NOT DONE

3993 (030970 104014 HLT 14 :ERROR, RDY O NOT SET

3994 030072 000427 BR 108 :GET 00T

3995 (030074 132761 000001 000002 BITE  #BITO0,2(R1) ‘1S IT CNTL 07

3996 030102 001002 BNE 11§ iBR IF YES

3997 (030104 104014 HLT 14 :ERROR, NOT CNTL 0

3998 030106 000421 BR 10% : CONT INUE

3999 (030110 012705 000004 118: MOV $81T2,RS :PUT “EXPECTED" IN RS

4000 030114 J16104 000006 MOV 6(R1) R4 *PUT "FOUND™ IN R

4001 030120 020504 CMP RS, RY :1S ORUN SET?

4302 030122 001404 BEQ 12§ 'BR_IF YES

4003 030124 022704 00000!L CMP $1 R4 :DATA CK ERROR?

4004 030130 001411l BEQ 13% BR IF YES

4005 030132 104015 HLT 15 :ERROR, ORUN NOT SET

4006 030134 (042761 000207 000002 128:  BIC $207,2(R1) :CLEAR RDO

4007 030142 005037 OCI416 CLR TEMP RESET DELA

4008 030146 005300 DEC RO : DEC RETRRNS COUNT

4009 (30150 001337 BNE 1$ : COUNTINUE

4010 030152 104400 108: SCOPE : SCOPE THIS TEST

4011 030i54 042761 000207 000002 138:  BIC #207,2(R1) : TGNOR THIS ERROR

4012 030162 00S037 001416 CLR TEMP :RESET DELAY

4013 030166 000730 BR 18 s CONTINUE

M

4016 *****l******l********i***i! TEST G2 HEREESEEEEEEEEEEEEEEEEEEEEE

4017 : ¥L0ST DATA TEST

4018 . #IN FREE RUNNING MODE SEND A MESSAGE LONGER THAN THE RECEIVE

4019 *eurren VERIFY THAT A LOST DATR ERROR OCCURS.

:gscll unnhniﬂuuiﬂﬂ**uuu!!hﬂ*uu*u*uuuu*unun

3855 . TEST 52

4024 030170 012737 000052 0OC1226 T5T52:  fov 852, TSTNO

4025 030176 012737 030362 001216 MOV #75tS3, NEXT

4026 :R1 CONTRINS BASE DMC1l RDDRESS

4027 030204 104412 MSTCLR :MASTER CLEAR DMC11]

4028 030206 032737 100000 001366 BIT $8IT15,STATI IS IT A DMC?

4029 030214 001406 BEQ .+16 :BR IF YES

4030 030216 032737 000001 001372 BIT 88IT0,STAT3 *KMC NITH BITO SET”

4031 030224 001002 BNE .46 :BR IF YES

4032 030226 000137 030360 IMP 108 :SKIP TEST

4033 030232 032737 010600 001366 BIT ¥BIT12,STATL LU PRESENT?

4034 030240 001372 BNE 12 :BR IF NG

4035 (030242 004737 035602 ISR PC WROM WRITE MICRO-CODE IN CRAM

4036 030246 004737 036002 ISR PCBASELD LOARD OMC BASE ADDRESS

4037 030252 004537 036240 JSR RS, RFRELD - LOAD Rsésxve BA/CC

4038 030256 034762 RBUF 18R

4039 (30260 000020 20 1 CC

4040 030262 004537 036272 JSR RS, XFRELD :LOAD XMIT BR-CC

4041 030266 034714 TBUF i BR

4042 030270 000044 4y 1 CC

4043 030272 012703 000010 MOV $10,R3 : DELAY COUNT

4044 (030276 005037 001416 CLR TEMP :CLEAR DELAY COUNTER

4045 030302 105761 000002 18: 1578 2(Rl) :1S ROY 0 SET?

- — ——— — e —
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DZDMH.P11

4046
4047

4048
4049
4050
4051
4052
4053
4054
40SS
4056
4057
4058
4059
4060
406]
402
4063
4064
4065
4066
4067
4068
4069
4070
4071
4072
4073
4574
4075
4076
4077
4078
4079
4080
4081
4082
4083
40gY4
4085
4086
40B7
4088
4089
4090
4091
4092
4033
409y
4035
4096
4097
4098
4099
4100
410l

MRCY1l 27(1006)
09-DEC-78

88030

031

030314
030316
030320
030322
030324
030326
030334
030336
030340
030342
030346
030352
030354
030356
030360

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
020516
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
001372
005303
001370
104014
000415
132761
001002
104014

14

14-DEC-76 16:32_ PRGE 78
:59 FREE RUNNING TESTS

001416

0Coco!

008020
00rats

000053
030544
100000
0Co00!

030542
010000

035602

036002
036272

000010
001416
0oooo2

001416

00oo0!

000002

00122¢
001216

001366
001372

001366

00coae

118:

10%:

TS753:

1%:

BMI
INC
BNE
DEC
BNE
HLT
BR
BITB
BNE
HLT

PRGE: 0222

:BR_IF SET
: INC DELAY COUNTER
:BR IF NOT DONE DELAY
:DEC DELAY COUNT
:BR_IF DELAY NOT DONE
'ERROR, RDY O NOT SET
‘GET 00T

‘IS IT CNTL 07

:BR IF YES

ERROR NOT CNTL O

: CONT INUE

:PUT “EXPECTED" IN RS
:PUT “FOUND" IN RY
:1S LOST DATA SET?
‘BR IF YES

:ERROR, LOST DATA NOT SET
:SCOPE’ THIS TEST

SEHEEFERRERRIERXRERAAREREREER TEST ST EHAXXREREXXEEXREREREXEFAREE
lTRRNSHIT NON-EXISTENT MEMORY TEST

*IN FREE RUNNING MODE, LORD A TRANSMIT BR THAT WILL TIME OQUT
*VERIFY THAT A NON-EXYSTENT MEMORY ERROR OCCURS
CRERRBERERERRREEEER LR RERRERERLERREEREEEEEREEREREREREERF R AR R R R

. TEST 53

fov %53, TSTNO
MOV #7554, NEXT
MSTCLR

BIT $BIT15,STATL
BEG .+16

BIT #BI70,STAT3
BNE +6

IMP 108

BIT 4BIT12,STATI
BNE 12

JSR PC WROM

JSR PC.BASELD
JSR RS XFRELD
177320

140044

MOV $10,R3

CLR TEMP

TSTB 2(Rl)

BM! .+20

INC TEMP

BNE 1%

DEC R3

BNE 18

HLT 14

BR 108

BITB  #BITO,2(RI)
BNE 118

HLT 14

;R1 CONTRINS BRSE DMC11 RDDRESS
:MASTER CLEAR DMC1I
IS IT A DHC’

:BR IF YES

:KMC WITH BITO SET®

:BR IF YES

:SKIP TEST

LU PRESENT?

:BR IF NO

:WRITE MICRO-CODE IN CRAM
-LORD DMC BASE RODRESS

Lgno xmMiT BR/CC

:CC
: DELAY COUNT

:CLEAR DELAY COUNTER
: TS RDY O SET?

:BR IF SET

: INC DELAY COUNTER
‘BR IF NOT DONE DELAY
DEC DELAY COUNT

:BR IF DELAY NOT DONE
ERROR ROY O NOT SET
'GET o0T

:1S IT CNTL 0?

:BR IF YES

ERROR, NOT oNT. 2
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1102
410

4104
4105
4185
4107
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[Vele s

MACY1l 27(1006)
03-DEC-75

830522
30524
030530
8 Qs34

0536
230540
020542

030544
030552

030560
030562
030570
030572
030600
030602
030636
030614
030616
030622
030626
030632
030634
030636
030542
030644
030646
030652
030656
030662
030664
030670
030672
030674
030676
030700
030702
030710
030712
030714
030716
030722
030726
030730
030732
030734

00407
12705
016104
205 H
01401
104C1S
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
000407
012705
016104
020504
001401
104015
104400

14-DEC-76

14:5%

000400
030036

CCoJ5H4
020736
100003
00000.

030734
010000

035602

036302
036240

036272

000010
001416
000002

001416

000001

000400
000006

001226
001216

001366
0C1372

001366

000302

16:32 PAGE 79
FREE RUNNING TESTS

11%:

108:

TSTSY:

18:

11%:

10¢:

BR
MCV
MOV
CMP
BEQ
HLT
SCOPE

PRGE ¢

; CONTINUE

:PUT “EXPECTED™ IN RS
:PUT “FOUND" IN RY

s IS NON-EX-MEM SET?
:BR IF YES

ERROR NON-EX-MEM NOT SEY
:SCOPE THIS TEST

DEEEREREEERRREREXRRERR AR ERR TEST SH ERBAXAEEELERELRREERERLEERESL

*RECEIV
*IN FRE

NON-EXISTENT MEMORY TEST
RUNNING MODE, LORD A RECEIVE BR THAT WILL TIME OUT

;vsnxrv THAT A NON-EXISTENT MEMORY ERROR OCCURS
s RERRRENERERREEREEREREER LR REERREREERELEEREERERLEREERE XL LR LR

:  TEST 84

fov #54, TSTNO
MOV #75%55, NEXT
MSTCLR

BIT #81T15,STATI
BEQ +1B

BIT #8170, STAT3
BNE s

IMP

BIT salrle STAT]
BNE 12

JSR PC WROM

TSR PC.BASELD
ISR RS.RFRELD
177320

140044

ISR RS, XFRELD
TBUF

44

MOV ¥10,R3

CLR TEMP

ST 2(Rl)

BMI +20

INC TEMP

BNE 15

DEC R3

BNE 18

HLT 14

BR 108

BIT8 OBITU 2(R1)
BNE 115

HLT 14

BR 108%

MOV $8178,RS
MOV 6(R1) .84
CMP RS, RY

BEQ +4

HLT {5

SCOPE

:R1 CONTAINS qus DMCll ADDRESS

'MASTER CLEAR OMC

:15 1T R DMC?

:BR IF YES

KMC WITH BITO SET?

:BR_IF YES

'SKIP TEST

:LU PRESENT?

:BR IFf NO

*WRITE MICRQ-CODE IN CRAM
.LORD DMC BASE ACDRESS

bgno RECEIVE BAR/CC

:CC
:LORD XMIT BR/CC
BA

;CC

:DELAY COUNT
:CLEAR DELQW COUNTER

1S RDY O SET?

:BR IF SET

: INC DELRY COUNTER

:BR IF NOT DONE DELAY
:DEC DELAY COUNT

:BR IF DELAY NOT DONE
:ERROR, RDY O NOT SET
:GET 00T

:IS IT CNTL &7

‘BR IF YES

'ERROR, NOT CNTL O

: CONTINUE

‘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

0224
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4158
4159
Yls0
Y1lE1l
4182
4163
4164
4165
4166
4167
4168
4169
4170
4171
4172
4173
4174
417S
4176
4177
4178
4179
4180
4181
4182
4183
4184
4185
4186
4187
4188
4189
4190
419]
4192
4193
4194
4195
4195
4197
4198
4199
4200
4201
4202
4203
4204
4205
4206
4207
4208
4209
4519
4512

4213

030736
030744

030752
030754
030762
030764
030772
030774
031000
031006
031010
031C1M
031020
031024
031026
031030
031034
031040
031044
031046
031052
031054
031056
031060
031066
031070
031072
031074
031100
031104
031106
031110
031112

21114
c3lle2

MACY1]l 27(1006)
09-DEC-7¢t 1

01er37
012737

104412
032737
001406
032737
001002
000137
032737
001372
004737
004737
152711
105711
100376
142711
005037
105761
100405
005237
001372
104014

104400

C12737
012737

i4-DEC-76 1b:
4:59

0000SS
031114
100000
000001

0311le
010000

035602

036002
000043

000040
001416
goocez

001416

000c0!

001080
0000Cce

C000ck
g2le7e

001226
Col216

031366
001372

001366

00ccao2

001226
8g12ie

32__PAGE 80

FREE RUNNING TESTS

TSTSS:

129%:

13%:

148

i18:

TETSE:

FO2

PAGE:

s RERHERIRERERERRARHREAXEXHEE TEST OO FHERARRRERRFXRRRRARERALEELS

iPROCESSOR ERROR TEST
%IN FRE IN&EMOD

iBRSE HSSRSEEN

DO A _BRSE TRANSFER REQUEST AFTER A
VERIFY THAT R PROCESSOR ERROR OCCLRS.

************i*ll‘l!i*!llll!!!l!!!!l!*!!**!i!i*!*i*lif*i!ii***!{

. TEST 55
fov #55, TSTNO
MOV 75156, NEXT
MSTCLR

BIT #BIT1S,STATI
BEQ .+1B

BIT $BITJ,STAT3
BNE . +b

IMP ios

BIT #BIT12,STAT!
BNE .-12

JSR PC, WROM

JSR PC.BRSELD
BISB  #43. (RI)
TSTB (R1}

BPL -2

BICB  #40, (R1)
CLR TEMP

TSTB  2(Rl}

BMI 14§

INC TEMP

BNE 138

HLT 14

BR 138

BITB  #BIT8.2(R1)
BNE 118

HLT 14

BR 108

MOV $8179.RS
MOV B{R1),RY
CMP RS, RY’

BEG _+4

H.T 15

SCOPE

:R1 CONTRINS BASE DMC1! ROORESS
sMASTER CLEAR DMC11l

Knc WITH BITO SET?
:BR IF YES

:SKIP TEST

:LU PRESENT?

:BR IF NO

:WRITE MICRO-CODE IN CRAM
:LOAD BASE ADDRESS

: 2ND BASE REQUEST

RDI SET?

:BR IF NO

:CLEAR RQI

:GET SET,T0 DELAY

‘ROO SET?

:BR IF YES

: INC DELAY

'BR IF NOT DONE DELAY
:ERROR, RDO NCT SET

:TRY AGRIN

:1S IS CNTL 07

:BR IF YES

ERROR NOT CNTL 0

: CONTINUE

:PUT “EXPECTED” IN RS
sPUT “FOUND™ IN R+

:1S PROC ERROR SET”
:BR_IF YES N
ERROR, PROC ERROR NO' SE
:SCOPE’ THIS TEST

s PRERERERFRARERERREFEXRREREE TEST Sh P EERRFAEIRRRREXAFARREER24E

; #PROCESSOR ERROR TEST

:#IN FREE_RUNNING MODE DO A RQI WITH AN ILLEGAL 10 COCE
iVERIFY THAT A PROCESSOR ERROR OCCURS
CEREREERE R R R R AR R R RN R R AR R R AR R R SRR AR AR

TEST 56
fov 856, TSTNGC
MG 87557 NEXT

g2gc



P11l
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031130
031132
031140
031142
031150
031182
031156
031164
031166
031172
031176
031202

31204

31206
03l2le
031216
Q31222
031e24
031230
031232
031234
031236
031244
031246
031250
031252
031256
031262
031264

831£%8

031272
031300

031306
031310
031316
031320
031326
031330
031334
031342
021344
031350
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
000407
012705
016104
020504
001401

184883

012737
012737

104412

032737
001406

00us37

14-DEC-76

100050
000001

031270
010000

035602

036002
000046

000040
Q01416
000002

0Ci41e

000001

001000
000006

030057
031432
100000
000001

0314eM
010000

035602
036120
C3ee40

CC1366
001372

00138t

0Coco2

001366
001372

0013eb

16:32_ PAGE 8]

FREE RUNNING TESTS

1%:

118:

10%:

MSTCLR
BIT
BEQ
BIT
BNE
JMP
81T

OBIng ,STRTI
OBéTD START3

108
#BIT12,STAT]
=12

PC,, WROM
PC BASELD
248, (RI)
(R1}

-2
40, (R1)
TEME
2(R1)
_+14
TEMP
13
14

19 _
#BIT0,2(R1)
118

14

109
#BIT9,RS
6(R1).RY
PS Ry

5

._.

.ﬁ$5$8NTQIN2RBgSE OMCil ACDRESS

R CLE
IS IT A DMC?
BR IF YES
KHC WITH BITO SET”
BR IF YES
SKIP TEST
LU PRESENT?
BR I NO
NRI'E HICRO CODE IN CRAM
LORD DMC BASE RCDRESS
:RGI AND’ ILLEGRL CODE
un;r FOR RDI
BR F NO RDI
'CLEAR RQI
CLEnR COUNTER
RDY 0 SET?
:BR IF YES
BUHP CNUNTER DELRY
BR IF NOT DONE
ERROR NO RDY O
:TRY RGRIN
:1S IT CNTL ©

:BR IF YES
*ERROR, NOT CNT. 0
:CONTINUE

;PUT “EXPECTED" IN RS
:PUT "FOUND" IN RY
:1S PROC ERROR SET”

BR IF YES
RROR PROC ERROR NOT SET
COPE THIS TEST

CREREREFRERRERRRAEEREERAEREE TEST 57 HRRERREARAFEARRAEREERIREAE
*HQLF OUPLEX TEST
*IN FREE RUNNING MODE, SET HALF DUPLEX AND L U LCCP

iSEND A MESSAGE AND VERIFY THAT THERE ARE NO DONES
CRREFHIRERERRERRERERAR L ERE A RE RS ER R R R R R AR ARPRERR AR S AR RAARER

: TEST &7
MOV #57. TSTND
MOV s7Sted . NEXT
MSTCLR

BIT saxrxs STATI
BEG +16

BIT %8I70.STR™3
BNE +6

JMP 108

BIT serrxe STAT!
BNE 12

JoR PL WROM

JSR PC BRSELH
ISR RS, RFRELC

R1 CONTRINS BARSE DMCI! RODRESS
HQSTER CLERR DMCI1I

:1S IT A DMC”

;BR IF YES

:KMC WITH BITO SET?
iBR_IF_YES

:SKIP TEST
LU PRESENT?

:BR_IF NO
:WRITE MICRO-CODE
:LORD BASE AND HALF DUPLEX

:LOAD RECEIVE BUFFER
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4270
4271
4272
4273
4274
4275
NO76
4277
4278
4279
4280
4281
4282
4283
4284
4285
4286
42897
4288
4289
4290
4291
4292
4293
4294
4295
4296
4297
4298
4299
4300
4301
4302
4303
4304
430S
4306
4307
4308
4309
4310
4211
4312
4313
4314
4315
4316
€317
4318
43!9
4320
432l
4322
4323
4224
4325

MACY1] 27(1006)
09-DEC-7& 14:589

031360
031362
031364
031370
931372
031374
031400
031404
031410
031412
031416
031420
031422

B31use

031430

031432
031440

031446
031450
031456
031460
031466
031470
031474
031502
031504

034762
000044
004537
034714
000044
012703
005037
105761
100406
005237
001372
005303
001370
184400
104014
000775

012737

036272

000003
001416
0Goooe2

001416

000060
003274
1C0000
000001

032434
010000

035602

000340
001366

177437
147626

033040
147620

C30104

14-DEC-76

0Clech
G0121&

001366
001372

J01366

177776

1476230
147622

034706

16:32 PAGE 82

HO2

FREE RUNNING TESTS

4§:

8

TST8D:

g 2
JSR RS, XFRELD :LOAD TRANSMIT BUFFER

TBUF ,gn

nov #3,R3 Lono DELAY COUNT

CLR TEMP  CLEAR DELAY

ISTB  2(R1) + 1S DONE SET?

BM] X :BR IF YES (ERROR)

INC TEMP INC DELAY

BNE 4§ if DELQY NOT DONE

DEC R3 DEC DELAY

SQEPE 4§ ‘BR IF DELQY NOT DONE

HLQ 14 ?5805 oon ui?n HALF -DUPLEX
BR 108 :GET OUT

CEEEENEERRERERNRHARERRERAREE TEST DO RERRERIXRREXRRREXREXRRRRASS
: ¥FREE RUNNING DATA TEST (INTERRUPT DRIVEN EXERCISER)

*THIS TEST REPEATEDLY QUEUES UP 7 RECEIVE BUFFERS AND

i? TRANSMIT BUFFERS AND CHECKS DRTA WHEN ALL 7 BUFFERS

*QRE RECEIVED. TRANSMIT COUNTS RANGE FROM 1 10 104, ALSO

'%0DD AND EVEN TRANSMIT AND RECEIVE BA’S RRE USEC. OATA

iIS A BINARY COUNT PATTERN. THE RESUME FUNCTICN IS CHECKED IN THIS TEST
CEEREERERRAERRERERREREERFRRRRRERRRRRERR SRR AR RRE R RS AR RRSRF A

TEST 60

MOV $60, TSTNO
MOV 8. EOP, NEXT

;R1 CONTAINS BRSE DMCI! RODRESS
MSTCLR :MASTER CLERR DMC11
BIT $BIT15,STATI :1S IT A DMC?
BEQ .+16 :BR_IF YES
BIT #BITO,STAT3 : KMC NITH BITC SE™”
BNE +6 :BR_IF YES
JMF ENDEX] :SKIP TEST
BIT IBITIE STAT! ;LU PRESENT?
BNE 12 :BR_IF NC

HRITE MICR-CODE
:LOCK_QUT INTERRUPTS

ISR 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 $JISR, DMRVEC  :LOAD INPUT VECTOR
MOV RO, JOMRL VL *LOAD LEVEL

MOV $01SR, aOMTVEC  :LOAD OUTPUT VECTCR
MOV RO, SDMTLYL :LOAD LEVEL

: INITIALIZE ALL BUFFER LISTS AND COUNT LISTS
MOV £104, TFLAG - TELAG CONTRINS COUNT



-
4
-
4

OMH
L

4326
4357
4328
4329
4330
4331
4332
4333
4334
4335
4336
4337
4338
4339
4340
4341
4342
4343
4344
4345
4346
4347
4348
4343
4350
4351
4352
4353
4354
4355
4356
4357
4358
4359
4360
4361
4362
4363
4364
4365
4366
43E7
4368
4369
4370
437]
4372
4373
4374
4375
4376
4377
4378
4379
4389
4381

MACY1]l 27(100¢€)
MH.PL1 09-DEC-7¢ 14:59

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
031722
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
©32072

012700
012703

001402
000137

033454
033746

0C0104
033472

033S10
033510

033622
034706

033640

000006
040000
100000

100000
127777
033450
033656

034702
034704
033640

034706
033656

000103
000006

004143

DO4144
001416
000022
177776
000001

032472
000020

032504
000034

032504
000024

C325C4

14-DEC-78

034704
C0:.366

gooage
034704

00leso
034704

16:32  PAGE 83

FREE RUNNING TESTS

18:

cs:

39%:

CLRTAB:

2%:

4$:

Cs:

Gr—-
[~ 21° ]

SCAN:

1%:

SCANZ:

Bs:

Q%:

MOV
MOV
MOV
RDD
CMP
BNE
MoV
CMP
BNE
MOV
MoV
CMP
BNE
MOV
MOV
BIT
BEQ
MOV
MOV
CLR
MOV
CLR
CMP
BNE
TST
BMI
MOV
MOV
CMP
BNE
CLR
CLR
TST
BPL
B1SB
cMP
BNE
8IS
BR
BIS
CLR
MoV
CLR
CMP
BNE
JMP
CMP
BEQ
JHP
CMP
BEQ
JMP
cMP
BEd
JMP

102

#XMITBA+2, RO
$RBUFF,R3’
R3 (R05+

cxnrten+ao RO
18

#TBUFF, (RO)+
$XMITBA+36, RO

2%
$RCNTAB+2, RO
TFLAG, (RO +

sRCNTAB+20, RO

33 : BR
85, FLAG ;LOOP COUNT

sBiTIy, (RD)
$BITIS.STATL

+6
#BIT1S, (R1)
8-1 RO
RES(ME
8RONTRB, RS
(RS)+
$RBUFFE, RS
2%

FLAG
5§
#XCNTAB, R4

TFLAG, (RY)+
sXCNTAB+16,RY

;RO POINTS TO BR LIST

:R3 CONTRINS BUFFER ADDRESS
:LOAD BA LIST WITH REC BA
: UPDATE BUFFER ADDRESS
:END OF REC BUFFERS?

sNO LOAD NEXT ONE

:LOAD BA LIST WITH XMIT BA
tEND OF XMIT BUFFERS”

sNO LOAD NEXT BUFFER
sRQ_PCINTS TO COUNT LIST
:LORD COUNT OF 104

END gFNgEC COUNT LIST?

;SET MASTER CLEAF

: 10P?

:BR_IF NO

:SET RUN ON I0P

;RO_IS INPUT DONE COUNTER

:CLEAR RESUME F
:GET READY TO CLEQR ALL RECEIVE

: BUFFERS
;END OF BUFFER?
:BR_IF NO

:VARIABLE COUNTS”

:BR IF_YES(DON’T CHANGE THEM)
:RY POINTS TO XMIT COUNT LIST
bOQE XMIT CHAR COUNT

4§ :BR IF NO
R2 :R2 IS OUTPUT DONE COUNTER
RY *RY IS USED RS INDEX IN OISR
(R1) : 1S RUN SET?
-2 :WAIT FOR RUN
#8176, 2(R1) SET IEOC
86, FLAG :FIRST rirE?
15’ :BR IF NOT
$4143, (R1) :SET LU LOOP, IEI.RGI.BASE I
33 : CONT INUE
84144, (R1) :SET LU LOOP, IEI, RQI, REC BA-CS
TEMP :SET UP FOR DELAY’couUnt
822, TEMP2 :GET SET FOR DELAY
PS nLLou INTERRUPTS
#1,FLAG 1 BYTE MESS?
18 an IF NO
ENDEX3 :BR IF YES
$20, RO :INPUT DONE?
SCAR2 :BR IF YES
SCANI :BR IF NO
834, R2 :XMIT DONE FOR ALL MESSAGES®
8% :BR IF YES
SCANI :BR IF NO
#34.RY :REC DONE FOR ALL MESSASES”
9§ :BR IF YES
SCANI :BR IF NO



DZOMH
DZOMH.P1L

4382
4383
4384
4385
4385
4387
4388
4389
4390
439]
4332
4333
4394
4395
4396
4397
4398
4399
4400
4401
NE
4403
4404
4405
4406
4407
4408
4409
4410
441]

4410
4415
441

441

44]

4420
4471
4§32
4493
4424
4425
4426
N427
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
032172
032174
032200
032204
032206
032212
4412 032214
Y413 032216
032224
032226
032c32
4417 032234
3eaud2
32246
032250
032252
032256
032262
032264
032270
032272
032276
032300
3ea0s
038310
Q32312
032314
032320
032322
032330
032334

MACYL1l 27(1006)
14

09-DEC-7¢

012700
012002
005005
005003
005737
100012
022710
001406
022710
001403
022710
001001
005205
010237
112204
120504
001401
104013
005205
005203
021003
001366
062700
022700
001341
012700
005737

00004

05237
001231
000447
032737
001003
005337
000403
162737
005337
001213
00S004
012702
062704
060422
02270¢
001372
012702
00S2e2
00S2e2
00sS2z22

6270
Soégéé
005222
062702
005222
012737
000137
122711

033656

034704
00og27
000042
000103

00lesSe

000002
033712

000001
034704

034704

00000!
034706
000040
034704
033642
000013
033656

233464

000004

000004

177772

031676
CCol4e

14-DEC-76
:59

034704

034706

034704

16:32 PAGE BY

FREE RUNNING TESTS

c§:

o~
I

ENDEX:

MOV
MOV
CLR
CLR
TST
BPL
CMP
BEQ
CMP
BEQ
cMP
BNE
INC
MOV
MOVB
CMPB
BEQ
HLT
INC
INC
gMP
BNE
ADD
CMP
BNE
MOV
18T
BPL
INC
BNE
BR
8IT
BNE
DEC
BR
SuB
DEC
BNE
CLR
MOV
RDD
ADD
CMP
BNE
MOV
INC
INC
INC
R0D
INC
INC
H0D
INC
MOV
JMP
BISB

Joz2

#RDNTAB, RC
(RO)+,R2

r4 3
#103, (RO)
63

RS

R2, TEMP3
(Re)+,RY
RS,RY’
44

i3

RE

R3
(RO),R3
69

#2,R0

tRbNTRB+3H RO

ll RO
FLﬁG

FLQG
CLRTAB

END?X
#BITO,FLAG
13

TFLAG

2$

#40, TFLAG

FLAS
CLRTAB

#XCNTRB+2,R2

#13,RY
R4 (R2)+

5x¢nrne+1s R2
SRECBR+12.R2

(RE)+
(R2)+
(R2)+
#4 R2
(RS)+
(R2)+
#4 R2
(R2)+
#-6,FLAG
cLrRtqB
#14E,(RLl)

PRGE:

:GET FIRST REC BUFFER

sR2 POINTS T0 BUFFER

:RS=EXPECTED

iR3 = COUNT

:CHECK_FOR 0DD XMIT BA'S

:ONLY FOR VARIABLE COUNTS

IF 7 BUMP DATA BY 1 (00D XMIT B8A;

i8R IF YES

:IF 42 THEN ODD XMIT BG ALSO

BR IF _YES

éillﬂg THSN 00D XMIT BA ALSO
STQRT JATA AT 1| FOR OO0 XMIT BA'S

SRVE ADDRESS FOR TYPECUT
GE' RECEIVE DATA
IS 1. CORRECT”?

BR IF YES

DRTQ RROR

*NEXT CHARACTER

INC COUNT

DON? YET?

:BR IF NO

GET NEXT REC BUFFER
DONE YET?

:BR IF NO

SET RO TO |
VQRIRBLE COUNTS?

-8 NO

R IF

:FLAG IS NEGITIVE

:BR IF NOT DONE

;ALL DONE

:CHANGE CHAR COUNT FOR NEX™ LOCF
BR TO SUB 4O

DEC Y ONE

: CONTINUE

SUBTRRCT 40 FRON XMIT COUNT
:DEC_LOOP COUNT

:GO DO IT AGAIN

RH CONTAINS OFFSET

R2 POINTS TO XMIT COUNT LIS~
: INCREASE R4 BY 13

NRKE COUNTS VARIRBLE
:DONE_ALL 77

:BR IF NO

RE POINTS TO REC BA LIST
:MAKE THIS REC BS Q0D

:MAKE THIS REC BR 00D

HRKE THIS REC BR OCD

SKIP 10 _XMIT ?Q hIgT

:MAKE THIS XMIT BA 00D
HRKE THIS XMIT BR GDD
SKIP TO _NEXT QDD _BR

s MAKE THIS XMIT BA 00D
:MAKE FLAG NEGITIVE

:LOOP WITH VARIABLE COLNTS

:SHUT DCWN DMC

0229



CZOMH

DZOMH.P1L

4438
4439
4440
4441
4442
4443
4444
4445
4446
4447
4448
4449
4450
445]
4452
4453
4454
4455
4455
4457
4458
4459
4460
4up ]
4462
4463
Y464
4465
4466
4467
4468
4463
4470
4471
4472
4473
4474
4475
4476
4477
4478
4479
4480
448 ]
4482
4483
4424
4485
4486
4487
4488
4489
4490
449]
4492
<433

MACYLl 27(1006)
03-DEC-786 14:59

38344
N32346
032352

032356
032360
03536

2366
032370
032376
032400
032402
032404
032410
032412
032420
032422
032424
032432
032434
032436
032444
032452
032460
032466
032470
032472
032476
022500
032504
032510

032532

052534
032540
032542
032546
032550
032554
032556
032564
032572
032574
032600
C32604
032610
03ekle
03cElYd
c3cked

8 5?;7
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
00C137
005337
001402
000137
104014
0C0740

022700
001421
005737
001432
032711
001407
012761
012761
000404
005061
005037
142711
1065711
100776
00S737
801432

14-DEC-76 16:32 PAGE 8S
FREE RUNNING TESTS

034704
000003
035330
000005
000013

00esil
003013

8C3313

035033
035035
035037
035041
000017

032046
001416

032920
001250

03e023

000017
033450
000002

035030
010000

000006

033450
000040

03340

035030

035030

035033

001250
00125e
001254
001256

000004
00CO06

13:

29:

3%:

ENDEX1:
ENDEXZ:

ENDEX3:

SCANI:

1%:

2%:

T1ISR:

13%:
129:

KO2

BAGE:

;HAS INTERRUPT OCCURED"
:BR_If NO

:BASE ADDRESS OFFSET
: CHECK ERROR COUNT
:BR IF ERROR _

:BUMB  INDEX

;5 = NAKS BAD CRC
'BR IF NOT §

;SHOULD BE 13 ERRORS
*BECALSE OF RESUME
:BUNP INDEX

B
gONE RL% ERROR COUNTERS YET?

ég %RROSS BECRUSE OF RESUME
*NEXT BASE TQBLE LOCATION
:13 ERRORS BECAUSE OF RESUME
:BR IF NOT OK

:SCOPE THIS TEST

; SAVE ALL ODD ADDRESSES

FOR TYPEOUT

ggﬂ ZERO ERROR COUNT

sALL DONE INPUT?

BR IF NO

:BR_IF YES

:DECREMENT DELAY COUNTER
:BR IF ZERO
‘BR_IF_NOT DONE DELAY
:DEC DELAY COUNT

:BR IF DONE DELAY
:BR_IF NOT_DONE
:ERROR HUNG

'GET OUT

; PROC. ERROR DONE?

:BR IF YES
; IS THIS A RESUME INTERRJFT
:BR_IF NO

:CNTL_OR BASE?

:BR IF CNTL I

:LOAD BRSE RODRESS

:WITH RESUME BIT SET

: CONTINUE

tSELECT FULL DUPLEX

;CLEAR RESUME FLAG

:CLEAR RGI

: 1S RDI GONE®

iBR_IF NO

:BASE OR CNTL I°

ST FLAG
BEQ 15

MOV £3,R0

TSTB  BRSE(RO)

BNE ENDEX2

INC RO

CMP %5, R0

BNE k3

CMPB  #13,BASE(RQD)
BNE ENDEX2

ING 0

BR 2

CMP $11,R0

BNE 2%

CMPB  #13,BASE(RQD)
BNE ENDEX2

ING RO

CMPB  #13,BASE (RO)
BNE ENDEX2

SCOPE

MOVB  BASE+3, TEMP2
MOVB  BRSE+S,TEMP3
MOVE  BASE+7. TEMPY
MOVB ense+1l TEMPS
HLT

BR ENDEXl

CMP $17.RO

BNE scnnx

IMP SCAN2

DEC TEMP

BEQ 18

IMP SCAN

DEC TEMP2

BEQ 28

IMP SCAN

HLT 14

BR ENDEX1

: INPUT INTERRUPT SERVICE ROUTINE
CMP #17,R0

BE 128’

15 RESUME

BEQ 8g

BIT $BIT1, (R!
8EQ 133

MOV $BASE, 4(R1)
MOV $BIT12,6(R1)
BR 12§

CLR 6C(R1)

CLR RESUME

BICB  #40, (R1)
TSTB (R1)

BMI -2

vet RESUME

BEG 14§

:BRIF IT WAS CNTL I

023C



0Z0MH

DZDMH.PL!

Hng
4495
44396
4497
4493
4499
4500
4501
4502
4503
4504
4505
4506
4507
4508
4509
4510
4511
4512
4513
4514
4515
4516
4517
4518
4519
4520
4521
4522
4523
4524
4525

MACY1l 27(1006)
09-DEC-7¢

14-DEC-76

14:39

Bishe dgpobd OO

032630
032632
032634
032636
032640
032646
032652
032654
032656
032662
032664
03267

03267

032674
032576
032704
032712
032714
J32716
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
033036

033040
033046
033050
033054
£330¢6

105011
000002
005700
100006
012761
005061
000434
01003
005061
000430
032700
001013
000241
006100
016061
016061
000241
006000
000412
000241
006100
016061
016061
000241
005000
142711
10571}
100776
005200
001003
152711
070002
022700
001411
032700
001003
152711
D00g02
152711
000002
022737
061403
152711
000002
105011
0000Cz

032761
001461
005737
001006
005237

035030
000006
000006
000010

03345¢
033620

03345¢
033620

000040

000041
000017
000010
000044
000040
000001
000046

000001
034704
034704

0002CH

000004
000006

000004
000006

0347C4

0oooa2

16:32 PRAGE 86

FREE RUNNING TESTS

14%:
£%:

19:

c3:

38:

BS:

S%:
4g:

15%:

QICR:

B

CLRB
RTI
1ST
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
TST
BNE
INC

LO2

s41, (R1)
(R1)

RO
4]

#BASE, 4(R1)
6(R1)

3%

19

B(RL)

3%
#BIT3,R0O
as

RO
RECBA(RO
RCNTARB(R

RO
33

RO
XMITBA(RC)
RO)

RCNTRB(
RO
#$40, (R1)
(R1}

-2
RO
&S
41, (R1)
#17,R0
4§
$B1T3,R0
c§
44, (R1)
$40. (R1)
1 FLAG
15§
$46, (R1)

(R1)

(R1)
6(R1)

), 4(R1
' B(R1

REK FOR CNTL I
CLEQR BSEL 0

: RETURN
sFIRST TIME HERE?
LORD BASE IF MINUS
HP SRSF ADDRESS
LER

CGNTINUE

CNTL I FULL DUPLEX IF O
SELECT FULL CJPLEX
CONTINUE

XM1T°

BR IF YES

CLEQR CRARRY

HQKE RO EVEN

LORD REC BUFFER
LORD COUNT

CLEQR CARRY

GET RO BRCK
CONTINUE

CLEQR CARRY

HRKE IT EVEN

)3 LORD XMIT BUFFER
);LOAD COUNT

:CLEAR_CARRY

:PUT IT BACK
CLEQR ROI

sWAIT FOR

tRDI TO GO AWAY

: INC_COUNT

:IF 0 ASK FOR CNTL I
;ASK FOR CNTL I
sRETURN

:DONE_YET?

gg# FOR REC BR/CC
: ASK FOR XMIT BR/CC
RETURN

1 BYTE MESS?
BR IF YES
:FORCE PROC. ERROR
:RETURN
CLR SELD
; RETURN

INTERRUPT SERVICE ROUTINE

#BITO,2(R1)
18

FLAG
9§
FLAG

; IS THIS AN ERROR”
:BR I

E'N
ég I?Is SHUT DOMN INTERRUPT?
:YES MAKE FLAG NON-ZERO

PARGE ¢

J221




OZ0MH
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MACY1! 27(1006)
09-DEC-76 14

053062
033070
033072
033076
033100
033106
033110
033112
033116
033124
033126
033132
033136
033140
033146
033150
033152
033160
033164
033166
033174
033202
033204
033206

033256
8332
833572

033300
033304
033312
033316
033324
033326

033366
033370

022761
001516
022700
001033
022761
001027
005200
012711
032737
001405
012711
105227
001375
012737
005711
100376
012761
052711
000002
016137
016137
104016
022626
000137
032761
001046
022761
01405
22761
001401
104014
005005
026561
001406
062705
2270
0136
4034
berea
062702
016162
062702
142761
006002
105011
105061
800062
012705
026561
001406
062705
022705
001367
104014
005005
0265€1

001000
000017
001000
040000
100000
100000

000000,

177777
000100
004143
000004
000006
032434
006004
033511

033510

033640

000a02
000016

000004
000002
000006
000002
000207

000002

000002
033452

000002
000020

023e40

IN-DEC-76
159

0C000s

000008

001366

033450

gooaoe

001252

001254

000002

000004

000034

000006

033712

033712
0000Ce2

oococH

000006

16:32 PAGE 87

FREE RUNNING TESTS

9%:

118:

1¢%:

e ¥
C%:

6%:

10%:

c3:

39:
79%:

cMP
BEQ
CMP
BNE
cMP
BNE
INC
MOV
BIT
BEQ
MOV
INCB
BNE
MOV
TST
BPL
MOV
BIS
RTI
MOV
MOV
HLT
CMP
JMP
BIT
BNE
CEP
il
BEQ
HLT

MOZ2

PAGE:

#BITS,6(R1} :SHUT DOWN BIT SET?

108 :YES ALL IS OK
017 RO tRESUME INTERRUPT?
11§’ :BR_IF NO
oaérq ,6(R1) gnogr Egnon BIT SET?
RO :BUMP COUNTER (T0 20)
#BIT1Y, (R1) :MASTER CLEAR DEVICE
391715 STAT1  :DMC OR KMC”

:BR IF DMC

391715 (R1) :SET RUN ON KMC

0 :DELAY ON KMC
s-1 RESUME :SET RESUME FLAG
(R1} sRUN SET?

-2 :BR IF NO
#8176, 2(R1) :SET 1EO
#4143, (R1) ggxusgn PORT(BRSE REQ)

: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
$8I1T2,2(R1) :RECEIVE?

2% 'BR IF YES

:TBUFF+1,H(R1) XHIT BA CORRECT?
l?BUFF,%(Rl) YMI* 88 CORRECT?

4§ :BR IF YES
14 :XMIT BA ERROR
RS ‘RS IS INDEX REG
XCNTAB(RS),b(R1)+ IS CHAR COUNT OK?
6% ‘BR IF YES
$2,RS : INC_ INDEX
ulé RS *DONE LIST YET?
:BR IF NO
1 :XMIT_COUNT RRSR
H(Rl) XONTAB(RZ) :STORE XMIT DONE BA
:INC INDEX
sth) XDNTAB(R2) ;STORE XMIT DONE CC
82, R2’ 1 INC INDEX
sebr 2(R1) :CLEAR RDO
:RETURN
(R1) :CLEAR SELO
2(R!) CLERR SEL2
:RETURN
:SET UP RS AS INDEX
PECBQ(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 tREC BA ERROR

RS ‘RS IS INDEX
XCNTAB(RS1,61R1):CHECK FOR CORRECT REC COUNT

0232




DZOMH _ MACY1] 27(1008)
DZDMH.P11 ~ 09-DEC-76'1
4p0p 033376 00IH406
4607 033400 062705
4608 033404 022705
4609 0334i0 001367
4619 033412 104014
4611 033414 016164
4612 033422 062704
4613 033426 01616Y
4p14 033434 06270Y
4p15 033440 142761
4616 033446 000002

417

4518

4619

4620

4621 033450 000000
4622 033452

4623 033452 000017
4E24

4625 033510

4626 033510 000
4627 033513 003
4628 033516 006
4629 033520  0IO
4630 033523 013
4p3l 033526 016
4p32 033530 020
4633 033533 023
4639 033536 026
4635 (033540 030
4636 033543 033
4637 033546 036
4638 033550 040
4639 033553 043
4640 033556 046
4e4l 033560  0SO
Y42 033563 053
4e43 033/6h 056
4p44 033570 060
4e4S 033573 063
g Bt B
ded8 G330 07

4e49 033606 076
4650 033610 100
4eS] 033613 103
452 0336l6 106
4ES3

4ESY 033620 0O00OLC
4eSS 033640 000007
4ESE

2557 §33656 000016
4g58 033712 000016
4E59

4660 033746

4ebl 033746 0DOLOY

14-DEC-76 16:
4:59

000002
000016

000004 033656
000002
000006 033656
000002
000207 000002

001 002
004 005
007

Il 012
l4 015
017

021 022
g4 025
027
031 032
034 035
037
g4l o4
044 045
047
051 052
054 055
057

0l 082
G4 085
067

71 72
74 7
077

101 102
104 108
107

32

RESUME:

RECEA:

XMITBR:

TBUFF:
.BYTE

.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
.BYTE
« .BYTE

.BYTE.

RCNTRB:
XCNTRAB:

RDNTARB:
ADNTAB:

RBUFF :

RBUFF1:

NO2

PAGE 88
FREE RUNNING TESTS

BEG 8%

ADD %2, RS
CMP ulé RS
BNE

HLT 14
MOV H(Rl) RONTRB(R4)"
ADD

MOV s(h1) RDNTARB(RY) ;
ADD 2. RY

BICB 3207 2(R1)

RTI

; BUFFERS
0
.BLKW 17

0,1,2,3,4,5,6,7
10,11,12,13, 14,185, 16,17,
20,21,22,23,24,25,26,27
30,31,32,33,M,35,36,37
4O,41,42,43, ¥4, 45,46, 47
50,51,52,53,54,55,56,57
60,61,62,63,64,65,66,67

70,71,72,73,™,75,7%,77

;BR IF YES
INCRENENT RS
tEND _OF LIST?
:BR_IF NOT

REC COUNT ERROR
NETORE REC BR

; INC_INDEX

:STORE REC DONE CC
: INC INDEX

CLERR RDO

; RETURN

;REC & XMIT BR LIST
; TRANSMIT DATA

100,101,102, 103, 104, 105, 106, 107

.BLKW 10 )
LKW 7
B 16
BLKW 1
.BLKB 104

;RECEIVE COUNT TABLE
: TRANSMIT COUNT TABLE

;RECEIVE DONE TARBLE (BH-/C

sXMIT DONE TABLE (8R-C

; RECEIVER BUFFERS

C)

Ci

PAGE :

0232
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DZDMH

DZCMH.P11

4EB2
4B63
464
hax
4665
4667
4668
hax
4670
4671
4ET2
463
4E 74
4675
4576
NB77
4678
4679
4580
4E8]
4582
4683
4E8Y
4685
4586
4EB7
4588
4589
4EIQ
4EQ]
4EGR
4693
4E9Y
4E95
4596
4697
4598
4E93
4700
470]
4702
4703
4704
4705
4706
4707
4708
4709

MACY1l 27(1006)
09-DEC-76 14:59

034052
034156
034262
034366
034472
034576
034702

034704
034706
034710
034712
034714
034722
034730
034736
034744
034752

034760
0347862

035030

035430

035430
035432
035434
035436
035440
035442
035444

035446

035446
035450
03c4Ee

025454

000104
000104
000104
000104
000104
000104
000000

000000
000000
000000
000044
041101
Q44107
Q47115
0sele23
055131
032464

000044
035030

035430

104414
000400
104414
063220
104414
060400
000207

104414
000401
000207

14-DEC~-76 16:32_PAGE B89 PAGE:

042103
Q45111
050117
053125
030460
033466

043105
Q4113
051121
os4i27
031462
034470

BOS3

FREE RUNNING TESTS

06900
07000
07100
07200
07300
07400
07500
07600
07700
07800
07900

RBUFF2: .BLKB 104
RBUFF3: .BLKB 104
RBUFFY: .BLKB 104
RBUFFS: .BLKB 104
RBUFFE: .BLKB 104
RBUFF?7: .BLKB 104
RBUFFE: O ;END OF RECEIVER BUFFERS

:BUFFER ARERA

B o o s e o=, > a o

$
FLRG: O
TFLAG: O
RFLAG: O

TCOUNT: 4™
TBUF: .RSCII/RBCDEFGHI JKLMNOPQRSTUVWXYZ0123456783/

.EVEN

RCOUNT: 44

RBUF : .=. 445

.EVEN

BRSE : .=.+256.

; SUBROUTINES

CLRALL:
: THIS SUBROUTINE CLEARS THE C3Z BITS AND THE BR
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
000400 :BR«0
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
063220 ;SP(0)+BR
ROMCLK :NEXT WORD IS INSTRUCTION, ROMCLK PC=53C4
060400 ;:BR«SP(0)+BR
RTS PC

SETBRO:
: THIS SUBROUTINE SETS BRO BIT
ROMCL K :NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
000401 :BR+001
RTS PC

SETBR]:

; THIS SUBROUTINE SETS BRI BIT

0234
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DZDMH

DZOMH.PL!

4718
4719
4720
47281
4722
4723
Y7oy
4795
4726
4787
4728
4729
4730
4731
4732
4733
4734
4735
4736
4737
4738
4739
4740
4741
4742
4743
4744
4745
474
4747
4748
4743
4750
475]
4752
4753
4754
4755
4755
4757
4758
4769
4760
476]
4762
4763
4764
4765
4766
4767
4768
4769
4770
4771
4772
4773

MACY1l 27(1006)
09-DEC-7¢& 1Y4:59

035454
035456
035460

035462

035462
035464
035466

035470

035470
035472
035474

035476

035476
035500
035502
035504
035506
035510
035512

035514

035514
035516
035520

03c522

035522
035526
035532
035536
035542
035546

035550

104414
000402
000207

104414
000420
000207

104414
800800
000207

104414
000777
1044 14
063220
104414
060400
000207

104414
000777
000207

017600
062716
0lez1l
016005
0lel104
000207

14-DEC-76 16:32 PAGE 90
SUBROUTINES

000000
000002
002000
011766
000008

03200
03300

05100
05200

0S400
05600
05800

06000
06100
06200
06300
06400
06500
06600

06800
06900
07000
07100
07200
07300
07400
07500
07600
07700
07800
07900
08000
08100
0800
08300
08400
08500
08800

SETBRY:

SETBR?:

SETC:

SETZ:

ROMDAT:

RAMDRT:

PARGE :
ROMCLK ‘NEXT WORD IS INSTRUCTION, ROMCLK PC=S5304
000402 : BR+002
RTS PC
: THIS SUBROUTINE SETS BRY BIT
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=5304
000420 :BR+020
RTS PC
:THIS SUBROUTINE SETS BR7 BIT
ROMCLK sNEXT WORD IS INSTRUCTION, ROMCLK PC=S304
000600 :BR+«200
RTS PC
s THIS SUBROUTINE SETS THE C BIT
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=S304
000777 BR 7?7
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
063220 SP(U)*BR
ROMCLK NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
060400 :BR+SP(0) +BR
RTS PC
: THIS SUBROUTINE SETS THE Z BIT
ROMCLK +NEXT WORD IS INSTRUCTION, ROMCLK PC=5304
g?g??? P :BR+377

; THIS SUBROUTINE LOARDS RS WITH EXPECTED RCM CONTENTS
:AND LOADS R4 WITH ACTUAL ROM CONTENTS

; INOEX FOR COMPARE
:ADJUST STACK

p
MOV 381710, (R1) *SET ROMO
MOV ROMMAPLRO) ,RS  ;PUT "EXPECTED™ IN RS
MOV 6(R1),RY : PUT ~rouno" IN RY
RTS PC : RETU
: "HIS SUBROUTINE LOADS R4 WITH THE LOWEST
:8 BITS OF THE CRAM PC.
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DO3

DZDMH  MACY1l 27(1006) 14-DEC-76 16:32 PAGE 91 PAGE: 0236
DZOMH.P11  09-DEC-76 14:59 SUBROUTINES

4774 035550 017605 000000 08700 MOV J(SP) RS :GOOD DARTA

4775 035584 Qbe7?is 000002 08800 AOD :a (SP) * RDJUST STACK

4776 035560 005011 08900 CLR rRD) :CLEAR BIT10

4777 035562 052711 000400 03000 BIS csxra (R1) : CLOCK INSTRUCTION IN CRAM THAT WAS

4778 09100 : JUMPED TO, IT LORDS BR WITH ROM PC

4779 035566 00SO11 09200 CLR (R1) 'CLR BITS

4780 035570 1044.4 ROMCLK *NEXT WORD IS INSTRUCTION, ROMCLK PC=5304

4781 035572 061225 09400 061225 :MOV BR TO PORT &

4782 035574 116104 00000S 09500 MOVE  S(R1),R4 tPUT "FOUND" IN R4

4783 (035600 000207 05600 RTS PC : RETURN

4784 09700

4785 035602 09800  WROM:

:;gg ?gggg : THIS SUBROUTINE WRITES THE ROMMAP INTO THE CRAM

4788 035602 032737 100000 00136k 10100 BIT #BIT1S,STAT1  ;BE SURE DMC HAS CRAM

4789 035610 001420 10200 BEG 28 :SKIP IF NO CRAM

4790 03S6l2 005000 10300 CLR RO : RO=CRAM ADDRESS

4791 035614 012702 0il766 10400 MOV $ROMMAP , R2 'R2 POINTS TO ROMMAP

4792 035620 012711 0£0200C 10500 1S: MOV $BIT10, tRD) :SET ROMO

4793 (0356024 010061 000004 10600 MOV RO, 4(R]) : LOAD cnnn ADDRESS

4794 035630 012261 0000CE 10700 MOV (R2)+,b(R1) :L0AD WORD TO BE WRITTEN

4795 (035634 052711 020000 10800 BIS $BIT13, (R1) WRITE IT!

4796 035640 005200 10900 INC RO :NEXT ADDRESS

4797 035642 022700 0020CO 11000 CMP #2000, RO :DONE YET?

4798 035646 001364 11100 BNE 1§ :BR IF NO

4799 (035650 005011 11200 CLR (R1) :CLEAR SELD

4800 035652 000207 11300 2%: RTS PC :RETURN

4801 11400

4802 11500

4803 02565+ 11600 MEMSET:

4804 11700 : THIS SUBROUTINE LOADS CRAM WITH SPECIAL INSTRUCTIONS

4805 11800 tFOR THE CRAM JUMP TEST. ALL CRAM LOCATIONS ARE ORDED

4806 11900 :WITH INSTRUCTIONS THAT MOVE A 37 70 THE BR, EXCEPT THE

4807 12000 ' FOLLOWING CRAM ADDRESSES: O,1,4,7,525,1777. THESE LOCATIONS

4908 12100 conrnrn INTRUCTIONS WHICH Lbnb YHETBR' WITH THE LOWEST

33?3 isggg 8 BITS OF THAT CRAM ADDRESS.

4yeil 035654 005000 12400 CLR RO RO = CRAM ADDRESS

4812 035656 012711 002000 12500 1%: MOV #81T10, (R1) {GET ROMO

4813 035662 010061 000004 12600 MOV RO, 4(R]) :LOAD CRAM RDDRESS

4814 035666 012761 000437 000006 12700 MOV £437 . 6(R1) :LORD INSTRUCTION

4815 035674 052711 020000 12800 BIS calea (R1) WRITE INSTRUCTION IN CRAM

481g 035700 005200 12900 INC :NEXT RDDRESS

4817 035702 022700 002000 13000 CMP oeooo RO *DONE YET?

4818 035706 001363 13100 BNE 18 :BR IF NG

4819 035710 005000 13200 CLR RO : INDEX REGISTER

4820 035712 012711 002000 13300 2%: MOV 8B8IT10, (R1) :SET_ROMO

4821 035716 016061 035752 000004 13400 MOV CRAMA(RD) ,4(R1) ;LOAD CRAM ADDRESS IN SELY

4yg22 035724 016061 035766 000006 13500 MOV INSTU(RG) 6(R1) >LOAD INSTRUCTIIN TO BE WRITTEN

4823 035732 052711 020000 13600 BIS $BIT13, (R]) :WRITE CRAM!

4824 035736 005720 13700 757 (RO)+ INEXT

4825 (035740 022700 000014 13800 CHP s14,RO :DONE YET"

4826 035744 001362 13300 BNE 2§ :BR IF NO

4827 035746 005011 14000 CLR (R1) .LLEQR ALL BITS

4828 (03E750 000207 14100 RTS PC :RETURN

4E2S 1420C




DZCMH

DZCMH.P11

4830
4831
4832
4833
1834
4835
4836
4837
4838
4839
4840
48y
4gH2
4843
4B4Y
4EYS
4846
4BY7
4E4B
4843
4850
4851
4852
4853
485y

4828
4g857
4858
4859
:8&9
4822
4863
4864
4865
4866

MARCY1l 27(1006)
09-DEC-78

035752
035760
035766
03577

03577

035774
035776
036000

036002

036002
0360086
036014
036016
036022
036026
036030
036032
836034

36114
036116

03b1eC

036120
03t1e4
C36132
036134
036140
036144
036146
036150
036152
036156
C3t1e2
c3ble4

000000
000007
000400
000401
000404
000407
000777
000525

012711
032737
001402
012711
105227
001375
005711
100376
052711
152711
10571}

00376
i
005061
142711
105711
s
185711
s
i
108711
100776
000207

0lezil
032737
001402
012711
105227
001375
005711
100376
052711
152711
105711
100378

14-DEC-76 16:32 PAGE 92 PAGE :
4:59 SUBROUTINES
000C0L 0CODQY 14300  CRAMA: .WORD  0,1,4,7,1777,525
001777 000525
i:ggg INSTU: 00030? e§~?
[
14285 000404 Red
14700 000407 BR+7
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-DUPLEX MODE
040000 15600 MOV #BITIM, (R1) nnsrsn CLERR
100000 001366 15700 BIT #8715, STAT ' CRA
15800 BEQ +6 : BR 1 NO
150000 15300 MOV $BITIS, (RI) :IF cnnn SET RUN
000000 16000 INCB %0 - DELAY
16100 BNE =4 'BR IF NOT DONE DELAY
16200 18: TST (R1) : IS RUN SET?
16300 BPL 1% :BR IF NO
004000 16400 BIS lBITll (R1) :SET LU LOOP
000043 16500 8158 #43, (R]) ' BASE REQUEST
16600 25: IsTE (R1) tROY I SET?
3 :
035030 000004 13888 MOV ugnss 4(R1) Loné engs ADDRESS
000006 16900 CLR 6LR1) :CLEAR CC
000040 17000 BICB 840, (R]) :CLEAR RQI
17100 3%: TSTB (R1} ‘ROY I CLEAR?
17200 BM1 38 :BR IF NO
000041 gxs 841, (R1) *ASK FOR CNTL I
£Y4S: ST (R1} :WAIT FOR RDI
BPL 64% -BR IF NOT SETY
800005 LR &(R1) :SET FULL DUPLEX
00040 1CB $40, (R1) :CLEAR RGI
£5§: 1578 (R1} ‘RCI uP®
BMI £5% :BR IF YES
17400 RTS pC :RETURN
17500
17600 BRSELH:
17700 - THIS SUBROUTINE LOADS THE DMC WITH A BRSE ACCRESS
%5338 :AND PUTS DMC INTO HALF-DUPLEX MODE
040000 18000 MOV $BIT1Y4, (R1) :MASTER CLERR
100000 0C1366 18100 BIT $BIT15.STATI : CRAM"
18200 BEG +6 BR IF NO
100030 18300 MOV $BIT15S, (R1) :IF CRAM SET RUN
000000 18400 INCB 80 : DELAY
18500 BNE -y :BR IF NOT DONE DELAY
18600  1§: TST (R1) :1S RUN SET?
18700 BPL 18 ‘BR IF NO
004000 18800 BIS CBITll (R1) +SET LU LOOP
000043 18900 BISB #43, (RD) : BASE REQUEST
19000 2%: TST8 (R1} :ROY I SET”
1910C BFL 2$ :BR IF NO

EOS3
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DZCMH

DZDMH.P11

4886
4887
4888
4889
4830
4891
4892
4893
4834
4895
4896
4897
4898
4839
4900
<301
4302
4903
4904
43905
43906
4307
43908
4909
4910
4911
4912
4913
4a1y
4915
4916
4917
4918
4919
4920
4921
4922
4922
4324
432¢

MRCYL]l 2?7

036166
036174
036200
036204
8 620
b2l
036214
036216
036220
036226
036232
036234
036236

036e40

036240
036244
036246
036250
036254
036260
036264
036266
036270

03s272

036272
036276
036300
036302
036306
03e3le
036316
0363c0
03k3e2

03324
03E34S
036401
g3e422
036436
036470
C36516
036534
036561
036605
836£31
C3bb54

026722
C2E754
C3ET7E

012761
005061

152711
105711

1003 6
012561
012561
142711
105711
1007786
000205

000205

041777
377
377

Q45377

Qu7777

044777

Q44777

041377
377
377
377

044777

que77?7
042777
277

{1006)
09-DEC-76 14:58

{4-DEC-76

035030
000006
000040

000041

002000
00004d

0C3344

000004
000006
000040

000040

000004
0C0O0s
000040

g40sz2e
051103
051103
046525
052104
0S0117
050117
020122
042522
051106
047503
05elilb

0S0130
8S0130
CE1440

000004

000006

020115
046501
046517
020120
042440
O46440
046440
o44522
042503
Q42505
0Sellb
051108

041505
0413505
g4E1085

SUBROUTINES
18200
19300
19400
13500 3%:
19600
BY4S:
£S%:
19800
19300
20000 RFRELD:
20100
20200
20300 s
£0288
20600
20700
20800
20800 29%:
21000
21100
21200
21300 XFRELD:
21420
21500
21600
21700 19:
21800
21900
22000
22100
2e200 2%:
22300
22400
00300
00400 EMI:
00S00 EMZ:
00600 EM3:
00700 EMM:
00800 EMS:
00900 EMS:
01000 EM7:
01100 EMIO:
01200 EMI1:
01300 EMIZ2:
0l400 EMI3:
0%580 EMIY:
31508 owi:
0180C DH2:

16:32 PARGE 93

OH3:

FO3

PRGE:
MOV uanss Y(R1} :LORD BASE ACDRESS
CLR &(R1) ‘CLEAR CC
BICB  #40, (R1) :CLEAR RQI
7578 (R1} RDY 1 CLERR7
ané 39 E
BISB  #41, (R1) 5K FOR CNTL I
1578 (R1) :WAIT FOR RDI
BPL 84§ :BR IF NOT SETY
MOV #81710,6(R1) 'SET HALF DUPLEX
BICB  #40, (RD) CLERR ROI
7STB (R1} ROI UP?
BMI 13 an IF YES
RTS o7 : RETURN

: THIS SUBROUTINE LOADS THE DMC WITH A RECEIVE BR-CC
BISB ¥44, (R1) :REC BR/CC REQUEST

75TB (R1} Rgv } ssrv
BPL 18 I

MOV (RS)+,4(R1} :LOAD REC BA
MOV (RS)+. 6(R}) :LORD REC CC
BICS 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
BisSs #40, (R1) :XMIT BR/ CC REQUEST

T5TB (R1} RDY I SET?

BPL 15 :BR IF NO

MOV (RS)+,4(R1) :LORD XMIT BA
MOV (R5)+ 6(R1) :LORD XMIT CC
BICB 40, (Rl) - CLEAR RQI

1578 (R1} :IS RDY I CLEAR
BMI 2% :BR IF NO

RTS RS s RETURN

.ASCIZ ¢377>/CRAM DATR ERROR/

"ASCIZ <377)>/CRAM DUAL ADDRESSING ERROR-
_ASCIZ ¢377>/CROM DATA ERROR/

"RSCIZ <377>/JUMP ERROR/

"RSCIZ (377>/00T ERROR IN IBUS® REGIO-
_ASCIZ «377>/10P MAIN MEMORY TEST-
"ASCIZ <(377>/10P MAR TEST/

JASCIZ <377>/BR RIGHT SHIFT TEST/
.ASCIZ <«377>/RECEIVE DATA ERROR/
.ASCIZ (377>/FREE RUNNING ERROR~
"ASCIZ ¢377>/CONTROL OUT ERROR/

.ASCIZ <377>/INTERNAL DODCMP ERROR COUNTS NON ZERJ-
ASCIZ <377)/EXPECTED FOUND ADDRESS-
ASCIZ <«377>/EXPECTED FOUND~

ASCIZ <377> SELM SELB~

J228



LZOMM - MACYLL 27(1006)
09-DEC-7E 14:59

CZOMH.PLL
337016

037044
£37046
037050
037052
037054
037056
037060
037062
037064
037066
037070
037072
037074
03;?76
837188
037104
037106
037110
037112
037114
037116
037120
037122
037124
037126
037130
037132
037134
03713¢
037140
037142
37144
037146
037150
037152
037154
037156
037160
037162
037164
037166
037170
37172
037174
037176
037200
037202
037204
037206
037210
nazele
carzeld

041377

00C003
006
001264

006
001270
0oH
001260
00c003

006
001272
goe
001270
004
001264

o

001272
006
001278
004
C01252
00ogc2

003
001272
003
001270
000002
006
0Ci1272
086

001270
000003

003
001272
003

601270

0g4
034704
000003

003
001272
303
001270
004

001264
000003

20C0Cz

14-DEC-76

gsl1s0!

004
004
a02

0O
Ca4
002

004

0a4
002

gor
00e

004
80e

010
604
002

818
004
002

097
00M
Coe

025505

16:32 PRGE 94

SUBROUTINES

02000
0

06200
06300
06400
06500
06600
06700
06800
06900
07000
C7100
07200
07300
07400
c7sac

DHY:
.EVEN

DTL:

D12:

DT3:

DTN:

DTs:

D76:

DT7:

DTIC:

0Tl

.RSCIZ

3
.BYTE

GO3

¢377>/BRSE+3 THRU BASE+l2 /

b,4
6.4
4.2

.4
.4
4.2

b.4
6.4
4,2

3.10
3,4
4.2

3,10
3,4
4,2

3.7
3.4
.2

PAGE ¢
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cMH.PLL

o
oz

037266

037270
337270
037272
037274
037276
037300
037302
037304
037306
037310
037312
037314
037316
037320
037322
037324
037326
037330
03733¢
037334
037336
037340
037342
037244
037346
037350
037352
037354
037356
0373e0
037362
037364
27266
£37370

M4 MARCY1l 27(100
M 09-DEC-

006
00ligse
006
031254
ODOQIU

03
001250
0C3
035034
003
001252
__0g3
035036

0C3
001254
003

035040
003
001256

203
035042

000000
000000
000000
036324
036722
037044
036345
036722
037044
036324
036722
037062
036401
036722
037100
0364e2
036754
037116
036422
036754
037130
036436
036754
037116
036470
036722
037142
03651E
036722
037160
036534
03E 754
03711t

£)
7€ 14

14-DEC-78

Go4
002

002
002
0o2
0Ge
0Ce
02
c0e
Cae

1€:32 PAGE 35

SUBROUTINES
07600

07700

07800

07900

0800C DTie
08100

08200

08300

08400

08500

08600

08700

08800

08904

09000

09100

09200

09300

09400

03500

09600

0370

09800 .ERRTAB:
03300

10000

10100

10200 EMI
10300 Dl
10400 OTI
10500 EMe
10600 DHI
10700 0Tl
10800 EMI
10900 OHl
11000 DOTe
11100 EM3
11200 DHI
11300 D73
11400 EMM
11500 DH2
11600 DTH
11700 EMd
11800 DHZ2
11930 DTS
12000 EMS
12100 DHe
1200 DTH
12300 EMS
12400 DKl
12500 D76
12600 EM?7
12700 DMl
12800 O77
12900 EMID
13000 DHe
1313 07§

.BYTE
TEMPS
.BYTE
BRSE+12

000

(HLT
(HLT
(HLT
(HLT
(HLT
cHLT
(HLT
(HLT
sHLT

HLT

3.2
3.2

3.2
3.2

Il

le

PAGE :

s

-

240
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e
337575

837414
03741¢€

037420
27485

03428

37432

036561

B3515

036605
0000ca0
000000
036605
036754
03713C

36631
037218

83§§54

037cz2¢

16:32 PAGE 96

SUBROUTINES
13200 Ml
1330 Kl
1340 T10
13500 EMI2
13600 O
13700 O
13800 EMI2
13800 LHe
i
8 E
E
R
14600 DTI2
14700

14800

14900  CORMRX:
15400 .END

‘HLT
‘HLT
(HLT

sHLT

(MHLT

I03

i3
14
15

16

PRGE:

824!
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DZCMH  MACYLL 27(1006) 14-DEC-76 16:32 PAGE 98 PAGE: 0242

DZDMH.P1l  (09-DEC-7& 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS

ADRCNT= 004301 gcg¢ 894 903w

AJDONE 002734 566 6398

AUSTRT 002446 SESs 536 643

AUT0.S 010262 528  1343s

BAsSE 035030 ag;é :ggé Y446 4452 4Y45S 4458 K459 4460 4461 4484 45022 46898  u4BtE

BASELD 036002 3980 4036 4085 4131 4180 4224  4B4CM

BASELH 036120 4268 4870m

BINWRD 004632 q44s  947% 948 9@

BIT3 = 0000O! don 1133 134 303 9l 399 Jgy 3995 4p3g 4053 M079 4099 WIS
4148 4174 4182 §218 423 9862 4305 §4i3 4B%

BIT! = 000002 94y 533 (127 1133  1I34 1503 4482

BITIO = 002000 G5t 15 9 leB2 1718 1754 1770 1804 2108 w7eS W73 u@l2  4eao

BITIL = 004000 B4¢ 3833 4852 4882

21115 © paooep Sr 1430 laoe  jeoE et 1 985 U8 gl g5y Tees W08 WS

E};f;  BgeA38 o R KRR R IE 818 3831 4340 4557 uB44 487N

15 = 100000 08 487 7 4 77 17 7 797

1983¢ o030 o8 opiE MM MEL WTT MGs M3 M5 LBk B MM
er0c 27k 2820 2877 293 300D Jpe3  3lal  3le3 32ye 3307 %9 gy
3433 3555 3617 3679 374l 3802 3819 3821 3972 @geR Q77§41 1
4216 4260 4303 4341 Y343 4558 USEO 4788 4B4S 4847 4875 4877

172 = 0J00C0Y 938 533  &92 1134 3308 3939 4574

EIT3 = 0000IQ g2s 1507 1614 4506 4530

BIT4 = 000020 9Is 1117 1190 1142 4057

BITS = 0OOCHO 908 1618 2047

BITE = 000100 89¢ 1122 1123 1509 2062 4380 4566

177 = 000200 88s 1123 1290 1618 )

8118 = 000400 87¢ [465 1496 1438 15! 1513 1519 1522 1579  2CNE 4103 41S2 4777

BITS = 001000 Bb¢ 1483 1485 1493 1519 1522 1877 1579 4196 4240 4650 4384

BN 606756 11658 1455

BRLVL 011720 1679 1584 1592 1604

BRW 003640 £98  784s

BRX 003642 693 7858

CHRCNT 004620 Q¢ 945 943 9pG¥ 983w 984

CKSWR 007362 614 759 790 1005  1i90s

CKSWRL 007426 12008 1212

CKSWR2 007440 12038

CKSWRI 007444 12058

CKEWRY 007450 12068 1214 128l

CKSWRS 007554 1191 1135 12308

CLKX 001242 1718 — A

CLRALL 032430 2149 2162 2175 2595 2608 2621 2652  @2BBS  g678 2709 2722 2735 ETED
8779 o792 0823 o83k 2849 2880 2833 2906 QM2 2355 . P98 435 3448
346l 3497  3B/I0 3623 3559 3672 3885 3w2l 3634 347 383 3wk 3709
3795 3758 3771  H4E95s

CLRTAB 031676 434G 9411 4419 4436

ENT BA 001760 P9 ey ug y y 1268

et BN 28 B B B W O o9 0w noo 2o

CGNERR 007125 602 11654

CONN 007016 11658 1432

CONTRB 002710 6I1  ga4s

CON/RT= 104410 23ls €45  i0 1055 1366

CORMAX 037430 49254

- -
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OZCMH  MACY!l 27(1006) I4-DEC-76 16:32 PAGE 99
DéOHH.PIl 09-65C-?5 14:59 CROSS REFERENCE TRBLE -- USER SYMBOLS

R
CRERM 001320 1958 485*  l26M* 1265 1267x 1271
CSR 0ct412 11658 1370
CSRMRP 010254 1345
CYCLE 007620 700 741 742 12558
02¥22P 083&?4 1058: 1031 1053 10S6#
RTR 68511 182 ¥ 1049 1052s
DELRY = 104413 2378 -
DEVADR 004276 BSH#* 891 90!
OEVTRB 002722 580 6234
DH] 036722 49258
LHE 036754 49258
DH3 036775 49258
DHY 037016 49254
CISPLA 001200 1428 S00% SOb#* 715#
DISPRE 000174 1288 S06
MACTV 001306 189# SEg 6S6# 657 1255 1269 1351#
MCM 007210 615 11658
DMCROC 001500 cB80s
OMCROL 001510 o854
DMCRO2 001520 230%
DMCRO3 001530 295¢
DMCROY 001540 300%
DMCROS 001550 3054
DMCRO6 001560 3i0#
DMCRG7 001570 315#
DMCRIO 001600 32Cs
DMCRI1 001610 3258
DMCR12 001620 330#
DMCRI3 001630 3358
DMCRIY 001640 3408
DMCRIS 001650 345 .
DMCR1E 001660 3504
DMCR17 001670 3554
DMCSR 001404 2b3s S65# 591 628 745 782 1095
DMCSRH CO14C6 cb4s  llgo¥  1123%  llev#  1133%  1134# 1140«
DMCTL 001410 cbSs 1284 1285% 1286
DMNUM 001310 190s 481 731 1349%  1364%  1526% 1527
DMPO4  0CI4l2 cbbs  llll¥ 1117 1154 1158 1286%  1287%
OMPOE 001414 cb’8 1128%  1288%  ]289%
DMRLVL 001376 cbOs 129l# 1z82% 1293 4319#
DMRVEC 001374 2598 748 1e74%  1275% 1291 4318#
DMSI00 001502 cBls
DMS101 001512 c8bs
DMS102 001522 29l
DMS103 001532 2964
OMSIOY 001542 3018
OMS10S 001552 3068
CME106 001Se2 3118
OMS107 001872 3le#
CMSil0 00l1e02 3218
OMS1ll OCikl2 3cbs
CMSll2 QCleee 3318

tMElls COles2 3364

1534#

1540%

1273
1282#*

1837

154 #

1282
1283+%

1548

1331

1570

1e38

PAGE: 0242
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DZOMH  MACY1l 27(1006) 14-DEC-76 16:32 PAGE 100 PRGE: 0244
DZOMH.P1l  09-DEC-7& 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS
DMS1I4 001642 3418
DMS115 001652 3468
OMS116  DOl6G2 3518
OMS117 001672 3568
DM5200 001504 2828
OM3201 001514 2874
DMS202 021524 2928
DM5203 001534 2978
DMS204  DO1544 3028 )
OMS205 001E~Y 3074 i
DM5206 OCiSk ¢ 3ies
DMS207 GO1574 3178
DMS210 001604 3228
OMS211 001614 3278
DM5212 001624 332
OMS213 001634 3378
BMS214 001644 342
DMS215  00165Y 7.
DMS216 0016EM 352
DMS217 001674 3578
DMS300 001506 2838
DMS301 001516 288
DMS302 001526 2938
OM5303 001536 238y
OMS304 001546 3038
OMS305 001556 3088
OMG306 001566 3138
OMG307 001576 3188
OMS310 001606 3238
OMS311 001616 3284
OMS312 001626 3338
DMS313 001636 338
DMS314 001646 3438
DMS5315 001656 3488
DM5316 001666 3538 .
M5317 Q167 3588 )
MTLVL 00150 Bcs  1295%  123E%  4321¥
e B g e s e
. L
DM.MAP 001500 195 2798 485 538 548 642 1266 1267 1346 1350 1562
OT1 037044 4325k
0TI 037176 4goGy
CTI1 037214 432G
0112 03722 432Gy
612 037062 4925
CT3 037100 4325
CT4 037116 4355y
DTS 037130 4325
0TE 037142 4355
617 037160 ES
EMI 036324 4325y
EMIO 036534 4325
EMII 03856l 49258
EMI2 036605 4925y
EMI3  (03e63l 4325y

EMIY C3eeS4 49258



OZCMH

DZOMH.P11

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
00cbl2
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
00i220

14-DEC-76 16:32_ PAGE 10l

49254
49254
49254
49254
49254
49254
4412
4307
Y442
4371
3678
3708
3738
3768
3798
382

44373
44574
4447

4464

4463
Y453

793

4474
4456

1066%
775%

1860%
1956#
Y413

53b#
1369

1433

803
795

4573
44588

1280%
1016%

1861
18957
4418#

1378

16124

1035

MO3

CROSS REFERENCE TARBLE -- USER SYMBOLS

1029

1880#*
1960
4435%

1445

1675#

1043 1101

1885 1886
1961  1976#
4438 453k
1454

1709%  1747%

W

9
577
4?7

1768%

1909
4339#
YS49#

1794

1929#%
4350
YETSH

1829+

1930
=361
4325

1875¢#

PAGE :

1933
43£9

1924+

0z24E



NO3

DZOMH  MACY1l 27(1006) I4-DEC-76 16:32 PAGE 102 ' PAGE: 024
DZDMH.P11  09-DEC-76 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS

1955¢ 2033% - 2059% 2094x 2143% 2160% 2173% 2199% 2215% 2227% 2252% 2269% 2292+#
SHi0  gotcs ghox  ouOok  Zolor  ghUEx gRGM  ohror giOa  7oOk  ovam it Sie

: 3 3
S SB%e B3 B BML o BBN Bk sSh s B i
3056% 3074*% 3087% 3118%# 313b*% 3149% 3180% 3198% 3211¥ 324  3260%  3273%  3J3CH#

J32o%  3335%  3366% 3384  3397%  34oB8%  3y4bx  34S9*  3490%  3508%  352i¥  3552x  3IS70+#
3683*% 3bl4* 3632% 3b64S%  3676% 3p94*¥ 3707%  3738%  3I7Sb*  3769%

LOKFLG 001326 2038

LOLIN 004272 BS4* 884  BI9w

LPCNT 001224 1608 772% 773 776%

LSTERR 001234 1648 492  712¢ 1013  1015%  1102#

MASKX 001244 1728

MASTEK 0OBOH4 1037 11658

MCRLF  00SS74 §10 933 1033 1034 1042 1165 1303 1365

MCSRX 005774 717 11658

MOATA 007320 %3 973 11824

MEMLIM 001304 i88s 680 .

MEMSET 035654 2390 3002 306l 3123 3165 3w 309 3/ MA@ ME XS B9 3681
7 .

MEPRSS 005635 716 1165

MERRPC 006121 1040 11658

MERRX  00602] 723 11668

MERR2  00SE62 11658 1547 .

MERR3 005707 653 1165

MILK 001322 136%  4Bb¥ 725 1263  1268% 1272

MLOCK 005745 694  1165#

MNEW  00B046 698  11EGH

MOOU 006606 11658 1416

MPRSSX 006010 7el 1165w

MPFAIL 005577 1099  1165#

MGM 005570 840 11658 1327 1402 1412 1425 1439

MR 005657 703 1165y 1321

MRESET= 00400C | 364

MSTCLR= 104412 235% 1104 1637 1711 1749 179 1831 1877 1926 1993 2035 2096 2145

s34 gead G0 oy oEe oA e S SR U@ HE BN %

3740 3801 3971 4027 4076 4122 4171 4215 4259 4302

nreTh:  BREB3R 138" 138 1a0s

MTSTPC 005733 11658
MYECX 006002 719 1165#
NEXT 0Cle2l6 574 779 07

1071 3S*  1674# é?O ¥ 746#% 793% 820# 874*  1923%  1991¥ 2032+
2093% 2lycx 2198« cSl#  2307# 3b3% 419% H475» S3i# SB88*  2645* 2702%  £759%
c8lb% 2873% 2934% 2996¥  30SS%  3117%  3179%  3241*  3303%  3365%  3427#  3489x  3SS1#
3613® 3675% 3737%  3799%  3969%  4025%  HO74%  H4120%  416S»  H213®  H257# 4300«
NORCT  0070Se 525 11658 1257 .

NOCEV  COZ&06 §74 5974

NUX 006352 11654 1357

OISR  03304G 4320  4Sics

0K 002600 870 573 592 5958 620
ONE_ 001302 1874

FRCTOD 001702 3664

PACTOl 001706 3698

PACTOZ 001712 3724

PACTE3 001216 3754

PACTON 001722 3788




DZDMH

DZDMH.P11

PRCTOS
PACTOE
PRCTC?
PACT10
PRCTL
PACT1Z
PACT13
PACT14
PRCTIS
PRCT16
PRCT17
PRRAM =
PRRAM]
PARBIT=
PRARERR
PASCNT
PERFOR=
PFTAB
POPRO =
POP1SP=
POP2SP=
PRIO

PS =
PUSHRO=
PUSH1S=

PUSHES= 0

QV.FLG
RAMDAT

RBUF

RBUFF
RBUFFE
RBUFF |
RBUFF2
RBUFF3
RBUFFY
RBUFFS
RBUFF6
RBUFF?7
RCNTAB
RCOUNT

ROMCLK=

MACYL1l 27(i0C6)
09-DEC-7& 14:59

001726
001732
001736
001742
001746
001752
021756
001762
001766
001772
001776
104405
Q04142
040000
004216
001230
004537
005332

035550

034762
03374€
03470¢
033746
03405S¢e
034158
03422
034366
034472
034576
033620
034760
033656
033452
005126
005252
003444
033450
104407
001214
034710
C36240
104414

14-DEC-76 16:32_ PAGE 103

381
384s
387
3908
3934

1306
877

B6S
714%

11064
1065

781
1388

478x
1062

4844
2960
3218
3502
3763
3871
46604
46684

1358

867
715

CRDE

730%
2973
3254
3515
3776
33932

1371

g7es
726

1574#

770
3008
3267
35¢c8
47708
3340

4518
3938
4pll¥
Y6228

4432

704
3953
43008%
1152
1869

1380

883
751

1584%

3020
3280
3564

4038

46544
46864
4613%

4S63#

7941 %
46778

1157
1892
2000

BO4

CROSS REFERENCE TARBLE -- USER SYMBOLS

1447 1456
88S 887
1279%
43l1% 4368
3032 3068
3316 339
3577 3530
4270 4687#%
46571
4ol s
779% 783
1642 1644
1894 1896
2006 2003

3081
3342
3626

1071%

1646
1935
2039

3034
3376
3639

1073

1654
1937
2042

3130
3391
3652

1135

1656
1940
2054

3143
3404
3688

132N%

1840
1942
2060

) LI
~) Lr—
oL£u;m
— oo

1330#

1842
1944
20e8

PHGE: G247

1332

184S
1362
2070

—— e — e ad




DZOMH

DZCMH.PL!

ROMDAT

ROMMAP
RUN
SAVACT
SAVNUM
SAVPC
SAVRO
SAVR1
SAVR2
SAVR3

w
D
<
o
un
n

w
(w}
]
[y
1]

MACY1l 27(1006)
09-DEC-76 14:59

035522

011766
001316
gcl3ie
001314
001276
00126C
001262
001264
001266
001270
gplaze

1274
104406

104400

104401

035446
035454
035462
835470
035476
035514
007612
004621
001200
oCledd

14-DEC-76
2072 2106
ce2dl 2259
2371 2373
248S 2496
2609 ebll
272S 2736
2850 85S¢
2971 3004
3126 3128
3252 3263
3387 3389
3513 3524
3648 3650
3774 4698
2154 2167
2388 2401
2beb 2657
885 2838
ibees 1801
1938 487%
1918 651
1924% 4B1#
1858 603%
17848 S17%
1798 609%
180% 915%
181s 94
1828 q13%
1833 9lox
184¢
22’8 1017
43698 4469
4374 4377
4373 43758
ciSs 1663
2239 2295
2979 3038
3782 3957
2l’s 1690
el7e 2185
2406 2436
cebbe 2675
2903 2916
316l 3197
3445 3458
3706 3719
2370 2383
2425 2439
2482 2495
2538 2551
2258 2271
2314 2327
1204 12438
Q43 967
E4s 479
170s

16:32_ PAGE 104

COX

CROSS REFERENCE TRBLE -- USER SYMBOLS

2150
eebl
2384
2498
2bed
2738
2881
3006
3139
3265
3400

970%
670

2i5e
2272
2386

3125

9844
1072

2163
2274
2397
2511
2653
2769
2894
3018
3152
3278
3436
3562
3697
4710
geel
2457
2714

4791
1269

1538#
1077

923

44674

1780
2463
3224
4108
1776
2238
2482
2732
2978
3259
3520
3781
3200
3262
3324
3386
3076
3138

1094

2165

2176
2287
c4e?
2541
26bb
2782
2907
3030
3188
3314
3449
3575
3710
4726
2263
2500
2740

2205
2317
2440
2554
579
2752
2943
306E
3201
3327
3462
3588
3746
4742
2289
2543
2784

1979
2683
3472
4283
1951
234
2561
2802
3073
3334
3535

2207
2328
2442
2565
2681
2824
2945
3077
3203
3338
3464
3622
3748
7uy
2319
2556
2737

2019
2746
3534
4457
1975
2337
2574
2833
3086
3347
Jb3l

e2l9

2le9
c860
3858

2120
2380
2bl8
2859
3135
3356

- 3857

PARGE :

2229
2342
2483

0248




CZ0MH  MACYI1! 27(1006) 14-DEC-76 16:32_ PAGE 10S
DZCMM.PLL 09-DEC-76 1Y4:59 CROSS REFERENCE TRBLE -- USER SYMBOLS

STRT! 001368 cSes  1276% 1677 1712 1750 1797 1832
2202 2255 2311 2367 e4e3 2479 €535
2938 3000 3055 312l 3183 3245 3307
3741 3802 3807 3819 3834 3972 3977
4172 4177 4216 4221 4260 4265 4303

4875
STRT2  0C1370 2538  1277%
STRT3 001372 2S4s  1278% 3804 3974 4030 4079 4125
STRTSW 001236 léggi 515% S18% 519 52l 831 533
Sv0s 004310 9124
SWFLG 007556 4B82¥ 804 1199%  1226% 1232%
SWMES 007107 11658 1202
SWMES! 007117 11658 1205
SWR 001202 1438 499% 501 SOS* S1S g1 656
1060 1067 1069 1130 1190 1225%
SWREG 000176 129% S0S 1190 1245
SWo0 = 000001 458 519 1352 1558
SWOl = 000002 Y48 701 1298 1322
SWo2 = 0000CH Y38
SWO3 = 000010 4o b46
SWOY = 000020 4ls
SWOS = 000040 408
SWO6 = 000100 J9s 1130
SWO07 = 000200 388
SW08 = 000400 378 1067
SW03 = 001000 368 791
SW10 = 002000 358 1069
SWill = 004000 348 768
SWi2 = 010000 33s 806 1006
SW13 = 020000 328 1011
SW18 = 040000 3ls
SW1S = 10000C 30s
T8UF 034714 3887 3917 3939 3382 4041 4136 4273
TBUFF 0335140 4332 4576 4578 46254
JCOUNT Q34712 3888 3320 4678%
EMP 001418 2728 950 109#% 1097% 1138% 1143% 1149+

3847#  3865¥  3868%  3874¥  3877% 38814  3884x
4007%  4012%  4044%  4047%  40S0*  4093%  4139%
H4279%  4366%  44E7H

TEMPL  00l24E 1738 533% 1167 1S70%  1671%  3897%  3902%

TEMP2 001250 1748 S40* 1169 390S*  4367%  445B%*  N470#

TEMP3 001252 1758 S4o* Sb3# 599 608 1171 1361
2liB#  3B85]1%  394ls 4395  44SGx  45E9¥ 4925

TEMPY 001254 1768 543 1173 1374 1377 1383 1386
4S70% 4925

TEMPS 001256 1778 S44x  117S 1356%  1368%# 1556 4461 #

TELAG 034706 3816% 3910 3913*% 3955 4325% 4336 4353

TIMER = 104416 2438

TKCSR 001204 148# 764 827 1234 1612

TKDBR 001206 1498 766 8es 835 1192 1184 1236

TLAST = 031432 1325 4690s

TPCSR 001210 1504 Bl 833 1008 1237 1615

TPDBR 001212 1514 Bl3# g83S# 1010% 1239% 1bl7#

TRPOK Q04636 93t

TETNG  00lces ibl# 493 1080 1108 1309 1316 1318

1878
2592
3369
4028
4308

4174
646

761

46798

1161%
3830%
Y142

4925
1364
1450
492
Hﬂlgl

1614

1634+

1827
2649
3431
4033
4312

4218
692

3824#
3893#
418S#*

14644
1453

Y4172

1673

1994
2706
3493
4077
4341

4262
701

3827#%
3896#%
4188%

2113+
1459

46768

1707+%

806

3835+
3900*
4Y229%

2115+
1462

1745#

2097
2820
3617
4123
4788

1322%

1006

3038+
3585#
K232%

2llb#
3852+

1792%

PAGE :

2.46
2877
3679
4i28
4E4E

1352

1011

3944»
3989+
HY276%

eli7#
44608

1827+

0249
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EOH

OZ0MH  MACYL! 27(1006  IM-DEC-76 16:32 PAGE 106 PAGE: 0250
DZCMM.PLL 09-DEC-7¢& 14:59 CROSS REFERENCE TABLE -~ USER SYMBOLS

1873%  1922% 1990% 2031% 2092* 2141% 2197*% 2250% 2306*% 2362% 2418% 2474# 2530#

2587%  ob44x  270l% 2758% 2815 2872% 2933% 2995%  30S4¥  3l16¥ 3178%  2240% 2302

33?3* ag E: aggg* 3550% 3blex  3674#  3736%  3798B%  3%6B%  H4024* 4073 H4119%  41bB#
#* ¥

1871 015766 1312 1330 16344
ISTI0 017216 1874 19228
I1S711  0i7S16 1823 19904
IsTie 017632 1991 20314
IST13 020040 2032 20924
IST14 020230 2083 2141s
TSTIS 020420 2142 2197%
TSTib6 020574 2198 2eS0s
1ST17 020784 2esl 23064
'STe 016100 1635 16734
15720 021154 2307 23628
15721 021344 2363 c418s
ISTe2 021534 2419 2474%
15723 021724 e475 2530#
TST24 022114 2531 2587#
1ST2S (022304 2588 b4y s
1ST26 022474 2645 27018
T1ST27 022664 2702 27584
TS73 0ibaly4 1674 17074
1ST30 023054 2759 28154
TST31 02324 2816 287cs
15732 023434 2873 29334
TST33 023630 2934 23995
TIST34 024010 2996 305S4#
IST3S 024204 3055 31168
15736 024400 3117 31784
TST37 024574 3179 32408
TSTH 016336 1708 174548
TSTHO 024770 3241 33024
TST41 025164 3303 33648
I1ST42 025360 3365 34264
TST43 025554 3427 34888
TST4Y 025750 3488 35S0«
TSTHS 026144 3551 3bles
TST46 026340 3613 36748
TST47  02653M 3675 37368
TSTS 0leS16 1746 17928
ISTS0 026730 3737 37984
I1STS81 027742 3799 39688
15152 030170 3969 40244
TST83 (030362 4025 40738
TSTSY 030544 4074 41198
JSTSS 030736 4120 41688
ISTS6 031114 4169 42128
15157 031272 4213 425t s
1576 016636 1783 1827«
TST60 031432 4257 42998 4690
TET? 017024 1828 1873%
T7EY 03522 b3S b9b# 698+ 699¢ 7628
TWCSYN= 010000 964

TYPORT OOS!l4 103¢ 1050 1053

TYPE = 104402 219s Si3 Ses €37 e0! (-] blv 617 648 853 S 7C3 7lb

- - — . -— - e~ — -



DZC0MH  MACYLL 2701008
OZUMH.PL

TYPMSG

VEo
VECMAP
WHICH
WROCNT
WRKO.F
WROM
XBX
XCNTRB
XCSR
XDNTRB
XERR
XFRELD
XHERD
XMIT
XPASS
XSTATQ
XTSTN
XVEC
X3

X1

X2

X3

X4

XE

Xb

x7
ZERG
$CO0
SCRAP

SENCRD
N =

! 09-DEC-7¢ 14:59

005014

A0343c
G320es

14-DEC-76
217 7l
1080 104
1401 1404
1030 1033w
1165¢ 1373
1596 1558w
1367 1554
941 % 974%
1045 1048
1800 3803
1007 1009
4352 4354
718 7438
ysggs  4590*
7e4 7528
3981 - 4040
537  1165#
326 4330
7e2 749w
S4e 11658
1033 1078
720 7468
4BSEE 46298
46268 46298
4E2E8 46298
4E2E8  4629E
46268 46298
4ESEE 462N
4Eobs 46238
46268  46E9N
18
s 1p2us
17818 1784
1383 1980w
21938 22408
2ubds 2467
2693 26974
29238 29804
30258 3228
3476 34848
3732 37838
41098 4112
4289 4235k
123 Sil
s 1624
17128 1735
1825 1831
1980 1986
209 20978
ceyb 2248
23e78 2408
2528 2534
2690 2637
2819 28208
2931 2893

72
104
1411

982
3979
1011l
Y421
46588
4086

4333

16:32 PAGE 107
CROSS REFERENCE TRBLE -- USER SYMBOLS

783
1081
1415

4035
442y

4135
4517

46358
46354
46358
46354
4635#
46358
46358
46358

N)r—ep-
oo
ur—w
Wod

” =

22464
25204
2750

29918
3287%
3538

37948
4158

1058
163¢
1743
1864
1993
2137
2255
2416
2576
270
cBes
3000s

1849

1424

FoY

1382

1431

4130
4605

49138

1508

1438

4173
46558

Yo44 .
He444
HE448
4EYY %
444 8
Y44y
HEY4 8
SILLE)

16698
1864
2084

23028
2576
2807

3050
334S9#
3600

39648
42028

1669
1781
1877
20e?
21468
2304
2464
2591
27y
cBr7s
3082

93
1547

4223

>—
LD
o~
i)

4267

» P
[V ]om ]

4231C

4653

4785

>aba
(N e
o)
n~
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GOH

CZ0Mh MACYLL 27(1008) I4-DEC-76 16:32 PAGE 108

CZoMH.PLL 09-CEC-7E 14:59 CROSS REFERENCE TABLE -- USER SYMBOLS

2lels 3163 3174 3176 3182 31838 3225
3300 3306 33078 3348 3360 3362 3368
3473 3484 3486 3492 3493s 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 421S
4286 4295 4297 4302 4303%  4690%

§S = 000262 _Ie 1835 16378 1674  1B778 1708 17128
1874 1878 1923  1927¢ 1991 199498 2032
22028 2251 22558 2307 23118 2363 23678
2588 25328 o645 ob49 2702 o70bs 2759
23388 239 3000 3055 30598 3117 3121w
3366 3369 3827  3431s 3989 3493k 385
37418 3799  3g02s 3969 39728 4025 4028w
4213 42168 4257 42608 4303#
€Y = 000317 1s 2078 215 3178 219 2218 223w
_ 2378 2398 2418 o43% 245w
= 027430 1088 109 112¢ 1198  I24s 1278 131w
5738 278 2808  2Bim 2828  283s 285w
2931 %Br 2% 974 98 008 301
3108 i1 ion 38 iS# 168 3174
3268 3278 3284 3308 331 3328 3338
3528 393s 3958 3568 397 346s 350w
3588 517 527 6388 H55 1088 1038
1383 1337 1500 1504 1650  158:  16i3
3805 3808 3820 gaga gaes ggaa 383?
Bod B oa oo oa
/
g3 B B BB B8 Ud sl
4E238 46548 4ECSE 46578 46588 4EBI®  4BE2S
4pB38 4896 4893 4876 4879
.BEGIN 003062 6708
"CNVRT 004400 234 9348
.CONVR 004374 532 4338
.OATAC 0OSHGH 242 1137
DELAY 00530 238 11108
€CF 003274 71ls 4300
'ERRTA 037270 1025  4325%
HLT  DOHESE 116  1005s
JINSYE 004082 524 8408
"INSTR (003756 222 8198
.INSTI 003776 8238 843
.MSG 004000 B21¥  824s
_MSTCL 005379 236 1lpls
" PARAN Qa4 2 55 51 - -
‘PFAIL 0OS3Y 11 g 10858 1093
'RESOS 004342 530 9228
ROMCL DOSHO6 240 11268
.SAVOS 004302 228 9084
.gcggs 00353& Sl& ;gea
« S ]
.§%qp 883802 153 4788 494 1222

.TIMER (00ES20 o44 11488
.TRPSR  CO4ke+ 117 933

3236
33694
3548
3721
3971
4115
42164

1746
2036#
2419
27634
3179
35554
4074

ceSs

1358
2864
Ocs
18%
3354
351
11468
1616
3867

3332
1544

46634

3238
3411
3554
3732
39728
4117
4246

1750+
2083
24234
2816
3183%
3613
40774%

2274

1378
287
303
3204
336%
352
11818
2046
3876

3950
hig6
4202
4431
16648

3244
3422
35554
3734
4014
4122
4252

1793
2097
2475
28204
3241
36174
4120

2294

189%
cB88s
305#
321
337
353
1183#
2051
3883
3973
4124

¥

45658

32454
344
3587
3740
4020
4123%
4254

17974
2i4e
2479
2873
3245
3E7S
41238

2314

1904
290

306
22y

-

3388
3558
1235
2066
3832
3875
3126
JEES
S 11°1Y

3267
3430
3508
37418
4G22
4158
4259

1828
21458
283!
2877
33C3
36798
4169

223

1918
c9ls
307
3234
34Cs
3564
1238
2078
390%
2378
4129
42y
hRE
4557



oZCMH
DZOMH.PL

IRFTR
.TYEE

HOY

MACY1l 27(1008) 14-DEC-?& 16:32 PAGE 1CS

CY-DEC-7E 14:59

1
001330 2148 998
2RL235 8c1

220 ]

CROSS REFERENCE TABLE -- USER SYMBOLS

Paat:

289



DZ0MH

DZDMK.P1!

DMEND
DMFRNT
LT

$AJTO
$5RRSH
SBUFFE
$BYTE
SCKDAT
SCOMP
CRAM
SCRAMD
SCYCLE
SORTAF
$ECP
$EXER
$FD
SFINI
SGETPA
SHALF
$HC
SHEADE
$ICPGD
SJuMP

SLSTDA
SMARHI
SMEMFL
SMEMO
SMEM]
SMEM2
SMEM3
$MOCK
$MSG
SNONEX
SORUN
SPFAIL
SPRCC
$PRCCI
SGUEST
SRAMCL
$RCLK

OGO NO O 00—t bms b b s bt Pt pat pra b =0 =t be B0 b =2 b (L2 0 bt s Pt P Pt Pt p e p=o

(N L W— OO0
O - YOO

nrounINye—

MACY1l 271006}

14-DEC-76

09-DEC-7& 14:59

1t
18

758
2079
2392
2e74

ls

705

1652
2119
2405
2687
2977
3284
3534
3979
3933
4234

S43
1624
1177
4626
4382

4861

5%

1878

4103

1689
el?l
2448
2731
3024
3333
3643
3895
4005
4244

4632

5749

1378

1152
1894
2039
2c0?
2341
248s
ebee

1725
2184
2461
2744
3036
3346
3656
3904
4051
4284

4635

it

1445

1157
1896
2042
eel?
2343
2436
cted

16:32_ PAGE 11l
CROSS REFERENCE” TRBLE -- MRCRO NARMES

1762
2213
2431
2775
3072
3382
3692
3907
4055
4399

4£38

CEE

1454

1642
1935
2Q0sH
2219
2371
2498
2653

1775
22es

1644
1937
2060
2229
2373
eS09
2655

104

1646
1940
c0e8
gedl
2384
eSll
2beb

. 855
ceb?
2547
2832
3134
3444
3754
3919
4101
4E71

HEY?

1902
2280
2560
eB45
3147
3457
3767
392¢
4107
4580

4eS2

1ESH
1944
2072
225

239

2541
679

1849
13862
2106
2er2
2399
2552
28l

- o

O NN N -
~dN . L£nu— O
ODELENLOLIY
UMY DN N — +—

v
(0
U\
» -

1849
1937
2165
g3l

344

2556
2725



Ja4"

DZOMH  MACYL! 27(1006) 14-DEC-76 16:32 PAGE 112 PAGE: (O2tC
DZOMH.PLL 09-DEC-7¢ 14:59 CROSS REFERENCE TABLE -- MRCRO NRMES

2736 2738 2?67 2769 2780 e78¢2 2793 2795 2824 2826 837 2839 2850 egte 2881
2883 2894 2896 2907 2909 23943 2945 23956 2958 2969 2971 3004 3006 3016 30ig
3028 3030 3064 3066 3077 3079 3090 3092 31cb 3128 3139 Ji41 3152 3154 3188
3190 3201 3203 3214 3216 3250 3252 3263 3265 3276 3278 J3le 3314 3325 3327
ggag g 40 gg?q 3376 387 389 340 340 3436 2438 3449 3451 3462 3464 3498

11 13 3524 526 560 356 57 3575 3586 3588 3622 3624 3635 3637
548 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

$RCROM ls 1781

SROMRD is 208l

SSCOPE 1s 755

SSETUP s 3372 4028 4077 4123

$5IMBC s

$SKIPT ls 3802 3972 4Cc8 4077 4123 4172 4216 4260 4303

$SOFTC i1s 1185

STRPCE aqé. 218 elz 219 eel 223 2es 227 2e9 231 233 235 c37 239 241

STETN 1 1632 1671 1705 1743 1790 1825 1871 1820 1998 2029 2090 2139 2195 2248
2304 2360 2416 2472 2528 2585 2e42 2699 2755 2813 2g7d 2931 2393 302 3114
317 3538 3380 33%; J4e 3486 3548 3610 3672 3734 3796 3966 4022 4071 4117
416 421 4254 4e

§VRRIH 18 134 7 8 >

Xz s 16ed 1630 1664 1669 169 793 73 74 7 b4 9

13912 1918 1880 1986 2020 EOE? 081 éDBg 13 élg} élgg él&g égqa égqs égsﬁ
230¢ 2352 2358 2408 edly4 2464 2470 2520 2526 2576 2583 2633 2640 2690 2e97
2747 2754 2804 2811 2861 2868 2918 2929 2980 299! 3039 3050 3101 3ll2 3163
3174 3225 3c36 3287 3298 3349 3360 3411 3422 3473 3484 3535 3546 3597 3e0e
3659 *®  3%7 3721 3732 3783 3794 395 3964 4014 4020 4063 4069 4109 4115 4158
4164 420 4208 4246 4252 4286 429

. ABS. 037430 00g

ERRORS DETECTED: O
OEFAULT GLOBALS GENERATED: 0

DZDMH, DZDMH/SOL /CRF « IPLUTL , DZOMH
RUN-TIME: 51 72 S SECONDS
RUN-TIME RATIO: 259/130=1.9

CORE USED: 29K (57 PRGES)
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