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1. 

2.2.1. 

3.1.1. 

3.1.2. 

3.1.3. 

ABSTRACT 

OSL a Eg 
Ce Soebe RENT FL eer a ae CH B06, TIMER 

WATCH reer 1 he O Baetere 006 LINE CLOCK EACH HAVE ve THER CaN 
VECTOR AND THE LINE CLOCK PORTION OF THe 
Cracncst tes aulaes te, Se pal th TO MONITOR IT’S OPERATICN 
WITH A CLOCK caus OF MEASURING TIME IN SECONDS. 

REQUIREMENTS 

EQUIPMENT 

PDP-11740 ONLY WITH WATCH DOG TIMER 

POP-11/20 MAY BE USD, HOWEVER IT WILL NOT EXEPCISE THE RESTART 
LOGIC PORTION AND THEREFORE WILL FAIL THOSE FUNCTICNS. 

STORAGE 

PROGRAM STORAGE 

THIS PROGROM LSHOS IN 4K OF MEMORY 

LORD ING PROCEDURE 

METHOO 

Pao TS IN ABSOLUTE FORNAT AND IS LOADED USING "HE ABSOLTE 

SOLUTE LORDER START RODRESS #500 

MORY # 
SICE 

4K 17 
8K 37 
1K 57 
lox 77 
20K 117 
24K 137 
eek 1S7 

LOAD ADORESS OF ABS LOADER INTO SWITCHES 

DEPRESS “LOAD ADDRESS” KEY ON CONSOLE 

DEPRESS “START” KEY ON CONSOLE 
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4, 

4.1 

4.2 

DO1 

SSARTING PROCEDURE 

A. SET SWITCH REGISTER TO 000200 

B. DEPRESS “LOAD ADCPESS™ KEY 
tf 

DEPRESS START 

THE PROGRAM WILL JUMP_TO THE DIAGNOSTIC MONITOR AND TYPE OUT 
THE OPERATING INSTRUCTIONS. THIS JS ONCE ONLY CODE. TO RETYPE 
THE RATING INSTRUCTION THE OPERATOP MAY EITHER RELOAD THE 

THE ADDRESS “MONITOR” IN THE SWITCH REGISTER PR OR L i 
RNO DEPRESS” START. 

CONTROL SWITCH SETTINGS 

SRiS HALT ON ERROR 
SR14 (SCOPE ON TEST OR ERROR) SCOPE LOOP 
SR13 INHIBIT ERROR PRINTOUT 
SRl2 SHORT ERROR REPORT 
SR11 INHIBIT ITERATIONS 

STARTING ROORESSES 

ROORESSES 

MONT TOR 

oo004e 

COMMENT 

NORMAL START 

WITH 200 LEFT IN THE SWITCHES THE 
PROGRAM TYPES OUT FULL INSTRUCTIONS 
ONCE AND ABBREVIATED INSTRUCTIONS 
THEREAFTER. WITH THE SM TCHES 
ZERO THE PROGRAM SETUP EITHER THE 
DEFAULT OR PREVIOUSLY SELECTED 
PARAMETERS AND IMMEDIATELY ASKS 
FOR DYNAMIC SWITCH SETTINGS. 

RELORO TAPE FOR RETYPING OF INSTRUCTIONS 

IF THIS LOCATION IS NONZERO THE 
PROGRAM RSSUMES IT IS RUNNING 
UNDER ACT11 OR SOP AND USES THE 
DEFAULT PARAMETERS 
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S. OPERATING PROCEDURE 

STARTING FROM 200 CAUSES THE FOLLOWING TYPE OUT. 

MAINDEC-11-DBGAA-A-D 

DYNAMIC SWITCH SETTINGS 

SR1IS HALT ON ERROR 
SR14Y SCOPE LOOP 
SR19 INHIBI ERROR PRINTOUT 
SRi2 SHORT ERROR REPOR 
SR11 INHIBIT ITERATIONS 

TYPE: <0), FOR DEFAULT PARAMETERS 
<P); FOR PREVIOUS PARAMETERS 
<S>, FOR SELECT PARAMETERS 
(N); FOR START WITH THIS TEST NUMBER 

D,P,S,N? 

Free See Ge the Tefen a oA TE cleet tie Tat 
THIS DIAGNOSTIC TYPE “ SET ts PARAME TE 
TYPE “S™ TO SELECT BARMETERS 

TYPE “P* OR “N” AFTER THE PARAMETERS HAVE BEEN SELECTED FROM 
PREVIOUS RUNS. 

IF ANY CHARACTER OTHER THAN ONE IN THE STRING IS TYPED THE 
MONITOR WILL REJECT THE CHARACTER AND RETYPE THE STRING. 

IN RESPONSE TO THE STRING, THE OPERATOR TYPES AN “S” 
Tie SELECTION SEQUENCE IS ENTERED AND THE FOLLOWING DIALOGUE 

NOTE: THESE ARE THE DEFAULT PARAMETERS. TYPING «CR> 
IS EQUIVALENT TO TYPING THE DEFAULT PARAMETER 

TEST NUMBER: 
BAe RODRE SS : 

WO one ae 

TIMEOUT VALUE IN MILLISECS + TOLERANCE: 140 
TRIGER VALUE IN MILLISECS (S% OF TIMOUT VALUE): 7 

CLOCK FREQ IN HZ: 1000 
RESTART ADORESS: 173776 
SET SWITCHES 

AT ANY TIME CURING THE 'S°ELECTION SEQUENCE A CONTROL C MAY BE 
TYPED ANO THE MONITOR WILL ASK AGAIN “D,P,S,N?” 
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“TEST NUMBER: 1” 

HERE THE MONITOR IS ASKING FOR THE NUMBER OF THE FIRST TEST 
N_ THE CHOATHING SEQUENCE. ie THE DEFAULT ANSWER IS (1) ONE, THE 
IRST a be" IN T HE OPERATOR MAY TYPE ANY TEST 

FIED IN THE LISTING; HOWEVER, AT THIS WR 
Re Ne EMecE Ro ne Cys Opera Of SELECTED ANO Xt eg ANT 

test wincte. FENCEF ORTH THE NUMBER TYPED AFTER THE COLON IS 
THE DEFAULT PARAMETER UNTIL CHANGED....TYPING A <CR> IS EQUI- 
VALENT TO TYPING THIS DEFAULT PARAMETER. 

"BASE ADDRESS: 172400" 

THIS IS THE BASE ADORESS FOR THE WATCH DOG TIMER AND ASSOCIATED 
LINE CLOCK. BY TYPING THE COPRECT BASE ADDRESS: CLKCSR. WOCSR 
BND DoAT AR ARE GENERATED AUTOMATICALLY. EG. 172400, 172404, 172406 

TYPIIG «CR WILL GENERATE THE DEFAULT PARAMETERS. 172400, 172404, 172406 

“VECTOR ADDRESS: 300” 

THE WATCH DOG TIMER IS CUT 10 INTERRUPT TO RDORESS 300 AT THE 
FACTORY. 8Y TYPING THE CORRECT VECTOR AOORESS; CLKIV, CLKIS, 
WOIV nO i WIS ARE GENERATED AUTOMATICALLY EG. ‘300, 302, 304, 306 

TYPING <CR> WILL GENERATE THE DEFAULT PARAMETERS 300, 302, 304, 306 

“WD PRIORITY LEVEL: 6” 

THI ST VICE INTERRUPT PRIORITY LEVEL - THE W.D.T. IS 
Hef one we Rey ined BY TYPING THE WRONG PRIORITY LEVEL 

rte DIAGNOSTIC WILL CL RESPOND WITH ERRORS IN THE PROGRAM AC- 
CORDINGLY. 

TYPING (CR) WILL SET UP THE DEFAULT VALUE 6. 

“TIMEOUT VALUE IN MILLISECS + TOLERANCE : 140" 
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TaMEQUT (OR TIMOUT) IS THE WATCH DOG'S TIME OUT VALUE. THAT I 
UNLESS IT IS “UPDATED” WITHIN THE PRECUT VALUE THE WATCH 00G RE Lay 
WILL FALL CAUSING RESTART, ETC. 

BY TYPING THE CORRECT TIMOUT VALUE _IN MILLISECS (DECIMAL NUMBERS 
ONLY, NO FRACTIONS OR Pec inal POINT), THE DIAGNOSTIC WILL PASS 
THE TESTS. BY REDUCING THIS NUMBER AT THE MONITOR LEVEL 
(TYPING “S"ELECT PARAMETERS) AND ALTERNATELY RUNNING THE 
PROGRAM THE ACTUAL PRECUT VALUE OF TIMOUT CON BE ASCERTAINED.... 
THE PROGRAM WILL FAIL BY SPECIFYING THAT A TOC LOW VALUE OF 
TIMOUT WAS TYPED IN. BY REPEATEDLY RUNNING THE PROGRAM AND 
RESELECTING THE TIMOUT VALUE, IT CAN BE DETERMINED TO AN ACCURACY 

TYPING <CR> WILL SET UP THE DEFAULT VALUE 140 (MILLISECONDS IN 
DECIMAL NUMBERS ) 

NOTE1: TYPE WHOLE DECIMAL NUMBERS ONLY, FRACTIONS WILL CAUSE 
ERRORS, THE LOWEST ACCEPTABLE NUMBER IS'] 

NOTE2: THE HIGHEST VALUE THAT Paty BE ACCEPTED HAR 10900 
MILLISECONOS (10 SECS) TYPING A NUMBER HIGHER THAN 10000 WILL 
CRUSE ERRORS WITHIN THE PROGRAM (DO NOT USE Connias). 

“TRIGER VALUE IN MILLISECS (5% OF TIMOUT VALUE): 7” 

TRIGGER (OR TRIGER) IS THE WATCH DOG'S S TOO SOON (OR TOOSN) VALUE. 
THAT 1s IF THE WATCH DOG IS rUPDAT EDN LESS TIME THAN N 3” OF 
TIMOUT VALUE THE WATCH OCG WILL GENERA OOSN BIT 
CAUSE INTERRUPT (IF INTERRUPT ENABLE IS SET). 

a z. 3 =z
 

WAS TYPE BY 
REE ECTING THe TRIGER VALUE , 
RCCURACY OF + 1 MSEC. 

TYPING <CR> WILL SET UP THE DEFAULT VALUE 7 (MILLISECONOS IN 
DECIMAL NUMBERS) 

NOTE!: TYPE WHOLE DECIMAL NUMBERS ONLY, FRACTIONS WILL CAUSE 
ERRORS; THE LOWEST ACCEPTABLE NUMBER IS’! 
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265 NOTE2: THE HIGHEST VALUE THAT WILL BE ACCEPTED IS 10000 MILL- 
267 ISECONDS (10 SECS). TYPING A NUMBER HIGHER THAN 30000 WILL 
268 CAUSE ERRORS WITHIN THE PROGRAM (DO NOT USE COMMAS). THIS NUMBER 
269 SHOU_D NEVER HAVE TO BE USED AS TRIGER VALUE WILL NOT EXCEED 
e79 5% OF TIMOUT VALUE. 

B72 "CLOCK FREQ IN HZ: 1000" 

274 THIy IS THE WATCH DOG’S LINE CLOCK FREQUENCY PRECUT AT THE 
275 FACTORY. OTHER ACCEPTABLE FREQUENCIES ARE SO, 60, 100, AND 200 
276 HZ. TYPING OTHER THAN SPECIFIED FREQUENCIES WILL GENERATE AN 
77 ERROR WITHIN THE PROGRAM. 

e793 TYPING (CR> WILL SET UP THE DEFAULT VALUE 1000 

e81 “RESTART ADDRESS: 173776" 

283 THIS NUMBER IS THE RESTART ADDRESS............ IT IS NECESSARY THAT 
284 BEFORE RUNNING THE DIAGNOSTIC THAT THIS NUMBER BE STRAPPED OR 
28S SWITCHED IN THE WATCH DOG TIMER, DO NOT USE ANY VALID R.0.M. 
8b STARTING ADORESS...... 

288 SHOULD THE ABOVE NUMBER BE IN CONFLICT WITH ANY VALID R.O.M. 
239 ADDRESS, CHOOSE ANY NUMBER FROM 173000 TO 172776 AND STRAP THE 
o0 WATCH DOG TIMER ACCORDINGLY. 

oe “SET SWITCHES” 

ral HERE THE MONITOR ASKS FOR THE CONSOLE SWITCH SETTINGS 

2% SRIS HALT ON ERROR 
297 SR14 SCOPE LOOP 
298 SR13 INHIBIT ERROR PRINTOUT 
239 SRl2 SHORT REPORT 
300 SRI1 INHIBiT ITERATIONS 

302 LOAD THE SWITCH REGISTER WITH THE APPROPRIATE FUNCTION AND 
303 TYPE <CR> 

so 5.2 PROGRAM AND/OR OPERATOR ACTION 

307 THE TYPICAL APPROACH SHOULD BE 

303 1. SET SRIS - HALT ON ERROR WHEN AN ERROR HALT OCCURS. 

3 2. CLEAR SRIS 

313 3. SET SRLY AND DEPRESS “CONTINUE” ON CONSOLE. PROGRAM WILL 
314 SCOPE ON ERROR. 

zit 4, IF ERROR IS REPETITIVE SET SRI3 AND SCOPE ERROR 
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6.2 

S. SET SRI1 IF THE TEST IS FAILING ON A PARTICULAR PASS I.E. 
2ND AND NOT THE 1ST 

THE Eroe PC ae kD BRING THF THE OP RarOR. TO A_POINT IN THE LISTING 
WHERE THE ERROR JS DOCUMENTED USING THE PRINTS AND THE 
FLOWS THE ERROR CAN BE TRACED TO fis SOURCE. 

AT ANY TIME DURING THE INITIALIZATION OR TESTING THE OPERATOR 
CAN TYPE CONTROL C AND CONTROL WILL BE RETURNED TO THE MONITOR. 
SOME TESTS ARE S TO 10 SECONDS IN DURATION SO THE RESPONSE TO 
CONTROL C WILL NOT BE INSTANTANEOUS. 

THE RESTART ADDRESS IS 200. IF «HIS ADDRESS IS LEFT IN THe CONSOLE 
pal ICHES WHEN “START” IS PRESSED, THE MONITOR WILL TYPE OUT 
Pach? ok Sty ree iF THE SWITCHES ARE’ ZEROED THE TYPE OUT WILL BE 

ERRORS 

TYPICALLY ERROR REPORTS TAKE THE FOLLOWING FORMAT. 

ERROR PC 002776 

THIS INDICATES THAT WHILE EXECUTING THE TESTS AN ERROR STATE WAS 
DETECTED AND IS DOCUMENTED AT PROGRAM COUNT 002776 AND TEST 3 

A TYPICAL APPROACH MIGHT BE; TYPE CONTROL C, RESULTS 

D,P.S,N? N 
TEST NUMBER: 
SET SWITCHES 

IN RESPONSE TO SWITCHES SET THE FOLLOWING 

SR15=0 HALT ON ERROR 
SR14=1 SCOPE 
TYPE <CR> 

IF THE ERROR IS REPEATABLE SET SR13 INHIBIT PRINT AND START 
TROUBLE SHOOTING. REFER TO LISTING FOR THE COMMENTS ASSOCIATED 
WITH THE ERROR. 
KRELEREELEE 
ADDED NOTE: MANY ERRORS THA" MAY BE ENCOUNTERED WILL_NOT BE THERE 
WHEN EXAMINING THE CONTENTS OF THE SWITCH REGISTER. THIS IS 
PRIMARILY OUE "0 cate TIMING CHARACTERISTICS WITHIN THE WATCH 00G 

Nate NG_PLAYS an IMPORTANT ROLE IN THE 
ofagnostiC. ROU ROUTINE -ae BATE STORED F.T a renpogey TAG 
LOCATION PRIOR TG HALTING ERRCR. THEREFO mite INTO THE 
DIAGNOSTICS TO FINO WHERE urs DATA IS TERPORPRILY HE LORD 
TTS PC INTO THE SWITCH REGISTER AND ’EXAMINE’. 005 Pick’ 

ERROR RECOVERY 

PROGRAM CAN BE RESTARTED AT ANY TIME BY LOAD ADDRESS 200 AND 
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374 DEPRESS START 
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RESTRICTIONS 

STARTING RESTRICTIONS 

A. DISCONNECT THE USERS CABLE AND INSTFLL THE JUMFER PLUG 
THAT WAS SUPPLIED WITH THE WATCH DOG TIMER. 

B. STRAP THE RESTART ADDRESS TO AN UNUSED R.O.M. ADDRESS 
PREFERABLY 173776. SHOULD THIS ADDRESS BE USED, CHOOSE ANY 
OTHER ADDRESS BETWEEN 173000 TO 173776 AND LOAD THIS WHEN 
“S"ELECTING PARAMETERS. 

C. SHOULD THE JUMPER PLUG BE UNAVAILABLE; 
JUMPER THE FOLLOWING: 

PINS 10 PIN 7 
PIN 6 10 PIN 3 
PIN 10 TO PIN 3 
PIN 11 TO PIN 1, THRU A SWITCH (RESTART SWITCH) 
PIN 9 TO PIN 1 
PIN 17 TO gin 16 
PIN 15 TO PIN 14 

ALL OF THESE JUMPERS MUST BE IN PRIOn TO RUNNING ANY OF THE FEED 
ACK LOOP_TESTS. THEY ARE NOT REQUIRED IF ONLY THE LINE CLOCK 
ORTION OF THE WATCH DOG IS TO BE TESTED. SEE LISTINGS FOR 

DETAILED INFORMATION. 

MISCELLANEOUS 

A. DISCONNECT USERS CABLE AND INSERT JUMPER PLUG - SEE SECTION 

IT 2S_IMPORTANT TO RUN THE LINE CLOCK PORTION BEFORE ATTEMP- 
TING TO RUN THE WATCH DOG PORTION: IN PARTICULAR THE MNCLK 
TEST_AS ALL WATCH DOG TIMING IS BASED UPON THE PRESENCE OF THE 
MAINTENANCE CLOCK (MNCLK). 

C. LINE CLOCK ACCURACY TESTS AT BEST ARE CLOSE APPROXIMATIONS 
PRECISION MEASUREMENT IS BEYOND THE SCOPE OF THIS CIAGNOSTIC. 
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9. PROGRAM DESCRIPTION 

THE PROGRAM CONSISTS OF A SERIES OF SMALL TESTS THAT CHECK EACH OF 
THE INDIVIDUAL FUNCTIONS AND CHARACTERISTICS OF THE WATCH DOG 
TIMER AND ASSOCIATED LINE CLOCK. 

TEST NAME 

TEST 1 
(LINE CLOCK) 

TEST 2 
(LINE CLOCK) 

TEST 3 
(LINE CLOCK) 

TEST 4 
(LINE CLOCK) 

TEST S 
(LINE CLOCK) 

TEST 6 
(LINE CLOCK) 

TEST 7 
(LINE CLOCK) 

DESCRIPTION 

TEST THAT START CLEARS LINE CLOCK 
INTERRUPT ENABLE BIT 

TEST THAT CLOCK INTERRUPTS TO 
CORRECT VECTOR ADDRESS 

TEST THAT CLOCK INTERRUPT PUSHES 
CONDITION CODES AND PROGRAM 
COUNTER ONTO STACK 

TEST THAT RESET SETS CLOCK FLAG 
(TICK) 

TEST LINE CLOCK REPEATABILITY TO 
MAKE SURE THAT OVER TWO EQUAL 
FERIOOS OF TIME THE LINE CLOCK PUTS 
OUT THE SAME NUMBER OF PULSES. 

TEST LINE CLOCK REPEATABILITY WITH 
INTERRUPT 

LINE CLOCK ACCURACY TEST 
(CLOCK CAPABLE OF MEASURING TIME 
IN SECONDS IS REQUIPED) 
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TEST 10 
(LINE CLOCK/WO TIMER) 

HEN ih 
(LINE CLOCK/WD TIMER) 

TEST le 
(WOT) 

TEST 13 
(WOT) 

TEST 14 
(WOT) 

TEST 15 
(WOT) 

TEST 16 
(WOT) 

TEST 17 
(WOT) 

MRINTENANCE CLOCK BIT TEST (MNCLK) 

MNCLK ACCURACY Test 
(CLOCK CAPABLE OF MEASURING TIME 
IN SECONDS IS REQUIRED) 

TEST THAT CHECKS BITS: READ/WRITE 
ABILITY OF WD DATA cWhpAT) 

TEST THAT CHECKS TOO SOON (TOOSN) 
BIT; READ/SET ABILITY OF WOCSR 

TEST THAT CHECKS BITS WD INTERRUPT 
ENABLE (WOIEN), EXTERNAL REQUEST 
(EXTREQ), AND MO ENABLE (WDENAB); 
READ/WRITE ABILITY OF WOCSR 

TEST THAT WATCH [OG INTERRUPTS TO 
CORRECT VECTOR ADDRESS AND 
TOOSN BIT IS SET BY “UPOATING” TOO 
FAST (TOO SOON) 

TEST THAT CHECKS THE UPDATE SEQUENCE 
IN REVERSE DOES NOT CAUSE AN ACT- 
UAL ’UPDATE’ 

TES? THAT CHECKS WO RELAY IS PICKED 
AND DROPS_IN TIME SPECIFIED BY 
TIMOUT. THIS TEST CAN BE USED 
TO DETERMINE ACTUAL TIME OUT VALUE 
+ OR - 1 MSEv. SEE SECTION S.1 

NOTE: IT IS IMPORTANT THAT TIMEOUT 
BE SELECTED TO PASS THIS TEST WITH 
A VALUE JUST OVER THE PRECUT VALUE 
OF “TIMEOUT”. 
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487. TEST 20 TEST THAT CHECKS TOOSN BIT NOT 
ug8 (WDT) SET IN TIME SPECIFIED BY TRIGER. 
48 THIS TEST CAN BE USED TO DETERMINE 
490 ACTUAL TRIGGER VALUE + OR - 1 MSEC. 
das SEE SECTI 

493 NOTE: _IT IS IMPORTANT THAT TRIGER 
494 BE SELECTED TO PASS THIS TEST WITH 
495 A VALUE JUST OVER THE PRECUT VALUE 
is OF “TRIGGER”. 

498 TEST el TEST THAT CHECKS REMOTE SENSE LOGIC. 
499 (FEEDBACK LOOP) START LOGIC AND RESTART LOGIC. 
S00 IT IS IMPORTANT THAT THE DEVICE 
Sol IS OPERATING ON AN 11/40 FOR THIS 
S02 TEST, ALSO RESTART ADDRESS SHALL 
S03 BE DETERMINED PRIOR TO RUNNING 
S04 THIS TEST. 
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TEST 22 
(FEED BACK LOCF) 

TEST 22 
(FEED BACK LOOP) 

TEST 24 
(END OF FEEDBACK LOOP) 

TEST 2S 
(RESTART TEST) 

TEST 26 
(END RESTART TEST) 

LISTING 

FLOW CHART (WOFLOW.LST) 

TIMING DIAGRAM (WOTIME.LST) 

TEST THAT EXTREQ BIT S 
THAT INTERRUPT 1S GENE 
RELAY DROPS (CLEARS) 

TEST THAT CHECKS ThE WO TRIGGER 
9.5. TRANSISTOR. OCE&TERMINES THAT 
THE TRANSISTOR IS OPERATING CORR- 
ECTLY AND NOT SHORTED OR OPEN. 

THIS IS NOT A TEST. TYPES “DO 
RESTART TEST, CLOSE SWITCH” 
THE PROGRAM HAS COMPLETED THE FIRST 
SECTION OF TESTS - THE PROGRAM WILL 
NOW PROCEED TO REPEAT THE PRECEED- 
ING TESTS. TYPE *C TO RETURN TO 
MONITOR 10. 00 THE RESTAPT TEST. 
UNLESS $c IS TYPED, THE PROGRAM 
WILL TEST 3 FIRST SECTION 
INDEFINITELY. 

TEST THAT CORRECT RESTART ADDRESS 
IS SENERATED AND RESTART LOGIC 
iS FUNCTIONING 

NOTE!: HALT CPU SEFORE PROCEED- 
ING INTO THIS TEST 
NOTES: CLOSE SWITCH (RESTART 
SWITCH ON JUMPER PLUG 
NOTES: TYPE #C TO RETURN T0 

RTI re wy og 25, oR 
(CONTINUE 9S NORMAL) 

THIS NOT A TEST. 
TYPES “END TEST” THE PROGRAM 
HAS COMPLETED THE SECOND SECTION 
TYPE ¢C TO ree PROGRAM. UNLESS ¢C 
1S TYPED PROGRAM WILL TEST 
THIS CEetrone INDEFINITELY. 

ETS AND 
RATED WhET 
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MAINDEC-11-DBQAA-A 
COPYRIGHT 1973 DIGITAL af OUIPHENT CORP. 
146 MAIN ST. MA 017 
MAINTAINER: oraawsrice 

' AUTHOR: G. BAISLEY 

HALT - TRAP HERE IF ADDRESS 
HALT *LINES DROP 
‘bee ; TRAF PC POINTS TO HALT 

+2 TRAP PC POINTS TO HALT 
HALT : 
+2 “TRAP PC POINTS TO HALT 
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OCMe0 C000? .¢2 
000Cee 000000 HALT 
000024 +2 
000026 HALT 

+ boone Hak 
000034 +2 
000036 HALT 
000040 +2 
O000%e HALT 
OOO044 +2 
OO0046 HALT 
O000S0 +2 
O000Se HALT 
O000S4 +2 

SOOueS ne doooee HALT 
000064 +2 
O00066 HALT 
000070 .+2 
000072 HALT 
000074 +2 
000976 HALT 
009100 000102 +2 
00010e 000000 HALT 
00010% 000106 +2 
000106 900000 HALT 
900110 OO0lle +2 
006112 00000 HAL T 
000114 O00116 +2 
000116 O00000 HALT 
000120 O00le2 +2 
000i22 900000 HALT 
0001e4% O00le6 +e 
000126 00000 HALT 
000130 O00i3e +2 
000!3e 00000 HALT 
OO0134 O0001% +2 
000136 900000 HALT 
000140 000142 +2 
000142 00000 HALT 
000144 000146 +2 

000150 QOol Se nae. 
000152 Peooes HALT 
ole 000156 ec, 

elt 001 be + 
162 000000 HALT 

000164 000166 +2 
0001 BR HALT 
0001 j +2 
000172 HALT 
000i74 000176 +2 
000176 000000 HALT 

DOe 

;TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
!TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TC HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
{TRAP PC POINTS TO HALT 
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EOe 

;TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
{TRAP PC POINTS TO HALT 
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734 76 
735 000376 000000 
7% 000400 Oo004%0e 
bets OO040e 000000 

739 1044800 
740 
74) }00C00 
742 C40000 
743 020000 
744 €10000 
7HS 004CaQ0 
746 002000 
747 001000 
748 000400 
749 0co200 
750 000100 
751 0,6.6.c546 
752 000020 
733 000010 
754 090004 
735 000002 
756 00000 1 
737 000000 
758 
759 
760 000000 
7b1 000001 
7be2 00000e 
763 000003 
764 000004 
765 000005 
Job 000905 
767 000006 
768 000006 
769 090007 
770 
771 000004 
77e 000240 
773 177776 
774 177570 
775 177570 
776 
777 000000 

778 
773 0001 
780 000146 
781 000200 
782 009240 
763 000300 
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SCOPE=TRAP 

HERE =0 
sREGISTER DEFINITIONS 

LEVEL6=300 

FOe 

;TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
‘TRAP PC POINTS TO HALT 
STRAP PC POINTS TO HALT 

;SCOPE LOOP TRAP 

;STACK POINTER 
;PROGRAM COUNTER 

;PROCESSOR STATUS 

;SWITCH REGISTER 
PROCESSOR PRIORITY LEVELS 

EVEL O=000 
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LEVEL7=340 

TTY AODRESSES 
tkS: 177560 
TKB: 177562 
TPS: 177564 
TPB: 177566 

“MISC DEFINITIONS 
ér=15 
LF=le 

sEMT DEFINITIONS 

ERROR TRAPS TO T.ERROR 
SAVRG ’ ;TRAPS TO T.SAVRG 
RSTRG ; sTRAPS TO T.RSTRG 
ACCEPTO s TRAPS TO T.ACCEPTO 
KEY. T0.RO0 ; TRAPS TO T.KEY.T0O.RO 

sTRAP INITILIZATION 

-=20 
-I0T, LEVEL? ;TTY OUTPUT TRAP,LEVEL 7 

~=e4 
PFAIL,LEVEL7 sPOWER FAIL TRAP 

.=30 
EMTDECODER, LEVEL7 sEMT DECODER TRAP,LEVEL 7 

Xp 
SCOPEC ,LEVEL7 ;SCOPE TRAP 

=200 

START: JMP aeBEGIN ;GO TO BEGINNING OF PROGRAN 

-=1100 

BEGIN: MOV 8BEGIN, SP -SET UP STACK POINTER 
MOV SLEVEL?, PS ‘PRIORITY LEVEL 7 
TST aede rACTIL 
BEQ BGNO BR IF_NO 
JSR PC. DEFAULT TINSERT DEFAULT PARAMETERS 
IMP aehON13 

BGNO a. ONCE ONLY 
1 

IMP QaMONITOR 
BGNI: BIT 8200, SR -TEST FOR FAST START 

BEQ BGN2 !BRANCH IF FAST START 

JMP asNONIO’ ;USE PREVIOUS PARAMETERS 
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DEFINITIONS 
“CLOCK CSR XXx0 
ticKk=B1T? 
CLKENSBIT6 

“WATCH DOG CSR Xxx4 
FLAG=BIT? 
WOIEN=BIT6 
TOOSN=BITS 
REMSEN=BITY 
EXTREQ=BIT3 
WOENAB=8IT2 
WORLY=BIT 
X=BITO 

“WATCH DOG DATA XXXxb 
MNCLK=8143 
WD2=BITe 
WO1=BITI 
X=BITO 

-WATCH DOG VECTOR AND DEVICE ADDRESSES 
CLKIV:0 
CLKIS:0 
WOIV:0 
WD1S:0 

;WATCH DOG ADDRESSES 
CLKCSR:0 
VOID:0 
WSR: ! 

DEFAULT ahECTOR AND DEVICE ADDRESS 
OFLTIV -CLKIV 

3 *CLKIS 
304 *WOIV 
306 “WOIS 

DFLTAD: 172400 :CLKCSR 
172402 :VOID 
172404 ;WOCSR 
172406 = WOOAT 

-DEFRULT MISC. PAREYE TERS 
OFLMSC: 440. - TIMOUT 

sMISC SCRATTCH PAD 
FEEDBK: 24. ;SCHMIOT TRIGGER TIME 
RLYPT:5S. “RELAY PICK TIME 
WOPRT: LEVEL6& 
FIRST. TST:0 
TIMRUN: 2000. ;REAL TIME OF 2 SEC. USING MNCLK 
SAVRI: O 
SAVRe: 0 
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89% 001270 000 
897 OO0le7e 000d 
838 O0le74 00000J 
839 001276 000000 
$00 001200 900000 
901 O0130e 000000 
902 001304 900000 
903 001306 o00000 
904 001310 900000 
90S 001312 900000 
906 001314 00006 
907 0013:6 176030 
308 0013e0 166170 
909 O0132e2 154260 

001324 011610 
001326 000000 
001330 00 
001332 173776 
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TIMOUT:0 
TRIGER:O0 

102 

;SAVE RESTART RODRESS HERE 
; TRANSISTOR SATURATE TIME 
;DEFAULT VALUE 

* IDEFAULT VALUE-MNCLK TIMESS SEC. 

;DEFAULT RESTART ADDRESS 
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OBQAAA.P11 WO LINE CLOCK BIT TESTS 

917 $ HEHEHE HEH HE He HE HEHE HE HE HE HE A HE HE HE HH HH a a a a a a EI a 

918 ; TEST 1 WO LINE CLOCK BIT TESTS 
919 SHEARER RAARA REELS REESE RSLESLRAASERESRESESRASSSESSRERRSSSSAKSSEE 

920 001334 104400 tsT1: SCOPE 
85! 001236 012767 O00010 011310 MOV #10, ICOUNT - ITERATION COUNT 
822 001344 Ole767 OO9001 011160 MOV #1 ERTSTN ; SAVE TEST # FOR ERROR REPCRT 
923 0013Se 912767 001360 011300 MOV aSCP1,RETURN  ;SCOPE LOOP RETURN ADRS 
324 001360 SCP1: 

926 “TEST THAT START CLEARS LINE CLOCK INTERRUPT ENABLE BIT 
927? 001360 032777 OODL00 177616 LKTEST: BIT acLieN, QCLKCSR 
928 001366 001401 BEQ ;BRANCH IF NO ERROR CONDITION 
929 001370 104000 ERROR “ERROR, CLOCK INTERRUPTS ENABLE NOT CLEARED BY START 
930 “TEST THAT START SETS CLOCK TItK 
831 001372 105777 177606 LKI: tSTB = ACLKCSR 
932 001376 100401 BMI +4 “BRANCH IF NO ERROR CONDITION 
933 001400 104000 ERROR ERROR, CLOCK TICK NOT SET BY START 
Q34 “TEST THAT CLOCK TICK writ SET AFTER SUFFICIENT PERIOD OF TIME 
93S 001402 005077 177576 tke: LR SCLKCSR 
93 001406 005000 CLR RO 
937 OO1410 105777 177570 LKeA: TSTB  aCLKCSR sIS CLOCK TICK SET 
938 OO1414 100403 BMI LK3 
939 001416 005200 INC RO :NO, INCREMENT COUN 
949 001420 001373 BNE LKeA ‘WALT SUFFICIENT AMOUNT OF TIME FOR CLOCK 
941 001422 104000 ERROR ERROR, CLOCK TICK FAILED TO SET 
342 “TEST THAT INTERRUPT ENABLE BIT MAY BE SET 
943 001424 005077 1775S4 LK3: LR ICLKCSR 
944 001430 105777 177550 TSTB SCLKCSR 
945 901434 100375 BPL SYNC CLOCK 
946 001436 612767 O00340 176332 MOV HLEVEL? PS “SET PRIORITY 7 
947 001444 O12777 OOCIOO 177532 MOV eid0,acLKCSR  ;CLEAR CLOCK TICK AND SET INTERRUPT ENABLE 
948 0014S2 030777 000100 177524 BIT eCLKEN, SCLKCSR :JS INTERRUPT ENABLE SET? 
949 OD1460 OO!001 BNE j BRANCH IF NO ERROR CONDITION 
950 001462 104000 ERROR TERRUPT ENABLE NOT SET 
1 eet THAT INTERRUPT ENaaLE BIT MAY BE CLEARED 
952 001464 005077 177514 LKY: LR 3CLKCSR 
953 001470 105777 177510 TSTB = ACLKCSR 
954 QO1474 100375 BPL <4 SYNC_CLGCK 
955 001476 012777 000100 177500 MOV $100, aCLKCSR § :CLEAR CLOCKFLAG AND SET INTERRUPT ENABLE 
956 001504 005077 177474 CLR accktsR *CLEAR INTERRUPT ENABLE 
97 001510 032777 OO0100 177466 BIT CLKEN, ACLKCSR 
958 001516 OO1401 BEQ BRANCH IF NO ERROR CONDITION 
99 001520 104000 ERROR INTERRUPT ENABLE NOT CLEARED 
%0 001522 105777 177456 TSTB BCLKCSR “WAIT FOR CLOCK TICK 
1 001526 100375 BPL 

E 
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DBGAAA.P11 T2 TRTERRUPT ENABLE TEST 

964 5 SE SE He He aE HE Me ae He He HE He He HE aE HE HEHE A HE HH a Ha a a a a a a aE a HHH 

965 “TEST 2 INTERRUPT ENABLE TEST 
965 PITTI ETTTTTT TT TIT TTT TTT Trt ee 

967 001530 104400 tst2: SCOPE 
968 QO1f32 O12767 OCOO1O 311114 MOV #10, ICOUNT s ITERATION COUNT 
969 001540 Ole767 COO002 O10764 MOV #2. ERTSTN -SAVE TEST # FOR ERROR REPCAT 
970 001546 91e767 OO1SS4 011104 MOV aSCP2,RETURN  ;SCOPE LOOP RETURN ADRS 
371 001554 SCP: 

973 -TEST THAT CLOCK INTERRUPTS TO CORRECT VECTOR ADDRESS 
874 OO1SSY 016777 177476 177414 LKS: MOV WOPRT acl KIS 
875 001562 016767 177514 176206 MOV LESS! 'P -SET PROCESSOR PRIORITY LESS THAN LINE CLOCK 
976 001570 012777 001630 177376 MOV sLKSB, SeLKIV -SET UP VECTOR RETURN POINTER 
977 001576 005077 177402 CLR acLKCSR 
978 001602 105777 177376 TSTB SCLKCSR 
979 001606 100375 BPL sSYNC CLOCK 
980 001610 Ole777 OO0100 177366 MOV ico, SCLKCSR § ;ENABLE INTERRUPT AND CLEAR CLOCK TICK 
98! 001616 005000 CLR RO 
982 001620 005200 LKSA: INC RO 
983 O01E~2 001376 BNE LKSA sWAIT FOR INTERRUPT 
984 001624 104000 ERROR s INTERRUPT FAILED TO OCCUR 
965 001626 000433 BR LK6 
986 001630 016777 177342 177336 LKSB: MOV CLKIS aCLKIV RESTORE TRAPCATCHER 
$87 001636 O12e777 00000) 177332 MOV acLKIS : 
988 001644 105777 177334 TSTB scLkCsR 
989 001650 100401 BMI ;BRANCH IF NO ERROR CONDITION 
990 O0016S52 104000 ERROR INTERRUPT NOT CAUSED BY CLOCK 
991 001654 O1271€ 001670 MOV #LKS.1, (SP) “LOAD RETURN ADDRESS 
992 501660 012767 O00340 176110 MOV LEVEL? ,PS “RESTORE PROC STATUS 
993 001666 o00002 RTI 
oH 001670 Gode4o LKS.1: NOP 

996 



DBGARA.P11 

997 
998 
999 

1000 901872 
1001 OO1E74 
1002 001702 
1003 001710 
1004 001716 
1005 
1006 
1007 001716 
1008 001724 
1009 001730 
1010 001734 
1011 001736 
1012 001744 
1013 001752 
1014 001760 
1015 001762 
1016 OO1764 
1017 001772 
1018 O02000 
1019 002006 
192M OO0eDi2 

' 1053 Booose 
1023 rie 

' 1024 902032 
| 1025 902040 
| 1025 O02046 
| 1027 og2ns0 

1028 o0205e 
1029 002056 

| 1030 002060 
1031 

i 1032 

~MAIN. NACYL! e7(7se) 

104400 
Ole767 
012767 
912767 

LO2 
15-OCT-76 11:28 PAGE 2S 
CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK 

¢ RERAKAREKRAE ARAL E ERR ALA LER ARERR EAE AERA RARE RRAAA EER R RRR ELS 

0C0010 
000003 
001716 

177334 
177254 
177250 

000017 
177236 

002050 

010752 
010622 
010742 

177252 

177230 
176024 
177224 

17S770 

001326 
001330 

001326 
001326 

‘TEST 3 CHECK CORRECT COND. CODES AND PROGRAM COUNTER ON STACK 
ll ial 

MOV #10, ICOUNT ITERATION COUNT 
MOV #3, ERTSTN :SAVE TEST # FOR ERROR REPCQT 

scP3 MOV aSCP3,RETURN  ;SCOPE LOOP RETURN ADRS 

-TEST THAT CLOCK INTERRUPT PUSHES COND. CODES AND PROGRAM COUNTER ONTO STACK 
LK6: Mov WOPRT. JCLKIS 

CLR JCLKCSR 
TSTB = ACLKCSR 
BPL -4 >SYNC CLOCK 
MOV &LKGA, acLkIV “SET UP VECTOR RETURN 
MOV LESS! :SET PROC. PRIORITY 
MOV #100, dO KCSR “SET ENABLE BIT 
SCC *SET ALL COND. CODES 
WAIT “WAIT FOR INTERRUPT 

LKBA: MOV cLKIS ICLKIV Fe “STORE CLKIV 
MOV accKIs 
MOV SLEVELS PS RESTORE PRCC. STATUS 
MOV (SP) QaBUFFL  :PC 
MOV 2(SP},aaBuFF2  ;PS 
CNP aLKEA, JSBUFF L 
BEQ sBRANCH IF _NO ERROR CONDITION 
ERROR “WRONG PC PUSHED ONTO STACK 
SUB #17, deBUFF2 “SUBTRACT CONDITION CODES 
CMP LESS1, dae 'FF2 
8EQ sBRANCH IF NO ERROR CONDITION 
ERROR WRONG PS PUSHED ONTO STACK 
HOY #LK6.1, (SP) “LOAD RETURN ADDRESS 

LK6.1: NOP 
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RESET TEST 

000010 010S6e 
000004 010432 
002106 01055e 

177072 
177066 

177060 

177052 

tST4: SCOPE 
MOV 

EERE RE REALE ESAS EER EEE EE ER EEA EE ERE EERE EERE REE ERE 

TEST 4 RESET TEST 
JERE A aE 

#10, ICOUNT s ITERATION COUNT 
MOV a4, ERTSTN “SAVE TEST # FOR ERROR REPORT 
MOV aSCP4, RETURN sSCOPE LOOP RETURN ADRS 

SCP4Y: 

t 
TEST THAT RESET SETS CLOCK FLAG 
K?7: CLR aCLKCSR 

BPL 74 sWAIT FOR CLOCK TICK 
CLR aCLKCSR 

sSHOULD CLEAR CLOCK TICK RESET 
TSTB aCLKCSR 
BMI +4 sBRANCH IF NO_ERROR CONDITION 
ERROR sRESET DID NOT CLEAR CLOCK FLAG 

‘em. 
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104400 
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1S-uCT-76 11:¢8 PAGE 27 
LINE CLOCK REPEATIBILITY 

OEO8 0 
O0c000S 
002162 

000340 
177004 
177000 

176772 
176766 

176760 
176754 

176744 

17€730 
176724 

176716 
176712 

176704 
176700 

176670 

176740 
176736 

000001 

000002 

175602 

UBHHHHEBHHHBE HIE HE HBB HHBHHHHHHHHE 
; TEST 5 LINE CLOCK REPEATIBILITY 
UGHHHHBBBEEHHBBUEHH HBB HHEHHBHHIHHHHHE 
tSTS: SCOPE 

MOV #10, 100 ICOUNT ITERATION COUNT 
MOV :SAVE TEST ® SOR ERROR REPCRT 

5cps: MOV tease RETURN SCOPE LOOP RETURN ADRS 

TEST LINE CLOCK REPEATABILITY 
“MAKE SURE THAT OVER TWO EQUAL PERIODS OF TIME 
‘THE LINE CLOCK PUTS OUT THE SAME NUMBER OF PULSES 
{K8: CLR RO “CLEAR IST TIME COUNT 

CLR Ri ‘CLEAR 15T CLOCK COUNT 
MOV SLEVEL7, PS -SET PRIORITY 
CLR OCLKCSR’ 
TSTB aCLKCSR 
BPL 74 ;SYNC CLOCF 
CLR @CLKCSR 
TSTB ocLKCSR 
BPL ;SYNC CLOCK @ND TIME TO MAKE SURE 
CLR Scckcsr 

LK8A: TSTB8  aCLKCSR -IS CLOCK TICK SET 
BPL LKBB :NO 
INC Ri :+1 TO CLOCK COUNT 
CLR ICLKCSH "CLEAR CLOCK IF SET 

LKB: INC RO :+1 TO TIME COUNT 
BNE LK8A "REPEAT UNTIL RO=0 
CLR RO *CLEAR 2ND TIME CCUM, 
CLR Re “CLEAR OND CLOCK PCuitT 
CLR aCLKCSR 
TSTB OCLKCER 
BPL 
CLR ScLKCSR 
TSTB OCLKCSR 
BPL ;SYNC CLOCK 2ND TIME TO MAKE SURE 
CLR serKcsR 

LKBC: TSTB  aCLKCSR ;15 CLOCK TICK SET 
SPL LK8D *NO 
INC Re +1 TO CLOCK COUNT 
CLR JCLKCSR “CLEAR CLOCK IF SET 

LK8D: INC RO 41 TO TIME COUNT 
BNE LK8C *REPEAT UNTIL RO=0 
MOV R1, SAVRI SAVE RI 
MOV R2) SAVRE “SAVE Re 
Chr R1-Re i ARE THEY EQUAL ? 
BEQ LKBE 
ADD #1,R1 ‘ARE THEY OFF BY 1 COUNT ? 
CMP R1'Re 
BEQ LKBE ss YES 
SUB g2,R1 :ARE THEY OFF BY 1 COUNT ? 
CMP RI'Re 
BEQ LKBE  —s ; YES 
ERROR “CLOCK TICK DIFF BY MOR: THAN 1 COUNT 

>IN EQUAL PERIODS OF TIME 
LKBE: NOP 



m
e
e
 
e
e
 

t
e
 

e
e
e
 

e
e
 

BO3 
FASE ¢8 oWRIN, MACYL] 22.732) 15- 11:28 

Pil ) I b} REPEATIBILITY DBQARA 



CO3 
-MRIN, MACY] ercts2!) 1S-0CT-76 11:28 PAGE e9 
DBQRRA.P11 TE LINE CLOCK REPEATABILITY WITH INTERRUPT 

Mil s RERSREAREESS REALE SELES REELE SESE SEER EE REESE RES SSR EE EEE EEE EEE 
llie ; TEST & LINE CLOCK REPEATABILITY WITH INTERRUPT 
1113 SHEER ESSSSERERRSESEESESESEESESRSERSARSE SESE RES ESEES) SSSSES SLES 
1114 002369 104400 tSTs: SCOPE 
11S e262 01276? OCO010 O10264 MOV #10, ICOUNT s ITERATION COUNT 
1116 002370 O1e767 000906 010134 MOV #6 ERTSTN : SAVE TEST @ FOR ERROR REPCST 
1117 002376 912767 OO2404 010254 MOV SCP, RETURN : SCOPE LOOP RETURN ADRS 
i118 002404 SCPE: 

1:20 * TEST LINE CLOCK REPEATABILITY WITH INTERRUPT 
lel 016767 176672 175364 LK9: fov LESS1,PS “SET PROC. PRIORITY 
liee Werle 1 CLR Rl : CLEAR IST CLOCK COUNT 
dl23 OOe414 Ole"77 OOeSOO 176552 MOV #LK9B8, JCLKIV 
1le% OOe422 O16777 176630 176546 MOV WOPRT: ACLKIS 
1125 000430 005077 176550 CLR acLKCSR 
1:28 OO2494 105777 176544 TSTB acLKCSR 
1127 OOe440 pi ete BPL sSYNC CLOCK 
lle8 Odev4e 176536 CLR Scr KCSR 
1129. GheN4& «108777 =176S32 TSTB ecLKCSR 
1130 O0e4%S2 100375 BPL sSYNC CLOCK OND TIME TO MAKE SURE 
113) OG24S4 012777 000100 176S22 MOV #100 aCLKCSR “ENABLE INTERRUPT 
11320 WAIT FOR CLOCK INTERRUPTS 
eKe) Ooetbe OO4SE7 00S632 JSR ie oc bur > STALL SUEF IC TENT TIME TO ALLOW 
1H 6 OO0leb2 TIMRUN FUNCTION TO OCCUR 
1135 OO270 042777 000100 176506 BIC SCLKEN,@CLKCSR ;CLEAR INTERRUPT ENABLE 
1135 OOeN7—& OO04OS BR LK9C 
1137 OOeSCO O0Se0! LKSB: INC R1 
1138 ea O1e777 000100 176474 MOV #100, XCLKCSR sCLEAR TICK 8SET ENABLE 
1139 00eS10 O0000e RTI 
1140 OOeSie2 016767 176564 175256 LKX: iV LESS1,PS 
1141 Q02eS2e0 Oo0So0e CLR Re sCLEAR 2ND CLOCK COUNT 
1142 ease 012777 176444 MOV SLKSE ,SCLKIV 
1143 016777 176Se2 176440 MOV WOPRT: SCLKIS 
1144 005077 176442 CLR SCLKCSR 
sé O0eS42 tee 176436 ie oCLKCSR SYNC CLOCK 

1149 poste doses? 176430 CLR ACLKCSR , 
1148 OO2SSY 105777 17642 TSTB acLKCSR 
1149 O002S60 100375 BPL sSYNC CLOCK SECOND TIME TO MAKE SURE 
1150 O0eSG2 012777 OOf100 176414 MOV a100 aLKCSR BIEL EIN TERRUPT 
1151 WATT FOR CLOCK INTERRUPTS 
YiS2 O02S70 CONSE? oorcou Ise ie do few sSTRLL SRE TON TIME TO QUL Ou 
1183 OOeS7™4 O01 TIMRUN TION TO OCCUR 
1154 00eS76 ON 000169 176400 BIC @CLKEN, OCLKCSR ;CLEAR irene T ENABLE 
1185 002604 OO0040S BR LKSF 
1156 O0c806 O0Se0e LKSE: INC Re 
1137 reat bosons 000100 176366 my #100, XCLKCSR ;CLEAR TICK & SET ENABLE 

1189 176360 LKSF: CLR 
1160 U0e6beY 012767 OOO34O 175144 MOV aLEVE L7,PS ;RESTORE PROC. STATUS 
116 002632 epee 176340 ies mov 15 ata > RESTORE CLKIV 

Hes posene neat eet MOV Rl, 66, geLArs ; SAVE 
1164 OQO026S2 010267 176410 MOV Re, SAVR2 - SAVE 
1165 002656 Qe0i27 000000 CMP Rl: 80 
1166 OOebb2e 001001 BNE +4 ;BRANCH IF NO ERROR CONDITION 



ee
 
e
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DO3 
LMAIN, MACYLL 27:732) 15-OCT-76 izes PACE 30 
DSQARA.PL! TS LINE CLOCK REPEATABILITY WITH INTERRUPT 

1167 OC2664 494009 EHROR “PROC. IS NOT ALLOWING INTERRUPTS 
1168 002065 le? ocoool MP Ri, al 
1169 002672 001001 +4 sBRANCH IF NO ERROR CONDITICN 
1170 ~ 4wd08 ERROR “PROC, IS NOT ALLOWING INTERRUPTS 
1171 % 102 ¢ RI. Re <ARE THEY EQUAL ” 
1172 002700 00141) BEO LK9G 
1173 002702 96270) 000001 ADO 81,R1  ;ARE THEY OFF BY 1 COUNT ” 
1174 O0e706 20102 cup R! Re 
1175 002710 00140S BEG LK9G 
1176 O0271e 162701 coodoo2 Sug 82,R1  ;ARE THEY OFF BY 1 COUNT ? 
1177 OO0e716 Oe010e Cup R1 Re 
1178 20 001401 BEQ LK9G 
117§ 002722 104000 ERROR -CLOCK TICK DIFF. BY MORE THAN 1 COUNT 
1180 :IN EQUAL PERIODS OF TIME 
1181 902724 900240 LK9G: NOP 

ue 
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SMAIN, MACY] 271732) 15-OCT-76 11:28 PAGE 31 
OBQAAA.P11 LINE CLOCk ACCURACY TEST 

1188 ; SERSLSKSSS-CHSSRERESERESGSALASSSERHERESSRAAESEEEREAERLASER ELLE S ESSE 

1] ‘TEST «7 LINE CLOCK ACCURACY TEST 
1186 SESELESESESAERERKEAEREREREAESERSSGRAEEAERRESESEELESAEFELEAALESE 

1187 002726 104400 tsT7: SCOPE 
1188 002730 Ole76? oceo00 007716 MOV #0, ICOUNT - ITERATION COUNT 
1189 00273 Ole767 000007 007566 MOV 8? ERTSTN -SAVE TEST # FOR ERROR REPCRT 
1190 O0c744 912767 O002e7Se 007706 MOV eSCP7 RETURN  ;SCOPE LOOP RETURN ADRS 
1131 002752 SCP7: 

1193 “RING BELL AFTER EACH OF FIRST (5S) 1 SECOND INTERUALS 
L194 "RING BELL AFTER 10 SECOND INTERVAL 
1195 - (INTERRUPT MODE} 
119% 002752 016700 176340 {kiO: MOV SEC1,RO 
1197 002756 004767 005762 JSR PC Time “BELL AFTER 1 SECOND 
1198 OO0e7be 016700 176330 MOV SECI RO 
1199 004767 005752 JSR PC Time -BELL AFTER 2 SEC. 
12000 000772 016700 1763c0 MOV SECI RO 

i eol 767 O00S742 JSR PC Tine “BELL AFTER 3 SEC. 
' 1202 003002 016700 176310 MOV SEC1 RO 

1203 004767 005732 JSR PC Time :BELL AFTER 4 SEC. 
| 1204 003012 016700 176300 MOV = SEC1 RO 

1205 003016 OG4767 O0S7ce J PC Tine ;BELL AFTER 5 SEC. 
1206 016700 l7bere MOV SECS RO 

' 1207 O03025 OO47E7 005712 JSR PC, Time -BELL AFTER 10 SEC. 
| 1208 -RING BELL AFTER 10 SECONDS USING CLOCK TICK (NON INTERRUPT) 

1209 °S TIMES 
_ 1210 003032 012703 177773 Ov #-S,R3 

1211 003036 016700 176260 LKLOB: MOV SECIO.RO 
1212 903042 005077 176136 LKIOA: CLR SCLKCSR “CLEAR CLOCK TICK 
1213 105777 17613e TSTB = ACLKCSR “WAIT FOR CLOCK TICK 

' 1214 9030S2 100375 BPL <4 
, 1215 003054 o0S200 INC RO “FINISHED 10 SECONDS? 

1216 003056 001371 BNE LK1OA 
1217 003060 000004 012206 TYPE BELL sRING BELL EVERY 10 SECONDS 
1218 003064 005203 INC 3 
1219 003066 001363 BNE LK108 -S BELLS 



-MAIN, MACYII 27(732) 
DBGRAA P11 T10 

1g Bs 
acme, Bs Bh en 
1228 003106 912767 
le2e9 003114 
1230 
1231 
ie3e paid 00S900 ne 
Ee IS Be 
lez? 003134 Boone 
1238 003136 000401 
1e39 003140 005201 
1e40 O0314e O0Se0e 
1e41 OO3144 001367 
le4e 00314 005700 
1243 003150 001001 
1e44 0031S2 104000 
1245 003184 00701 
1e46 003156 001001 
ier 003160 104000 

FO3 
1S-0CT-76 11:€8 PAGE 3e 
MNCLK TEST 

£0010 007554 
0010 O074e4 

003114 007544 

000001 
000010 176060 

BB Be a a a He a a a aaa aH a 0 a8 28 SHIH 
-TEST 10 MNCLK TEST 
STTITITTITTITTTITTTTTTITITiTTeiir iti 

tST10: SCOPE 
MOV #10, ICOUNT - ITERATION COUNT 
MOV #10/ERTSTN “SAVE TEST # FOR ERROR REPCAT 
MOV 8SCPIO,RETURN ;SCOPE LOOP RETURN ADRS 

SCP10: 

“MAINTENANCE CLOCK BIT TEST--MNCLK 
LKli:  &LR RO CLEAR O STATE COUNTER 

CLR Ri *CLEAR | STATE COUNTER 
MOV #1,R :TIME COUNTER 

TMNCLK: BIT anicLk,auooeT “TEST MNCLK BIT 

CLEAR: Inc RO, :STORE O STATE 

SET: INC Ri -STORE 1 STATE 

BNE THNCLK “WAIT SUFFICIENT TIME TO STORE BOTH STATES 

BNE +4 sBRANCH IF NO ERROR CONDITION 
ERROR a *MNCLK IS NOT WORKING-CLEARED 

BNE +4 -BRANCH IF NO ERROR CONCITION 
ERROR MNCLK IS NOT WORKING-SET 
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DA
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MACYLL er(r32) 
Pll Tll 

104400 
012767 
012767 
912767 

012703 
005077 
105777 
100278 

004S67 
001324 

001371 

15-0C T-76 Alie 
MNCLK ACCURACY 

ocooco 9007462 
000011 907332 
003206 0074Se 

GO3 
PAGE 33 

EST 

; AEARAKKERESESAERSASKSLSESRSERAREKESERERERESRSERERE SESE RESERERSP SES 

“TEST «1 MNCLK ACCURACY TEST 
SHKSAESRRERASHEAAAASHEAEASLAARSA SERS SRAREREAESESRERSREFEREALELES 

tST11: SCOPE 
MOV #0, ICOUNT s ITERATION COUNT 
MOV #11 ERTSTN “SAVE TEST # FOR ERROR REPCQT 
MOV eSCPI1,RETURN :SCOPE LOOP RETURN ADRS 

SCPll: 

-RING BELL AFTER S SEC INTERVAL--S TIMES 
LKl2: Mov 8-S,R3 

CLR aCLKCSR 
TSTB = ACLKCSR 
BPL 4 :SYNC CLOCK 

LKleA: 
JSR RS, HOLDUP :STALL SUFFICIENT TIME TO ALLOW 
MNCLKT “FUNCTION TO OCCUR 
TYPE BELL BELL 
INC A 
BNE LK12h “RING BELL S TIMES 



7 HOS 
-MAIN, MACY] 270732) 15-OCT-76 11:28 PAGE 34 
DBQAAA.P11 Tle WO1,WD2 READ/WRITE TEST 

le7. Me HE Me aE HE aE He He He A SE a HE a a a 0h a 3 aE JE EHD 
le? “TEST le WOL,WOe REAO/WRITE TEST 
l1e74 ° PTPTITETTITIT TTT TIT Tet tT 

le7S oo3e42 104400 tsTl2: SCOPE 
le7e 4903044 012767 oC00}0 007402 MOV 810, ICOUNT “ITERATION COUNT 
1277 0032S2 012767 O000l2 007252 MOV #12. ERTSTN “SAVE TEST # FOR ERROR REPCRT 
1e78 003260 912767 003266 007372 MOV eSCPl2,RETURN :SCOPE LOOP RETURN ADRS 
1279 003265 SCP 12: 

Set 
1282 -THE FOLLOWING JUMPERS MUST BE INSERTED 
1 IF JUMPER PLUG 15 USED --OPEN SWITCH-- 
l “PIN 17 TO PIN 16 (CLOCK IN FOR WOENAB) 

See 77 17571 APRN 35 Toney LY CORTA Te EDR WDESRe 
1 ass eee 17571 MOVB  3WOCSR, (PC)+ 
1288 003276 O00000 STORE2: O -PASS CONTENTS OF WOCSR INTO HERE 
1289 003300 Oe 37 o00020 003276 BIC #20, a8STORE2 = CLEAR REMSEN BIT 
1290 003306 lee 000000 003276 CMPB swt, STORES 
1291 003314 OO140! BEG +4 ;BRANCH IF NO ERROR CONDITION 
1292 003316 104900 ERROR ;WOCSR NOT CLEARED 
1293 O033¢0 052777 O00002 175664 BIS tWD 1, QUDDKT *SET WO1 
1294 00330 030777 000002 175656 BIT 8W01, aNDDAT “VERIFY SET 

' $295 003334 001001 BNE 44 ;BRANCH IF NO ERROR CONDITION 
129% 003336 104000 ERROR *WD1 NOT SET 
1297 003340 032777 OCO004 175644 BIT swO2, HDDAT “WO SHOULD NOT BE CLEARED, WO2 MUST BE SET 
1298 003346 001001 BNE +4 “BRANCH IF NO ERROR CONDITION 
1299 003350 104000 ERROR :WO2 NOT SET 
1300 903352 042777 000004 175632 BIC #02, IMDDAT “CLEAR WO2 ,WO2 CLEARS WD1 AND THEN WD1 SETS wWD2 
1301 003360 03¢777 cGO00de 175624 BIT D1, SHDDAT 

| 1302 003366 OO1401 BEQ +4 “BRANCH IF NO ERROR CONDITION 
| 1303 003370 104000 ERROR *WOL NOT CLEARED 

1304 003372 032777 000004 175612 BIT 8WO2, IMDDAT 
1305 03400 001001 BNE +4 =BRANCH IF NO ERROR CONDITION 

,; 1306 003402 104000 ERROR -WO2 NOT SET 
{ 
1 1306 

1309 



103 
SAIN. RACYIL ef te 32) 15-OCT-76 11:28 PAGE 35 
DBQARA.P11 T13 TOQ SOON 

1310 s RERELES SERRE ALER REE EREERELARERAR EERE ERE RE RASS EERE EERE REE EELS 
1311 ;TEST 13 TOO SOON 
i316 044 lS lll al 

1314 cae bi37 ? oco010 007240 MOV #10, ICOUNT ; LTERATION COUNT 
1315 003424 O12767 000013 007110 MOV #13, ERTSTN ;SAVE TEST # FOR ERROR REPCRT 
1916 OO34e2 912767 003430 007230 MOV aSCP13,RETURN SCOPE LOOP RETURN ADRS 
1317 003430 SCP13: 

i 
1320 ; THE FOLLOWING JUMPERS MUST BE INSERTED 
1321 ;IF JUMPER PLUG IS USED --OPEN SWITCH-- 
1222 ;PIN 17 TO PIN 16 (CLOCK _IN FOR WDENAB) 
1223 “PIN 15 TO PIN 14 (DATA IN FOR WDENAB) 
13e4 003430 008077 175554 ELR aWOCSR ;CLEAR TOOSN ETC. 
1325 003434 OSe777 c00002 175550 BIS 8D} , aWDDAT SET WOL.FIRST UPDATE SEQ. 
1326 OO344e 032777 000002 175542 BIT atl, , aWODAT ;VERIFY SET 
1327 003450 001001 BNE ;BRANCH_IF_NO ERROR CONDITION 
1328 O034Se 104000 ERROR ;WD1 NOT SET 
1329 poses 032777 O00COH 175530 BIT #02, aWDDAT : We D NOT BE CLEARED 
1330 001001 BNE +4 : BRANCH ONO ERROR CONDITION 
1331 O03464 104000 ERROR ;WO2 NOT "Set 
1332 OO3466 Q42777 O00004 175516 BIC skDe, dMDDAT CLEAR WD2 
1333 OOS4Y74 032777 000002 175510 BIT e401, eWDDAT 
1334 003802 001401 BEQ ;BRANCH IF NO ERROR CONOITION 
133S 0039504 104000 ERROR :WOl NOT CLEARED 
1336 003506 032777 O00004 175476 BIT suDe, sWODAT 
1337 003514 001001 BNE +4 ;BRANCH IF _NO ERROR CONDITION 
1338 903516 104000 ERROR ;WOe NOT SET 

1340 O03Se0 OSe777 o00000e 175464 BIS #WO1, IWDDAT ;SECOND UPDATE SEQ. 
1341 O03Se6 032777 175456 BIT niD1, ddDDAT VERIFY SET 
134e 003524 001001 BNE ;BRANCH IF _NO ERROR CONDITION 
1343 003536 304000 ERROR :WD1 NOT SET 
1344 003540 032777 oo0004 175444 BIT she, AWODAT :WO2 SHOULD NOT BE CLEARED 
1345 00354 001001 BNE +4 ;BRONCH IF NO ERROR CONDITION 
1346 O03SSO 104000 ERROR :WO2 NOT SET 
1347 Se 042777 QO0004 175432 BIC sWDe , dMODAT CLEAR WOe 
1348 003560 032777 O000G00e 1754c4 BIT el, , SADDAT 
1349 003566 001401 BEQ ;BRANCH IF NO ERROR CONDITION 
1350 003570 104900 ERROR ;WO1 NOT CLEARED 
1351 003572 032777 OO00004 175412 BIT swWOe, aODAT 
122 003600 001001 BNE +4 ;BRANCH IF _NO ERROR CONDITION 
1353 O03602 104000 ERROR :WOe NOT SET 
1354 : 000040 175376 BIT STOOSN, aWwOCSR 
1385 003612 601001 BNE +4 ;BRANCH IF NO ERROR CONDITION 
1356 003614 boon ERROR 700 SOON DID NOT SET 
13$7 003616 2777 ~=O00040 175264 BIC STOOSN, dWOCSR 
1358 O0036e4 032777 OO004O 175355 BIT aTO05N, oWOCSR 
1389 003632 00140! BEu ;BRANCH IF _NO ERROR CONDITION 
1360 104000 ERROR 3700 SOON IS NOT CLEARED 

1362 
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RD’ WRiTE BIT TEST 

006776 

175320 
17531e 

175300 
175272 

175260 
17SeSe 

175240 
17S23e 

175220 
17Sele 

175200 
175172 

s RELELEAKEREFREELERELERRALHERRAERAASRLELSALARLELELELELELELERE EELS 
“TEST 14 WOCSR READ/WRITE BIT TEST 
+ EEEELEEEEREEREESEREEEEREEEREREESEEER GEESE ENEEEE EERE SREA REESE 

tST!4: SCOPE 
MOV #10, ICOUNT “ITERATION COUNT 
MOV #14 ERTSTN “SAVE TEST # FOR ERROR REPCQT 
MOV #SCPI4,RETURN  ;SCOPE LOOP RETURN ADRS 

SCP 14: 

>THE FOLLOWING JUMPERS MUST SE INSERTED 
-IF JUMPER PLUG IS USED --OPEN SWITCH-- 

SPIN 17 TO PIN 16 (CLOCK IN FOR WOENAB) 
“PIN 15 TO PIN 14 (DATA IN FOR WOENAB) 
IG #UCIEN, uDCSR 
git aHDIEN, aKuOCSR 
BNE :BRANCH IF NO ERROR CONDITION 
ERROR ‘WO INTERRUPT ENABLE CANNOT BE SET 
BIC SWDIEN, @MDCSR 
BIT sHDIEN, aKOCSR 
BEQ sBRANCH IF NC ERROR CONDITION 
ERROR *WO INTERRUPT ENABLE BE CLEARED 

BIS #EXTREQ, AWDCSR 
BIT sEXTREG, aWOCSR 
BNE sBRANCH IF NO ERROR CONDITION 
ERROR “EXTREQ CANNOT BE SET 
BIC SEXTREG, aHOCSR 
BIT sEXTREG, auOCSR 
BEG sBRANCH IF NO ERROR CONDITION 
ERROR “EXTREQ CANNOT BE CLEARED 

-WO ENABLE OPTIONAL JUMPER MUST BE INSTALLED 
BIS BWDENAB, DHDCSR 
BIT 8KDENAB, aWOCSR 
BNE +4 ;BRANCH IF NO ERROR CONDITION 
ERROR *WD ENABLE CANNOT BE SET,CHECK JUMPER 
BIC 8WOENAB, JUDCSR 
BIT SWOENAB, MDCSR 
BEQ +4 :BRANCH IF NO ERROR CONDITION 
ERROR ‘WO ENABLE CANNOT BE CLEARED 



MAIN. MACYLI er(73e2) 
DBQAAA.P11 T1S 

1405 
1406 
1407 
1408 O22 104400 
1409 4024 012767 
1410 QO4032 012767 
1411 OO3040 912767 
4le OO4C4 
1413 
1414 
1415 
1416 
1417 
1418 
1419 004046 005077 
1420 OO04OSe 10000! 
14421 OO40S4Y 104000 
l4ee O040S6 016777 
1423 Q04084 012777 
14e4 004072 C16767 
1425 004100 707 
1426 004106 001401 
142? 904110 104000 
1428 VYONlle 052777 
1429 004120 052777 
1430 004126 042777 
dial 004134 052777 

133 004142 042777 

143S 0041S0 005000 
1436 OO%1Se 005200 
1437 OO41SY 001376 
1438 004156 104000 
1439 004160 000435 
1440 OO4ibe 016777 
1441 QO4170 012777 
1442 004176 105777 
1443 OO4e0e 100401 
1444 004204 104000 
LH4S QO04206 032777 
1446 OO04214 001001 
1447 OO4216 104000 
1448 004 042777 
1443 004226 032777 
1450 OO4e 001401 
1451 004236 104000 
1452 OO4240 012716 
1453 O04e44 012767 
ied O042Se 000002 

1456 004254 042777 
4 O042be 005027 

1459 004264 000000 
1460 004266 005367 

KO3 
15-OCT-76 11:¢8 PAGE 37 
INTERRUPT ENABLE TEST 

5 REEEREEREEREREEEEEEEERER SEER ESSERE EER SES AEE RRAE TEAL REESE EEE EE 
;TEST 15 INTERRUPT ENABLE TEST 
- EELEKEEEREESEEAEREREREAAEREREREER SESE EREE EERE ERLE EERE SEES EE tts 
tST1S: SCOPE 

OC0010 O0b&2e MOV #10, ICOUNT ; LTERATION COUNT 
Q0000iS 006472 MOV 815, ERTSTN ;SAVE TEST # FOR ERROR REPCQT 
OO4O4G +9 006612 ecpis MOV eSCPIS,RETURN  ;SCOPE LOOP RETURN ADRS 

;THE FOLLOWING JUMPERS MUST BE INSERTED 
;IF JUMPER PLUG IS USED --OPEN SWITCH-- 

;PIN 17 TO PIN 16 (CLOCK IN FOR WOENAB) 
:PIN 15 ronan 14 (DATA IN FOR WDENAB) 

175136 eLR 
BPL +4 :BRANCH IF NO ERROR CONDITION 
ERROR -TOO SOON IS NOT CLEARED 

175174 175116 MOV WOPRT, aWDIS 
904162 175106 MOV SINTTST, QWOIV 
175204 173676 MOV LESS1 PS 

175102 BIT SHORLY, WOCSR 
BEQ +4 sBRANCH IF NO ERROR CONDITION 
ERROR WO RELAY SHOULD NOT BE SET 

000100 175070 BIS swOIEN, akDCSR 
000002 175064 BIS 801, aaDDAT UPDATE SEQ. 
000004 175056 BIC ahD2, JKDDAT 
cooode 175050 BIS 8WO1; SMDDAT -THIS SECCND JPDATE SEQUENCE SHOULD 

-SET TOO SOON AND SET FLAG 
oo0004 175042 BIC 802, IMDDAT 

CLR RO 
DELAY: INC RO ;WAIT UNTIL INTERRUPT 

BNE DELAY 
ERROR CONTE s INTERRUPT DIO NOT OCCUR 

175014 175010 INTTST: MOV WOIS, AWOIV RESTORE WDIV 
oo0n00 175004 MOV 80, aWOIS . 
175006 TSTB © @WOCSR TEST FLAG 

BMI +4 BRANCH IF NO ERROR CONDITION 
ERROR ERROR , INTERRUPT NOT CAUSED BY FLAG 

000040 174774 BIT #TOOSN, aWDCSR 
BNE +4 sBRANCH IF NO ERROR CONDITION 
ERROR -TOO SOON DID NOT GET SET 

O00040 174762 BIC 8TOOSN, aDCSR 
000040 174754 BIT 8TOOSN, akDCSR 

BEQ +4 -BRANCH IF NO ERROR CONDITION 
ERROR :TO0O SOON DID NOT CLEAR 

004254 MOV SCONTI, (SP) LOAD RETURN ADDRESS 
000340 173524 HOV SLEVEL?, PS -RESTORE PROC STATUS 

000004 174726 CONTI: BIC SWOENAB,dWOCSR ;CLEAR WOENAB--THIS DROPS WORLY 
C (PC)+ ;WAITING SO THAT WO RELAY 

;CLEARS BEFORE PROCEEDING 
: 0 

177772 es: DEC 1$ 



MAIN. MACY1] 27°732) 
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1461 OC4e72 901375 
1462 
1463 

15-OCT-76 11:68 PAGE 38 
INTERRUPT ENABLE TEST 

BNE es 

LO3 



MAIN. 
DBQAAA. 

1464 
i465 
1466 
1467 

Pll 
MACY11 ees) 

T16 

104400 
012767 
012767 
912767 

001375 

15-OCT-76 11: 39 
REVERSE UPDATE SEQUENCE TEST 

s RERERRAA LARA EERE LEELA EEE REL SERRA RE REALE RAR EEE S SEES RL EEA LE REELS 

000010 
000016 
004320 

174664 
174662 
000002 

900004 

o0000e2 
000002 

oooo04 

oo00de2 
g0000e 

ooooc4 

177772 

006350 
006220 
006340 

174654 

174642 

174630 
174622 

174610 

174576 
174570 

174556 

c8 PAGE 
MO3 

TEST 16 REVERSE UPDATE SEQUENCE TEST 
GEE HEHE EH BEEBE EEE ESE 

tST16: SCOPE 
MOV #10, ICOUNT “ITERATION COUNT 
MOV #16/ERTSTN SAVE TESI # FOR ERROR REPCQT 
MOV #SCP16,RETURN  ;SCOPE LOOr RETURN ADRS 

SCP16: 

sTHE FOLLOWING JUMPERS MUST BE INSERTED 
IF JUMPER PLUG IS USED --OPEN SWITCH-- 

-PIN 17 TO PIN 16 (CLOCK IN FOR WDENAB) 
-PIN 1S TO PIN 14 (DATA IN FOR WDENAB) 
o:) au CSR 
CLR 3WDDA ;WO2 WILL ALWAYS BE “SEEN” SET 
BIT SID aMDDAT 
BEQ +4 sBRANCH IF NO ERROR CONDITION 
ERROR -WO1 IS NOT CLEARED 
BIT #2, AHODAT 
BNE +4 sBRANCH IF NO ERROR CONDITION 
ERROR -WD2 IS NOT SET 
NOV #2, IUDDAT “SET WD1 & TRY TO CLEAR WO2 SIMULTANEOUSLY 
BIT wit, JWDDAT 
BNE sBRANCH IF NO ERROR CONDITION 
ERROR *WOl IS NOT SET 
BIT #02, AHDDAT 
BNE +4 “BRANCH IF NO ERROR CONDITION 
ERROR -WO2 IS NOT SET 
MOV #2, IWDDAT *SET WO1 & TRY TO CLEAR WO2 SIMULTANEOUSLY 
SIT wiiO1, BWODAT 
REQ sBRANCH IF_NO ERROR CONDITION 
ERROR *WO1 IS NOT CLEARED 
BIT 802, 2MDDAT 
BNE +4 :BRANCH IF NO ERROR CONDITION 
ERROR =WO2 IS NOT SET 

;WAIT UNTIL LOOP CLEARS 
CLR (PC)+ 

es: 0 
33: DEC 2s 

BNE 33 
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MACY11 27(7 32) 
T1? 

104400 
012767 
012767 
912767 

15-OCT-76 11:e8 PAGE 40 
RELAY PICK TEST 

006172 
O00604e 
006162 

000010 
000017 
004476 

174506 
o0000e 174500 

174466 
174462 
174454 

174436 

174424 

174410 

174362 
174356 
174350 

174332 

17777e 

NO3 

5 KR HE HE EE HE HE HEHE HE HE HE HE He a aH 3 2 a EE EHH HH 

HGH HEHGHEH GHEE} HHH 

; ITERATION COUNT 
SAVE TEST # FOR ERROR REPCRT 
SCOPE LOOP RETURN ADRS 

PIN 17 TO PIN 16 (CLOCK_IN FOR WOENAB) 
“PIN 15 TO PIN 14 (DATA IN FOR WDENAB) 

;BRANCH IF _NO ERROR CONDITION 
sMD RELAY SHOULD NOT BE PICKED 
ENABLE RELAY 
UPDATE SEQ. 

;STALL SUFFICIENT TIME TO ALLOW 
;FUNCTION TO OCCUR 

;BRANCH IF_NO ERROR CONDITION 
;WD_RELAY DID NOT PICK 
CLEAR ENASLE 
:STALL SUFFICIENT TIME TO ALLOW 

;FUNCTION TO OCCUR 

;BRANCH IF NO ERROR CONDITION 
;CLEARING WOENAB DID NOT CLEAR ENABLE RELAY 

;STALL SUFFICIENT TIME TO ALLOW 
;FUNCTION TO OCCUR 

s STALL SUFFICIENT TIME TO ALLOW 
NCTION TO OCCUR 

s ENABLE iEVAy 
; UP DATE SEQ. 

STALL SUFFICIENT TIME TO ALLOW 
;FUNCTION TO OCCUR 

;BRANCH IF NO ERROR CONDITION 
;TIMOUT VALUE TOO LOW 

‘TEST 17 RELAY PICK TEST 

+5717: SCOPE 
MOV #10, ICOUNT 
MOV #17, ERTSTN 
MOV #SCP17, RETURN 

SCPI7: 

sTHE FOLLOWING JUMPERS MUST BE INSERTED 
-IF JUMPER PLUG IS USED --OPEN SWITCH 

QLR aWDCSR 
BIT #WORLY, AWOCSR 
BEW +4 
ERROR 
BIS #WDENAB, AWOCSR 
BIS #01, INODAT 
Bic #WD2: IMODAT 
JSR RS, HOLOUP 
RLYPT 
BIT #WDRLY, JWOCSR 
BNE +4 
ERROR 
BIC #WDENAB, INDCSR 
ISR RS, HOLDUP 
RLYPT 
BIT sHORLY, OWOCSR 
BEQ 
ERROR 

-WAIT UNTIL TRIGGER 0.S. FALLS 
JR RS, HOLDUP 

-WAIT AGAIN TO MAKE SURE 
JSR RS, HOLDUP 
TRIGER 
BIS #WDENAB, IWOCSR 
BIS #W01, NODAT 
BIC De, JNODAT 
JSR RS, HOLDUP 
TIMOUT 
BIT #WDRLY, ANOCSR 
BEQ +4 
ERROR 

-WAZT UNTIL LOOP CLEARS 
CLR (PC)+ 

es: 0 
33: DEC 2s 

BNE 3$ 
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TRIGER VALUE TEST--T00 SOON 

sRERSEESESESSRESRELELEESS SES RESERRSLELAL SE SHRERSAL ELSE ESSERE SESE 

C2010 ocs7so 
903020 
o047ed oc0Sr40 

000040 174256 

000002 174246 
174240 

00000e 174224 
O000CH 174216 
O00040 174206 

: TEST 20 TRIGER VALUE TEST--T00 SOON 
ITITITIITIITiiiiiiiiiiiiiiiiitiiiiirinriiiiilitt ii tie Lies. 
$sro2o: 

SCP20: 

SCOPE 
MOV 810, ICOUNT ;LTERATION COUNT 
MOV 820 ERTSTN SAVE TEST # FOR ERROR REPCRT 
MOV aSCh20,RETURN ;SCOPE LOOP RETURN ACRS 

>THE FOLLOWING JUMPERS MUST BE INSERTED 
IF JUMPER PLUG IS USED --OPEN SWITCH-- 

OR 
;WAIT TO AVOID TOOSN 

JSR 

:PIN 17 TO PIN 16 (CLOCK IN FOR WOENAB) 
-PIN 15 70 PIN 14 (DATA IN FOR WDENAB) 
éLR awOCSR 
BIT 8TOOS5N, aWOCSR 
BEQ +4 sBRANCH IF NO ERROR CONDITION 
ERROR -TOOSN SHOULD NOT BE SET 
BIS WD 1, BWODAT ;UP DATE SEQ. 
BIC 802. aDOAT 
JSR RS, HOLDUP “STALL SUEF IC IENT TIME TO ALLOW 
TRIGER UNCTION TO OCCUR 
BIS nl, QDOAT ; SECOND ip DATE SEQ. 
BIC 2. aaDOAT 
BIT rToodh, aKOCSR 
BEO :SRANCH IF NO ERROR CONDITION 
ERR IGER VALUE TOO LOW 

RS, HOLDUP ;STALL SUFFICZENT TIME TO ALLOW 
TIMOUT ;FUNCTION TO OCCUR 
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EED BACK LOUP TEST 

Ft lalalal-Sllallallet-1-1-F-Sh-4-5-riaheb$-4-S--1-+-tlalallelalalalelalallelelalaelelalalelelelehdlel 
:TEST 21 FEED BACK LOOP TEST 
preseeenseneneeessanenetieneeeeseneeeetnansesstnnaneenenaessonss 

oco010 005630 FOV #10, ICOUNT “ITERATION COUNT 
oo09021 scs5sc0 MOV 821 ERTSTN “SAVE TEST & FOR ERROR REPORT 
005042 005520 scp?! MOV BSCPe1,RETURN :SCOPE LOOP RETURN ADRS 

“THE FOLLOKING JUMPERS MUST BE INSERTED--OR USE JUMPER PLUG 
<PIN 8 TO PIN 2 (-15V 70 C OF RELAY) 
-PIN 5 10 PIN 7 (COLLECTOR TO REMSEN) 
-PIN & TO PIN 3 (EMITER TO .N.O. OF RELAY) 
-PIN 10 70 PIN 3 CINTR.S.T. TON.O. OF RELAY) 
*PIN 11 TO PIN 1 THRU A SWITCH (RESTART S.T. TO.N.C. OF RELAY) 
*PIN 9 TO PIN 1 (START S.T. TO.N.C. OF RELAY) 
:PIN 17 TO PIN 16 (CLOCK IN FOR WOENAB) 
*PIN 15 TO PIN 14 (DATA IN FOR KDENAE) 
“THIS ROUTINE CHECKS REMOTE SENSE LOGIC, cXTREQ(IN 

-NON-INTERRUPT MODE), START LOGre. 
titi tit 

: OPEN SWITCh 
erie 

174144 CLR aWOCSR 
174136 SIT SWORLY, AWDCSR 

BEQ +4 BRANCH IF NO ERROR CONDITION 
ERROR “WO RELAY SHOULD NOT BE PICKED 

174126 000000 CMPB 8s WDCSR, #0 
BEO +4 BRANCH IF NO ERROR CONDITION 
ERROR *WOCSR SHOULD BE CLEARED 

000004 174112 BIS BWOENAB, AHOCSR 9; ENABLE RELAY 
QOOCOY 174104 BIT LENE, aKDCSR 

BNE ;BRANCH IF NO ERROR CONDITION 
ERRCR *CHECK JUMPERS, WDENAB NOT SET 

174076 CLR SWDOAT 
174072 MOV QWDOAT, (PC)+ 

STORE: O ;PRSS CONTENTS OF WOCAT HERE 
000370 005120 BIC #370, a8STORE § ;CLEAR MNCLK 
177764 OO0004 CMPB STORE, #4 -1§ We SET 

BEQ. + :BRANCH IF NO ERROR CONDITION 
ERROR swe NOT SET 

ocena2 174042 BIS BD 1, WDDAT UP DATE SEQ. 
000002 174034 BIT nol, @RODAT 

BNE ;BRANCH IF NO ERROR CONDITION 
ERROR :WO1 NOT SET 

000004 174022 BIC 802, SHDDAT : 
000002 174014 BIT D1, * @HODAT 

BEQ BRANCH IF ENO ERROR CONDITION 
ERROR WD} NO CLEARED 

WHEN RELAY PICKS(APPROX. 1 mseCS 1 nae EXTREQ BRENSEN (26 MSEC LATER) 
003112 JSR RS, HOLDUP STALL SUFFICIENT TIME TO ALLOW 

FEEDBK TION TO OCCUR 
003104 ISR RS, HOLOUP - STALL StF FICIENT TIME TO ALLOW 

TRIGER sFUNCTION TO OCCUR 
173766 MOV QWOCSR, (PC)+ 

STOREL: 0 sPASS CONTENTS OF WOCSR HERE 
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aa BACK LOOP TEST 

177772 000236 CMPB S1OREL, #236 
BEO ; BRANCH IF NO ERROR CONDITION 
ERROR 1,2,3,4,7 NOT SET 
FLAG 8 EXTREQ ARE SET av” TNTERRGES LOGIC 

EMSEN SET WHEN RELAY OPENS(SETS) 
000002 173744 1S: bi aORLY, SaWDCSR =; WAIT UNTIL RELAY CLEARS(DROPS) 

000004 173734 BIT SHDENAB, BKDCSR 
BEQ 44 -BRANCH IF IF NO) ERROR CONDITION 
ERROR “WOENAB NO 

sWHEN RELAY DROPS (APPROX. 1 MSEC) IT CLEARS WOENAB 
AND APPROX. 20 SEC LATER WOENAB SETS AGAIN 

003034 tsa RS, HOLDUP ;STALL SUFFICIENT TIME TO ALLOW 
FEEDBK sFUNCTION TO OCCUR 

000004 173714 BIT BHDENAB , AHDCSR 
BNE :BRANCH IF NO ERROR CONDITION 
ERROR “WOENAS NOT SET 

- WDENAB SET BY START LOGIC, BUT SHOULD NOT SET WORLY AGAIN 
900002 173702 BIT SWDRLY, aC LSR 

BEQ +4 ;BRANCH IF NO ERROR CONDITION 
ERROR *WORLY SHOULD NOT BE SET AGAIN 

000004 173670 BIC SWDENAB,aWDCSR ;FORCE CLEAR WDRLY 
95 cLR (PC}+ “WAIT UNTIL LOOP CLEARS 

177772 35: DEC 2s 
BNE 38 
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DBGARA.P1! T22 EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP 

1875 SRRLELELELERSELELELEL KEKE SELAARLELEAEALALALALALESELE LEAR ESRL HEELS 

1676 ‘TEST 22 EXTREQ WITH INTERRUPT TEST--FEED BACK LOOP 
1677 : ELESEEESEREEEERESEREERELEEEEAER ESS EREEESE EELS EEE ERPS EEEEEE ES 

1678 O0S332 104400 tst2e: SCOPE 
1679 O005=34 Ole767 OC0010 o0S312 HOV 810, ICCUNT - ITERATION COUNT 
1680 OOSNe Ole767 O0002e2 COSibe MOV #22, ERTSTN ‘SAVE TEST 8 FOR ERROR gREPCRT 
1681 005350 910767 005356 O05302 MOV eSCP22,RETURN :SCOPE LOOP RETURN ADRS 
168¢ 005356 SCP22: 

1684 THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLUG 
1685 *PIN 8 TO PIN 2 (-15V TO C OF RELA 
1686 :PIN S TO PIN 7 (COLLECTOR TO HOEN) 
1687 -PIN & TO PIN 3 (ENITER TO .N.O. OF RELAY) 
1688 “PIN 10 TO PIN 3 CINTR.S.T. TO N.O. OF RELA 
1689 -PIN 11 TO PIN 1, THRU A SWITCH (RESTART S. r TO N.C. OF RELAY) 
1696 ‘PIN 9-10 PIN L-ISTART ¢.T TO N.C. OF RELAY) 
1691 >PIN 17 TO PIN 16 (CLOCK IN FOR WOENAB) 
1692 -PIN 1S TO PIN 14 (DATA IN FOR WOENAB) 

' 1693 eristitittiitttit tt iitt 

1694 ; OPEN SWITCH 
183 SREGRERSELEEAEERERERE EE EERE 
16% 0053S 005077 17 CLR SOCSR 
1697 005362 016777 173670 173612 MOV WOPRT QWDIS 
1698 005370 012777 OOS460 173602 MOV SEXTIAT. aWDIV 
1699 005376 016767 173700 172372 MOV LESS! PS 
1700 OOSYO4 032777 O00002 173576 BIT B8HORLY, JNDCSR 
1701 OOS4l2 O01401 BEO +4 :BRANCH IF NO ERROR CONDITION 

| 1702 OOS414 164000 ERROR WD RELAY SHOULD NOT BE PICKED 
| 1703 905416 0S2e777 OO00OY 173564 BIS SHDENAB. BWOCSR 
' 3704 O05424 052777 000100 173556 BIS SWDIEN, OROCSR 
' 70S O05432e 052777 O00002 173552 BIS 801, MDDAT UP DATE SEQ. 
' 1708 OOS440 042777 OO0O04 173544 BIC 8WO2. aODAT } 

1707 “STALL UNTIL INTERRUPT OCCURS 
1 1708 SosH6 005000 CLR RO 
1 1709 005200 DELAY1: INC RO ;WAIT UNTIL INTERRUPT 
, 1710 OO5452 001376 BNE DELAY! 
' 1711 OO5454 104000 ERROR “INTERRUPT DID NOT OCCUR 

171 QOSH58 SOD 8R CONTU 
171 O16 173516 173512 EXTINT: MOV WOIS, aWOIV sRESTORE WOIV 

' 1714 05466 012777 000000 !73506 MOV #0, aNOIS iy 
| 4171S QOSH74 105777 173510 TSTB = AWOCSR TEST FLAG 

1716 005500 100401 BMI +4 IF NO ERROR CONDITION 
1717 005502 104000 ERROR ERROR, INTERRUPT NOT CAUSED BY FLAG 
171 bos=oy 032777 000010 173476 BIT 8EXTREQ, BWDCSR 
171 12 OO1001 BNE +4 ;BRANCH IF NO ERROR CONDITION 
17e0 005514 104000 ERROR *EXTREQ DID NOT GET SET 

| {721 OOS5S1 012716 005532 MOV sCONTU (SP) “LOAD RETURN ADORESS 
I7ee 010767 OOOO 172246 Nov VEL? ,PS “RESTORE PROC. STATUS 

to] 005532 tial o00c04 1734S0 CONTU: BIC BHOENAB, @WOCSR ;FORCE CLEAR WORLY 
| 1725 0905540 005027 CLR (PC)+ *WAIT UNTIL LOOP CLEARS 

1726 005542 500009 3 0 
1727 005544 177772 DEC 2s 
1728 O0055S0 001375 BNE 33 
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dB Perccee bee rRANeistOR TEST 

0C0019 005072 
000023 OC474e 
005576 005062 

173400 

s EREAAKRAKESELERRASEELELELELEERERARA AREA SERRA REREAERAEAEERELES ELS 

:TEST 23 WO TRIGGER 0.5. TRANSISTOR TEST 
: EEEELEREEEERLEREEEEEEERSEEEEESEDEEREER SERED EEE SERER EES EELS EEEES 

tst23: SCOPE 
MOV #10, ICOUNT ; ITERATION COUNT 
MOV 823° ERTSTN “SAVE TEST # FOR ERROR REPCRT 
MOV 8SCP23,RETURN  ;SCOPE LOOP RETURN ADRS 

SCP23: 

“THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLLS 
*PIN B TO PIN g | -1SV T0 C OF RELAY) 
=PIN S TO PIN 7 (COLLECTOR TO REMSEN) 
-PIN & TO PIN 3 (EMITER 19 N.O. OF RELAY) 
*PIN 10 TO PIN 3 CINTR.S.T 19 N.O. OF RELAY 
-2IN 11 TO PIN A’SWITCH (RESTART S. ? TO.N.C. OF RELAY) 
“PIN 9 TO PIN 1 1 sTART S.T. TON.C. OF RELAY) 
*PIN i7 TO PIN 16 (CLOCK IN FOR WOENAB) 
*PIN 15 TO PIN 14 (DATA IN FOR WDENAB) 

Peiriitititiiiiiiitittiiis 
OPEN SWITCH 

ertiittiitiiiiititiititi tiie 

CLR awOCSR 
BIT B8WORLY, BHOCSR 
BEQ +4 BRANCH IF NO ERROR CONDITION 
ERROR tdUR.Y NOT CLEARED--DROPPED 
BIS SHOENAB, DHOCSR 
BIS el, UPDATE SEQ. 
BIC swe T : 

WAIT UNTIL REMSEN SETS 
JSR RS, “STALL SUFFICIENT TIME 10, ALLOW 
FEEUBK “FUNCTION TO OCCUR 
JSR RS, HOLDUP sSTALL SUFFICIENT TIME TO ALLOW 
TRIGER -FUNCTION TO OCCUR 
BIT BREMSEN, AMDCSR 
BNE +4 sBRANCH IF NO ERROR CONDITION 
ERROR “TRANSISTOR IS OPEN 
BIC SNDENAB,AWDCSR ;FORCE CLEAR WORLY 
JSR RS, HOLDUP ‘STALL SUFFICIENT TIME TO ALLOW 
TIMOUT FUNCTION TO OCCUR 
JSR RS, HOLDUP STALL SUFFICIENT TIME TO ALLOK 
FEEDBK FUNCTION TO OCCUR 

BIT BWORLY, QWOCSR 
BEQ . BRANCH IF NO ERROR CONDITION 
ERROR *WORLY NOT CLEARED--DROPPED 
BIS SWDENAB, BUDCSR 
MOV #89, 0814 
MOV aL EVEL? aal6 . 
MOV ig) SET “T" BIT 
MOV tie =( 
RTI T FALSE RETURN INTERRUPT 

-UP DATE SEQ. FOR 22 MSEC TO och! FRANSTS TOR PREVENTING 
s -REMSEN SETTING 

ISR RS, HOLDUP - STALL SUFF IC IENT TIME | TO ALLOW 
TRANST UNCTION TO OCCUR 
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179g) }=6906036 306000 
1739S 09604" 005367 
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WO TRIGGER 0.5. TRANSISTOR TEST 

000340 
006000 

000016 O00014 
OCO0000 000016 
000020 173166 

O00004 173154 

177772 

CONTT: 

3S: 

MOV #340, -(SP) RESTOR: STACK 
MOV BCONTT, -(SP) 
RTI -OND FALSE RTI ,STOP UP DATE SEQ 
MOV #16, aa14 “RESTORE TRAP CATCHER 
MOV #0, dal6 : 
BIT aRENSEN, JNOCSR 
BEQ “BRANCH IF NO ERROR CONDITION 

TRANSISTOR DID NOT OPEN ERROR 
“TRANSISTOR SHOULD BE OPEN PEVENTING REMSEN SETTING 
Bi¢ BDENAB, AWOCSR ;FORCE CLEAR WORLY 
cLR (PC + ;WAIT UNTIL LOOP CLEARS 

DEC es 
BNE 3$ 
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END FEED BACK LOOP TEST 

; SHSEREKERELESAERSSESSESSSLSSAARASRASERE RASA RASSSRSSERSRASRREREF SLE 

:TEST 24 END FEED BACK LOOP TEST 
FESS REKSSEREREAESSSESSERALESESSEASERERESERASREALERELESRRSAERE TS 

tS$T24: SCOPE 
ocooo: oo4s76 MOV #1, ICOUNT - ITERATION COUNT 
Ooo0e4. oO4446 MOV #24 ERTSTN ‘SAVE TEST # FOR ERROR REPCQT 
006072 OO4S6b scpo4 MOV aSCPe4, RETURN  ;SCOPE LOOP RETURN ADRS 

012210 TYPE NEXTST 
007276 IMP deMONe 
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RESTART TEST 

0C0001 Oo04S4e 
0000eS O04Yle 
006126 O004S32 

177772 

s RHKEERSE ERASER LEELA ER RRRERERAAAA ERE ES ES ERAAESRLAR SEES EERE EES 
TEST 25 RESTART TEST 
Aiiiiiriintiiitriiriitiiiritiiiiiiiiiiiitititiat tite ee 
tst2S: SCOPE 

MOV ' ICOUNT “ITERATION COUNT 
MOV ERTSTN :SAVE TEST 8 FOR ERROR REPCRT 

pos MOV s5chos, RETURN :SCOPE LOOP RETURN ADRS 

;THE FOLLOWING JUMPERS MUST BE INSERTED--OR USE JUMPER PLUG 
:PIN @ TO PIN 2 (-15V TO C OF RELA 
sPIN S 10 pth 7 (COLL CTOR TO RERSEN) 
*PIN & TO PIN ; (EMMITER TO N.O. OF RELAY) 
*PIN 10 TO PIN 3 CINTR.S.T. TO N.0. OF RELAY) 
>PIN 11 TO PIN I THRU ; SUITCH (RESTART S. T. TO N.C. OF RELAY) 
;PIN 9 TO PIN 1 {STAR F RELA 
*PIN 17 TO pra! 16 (CROCK IN FoR UBENAB) 
:PIN 15 TO PIN 14 (DATA IN FOR WDENAB) 
TTiitititiiitiiiiieitittit tte 
CLOSE SWITCH 
UGHHHBHHBHGHEHE EHEHHHHH EH HEBEE 

CLR aWOCSR 
BIT SWORLY, dWDCSR 
Bee +4 ;BRANCH IF NO ERROR CONDITION 
RROR ;WORLY NOT CLEARED--DROPPED 

BIS SKDENAB, SWDCSR ENABLE RELAY 
CLR @sLOCTRP_ CLEAR TRAP LOCATION FOR RESTART ADOR. 
MOV SCRUNCH, 384 SET UP SERVICE ROUTINE 
MOV LEVEL7’ aa6 
BIS 8001, ARODAT ‘ UPOATE SEQ. 
BIC #h02. aHODAT 
JSR RS, HOLDUP STALL SUFFICIENT TIME TO ALLOW 
FEEDBK “FUNCTION TO OCCUR 
BIC SWDENAR, SHOCSR = FORCE CLEAR WORLY 

95 CLR (PC)+ ‘sWAIT UNTIL “CRUNCH” OCCURS 

38: DEC 2s 
BNE 3$ 
ERROR _:RESTART DIO NOT OCCUR 
BR RTNTST 

CRUNCH: MOV (SP) LOCTRP 
CMP SEROMAOD, BSLOCTRP 
BEQ ; BRANCH IF NO ERROR CONDITION 
ERROR WRONG RESTART ADDRESS 
MOV 86,984 ; RESTORE’ TRAPCATCHER 
MOV #0; o86 
HOV sRtNTcT, isp) 

RINTST: CLR (PC)+  ;WAIT UNTIL LOOP CLEARS 

cs: DEC ys 
BNE 5S 
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END RESTART TEST 

g REREAARALSEERELALELESEERERERERERAAL ARES RAE ESSE EERE A EELS SELES 
;TEST 26 END RESTART TEST 
a MH EEE HEHE HEHEHE HEHE SESE SESE MERE ESE SEE HEE a 
tsteb: SCOPE 

oro001 004332 MOV #1, ICOUNT s ITERATION COUNT 
000026 o04202 MOV #26, ERTSTN “SAVE TEST # FOR ERROR REPCQT 
006336 O0432e spat MOV aSCP26,RETURN :SCOPE LOOP RETURN ADRS 

012246 TYPE ENDTST 
007276 JMP deMonie2 

-SBTTL MONITOR 

s REEREAKEREEREHES ERLE ALARERERELA LEER ALLER REEL RELL ERERAARE REELED 
AONITOR: 
5 RS SHE HE HE He He HE HE HE HE HEHE HE HE HEHE EEE REESE REE EEE RARER RR EES EEE ERE EEE EF 

RESET 
001100 MOV #BEGIN, SP :SET UP STACK POINTER 
Q00340 171414 MOV SLEVEL?, PS “MONITOR AT LEVEL 7 
012203 TYPE  , HOME “HOME UP AND ERASE SCREEN 

0110S4 H: TYPE HEADER 
006476 006370 MOV #RELOD,a8H+2 ©; HEADER TEXT CETS WIPED BY NPR’S 
00734 JSR PC, aeDEFAULT | :SET UP DEFAULT PARAMETERS 

MON] .O: 
001100 MOV SBEGIN.SP -SET UP STACK POINTER 
011630 TYPE FSTART 

KEY. TO.RO 
000104 CHP #60, RO :D = DEFAULT PARAMETERS 

007340 15h BC, ¥DEFAULT *SET UP DEFAULT PARAMETERS 

900120 1S: cHPB uP RO -P = PREVIOUSLY SELECTED PARAMETERS 

007252 2s: JMP aeMON1O 
000123 3$: CHP aS RO :S = GO THROUGH AND SELECT PARAMETERS 

000116 CMPBoség’N. RO ‘N= START AT THIS TEST 8 
BNE MON! .O 

011645 ,MSGO 
-ACCEPTO 

OO4412 172564 MOV OCTNUM, FIRST. TST 
BR 2s 

046105 O40517 RELOD: .ASCIZ “*RELOAD FOR HEADER TEXT” 

042101 051105 
054105 000124 

EVEN 
;SET UP TEST PARAMETERS 
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004737 
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1C4C03 

005767 
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00S36 
042737 
016767 

000004 
004767 

sie te 
000004 
004767 
005767 

01k 767 
000004 
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067340 MONI: JSR PC, asDEFAULT —§ ;SET UP DEFAULT PARAMETERS 
011645 TYPE _,MSGO ‘FIRST TEST 8 

ACCEPTO ;ACCEPT TEST NUMBER FROM KEYBOARD 

004340 TST OCTNUM “TEST FOR DEFAULT 
BEQ MON =BRANCH ON DEFAULT 

004332 172504 “OV OCTNUM,FIRST. TST sLOAD FIRST TEST # 

011664 MON3: TYPE MSGI -BASE ADDRESS: 

ACCEPTO “ACCEPT BASE ADDRESS FROM KEYBOARD 

004316 TST OC TNUM 
BEQ MON4 

904310 172510 MOV OCTNUM, WOBASE 
OC1774 JSR PC ,WOADOR 

011704 MON4: TYPE ,MSG2 sACCEPT INTERRUPT VECTOR 
ACCEPTO 

004270 TST OC TNUM 
- BEQ MONY. | 

OO42be 172464 MOV OCTNUM, WOIBAS 
od2022 JSR PC, WOVEC 

011730 MON4. 1: TYPE G3 - PRIORITY 
ACCEPTO ACCEPT HO PRIORITY LEVEL 

oo4e42 TST TNUM ;TEST FOR DEFAULT 
BEQ “BRANCH ON DEFAULT 

004234 ASL OC TNUM 
004230 ASL OCTNUM 
004224 ASL OCTNUM 
004220 ASL OC TNUM 
004214 ASL TNUM 
004210 172360 MOV OCTNUM,WOPRT § ;LOAD PRIORITY 
o04e02 DEC OC TNUM 
000037 013104 BIC 837, 080CTNUM § ;CLEAR TNZVC 
004170 172364 MOV OCTMUM,LESS! § PRIORITY TO ALLOW WO INTERRUPTS 

011773 MONS: TYPE MSGS -TIME OUT VALUE 
001226 JSR PC DACCEPT ACCEPT DECIMAL # FROM TTY 
172344 TST OF (NUM 

BEQ MONS. 1 BRANCH ON DEFAULT 
172336 172326 MOV DECNUM, TIMOUT ;PUT IN NEW VALUE 
012043 MONS. 1: TYPE MSG6 “TRIGER VALUE 
001202 JSR bc DACCEPT “ACCEPT DECIMAL # FROM TTY 
172320 TST DE ECNU 

BEQ BRANCH ON DEFAULT 
172312 172304 MOV DECRUM, TRIGER PUT IN NEW VALUE 
Olele3 MONG: TYPE  ,MSG7 : CLOCKF 
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091156 JSR PC DACCEPT 
172274 TST DECNUM 

BEQ oe 
001750 172264 CYClK: CMP #1900 ,DECKUM 

NE azeriels 
176030 172274 MOV #-1000. ,SEC1 
166170 172270 MOV #-S000. /SECS 
154360 172264 NOV #10000. SEC1O 

000310 172230 CyYC200: CMP 8200. DECNUM 
BNE cyc100 

177470 172240 MOV 8-200. ,SECL 
176030 172234 MOV #-1090: >SECS 
174060 172230 MOV 8-2000.;SEC1O 

BR OUTDEC 
OCO1L44Y 172174 CYC100: CMP 8100. , DECNUM 

BNE cYcso’ 
177634 172204 MOV #-100. ,SEC1 
177014 172200 MOV 8-500. ,S5ECS 
176030 172174 MOV #-1000: ,SEC1O 

BR OUTDEC 
000062 172140 CYCSO: CMP #50. DECNUM 

BNE cyced 
177716 172150 MOV #-S0. ,SECI 
177406 172144 MOV 8-250: , SECS 
177014 172140 HOV #500. "SECIO 

000074 172104 CYC6D: CHP #60. , DECNUM 

ERROR 
177704 172112 MOV 8-60. ,SECI 
177324 172106 MOV 8-300: SECS 
176650 172102 MOV #-600.;SECIO 

BR OUTDEC’ 
172050 172044 OUTDEC: MOV DECNUM, CLOCKF 
012146 MON7: TYPE  ,MSG8 

ACCEPTO 
003642 TST OCTNUM 

BEQ MONIO 
003634 172060 OCTNUM, ROMADD 

003252 MONIO: CLR ERRCNT 
011755 TYPE MSGY 

KEY.TO.RO 
000003 CMPB saw, RO 

BNE MONL2 
177106 IMP MON].O 

171756 MON12: MOV FIRST. TST,RO 
BNE MONI3 

171750 INC FIRST. TST 
171744 003214 MON13: HOV FARST. TST, ERTSTin’ 

LOY 

;ACCEPT DECIMAL # FROM TTY 

;BRANCH ON DEFAULT 

;SET UP 1000 H2 CONSTANTS 

;SET UP 200 HZ CONSTANTS 

;SET UP 100 H2 CONSTANTS 

;SET UP SO HZ CONSTANTS 
; 

;BRANCH IF NO ERROR CONDITION 
UNASSIGNED CLOCK FREQ. 
;SET UP 60 HZ CONSTANTS 

;PUT_IN NEW VALUE 
RESTART ADDRESS 
;ACCEPT RESTART ADDRESS 
TEST FOR DEFAULT 
BRANCH ON DEFAULT 
PUT IN NEW VAL MOV UE 

ASK FOR DYNAMIC SWITCH SETTINGS ON CONSOL SWITCHES 

;SET DYNAMIC SWITCHES 
TYPE ANYTHING 
TEST FOR CONTROL C 

;RETURN TO MONITOR IF fC 

; TEST FOR DEFAULT 
: BRANCH IF_NOT DEFAULT 
;DEFAULT TEST NUMBER IS ONE 
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016037 
062737 
000170 

007720 
007326 
007334 

007340 912767 

00S267 
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012660 012660 MOV 
o000e4 012660 aor 
012660 MONI4: JMP 

-UTILITI 
000300 171710 DEFAULT:MOV 
000240 171726 MOV 
001224 MOV 
ooodss JSR 
001214 MOV 
o0001e JSR 
001234 MOV 
o0nd60 JSR 

RTS 
171562 LODIV: MOV 
171560 MOV 
171556 MOV 
171554 MOV 

RTS 
001306 FREI: MOV 
oooode JSR 

RTS 
171536 LODAD: MOV 
171534 MOV 
171532 MOV 
171530 MOV 

RTS 
171600 LODMSC: MOV 
171576 MOV 
171574 MOV 
171626 MOV 
171606 MOV 
171604 MOv 
171602 MOV 

RTS 
-UTILITIES 
TIMEUP: MOV 
TCNT: 0 

000026 JSR 
O00200 171444 T.1: BIT 

ooc200 171434 BIC 
177750 DEC 

BNE 
RTS 

001750 171506 SCALE: CMP 

Ee 
000310 171474 HZ200: CHP 

171476 CLR 
177712 oc0005 CMP 

BGE 
ERROR 

171460 DIVS: INC 

MO4 

TSTABLE-2(RO) , d#RETURN 
#24, J#RETURN 
JTSTABLE-2(RO) 

ES 

(RO)+, CLKIV 
(RO)+;CLKIS 
(RO)+;WDIV 
(RO)+;WOIS 
PC 
#WDBASE , RO 
PC LODRO 

3(RS)+, (PC)+ 

RS, SCALE 
aFCAG, SCLKCSR 

#FLAG, ACLKCSR 
TCNT 
T.1 
RS 
#1000. , CLOCKF 
H2200 
EXIT 
#200. , CLOCKF 
H2100 
XCNT 
TCNT, #5 
44 

XCNT 

; JUMP TO SELECTED TEST 

;SET UP DEFAULT PARAMETERS 

;FETCH TIMEUP COUNT 

;SCALE TO CLOCKF 

;WAIT FOR TICK 
;CLEAR_DONE 
*KEEP TIME 
sBRANCH IF NO TIMEOUT 

-IS CLOCK a IKC 
NO TRY 200 HZ 
"NO SCALING, EXIT 
-1S CLOCK 9200 HZ 
NO, TRY 100 HZ 
*CLEAR SCALE LOCATION 
“CAN YOU DIVIDE BY S 
BRANCH IF NO ERROR CONDITION 
*TRY HIGHER CLOCK FREQ 
:INCR SCALE LOCATION 
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BaseS2 
007636 

BoFEN8 

MONITOR 

A887) 
001401 

nts 

Bee7e) 
001024 
005067 
026727 
002001 
104000 
00S267 
162767 
005767 
001401 
100367 
016767 

016767 

000400 
000205 

016767 
005067 
026727 

NOY 
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TP obbE 
171436 

000144 

171416 
177632 

171400 
000012 
177606 

171356 

000062 

171336 
177552 

171320 
o00024 
177526 

171276 

000074 

171254 
177470 

171236 
000020 
177444 

171214 

171166 
171174 
174164 

177672 

177654 

171414 

000012 

1776 le 

177574 

171334 

000024 

177532 

177514 

171254 

o00020 

1774S0 

177432 

171174 

000000 

OUTIL: 

H2i00: 

DIViO: 

OUTe: 

H2S0: 

OIve0: 

OUT3: 

HZ60: 

DIVIE: 

OUT4: 

EXIT: 

- THI 
eTRI 

su aS, TCNT ;DIV. BY 5, SUCCESSIVE SUBTRACTION 
St TCAT ‘CAN IT BE SUBTRACTED AGAIN 

BEQ Out, -1S IT ZeR 
BPL v9 ite IT 05 TIVE 
foy KENT. TCNT ‘MOV SCALEO VALUE TO TCNT 
i VALUE HAS BEEN SCALED (' 1/5) 

CMP #100. , CLOCKF i15 CLOCK 3 100 HZ 
8 H250 TRY SO HZ NE 
CLR XCNT i ACEAR SCALE LOCATION 
EMP TCNT, #12 -CAN YOU DIVIDE BY 10? 
BGE +4 “BRANCH IF NO ERROR CONDITION 
ERROR ‘TRY HIGHER CLOCK FREQ 
INC XCNT *INCR SCALE LOCATION 
SUB #12, TCNT “DIVIDE BY 10, SUCCESSIVE SUBTRACTION 
TST TCNt “CAN IT BE SUBTRACTED AGAIN 
BEQ ouTe -IS IT ZERO 
BPL DIvio, -15 IT POSITIVE 
MOV TCNT |iMCy SCALED VALUE TO TCNT 
i VALUE Has Been SCALED <'1710) 

CMP #S0. , CLOCKF “IS CLOCK 3 SO HZ 
BNE HZ260° "NO TRY 60 HZ 
CLR XCNT *CLEAR SCALE LOCATION 
CMP TCNT, #24 *CAN YOU DIVIDE BY 20? 
BGE +4 *BRANCH IF NO ERROR CONDITION 
ERROR *TRY HIGHER CLOCK FREQ 
INC XCNT *INCR SCALE LOCATION 
SUB #24. TCNT “DIVIDE BY 20, SUCCESSIVE SUBTRACTION 
TST Tent -CAN IT BE joUBTRACTED AGAIN 
BEQ OUT3 IS IT ZERO 
BPL DIve0_ “15 IT POSITIVE 

iVALUE Hoe 8 NBEENN SCALED ( 1720) 

CMP i , CLOCKF -IS CLOCK 2 60 HZ 
BEQ +4 *BRANCH IF NO ERROR CONDITION 
ERROR *CLOCKF HAS BEEN ASSIGNED AN UNASSIGNED VALUE 
CLR XCNT “CLEAR SCALE LOCATION 
CMP TCNT, #20 “CAN YOU DIVIDE BY 16? 
GE +4 *BRANCH IF NO ERROR CONDITION 
ERROR “TRY HIGHER CLOCK FREQ. 
INC XCNT SINCR SCALE LOCATION 
SUB #20, TCNT *DIVIDE BY 16, SUCCESSIVE SUBTRACTION 
TST TCNT -CAN IT BE SUBRACTED AGAIN 
BEQ OUTY ‘IS IT ZERO 
PPL DIVi6, “IS IT POSITIVE 
MOV 
VALUE Hee NBtEN SCALED ( 1/16) 

_RTS RS 
UTILITY CALCULATES TRIGGER (ONE 20TH OF TEMOUT) 

TIMOUT, TTRIG ;START CALCULATION OF TRIGER 
CLR XCNT 
CMP TTRIG, #0 ;CHECK FOR VALID TIMOUT 
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171134 

171114 

000071 

177760 

171022 

171012 

023420 

012304 

170764 

000200 
00000} 

1156 
J0e4 171144 
1140 

171120 OUTS: 

177764 

BOS 
21:¢8 PAGE S4 

BNE +4 >BRANCH IF NO ERROR CONDITION 
20TH ERROR xeNT -TIMOUT CANNOT BE ZERO 

: ING H 
SUB eu TTRIG “DIVIDE BY 20, SUCCESSIVE SUBTRACTION 
TST TRIS :CAN IT BE SUBTRACTED AGAIN 
BEQ bute “IS IT ZERO 
SPL SNESOTH -IS IT POSITIVE 
MOV XCNT, TRIGER ‘TRIGER IS NOW ONE 20TH OF TIMGUT 
RTS PC 

“ACCEPT DECIMAL NUMBER FROM TTy, UP TO 10000. 
bACCEPT: NOP 

CLR DECNUM jCLEAR, DECIMAL NUMBER LOCATION 
MOV RI,-(SP) SAVE R 
MOV RO’ -(5P) : SAVE RG 

ACPTD: CLR Rl : 
ACPTD.1: 

KEY. TO.RO sFETCH AN ASCII CHAR FROM KEYBOARD 
CMPB «RO, 83 CONTROL C? 
BNE AD‘2 

AC.2 i ore ba? TEST FOR RUSOUT J. ; 
BEQ RUBOUD 
CMPB Ow ISRO -TEST FOR <CR> 
BEQ CARED 
c™pg = sR, 840 -EXIT IF SPACE 

Fn CRG? TEST FOR VALID DECIMAL NUMBER 

fr, «Boe 
BGT RUBOUD 
BIC 8177760, FO “CONVERT ASCII TO DECIMAL 

MOV RI, DECNUM 
ASL Rl 
ASL RI 
ADD DECNUM, RI 
AOD RO.RI = CHALK'M UP 
CMP #10000. ,21 
BPL +4 -BRANCH IF NO ERROR CONDITION 
ERROR ;NUNBER EXCEEDS 10000 
BR ACPTD. 1 »TETCH NEXT CHAR 

RUBOUD: TYPE QUES -T ‘PE? 
BR ACPTO 

CARGO: MOV RI DECNUA sPACE DECIMAL NUMBER HERE 
MOV (5P)+,R0 “RESTORE FO 
MOV (SP)+/RI RESTORE RI 
RTS PC 

-STALL FOR x MILLISECS. 
HOLDUP: MOV airs Ri ar 
HOLDIT: Hove PASSED ARG. INTO HERE 

J Po, sca ct oR L 
ROO 8, eeu LT 
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22% 919336 O3e777 ODDaIa 17OSus 9:7 LK, SHOOAT 
eco? ~O1S344 O010]4 PNE avec sSTARY COUNTING @ 1 TRANSITIONS 
e208 O103%6 777 OOCOiO 170636 SVCLL: BIT SMNCLK, QWODAT CHECK FOR 1 STATE 
2209 O103SY 001374 BNE SYCLL “LOOP UNTIL MNCLK=0 
2210 010358 005367? 177740 DEC HOLOIT : EVERY O TRANSITION 
2ell 4 001421 BEQ OUTMN 
2ele 010364 932777 OO0010 170620 SVCHL: BIT SMNCLK,QWDDAT  ;CHECK FOR O STATE 
e213 010372 001774 BEQ SVCHL “LOOP UNTIL MNCLK=1 
22:4 O10374 000764 8R SVcLL 
2215 O10376 O32 000010 170606 SVCHH: BIT SMNCLK,QWDDAT CHECK FOR O STATE 
2216 O10404 001774 BEQ SVCHH *LOOP UNTIL MNCLK=1 
221? O10405 005367 177710 DEC HOLDIT : EVERY 1 TRANSITION 
2218 O10Nie2 001405 BEQ OUTMN 
2219 O10414 000010 170570 SVCLH: BIT SMNCLK,QWDDAT CHECK FOR 1 STATE 
2220 O10N22 001374 BNE SVCLH ‘LOOP UNTIL MNCLK=O 
e221 O104e4 000764 BR SVCHH 
2222 O10Neh O0020S QUTMN: RTS 

soe ges THIS. UTILITY SCALES HOLDIT BY 4/5 
2225 010430 Oe27b7 OOUC7Y 170636 SCALEN: CMP 860. ,CLOC -IS IT 60 H2? 
222% O10436 00103 BNE 6 

| 2227 O1O440 005067 170640 CLR XCNT 
| eeeB O1ON44 Oeb7e7 177652 000000 CMP HOLDIT, #0 ;CHECK FOR VALID NUMBER 
| 2229 O104S2 901001 BNE +4 *BRANCH IF NO ERROR CONDITION 
| 2230 O19%54 104000 ERROR ‘HOLDIT CANNOT BE ZERO 

2231 O104S6 026727 177640 coc00s CMP HOLDIT, aS. 71S IT LESS THAN S? 
| OL0464 igo4e BMT OUT ‘YES, LEAVE HOLDIT AS IS 

2233 010466 177630 MULT4: ASL HOLOIT “MULTIPLY BY 2 
224 O1ON72 006367 177624 ASL HOLOIT *MULTIPLY BY 2 
2235 O10N76 O0S267 170602 ONESTH: INC XCNT 
223% O10S02 162767 O0000S 177612 SUB #5. HOLDIT ;DIVIDE BY S, SUCCESSIVE SUBRTACTION 
2237 010510 O0S767 177606 TST HOLOIT :CAN IT BE SUBTRACTED AGAIN? 
2238 010514 OO1401 BEQ OUTB. 1 NO 
2239 O10516 100367 BPL ONESTH :YES 

/ 2246 010520 016767 170560 177574 OUTb.1: MOV XCNT, HOLDIT *HOLDIT IS NOW APPROX. 4/5 OF ORIGINAL 
a 010526 OUTb: | RTS PC 

2e43 -THIS UTILITY SCALES HOLDIT BY S/¥ 
2244 010530 022767 000074 170536 SCALEF: CMP #60. ,CLOCKE -IS IT 60 HZ ? 
2245 010536 O010I6 BNE CUT?’ — - NO 
24H DINU 16757 177556 170536 MOV HOLDIT, XANT -SAVE HOLDIT 
2247 O10S46 7? 177550 MULTS: ASL HOLOIT’ 
2248 O105S2 006367 177544 ASL HOLDIT 
2249 O19SS6 066767 170522 177536 ADD XCNT, HOLDIT 
7eS0 010564 006267 177532 ONEYTH: ASR HOLOLT 
2231 010570 O0€267 177526 ASR HOLDIT 
2252 010574 O000cD7 OUT7: RTS PC 
2253 
2254 
2255 “~NEW WATCH DOG ADORESSES 
2256 010576 016767 !70SO4 170400 MDADOR: MOV WOBASE CLKCSR 
2257 O10604 062737 000002 001 ROD E 
2258 910612 013767 001 70366 MOV sniGanse VOID 
2259 010620 0627 Boodbe 1306 ADD WOBASE 
2260 010626 013767 001306 170354 MOV iets WOCSR 
2261 O10634 062737 000002 001306 ADD 82, JBWOBASE 
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MAIN, MACYLL 27(732)__ 15-OCT-76 
OBQAAA.P11 MESSAGES 

2374 011700 035123 oD0040 
2375 O11704 O44537 052116 051105 
2376 O1I712 OSeS2e O5212e0 053040 
2377 011720 O41S0S O475e4 035122 
2378 011726 OCOO40 
2379 011730 053537 OP0104 051120 
2380 011736 947511 O44S22 054524 
2381 O11744 O46040 053105 046105 
e382 011752 O20c72 000 
2383 O1175S 13? o4eS23 020124 
O34 0117be 053523 OSell] 0O44103 
2385 011770 051505 — 000 
2386 011773 137 O4Se4 042515 
2387 012000 OY7440 052125 053040 
2398 012005 O¥6101 O42S25 044440 
2389 0120/4 Oedll6 O44515 O46114 
2300 O1eoee isl] WNiSoS Oesse3 
2391 010030 ON7524 O4TS14 040522 
2392 O1e0% 041516 035105 000 
2393 0120043 137 O511e4 043511 
2394 012050 051105 053040 046101 
2395 012056 O4eS2S O44440 020116 
239% 010064 O44515 046114 051511 
2397 Oleo7e 041505 Oe4le> O2c4ES 

| 2398 O12100 ON7440 OeCI0e o44Se4 
' 9399 012106 047515 052125 053040 

2400 012114 046101 042525 035051 
evol Oleic 900 
e402 Oleles 137 O4B103 041517 

| @403 012130 020113 051106 050505 
1 240M 012136 O4444O O20116 055110 
| e405 012144 go0072 

2405 012146 051137 OS1SOS oYOSoU 
| e407 O1e1SY OS2122 G4O440 042104 
| —408 Olelb2 ONeSe2 051523 onde 
| 2409 O12:70 GeS37 OS1ie2 051117 
| 2410 012176 OS0040 020103 ~~ 000 

e4i1 Ol2203 035 000037 
e412 Ole206 000207 

| @413 012210 042137 020117 oyeSe2 
| e414 012216 052123 051101 020104 
| PMIS Oleze4 OHeSSY OSel23 041454 

416 Oleese 047514 O4es23 O51440 
417 012040 044527 041524 000110 
2418 12246 042537 42116 OS2040 
2419 012254 051505 O001e4 
2420 012260 020137 OS1105 o4u75S22 
C421 Oleebe O51S22 042040 052105 
e422 012274 041505 O42S24 035104 

_ e423 012302 000040 
P4e4 012304 006477 000012 
eves 012319 e004 2004 000 

/ eB 1231 O40 
Be? 0123i7 O15 coddle 

NSGe: 

MSG3: 

MSG4: 

MSGS: 

MSGE: 

1l1:c8 PAGE SB 

-ASCIZ 

-PSCIZ 

A 
-ASCIZ 

-ASCIZ 

-ASCIZ 

-ASCIZ 
rea, 
ASC 
-ASCIZ 

FOS 

“eINTEHNUPT VECTOR: “ 

“eWD PRIORITY LEVEL: “ 

“eSET SWITCHES” 

“TIME OUT VALUE IN MILLISECS+TOLERANCE:™ 

“*TRIGER VALUE IN MILLISECS(S”% OF TIMOUT VALUE):” 

“eCLOCK FREQ IN H2Z:" 

“RESTART ADDRESS: * 

“eERROR PC ” 

(35) «37> 
(207> 
"*DO RESTART TEST,CLOSE SWITCH” 

“eEND TEST” 

“e ERRORS DETECTED: * 

"9" CR><LFD 
«40> (40> <4Q> «4D 
«40> 
(CR) <LF> 

- EVEN 
.SBTTL MONITOR FILES 
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2430 
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012900 
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012170 

ocoode 

O1e44e 
000624 

100090 

040000 

001100 
166562 
000132 

165642 

165636 

000200 
177764 

006404 
040000 

177770 

165074 

165062 

165254 

177770 
000003 

164766 

GOS 
il:¢8 PSE 59 

;EMULATOR DECODER ROUTINE 

EMTDECODER: 
MOV 0 ORG, -( RB) 
SUB 82, ORb 
MOV a(RE). aRG 
CMPB Os RE. #20 
BLOS MTOK 
ERROR 

EMTOK: 0L Rb 
BIC #177001. aRb 
ADO gEMTHG. ORG 
MOV a(R6), IRS 
IMP a(Ro)+ 

EMTAG: 

.BLKW 20. 

HLTSW=BITIS 
LOPSW=BIT14 
T. ERROR: 

TYPE ERPC 
MOV asP, (PC)+ 

ETMPO: O 
Sug 82, ETMPO 
MOV TTY, -(SP) 
MOV asc tnpo. TTY 
JSR PC. ORINTR 
MOV (SP)+ TTY 

PERRPC: BIT #HLTSW, SR 
BEG ERRLOP 
HALT 

ERRLOP: 
BIT SLOPSW, SR 
BEQ EXTRI 
MOV SBEGIN. %& 
MOV LESS1,PS 
IMP ORE TURN 

EXTRI: RTI 
ERRCNT: O 
ERTSTN: 0 
ERFLG: QO 
“SCOPE LOOP AND CONTROL SUBROUTINE 

SCOPEC: TSTB TKS 
BPL SCOPEH 
MOV UTKB, (PC)+ 

DIMP: 0 
Bic #200, DTMP 
CMPB 2 s«OTMP. 83 
BNE SCOPEH 
IMP Javon]. 

SCOPEH: BIT 881714; SR 
BNE SCJPeB 

;QUPLICATE _PC_ON STACK 
;POINT PC _TO_EMT INST. 
;MOV_EMT INST ONTO STACK 
;TEST THAT CALL IS WITHIN LIMITS 
;BRANCH IF WITHIN LIMITS 

;EMT ARGUMENT X 2. 
;CLEAR HIGH BYTE 
;FORM ADRS ROUTINE ADRS 
;PUT ROUTINE ADRS ON STACK 
;JUMP TO ROUTINE 
;TAGS FOR EMT CALL 
;BEGINNING OF EMT TABLE 

;RESERVE 16. WORDS FOR ADRS LIST 

;SAVE ERROR PC +2 
; HERE > HE 
: CORRECT PC 
:SAVE TTY 

-TYPE IN OCTAL 
;TYPR LEADING ZERO’S 
RESTORE TTY 
TEST FOR HALT ON ERROR 
“BRANCH IF NO HALT 
HALT ON ERROR 

TEST FOR SCOPE LOOP 

;REINIT STACK POINTER 
;WD PRIORITY MINUS ONE 

sERROR CONTROL FLAG -1=MAP ERROR 

s TEST FOR SCOPE 
:BRANCH IF SCOPE SELECTED 
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1$-O0CT-76 
R FILES 

004000 

000036 000032 

CO002E 

165140 
000016 
000012 
oo00c4 

000116 

HOS 
11:¢8 PAGE 60 

Bit #B1T11,SF ; TEST FOR ITERATIONS 
BNE SCOPEA’ EXIT IF ITERATIONS INHIBITED 

CMP SCOPEF,ICOUNT ;TEST FOR COMPLETION OF ITERATIONS 
BEQ SCOPEG’ “BRANCH IF COMPLETE 
INC SCOPEF > INCREMENT TTERATION COUNT 

SCOPEB: TST (SP)+ ;POP RETURN PC 
MOV (SP)+. PS’ RESTOR PROCESSOR STATUS 
INP ORETURN 

SCOPEG: MOV aSP. RETURN SET UP SCOPE RETURN ADRS 
SCOPEA: CLR SCOPEF :CLEAR ITERATION COUNT 

ICOUNT: 1 sNUMBER OF REQUESTED ITERATIONS 
SCOPEF: 0 ‘ITERATION COUNT 
RETURN: TSTL :DEFRULT RETURN 
TSTABLE: “BEGINNING OF TABLE OF TEST ADDRESSES 
2. +100 -TEST ADDRESS LIST 

“ACCEPT OCTAL NUMBER FROM TTY 
+. ACCEPTO: 

OCTNUM sCLEAR OCTAL NUMBER LOCATION 
MOV R1,-(SP) “SAVE RI 
MOV RO, -(SP) ; SAVE RO 

ACPTO: CLR Ri 
ACPTO.1: KEY. TO.RO FETCH AN ASCII CHAR FROM KEYBOARD 

CMPB 3 séRO, 83 *CONTROL C? 
BNE AD:e2 
IMP DEMON! .O 

AO.2: CMPB  98177.R0 -TEST FGR RUBOUT 
BEG RUBOUT 
CMPB sa 1S..RO TEST FOR <CR> 
BEQ cart 
CMPB OS séRO, 840 sEXIT IF SPACE 
BEQ CARG 
CMPB sé. #0 ; TEST FOR VALID OCTAL NUMBER 
BLT RUBOUT 
CMPBOiCéRO 8°77 
BGT RUBOUT 
BIC 8177770,RO0 ;CONVERT ASCII TO OCTAL 
ASL Ri 
ASL Ri 
ASL RI} 
BIS RO,RI CHALK’M UP 
BR ACPTO.1 FETCH NEXT CHAR 

RUBOUT: TYPE QUES : TYPE? 
BR ACPTO 

CARG: MOV R1, OCTNUM sPLACE OCTAL NUMBER HERE 
MOV (SP)+,RO RESTORE RO 
MOV (SP)+°R1 RESTOR RI 
RTI * RETURN 
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TOs 
1$-OCT-76 11:¢8 PAGE 61 
FILES 

OCTNUM: 0 
sFETCH AN ASCII CHARACTER FROM KEYBOARD 

165272 Tey TORO orks TEST FOR DON 
ae a4 iARTT ERR OO OARO 

165266 MOVE  aTKB,RO *FETCH CHAR 
16Seb2 165264 MOVB aTKB.aTPB “ECHO 
ogg6 5R «PC, THYFLG sHAIT FOR OONE 
1776 BIC #177600,RO -7 BIT ASCII 

-TEST FOR TRANSMITTER DONE 

TTYFLG: 
165244 TSTB) ss @TPS 

BPL TTYFLG 
RTS PC 

900112 .10T: MOV TTY, .SAV ;SAVE TTY 
O20C00 164406 BIT B1113,5R “TEST FOR INHIBIT PRINT 

000000 MOV a(6), TTY ;GET ODRESS TO BE TYPED 
000044 .MORE: CMPB #’§, (TTY) : TERMINATOR 

BEQ . TERM _ 
™S7B. Ss (TTY) ; TERMINATOR? 
BEQ . TERM ; 

00000! CMPB sol. (TTY) *RESTCRE OLD SEQUENCE 
BEQ REST 

000137 CMPB Og’ (TTY) ;SET UP CR LF 
BEQ CRLF 

165166 TSTB ss @TPS 
BPL 74 

165162 MOVB (TTY) +, aTPB 
BR . MORE 

-CRLF: INC TTy 
MOV TTY, -(6) 

013270 MOV 8.CAR TTY 
BR MORE 

REST MOV (6). TTY 
BR RE 

oocane TERM: ADD #2, (6) 
000006 MOV SAV, TTY 
177654 I0TE JSR PC, TTYFLG ;WAIT FCR DONE 

. SAV: 8) 
001 .CAR: ASCII <CR><LFD<1> 

EVEN 
- TYPE: O 

000000 OC0000 PRINT2: .WORD 0,0,0,0 

000 PRINT3: .BYTE 0,0 

000001 177770 PRINTR: eve #1, PRINTS ;SET ZERO FILL SWITCH 



- 

-MAIN, MACYLI 271732) 15-OCT-76 11:28 PAGE 62 
OBGAAA.P11 MONITOR FILES 

2598 013320 005067 177762 PRINTS: CLR PRINTS -SUPRESS LEADING ZERO’S 
2599 013304 112767 177772 177755 MOVB #6 PRINT3+1 SET COUNT 
2600 013332 030767 Oe000G 164230 BIT #91113, SR 
2601 013340 001041 BNE PRT 
2602 013242 O10446 MOV “M4 Eb) :SAVE R 
2603 O13344 012704 013276 MOV ePRINTe, “4 “SET POINTER TO FIRST ASCII CHAR. 
2604 012350 105014 CLRB “CLEAR FIRST BYTE 
2605 013352 O0040S BR PRINTF *ROTATE FORST BIT 
2606 013354 10S014 PRINTL: CLRB 44) “CLEAR BYTE OF CHARACTER 
2607 013356 006105 ROL TTr “ROTATE BIT INTO C 
2608 01 106114 ROLB = (4) *PACK IT 
2609 013362 006105 ROL TTY “ROTATE BIT INTO C 
2610 013364 106114 ROLBSs«(4) “PACK IT 
2611 013366 006105 PRINTF: ROL TTY “ROTATE BIT INTO C 
Pbi2 013370 106114 ROLB 3s (4) “PACK IT 
2613 013372 105714 TSTB.s(Y) 
2614 013374 001402 BEQ + 
2615 013376 10526? 177704 INCB — PRINT3 
2616 013402 105767 177700 TSTB —s PRINT3 sCHECK FILL SWITCH 
2617 013406 001402 BEQ .+6 
3618 O13410 1 BISB #0, (4) + -MAKE INTO ASCII CHAR 
2619 O13414 105267 177667 INCB = PRIAT3+#1 
2620 013420 001355 BNE PRINTL - REPEAT 
2621 O13422 022704 013276 CMP #PRINT2, 44 
Pb2e2 O13N26 001002 BNE 
2623 013430 1127e4 O00060 MOVB 80, (4) + 
2624 013434 105014 CLRB fay 

| 2625 O13436 OO00004 013276 TYPE PRINT2 :TYPE IT 
| ebeb O134e 012604 MOV Ub +,74 RESTORE RS 

che? O13444 000207 PRTE: RTS “7 
| 628 -SAVE REGS 0 TO 4 SUBROUTINE, 
| 2629 O19446 012667 000032 +. SAVRG: MOV (6)+,SVRPC ;SAVE PC AND PSW. 

2630 O134S2 012667 000030 MOV (6)+, SVRPSW 
2631 O134S6 O1OSHE MOV 75 5~ 6) 

| p32 O13460 O10446 MOV -(6) ;SAVE REGS O- 4 
| 2633 O1N62 O10346 MOV 7" -(6) -IN STACK. 

2634 O13464 010046 MOV 42,-(6) 
2635 013466 O10146 MOV %1,-(6) 
26% O19470 010046 MOV 40; -(6) 
2637 013472 016746 0000i0 MOV SVRPSW, -(6) sRESTORE PC AND PSW. 
2638 O13476 016746 OOGO0e MOV SVRPC, -(6) 
2639 013502 o00002 RTI sEXIT. 
2640 01 eo 000000 SVRPC: 0 
2641 Ol 000000 SVRPSW: 0 
e642 “RESTORE REGS O TO 4 SUBROUTINE. 
2643 013510 012667 090932 ¥.RSTRG: MOV  (6)+,RSIPC ;SAVE PC AND PSW. 
2644 013514 Dlebe7 000030 MOV (6)+)RSTPSW 
2645 01352e0 612600 MOV (6+) %0 sRESTORE REGS 0 - 4 
Pb4H 013522 012601 MOV (6)+.%1 “FROM STACK. 
2647 013524 012602 MOV (6)+,%2 
PE48 013506 012603 MOV (b)+,%3 
2649 013530 012604 MOV (6)+/%4 
650 013532 012605 MOV (6)+,%5 

e652 013534 016746 300010 MOV RSTPSW, -(6) RESTORE PC AND PSW. 
2653 013540 016746 C20002 MOV RSTPC, -(6) 



(a ae 

MAIN, MACYI1 2° (732) 
DBORAA.P11 MONI TO 

26S4 
e6SS O12S44 Oe 
e6S6 013546 0000C0 
e6S7 013589 000000 
2658 

| 26S3 
;  ©660 

cool 
e662 
e663 0135Se 104001 ee fies (ie ike ee 
2e6$8 013870 oO 9240 
2663 013572 016706 
e670 013576 10400e 

$ 2671 013600 012767 
e672 013606 005027 
2673 013610 9o00000 
e674 O13612 005367 
2675 013616 001375 
2676 013620 O00004 
2677 O136e4% 012667 

+ 2678 013630 000177 
e679 013634 000000 

| e680 013636 050137 
2681 013644 043040 
e682 313652 057504 
e683 013656 
2684 
ectss 000001 

KOS 
1$-OCT-7& 11:¢8 PAGE 63 

PATCH ANYONE? 

;RESTORE POWER FAIL VECTOR 

R FILES 

RTI EXIT 
RSTPC: O 
RSTPSH: O 

sPOWER FAIL ROUTINE 
iF SeLECT D VERIFY TaTUS-IN is uP 
*ANO CE AND DE ARE PRESENTED AS STATUS 

PFAIL: SAVRG 
oco0s4 MOV R&, SAVRE 
013870 164236 HOV #PLIRUP, 24 

-POWER UP ROUTINE 
PURUP: NOP 

000036 MOV SAVRE, RE 
RSTRG 

0135S2 164216 MOV #PFAIL,24 
GLA (PC)+ 

177772 DEC -2 
BNE “4 

013636 TYPE PFLD 
164146 MOV iSP)4, PS 
177024 JMP JRETURN 

savre. 0 
0S3517 05110S PFLD: .ASCIZ “*POWER FAILED} 
O44S01 042514 

000 
EVEN 

END 



MAIN, 
DBQRAA.P11 

accerT= Apoo3 ae Es 
ACPTO 1e77e 
ACPTO. 12774 
RC.2 010204 
A0.2 013010 
88 010726 
BEGIN 001100 
BELL OleeDE 
BSNO 001130 
BGN1 oo114e 
BGNe 001156 
BITO = 000001 
BIT1 = 000002 
BITIO = 002000 
BIT11 = 004000 
BITie = 010000 
BIT13 = 020000 
BI714 = Q40000 
BIT1S = 100000 
BITe = OOO004 
BIT3 = 000010 
BITY = 900020 
BITS = OOOO 
BIT&6 = 000100 
BIT? = o00eC00 
BiT8 = OO0400 
BIT9 = 901000 
BUFFI1 001330 
BUFF2  O013e6 
CARG 013072 
CARGD 010306 
CLEAR 003134 
CLKCSR 001204 

CLKEN = 009100 
CLKIS 0C1176 

LKIV  QO1174 
CLOCKF 001274 

+ CONTI O042S4 
i CONTT 006000 
CONTU O00SS3e 
CR = 000015 
CRLF 012317 

' CRUNCH 
,CTRIG 010076 
CYC1K 007004 

, CYC100 007 
Cyce00 007040 
Crcso 007130 

MACYLL 27 (732) 1S-OCT-76 11:¢8 PAGE 65 
CROSS REFERENCE TABLE -- USER SYMBOLS 

He
 
tb
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t
H
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di
ed
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U
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1930 1940 

2427 

1948 

e588 

LOS 

1956 2018 

2467 

943% 944 
988 1008% 

1075 1078s 
1131#  113S% 
lebl* ilebe 

11S4 e286 
1016 1017% 

1123% 11428 
e101 eilS 

Q47% 
1009 
1083# 
1138% 
206 1* 

1124s 

1161% 
e129 
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MAIN, MACYLL 270732) _15-GCT-76 11:28 PAGE 66 
OBGAAA. P11 CROSS REFERENCE TABLE -- USER SYMBOLS 
cYCbO OCT 164 2004 20098 
BACCEP O10154 1972 «1977 1982 _~—Ss bee 
DECNUM 001276 eo9e 1973 1975 1978 1980 1983 1985 1991 1997 2003 2009 2016 21638 

2184* 2187 2195s 
DEFAUL 007240 629 1698 1906 1927 = 2044e 
DELAY 004152 14368 1437 
DELAY! 005450 17098 1710 
DFLNSC 001234 798 2050 
OFLTAD OOlec4 748 © 2046 
OFLTIV 001214 8708 2048 
O1v10 og7700 21078 ill 
OIVIG 10042 21368 2140 
Diveo 007760 21218 2125 
DIVS O07b20 20938 2097 
TMP © 012550 24798 «480k 2481 
—E = 000005 7968 «8697998 «= 800s «Ss Ole ©=s 802" = 8038 
Ec = 000001 9148 
ECM 12260 24208 
EMIABL= 012376 7968 «7998 «8008 «= BOs «= 802k Ss 8038 
EMTAG  O10364 795 «2442 44Gb 
ENTDEC Ole3e2 B15 24338 
EMTOK 012344 2438 = eu4De 
ENDTST 012246 1879 P4188 
ERFLG 012534 24738 
ERPC 12170 2409s © 2453 
EPSCNT 012530 ooeu# 24718 
ERRLOP 012500 e462 Bub 
ERROR = 104000 7998 929 933 «S41 869500 989s 990—s«a23s«027 = 1050S i106 = 1167 

1170 «1179 «12441247 12921206 = 1299S 13031306 = 1388 = 1331 = 1335S «1338 
1343. 134 «1380S s«1353. «1356S 1360) s«s1380 Ss 1384 )=s 1389S «1393 1398 = 14021421 
1427, 14381444147, 4S1—s@iSst484)—st4es S497 S195) 1499) IS22 sO 
1S36 «6=«s1SS0-s—«dS7H=Os«aS@S)~=s1b1?-—Sss«dG2DSs«s1beY = ss1G31 = 1635) Ss«1639Ss«s1B49Sss16S6 LB 
1667. 1702—=Ss«171L.~=Ss«1717,—s«1720,—s«75S-—s«d'7HHES—S*iéiéd??S~Ss78HSstBNO S854 = s«1859~—s 01 
e092 «2108 «S 120, 131) 2135) 2151) 2191 = 2230 2439 

ERTSTN 012532 G22# 965% 1002e 1038* 10584 1116+ 1189% ee7e 1255* 1277% 1315* 13608 14108 
14694 15114 565% 15964 680% 17364 1808% 18cl# 1675 20368 24728 

ES = 00424 7998 «8008 «= BOs §= Oz §=— 8038 
ETMPO Q1e4ue 24558 24568 «2458 
EXIT 010074 2086 «= 2100 «Ss all4 = 2128S 2432.44 

'EXTINT DOS46O 1698-17138 
EXTREQ= 009010 e508 1306 1387 1390 1391 1718 
EXTRI 012526 2466 «24708 
FEEDBK O0125¢ ese i642 1660 1761 1771 1848 
FIRST. O01060 B28 1917" 1935" 2033 2035" 2036 
FLAG "= 000200 e468 2078 2080 
FSTART 011630 1902 23bbe 
H 006365 18968 18978 
HEADER 11054 1896 22988 
HERE = OCO000 7578 
HLTSW = 100000 24508 2461 . 
HOLDIT 010322 22038 20S* 22108 2217" 2228 2231 22338 2234 22364 2237 2240H 2246 22ure 

2e4Be = 2eNGe §=Be50e «= e514 
HOLDUP 010320 1133 1152 lees Sss1S26)=S 15321598) ISHS ss 1S4H = s1S79—Ss«d1S@7~=—s«dBHLSs1643—Ss1659 

1780 1762 1768 1770 1785 1847 22028 
HOME 012203 1894 24118 
HZ100 007652 e088 = 101s 



MACYLI 27(732) MAIN, 
DBQARA.P1) 

h2200 7572 
H2S0 0077 
H2b0 «1001 
ICOUNT O126S4 

INTTST 004162 
kKEY.TO= 104004 
LESS1 901302 
LEVELO= 00000 
LEVEL1= GOO04C 
LEVEL2= 000100 
LEVEL3= 000149 
LEVEL4= 000200 
LEVELS= 000246 
LEVEL6= 000300 
LEVEL7= OO0340 

= 000012 
LKTEST 001360 
LK 001372 
LK10 750 
LK1OA 003042 
LK108 003036 
{K11 03114 

iLKi2 003206 
‘tK1eA 003224 
LK2 001402 
LK2Q = O81410 
LK3 901424 
LK4 001464 
LKS 001SS4 

jtK5a 001620 
LKSB 001630 
LK5.1 001670 

| LK6 001716 
| LKBA 001764 
| LKb.2 © Q02060 
LK? 002106 
LK8 0021be 
LKBA  O0e2e4 
LK8B  O02240 
{KBC 002300 
LKBO 002314 

1 CKBE 002356 
LK 602404 

1 (KSB 002500 
LKSC §=—s-—«s ODS 12 
LKIE QO0eb06 
LKS9F § =: O02620 
LK9G = 002724 
LOCTRP (Q01312 
LODAD Od7442 
LODIY 007406 
LODMSC 4 
LOPSW = 040900 
MNCLK = 000010 

1S-0CT-76 

208s 20878 
eide ellSs 
ellé ele3s 
9el# 968% 
gee 1S10* 
14 14408 
8038 1903 
9018 975 
777% 
778% 
7798 
7808 
7818 
78e8 2045 
7838 891 
7848 809 

1722 1778 
7958 22968 
9278 
9318 

11968 
lele# 1216 
lelle 1219 
le32e8 
12608 
leb4e8 1269 
9358 
9378 940 
938 9438 
9Ses8 
97448 
9828 983 
976 9Bb8 
991 Sous 
98S 10078 

1011 10168 
1028 10308 
10438 
10658 
107S# 1080 
1076 10798 
10908 1095 
1091 10948 
1099 1102 
liels 
1123 11378 
1136 11408 
1142 11S68 
11SS 11598 
1172 1175 
goSe 1842s 

2047 20S3 
2049 e0S38 
20S! e0tbs 
e4Sis e24éS 
esse 1°35 

1001 
1564% 

e026 
10le 

2044 
Ble 

1844 
2424 

1021 

1105 

1178 
18S6% 
c0b18 

ee06 

11:¢8 PAGE 67 
CROSS REFERENCE TABLE -- USER SYMBOLS 

81S 
1893 
2427 

11088 

e208 e2le 

188? 

1424 

818 826 838 
2289 
2588 

2215 = 2219 

i858 
16993 

946 

i848 

1967% 

992 

fae” baka 

2045 2280 

1018 1067 

1367# 

2468 

1160 

1409 

1453 
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CROSS REFERENCE 7 

eee wee ee 

ed 

OBOAAA.P11 ABLE’-- USER SYMBOLS 
MNCLKT O0C1304 9108 1266 
MONTTO O05346 833 18ebe 
MON] 006526 1912-19278 
HON1.0  GOg4OY 99% 19008 4914 2029 2171 2482 2si8 
MONO = O07 8391910 e420 EDS 
MONI2 007276 1813. 1880 2028 20338 
BONIS 907310 820 2034 eCibe 
NONIY 007334 ecuoe 
PONS 006554 19881938 
BOIH 00602 1643-19478 
RONY.1 006630 1950 «19558 
BONS 716 1958 = 9718 
MONS.1 O06742 1974-19768 
NONE  OO766 1979-19818 
BON? 007230 1984 20178 
MSGO OLLBHS 1915 1928 23698 
MSG1 OL 1668 1937-23728 

1MSG2 011704 12 23758 
'WSG3 011730 1955 23798 
mSGY 011755 e025 = 83838 
MSGS 011773 1971 23868 
NSG6 012043 1976 23938 
MSS7 0 Ole2123 1981 e40ee 

'MSG8 012146 2017 Dee 
MLTY DISHES 22338 
MULTS 010546 oo478 

iN = 000027 diye 916 9258 %2 9728 996 10058 1032 10418 1052 10618 1110 
1183. «11928 «1221 «=: 12308 «1249 Sss«es88)=«ste71Ss«sdt2eOe «61309 s«1318s «13620213718 
14138 1463 «14728 «15055148 «1559 «1Sbae «1590 = 15998 «1674 = 16838 = 1730 
1e02«1Blie §=61815 1824s 1869 «= 1878s 

NMEXTST 012210 181224138 
NOP” = DO0240 7728 
OCTNUM Oi3104 1917 1933, 1995. 19421944 1919511957 969s 1960 1961# 19628 

1%4 «1965# §«196be «1967 = 2019 2021) aS ile ©6238" «6 aSH2e 
ONEPOT 010122 2iS2e 2156 
ONENTH 10564 openg 
ONESTH 010476 223-8 2239 
OUTDEC 007222 1990 19% 2002 2008 2015 20lbs 
OUTMN 1046 2211 2218 «= aeees 
OUT!  Sd7bN2 2096 ‘ 
ouT2 2110 éliee 
OUTS «| Sli" 90 21e4 = Bl 26s 
OUTH = GaGa 2139021418 
OUTS == 1044 2155 21578 
OUTS 010526 2278 40 eee 
OUT&.1 010520 2238 469 22403 
OUT?” 10574 2245 22528 
PC == =“000007 798 | BOS# «= «1197# «199% «= :1201% §=«1202e «=«120S# «12078 )«=«1287# «= «1NS7e = 1500® = «15528 

1645 1669% 1725 17974 1850e 1864s 1895% 1906# 1527# 1945s 19528 19708 
192% 20N7e «= 2049e «= 20518 «052% «0574 «= 2059 §=—e0b0e «= 06S# «073% «20758 2156s 
gouge 220Ne GEN1s e252 2eb3e Be7He eeaNe ENSHE 59% eN7EH  eSDe SSB 

é 

PERRPC 012465 e461 8 
PFAIL 13552 B12 Phb38 2671 
PFLE = 0136.36 2676 © 6808 
PRE 007430 20588 
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CROSS REFERENCE TABLE -- USER SYMBOLS 

eMRIN, MACY] 20.32) 
OBQAAR.P 1) 

PRAINIP UO! 3366 2605 
PRINTL 013354 c6068 
PRINTR 013310 e459 
PRINTS 013320 25988 
PRINT2 Q13276 25328 
PRINTS 0133C6 cSNe 
PRIE Ol S444 1 
PS = ] ¢ 38 

1453% 
PRRUP 013870 e665 
RELOO  OO647E 1897 
REMSEN= 000020 8498 
RETURN 0.2660 Se3e 

14708 
cusse 

RLYPT 0012S4 8908 
ROMADD 001332 9138 
RSTPC O1S% C6434 
RSTPSW 013550 CO44s 
RSTRG = 104002 BCis 
RTNTSY 006300 18SS 
RUBOUD 010300 2173 
RUBOUT 013064 2520 
RO =7Q0C000 7608 

120% 
1911 
2056 
2165 

| 2519 
R} 27006001 7618 

{ 1168 
i 218S# 

2S38 
Re =000002 7b28 

12348 
R3 =7000003 7638 
RY =7000004 7b48 
RS =700000S 7658 

16594 
RE =7000006 7678 
¢ = Coot 3148 
SAVRG = 304001 6008 
SAYR1 O01264 B98 
SAVR2 001266 69Ss 
SAVRE 013694 Cbb4t 
SCALE 007560 2077 
SCALEF 010530 2204 
SCALEN 010430 eecss 
SCOPE = 104400 abe. 

SCOPEA 012646 e4 
SCOPEB 012630 e485 
SCOPEC O01cS36 818 
SCOPEF Olcb56 2493 
SCOPES Ol2b42 e494 
SCOPEH 012574 2477 

oe ee ee ee —e ene oe 

f
u
r
 

38
 

aa
 

t
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Ww
W 

a 
Ree

 
¥8
8 

SS
RS
RI
E 

ebel 2625 
es9s#  2599# 

838% Q46% 
1722 18934 

1792 
1003# 1039 
1566% 159748 
2678 
1833 
202e1# 2069+ 
ebSh8 
26578 

18648 
2181 21938 
2528 25368 
939# 981% 

lell#® 12158 
2027 2033# 
2061 2062 
2172 el74 
eSe3 2525 
1077# 10% 
11738 861174 
e187# 2186s 

10928 1097 

12e16# 12604 

11S2e# 126S% 
1762% 1768% 
C435% C436% 

1163% 
1164 
26798 

967 1000 
1509 1563 

2500% eS04s 

24848 

2615# 

975% 
2280+ 

10594 
1681# 

COb 

1056 
1678 

1067% 

1256% 
1876% 

llel# 

1278% 
2038% 

1873 

1140# 

1275 

1160# 

1369+ 
2469 

1313 

14242 

1411% 
2498 

1366 
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“Bagi btce PAGE 70 

-- USER SYMBOLS 

9248 
12298 
12578 
lerde 
13178 
13708 
lYles 
14718 
1Sl38 
9718 

1S678 
18988 
16828 
17388 
18108 
18238 
18778 
10048 
10408 
10608 
11188 
11918 
1196 1138 1200 1292 1204 1987%# 19938 
lell 1969 199S# e20Cls 2007# ec0l4#  207e8 
160 1988 1994% 2000# 2006% 2013# c071# 

825% 837% 991# 1019 1020 10e8# 14Se% 
186e# 1892e# 19018 e2164# e2165# 21% 2197 
2497 2439 eSle# 2S13# 2539 2540 2677 

B34 2461 2465S 2484 2486 2561 2600 

16e8% 1629 
1647 
1e89% 1290 
eelSs eclb eee) 
2213 
2ecd 
22093 2e14 
e638 cb408 
2637 cb418 

9728 10058 10418 10618 11158 13928 12308 
195148 15688 15998 16838 17398 18118 18248 
2081% 2090 eost## 2095 e03ss* 2104 2108% 
2133 2137% 2138 el4le 
92S 972s i100Se 10418 10618 11198 11928 

izes 15148 15688 15998 16838 17398 18118 

1199 1201 1203 1205 1207 22798 

ri-4= hf | 
ecSes 
ecSs 

1999# 

1721% 
2288% 

12588 
18788 
2109 

12308 
ise4s 

200S+# 

1779% 
ecb9t 

12808 

21le# 

12588 
18788 

edles 

1780% 
2454 

13188 

2118 

12808 

2070+ 

1787# 
2457% 

13718 

elect 

13188 

1788% 
2460 

14138 

2123 

13718 



MACY er (732) 

- 

- MAIN. 
DBORAA.P11 

TIMOUT 001270 
TIMRUN O0l2eb2 
TKB 000406 
TKS 000404 
TMNCLK 003124 
TOOSN = 000040 
TPB 0004 i2 
TPS 000410 

T 001314 
TRIGER OOl27e 
TSTABL Oleb62 
TSTl 001334 
TST10 003070 
TST11 003162 
TSTle OO3eNe 
TST13 OO34O4 
TST14 003636 
TSTIS OO%Oe2 
TST16 OO4274 
TST17 OQOO44S2 
TSTe 001530 

Tere} pees 
TST2e rieken 
TSTe3 005552 
TSTe4 OO06046 
TSTeS 006102 
TSTeh 3 86006312 
TST3 901672 
TST4 002062 
TSTS 002136 
TST& 002360 

Biase: | 
, TTY ries 

| TTYFLG 013140 
TYPE = OOO004 

| T.RACCE 012762 
| T-ERRO C1244 
T.KEY. 013106 
T.RSTR 019516 
T.SAVR O13446 
T.1 007532 
VOID 001206 

| WORDOR 010576 
1 WOBHSE 001306 
WOCSR 001210 

i 

MODAT OOlele 

1S-OCT-76 11:c8 PAGE 71 
CROSS REFERENCE TABLE -- USER SYMBOLS 

1$88 1769 
11S3 
e548 2549 
2546 

1357 1358 
eS74s 
°eS72 

1S42 1$80 
2040 eS068 
2eS0s 

149 1S3# dex Suebs 
2S83% 26078 
2SS7 ess 
1267 1812 
1981 2017 

e082 
22S58% 

e038 2eS6 
le 1324s 
139S5* 13% 
1519% 1520 
1618 16el# 
1715 1718 
1837% 1838 
12e93% 1294 
1341 1344 

1975# 

L445 

1644 

3220 
2609# 

1879 
202S 

E06 

e066 2147 

1448 1449 1574 1583 

1763 1980# 20678  2157# 

2S63% 2564 2566 2568 2570 

1894 1896 1902 1915 1928 
2193 2287 2453 2536 2625 

rd eeS3# ee eebl# 2262 
sees 1388 590 1598 1381# 
1400 1419# = 1425 1428% 1442 
1Se8 1S3l# 1 1S43# 1548 
1645 16S2 1654 1961 1665 
17S5ee = 1753 1756% 1764 1767% 
1649# 2063%  2260% 
1300# 1301 1304 1325* 1326 
1348 1351 14es# = =143908 = L431 

2574 

1937 
2676 

2S76# 

1947 1955 
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DBQAAA.P11 CROSS REFERENCE TABLE -- USER SYMBOLS 

1482 148S* 1486 1489 1N92% = §=61493 1496 1Se4# 152e5# 1544# 154S#  1577% 15788 
158]# 1582 j62S# 1626 lb3e# 183 1636% 1637 1705 1706% 17578 1758% 1845s 
1846% e2064# 2206 2208 eele él 2219 eebee = c275# 8 e7bt 

WOENAB= OOCd04 8S1z 13 1396 1399 1400 1456 1$23 1$31 1543 lécl i622 1654 1661 
1665 1703 1724 1756 1767 1776 1796 1841 1849 

WOIBAS 001310 WHe 1951# 2267 ecb8t 2269 ee70# 2271 ee7e# 2273 
WOIEN = 000100 F478 1377 1378 1381 1382 1428 1704 
Wwrs OO Lets 8638 14ee# 1440 1441# 16978 1713 1714 20S6# 22738 
WOIV 001 Bes l4est 14408 1698% 1713% e20SS# e271 
WOPRT  0012SE 8918 974 1007 1124 1143 1422 1697 1964% eO44# 2281 
WORLY = BSee 1425 1S20 1528 1S34 1548 1615 16S2 1665 1700 1763 1773 1838 
WO\EC 0106S2 192 22678 

= 000002 8$7# 1293 1294 1301 1325 1326 1333 1340 1341 1348 1429 1431 1479 
1486 1493 1S2e4 1S44 1$77 1581 1632 1633 1637 170S 1757 1845 2275 

We = 000004 8S68 1297 1300 1304 1329 1332 1336 1344 1347 1351 1430 1433 1482 
1489 1496 1S2S iS4S 1$78 1$82 1636 1706 i7S8 1846 2276 

X = 000001 8S38 esse 
XCNT 001304 # e2089#  2093# 0 2103# 2107% ete eli7# e2lel# e226 2l3e# = e2136% el4l 

2148# e215e% 2157 ece7# 223Sx ee40 2246# 2249 
= 013656 S978 610 ble 614 616 618 bee S24 626 628 630 632 

634 636 6 640 642 644 646 648 650 6Se 654 656 658 
660 662 6&4 666 668 670 672 674 676 678 680 682 684 
686 688 690 92 96 698 700 702 704 706 708 710 
712 714 716 718 720 722 724 726 728 730 732 734 736 
7998 800s 801s 6028 8038 8088 Bilis 814s 8178 8198 8238 9258 928 
932 S45 949 954 958 %1 9728 979 989 100S# 1010 1022 1026 
10418 ©1045 1049 10618 1070 1073 1088 1088 11198) 1127 1130 1146 1149 
1166 1169 11928) = 1214 12308 §1238 1243 1246 1e588 1 1ee0e 1291 1295 
1298 1302 1305S 13188 1327 1330 1334 1337 1342 1345 1349 1352 1355 
1389 13718 ©1379 1383 1388 1392 1397 1401 14138 = 1420 1426 1443 1446 
1450 WW7e8 =—:1480 1483 1487 1490 1494 1497 S148 = 1521 1Se9 1 1549 
15688 1575 1584 15998 1616 1619 1623 1630 1634 1638 1648 1655 1662 
1666 16838 1701 1716 1719 17398 861754 1765 1774 1793 18118 18248 1839 
18S8 18788 e010 2031 2105 2119 2130 2134 2150 2190 2229 2283 24488 
2e$97@ 2547 2$73 es69e 2597 2614 2617 ebee 2674# 2675 26838 

. CAR 013270 2$78 25888 
-CRLF O13e32 2S71 eS768 
-10T 013150 809 25608 
-IOTE 013260 es84s 
-MORE 913170 es648 2575 2$79 e581 
-QUES 012304 2193 e424a 2536 
-REST 913244 2569 2580s 
- SAV 013266 eS60# 2583 25878 
-TERM 013250 2562 2565 e567 eS82s 
-TYPE 013274 $908 
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10S2 
i802 

GO6 
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1220 

1166 
1349 
1480 
1630 
1858 

1249 

1248 

1271 

1270 

13093 

1308 

1246 
1389 
1490 
1648 
2105 

1362 

1361 

1404 

1403 

1463 

1462 
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DBQARRA. P11 CROSS REFERENCE TABLE -- MACRO NAMES 

TYPNAN 1s 
TYPNUM ls 
TYPOCS 18 
TYPOCT ls 
TYPTXT 1s 
WAT TUP S7S@ 1133 11Se 1264 1526 1$32 1538 154] 1546 1579 1587 lo41 1643 1659 1760 

17b2 1768 1770 1784 1847 
SSESCA le 
taal la 

SKIP 18 
. EQUAT ls 
. HEADE le 
-KT12 1s 
. SETUP 18 
. SHRHT 1s 
-SRCT1 le 

1 .$APTB 18 
| .SAPTH 18 

. SAPTY 1s 
-SASTA 18 
- SCATC 18 
-SCNTA 1s 
. $0820 ls 
. $0820 1s 

, .$0IVv 18 
. SEOP le 

| . SERRO 18 
. SERRT ls 
. SMULT 18 
- SPOE 1s 
. SRAND ls 

| . SROOE is 
, - $RD0C 1s 

. SREAD 18 

. SR2EAZ ls 

. SSAVE 1s 
- $S82D 1s 
- $SB20 1s 
. $SCOP 18 
SSIZE 18 
SSUPR 1s 
$TRAP ls 
STYPB 18 
STYPD le 
STYPE ls 
STYPO 1s 
$40CA le 
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DBQARA.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ADD 1100 1173 2039 e187 2188 220S e249 2257 
ASL 133 1960 1961 1962 1963 2037 2183 2185 

ASR 2250 22S] 
BEQ 828 835 928 958 1022 1026 1099 1102 

1349 1389 1383 1392 1401 i426 1450 1480 
1619 1630 1638 1648 1655 1666 1701 1754 
19$0 1958 1974 1979 1984 2010 e720 2096 
2177 eel) 2213 2216 2e18 2238 c $2 2466 
2s71 e614 2617 

BGE 2091 2105 211% 2134 
BGT 2181 2Se8 
BIC 1138 1iS4 1eus9 1300 1332 i347 1387 1381 

1531 1S45 1$78 1582 1628 1636 1668 1706 
2080 2182 2276 2286 2292 244} 2480 e529 

BIS 1293 1325 1340 1377 1386 1395 1428 1429 
BISe at 1632 1703 1704 1705 1756 1757 1776 

BIT 834 927 948 957 $235 1294 1297 1301 
1348 1351 1384 1358 1378 1382 1387 1391 
1486 1489 1493 1496 1S2G 1Se8 1534 1S48 
1654 1661 i 4700 1718 753 ? 4 1773 
2219 1 246 2486 S61 600 

BLOS 2438 
| BLT 2179 2526 
BMI 932 938 989 1049 1443 1716 2232 
BNE 832 S40 949 983 1080 1095 1166 1169 

1 1296 1305 1327 1330 1337 1342 1345 
1461 1483 1487 1490 1497 1S03 1Se9 1SSS 
1728 1765 1800 18S3 1867 1390S 19093 1914 
2085 e 2102 2116 2150 2170 2207 2209 
2487 2517 2562 2601 2620 ebe2 2675 

BPL S45 9S4 961 979 1010 1045 1070 1073 
ee 1214 1263 1420 2079 2097 2111 2125 

BR 985 1136 115S 1238 1439 1712 1855 1907 
sin 2114 2128 e143 2192 2194 2214 eee! 

CLR 935 936 943 9Se 956 977 981 1008 
1078 1081 1082 1083 1086 1089 1093 llee 
1232 1233 le61 1286 1324 1419 1435 14$7 
62S 1669 1696 1708 1725 1752 1772 1797 

2117 2132 2148 2163 2166 2227 2500 2511 
CLRB 2604 2606 2624 
CMP 1021 1025 1098 1101 1104 1165 1168 1171 

2009 2084 2087 20930 2101 2104 ells 2118 
2244 2493 ete! 

CMPB 1290 1618 1629 1647 1904 1908 1911 1913 
2437 2481 e516 2519 2Sel eSe3 2525 2527 

DEC 831 1460 1502 15S4 1671 1727 1799 18S5e 
' EMT 739 800 801 802 803 
HALT 608 609 611 613 615 617 619 bel 

637 641 643 645 647 649 651 
667 669 671 673 675 677 679 681 
697 699 701 703 705 707 709 711 
727 729 731 733 735 737 2463 2666 
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DBQAAA.P11 

INC 939 
1709 

INCB e615 
10 77) 
IMP 821 

2518 
ISR B29 

1579 
19S2 

MOV 825 
976 

1018 
1117 
1164 
1234 
1410 
1511 
1699 
1791 
1876 
1989 
2033 
2063 
2157 
2269 
2458 
2578 
2638 
2677 

MCVB 1287 
oo4 

RESET 1047 
ROL 2440 

me SS | 2038 
RTS 20S2 

2s58 
i RTT 2277 
SCC 1014 
SUB 1024 

| TRAP 739 
TST 827 

2154 
1STB 931 

1090 
ebl6 

WAIT 1015 
Se 

ASCII 2298 
ASCIZ 1920 

2413 
-BLKM O48 
-BYTE 2594 

|.ENABL 
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11:28 PAGE 78 
CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

15-OCT-76 

1077-1079 
2093 2107 

833 836 
1152-1197 
1641 1643 
1977-1982 
837838 
986 987 

1020 1028 
1123-1124 
1189 = 1190 
1255 1256 
1422 = 1423 
1SB4 «1565 
1714 1721 
1608 1809 
1393 1897 
1994 1995 
2038 = 2044 
2066 2067 
2165 2184 
2273 «= 2279 
467 © 2468 
2583 2602 
ob44 = 2645 
e549 2574 
1108 = «1181 
2609 «61 
2612 
1139-1158 
2060 2065 

1176 2U94 
1245 1933 
2496 
M4 953 
11291145 

2308 4392314 
2366 2369 
e420 2424 

1094 
2136 

1137 
elSe 
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e501 

e2eSe2 

e035 

1072 
2SS6 

2406 

2S41 

2263 

2109 

1075 
2566 

2409 

esSe 

2274 

ele3 

1084 
2572 

2411 

e585 

ee 

2138 

1087 
2613 

ale 



eMHIN, MACYLI 2.732) 15-OCT-76 11:28 PAGE 79 
DBQRAA.P 11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

EVEN 1924 2428 2589 e683 
-LIST 1 S62 $97 796 799 800 801 892 803 914 917 a 964 972 997 

1905 1033 1041 10S3 1061 Mit] 1119 1184 1192 Je2e 1230 1250 1258 1272 1280 
1310 1318 1363 137 1405 1413 1464 L472 1506 1514 1560 1568 1591 1599 1675 
1683 1731 1733 1803 1811 1816 1824 1870 1878 . 

MACRO j S63 S64 S65 566 S68 $71 $73 575 578 o79 591 583 584 S85 
587 S88 $89 $93 534 $935 597 

~NUIST | Sbe S97 796 799 800 801 802 803 914 917 925 964 972 997 
1005 1033 1041 10$3 1061 1lll 1119 1184 1192 leee 1230 1250 1258 1272 1280 
1310 3318 1363 1371 1405 1413 1464 L472 1506 1514 1560 1568 1591 1839 1675 
1683 1731 1739 1803 1611 1816 1624 1870 1878 

PRGE 917 964 1033 1053 M111 1184 le2e 1250 le7e2 1310 1363 140S 1464 1506 
1560 1591 1675 1731 1803 1816 1870 

REN 1 599 
- REPT 610 
.SBTTL 917 964 997 1033 10S3 Lill 1184 le22 1250 1272 1310 1363 1405 1464 1S06 

1560 1531 1675 1731 1803 1816 1870 1883 2295 2429 
- WORD e532 

ERRORS DETECTED: O 
DEFAULT GLOBALS GENERATED: 0 

#, DBGAAA. SEQ/SOL/CRF/NL : TOC/PAGNUM/DS: ERFZ=SYSMAC.CO, DBQARA.P11 
RUN-TIME: 32 41 4 SECONDS 
RUN-TIME RATIO: 187/7B=2.3 
CORE USED: 41K (B1 PAGES) 
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