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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DZKED-A 

PRODUCT NAME: KE11-B DIAGNOSTIC PACKAGE 

DATE: AUGUST 1976 

MAINTAINED BY: DIAGNOSTIC PROGRAMMING GROUP 

AUTHOR: JAMES DUPRE 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION. DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS 
THAT MAY APPEAR IN THIS DOCUMENT. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED 
UNDER A LICENSE AND NAY ONLY BE USED OR COPIED IN 
ACCORDANCE WITH THE TERMS OF SUCH LICENSE. 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY 
FOR THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT 
THAT IS NOT SUPPLIED BY DIGITAL. 

COPYRIGHT (C) 1975, 1976 BY DIGITAL EQUIPMENT CORPORATION 
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1.0 

2.0 

3.0 

4.0 

ABSTRACT: 

rege TS USN UU FOR IAT 
OF THE INOIV VY DORL gators Br BaRAHE ; Eas 0 a eUBED ofzte IN THE 
FAST ERROR LOOP MODE. ANG TEST POINTS To Be CKED. 

1. RE 
MULTIPLY AND ae VEOe” TESTS. THE PROGRAM ITSELF CONTAINS A 
COMPREHENSIVE bnROn HANDLER WHICH PERMITS THE USER TO INSERT THE 
DIFFERENT PARAMETERS FOR EACH INDIVIDUAL ERROR AND ENTER A FAST 
ERROR LOOP WHICH SHOULD GREATLY AIO IN THE DEBUGGING OF THE 

REQUIREMENTS: 

1. POP 11 (4K MINIMUM) 
2. KE11-B INTERFACE 
3. TELETYPE (ASR-33 OR EQUIVALENT) 

LORDING PROCEEDURE : 

LOAD THIS PROGRAM “VIA THE ABSOLUTE LOADER 

OPERATIONAL PROCEEDURE : 

4.1 CONTROL SOFTWARE SWITCH SETTINGS 

NOTE: ONLY AVAILABLE WHEN STARTING AT RODRESS 210 

oRo=t SKIP LOGICAL AND ARITHMETIC SHIFT TESTS 
1s] SKIP MULTIPLY AND DIVIDE TESTS 

4.2 OPERATOR ACTION 
LOAD PROGRAM 
LOAD RODRESS 
PRESS START 

NOTE: STARTING AT ADDRESS 200 WILL NOT ALLOW ANY 
“SOFTWARE” SWITCH OPTIONS. 

4.3 PASS DEF INATION 
NORMAL OPERA TION IS WITH ALL SWITCHS DOWN. UNDER 
THESE CONDITIONS A PASS WILL REQUIRE APPROXIMATLY 
4 MINUTES AT WHICH TIME “EAE OK!” IS PRINTED ON THE TTY 
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-NLIST BIN, SEQ,LOC 
-REMe 

REGISTER TESTS 

ERR s REG#1 

001 177310 

002 177310 

003 177304 

CO4 177304 

00s 177304 

006 177304 

007 177302 

010 177302 

O11 177302 

REG82 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

$.0 ERRORS: 

5.1 BUSS. TAMOUT y GRRO oR 
S E FOR BUSS TIMOUT ERRORS FOR THE DURATION 

OF THE TESTS. MONT ERRORS WILL CAUSE a PRINTOUT INCLUDING THE 
LOCATION WHERE THE ERROR OCCURED AND A REQUEST FOR THE FAILING 
ADORESS. THERE ARE FOUR COMMANOS ASSOCIATED WITH THIS TYPE OF 
ERROR WHICH ARE LISTED BELOW WITH THE EXCEPTION THAT THE “R™ 
COMMA RESTARTS THE PROGRAM FROM BUSS ERROR. 

5.2 OPERA T TONAL ERRORS 
VEN TYPES OF ERRORS POSSIBLE I IN THIS PROGRAM 

NOT COUNTING Buss TIMOUT ERRORS. SE ERRORS VARY AS TO THE 

. IF YOU FOLLOW THE DIRECTIONS 
PRINTED AND USE THE “USER’S GUIDE™ IN THIS DOCUMENT 
WILL HAVE NO PROBLEMS. AFTER SUPPLYING THE PARAPETERS. OBTAINED 
FROM THE _USER’S GUIDE, THERE ARE FOUR COMMANDS THAT CAN BE TYPED 
CN THE TTY TO CONTROL EXECUTION OF THE ERROR LOOP. THESE FOUR 
COMMANDS ARE AS FOLLOWS: 

S= STOP THE LOOP 
C= CONTINUE THE LOOP 

= CHANGE THE PARAMETERS 
= RETURN TO THE FAILING TEST 

BEFORE USING ANY OTHER COMMAND, THE “S” COMMAND MUST BE USED FIRST. 

KE11 - B USER GUIDE 

REG83 

N/A 

N/A 

N/A 

N/A 

NVA 

NYA 

N/A 

N/A 

N/A 

SYNC PT SYNC MNEM 

E60-11 ROM LOSC 

E60-11 ROM LOSC 

E6-15 

E6-15 

£6-15 

£6-1S 

E6-15 

£6-15 

E6-15 

TEST AREA COMMENTS 

SHEET 2 TEST SC=0, INSURE PROPER LORD 

SHEET 2,9 TEST SC=77 & SR=3X1, INSURE SC & SR =1’S 

ROM ACTIVE SHEET 7,8 TEST M@=0, INSURE MQ =0 AT MQ REG 8 BUS DRVR 

ROM ACTIVE SHEET 2 TEST SR=36 WITH AC=M@=0,MQ SIGN EXTENDS 

ROM ACTIVE SHEET 6,7,8 TEST MQ=1'S, INSURE PROPER LOAD AND BUS DRVRS 

ROM ACTIVE SHEET 2 TEST SR BIT S & 1,AC=177777 & MQ1S=1 

ROM ACTIVE SHEET 6,7,8 TEST AC=0, INSURE PROPER LOAD & BUS DRVRS. 

ROM ACTIVE SHEET 2 TEST SR=e0, IMPLIES AC=0, MQ = 177777 

ROM ACTIVE SHEET 7,8 TEST AC=177777 INSURE PROPER LOAD 
THE DATA PATH TO BUS DRIVERS 15 VALID 
ALREADY AT THIS POINT IN TEST 
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177302 

177304 

177304 

177304 

177304 

177304 

177304 

REGISTER TESTS 
ERR 8 REGS! 

177304 

177304 

177304 

177304 

177304 

177310 

177310 
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N“A 

177302 

177302 

N/A 

N/A 

N/A 

N/A 

(CONT. ) 
REG#e 

N/A 

N/A 

N/A 

N/A 

N/A 

177312 

177312 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

REGS83 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

E6-15 

E6-15 

E6-15 

E48-5 

E48-5 

E77-9 

E48-S 

SYNC PT 

E77-9 

E4B-S 

E48-5 

E48-5 

E77-9 

E72-15 

E7e-15 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ALU 03 

ROM ALU 03 

1/0 LOX 

ROM ALU 03 

SYNC MNEM 

1/0 LOX 

ROM ALU 03 

KOM ALU 03 

ROM ALU 03 

1/0 LOX 

TIM READ STB 

TIM READ STB 

EOL 

SHEET 2 

SHEET 6,7,8 

SHEET 6,7,8 

SHEET 9 

SHEET 9 

SHEET 7 

SHEET 9 

TEST AREA 

SHEET 7 

SHEET 9 

SHEET 9 

SHEET 9 

SHEET 7 

SHEET 2 

SHEE T2 

TEST SR=42, IMPLIES AC=177777 AND MQIS=1 
INSURE SR=42 AT E106 & E89 

TEST MQ WITH ALL NUMBERS 
PLACE FAULTY DATA PATTERN AS REQUESTED 
MAYBE TWO BITS TIED TOGETHER 

TEST AC WITH ALL NUMBERS 
PLACE FAULTY DATA PATTERN AS REQUESTED 
MAYBE TWO BITS TIED TOGETHER 

TEST SIGN EXT INTO AC, AC SHOULD = 1’S 
THE ALU SHOULD BE SET’FOR ALL ONE’S OP 

TEST SIGN EXT INTO AC, AC SHOULD = 0’S 
THE ALU SHOULD BE SET’ FOR ALL ZERO’S 

TEST BYTE SIGN EXT OF MQ, MQ=177777 
INSURE E10B & E69 ARE WORKING 

TEST BYTE SIGN EXT INTO AC, AC=177777 
INSURE PROPER ALU OP. 

COMMENTS 

TEST BYTE EXT OF MQ, MO=0 
INSURE EIO8 & E69 ARE WORKING 

TEST BYTE SIGN EXT INTO AC, AC=0 
INSURE PROPER ALU OP 

TEST SIGN EXT OF MQ1S ONLY 
AC SHOULD =177777, MQ = 100000 
INSURE bROPER ALU’ OP 

TEST BYTE SIGN EXT OF MQQ7 ONLY 
AC=177777, NG=2177600 INSURE 
PROPER Aono OP 

TEST BYTE SIGN EXT OF MQ KITH MQO7=1 ONLY 
INSURE E108 & E639 ARE WORKING 

TEST DATI AT NOR ONLY READS THE 
LOW BYTE WHICH IS THE SC. 
INSURE READ STB HI IS INHIBITED (E89-15) 

TEST DATI AT NOR ONLY READS THE 
LOW BYTE WHICH IS THE SC. 
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ERR 
030 177314 

031 = 177314 

O32 177314 

033 =—177314 

omy 8177304 

035 = 177304 

03 177304 

037 177304 

O40 «177304 

O41 «177304 

O42 177304 

043 77304 
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LOGICAL SHIFT TESTS 
# REG#l REG#e 

£77310 

177310 

177310 

177310 

177302 

177302 

177302 

177314 

SYNC PT SYNC MNEM 
E60-S 

E68-9 

E60-4 

E68-9 

£60-4 

E68-9 

E60-4 

E68-9 

E60-4 

E&8-9 

E60-5 

E68-9 

ROM SC DEC 

1/0 DATI 

ROM SC ENB 

1/0 DATI 

ROM SC ENB 

1/0 DATI 

ROM SC ENB 

1/0 DATI 

ROM SC ENB 

1/0 DATI 

ROM SC DEC 

1/0 DATI 

FOL 

TEST AREA 

SHEET 2,8 

SHEET 2 

SHEET 2,7 

SHEET 2,5 

SHEET 2 

SHEET 2,6 

SHEET 2,7,8 

SHEET 2,6 

SHEET 2,7,8 

SHEET 2,6 

SHEET 2,7,8 

SHEET 2,6 

COMMENTS 

TEST LSH, SHIFT LEFT ALL ZERO’S WITH MQ=0 
INSURE STAT MQO0=0 AT Eb2-7 

TEST SR=36 AFTER LSH SHIFT LEFT ZEROS 
INSURE PROPER STATUS BITS. 

Test LSH, SHIFT RIGHT ALL ZERO’S INTO AC 
INSURE ZERO IN AT STAT ACIS IN (E104-2, SHEET 7) 

TEST SR=36 AFTER LSH SHIFT RIGHT ZEROS 
AC & MQ SHOULD BOTH BE ZERO 

TEST LSH WITH ZERO SHIFT COUNT MQ=1, ac=o 
INSURE SC IS NEVER COUNTING 

TEST SR = 20 AFTER‘ LSH WITH ZERO SHIFT 
INSURE PROPER BIT SET IN SR ON SHEET 2 

TEST hun SHItT RIGHT OF MQ WITH VARIABLE 
SHIFT T 1 - 16, AC=0, MQ=1’S INITIALLY 
LOAD eRILING SHIFT COUNT INTO SWITCH REG 
AND INSURE PROPER DATA BEING SHIFTED 

TEST SR=23 AFTER ABOVE (036) TEST 
TReURE spire SET 

TEST LSH ZERO euter Wire AC= 1’S 
INSURE PROPER DATA IN 

TEST SR=3S0 AFTER ZERO SHIFT i WITH 
AC=1°S, MQ=0 INITIALLY, CHECK FOR PROPER DATA 

TEST LSH SHtFT terre OF AC WITH VARIABLE 
SHIFT COUNT =175,MQ=0 INITIALLY 
LORD FAILING teatT COUNT’ INTO SWITCH REG 
AND INSURE PROPER DATA BEING SHIFTED 

TEST SR=311AFTER ABOVE (O40) TEST 
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REG#2 
LOGICAL SHIFT TESTS (CONT.) 

REG&3 
177304 177302 177314 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

SYNC PT SYNC _MNEM 
E60-4 

£68-9 

E60-4 

E60-4 

E60-4 

E68-9 

E68-9 

E60-5 

E60-S 

E60-S 

£68-9 

ROM SC ENB 

1/0 DATI 

ROM SC ENB 

ROM SC ENB 

ROM SC ENB 

1/0 DATI 

1/0 DATI 

ROM SC ENB 

ROM SC ENB 

ROM SC ENB 

170 DATI 

GO1 

TEST AREA 
SHEET 2,7,8 

SHEET 2,6 

SHEET 2,7,8 

SHEET 2,7,8 

SHEET 2,7,8 

SHEET 6,¢e 

SHEET 2,6,7,8 

SHEET 2,7,8 

SHEET 2,7,8 

SHEET 8 

SHEET 6 

COMMENTS 
TEST _LSH WITH ALT ONE/ZERO WITH ZERO 
SHIFT COUNT. AC=0,MQ=1eSeSe INITIALLY. 
INSURE PROPER DATA’ PATTERN 

TEST SR=eO0 AFTER ABOVE TEST (O44) 
INSURE PROPER SR BITS. 

TEST LSH WITH ALT oie uM / ZEROS IN MQ 
USING VARIABLE SHIFT LORD 
FAILING SHIFT COUNT IN SUI TC CH REG AND 
INSURE PROPER DATA PATTERN. SHIFT COUNT 
VARIES FROM 177777 TO 177760. 
STATUS BITS ARE BAD FOR THIS TEST. 

TEST DESCRIPTION AT ERR#O46. ERROR 
IN DATA PATTERN OF MQ. LOAD FAULTY PATTERN 
IN REGISTERS WITH PROPER SHIFT COUNT AND 
MQ FOR FAULTY PATTERN 

TEST ALT ONE/ZERO IN AC REG WITH 
ZERO SHIFT COUNT FOR LSH OPERATION 

- THE AC IS DROPPING BITS OR BEING SHIFTED. 
CHECK OUT WHAT’S HAPPENING. LOAD MQ=0 AND 
AC=12S2Se AND LOCATE FAULTY BIT. 

TEST SR=310 AFTER ABOVE AEST (O50) 
LORD _MQ@=0 AND AC=12e52eS2 A 
SHIFT COUNT TO ZERO AND DETERMINE 
INCORRECT STATUS BITS. 

TEST Pea OR 110 IF OOD OR EVEN 
SHIFT COUNT RESPECTIVELY. LORD FAULTY 
PATTERN INTO REGISTERS AS INDICATED BY 
PRINTOUT AND CHECK STATUS BITS AT SHEET 

TEST AC FOR PROPER DATA PATTERN 
LORD AC AND SC WITH FAULTY DATA PATTERN 
AS INDICATED AND INSURE THAT AC HOLOS THE 
PROPER DATA AT TERMINATION OF SHIFTING. 

TESTS SHIFT BETWEEN AC AND MQ WITH 
LSH SHIFT COUNT = 16. TEST AC=0 
EXAMINE ES3-7 FOR PROPER ENTERING DATA 
LOCATED ON SHEET 8. 

TESTS MQ = 0 AFTER ABOVE OPERATION(0S4) 
EXAMINE STAT MQOO IN AT Ebe-7 SHEET 8. 

TESTS SR=36 AFTER OPERATION ABOVE (0S4) 
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177304 

177304 

REG#1 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 

177304 
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177302 177314 £60-5 

177302 

REG8e 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

177302 

1772302 

177302 

177302 

177302 

177314 

REGS3 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

E60-5 

SYNC PT 

E6-15 

E6-15 

E6-15 

E6-15 

E6-15 

£6-15 

E6-15 

E6-15 

£6-15 

€6-15 

E6-15 

E6-15 

E6-15 

ROM SC ENB 

FM SC ENB 

SYNC MNEM 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

HO1 

SHEET 8 

SHEET 8 

TEST AREA 

SHEET 2 

SHEET 2 

SHEET 7,8 

SEET 2 

SHEET 7,8 

SHEET 7,8 

SHEET 2 

SHEET 7,8 

SHEET 7,8 

SHEET 2 

SHEET 7,8 

SHEET 7,8 

SHEET 2 

TESTS THAT ONES CAN BE SHIFTED INTO 
THE AC FROM THE MQ. INITIALLY MQ=177777 
AC_= 0 AND SHIFT COUNT IS 16. CHECK THAT 
ONES ARE SHIFTED INTO AC AT ES3-7 SHEET 8. 

TESTS MQ=0 AFTER ABOVE TEST (0S7). 
INSURE ZEROS ENTER MQ AT E62-7 AND 
THAT MQ IS COMPLETELY SHIFTED INTO AC. 
IT MUST BE SHIFTED 16 TIMES. 

COMMENTS 

TEST SR=1SOAT COMPLETION OF 
ABOVE TEST(0S7). INSURE SR IS CORRECT 
WHEN ROM ACTIVE IS COMPLETE WITH LSH CYCLE 

TESTS AC=100000 AFTER LSH LEFT 
16 TIMES WITH AC=0 AND MQ=177777 INITIALLY. 
INSURE PROPER SHIFT THROUGH AC SHEET 7,8. 

TESTS MQ=0 AFTER ABOVE TEST (062). INSURE 
ZEROES SHIFTED INTO M@ AND ALL ONES 
ARE SHIFTED OUT. 

CHECK SR FOR 111 AT END 
OF ROM ACTIVE LSH PULSE. 

TEST LSH LEFT 16 WITH MQ=l2eSeSe 
AND AC=O INITIALLY. AC IS CHECKED FOR 
1252Se AFTER SHIFT. LORD DATA PATTERN 
AND CHECK AC AND MQ FOR PROPER SHIFT. 

TESTS MQ=0 AFTER TEST 06S. 
INSURE MQ=0. 

TEST SR=110 AFTER TEST O65. 
CHECK STATUS BITS ON SHEET 2 

TEST LSH LEFT 1 WITH AC=0_AND 
MQ=12S2eS2. CHECK AC=1 AFTER LSH IS DONE. 

TEST MQ=SeS2e4 AFTER TEST 070. 

TEST SR=O0 AFTER TEST O76 

TEST LSH LEFT WITH VARIABLE SHIFT 
AL eh TO_37._ AC=Q_AND NQ=000001 

INITIALLY. LOAD FAULTY PATTERN INTO PROPER 
REGISTERS AND EXAMINE FAULT AREA. 

TEST M@=0 AFTER ABOVE TEST 073. 

TESTS SR =10 AFTER TEST 073. 
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LOGICAL SHIFT TESTS (CONT.) 
ERR @ REG#l REGH2 REGS 

076 

077 

100 

101 

102 

103 

104 

177304 

177304 

177304 

177304 

177204 

177304 

177304 
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177302 

177302 

177302 

177302 

177302 

177302 

177302 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

SYNC PT SYNC MNEM 

E6-1S 

E6-15 

F6-15 

E6-15 

E6-15 

E6-15 

E6-15 

ROM ACTIVE 

ROM ACTIVE 

* ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

Il 

TEST AREA 

SHEET 7,8 

SHEET 7,8 

SHEET 2 

SHEET 7,8 

SHEET? ,8 

SHEET 2 

SHEET 7,8 

COMMENTS 

TESTS AC=O0 AFTER _LSH RIGHT 16TIMES 
WITH AC=MO=0 INITIALLY. 

TESTS MQ=0 AFTER ABOVE TEST 076 

TESTS SR=36 AFTER TEST 076. 

TEST LSH RIGHT 16 TIMES WITH AC=177777 
AND MQ=0 INITIALLY. CHECKS FOR AC=0. 

TEST MQ=177777 RETER TEST 101. INSURE 
ONES ARE BEING SHIFTED INTO THE MQ AT 
E114-e2 SHEET 7. 

TEST SR=20 AFTER TEST 101. 

rest LSH RIGHT 31 TIMES WITH AC=177777 
AND MQ_= O INITIALLY. 
ZERO AT COMPLETION OF SHIFTING. 

CHECKS FOR AC EQUAL 
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177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

177314 

LOGICAL SHIFT TESTS (CONT. ) 
ERR @ REG#l REGH2 REGS 

10S 177304 177302 

106 177304 177302 

107 177304 177302 

110 177304 177302 

il 177304 177302 

lle 177304 177302 

113 177304 177302 

114 177304 477302 

115 177304 177302 

116 177304 177302 

li? 177304 «177302 

ARITHMETIC SHIFT TESTS 
ERR # REGS!  REG82 

120 177304 177302 

lel 177304 177302 

lee 177304 177302 

177314 

177314 

REG#3 

177316 

177316 

177316 

O3-NOV-76 15:41 PAGE 10 

SYNC PT SYNC MNEM 

E6-15 ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

E6-15 

E6-15 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

E6-15 

€6-15 

E6-15 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

E6-1S 

E6-15 

E6-15 

E6-15 ROM ACTIVE 

E6-15 ROM ACTIVE 

SYNC PT SYNC MNEM 

E6-15 ROM ACTIVE 

£6-15 ROM ACTIVE 

E6-15 ROM ACTIVE 

JOl 

TEST AREA 

SHEET 7,8 

SHEET 2 

SHEET 7,8 

SHEET 7,8 
SHEET 2 
SHEET 7,8 

SHEET 7,8 

SHEET 2 

SHEET 7,8 

SHEET 7,8 

SHEET 2 

TEST AREA 

COMMENTS 

TESTS MQ=00000! AFTER PBOVE TEST 104. 
ae URE THAT ZERO IS SHIFTED THROUGH AC 
AND _M 
TESTS “sreaa AT END OF SHIFT. 

TEST LSH RIGHT 16 TIMES WITH 
AC=125252 AND M@ =0 INITIALLY. 
FOR PROPER_DATA AT END OF SHIFT 
AC SHOULD EQUAL ZERO. 

TEST MQ=12SeSe AT COMPLETION OF TEST 107. 

TEST SR=e0 AT COMPLETION OF TEST 107. 

TEST LSH RIGHT 1 TIME WITH 
MQ=0 AND AC=S2S2S INITIALLY. CHECKS 
AC=2SeSe AFTER LSH COMPLETION. 

TEST MQ=100000 AFTER TEST 112. 

TEST SR=O0 AFTER TEST 112 COMPLETION. 

TEST LSH_ RIGHT WITH VARIABLE SHIFT COUNT 
FROM 30 TO 19 TIMES WITH 

TESTS MQ FOR PROPER DATA. LOAD 
FAULTY DATA PATTERN INTO REGISTERS 
AND EXAMINE MOQ FOR PROPER DATA. 

TEST SR=2e AT COMPLETION OF TEST 115. 

CHECK 

COMMENTS 

SHEET 2,6,7,8,9 TESTS ASH OPERATION UNDER VARIETY 
OF CONDI 

SHEET 2,6,7,8 

SHEET 2 

TONS LOCATED IN TABLES 
TBLA1 THROUGH TBLAI3. INSURE THAT SIGN EXTENSIO 
Ie g ROEER VIA BHEET 9 E3-E. INSURE SHEET 8 Ebe- 

EXAMINE AC & MQ AS REQUIRED. HOWEVER, AT 
THiS POINT DATA PATHS ARE PRETTY WELL 
CHECKED QUT FOR SHIFT PATTERNS. 
ERROR 120 IS FAILURE OF THE AC. LOAD 
FAILING DATA PATTERN AND DEBUG. 

teat ASH OP FOR PROPER MQ DATA UNDER 
TEST 120. 

TESTS SR FOR PROPER DATA. SR WILL INDICATE 
OVERFLOW CONDITIONS AT SR7/SRE XOR. 
He deh SHEET CONTAINS OVERFLOW DATA 



MAIN, 
DZKEDA. 

NACY11 27(732) 
Pil 

NORMALIZE TESTS 
ERR & Gel 

123 177304 

le4 177304 

125 1 
TEST 123. 

MULTIPLY TESTS 
ERR &  REG#1 

12 177304 

127177304 

130 177304 

KO1 
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REG#e 

177302 

177302 

177#02 

REG&3 

177312 

177312 

17731e 

REGS3 

177306 

177306 

177306 

SYNC PT SYNC MNEM TEST AREA 

E60-4 ROM SC ENB SHEET 2 

Fe0-4 ROM SC ENB SHEET 7,8 

£E60-4 ROM SC ENB SHEET 2 

SYNC PT SYNC MNEM TEST AREA 

E3S-S ROM PC BROY SHEET 979? 
E60-S ROM SC DEC 

E35-5 ROM PC BROY 
E60-S ROM SC DEC 

E35-S ROM PC BROY 

SEE ABOVE TEST le6 age EXPLANATION. 
INDICATES BAD M@ D 

HSV6 JQ LOADED VIA E2l-18(SHEE\O9.eHCVBOGEPS ZEROED 
AND SR7 GETS SR& INPUT. 

COMMENTS 

TEST NORMAL IZE USING TABLES 
ie Bi THROUGH i 87. GHECK THAT MUX NORI (SHT 2 

MUX _N (SHT 2 £S6-8) ARE CAUSING 
CYCLE TERMINATION. NORI=> THAT AC=140000 AND MQ 
PRIOR TO ENTERING TEST. NOR2 => THAT EITHER SC= 
Acs 160000 AND MQ=000000 OR_AC14Y NOT EQUAL ACI3 
BEFORE THE NEXT SHIFT. THE REST OF THE CIRCUITR 
PRETTY MUCH CHECKED OUT 
FAILURE AT TEST 123 INDICATES AC FAILURE. 

TEST MQ FOR PROPER DATA AT COMPLETION 
OF TEST 123. 

TEST SR= PROPER DATA AT COMPLETION OF 

COMMENTS 

TEST MULTIPLY OPERATION VIA TABLES 
TBLC1 THROUGH TBLC6. THIS TEST USES 
ALL SIGN CONVENTIONS AND DATA PATTERNS 
TO SHAKE OUT THE BUGS. TWO SYNC POINTS 
ARE NOTED BUT FURTHER POI’ | MAY BE 
WRITTEN DEPENDENT ON TYPE OF FAILURE. 
THE ALU SHEET 7,8 IS DRIVEN FROM MUXES 
ON SHEET Q THROUGH THREE DIFFERENT TYPES OF 
OPERATIONS. F=A+B aia AND F=A. SHEET 9 
USED WITH FLOW CHARTS SHOULD BE A GOOD 
STARTING POINT 
FAILURE AT THIS TEST IMPLIES BAD AC DATA. 

FAILURE HERE 
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DIVIDE TESTS 
ERR & 

i3l 

132 

133 

134 

135 

136 

137 

140 

141 

142 

REGS! 

177302 

177302 

177302 

177302. 

177304 

177304 

177304 

O3-NCV-76 15:41 PAGE le 

REG#e 

177300 

177300 

177300 

177300 

177300 

177300 

177302 

177302 

177302 

177306 

REG&3 

N/A 

N/A 

N/A 

177300 

177300 

177300 

N/A 

SYNC PT SYNC MNEM 

E39-2 

E13-10 

E13-10 

E13-10 

E13-10 

E13-10 

Eb-15 

E6-15 

E6-15 

E6-15 

ROM OVFL1 

WORD SEL 

WORD SEL 

WORD SEL 

WORD SEL 

WORD SEL 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

LOI 

TEST AREA 

SHEET 3 

SHEET 9 

SHEET 9 

SHEET 9 

SHEET 9 

SHEET 9 

SHEET 3,9 

SHEET 3 8 9 

SHEET 9 

COMMENTS 

TESTS FOR OVERFLOW ON ZERO DIVIDE 
SHOULD SET OVERFLOW FROM E74-6 SHT 3. 

INDICATES AC_WAS POS. SIGN AND THE 
N BIT WAS NOT IF ERROR OCCURED. 
CHECK THAT SR7 (£13-13) WAS ZEROED. 

ENDICATE® AC_WAS NEG. SIGN AND THE 
N BIT WAS NOT IF ERROR OCCURED. 
CHECK THAT SR7 WAS SET. 

INDICATES THAT OVERFLOW NOT SET 
WHEN AC=SeS2S & DIV=SeSeS. CHECK 
THAT SR7 WAS SET AT E13-13 SHT 9. 

INDICATES THAT SR& WAS NOT AT THE CORRECT 
BEN a cHeCk E13-15 SHT 9, SR6& SHOULD 

INDICATES THAT SR& WAS NOT SET 
CHECK E13-1S SHT 3. 

TEST OF DIVIDE OPERATION WITH TABLES 
TBLD1 THROUGH TBLD16. FAILURE 
INDICATES BRD AC DATA. REFER TO 
TABLE FOR CORRECT DATA PATTERN. 
SHEETS 3 8 9 ARE GOOD STARTING 
POINTS AS THE REST OF THE MODULE IS 
PREVIOUSLY TESTED. 

TEST FAILURE DUE TO BAD MQ DATA. 
INSURE PROPER ALU CONTROL LINES. 

FAILURE DUE TO BAD STATUS REG 
AFTER DIVIDE OP OF TEST 137. CHECK 
E13 SHEET 9 FOR PROPER OPERATION. 

THIS TESTS SUCCESIVE MULTIPLIES. 
FAILURE IN THIS AREA MOST LIKELY OUE 
TO SOME OBSCURE TIMING ERROR?? 
FAILURE DUE TO MQ NOT EQUAL 40000 
AFTER MULTIPLING M@=1 AND MUL=e2 
FOURTEEN SUCCESIVE TIMES. 
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MISCELLANEOUS TESTS ON MULTIPLY AND DIVIDE SEQUENCES 
ERR SYNC PT SYNC MNEM 

DZKEDA.P11 

REG#l REG#2 REG&3 

143 177304 177302 177306 

144 177304 177302 177306 

145 177304 177302 177300 

146 177304 177302 177300 

147 177304 17730e 177300 

159 N/A N/A N/A 

151 N/A N/A N/A 

P 1Se N/A N/A N/A 

153 N/A N/A N/A 

154 N/A N/A N/A 

15S N/A N/A N/A 

156 N/A N/A N/A 

E6-15 

E6-15 

E6-1S 

E6-15 

E6-15 

E6-15 

E6-15 

Eb-15 

E6-15 

E6-15 

E6-15 

E6-15 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

ROM ACTIVE 

Ron activ 

ROM ACTIVE 

ROM ACTIVE 

ROM ACITVE 

ROM ACITVE 
\ 

ROM ACTIVE 

MO1 

TEST AREA COMMENTS 

TEST 142. THIS FALLURE NDICATES THAT 
AC NOT EQUAL ZERO f& UCCESIVE MULT. 

TEST 142. THIS FAILURE INDICATES THAT 
SR NOT EQUAL 22 AFTER SUCCESIVE MULT. 

THIS TEST SUCCESIVE DIVIDES. MQ=40000 
INITIALLY AND IS DIVIDED BY _DIV=2 FOURTEEN TIMES 
FAILURE AGAIN PROBABLY DUE TO TIMING ERROR. 

THIS TEST FAILURE DUE TO THE AC NOT EQUAL O 
AFTER SUCCESIVE DIVIDE. 

REFER TO TEST 14S. FAILURE HERE 
INDICATES THAT THE MQ NOT EQUAL TO 
OO0001 AFTER SUCCESIVE DIVIDE. 

REFER TO TEST 145. FAILURE HERE INDICATES 
SR NOT EQUAL 22 AFTER SUCCESIVE DIVIDE. 

TEST ALTERNATE MUL/DIV OPERATION. 
MQ INITIALLY=SeSe5, THEN ALT. MUL 
AND OIV. BY 40000. 
FAILURE AT_THIS POINT INDICATES MQ 
NOT EQUAL TO SeSeS AFTER COMPLETION. 

REFER TO TEST 150. FAILURE AT THIS 
POINT AC NOT EQUAL O AFTER ALT. 
MULT & DIV. OPS. 

REFER TO TEST 150. FAILURE AT 
THIS POINT INDICATES FAILURE OF 
SR TO EQUAL ee. 

TESTS PROCESSING OF DATA. FAILURE 
INDICATES THAT THE MQ NOT=100000 
AFTER MULTIPLY OPERATION. 
MQ=1252Se AND MUL=40000 INITIALLY. 

REFER TO TEST 153. FAILURE AT THIS 
POINT INDICATES AC NOT 
EQUAL TO 165252. 

TEST DIVIDE PROCESSING. Q=000001, 
AC=25eS3 AND DIV=leSeSe INITIALLY. 
AT THIS POINT INDICATES BAD AC DATA 

REFER TO TEST 155. FAILURE AT 
THIS POINT INDICATES BAD MQ DATA. 

FAILURE 
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000066 000000 

O3-NOV-76 15:41 PAGE 14 

-LIST BIN, SEQ,LOC 

;MACRO DEFINITIONS: 

.ABS 
*DEFINITIONS: 
RO=%0 
R1=%1 
Re=%e2 
R3=%3 
RY¥=7%4 
RS52%5 

2% 
PC=%7 
KBS=177560 
KBB=177S62e 

NOP=240 
CC=177776 

-LIST MEB 
-=0 

NO1 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPE’ TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 

; TRAPPED TO PREVIOUS ADDRESS 
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QCO07e 

000076 

0006Ge 
177300 
77302 

BR
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000S70 

009001 

oe
 

177514 TS): 

BOe 
PAGE 15 

.¢2 
HALT 
+2 
HALT 

.WORD OO 

MON 
340 

CLR FLAG 
INP INIT 

MOV 81 FLAG 
IMP Int? 

177300 
177302 
177304 
177306 
177310 
177311 
177312 
177314 

MOV SILLAD.4 
MOV 8600, SP 
CLR aac 
CLR ang 
CLR ya | 
TST FLAG 
BEQ 1$ 
MOV sINNS1 RY 

1 RS. ERIAT 
MOV ADORS. SFTSWR 
CLR PASCNT 
CLR -(5P) 
MOV #751,-(SP) 
RTI 

; TRAPPED TO PREVICUS ADORESS 

; TRAPPED TO PREVIOUS ADDRESS 

:SET BIT TO ASK FOR OPTIONS 

;SOFTWARE SWITCH REGISTER 

;SET UP ILLEGAL ADDRESS RETURN 
;SET UP STACK 

;ASK FOR SW OPTIONS 
;NO 

GO GET IT 
‘STORE IT 
>CLEAR PASS COUNT 
sCLEAR PSW PRIORITY 
350 TTY CAN INTERRUPT 

REGISTER TEST FOR WRITABILITY 

MOV #0, aSC 
sta ast 

BEQ +14 

;CHECK SC FLOPS FOR O STATE 
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676 
677 sCHECK SR AND SC FLOPS FOR 1 STATE 
678 001116 012777 140477 177466 Se: ‘Mov #140477. aSC 
679 OOlle4 O17746 177462 MOV asc, -(63 
680 001130 Ove? 1b 0273 BIC #37200 (6) 
681 OOl1 726 «1404 CMP 8140477, (6)+ 
682 001140 00140S SEQ +14 
683 001142 O04S67 006324 JSR RS, ECOMP 
684 001146 00000! 1 
68S 001150 ococcde 2 
686 001152 000761 BR TS2 
687 001154 00S077 177432 CLR asc 

689 ;CHECK MQ FLOPS FOR O STATE 
690 001160 012777 900000 177420 1S3: MOV #0, aN 
691 001166 005777 177414 TST and 
6982 001172 001405 BEO +14 
&93 001/74 OO4SE7 006272 JSR RS, ECOMP 
694 001200 000001 1 
695 ODle02e 000003 3 
635 001204 000765 BR 1S3 

698 001208 122777 000036 177400 CNPB) 0s« 836, 3SRR sCHECK STATUS 36 
699 001214 001405 BEQ +14 
700 001236 OO04S67 006250 JSR RS, ECOMP 
701 O0l222 O00001 1 
702 001224 OOO004 4 
703 001226 000754 BR 1S3 

70S sCHECK MQ FLOPS FOR 1 STATE 
706 001230 012777 177777 177350 TS4: MOV 8-1, 9M0 
707 O00123% 022777 177777 177342 CMP 8-1. oM0 
708 O01044 001405 BEO 415 
709 O0l246 OO4S67 006220 JSR RS, ECOMP 
710 O012S2 000001 1 
711 001254 000005 5 
7ie 001255 000764 BR TS4 

714 OO1260 } 000042 177326 cMpB)Osés42, SRR sCHECK STATUS 42 
715 001266 001405 BE Q +14 
716 001270 OO4S67 006176 ISR RS, ECOMP 
717 001274 000001 1 
718 001276 000006 6 
719 001300 000753 BR TS4 
720 sCHECK AC FLOPS FOR O STATE 
723 001302 012777 177274 SS: MOV #0, AC 
722 001310 005777 177270 TST ant 
723 001314 001405 BEQ +14 
74 001316 OO4SE7 006150 JSR RS,ECOMP 
725 001322 00000 1 
72% 001304 reer 4 
22 00132 000765 BR TSS 

729 001330 122777 000020 177256 CNPB »s«gt20,, SR sCHECK STATUS 20 
730 00133% 001495 BE 414 
731 OO1340 OO4S67 006126 JSR RS, ECOMP 
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1 
10 
BR 

177777 |=1772e% = TSB: MOV 
17777?) 177216 ce 

006076 iSR 

ll 
BR 

ooo04%e 177204 CMPB 
BEQ 

006054 TSR 

le 
BR 

TS?7: CLR 
CPl: INC 

BEQ 
177150 MOV 
177144 CMP 

BEQ 
006022 JSR 

13 
BR 

177122 MOV 
177116 CMP 

BEQ 
005776 J5R 

14 
BR 

177777 177076 YTS8: MOV 
177777 + =177066 ce 

005746 15k 

1S 
BR 

177050 1S: CLR 
177042 TST 

BEQ 
005722 iSR 

16 
BR 

177777 177022 eS: MOVB 

DO2 

TSS 

8-1, aAC 
#-1, aAC 
+14 +1 

RS, ECOMP 

;CHECK AC FLOPS FOR 1 STATE 

;CHECK STATUS 42 

;CHECK AC AND MQ WITH ALL NUMBERS 

sFINISHED WHEN R1=0 
sLORD MQ 
sTEST MQ 

GN EXTENTION 

EXTENTION 
ai

a ss "33
 : 8 

; TEST OF BYTE SIGN EXTENTION 
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788 001564 022777 177777 177014 CMP #-1,0M0 sCHECK FOR SIGN EXTENTION IN MQ 
789 001572 001405 BEO +14 “SKIP IF OK 
730 001574 OO4S67 005672 JSR RS, ECOMP 
791 001600 000001 1 
792 BOLEGe 000017 1? 
793 O01604 000764 BR 2s 
794 001606 922777 177777 176770 CMP 8-1, aAC “CHECK FOR SIGN EXTENTION IN AC 
735 1614 140 BEQ +14 “SKIP IF OK 
738 i bls . 00S&50 IER RS, ECOMP 

798 001624 900020 20 
733 601626 000753 BR 2s 

80! 001630 105077 176752 38: CLRB = @MQ -CHECK FOR BYTE ZERO SIGN EXTENTION 
802 001634 005777 176746 TST an “CHECK FOR ZERO MQ 
803 001640 C01 405 BEQ +14 :SKIP IF OK 
804 O01642 OO4S67 00S624 JSR RS,ECOMP 
80S 001646 O00001 1 
806 001650 00002! 21 
807 O016S2 000766 BR 3$ 
808 001654 005777 1767c4 TST JAC 5 CHECK FOR ZERO AC 
809 001660 001405 BEQ +14 “SKIP IF 
810 OO1662 OO4S57 OOSECY JSR RS, ECOMP 
811 001666 000001 I 
812 001670 0000¢e2 22 
B13 001672 000756 BR 38 

815 OO1674 012777 100000 176704 4S: MOV #100000, ama ;LOAD MQ WITH LARGEST NUMBER 
816 001702 177777 176674 CNP #-1,aAC “OID IT SIGN EXTEND 
817 001710 001405 BEQ +14 -SKIP IF 0 
818 001712 OO04S67 OOSSSY JSR RS, ECOMP 
819 001716 O00001 
820 001720 O00023 23 
Bel 001722 000764 4§ 

B23 001724 112777 009200 176654 SS: MOVB #200, aM =LOAD MQ WITH LARGEST BYTE 
824 001732 022777 177777 176644 CNP 8-1, 3AC “DID IT SIGN EXTEND 
825 001740 OO140S BEQ 414 “SKIP IF OK 
B26 001742 004567 O0SS24 JSR RS, ECOMP 
827 001746 OO00001 1 
828 001750 OO000c4 24 
B29 001752 O07 eH BR | 
830 001754 177600 176624 CMP #177600, aMO sDID IT SIGN EXTEND 
831 O0i762 001405 BEQ 414 SKIP IF 
B32 001764 O04S67 oOsSD2 JSR RS, ECOMP 
€33 001770 000001 1 
894 001772 000025 25 
BS 001774 000753 6R S$ 

837 001776 012777 000077 176606 6S: MOV #77, aSC sLOAD SC WITH 
838 O0cCDO4 022777 000077 176604 CMP #77: JNOR CHECK FOR SIGN t EXTENTION 
829 002018 001405 BEQ +14 

00%567 005452 iSR RS, ECOMP 

22
22
8 

Me 3 ny 8 B 

000764 BR 6$ 
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e44 
B45 02026 
46 092032 
B47 002036 
B48 002040 
B49 OOS 
BSO 002046 
= 0020S0 

BSy 
B55 002052 
BS& O0e060 
857 O0eD6e 
BSB 
gsS9 
BBO 
861 
Bie 
B63 002065 
B64 O0207e 
B65 002076 
865 002102 
867 OOC10N 
B68 002110 
B69 002114 
870 O0e120 
871 OOelee 
B72 O0C1e5 
B73 O0c130 
874 002132 
875 00214 
876 002142 
877 O0e144 
878 002150 
879 O0e!52 
B80 o0c154 
681 002156 
BBS O021b2 
ga3 
Bay 
BBS 
BBG 
Ba7 
Baa 
B89 002164 
890 002170 
a 002172 

BM 002206 
B95 002210 
B% 002214 
B97 002216 
898 002200 
899 

e
e
e
 

ae
 

8 % N
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176560 
176560 

OCS426 

000001 176544 

000036 176452 

000001 

176414 
1764 

005256 

000036 176364 

7$: CLR asc ;CLEAR SC 
TST aNOR :CHECK NOR 
BEQ +14 
75k RS, ECOMP 

27 
BR 7s 

at HS POINT, ALL THE REGISTERS CAN HANDLE DATA OF 
ORM 

BIT #1, SFTSWR 
BEQ 44 
IMP “DIV 

LOGICAL SHIFT TEST SECTION 
TEST MQ SHIFT OF O’S LEFT 

CLR aac 
CLR amg 
MOV . 81,70 
INC ma) 
CLR asc sCLEAR SR AND SC 
MOV 40, aLSH ‘SHIFT RO TIMES LEFT 
TST - and >TEST MQ FOR '0? 
BEQ +14 “SKIP ERROR IF GOOD 
ISR RS, ECOMP 

30 
BR LOOP 
CMPB 0sés#]36, ASR sCHECK STATUS REGISTER 
BEQ 414 “SKIP ERROR IF GOOD 
ISR RS, ECOMP 

31 
BR LOOP 
CMP #16. ,%0 LAST ONE 
BNE LOOP 

TEST AC SHIFT OF O°S RIGHT 

MOV 81,40 
“0 

CLR asc ;CLEAR SR AND SC 
MOV 49 ,9LSH SHIFT R RO cone RIGHT 
TST é 
BEQ +14 ;SKIP ERROR IF GOOD 
g5R RS, ECOMP 

3e 
BR LOOP1 
CMPB #36, aSR ;CHECK STATUS REGISTER 
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00S234 

177760 

0000e3 : 
176326 

177777 

176274 

176234 

176204 

TS11: 

TSL1A: 

18: 

TEST AC SHIFT OF 1°S LEFT 

GOe 

+14 
RS, ECOMP 

LOOP] 
8-16. ,20 
LOOP1' 

;SKIP ERROR IF GOOD 

;LAST ONE 

SHIFT OF 1°S RIGHT 

RS, ECOMP 

TS11 
He), a5 

RS, ECOMP 

TSi1 

#177777,RO 
877777 Ri 

;SET MQ=-1 
CLEAR AC 
sINITALIZE SHIFT BY O 
-COMPAIR UNSHIFTED MQ TO ~1 
:SKIP ERROR IF GOOD 

;CHECK STATUS 
;SKIP ERROR IF GOOD 

; SHIFT COUNT 
:DATA PATTERN 
;SET MQ TO -1 
CLEAR AC 
:SHIFT MQ RO TIMES RIGHT 
;CHECK RESULT 
SKIP IF CORRECT 

;CHECK STATUS 
SKIP IF CORRECT 

; STEP SHE COUNT 
CLEAR CAR 
: SHIFT bara YPATTERN 
GO TO NEXT TEST IF DONE 
OTHERWISE CONTINUE 
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176144 TSle: 

176110 

TS12A: 

176046 1S: 

176024 

175756 =1TS13: 

12S2Se 

HO0e 

Re ECOMP 

S12 
#350, ,asR 

RS, ECOMP 

1S 
#311,aSR 
+14 
RS, ECOMP 

1$ 
RO 
#20, RO 
S13 

Rl 
1§ 

;SET_AC=-] 
: INITALIZE SHIFT BY O 
;COMPAIR UNSHIFTED AC TO -: 
:SKIP ERROR IF GOOD 

;CHECK STATUS 
;SKIP ERROR IF STATUS CORRECT 

;SHIFT COUNT 
:DATA PATTERN 
:SET AC TO ONES 
:SHIFT AC RO TIMES LEFT 
*CHECK RESUL 
;SKIP IF CORRECT 

;CHECK STATUS 
SKIP IF STATUS CORRECT 

;STEP SHIFT COUNT 
CHECK FOR LAST SHIFT 
GO TO NEXT TEST IF DONE 
CLEAR CARRY 
:SHIFT DATA PATTERN 
: CONTINUE 

SHIFT RIGHT OF ALTERNATE 1’S AND 0’S 

Bhesese, aa 

@LSH 
afta, Hesese 

RS, ECOMP 

T$13 

ir asrapesese 

;INITALIZE SHIFT BY 0 
;COMPAIR MQ 
;SKIP ERROR IF GOOD 
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122777 
001405 
004567 
000003 
00004S 
000747 
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0000e0 175724 CMPB 
BEQ 

004574 Jak 

4S 
BR 

177777 TS13A: MOV 
1$252S MOV 
000102 CLR 
1eSeS2 175660 18: MOV 
175666 MOV 
000064 175654 ces 

004524 JSR 

46 
BR 

175826 CMP 
BEQ 

0O4SO04 JSR 

47 
BR 

000022 INC 
177776 000014 BIC 

DEC 
177760 CMP 

BEQ 
ASR 
BR 

FLOP: 000 
; TEST AC 

175S56 TS14 CLR 
leSeSe 175546 MOV 
175S56 CLR 
175536 12eSeSe ce 

004414 JSR 

SO 
BR 

000310 175522 caee 

004372 i5k 

Sl 
BR 

0001 TSIYA: MOV 
0S2S24 MOV 
000211 177676 MOV 

Ide 

#20, d5R 

RS, ECOMP 

1513 

#-1,R0 
n526es, Ri 

alesege, , ama 

FLOR, asR 

RS, ECOMP 

1$ 
Ri, ama 
. +14 
RS, ECOMP 

FLOP 
#177776, FLOP 
RO 

;CHECK STATUS 
:SKIP ERROR IF GOOD 

;SHIFT COUNT 
DATA PATTERN 
: CLEAR COMPARATOR 
SET MQ = 125252 
:SHIFT MQ RO TIMES RIGHT 
‘CHECK STATUS 
SKIP IF CORRECT 

;CHECK DATA 
SKIP IF CORRECT 

;FLIP FLOP 

;STEP SHIFT COUNT 
; DONE? $177760,RO 

S514 *GO TO NEXT TEST IF DONE 
Ri ; SHIFT DATA PATTERN 
1 NTINUE 

STATUS COMPARATOR 
SHIFT LEFT OF ALTERNATE 1°S AND 0’S 

ang 
#125252, JAC “SET AC=125252 
aLSH -INITALIZE SHIFT BY 0 
VAC, 8125252 *COMPAIR AC 
+14 *SKIP ERROR IF GOOD 
RS, ECOMP 

TS14 
#310,3SR sCHECK STATUS 
+14 *SKIP ERROR IF GOOD 

RS,ECOMP . 

TS14 

#1. RO SHIFT COUNT 
#52524, R1 “DATA PATTERN 
#211, FLOP “SET UP STATUS COMPARATOR 
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O3-NOV-76 15:41 

125252 
175462 
177660 

004320 

175420 

004300 

000101 
100000 

000017 

1754S2 18: 

17S4S0 

177614 2S: 
177764 

175244 
175334 
175342 
175320 

175300 

175264 

175234 
175224 
17S23e 

PAGE 23 
J0e 

sleSeSe, JAC ;SET AC = 1eSeSe 
RO. aLSH “SHIFT AC RO TIMES LEFT 
FLOP, aSR CHECK STATUS(211 W/CARRY, 110 W/O CARRY) 
+14 “SKIP IF STATUS CORRECT 
RS, ECOMP 

1$ 
R!, JAC sCHECK DATA 
444 “SKIP ERROR IF GOOD 
RS, ECOMP 

1S 
#101. FLOP FLIP FLOP 
8100000, 28 

CLEAR CARRY 
RO “STEP SHIFT COUNT 
#17. RO > DONE? 
S15 GO TO NEXT TEST IF DONE 
Ri “SHIFT DATA PATTERN 

;CLEAR CARRY 
1§ ; CONTINUE 
MQ SHIFT INTO AC 

sTEST OF LOGICAL SHIFT 
#0, 240 “LOAD MQ WITH O 
#0; dAC ‘LOAD AC WITH O 
#16. aLSH *LOAD SHIFT COUNT (LSH) WITH 16. 
#0, aAC *COMPARE AC WITH O 
+44 *GO TO ERROR IF BAD 
RS, ECOMP 

TS1S 
#0, dMQ ;COMPARE MQ WITH 0 
+44 -GO TO ERROR IF BAD 
RS, ECOMP 

TS1S 
#36, aSR ;COMPARE SR WITH 36 
414 “SKIP ERROR IF GOOD 
RS, ECOMP 

TS15 

sTEST OF LOGICAL SHIFT 
#-1,9M0 “LOAD MQ WITH -1 
#0, AC “LORD AC WITH O 
#i6.,alSH "LOAD SHIFT COUNT (LSH) WITH 16. 
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177777 

004070 

000000 

OO4O46 

000150 

004024 

000008 

003626 

175210 

175170 

175154 

175060 

175044 

175014 
175004 
175012 
174770 

174750 

2s: 

38: 

RS, ECOMP 

1$ 
#0, aMQ 
+44 
RS, ECOMP 

1§ 
#150, ,0SR 

RS, ECOMP 

1$ 

rood, Hac 

RS, ECOMP 

2g 
#0, 3M0 
+14 
RS, ECOMP 

es 
atl, ,@SR 

RS, ECOMP 

es 

wlesere ,0MQ 

ae. 3LSH 
Hlesese, JAC 

fe, ECOMP 

3S 
#0, JMa 
444 
RS, ECOMP 

;COMPARE AC WITH -1 
G0 TO ERROR IF BAD 

;COMPARE MQ WITH O 
GO TO ERROR IF BAD 

;COMPARE SR WITH 150 
SKIP ERROR IF GOOD 

; TEST OF Logit SHIFT 
LOAD MQ WITH 
;LOAD AC _WITH o 
LOAD SHIFT COUNT (LSH) WITH 31. 
:COMPARE AC WITH 100000 
GO TO ERROR IF BAD 

;COMPARE MQ WITH O 
G0 TO ERROR IF BAD 

;COMPARE SR WITH 111 
SKIP ERROR IF GOOD 

;TEST OF LOGICAL SHIFT 
SLOAD MQ WITH 1eS2Se2 
;LOAD AC WITH O 
; LOAD SHIFT COUNT (LSH) WITH 16. 
;COMPARE AC WITH 1eS2Se 
GO TO ERROR IF BAD 

;COMPARE MQ WITH 0 
GO TO ERROR IF BAD 
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le22 OO4OS4 
004040 

O3-NOV-76 15:41 PAGE 2S 

000110 

003604 

174544 

003424 

000000 

003402 

000010 

174734 

174704 
174674 
174702 
174660 

174640 

174624 

174564 
174SS4 

174S24 

174510 

4§; 

TS1SA: 

1§: 

LOe2 

3$ 
W110, aSR 

Re, E COMP 

3$ 

wlescre, ame 
#0, aAC 
#1; 0LSH 
#1 gAC 

RS, ECOMP 

4§ 
Wesel, aM 

RS, TECONP 

4§ 
#0,aSR 
+ 4 

RS, ECOMP 

4§ 

.¢ 
RS ,ECOMP 

1§ 
#0, ama 

RS, ECOMP 

1§ 
#10,aSR 
+14 

;COMPARE SR WITH 110 
:SKIP ERROR IF GOOD 

;TEST OF LOGICAL SHIFT 
LORD MQ fat 12e52Se 
“LORD AC WITH O 
:LOAD SHIFT COUNT (LSH) WITH 1 
:COMPARE AC WITH 1 
GO TO ERROR IF BAD 

;COMPARE MQ WITH S2524 
GO TO ERROR IF BAD 

;COMPARE SR WITH O 
SKIP ERROR IF GOOD 

; TEST OF LOGICAL SHIFT 
;SHIFT COUNT 
:DATA PATTERN 
SET MQ = 1 
sSET AC = 0 
i SHIFT Ma INTO AC RO TIMES 

SKIP ERROR IF GOOD 

;1S MQ CLEARED? 
:SKIP ERROR IF CLEARED 

;CHECK STATUS 
;SKIP ERROR IF CORRECT 
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1236 OC4106 O04S67 003360 JSR RS ,ECOMP 
1237 OO4l12 000003 3 
1238 OC4114 000075 75 

et pease race BR i TEP SHIFT COUNT 
ede Botts. BS3568 oonog7 MT pg i ONE 
1o42 004126 901403 BEQ S16 CO. 70 NEXT TEST IF DONE 
1043 004130 o00e4! CLC -CLEAR CARRY 
1044 004132 O06101 ROL RI ;SHIFT DATA PATTERN 
1245 904134 000727 BR 1$ : CONTINUE 

1247 : TEST OF AC SHIFT INTO MQ 
1248 
1249 
1250 
1251 -TEST OF LOGICAL SHIFT 
1252 004136 012777 OO0000 174442 TS16: MOV #0, 9M0 “LUHD MQ WITH 0 
1253 OO4144 O12777 OO0C0D 174432 MOV #0°9AC LOAD AC WITH O 
1054 O041S2 Ole777 177760 174440 MOV #-16..3LSH ‘LGAD SHIF THOT (LSH) WITH -16. 
1055 004160 O2e777 OO0000 174416 CMP #0, anc :COMPARE AT WITH O 
1256 004166 001405 BEQ +4 GO TO ERROR IF BAD 
1257 004170 OO4S67 003276 JSR RS, ECOMP 
1258 004174 000003 3 
1259 004176 000075 76 
1260 004200 000755 BR TS16 
1261 OO4202 022777 OO0D00 174376 CMP #0, MQ sCOMPARE MQ WITH O 
lebe OO4210 001405 BEO +14 *GO TO ERROR IF BAD 

004212 004567 003254 JSR RS, ECOMP 
1264 004216 000003 3 
1265S 004220 000077 77 
1266 004222 000745 BR TS16 
1267 OO4224 122777 000036 174362 CMPB  —s- #36, ASR COMPARE SR WITH 36 
1268 OO4232 001405 BEQ +14 SKIP ERROR IF GOOD 
1269 004234 O04S67 003232 JSR RS, ECOMP 
1270 oo4e4o c0c003 3 
1271 OO4e42 000100 100 
1272 OO4e44 000734 BR TS16 
1273 
1274 
1275 TEST OF LOGICAL SHIFT 
1276 OO424 012777 OO0000 174332 1S: MOV #0, 3M0 ;LOAD MQ WITH O 
1277 004254 012777 177777 17432e MOV #-1.3AC LOAD AC WITH -1 
1278 GO4262 012777 177760 174330 MOV #-16., OLSH "LOAD SHIFT COUNT (LSH) WITH -16. 
1279 004270 022777 OO0000 174306 CMP #0, aAe *COMPARE AC WITH O 
1280 O04276 601405 BEQ +14 >GO TO ERROR IF BAD 
1281 004300 OO4S67 003166 ISR RS, ECOMP 
1282 004304 000003 3 
1283 004306 OO0101 101 
1284 004310 000756 BR 1$ 
1285 OO4312 O22777 177777 174266 CMP #-1, 30 sCOMPARE MQ KITH - 
1286 004320 001405 BEQ +14 *GO TO ERROR IF BAD 
1287 004322 004567 003144 ISR RS, ECOMP 
1088 004326 000003 3 
1289 004330 000102 102 

BR 1§ 
1291 004334 122777 000020 174252 CMPB #20,aSR ;COMPARE SR WITH 20 



MAIN. 
DZ2KEDA.P 

1308 

W
O
I
G
G
W
I
G
I
G
W
W
G
I
L
)
 

o
t
o
 
M
O
P
E
D
 

O
S
 

W
O
N
O
U
L
F
C
U
I
M
U
H
 OC
 

Q
a
 

Sm
o 

Pa
ne
 

fa
-0
 
G
0
 

Ha
e 

H-
me

 
G
2
 

Ho
me
 
H
w
 

f
a
s
 

f-
22
 
H
o
 

fa
ut
 
Ha

w 
He

-2
 
§-

2 
O
e
 

BR
 

1327 

MACYL1 27(732) 
ll 

004574 000734 

O3-NOV-76 15:41 PAGE 27 

003122 

000000 

o00000 

003056 

000001 

003034 

000023 

003012 

o0coc0 
leSeSe2 
177760 
ooc000 

002746 

125252 

002724 

000020 

002702 

174222 eS: 
174212 
174220 
174176 

174156 

174142 

W741le 3S: 
174102 
174110 
174066 

174046 

174032 

BrQ 
JSR 

NO2 

+14 
RS,ECOMP 

1§ 

80 ang 

s3!° AS LSH 
#0, gnc 

RS, ECOMP 

es 
#1, aM0 
+14 
RS, ECOMP 

es 
#23,aSR 
+14 
RS,ECOMP 

es 

#0, MQ 
#125252, JAC 
#-16..3CSH 
#0 sat 

RE, ECOMP 

3$ 
Wlesese, ,OMQ 

RS, ECOMP 

3$ 
we), ask 

RS, ECOMP 

3$ 

;SKIP ERROR IF GOOD 

;TEST OF LOGICAL SHIFT 
LORD MQ WITH O 
; LOAD AC WITH -1 
;LOAD SHIFT COUNT (LSH) WITH -31. 
:COMPARE AC WITH O 
:GO TO ERROR IF BAD 

:;COMPARE MQ WITH 1 
;GO TO ERROR IF BAD 

;COMPARE SR WITH 23 
SKIP ERROR IF GOOD 

;TEST OF LOGICAL SHIFT 
“LOAD MQ WITH O 
LOAD AC WITH 125252 
“LOAD SHIFT COUNT (LSH) WITH -16. 
:COMPARE AC WITH O 
:G0 TO ERROR IF BAD 

;COMPARE MQ WITH 125252 
GO TO ERROR IF BAD 

;COMPARE SR WITH 20 
:SKIP ERROR IF GOOD 

; TEST OF LOGICAL SHIFT 
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1948 OONS7E 01277 
1349 004604 012777 
1350 04612 912777 
1351 04620 022777 
1352 OOME25 001405 
1353 004630 O04S67 
1354 OO4634 900003 
1355 004639 000112 
1356 004640 000; 
135° DO4642 022777 
1358 004650 001405 
1359 O046S2 004557 
1360 04656 900003 
1361 004660 000113 
1362 004662 000745 
1363 OO04664 122777 
1364 004672 001405 
1365 OO4674 OC4S67 
1366 004700 900003 
1367 004702 000114 
1368 OO4704 000734 
1369 
1370 
1371 004706 012700 
1372 004712 Ole701 
1373 OON716 Ole777 
137% 904724 012777 
1375 DoN732 (010077 
1376 004736 022777 
1277 DMZ 001405 
1378 OMM746 00456 
i273 004752 000003 
1380 OON754 000115 
1381 004756 000757 
1382 004760 020177 
1363 “M764 001405 
1324 LM7bE 004567 
1385 OON77e 000093 
138 OON774 900116 
1387 004776 00074 
1388 O0S000 122777 
1389 005006 001405 
1390 005010 004567 
1391 005014 000003 
1332 005016 00117 
1334 Qosce2 | bosees 
1332 OOS0eN | G22700 
13% 005030 001403 
1397 005032 O000e41 
1398 005024 006101 
1399 005036 0007e7 
1400 
1401 
1402 005040 012701 
1403 005044 005000 

O3-NOV- 

009090 
CSeSeS 
L7r?7? 
OeSeSe2e 

002636 

177755 

014224 

BO3 
TG 15:41 PAGE 28 

174002 4S: MoV #0 sLOAD MQ WITH O 
173770 MOV seseos aac ‘LOAD AC WITH S2S25 
174009 MOV 8-1. oLSH “LOAD SHIFT COUNT (LSH) WITH -1 
173756 CMP n2ebs) BAC “COMPARE AC WITH 2S5e52 

BE GO TO ERROR IF BAD 
ISR Rs. tS COMP 

He ug 
173736 CMP #109900, ama :COMPARE MQ WITH 100000 

BEQ "GO TO ERROR IF BAD 
SR RS. dE COMP 

113 
BR 4§ 

173722 CMPB s«a8'0,, aS :COMPARE SR WITH O 
BEQ 444 “SKIP ERROR IF GOOD 
IER RS, ECOMP 

114 
BR 4S 

TEST OF LOGICAL SHIFT 
TS16A: MOV 8177742, RO :SHIFT COUNT 

MOV 82,R1 :DATA PATTERN 
173662 1S: MOV 80/20 LOAD MQ WITH 0 
1736S2 MOV #160000, aac “LOAD AC WITH 100000 

MOV RO, a SH :SHIFT AC INTO MQ RO TIMES 
173640 CMP #0 aAc “RC CLEARED? 

BEQ +14 “SKIP ERROR IF CLEARED 
ISR RS, ECOMP 

115 
BR 1$ 
CMP R1, amo -CHECK DATA 
BEO +44 “SKIP ERROR IF GOOD 
JER RS, ECOMP 

116 
BR 1S 

173606 CMPBsés?2, aSRR sCHECK STATUS 
BEQ 419 “SKIP ERROR IF GOOD 
JSR RS, ECOMP 

117 
BR 1$ 
INC RO sSTEP SHIFT COUNT 
CMP 8177755 ,RO ; DONE? 
BEQ S17 GO TO NEXT TEST IF DONE 
CLC >CLEAR CARRY 
ROL Ri sSHIFT DATA PATTERN 
BR 1§ > CONTINUE 

AT THIS POINT, LOGICAL SHIFT WORKS? 
ts17; MOV #TBLAl,81 -SET POINTER 

CLR RO :CLEAR SHIFT COUNT 
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1404 OO0SO46 

Ibe Bos0e 
1407 00S 
1408 O0SC66 
14909 OOSO74 
1410 O0S076 
1411 Q0S104 
4ie O0Sll2 
1413 005120 
1414 00S1e6 
4415 00$130 
1416 OOSIN 
1417 00S136 
1418 poet tg 
1419 00S) 
$420 005150 
1421 O0SiS2 
1422 005156 
i823 005160 
1424 005162 
1425 005164 
1426 005172 
1427 OOS174 
1428 005200 
14239 O0Se0e 
1430 O0SeD4 
1431 O0S206 
1432 005210 
1439 005214 

Ng Qose2s Nae boseee 
1437 O0S224 
1438 O0S226 
1439 O0S226 
1440 005226 
1441 005230 
1442 O0S2e32 
1443 O00S234 
1444 
L445 
1446 005236 
1447 005240 
1448 =O0SS44 
1449 00SeS2 
1450 005256 
1451 005260 
i O0S264 
1 00S27e 
pe 005274 

vez OOS 
1457 005314 
1458 005322 
1459 005324 

CO3 
O3-NOV-76 15:41 PAGE 29 

oooopo 000144 1S: MUV #0, CCNT -SET LOAD COUNT 
o0S22e MOV #PAG Re -SET LOAD ADDRESS POINTER 

es: MOV RLI4, (R2)+ LOAD PARAMETERS 
000132 INC CCNT “INCREMENT LOAD COUNT 
oco006 000124 CMP 86, CCNT “FINISHED LOADING? 

BNE 2s =NO! KEEP ON LOADING 
000120 173502 3S: MOV PMG, aMQ ; LOAD MO 
OOOLI4Y 173472 MOV PAC; JAC *LOAD AC 
000110 173502 MOV PASH, JASH ;LOAD SHIFT FACTOR 
OO0104 173456 CMP ACCP’ JAC “COMPARE AC 

BEQ 6414 :SKIP ERROR IF GOOD 
002336 JSR RS, ECOMP 

120 
BR 3$ 

000064 173436 CMP MQCP, ama sCOMPARE MQ 
BEQ +14 -SKIP ERROR IF GOOD 

002314 ISR RS, ECOMP 

121 
BR 3$ 

oo0044 173422 CMPB ss SRP, aSR sCHECK STATUS 
BEQ +14 :SKIP ERROR IF CORRECT 

002272 JSR RS, ECOMP 

122 
BR 38 
INC RO -STEP SHIFT COUNT 

000015 CMP 81S. RO : DONE? 
BEQ 1518 GO TO NEXT TEST IF DONE 
BR 1S : CONTINUE 

CCNT: O00 "LOAD COUNTER 
ooo *MQ PARAMETER 

PAC "AC PARAMETER 
POIV “DIV PARAMETER 
PUL ;MUL PARAMETER 

ooo ASH PARAMETER 
acce: 000 "AC COMPARATOR 
MOCP: 000 =MQ COMPARATOR 
SRCP: 000 -SR COMPARATOR 

AT THIS POINT, THE ARITHMETIC SHIFT WORKS 
tsig: CLR RO CLEAR CYCLE COUNT 

4460 MOV #TBLB1,R1 *LOAD POINT 
eee 17774 18: MOV #0, CCNT -SET LOAD CBRNT 
00S222 MOV sPhQ. Re *LOAD ADORESS POINTER 

2s: MOV (R14, (R2)+ LORD PARAMETERS 
177734 INC CCNT INCREMENT LOAD COUNT 
000006 177726 CMP 86, CCNT * DONE? 

BNE 2s" *NO1 CONTINUE LOADING 
177722 173304 3%: MOV PMG, aN@ “LOAD MQ 
177716 173274 MOV PAC: JAC -LOAD AC 
17 CLR anor : START NORMALIZE 
177710 173262 CMP ACCP, JAC ‘COMPARE AC 

BEQ 414 :SKIP ERROR IF GOOD 
002142 JSR RS, ECOMP 
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000123 

O3-NOV-76 15:41 PAGE 30 

177464 

001712 

173e4e 

173224 

173202 

177536 

173114 
173110 
173076 

173056 

173042 

BEQ 

Ca
le

 
Er
 g

es 

DO3 

3$ 
nacp, ame COMPARE MQ 

-SKIP ERROR IF GOCD 
RS, ECOMP 

SRCP, aSC sCHECK STATUS 
14 “SKIP ERROR IF GOOD 

RS, ECOMP 

3$ 
RO sSTEP CYCLE COUNT 
#7, RO sDONE? 
1s!9 :GO TO NXT TEST IF DONE 
1S : CONTINUE 
re SFTSWR 
ey 

MULTIPLY 

RO CLEAR CYCLE COUNT 
#TBLC1,RI ;LOAD POINTER 
CCNT *SET LOAD COUNT 
sPMQ.R2 *LOAD ADDRESS POINTER 
(R14, (Re)+ *LOAD PARAMETERS 

: INC REMENT LORD COUNT 
: DONE? 86, CCNT 

2s 2NO! KEEP LOADING 
PMQ, oMG *LORO Mi 
PMut , LOAD ri 
ACCP, SAC : COMPARE A 
414 : SKIP RE RGR IF GOOD 
RS, ECOMP 

3$ 
MOCP, aMG COMPARE MQ 
414 >SKIP ERROR IF GOOD 
RS, ECOMP 

SRCP, aSR CHECK STATUS 
+14 “SKIP ERROR IF GOOD 
RS, ECOMP 

3S 
RO -STEP CYCLE COUNT 
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0000068 CMP 
BEO 
BR 

: TEST OF 

173005 TS20: CLR 
172772 CLR 
173000 ROLB 

BVS 
001650 zsh 

13: 
BR. 

172750 TSi 
BMI 

172782 ROL8S 
BPL 

001622 g5k 

132 
BR 
BR 

172730 -MIN:  ROLB 
BNI 

HLT: 
001600 gsh 

133 
BR 

ire7Ue TS20A: CLR 
172672 MOV 

0S2S25 172662 MOV 
172670 ROLB 

BVS 
001540 g5h 

134 
8R 

172640 TST 
BMI 

172642 ROLB 
BPL 

001S5i2 Z5R 

135 
8R 
BR 

172620 -MINI: ROL8S 
BMI 

METI: 
001470 gor 

E03 

#6, RO 

1$ 
DIVIDE 

; TEST OF DIVIDE 
aa ;LOAD MQ 
aDIVv ;LOAD DIV WITH O AND DIVIDE 
dsr ;SHIFT OVERFLOW BIT INTO PS 

;SKIP ERROR IF GOOD 

aac CHECK AC’S SIGN 

asR SET APROPRIATE N AND V BITS 

RS,ECOMP 

TS2e0 
TS20A 
dSR 
414 

RS, ECOMP 

TS20 

CHECK AC’S SIGN 

ase SET APROPRIATE N AND V BITS 

asR ;SET RPROPRIATE N AND V BITS 

RS ,ECOMP 

* DONE? 
TS20 GO TO NEXT TEST IF DONE 

: CONTINUE 

;SET APROPRIATE N AND V BITS 
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1572 OO06004 000136 136 
1573 006006 000734 BR TS20A 
1574 096010 coSO00 TS20B: ¢LR RO CLEAR CYCLE COUNT 
1575 OOs0le Ol2e701 014714 MOV 8TBL01,Ri LOAD POINTER 
1576 OO06CI6 O0S06? 177176 1S: CLR CCNT >SET LOAD COUNT 
1577 QosGee Ole702 O0S22e2 MOV #PMQ, Re *LOAD ADDRESS POINTER 
1578 OO60C6 Olelee 2s: MOV (RL)4, (R2)+ LOAD PARAMETERS 
1579 006030 O0526? 177164 INC CCNT “INCREMENT LOAD COUNT 
1580 006034 ? 000006 177156 Cup 86, CCNT : DONE? 
1581 O06042 001 BNE 2s NO! KEEP LOADING 
1582 OO6044 O16 177152 172534 3S: NOV PMQ, MO LOAD MG 
1583 O060S2 016777 177146 172524 MOV PAC; aAC “LOAD AC 
1584 006060 016777 177142 172514 MOV POIY, DIV "LOAD DIV AND DIVIDE 
1585 Q06066 026777 177136 172510 CMP ACCP’ Ac “COMPARE AC (REMAINDER) 
1595 OO6074 001405 BEQ +14 “SKIP ERROR IF GOOD 
1587 006076 OO04S57 001370 JSR RS, ECOMP 
15°8 006102 OO0O04 y 
1589 005104 900137 137 
1590 6105 000756 BR 3$ 
1591 W110 026777 177116 172470 CMP MOCP, aMO “COMPARE MQ (QUOTIANT) 
1592 006116 001405 BEQ +14 SKIP ERROR IF GOOD 
1593 006120 OO4S67 001346 JSR RS, ECOMP 
1594 006124 000004 4 
1595 006126 O00140 140 
159 006130 OOU74S BR 38 
1597 006132 126777 177076 172454 CMPB —s- SRC, aSR CHECK STATUS 
1598 006140 001405 BEQ ~+14 “SKIP ERROR IF GOOD 
1599 006142 OO4S67 001324 JSR RS, ECOMP 
1600 006146 900004 4 
1601 006150 OOO0141 141 
1602 006152 O00734 BR 3$ 
1603 006154 00S200 INC RO -STEP CYCLE COUNT 
1604 006156 622700 CMP #20, RO : DONE? 
1605 O06162 OO!4O! BEQ TSel -GO TO NEXT TEST IF DONE 
1606 O06164 000714 BR 1s : CONTINUE 
1607 “TEST OF SUCCESIVE MULTIPLIES 
1608 006166 012777 172412 TS2l: MOV #1, 30 . 
1699 006174 012777 172406 MOV 82, oMUL sFOURTEEN MULTIPLIES 
1610 012777 172400 MOV $2, OMUL 
1611 O06210 012777 172372 MOV 82, 
1612 006216 012777 172364 MOV 82, oMUL 
1613 OCs224 O1e77? 172356 MOV 82, aMUL 
1614 O0ece32 012777 172350 MOV 82, MUL 
1615 O06240 012777 1702 MOV #2, 
1616 O06e4% 012777 172334 MOV $2, OMUL 
1617 O062SH 012777 172326 MOV #2, OMUL 
1618 OO06262 012777 172320 MOV 82, OMUL 

toon peesye DLS77 17eahe Hyg 
1621 pecs pera 17530 MOV $5° Hut 
léce 006312 012777 17 MOV #2, MUL 

1624 006326 172260 CMP #40000, aMe 
1625 D062 001405 BEQ +14 
1626 O04S6 JSR RS, ECOMP 
1627 006334 6 
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172236 

OC1116 

0000ee 

001074 

172224 
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172022 

172006 

171722 

TSee: 

TS23: 

142 

GO3 

TS2l 
aac 
+14 
RS, ECOMP 

! 
#22, OSR sCHECK STATUS 22 

RS, ECOMP 

TS2k 
-TEST OF SUCCESIVE DIVIDES 

840000, MG 
#2, 0014 sFOURTEEN DIVIDES 

aAc 

T 
tee, aSR ;CHECK STATUS 22 

TSe2 
; TEST OR ALTERNATE MUL AND DIV 

#52525, INQ 
#40000, dMUL ;FIVE MULTIPLIES AND 
#40000, é0IV ;FIVE DIVIDES 
#40000, eMUL 
#40000, DIV 
#40000, aMUL 
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Q40000 171706 MOV 
O40000 171706 MOV 
Q40000 171672 MOV 
040000 17167e MOV 
040000 171656 MOV 

OS2eSeS 171654 CMP 

000S32 J5R 

171632 TST 

000S le JSR 

000dee 171620 CMPB 

000470 JSR 

BR 

171$72 TSe4: MOV 
12S2Se MOV 
040000 

100000 CMP 

000426 JSR 

BR 
16S2Se2 CMP 

BEQ 
000406 JSR 

10 
154 
BR 

171510 TSeS: MOV 
oo0001 MOV 
025253 MOV 
leS2S2 MOV 

000001 CMP 

000340 JSR 
ll 

HO3 

#40000, aDIV 
#40000, oMUL 
#40000, d01V 
#40000, dMUL 
#40000, s0IV 

#52525, aNd 
+14 
RS, ECOMP 

TS23 
a@AC 
.%14 
RS, ECOMP 

TS23 
22 ,aSR 
+14 

sCHECK STATUS 22 

RS, ECOMP 

7523 
; TEST OF FAST PROCESSING OF DATA 

MQ. %0 “SET UP POINTER 
#125252,(0)+ LOAD MO 
#40000, to) -LOAD MUL 
-(0),%4 -SAVE MQ 
-(0)'%2 “SAVE AC 
(0)+ 
1, #100000 CHECK MQ 

RS, ECOMP 

TS24 
ve, ales25e CHECK AC 

RS, ECOMP 

TS24 

;SAVE WITH DIVIDE 

#1°(0) sLOAD MQ WITH 1 
#25253, -(0) “LOAD AC WITH 25253 
lesede, -(0) * DIVIDE 

(O)+, x1 ;SAVE THE AC IN RI 
(0), 42 *SAVE THE MQ IN Re 
“1, bl “TEST THE AC 
+44 
RS, ECOMP 
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100000 

000320 

177640 
000100 

000046 

000240 

170310 

177560 

177560 

170150 

1S5 
BR TS25 
CMP %2, #100000 
BEO +14 
ISR RS, ECOMP 

156 
BR TS2eS 

-DEV= N PASCNT 
iM 435 PASCNT 
BEQ 1$ 

2s: IMP G1 

MOV #ENMES RY 
JSR RS PRINT 
CLR PASCNT 
MOV asi2, RO 
BEQ SEND . 
RESET 

SENDAD: JSR 
240,240, 245 

SEND1: JNP’ #861 
PASCNT: 000 

; ERE OK 
“COMMAND DECODER 

MON: BIC #100, KBS 
MOV KBB. MND 
BIC #177600, CMND 
BIT #200, aaPSR 
BEQ .-6 
MOV CMND. PBR 

MONA: CMP @’P CMND 
BEQ PCHAG 
CHP 8’S CMND 
BEQ STOP 
CMP #’C, CMND 
BEQ Cont 
CMP #’R. CMND 
BEQ RETURN 

ILLCMO: 
MOV sILMES RY 
JSR PRIAT 
BIT w2t6, a KeS 
BEQ 
JMP hon 

STOP: 
BIT #200, 28KBS 
£Q .-6 
MP MON 

CONU: BIS #100,KBS 
RTI 

.TEST THE MO 

NCR EAE eS? PASS COUNT 

:YES! GO REPORT END OF PASS 
NO! CYCLE THRU TESTS AGAIN 

;ZERO PASS COUNTER 
jGET MONITOR RODRESS 

;GO TO MONITOR 
SAVE ROOM FOR ACT11 
: RETURN 
:PASS COUNTER 

;OISABLE FURTHER INTERUPTS 
: SAVE COMMAND 
CLEAR UNUSED BITS 

;1S_IT A PARAMETER CHANGE? 

sesh A STOP? 

YES A CONTINUE? 

ety A RETURN? 
; YES! 

;BETTER LUCK NEXT TIME! 

;GOT IT! 
SENABLE PI 
CONTINUE TESTING 
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000034 

007430 

007444 

000000 

00 

bo7ee4 000042 

cocces 000064 

ooo003 000052 

00cce1: coco4e 

000260 
occco7 od000e4 

000032 
000010 000006 

002334 
007670 177552 
013642 

RETURN: ns 

18: 

es: 

3S: 

ET: 
ETYP3P: J 
ETYPYP: 
ETYPSP: 
ETYPEP: 
ETYP7P: 
ETYPSP: 
ETYPSP: 
ETYPI: 

JO3 

STRO,RO 
(SP)+, (SP)+ 
-(SP) 
#1$,-(SP) 

RS 
(SP)+, (SP)+ 
-(SP) 
#1$,-(SP) 

@PARCHN 

RO, STRO 
(RS)+ ET 

(R3)+.ADDRS 
RS, OCTAS 
RS’ PRINTS 

l 

E 
SETYP!,PARCHN 
#EMESY, RY 

SSENDAD, da4e 

;RESTORE RO 
;POP THIS INTERRUPT OFF THE STACK 

;RETURN FROM ERROR 
;POP THIS INTERUPT OFF THE STACK 

;GO_ GET NEW PARAMETERS 
;PARAMETER CHANGE RETURN ADDRESS 
;RO STORAGE 
;REGISTER 1 ADDRESS 
;REGISTER 1 STATIC DATA 
;REGISTER 2 ADDRESS 
;REGISTER 2 STATIC DATA 
;REGISTER 3 AODRESS 
;REGISTER 3 STATIC DATA 
5 COMMAND STORAGE 
;SAVE RO 
;STORE ERROR TYPE 

; TYPE ERROR NUMBER 

;BR IF NO 

sMHAT TYPE ERROR IS IT? 
tIT’S A TYPE 5 
:1T'S GREATER THAN 5 
IS IT A 3? 
YES! 
MUST BE A TYPE 4 
TIS IT A 1? 
> YES! 
;MUST BE A TYPE 2 AT THIS POINT 
;IS IT Q 7? 
sYES! 
s;MUST BE_AN 8 OR 9 
sIT'S A TYPE 6 
-1S IT A TYPE 8? 
;YES IT IS! 
;MUST BE A9 CAUSE THAT’S ALL SHE WROTE! 
;ERROR TYPE STORAGE 

;LOAD PARAMETER RETURN 
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1852 007702 
1853 007706 
1854 007714 
1855 007720 
18 0077; 
18 D077. 
1858 007736 
1859 007742 
1860 007750 
1861 007754 
1862 007760 
1 007764 
1864 007770 
1865 007774 
1866 010002 
1867 010006 
1868 010012 
1869 010916 
1870 010022 
1871 010026 
1872 O10034 
1873 O100% 
1874 O10042 
1875 O100S0 
1876 019056 
1877 
1878 010060 
1879 010060 
1680 010064 
1881 016070 
1882 010076 
1883 010102 
1634 010106 
1885 010112 
1885 O10116 
1887 010122 
1839 O10126 
1689 010132 
1890 010140 
1891 610140 
1892 010144 
1893 O101SO0 
1894 010154 

| 1895 g10l162 
189% 010165 
1897 010172 

| 1698 010176 
1899 010204 

: 1900 010210 
1901 010214 
1992 010220 
1903 010226 

, 1904 O10232 
' 1995 0102 

1906 010242 
1907 010246 

27(732) O3-NOV-76 15:41 

003204 
170674 

002646 
003016 

167310 

003056 

003040 

003022 

1774Se 

177560 

167510 
177376 

002674 

177310 

177272 

177252 

177232 

PAGE 37 

18: 

ETYPe: 

ETYPe2A: 

KO3 

RS PRINT 
amd, ADDRS 

-GET IT 
ADDRS REGI “SAVE IT 

K ;CLEAR BUFFER 
#200, aaKBS 

KBB ;CLEAR BUFFER 
#100,KBS ‘ENABLE PI 
SETSUR, @REGL -DO FUNCTION 

RS’ PRINT! 
BETYP2A,PARCHN ;LOAD PARAMETER RETURN 

RS ASCAL GET IT 
ADORS. REG! SAVE IT 

OMES! Ri 

RS; ASCAL GET IT 
RDORS .REGID SAVE IT 

AMES? 

GET IT 
ADORS. REG2 SAVE IT 

RS, PRINT 
KBB CLEAR BUFFER 
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1908 010eS2 032737 O00e00 177560 BIT 
1909 010260 001774 BEQ 
1910 O10262 005067 167274 CLR 

#200, daKBS 

KBB ;CLEAR BUFFER 

| 
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052767 

012767 
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0100 1 
177156 1771Se 

0316 1 

002564 
010372 177056 

1$: 

M03 

#100,KBS “ENABLE PI 
REGIO, JREGL ‘DO FUNCTION 
SETSHR, aREGE 

#EMESS, PY 
RS PRINT 
STRO, ADDRS 
RS, OCTAS 
RS’ PRINT 

RS’ PRINTI 
8ETYP3A,PARCHN :LOAD PARAMETER RETURN 
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1927 010372 ETYP3A: 
1908 010372 012704 013304 MOV #AMES1 RY 
1909 010376 O04S67 002510 JSR RS, PRINT 
1930 010402 004567 002106 JSR RS, ASCAL GET IT 
1931 O10%06 016767 OC2360 177040 MOV ADORS REGL SAVE IT 
1932 O10414 O12704 013447 MOV #0mMES1 RY 
1933 010420 904567 002466 JSR RS, PRIAT 
1934 010424 004567 002064 JSR RS; ASCAL GET IT 
1935 O10430 016767 002336 177020 MOV ADDRS. REGID SAVE IT 
1936 O10436 012704 013345 MOV #AMES2, RY 
1937 O10442 O04S67 002444 JSR RS, PRINT 
1938 O10446 004567 OOe042 JSR RS: ASCAL -GET IT 
1939 Ol104S2 016767 002314 177000 MOV ADORS REG2 SAVE IT 
1940 O10460 012704 013447 MOV #0MES] RY 
1941 O10464 OO04S67 O0eY22 JSR RS, PRIAT 
1942 010470 O04567 O0c020 JSR RS; ASCAL -GET IT 
1943 010474 016767 O02272 176760 MOV ADORS. REG2D -SAVE IT 
1944 910502 012704 013406 MOV #AMES3, RY 
1945 010506 O04S67 O0c4O0 JSR RS, PRINT 
1946 010512 004567 001776 JSR RS‘ ASCAL GET IT 
1947 O10516 016767 O0e2eSO 176740 MOV ADORS._REG3 “SAVE IT 
1948 O10S24 O12704 013766 MOV #IMES! RY 
1949 010530 CO4S67 002356 JSR RS, PRIAT 
1950 010534 012704 014035 MOV SIMES2, RY 
1951 O10S40 7 002346 JSR RS, PRIAT 
1952 O10S44 O0S067 167012 CLR KBB ;CLEAR BUFFER 
1953 010550 032737 OC0200 177560 BIT #200, 38KBS 

; 1954 010558 001774 BEQ .-b 
1955 010560 O0S067 166776 CLR KBB :CLEAR BUFFER 
1956 O16564 052767 OO0100 166766 BIS #100,KBS “ENABLE PI 
1957 010572 016777 176660 176654 1S: MOV REG1O, SREGI DO FUNCTION 
1958 O10600 016777 176656 176652 MOV REG2D. JREGO 
1959 O10606 016777 170012 176650 MOV SFTSWR, JREGS 
19680 010614 000766 BR 1$ 
1961 010616 ETYPY: 

| 1962 O10616 012704 013716 MOV #EMESS. RY 
| 2963 010622 O04567 002264 JSR » PRINT 

1964 010626 010067 002140 MOV RO, ADDRS 
| 1965 010632 57 002136 JSR RS, OCTAS 

1965 010636 004567 002306 JSR RS’ PRINT 
1967 010642 012704 013571 MOV 8EMES3, RY 
1968 D1064% 004567 002240 JSR RS PRINT 
19%9 O10ES2 O16767 174344 O02l1!12 MOV PMQ. ADDRS 

| 1970 010665 oc4ss? O02110 JSR —-RS, OCTAS 
1971 010664 O04S87 O9¢2 JSR RS’ PRINT 

| 1972 010670 016767 174330 002074 MOV Pat ADDRS 
| 1973 910676 002072 JSR RS, OCTAS 

1974 010702 004567 OOce4e JSR RS; PRINT 
| 1675 010706 016767 174314 oO20S6 MOV PASH, ADORS 
| $976 010714 OO04S5E7 002054 JSR RS, OCTAS 
' 1977 910720 004567 002224 JSR RS: PRINTI 
, 1978 010724 016767 174300 oDd2040 MOV actp. ADDRS 
, 19879 010732 004567 002036 JSR RS, OCTAS 

1980 010736 004567 002206 JSR RS: PRINTI 
1981 010742 616767 174264 O02022 MOV MCP. ADDRS 
1982 010750 004567 002020 JSR RS, OCTAS 
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PAGE 41 

ETYPYA: 

BO4 

;LOAD PARAMETER RETURN 

SAVE IT 

sGET IT 
SAVE IT 

;GET IT 
sSAVE IT 

sGET IT 
sSAVE IT 

>GEY IT 
sSAVE IT 

;CLEAR BUFFER 

;CLEAR BUFFER 
;ENABLE PI 
;D0 FUNCTION 

;LOAD PARAMETER RETURN 

:GET IT 
sSAVE IT 
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oe) CUR Gree pine a are ¢ 7G 
oe pti sae Bees Mey 176076 MOV AddRS REG2D :SAVE IT 
2042 O11%e4 012704 01403S MOV sIMES2, RY 
2043 011270 001516 JSR RS PRIAT 
O44 011374 00S067 166162 CLR KBA -CLEAR BUFFER 
204S 011400 932737 000200 177560 SIT #200, a8KBS 
cO% O11408 O0177% BEQ 6 
204? O11410 OOSO67 166146 CLR KBB sCLEAR BUFFER 
2048 O11414 052767 000100 166136 BIS 8100,KBS “ENABLE PI 
2049 011422 105077 167166 1S: CLR8 SR “CLEAR SR 
20S0 011426 005077 167154 CLR 3M0 “CLEAR MQ 
2051 O11432 016777 176020 167144 MOV REGID, SAC “LOAD AC 
20S2 O11 4H 016777 176016 167134 HOV REGED, dO1V =LOAD DIV 

goes = 011450 012767 O114SD 175772 ETYP6: MOV BETYPG,PARCHN  ;:LOAD PARAMETER RETURN 
20SS 011456 012704 0133S MOV SOMES4’ RY 
2055 011462 7 001424 JSR RS, PRIAT 
2057 O11465 7 001022 JSR RS: ASCAL GET IT 
2058 611472 016767 OOle74y 175762 MOV ADORS . REG2D -SAVE IT 
2053 O1!S00 012704 013304 MOV eames! RY 
2060 011504 7 001402 J RS, PRIAT 
2961 Of1510 ? 901000 JSR RS; RASCAL GET IT 
22 O11514 016767 OO012S2e 175732 MOV ADORS . REG! “SAVE IT 
2063 011522 012704 013447 MOV SOMES! RY 
2064 0115e6 7? 001360 ISR RS, PRIAT 
206S 011532 7 000755 JSR RS; ASCAL GET IT 
2056 011536 016767 001230 175712 MOV ADORS REGID “SAVE IT 
2067 O11544 01 014035 MOV SIMESS. RY 
2068 011550 7 0013% JSR RS PRINT 
20639 O115S4 00S067 166002 CLR KBS ;CLEAR BUFFER 
2070 011560 032737 O00eD0 177560 BIT 8200, a8KBS 
2071 011565 001774 BEQ 6 
2072 011570 O00S067 165766 CLR KBB CLEAR BUFFER 
2973 011574 052767 OO00100 165756 BIS #100,KBS “ENABLE PI 
2o74 O11602 105077 167006 1S: CLRB = SR “CLEAR SR 
2075 011606 005077 166772 CLR arc “CLEAR AC 
2076 Oll6l2 012767 OOO0I6 o000c4 MOV #16, CYCNT “SET CYCLE COUNTER 
2077 O116eD 016777 175636 166760 MOV REGOD, aMQ =LORD MQ 
2078 Oll6eh 016777 175624 175620 2S: MOV REGID; OREG! 
2079 011634 005367 OO0CO4 DEC CYCNT sFOURTEEN CYCLES? 
2080 O11640 100760 BNI 1$ “YES! 
2081 011642 000771 BR 2s NO! 
2032 011644 000000 CYCNT: O00 “CYCLE COUNTER 
PUBS O1164%6 Ol27b7 O11646 175574 ETYP7: MOV 8ETYP7,PARCHN LOAD PARAMETER RETURN 
2084 O116S4 012704 013595 MOV 8OMES4’ RY 
2085 011666 OO4SE7 O0l2 JSR RS, PRIAT 
2086 O11654 004567 JSR RS; ASCAL GET IT 
2087 O11670 016767 001076 175560 MOV ROORS ._REGID SAVE IT 
2088 O11676 012704 013447 MOV sOMES! RY 
e089 011702 004567 994204 RS, PRIAT 

11706 O04567 JSR RS‘ ASCAL GET IT 
2091 O11712 016767 OO10SH 17554e MOV ROORS REG2D : SAVE IT 
2092 011720 012704 014035 MOV sINES2, RY 
2093 011724 004567 001162 JSR RS, PRIAT 
2004 011730 005067 165626 CLR KBe -CLEAR BUFFFER 
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2095 011734 032737 O002e00 177560 BIT #200, d8KBS 
20 11742 pours EQ - 
2097 O11744 ? 165612 LR KB “CLEAR BUFFER 
e038 011750 052767 600100 165602 is BIS 8100,KBS jENABLE 2 

+5) : ; Peg Biizes enes tee eRe E 
2101 O1176& 016777 175464 166612 MOV REGID, aMO “LOAD MQ 
2102 011774 016777 175462 165606 MOV REG2D; aMUL DO FUNCTION 
2103 Ole002 016777 175454 16557 MOV REGED, aDIV 
2104 Ol2010 C6777 175446 166 MOV REGOD, JNUL 
2105 012016 016777 1754490 166556 MOV REGED, SDIV 
2106 Ole0e4 016777 175432 166556 MOV REGOD; SMUL 
2107 Olebse 016777 1754e4 166542 MOV REGOD, @DIV 
2108 O1e0H 016777 175416 166542 MOV REG2D, oMUL 
2109 O1le04%6 016777 175410 1 MOV REGOD, aDIV 
2110 O120S4 016777 175402 166 MOV REGOD, aNUL 
2lll O120be 016777 175374 1665Si2 MOV REGED, QDIV 
eli2 Ol BR 1$ 
2113 O1le072 012767 012072 175350 ETYP8: MOV SETYPB,PARCHN  ;LOAD PARAMETER RETURN 
2114 O12100 012704 013535 MOV 8OMESY’ RY 
2115 O12104 OCNS7 001002 JSR RS, PRINT 
2116 012110 OO4%5&7 OOO4OO JSR RS; ASCAL GET IT 
2117 012114 016767 175334 MOV ADORS. REGID :SAVE IT 
2118 Olele2 012704 O1344 MOV BONES] RY 
2119 012126 O04S67 000760 JSR RS, PRINT 
2120 012132 004567 000356 JSR RS ASC GET IT 
2lel 012136 16767 000630 175316 MOV ADORS REG2D ‘SAVE IT 
2le2 010144 O12704 014035 MOV SIMESO, RY 
2123 012150 OO4S67 000736 JSR —s RS, PRIAT 
2124 012154 00S067 165402 CLR KBS ;CLEAR BUFFER 
2125 O!20160 032¢737 000200 177560 BIT #200, 2eKBS 
212m O12166 OO01774 BEQ 6 
2127 012170 OOSO67 165366 CLR KB8 ;CLEAR BUFFER 
2128 O12174 052767 OOO100 165356 BIS 8100,KBS “ENABLE PI 
2129 Olecd2 005077 166376 1S: CLR JAC >CLEAR AC 
2130 012206 016700 165374 MOV -SET POINTER 
2131 Ol22l2 016720 175240 MOV REGID, (RO)+ “LOAD MQ 
2132 Ol221 016719 175240 MOV REG2D, (RO) LORD MUL 
2133 BiSeee 00076 BR 1§ 
2194 Ol2ce4 012767 O12224 175216 ETYP9: MOV 8ETYPO,PARCHN  ;LOAD PARAMETER RETURN 
2135 Ol2ecse 012704 013535 MOV SOMES4’ RY 
213% 012236 OO4SS7 000650 JSR RS, PRIAT 
2137 Ol2e42 OO4S67 O00C4s JSR RS’ ASCAL GET IT 
2138 Ol2246 016767 O00S2D 175202 MOV ADORS -REGID SAVE IT 
2139 012254 012704 O13474 MOV 8OMES2, RY 
2140 012c60 7 000626 JSR RS, PRIAT 
2141 OleceH 7? 900224 JSR RS: ASCAL GET IT 
2142 01227 O1 7 OOO476 175164 MOV “SAVE IT 
2143 O} 1 O15) MOV 8ONESS 
2144 012302 7 JSR RS, PRIAT 
214S 012306 7 000202 JSR RS, ASCAL GET IT 
214 Ole3l2 016767 175146 MOV RDORS, REG3O SAVE IT 
gu? Oi e226 MOV sINES2, RY 
148 012304 7 JSR RS PRIAT 

2149 012330 OGS067 165226 CLR KBB -CLEAR BUFFER 
2150 012334 032737 000200 177560 BIT #200, 8KBS 
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BEQ 6 

USSG isseoe BE boges & 

tee MOV Rb 
175070 MOV REGID, (RO) 
175070 MOV REG2D; -(RO) 
175070 MOV REG3D, -(RO) 

BR 1S 
ILLAD: 

014135 MOV SILLMES. RY 
oco0sce JSR RS PRINT 
000356 MOV (SP) ADORS 
000354 JSR RS, OCTAS 
oo0S24 JSR RS‘ PRINT 

ILLADI: 
013722 MOV SEMESE RY 
0004S JSR RS, PRIAT 
o000S4 JSR RS’ ASCAL 
000326 175006 MOV ADORS. REG] 
012510 165330 MOV #ILLAO3,4 
Olede4 1747665 MOV #ILLAD1 | PARCHN 
001000 MOV SINIT,RS 
165070 CLR KBB 
000100 165060 MOV #100, K8S 
174750 ILLAD2: TST ¢} 

NOP 
BR LLAD2 

ILLAD3: CMP (SP)+ (SP)+ 
BR ILLAD2 

o0d245 ASCAL: CLR CFLG 
C (0e46 CLR ADORS 

ASCALI: 
000200 177560 BIT #200, 38KBS 

BEG 6 
177562 MOV @8KBB,RO 
000215 ASCAL2: CMP 82iS_,RO 

BEQ AscAl3 
000212 CMP 8212,R0 

BEQ ASCAL3 
000377 CMP 8377 

BNE ascada 
000204 000172 MOV ADORS ECHO 
177770 000164 BIC #177770, EC 
bone6o 000156 BIS 8260, ECHO 

177564 git #200, S4PSR 

000142 177566 MOV ECHO, aaPBR 
000144 ASR ROORS 
000140 ASR RDORS 
000134 ASR ADORS 

BR ASCAL! 
ASCALA: 

000200 177564 BIT #200, D4PSR 

000112 INC CFLG 
177566 MOV RO, asPBR 

E04 

;CLEAR BUFFER 
;ENABLE PI 
;SET POINTER 

“LOAD AC 
LOAD CIV 

-GET IT 
SAVE IT 
>SET UP RETURN 

;REFERENCE THE FAILING ADDRESS 

; TRY AGAIN 
3NO POP THE STACK AND CONTINUE 
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2207 012660 042700 177760 BIC #177760,R0 
2208 012664 006367 000102 ASL ADDRS 

sor piseeg Dorses aos act ASDRE 
tl Riser A ? BR Bre BB RB ORS 

cele 012704 OOO0167 177614 IMP ASCALI 

Bee ae ete, aeeeT 177564 OC ntS aoe OO MOOR tt Bissa3 BSF Bitte 
Pele 012724 012737 o00012 177566 MOV #12, a8PBR 
2217? Ole732 0320737 000200 177564 BIT #200, a#PSR 
2218 g1e74) 1774 BEO 6 
2219 Olev4¥2 012737 O00001S 177566 MOV #15 aePBR 
2220 012750 030737 O00e00 177564 BIT #206, aaPSR 
2221 Ole7Sb oor” BEQ .-é 
2222 012760 RTS RS 
2223 Ole7b2e 000000 ECHO: O00 

012764 O00000 AFLG: 000 
012765 000000 CFLG: 000 

2226 012770 O00000 MODCMP: O00 
222? Qle77e 000003 ADDRS: O 
2228 012774 O00S067 000106 OCTAS: CLR DIGCNT 
2229 013000 012704 013302 MOV #STPLST,R4Y 
2230 013004 022767 OO000S 000074 OCTASI: CMP #6, DIGCH 
2231 013012 OO1434 BEQ OctAs3 
2232 0130149 016767 177752 000066 MOV ADORS, WORK 
2233 013022 022767 O0000! 0000S6 CMP #1 DIGCNT 
2234 013030 001903 BNE octase 
2235 013032 O42767 160000 177732 BIC #160000, ADDRS 
223% OLS040 O42767 177770 OOODYS OCTAS2: BIC 8177770, WORK 
2237 013046 052767 000060 000034 BIS 860, WORK 
2238 O13054 116744 000030 MOVB WORK, -(RY) 
2239 013060 006067 177706 ROR ADORS 
2240 013064 006067 177702 ROR ADORS 
2241 013070 006067 177676 ROR ADORS 
2242 913074 bosch? 000006 NC DIGCNT 

| 2243 013100 167 177700 MP OCTASI 
2244 013104 000205 OCTAS3: RTS RS 
2245 013106 00000 OIGCNT: O 
224% 013110 000000 WORK: 0 
2°47 O131l2 PRINT: 
2248 013112 032737 000200 177564 BIT 8200, 28PSR 
2249 13120 001774 BEQ 6 
ees0 013102 012737 000015 177566 MOV #15, a8PBR 
2251 013130 000200 177564 BIT 8200, 28PSR 
2252 013136 001774 BEQ 6 

| 2253 013140 001774 BEQ .-6 
2254 013142 012737 000012 177566 MOV $l2.a8PBR | | 9255 013150 122714 OOCO46 PRINTL: CMPB 8°, oR4Y 

| 9256 013154 OO1434 BEQ PRINT 
| 2257 013156 122714 o0000S2 CMPB ow’ #, ORY 
i 2258 O13162 001401 BEQ 1$ 

2259 O13164 OO042D BR PRINT2 
2260 013166 1S: 
2261 013166 032737 000200 177564 BIT #200, J#PSR 
2262 013174 001774 BEQ .-6 
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000015 
000200 

000012 

RE
RP

E 
=
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177566 
177[64 

177566 

177564 

177564 

177566 

PRINTe: 

PRINTS: 

PRINTS: 

STLIST: 

LISTDA: 
STPLST: 
AMES]: 

ANES2: 

AMES3: 

MOV 
BIT 
BEQ 
MOV 
TSTB 
BR 

BIT 
BEQ 

GO4 

01S. asPBR 
#200, aePSR 
a -) 

ale dePBR 
(RYS4+ 
PRINT! 

#200, daPSR 

MOVB (R4)+, J#PBR 
IMP PRI 

BIT 
EQ 

TSTB 
BEQ 
BR 
.BYTE 

BYTE 

-ASCIT 

ASCII 

-ASCIT 

-ASCIT 

-ASCIT 

-ASCTT 

-ASCII 

-ASCIT 

B e 

MOV 840, a#PBR 
RTS RS 

NTI 

#200, OaPSR 

(R4)+ 
PRINTS 
PRINT! 
0,0,0,0,0 

0 

/WHAT’S THE ADDRESS OF REGISTER178/ 

/WHAT’S THE RODRESS OF REGISTER2?8/ 

/WHAT’S THE ADDRESS OF REGISTER378/ 

/TYPE IN DATA PATTERN8&/ 

/DATA FOR AC 1S78/ 

/DATA FOR DIV 1578/7 

/DATA FOR MQ 1S78/ 

7ERROR® &/ 



HO4 
O3-NOW-76 15:41 PAGE 47 MACY11 27(732) 

DekEDA.P12 
MAIN, 

-ASCII /CONTENTS OF MQ,AC,SR AND SC AT ERROR WERE: #8/ 

.ASCII /PARAMETERS USED DURING THIS ERROR WERE: #8/ 

~ASCIT /SR WILL HOLD THE VARIABLE DATA PATTERNS/ 

-ASCIT /ILLEGAL ADORESS REFERENCE AT PC8/ 

-ASCIT /TYPE IN THE FAILING ADDRESS3/ 

-ASCIT /ILLEGAL COMMAND?! S,C,R OR P ONLY!8/ 

-ASCII /PRESS ANY TTY KEY WHEN READY8/ 

-ASCII /TYPE IN SWITCH OPTIONS8/ 

> 
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TBLAe: 

TBLA3: 

TBLAY: 

TBLAS: 

TBLAS: 

TBLA?: 

TBLAB: 

TBLAS: 

TBLALO: 

104 

:PAC 
s PRSH/PMUL /PDIV 
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2543 014746 
Be4y O14750 
e545 014752 
eS46 = O14754 
2547 O14756 
2548 O14760 
e549 O1uzbe 
eco OL4764 
31 014766 

2552 O14770 
2553 O14772 
B5c4 Q14774 
2esSS 014776 
Beee 015000 
Bes? o1s002 
2558 O15004 
2559 015006 
2560 O180i0 
3661 O18012 
2eb2 O1S014 
2563 O1S016 
2564 015020 
2565 015002 
2566 O1S024 
2567 018026 
2568 015030 
2569 015032 
2570 015034 
2571 015036 
2572 O1S040 
2573 O1s042 

015044 
015046 

| 3876 015050 
2577 O1s052 
2578 O15054 
2579 015056 
2580 015060 
2581 O15062 
2582 O1S0GN 
2583 015066 
S84 015070 
2585 015072 
2586 O15074 
3587 015076 
2588 015100 
2589 015102 
2590 O1S104 
2591 015106 

| 3842 O15110 
| 3593 O15112 

eH O1SII4 
| eas O18i16 
' 354 015120 

2597 015122 
2598 015124 
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2539 018126 
e600 015130 
2601 015132 
e602 Q15134 
2603 015136 
2604 015140 
e605 015142 
2606 O15144 
2607 015146 
2608 015150 
2609 0151Se 
2610 015154 
2611 015156 
eble 015160 
2613 015162 
2614 015164 
2615 915166 
e616 015170 
2617 015172 
2618 O1S5i74 
2619 015176 
2be0 015200 
ebel 015202 
e622 O1Se04 
e623 015206 
2be4 015210 
ebeS O1Sele 
ebeb 
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23048 

780 

1493 
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1576% 

1650% 
e0Sex 

808 

1579% 

1651% 
2103% 

766 
877 

1027 
1157 
1269 
1378 
1534 
1673 

816 

1338 
1411% 
1856 

1923% 
1989 
2087 
2200s 
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1652% 
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DZKEDA.P11 CROSS REFERENCE TASLE -- USEP SYMBOLS 
EMESH (012722 2166 23368 
ENMES 013756 1756 aaa 
ET 007532 Igire 1826 61829 «1832 1835) 183912 
TYP] 007679 1833 1850 
TYP2 10060 1834 «18788 

ETYPEA O10140 1889 «18908 
ETYP3 010312 184319158 
ETYP3A 010370 192 19278 
ETYP3P 007634 1830 18438 
ETYPY O1061E 1844 19618 
ETYPYA 011065 1998 «19938 
ETYPYP 007640 1831 18448 
TYPS-Q11312 1845 «20338 

ETYPSP 007644 1927 18458 
ETYPS 011450 1846 0S4e 
ETYPP 007650 1838 «18468 
ETYP? 11646 1647 20838 
ETyP7P OO76SY 18% = LBM 
ETYPB 012072 1848 21138 
ETYPEP 07660 1840 18488 
ETYP9 12204 1849 213Ne 
ETYPGP OG7664 1e4i «18498 
FLAG OO0626 <r a 
FLOP 03082 Goce §61025 «= 1037* §=«1038# §=«1044e §«=«1067* «1070 =: 1082 
ILLAD 012400 650 21598 
TLLADL Ole4e4 21658 2171 
ILLAD2 212500 21758 2177 2179 
TLLAOS 910510 2170 21788 
Tic CO7Ne 17848 
ILLMES 014135 2160 23618 
TILES 014072 1785 23558 
INES] 013766 1856 1903 1948 2020 23436 
IMESe 014935 1868 1905 «1950 eee) O42 a7 2082 alz22 S214? )=— 23508 
INIT  OC1000 633 63% 6508 el7e 
INS  O14175 657 B3b7e 
KBB = 177562 cove 1771 «18708 1873% 1907 19108 1952# 1955" 2024# 2027# 2044 2047% 20598 

e072 20Ne «20974 «eicke «21e7# §«2149e 9 2152e 173k 2185 
KBS = 177560 seje 17708 1787 1791 754* 187i ie74# 1908 I91l# 1953 1956 2025 2028% 

e04Be 2070 2073e 2095 2008e 2125 cies 2150 2153# 2i74e 2163 
LISTDA 013301 2204e 
LOOP GO2 102 Bobs «B74 sBBDBBD 
LoOP1 902170 690s 898 0H 906 
(SH Dod620 45a «Be 6 See 913# «= 932# «= 59H) 976 «= 100S* «= 1024# «= 10SD# §=1069* = 1098* = 11238 

114B# 11708 11958 «= 12ele «12548 1278# 1300k «= 1325e 13S0# = 1375% 
MODCMP 012770 22138 22268 
NON D072 17708 «1789 = «1793 
MONA 007302 17768 
ma 000606 gue 53H 60H G51 70bs 707 Tbk Zu? 77a 77ge 707708 

B02 Bde B23 Bout HS 1# 914 930k «= 933 857% «1003 = 1006 
1023# 1031 108% 1096 1105 iiei# 1130 114ee 1155 168% 1177 11938 = tee 
1219 1228 leSe# 1ebl «6 1276# «eS eSB «13071323 «1332 1NBe 138713738 
1382 1M10# «1419 = 1NSWe 1463) 1495# = 1503 Seek 1549e «1585e «1591 = 160 1624 
1o¥3# 1665 16784 1690 1709 1729 «1853 «1989 e0S0e «077% «aldle §«2130 2154 

mocP 005232 1419 1442814631503, 18911981 
mL = 060610 b4le 149% 1609" 16108 1611# l6le# 1613# 1614# 1615* 616% 1617# 1618%  1619% 

1620# 16218 l6e2# 1679 16818 1683 1685* 1687# 2102 2104* 2l06# 2108* 21108 
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REFERENCE TABLE -- USER SYMBOLS 

S878 
6448 838 846 14S6# 

1821 18S4 1857 1860 
198 1985S 1990 1993 
ces0s = ee 
e234 ec368 
2e31 ee44s 
1411 14378 861455 1$83 
1806 18078 18S50% 1889# 
661% 1751% 1752 i7S58# 

l4le Y40e 1975 
S868 1775# 2197%  ec0bs 
82a 

1777 18028 
14388 1584 
140S 1410 14368 1449 
14398 86149 
658 1787 1786 1819 

1904 1906 1917 1922 
1988 2001 2005 2009 
2064 2068 208s 20893 
2167 22478 
1822 2e798 862280 
18S5 18S8 1861 1883 
1986 1991 1994 1997 
2259 ecb9s 
2255 ee74e 
Sse 1773 2195 2e03 

180Ss 186S# 1875% 1894# 
18108 1898# 19le 193S# 
ell7# 2131 e138% e1SS 
18118 190e# 1913%  1939% 
181e8 1943% 1958 201S5# 
2105 2106 2107 2108 
18138 19878 1999% 2019% 
18148 214%6% 2157 
1783 17%8 
S758 928% 932 94S# 

1069 108S# 1086 1217% 
1432 14464 147S# 1476 
1964 e130# e2131# el3e# 
eco7# eell 2e13 
S768 753% 754% 756 

10e1l# 1031 10Ne# §«1066% 
1406 14478 1450 148g 
eae 140Se 14068 8 14498 

5798 657# 1756% 1785% 
1899 19038 1905  1916% 
1967% 9878 20008 2004s 
20S9# 3# 20678  ?c0B4# 
el60# e2166% e2c9 22388 
S808 6S8# 6S9# b7e% 
759% 766% 774% 78e% 
8718 877% 895% 901# 

10)4# {027%  1033%  1053% 

1924 

e058 

1965 1970 1973 1976 

el71% 

1979 
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MACY1L er(732) 
O2KEDA.P11 
TBLDI2 015120 
TBLD13 015138 
TBLDIY 015150 
TBLDIS 915164 
TBLDI6 915200 
TBLD2 ~ 914730 
TBLDS «= OLN744 
TBLDY = 014760 
TBLDS 014774 
TBLD6 015010 
TBLD? «015004 
TBLD8 ~=—O1S040 
TBLDS 015054 
TS! 001070 
TS10 © OG2164 
1511 002252 
TS11A 002334 
S12 002436 
T512A O0eSe0 
TS13 O0ebe2 
TS13A 002704 
TS14 003024 
TSI4A 003106 
TS1S O03c 4 
515A OO4O04 
1516 004136 
TS16A 004706 
1517‘ OGSCNO 
TS18 005236 
S19 = 005430 
TS? ODI 116 
TS20 —- 00S600 
TS20A 005700 
TS208 006010 
TS2] 006166 
TS22  OOGY4ON 
TS23 00622 
TSe4 007010 
TSeS 07072 
™3 OO1160 
TS 001230 
™5 001302 
TSB = 001350 
1? = 0014 
8 = 00} 
™59 002066 
WORK 013110 
SENDAO 007224 
SEND! 007234 
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58 

1116 

1272 

154S 
1S65 

1641 

lle 
le23 

EOS 

1873 

600 602 604 
bebs gees 6318 
730 
839 847 856 
978 984 1007 

11eS 1131 1137 
1229 1235 1256 
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1302 1308 1314 132? 1333 1338 13S2 1338 1364 1377 1283 136 1414 
1420 1426 14S8 L464 1470 1480 1482 149 1S04 1510 1$25 154 1553 
1568 1586 1$92 1$98 16eS 1631 1637 1$60 1666 1672 1691 1697 703 
1716 1722 1737 1743 17S0 1774 1788 1792 1872 1909 1954 2026 O46 
2071 2096 e126 215! 2184 2196 2204 2215 2218 e221 2249 e2Se 2e53 

a 
"HLT Seeeee 1S418 
HLT1 005776 15698 

“MIN 1531 15398 
MINI uicagad 1559 15678 
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OZKEDA.P11 CROSS REFERENCE TABLE -- MACRO NAMES 

COMMEN 18 
CONOCT S708 1853 18S6 1859 1881 1886 1918 1923 1964 1969 1972 1975 1978 1981 1984 
ENDCOM 1983 19982 1399S elbe 

ERROR 5718 672 683 693 700 709 716 724 731 740 747 759 766 774 782 
oe 7% 804 810 818 826 Bae Big ag a 877 9S 901 916 See 

S41 %2 968 979 1008 1014 102 1 10S3 1059 1072 1078 1101 
1107 1113 1126 1132 1138 4151 1157 1163 1173 1179 1185 1198 1204 1210 1224 
1230 1236 1257 1263 1269 1281 1287 1293 1303 1309 1315 1328 1334 1340 13S3 
13893 2365 1378 1384 1390 141 1421 1427 1459 1465 1471 1499 150S 1S11 1S26 
1S34 1S41 1SS4 1562 1569 158 1593 1899 1626 1632 1638 1661 1667 1673 1692 
1698 1704 1717 1723 1738 1744 

ESCAPE 1s 
GETPRI 1s 
GE TSWR ls 
MULT ls 
NEWTST ls 
POP le 
PUSH ls 
REPORT 1s 
SETPRI 1s 
SETUP ls 
SKIP is 

SWRSU ls 
TEST S7ee 1773 1787 1790 1871 1908 1953 2025 204S 2070 2095 eles 2150 2182 2198 

e202 e214 2217 2220 2247 2251 2260 ecb4 2269 2274 
TYPBIN 1g 
TYPDEC 18 
TYPE S698 657 1758 1784 1818 1851 1862 1866 1868 1878 1884 1890 1895 i899 1903 

1390S 1391S 1921 1927 1932 1936 1940 1944 1948 1950 1961 1967 1987 1999 2004 
2008 20le 2016 2020 20e2 2034 2038 2042 e0SS 2089 2063 2067 2084 2088 2092 
ell4 2118 2i2e 2135 2139 2143 2147 2159 2165 

TYPNAM 18 
TYPNUM 1s 
TYPOCS ls 
TYPOCT 1g 
TYPTXT 1t 
SSESCA 18 
SSNEWNT ls 
SSSKIP ls 
-EQUAT ls 
- HEADE is 
-KT11 1s 
- SETUP ls 
. SURHI 18 
-S$ACTI 18 
. SAPTB 1s 
. SOFTH is 
- SAPTY 18 
- SASTA 1s 
- SCATC is 
SCMTA 18 



a ee es eee eee ee ee 

7 . HOS — 
1 o MAIN, MACYLI 27(732) O3-NOV-76 15:41 PAGE be 
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-SOIV 1s 
- SEOP ls 
- SERRO 1s 
. SERRT ls 
. SMULT 18 
. SPOKE 1s 
 SRAND 1s 
. SRODE 1s 
- SROOC 1s 
 SREAD 18 

, -SR2AZ ls 
. SSAVE ls 
- $SB2D ls 
- $S820 1 
- SSCOP is 
- SSIZE 1s 
- SSUPR 1s 
- STRAP ls 
. STYPB 1s 
- STYPO 18 
 STYPE 18 
- STYPO is 
$40CA 18 
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OZKEDA.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ROD 1083 
ASL 1088 2208 e209 2210 

es ee) 
9i5 934 940 948 961 

10Se 1058 1071 1077 1087 1100 1106 
1178 1184 1197 1203 1209 1223 1229 
1302 i308 1314 1327 1333 1339 1352 
1426 1433 1458 1464 1470 1477 1480 
1625 163} 1637 1660 1666 1672 16 
1774 1 1779 1781 1783 1788 1792 
2026 2046 2071 2096 2126 2151 2184 

BIC 1038 i770 1772 2193 2207 2235 
BIS 1794 «1874—s«s191]S1956 = 028 )= 2048) 2073 
BIT S 1979 1773 1787 1791 1871 1908 

2195 2203, 214217, 2D 2NB S225] 
BMI 1631 540 1559 1568 188 1831 1837 
BNE 906 14 1453 «1499 «1581 = s:1824 
BPL 15331561 
BR B75 Rg 719 

79 go? 813 Bel 82 835 
4 6 49—iHSC(tiCLCC (ss 

1981 1090 «110406 = 11291135 
1207 -1213,-s«12e7s«i1233s—«ée39Ss«eHS~—Ss«1260 
1331 1337 1343 1356 1362 1368 1381 
148 461474) ssd147g)S 5021508 = s1514 1818 
1690 159 16068 «1629 «1635164 
1741 «1747-1876 «1914 = «1960 = 2032S 2083 
e268 «= 2281 

BVS 1525 1553 
cLC MS 992 «1 1089 12431397 
CLR 632 652 653 654 661 662 687 

gi3 3k. (i575) 1004 )= «1005S 1022 
152315491874) =-187.s«1758_—=Sss«d79B~=Ct«iL BOSS 
e044 = 2047? SD 2069 O72 2075 20H 
2180 e181 2228 

CLRB Bol 20Ng e074 2100 
681 738 7 764 772 788 
933 %0 977 990 100 1031 1040 

1155 1171 «1177, «1198s L202 Sseee = 1228 
1332 «1351 «1357,s«1378 = s«1382 = «13951408 
1493 1497-1503. 1516 = 1580) 15851591 
1752 «:177«=s«1778.=Ss«1780)=Ss«1782)=««1797—S ‘1802 
2188 2190 2230 2233 

cHPe 68 71H 729 HSS 920 
1135 «116101183 12081234 12671291 
1671 1702 2255 2257 

DEC e965 s«1039—Sts«2079 
HALT s93 0 55%—<“<ié«‘<CitiCStC«iG*OB 

623 1825 
INC 754 «= B6RCSCi<“‘«‘ «=SC7SsBS )«=e4Os1394 

1751 2205 = Bee 
IMP 633 636 657 1481 1754 1764 1789 
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DZKEDA.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

JSR €58 659 672 683 693 700 709 71 724 731 740 747 759 766 774 
782 790 796 804 810 818 826 83 

1101 1107 1113 Lleb 1132 1138 1151 1163 1173 1179 1185 1198 1204 1210 
lee4 1230 1236 1257 1263 1269 1281 1293 1303 1309 1315 1328 1334 1340 
13$3 1389 136$ 1378 1384 1390 1415 1427 14$9 1465 1471 1499 1S0S 1S11 
1S26 i538 142 1554 162 1570 1$97 
1692 1698 1704 ivi? 1723 1738 17 1762 86 1819 1821 1822 1852 1854 

O
w
w
w
u
o
n
 

2089 2090 2093 2115 2ll6 2119 elec 2123 2136 2137 2140 2141 2144 2145 2148 

MOV 635 65C 651 657 660 663 669 678 679 690 706 7el 737 756 763 

O38 itsh iisé ll 1}46 1347 iid 116 1169 117 119 1194 1195 1217 1218 
1219 le leel le 1eS3 12S4 1e7 127 1278 1298 129 1300 1323 1324 1325 
1348 1349 0 1371 1372 1373 1374 1375 1402 1404 1405 14 1410 1411 1412 
1447 1448 1449 1450 14S4 1455 1488 1490 1491 1495 1496 1S 1SS 1575 1577 
1 1S82 183 1584 1608 1609 1610 1611 l6l2 1613 1614 1615 1616 1617 1618 

1785 1796 1799 1804 1816 1817 1818 1820 1850 1851 1853 1 1889 1862 1865 
1866 1868 1875 1879 1881 1884 1886 i889 1891 1894 ad 1898 1899 13902 1903 
1$05 1912 1913 1916 1918 1921 1923 1926 1928 1931 1932 1935 1936 1939 1940 
1943 1944 1947 1948 1950 1987 1958 1989 1964 1967 1969 1972 1975 1978 
1981 1984 1987 1989 13992 1995 13998 2000 e003 2004 e007 2008 e0il edle e015 
2016 2019 2020 2022 2029 2030 2031 2033 2034 2037 92038 8 8e0Yl 204e 2051 20S2 
2054 2055 20S8 2059 e 2063 2066 2067 2076 2077 =62078 2083 2084 2087 2088 
2091 20932 2101 1 2103 2104 210S 2106 2107 2108 e109 =—s_ «2110 elll 21l3 2114 
2117 2elig8 = etal elee 2131 el3e2 2134 2135 e138 = 2139s 2142 2143) a l46 2147 
2154 e155 = 2156 = 2157S 2160 1 2166 2169 el70—s 2171 2172 2174 2185s e192 2197 
2206 2213 eelb 2219 = e223 e232 2250 ees4 2263 = eek 2277 

MOVB 787 B23 2238 
NOP 2176 
RESET 1761 
ROL 3933 1e44 1398 

; ROLB 1Se4 1S32 1539 1$S2 1560 1567 
ROR 947 2239 2e4OS 4] 
RTI 664 1795 1800 1805 
are 16) eeee2 ee 2278 

TST i553 ood 7ee 780 802 808 B46 869 893 1530 1558 1630 1659 1696 1714 

ye o70 2267 = 2279 

j -ASCIY 2286 eese 0 ee3B Ss 2304 2308 esti 2314 2317 2319 2320 2327 2335 2336 2341 2343 
2350 e355 = 2.36! 2367 

-BYTE e2be 2284 
» ENA@BL i 
END 2626 
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OZKEDA.P11 CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

EVEN 2371 
~LIST 1 S64 $30 
- MACRO 1 569 $70 $71 S72 
~NLIST 1 11S 
REN 3 1i6& 

ERRORS TECTED: 0 
AULT GLOBALS GENERATED: 0 

#, OZKEDA. SEQ/SOL/CRF/PAGNUM/NL: TOC=SYSMAC.CO,DZKEDA.P11 
RUN-TIME: 26 34 3 SECONDS 
RUN-TIME RATIO: 133/64=2.0 
CORE USED: 33K (65 PAGES) 
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