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: 3.1 

REVISION HISTORY 

REV. 09 ~AS CREATED TO 
IMPLEME~T THE STANDARDS PROVIDED 
BY OLIB. 
THIS HAS ~OT CHANGED THE ~HILOSOPHV 

OR TEST PROCEDURES I~ THIS PROGRA~. 

ALL UNNECESSARY "IORST" HAVE SEE~ 
DELETED FROM THIS FILE. 

CHECKERI10ARfl IV 

ABSTRACT 

.) 

CHECKER80ARD IV IS A MAINTENA~CE PROGRA~ DESIGNED 
TO PRO~UCE WORST CASE ~OISE CONDITIO~S ON THE 
SENSE/I~HIBIT WIRES. THE PROGRAM SHOIILD 8E RUN 
TO INSURE PROPER OPERATION OF SENSE A~PS,I~HIBIT 

DRIVEkS~ AND ME~ORY CURRENTS. 

MACHINE REQUIREMENTS 
~OVA/SUPERNDVA/ECLIPSE PROCESSOR 
4K READ/WRITE MEMORY 

SwITCH SETTINGS 

LOCATION "SwREG" IS uSED TO SELECT THE PROGRA~ OPTIO~S 

(NDT SYSTEM CONFIGURATION). ~HILE RUN~ING UNDER DTOS, 
THIS LOCATION ~ILL BE LOADED BY THE ~ONITnR. 

HOWEVER UNDER STANO ALONE AND PROGRAM LOAD MODES T~IS 

LOCATION ~ILL 8E SET ACCORDING TO THE A~S~ERS SUPPLIED 
~Y THE OPERATOR. IN ANY CASE THE OPTIONS CAN RE CHANGED 
OA VERIFIED BY USING O~E OF THE COMMANDS GIVE~ IN SEC. 
3.2 

SWITCH OPTIONS 
DIFFEHE~T BITS AND THEIR INTERPRETATION AT LOCATION 
"SNREG" IS AS FOLLOWS: 

BIT 

5 

OCTAL 
VALUE 

QOOOO 

20000 

10000 

04000 

BINARY INFHPRFTATION 
VALUE 

LOOP ON ERROR 
SKIP LOOPING ON ERROR 

PRINT TO CONSOLE 
ABORT P~INT OUT TO CONSOLE 

00 NOT PRINT X FAILURE 
PRINT X FAILURE 

ALLON EhO OF PASS PRINT OUT 
SUPPRESS END OF PASS PRINT OUT 

DO ~0T PRI~T ON THE LINE PRINTER 
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:3.2 

:3.2.1 

3.3 

1.1. 
1.1.1 
1.1.2 
1.1.3 
1.1.3.1 

02000 

01000 

001.100 

00200 

SWITCH COMMANDS 

PRINT UN THE LINE PRr~TE~ 

DO NOT HALT ON ERROR 
HALT ON ERROR 

DO NOT PRINT SUMMARY AND lOR 
PASSING OF EACH SUB TEST 
PRINT SUMMARY ANDIOR 
PASSING OF EACH SUBTEST 
PRINT ONLY THE FIRST ERROR 
PRINT EVERY ERROR 

ONCE THE PROGRAM STARTS EXECUTING THE STATE OF A~Y OF 
THE BITS CAN BE CHANGED BY HITTING KEYS 1-9, A-F. THE 
PROGRAM wILL CONTINUE RUNNING AFTER UPDATING THE OPTIONS. 
EACH KEY WILL COMPLEMENT THE STATE OF THE BIT AFFILIAT­
ED wITH IT, THUS BIT 4 CAN BE ALTERED BY HITTING KEY 1.1. 
SETTING OF ANY BIT OF LOCATION "SWREG" wILL SET ~IT o. 
(DEFAULT MODE IS DEFINED AS ALL BITS OF SWREG SET TO 0) 
THE PROGRAM CAN 8E LOCKED INTO SwITCH MODIFICATION MUDE 
BY TYPING A 0, IN WHICH CASE MORE THAN ONE BIT CAN RE 
CHANGED BEFORE CONTROL IS ALLOWED TO RETURN TO THE 
MAIN PROGRAM. 

OTHER COMMANDS 

OCR" A "RETURN" CAN BE TYPED TO CONTINUE THE PROGRA~ 
AFTER ITS LUCKED IN A S~ITCH MODIFICATION MODE 

-D THIS CO~MAND GIVEN AT ANY TIME wILL RESET "SWREG" 
TO DEFAULT MODE AND RESTART THE PROGRAM. ( 

-R THIS COMMAND GIVEN AT ANY TIME wILL RESTART THE 
PROGRAM. SWITCHES ARE LEFT WITIi THE VALUES THEY 
HAD BEFORE THE COMMAND WAS ISSUED. 

-0 THIS COMMAND GIVEN AT ANY TIME wILL CAUSE THE 
PROGRAM CONTROL TO GO TO OOT (NOTE: THIS IS AN 
OPTIONAL COMMAND AND IS AVAILBLE ONLY IF 
ODTPK IS PRESENT) 

M THIS COM~AND GIVE~ AT A~Y TIME ~ILL PRINT THE 
CURRENT OPERATING MODES. 

SUPPLEMENTAL SwITCHES 
BIT OCTAL BINARY INTERP~ETATION 

VALUE VALUE 

00010 DO NOT DO 1021.1 DISTURBANCES 
DO 1021.1 ~EAD/WRITE OISTUR~ANCES 

OPERATING PROCEEDURE 
LOAD THE PROG~A~ VIA THt 8INARY LOADER 
SET SwITCHES TO 000002 
PRESS STA~T 

THE PRUG~AM WILL PRINT THE HIGHEST 
LOCATION THE PATTER~ IS TO USE. 
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4.4 

1.1.5 

1.1.6 
1.1.&.1 
1.1.&.2 

IF THE FAILURES ARE ~ARGINAL, SETTING S~ITCH 

o MAY AID IN INDUCING A FAILURE TO OCCURE. 
NHEN SCOPING OR ADJUSTING CURRENTS, THE 
BELL wILL STILL BE RUNr.. 
PROGRAM MODIFICATIONS 

C(3)=ADR 
C(S)=INHIBIT 

THE STARTING PATTERN ADDRES5 
INHIBIT THE CHECKERAOARO 
PATTER~ ON CLEARED BITS. 
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!0005 .MAIN 
01 
02 : 5. PROGR A '·1 nU TPUT 1 ERROR 0 I SCR I PTI GN 
03 : 5.1 ~HEN AN ERROR OCCURS, THE PROGRAM WILL EXIT TO 
Oil THE ODT ROUTINE (OCTAL DEBUG TOOL). EXA~INATION 
05 OF CELL 4A ~ILL PROVIDE THE CO~TENTS OF THE PC 
0& AT THE TIME THE ERROR OCCURRED. CHECK LISTING 
07 FOR CAliSE OF ERROR. 
08 :5.2 SYNC PULSES 
Oq A MP" PULSE (A74) IN STORE CYCLE. 
J 0 
11 1&. PROGRA~ OISCRIPTION 
12 : &.1 STORE THE CHECKERBOARD PATTERN 
13 :b.2 IF BIT C (12=1) DISTUR~ THE CONTENTS OF ~EMORY BY 
14 REFF~RANCING LOCATIONS OI01,0202,0303,ETC. 512 
15 TIMES. THIS PRODUCES 1024 READIWAITE DISTURBS. 
I b lb. J CHECK THE PATTERN wORD 
17 :b.4 CO~PLEMENT AND CHECK THE wORD 
18 :&.5 RESTORE THE WORD 
lq 10.& ~HEN THE END OF THE PATTERN IS REICHED THE 
20 PQOGRA~ COMPLEMENTS THE PATTERN wORD ANr RE-
21 TURNS TO STEP &.1 
22 
23 17. PATTERN DESCRIPTION 
24 
25 THE PROGRAM SEQUENTIALLY USES: 
26 1) A SLIDING FLOATING ONE BIT 
27 2) A SLIDING FLOATING ZERO BIT 
28 
2q : 8. L I "11 TA T I 0 ;~ S 
30 ;\lO~~E 

31 
32 
33 .EOT 
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NAME: CHECKIV.SR 

I DESCRIPTION: CHECKERBOARD IV 

REVISION HISTORY: 
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00 
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!0007 .MAIN 0006 • ..,A F<J 
01 000000 .LOC 0 01 00124 000000 ~ETU~~: v 
02 00000 002402 DT~T lOTOS OIAT BLK P~TR 02 00125 000467 ICA n: W-1A 
03 00001 000000 0 
011 00002 000307 J'~P "15 I Z 
05 00003 000000 ADR: 0 PATTERN STAWTIN~ ADDR(LAST 4 HITS MUST BE 0) 
06 00004 000000 FI~AL: 0 PATTER~ FINAL ADDRESS 
07 00005 177777 INH: -1 ~ASK FOR INHIHITED ~ITS 
08 00006 000001 PATT: 1 PA TTERN '~lJRO 

09 00007 000000 ERET: 0 
10 00010 000000 CATS~: 0 
11 
12 000040 .LUC 110 
13 00040 000101 CI01: 101 
14 00041 0001100 CIIOO: 1100 
15 000112 000077 C77: 17 
16 00043 007777 C7777: 7777 
17 0001111 000060 C60: 60 
16 
19 000045 .LOC 4, 
20 000115 000060 EGGS rOTOS EGGS RLK P~T~ 

21 
22 0000'50 .LOC 50 
23 00050 000010 .~LK 10 :OE~U~GER RREAK PUINT LOCATIO~S 

24 
25 00060 000000 EGGS: DTOS AUTO RUN Sw 
26 0001:>1 000000 DEVICE CODE 
27 00062 000000 0 CAT SwITCH 
28 00063 000000 0 ~ OF PASSES I~ AUTO MOnE 
29 OOOflll 000000 0 D TOS R ft_ AODRt:SS 
30 000b5 000000 S~REG: 0 SwITCH REGISTEfi 
31 000fl6 000000 PAS?S: 0 PASS COUNT 
32 00067 000000 AC3: 0 :=AC3 
33 00070 1771100 C1774: 177400 
34 00071 177773 ~5: -'l 
3'5 00072 070000 C070000: 070000 
3b 00073 000000 MOOUAL: (I 

37 00074 000000 EnIST: 0 
38 00075 001000 KI000: 1000 
39 00076 000507 C~A: w~A2 

40 00077 1761110 PSIZE: t3EGII'-CEr'D 
41 00100 000000 PLOC: 
42 00101 000000 RPROG: () 

43 00102 000000 EPRO~: 0 
411 00103 012345 RANDO~: 12345 
45 001011 000020 C20: 2'.) 
116 00105 177740 ~40: -40 
47 OOIOb 0000110 CliO: 110 
48 00107 010000 CI0K: 10000 
£19 00110 177776 t(IH: -2 
50 00111 000000 flHICH: I) 

51 00112 000020 cx: 2 f j 

52 00113 0001100 CV: 400 
53 00114 177777 CMASK: -1 
54 00115 000000 FLAG: 
55 00116 000000 TMES: 
56 00117 000000 ~KTK: 
57 00120 002342 TAdL: TAbS 
58 00121 U02341 TABLO: TAtlS-l 
59 001?2 000000 tlEGL: 0 
bO 00123 000560 CijEG: AEGlf', 
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10009 .MAIN 10010 .MAI"" 
01 01 
02 0012& 000000 OoO?K: 0 02 00171 0042&1 SEND: JSR .RANo :GET A RNAOOM 1/ 
03 00127 000017 CoNO: 17 03 00172 000103 RANOOM 
04 00130 001400 Cl?4K: 1400 04 00173 024004 LOA 1,FII~AL 
05 00131 177700 OFF?M: 177700 05 00174 030077 LOA 2,PSIZE 
0& 00132 177770 MI0: -10 0& 00175 147000 ADD 2.1 
07 00133 000010 CI0: 10 07 0017& 101220 MOVZ~ 0,0 
08 00134 000000 MTO?P: 0 :MEr.lTOP 08 00177 122422 SUSZ 1,0,'ilC 
Oq 00135 0000&5 IS~R?EG: SI/REG Oq 00200 000177 JMP •• 1 
10 0013& 000000 10M?Oo: 0 :PNTR TO 1010100 10 00201 123000 AOo 1,0 :ACO=# MGDULO C(FINAL). 
11 00137 001354 ITYP?E: TYP?E 11 00202 024105 LOA 1,M40 
12 00140 002134 lOOT?: Oi'T?J 12 00203 123400 AND 1,0 
13 00141 001&71 III~P?: INP?J 13 00204 024003 LOA 1,AOR 
14 00142 0000&0 IEGG?S: EGGS 14 00205 1221133 suez" 1,0,SIIIC :IF 1/ TO S~ALL USE 
15 00143 001225 IC~L?F: CRL?F 15 0020& 121000 MOV 1,0 :C(ADR) FOR STAQTER. 
1& 00144 001250 IPDC?S: POC?S 1& OC207 040100 STA O,PLOC 
17 00145 00115b IMER?S: ~ES?S 17 00210 040122 STA O,BEGL 
18 00146 00123& IZOC?T: ZOC?T 18 00211 010122 ISZ BEGL 
lq 00147 001242 IPOC?T: POC?T lq 00212 010122 ISZ SEGL 
20 00150 001351 ITPS?P: rpg?p 20 00213 034105 LOA !,MIIO 
21 00151 002420 ICENO: CEND 21 00214 117000 ADD 0,3 
22 00152 0012&0 IPDE?C: PDE?C 22 00215 054101 STA 3,BPROG 
23 00153 0004&7 IMMA: I"iMA 23 0021& 142400 SUB 2,0 
211 24 00217 024105 LOA 1 "~40 
25 25 00220 122400 SUB 1,0 
26 2& 00221 123400 AND 1,0 
27 :T~IS ROUTINE ASSURES T~AT THE CONTENTS OF ADR HAS. LAST FOUR 27 00222 040102 STA O,EPROG 
28 :BITS EQuAL TO O. 28 
2q 2q 00223 1450~0 MOVE: t40 V 2,1 
30 00154 026151 CADR: LDA 1,llICEIljD ~COMPUTE CONTENTS OF 30 002~4 030123 LOA 2,C6EG 
31 00155 020132 LDA 0,~110 31 00225 021000 LOA 0,0,2 '10VE A COpy OF 
32 0015& 123400 A"JO 1,0 32 0022& 041440 STA 0,40,3 CHECKFRt3CARO TO 
33 00157 105000 MOV 0,1 LOCATION f<DR: 33 00227 175400 INC 3,3 SELECTED SPOT. 
34 00160 030133 LDA 2.C1U C(ADR) = CEND 34 00230 1~1400 INC 2,2 
35 00161 101220 '10VZR 0,0 ROUNDEO UP TO T~E 35 00231 125404 INC 1.1,SZR ;TEST FO~ LAST REG 
3& 001F.2 101220 MOVZR 0,0 NEXT HIG"lEST 36 00232 000225 JMP MOVE+2 :TO BE MOVED. 
37 00163 101220 MOVZR 0,0 t VEN Nur"BE~ 37 00233 034100 LOA 3,PLOC 
38 00164 101223 MOVZR O,O,SNC IIIj HITS 10,11,12 38 00234 005401 JSR 1,3 
39 001F.5 147000 ADD 2,1 THIS INSURES TH~T 3q 00235 010066 ISZ PAStS :INC PASS COUNT 
40 0016& 147000 AOD 2,1 BITS 12.13.14.15 40 n023& 000237 J"'P .+1 
41 00167 044003 srA I,AOR ALL =0. <11 00237 00&145 JSR ")!,"ES?S PRINT PASS 
4~ 00170 001400 Jr.,p 0,3 42 00240 000511& PASS 
43 43 00241 021101:1& LOA I,PAS?S PASS COuNT 

44 00242 00&152 JSR alIPDE.?C TYPF IT 
45 00243 0240&0 LOA 1,EGGS 
46 00244 125005 MOV 1.1,SNR 
47 00245 000255 JMP .+8. 
4'3 00246 0140&3 DSZ EGGS+! 
4q 00247 000255 J;~P .+6 
50 00250 062&77 IORST 
51 00251 0311064 LOA 3,EGGS+4 
52 00252 02401:13 LOA 1,EGGS+3 
53 00253 045771) STA 1,-2.3 
54 00254 001400 JMP 0,3 
55 00255 010010 ISZ CATSI'I 
5& 0025& 002153 J'~p itlIMMA 
57 00257 00&125 JSR alICA?T 
58 00260 002153 J,o\P llIMMA 



10011 .MAIN 10012 .MAIN 01 
01 02 002&1 054303 .~ANo: 5TA 3,.U003 :GENE~ATE 4 RAN~OM # 02 RES?T : :~ESTART HERE. 03 002&2 010303, ISZ .Uo03 03 00307 102440 MSIZ: SUBO 0,0 04 00263 031400 LOA 2,0,3 04 00310 040066 STA O,PAS?S :CLEAR PASS COUNT 05 00264 021000 LOA 0,0,2 05 00311 004151.1 JS~ CADR :CO~;PLJH. AOR 06 00265 024306 LOA 1,.U021 Ob 00312 020062 LOA 0,EGGS+2 07 00266 044304 5T4 1,.UoI0 07 00313 040010 STA 0,C4TSI'I 08 00267 105120 MUVZL 0,1 08 00311.1 020075 LOA 0,KI000 :SIZE THE ME"''iO~Y 09 00270 125120 MolIZL 1,1 09 00315 115000 MUV 0,3 

10 00271 014304 osz .Uol0 10 00316 031400 MSIZ1: LOA 2,0,3 : SAVE C (MU') 11 00272 000270 JMP .-2 11 00317 055400 STA 3,0,3 
12 00273 107000 ADD 0.1 12 00320 025400 LOA 1,0,3 
13 002711 125120 MOVZL 1,1 13 00321 051400 5TII 2,0,3 :~E5TowE '.lE'101-IY 
14 00275 125120 MOVZL 1,1 11.1 
15 00276 123000 ADD 1,0 15 00322 1250111 ~1O II # 1, 1 , 5 Z 1-/ 
16 00277 034305 LOA 3,.UOi?O 1& 00323 124015 CO~'# 1,I,SNw 
17 00300 163000 ADD 3,0 17 00324 000335 JMP >.1SIZ2 : END OF ~'E~,:ORY 
18 00301 041000 STA 0,0,2 11.! 00325 054067 STII 3,AC3 :SAIIE AC3 
111 00302 002303 JMP a).U003 :RETURN 1'1 00326 1364111 SuB# lr3,5Z~ :ACl=84o, AC3=GnOD 
20 20 00327 006140 JSR ;'IIUOT? :ME'10RY FAILED. 
21 00303 000000 .UOO! 0 21 00330 034067 LOA 3,AC3 p~ESTOt?f AC3 
22 003011 000000 .!JOI0 0 22 00331 117000 ADD 0,3 
23 00305 033031 .UD20 35031 23 00332 175113 MUVL# 3, 3, Sr~C :INCWEMENT M~MORY AODNESS. 
24 00306 000010 .u021 10 211 00333 00031& J:~P 101SIZI :TEST FOR 32K. 
25 25 00334 000335 J'1P MSIZ2 
26 26 

27 00335 0541311 MSIl2: STA 3,MTO?P :STORE TOP OF MEMORY 
2d 0033& 171000 MUV 3,2 
2'1 00337 03111112 LOA 3,JEGG?S :GET OFFSET 
30 0031.10 024131 LOA I,OFF?M 
31 003111 021401 LOA 0.t,3 
32 003112 1231100 AND 1.0 
33 00343 101120 MUVZL 0,0 :=(rFFS~T 

34 0031111 126400 SUtj 1,1 
35 003115 041113& STA I,IOM?OD :CLEAR IO,"'?OO 
3b 0034& 0251100 LOA 1,0,3 :CHECK I FIN AUT 0 ,·10 f) E 
37 00347 125005 :-1()V 1,I,S"'~ :SKIP = AUTO 
38 00350 000356 JMP AUT?E 
3'1 00351 0240111 LOA I,CIIOO :COMPUTE PNTR TO 10 MODULE 
40 00352 101004 MOV 0,0, SZiI : IF IN AIITO MOOF 
41 00353 112401 SUo O,2,SKP 
1.12 003511 1321.101 SU'" 1,2,SKP 
43 00355 050136 STA 2, IOM'fOO :STO~E 10 MOD P~TR 

111.1 00356 021402 AUT?E: LOA 0,2,3 :CHECK IF CAT L040EO 
<l5 00357 101005 MOV 0,0, S(·Jr-( :SKIP = CAT 
11& OC360 0004&6 J101P AUT I~D 
47 00361 0251100 LOA 1,0,3 :CHECK IF IN AUTO MODF 
118 00362 1250011 1.10 V l.t,SZQ :SKIP = ~OT AUTO 
49 003&3 0001155 JMP AUT?N 
50 003&11 024131 LOA I,OFF?H :CUMPUTE PNTR TO 10 MODULE 
51 003&5 0211101 LOA (), 1,3 :IF CAT 13 LOADED AND 
52 003&6 123400 ANO 1,0 :~OT IN AUTO MODE 
53 003f:7 024041 LDA I,CI.IOu 
54 00370 101124 >.10VZL O,O,SZ>< 
55 00371 112401 SUR 0,2,SKP 
5b 00372 132401 SU~ 1,2,SKP 
57 00373 050136 STA 2,IOM?OD ;STOr-(~ PNTR TO 10 MOD 
58 003711 0004411 JMP AIJT?II! :SKIP NEXT ALOCK 
59 
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10013 .MAIN \ 00111 .MAIN 
01 :T~IS BLOCK RESERVED \ 01 00525 03110&11 LOA 3,EGGS+4 
02 0001100 .LOC 400 02 0052& 0011100 JMP 0,3 
03 001100 0000110 .I:lLK 40 
011 
05 
0& 0011110 1111000 AUT?N: MOV 2,0 :COMPUTE PNTR TO CAT START 
07 00l1li1 0211075 LDA 1,KI000 
08 0011112 1221100 SUB 1,0 
09 00111.13 0110125 STA O,ICA?T :STORE PNTR TO CAT START 
10 00111111 020130 LOA O,Cl?IIK 
11 001145 1121100 SUB 0,2 
12 0044h 12&0110 AuTND: ADCO 1,1 :COMPUTE TESTARLE TOP OF MEMORY 
13 0011117 133000 ADD 1,2 
111 001150 050001.1 STA 2,FINAL :STORE TESTABLE TOP OF MEM 
15 001151 00&11.13 JSR ..JICRL?F :PRINT CR,LF 
1& 001.152 00&lI.I5 JSR iiJIMES?S 
17 001153 0021102 DIRT :PRINT NAME 
18 0011511 00&1115 JSR iiHMES?S 
19 001155 000552 MPRUN :RUNNING 
20 00115& 00&lI.I5 JSR a)IMES?S 
21 001157 000527 MESIZE 
22 0011&0 0211001.1 LOA 1,FINAL 
23 0011&1 00&11.17 JSR cilIPOC?T 
211 0011&2 00&1113 JSR iilICRL?F :CR,LF 
25 
2& 0011&3 12&0110 AOCO 1,1 
27 0011&11 0&5111 DOAS 1,TTO :SENO RUBOUT TO TTO 
28 001165 0631.111 SKPBN TTO :CHECK FOR no 
29 001.16& 000171 JMP SEND :"10 no, SKIP THIS PART 
30 0011&7 0200&11 MMA: LOA Q,EGGS+I.I :IS THIS OTOS LOAD? 
31 001170 101005 MOV O,O,SNR :YES,SKIP 
32 001171 0001101.1 JMP .+4 :NO.GO TO DO THIS PART 
33 001172 020010 LOA O,CATS~ :IS CAT ALREADY STARTED? 
311 001173 1000111 COM# O,O,SZR :NO,DO THIS PART 
35 001174 000171 J~'P SEND :YES,SKIP THIS PART 
3& 001175 0&3&11 SK PDI~ TTO :~AIT FOR TTO DONE 
37 00117& 000777 JMP .-1 no GET SET 
38 001177 02007& LOA O,CMA 
39 00500 0110001 STA 0,1 :SET INTERRUPT RETURN. 
110 00501 152520 SUBZL 2,2 :THIS PROG TEST FOR INTERRUPT 
41 00502 102000 MMA1: ADC 0,0 :ABILITY TO CLEAR MA. 
112 00503 01.10000 STA 0,0 
43 005011 025000 LDA 1,0,2 
111.1 00505 0&0177 NIOS CPU :ENABLE INTERRUPT 
1.15 0050& 005000 JSR 0,2 :SET BIT It.lTO MA 
11& 
117 00507 0115000 MMA2: STA 1,0,2 
118 00510 020000 LDA 0,0 
119 00511 11211111 SU8# O,2,SZR :ACO=PC STORED 
SO 00512 0001105 JMP .+5 :AC2=CORRECT. MEMORY FAILEDl 
51 00513 151120 MOVZL 2,2 
52 00514 151113 MOVL# 2,2,SNC 
53 00515 0007&5 JMP MMAI 
54 0051& 000171 JMP SEND 
55 00517 0340&0 LDA 3,EGGS 
5& 00520 1752311 MOVZR# 3,3.SZR 
57 00521 0001103 JMP .+3 
58 00522 006140 JSR GlIOol? :EXIT TO ODT 
59 00523 000770 JMP MMA2+4 
&0 005211 0&2&77 10RST 



10015 .MAIN 1001& .MAIN 
01 01 
02 00527 005215 MESIZE: • UTE 1<15><12>LAST LOCATION TESTED IS 02 00557 00&140 JSR alIODT? :OPERATUR ERROR FIX C(ADR) 
03 040714 03 005&0 004401 ~~GIN: JSR .+1-.,1 
04 152123 04 005&1 054124 STA 3,~ETUI<N 
05 14&240 05 005&2 034003 LOA 3,ADR 
06 141717 0& 005&3 030072 LOA 2,C070000 
07 152101 07 005&4 020004 LOA O,FINAL 
08 147711 08 00565 143400 AND 2,0 
09 12011& 09 005&6 040074 STA O,EDIST 
10 142724 10 00567 173400 AND 3,2 
11 152123 11 00570 050073 STA 2,MOOUAL :T~E ME~ORY ~ODUAL 
12 042305 12 00571 034120 MKT: LOA 3, TAi3L 
13 144&40 13 00572 024104 LOA 1,C20 
14 120123 14 00573 0411117 ST4 1,MKTK 
15 120275 15 00574 020006 LOA O,PATT 
1& 000000 1& 00575 054067 STA 3,4C3 :SAVE 4C3 
17 00546 005215 PASS: .TXTE ! < 1 5>< 1.2>PAS5 I 17 MKTO: T?TII 
III 040520 18 00576 040410 STA 0, • + 1 0 :SAVE ACO 
19 051523 19 00577 03413& LOA 3,ILlM?OD 
20 000240 20 00600 175005 MIJV 3,3, SI'JR :SKP IF 110 MU~ LOADED 
21 00552 151240 MP~UN: • UTE RUNNING! 21 00601 000406 JMP .+1> 
22 047125 22 00602 006136 JSI< ;')IOM?OD :CHK IF KEY HIT AND 
23 14451& 23 00&03 000000 0 :I~PUT TO ACO IF YES 
24 04351& 24 00&04 000405 J'1P .+5 :TO swPAK 
25 000000 25 00&05 000411 JMP .+ 11 :NO KEY 

26 0060& 000000 0 :ACO SAVE LOCATION 
27 00&07 0&3&10 SKPD'~ TTl 
28 00&10 00040& JMP .+& :NO KEY 
29 00&11 006141 JSR o)IINP? :TO SWPAK 
30 00&12 020774 LOA 0, .-4 :RESTORE ACO 
31 00&13 024127 LOA 1,COND :wAS IT A CONTROL O? 
32 00&14 13&415 SUd# 1,3,SNR :NO CONTINUE 
33 00615 00&140 JSR @IODT? :YES GO TO OOTPK 
34 
35 00&1& 0340&7 LOA 3,AC3 :RE5TORE r.C3 
3& 00&17 024005 LOA 1,INH 
37 00&20 107400 AND 0,1 
38 00&21 045400 STA 1,0,3 
39 00&22 100000 CO," 0,0 
40 00&23 024005 LOA 1,IfIlH 
41 00&24 107400 AND 0,1 
42 00&25 045420 STA 1,20.3 
43 00&2& 100000 COM 0,0 
44 00&27 101122 MOVZL O,O,SZC 
45 00&30 101400 INC 0,0 
4& 00b31 175400 INC 3,3 
47 00&32 0540&7 5TA 3,AC3 :S~,VE AC3 
4800&33 014117 DSZ MKTK 
49 00&34 000742 JMP MKTO 
50 
51 00&35 030003 IPAT: LOr. 2,ADR 
52 00&3& 102400 SU8 U,O 
53 00&37 02'1113 LOA 1,CY 
54 00640 147414 r.ND# 2,1,SZI< 
55 00&111 100000 IPATO: COr.., 0,0 
50 
57 00&42 0&0300 FILL: NIUP 0 :SYNC AT A711 
58 00&43 024114 LOA 1,CMASI'. 
59 00&411 044110 STA 1,TME~ 

&0 00&45 024101 LOA 1,BPROG 



) 

0017 .MAIN !0018 .MAIJ>j 
01 006146 132033 AOCZ# 1,2.SJ>jC 01 
02 006147 00014011 JMP FILLl 02 00657 0254100 LOA 1.0,3 
03 00650 0214102 LOA 1,EPROG 03 OOb&O 0415000 STII 1.0.~ 04 00651 1321433 SUBZ. 1,2,SNC 04 00661 025401 LOA 1.1,3 
05 00652 000452 JMP FILLO 05 006&2 0415001 STA 1,1,2 
06 00b53 024104 FILL1: LOA 1,C20 06 00663 025402 LOA 1,2.3 
07 00b54 034120 FILL2: LOA 3. TA8L 07 00b&4 04150112 STA 1,2.2 
08 00b55 1010141 MOV. O,O,SZR 08 00b65 025403 LOA 1,3.3 
09 00&56 137000 400 1.3 09 006&& 0145003 STA 1,3,2 

10 00&&7 025404 LOA 1,4.3 
11 OOb~'J 045004 STA 1.4.2 
12 00671 025405 LOA 1.5.3 
13 00&72 0415005 STA 1.5. ;> 
1" 00673 025410& LOA 1.&.3 
15 00&71.1 045006 STA Id •• 2 
16 00675 025407 LOA 1.7,3 
17 0067& 045007 STA 1.7,2 
18 00b77 025410 LOA 1,10,3 
19 00700 045010 STA 1,1 0.2 
20 00701 025411 LOA 1.11.3 
21 00702 045011 SOfA 1.11.2 
22 00703 0251.112 LDA 1.t2.3 
23 00704 045012 STA 1.12.2 
24 00105 0251.113 LOA 1.13,3 
25 0010& 045013 STA 1,13,2 
26 00707 0251.114 LOll 1,14,3 
27 00710 045011.1 STA 1,14,2 
28 00711 025415 LOA 1,15,3 
29 00712 04501:; ~TA 1,\5,2 
30 00713 0251.116 LOA 1,1&,3 
31 00711.1 01.15011) STA 1.1&,2 
3? 00715 0251.117 LOA 1,17,3 
33 0071& 045017 STA 1,17,2 
31.1 00717' 0241011 LOA I,C20 
35 00120 133000 AOO 1,2 
36 0072\ 010116 ISZ T~IES 

37 00722 000732 JMP FILL2 
38 00723 000403 JMP F ILU 
39 00724 024101.1 FILLO: LOA I. C2(; 
40 00725 133000 ADD 1,2 
1.11 0072& 021.1042 FILL3: LOA I,C17 
1.12 00727 133411.1 A~IOII 1,2,SZR 
43 00730 000711 JII.lP IPATO-.,I 
41.1 00731 021.1001.1 LOll I,FINAL 
45 00732 14&1.132 SU~ZIl 2.1,SlC 
46 00733 000703 J"'1P IP4T+l- • .t 



10019 .MAIN !0020 .MAIN 
01 01 
02 00734 030073 DISTur/: LOA 2.MODIIAL DISTURB MODULE SELECT 02 00772 024104 CHE~: LOA I.C20 
03 00735 020043 LDA O.C7777 UISTuRR AT LOCATION 0300773 044117 STA 1. IV1~ TK 
04 00736 024074 LOA I.EOIST 0101.0202.0303.ETC. 04 00774 034121 LOA 5.TAtlLO 
05 00737 123000 ADO 1.0 05 00775 167000 AOU 3.1 
06 U0740 024040 LOA 1. C 1 0 1 :EVERY OTHFR CORE IN MEMO~Y 06 00776 054020 BrA 5.20 
07 00741 133000 ADO 1.2 :IS DISTU~BEO AT LEAST 07 00777 044021 STA 1.21 
08 00742 036135 LDA 3. nil S ... ~?EG :CHECI( HIT 12 (KEY C) 08 01000 020115 LOA O.FLAG 
OC) 00743 024133 LOA I.Cl0 : IF SET. 1024 k>E AO/w~<I TE DC) 01001 101015 ~IOVII u.o.S')Io( 
10 00744 167414 AhlDIl 3,1.S1R :DI~TUr/HS. SKIP = NOT S~T 10 01002 000403 J~'p • + 3 
11 00745 142433 SUl:illl 2.0.S~JC :IS SET TO A ONE. 11 01003 044020 STA 1,20 
12 00746 000406 JMi"' ICHK :END OF OISTURR 12 0101)4 054021 STA 3.21 
13 00747 176400 SUt! 3,3 13 01005 022020 CHE~I: LilA 0.ol2U 
14 00750 025000 LOA 1.0.2 :REFFERANCE ~EMORY 14 01006 025000 LOA 1.0.2 
15 00751 175704 I"iCS 3,3,SlR 15 01007 106434 Sutjlll O,l.SZI< 
16 00752 000776 JIV1P .-2 16 01010 004467 JSR E.RRI 
17 00753 000765 JI'AP IlISTURtH4 17 010lt 022021 LDA 0,0121 
18 18 01012 01'1000 STA 0,0.2 
lC) 00754 030003 lCH~: LDA 2.ADR Ie) 01013 025000 LOA 1.0.2 
20 00755 102400 SUH 0.0 20 01014 122434 SlJ:1Z/l I,O.SZk> 
21 00756 024113 LOA 1. C Y 21 01015 004463 JSR Er/R2 
22 00757 147414 A r, 0 /I 2. 1 • S Z r/ 22 01016 014020 OSi 2u 
23 00760 100000 lCH~U: COM O.(j 23 01017 036020 LJ1A 3.ol20 
24 00161 040115 STA Q.FLAG 24 01020 055000 STA 3.0.2 
25 25 01021 151400 I ~;C 2.2 
26 00762 024114 ICH~I: LDA I.CMASI( 21, 01022 014117 OSZ MKTK 
27 00763 044116 STA l,T'1ES 27 01023 000762 Jr.'" CHEK 1 
28 OOH4 024101 LOA I.RP~OG 28 01024 010116 I~Z T11E'i 
29 00765 132033 A 0 C l/l 1. 2 • S 'J C 2g 0102~ 000745 J"'" CHEK 
30 0076& 000404 j'4P CHEK ~O 0102b 000403 J.4P CHEK3 
31 DOH7 024102 Ll) A I.EPt(OG 31 01027 024104 CHEKO: LOA 1.C2() 
32 00770 132433 SUtlll: 1.2.SI'JC 32 01030 133000 Ai.lD 1.2 
33 00171 000436 J~'p CHE~O 33 01031 020115 CHE><3: LUA Q.FLAG 

34 01032 U24042 LOA I.C77 
3':1 01033 133414 A"JDII 1,2.SZP 
3h 01034 000724 J,.'p I C HK 0 
37 01035 024004 L D AI. F I ''J A L 
38 01036 146432 SIIBZII 2,1.SlC 
39 01037 000716 JMP ICHK+l 



) ) 

10021 .'-IAIN 10022 .MAIN 
01 01 
02 01040 024006 UPOT: LOA I,PATT 02 01077 101020 ERRl: MOVl 0,0 DISTURH ENTRY 
03 01041 130000 CO,.. 1,2 03 01100 054007 ERR2: STA 3,ERET lJNOISTUR~ E,",yRV 
04 01042 125122 MOVlL 1.1,SZC O~ 01101 040452 STA 0, .SVO C(I)::~~RUR .\lJR(\ 
05 01043 125400 I\lC 1,1 05 01102 044452 STA 1,.SVI 
0& 0104li 020432 LOA O,UPOTC 0& 01103 050452 'ITA 2,.SV2 :C(2)=ERROR ADDRFSS 
07 01045 101233 MOVZRIt O,O,SNC 07 HTll :CHECK IF ~EV HIT 
08 01046 145000 "IOV 2,1 08 0110li 040410 STA 0, • +1 0 :SAvE ACO 
09 01047 044006 STA i,PATT 09 01105 03413& LOA 3, IflM,?O[) 
10 01050 014426 OSZ UPOTC Iv 01106 175005 MOV 3,3,SNR l s"p IF 1/0 ','UD LOADEI) 
11 01051 002122 JMP o)~EGL 11 01107 000406 JMP .+6 
12 01052 02lil06 LOA I,C40 12 01110 006136 JSR 'llI(lM'to[) :CH!( [F KEY HJ T "'JO 
13 01053 04lili23 STA I,UPOTC 1~ 01111 000000 I) : I '\IP',I T TD ACO IF vE S 
lli 01054 020111 LOA O,WHICH 1'1 01112 000405 JMP .+5 : T0 Sd"AK 
15 01055 101400 II\JC 0,0 15 01113 000411 JMP • + 11 : ~;O I<E Y 
16 01056 040111 STA O,wHICH 16 01114 000000 0 :AC0 SAvE LOCATIO~ 
17 01057 021.110li LOA I,C20 17 01115 063"10 SKPD', TT! 
18 01060 030041 LUA 2,CIIOO 18 0111" 000406 JMP .+6 : ('';:.1 1<'£ y 
19 01061 17&000 ADC 3,3 19 01117 006141 JSR 01 I [r:i"! : Tt.' s'\,~ A I< 
20 010&2 -401223 MOVZR O,O,SNC 20 01120 020774 LOA 0, .-11 :RESTOkE ACO 
21 010&3 000404 JMP uPOTO 21 01121 024127 LOA 1, CUI'if) :~AS IT A CONTROL O'? 
a 01064 02410& LOA I,CaO 22 01122 13?41~ SUtitl 1,3, S'~k : I,U CG~'T PillE 
23 010~5 030107 LOA 2,CI01( 2 3 0 1 1 ~ 3 0 0 6 1 a I) j5R .,; InrlT? : Y F S GO Tl; 0(\ T Pk 

24 0106& 176120 ADClL. 3,3 24 
25 010&7 oaql1~ JP0TQ: STA I,CX 25 01124 024427 LflA 1, • SVO 
2& 01070 050113 STA 2,CY 26 01125 0061a7 JSi< oIIPOC?T 
27 01071 1)5411 a SP 3,CIHSK n 0112& 00&145 JSR OiIMES'?S 
213 01072 101223 '-, 0 Ii l R C, 0 , S 1\ C 20 01127 002341 PTAI:\ 
29 01073 002122 J.~P oJBEGL 2'1 01130 02442li LflA 1,.SVl 
30 01074 03"124 LOA 3, RET I.J k' "J 30 01131 00&147 JS>I 'iiIPOC?T 
31 01075 001auO J ~,P 0,3 31 01132 00&145 J S R -v I !,'E S? s 
32 32 01133 002341 PTAIl 
33 01076 000040 JPOTC: 110 33 01134 024li21 LOA 1, .sv2 

34 01135 006147 JSR o:1POC'?T 
35 01136 Oll6143 JSR ol I CRL ?F 
36 01137 034060 LDA 3,EGGS :1S OTOS AUTO ~OOE'? 

37 01140 175004 MOV 3,3, SZR :'\JU,SKJP 
38 01141 000407 Jr.1P HACK :YE5,RETURN TO nTOS 
39 01142 034100 LOA 3,PLOC 
40 01143 054124 STA 3,RETURIJ 
41 01144 020407 LOA 0, • SVO 
42 011li5 024407 LDA 1, .SV I 
43 0114& 030407 LOA 2,.5112 
li4 01147 002007 J"P oJERE T :TO I'OISFY. 
45 
4& 01150 062&77 BACK: IORST 
li7 01151 034064 LDA 3,EGGS+4 :RETlIR;J TO DTOS 
48 01152 0011100 JMP 0,3 
49 01153 000000 .SVO: 0 
50 0115li 000000 .SV1: 0 
51 01155 000000 .SV2: 0 
52 
53 
54 O?DTO 
55 T'?HO 
56 
57 :TELETYPE NON INTERRUPT PACKAGE 
58 :CARRy,ACO,AC1,AC2 SAilED 
59 
60 :"~ES'?S" PRI~TS ASCII MESSAGES AS SPECrFI~O RY ASSEMBLER,? 



0023 
01 
02 
03 
04 
05 
0& 
07 
Oe. 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
?3 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
4~ 

44 
45 
46 
47 
48 
4'l 

50 
51 
52 
53 
5(1 
55 
56 
57 
58 
59 
&0 

• MA II~ 

:"CRL?F" P~INTS A CA~RIAGE RETUR~/LINE FEED 

"POC?T" PRINTS C(l) IN OCTAL 
"ZOC?T" PRI~TS C(l) IN OCTAL, LEADING lE~OS SUPP~ESSED 
"PDE?C" P~INTS C(l) I~ DECIMAL, LEADING ZEROS SUP~RESSED, 
THE ABOVE THREE ARE FOLLO~ED 8Y A TAh 
"PDC?S" PRINTS C(l) IN DECIMAL, LEAOING 7E~OS SUPPRESSED, 
FOLLO~ED bY THE CHARACTE~ STORED AT CALLIN~ LOCATIO~ +1. 
PRUG~AM RETURNS TO CALLING LOCATION +2. 

:"TIN?A" ACCEPTS ASCII CHARACTERS INTO ACI FROM THE TTY A~O 

: CLEARS THE TT I. 
:"TIN?O" ACCEPTS OCTAL, AND 
:"TIN?D" ACCEPTS DECIMAL SINGLE PRECISION SIGNED INTEGEWS 
:INTO ACI FROM THE TTl. LEADING NULLS, TAMS, 
:AND SPACES A~E IGNORED. A 16 BIT UNSIGNED INTEGER IS 
:FJR~ED, THEN NEGATED IF A MINUS SI~N IS TYPED. 
:EXIT AT CALL+l IF INPUT E~~OR wITH ACO~BAD CHARACTER. 
:(NOT A LEGAL DIGIT OR TERMINATING CHARACTER) 
:E(IT AT CALL+2 UPON TERMINATING CHARACTER 
: wIT HAC 0 : 0, 0, 40, 1 2 , 1 5, 5.5 
:FOR ;-~ULL, SPACE, LINE-FEED, CAi-/RIA~E ~ETURN, C0'111A 
:NOTE: A OCR" TER~INATO~ RETURNS A ASCII "LF" (12), 
:AND A "LF" TERMINATOR RETURNS A~ ASCII OCR" (15). 

THE A~OVE hALT FUR TTU DONE, THE~ TTO IS CLEARED. 
RU80UT wILL DELETE THE LAST DIGIT TYPED IN 'TIN?O' A~D 
'TIN?O' 

:"CHC?T" P~INTS ASCII CHAWACIER IN C(OIH: C(OlL ~UST ~f O. 
:E.ITS CALL +2 IF C(O)R:O CALL +1 OTHERwISE: SIMULAT~S T'~ 

"TYP?E" PRINTS C(O)R TU THE TTO OR LPT OR ~OTH AS PE~ THE 
S~ITCH SELECTION REGISTER 'S~WEG'. 
E'ITS AT CALL+l. REPLACE "TYP?E" ~ITh 
I~TERRUPT 'TYP?E' IF DESIRED. 

:"TP!?P" PWINTS A SPACE ANO EXITS A1 CALL. 1 

NOTE: THE TTYIO PACKAGE DOES NOT TUR~ OFF THE 
I~TERRUPTS OR MASK OUT THE TTO/LPT I~TEMRU~TS 
wrlE~ IT PRI;HS A CHARACTER. SO IF THE l!StR IS 
RU~NI~G wITH INTERRUPTS ON AND wITHOJT TTU/LPT 
MASKED OUT HE wILL RECEIVE INTERRUPTS FRC~ THtSE DEVICES 
IN ~HICH CASE HE SHOULO CLEAR THE DEVICE, RE-FNA~LE 
THE ['HERRUPTS AI~D RETURN. 

NOTE: THE USER MAY VARY THE TAA SIZE AT RUN TIME IN 
HIS PROGRAM KY CHANGING THE VALUE OF Lnc "PC7?". 
"P C 7?" : :,j U M i:3 E R 0 F SPA C ESP E R T A 8 ( (I C TAL) 

:MES?S MOUT I"E 

:THE CALLING SEQUt~CE IS: 

JSR ~I~ES?S 

POINTER TO MESSAGE TO ~E PRI~TFO 

0024 .MAIN 
01 01156 054546 
02 01157 00455b 
03 01160 034544 
04 01161 010543 
u5 01162 031400 
Ob 01163 024414 
07 01164 021000 
08 011b5 125112 
09 01166 123701 
10 011h7 123401 
11 01170 151400 
12 0\171 124000 
1~ 01172 004411 
14 01173 000771 
15 0117 .. 000547 
16 
17 
18 
19 
20 
21 

'1ES?S: STA 3, R T'J? A 
JSR S4v?E 
LOA 3, R H.?A 
ISZ RP.?A 
LOA 2,0,3 
LnA 1, P37?7 

·'1E:;-t--4: L'l A 0,0,2 
'IOVL.II 1 ,1, s ZC 
A·\!lS 1, v,:'ir< P 
A"U 1,0,:;o<P 
J\JC ~,2 

C(IM 1,1 
JSR CriC 1 
J r~!fJ '4ES re. 
JMP RST R 

: C H C ? T I< 0 uTI I" E 

: THE CALLING SEQUE"CE IS: 

SAVE THE RT~ ADDI<ESS 
SAVE THE STATE OF MACHI~E 

C(2) PUINTS TO ~ESSAGE 

A~ ~ HIT MASK 
C(21:()ATA wORU 

C(U):DATA CHARACTtR (RIGHT dYTE) 
INC TO ~E.T ~ORD 

FLIP ~AS~ 
PRI~T 

ANOTHE~ 

AND EXIT 

22 l!l A 0, C 1'1 A >< A C 1 !:: R TO tl E r'1< r i; T Hl (>ll(~ H THY T F) 

23 
24 
25 
26 
27 
28 
?9 
30 
31 
32 
33 
34 
35 
36 
37 
31\ 

3'1 
40 
<;1 
42 
43 
44 
1.15 
£16 
47 
(Ill 
49 
50 
51 
52 
53 
5£1 

55 
5b 
57 
58 
':19 
60 

JSW oIIC"'C?T 

01175 000000 PSr' 
01176 OvOOOO Sf'T U 
01177 OU0377 P37 377 
01200 000011 PCl 11 
01201 000000 CHR u 
01202 000000 CAC 0 

01203 040777 CHC?T: STA I),CAC?O 
1)1204 101315 '40V S/I 0,0, S'"R 
01205 001401 JI.IP 1,'1 
01206 175100 IJ,uVL 3, -~ 
01207 054772 STA 3,CHR?!:: 
01210 034770 LOA 3, ~C 1 ? 1 
01211 11641'5 50':111 0, 3, 5 '-If.< 

01212 000403 J'~p CrlA!3 
01213 006137 J Sl~ ;n TYP?E 
01214 000405 JMP C"E?x 
01215 004534 CH4?3: JSR TPS'!P 
01216 020512 LOA 'J, C HR? 1 
01217 101004 40 V 0,0, S Zf.< 
01220 000775 J"\t' CHA?3 
~1221 020761 CHt?X: LOA f),CAC?O 
012<>2 034757 LOA 3,CriR?E 
01223 175220 MllVI.R 3,3 
01224 001400 J~IP 0, 3 

C~L?F ROUTINE 

THE CALLING SEQUENCE IS: 

.lSI< ,l]CRL?f-

:ACU SAVE I~ CHC?r ROU1INE 

:~AvE ,cn 
,RETU~N +2 IF ~ULL 

FO~ CAi-i"Y SAVE 
P R I !, T C ( ()) R Il; H T ~ Y T E 
AC3 = 11 
SKIP IF A TAR IS NOT TO 
>-<F SI":cJLATfC 

:P>l1'" IT 

:fJRIid A SPACE 

,SI"'1ULATf A TAH 



) 

0025 
01 

."'AIN 

02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
~& 

37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 
47 
48 
49 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

01225 
0122& 
01227 
01230 
01231 
01232 
01233 
01234 
01235 

0123& 
01237 
01240 
01241 
01242 
01243 
01244 
01245 
0124& 
01247 
01250 
01251 
01252 
01253 
01254 

054477 
004507 
02040& 
00&137 
020403 
00&137 
000510 
000012 
0000i5 

0544&& 
00447& 
102400 
000404 
054462 
004472 
0204&5 
152&20 
0344&4 
00041& 
175400 
054453 
004463 
034451 
021777 

CRL?F: STA 
JSH 
LOA 
JSk 
LOA 
JSR 
JMP 

1(12?: 12 
K 15?: 15 

3,RTN?A 
SAV?E 
0,K15? 
iiJITYP?E 
O,K12? 
iiJITYP?E 
RST?R 

:SAVE RETURN 
:SAVE THE WORLD 

:PRINT CARRIAGE AND LF 

:EXIT 

:ZOC?T, POC?T, PDC?S AND PDE?C ROUTINES. 

:THE CALLING SEQUE~CE IS: 

LOA 1,OCTAL NU~~ER TO BE PRINTED 
(LEADING ZEROES SUPPRESSED) 

JSR tilIZOC?T 

:THE CALLI~G SEQUENCE IS: 

LOA I,OCTAL NUMBER TO BE PRINTED 
(LEADING ZEROES NOT SUPPRESSED) 

JSR oHPOC?T 

:THE CALLING SEQUENCE IS: 

LOA 1,DECIMAL NUMBER TO HE PRINTED 
(LEADING ZEROES SUPPRESSED) 

JSR @IPDE?C 

:THE CALLING SEQUENCE IS: 

LOA 

JSR 
ALPHA 

ZOC?T: STA 
JSR 
SuB 
JMP 

POC'!T: STA 
JSR 
LOA 

ZP01T: SU8ZR 
LOA 
JMP 

PDC?S: INC 
STA 
JSR 
LDA 
LDA 

1,DECIMAL NUMBER TO BE PRINTED 
(LEADING ZEROES SUPPRESSED) 
~IPDC?S 
WHERE ALPHA IS THE CHAR4CTER PRINTED 
AF(ER THE DECIMAL NUM8ER 

3,RTN?A 
SAV?E 
0,0 
ZPO?T 
3,RTN?A 
S4V?E 
0,PC6?0 
2,2 
3,PCl?0 
PDC?l 
3,3 
3,RTN?A 
SAV?E 
3,RTN?A 
0, -1,3 

:SAVE THE RTN ADDRESS 
:SAVE THE WORLD 

:SAVE THE RTN ADDRESS 
:SAVE THE WORLD 
: 
:PRINT C(I) IN OCTAL 
;C(21=100000, C(3)=10 

:UPDATE THE RTN 4DDR PNT~ 

:SAVE THE WORLD 
: 
:REAO THE CHAR4CTER TO ~E 

:PRINTED AFTER THE DECI~4L 

002& ."IAI"I 
01 
02 
03 
04 
05 
06 
07 
08 
U9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
H 
40 
41 
42 
43 

01255 
01256 
01257 
012&0 
012&1 
012&2 
012&3 
012f4 
012&5 

0126& 
012&7 
01270 
01271 
01272 
01273 
01274 
01275 
0127b 
01277 
01300 
01301 
01302 

040720 
102000 
000404 
054444 
004454 
102400 
0347'51 
030447 
040711 

101415 
101400 
0405&2 
054443 
0345&0 
102001 
146400 
101405 
151235 
034432 
14&453 
000773 
054550 

01303 1~3004 
01304 004&77 
01305 034427 
0130& 102400 
01307 172423 

01310 00041)3 
01311 101400 
Cl1312 000775 
01313 111004 
01314 00075& 
01315 034661 
01316 020662 
01317 175405 
01320 020655 
01321 '004&62 
01322 034402 

44 01323 000420 
45 01324 000000 
46 01325 000000 
47 0132& 000000 
48 01327 000000 
49 01330 000000 
50 01331 000060 
51 01332 000010 
52 01333 023420 
53 01334 000000 
'54 
55 
56 
'57 
58 
59 
&0 

POE?C: 

POC?2: 

POC?l: 

DCOH: 
DEcn: 

~T!\I?A 

PCR?Y 
PAC?O 
PAC?2 
CHR?Z 
PC&?O 
PCl?O 
DET?B 
TMP?: 

STA 
4DC 
JMP 
STA 
JSR 
SUB 
LDA 
LOA 
STA 

INC' 
INC 
STA 
STA 
LOA 
ADC 
SU~ 

INC 
MOVZRII 
LOA 
SUBU' 
JMP 
STA 

ADD 
JS~ 

LOA 
SUH 
SlJtiZ 

J"'P 
INC 
JMP 
MOV 
JMP 
LDA 
LOA 
INC 
LDA 
JSR 
LOA 
JMP 
o 
o 
o 
o 
o 
60 
10 
10000. 
o 

O,PSP? 
0,0 
PDC?2 
3,RTN?A 
SAV?E 
0,0 
3,K12? 
2,DET?H 
0, SPT110 

O,O,SNR 
0,0 
O,lSU?P 
3,TMP? 
3,ZSIJ?P 
O,O,SKP 
2,1 
O,O,SI\II< 
2,2,SNR 
3,PC&?0 
2.1,SNC .-, 
3,ZSU?P 

3,0,SZR 
CHC?T 
3, T'''P? 
0,0 
3,2,ShIC 

.+3 
0,0 
.-3 
0,2,SZI< 
DCO?T 
3,SPT?G 
O,PCI?l 
3,3,SNR 
O,PSP? 
CHC?T 
3,RTI~?A 

RST?R 

: SAV?E , SAVE THE wORLD ROuTINE 

:1>/llMbEIoi 
:SAVE THE SP~CIAL CHAR. 
:4CO= -1 

,SAvE THE wTN ADDRESS 
:SAVE THE wORLD 
: 
:C(3)=12 
,PRINT C(l) IN OECI~AL 
'ACTIVATE/DEACTIVATE THE TAG FOR 
,SPECIAL CHAR'CTf~ 
,80TH ENTRIES PRINT NUM~ER 

,SKIP IF ACO IS NOT -I 

:THEN TAR TO NEXT POSITION 
,SAvE AC3 
,ZEROS SUPPRESS STUF 
;SKIP FIRST TIME HERE PER DIGIT 
:OIVIDF. C(ACI) tiY C(AC21 

:FOR ZERO SUPPReSS 

:SU8TRACT MORE? 
: YES, GO fUCK 
:Nn,SAVE ZERO SUPPRESS FLAG 
:C(OI=DIGTT 
:MAKE ASCII 
:PRINT 
,RESTORE AC3 , 
:OIVIDE C(AC2) BY C(AC3) 

:SKIP IF AC3 > AC2 
,AC3 c AC2 
,SUBTRACT MORE 
,WAS IT LAST DIGIT? 
:~O,GET NEXT DIGIT 
:YES,CHECK THE SPECIAL CHAR FLAG 
:FOLLO~ THE PRINTOUT hITH 
:TAe IF NOT SPCL CHAR FLAG 
:OTHERwiSE FOLLOw WITH THE CHAR 

:EXIT 

CRY SAVE LOCATION 
ACO SAVE LOCATION 
AC2 S4vE LOCATION 

: THIS ROUTINE SAVES ACU,ACI,AC2, A~D CRY 



0027 .MAIN 
01 01335 040771 
02 0133& 044513 
03 01337 050770 
04 01340 1025&0 
05 013111 0407&11 
0& 01342 '001400 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
211 
25 
26 
27 
28 
29 
30 
31 
32 
33 
311 
35 
36 
37 
38 
H 
110 
41 
112 
113 
114 
115 
46 
47 
118 
119 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
60 

013113 
013411 
01345 
01311& 
01347 
01350 

0135\ 
01352 
01353 
0135/; 
01355 
01356 
01357 
01360 
01361 
01362 
01363 

0311762 
175200 
0207&1 
024503 
0307&0 
00275'1 

0110502 
020505 
101001 
01101177 
0'14'177 
050'177 
175100 
05'1'176 
034525 
163'100 
02'1573 

013611 1251104 
01365 026135 
01366 127100 
01367 125112 

01370 
01371 
01372 
01373 
013711 
01375 
01376 

000'117 
030136 
151005 
000'104 
006136 
000002 
000'111 

SAV?E: STA 
STA 
STA 
SUBCL 
STA 
JMP 

O,PAC 0 
I,PAC 1 
2,PAC 2 
0,0 
O,PCR?Y 
0,3 

RST?R , RESTORE THE WORLD ROUTINE 

THIS ROUTINE RESTORES THE ACO,AC1,AC2, AND CRY 

RST?R: LOA 
MOVR 
LOA 
LOA 
LOA 
JMP 

3, PCRH 
3,3 
O,PAC?O 
1, PAC?l 
2,PAC?2 
dlRTN?A 

:TYP?E AND TPS?P ROUTINES. 

:THE CALLING SEQUE~CE IS: 

LOA O,CHARACTER TO HE PRINTED (RIGHT ~YTE) 
JSR nlITYP?E 

:THE CALLING SEQUENCE IS: 

JSR OlITPS?P 
NORMAL RETURN ~ITH ACU QO 

TPS?P: STA 
LOA 
MOV 

TYP!E: STA 
STA 
STA 
MOVL 
STA 
LOA 
AND 
LOA 

INC 
LOA 
ADDL 
~DVLII 

JMP 
TTY?: LOA 

MOV 
JMP 
JSR 
2 
JMP 

O,TAC?O 
o,Pca?o 
O,O,SKP 
O,TAC?O 
1, TAC?l 
2,TAC?2 
3,3 
3,TYP?R 
3,P17?7 
3,0 
1,INT? 

l.1,SZR 
1, @IS.~R?EG 
1,1 
l,1,SZC 

PLP?T 
2,IOM?llD 
2,2,SNR 
.+11 
@IOM?OD 

PLP?T 

:SAVE ACO 

SKIP OVER ACO SAVE 
SAVE ACO 
SAVE ACt 
SAVE AC2 
SAVE CRY AND RTN ADDN 
TYPE THE RIGHT BYTE OF ACO 
ST~IP' THE PARITY RIT 

IF IT IS HEME DUE TO SWITCH 
SETTING RDUTINf THEN THE TYPE 
OUTS TO THE TTY WILL HE E~AHLEO 
S~IP IF INT? IS -1 

:READ THE SwITCHES 
SH!FT ACI BY 2 PLACES 
SKIP IF TYPEOUTS ARE ~OT 
SlIPPRESSF.D 

rCHK IF 1/0 MOD LDED 
rSKP IF LOADED , 
:OUTPUT CHAR IN ACO 

0028 .MAIN 
01 01377 0&3511 
02 01'100 000777 
03 011101 061111 
011 01402 063511 
OS 011103 000777 
06 01'10'1 0&3511 
07 011105 000775 
08 01406 060211 
09 011107 127100 
10 01410 127103 
11 
12 
13 
1'1 
15 
16 
17 
18 
19 
20 
21 
22 
23 
211 
25 
26 
27 
28 
29 
30 
31 
32 
33 
311 
35 
36 
37 
38 
39 
'10 
111 
112 
113 

011111 
01412 
011113 
014111 
01415 
01416 
01'117 
011120 
011121 
01422 
011123 
01424 
011125 
011126 
01'127 
011130 
011131 
011132 
011133 
0111311 
011135 
011136 
011137 
0111110 
0111111 
0111112 
0111q3 
01111111 
014115 
01'146 
0111117 
01450 

1111 011151 
115 01q52 
116 011153 
a7 0111511 
q8 011155 
q9 011156 
50 01Q57 
51 01 a60 
52 
53 
511 
55 
56 
57 
58 
59 
60 

0001116 
151005 
00011011 
006136 
000003 
0001111 
063517 
000777 
061117 
063517 
000777 
063517 
000775 
060217 
03111157 
1160113 
034'126 
1621132 
010675 
0311554 
11&11115 
054672 
020671 
0341120 
116405 
0511666 
0201110 
02111110 
0301110 
034'110 
175200 
001400 
000000 
000000 
000000 
000000 
000000 
000000 
0000110 
000010 

SKPIH 
J"1P 
OOAS 
SKPBZ 
JI>1P 
SKPBZ 
J"1P 
~HOC 

PLP?T: ADOL 

TP~?T: 

PAC?l 
ZSi.J1P 
TAC /0 
TAC?l 
TAC?2 
TVP?R 
PCII?O 
pcn: 

ADOL 

JMf' 
MOV 
JMP 
JSR 
~ 
JMP 
SKPtH 
JI>1P 
OOAS 
SKPAZ 
J~~p 

SKPljl 
J;~p 

NIOC 
LOA 
ADCO 
LOA 
SUtHIi 
ISZ 
LOA 
SUBO 
STA 
LOA 
LOA 
SUIj 
STA 
LOA 
LOA 
LOA 
LOA 
MOVR 
J"1P 
o 
o 
o 
o 
o 
a 
QO 
10 

TTO 
.-1 
0, TTO 
TTO 
.-1 
TTO 
.-3 
TTO 
1,1 
t,I,SNC 

TPR?T 
2,2,SNR 
.+11 
@IOM?OD 

TPRH 
LPT 
.-1 
O,LPT 
LPT 
.-1 
LPT 
.-3 
LPT 
~,P17?7 

(),3,SNC 
3,PCII?O 
3,0,SZC 
CHR?Z 
3,PC1?~ 

u, 3, sr.t< 
3,CHR?Z 
O,CHR?Z 
3, pcn 
0,3,SNR 
3,Cl-iR?Z 
0,TAC10 
1,TAC11 
2,TACn 
3,TYP?k 
3, "3 
0,3 

:CLEAR TTO DONE FLAG 
,SHIFT AC3 BY 2 PLACES 
:SKIP IF THE OUTPUT IS 
:REQUIRED ON THE LPT 

CHK IF lID "100 LOADED 
SKP IF LOADED 
OUPUT CHAR TO LPT 

:OUTPlJT THE CHAIHCTEN TO Li>T 
:viAIT FO/< LPT 

:CLEAt< THE DONE FLAG FOR LPT 

SKIt> IF IT wAS RUtiOlJT 
AC3 = 40 
S~IP FOR NON PRINTING CHN. 

AC3 = 15 
SKIP IF IT wAS ~OT A "CN" 
CLEAR THE HORZ POS 

RESTORE ACO 
RESTOliE ACt 
RESTORE AC2 
RE~TOt<E CRY AND RTN ADDR 

:RETUR'" 

:TAH liALUE 

TI~?O, TIN?D AND TIN?A ROUTINES. 

THE CALLING SEQUENCE IS: 

JSR ~ITI?O 
ERROR RETliRN 
NOkMAL RETURN 

,ACCEPT TN OCTAL 
ftITH BAD CHARACTER IN ACO 
wITH TERMI~ATING 



002q .MAIN 0030 .~An 01 CHARACTER IN ACO 01 01521 054&03 TH?O: STA 3, .. P,,'? A DECI,AL E'liTfH,i-<T'1i SAV~r; 
02 0,~0,12,15,55 FOR 02 01522 004613 JSR SAV?E SAVE 1 '1E !~O"'LO 
03 ~ULL,SPACE,C/R,L/F AND 03 01523 102440 ~U"U 0,0 DECI.'AL ENHiY SNITC'1 
04 COMMA RESPECTIVELY. 04 01524 126400 TIN?~: sua 1,1 
05 05 01525 030462 TI~?Z: LOA 2,PCI?2 
06 NOTE: 0& 0152b 113001) ADD 0,2 :AC2 rs 10 FO~ OCTAL A~C 12 
07 THE ~UMBER IS ACCEPTEO I~ ACI FROM TTl HY TI~10 AND TI~?U 07 :FOq ~~CIMAL NUMHERS 
08 BAD CHARACTER IS ANY CHARACTER THAT IS 'IIOT A LEGAL 08 01527 102440 S<l80 0,0 
Oq DIGIT n>< A TERMINATING CHARACTER Oq 01530 0407?<> STA 0, lSI,'?P :SIG~ A~n LEADTNG SPACES FLAG 
10 10 01531 034721 TIN!5: LOA 3,lSU?P 
11 :THE CALLING SEQUENCE IS: 11 01532 175014 "10VIt 3.3,SlR :S~1P FOR LEADING SPACt5 
12 12 01533 000730 JMp TIN?X 
13 JSR 111 TI?D :ACCEOPT I'~ 0 E C I '·1 A L 13 01534 054715 STA 3,PAC?1 
1<1 ERROR RETIJRr~ :SAME FORMAT AS TIN10 14 01535 004460 TIN?~: JS~ TIN?A 
15 NORMAL RETURN 15 01536 V04!>16 JSR TYP?E 
If, 16 01537 034747 LOA 3,PI7?7 
17 :THt CALLING ~EQUENCE IS: 17 01540 163400 A1\;D 3,0 :STRIP TH~ P~R1TY ~I~ 
18 18 01541 11641') SU"/1 (), 3, SNR : SK I D I~ 'lOT 6 ><'I'1-C:1 r 
19 JSR ")IT I?A :ACCEPT ALL ASCII CHA~ACTERS lq 01<;42 0004&6 J"'P RUR? 
20 r~O~·).~L k£ TUR~, :C>i~i-/ IN ACO ?O 01543 0347\4 LOA 3,PC4?O 
21 21 0151111 116411.1 SUBIt O,3,SZ'< 
22 "JOTE: THE NUM8E~ IS ACCEPTED IN ACO FROM TTl RY TI~?A 22 0154'; 101015 :,'OVII 0,0,5:\1'1 
23 23 01546 000763 J"p TIN'(S l5PACF., f)R NULL 
21l 011.161 020526 TI'~?C: LDA O,PCI12 24 01547 034443 LOA 3, TPi?2 
25 014b2 000.1672 JSi< TVP?E 25 01')50 I1b405 SUR 0.3, S~i>< : C D!·~r-. A 
26 01463 010641 TI:\J?X: lSZ ><TN?A 26 01551 000712 JMP TI"l?X 
27 01464 040421 TI~?R: srA O,FST?O : tlF,~ T '?D II IS NU" -I ?7 01552 175414 INCIt 3,3, C;ZI< :t.1INUS 
28 01 4b5 15200(' ADC 2,2 lAC2 = -I 28 01553 175235 MOVZRII 3,3, S'JR : OR PLlI:; 
29 01466 02076" TSI?: LLlA (J, ZSU'?P 29 01554 000712 Jf.lP TSI? :MOJIFV THE SIG~ 
30 0 I U67 17 562') PJCZ" 3,3 : AC 3 1 S 1 IF THF CHAQACTER 30 01555 000402 JMP TlN?t.1 :SKP OVER Ir~T? L!)C 
31 :TYPELl wAS A "+" AND A 10JOOO 31 
32 :IF IT \,A S A "_". 32 01556 000000 INT?: :TYPE [HJTS C~.j '3E FQ'ICH' TO 
33 01470 0<;4762 STA 3,ZSU?P 33 :TTY MY PLAC1NG -1 I" ThIS LOC 
34 01471 101112 :.IOItLIt O,O,SlC :S~IP IF THE PREVIOUS SIGN 34 
35 p'JAS A PLUS 35 01557 034i131 T PJ?/.I: LOA 3.PC1?5 I'C3 = It; 
3b 011.17? 124400 ~.EG 1,1 :TA~E ThO'S CU~PLEME~T IF 36 01560 116 1115 SUFlII 0,3,SNI< lIS IT , CARRIAGE RtTuR~? 
37 :THE PkEVIUUS SIG~ ~AS "_a 37 01561 000700 JMP T I ;~?C :IF CR THEN GO TO TI~?C 
38 014n 0347:'6 LOA 3,PAC?1 38 01%2 0~4425 LOA 3,PC1?2 :AC3 = 12 
39 014711 167000 ADD 3,1 3q 01563 11&1.104 SUB 0,3,SZQ :5KIP FnR LINE FEEn 
40 01475 044754 STlI 1. PAC? 1 :PAC?I HAS THE INTERMEDIATE 40 015f,,, 000404 Jr~P TIN?i'J 
41 :RESULl 1.11 01~&5 020423 LOA 0,PC1?,) :ArO = 15 
U2 01471> 12b400 Suti 1,1 42 01566 006137 JSw itlITYP?E 
43 01477 151113 MOVLII 2,2,S'lJC :SKIP IF EXIT IS REQUIRED "3 01567 000673 JMP TIN?C+l 
44 01500 000435 J~IP TIN?W 44 01570 031.1421 TIIHI~: LOA 3,TIN?1 
45 01501 020404 LOA O,FST?D :LEAVE CHAR IN ACO 45 01571 117022 ADOZ rJ,3,SZC :SKIP IF NOT A DIGIT 
46 01502 040624 S'fA O,PAC?O 46 01572 156513 SUHL~ 2,3,S~'C :SKIP IF DIGIT 
47 01503 034621 LOA 3,RTIIJ?A :RESTOREO THE ~ORLO ANO EXIT 47 015n 000&71 JMP TI'IJ?R 
48 01504 000&37 J~1P RST?R :RESTORE THE wORLD 48 01574 010&56 ISZ ZSU?P :OUT OF LEADING SPACES 
49 01505 000000 Fsr 0 0 4q 01575 102400 suB 0,1) :ACO = 0 
50 01506 000177 P17 7 177 50 01576 010707 ISZ FST?O :SqP IF IT WAS FIRST DIGIT 
51 01507 054615 TOO T STA 3,RTr-.?A SAVE THE RTN AoDR 51 :FOR <JOT 
52 01510 004&25 JSR SAV?E SAVE THE ~IDRLD 52 01577 121120 "10Vll 1,0 
53 01511 102000 ADC 0,0 ACI = -1 (E'HRY FOR OoT) 53 01&00 105120 :~OV ZL 0,1 
54 01512 040773 STA O,FST?D LOO~ FOR FIRST DIGIT 54 01601 1251.?0 MOVZL 1,1 : AC 1 IS SHIFTED ~y 3 PLACES 
55 01513 101120 MOVZL 0,0 AC 1 = -? 55 01602 167000 ADO 3,1 :8 OLD PAC?I'S + ~Ew DIGIl 
56 01514 000411 J~p TIN?Z 56 01603 155220 MOVZR 2,3 
57 01515 054&07 TIN?O: STA 3,RTN?A UCTAL ~NTRy,SAVE RT~ ADO .. 57 01&04 175232 MDVZRII 3,3,SZC :S~IP IF OCTAL M8DE 
58 01516 004617 JSR SAV?E SAVE THE wORLD 58 01605 107000 ADD 0,1 :AOD 2 OLD PAC?I'S 
59 01517 102120 ADeZl 0,0 OCTAL ENTRY SwITCH 5q 01606 0007.?7 Jt.1P TIN?" 
60 01520 000404 JMP TIN?Q 60 



0031 .",AIN 
01 01&07 000012 PC112 12 
02 01&10 000015 PC115 15 
03 01&11 177120 TP.J?1 -&0 
04 01&12 000054 TI~12 54 
05 01&13 000100 CI010 100 
06 01614 000000 PA?C3 0 
07 
08 01&15 054777 TIN?A: STA 3,PA1C3 SAVe AC3 
09 01616 020136 LOA O,IOM?OO CHK FOt< 110 MOO 
10 01617 101005 MOV O,O,SNR SKP IF 1/0 MOD LOADED 
11 01620 000404 JMP .+4 
12 01621 00613& JSR O1IOM1DO INPUT CHAR TO ACO 
1!1 01&22 000001 1 
14 01623 002771 Ji'1P iI)PA?C3 RTN 
15 01624 063610 SKPDN TTl wAIT FOR KEY 
16 01625 000717 JMP .-1 
17 01626 060610 DIAC 0, TT I 
18 01627 002765 JMP ;'lPA?C3 :RTN 
19 
20 01630 135005 RUd1: ~IOV l,3,~i\jR :CAN'T RUR-QUT IF ACl = 0 
21 01&31 000&33 J'-1P TIN?R :RETUR~ wITH ILLEGAL CHA~ACTE~ 

22 01632 126400 SUI:l 1,1 
23 01633 1561122 SUHZ 2,3,SlC :S~IP IF AC3 IS LESS THA~ AC2 
211 01b34 125401 hlC 1.1, St<P 
25 01635 157001 ADD 2,3,SKP 
26 01&36 000715 J'1p .-3 
27 01637 054&46 STA 3,FST?D ;"FST'?O" IS NON -1 
28 01640 02011011 LOA O,"A6'lO :ACO = ,,0 
2q 01641 Ib3000 ADU 3,0 
30 01&42 006137 J5R oH TYP?E :ECwO A~D DELET~ THE DIGIT 
31 01643 000672 J""P TI'II?w 
32 016411 000060 R~b?O: 60 
33 01645 000642 TOO?X: JMP TOD?T 
34 S?\~PK 

3<; S ?,~Pf) 
3b 
37 
38 :1. SwITCH SETTI"JGS 
39 
40 LOCATIO~ "S~REG" IS USED TO SELECT THE PROGRAM OPTIONS 
41 (NOT SYSTEM CONFIGURATION). ~HILE RUNNING U~OER OTOS, 
42 THIS LOCATION AILL BE LOAOEO a, THE MONITOR. 
43 HOftEVER U~OER STANO ALONE AND PROGRA~ LDA0 MOoES T~IS 

411 LOCATION WILL BE SET 4CCOROI~G TO THE ANS~~RS SUPPLIED 
45 ." THE OPERATOR. IN AN' CASE T~~ OPTIONS CAN ~E CHA~GEO 

4b OQ VERIFIED RY IISING ONE OF THE CO~H·1AI~OS GIVEN I". SEC. 
47 1.2 
48 
4'1 
50 :1.1 S,~ITCH OPTIO~'S 

51 OIFFERENT BITS AND THEIR rNTEg~WETATIO~ AT LOCATIO~ 

52 "S~REG" IS AS FOLLO~S: 

53 
54 BIT OCTAL BINARY INERPRETAT IO~, 

55 VALUE VALUE 
56 
57 LOOP O~, ERROR 

58 110000 SKIP LOO~ING OM ERROR 

5'l 
60 PRINT TO CONSOLE 

0032 .MAIN 
01 
02 
03 
04 
05 
0& 
07 
08 
0'1 
10 
11 
12 
13 
14 
15 
16 
17 
18 
1'1 
20 
;>1 
22 
23 
24 
25 
2" 
27 
28 
2'1 
31) 
31 
32 
33 
34 
35 
36 
37 
38 
3q 
LlO 
41 
112 
a3 
a4 
45 
lib 
117 
118 
Llq 
50 
51 
52 
53 
sa 
5<; 
56 
57 
58 
5'1 
1,0 

200110 

10000 

011000 

02000 

01000 

Ooa,](. 

00200 

:1.2 S~ITCH CO~MA~OS 

A80RT PRINT OUT TO CONSOLE 

DO '~OT PRINT X FAILIJQE 
PRH,T X FAILURE 

ALLO" E"ID OF PASS PRI~T O'H 
SUPPflfSS END OF PASS PRPJT OIJT 

00 ~OT PRINT ON THE LI~E PRI~TER 

PRI~l U0 THE LINE PRIN1ER 

DO NOT HALT ON ~RROR 

HALl ON ERROR 

DO fl:IJT PRINT SUiMH'" H!D/OR 
PASSIr,G OF EACH SI;flTE~T 

PRlr.T SU"-'MARY H,D/OR 
PASSI:-'G OF EACH SIJflTEST 
PRINT 0NLY THE FIRST ERkO~ 
PRINT EvER' ERROR 

O~CE THE PROGRAM STARTS EXfcuTING THE STATf OF A~' OF 
THE dlTS CAN ME CHANGED flY HITTING KEYS l-q, A-F. THE 
PROGRAM WILL CONTINUE RUNNING AFTER upnATING THE OPTIUNS. 
EACH KEY ~ILL CUMPLEMENT THE STATE OF THE ~IT AFFILIAT­
ED ~ITH IT. lHllS MIT a CAN BE ALTERED RY HITTING KE' 4. 
SETTING OF AMy RIT OF lOCATION IS~kEG" ~ILL SEl ~IT 0. 
(DEFAULT MODE IS DEFINEO AS ALL ~ITS OF S~RfG SET TO OJ 
T~E PROGRAM CA~ ~E LOCKEn INTn SWITCH ~onIFICATIQ~ ~ODE 
a, T'PI~G A 0, I~ ~HICH CASE MOkE THA~ O~E RIT CA~ ~E 

CHA~GEO HEFnWE cnr.rHOL IS ALlO~EO TU ~ETURN TO THE 
MAIN PROG"A~. 

:1.2.1 OTHER COMMANDS 

" C R " A" R t= T U o<!," C A I, HE T Y PEl' TO C U N T r !'J II E THE P.:l r) G R A "I 
A~TEA ITS LOCKEn Ih A s~tTCH "-'ODIFICATI0~ ~ODE 

-D THIS COMMA~O GIvE~ Ar A~Y TIME AILL ~ESET "S~~EG" 
Tn D~FAULr MUOE A~D RESTART TH~ PQOGO<AM. 

At< THIS CO~~A~O GIVE~ AT A~Y lIME hILL RESTART THE 
PROGt<AM. SwITCHES ARE LEFT ftITH T~E V4LliES THEY 
HAD REFORE TH~ COMMA~r) hAS ISSUED. 

-0 THIS COMMA~O GIvEN AT A~Y TI~E wILL CAUSE THE 
PROGRAM CONTROL TO GO TO ODT (NOTE: THIS IS A~ 

OPT IlJ~JAL COM~lAND A~JD I C; AVA ILBLE ONL' IF 
OOTPK IS PRESE~TJ 

M THIS COMMAND GIVE~ AT 6~Y TIME AILL ~RI~T T"E 
CUAHE"T UPERATING "nn~_s. 

T~IS PACKAGE IS USEO TO CHANGE THE SETT!\GS OF LOCATIG~ 

ISwREG" OF PAGE o. THF PRnGRA~ CO~T~OL SHOULD FNTEP 
I~P?J OR INP?K" wITH AC3 HAVI~G THE ~T~ ADOR. 
THE P R (j G HAM S H 0 II L D E~) TE RAT I '\JP? J I F I) i'T IS N n T P 1'1 f_ SEN T 



0033 
01 
02 
03 
04 
05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 
18 
19 
20 
21 
22 
23 
24 
25 
2& 
27 
28 
29 
31) 
31 
32 
33 
34 
35 
3& 
37 
38 
39 
40 
41 
42 
43 
44 
45 
4& 

.MAIN 
:OR AT INP?K IF OOT IS PRESENT. 
'T~E I~PUT IS ECHOED AFTER A wCRw. IF THE COMMAND IS 
,NOT A LEGAL ONE THEN THE CONTROL IS RETURNED WITHOUT DOING 
'ANY THING. OTHERWISE ONE OF THE FOLLONING COMMANDS IS 
:EXECUTED: 
,KEYS 1-9 AND A-F ARE USED TO COMPLEMENT THE CURRENT VALUE 
,OF BITS 1-15 OF ~SWREG". IF ONE OF THESE KEYS 18 HIT THE 
,CORRESPONDING BIT OF "SWREG" IS COMPLE~ENTED AND THE CO~TROL 
:IS RETURNED TO THE STATE PROGRAM HAD ~EFORE HITTING THE KEY 
'TYPING OF A "0" WILL LOCK THE PROGRAM IN A SWITCH MODIFICATION 
,MOOE IN wHICH CASE MORE THAN ONE RIT CAN BE CHANGED BEFORE 
,THE CONTROL IS ALLOwED TO RETURN TO THE MAIN PROGRAM. HITTING 
,THE "CR" KEY WILL UNLOCK THE PROGRAM FROM THIS MODE. 
,·-0" THIS COMMAND GIVEN AT ANY TIME WILL RESET THE "SWREG" 
:TO DEFAULT MODE (ALL ZEROS) ~ND RESTART THE PROGRAM AT ADO. 
:STORED IN LOCATION "INS?W 
:"~R" THIS COMMA~ND GIVEN AT ANY TIME" ~ILL N~START THE PROG. 
,AT ADDRESS STORED I~ LOCATION "INS?" 
:"M" THIS COMMAND GIVEN AT ANY TIME WILL PRINT THE CURRENT 
:OPERATING ~ODES. 

:HEFORE THE CONTROL IS RETURNED TO THE MAIN PROGRAM SIT 0 ~ILL 
,BE SET IF ANY OF THE OTHER BITS OF "S~REG" ARE SET, OTHERWISE 
:IT WILL BE CLEARED 
'T~E LABLE RES?T MUST BE A PROGRAM REST4~T LOCATION FOR 
:THE CONTROL R AND CONTROL 0 INPUT KEV FU~CTIO~S 

EXAMPLE: 
RES?T: 
BEGIN: XXX 

:~HERE RES?T AND ~EGIN ARE AT THE FIRST INSTRUCTION OF THE P~OGRAM. 

:NOTE: THIS PACKAGE REQUIRES THE 1TYIO PACKAGE IN 
ORDER TO RUN 
THE LOCATION "S~REG" MUST 8E POINTED TO BY THE PAGE 
ZERO POINTER ISwR?EG AND SHOULD BE THE SIXTH WORD OF 
THE EGGS dLOCK. 
A USER WHO NANTS TO DEFINE HIS ONN TTl COMMANDS SHOULD 
BUILD A ROUTINE WITH THE ENTRY INP?X WHICH CALLS INP?K 
OR INP?J AS DESIRED AND THEN CHECKS FOR HIS INPUT KEY 
WHICH wILL ~E PLACED IN AC3 ON RETURN FROM THE SwPAK ROUTINE 

ITHE CALLING SEQUENCE IS: 

, 
f 
:NOTE: 

JSR iIINP? ,WHERE IINP? POINTS TO 
INP?J OR INP?K 

THE INP?K ROUTINE IS IN THE O?DTP MACRO. 

47 01&4& 17&000 IN3?: 
48 01&47 054413 

ADC 
STA 
LOA 

3,3 
3.INL?K 
1.iiHStlR?EG 

,AC!! = -1 
:LOCK IN ~WITCH INPUT ~OOE 

49 01&50 02&135 
50 
51 
52 
53 
54 
55 
5& 
57 
58 
59 
&0 

01&51 
01&52 
01&53 
01&54 
01&55 
01&5& 
01&57 
01&&0 
01&&1 
01&&2 

133414 
14&401 
147000 
04&135 
000554 
000033 
00013& 
000104 
000000 
000000 

IN3?3: 
IN113&: 
IN1104: 
INT1E: 
INL?K: 

AND" 
SUB 
ADD 
STA 
JMP 
33 
13& 
104 
o 
o 

1.2.SZR 
201,SKP 
2,1 
1,iVISWR1EG 
IN4? 

:READ THE CURRRENT VALUE OF 
:"SWREG" 
:TAKE XOR OF ACI AND AC2 

ISAVE THE NEW VALUE OF "SwREG" 

0034 .MAIN 
01 01&&3 152000 
02 016&4 050&72 
03 01&&5 002143 
04 

01&&6 
01&&7 
01&70 
01671 
01&72 
01&73 
01&74 
01&75 
01&7& 
01&71 
01700 
01701 
01702 
01703 
01704 
01705 

05 
0& 
07 
08 
09 
10 
11 
12 
13 
14 
1~ 

16 
17 
HI 
19 
20 
21 
22 0170& 
23 01707 
24 01710 
25 01711 
2& 01712 
27 01713 
28 

05457& 
17&000 
1770&1 
054573 
0547&7 
004553 
0407&& 
020572 
03413& 
175005 
0&0&10 
034&05 
1&3400 
0405&7 
034704 
11&415 

000425 
024704 
034&77 
11&414 
034744 
1&2453 

01714 000447 

Ir>lPl1 : 

INP?I: 

INP?J: 

Ir>lO?: 

2q 
30 
31 

01715 107000 Ir>l5?: 

32 
33 
34 
35 
3& 
37 

017\& 
01717 
01720 
01721 
01722 
01723 

38 017?4 
39 01725 
40 0172& 
41 017n 
42 01730 
43 01731 
44 

020741 
00&137 
121000 
00&137 
034'555 
1&2015 
000405 
034733 
11&404 
000502 
05&135 
034545 

45 01732 054532 

IN&1: 

4& 01733 17&400 INR?: 
47 01734 1&5000 
48 01735 00&143 
49 0173& 054&20 
50 01737 032135 
51 01740 17&220 
52 01741 173404 
53 
54 01742 172000 
'55 01743 052135 
5& 01744 034527 
57 01745 175223 
58 
59 0174& 0&0211 
&0 01747 175220 

AOC 
STA 
JMP 

STA 
AOC 
AODC 
STA 
STA 
JSR 
STA 
LOA 
LOA 
MOV 
DIAC 
LOA 
AND 
STA 
LOA 
50S" 

JMP 
LOA 
LOA 
SUB" 
LOA 
SUt:\OIl 

JMP 
ADD 

LOA 
JSR 
MOV 
JSR 
LOA 
ADC" 
JMP 
LOA 
SUB 
JMP 
SrA 
LOA 

STA 
SUB 
MOV 
JSR 
STA 
LOA 
ADCZR 
AND 

ADC 
STA 
LOA 
MOVIR 

NIOC 
MOVZR 

2.2 
2, PH? 
<liICRL?F 

3.INP?R 
3,3 
3,3,SKP 
3,I~P?R 

3.INT?E 
INS?V 
0, INL?K 
O,IrJS?O 
3.IO"'?OD 
3,3,SNR 
O. TTl 
3, P17?1 
3,0 
0, I~S?3 
3,PC1?5 
(),3,SNI< 

I'JR? 
I,Cl0?0 
3,PC1?2 
0,3,SZR 
3, II~3?3 
3,0,S'IIC 

I r~ 1 ? 
0,1 

o .r~H 136 
@ITYP?E 
1,0 
;;II TYP?E 
3.112?1 
3,0,SNR 
IN&? 
3.IIIJ1?04 
0.3,SZR 
IN4? 
3,@ISI'JR?EG 
3,IN8? 

3,INP?R 
3,3 
3.1 
alICRL?F 
3. I~T? 
2,it1ISWR?EG 
3,3 
3,2.S1R 

3.2 
2,iVISwR?EG 
3,STA?T 
3.3,SNC 

TTO 
3,3 

:FORCf THF TYPE OUTS O~ 

:THE TELETYPE 

,SAVE THE RETURN ADDRESS 

:SAVE THE STATUS 
,"INL?K" IS NOT -1 
:~ET CHAR IF USING 1/0 MOO 
:CHK IF 110 MOO LOAOEO 
,SKP IF NO 1/0 MOO 
,IIIJ?UT CHAR 
:AC3 = 177 
:GET RI~ OF THE PARITY RIT 
:SAVE CHARACTER 
:ACI = 15 
:SKIP IF THE CHARACTFR TYPEn 
:wAS ~IOT "CR" 

: AC 1 100 

SKIP IF IT IS A LINE FEED 
AC3 = 33 
OON'T SKIP IF ACO IS 33 
OR MORE 

:ACI = 100+ ASCII VALlIE OF 
:CO~TROL CHARACTER 

fACO = I~& 
:TYPE • 

ItC3 : 121 
:SKIP IF IT IS NOT OR 

:AC3 = 104 
:SKIP IF IT ~AS A ·0 

ILOAD "SWREG" wITH 0 
:AC3 = AOD~ESS OF THE LOC~TIO~ 
:wHFRE THE PROGRAM wILL START 

AC3 = 77777 
SKIP l~ THE SWITCHES ARE SET 
TO ALL ZERO'S 

,SKIP IF DONE ~IT ON TTO IS TO 
:HE LEFT SET 



0035 .MAIN 
003& .MAIN 01 01750 175204 MOVR 3,3,SZR :LOAD THE CARRY KIT AND SKIP 01 :flIT" 02 :IF THE INTERRIJPTS A~E ~OT TO 02 020n 000773 JMP .-5 03 rHE ENARLED 03 02030 00&143 JSR .ilICRL?F 04 01751 t25004 MOV ld.SZIoI :SKIP IF THE INSTRUCTION ~EING 04 02031 010&31 INI"!: ISZ I\JL?K :SKIP IF THE PROGRAM IS LOCKED 05 :EXECUTED IS A "PH 05 :IN S~ITCH INPUT MODE 

0& 01752 17&000 AOC 3,3 :INTERRUPTS ARE TO BE LEFT DIS- 0& 02032 000701 J""P INIo/? 07 :ARLED 07 02033 014b27 OS7 INL?K :NEVER !')t<IP 
08 01753 054520 STA 3, STA?T :"STA?T" IS 0 IF INTERUPTS ARE 08 02034 034136 LOA 3,In~?OO :CHK FOt< 1/0 M(JD 09 :TO liE ENABLED AND -I OTHER'4ISf 09 02035 175005 MOV ],3, SrJR :SKP IF I/O Man LOADF:O 
10 01754 020513 LOA O,INS?O :RESTORE THE ACCUMULATORS 10 0203& 000404 JMP .+4 
11 01755 024513 LOA 1,INS?1 11 02037 00&13& JSR OlUIM?DO : H,PIIT CHAR TO Acn 
12 0175& 030513 LOA 2.INS?2 12 02040 000001 1 13 01757 034513 LOA 3, HIS?] 13 02041 000&35 Jt.1P I ~Jn? : 14 017&0 010513 ISZ STAn 14 02042 0&3&10 SKf'ON TTl :~AJT FOR OP~RATOR INPUT 
15 017&1 0&0177 II~TEN 15 020113 000777 JMP .-1 
1& 017&2 002502 JMP @INP?R :START EXECUTI~IG THE IISEIo/'S 1& 020114 000&32 JMP INO? 
17 :PROGRH1 17 
18 18 020115 OOObOO TOO?Y: JMP TOO?X :TO REACH ADDRESS 
19 017&3 00&137 IN1?: JSR "HTYP?E :ECHO THE CHARACTER 19 
20 017&11 034514 LOA 3,IN6?0 :AC3 : 60 20 0204& 0110421 II\JS?V: STA O,INS?O :SAVE THE ACC. 
21 017&5 152&20 SIJBZR 2.2 : AC2 : 100000 21 02047 044421 STA 1,11'4511 
22 017&& 11&405 SUB 0,3.SNR :SKIP IF THE DIGIT TYPED wAS 22 02050 050421 STA 2,INS?2 
23 :NOT 0 23 0200:;1 1025&0 SUBCL 0,0 :SAVE THE CARRY 
24 017&7 000&57 Jt.1P IN3? 24 02052 010&07 ISZ I\JT?E :SKIP IF OOT IR ENTERED THRiJ 
25 25 :INTEIo/RIJPT HANDLE~ 
2601770151221 IN~?: MOVZR 2,2.SKP :SHIFT AC2 TO wIGHT 2& 02053 0&3577 St<PfH CPU :8KIP IF INTERRUPTS ARE ~OT 
27 01771 12&520 SU8ZL 1,1 :ACI : 1 27 :t:NARLF.fI 
26 01772 1751105 INC 3,3,5111>( 2A 02054 101141 MOVOL O,O,SKP 
29 01773 000&55 JMP IN3?+2 2q 0205'5 101120 MOVZL 0,0 
30 01774 147415 AND# 2,1,SNR :STAY IN LOOP UNTIL ALL ~ITS 30 02050 0&0277 I,HOS 
31 :OF SwREG ARE CHECKED 31 02057 0&3&11 SKPON no :SAVE THE TTO STArus 
32 01775 000773 J~1P IN2? 32 02060 101121 MOVZL O,O,SKP 
33 01716 10&400 Su8 0,1 :wHfN THE CONTROL CO~ES ~E~E 3~ 02061 101140 MOVOL 0,0 
34 :FOR THE FIRST TJ~E ACI : 100 31.1 02062 040411 STA O,STA?T 
35 01777 135000 f>10V 1,3 35 020&3 000&00 J~P INP?l 
36 02000 151225 MOVZR 2.2,SNR 36 
37 02001 000430 JMp IN4? 37 020&4 000000 INP?R 
38 02002 024500 LOA t.IN1?,) :ACt : 15 38 02065 000&01.1 INP?Q JMP INP?J 
39 02003 167004 ADO 3.1,SZR :SKIP IF THE COMMAND ~AS "~" 39 020&6 005400 INS?A JSR 0,3 
40 02001.1 0007&5 JMP PJ2?+1 110 020b7 000000 INS?O 0 
1.11 41 02070 000000 INS?! 0 
1.12 02005 00&143 IN~?: JSt-I ;')ICRL?F :TYPE A "CR" AND "LF" 42 02071 000000 II~S?2 0 
43 0200& 152'520 suBZL 2,2 :SfT AC?: 1 43 02072 000000 INS?3 0 
44 02007 00&144 JSR :;}IPOC?S :PRINT THE CONTENTS OF ACI 44 02073 000000 STA?T 0 
45 02010 00001.10 110 45 02074 177777 IN8?A -1 
11& 02011 12'5400 INC 1,1 1.1& 02075 000000 IN8?I 0 
47 02012 031.14&7 LOA 3,IN1?2 :AC3 : 12 47 02076 000307 INS?: RES?T 
48 02013 1&6452 SUt301t 3.1,SZC :SKIP IF ACI IS GREATER THAN OR EQUAL 48 02077 000121 I12?1 121 
49 : TO AC3 49 02100 0000&0 IN6?0 60 
'50 02011.1 00&150 JSR cilITPS?P :PRINT A SPACE 50 02101 000012I'H?2 12 
51 02015 151124 MOVZL 2,2,SZQ :SKIP AFTER TYPI~G It 15 51 02102 000015 IN1?5 15 
52 0201& 000771 JMP INM?+2 52 
53 02017 00&143 JSR ,;lICRL ?F 53 O?OTP 
54 02020 0321.~5 LOA 2 • .;)IS~W?EG 54 O?OTO 
55 02021 151140 MOVOL 2,2 :AC2 HAD SwITCH SETTINGS 55 
5& 02022 12&5&0 SUBCL 1,1 :BRING THE CARRY riIT TN ACI 5& 2. OCTAL DE8i1G TOOL (DOT) 
57 02023 00&144 JSR OlIPOC?S :TYPE THE CONTENTS OF ACI 57 
58 02024 000040 1.10 58 THE DIAGNOSTIC IS EQUIPE0 wITH A ~UILT I~ ODT WHICH CAN 
59 02025 00&150 JSR <1JITPS?P :TYPE A SPACE 59 ~E ACCESSED ~Y HITTING CUNTROL 0 (~O) AT ANY TI~E DURING 
&0 0202& 151124 MOVZL 2,2.SZR :SKIP AFTER TYPING ALL lb 60 THE EXECUTION OF THE PROGRA~ (AFTER SETTING THE PARA-
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0037 .MAI"l 
01 
02 
03 
04 
05 
0& 
07 
08 
Oq 
10 
11 
12 
1'3 
14 
15 
1& 
17 
18 
lq 
20 
21 
22 
23 
24 
25 
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27 
28 
2q 
30 
31 
32 
33 
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37 
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4& 
47 
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4q 
50 
51 
S2 
S3 
S4 
5S 
5& 
S7 
58 
Sq 
&0 

f 

METERS). 
ON ENTERING ODT THE ADDRESS OF THE LOCATION HAVING THE 
NEKT INSTRUCTION TO AE EKECUTED WILL BE TYPEO-OUT. 

12.1 CONVENTIONS AND SYMBOLS 
THE FOLLOWING CONVENTIONS ARE USED RY T~E ODT: 
1 PRESSING ANY ILLEGAL ~EY CAUSES THE ~OT TO qES­

POND wITH A "1M. 
~ ODT IS READY AND AT YOUR SERVICE. 

:2.2 COMMAND STRUCTlJ~E 

AN uDT COMMAND HAS THE FOLLO~ING FORMAT: 
[ARGUMENT] [COMMAND) 

AN ARGUMENT MAY BE ONE OF THE FOLLO~ING: 
"EXP" AN OCTAL EXPRESSION CONSISTING OF OCTAL NUM~ERS 

SEPARATED BY PLUS (+) OR MINUS (-) SIGNS. LEAD­
I~G ZEROS NEED NOT 8E TYPED. 

"ADR" AN ADDRESS IS THE SAME AS AN EXPRESSION EX~EPT 
THAT ~IT 0 IS NEGLECTED. 

A COMMAND IS A SINGLE TELETYPE CHARACTER 

:2.3 ~OT COMMANDS 
THE LOCATIONS THAT CAN BE EXAMINED AND MODIFIED ~, T"E 
USE~ ARE CALLED CELLS. T~ESE C~LLS ARE OF TwO lYPES: 
INTERNAL CPU CELLS AND MEMORY LOCATIONS. 

:2.3.1" OPENI~G INTERNAL CELLS 
THE COM~AND TO OPEN ONE OF THE I~TERNAL REGISTERS IS OF 
THE FORM "NA" ~HERE N IS ANY OCTAL EXPRESSION BETWEE~ 
o AND 7 
0-3 

5 

6 

FO~ 

FOR 
THE 
CPU 
BIT 
15 
14 

ACCUMULATORS 0·3 
PC OF THE NEXT INSTRUCTION TO 8E EXECUTED IN 
EVENT OF A "P" COMMAND. 
ANO TTO STATUS 

INTERPRETATION 
STATUS OF TTO DONE FLAG 

13 
ADDRESS 
ANY) 

STATUS OF INTERRUPTS (ION FLAG) 
STATUS OF CARRY BIT 
OF THE LOCATION HAVING THE BREAK POINT (IF 

INSTRUCTION AT THE ~REAK POINT lOCATIO~ 

OTHER COMMANDS TO OPEN CELLS ARE: 

"ADR"I OPEN THE CELL AND PRINT ITS CONTENTS 
.1 OPEN THE CELL CURRENTLY POINTED TO BY THE pnINTE~ 

AND PRINT ITS CONTENTS. 
.+"ADR"I ADD "ADR" TO THE POINTER, OPEN THE CELL 

AND PRINT ITS CONTENTS. 
.-"ADR"I SUBTRACT "AOR" FROM THE POINTER, OPEN 

THE CELL AND PRINT ITS CONTENTS. 
"CR" THE RETURN KEY IS USED TO CLOSE THE OPEN CELL 

~ITH OR WITHOUT MODIFICATION. 
"LF" LINE FEED IS USED TO CLOSE THE OPEN CELL ~IT~ OR 

wITHOUT MODIFICATION AND TO OPEN THE SUCCEEDING 
CELL. 
CLOSE THE OPEN CELL WITH OR WITHOUT MODIFICATION 
AND OPEN THE PRECEDING CELL 
CLOSE THE OPEN CELL WITHOUT MOOIFICATION, AND 
OPEN THE CELL POINTED TO AY ITS CONTENTS. 

) 

0038 .\4AIN 
01 
02 
03 
04 
05 
0& 
07 
08 
0'1 
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11 
12 
13 
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15 
11> 
17 
1~ 
1q 
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21 
22 
23 
24 
25 
2& 
27 
28 
2q 
30 
31 
32 
33 
34 
3S 
3& 
31 
38 
3q 
40 
41 
42 
43 
1I4 
4S 
46 
47 
48 
4q 
'50 
51 
S2 
53 
S4 
5S 
Sb 
S7 
SA 
Sq 
&0 

, 

) 

."ADR"/ CLUSE THE OPEN CELL wITHO'!T MODIFICATION, AND 
OPEN THE CELL POI~TED TO ~Y IT~ CONTENTS + "AODR". 

-"ADR"I CLOSE THE OPEN CELL ftiTHOUT MODIFIC~TION, AND 
OPEN THE CELL POINTED TO ~Y ITS CO~TENTS - "ADR". 

12.3.2 MOOIFICATION OF • CELL 
ONCE A CELL HAS REEN OPENED ITS CONTF~TS CAN ~E MODIFIED 
BY TYPING THE NEW VALUE THE CELL IS TO CONTAIN IN THE 
FORM OF AN OCTAL EXPRESSION FOLLO~ED RY NCR" OR "LF". 
IF A + OR - 15 TYPED AS THE FIRST CHARACTER OF THE EX­
PRESSION THE~ THE VALUE OF "TrlE EXPRESSION IS ADDEO TO OR 
SUB1RACTEO FROM THE OLD CO~TENT8 OF THE CELL. THE 
ADDRESS ITSELF OR AN EXPRf8IO~ RELATIVE TO THE ADDRESS 
CAN 6E DEPOSITED 8Y TYPING A "." OR ".+I-OCTAL EtPRESS­
ION". A RUBOUT COMMAND GIVEN RIGHT AFTER OPENI~G A CELL 
ALLOwS THE MODIFICATION OF ITS CONTENTS AS IF T~EY wE~E 
TYPED IN JUST t'lEFORE THE C()~'MA'JD .. AS I~SUED. 

:2.3.~ OTHER ODT COMMANDS 
RUdOUT THIS KEY IS USED TO DELETE ERRONEOUSLY TYPED 

DIGITS. EACH TI~E THE KEV IS PRESSED TH~ ~lGHT MOST 
DIGIT IS DELETED A~D ECHOEG ON THE TER~I~AL. IF 
THE RUaOUT KEY IS PRESSED RIGHT AFTE~ OFE~ING A 
CELL THEN IT DELETES T~f RIGHT ~OST DIGIT OF THE CELLS 
CONTENTS. THIS ALLU~S THE MODI~TCATInN GF THE CELL 
AS IF ITS CONTENTS _ERE TYPED IN JUST 8EFORE THE 
KEY ~AS PHESSED. 

"ADR"S INSERT A 8~EAK POINT AT LOCATION "ADR". 
O~LY ONE BREAK POINT CAN RE INSERTED AND ANY 
E~TRY TO ODT AFTER EXECUTING A ~REAK POINT ~ILL 
CAUSE IT TO BE DELETED. 

o DELETE T~E RREAK POI~T IF ANY. 
P RESTART THE EXECUTION OF THE PROGRAM AT LOCATION 

POINTED ~Y 4A. 
"ADR"R START EXECUTING THE pqOGRAM AT "ADR" AFTER AN 

In-RESET. 

NOTE: 

KILL THE STRING TYPED SO FAR. THE O~T RESPO~DS 
WITH A "1" AND THE OPEN CELL IS CLOSED ~ITHOUT 
MODIFICATION. 
PRINT THE OCTAL VALUE OF THE INPUT ONLY. 
THIS ~ILL CLOSE ANY OPEN CELLS WITHOUT 
MODIFICATION AND wILL NOT OPEN A CELL 

IN PROGRAMS wHICH RELOCATE THEMSELVES THE 
THE USER SHOIlLD PLACE RREAK POINTS ONLY IN THE 
THE ORIGINAL PROGRAM AREA. IF A RREAK POINT IS 
PLACED OUTSIDE THIS AREA THE RESULTS wILL 
AE UNPREDICTABLE. 

:THIS PACKAGE IS USED TO PROVIDE AN INTERNAL 
,OCTAL EDITOR/DE8UGGER TO A PROGRAM. 
,OOTPK REQUIRES A SINGLE·PAGE ZERO LUCATION FOR 
fA BREAKPOINT WHICH MUST HAVE THE LASLE ODO?K 
lIT ALSO REQUIRES THE TTYIO AND SwPAK P~CKAGES 
:T~E ENTRY TO THE ODTPK IS ODT?J WHICH SHQULD ~E CALLED 
fONLY IF A CONTROL 0 (-0) WAS INPUT FRn~ THE TTl. 
,THIS ~AY BE DONE USING THE INP1K ENTRY OF THIS PACKAGE 



0039 .MAIN 0040 ."IAIN 
01 rT"E RDUNTINE TO CALL ODTPK COULD LOOK LIKE THIS: 01 02124 006145 JSR tilIMES?S rTYPE 4 "?" 02 02 02125 002316 TP?? 
03 03 0212& 000441 JMP OOw?T 
04 EITHER 04 
05 SKPON TTl :KEY HIT? 05 02127 000717 INS?~ JMP J.lJ5?V 
0& JMP .+5 :NO 06 02130 000735 tI~~? JMP I NP?r~ 
07 JSR @IINP? :TO SwPAK 07 02131 054741 ODT?I S14 3. I"J5? 3 :NONMALLY THE PROGRAM SH00LD 
08 LDA 1,CONO ,CHECK FOR 08 :ENTER DOT AT THIS LOCATION 
09 SUBIi 1,3,SNR :CONTROL 0 09 :THROUGH AN INTERRUPT HANDLER 
10 JSR @IODT? :TO ODTPK 10 02132 034000 LOA 3.0 :AC3 = RETURN AnORESS 
11 11 02133 00040? JMP .+2 
12 12 02134 054736 ODT?J: STA 3.INS?3 lOOT SHOULD BE ENTERED AT THIS 
13 13 :POINT THRU A JSR 
14 CONO: 17 : COi\JTROL 0 14 02135 054727 STA 3.I'lJP?R :"INP?R" HAS TH~ RETUR~ ADD. 
15 , 15 02136 004713 JSR INS?V+3 :SAVE THE STATUS 
16 :WHERE IINP? POINTS TO INP?J AND lOOT? POINTS TO OOT?J 16 02137 152400 SUB 2.2 
17 17 02140 024724 LOA I.Ii'IP?R 
18 OR 111 02141 044723 OOT?l: STA I.I'JP?R 
19 SKPDZ TTl :KEY HIT? 19 02142 00&146 JSR ;;)I7t1C?T :TYPE THE HALT LOCATION+l 
20 JSR @IliIIP? :TO SV.PAK 20 02143 151404 II~C 2.2.S1R :SKIP IF THE MREAK POINT HAS 
21 21 :TO BE DELETED 
22 22 02144 000422 JMP ODw?T-l 
23 23 02145 020730 000?8: LOA O. II~R?I :LOAO ACO IN CASE THE 8kEAK 
24 24 :POJMT IS TO 8E REMOVED 
25 ,WHERE IINP? POINTS TO INP?K 25 02146 034726 LOA 3. I,~R?A 
26 26 02147 126001 AOC I.I.SKP 
27 :NOTE: INP?J IS AN ENTRY IN SwPAK 27 02150 055000 DDB?P: STA 3.0.2 
28 :THE ENTRY ODT?K IS USED BY PROGRAMS wHICH RELOCATE THEMSELVES 28 02151 175415 If\JCIi 3.3.SNR :SKIP IF THERE IS A BREAK 
29 : AND SHOULD BE CALLED O~CE IN THE PROGR .. r1. THE CALL MIIST HE 2q ,POINT 
30 :FOLLOWED BY THE ADDRESS OF THE LOCATION USED BY THE PROGRAM 30 02152 000412 JMP ODT?2 
31 :TO STORE THE RELOCATION CONSTANT. 31 02153 044557 STA 1. PIR?1 
32 32 02154 0/12720 STA O.iI)INf.I?A 
33 ,THE CAL TO ODT?K IS: 33 02155 024543 LilA I.ODT?3 :CHECK FOA PROG~AM kELOCATION 
34 34 02156 125415 INCtt l.t.SNR :SKIP IF YES 
35 JSR -iJIOD?K 35 02157 000405 JMP ODT?2 
36 RELOC 36 02160 034714 LOA 3.INB?A 
37 37 02161 026557 LOA l.o1(lDT?3 
38 :WHERE IOD?K POINTS TO OOT?K AND RELOC IR THE LOCATION OF THE 38 02162 137000 ADD 1.3 
39 :RELOCATION CONSTANT. 39 02163 041400 STA 0.0.3 
40 40 02164 024546 ODT?2: LOA I.INR?1 
41 02103 006144 OOA?C: JSR dIIPDC?S : TYPE THE ACCIWlILA TOR l\UM.,Et( TO 41 02165 044707 STA 1. I ~I"? A :~NARLE PREAK POINTS 
42 :eE OPENED 42 02166 060210 NIOC TT r :CLEA~ THE TTY INPUT DO~E SIGNAL 
43 02104 000101 010?1: 101 43 02167 006143 OOW?T: JSR n1ICRL ?F 
/14 02105 006150 OOA?: JSR @ITPS?P :TYPE A RPACE 44 02170 054524 SU ~.ODL?T :MAKE THE TAG FOR OPEN LOCATION 
45 02106 004760 JSR INS?A :LOAD AC~ WITH THE ADDRESS OF 45 :NON -1 (NO LOCATION IS OPEN) 
46 :INS?O 46 02171 006145 JSR "1IMER?S 
47 02107 171000 "lOV 3.2 47 02172 002317 ODT?P 
48 02110 133000 AOD 1.2 48 02173 004652 JSR TOO?Y : ACCEPT OCTAL NIJ"'~ERS SEPAR4TEO 
/19 02111 034575 LOA 3.007? :AC3 = 7 49 :AY + OR - SIGNS 
50 02112 136453 SUt301i 1.3.SNC :SKIP IF ACC. NUMRER IS NOT OK SO 02174 060077 NI0 CPU : t-JO-DP 
51 02113 000515 J"'p ODA?L 51 02175 034513 LOA 3.00E?Q 
52 52 02176 116415 SUHIi 0.3.SNR :SKIP IF NOT 
53 02114 116005 ODP?C: ADC 0.3.5NR 53 02177 000476 JMP ODE?1 
54 02115 000&17 ODR?T: JMP INR?+1 :IF IT IS A "P" THEN PROCEED 54 02200 034511 LOA 3.DOU?A 
55 02116 034762 LOA 3.0D6?0 :AC3 = 60 55 02201 116415 SU8tt 0.3.SNt< :5KIP TF NOT 
56 02117 116005 ALlC O.3.St~R :5KIP IF ACO I~ NOT "," 56 02202 000475 JMP OOEn 
57 02120 000/176 JMP DDL?C 57 02203 034&76 LOA 3.001?2 
58 02121 145000 MDV 2.1 51\ 02204 116414 SU~# 0.3.SlR :CHECII FOR A LII"t FEED Ot( RETllRtJ 
59 02122 175225 ~10V ZR 3.3.SNR :SKIP IF IT IS ~OT A ". " 59 02205 034&75 LOA 3.0Dl?5 
60 02123 000561 JMP OLlE?4 60 02206 116414 Sll~# 0.3.SlR 



) 

00111 .MAIN 00112 .MAIN 
01 02207 00011113 JMP ODD?R ,DECODE REST OF THE CO~MA~DS 01 02267 143000 ADD 2,0 :ACO = AREAK POI~T INST. 
02 02210 0105011 ISZ ODL?T :SKIP IF A LOCATION IS OPEN 02 02270 004660 JSR OD~?P 

03 02211 000402 JMP .+2 03 02271 0511601 ODd?E: STA 3,INS?3 :THIS IS THE BREAK POINT ENTRY 
011 02212 0115000 STA 1,0,2 ,RESTORE THE OPE~ LOCATIO~ 011 02272 0011635 JSR INS?X :SAVE EVERYTHING 
05 02213 101233 MOVZR* O,O,SNC ,SKIP IF IT WAS NOT A "cq" 05 02273 0211601 LOA l.INB?A 
0& 02214 000753 JMP OOW?T 06 022711 000&115 JMP OOT?l 
07 02215 11151100 INC 2.1 :IF IT IS A LINE FEED THEN ADD 07 
08 :1 TO AC2 08 02275 00&147 OOE11: JSR @IPOC?T 
Oq 02216 152220 ODL?C: ADCZR 2,2 : AC2 = 77777 Oq 02276 000671 JMP. OOW?T 
10 02217 1117400 AND 2,1 :NEGLECT ADDRESS AIT 0 10 
11 02220 020116& 1.0A 0,007? :ACO = 7 11 022,7 126520 ODE?2: SUBZL 1,1 
12 02221 00116115 JSR INS?A :LOAD AC3 wITH THE ADDRESS 12 02300 1321100 SU~ 1,2 
13 :OF INS?O 13 02301 1115000 MOV 2.1 
14 02222 1661422 SUBZ 3,1,SZC ,SKIP IF THE ADDRESS IN ACt IS 111 02302 0061113 JSR @ICRL1F 
15 :LESS THAN THE ADDRESS OF INS?O 15 02303 000713 JMP OOL1C 
16 02223 1221133 SUBH 1.0.SNC :SKIP IF ACl IS 7 OR LESS 16 
17 022211 167001 ADD 3.1.SKP 17 023011 02111106 OOE?II: LOA t .OOD?T 
18 02225 000656 JMP OOA?C :OTHERwISE IT MUST BE AN ACC. 18 02305 0006&6 JMP OD,o[1T +4 
lq 02226 0061116 JSR @IZOC?T :TYPE AC1 lq 
20 02227 131000 1.40 V 1.2 20 02306 000007 0071: 7 
21 02230 126000 OOA?LI ADC 1.1 21 02307 077370 OOI?T: 77370 :I.T. IORST ADDRESS 
22 02231 011111463 STA I.OOL?T ,OPEN A LOCATION 22 02310 000075 ODE1Q: 75 
23 02232 050460 STA 2.0DD?T 23 02311 000136 OOU?A: 136 
214 02233 025000 LOA 1.0.2 24 02312 000000 OOO?T: 0 
25 022311 006147 JSR "lIPOC?T :TYPE THE OPEN LOCATION 25 002101 00112= IN1?2 
26 02235 000736 J~'p Oow?T+q 26 002102 00115= I"'1?5 
27 27 002100 00610= I"''''?O 
28 02236 175665 0001C: INCCR 3.3.SNR :SKIP IF THE COMMAND IS NOT 28 02313 000126 ODO?F: 0OO1K :ADDRESS IN PAGE 0 TO BE USED 
29 :"0" TO DELETE HREAK POINT 29 :BY THE RRElK POINT 
30 02237 000706 JMP OOD?B 30 023114 000000 OOL?T: 0 
31 022140 034637 LOA 3.112?1 :AC3=121 31 02315 002000 OOI1N: JMP ;'10 
32 02241 162014 ADCII 3.",SZR rIF IT WAS A "P" THEN START THE 32 02316 000077 TP??: 77 
33 :USERS PROGRAM 33 02317 000100 ODT?P: ",;) :PROMPT CHAR 
34 02242 000652 JMP ODP?C 314 
35 02243 062671 IORST :NOVA/ECLIPSE IOPST 3~ 02320 177777 00T?3: -1 
36 022114 061277 DOAC a.cpu :MICRO NOVA IORST 36 
37 022115 0411617 STA 1.INP?R 37 TTY INPUT SERVICE ROUTINE 
38 022116 02611111 LOA 1.';'00111 38 
39 02247 011611140 STA 1.@ODI1T :I.T. IORST 39 :THIS ROUTINE IS USED TO HANDLE TTY INPUTS ON A 
110 02250 0211614 LOA 1.INP?R :RESTORE AC1 40 rNQHINTERRUPT BASIS WHE~ swPAK AND OOT ARE 
111 02251 000&1111 JMP OOR1T 41 :PRESENT IN A PROGRAM AND SHOULD HE CALLED ONLY 
142 42 :IF A TTL KEY HAS AEEN HIT. 
143 02252 0311632 OOO?R: LOA 3.010?1 :AC3=101 143 : 
114 02253 11&1105 SUB 0.3.SNR :IF AN "A" HAS BEEN TYPED 414 :THE CALL TO INP?K IS: 
45 022511 000631 JMP OOA? ,THEN GO TO SERVICE ACCUMULATOR 115 
116 :ROUTINE 46 SKPOZ TTl :5KIP IF NO TTl ~ONE 

117 02255 17S&~5 INCORIt 3.3.SNR :SKIP IF IT WAS "'OT A "B" 47 JSR al1 PIP1 
118 02256 034616 LDA 3.INS?A :MAKE SURE THAT THIS IS THE 118 , 
149 02257 1756115 INCOR 3.3.SNR :FIRST BREAK POINT 4q :WHERE IINP? IS A PAGE lEKO POINT~R TO INP?K 

50 02260 125112 MOVl.# 1.t.SlC :SKIP IF BIT 0 OF THE ADDRESS 50 I 

51 :~HERE THE BREAK POINT WILL 51 02321 05111410 INP?I<: ST" 3,I~R?K :SAVE RETURN ADDRESS 

52 :AE PLACED IS 0 S2 02322 0411410 STA l,I'IR?l :SAVE ACt 

53 02261 000755 JMP ODO?C :DECOOE OTHER COMMANDS 53 023<'3 0011&05 JSR IINR? :CALL SWPAK 

511 02262 01111612 STA 1.INB?A :SAVE THE BREAK POINT ADD. 511 02324 0241407 LOA I,I"IR?O :CHECK FOR CONTROL 0 

55 02263 036611 LOA 3.@INR1A 55 02325 136415 SUR* 1.3.SNR 

56 02264 0511611 STA 3.INS?I SAVE THE BREAK POINT INS? 5& 02326 00&1110 JSR OlIoer? :YFS GO TO ODTPK 

57 02265 0301126 LOA 2.0D01F BRING THE ADDRESS OF LOC. 57 02327 024403 LOA I,INR?1 :RESTO<f: ACI 

58 IN PAGE 0 TO BE USED BY THE 58 02330 0021101 JMP ;;lIN~?K :RtTUR"< 

5q BREAK POINT INSTRUCTION 59 
60 02266 0201127 LOA O.OOI?N 60 02331 000000 II~R?K: : RETU?'.! 



0043 .MAIN 
01 0233~ 000000 
02 02333 000017 
03 I 

04 
05 
06 
07 
08 
09 
10 
11 
12 
13 
14 
15 
1& 
17 02334 050776 
18 02335 031400 
19 02336 050762 
20 02337 030173 
21 02340 001401 
22 
23 
24 

INR?l: 0 
IN~?O: 17 

,SAVE ACI 
:CONTROL 0 

,THIS ENTRY IS USED BY PROGRAMS WHICH RELOCATE THEMSELVES 
:AND SHOULD BE CALLED ONCE IN THE PROGRAM. THE CALL ~UST 8E 
:FOLLOWED BY THE ADDRESS OF THE LOCATION USED BY THE PROG~AM 
:TO STORE THE RELOCATION CONSTANT. 
f 

:THE CAL TO ODT?K IS: 

I 

JSi< 
RELOC 

<ilIODTK 

IWHERE IODTK POINTS TO ODT?K AND RELOC IS THE LOCATION OF THE 
,RELOCATION CONSTANT. 

OOT?K: STA 2.INR?1 :SAVE AC2 
LOA 2,0,3 :GET RELOCATION POINTER 
STA 2,ODT?3 :STORE IN OOTB 
LOA 2,INR?1 :RESTORE AC2 
JMP 1,3 :RETUI\N 

l0044 .MAIN 
01 
02 02341 000040 
03 02342 000040 
04 
05 
06 
07 02402 044303 
08 141705 
09 142513 
10 120322 
11 030264 
12 000071 
13 02410 000000 
14 02411 000002 
15 02412 000002 
16 02413 000000 
17 02414 000000 
18 02415 000000 
19 02416 000000 
20 02417 000000 
21 02420 002420 
22 
23 02421 047503 
24 054520 
25 044522 
26 044107 
27 020124 
28 041450 
29 020051 
30 040504 
31 040524 
32 043440 
33 047105 
34 051105 
35 046101 
3& 041440 
37 051117 
3~ 047520 
39 040522 
40 044524 
41 047117 
42 020054 
43 02445 030411 
44 033471 
45 0260&3 
4f, 030440 
47 033471 
48 0260&4 
49 030440 
50 033471 
51 026065 
52 030440 
53 033471 
54 0260&& 
55 030440 
5& 033471 
57 026067 
58 030440 
59 033471 
&0 027070 

PTAB: 
TAliS: 

OI~T: 

CE,~O : 

40 
.I'ILI< 40 

.TXTE lCHECI<ER 4091 

000000 
000002 
000002 
000000 
000000 
000000 
000000 
000000 

• TXT ICOPV!<IGHT © DATA GEfliERAL CORPORATIOr-;, 

1973, 1'174, 1975, 197&, 1977, 1978. 



) ) 

0045 .MAI~ 
01 02467 004440 ALL RIGHTS RESERVED.I 

0046 .MAIN 

02 046101 
03 020t14 AC3 0000&7 7/32 12118 12/21 1(,/1& 16135 16/41 

04 044522 
ADR 000003 7/05 9/41 10/13 16/05 Ibl"il 19/19 

05 044107 AUTND 00044& 12146 1:5/12 

06 051524 
AUT?E 00035& 12/]8 12/44 

07 051040 
AUT?r>l 000440 12149 12/58 1"3/06 

08 051505 
eACK 001150 22/38 2V46 

09 0511 05 
qEGIN 0005&0 7/40 7/60 16/03 

10 042526 
8EGL 000122 7/59 10117 10/18 10/19 21111 ,>1/29 

11 027104 
SPROG 000101 7/42 10/22 16/60 19/~8 

12 000000 
C07ao 000072 7/35 16/0& 

13 02503 044514 • TX T ILICE~SFQ ~ATE~IAL-PROPERTY OF QATA GENERAL 
CI0 000133 9/07 9/34 19/09 

14 042503 
ClOt 000040 7/13 19/0& 

15 051516 
CI0K 000107 7/48 21123 

16 042105 
CI010 001613 31/05 34/23 

17 04&4<.10 
C1774 000070 7/33 

18 052101 
C114K 000130 9/04 13/10 

19 051105 
C20 000104 7/45 1&/13 17/06 18131.1 18/39 20/02 2()/31 

20 040511 
21/17 

21 02&514 
CI.IO 00010& 7/47 21/12 21/22 

22 051120 
CLiOO 000041 7/14 12139 12153 21/18 

23 050117 
C60 000044 7/17 

24 051105 
C77 000042 7/15 18/41 20/34 

25 054524 
C7771 000043 7/1& 19/03 

2& 041440 
CAC?O 001202 24/31 24/33 24/1.18 

27 020106 
CA!lR 000154 9/30 12105 

28 040504 
CATSW 000010 7/10 10/55 12/07 13/33 

29 040524 
C8EG 000123 7/&0 10/30 

30 043440 
CENO 002420 7/40 9/21 44/21 

31 047105 
CHA13 001215 24/41 24/44 24/1.17 

32 051105 
CHC?T 001203 24/13 24/33 26/28 26/42 

33 04&101 
CHEK 000772 19/30 20/02 20/29 

34 02530 041411 CORPORATION. I 
CHEKO 001027 19/33 20/31 

35 051117 
CHEKI 001005 20/13 20/27 

3& 01.17520 
CHEK3 001031 20130 20/33 

37 040522 
CHE1~ 001221 24/43 21.1/48 

38 044524 
CHR1E 001201 24/30 21.1131 24/49 

39 047117 
CHR?Z 001330 24/45 2&/49 28/30 211/33 28131.1 211/37 
CMA 00007& 7/39 13/38 

40 000056 CMASK 000114 7/53 16/58 19/26 21/27 
1.11 CONO 000127 9/03 16/31 22121 
42 CRL?F 001225 9/15 25/04 
43 .END cx 000112 7/51 21/25 

CY 000113 7/52 1&/53 19/21 21/2& 
*.00000 TOTAL ERRORS, 00000 PASS 1 ERRORS DCO?T 001272 26/17 2&/31 

DEC?T 001273 2&/18 
DET?S 001333 2&/09 26/52 
DIRT 002402 7/02 13/17 44/07 
DISTU 000734 19/02 19/17 
EDIST 000074 7/37 1&/09 19/04 
EGGS 0000&0 7/20 7/25 9/14 10/45 10/1.18 10/51 10/52 

1210& 13/30 13/55 14/01 22/3& 22147 
EPROG 000102 7/43 10/27 17103 19/31 
E~ET 000007 7/09 22103 22/44 
ER~1 001071 20/1& 22/02 
ERR2 001100 20/21 22103 
FILL 000&42 16/57 
FILLO 000724 17/05 18/3q 
FILLl 000&53 17/02 17106 
FILL2 000&54 17/07 111/37 



0047 .MAIN 0048 .MAIN 

FILL! 00072& 18/38 18/41 lOOT? 000140 9/12 12/20 13/58 16/02 1&/33 22123 42/5& 
FINAL 000004. 7/0& 10/04 13114 13/22 16/07 18/44 20/37 1011110 00013& Q/l0 12/35 lU43 12/57 16/19 1&122 22/09 
FLAG 000115 7/54 19/24 20/08 20/33 22/12 27/55 27/58 28/15 31/09 31/12 34/13 
FSnO 001505 29/27 29/45 29/49 29/54 30/50 31/27 3&/08 3&/11 
I12?1 002077 34/3& 36/48 41/31 IP4T 000&35 1&/51 18/4& 
ICA?T 000125 8/02 10/57 13/09 IPATO 000&41 1&/55 18/43 
ICENO 000151 9/21 9/30 IPDC? 000144 'U1& 35/44 3'5/57 39/41 
ICHK 000754 19/12 19/19 20/39 IPOE? 000152 9/22 10/44 
ICHKO 0007&0 19/23 20/3& IPOC? 000147 9/19 13/23 2?12& 22130 22/311 111/25 42108 
ICHlSl 0007&2 19/2& IS~R? 000135 9/09 19/08 27/50 33149 33/'54 34/112 34/50 
ICRL1 000143 9115 13/15 13/24 22135 34/03 34/4/\ 35/42 34/55 35/54 

35/53 3&/03 40/43 42/14 ITPS? 000150 9/20 35/50 35/59 39144 
IEGG1 000142 9/14 12129 ITYP? 000137 9/11 24/42 25/07 25/09 30/4? 31130 34/33 
IINP1 000141 9/13 1&/29 22/19 34/35 35/19 
IINR? 002130 40/0& 42/53 IZOC? 00014& 9/18 40/19 111/19 
IMES? 000145 9/17 10/41 13/16 13/18 13/20 22/27 22/31 1(1000 000075 7/38 12/08 13/07 

40/01 40/4& K12? 001234 25/08 25/11 26/08 
I"IMA 000153 9/23 10/5& 10/58 K15? 001235 25/0& 25/12 
IN01 001&7& 34/13 3&/13 3&/1& KNT 000110 7/49 
IN1? 0017&3 34/29 3511 9 Ml0 000132 9/06 9/31 
I1II1?0 001&&0 33/58 34/39 M40 000105 7/4& 10/11 10/20 10/24 
I1II1?2 002101 35/47 3&/50 42/25 M5 000071 7/34 
I1II1?3 001&57 33/57 34/32 MESIZ 000527 13/21 15/02 
IN115 002102 35/38 3&/51 4U26 MES?M 0011&4 211/07 24/14 
IN2? 001770 35/2& 35/32 35/110 MES?S 00115& 9/17 24/01 
IN!? 001&4& 33/47 35/24 35/29 MI(T 000571 16/12 
IN3?3 001&5& H/5& 34/26 MKTO 000576 16/17 1&/49 
IN41 002031 33/55 34/41 35/37 36/04 MKTK 000117 7156 1&/14 1&/118 20/03 20/2& 
INS? 001715 34/30 MII1A 0004&7 8/02 9/23 13130 
IN6? 001731 34/38 34/113 MMAI 000502 13/111 13/53 
IN6?0 002100 35/20 36/49 4?127 II1MA2 000507 7139 13/47 13/59 
IN~1A 002074 36/45 40/25 40/32 40/3& 40/41 111/4/\ 41/54 MOOUA 000073 7/3& 16/11 19/02 

41/55 42105 MOVE 000223 1()/29 10/3& 
IN8?I 002075 3&/46 40/23 41/5& MPRUN 000552 13/19 15/21 
INH 000005 7/07 16/36 1&/40 MSIZ 000307 7/04 12/03 
INL?K 001&62 33/48 33/60 34/11 3&/04 3&/07 >.1SIZI 00031& 12110 12/24 
INM1 002005 35/42 35/52 MSIZ2 000H5 12117 12/25 12/27 
INP?1 001&63 34/01 3&135 MTO'?P 000134 9/08 12/27 
INP?I 001&&6 34/05 01011 002104 39/43 41/43 
INP?J 001671 9/13 34/08 3&/38 001?2 002101 110/57 42/25 
INP1K 002321 42/51 001?5 002102 40/59 42/2& 
INP?Gl 0020&5 36/38 40/0& OO&?O 002100 H/55 42/27 
INP?R 002064 34/05 34/08 34/45 35/1& 3&/37 40/14 4(l/17 007? 00230& 39/49 41/11 42/20 

40/18 41/37 41/40 OOA? 002105 39/44 41/45 

INR? 001733 34/22 34/4& 3&/06 39154 OOA'?C 002103 39/41 41/111 

INR?1 002332 40131 40/40 42/52 4U57 43/01 43/1 7 43/20 004?L 002230 39/51 41/21 
INR?K 002331 42/51 42/58 42/&0 OOB?E 002271 42/03 

INR10 002333 42154 43/0i! 008'?P 002150 40/27 42/02 

INS,? 00207& 34/43 3&/tJ.7 OOC?8 002145 40/2S tJ.1/30 

INS10 0020&7 34112 35/10 ' 3&/20 3&/40 0001R 002252 41101 41/43 

INS?l 002070 35/11 3&/21 3&/41 OOO?T 002312 41/23 42/17 42/24 

INS?2 002071 35/12 3&/22 3&/42 OUE?l 00<'275 40/53 42108 

INS?! 002072 34/18 35/13 3&/"3 40/07 4011 2 42/03 OOE?2 002277 40/5& 42/11 

INS?A 0020&& 3&/39 39/45 41/12 OOE?4 002304 39/&0 42/17 

INS?V 00204& 34/10 36/20 1.10/05 40/15 OOE?Gl 002310 40/51 42122 

II~51X 002127 40/05 42104 OOI?N 002315 41/&0 42/31 

I lilT? 00155& 27/4& 30/32 34/02 34/49 OOI?T 002307 41138 41139 42/21 

INT?E 001661 33/59 34/09 3&/24 OOL?C 00221& 59/57 41/09 42/15 



) 

0049 .MA!N 0050 .MAIN 

OOl?T 002314 '10/1.14 111/02 1.11/22 42/30 SPT?G 00117& 211/21 20/10 21,/3/\ 
0001C 00223& '11128 41153 STA1T 002073 34/5& 35/0B ~C;/l'1 30/311 30/411 
OOO?F 002313 41/57 42128 SwREG 0000&5 7/30 9/09 
0001K 00012& 9/02 112/28 S?wPO 000000 MC 2127 31/35 
OOP?C 002114 39/53 41/34 S?wPK 007&11 ,"'c Sl/34 
DOR?T 002115 39/54 41/41 TAl'\l 000120 1/57 1&/12 17 1 07 
00T11 002141 '10118 42/0& TAdlO 000121 7/58 20/011 
OOT?2 0021&4 40/30 40/35 40/40 TAdS 002342 7/57 7/58 411/03 
OOT?3 002320 40/33 40/37 42/35 43/19 TAC?O 001453 27/3& 21/39 28/38 28/40 
OOTH 002131 40/07 TAC? 1 001454 21140 28/39 2e./47 
OOT?J 002134 9112 40/12 TAC12 001455 21/41 28/40 28/118 
OOT?K 002334 43/11 TIN?1 001&11 30/44 31103 
OOqP 002317 40/47 42/B TIN'?2 001&12 30/24 31/04 
OOU?A 002311 40/54 42123 TIN?A 1)01&15 30/14 31/06 
OOo'l?T 0021&7 40/03 40/22 40/43 41/01> 4101;, L1210'! 421H TIN?C 001'1&1 2'U24 30/37 '50/43 
OFF1;~ 000131 9/05 12130 12/50 TIN?O 001521 30/01 
O?OTO 004502 MC 22/54 TIN?M 001557 30/30 30/35 
O?OTO 0004511 '1C 30/54 TIN?N 001570 30/40 30/LlIl 
O?OTP 011220 MC 3&/53 TIC\j?O 001515 29/57 
P17?7 001506 27/44 28/2& 29/50 30110 34/10 TIN?Q 001524 29/6(\ 30/04 
P37?7 001177 24/0& 24/26 TIN?R 0014611 29/27 30/41 31121 
PAC?O 001326 2&/'11 27/01 2111& 29/46 TIN?S 001531 30/10 30/23 
PAC?l 001451 21102 27/17 28/44 29/38 29/110 30/13 TIN?W 001535 29/44 30114 31)/59 'I! /31 

PAC?2 001327 2&/48 27/03 27/18 TI~~?X 0014&3 29/2& 30/12 3<1/20' 
PASS 000511& 10/42 15/17 TINn 001525 29/50 30/05 
PAS?S 000066 7/31 10139 10lLl3 12/04 TMES 00011& 7/55 16/59 lA/.36 19/27 20/2A 

PATT 00000& 7/08 lb/15 21102 21/09 T~~P? 001334 2&11& 26/29 2&/53 
PA?C3 001&111 31/06 31/08 31/14 31118 TOO?T 001507 29/51 31/33 
PC1?O 001332 25/53 26/51 TOD?X 001&45 .B/B 3&/18 
PC111 001200 24/2'1 24/38 2&/39 TOD?Y 002045 3&/18 '10/118 
PC1?2001b07 29/24 30/05 30/38 31/01 ~1I/?4 TPR?T 001427 28/12 28117 28/26 

PC1?5 001610 28/31 30/35 ~(l/41 31/02 34/19 TPS?P 001351 9/20 2L1111L1 2113f> 

PC4?0 001457 21137 28/28 28/50 30/20 TP?? 002316 LlO/02 Ll2/32 
PC&?O 001331 25/51 26/22 26/50 TSI? 0014&& 29/29 30/29 
PC7? 0014&0 28/35 28/51 TTY? 001371 27/55 
PCR'?Y 001325 26/46 21/05 27/111 TVP1E <>0135L1 9/11 271'59 2<;/25 31)/15 

POC?l 001265 25/54 21011 0 TYP?R 001L15& 271113 26/41 2i1/119 

PDC?2 0012&3 2&/04 20/08 T?Tll 004630 MC 1&/11 22/07 

PDC?S 001250 9/1& 25/55 T?TVO 004711 "'c 22155 
POE?C 0012&0 9/22 26/05 UPOT 001040 21102 
PLOC 000100 7/111 10/16 10/37 22/39 UPOTO 001067 21/21 21/2'5 
PLP?T 001407 27/54 27/60 28/09 lIPOTC 00101& 21/0& 21110 21/13 <>1/33 

POC?T 001242 9/19 25/49 i'lHICH 000111 7/50 21/14 21/16 

PSIZE 000017 7140 10/05 lOCH 001236 9/18 25/115 

PSP? 001175 24/2& 2&102 2&/41 lP01T 0012115 25/48 25/52 
PTAB 002341 22128 22/32 44/02 lSU?P 001452 26/15 2&/17 26/25 28/45 29/2q 29133 30/(;9 

R~NOO 000103 7/410 10/03 30/10 30/IIS 

RB&?O 001644 31/28 31/32 .PANO 000261 10/02 11 /02 

RES?T 000307 12/02 3&/47 .SVO 001153 2U04 22/25 22/41 221119 

RETUR 000124 8/01 1&/04 21130 22140 .SVl 001154 22/05 22/29 22142 22150 

. RST1R 001343 24/15 25/10 26/44 27/14 29/48 .SV2 001155 22/06 22133 22/43 22/'51 

RTN?A 001324 24/01 24/03 24/011 25/04 25/45 25/49 25/56 .U003 000303 11/02 11103 11/19 11121 

25/58 26/05 26/43 2&145 27/19 29/26 29/47 .UD10 000304 11/07 11/10 11122 

29/51 29/57 30/01 .U020 000305 11/16 11123 

RUB? 001&30 30/19 31/20 .U021 00030& 11/0& 11/24 

SAV1E 00133-5 24/02 25/05 25/46 25/50 25/57 26/06 27/01 
29/52 29/58 30/02 

SEND 000171 10/02 13/29 13135 13/54 




