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OPERATE·- MEMORY REFERENCE INSTRUCTION TEST (ND41-8001) 

I. INTRODUCTION 

A. Th i s program is designed to serve as a go-no -90 check of both c'lasses of 
Operate Instructions and all forms of Single Word Memory Instructions 
usin~J forward, reverse and indirect references. 

B. PROtGRAM AREA 

000RJ8 through 335X-i
8

• 

C. STARTING ADDRESSES 

,.0,0X-i28 for a single step operat'ion. 
,.0,.0218 for repeat cyc Ie. 

D. EQUIPMENT CONFIGURATI()N 

Minimum requirements are a ND-812 Central Processor equipped with an 
ASR33 Teletype. An optional peripheral is a high speed reader. 

II. PROGRAM DESCRIPTION 

The first hcdf of this program tests operate instructions (using no memory reference 
instructions) storting with simple cleor, complement, skip if zero, positive/negative, 
non-zero, etc. Tests for interfering instructions ore included. MRlls beginning with 
iump, are "tested individually to see if jump, load, store, add, subtract and jump to 
subroutine are performed correctly without interfering with the static registers. 

The program stops on commission of an error. The address ot which the program stopped 
can be refc~rred to the DIAGNOSTIC STOP LIST for possible cause of failure. 

On the completion of 4096 valid passes, the teletype prints "0PR-MRI OKII. 

III. OPERATOR OR USER CONTROL 

Starting the program at X1,0.028 allows the user to single step seven basic instructions. 
Starting at locotion ,0,0218 couses multiple posses if the Switch Register is non-zero. 

This progrclm can be chained to the Execute and Two-Word Instruction Test (ND41-8002) 
by changi ng the contents of locati 011 333,08 (of thi s program) to 4,0X1,08' A non-zero 
Switch Re~Jister will also couse 'nultiple passes in the IIchained" mode if ND41-8002 
is in core l:lnd location 72768 (of NID41-8002) has been modified for this mode. 

After the commission of an error, the stop address should be referred to the DIAGNOSTIC 
STOP LIST. Depressing CONTINUE recovers the program from an error condition. 
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IV. OPERATIC)N PROCEDURE 

1 • Load the Operate-Memory Reference Instruction Test Binory Loader 
(ND41-0005) for a detailed descriptioh of its use). 

SINGLE STEP 

2. Set Swit'ch Register to ,0,0~28. 

3. Depress LOAD ADDRESS. 

4. Depress START. 

Stop test. Program stops, PC is ,0,0,038• 

5. Depress CONTINUE. 

C LR J test. Program stops, PC is ,0,0,058 and the J reg; ster ; s ,0,0,0,08. 

6. Set Switch Reg; ster to 77778 " 

7. Depress CONTI NUE. It-/ C; 
',' ,/ 

LJS'W tesf~ Program stops, PC is ,0,0,078 and the J register is 77778-
\ 

8. Depress CONTINUE. 

(\ i(' C LR. J test _ Program stops, PC is ,0,0118 and the J reg i ster is ,0,0,0,08. 

9. 

10. 

11 • 

12. 

, L' 

Depress CONTINUE. 

eM? J test. Program stops, PC is ,0..0138 and the J register is 77778 -

Depress CONTINUE. 

CLR K test. Program stops, PC is 00158, J register is 77778 and the K / 
regi ster is ,0,0..0,08. 

Depress CONTINUE. 

eM!' K test. Program stops, PC is ,0..0178, j register is 77778 and the K 
regi ster is 7777

8
• 

Depress CONTI NUE. 

CMf> J test. Program stops, PC is..0}121 8 , J register isj1,0,0,08 and the K 
register is 7777

8
• 
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MULTIPLE PASS 

13. If user just completed the single step procedure, depress CONTINUE. If 
not SIO to the next step. 

14. Set Switch Register to ~~218. 

15. Depress LOAD ADDRESS. 

16. Set Switch Register to any value for multiple passes and to zero fOi c !;ingle pass. 

17. Depress START. 

18. The l~est can be term i nated by depressi ng STOP. 

The followiing is a procedure for errc>r analysis. 

1 • Plac,e the SELECT REGI STER switch in the ADDRESS position and read the stop 
address from the SELECTED REGISTER lights. 

2. Refelr the stop address to the DIAGNOSTIC STOP LIST for cause of failure. 

3. To recover from an error condiition, depress CONTINUE. 

V. ERROR DIAGNOSTICS 

The program stops on commission of ('In error. The address at which the program 
stopped is indicated by the SELECTED REGI STER I ight when the SELECT REGI ST ER 
switch is pladed in the ADDRESS position. Refer to the DIAGNOSTIC STOP LIST 
(page 4 ) for cause of failure. 

VI. COMMAN,D SUMMARY 

None. 
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N041·8~01 r,IAGNOSTIC STOP LIST 8/15/70 -DB 
OPERATE-ME~QRY REFERENCE ·INSTRUCTION TeST SA=0(1H~2 
PRINTS " OPR- MR I OK t, EACH 4096 PASSES SA.l?H~21 5 

STOP INSTRUCTION RIEGI5TERS SHOULD BE . • 
AT TESTEr> JR If( R RR SR FL ov PR 

~0"'2 STOP XXXX )()!XX XXXX XXXX x X 0003 
0004 CLR J 0Ci'~e xxxx )(XXX XXXX )( )( 0005 
0005 L.JSw 7777 XXXX )(X)(~ xxxx x )( ['1007 
0010 CL~ J el00Q1 XXXX XXXX xxxx x )( 0011 
0~12 CMP J 7777 X)(XX XXXX xxx x x )( 0013 
0014 CLR K 7777 0;'V'lt2! xxxx XXXX x )( 0"'15 
0016 C!-1P K 7771 7.,71 XXXX XXXX x )( 001' 
0020 CMP J ~e00 '7.,7 X)(XX xxx x X X 0021 

ABNOR~~AL. STOPS I 

STOP INSTRUCTION REGISTERS SHOULO BE I 
AT TESTED JR KR RR SR Fl. OV PR 

0022 SIP 0 (SKIP) xxxx XXXX xxxx xxxx x )( 0023 
0025 InL.E xxxx xxxx XXXX XXX'l( X X 0026 
0t't31 5Il J ~0~'" ~2!(JI0 XXXX XXXX )( X 0"'32 
0034 SNZ J 00~~ 0~0C'1 xxxx XXX X x )( 0035 
00:35 SIZ K 000~ 0~H';0 XXXX XXXX )( X 0037 
0041 SNZ K t10t?J0 0~ti'0l xxx): ){XXX X )( 0042 
0043 SIP J 0~91et 0~e'" ~xxx xxxx x X 0044 
0046 SIN J 0000 "'~00 xxxx xxxx )( )( 0041 
00eel SIP K 0000t CH~V0 XXXX XXXX x x 0051 
121053 SIN K 0~~0 0~HH~ XXX X XXXX x X 0054 
0056 . SIN J 7777 0000 XXXX xxxx x X 0057 
0061 SIP J 7771 0~(.'I0 XXx x xxxx x )( 0062 
0053 SNZ J 7777 ~~~0 '(xxx XXXX X X 0~64 

0065 SIZ J 7777 "'0" 0 xxxx XXX X x X 0067 
0t?171 SNZ K 7711 0"'0'" XXXX xxx x x X 0012 
~074 SIN !< 7771 00"'~ xxxx xxx x x X 0075 
01~0 SIN I( 00VJt'I 7777 xxxx xxxx x X 01~1 
0103 SIP K ~~Vl0 7777 X)(XX xxxx X X 01~4 
0105 5IZ J ~000 7777 X)(XX xxxx X )( 01~6 

0110 SNZ J ~~vH~ 77'7 XXXX XXXX x x e 111 
0113 SIN J 777' 7777 XXX)( XXXX X x ~ 114 
0115 SIP J "7" 7777 )(XXX XXXX X X 0117 
0121 SNZ J 7777 77'7 XXXX xxx x x X 0122 
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STOP I t-.l S ,. Rue T ION q'EGISTERS S~ClJLO BE • • 
AT TEST EO Jq KR RR SR FL OV PR 

0124 srz J 7777 777' ~xxx )()(XX X X "'125 
0126 SIN K 7777 7777 )(){XX XXXX X 'It 0127 
0131 SIP K 1777 7777 xxx x XXXX X X 0132 
013 ~3 $NZ K 7777 7777 xxxx xxxx X )( (')1134 
0136 SIZ K 7777 7777 XXXX XXX)( X )( 0137 
0141 CLR JK S'O!~~ ~H~?' ~ X)(XX XXXX X X 0142 
01A3 SIZ !( ~er~A 0[7;7[1 xxxx xx)tx )( )( ~144 
0145 CL~ 0 ~~1i0v: ()1~~10 xxx X XXXX X C'J 0147 
0151 SNZ a I~ V' ~ '" 0~0!"\ xxxx )(XXX X 0 0152 
0155 SIZ a 7777 7777 XXXX XXXX x ~ 0155 
0157 SIN J 7777 7777 XX)(X XXXX X ~ 0160 
01fJl SIN K 7771 7777 xxxx XXXX )( ~ 0162 
0163 SIZ 0 7777 7777 XXXX XXXX x ~ 0164 
0166 SNZ 0 CeMP 0) 7777 7777 xxxx )(XXX X 1 0167 
0171 SIZ 0 7777 7777 xx~~ XXX X X t 0172 
0173 SIN J 7777 7777 xxxx XXXX X 1 0174 
0175 SIN K 7777 7777 XXXX xxx x X 1 0175 
02"'0 CL.R JK 0 :'H~":7I 0~~P! XXXX XXXX x ~ 0201 
0202 SIZ K ~~?!!?l r,,~~~ X')(XX XXXX X ~ "2~3 
02"'''' SIZ 0 0~"'r;, r (I ~<~ ~x'()( xxxx )( " 0205 
021c.1 CLR FLAG l1 (~tII ~ f~00 0 XXXX xxxx 0 ~ 0211 
CJJ213 $NZ FL.At; ?H~~0 00V{' )()()()( xxxx VI ~ "'214 
0217 eMf:' FLAG VlCl0r. f'(.HH~ xxxx XXXX 1 ~ 0220 
0222 SIZ FLAG 3V'IIV' {HJI?~ )(X)(X XX)(X 1 ~ 0223 
0227 Sf.T FLAG 00(iHi'i 00.0(;' x)(XX XXXX 1 '21 0230 
0234 CLR .JK 0 7777 7777 XXXX xxx X 1 1 0235 
02:37 S[:T Fl.AG 7777 7777 X){XX XXXX 1 1 0240 
0241 Sf-T FLAG 7777 7777 XXXX xxxx 1 1 0242 
02A~ SET FLAG 7777 7777 X)(XX XXXX , 1 0244 
0245 SET F"LAG 7777 7777 xxxx x')(xx 1 \ 0246 
~251 CLR JK 0 f.H~~0 000~ XXXX xxxx 1 ~ ~252 
0257 SET J 7777 o vH~ (i' ~xxx XXXX V1 ~ Pl26~ 
121263 SET j( 7777 7777 )(x'Cx XXXX 0 0 0264 
0267 SET 0 7777 7177 XXXX )(XXX Cl! 1 0270 
0275 SFTZ 14 J ~ r~ i1 ~~ ~~V:Q! xxxx XXXX 0 0 0275 
03~3 SFTZ 1 4 K ~f:r.~(~ 0(1!~~~~ XX'(X XXXX ~ e ~3"4 
0312 SFTZ 14 .J K ~ "':1 (?! 0vHH~ XXXX XXX'lC 0 0 0313 
~321 ROTC 14 JK ~-1 ('\ ;;, {;, 'H~C'l0 XX)(X XXXX Ci' 0 0322 
0330' ROTD 1. A JK ~}~~ (,,~~~~ i!)(XX XXXX r p, 0331. 

-5-



STOP INSTRUCTION ReGISTERS SHOULD BE I 
AT TESTED JR KR RR SR rL ov PR 

033' ROTD 14 J 0C'!0? ~('IP'~ )()Cxx XXXX @ C'J 0340 
0346 ROTO 14 K ~O' '·H" I~~ 0 'H~ XXXX ){)(XX ~ ~ 0347 
035::S INC J ~~~1 '21~~ !?1 X)()(X XXXX ~~ 

'" 
~354 

Qt~55 INC J 13001 ~eJfllil XXXX XXXX '" 0 0351 
0352 SFTZ 01 J ~~OJ2 ,Pt QH1 ~ XXXX XXXX 0 0 0363 
0:5ee SFTZ 01 J ~(JI02 i~~!?!~ xx)tx XXXX 0 0 0366 
0311 SFTZ 01 ;J 0004 000~ XXXX xxx x 0 0 03'2 
0374 SFTZ 01 J 0004 Ikl ~ 0 ~ XXXX XXXX 0 0 0375 
~400 SFTZ 01 J 0etl~ 0000. XXXX XXXX 0 0 04~1 
04213 SFTZ 01 J ~010 000~ XXXX XXXX 0 0 04214 
04Q17 SFTZ '01 J VlVJ2~ ~0.01." X)()(X XXXX 0 ('t 041A 
0412 SFTZ 01 J 0020 ,~0C'i(2) XX)(X XXXX 0 0 0413 
0416 SFTZ 01 J ~040 1~000 xxxx XXXX 0 0 0411 
0421 5FTZ 01 J 0040 00{71A XXXX XXXX 0 CJt 0422 
0425 SFTZ 01 J ~100 l?H~ 0 (}I )(XXX XXXX 0 A 0426 
0430 SfI',TZ 01 J 0100 1~000 XXX)( XXXX 0 0 0431 
0434 SFT'Z 01 J e.2~0 I~ ~ 00 XXXX xxx X 0 eI 0435 
0431 SFT:Z 01 J 0200 1~~00 XXXX XXXX eI (21 el440 
0443 SPT'Z et1 J 040t?1 (~00e xxxx xxxx 0 0 ~444 
0A45 SFT:Z 01 J 04Q1Q.1 (~~Ql0 X)(XX XXXX 0 0 0447 
04!52 SFT'Z 01 J 100'-" I~ 0 Q10 XXXX XXXX 21 OJ 0453 
045~ SFT'Z 01 J 1000 ~0Vj0 XxX)( XXXX 0 " 0455 
0461 SFT'Z ell J 200"1 1~0"'0 XXXX XXXX 0 0 0462 
0464 SFT:Z 01 J 2000 '~00~ XXXX XXXX 0 QI 0465 
0470 SFT'Z 01 J 4~'eJ~ I~~~~ XX)(X XXXX 0 ~ 04'1 
0473 SFT:Z 01 J 4000 'H~ 0" XXXX XXXX 0 0 0474 
0471 SFT:Z 01 J l2Iet~t'l tH"00 XXXX XXX)( 0 ~ 0500 
0~02 SFT:Z 01 J ~0t'J0 (~00~ XXXX XXXX 

'" 
0 0503 

0504 SFT:Z 01 J l'I00(1) (;\0~0 XXX X XXXX 0 0 21505 
0511 INC K ~O00 t~0 01 xxx X XXXX 0 0 0512 
0514 INC K 0(Z!0~ ,~~ e: 1 xxxx XXXX 0 0 0515 
0520 SFT:Z 01 K 0000 "0~2 XXXX XXXX ~ (21 0521 
0523 5r:T:Z 01 K 00"'0 ~'0e2 XXXX xXXX 0 0 0524 
0527 SFT:Z 01 K 1'J00~ '10304 XXXX XXXX 

'" 
0 0530 

0332 SFT;~ 01, I( ~00~ '~00 4 XXXX )(XXX e 0 0!5:5J 
0~35 SFT~~ 01 K 0000 "010 XXXX XXXX 

'" 
0 0537 

01541 SFTj~ 01 K 012'~0 ~'010 XXXX XXXX 0 '" 0542 
0!545 SFT4~ 01 K 0000 002t?J XXX)( XXXX 

'" 
0 0546 

eH550 SFT4~ 01 K 000~ ~'02~ xxx x XXXX 0 0 0551 
05~-1 SFTZ 01 K 0000 0040 XXXX XXXX ~ 0 0555 
121557 SFTZ 01 K 00~0 ~H'.I40 XXXX XXXX 0 0 0550 
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.STOP INSTRUCTIO~ REGISTf~S ~HOULD RE : 
AT TESTED J~ KR Rr:( SR FL ov PR 

0~63 SFT7 01 I( ~?rnft~ r~ 1 r.,,~ XXXX XXXX ~ ~ 0564 
0566 SFTZ 01 K :,H1 ~H" '~1 V 1 XXXX XXXX 0 ~ 0567 
0572 5FTZ !?It K Je~C'l i~2r(?t XXX)! xxx x 0 0 0573 
0575 SFTZ 01 I( (H~~O'! ~2~r1 XX}(X xxxx PI PI 0575 
05('\1 SFTZ 01 K 9I~~0 ~ 4'~!l ~OO( )( xxxx 0 PI 06~2 
0604 SFTZ 01 K (i4?1~~ I~ 40H~ XX)()( xxxx eI C'l 0605 
0610 SFTZ t"1 K 0t"n~ 1~7!~ xxxx XXXX '" 0 0611 
0513 SFTZ ~1 K ~0'3~ 1Q10Q1 xxvx xxxx 0 01 0614 
0617 SFTZ ~1 K !1~0~ :201?0 )(X~X xxx~ e, 0 ~S2Q1 
0622 SF'TZ el1 K liI0~0 :2~00 XXX){ XXXX ~ ~ 0523 
0526 SF'TZ (111 K 0C?1~0 ,4~0~ xxxx XXXX 0 t'l 0527 
0631 SFTZ 01 K ~t?:,~ 4~0~ XXXX XXXX ~ 0 0632 
0635 5FTZ 01 I< 110 (~~ r~0~0 XXXX xxx x ~ PI 121635 
(?If54~ SF'TZ 01 ~ ~~0(.1t' ,;;,~~ V1 xxxx XXXX 0 01 ~S41 
0642 SFTZ ~1 I( ~0~0 1;100f.l XXXX XXXX r ~ 0543 
0644 SFTZ £11 K o ~." \" 0rjHH~ XXXX XXXX ~ ~ 06.d5 
0652 "JEG J ~(j;0,", 1~~0c,., XX)(X XXXX e. ~ 0653 
0650 NEG K ~~~0 l!'~ C:~0 XX)(X XXXX 0 0 0651 
0557 L,RF,J LJfR ~"'tr" (3~~0 ~~~~ XXXX ~ r" 0e10 
0;~~ l.RP,J L"rFR "'00~ fHH~~ 7777 XXXX 0 

"" 
0701 

0707 I., SF\< LKfS 0000 ('1\ eI VI eI 7777 000~ 0 QI 0710 
0720 LSFK LKfS 0000 (~~0!0 771., 7177 c;, I'l 0721 
0726 EXJR ~~;;H~ (~ PI Plli.l 777., '1777 ~ ~ 0727 
0732 EXJ~ e.0A.P.\ 1~00~ 000Q1 7777 0 (II 0733 
07J7 EXKS "~e't1 'I!~~~ ~pl00 7777 e, ~ ~14~ 
0743 EXI(,5 ~~~~ 1~1 ~ 0 rI ~OH'I0 ~0~~ ~ QI ~744 
0752 EXJR E)(KS ,~C! V'!? Itl e v: ~ 7777 7777 0 0 0'53 
0755 e:XJIR E)(KS o ~~ ~H~ !~00J1 ~~3~ 00c:1~ '" O! 0757 
0764 I., t< F ,J ;~r.e0 1~000 ~00~ 0000 0 0 0765 
0771 L.KF,J ~!1:~n 1~000 (},~~v1 0vH?1 ~ V'" ~ 0772 
1017 5FT:Z ~2 JK 2525 :2525 2525 2525 0 '" 1020 
1026 AJI( J i1 ~H~~ 25~5 2525 2525 et t'J\ 1027 
1036 AJI( K 2525 (~~~~l0 25~5 2525 0 01 1037 
1045 SJK J :!100~ :'.525 2525 2525 0 QJ 1045 
1052 SJK K 2525 !~ ~ ~ V' 2525 252~ e 01 1053 
1061 AND J 00~0 2525 25?5 2525 P' 0 117162 
1"'7P' AND K 252!:i (~j~(II0 25?5 ~525 0 0 1071 
11?11i' AOR J ~t"'I r-,l" ~? 52 5 25~5 2525 0- Ci1 11010 
11~6 .4DQ K 2525 ~~ 0 ~'f)! 2!525 2525 01 ~ l1fJ,7 
l11J SBR J (1 r:1 Q! ~~52 5 2~2e; 2525 e. PI 111 4 
112~ S8R K 2525 '~0 VI r. 2525 2525 P, 01 1121 
1127 ADS J P!0~0 ~~~25 25~5 2525 V' 01 113t" 
11~6 ADS K 2525 'HH~ 01 2525 2525 f(I VI 1137 
1143 SBS J r?I(IJ~10 ~~ 525 2525 2525 c;, ~ 1144 
1150 SBS K 2~~5 {J:~ r' r. 2525 2525 0 0 1151 
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STOP INSTRUCTION REGISTERS SHOUL.D BE I 
AT TESTED JR I<R RR SR FL OV PR 

l1e~ NAJK J 5253 2525 2525 2525 0 1 1156 
1161 NAJK J 0121~0 2525 2525 2525 0 " 1162 
l1e6 NAJt< K 2525 ~2!5J 2525 252~ 0 1 lie, 
1172 NAJK I( 252~ 0000 2525 2525 0 0 11'3 
1177 NSJI< J 0C'JQJ'" 2525 2525 2525 " 0 1200 
12214 NSJK K 2525 ~0e0 25~5 2525 0 0 1205 
1211 NAOR J S2~3 2525 2525 2525 0 1 1212 
1216 NAOR J 00910 2525 2525 252~ 0 ~ 1217 
1224 ' NAOR K 252:5 '253 252~ 2~25 0 1 1225 
12~1 NAOR I< 2~25 ~00eJ 2525 2523 0 0 1232 
12~' NS6R J 0"'00 2525 2525 2525 0 0 1240 
1245 NSBR K 2325 0000 252~ 2525 0 0 1246 
125~ NAOS J 5253 2525 2525 252~ " 1 1254 
1257 NADS J 0eJ0~ 2525 252~ 2525 0 0 12~0 
126~ NAOS K 2525 5253 2525 2525 0 1 12E5e 
12'1 NADS K 252~ 0000 2525 2525 0 0 1272 
12" NSBS J 21000 2525 2525 2525 0 0 1300 
130!5 NSBS K 2525 ~000 252~ 2525 Qt 0 1306 
1312 I.RFJ 0000 1~000 000Q1 0000 

'" 
~ 1313 

1315 I.SFK 0('11210 1[Hi! 0 PJ 0000 0000 0 0 1316 
1321 I.JFR 0000 1?IQ1(J!~ 0t'101l1 0000 0 QJ 1322 
1323 L.KF,S 0000 1(10 e.", 000~ 0000 0 0 1324 
1333 L. RF ,J L.SFK 000~ '~000 7777 .,771 0 " 1334 
1337 I.RF,J I.SFK 0000 '~0Ci'0 7"" 7777 0 ~ 13421 
1344 LJFR LKFS ~000 ;r 77 7 771' 7777 0 0 1345 
1341 I.JFI~ L..KfS 0000 '~0 el t'J 7777 7'77 " 0 1:55t'1 
1355 L.JS1r 0XXX 'H1~0 "77 77"11 " " 1358 
1350 L. J s"r 0XXX "Qle0 1777 7777 0 0 1361 
1365 LJS"r 2XXX 'HH~0 '777 77'" 0 1 1:568 
1310 LJS'r 4XXX "000, 7717 7777 0 1 1371 
13i'~ LJS"r 4XXX '~0 0" 7'7' 7177 1 0 1376 
14210 LJST l?J)(XX '~0e(}J 77'" 7777 1 0 14~1 
140~ LJST 6XXX ,,~e~ 7777 7771 1 1 140e 
1410 LJ s'r 4XXX "000 7777 7777 1 t 1411 
1416 RFOV .,777 ~'000 '1777 71'7 1 1 141' 
1420 RFOV 1717 ~, 21 el0 77'7 7'77 1 1 1421 
14427 RFOV 4000 ,Q' 0 00 7777 7777 1 0 1430 
1431 RFOV 4000 ~~e,00 7777 7.,77 1 

'" 
1432 

1440 RFOV 2000 ~!000 7,.,7 7777 L'I 1 1441 
1442 RFOV 2000 ~00£?1 7'77 7777 0 1 1443 
144B .. 6!5 JMP ,+21 0000 ~!000 7717 7777 0 0 1466 
14e, JMP 0000 ~000 7777 "'71 0 0 1470 
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STOP INST~UCT!Ot>.J REGISTERS ~IiOUL.D BE a 
AT TE~,TEO JR KR ~R 5R FL ov PR 

1471 JMP' (~0~~ pet"~ 7777 7777 ~ (2\ 1472 
1477 LDJ' ~ 11 f" " V'?,Vl 7777 7777 0 0 1500 
150t1 LD.l' '1 (1;11} (1(~e 2 7777 7777 0 01 15~5 
1511 LDJ 0C::1?: CH' \I d 7777 7777 0 Q) 1!512 
1516 LDJ rH~00 ~Z10 7"7 7777 '" ~ 1517 
1523 l...DJ :-:'~~0 ~~20 7777 7777 VI C'I 1524 
153C?1 L.DJ '~0~0 l'!~.a0. 77" 7777 ~~ ~ 1531 
153~ LDJ t~0"~ 01~0 7777 7777 PI ~ 1536 
15~2 L.DJ ~eC0 el20r~ 7777 7771 ~ ~ 1543 
1547 LDJ :I\e~:~ 04(!H1 7777 7777 Vl PI 1550 
155" LD,J 0(,,:"''' 1~0~ 7777 7777 0 ~ 1!555 
1561 LDJ c,,()}001 2~0.~ 777" 7777 ~ ~ 1562 
1566 L.OJ ~el~0 400i!J 7777 7777 0 PI 15e' 
1570 JMP .+16 f~~~~ 40t~ (:1 "'777 7777 21 t?I 16~5 
1612 LOJ 7!e:Ot(" 0e~:~ 1. 1777 7777 0 QI 1613 
1611 LDJ (iH,,~~ ?0r~2 7777 7777 0 O! 1620 
1624 LDJ e!~~0 CQ'04 7777 7777 0 t'J 1625 
1631 l.DJ "~1~0 001 C1 7'77 7777 0 eI 1632 
1635 LOJ ~QlC30 "'02fi1 7777 7777 ~ 0 16~7 
1543 LDJ 00~~ 0~A(f' 7777 7777 '" 0 1544 
1650 l.DJ 00102 ~1ti'~ 7777 7777 r 0 1551 
1555 LDJ 0~Ql0 Lil2?tI1 7777 7777 0 ~ 1655 
1562 LOJ !"!0001 ~4q.f1 7777 7177 ~ PI 1663 
1567 LDJ r~(,1~"" 1 QH~ (~ 7777 7777 0 ~ 1670 
1674 LDJ ~~2~ 2"'(i'(~ 7777 7777 P: ~ 1675 
1701 LDJ ~0!'1P 40C.H~ 77"1'7 7777 0 O! 17"'2 
17~6 LDJ ~0i1?)V' 0()l!1V.' 7777 7777 ~ 0 17~7 
l"1t7 A()J ~~0~ 2525 7777 7777 ~~ ~ 172~ 
1723 ADJ 7777 ~vHH~ 7777 7777 ", ?I 1724 
1726 ADJ 7776 ~000 7777 7777 ~ 1 1727 
1733 ADJ ~0001 00(l~ 7777 7777 e 1 1734 
1740 STJ ~0t10 0L'C~~ 7777 7777 0 ~ 1741 
1747 STJ ?I ~H" ~ (iH~ r. r., 7777 7777 ~ I'll 175"" 
1754 STJ ~~QH'I (:'11' If. 0 7777 7777 ~ 0. 1755 
1761 SBJ (HH'IQI 0~0~ 7777 7777 ~ O! 1762 
1764 OSZ CH'IQHII 00~Vi 7777 7777 V ~ 1765 
1770 DSZ 0000 0~0 '1 7777 7777 0 PI 1771 
1772 ISZ ~O~0 ~~(7:0 7777 7777 0 ()I 1773 
1775 ISZ 0000 0."'~0 7777 7777 t?t ~ 1776 
1777 DSZ 00~(,'. 'H11/ V' 7777 7771 ~ ~ 200\'" 
201e1 L.DJ 0~~f'I t1eC'(i' 777., 7777 ~ Po 2~tl 
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STOP IN:STRUCTION REGISTERS SHOULD BE • • 
AT TESTED JR KR RR SR FL OV PR 

2021 AO.J "'000 2525 7777 7777 t'! ~ 2022 
22125 AO.J 7771 0000 7'77 717' 0 0 2026 
2030 AD,J 171(3 000c" 77'7 7777 0 1 20:51 
2035 AD.l 0000 ~ee,0 7777 77" e 1 2036 
20"2 STS 00~H.'1 ~0eJ0 '777 7777 r2I 0 2043 
20~1 5T .J ~00~ 00~"" 7.,7., 7'17 0 0 2052 
2056 ST ,I 0000 0000 '7"" 7777 0 0 2087 
2063 SB.l 0000 0000 .,7'" 1777 

'" 
0 2064 

2066 DS;Z 0Q1~0 QHlH~ 0 7777 77'77 " 0 2067 
2072 DS:~ 0"0~ 0000 77'7 777' 0 0 2073 
2014 I S:Z 0000 0000 "1'77'1 7777 PI 0 2075 
2077 lSI 0000 0000 .,.,.,., .,777 " 0 2100 
21211 DS:~ 000~ 0000 177' 1777 0 l'J 21Q12 
2107 5TI1 FIRST 0~00 ~r;.,e0 7777 7777 0 0 2110 
2112 ST,J FIRST 0000 0000 ,.," .,771 0 0 2113 
2117 ST ,1 FIRST ~00~ 00e1Vl 7'1"" 7".,7 ~ 0 2120 
2123 ' 5T ,J FIRST 0~0~ 0000 7777 7777 0 0 2124 
2132 5T ,J LAST 0000 0000 7777 7777 0 ~ 2133 
2136· ST ,1 L.AST 02100 0000 '17.,,, .,.,." L'I 0 21:5'1 
2140 ST ,1 L.AST 0Qt0t'l Pl000 7777 ".,77 0 0 2141 
2146 AD~J LAST 0000 000P.! 77'7 ".,77 0 1 2147 
2152 ADJ L.AST 0000 0000 77" 7777 0 1 2153 
21e4 AO~1 FIRST 000Cl1 0000 '1177 777' 21 1 216~ 
2175 1...0,J. I..AST 12H~0 0 000~ 7777 '7" " 0 2175 
2201 FIF~ST INC 0000 000"" 7777 .,.,77 0 

'" 
22P12 

2213 L.DJ' L.AST 0000 0000 1777 .".,.., 0 " 2214 
2216 FIF~ST INC 0e.0rn ~!iJ00 777' 7771 0 " 2217 
2225 L 0 \J (J 0~~0 0000 7777 7'17'1 0 0 2227 
2234 AD~J' 00(:'1'" 00((10 '777 7777 ~ 0 2235 
2242 AD .. " 0000 00~~ '71., '1777 0 ~ 2243 
2251 AD~f' 0.~O!QI 0000 777., 77.,7 0 1 22~2 
22~5 ADJ' 1777 001?10 "7'7 7777 0 " 2256 
2251 AD!.f' 0e0t?1 0000 7777 7'77 0 1 2252 
2267 SB~r. 0t'1l2l~ 0000 7777 7777 0 0 2270 
2274 5T ~r' 01000 0000 7777 777., 0 ~ 2275 
2303 ST~r' 0000 000~ ",., .,77" 0 ~ 2304 
2310 5T ~r' 1i10~0· 00~et 7777 7771 0 0 2311 
2313 ST ~,. 0~0C:'1 0000 7777 7771 0 0 2314 
2333 1.0~r' L,.AST 0~00 0"~0 7777 777., ~ 0 2334 
2336 FI~lST INC ~~0~ 0000 77" 7771 0 " 233' 
2346 L. 0 ~r' FIRST 0~0~ 00P1f'J 7777 777., 0 OJ 2347 
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STOP I ~J S T Rue T I 0 '" REGISTER5 SHQUl.D 8E • • 
AT TESTED JR 1('" Rr:( SR FL OV pQ 

2351 LAST INC \"~~C'l 0OJ0~ 7777 7777 ~ 01 2352 
2361 LDJ, AC)~:~ ~0 ~ \~ 7777 1777 e ~ 2362 
2367 .AD~lf ?C:HH~ (~ \~ v' ;/~ 7777 7777 ~ '" 2370 
2375 AOJ~ r1l~ \'I f?\ 0~00 7777 7777 0 1 2376 
2404 AD~r , r~v ~(ll (1 (.~ (1; l(. 7777 7777 0 1 2405 
2 41 ~~ ADJr' 7777 v.1~e~ 7777 7777 ~ 1 2411 
2422 SBJr, 0.000 e' ~f:'I!~ 7777 7777 " 0 2423 
2432 STJ. VJOCH" 0"~O 7777 7777 " PI 2433 
2441 ST J:~ t~~~ ~ "'0""'" 7777 7777 0 ('I 2442 
2446 STJ'~ (iHJ'QlP ~,-"eV1 7777 7777 " PI 2447 
2451 FIRST INC (~v.71'" V1P.VC'j 7777 7'177 ~ 0 2452 
24545 L.A·C;r INC ~0~0 0('1rQl 7777 7777 e ~ 245~ 
2457 S~J (-H~ 01 ~ 00t'QI 7777 7777 0 ~ 246P1 
2462 SMJ J1~0.0 0e1t"e 7777 7777 0 ~ 2463 
2455 SMJ 7777 0~0~ 7777 7777 0 0 2466 
247~ SMJ 7777 rJ\~H~ ~ 7777 7777 ~ 01 2471 
2477 SMJ V1000 00P.~ 7777 7777 " 0 25CH?1 
2502 $MJ ~QieO o t1011 7777 7777 0 0 25~3 
2505 SMJ 7777 vH~rV'; 7777 7777 ~ 0 25~6 
251~ SMJ 7777 V~H~~ 7777 7777 0 ~ 2511 
2513 SMJ_ ?lr.I~~ '~PI? ~ 7777 7777 0 ~ 25t4 
2516 SMJ~ 0CHH1 ("J. ~ ~:'~ 7777 7777 ~ ~ 2~17 

2521 SMJti 7777 r~ ~? ~1 7777 7777 0- ~ 2522 
2524 SMJ' 7777 (J! ~e VI 7777 7777 

'" 
0 2525 

2533 SMJ' r~ ~tH~ ~0V'·~' 7777 7777 ~ ?> 2534 
25:36 SMJIl ~~'H~ r.H~00 7777 7777 ~ '" 2537 
2541 SMJf 7777 0VJe·0 7777 7777 0 0 2542 
2544 S~jJ' 7777 v1 ~ ~ C1 '7777 7777 0 ~ 2545 
2550 DSZ' rH~ ~H~ ~~~O\ 7777 7777 PI ~ 2551 
2554 DSZ' (NO DEC) .)) Vi?J ~ ~1II0~ 7777 7777 0 

'" I 2555 
2556 lSZ' (NO SKIP) ~~~0 0~0.t'1 7777 7777 0 ~ 2557 
2551 ISZ~ CNn I~C) 1?PH" V' O! C:\l.] 7777 7777 ~ ~ 2562 
2564 lSZ' q,lf1V' r~ r? f~ 7777 7777 ~ ~ 2565 
2572 ISZ~ eNO INC' ~H· CH~ ~, n C:':I 7777 7777 ~ 0 2573 
2574 OSZf (NO SKIP) ~V:~~ I~~ ~ (.:\ ~ 7777 7777 0 ~ 2575 
2577 DSZ~ (t~O DEC' rH~~~ ~0t',~ 7777 7777 0 0 26~~ 
2606 DSZ' :1tJ12!0 :;'~(.7:~ 7777 7777 ~ ~ 2eQl7 
2612 DSZ' (NO DEC' ~tHJ~ ;i1 0W:" 7777 7777 0 PI 2613 
261A lSZ' (Nn SKIP) ~00~ 1)~(iH1 7777 7777 (.I) ~ 2615 
2517 tsZrt· (NO INC) ~1 V'l0~ In~0r 7777 7777 0 ~ 2620 
2522 ISZfl 0'''1;;' pq~ (~0 .,777 7777 ('. ("I 2623 
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STOP IN~ITRUCTION REGISTERS SHOUl..O BE : 
AT TES~TEO JR KR RR SR Fl. OV PR 

2630 IS2:' (NO INC' 0000 ~e~0 ,.,,., 7177 0 

'" 
2e31 

2632 OS2:' (NO ~KIP) ~0~~ ~000! .,777 1177 0 ~ 2e33 
263!5 052:' (NO DEC) 00010 (iHH~OJ .,71' 7177 ~ 0 2e35 
2643 ADelL. 01 P.H"c;,~ 00e.~ 7777 7777 0 1 2644 
2652 ADDL 210 0000 00vH?I 7777 '777 0 0 2553 
2~56 SU8,L. 01 7777 0000 71'" 1717 0 1 2657 
2eS1 SUBL. £?I 1 ~000 t'l0~0 ,.,.,,, 7777 '" 1 2552 
256e SUSL 00 00010 00~0 7771 7777 0 0 2667 
2675 AOD'l.. .,7 ~PHH'I ~0~0 7"77 .,.", ~ 1 2576 
2704 SU8L .,7 0000 0000 .,,," 7777 0 '" 

2 1 r;H5 
2711 AND!. 00 0~00 l'I0C?lQl 77"" 7777 0 0 2712 
2721 ANDL. 17 00210 00e0 .,7.,7 .,.,.,7 

'" 1 2722 
2'~1 ANDL. 01 Pl000 0000 777., '7.,7 0 1 2"~2 
273e ANDF' 00"'0 ~~00 0tHH~ 7771 7771 0 0 2137 
2743 AN OF 2525 "'0"'0 0000 .,.,,,, 777' e 01 274e 
2754 ANOF 5252 "'000 0000 ,.,7., 777' 0 21 2755 
27152 ANOF 77.,7 01i10~ "'0V'!~ 7.,." 7'7' 0 0 2753 
21'17 JPS CF.IL.EO) 77.,7 77..,., 7.,." .,.,.,., 0 1 3003 
3000 .. 1 Jf.'S CFAIL-EO) 7717 77." ,.," 777' 0 1 3003 
!003 JPS CJR) ~000 0000 .,777 '7.,., 0 0 3005 
3007 JPS CK R) 0~0'" Pl0~0 7717 .,.,7" 0 0 3010 
3011 JPS COY) 0000 00~~ 77'" 177"1 (21 0 3012 
3017 JPS CPR) 0""0 ~~e0 '777 17" 21 " 3020 
3024.,5 JMP 000~ 0000 7777 77" 0 0 3045 
3031 JPS CJR) 001 C;H~ (H"",0 '777 77." 0 0 3032 
3033 JPS CKR) QH:H~0 (~~0C'1 77'7 777., 0 0 3~34 
3035 JPS COY) 0000 ~0~t'I 7.,7., 7.,7" 0 ClI 3035 
~042 JPS CPR) 0~00 I~H30'" .,7",., 7777 0 01 3043 
~044 JMP 0000 00O'" 7'" .,777 0 " 3054 
3051-3 JPS CFAIL.EOl 7777 1'77 1777 7..,'7 0 1 3(')121 
3062 JMP' CFAILED) ".,77 ',"" ., '7'7 .,.,.,7 1 1 3066 
3070 JMP' CJR) 0000 !300~ 7'7" .,77" 1 01 3071 
30'2 JMP" CK R) 0000 171000 ".,7 .,7.,7 1 0 3073 
3074 JMP' COV) ~000 t~000 7777 7"7" 1 0 3075 
3016 JMP' (Fl.) 0~00 1~~C!'0 777' 7'7' 1 0 3077 
3104 JMP, (FAIL.EO' 7717 :."., '1 .,.,.,., '7.,7 1 1 Jl1(!5 
3107 JMP' CJR) 0~0~ 1;'0(?1~ 7.,." '771 1 0 3110 
~111 JHP;' (KR) "'000 (~00~ 7777 ,.,.,7 1 0 3112 
311~ JMP," COV) e~00 1~0~0 77" 7777 1 0 3114 
3115 JMP,' (F'~) 0000 (~000 7777 7777 1 0 3116 
3122 JHP" (FAILED) ~HH~0 t;'0C'l~ 7777 7777 0 " 3125 
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STC'P AT TfS1EU REGISTERS &HOU\...D Sf I 
JR K r;. PQ SR FL OV ~C? 

3126 J t~Pf (J~\ , ?t Vi ~~ ~ ", ~ r rll 7777 7777 ? 0 3127 
313~ JMP' (KR) ~H~~liI "~7 ~1 7717 7777 0 C1! 3131 
31~2 JMP" (OV) ~H'~0 ~~e0 7777 7777 (?J PI 3133 
31~4 JMP~ (FL) \1C'l~0 ~HH· ?' 7717 7777 0 ~ 3135 
3141 JMP~ (FAILE[)) it (1'1 {~ ?I 00V0 7777 7777 PI ~ 3142 
3143 JHPf (J~) ~)I r" 01 ('}! vHH' 0- 7777 7777 p C'! 31d4 
3145 Jrr;p~ (KR) ~V'~1iI ~ti'V.0 7777 7777 0- t'l! 3145 
3147 JMP, (OV) ~ (?" :~0 ,11 0 v~ '" 7777 7777 0 ~ 3150 
3151 .jMPft (FL) 0~C~ ~"~0 7777 7777 0 Ii'! 3152 
3157 .. f.", JPS' (F.AILED' 7777 7777 7777 .,777 1 1 3166 
317C!! JPS~ (Jr.<) :~ f~ ~1 (~ t100rlJ 7777 7777 1 01 3171 
3172 JPSIt (K R) ?I ~j ~~ ((I 00(10 7777 7777 1 ?I 3173 
3174 JPS' COY) r.,~~~ :~0t'~ 7777 7777 1 (?\ 3115 
3176 JPS~ CFL) (~0t'10 ~ 0~' \1 7717 7777 1 O! 3177 
3203 JP$fi CPR) OIVl~0 Li1~H'(i) 7777 7777 1 r~ 32~4 
321Ql-l1 .1 P 5 tJ (FAILEti) 7777 7777 7777 7777 1 1 3213 
3215 JPS~ (JR) ('HH~0 00t'1~ 7777 7777 1 0 3216 
3217 JPS~ (K R) ~~~0 o 0 v~ ~~ 7777 7777 1 0 32~~ 

3221 JPS~ eOV) 0. VI C" til 00r~ '1777 7777 1 ~ 3222 
3223 .JPSfJ (F'L) vH~ jH~ 00~~ 0 7777 7777 1 V'I 3224 
3231 JP5- CPR) 0vH'I0 (~0P!0 7777 7777 1 0 3232 
3236 .. 37 JPSel (FAILED) ~ ~t~ '" 0e.v:~ 7777 7777 PI OJ 3245 
3246 JPS, (JR' 00001 ~P!Pl0. 7777 7777 ~ ~ 3247 
3250 JPSf (KR) ~0~0 0~t=1~~ 7777 7777 0 " 3251 
3252 JPSf COY) C.H~ {~.~ 00e~ 1777 7771 0 0 3253 
3254 JP~f\ (Fl-) ~~00 00~0 7777 7777 0 ('I 3255 
3261 .. 62 JPS~ (FAILED) r:H"~0 vH~ e·0 7777 7777 0 ~ 3264 
3265 JPS~ (JP) ~~0(.j {,10C'J0 7777 7777 0 " ~ . 3266 
3257 JPSf (K R) ~~ {! :;, (:'I C~0v~~ 7777 7777 0 ~ 3210 
3271 JPS- (0 V) ~0~~ ~~H'Vi 7777 7777 0 0, 3272 
3273 JPSfl (FL) j.~(71~~ I,H~0 0 7777 7777 Q\ 9.! 3274 
33~1 JPSf' (PR) 000": r1 {1!? 0 7777 7777 e. 0 330\2 

3304 NO SWITCHES UP -SINGLE PASS CORRECT 
3325-25 JMPf! RETEST FAILED 

END NDd1-8'l'('/'1 STOP LIST 
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EXECUTE AND TWO-WORD INSTRUCTION TEST (ND41-S002) 

I. INTRODUCTION 

A. This program is designed to serve as a go-no go check of the Execute Instruction, 
all: forns of Two-Word MRI's and combinations of Single and Two-Word MRI's 
with the Execute Instruction. 

B. PROGRAM AREA 

4,e5;1,e5S through 7315S" 

C. STARTING ADDRESS 

4~0,e5S· 

D. EG~UIP/V\ENT CONFIGURATION 

Minimum requirements are 0: ND-S12 Central Processor equipped with an 
ASR33 Teletype. An optional peripheral is a high speed reader. 

II. PROGRAM DESCRIPTION 

All forms of two-word MRI's are tested separately to verify that each step in the 
instruction is performed correctly. The second half of the program is the execute test 
that includes a stored execute test marker indicating the number of current tests. 
Execution of two-word operates, two single word MRI's and combinations of direct 
and indirect t'wo-word instructions are tested. 

The program stops on commission of an error. The address at which the program stopped 
and the s.tatus of the marker (location 5573S) can be referred to the DIAGNOSTIC 
STOP LIST for possible cause of failure. 

On completion of 4096 valid paSSE~S, the teletype prints "XCT - TWI OK"" 

III. OPERAT<)R OR USER CONTROL 

Starting !~he program with a non-Zt~ro Switch Register causes multiple passes. A zero 
Switch Rt3gister allows only one pelss. 

This program can be chained to tht~ Operate-Memory Reference Instruction Test 
(ND41-S001) by changing the contents of location 7276

S 
(of this program) to X1,021$" 

A non-zero Switch Register will also cause multiple passes in the IIchained ll mode If 
ND41-8001 is in core and location 333,08 of ND41-8001 has been modified fO,r this mode. 

After the commission of an error, the stop address and marker status (location 5573J 
should be referred to the DIAGNC)STIC STOP LIST. To recover from an error concTi
tion, set Switch Register to stop address, depress LOAD ADDRESS, depress CONTINUE. 
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IV. OPERATIO'" PRCX EDURE 

1 • Load the Execute and Two-Word Instruction T~st program tape with the 
Binary Loader (refer to the Binary Loader (ND41-0005) for a detailed 
description of its use). 

2. Set Switch Register to 4.f',0,08' 

3. Depress LCIAD ADDRESS. 

4. Set Switch Register to any value for multiple passes or to zero for single pass. 

5" Depress START. 

6. The test can be term i nated by depressi ng STOP" 

The following is CJ procedure for error analysis: 

1 • 

2. 

3. 

4. 

5. 

place i~he SELECT REGI STER switch in the ADDRESS position and read the 
stop address from the SELECTED REGISTER lights. 

Set Switch Register to 5573
8

" 

';",1 ~ .. .' ~~ 
r ",...1 

/ G.?Cfi'i' 

Depress NEXT WORD. 

Refer stopaddrsss and marker stOltus the DIAGNOSTIC STOP LIST (Page 65 ). 

To recover from an error condition, set Switch Register to stop address and 
depress CONTINUE. 

V. ERROR DIAC;NOSTfCS 

On commission of an error the program will stop. Refer to the DIAGNOSTIC STOP 
LI ST (Page 65 ). 

VI. COMMAND SUMMARY 

None. 
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NG4t-800~ DIAGNOSTIC ~T~P LIST 
E X E CUT E .~ t,; !) T ~'-l 0 .,. WaR {) I:'J S T Rue T I 0 ~~ T EST 

1/1(1/70 -D9 
SA = 4(H? ~ 

srf1PPFn ExECUTE: 
ADD~F.:SS :~t~RXF.~ 

4 r. 1 IA 7777 
4 ~ 1 ~~ 7777 
4 ~l! 1 4 7777 
4C17 7777 
4f1?1 7777 
40~4 7777 
403r.-. 7777 
4~)33 7777 
4035 7777 
404e 7777 
4rt1 471, 7777 
4~45 7777 
41J5~1 7777 
40'53 7777 
4v'!Sf'l 7777 
4~:)7 7777 
4r:'?2 7i77 
4064 7777 
4n~7 7777 
4072 7777 
4074 7777 
407e 7777 
4102 7777 
410~ 7777 
4106 7777 
4112 7777 
4114 7717 
4116 7777 
4121 1777 
4123 7777 
4126 7777 
4101 7777 
41~~ 777i 
4141 7777 
41.13 7777 
4146 7777 
41~1 7777 
415~ 7777 
4 ,. 55 7777 
416C~ 7777 
4163 7777 
4167 7777 
4171 777i 

I f\J .<; T R 1.1 C T I (J N 
TESTED 

TWl.DJ 
TWLDJ 
TWLnJ 
T~~ST J 
Tl~ S T J 
TWSTJ 
T W S l .. T 

T~~LDJ 

TWLDJ 
TI.JLOJ 
TWSTJ 
TWSTJ 
TWSTJ 
TWAUJ 
T\~ADJ 
TWADJ 
TWSBJ 
TWSEJ 
TWSBJ 
TWLDJ 
TWLDJ 
TWLDJ 
A.NV ABOVE 
ANV ABOVE 
ANY ARClVE 
TWLDK 
T~~LDK 

TWLOK 
TWSTK 
T~~STK 
TWSTt< 
TWSTK 
TWSTK 
TWLDK 
T~vLUK 

TWLDK 
TWSTK 
TWSTK 
TWSTK 
TwSTK 
TwSTK 
TWADI< 
TrlADK 

CAUSE Of ·STOP 

FAILF.~ TO INCRE~ENT PRnGRAM ~tGISTER 

EXTRA PROGRAM REGISTER t~CRE~ENT 
FAILED TO LOAD J REGI~TE~ 
FAILED TO INCREMENT PROGRAM CtGISTE~ 
EXTRA PROGRAM REGISTER !NCREME~T 
CHANGED CONTENTS OF J REGIST~~ 
FAILED iO STORE J REGISTER 
FAILED TO INCREMENT PQa~~A~ ~E~ISTEP 
EXTRA PROGRA~ QEGISTER T~CQEMENT 
FAILED TO LOAn. J REGISTEP 
FAILED TO INCREMENT PpCGRA~ REGIST~R 
EXTRA PROGRAM REGISTE~ INCREMENT 
FAILED TO STORE J REGISTER 
FAILED TO INCREMENT PRO~RAM REGISTER 
EXTRA PROGRAM REGISTER I~CR~ME~T 
CHANGED CONTEMTS OF J RFGI~TE~ 
FAILED TO INCREMENT PRaGRA~ REGISTER 
EXTRA PROGRAM REGISTE~ I~CREMENT 
FAILED TO SU~iRACT ZE~O 
FAILED TO INCREMENT PROGRA~ REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO LOAD J REGISTER 
CHANGED K REGISTFR 
CHANGED OVERFLa~ REGISTEq 
CHANGED FLAG REGISTER 
FAILED TO INCREMENT PROGRAM R~GISTER 
EXTRA PROGRAM REGISTER INCRE~~NT 
C HAN G E 0 C 0 ~ TEN T S OF K REG 1ST E :~ 
FAILED TO INCREMENT PROGRAM ~E~ISTEP. 
EXT RAP ~ 0 G R A t1 REG 1ST E R INC R r: M E ~~ T 
CHANGED CONTENTS OF K REGISTF~ 
CHANGED J REGISTER 
FAILED TO STORE K REGISTER 
FAILED TO INCREMENT PROGRAM PEGIST~R 
EXTRA PROGRAM REGISTEP INCREMENT 
FAILED TO LOAD K REG!STFR 
FAILED TO INCREMENT PQQGRA~ REGISTER 
EXTRA PROGRA~ REGISTEP JNCREMENT 
CHANGED CONTENTS OF K REGISTE~ 
CHANGED J REGISTER 
FAILED TO STORE K qEr,rST~R 
FAILED TO INCREMENT P~OGRAM ~CGISTER 
EXTRA PROGRA~ REGISTER r~CRE~E~T 
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417~ ,,/777 TWADK CHANGED CONTE~. T OF K, Q E r; 1ST t: p 
417~ 7777 T~<JSBk. F~AILEC TO I NCRE ~1E NT PROG R ~ :·1 R~:GI~TER 

42~t~ 7777 TWS~K E:)(tRA PROGRAr1 REGISTE~ T ~ ~ Cpr;: ~ S ~! T 
4~-!P ;~ "1777 TWS8K CHANGED K REGISTER 
42('F. 7777 TI'}LDK F~AILEO TO INCREMENT PROC;RAH h'EGISTER 
4?1~ 7777 TWLDK E~XTRA PROGRA~ REGISTEr:t' INC R E ~-1 ~ "J T 
421~ 7777 T~vLDK. CHANGED K REGISTER 
"215 7777 TWLDK CHANGED J REGISTER 
4217 777" T~JLDK C:HANGED 0 REGISTER 
4221 7777 TWLDK C:HANGEn FLAG REGISTER 
4233 7777 TWDJ FrAILED TO LOAD J REGISTr:R 
A~A3 7777 T~JLD J F~AILED TO LOAD J REGISTfR 
4256 7777 TWSTJ F~AILED TO STORE J REGISTER 
4~71 7777 TWSTJ F~AILED TO STORE J REGISTER 
437·2 7777 T~JST J C:HANGED K REGISTER 
.4304 1777 TWSTJ CHANGED FLAG REGISTER 
4316 7777 TWADJ F'AIl ... EO TO ADD TO J REr,I~TER 

432b 7i77 TWADJ F'AILED TO ~DD TO J REGISTER 
4335 . 7777 T~~SBJ F'AILED TO SU8TRACT FRoM J R~r,ISTr:R 
.1343 7777 TWSBJ F' AILED TO SUBTRACT FROM J REr,ISTEP 
435V" 7777 TvJSMJ F' AILED TO SKIP WHEN D I FFEREtJi 
4354 7777 TWS~1J S,KIPPED WHEN SAME 
436v; 7777 TWSMJ F'AILED TO SKIP WHEN DIFFERE~JT 
43641 ,777 TWSMJ $KIPPED WHEN SAME 
4370 7777 TWSMJ F'AILED TO St<IP WHEN DTFFERENT 
437t1 7777 TWSMJ F' AILED TO SKIP ~'J HEN D I FFEREttT 
4401 7777 TWSMJ SIKIPPED WHEN SAME 
4AL~6 7777 TWSMJ ~;K I PPED WHEN 5 A~1E 
4 d 12 7777 TWSMJ F'AILED TO SKIP WHEN DIFFFRENT 
4415 7777 TW~MJ F",AILED TO SKIP WHEN D I FFEREi'llT 
4A.2~ 7777 TWsr.1J F'AILED TO SKIP WHEN DIFFEREt~T 
4423. 7777 TW S~1 J F'AILED TO SKIP WHEN DIFFERE~~T 

4426 7771 TWSMJ FAILED TO SKIP ~JHEN 01 FF ERE~;T 
4431 ,7777 T W 5 ~1 J F'AILED TO SKIP WHEN l'IFFF:RENT 
A4~3 7777 TWS~I!J C:HANGED K REGISTER 
44J5 7777 TWSMJ CHANGEr) 0 REGISTER 
44!,)6- 7777 TWSMK F'AILED TO SKIP W HE~J DIF'FEREtJT 
4Ac2 7777 TWSMK StKIPFED WHEN SAME 
4466 7777 TW5i,1K F'AILED TO SKIP hHEN D IFF E tJ E ~I i 
4472 7777 TWSMK S,K IPPEDWHEN SAME 
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A. 5 C ~~ 777/ Tl..JLOK FAILED T-O LOAU K RF.G!~TF!( 
4th:- 3 7777 Ti4S~1io( FAILED TO SKIP i-\HE~ DIFFE~~'JT 
4 51 c~ 777i T I;J 5 ~1 K fAILEri TO SKIP \Ii!-;EN !') IFF E' k F. :'t T 
4515 7i77 T IJ S t-IK SKIPPED WHEN SA~E 
~52'3 7777 T ~l ~ jj:':: SKI?PEFI WHEN S At ~iE 
4~);Z 7 7/77 T~JSMK F~\ILED fO SKIP WH£ ~\! C' IFF ~ R E ~-i T 
11')3? 7777 TWSMK FAILED TO 5~< i P llJ H E tJ [iIFFF~Ej.lT 
4 ~:, ~ 7177 TWSi<1i< Fi4ILf:O 'f0 SKIF "'!HEN DIFFEqr:->"T 
45'F~ 7'177 T\~SMK FAILED 'fO SKIP v~ HE. I'! DIFFERE~'T 
4'5 il3 7777 T ~J sr·: K FAlLEn TO S~IP II.; HE~'I o T F F F R E' i': T 
454R 7717 T~~SMI' FAILtD TO SKIP ~!HEN n r FF E R ~i'-; T 
45::; ~j 7777 T~nS7 I5KIPPEO DEC R F.: t-1 E N TIN G ZERn 
45Gl -:777 TWOSZ FAILED TO DECt;EMENi 
455~ 7777 TWISZ FAILf:D TO SKIP WHE!\I ?E~r. 
A5f\7 i777 TWISZ FAILE.D TO I~~CRF."'1ENi 
4~7~ 7777 T \~ I 5 Z SKIPPED r NCR E f1 E N 'f I N G 1F.PO 
4 nt' '2' 7777 T~l I 5 Z FAILED TO INCREMENT 
4 6':~:-; 7777 TWDS, FAILED TO SKIP wHEN ZFQr. 
46,"6 7777 TwDSZ FAILF.D TO DEC~Et"'Et~T 
4637 .. 22 i717 TWJMP FAILED TO MODIFY PQ~)GRAF r<EGISTER 
46~~fi 7777 T\~Ji-1P CHANGE!) J REGISTER 
46~1 7777 TI-lJMP CHANGED K REGISTER 
4634 7777 TI"JMP CHANGED 0 REGISTER 
4n:,-./ 7777 TVJ J H P CHANGED FLAG REGISTER 
464:, ... !H'I 7'171 T \~ J P 5 FAILED TO MODIFY PROGRA~; REG J ::-~TE~ 
465~ 1,77 TWJPC; CHANGED J REr,rSTE'R 
A56iii 7777 TWJPS CHANGED K t1EGIS"ER 
4663 77'7 TWJP5 CHANGED 0 REGISTER 
,~(~~;G 7777 TWJPS CHANGED F'LAG r.'EGlSiER 
467:'1, i777 TW,JPS FAIL.ED in SlORE PROG~~ ~ r.~ PEGISTER 
4 7 :,~~. 7777 TWL.DJ~ EXTRA F'ROGRAM REGISTEf..' I i~ C R f t 1 C ~ J T 
4704 7777 T ~IL D J ~ FAILED iO LOAr, J RF.GISTEQ 
4711 777i T i~ L D J" EXTRA PROGRAM REGrSTEC? T. ~ eRE ~11:' ;~ T 
4714 777; T',~LD J~ FAlLEr> TO LOAD J REGISTE'R 
47?? 7777 TWLOJ~ EXTRA PROGRAM Rf:r,I~TER TNC:PEt"'f.!JT 
A7~~ 7777 Tl-.jLDJ~ FAILED TO LOAD J REGISTF~ 
4 7 3~~ 7i'7? TWLDJtB> CHANGED K REGISTER 
47:',? 7777 TWLD ... Hi) CHANGED a REGISTER 
4734 7777 TWLOJ~ CHANGED FLAG REGISTE~ 
4745 777'7 TWSTJ~ EXTRA PROGRAM REGISTr::D. T ~_I C ~ [ ! ~ ~: \I T 
4751 7777 TWSTJ~ FAIl .. ED iO STOPE . .1 RF.G!STE~ 
4756 7777 TWSTJ~ EXTRA PPOGqAM qEGIST~p J NCR E :1f- NT 
4761 7777 TWSTJ~ FAILED TO STORE J RF.:r;ISiF;:~ 
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4766 
4772 
4777 
5003 
50121 
5012 
5014 
5040 
5043 
5051?1 
5054 
5057 
5061 
5070 
5074 
5102 
5105 
5113 
5115 
5121 
e5123 
3132 
5134 
5141 
5144 
5152 
515P5 
5151 
5163 
5165 
5175 
5201 
~205 
5213 
5217 
f522fS 
5231 
52:55 
52:!t7 
15263 
5255 
5273 
5275 
~3e3 
5305 
5316 
5322 
5330 
3~~4 

7777 
7777 
'777 
7777 
7777 
7777 
7777 
.,777 
7777 
7777 
7777 
7777 
7777 
777., 
7777 
7777 
7777 
7777 
7777 
777., 
7777 
7777 
7777 
7777 
'1777 
1777 
7777 
7.,77 
7777 
..,7.,7 
1777 
7777 
7777 
7.,.,7 
777., .,7.,., 
7777 
77.,7 
77.,7 
.,77., 
7777 
7777 
7717 
7777 
7777 
7777 
'7.,7 
7717 
7777 

TWSTJ" 
TWSTJP 
TWSTJ@ 
TWSTJ
TWSTJ, 
TWSTJ
TWSTJ' 
TWADJ, 
TWADJ~ 
TWADJ~ 
TWAOJ' 
TWADJ' 
TWAOJ' 
TWADJe» 
TWAOJ, 
TWSBJ, 
TWaSJ_ 
TWSBJ' 
TWSBJ, 
TWSBJ' 
TWSBJ, 
TWLDKfI 
TWLDK' 
TWLOK, 
TWLDK' 
TWLOKfJ 
TWLDK' 
TWLDKI 
TWLOKf 
TWLOK, 
TWSTK' 
TWSTK' 
TWSTK' 
TWSTK' 
TWSTK. 
TW5TKt' 
TWSTK~ 
TWSTK~ 
TW5TI<_ 
TWAOI<, 
TWADKCt 
TWADK, 
TWAOK' 
TWADK, 
TWADK, 
TI~ADI<' 
TWADK(I 
TW5BKf' 
TWSBK~ 

EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO STORE J REGISTER 
EXT RAP R 0 G RAM ~R E GIS T E R T NCR E ~1 E N T 
FAILED TO STORE J ~EGISTER 
CHANGED 'I( REGISTER .' 
CHANGED a ~EGISTER 
CHA.NGED FLAG REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO ADD ONE 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO ~OD TO J REGISTER 
CHANGED K REGISTER 
CHANGED FLAG REGISTER 
EXTRA PROGRAM REGISTER !NCREMENT 
FAILED TO ADO TO J REGISTER 
EXT~A PROGRAM REGISTER INCREMENT 
FAILEO TO SUBTRACT FROM J REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO SUBTRACT FROM J REGIST~R 
CHANGED K REGISTER 
CHANGED FLAG REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO LOAD K REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO LOAD K REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
CHANGED J REGISTER 
FAILED TO ~OAO K REGISTER 

CHANGED 0 REGISTER 
CHANGED FLAG REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
CHANGED J REGISTER 
FAILED TO STORE ~ REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO STORE K REGISTER 
EXTRA ~ROGRAM REGISTER INCREMENT 
FAILED TO STORE K REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO ADD TO K REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
CHANGED J REGISTER 
FAILED TO ADD TO K REGISTER 
CHANGED FLAG REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
~AILED TO ADD TO K REGISTER 
EXTRA PROGRAM REGISTER INCREMENT 
FAILED TO SUBTRACT FROM K REGISTER 
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5342 
534~ 

5347 
536(~ 

~36:3 
53tH; 
531tr. 
5372 
5376 
54135 
5410 
51113 
5415 
5417 
5422 
5431 
5434 
5437 
5441 
5443 
5456 
5461 
5464 
~466 
5470 
5473 
5501-02 
5504 .. 05 
5513 
5515 
552C~ 

~522 
553e":S1 
5534 .. 35 
5544 
5547 
5551 
5553 
556(~ 

7/77 
77:"7 
77'77 
7777 
77;77 
77;77 
77;77 
77:'7 
7 7~' 7 
77i'7 
77;'7 
77 ;'7 
7777 
77 i'7 
7717 
77''/7 
77"7 
77j'7 
77'~7 
77"7 
77i'7 
777'7 
7717 
77?'7 
777'7 
7777 
777'7 
777'7 
777'7 
7717 
7777 
7777 
7777 
1777 
7777 
7777 
7777 
7777 
7777 

TWS8K~ 
TWSBK~ 

TWSBK~ 
TwnSZ~ 
TWDSZI!! 
TWDSZ' 
TWDSZ~ 

T\~DSZf 
TWDSZ~ 
TWISZ~ 
TWISZ~ 
TWISZ~ 
TWISZ~ 
T~~I5Zt$ 

TWISZ~ 

TWISZ~ 
TWISZ~ 
TWISZ~ 
TWISZ' 
T~~ISZI! 

TWD5'Z~ 
TWDSZ~ 
TWOSZtSl 
TWDSZ~ 
TWDSZ~ 

TWDSZ~ 
TWJMP' 
TWJMPf 
TWJMP@ 
TWJMP~ 
TWJMP~ 
TWJMP~ 

TWJPS$ 
TWJPS' 
TWJPS~ 
T\~JPSf 
TWJPS~ 
TWJPS~ 
TWJPS~ 

EXTRA ~ROGRAM REGISTEp rNr~E~E~T 
FAILED TO SUBTRACT FROM K REGISTEP 
CHANGED FLAG REGISTER 
DECREMENTING ZERO SKlpPF~ 
CHANGE~ J REGISTER 
CHANGED K REGISTER 
CHANGED 0 REGISTER 
CHANGED FLAG REGISTER 
FAILED TO DECREMENT 
FAILED TO SKIP ON ZER0 
CHANGED J REGISTER 
CHANGED K REGISTER 
CHANGED 0 REGISTER 
CHANGED FLAG REGYSTER 
FAILED TO INCREMENT 
INCREMENTING ZERO SKIpPED 
CHANGED J ~EGISTER 
CHANGED K ~EGISTER 
CHANGED 0 REGISTER 
CHANGEO FLAG REGISTER 
FAILED TO SKIP ON ZERn 
CHANGED J REGISTER 
CHANGED K REGISTER 
CHANGED 0 REGISTER 
CHANGED FLAG REGTSTER 
FAILED TO DECREMENT 
FAILED TO MODIFY PROGRAM REGISTE~ 
ILLEGAL TRANSfER OF C~NTRQL 
CHANGED J REGISTER 
CHANr,EO K REGISTER 
CHANGED 0 REGISTE~ 
CHANGED FLAG REGISTER 
FAILED TO MODIFV PROGRA~ REGI~TER 
ILLEGAL TRANSFER OF CnNT~OL 
CHANGED J REGISTER 
C~ANGED K REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 
FAILED TO STORE PROGRAM ~E~ISTER 
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EXECUTE TEST 

5552 7777 
5564-67 7777 
5571-72 7777 
5576 0Vl00 
56~ 1 ~ r~ ~ 1 
56~7 ~~01 
3512 ~('01 
5515 ~(r.01 
5621 0002 
5625 0V02 
5 f5 27 0 It' 0 2 
5633 vH'02 
5640 ?l~li1:5 
55&13 30.03 
5647 ; 0003 
5652 0004 
5655 01?10!5 
5661 0005 
5655 ~005 
5670 ~0eJ5 
5673 {1I~06 
57i10 Ql~06 
57e.·3 '1007 
5707 0~07 
f5714 0010 
5717 0010 
3722 ~010 
5726 Ot'J10 
5731 tiFt.le 
57~3 ~01e1 
5735 0010 
5740 0011 
5744 0011 
!S 7 5 2 (/H~ 1 1 
5755 0011 
5761 0011 
5764 0011 
5770 0012 
5773 0(112 
5777 0013 
6003 ~('I13 
50~6 0~113 

EXECUTE MARKER • 5573 

XCT 
XCT 
XCT 
MARKER 
MARKER TEST 
XCT 51Z J 
xeT srz J 
MARKER 
MARKF.P. 
XCT 517. J 
XCT SIZ J 
MARKER 
xeT IS'Z 
)(CT ISZ 
MARKER 
MARKER 
XCT XCT ISZ 
MARKER 
XCT LDJ 

. xeT LDJ 
XCT XCT ISZ 
MARKER 
XCT XCT ){CT 
XCT XCT LDJ 
XCT XCT XCT 
XCT XCT SIZ 
XCT XCT SIZ 
XCT xeT XCT 
XCT 
XCT 
XCT 
XCT XCT xeT 
MARKER 
XCT' SIZ J 
XCTct SIZ J 
MARKER 
MARKER 
XCT' LDJ 
MARKER 
MARKER 
MARKER 
XCT' 

ILLEGAL TRANSFER OF CONTROL 
ILLEGAL TRANSFER OF CONTROL 
ILLEGAL TRANSfER OF CONTROL 
CHANGED OR NOT RESET ST4RT AT 40~e 
CHANGED OR NOT RESET START AT 4~00 
SKIPPED ON NON-ZERO J REGISTE~ 
CHANGED J REGISTER 
INCORRECT MARKER. TEST IN ER~OR 
INCORRECT MARKER. TEST IN ERROR 
FAILED TO SKIP ON ZERO J REGISTER 
CHANGED J REGISTER 
INCORRECi MARKER. TEST IN ERROR 
SEQUENCE ERROR 
CHANGED J REGISTER 
INCORRECT MARKER. TEST IN ERROR 
SEQUENCE ERROR 
FAILED OR MARKER INCORRECT 
INCORRECT MARKER. TEST IN ERROR 
SKIPPED 
FAILED TO LOAD J REGISTER 
FAILED OR MARKER INCORRECT 
SEQUENCE ERROR 

ISZ FAILED OR MARKER INCO~R~eT 
FAILED OR MARKER INCORRECT 

I5Z FAILED OR MARKER INCORRECT 
J SKIP~ED ON NON-ZERO J REGISTER 
J rAILED TO SKIP ON ZERO J REGISTER 
LDJ FAILED OR MARKER INCORRECT 

CHANGED K REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 

152: FAILED OR SEQUENCE INCORRECT 
SEQUENCE INCORRECT 
SKIPPED J NOi ZERO 
DIDN'T SKIP J • 0 
SEQUENCE INCORRECT 
SEQUENCE INCORRECT 
SKIPPED QR MARKER INCORRECT 
SEQUENCE OR XCT' LOJ INCORRECT 
SEQUENCE OR XCT~ lSZ INCORRECT 
INCORRECT -CHECK MARKER 
CHANGED K REGISTER 
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eit?l10 
6012 
6015 
6e21 
6026 .. :5~ 
6032 
61il34 
6043 
6046 
6051i1 
6052 
6057 
fH~70 

6073 
60.77 
e1rl2 
61C6 
611 ! 
6115 
6121 
612.4 
6126 
61~r. 
6136 
6142 
6145 
6151 
6155 
6t61i'l 
6164 
6167 
6173 
~1'5 
6201 
~203 
5205 
6212-3 
6214 
6216"2~ 
6222 
e225 
6226 
623t?-1 
6233 .. 4 

~~. 1:3 
~1 ~ 1;3 
~~~~1·4 
201,4 
0{,j 114 
QH~ 1.4 
~014 

0~ 1·4 
17I01,4 
~~e;1·4 
0(31,4 
l~01·4 
~lij 1!5 
(7101 !5 
0015 
0016 
V'0115 
0~ 115 
~01 ;7 
;j01:7 
0r.t:1 
eICil1 ;7 
0e.l~' 
0~2(~ 

002'~ 
0.02(~ 

~ e. 2 :L 
Olvi2:L 
002:2 
t?! ~2:l 
0022 
?(i'2~2 

f!H~2~~ 
002:~ 
002~~ 

002:S 
~02:~ 
0vI2~~ 

2102:~ 
0e2~~ 
002~~ 
0t"23 
o a2~~ 
002~~ 

XCT-
XCT~ 
HARKER 
MARKER 
Xt:T' Jf-1P 
XC T ~ J ~1P 
)( C T fl J r-1 ? 
xeT' JMP 
XCT' JMF' 
)( C T' \J M P 
XCT. JMP 
XCT¢tl JMP 
XCT' S1Z J 
)(CT~ SIZ J 
MARKER 
XCT(5) lSI 
XCT' LDJ 
XCT~ LDJ 
XCT&l 152 
)(CTC5) LDJ 
XCT~ ISZ 
XCT~ IS! 
XCT' IS! 
)(CTC6) ISZ 
)(eT LDJ' 
MAR.<ER 
XCT ISZ' 
)(eTeS) LDJ 
XCT(6) ISZ 
XCT LDJ' 
XCT LOJ~ 
MARKER 
)(CTC7) ISZ 
XCT ISZ 
)(eT lSZ 
xeT ISZ 
XCT JMP~ 

)(eT JMP' 
XCT JMI'~ 
)(CT JMP" 
XCT JMP' 
XCT Jt·1? 
)(CT JHP4D 
XCT Jr.,p, 

CHANGED '0 REGISTER 
CHANGED FLAG REGISTER 
OUT OF SEClUENCE 
OUT Ij F SEQ U E ~j C E 
FAILED TO TRANSFER CONTROL 
ILLEGAL TRANSFER OF CONT~OL 
FAILED 
CHANGED K REGISTER 
CHANGED J REGISTER 
CHANGED a REGISTER 
CHANGED rLAG REGISTER 
SEQUENCE INCORRECT CHECK MARKE~ 
SKIPPED -J NONZERQ 
DIDN'T SKIP .J s 0 
SEQUENCE INCORRECT 
SKIPPED -SEQUENCE INCORRECT 
SKIPPED 
FAILED 
SKIPPED SEQUENCE INCORRECT 
FAILED 
CHANGED K REGISTER 
CHANGED 0 REGISTER 
CHANGED FLAG REGISTER 
SKI~PED ~SEQUENCE INCORRECT 
SKIPPED 
OUT OF SEQUENCE 
FAILED OR SEQUENCE INCORRECT 
SKIPPED 
XCT lSZ SKIPPED OR SEaUFNCE •• 
SKIPPED 
FAILED TO LOAD 
SEQUENCE INCORRECT 
SKIPPED OR nEQUENCE INCCQRECT 
CHANGED K REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 
FAILED 
ILLEGAL TRANSFER OF CONT~OL 
ILLEGAL TRANSFER OF CONTqOL 
ILLEGAL TRANSFER OF CONT~OL 
JUMP DIRECT FAILED 
ILLEGAL TRANSFER OF CONT~aL 
ILLEGAL TRANSFER OF CONTROL 
ILLEGAL TRANSFER OF CONTROL 
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6236 
62A2 
6245 
()247 
ei251 
6255 
626~ 
6267 
6272 
6276 
63!!'1 
63041 
63~6 
6310 
6316 
6321 
6325 
6~31 
6334 
6337 
6~41 
634~ 
6:352 
6352 
6354' 
6356 
5361-2 
e~5A 
6365-7 
6371-2 
63742-5 
5401 
64e'4 
e406 
641~ 
541~ 
6420 
6427 .. 30 
e4~2·:5 
6435 
6442 
6445 
6447 
6451 

0)023 
e!0!23 
0~23 
~C'l23 
ei~23 
0023 
el024 
0024 
t"~25 
"'025 
0~26 
0026 
0~25 

"025 
0026 
0026 
0P.127 
0027 
~0J0 
0030 
0030 
e0~0 
0030 
0030 
0~30 
0030 
01030 
0030 
0"'30 
0~30 
0030 
0fi130 
0e·30 
0030 
0030 
t!J030 
0031 
0'2131 
0031 
0031 
et031 
0~31 
0e31 
(6031 

)( C T J :·1 F' ~ 
XCT JMP~ 
XCT JMP~ 

XCT JMP' 
XCT JMP' 
MARKER 
XCT ISZ 
)(CT LOJf 
XCT ISZet 
XCT lSZ' 
XCT XCT ISZ 
XCT ISZ(P) 
xeT ISZ(tJ) 
XCi ISZ(@) 
)cCY' LDJP 
XCTII LDJ~ 

XCT' ISZ' 
~1ARI<ER 
XCT lSZ 
XCTIi' 
xel' 
XCT'r 
XCT' JMP' 
XCTP JMP~ 
XCTfl JMPP 
XCTf JMPP 
XCT' JMP4' 
XCTft JMPfi 
XCT' Jt~p, 

XCTP JMP' 
xeT" JMP' 
XCT- JMP(' 
XCTP JMP' 
XCT6' JMP_ 
XCT' JMP' 
)(CTP JHPGl 
)(CT ISZ 
XCT JPS 
XCT JPS 
)(CT JPS 
XCT JPS 
XCT JPS 
XCT JPS 
XCT JPS 

ILLEGAL TRANSFER OF CONTROL 
CHANGED K REGISTER 
CHANGED J REGISTER 
CHANGED 0 REGISTER 
CHANGED FLAG REGISTER· 
SEQUENCE INCORRECT 
SEQUENCE INCORRECT 
FAILED TO LOAD 
FAILED OR SEQUENCE INCORRECT 
MAFH<ER INCORRECT 
SEQUENCE INCORRECT 
CHANGED K REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 
SI<IPPED , 
FAILED TO LOAD 
FAILED OR SEQUENCE INCO~RECT 
SEQUENCE ? 
SEQUENCE INCORRECT 
CHANGED K REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 
NO TRANSFER OF CONTROL 
ILLEGAL TRANSFER OF CONrROL 
ILLEGAL TRANSFER OF CONTROL 
ILLEGAL TRANSFER OF CONTRO~ 
ILLEGAL TRANSFER OF CONTROL 
ILLEGAL TRANSFER OF CONTROL 
ILLEGAL TRANSFER OP CO~TRQL 
ILLEGAL TRANSFER OF CO~TROL 
ILLEGAL TRANSFER OF CONTROL 
CH4NGED K REGISTER 
CHANGED J REGISTER 
CHANGED a REGISTER 
CHANGED FLAG REGISTER 
MARKER INCORRECT 
SEQUENCE INCORRECT 
NO TRANSFER OF CONTROL 
ILLEGAL TRANSFER OF CnNTRQL 
ILLEGAL TRANSFER OF CONTROL 
CHANGED K REGISTER 
CHANGED J REGISTER 
CHANGED 0 REGISTER 
CHANGED FLAG REGISTER 
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6455 =' ~~ 33, XCT loT P5 DIDN'T STOQE PR 
6461 0~<~ 3, XCT JPS SEQUENCE INCORRECT 
Pic7(~-1 1703~~ XCT_ JPS NO TRANSFER OF CONTROL 
64il1 Q:~13~~ XCT~ JPS ILLEGAL T~ANSFEf.( OF C('NTROL 
6476-7 '1 r:, 3~! XCT~ JPS ILLEGAL TRANSFER OF CCNiRCi.. 
{55Z.~ ('! v~ :3 ~~ XCT~ JPS CHANGED J REGISTER 
e;510 (I r.; 3 ~> XCT~ JPS SEQUENCE INCORRECT 
n51~ f7i~:' 3~) XCT~ JPS FAILED TO STOF(E ~R 

652[~ 9~":3 ~~ XCT' JPS CHANGED K REGISTER 
6e;2? o v~ 3~ )(CT@ JPS CHANGE!) 0 REGISTER 
652.6 ~ r j~~ XCT~ JPS CHANGED FLAG REGISTEQ 
6~31"2 ~1r 33 XCTfil JPS~ NO TRANSFER OF CONTROL 
5~35 o ~ 3~~ XCT6» JPS~ ILLEGAL TRANSFER OF C('lNTROL 
65(',7-41/1 o ~ 3~~ XCT~ JPS~ ILLEGAL TRANSFER OJ:' CONTQOL 
6542 0e3~\ XCT~ JPS~ ILLEGAL TRANSFER OF CnNTROL 
6547 003~) XCT!fII JPS~ CHANGED J REGISTER 
65~3 ~ l~ 3 ~~ )(CT~ JPS' FAILED TO STORE PR 
6557 eir:3~~ XCT' JPS~ SEQUENCE INCORRECT 
~562 00 3~~ XCT. JPS(I CHANGED K REGISTER 
65f'A 803~) XCTf JPS~ CHANGED 0 REGISTER 
6566 CiH! 3 ~ XCT' JPS4!) CHANGED FLAG REGISTER 
6571 :21 E' 3·4 MARKER SEQUENCE INCORRECT 
6577 0~34!1 xeT T\~LDJ SKIPPED " 66~2 00.34 XCT TwLDJ FAILED 
6605 003i! XCT T~iL()J CHANGED K REGISTER 
6687 e.e3tl XCT TWLDJ CHANGED 0 REGISTER 
6611 0(7;3·4 XCT TWLOJ CHANGED FLAG REGISTER 
5616 003~) XCT TwISZ FAILED OR SEQUENCE INCORRECT 
6622 l/ItiJ 3~j XCT XCT TWLDJ FAILED OR OUT OF SEQUENCE 
6625 ~H~:3 Ei XCT TWISZ CHANGED K REGISTER 
6627 0~~3ei xeT T\-liISZ CHANGED a REGISTER 
6631 flIC13~) XCT TWISZ CHANGED FLAG REGISTER 
65~~ "'03E; XCT xeT TWISZ FAILED OR WRONG SEQUENCE 
6636-7 C~~3e; XCT TwJrv1? FAILED 
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MEMORY ADDRESS TEST (ND41-B004) 

I. INTRODUCTION 

A. This program is designed to test the addressing circuitry of the memory sysfem 
to verify that each word has a unique address. This is accomplished by setting 
the contents of a word equal to the address and then checki ng the contents 
forwards and backwards. 

B. PR()GRAM AREA 

;1"e;~j38 through %127
8

• 

C. ST ARTI NG ADDRESS 

,0;1t138 • 

D. EQUIPMENT CONFIGURATION 

Minimum requirements are a ND-812 Central Processor equipped with an 
ASR33 Teletype. An optionol peripheral is a high speed reader. 

II. PROGRA/vI\ DESCRIPTION 

The progrom starts by storing ,013J,1 ill location ,013,08' ,0131
8 

into ,0131
8

, etc. Storage 
continues unti I the maximum word8is reached, then the program reads location "e;13,08 
and verifies that the contents is ,013J1

R
, Each word is read and verified through the 

maximum (77778), then read and verified starting at the maximum word through loca
tion ,013,08' 

If an error is encountered, the teletype prints the number in the location, the current 
address (preceded by an "@") and (l "0 11 if the program was decrementing. The tele
type pri nts a II $" every time 64 pas:ses are compl eted without an error. 

Thi s program wi II destroy the Bi nary Loader. Locatj on ..01278 can be changed to a 
value less than 76~,08 to save the loader. 

III. OPERATC>R OR USER CONTROL 

Location ~1278 can be changed toa value less than 76.0,08 to save the Binary Loader. 

IV. OPERATI()NAL PROCEDURE 

1 • ' Load the Memory Address Test program tape with the Binary Loader (refer to the 
BincHY Loader (ND41-0005) for a detailed description of its use). 

2. Set Switch Register to ;1;1;13
8

, 
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3. Depress LOAD ADDRESS .• 

4. Depress START. 

5. The test can be terminated by depressing STOP. 

V. ERROR DIAGl'--IOSTICS 

If an error is encountered, the teletype prints the number in the location, the 
current address (preceded by an "@") and a liD" if the program was decrementing. 

7 5;:1;1 @ 7i'fJfJ D 

In the above example location 77fJfJ contained a 75,.(1;:1, and the program was 
decrementing. The correct value in thi~i example is 77,0£18 , as each location in 
memory contains the actual address. 

VI. COMMAND SUMMARY 

None. 
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HIGH-LOW SPEED READER TEST (ND41-8005) 

INTRODUCTION 

A • This program is des igned to test" the high or low speed readers'usi ng a 
tape loop. 

B. PROGRAM AREA 

f6y1f528 throu~~h f5%368. 

C. STARTII'.IG ADDRESS 

D. EQUIPMENT CONFIGURATION 

Minimum requirement·s are a ND812 Central Processor equipped with an 
AS R33 Teletype. An optional peri pheral is a high speed reader. 

II PROGRAM DESCRIPTION 

The program reads a sequence of 0 to 255 ramps from a tape loop (suppl ied with 
diagnostic software package) until terminated or an error is detected. Depress 
CONTINUE to recover from an error condition. 

Switch Register Bit % set to "111 indiicates the use of a high speed reader and 
"{611 a fow speed reader. 

III OPERATOR CONTROL 

Switch Register Bit 91 set to 11111 indicates the use of a high speed read and "ff" 
a low speed reader. Depress CONTINUE to recover from an error condition. 

IV OPERATION PROCEDURE 

1. Load the Hi9h-Low Speed Reade!r Test program tape with the Binary Loader 
(refer to the Binary Loader (ND41-0005) for a detailed description of its 
use). 

2. Remove program tape from read€'r and replace it with the tape loop supplied 
with the Diagnostic Software Package. 

'3. Set SwHch Register to 91%%280 

4.' Depress LOAD ADDRESS. 

5. Set Switch Register Bit 9f to "111 for high speed reader and I~"for low speed 
reader. 
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6. Depress START. 

7. The test can be terminated by depressing STOP 0 

V ERROR DIAGNC)STICS 

The program wi II stop when an error is encountered 0 If the program stops 
at location $5%258 it indicates that the program misread a character. When 
stopped at 13.0348 it indicates a loss of sync D In either case, the K register 
wi II contain the correct or expected chclrac1"er and the J register wi II contain 
the actual character read. Depress CONTINUE to recover from an error 
condition. 

VI COMMAND SU/v\fv\ARY 

None. 



LOW SPEED PUNCH TEST (NDI-8006) 

INTRODUCTION 

A. This program is designed to test the punched paper tape output 'of the 
ASR33 Teletype for missing or extra levels. 

B. PROGRAM AREA 

%%%28 through %.0548 -

C. STARTING ADDRESS 

D. EQUIPfv\ENT CONFIGURATION 

Minimum requirements are a ND-812 Central Processor and ASR33 Teletype. 

II PROGRAM DESCRIPTION 

The program punches 25 blank frames of tape I then a 0-255 ramp and repeats the 
sequence. The low speed reader veri fies the punched tape and stops on error. 
When an error is detected, the program stops and the K register contai ns the 
expected data for the frame just read and the R register contains the actual 
erroneous dal~a. Depressing CONTIt'-JUE causes the program to recover from the 
error condition. 

III OPERATOR ()R USER CONTROL 

Depressing CONTINUE will cause the program to recover from an error condition. 

IV OPERATION PROCEDURE 

1. Load the Low S peed Punch Test program tape with the Binary Loader (refer 
to the Binary Loader (ND41-0005) for a detailed description of its use). 

2. Remove program tape from reader and place blank tape in low speed punch. 

3. Place the teletype to LOCAL and turn low speed punch ON. 

4. Depress HERE IS to provide suffi cient leader to reach the reader head on the 
low speed reader. 

5. Place leader in low speed reader, turn reader ON and place teletype to LINE. 

6. Set Switch Register to %y3~28. 
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7. Depress LO,llID ADDRESS. 

8. Depress START. 

9. The program wi II now punch a number of 0-255 ramp and then verify 
the punched paper tape. Detecting an error causes the program to stop, 
refer to ERR<)R DIAGNOSTICS for description of error. 

10. This test can be terminated by depressing STOP. 

V. ERROR DIAGNOSTICS 

If em error is detected, the program stops with the correct or expected 
data for the frame just read in the K register and actual data in the 
R register. Depressing CONT I N UE recovers this program from an error 
condition. 

VI. COMMAND SUMt,,\ARY 

None. 
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HIGH SPEED PUNCH TEST (ND4'1-8007) 

I. INTRODUCTION 

A. This progra,l1 is designed to test the accuracy and registration of the high 
spe'ed punch with the high speed reader. 

B. PR<)GRAM AREA 

,0',0'fi~28 through ,01148 . 

C. STj~RTlNG ADDRESS 

~,0X>28 • 

D. EQUIPMENT CONFIGURATION 

ND-812 Central Processor, l\SR33 Teletype, high speed reader and high 
speed punch. 

II. PROGRA/V\ DESCRI PTI ON 

The program punches an i ncrementi ng compl ementry pattern on tape at pseudo random 
intervals which are generated by a rando,,, number generator. Punched data is veri-
fied by the high speed read and stops on error. When an error is detected, the program 
stops at location ,01128 with the K register containing the expected data for the frame 
just read cmd the J register contains the actual erroneous data. Depressing CONTINUE 
causes thE~ program to recover from the error condi ti on. 

"'. OPERATC)R OR USER CONTROL 

Depressin!~ CONTINUE will cause the program to recover from an error condition. 

IV. OPERATI()N PROCEDURE 

1 • Load the High Speed Punch Test program tape with the Binary Loader (refer to 
the Binary Loader (ND41-0005) for a detailed description of its use). 

2. Remove program tape from reader and place blank tape in high speed punch. 

3. Turn high speed punch ON. 

4. Depress the PAPER ADVANCE to provide sufficient leader to reach the reader 
head on the high speed reader. 

5. Place leader in high speed reader, turn reader ON and teletype to LINE. 
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6. Set Switch Regi ster to ,0,0j12
8

• 

7. Depress LOAD ADDRESS. 

8. Depress START. 

9. The program wi II punch random patterns on paper tape and verify the out
putted data. Detection of an error causes the program to stop. Refer to 
the ERROR DIAG NOSTICS for description of error. 

10. This tes't can be terminated by depressing STOP. 

V. ERROR DIAGNOST Ie S 

When an error is detected, the program stops at location ,0112 with the correct 
or expected dota for the frame just read in the K register and ?he actual data in 
the J register. Depress CONTINUE to recover from this condition. 

VI.. COMMAND SUMMARY 

None. 
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HIGH SPEED READER TEST (ND41··8008) 

I. INTRODUCTION 

A. This program is designed to test the high speed reader for accuracy and stopping 
abiility with random length character blocks. 

B. PRC)GRAM AREA 

,f1,f1,f128 th rough ,01248 • 

C • STARTING ADDRESS 

,0,f1,f12
8 

• 

D. EQUIPMENT CONFIGURATIION 

ND-812 Central Processor, ASR33 Teletype and high speed reader. 

II. DESCRIPTION 

The progrClm reads a random number of characters from a tape loop consi sting of a 
sequence of 0--255 ramps (supplied with diagnostic software package). The tape will 
stop for an interval that is determined by setting of Switch Register BITS 8 through 11. 
The minimum time interval is 24 milliseconds and the maximum interval is 350 rnilli
seconds. 

After the time delay, the program re-reads the last character to verify that no over 
shoots occurred and then reads new random numbers and repeats unti I an error is found. 
If an error is encountered, the program outputs the correct character, the actual char
acter, and time delay and resumes program execution. 

III. OPERATC~R OR USER CONTROL 

Switch Register BITS 8 through 11 determine the time delay between blocks. Minimum 
time interval is 24 milliseconds (BIT 11 set to"l") and 350 milliseconds maximum (BITS 
8 through 11 set to "1"). 

IV. OPERATIC)N PROCEDURE 

1 • Load the High Speed Reader Test program tape with the Binary Loader (refer to the 
BinClry Loader (ND41-0005) for a detailed description of its use). 

2. Remove program tape from rectder, place tape loop suppl ied with the Diagnostic 
Soff'ware Package tn the high speed reader and turn high speed reader ON. 

3. Set Switch Register to ,0,f1,f128 • 

· .. 33-



4. Depress LOAD ADDRESS. 

5. Set the Switch Register to desired time delay (B.ITS 8 through 11)." 

6. Depress START. 

7. This test will run until manually terminated. If an error is encountered, 
refer to ERROR DIAGNOSTICS for description of output data. 

8. The test" can be term inated by depressing STOP. 

V. ERROR DIAGt"-JOSTICS 

When an error is encountered the prognJm prints the correct or expected character, 
the actual cho.racter read, and the time delay in milliseconds. 

1743 1740 48 

The program automatically recovers from an error condition. 

VI. COMMAND SUMMARY 

None. 

··34-



RANDOM ISZ-DSZ TEST (ND41-8013) 

I. INTRODUCTI<)N 

A. This program is designed to test I SZ and DSZ Memory Reference Instruction 
using random or fixed addresses. 

B. PRC)GRAM AREA 

t1t1,f1¢8 through ,02468 , 

C. STARTING ADDRESS 

,0~448' 

D. EQUIPMENT CONFIGURATION 

Minimum requirements are a ND-812 Central Processor equipped with an 
ASR33 Teletype. An optiono'l peripheral is a high speed reader. 

II. PROGRAI\A DESCRIPTION 

The progrClm starts by reading the Switch Register to determine the instruction, 
method of addressi ng and random or fixed numbers. Then random reference and 
effective taddresses are selected and the instruction is executed. If the addresses 
are fixed, the program continues tOo execute the instruction with the first selection 
of random addresses unti I an error is detected or the program is term i nated. Wi th 
the selection of random addresses, rhe program clears old locations and selects new 
random addresses for each test and continues unti I an error is detected or the program 
is terminated .. Changing Switch Register BITS 1, 2 and 3 during a test can generate an 
error. Disregard this error and depl~ess CONTINUE to recover from the error condition. 
When 4096 tests are completed without an error, a bell is rung by the teletype. 

This progrom selects random addresses which interjects the possibility of destroying 
locations occupied by the Binary Loader. If the user wishes to alleviate this con
dition, he need only change location ,02468 of this program to a value less than 76,0~8' 

III. OPERATOR OR USER CONTROL 

Switch Re~~ister BIT ,0 set to "111 selects fixed addresses, set to ",0" random addresses. 
BIT 1 set to "111 selects either direct or indirect addressing (as determined by BIT 2), 
set to II~" alternates direct and indi'rect addressing. BIT 2 set to "111 (if BIT 1 is 11111) 
selects indirect addressing, set to ",O" selects direct addressing. BIT 3 set to "1" se
I ects an r sz test, set to 11,011 a D SZ test. 

Location ~~2468 can be changed to 0 value less that 76~,08 to save the Binary Loader. 
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IV" OPERATION PROCEDURE 

1. Load the Random ISZ-DSZ program tape with the Binary Loader (refer to the 
Binary Loader (ND41-0005) for a detai led description of its use). 

2. Set the Switch Register to f5;:5448. 

3. Depress LOAD ADDRESS .• 

4. Set the Switch Register to the tes1· desired. (Switch Register BIT J1 set to 11111 
selects fixed addresses, set to ";:5'11 random addresses. BIT 1 set to 11111 selects 
either drrect or indirect addressing (as determined by BIT 2), set to 11,.0" alter
nates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "1") selects 
indirect addressing, set to 1I}1" selects direct addressing. BIT 3 set to "111 
selects cln (SZ test, set to ""e" a DSZ test). 

5. Depress START. 

6. The test can be terminated by depressing STOP. 

V. ERROR DIAGNOSTIC S 

Changing Switch Register BITS 1, 2 and 3 during a test can generate an error. Dis
regard this error and depress CONTINU E to recover from the error condition. When 
the program stops a-t location .0.0438' a detectable error has occurred. The R regi ster 
contains the c()rrec'~ number before the test operation, the K register contains the 
address of the ~nstruction tested, the J register contains the address of the memory 
location being tested, and the overflow light (if on) indicates the instruction was 
indirect. Depress CONTINUE to recover from this error condition. 

If the program stops at location 01258 , the JMP@ failed. To recover from this error 
condition, re-start the program from Step 2 of the Operation Procedure. 

VI. COMMAND SUMMARY 

None. 
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RAN DO/v\ ADJ-SBJ TEST (ND41-8014) 

I. INTRODUCTION 

A. This program is designed to test ADJand SBJ tv\emory Reference Instruction 
using random or fixed addresses. 

B. PR<JGRAM AREA 

~,0,,0~8 through ,024,08· 

C. STARTING ADDRESS 

D. EQUIPMENT CONFIGURATION 

Minimum requirements are a ND-812 Central Processor equipped with an 
ASR33 Teletype. An optionol peripheral is a high speed reader. 

II. PROGRAfV\ DESCRIPTION 

The progn:lm starts by reading the Switch Register to determine the instruction, 
method of addressing, and random or fixed numbers. Then random reference and 
effective addresses are selected and the instruction is executed. If the addresses 
are fixed, the program continues to execute the instruction with the first selection 
of random addresses until an error is detected or the program is terminated. With 
the selection of random addresses, the program clears old locations and selects new 
random addresses for each test and coni"inues unti I an error is detected or the program 
is terminated. Changing Switch Register BITS 1,2 and 3 during a test can generate an 
error. DisregClrd this error and depress CONTINUE to recover from the error condition. 
When 4096 tests are completed without an error, a bell is rung by the teletype. 

This progn:tm selects random addresses which interjects the possibility of destroying 
.Iocations occupied by the Binary Loader. If the user wishes to alleviate this con
dition, he need only change location ,024,08 of this program to a value less than 76,0,08. 

III. OPERATOR OR USER CONTROL 

Switch Re~Jister BIT X1 set to "111 selects fixed addresses, set to 11,0" random addresses. 
BIT 1 set to 111 U selects either direct or indirect addressing (as determined by BIT 2), 
set to "}111 alternates direct and indirect addressing. BIT 2 set to "111 (if BIT 1 is 111") 
selects indirec1' addressing, set to "~" selects direct addressing. BIT 3 set to 11111 se
lects an ADJ test, set to "}1" a SBJ test. 

Location ,0·24X1
8 

can be changed to CI value loss than 76,0,08 to save the Binary Loader. 
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IV. OPERATION PROCEDURE 

1 • Load the Random ADJ-SBJ program tape with fhe Binary Loader (~efer to the 
Binary Loader (ND41-0005) for a detailed description of its use) •. 

2. Set the Swi tch Regi ster to ,0,0258• 

3. Depress LOAD ADDRESS. 

4. Set the Switch Register to the test" desired. (Switch Register BIT ;1 set to "111 
selects fixed addresses, set to 1Ij'j1l random addresses. BIT 1 set to 111" selects 
either direct or indirect addressin!J (as determined by BIT 2), set to ")1" alter
nates direct Clnd indirect addressing. BIT 2 set to "1" (if BIT 1 is "l") selects 
indirect addressing, set to ",0" selects direct addressing. BIT 3 set to "111 
selects an ADJ test, set to 1Ij'j1l a SBJ test). 

5. Depress START. 

6. The test can be terminated by depressing STOP. 

V. ERROR DIAGt'--.IOSTICS 

Changing Switch Register BrTS 1,2 and ~3 during a test can generate an error. Dis
regard this error and depress CONTINUE to recover from the error condition. 

When the program stops ai- location j'j,0248 a detectable error has occurred. The K 
register contains operand 1, the R register operand 2, the J register the result and 
the overflow light (if on) indicates the instruction was indirect. Depress CONTINUE 
to recover from th i s error condi ti on. 

If the program stops at location ,01178, the JMP@ fai led. To recover from this error 
condition, re-start the program from Step 2 of the Operation Procedure. 

VI. COMMAND SUMMARY 

None. 
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RANDOiv~ LDJ-STJ TEST (ND41-8015) 

I. INTRODUCTION 

A. This program is designed to test LDJ and 5TJ Memory Reference Instruction 
using random or fixed addresses. 

B. PR()GRAM AREA 

X1,.0,£l,08 through ,.02428 • 

C. ST ARTI NG ADDRESS 

,.0,03,08· 

D. EQUIPMENT CONFIGURATION 

Minimum requirements are a ND-812 Central Processor equipped with an 
ASR33 Teletype. An optionol peripheral is a high speed reader. 

I Ie PROGRAtv\ DESCRIPTI ON 

The progn::tm sf-arts by reading the Switch Register to determine the instruction, 
method of addressing, and random or fixed numbers. Then random reference and 
effective addresses are selected and the instruction is executed. If the addresses 
are fixed, the program continues to execute the instruction with the first selection 
of random addresses until an error is detected or the program is terminated. With 
the selection of random addresses, the program clears old locations and selects new 
random addresses for each test and conti nues unti I an error is detected or the program 
is terminated. Changing Switch Register BITS 1, 2 and 3 during a test can generate 
an error. Disregard this error and depress CONTINUE to recover from the error con
dition. Vvhen 4096 tests are completed without an error, a bell is rung by the teletype. 

This program selects random addresses which interjects the possibility of destroying 
locations occupied by the Binary Loader. If the user wishes to alleviate this con
dition, hE! need only change location ,0242

8 
of this program to a value less than 76,0,.08. 

III. OPERATC)R OR USER CONTROL 

Switch Register BIT Jj set to "111 selects fixed addresses, set to ",.0" random addresses. 
BIT 1 set lro "1" selects either direct or indirect addressing (as deter!11ined by BIT 2), 
set to ",0" alternates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "111) 
selects indirect addressing, set to 11,0" selects direct addressing. BIT 3 set to "1" se
lects an LDJ test, set to ",0" an ST.J test. 

Location )~2428 can be changed to a value less than 76;1,08 to save the Binary Loader. 
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IV. OPERATION PROCEDURE 

1. Load the Random LDJ-ST J program tape with the Binary Loader (refer to the 
Binary Loader (ND41-0005) for a detailed descrtption of its use). 

2. Set the Swi tch Regi ster to ,0,03)18' 

3. Depress LOAD ADDRESS. 

4. Set the Switch Register to the test desired. (Switch Register BIT 1; set to "l" 
selects fiixed addresses, set to ";1" random addresses. BIT 1 set to "l' selects 
either direct or indirect addressinn (as determined by BIT 2), set to 11,0" alter
nates direct and indirect addressing. BIT 2 set to Ill" (if BIT 1 is 111 ") selects 
indirect addressing, set to ",.0" selects direct addressing. BIT 3 set to 111" 
selects an LDJ test, set to II~II an ST J test). 

5. Depress START. 

6. The test can be terminated by depressing STOP. 

V. ERROR DIAGNOSTICS 

Changing Switch Register BITS 1,2 and ~t during a test can generate an error. Dis
regard this error and depress CONTINUE to recover from the error condition. When 
the program stops at location %}1278' a detectable error has occurred. The K register 
contains the correct number before the h~st operation, the J register contains the 
actual number, and the overflow light (if on) indicates the instruction was indirect. 
Depress CONTI:NU E to recover from this error condition. 

If the program stops at location X51218' the JMP@ failed. To recover from this error 
condi tion, re-start the program from Step 2 of the Operation Procedure. 

VI. COW\MAND SUMMARY 

None. 
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RANDON~ JMP-JPS TEST (ND41-B016) 

I. INTRODUCTI()N 

A. This program is designed to test JMP and JPS Memory Reference Instruction 
using random or fixed addresses. 

B. PRC)GRAM AREA 

~,.0,d¢8 tohrough ,025,08. 

C. ST P,RTI NG ADDRESS 

,,0,031 8 • 

D. EQUIPtv\ENT CONFIGURATION 

Miminurn requirements are a ND-S12 Central Processor equipped with an 
ASR33 Teletype. An optioned peripheral is a high speed reader. 

II. PROGRA~A DESCRIPTION 

The progrClm starts by reading the Switch Register to determine the instruction, 
method of addressing, and random or fixed numbers. Then random reference and 
effective addresses are selected and the instruction is executed. If the addresses 
are fixed, the program conti nues to execute the instruction with the first selection 
of random addresses until an error is detected or the program is terminated. With 
the selecf"ion of random addresses, the program clears old locations and selects new 
random addresses for each test and co ntinues unti I an error is detected or the progra=11 
is terminated. Changing Switch Re:gister BITS 1,2, and 3 during a test can generate 
as error. Disregard this error and depress CONTINUE to recover from tohe error con
dition. Vv'hen 4096 tests are completed without an error, a bell is rung by the teletype. 

This program selects random addresses which interjects the possibility of destroying 
locations occupied by the Binary Loader. If the user wishes to alleviate this con
dition, he need only change location ,01,.01S of this program to a value less than 76;3,08. 

III. OPERATC)R OR USER CONTROL 

Switch Register BIT ~ set to Ill" selects fixed addresses, set to ",011 random addresses. 
BIT 1 set 1°0 "1" selects either direc.t or indirect addressing (as determined by BIT 2), 
set to ",011 alternates direct and indirect addressing. BIT 2 set to 11111 (if BIT 1 i's 11111) 
selects indirect addressing, set to ",011 selects direct addressing. BIT 3 set to 11111 se
lects a Jf'v~P test, set to 11,.011 a JPS test. 

Location j~l,.018 can be changed to (l value less than 76,.0,.08 to save the Binary Loader. 
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IV; OPERATION PR<XEDURE 

1 • Load the Random JMP-JPS program tape with the Binary Loader (refer to the 
Binary Loader (ND41-0005) for a detailed description of its use). 

2. Set the Switch Register to,0,031 8" 

3. Depress LOAD ADDRESS. 

4. Set the Switch Register to the test desired. (Switch Register BIT ,0 set to 11111 
selects fixed addresses,.set to ",.0" random addresses. BIT 1 set to "1" selects 
either direct or indirect addressin~:.l (as determined by BIT 2), set to ",0" alter
nates direct cmd indirect addressing. BIT 2 set to "1" (if BIT 1 is 11111) selects 
indirect addressing, set to IIjj" selects direct addressing. BIT 3 set to "1" 
selects a JMP test, set to ",0" a JPS test). 

5. Depress START. 

6. The test can be terminated by depressing STOP. 

V. ERROR DIAGNOSTICS 

Changing Switch Register BITS 1,2 and 3 during a test can generate an error. Dis
regard this error and depress CONTINUE to recover from the error condition. Vvhen 
the program stops at' location ,0,03;08' a detecf'ab Ie error has occurred. The R reg; ster 
contains the correct number before the test operation, the K register contains the 
address of the instruction tested, the J regisf"er contains the address of the memory 
location being tested, and the overflow light (if on) indicates the instruction was 
indirect. Depress CONTINUE to recovE~r from this error condition. 

If the program stops at location j12328' the JMP@ fai led. To recover from this error 
condition, re-start j-he program from Step 2 of the Operation Procedure. 

VI. COMMAND SUMMARY 

None. 
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HARDWARE MULTIPLY AND DIVIDE TEST (ND41-8019) 

I. INTRODUCTION 

A. This program is designed to test the hardware "multiply and divide features. 

B. PRO(~RAM AREA 

,016jj through )15228 • 
B . 

C. STARTING ADDRESSES 

jj2)1J1B hardware divide. 
,04,0,fi8 hardware mu Iti pi y. 

D. EQUIP""ENT CONFIGURATIC)N 

Minimum requirements are a ND-812 Central Processor equipped with an 

ASR3,3 Teletype. 

E. DEFIt"-lITIONS 

None. 

II. PROGRAM DESCRIPTION 

Testing the hardware multiply feature is accomplished by generating two random 
numbers and storing them as Operand 1 and Operand 2. Next a software multiply 
is executed with Operand 1 and Operond 2, followed by a hardware multiply. The 
products are compared and if equal, two new random operands are generated. It 
is possible to fix the operands by placing Switch Register BIT fJ to "1". If an error 
is detected the difference is printed jin the following format: 

Oper 1 

XXXX 
Oper2 
yyyy 

Software Hardware 
Product Product 
AAAAAAAA BBBBBBBB 

Random operands should be selected for the hardware divide test, as the old set used 
in the previous test run are added to provide the divisor for the current test run. At 
the start of (1 hardware divide test, two random numbers (Operand 1 and 2) are gener-
ated for the dividend and the operands used in the previous test are added to provide 
the divisor. A software divide is executed followed by a hardware divide. The quo
tients/remainders and overflow states ore compared and if equal, new random numbers 
are generated for the next test run. If an error is detected, the difference is printed 
in the following format: 

Divi sor 
XXXX 

Oper l-Oper 2 
YYYYZZZZ 

Software 
Remainder 
AAAA 
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Software 
Quotient 
BBBB 

Hardware 
Remainder 
CCCC 

Hardware 
Quotient 
DDDD 

Over· 
flow 
o 



The overflow indicates an attempt to divIde by zero or the K register portion 
of the divisor is greClter than the dividend. 

III. OPERATOR OR USER CONTROL 

~2~,,08 is the starti n9 address for hardware! divide and ~4~,,08 is the hardware 
multiply startin~j address. 

Switch Register BIT J~ set to 111" selects new random operands. 

NOTE: The hardware division test should be run with random operands. 

IV • OPERATION PR.OC EDURE 

V. 

1. Load the Hardware Multiply and D'ivide Test program tape with the Binary 
Loader (refer 1'0 the Binary Loader (ND41-0005) for a description of its use). 

2. Set the Switch Register to ~2,0jj8 for divide or to ,04~~8 for multiply. 

3. Depress LOAD ADDRESS. 

4. Set Switch Register BIT fJ to specify random or fixed operands. 

5. Depress START. 

6. This test c:an be terminated by depressing STOP. 

ERROR DIAGN()STICS 

It is assumed thot the software multiply and divide are correct. If the user is not 
positive that the software functions are correct, the following addition and multi-
plication tables can be used 1"0 calculate the answer. 

Addition Multiplication 

0 01 0") .I.. 03 04 05 06 07 1 02 03 04 05 06 07 
1 02 o:r5Lf 05 060710 2 04 06 10 12 14 16 
2 03 04 Ot" ,J 06 07 10 11 3 06 11 14 17 22 25 
3 04 0'" .J 06 07 10 11 12 4 10 14 20 24 30 34 
4 05 06 07 10 11 12 13 5 12 17 24 31 36 43 
5 06 07 10 11 12 13 14 6 14 22 30 36 44 52 
6 07 10 1 1 12 13 14 15 7 16 25 34 43 52 61 
7 10 11 12 13 14 15 16 
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If an error is encountered during a hardware multiply test, the data is printed by 
the teletype in the following format: 

Oper 1 
1234 

Oper2 
4567 

Software 
Product 
,.06 1 3 1 2fiU 

Hardware 
Product 
,£~6 1 31 2ftjj) 

4567 
1234 

22734 
16145 

11356 
4567 

,06 1 312:£54 

During a hardware divide test, dato is printed in the following format: 

Divi sor 
1234 

Oper 1-0per 2 
,061312,04 

VI. COMMAND SUMMARY 

None. 

Software 
Remainder 
>1X1,0,0 

Software 
Quotient 
4567 

Hardware 
Remainder 
,0,0,04 

4567 
1234nf6T~3'1304 

5160 
7512 
6414 
T076 0 

7650 
10104 
10104 

Hardware 
Quotient 
4567 

Over
flow 



MULTIPLE FIELD RANDOM TWJPS-TWJPS(~Y AND I NTERRUPT TEST - 8K/16K (ND41-8026) 

I. INTRODUCTION 

A. ThIs program is designed to test TWJPS, TWJPS@ tmd interrupt with 
random effective and absolute addresses. 

B. PR'OG RAM AR EA 

,X5~~,0s through ,0351 S· 

C. STARTING ADDRESS 

l1'i76S" 

D. EG~UIP/V\ENT CONFIGURATION 

Miinimum requirements are ern 8K or 16K ND-S12 Central Processor equipped 
with an ASR-33 Teletype. 

E. DEFINiTIONS 

None. 

II. PROGRAM DESCRIPTION 

This progr()m starts by generaHng a 24-bit random number with the lower 12-bits (J 
regis1'er)represEmting the address selected for the TWJPS instruction in the "FROMllfield. 
The lower 2-bits of the K register (upper 12-bits of random number) indicate the memory 
field selected as the II FROM FIELDI!! •. Another 24~bit random number is generated with 
the lower 12-bits selecting an effective address used for a TWJPS@ instruction. 
Sti II another 24-b i t rondom number is genera1'ed wi th,the lower 12-b its sel ecti ng an 
absolute address for destination within the liTO FIELDII and the lower 2-bits of the K 
register (upper 12-bits of random number) selecting the memory field designated as the 
liTO FI ELDII • 

These above dHscribed numbers are loaded in the respective memory field s accom
panied with a short program that tests the interrupt logic and the two-word instruc
tion is ex,ecuted. New random numbers are generated for each test and the teletype 
bell is rung when 4096 tests are successfully completed. 

This progr1am is designed to select rtJndom addresses that fall between locations ,0352 
through 75738 in any memory field, consequently eliminating the possibility of de- S 
stroying the Binary Loader (N D41-(005) 
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III. OPERATOR CIR USER CONTROL 

SwHch RegistEH BIT ,0 is used to indicab3 the number 6f memory fields in which 
this test is to be run. BIT ~ set to "1" selects memory fields~ and 1 (8K), and 
set to 1111" selects memory fields,0, 1, 2 and 3 (16K). 

When Switch IRegister BIT 1 is set to "1 11
, the first selection of random numbers 

is used for every test operation. With BIT 1 set to ",011, new random numbers are 
generated for each test. 

IV. OPERATION PROCEDURE 

1. Load the t·Aultiple Field Random TWJPS-TWJPS@ and Interrupt Test pro
gram tape with the Binary Loader (refer to the Bi nary Loader (N D41-0005) 
for a diescrIption of its use. 

2. Set the Switch Regi ster to ,0,0768 • 

3. Depres,s LO'AD AR. 

4. Select memory field and fixed or random numbers (BITS J6 and 1). 

5. Depress START. 

6. The program wi II begi n execution and the teletype bell is rung every 4096 
correClr lest operations. If the program stops, refer to the ERROR DIAGNOSTICS. 

7. Th i s test can be teFn i nated by depressing STOP. 

V. ERROR DIAGI"-JOSTICS 

The analysis of an error condition detected by this program requires the PROGRAM 
LISTING section and the knowledge of the subroutine which IS randomly placed in 
memory and executed. 

Commission of an error causes the processor to stop. If the stop address is between 
,0j1j1;18 and X13518' refer to the Program Li stj ng for the cause of fai lure. Any stop 
address that does not fall within these limits can indicate many different failures. 
The user should check the values for FR()M (location ,0162

8
), INDWRD (location 

,01638), DEST [(,01648), FRMFLD (0165 ), TOFLD (,01668) and write them on paper. 
These values con then be used in the ~llowing program to find the problem. 



IN "FROM" FIELD: FROM, TWJPS (@) ("TO" FIELD) 
DEST (I NDWRD) 
TWJNIP FJ,1 604 
START 76 

INDWRD, 1> (DEST) 

IN liTO" FIELD: DEST, 

VI. COMMA~-JD SUMMARY 

None. 

1> 
ION~-J 

IDLE 
JMP@) DEST 
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MULTIPLE FIELD RANDOM lWJPS-TWJPS@AND INTERRUPT TEST - 12K (ND41-8028) 

10 INTRODUCTION 

A. This program is designed f'o test lVYJPS, TWJPS@ and interrupt wah 
random effective and absolute addresses o 

Bo PROGRAM AREA 

J1~j1~8 through 1J351 8 " 

Co STARTING ADDRESS 

fJfJ768• 

D. EQUIPMENT CONFIGURATION 

Minimum requirements are 12K ND-812 Central Processor equipped with 
an ASR-33 Teletype. ' 

Eo DFINITIONS 

None a 

II. PROGRAM DESCRIPTI ON 

This program starts by generating a 24-bit random number with the lower 12-bits (J 
register) representing the address selected for the lVYJPS instruction in the "FROM" 
field. The lower 2-bits of the I< regist'er (upper 12-bits of random number) 
indicate the memory field select'e!d as the IIFROM FIELD". Another 24-bit 
random number is generated with the lower 12-bits selecting an effective address 
'used for a TVvJPS@ instruction" Still another 24-bit random number is generated 
with the lower 12-bits selecting on absolute address for desi'ination within the 
liTO FIELDII and the lower 2-bits of the K register (upper 12-bits of random number) 
selecting the memory field designated as the liTO FIELD IJ 

a 

These above described numbers are loaded in the respective memory fields 
accompclnied with a short program that tests the interrupt logic and the two-word 
instruction is executed. New random numbers are generated for each test 
and the tele1ype bell is rung when 4096 tests are successfully completed o 

This program is designed to select' random addresses that fall between locations 
fJ3528 through 75738 in any memory field, consequently eliminating the 
possibility of destroying the Binary Loader (ND41-0005). 
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1110 OPERATOR ()R USER CONTROL 

Switch Register BIT fJ is used to indicate the number of memory fields in which 
this test is to be run. For this test, set BIT fJ to "1" to select memory fieldsfJ, 
1 and 2 (12 K) a 

When Switch Register BIT 1 is set to 111", the first selection of random numbers 
is used for every test operation 0 With BIT 1 set to 11,011, new random numbers are 
generated for each test. 

IV. OPERATION PROCEDURE 

10 Load the Multiple Field Random TWJPS- TWJPS<g> and Interrupt Test 
program tape with the BincHY Loader (refer to the Binary Loader (ND41-0005) 
for a descri pH on of its use' 0 

2. Set the Switch Register to ,0~768o 

3 0 Depress LOAD AR. 

40 Selec:t memory field and fixed or random numbers (BITS fJ and 1) 0 

5,. Depress START. 

6. The program will begin execution and the teletype bell is rung every 
4096 correct test operati on So If the program stops, refer to the 
I:RRC)R DIAGNOSTIC So 

7. Thi s test can be term inated by depressing STOP 0 

V. ERROR DIAGNOSTICS 

The anallysis of an error condition detected by this program requires the PROGRAM 
LI STINe; section and the knowledge of the subroutine which is randomly placed in 
memory and executed 0 

Commission of an error causes the processor to stopo If the stop address is between 
fJ,0fJ,08 and ,0351

8
, refer to the Prclgram Listing for the cause of failureo Any stop 

address irhat does not fall within ·these limits can indicate many different failures 
The user should check the values for FROM (location ,01628), fNDWRD (location 
,,(1638), DESr (,01648), FRMFLD (01658), TOFLD (,01668) and write them on paper. 
These vcdues can then be used in the following program to find the problemo 
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IN "FROM" FIELD: FROM, lWJPS (C[~) CITO" FIELD) 
DEST (lNDWRD) 
TWJPS Ft1 604 
START 76 

INDWRD, ~ (DEST) 

IN "TO" FI ELD: DEST, f1 fJ 
I ON I"-J 1 007 
IDLE 1400 
JMP~Y DEST 6303 

VI.. COMMAND SUMMARY 

None o 
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WORST CASE MEMORY EXERCI SER (ND41-8036) 

10 INTRODUCTION 

Ao PROGRAM SUMMARY 

The Worst Case Memory Exerciser (ND41-B036) Program is designed as an 
in system test of the ND812 memory components in a manner which is 
particularly demanding of these components o 

B. PROGRAM AREA 

This program initially occupies locations..0)1)128 thru ,e5231 8, Field 1;. 
During execution, it occupies the same locations in successive fields o 

C. STARTING ADDRESS 

The starting address i s jJjj~J28' Fi el d fJ. 

D. EQUIPMENT CONFIGURATION 

The minimum equipment configuration required to properly execute this 
program is: a 4K ND812 Central Processor and a TC33ASR Teletype o 

II. PROGR)\M DESCRIPTION 

This IxoHram retrieves a 12-bit word entered via the Switch Registero It fills 
a 4K area (the next higher fi e Id) of memory with the word, ina worst case pattern, 
word or complement, and then reods the pattern, checking for errors. If an 
error occurs, it signals the operator by halting. If no errors occur, the program 
updates the pattern by rotati ng the 12 bas one posi ti on and rei terates the wri te, 
read, check sequence of operations. Once 12 rotations are completed, the 
pattern is complemeni'ed and the writer read, check cycle with 12 rotations is 
reinitiated. After f'he check complement routine is completed, the program 
transposes itself to the next higher field and executes in that field, again 
operating upon the next higher fiedd a If the highest field is the current one 
in which the program is running, i't will transpose itself to the lowest field 
in a wrap-around manner. 

This prO~lram is written primarily .to check DATARAM, 12 and 24 bit memory stacks. 
If the Plessey stacks are to be checked, memory location ,01538 should be 
changed to read 1400 0 Also, a new version of the DA TARAM 24 bit stack may 
be tested, requiring two changes in the program: location 1;153

8 
to read 1400; 

location ,£51478 to read 1400 0 
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III. OPERATOR OR USER CONTROL 

Once the program has been entered, using the procedures outlined in Section 4, 
the ope-rator set's up the test word in the Switch Reg; ster 0 He d-epresses the RUN 
Switch and the program begins execution 0 The program wi II continue to run 
unti I an error occurs or if the operator manually stops the program by depressing 
the HAIL T Switch. The bit pattern may be changed while the program is running, 
but the change wi II only be sensed at the end of a pass, which may be as long 
as thirty secondso 

Approximate running time for the' program should be from fifteen to thirty minutes. 
I f no errors occur during thi s timel the test may be considered as having been 
withstood successfully. 

IV. OPERATIONAL PROCEDURE 

A. LOADING PROCEDURE 

The Worst Case Memory Exerci ser Program (ND41-S036) is entered 
in the following manner. 

1 .. Set the Memory Fi eld Switches, MF,0 and MF 1 in the down 
positiono 

2. Place the program tape leader (S-Ievel punched only) over 
the reader head. 

:3. Turn the reader on 0 

4. Depress both the LOAD AR and NEXT WORD switches at the 
same time. 

50 The hardware loader will load the program. Tape motion will 
stop automatically when the trailer (S-Ievel punched only) punches 
are sensed o At this point, the J Register should read all zeros. 
If not, repeat steps 2 thru 40 

B. PROGRAM MODIFICATI()N 

After the program has been loaded r it may be modified to test one of three 
iypes of core stacks. As it presently ex; sts, it will test the DATARAM 12 
cmd 24 bit stacks. To modify the program to test Plessey stacksr perform 
the following. 

110 Set the Switch Refli ster to j1153
S 

and depress the LOAD AR Swi tch 0 

20 Set the Switch Re~lister to 14,0JJs and depress the LOAD MR Switch o 
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3. The program is now modified to test Plessey core stacks o 

To modify the program to test the newer.version of the DATARA/v\ 24-bit 
stacks, perform the foil owi ng 0 

1. Set the Switch Register to ,01538 and depress the LOAD AR 
Switch. 

2. Set the Switch Register to 14,0Jj8 and depress the LOAD MR Switch o 

3. Set the Switch Register to ,.(61478 and depress the LOAD AR 
Switch o 

4. Set the Switch Register to 14f6f68 and depress the LOAD MR 
Switch 0 

Co PROGRAM INITIALIZATION 

The program is initialized in the following mannero 

1 • Set the Swi tch Re!~i s1'er to the starting address f6f6f628 and 
depress the LOAD AR key 0 

2. Set the Switch Rel)ister to the pattern desired o (NOTE: The 
address ,0~)328 01 rE;·ady contains a desi reabl e pattern 0 In 
which case, this step may not be necessaryo) 

:3. Depress the RUN Switch 0 

V. ERROR DIAGNOSTICS 

A. IERRC)R INDICATORS 

IJ the program halts durinB execution, verify the following registers for· 
diagnosi s. 

'I. J Register: If a bi t was picked up erroneously, the corresponding 
bit position will be lit and all others will be off. If a bit was 
dropped, the corresponding bit position will be off and all other 
more significant bits (bits to the left of dropped bit) wi II be I it 0 

2. K Register: This register will contain the correct pattern. 

~3. ADDR Register: This register will contain the address in the next 
higher field at which the error occured o If the current field is 
Field 3, the error address will be in Field fJo 
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B. RESTART PROCEDURE 

1 0 After the error has been checked, depress the CON TI NUE Swi teh 0 

2. I f the program is to be started anew, reload the program according 
to the procedure outl i ned in Section 40 

VI. COMMAND SUMMARY 

VII 0 FLOW CHARTS 

Next Pageo 
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~:d( for number of 
fields. Modify 

QLr~t --~-·8 
Setup to exer-
ci se next h ighe 
field. And 
move i-here when 
test _~~ come!~ 

L=-. 
Read pattern 
from switch 
regi ster & set 

Setup fO:]12 
rotates of bi t 
pattern 

r---1< = -(0 
Write pattern 
4K, 1.2 bits 

Read pClttern 
4K, 12 bits 

-56-



Move program 
to next higher 
field {or field 

Pattern Complement ~ 
·--'-'---5 Pattern r- - U 
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