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IDENTIFICATION 

PRODUCT CODE: MAINDEC-11-DORA TO DOLA-D 

PROOUCT NAME : FIRS? LEVEL I-12 

DATE CREATED: 17 MARCH 1970 

MAINTAINER: DIAGNOSTIC GROUP 
? 

AUTHOR: JOHN HITTELL 
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PROCESSOR TEST MAINDEC 

TEST 1 BRANCH 11-D0AA 
2 CON BRANCH 11-DOBA 
3 UNARY 11-D0cA 
4 UNARY AND BINARYS § 11-D00A 
S RO-ATE/SHIFT 11-Q0ER 
& COMPARE 11-60FA 
? COMPARE NOT 11-DOGA 
8 MOVE 11-D0HA 
9 913,BIC AND BIT 11-DQ1A 

10 ® 11-f0a 
11 SUBTRACT 11-DO#«A 

51 12 IMP 11-DOLA 
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a bee ak weeny ie 
°* ROTA PaHIFT ECO 6. COMPARE (EQUALITY) 

) fre 9. BIT SET, CLEAR AND TEST 

THERE IS A SECOND GROUP OF TESTS FOR MORE COMPLEX 
MHLFUNCTIONS. 

2. REQUIREMENTS 

2.1 EQUIPMENT 

POP-11720 STANDARD COMPUTER 

2.2 STORAGE 

PROGR STORAGE - ALL OF A 4KW MEMORY 
With TH Fe SEYCEPTION OF [7300 10,17776 OTWHICH IS RESERVED 

3. LOROING PROCEDUA, 

3.1 METHOD 

PROCEDURE FOR NORMAL ABSOLUTE TAPES SHOULD BE FOLLOMED. 

4. STARTING PROCEDURE 

4.) CONTROL SWITCH SETTING 

ALL PROGRAMS START AT ADDRESS 200. 

4.2 STARTING AODRESS OR ADORESSES 

(A) 200 = START AND RESTART ADORESS 

4.3 PROGRAM AND/OR OPERATOR ACTION 
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ae PROGRAM INTO MEMORY. (BOTTOM 4K) 
i ne REGISTER TO STARTING ADORESS. (200) 

i 
i ne “WILL LOOP, AND RING A BELL AFTER A FIXED NUMBER 

OF TieRATIONS. 
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S. GPERATING PROCEDURE 

$.1 OPERATIONAL SWITCH SETTINGS 

5.1.1 NO SWITCHES ARE USED 

§.1.3 

S.2 SUBROUTINE ABS RACTS 

5.2.1 BEGIN SA 200 

S.2.2 SCOPE 

S A “NOP*_THAT IS PLACED 
in THe TNE TRUCTION sect AON. eobiar A ScOPE rod 

He CARRENT SCOPE LOCATION. (OTE. 
5.2.3 HLT 

INDICATES THE UNIQUE ADORESS THAT TAGS THE 
FAILI TEST. THE INCORRECT DATA _AT THE NG 
TIME OF THE FAILURE MAY OR MAY NOT BE 
DISPLAYED IN REGISTER ZERO, WHICH IS THE DATA 

GISTER ON A HALT. 

§.3 PROGRAM AND/OR OPERATOR ACTION 

5.3.1 ING START Bt ST ne Te IF 
Ba EER ma Se DETEC WILL BE A HALT. 

S NECESSARY TO SCOPE ON 
een INSERT A A Soe NSTRUCTION IN THE 

ae TION FOLLOWING THE HALT. THE BRANCH 
SHOULD 

COPE LOCATION. 

3. ERRORS 

6.1 ALL ERRORS WILL CAUSE A HALT. 

6.2 ERROR RECOVERY 

ON TRAP cee - ART AT ‘ 
DEPRESS INUE 70 CONTINVE TEST 

: RESTRICTIONS 

7.1 STARTING RESTRICTION 
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OPERATIONAL RESTRICTION 

NONE 
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8. MISCELLANEOUS 

KL SPREE SPS SIEBER SEs, 
THe See eke Paani ar, eh en Te INT AINS Be eo OF |THE 
INSTRUCTION F FOLLOWING THE INSTRUCTION WHERE THE TRAP 

8.1 EXECUTION TIME 

TIME BETWEEN BELLS 
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FOR TAFE 1 5S MINUTES 
TAPE 2 g-5 nIMUTES 

FOR TAPE 3 MINUTE. 
FOR TAPE 4 & MINUTES 
FOR TAPE S 5S MINUTES 
FOR T : b MINUTES 
FOR T MINUTES 

87 FOR TAPE 8 & MINUTES 
88 FAR TAPE 9 3) ««~MINUTES 
89 FOR T 19 4 MIHUTES 
w Fon T 12 MINUTES 
1 FOR TAPE 12 4 MINUTES 

ES 9. PROGRAM DESCRIPTION 

2 TEST 1 cape A TEST I pens UNCOND TTIONAL ppraticy 

97 ce LORE AND THE INSTRUCTIONS CAN BE 
2 Seien THROUGHOUT MEMORY. 

sf TEST 2 BE LS A ee 
oe TESTS THA eb 18 coectiy: OF TOL TION CODES 

on H THE MICRO-PROGRAN 

206 
207 TEST 3. THIS IS A TEST OF TRUC AND 
203 Heir 158 oe upon TH ie reoror fT 85 eee 
203 MOSTLY REGISTER OPERA - 

TEST 4 iratmuers oe Rous moO TE 
Port ON CODE | 

TEST § Pe Serefo Pie AAD SHIFT oi NGTRUCTION, BOTH 

TEST & THIS IS A TEST OF THE COMPARE INSTRUCTIONS FOR r
u
r
v
r
u
r
u
r
u
r
u
r
o
r
u
r
u
r
o
 

t
d
 

ok
 

on
l 

ak
 
ak

an
 

aa
d 

D
O
 
N
O
U
S
 

G
I
 

©
 



GO1 

TE OPERATIONS ARE USED. 
ARM OF EQUALITY ARE ALSO TESTED. 
ONDITIONAL BRPNCHES THAT WILL 
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(9 CONT'D) 

TEST 7 Fre true Ions ; eS AE ) eet beet PY ert 

OR NOT EQUAL, VREREATER THAN AND LESS 
THAN, aan tic. ARE TESTED. 

TEST 8 CHECKS T move INSTRUCTION BOTH TO MEMORY 
AND REG:S 

TEST 9 CHECK THE BIS, BIC AND BIT INSTRUCTION BOTH 
O MEMORY AND'TO REGISTERS. 

TEST 10 TESTS THE ADO INSTRUCTION. 

TEST 11 TESTS THE SUBTRACT INSTRUCTION. 

TEST le TEST OF THE JUMP INSTRUCTION IN MOST MODES. 

NOTE THAT STACK OPERATION AND INSTRUCTIONS THAT USE THEM ARE 
NOT TESTED IN THIS GROUP OF TEST. 

10. LISTING 

il. FLOW CHART(S) 
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4 

OA, SAP NOTRE HER RATE PE nov 

:1RAP_ ENTRANCE 
i TRAPPED TO PREVIOUS ADORESS 
;TRAP_ENTRANCE 
°T TO PREVIOUS ADORESS 
TRAP ENTRANCE 
*T TO PREVIOUS ROORESS 
3 TRAF 
; TRAP TO PREVIOUS ADORESS 

i TRAPPED 4G PREVIOUS ADORESS 
: TRAP_ ENTRANCE 
: TRAP 10 PREVIOUS ROORESS 

*T TO PREVIOUS ROORESS 
i Ree ENTRANCE 
: TRAPPED TO PREVIOUS ADORESS 
> TRAP ENTRANCE 
tT RepPED TO PREVIOUS ADDRESS 

TTRRPPED TG PREVIOUS ADORESS 
i TRAP’ ERTRONCE 
; TRAPPED TO PREVIOUS ADORESS 

*T T0 IOUS ADORESS 
ENTRANCE 

TO PREVIOUS ADORESS 

°T TO 10US ADDRESS 

RO PREVIOUS ADDRESS : TRoe ENTRANCE 
s TRAPPED TO PREVIOUS ADDRESS 

BEGIN: 
; TEST ROTATES AND SHIFTS WITH "C” CLEARED 

; TEST ROT ANDO SHIFT ALL ONES WITH °C’ SET 
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301 ;SET DATA TO ONES, CLEAR C AND ROTATE ON SHIFT 
302 
303 
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304 
30S ococ0o N=0 
306 900200 o00240 SCOPE 
307 O00c¢02 000257 cee - ; CLEAR c 

8.6 ,058)8.0 /, . 

308 BRRSR Baesae a antsy oh rotate 
310 000e10 901401 BE +4 TEST FOR ZEROS 
311 O00el2 o00c00 HUT -X%N NOT EQUAL TO ZERO 
sig o00e!4 103001 BCC +4 
313 O000¢i&6 Oo00c00 HUT 5C NOT CLEARED 
314 000220 10200! BVC +4 

31) eee oeen SLOPE 3V NOT CLEARED 
317 600226 000257 ccc CLEAR c 
318 000230 O0SO00 CLR “N >CLEAR XN 
319 000232 106000 RORB  4N >SHIFT OR ROTATE 
320 000234 OO140! BEQ +4 “TEST FOR ZEROS 
321 000236 C3000 HLT 4 *%N NOT EQUAL TO ZERO 

323 o09242 000000 HUT sC NOT CLEARED 
324 000044 102001 BVC +4 
325 o00e46 000000 HLT 3V NOT CLEARED 
3e6 Oc 250 pone) SCOPE 
327 ("252 ccc CLEAR C 
328 005254 00S000 CLR «N CLEAR XN 
329 900256 006160 ROL <N >SHIFT OR ROTATE 

af Bensee Bota Bre a“ sTEST FOR ZER 0 ZERO 
332 000eb4Y 103001 BCC +4 
333 000265 00900 HLT >C NOT CLEARED 
334 000270 102001 BVC +4 
335 009272 O00000 HLT 3V NOT CLEARED 
336 000074 000240 SCOPE 
337 00027 ccc CLEAR c. 
338 000300 005000 CLR oN CLEAR YN 
339 000302 106100 ROLS KN :SHIFT_OR ROTATE 
340 on0374 001401 BEQ +4 *TEST FOR ZEROS 
341 030306 000000 HLT :%N NOT EQUAL TO ZERO 
We OGOziC 103001 BCC +4 
343 0003!2 009000 HUT 3C NOT CLEARED 
344 009314 102001 BVC +4 

aie bobsea | bobesd COPE +V NOT CLEARED 
347 000322 ? ecc sCLEAR C 
348 000304 600 CLR “N CLEAR XN 
343 000326 006200 ASR N ;SHIFT OR ROTATE 

ser ease | DononD fe oN TEST OR ZEROS ERO 
352 0034 103091 BCC +4 
353 000236 000000 HUT 5C NOT CLEARED 
354 000340 102001 BYC +4 
365 000342 000000 HLT -V NOT CLEARED 
356 pods 008240 SCOPE 
7 346 000257 ccc > CLEAR c 
358 000350 005000 CLR “N SCLEAR XN 
359 000352 106200 ASRB “N :SHIFT OR ROTATE 
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; TEST FOR ZEROS 
;4N NOT EQUAL TO ZERO 

;C NOT CLEARED 

;¥ NOT CLEARED 

aaets g ZERO ORO TATE 

TEST FOR 
;%N NOT Foo TO ZERO 

ONES, SET “C™ 

s DATA=000000 
:DATR2i77777, SET C 

;¥ SHOULD NOT BE SET 

; re 
SET XN TO ALL ONES, SET “C™ 
‘CHIFT OR ROTATE | 
ONES TO ZERO 
TEST FOR ZERO 
“N NOT EQUAL TO ZERO 

-oaTeeo00500 
:DATA=177777, SET C 

;V SHOULD NOT BE SET 

; CLEAR aN 
;SET_“N TO ALL ONES, SET “C” 
SHIFT OR ROTATE 
ONES TO ZERO 
TEST FOR ZERO -- 
“%N NOT EQUAL 10 ZERO 

pate =000C90 
;DATA=177777, SET C 

;V SHOULD NOT BE SET 

;CLEAR “N 
SET UN TO_AL ONES, SET “C™ 
;SHIFT OR_ROTATE 

s%N NOT EQUAL TO ZERO 



-MAIN. MACYLI 27(732) O1-OCT-76 09:58 PAGE 13 
DOEA.P1i 

416 000534 005000 CLR “N ; OATA=000000 
417 000536 005100 COM “N ;DATA=177777, SET C 
418 O00S49 106100 ROLB  4%N 
419 102001 +4 
420 doos44 pened HLT ;¥ SHOULD NOT BE SET 
421 0 SCOPE 
Yop 900240 SCOPE | 
423 0005Se 005000 CLR “N Tate 
4e4 000554 905100 COM “N “N TO ALL ONES, SET “C™ 
42S 000556 006<00 ASR “N ‘SHIFT OR ROTATE 
4e6 000560 005100 COM “N sONES TO ZERO 
4e7 O00S62 901401 BEQ +4 TEST FOR ZERO 
4e8 O00S64 O00000 HLT 3“N NOT EQUAL T9 ZERO 
429 000566 O00240 SCOPE 
430 000S70 905000 CLR ZN ; DATA=000000 
431 000S7e 005100 COM “N :DATR=177777, SET C 
4 74 006200 ASR “N 
4 7% 102001 BYC +4 
44 000000 HLT ;¥ SHOULD NOT BE SET i 
43S 000602 O000c40 SCOPE 
436 000604 poet SCOPE 
437 000606 CLR ZN ;CLEAR “N 
438 000610 005100 COM “N sSET “N TO ALL ONES, SET “C" 
439 0006le 106200 ASRR “N > SHIFT ae ROTATE 
440 000614 005100 COM “N ONES TO ZERO 
441 000616 001401 BEQ +4 TES FOR ZERO 
“42 000620 000000 T ZN NOT EQUAL TO ZERO 
443 O206e2 000240 OPE 
444 090624 00S000 CLR <N -paTA=000000 
44S 000626 005100 COM “N ;DATA=177777, SET C 
446 000620 10660 ASRB “~N 
447 OO%Ie 102 BVC +4 
448 OOU634 HLT ;¥ SHOULD NCT BE SET 
449 000636 000240 SCOPE 
Net o008 igor Nea ; TEST 4 

4Se Bope Ne Boose? ae ; CLEAR c 
453 000644 005001 CLR “N CLEAR XN 
454 09064 peenot ROR ZN iSuF FT_OR ROTATE 
“5S 0006 1401 PEQ +4 T FOR ZEROS 
456 0006Se 000000 HLT s%N NOT EQUAL TO ZERO 
45? 050654 102001 BCC +4 
458 000656 000000 HLT ;C NOT CLEARED 
459 000660 102001 BVC +4 
460 000662 000000 HLT ;¥ NOT CLEARED 
461 000664 900240 SCOPE 
462 000656 000257 ccc ; CLEAR 
463 pee 005091 CLR ZN sCLE 
464 090672 1 1 “N ;SHIFT OR ROTATE 
465 000674 001401 BEG +4 ;TEST FOR ZEROS 
ces 000676 ea00%0 aa + ;%N NOT EQUAL TO ZERO 

Ss SO ee OT CLERED 
469 040704 102001 BVC +4 
470 000706 9g00000 HLT ;V¥ NOT CLEARED 
471 000710 000240 SCOPE 
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;CLEAR C 
;CLEAR “N 
9H FT or TATE 
’ Ec TF r& ROS 

»>N NOTE TO ZERO 

;C NOT CLEARED 

;V NOT CLEARED 

,CLEAR C 
;CLEAR XN 
>SHIFT OR ROTATE 
sTEST FOR ZEROS 
7ZN NOT EQUAL TO ZERO 

;C NOT CLEARED 

;¥ NOT CLEARED 

;CLEAR C 
‘CLEAR XN 
:SHIFT_OR ROTATE 
sTEST FuR ZEROS 
:“N NOT EQUAL TO ZERO 

;C NOT CLEARED 

;¥ NOT CLEARED 

;CLEAR C 
*CLEAR “N 
sSHIFT OR ROTATE 
sTEST FOR ZEROS 
s“N NOT EQUAL TO ZERO 

;C NOT CLEARED 

;V¥ NOT CLEARED 

:CLEAR XN 
;SET_“N TO ALL ONES, SET “C™ 
5 SHIET_OR ROTATE 
ONES TO ZERO 
STEST FOR ZERO 
s%N NOT EQUAL TO ZERO 

: OATA=000000 
tOATA=177777, SET C 

5V SHOULD NOT BE SET 

sCLEAR XN 
;SET “~N TO ALL ONES, SET “C" 
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Sop 001072 106001 <N -SHIFT OR ROTATE 
529 001074 OCSIO! COM ~N ‘ONES 10 zen 
€30 6001076 OO14C! BEQ +4 TEST FOR ZERO 

901109 900009 T YN NOT EQUAL TO ZERO 
ll =4 OPE 

001104 OoSo01 CLR “N : DATA=000000 
ox 001105 905101 COM “N :DATA#177777, SET C 
53S Ori 119 106001 RORE a 

Z Lid e 

238 Rai lig Meee a ;V SHOULD NOT BE SET 
638 O00!116 oode40 SCOPE 
S39 001120 poues0 SCOPE 
S40 OOlle2 i CLR x CLEAR + 
oy 114 005191 “N spe “N10 ALL ONES, SET “C” 

1126 906 101 ROL 4N SHIFT OR ROTATE 

| 2uy porte golsal ne iE? on er Ro Se BUS BSA ra Por tl to ze 
1 WS ates 005001 are “N Y 

2g peg 005101 COM “N are i, SET C 
549 OO1144 006101 ROL “N 
S50 O011% 16e00) BvC +4 
S51 001150 Co0000 HLT ;¥ SHOULD NOT BE SET 
S52 001152 000240 SCOPE 
SS3 001154 pods SCOPE 
554 00115 l CLR “N CLEAR 7 
55S OO1160 C501 COM “N :SET XN TO ALL ONCS, SET “C™ 
Sob OOLIES 106101 ROB XN -SHIFT OR ROTATE 
S57 O01i64 OOSIO1 CON “N ONES TO 
S58 001166 0601401 BE +4 : TEST FOR 
ses 901170 @70000 HT *%N NOT EQUAL TO ZERO 

A OOLL74 1 R wN DAT 
She Bile 101 COM “N ese, SET C 
663 001200 106101 R018 = o<N 
564 901202 162001 BvC +4 
665 O01204 000000 HLT :V SHOULD NOT BE SET 
556 1g0 OOCC4O SCOPE 
5&7 1619 000240 SCOPE 
568 OOlele OOSO0l CLR “N CLEAR 
559 001214 O0SI0! COM oN SET XN TO ALL ONES, SET “C™ 
S70 O01216 006-01 ASR <N >SHIFT OR ROTATE 
a BO igey 05101 COM “N “ONES TO ZERO 

tece §6OO140! BEG +4 TEST FOR ZERO 
Le tole 000000 HLT 3%N NOT EQUAL TO ZERO 

575 es pee a pre “N s DATAz000000 
576 00 ie3¢ 005101 COM “N *DATAS177777, SET C 
577 O0i24 06201 ASR 7N 
278 10123 10e BY +4 
IS BO 1e4 HL -¥ SHOULD NOT BE SET 
599 OOle42 079240 SCOPE 
5si O01e44 000240 
£82 OOlew O05001 CLR “N CLEAR “N 
583 001250 605101 COM YN >SET %N TO ALL ONES, SET “C” 
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1 t QSRB XN :SHIFT_OR_SOTATE 
1 101 COM XN : 10 ZERO 
1 Beg +4 ‘TEST FOR ZERO 
1 HL SYN NOT EQUAL TO ZERO 
1 SCOPE Pb2 

11264 1 “N sDAT 

g BBisse Heidt or sBarici777?7, ser c 
S32 OOle7e 1020] BvC “ey 
$33 01274 000600 HT sV SHOULD NOT BE SET 

595 rie: at Ree TEST N 
5% 001300 (io: SCOPE 
$97 001302 0M0cS7 ccc SCLEAR C 
So OG1304 fcS"d2 CR ON SCLEAR XN 
539 001306 502 ROR XN 'SHIFT OR ROTATE 
600 001310 ONi4S1 BEG +4 ‘TEST FOR 
Gol Mlle 605000 HLT '%N NOT EQUAL TO ZERO 
6 OOL3I4 103.3! BCC 4 
603 001316 Oc HT 5C NOT CLEARED 
6M 001520 16-901 BVC +4 
605 001322 nies HT 3V NOT CLEARED 

oe iss poesed ééc SCLEAR C 
Boe 001330 OuSsod2 CR oN SCLEAR XN 

He RAS ie pe arg Sure 
eit Bae HL °xN NOT Coe Fo ZERO 
B12 O01 103001 Bcc +4 
61 1342 HT 5C NOT CLEARED 
614 OOLH Bvt +44 

He Bigs Bie Yor cs 
B17 l ¢ pe c 

1 R XN 3C “NN 
6 RO || ON “SHIFT OR ROTATE 

SE +4 TEST FOR ZEROS 
Kt “4 '0N NOT EQUAL TO ZERO 

4 . 

HT “4 :C NOT CLEARED 

et ° 3¥ NOT CLEARED 

Cee ; 
CCR XN CLEAR Xa 
ROLB XN 'SHTET OR ROTATE 
BO Ota “TEST FOR 
HT “4 '4N NOT EQUAL TO ZERO 

MT ” =C NOT CLEARED 

s HLT ° 3V NOT CLEARED 

Ree , C Gk om sete SN 
639 ASR oN ‘SHIFT OR ROTHTE 
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TEST FOR 
s%N NOT FOCAL Fo ZERO 

SH 
:TEST FOR ZEROS 
rN NOT EQUhL TO ZERO 
;C NOT CLEARED 

;V NOT CLEARED 

Sarr oR Contre ee 
FoR 

iT NOT EQUAL TO ZERO 

SPOTRLI TP, SET C 

;V SHOULD NOT BE SET 

aan TO ALL ONES, SET “C” 
IFT CQ ROTATE 

ies wane 
AN NOT EC UAL TO ZERO 

‘Batas \7 sey, SET C 

sV SHOULD NOT BE SET 

CLEAR oN 
Suet oF ROY 08 we SET “C* 

TEST FOR ZERO 
sXN NOT EQUAL TO ZERO 

; OATA=000000 
;DATR=177777, SET C 
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Pll 

752 001766 000257 cece CLEAR ¢ 
753 p01 779 00S003 LR <N CLEAR AN 

Fee BIST DAO poe A Peer FOR TEROS 
738 Beg XN NOT Eo Fo ZERO 

758 Appcop at ” C NOT CLEARED 
759 192001 BVC +4 , 
760 HT :¥ NOT CLEARED 

rh ze ; c aes CE oaay EER SN 
764 006103 ROL <N SHIFT OR ROTATE 
765 BE 9 +4 “TEST FOR ZEROS 
7b HL :YN NOT E 0 ZERO 

103001 BCC +4 
768 000000 HLT 4 5C NOT CLEARED 

A ES ie ay 1 NOT Lear 
771 SCOPE 
77e ccc ;CLEAR C 
773 CLR “N sCLEAR XN 
7 106103 ROLB XN :SHIFT OR ROTATE 
775 001401 BEQ +4 “TEST FOR 

a scent ike HN NOT EQUAL TO ZERO 103001 +4 
778 (000000 HLT 4 :C NOT CLEARED 

7 ¥ ae ret V NOT CLEARED 

ae ccc CLEAR C 
CLR <N : GEAR <N 

x RSR ~N SHIFT OR ROTATE 
401 BEQ +4 ‘TEST FOR ZEROS 

ie HI 4 :%N NOT EQUAL TO ZERO 

v HL 3C NOT CLEARED 
r BvC +4 

1 ION HLT :V NOT CLEARED 

eite bos ee CLEAR C 
1 re oN ET On ROTATE 

4 BEG. +4 Peer FoR 
HLT XN NOT E 0 ZERO 

103001 Bcc +4 
HLT 5C NOT CLEARED 

j BYC +4 
1 HUT V NOT CLEARED 

B02 008 Re oy m 
803 rea 83 COM <N oF XN TO ALL ONES, SET "C” 
80M 1 pele ROR <N SHIFT OR ROTATE 
805 002140 005103 COM <M : $ 10 ZERO 
806 O0e142 001491 GEQ +4 TEST FOR ZERO 
807 O0c!44 000.00 HLT KN OT EQUAL TO ZERO 
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808 00214 o0de40 SCOPE 
g09 002150 o0s003 CLR oN : DATR=000000 
810 O021Se l COM <N “DATA=177777, SET C 
Bi } ROR %N 

1 1 BYC +4 
81 1 HLT -¥ SHOULD NOT BE SET 
gi O02 162 ON024O stipe 

Bie BoSiee RPE an CLEAR “N 
817 002170 wvS103 COM “N SET oa T0 AGL 0 ONES, SET “C™ 

En BIN Ae oe 8 1 1™% I COM <N al T 
820 00017 00140! BEQ +4 ‘TEST FOR ZERO 
821 90000 HLT 4M NOT EQUAL TO ZERO 

a5 are 005003 CLR ~N : DATA=000000 
B24 005103 COM “N *PATA=177777, SET C 
825 106003 RORB  “N 
826 o20c BYC +4 
B37 HLT -V SHOULD NOT BE SET 

SCOPE 
829 000240 SCOPE 
830 905003 CLR <N <N 
83! 103 COr4 “N *N TO ALL ONES, SET “C” 
Bx 006193 ROL <N IFT OR ROTATE 

0051 COM “N fe 10 ZERO 
eee 140} BE +4 08 ZERO 
BS HL i shor E TO ZERO 

837 00S003 a R ; “N sDAT 
58 1 COM ~N i ATAS LTPP, SET C 

ROL ~N 

at Sps00n a ” V SHOULD NOT BE SET 
as tren SCOPE 

Bn 71 cL “N 
1 OM x LEAR x en S 31 "Cc" Fe Ree? ei ne Sa thee 
r COM cN Ones 7 

BE +4 TES FOR aeRO 
HL *%N NOT EQUAL TO ZERO 

aR e “N 
1 COM <N iPOTRsieyyyy, SET C 
1 ROLB XN 

BY +4 
HL 3V SHOULD NOT BE SET 

SCOPE 
98 CLR “N . 
859 a 5S oB8 COM “N ;SET XN OAL 0 ONES, SET “C* 
850 006203 ASR “N ;SHIFT on ROTA 
Bb} O06 103 COM “N 0, 

1401 BEQ > TES 0 
663 000000 HLT +N NOT CFO TO ZERO 



Bo
er
ne
 

: 
sl

 d
ani

ced
 

co
 

a)
 

S| 

: CU 
e
e
n
s
 

SS 
e
s
a
c
 

e
i
i
e
b
i
s
i
n
i
s
i
 

ep
 

feb 
in
ta
ke
 

kt 
deb 

sat 
eae

 by
 

ru
e 

1 

W
O
N
A
U
 

F
O
V
 

O 

W
w
w
 

O
O
 
O
W
O
d
D
O
 

Pr
me

 
Ba
e 

pe
e 

pen
e 

Bo
e 

me
 

ae
 

Dev
e 

fa
e 

Be
ne
 

HOe 

; OATR=000000 
;DATR=177777, SET C 

;¥ SHOULD NOT BE SET 

;C 
13 ep “N 4 ALL ONES, SET “C™ 
:SHIFT_OR ROTATE 
ONES TO ZERO 
TEST FOR ZERO 
:%N NOT EQUAL TO ZERO 

; DATR=000000 
*DATR=177777, SET C 

;¥ SHOULD NOT BE SET 

;TEST N 

Ete SN Cc 

:SH an cr ROTATE 
TEST FOR ZEROS 
:4N NOT EQUAL TO ZERO 

C NOT CLEARED 

3V NOT CLEARED 

; CLEAR Cs 
CLE 

Weer it #08 PROS” 
:XN NOT SOR TO ZERO 

OR ZEROS 
aN NOT EQUAL TO ZERO 

C NOT CLEARED 

;V¥ NOT CLEARED 

3C C 
: aN 
sSHIFT OR ROTATE 
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arn FOR ZEROS 
“N NOT EQUA. TO ZERO 

c NOT CLEARED 
sV NOT CLEARED 
SEE i C 

Pn sSHIFT OR ROTATE 
TEST FOR ZEROS 
s%N NOT EQUAL TO ZERO 

5C NOT CLEARED 
|v NOT CLEARED 
CLEAR C 
‘CLEAR % 
SHIFT or ROTATE 
tTEST FOR ZEROS 
SN MOT EQUAL 70 ZERO 
C NOT CLEARED 

;V NOT %EARED 
SCLEAR XN 
ISET XN TO ALL ONES, SET “C™ 
iSHIET OR ROTATE 
est FoR SERO 
XN NOT EQUAL TO ZERO 

pateean , SETC 

;V SHOULD NOT BE SET 

: “NTO ALL ONES, SET “C” 
:SHIFT OR ROTATE 
ONES TO 0 25R0 
*TEST FOR ZERO 
7%N NOT EQUAL TO :.A0 

i pOIALIPPPo?, SET C 

;¥ SHOULD NOT BE SET 

;CLEAR XN 
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JOe 

TN TG S, SET “Cc” 
IFT OR RO we? 

: HIET OR RO? 

ES Bote 10 ZERO 

PORE, SET C 

;V SHOULD NOT BE SET 

; CLEAR aN 
;SET_“N TO 
SHIFT OR RO 
-ONES TO ZERO 
TEST FOR ZERO 
;“N NOT EQUAL TO ZERO 

; DRTA=000000 
:DATA=177777, SET C 

ONES, SET “C* 
TE 

sV SHOULD NOT BE SET 

sGLEAR XN 
;SE? TO ALL ONES, SET “C™ 
SHIT on ROTATE 
;ONES TO ZERO 
TEST FOR ZERO 
:%N NOT EQUAL TO ZERO | 

; DATA=000000 
*DATA=177777, SET C 

;V¥ SHOULD NOT BE SET | 

; CLEAR 
:SET “N 70 ALL ONES, SET “Cc” ] 
:SHIFT_OR_ROTATE 
ONES TO ZERO ] 
TEST FOR ZERO 
:%N NOT EQUAL TO ZERO 
sOATA=000000 
tOATAz177777, SET C 

;¥ SHOULD NOT BE SET 
sTEST N 
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1038 3042 000257 ¢cc CLEAR C, 
1 3044 905005 €LR “N AR Y 

13 hake ati fee Ny SHIFT TOROS 
tes 003054 10300 BEC +4 iN NOT EQUAL TO ZERO 
1038 003056 HLT :C NOT CLEARED 
1039 003060 162001 BVC +4 
1040 00306e 900000 HLT :V NOT CLERRED 
104! 003064 0 
1042 003066 ¢cc¢ jCLEAR C 
1043 00500sS CLR <N “CLEAR “N 
1044 003072 106005 <N “SHIFT OR ROTATE 
1045 74 001401 BEQ +4 Jes FOR ZEROS 
1046 063076 o00000 HLT YN NOT EQUAL TO ZERO 
1047 003100 103001 BCC +4 
1048 003102 o000c0 HLT c NOT CLEARED 
1049 003104 102001 BvC +4 

Ibet Baste SeneaD Oo OPE *V NOT CLEARED 
1052 posits Sig ccc CLEAR C 
1953 003114 o0S00S CLR “N 
1054 003116 906 105 ROL “N i CHIFT. OR ROTATE 
1055 003120 601401 BEQ +4 >TEST FOR ZEROS 
1056 903122 O00000 HLT %N NOT EQUAL TO ZERO 
1057 OO031e4 103001 BCC +4 
1958 003126 000000 5C NOT CLEARED 
1059 003130 102001 BVC +4 
1060 003132 oo00000 HLT ;V NOT CLEARED 
1061 003134 pode4g COPE 
1052 003136 009 ccc CLEAR C 
1063 0031490 00S00S CLR “N 
1064 003142 106105 ROB YN Sut TATE 
1C6S oo 144 001401 BEQ +4 
1666 146 OG0000 HUT %N NOT EQUAL TO ZERO 
1067 003150 193001 BCC +4 
1068 003152 600000 HLT 4 3C NOT CLEARED 

pe 3 pesiee Marea ar 3V NOT CLEARED 
1071 00315@ oso0ce40 SCOPE 

1575 BOSied | poonee ey Em 1o74 BOSIee poeeoe RON SHE 8 nore 
1075 003170 OOL4O! BEQ +4 OR ZEROS 
1076 003172 o00c00 HLT APNOT E TO ZERO 
1077 003174 103001 Bcc +4 

i938 Bees ae eo 1 WOT CLERED 
t0eG 002292 HLT 3V NOT CLEARED 

ee Ge pee . m ¢ ices Ossie poSaos ae SELB OR Soy 
be eet dare ee ee mar 
1Gab 903216 009000 HUT *4N NOT FOR A fo ZERO 
1087 603220 103001 BCC +4 
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;C NOT CLEARED 

;V MOT CLEARED 

CLEAR XN 
iSET IN “N TO agtare ONES, SET “C™ 

‘OES 10° ZERO 
TEST FOR ZERO 
3%N NOT EQUAL TO ZERO 

; DATA=000000 
:DATA=177777, SET C 

sV SHOULD NOT BE SET 

;CLEAR “N 
SET “N TO ALL ONES, SET “C™ 
Mer ako ROTATE 

pS FOR ERO 
:“N NOT EQUAL TO ZERO 

; DATA=000000 
:DATA=177777, SET C 

;V SHOULD NOT BE SET 

RS a dehy “N TO ALL_ONES, SET "C™ 
:SHIFT OR ROTATE 

ONE TBF 
:%N NOT EQUAL TO ZERO 

; DATA=000000 
;DATA=177777, SET C 

;V SHOULD NOT BE SET 

To neat ONES, SET “Cc” 
a OR_ROTATE 

AN NOT E TO ZERO 

‘paTe=n00000 
;DATA=177777, SET C 
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s¥ SHOULD NOT BE SET 

rae “N 

ift OR RO 
SHE TO ZE 
TEST FoR ERO 
ZN NOT EQUAL TO ZERO 

ue gOYATE ONES, SET “C" 

‘oat A=000000 
*GATA=177777, SET C 

;V SHOULD NOT BE SET 

3CL 
CET oN 10 ALL ONES, SET “C™ 
iSHIET OR Ee 

LB FOR arRO 
“N NOT EQUAL TO ZERO 

;OATR= ogra SET ¢ 
;V SHOULD NOT BE SET 

;TEST N 

iROR 2 “N SHOULD HAVE SET C 
RANCH IF CARRY SET 

CARRY IS NOT eae 
BRANCH ON OVERFLO: 
CHANGE OF CARRY DID NOT SET "Vv" 

; DATA=000090 
;DATA=177777, SET C 

onal POR SET C 

Beans OF CARRY iO NOT SET “v" 

iBarRelz7777, SET C 
:CLEAR C 
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1200 003654 006001 ROR «tN sRGR “N SHOULD HAVE SET C 
126) 902556 103401 ecs iw 4 !BRANCH IF CARRY SET 
1202 003560 00000 HUT SCARRY 1S NOT SET 
1203 903562 102401 BVS sw +H ZBRANCH ON OVERFLOW 
12% 003664 000000 HT SCHANGE OF CARRY DID NOT SET “Vv" 
1b0s 903666 900240 SCOPE 
12% 003570 OOSO01 er uN s DATA=000000 
1297 903572 005101 COM XN ‘CATA=177777, SET C 
12-8 003574 000257 éeC CLEAR c 
1209 003676 106001 RORB XN ROR “~N SHOULD HAVE SET C 
1210 003600 103401 Bes) $4 'BRANCH IF CARRY SET 
1211 003602 000000 HT ICARRY IS NOT SET 
1212 003604 102401 BVS w+ ?BRANCH ON OVERFLOW 
1213 000900 HLT ICHANGE OF CARRY DID NOT SET “v™ 
1214 90GO02 N=N¢l 
1215 002610 000240 SCOPE 
1216 03612 OOSo0e ccR oN ;DaTA=OD0000 
1217? 003614 O05i02 COM XN !DATA=177777, SET C 
1218 003616 o0ces? ccc CLEAR C 
1219 ooe502 ROR XN “aN SHOULD HAVE SET C 
1220 2 103401 BCS y SBRANCH IF wHRRY SET 
1221 603624 00000 HLT 2CARRY IS NOT SET 
1222 102401 BVS sis 4 "BRANCH ON OVERFLOW 
1223 003630 O00000 HET 'CHANGE OF CARRY DID NOT SET “Vv" 
1ee4 OO332 000240 SCOPE 
1225 003634 G0S0G2 ccrR oN ; DATA=000000 
1226 0036% 005102 Com XN ’DATA=177777, SET C 
1227 003640 00257 CCC -CLEAR C 
1228 002642 106002 RORB = XN 'RORB YN SHOULD HAVE SET C 
1229 002644 103401 ecs. sw #4 ;BRANCH 1 gan SET 
1230 002646 000000 HT 
1231 003650 10c401 BVS sd 44 BRANCH ON OVERFLOW 
1232 003652 000000 HLT ZCHANGE OF CARRY DID NOT SET "Vv" 
1233 600003 =N+l 
1234 003654 000240 SCOPE 
1235 003656 005003 crR uN s GATA=000000 
123 003680 (NOSIO3 COM XN 2DATAGI77777, SET C 
123? 003662 0025 ccc ?CLEAR C 
1238 003664 6080C3 ROR ows 'ROR “N SHOULD HAVE SFT C 
1239 103401 ecs iw #4 IF CARRY SET 
1240 003670 00000 HUT ;CARRY TS NOI SET 
1241 003672 102401 BVS 44 "BRANCH ON OVERFLOW 
lave 903674 0000p t 'CHANGE OF CARRY DID NOT SET “v" 
1843 76 q OPE 
P44 605003 ccR XN ; baTA=000000 
1245 063702 005103 COM AN 'NATA=177777, SET C 
1246 003704 000257 ccc SCLEAR C 
124? 196003 RORB uN "RORE ~N SHOULD HAVE SET C 
leva 03719 JNO} ecg "BRANCH IF CARRY SET 
1 12 HO :CARRY 15 NOT SE 
1250 003714 10240! BVS isa ‘BRANCH ON OVERFLOW 
125, 003716 HT ‘CHANGE OF CARRY DID NOT SET “v™ 
1253 29 Sue40 SCOPE 
1254 303722 005004 crR oN , DATP=000000 | 
1255 003724 005104 CoM AN !OATAz177777, SET C 
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:BOR UN Hoey SET 
SCARRY IS NOT SET 
* BRANCH ON OVERFLOW 
‘CHANGE OF CARRY DID NOT SET 

AR 
iRORB “N_SHOULD HAVE SET C 

ANCH IF CARRY SET 
CARRY IS NOT SET 
“BRANCH ON OVERF 
CHANGE OF CAPRY “YD NOT SET SEBU
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Sa
ga
s ; OATA=000000 

:0ATA2177777, SET C 
CLEAR C 
:ROR %N SHOULD HAVE SET C 
sBRANCH IF CARRY SET 
CARRY IS NOT SET 
; BRANCH ON OVERFLOW 
;CHRNGE OF CARRY DID NOT SET 
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gERO SHFB-1 FAILED 

Pw ta BYTE CHANGE UPPER BYTE 

; 000000 

TE NOT 
NEGA 
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l i TOO SIGN FILL 

VE" 

;SHIFT BYTE CHANGE UPPER BYTE 

;SHIFT BYTE FAILED 
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H 1177400 SIGY FILL 
: BYTESZERO 

NOT , SHFB-1 FAILED 
NeGATIVE 

;SHIFT BYTE CHANCE UPPER BYTE 
; 000377 
; 000000 

;SHIFT BYTE FAILED 

; NOT ZERO, SHFB-1 FAILED 
;WORD NEGATIVE 

sSHIFT BYTE CHANGE UPPER BYTE 
: 000377 

;SHIFT BYTE FAILED 

Bue
 



=ZERO 

;BYTE NOT ZERO, SHFB~-1 FAILED 
;WORD NEGATIVE 

;BYTE NOT ZERO, SHFB-1 FAILED 

Fatal BYTE CHANGE UPPER BYTE 

;SHIFT BYTE FAILED 

;WORD NEGATIVE 

;SHIFT BYTE FAILED 
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seit 

177777 

12S2S2 

12eS2Se2 

l2S2Se 

12eS2S2 

HLT 

5 

EP
EL

e 
Ey
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EE
SS
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: B 

#leSeS2 SA
PP
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SE
SE
 

SS
FP
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ee 
EE
ee
 

EE
DE
E 

ET:
 

sBYTE NOT ZERO, SHFB-1 FAILED 
“WORD NEGATIVE 

-SHIFT BYTE CHANGE LIPPER BYTE 
;000377 
; 000000 

;SHIFT BYTE FAILED 

TAR iPOD PAE AS WHEN STARTED 
‘ROTATES BACK TQ BACK FAILED 

;ROTATE RIGHT 

Tate ested 

SHOULD BE SAME RAS WHEN STARTED 
: TEST F QUAL 
*ROTATES BACK TO BACK FAILED 

sROTA RIGHT 
ROTATE. RIGHT 
;ROTATE RIGHT 
ROTATE LEFT 
iROTAT LEFT 

SHOULD BE SAME AS WHEN STARTED 
“TEST FOR EQUAL 
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1522 HT ROTATES BACK TO BACK FAILED 

1524 MOV 8107070," TATE R 

{eae Ae ~N ROTATE Ria 
1527 ROR “N ROTATE RIGHT 

1s zs crane te 
1530 ROL “N ROTATE LEFT 
153] CMP XN, #107070 “SHOULD BE SAME AS WHEN STARTED 
1 BEQ 44 TEST FOR EQUAL 
1533 HT “ROTATES BACK TO BACK FAILED 

1S3S Mos #070707 , “N ROTATE RIGHT 
4 ys | ‘ et ; 

{eas Bheres BpeRes RR WN ROTATE RiGiT 
tess ech SOE DD RON ROTATE LEFT ‘ ; tea Boeoes beelbe Ro ROTATE CET 
teas SO ova707 Oe XN, 0070707 FROTATE LEP T LO BE SANE AS WHEN STARTED 
iis Peasy Saeed BEQ +4 sTEST FOR EQUAL 
1544 00s072 900000 HT “ROTATES BACK TO BACK FAILED 

1 | j 1es2Se2 MOV 8125252, “N 
teu reat l RORB = <N sROTATE RIGHT 

Tey9 DoClbe {pe000 Roe ON ROTATE RIGHT 
teed poe 108 1061 aoe “N ROTATE peedT 
1551 O0Sli2 106100 ROB XN ROTATE L 
1 boo iis 498109 ROLE <N ROTATE LEFT 
18 116 1eSeS2 YN, BL2S2eS2 -GHAULD BE SAME AS WHEN STARTED 
1554 005122 OO140! BEG +4 iTEST FOR E 
1555 poe le HT ROTATES Bhck fo BACK FAILED 

4 

1557 005130 012700 107070 MOV #107070, “N 
1558 005134 106000 RORB = “N s ROTATE RIGHT 

Bas OBA at . 

1ee Ope 106100 ROLE oN “ROTATE LEFT 
1563 O0S514% 1061 ROB <N ROTATE LEFT 
1564 150 107070 CHP “N. #107070 “SHOULD BE SAME AS WHEN STARTED 
1 pbs 1 146 BEQ +4 TEST FOR EQUAL 
1566 i boooas 4 ROTATES BACK TO BACK FAILED 

1 neat 0 000377 MOV 8000377, “N 
i ibe 1 pore SROTATE RIGHT 
157) tos l7e 1oeon9 RoR in ROTATE Raut 
1 1™ 1061 “N "ROTATE LEFT 
1873 00517 106100 ROLB xa sROTATE LEET 

17 boat 000377 CMP 8 <N, 0377 j SHOUL BE owe AS WHEN STARTED 
1576 O0S206 O0140! BEQ +4 :TEST FOR EQUAL 
1577 005210 Oc0000 HLT “ROTATES BACK TO BACK FAILED 
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1578 12 pogeua SCOPE 
1579 14 61 177400 MOV 8177400, N 
1580 005220 106000 RORS  %N sROTATE RIGHT 
1581 bose 196003 RORB  %N "ROTATE RIGHT 

ie ee 1B es scree G8 

1564 Re OO ROL 4N ROTATE LEFT 
1585 005232 106100 ROLB XN “ROTATE LEFT 
158 O°Se34 boca? 177400 CMP 4N, #177400 SHOULD BE SAME AS WHEN STARTED 
1587 00 140 BE +4 FEST FOA'E ant 
1588 00 Sosooe HL ROTATES BACK TO BACK FAILED 
1589 O0Se44 booed SCOPE 
1590 1 N=N¢] 

leq 00SeSe poe abL ; ROR men ROTATE RIGHT ans y 

15939 005254 00600! ROR tN *ROTAT Retr 
1594 005256 006001 ROR “<N “ROTATE RIGHT 
1595 basco 606101 ROL “N >ROTAT T 
15% 10! ROL wN *ROTA T 
1597 005264 006101 ROL YN sROTATE LEFT 
1598 005266 Ge0le7? 177777 CMP YN, 8-1 BE SAME AS WHEN STARTED 
1539 005272 00140 BEQ .+4 TEST FOR EQUAL 
1604 005274 eee oa *ROTATES BACK TO BACK FAILED 

1eoe OHeS08 DISPEL 12sas2 Soe atago6e, xn 
1603 005304 006001 ROR IN sROTATE RIGHT 
1604 D036 006901 ROR ZN ;ROTA RIGHT 
1605 005310 60600! ROR <N “ROTATE RIGHT 
1605 O0S3l2 O06101 ROL “N *ROTATE LEFT 
1607 005314 OO06101 ROL <N ROTA TE UT 
1608 005316 006101 ROL ~N ROTA 
1605 005320 020127 125252 CMP YN, #125252 SHOULD BE SAME AS WHEN STARTED 
1610 005324 O0140 BEQ 4 TEST FORE EQUAL 
1611 005326 HLY "ROTATES BACK TO BACK FAILED 
1612 005330 SCOPE 
1613 005332 012701 12Ses2 MOV #125252, “N 
1614 005336 006001 ROR “N sROTAT RIGHT 
1615 605340 1 ROR <N RIGHT 
1616 005342 00600; ROR “N rate 
1617 OOS344 000101 ROL «N Cet 

8 Gees Bie x 2 ora art 
1620 Neate, 125252 oo 4N, 8125252 SEF OULD BE SAME AS WHEN STARTED 
1621 005356 00140 BEQ 44 sTEST FOR EQUAL 
le22 005360 HLT “ROTATES BACK TO BACK FAILED 
1623 005362 SCOPE 
1624 005364 Ole701 107070 MOV #107070, “N 
1625 006001 ROR sROTATE RIGHT 
162% 606001 ROR 7H :ROTATE RIGHT 
1 006001 ROR “N TATE RIGHT 
16e8 605376 006101 ROL <N ROTATE LEFT 
1629 005400 11 ROL <N sROTATE LEFT 
1630 poste 101 ROL ~N SROTATE LEFT 
1631 127 107070 CMP %N, #107070 -SHOW_D BE SAME AS WHEN STARTED 
1632 OOS410 OO14O1 BEQ +4 TEST FOR EQUAL 
1633 OOS4l2 000000 HLT "ROTATES BACK T9 BACK FAILED 
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1634 OOS414 SCOPE 
1635 OOS416 01270] 070707 MOV #070707 , 
16% 00S422 1 ROR ‘N i ROTATE RIGHT 

Ie Base Se me tate AH 1e40 tol oO ROTATE LEFT 
1641 Reuse erst ROL xN ; Tere tEEY 
1642 OOSY3S 020127 070707 CoE “N, #070707 of HOLD BE SAME AS WHEN STARTED 
164 poets BE +4 OR EGUA, 
1644 HL i ROTATES 0 BACK FAILED 
1645 005446 O00e40 SCOPE 
1646 OOS4SO 012701 1262S2 MOV #125252, XN 
1647 106001 RORB = XN sROTATE RIGHT 
1648 106001 RORB XN ROTATE RIGHT 
1549 460 106001 RORS  “<N ROTA RIGHT 

bal Gees ite mS rae Or 
1652 eel teat pore cN “ROTAT LEFT 
1653 005470 020127 125252 CMP “N, 8125252 SHOULD BE SAME AS WHEN STARTED 
1654 NAOSH7N 001401 BEQ +4 TEST FOA'E 
165 g0S'7® HT “ROTATES peck dar BACK FAILED 

1657 905502 Near 107070 MOV 8107070, “N 

ies Geers (ean me i STATE AIS 
1060 le teat pore YN “ROTATE RIGHT 

tees pocere tpetot AOR ON ra maa 
tees ita Pete ROLB 2sXN “ROTA FY 
1SE4 OCSS22 Oe0le7 107070 CMP “8107070 of SHOULD BE SANE AS WHEN STARTED 
1665 Posse 00140! BE +4 i TEST EGR aor 
1655 000000 HL ATES 0 BACK FAILED 
1667 bees SCOPE 
1668 005534 612701 000377 MOV #000377, “N 
1663 005540 106091 RORB = XN ROTATE RIGHT 
1670 42 106001 RORE N ROTA RIGHT 
1671 106001 RORB = XN :ROTA 
1672 OOS546 neste ROLB XN ROTATE L 
1673 pos55p 106101 ROL xN ROTATE 
1674 552 106101 LN : ROTATE la 
1675 O0SS5S4 020127 000377 CMP YN, 8377 Rene SAME RS WHEN STARTED 

i Hered peta ose 16 oe H OTATE 0 BACK FAILED 
1678 SCOPE 
1679 012701 177400 MOY #177400, “N 
1680 72 106001 ROrg <N ROTATE RIGHT 

ioe Geen lent mS ‘rare er 
1683 106101 ROLE XN Rotate Corr i 
1684 106101 ROLB  «N * ROTATE 

pee State Rae ON 177400 ROTATE Le BE SAME RS WHEN STARTED 
ipa Merge: pare Ko a TEST F FOR” EQUAL 
1688 005614 500006 HLT ROTATES BACK TO SACK FAILED 
1689 005616 O00c40 SCOPE 
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Boers boelae 
005672 Oe0227 
Beeto8 Sodan) 
005702 00240 
005704 Ol2702 
00571 
00571 
065714 Ooe0te 
Bos728 boelGe 
Oos7ee Welce 
Boers 01904 
005732 
005734 
00573% 012702 
O0S742 Bosra poets 
005746 
005 102 
Beeved Doelae Boe7ee bebee? 
005762 0! 

764 
7b 40 

003770 912702 
77 BeboS 

O0600e 
006 102 
006 102 
006 1 
081401 
000000 
o0de40 
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N=N+] 
177777 

$3
93
 

Pp.
" 2 

177777 

125252 

PR
PE
SS
e 

STO
 S

ee
 

leSeSe 

12eS2Se 

l2eSeSe2 

107070 

107070 

070707 

070707 

8070707, “N 
“N 
“N 
“N 
ZN 
aN 
4N 
“N, 8070707 
44 

sROTQTE RIGHT 
sROT ITE RIGHT 

Bt be SAME AS WHEN STARTED 

ROTATES SACK TO BACK FAILED 

;ROTATE a 
ROTATE RIGHT 
ROTATE RIGHT 
ROTATE LEFT 
sROTATE UT 

SHOULD SE SAME AS WHEN STARTED 

iD ER LOU BACK FAILED 

sROTATE RIGHT 
“ROTATE RIGHT 
ROTATE RIGHT 
>ROTATE LEFT 
*ROTATE LEFT 
“ROTATE LEFT 

“SHOULD BE SAME AS WHEN STARTED 
-TEST FOR EQUAL 
‘ROTATES BACK TO BACK FAILED 

sROTATE RIGHT 
*ROTATE RIGHT 
*ROTATE RIGHT 
ROTATE LEFT 
ROTATE FT 
: ROTATE 
TEST F “SHOULD BE SANE AS WHEN STARTED 

:RO meg BACK To BACK FAILED 

;ROTATE RIGHT 
ROTATE RIGHT 
“ROTA iotare LET 
> ROTATE 

O BE SAME AS WHEN STARTED 
TEST FOR" EQUAL 
ROTATES BACK TO BACK FAILED 

Tae RIGHT 
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174% OG6022 O1e702 125252 MOV #125252, “N 
174? O06026 106002 RORB = XN sROTATE RIGHT 
1748 006030 1 RORB mn RIA RIGHT 

1328 BReRRG tRPe oN Rata 
i751 006036 106102 ROLB ZN sROTATE LEFT 

1725 Peery AS81095 1eS2s2 C: “WN, #leS2Se LE SULO BE SANE RS WHEN STARTED 
1754 OO604%6 00140 BE 44 jTEST FOR EQUAL 
1755 006050 HL "ROTATES BACK TO BACK FAILED 
1755 SCOPE 
1757 OD60SY Ole?0e 107070 MOV 8107070, “N 
1758 006060 106002 RORB XN ;ROTATE RIGHT 
1758 006062 106002 RORB = XN ROTATE RIGHT 
1760 006064 19600 RORG YN ROTATE RIGHT 
1761 006066 1061 ROL “N ROTATE LEFT 
1762 006070 106102 ROL XN “ROTATE LEFT 
1763 006072 1061 ROLB MN ROTATE LEFT 
1764 006074 107070 CoP “N, #107070 -SHOULD BE SAME AS WHEN STARTED 
1765 100 oOO140 BEQ 44 TEST FOR E 
1766 1 HLT : ROTATES To BACK FAILED 
1767 104 SCOPE 
1768 006106 Ole702 000377 MOV #000377, “N 
1768 ll2 106002 RORB = «N -ROTA RIGHT 
1770 114 106002 RORB  4N ‘ROTATE RIGHT 
1771 116 106002 RORB XN ‘ROTATE RIGHT 
1772 006120 106192 ROLB oN ROTATE LEFT 
1773 0b 1¢2 1061 ROLB = sN sROTATE LEET 
1774 104 106102 ROLB 3 «N “ROTA T 
1775S 006126 27 000377 CMP YN, 4377 “SHOULD BE SAME AS WHEN STARTED 
1776 O06132 OO14O! BEQ +4 TEST FOR ake 
1777 906134 000000 HLT * ROTATES a To BACK FAILED 
1778 136 O00e46 SCOPE 
1779 OOG14O Ole7G2 177400 MOV 8177400, “N 
1780 O06144 106002 RORB = XN ROTATE RIGHT 
1781 006 6 106008 RORB XN ROTATE RIGHT 
1782 180 1 RORB = XN "ROTATE RIGHT 
1783 006152 106100 ROL = «N ROTATE LEFT 
1784 pei 5 1061 ROLB XN ROTATE LEFT 
1785 156 106! ROLB AN ROTATE LEFT 
178 006160 Oe0e2? 177400 CMP “N, #177400 “SHOULD BE SAME AS WHEN STARTED 
1787 164 O0140 BE +4 ;TEST FOR EQUAL 
1788 166 T ROTATES BACK TO BACK FAILED 
1789 l OPE 
1790 000003 N=N+1 
1791 006172 012703 177777 HOV #170 ROTATE RIGHT 

1588 Bee bon ROR %N *R Tare Rlent 
1794 006202 ROR “N *ROTATE RIGHT 
1795 006204 ROL wN ROTATE LEFT 
17% 006206 ROL “<N “ROTATE LEFT 
1797 O06¢1 “N ROTATE LEFT 
1798 1 CMP “N, 8-1 ; SAME AS WHEN STARTED i 
1799 006216 BEQ +4 TEST FOR EQUAL 
1800 Oobee9 HLT ROTATES BACK TO BACK FAILED 
1801 0062 SCOPE 
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LO3 

#12S2Se2, 4N 
ZN 

%N, #107070 
+4 

8070707, “N 
“N 

8107070, %N 

sROTATE RIGHT 
:F TATE RIGHT 
‘ROTATE RIGHT 
“ROTATE LEFT 
ROTATE LEFT 
ROTATE LEFT 

“SHOULD BE SAME AS WHEN STARTED 
sTEST FOR EQUAL 
ROTATES BACK TO BACK FAILED 

ROTATE RIGHT 
ROTATE RIGHT 
‘ROTATE RIGHT 
tROTATE LEFT 
:ROTATE LEFT 
*ROTATE LEFT 

“SHOULD BE SAME AS WHEN STARTED 
sTEST FOR EQUAL 
*ROTATES BACK TO BACK FAILED 

ROTATE RIGHT 
ROTATE RIGHT 
“ROTATE RIGHT 
ZROTATE LEFT 
:ROTATE LEFT 
ROTATE LEFT 

-SHOULD BE SAME AS WHEN STARTED 
-TEST FOR EQUAL 
ROTATES BACK TO BACK FAILED 

ROTATE RIGHT 
"ROTATE AIGHT 
TROTATE RIGHT 
;ROTATE LEFT 
;ROTA T 
;ROTA T 

A SHOULD BE SAME AS WHEN STARTED 
TEST FOR EQUAL 
ROTATES BACK TO BACK FAILED 

ROTATE RIGHT 
: TATE RIGHT 
‘ROTATE RIGHT 
ROTATE LEFT 
ROTATE LEFT 
ROTATE LEFT 

“SHOULD BE SAME AS WHEN STARTED 
TEST FOR EQUAL 
ROTATES BACK TO BACK FAILED 



MO3 
omens liad 27(732) 01-OCT-76 09:58 PAGE 39 

A.Pl 

1858 006432 106003 RORS %N sROTATE RIGHT 
1859 OO6434 106003 RORB = 4N “ROTATE RIGHT 

ee ee ie mA gra (Ber 
14 pees iit ROL ¥N sROTATE LEFT 
1863 OOGY44 106103 ROLB XN "ROTATE LEFT 
1864 DOB Ye 020327 107070 CMP YN, #107070 “SHOULD BE SAME AS WHEN STHRTED 
1865 0s 4Ol BEQ +4 -TEST FOR EQ 
1866 454 HUT "ROTATES BACK TO BACK FAILED 
1867 006456 O00e40 SCOPE 
1868 O06460 012703 000377 MOV #000377, “N 
1869 056464 106003 RORB XN sROTATE RIGHT 
1870 GO06466 106003 RORB = N “ROTATE RIGHT 
1871 606470 106003 R vN :ROTATE RIGHT 
1872 O0647e 106103 ROL “N 
1873 006474 106103 ROLB XN "ROTATE LEFT 
1874 GO6476 106103 ROLB XN “ROTATE LEFT 
1875 006500 Ge0327 000377 CMP 4N, 8377 ‘SHOULD BE SAME AS WHEN STARTED 
1876 006504 00140) BEQ +4 “TEST FOR EQUAL 
1877 oo0c00 HLT ROTATES BACK TO BACK FAILED { 
1878 006510 O00e40 SCOPE 
1879 O06Si2 012703 177400 MOV 8177400, “N | 
1880 006516 106003 RORB = XN sROTATE RIGHT 
1831 (36520 106703 RORB XN ‘ROTATE RIGHT | 
1882 C36522 106003 RORB XN "ROTATE RIGHT 
1883 O965°4 106103 ROLB XN ROTATE LEFT 
1884 036526 106103 ROB = «N :ROTR TATE LEF LEFT 
1898S 530 106! ROB YN 
1886 532 k 177400 CMP “N, 8177400 HOULD BE SAME AS WHEN STARTED 
1887 006536 OOL4OI BEQ +4 esr oles 
1688 006549 600000 HLT : ROTATES pack 0 BRCK FAILED 
1 O06542 ocde40 SCOPE 
1890 OCOOO4 N=N+1 
1831 OO&544 O12704 177777 MOV 8-1,%N 
1892 056550 O06004 ROR AN ROTATE RIGHT 
1893 006552 006004 ROR oN ROTATE RIGHT 
1894 006554 GO6004 ROR YN 3ROTATE RIGHT 
1895 006555 006104 ROL <N *ROTATE LEFT 
1896 S60 006104 ROL YN >ROTATE LEFT 
1897 006562 006104 ROL “N “ROTATE LEFT 
1898 020427 177777 CMP YN, 8-1 j SHOULD oft SAME AS WHEN STARTED 
1899 006570 OO14O0L BE +4 “TEST EQUAL 
1300 006572 900009 HLT ROTATES | BACK TO BACK FAILED 
1901 006574 SCOPE 
1902 006576 O12704 125252 MOV #125252, “N 
1903 O06602 OO6D04 ROR “N sROTATE RIGHT 
1904 O26504 D06004 ROR “XN *ROTATE RIGHT 
1 006606 XN "ROTATE RIGHT 
190% 10 006194 ROL “NN :ROTATE LEET 
r 12 061 ROL NN “ROTATE LEFT 
1908 OO6514 005104 RO, ~N ROTATE LEFT 
1909 006616 O204e7 1eses2 C YN, 8125252 “SHOULD BE SAME AS WHEN STARTED 
1S10 wate 001401 BEQ 44 TEST FOR EQUAL 
1911 O06&24 HLT ROTATES BACK TO BACK FAILED 
1912 O06b26 SCOPE 
1513 006630 012704 125252 HOV #125252, “N 
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125252 

107070 

107070 

070707 

070707 

leSeSe 

leSeSe 

107070 

107070 

000377 

mh w125252 

#107070, “N 

“%N, #107070 
+4 

#070707 , “N 

8107070, “N 
aN 
YN 
alt 
YN 
aN 
“N 
ZN, #107070 “4 

#000377, “N 
ZN 

;ROTATE RIGHT 
SROTATE RIGHT 
ca RIGHT 

D BE SAME AS WHEN STARTED 
“TEST FORE EOUAL 
ROTATES BACK TO BACK FAILED 

;ROTATE RIGHT 
ROTATE RIGHT 
:ROTATE RIGHT 

ROTATE EET 
s ROTATE a 

D BE SAME AS WHEN STARTED 
TEST FOR EQUAL 
RO ATES BACK TO BACK FAILED 

sROTATE RIGHT 
“ROTATE RIGHT 
*ROTATE RIGHT 
ROTATE LEFT 
*ROTATE LEFT 
-ROTATE LEFT 

“SHOULD BE SAME AS WHEN STARTED 
sTEST FOR EQUHL 
ROTATES BACK TO BACK FAILED 

ROTATE RIGHT 
;ROTATE RIGHT 
*ROTATE LEFT 
*ROTATE LEFT 
“ROTATE LEFT - 

wD BE SAME AS WHEN STARTED 
: TEST FOA"EG 
: ROTATES Back x To BACK FAILED 

;ROTATE RIGHT 
ROTATE RIGHT 
ROTATE RIGHT 
ROTATE LEFT 
*ROTAT oi LE 

JULD BE SAME AS WHEN STARTED 
TEST FOR FQUAL 
"ROTATES £ °K wo BACK FAILED 

ROTATE RIGHT 
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DOEA.P11 

1970 108004 R “uN sROTATE RIGHT 
1971 7 ae 106004 RO ~N ROTATE RIGHT 
1972 ea 106104 ROL “N “ROTATE LEFT 
1973 es 1 194 ROL “NN :ROTAT LET 
1974 l ROL “N "ROTATE LEFT 
1975 00 27 000377 cH “N 4377 “SHOULD BE SAME AS WHEN STARTED 
1976 OO'0SR O01401 Q +4 iTEST FOR EQUAL 
1977 00:06 OO0C0O HUT ‘ROTATES BACK TO BACK FAILED 
1978 j tbe pone SCOPE 
1979 OO?064 O1e764 17700 MOV #177400, “N 
1980 007770 106004 RORB uN ROTATE RIGHT 
1981 007172 106004 RORB <N ROTATE RIGHT 
1582 OO71I74 106094 RORB XN *ROTATE RIGHT 
1983 O071'7 106104 ROB YN ROTATE LEFT 
1984 007109 106104 ROB wN ROTA FT 
1985 07132 106104 ROL 4N :ROTAT T 
19% 0071 O27 177400 CHP %N, 8177400 -SHOULIO BE SAME AS WHEN STARTED 
1987 0071.0 OO1401 BEQ +4 TEST FOR EQUAL 
1988 OO7i:2 on00n0 HLT ROTATES BACY TO BACK FAILED 
1989 007114 bude40 SCOPE 
1990 NeN¢] 
1991 007123 012705 177777 HOv 81,10 ROTATE R 

} 2 le 7 ; is Gis fee mf SIRT ALS 
1994 1e6 806005 ROR ~N ROTATE RIGHT 
1995 007130 006105 ROL <M >ROTATE LEFT 
19% 007132 006105 ROL “N *ROTATE LEFT 

| 132 paris pote? 177777 Re RO TOLD BE SAME AS WHEN STARTED 
199% reat 1 BEG 44 + oOF Ppt EQUAL 
> 07 144 Ooco00 HT *ROTATES BACK TO BACK FAILED 

x 2 125252 NOV #125252, XN 
1m ROR “N ;ROTATE RIGHT 

ROR <N *ROTATE RIGHT 
ROR tN “ROTATE RI 

x ROL “N *ROTAT Ceer 
* ve ROL oN sROTATE LEFT 
x ROL “N ROTATE LE 
071 cH “N, 8125252 -SHOULD BE SAME AS WHEN STARTED 
¥ Q 44 sTEST FOR EQUAL 

HLT “ROTATES BACK TO BACK FAILED 
SCOPE 
MOV 8125252, XN 
POR XN ROTA RIGHT 
20R xN ROTATE RIGHT 
aOR “N ROTATE R 
ROL “N *ROTA T 
ROL <N ROTA 
ROL “N sROTA 
oie mM, #125252 1 Fol BE SAME AS WHEN STARTED 

? TESTER Beck to BACK FAIL PD 

store 8107070, xN 
ROR “nN ;ROTATE RIGHT 
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107070 

i2Sese 

leS2se 

107070 

177400 

P
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CO4 

e
e
 

Bs 
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oe

 

;
 

J 
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EE
ES

UE
 

a 3 

a
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Es 

+=
 

;ROTATE RIGHT 
eat RIGHT 

“SHOULD BE SAME AS WHEN STARTED 
TEST FOR EQUAL 
IROTATES BACK TO BACK FAILED 

;ROTA at 

SHOULD BE SAME AS WHEN STARTED 
TEST FOR EQUAL 
ROTATES BACK TO BACK FAILED 

GULD BE SAME AS WHEN STARTED 

BE SAME AS WHEN STARTED 
TEST FOA'E 
ROTATES BACK TO BACK FAILED 
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OOEAR.PI1 

“N “ROTATE RIGHT 
RA <N ROTATE LEFT 

oN ROTATE LEFT 
177400 7H, 0177400 TEST Seu BE SAME AS WHEN STARTED 

; FOR EQUAL ; 
SROTATES BACK TO BACK FAILED 

010604 MOV #070707, deTEMP 
EMP 

-SHOULD BE SAME AS WHEN STARTED 
-TEST FOR” EQUAL 
*ROTATES BACK TO BACK FAILED 

010604 MOV #070707, a8TEMP S
e
e
 

| 
‘ 

; 
i 

P
P
,
 

ae
s 

i gas lee mo ite =| Rae an 
l aTEMP “ROTATE RIGHT 
106 1Ob1 3? ROLG = aaTEMP ROTATE LEFT 
107 1061 ROB at ROTATE LEFT 

109 “SHOULD BE SAME AS WHEN STARTED 
110 BEQ +4 sTEST FOR EQUAL 
He He *ROTATES BACK TO BACK FAILED 

ll ? 000762 MOV TEMP 

tis ORE? TEMP OT aTE Been 
116 7 ROR TEMP *ROTATE RIGHT 

118 Boe ie? foc CTEM ROTATE LEFT 
119 ROL TEMP sROTA LEFT 

070707 cre TEMP, #070707 -SHOULD BE SAME AS WHEN STARTED 
s TEST FOR EQUAL 
"ROTATES BACK TO BACK FAILED 
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ROFS TEMP ;ROTATE RIGHT 
eit 
RIGHT 

FT 

107070 Coe” TEP uzoro OTTER > BE SAME AS WHEN STARTED 
+4 ; Test FOR EQUAL 

TROTATES BACK 10 BACK FAILED 
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ory 8070707 
+4 

sOB2S25, 370 

iRStare Rigat 
‘ROTATE LEFT 
;ROTATE LEFT 

BE SAME AS WHEN STARTED 

i TEST FOR BACK TO BACK FAILED 

sROTATE RIGHT 
sROTAT Rig 
i ROTAT RIGHT 

sROTATE LEFT 
-SHOULD BE SAME RS WHEN STARTED 

TEST LEO BACK TO BACK FAILED 

. BE SAME AS WHEN STARTED 
sTEST FOR E 
*ROTATES BACK TO BACK FAILED 

TROTATE RIGHT tee 
; tare LEFT 

BE SAME AS WHEN STARTED + ro? 
TERT ES Baek to BACK FAILED 

sROTA 

tROTA 
sROTA 

“SHOULD BE SAME AS WHEN STARTED 
sTEST FOR EQUAL 
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000047 1070706 CMPB 
BEQ 

T 
OPE 

000026 NC 
BEQ 

se a 177566 MOV 
177564 TSTB 

167400 FIN: kits 
LOOP: 0 
TEND: O 
TEMP: iH 

-=.+100 
SUFF: 0 

. END 

GO4 

TEMP+1, 8107070 
+4 

c SHOULD BE SAME AS WHEN STARTED 

;ROTATES BACK TO BACK FAILEN 
s TEST 

;RING BELL 



MAIN, MACYLL 27(732) Q1-OCT-76 09:58 PAGE 4B 
buen Pn encee REFERENCE TASLE -- USER SYMBOLS 

A = 177770 1848 218S# e186 2187% e2188% 2189 2190% 2191% 2192 2197% 23:96% 2199%  2200% 
20} gS: et 293% e204 gg is coils scice eel3e = eel4# e2215# eelb& e217 ecels 

eceet c23# eccd# ceedt ecbs cert 
BEGIN 00200 e%e e256 2260 
BUFF 010710 2cbbs 
FIN Oe 22608 
MY = esss 311 313 315 321 323 32S 331 333 S41 343 34S 

3S} 353 355 361 363 365 372 378 386 392 400 406 414 
420 428 434 44° 448 456 a8 460 466 468 470 476 478 
480 486 468 490 496 498 506 S08 510 $17 S23 $31 
S37 S45 SS! $53 565 $73 579 587 §93 601 603 605 611 
613 615 623 3 62S 631 633 635 641 643 6 651 653 
6S5 662 668 676 682 690 6% 704 710 718 724 732 738 
746 748 7350 756 758 760 7 768 770 776 778 780 7&6 
788 790 73% 798 800 807 81 821 827 835 B41 849 8S5 
863 869 877 BE 3 891 893 895 901 903 905 911 913 915 
Sel 323 92S 931 933 93S Hh 943 S45 952 958 966 972 
380 986 394 1000 1008 1014 ldee 1028 1036 1038 1040 10% 1048 
10S0 1056 1058 1060 1066 1068 1070 1076 1078 1080 1086 1088 1090 
1097 1183 Alli 1117 1125 1131 1139 1145 1153 1199 1167 1173 1183 
1185 ll 1194 1e0e 1204 leil 1213 le2l 1223 1230 lee Let le42 
tt 12S] 1c$9 lebl 1268 1270 1278 1280 1287 1289 1299 1308 1311 | 
1315 1324 1333 1336 1346 1349 1388 1361 1365 1374 1383 1386 1390 
1399 1408 M411 1415 142e4 1433 1436 1440 1449 1458 1461 1465 1473 i 
1482 148S 1489 1S00 1$11 1See 1$33 1S44 1555 1566 1$77 3588 1800 
1611 i622 1633 1644 1655 1665 1677 1688 1700 W711 1722 1733 1744 
1755 1766 1777 1788 1800 1811 1822 1833 1844 BSS 1865 1877 1888 
1900 1911 1922 1933 S44 1955 1966 1977 1968 e011 2022 2033 
cod e0ss 2066 son 2088 2100 elll 2le2 e133 2145 2157 2169 2181 
194 ec06 2219 3 ee4] e2Se 

LOOP 010600 ecSt# 22618 
N = 000006 2978 3058 308% 309+ 318% 194 328+ 39 338% 3394 3488 

359+ 37% 368% XH 370% Qe 375% # SB 1# 382% 383% 
389% S90 3954 3% # 397% 4 402 & 4038 4O4# 73h 410% 
416% 417% 416% 423% YOU tt 4eS# 426% 430% 431% 4328 437% 
WY, 4 445% 446 i 8 463% 4S # 46 Ht 473% 474 

YON i S04 Slet $13# S14 51S 519% Se0# Selt 
pees Scot $33% Soe 2eoe OH Suis ae SH3# S47# 54H 
Soe Soot $$7# Sb1% * 3H 568% S S71# 575% 

582% 583 Se4# # Segoe S390 S91# S38 S3g# S99# 609+ 
613 6e8# % 639% 649% 64S 657% 656# 60 660% 
bbot 671% 672% 673% THe 678# 679% 685% &BO# 687% 
6934 S44 699% 700# 1k 702% 706# 707% 708% 713% 714 
Tet elt 72e% 7e7% 728% 730# Enlai 735% 7 St 7408 
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