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DESCRIPTION 

1. 

2.1 

2.2 

2.3 

4.1 

4.2 

4.3 

ABSTRACT 

THIS TEST IS TO BE USED AS AN EXERCISER FOR THE POPII/4S MUL 
ARNO OIV INSTRUCTIONS. IT TESTS THE DIVICE AND MULTIPLY WITH 
RANDOM NUMBERS. 

REQUIREMENTS 

EQUIPMENT 

POP11/45 STANDARD COMPUTER 

STORAGE 

procran’ STORAGE - THE ROUTINES USE MEMORY 0 - 17776 

PRELIMINARY PROGRAMS 

MAINDEC-11-DCKBI AND DCKBJ 

LOADING PROCEDURE 

USE STANDARD PROCEDURE FOR ABS TAPES. 

STARTING PROCEDURE 

CONTROL SWITCH SETTINGS 

SEE 5.1.1 (ALL DOWN FOR WORST CASE TESTING) 

STARTING ADORESS 

THE PROGRAM SHOULD ALWAYS BE STARTED AT 200. 

PROGRAN AND/OR OPERATOR ACTION 

PROGRAM INTO MEMORY USING ABS LOADER. 

TE PROGRAR WILL Lote. AND WILL wig ONCE EVERY PASS 
tho Pre 0g, WL BE RUN. 

Y ONT E Tieas WILL Lge Oey. COUNT. SET 
I Y SWITCH TO T AY POSITION 
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1S5 
156 DESCRIPTION 
13 

1 S. OPERATING PROCEDURE 

if 
ibe S.i OPERATIONAL SWITCH SETTINGS 

164 a SA 200 .. ALL SWITCHES DOWN WILL TEST ALL FUNCTIONS OF 
16S AND DIV AND PRINT OUT ON ERRORS AND CONTINUE IN TEST. 
168 (BELL WILL RING AT COMPLETION OF Sl2 PASSES) 

168 
169 5.1.1 SWITCH SETTINGS ARE: 

SWIS = 1 ..... HALT ON ERROR 
SWIY = 1 ..... SCOPE L 
SWI = 1 ..... INHIBIT PRINTOUT 
SWl2 =1..... INHIBIT TRACE TRAPPING 
SWIl = 1 ..... INHIBIT ITERATION LOOP 
SWIO = 1 ..... BELL ON ERROR 

O..... BELL ON Sle PASSES 

5.2 SUBROUTINE » -STRACTS 

$.2.1 SCOPE 

THIS SUBROUTINE CALL IS PLACED BETWEEN EACH SUBTEST IN THE 
INSTRUCTION SECTION. IT RECORDS THE STARTING ADORESS OF 
EACH SUBTEST AS IT IS SEING ENTERED IN LOCATION “LAD”. IF A 
SCOPE LOOP IS REQUESTED, THE CURRENT SUBTEST WILL BE LOOPED 
UPON. SW<11> ON A I INHEBITS ITERATION OF SUBTESTS. THE 
CONTENTS OF LAD hat BE USED TO DETERMINE THE LAST SUBTEST 
SUCCESSFULLY COMPLETED. 

5.2.2 HLT 

THIS ROUTINE PRINTS OUT AN ERROR MESSAGE (SEE 6.1.) TO 
INHIBIT TYPEOUTS, PUT SW<13) ON A 1. 

a 4 

‘D
aw
e 

Pr
at
 

Fr
an
 
Ga
us
 

He
me
 

Go
an
 

Ha
ne
 

Ha
ms
 
G
w
e
 

Ha
nd
 
Ha
e 

H
a
e
 

H=
0 

Hu
e 

Ha
no
 

Hi
ne
 

Hu
nd
 

Ha
ne
 

Gr
ae
 

Ha
nd

 
Ha

s 
Hu

m 
Ha

e 
Ho

ut
 

Pu
nt
 
H
e
 

Ha
s 

Ha
w 

H=
m0
 
P
n
 

SO
R 

RE
BR
OE
 

SB 
IR
AE
 

LS
 

RB 
SR

RE
R 

SO
R 

da 
N
o
o
o
 

§.2.3 TRTRAP 

Bites act we RNS FT °, "IT Te AUses A fits; erYER EA ean, TANS TRUETLON, 
THE Fest MRE TRUETION EXECUTED UPON TRAPP “RTT™ 
WHICH RETURNS 19 THE INTERRUPTED SE OUENCE Be RcTRICTICNS, 
THIS SEQUENCE IS CONTINUED UNTIL OF THE PROGRAM IS 
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DESCRIPTION 

$.2.4 

6.1 

6.2 

8.1 

TRAPCATCHER 

a” oe ED SEQUENCE IS Is Reren iSD FROM 0 - 776 TO CATCH 
ANY. +e NEXPEC THUS AN, UNEXPECTED TRAPS OR 
INTERUPTS WILL HALT AT THE .=CTOR + 2. 

ERRORS 

LOADING ANDO STARTING AT 200 WITH f dA DOWN IS WORS 
CASE TESTING. WHEN AN ERROR IS DETECTE IT 1S NECESSARY 
TO_SCOPE ON IT, PLACE SW1S UP TO HALT ON ERROR, HIT CONTINUE 
WET One UP’ TO LOOP ON TEST, AND SW13° UP TO DELETE 

ERROR PRINTOUT 

THE FORMAT IS AS FOLLOWS: 

DIV ERROR: 040000 000000 ” 100000 

SOFTWARE O00000 100000 PS=ee 
HARDWARE 000000 100000 PS=le2e2 

ERRORS OCCURED 75 TIMES OUT OF 400 

THE be SO UARTING. WETH AY RROR’ JS_ THE OPERATION BEING 
FAIL WAS DETECTED. THE 7 OOF HARE 

te REST 4 ome ATE LAST HONS REFLECTS THe THE 
OF ERRORS OUT OF THE NUMBER OF TRIES. THIS LINE WILL 

ONLY ONLY BE TYPED IF THE ITERATIONS ARE ON. 

ERROR RECOVERY 

RESTART AT 200 

RESTRICTIONS 

NONE 

MISCELLANEOUS 

EXECUTION TIME 

A BELL WILL RING WITHIN 1 MINUTE WITH ALL SWITCHES DOWN. 
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DESCRIPTION 

8.2 

8.3 

STACK POINTER 

STACK IS INITALLY SET TO SO9 

POWER FAIL 

TO 10 USE START THE TEST AS USUAL AND POWER DOWN THEN UP AT 
ME. THERE SHOULD BE NO ERROR TYPEOUTS. 

PROGRAM DESCRIPTION 

TS fe Pgs aad 1S AN refit 6 Saree 2 MULTIPLY AND BIVIDE 

a ag IT SAVES THiS ANSWER AND DIVIDES 

HAYS AND COMPAL IGN, ANGERS THE “THO 
Biv ISTONS xo’ fp fem he pe TO THE ORIGINAL 
SOF MORE RANDOM NUMBER IS GENERATED AND 
THIS HUPBER Te DIVIDED INTO THe ORIGINAL THO RUPE Re ARO "He 
ANSWER CHECKED AGAINST THE HARDWARE ANSWERS. EACH HARDHARE 
MULTIPLY AND DIVIDE IS DONE OS& TIMES. IF SW11 IS UP, THEY 
WILL ONLY BE DONE ONCE. SW14 WILL CAUSE THE TEST THAT YOu 
ARE IN 70 BE LOOPED UPON. 
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295 . TITLE MAINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER 
2% :COPYRIGHT 1972, 1976 DIGITAL EQUIPMENT CORP., MAYNARD, MASS. 
297 *PROGRAM BY BOB BRAIN 
238 - ENGEL Be 
o38 -SWITCH SETTINGS 

201 ; SWITCH USE 

303 . 10 0- LL ON PASS COMPLETE 
; 1 - OR 

30S : ll INHIBIT ITERATIONS 
306 : le INHIBIT TRACE T 
307 : 13 INHIBIT E TYPEOUTS 
308 . 14 LOOP ON TEST 
309 : 15 HALT ON ERROR 

a 
312 g00000 = ; TRAP CATCHER AT O - 776 
313 000014 =14 
314 000014 003640 TRT 
315 000016 000000 
316 000020 003710 10T 
317 O000e2 
318 000020 230 
319 000030 00e2t6 EMT 
320 000032 000000 0 
321 000034 002372 _ TRP 
322 000036 000000 0 
323 OO00046 246 
324 00004 00e1e4 SENDAD 
30S o0s0s2 .=S2 
30H 0000S2 000000 0 
327 000200 2200 
328 000200 000167 000576 Jup BEGIN 

330 000004 TYPE= I0T 
331 040000 Swi4¥= 40000 
332 Gep000 SWi3= 20000 

33 a aytes 1p 
335 vier Swid= 
336 000001 = 1 
337 177570 = 177570 
338 177570 OISPLAY=SWR 
339 104000 COPE= EMT 
340 104400 HLT= TRAP 
41 000000 = 70 
342 000000 = =O 
343 000001 "MQ= ZL 
344 oo000de = 42 
345 000003 TTYs 43 
346 000004 R4= “4 
347 O0000S RS= 4S 
348 000006 = “46 
349 000007 Cz “7 
350 000007 BELL= 7 
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351 
352 
353 001000 
354 001002 
355 001006 
396 901012 
357 001020 
358 001026 
353 901030 
360 001 
361 OO1044 
362 00102 
363 
364 001060 
365 001064 
365 001070 
367 OO1074 
368 001100 
369 01104 
371 ollie 
372 
373 001114 
374 001120 
375 00114 
376 001126 
377 001130 
378 
379 001134 
380 001140 
381 01142 
382 001144 
383 O01146 
34 O011S2 
385 001156 
38 001160 
387 001164 
388 O011 
389 001172 
390 001174 
391 
342 901200 
393 O01em4 
304 001210 
3% Oulele 
3% 001014 
397 001220 
398 001224 
299 001225 
400 0012 
401 O0les2 
402 001236 
403 001242 
404 001244 
405 001250 

CALCULATE ANSWERS 

001000 

1e3tS6 

74 
177524 

002632 
o0004e2 

ICNT: 
BEGIN: 
1§: 

GO: 

OK1: 

ITER: 

MACYL! 27(732) 

-=1000 

101 
2l-JUN-76 13:39 PAGE 8 

#500, SP 
ERRORS 

SEAGRO, ae42 

aor CNT 
8777. EMT 
#123455, LONUM 
#176543, HINUM 
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;SET PUSH DOWN List POINTER 
sERROR COUN 

sARE WE IN AUTOMATIC MODE? 

sALLOM SHORTER PASS TIME FOR AUTO MODE 
*BRANCH-SELF ON ERROR SO PGM. TIMES OUT IN AUTO MODE 
-INITALIZE LONUM FOR RANDOM 
> INITALIZE HINUM FOR RANDOM 

SET POINTER TO ANSWER AREA 
GET RANDOM NUMBERS 
*LORO MULTIPLIER (SOFTWARE) 
LORD tu MUL TIPLICAN (SOF TWARE ) 

;SAVE aM 

iE Sh 
;LOAD OIVISOR 
sDIVI0E BY MULTIPLIER (SOFTWARE) 

:SAVE MQ 
:SAVE SR 

REEF One no POINTER 

RESTORE. AG 
; INCREMENT POINTER 

LOAD OIVISOR 
sDINIOE BY MULTIPLICAN (SOFTWARE) 

;SET UP COUNT 
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406 
407 
408 
409 901254 104000 
419 001255 012704 
411 GO01262 912467 
412 901266 012467 
413 001272 011467 
415 001276 016700 
416 001302 070067 
417 001306 004767 
418 001312 OOd240 
419 01214 026700 
420 001320 001401 
421 01322 104400 
422 001384 026701 
423 001330 001401 
wey 001332 104400 
42S O01334 126767 
42 001342 OO1401 
427 001344 104400 
428 
429 
430 
431 
432 001345 104000 
433 001350 012704 
434 001354 012467 
435 001360 012467 
43 001364 011467 
438 001370 016700 
439 001374 
440 OOL400 004767 
441 OOL4OM 
442 OO1405 026700 
443 OOI412 OO14OL 
44 COIMIY 1044 
445 OO1416 025701 
446 OOl422 301401 
447 OOLMEY 104402 
448 OOL4S 126767 
449 OO14S4 00140! 
450 OO1436 104402 

t§NE 140982 RANDOM 
DCOKAC.SRC «13 

451 
G52 
453 
454 OO1440 104000 
455 OOL442 012704 
456 OOL446 O1e401 
457 QO1450 012400 
458 O0!4S2 005724 
459 OOINSY 012467 
460 OO1460 012467 
41 00146 011467 

MUL - DIV RANDOM EXERCISER MACY11 27(732) e@1-JUN-76 13:39 PAGE 9 
LONUM X HINUM 

5 RH EER MSE HH HEH RE HH HEHE EE HEHEHE HEHE HE HE SEE MEE ER EEE EEE EEE 
TEST 1 LONUM X HINUM 
j HEHERELEEEEEERAEESERERHUSUREEEREREWESRSSSONEEEEEREELEREREEREEEEEREES 

003666 MOV #AREA, RY sRESTORE POINTER 
003706 MOV (4)+, .MOX RESTORE MQ 
003700 MOV (4)+) ACK “RESTORE AC 
002644 MOV (4), SRi RESTORE SRI 

002344 MOV LONUM, .AC ‘LOAD MULTIPLIER (HARDWARE) 
o0e342 MUL HINUM: AC “LOAD MULTIPLICAN AND MULTIPLY 
000626 JSR PC, FLOW 

003652 CMP .ACX, .AC sCHECK HIGH ORDER PRODUCT 
BEG "+4 :SKIP IF OK 

003644 CHP .MQX, .MQ sCHECK LOW ORDER PRODUCT 
BEG “+4 -SKIP IF OK 

Co2602 000640 CMPB ss SRR, TEMP CHECK STATUS REGISTER 
BEQ +4 :SKIP IF GOOD 
HLT 

5 EE EH HE HE HE HE HE HE He HE HE HEHE EE EE HE HE HEE EE EEE REE REE EEE ELE LE LL EELS 

“TEST 2 HINUM X LONUM 
jSEERHOSEESEESUUEEES DE REESE HEEEEESEEEREEO RED AR EEESAS EERE ESE EEE EYEE 

003656 MOV BAREA, RY sRESTORE POINTER 
003614 MOV (4), MQX RESTORE MQ 
003606 MOV (4)4" ACK RESTORE AC 
0025S2 MOV (4), §R1 RESTORE SR1 

002254 MOV HINUM, .AC sLOAD MULTIPLIER (HARDWARE) 
002246 MUL LONUM: .AC > MULTIPLY 
000S34 JSR PC, FLOW 

003560 CMP .ACX, .AC sCHECK HIGH ORDER PRODUCT 
BEQ “+4 *SKIP IF OK 

003552 CoP .MQX, .MQ CHECK LOW ORDER PRODUCT 
BEC “+4 SKIP IF OK 

002510 o00S4e CMPB ss SR1, TEMP “CHECK STATUS REGISTER 
BEQ +4 *SKIP IF GOOD 

04 T+2 
EXERCISE MACY1! 27(732) aI- JUN-76 13:39 PAGE 10 

T 7 LONUM 

ME MEH HE MEME HE HE HE HE HE HE HEHE HE HE HE HH HE EH HE HE HE SE EE HEE HE HEE EEE REE EERE REE E EEE 
TEST 3 RESULT / LONUM 
eis 15st bleed 

003656 NOV 8AREA, RY sRESTORE POINTER 
MOV (4), MQ "RESTORE MQ 
MOV (4)4? AC "RESTORE AC 
TST (4)4 SINTREMENT POINTER 

003512 MOV (4)+, .ACX RESTORE AC 
003510 MOV (44) MQX SRESTORE MG 
002452 MOV (4), SRI RESTORE SRI 



463 001470 (71067 O021Se O1V Fe ck ;DIVIDE BY MULTiPL.c& (HARDWARE) 
464 001474 094767 OO0440 JSR 
465 01500 O00410 BR . 
466 001502 026700 003464 CMP at AC CHECK REMAINDER 
467 001506 001401 BEQ +4 ‘SKIP IF OK 
4 pp181g Ago HLT+1 
469 00181 6701 003456 CMP .MQX, .MQ -CHECK QUOTENT 
470 OO1SI6 OO140! BEQ +4 “SKIP IF OK 
u71 001520 104401 HLT+1 
472 0152 6767 O02414 QOO4S2 .SRI: CMPB  SRI,TEMP “CHECK STATUS REGISTER 
473 901 140! BEQ +4 *SKIP IF OK 
ic 001532 104401 HLT+1 

Y7E 5 He He HE HE He HE He SE HE HE He HEH HE He HE HE HE HE EH HH HE HE HE HE HE HE HE HEA HEE EE EE EEE EEE EE EEE 

477 TEST 4 RESULT / HINUM 
478 TTT itiTriiiiitiititiitliliititlititLiLiiteLeieeteeeeLeeeeee. 

479 001534 104000 
480 001536 012704 003666 MOV AREA, RY RESTORE POINTER 
481 001542 012401 MOV (4)+, .MQ sREST ORE MQ 
yg2 OO1S44 O12e400 MOV (4)4" “AC RESTORE AC 
483 O0154%6 062704 OO0010 ADD #10, 84 INCREMENT POINTER 
yey O01SS2 012467 O03414 MOV (4)4, ACK RESTORE AC 
48S 001556 O1c467 O034le MOV (4)+" -MOX RESTORE MQ 
486 001S6e 011467 002354 MOV (4), SRI RESTORE SRI 

489 001565 1067 o020S6 DIV HINUM. .AC -DIVIDE BY MULTIPLICAN (HARDWARE) 
489 001 767 000342 JSR PC FLOW 
4990 001576 OOO4!0 BR eRe 
4S1 001600 026700 003366 CMP “ACK, .AC CHECK REMAINDER 
492 OO1604 001401 BEQ "+4 >SKIP IF OK 
493 001606 104403 HLT+3 
494 O01610 026701 003360 CMP .MQX, .MQ s CHECK QUOTENT 
49S 001614 OO14O! BEQ "+4 :SKIP IF OK 
496 001616 104403 HLT+3 
497 001620 126767 002316 CO03S4Y .SR2: CMPB SRI, TEMP ;CHECK STATUS REGISTER 
499 001626 001401 BEQ +44 -SKIP IF OK 
499 001630 104403 HLT+3 

MAINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACYL1 27(732) @1-JUN-76 13:39 PAGE 11 
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S00 001632 104000 SCOPE CALCULATE NEW RANDOM DIVISOR 
501 001634 016767 OO0e006 c0e0e4 MOV LONUM, AREA GET MG 
CO2 OO0l642 016767 OO0c002 O0e0e0 MOV HINUM,AREAt2  :GET AC 
503 O016S0 016701 001772 MOV LONUM; .MO *LOAD MQ (SOFTWARE) 
504 001654 016700 001770 MOV HINUM: AC LORD AC (SOFTWARE) 
50S 001660 004767 001534 JSR PC RANDOM *GET 1 RANDOM NUMBER 
S06 001664 616767 001756 002000 MOV LONUM, BREA GET DIVISOR 
507 001672 016708 001750 MOV LONUM *LOAD THE DIVISOR 
508 001676 O0476 44 JSR PC Hoe : DIVIDE 
509 001702 010067 003c64 MOV LAG, .ACX 
510 001706 010167 003262 MOV MQ; .MOX 
Sil 001712 012767 001720 001736 MOV #Lotx, LAD ;FUDGE LAD 

513 
S14 ge He HEME He He HEME HE HE a HHH a HE HH Ha HE EEE EE AE EEE REESE EEE ES 

515 TEST S LONUM HINUM / NEW LONUM 
S16 STTETTTIT TTT TTT TET ett ett ett ti iti ret 

S17 001720 016701 001742 Cocx: MoV AREA, M9 RESTORE MQ 
S18 001724 016700 001740 MOV AREAS2, .AC RESTORE AC 
519 001730 071067 001736 OIV PREACH: AC *DIVIDE 
520 001734 004767 000200 JSR PC, FLOW 
S21 001740 OO04i0 R SS 
See 001742 026700 003224 CMP »ACX, .AC CHECK AC 
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Se3 001746 
S24 001750 
25 17 
26 17 

Se? 001760 
Ses 001762 
Se3 601770 
$30 00177e 
£31 

QKAC 

S32 001774 
$33 
S34 001776 
535 Cde000 
S36 002006 
$37 002010 
$38 002014 
539 00201 
S40 00 
S41 002026 
S42 002030 
S43 OGe034 a ie 
S46 O0e0Se 
S47 002060 
S48 002062 
S49 002066 
S50 002074 
SS1 002076 
SSe 00e10e 

2 bi 2 Hs 
S56 O0elze 
5$7 0021e4 
558 002126 
SS9 002130 
S60 002132 
S61 002134 
S62 
S63 
S64 002140 
S65 002146 
S posted 
Sb? O0el 
S68 002164 

3 Ren 
$71 BoS200 
S7e 
573 O0ee0e 
S74 

001401 
104407 
peerat i 

10440 7 
1e6767 002154 O00e2le2 
00140 
10440 

003216 

T BIT AND LOOPING 

104000 

176720 

177776 
177760 
o0000e 

o0000e 

000014 

175562 

197876 
00157e 

175474 

00155,0 

000034 
000026 
000020 

oc000e 

.SR3: 

es: 

RTIX: 

DOIT: 

SENDAD: 

AGAIN: 

FLOW: 

EQ2: 

TEMP: 
TRPB: 

A INDE C= 1h -OCOKAEE MUL - DIV RANDOM EXERCISER 
OCQKAC. SCOPE ROUTINE 

$75 
$76 
$77 
578 

002206 
002214 

bobes8 
032737 O04000 177570 
001053 
005767 
001445 

176556 

-EMT: 

BEO 
HLT+7 
CMP 
BEG 
HLT+7 
CMP8 
BEQ 
HLT+7 

MACY11 27(732) 

SCOPE 

MACY11 27(732) 

401 
OX, . MG 

SR1, TEMP 
+4 

-(6) 
#SW12, SWR 
es 
TRPB 
es 
#29, (6) 
#60; -(6) 

#RTIX,-(6) 

Bir’ NIOISPLAY 
#177, CNT 

to 
bor 

BELL . TYPE 
TYPE 

pe, RO 

7,(0) 

GO 

98177776, TEMP 
#177760, TEMP 
#2, TEMP’ 
E02 
#2, (6) 
PC 
#14, TEMP 
PC 

#SW11, 38SWR 
SAVLAD 

;REMAINDER WRONG 
CHECK QUOTIENT 

; QUOTIENT WRONG 
;CHECK STATUS 

21-JUN-76 13:39 PAGE le 

; CLEAR TRACE TRAP 
sRUN WITH TRT? *SWi2% 

;SET TRACE_TRAP 
JUMP TO START OF TEST 

;JUMP TO START OF TEST 

;COUNT NUMBER OF PASSES 

;CHECK FOR MULTIPLES OF 200 

; RERUN 

; TYPE A BELL 

_;GET MONITOR ADDRESS (IF ANY) 

;CALL THE MONI” 2 

;RERUN 

;GET THE PS BITS 

21-JUN-76 13:39 PAGE 13 

SKILL ITERATIONS 

;BRANCH IF FIRST 
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be
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Fe
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ew
e 
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O
D
N
M
O
U
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L
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032737 

016703 

bo0004 

040000 177570 

001424 

001404 

020000 

003202 

176472 

177570 

001316 
000001 
001306 

176422 
001274 

001266 

ERROR ROUTINES 

03277h 
001074 

o02000 

000007 
003660 
001234 

o0041e 
o004ee 
001224 
000001 

000010 

000042 

000042 

020000 

000002 
000001 

1765236 

177570 

;AND SUPRESS LEADING ZERO’S 
002316 

NOTY: 
ICINT: 
SAVLAD: 

176434 

KIT: 
OVR: 

177570 =. TRP: 

001250 

-ET: 

NOH: 

ocn041 

001206 

175070 18: 

000000 

MACY11 27(732) 

HID basur 
Ties, ICNT 

ERCNT 
ICINT 
KSHL3, aeswR 

Nort 
ERCNT, TTY 
Pc PRINTS 
ER? 

tENT, Try 

e +2 

aeShiR 
+4 

ERCNT 
#1 ICNT 
(63,LAD 

SAVLAD 
LAD, (6) 

waH10, , J#SWR 

wBELL . TYPE 
TYPE. 

eave, RO 

sKILL ITERATIONS 

* DONE? 
BRANCH IF NOT 
ANY ERRORS? 

s INHIBIT TYPEOUTS? 

sTYPE ERCNT IN OCTAL 
“AND SUPRESS LEADING ZERO’S 

sTYPE ICNT IN OCTAL 

;-ASCIZ (15><12) 
HALT ON ERROR #*SW15# 

;FIRST ITERATION 
SEE LOOP ADDRESS 

;FIRST ONE? 

;FUDGE RETURN ADDRESS 
;FIXES PS 

21-JUN-76 13:39 PAGE 14 

;BELL ON ERROR? 

;TYPE A BELL 

CHECK FOR FIRST ERROR 

;SAVE ADDRESS OF HLT 
COUNT THE NUMBER OF ERRORS 
AUTO RUN? 

5100 MANY ERRORS 
;NOT YET? 
;GET ADDRESS 
sNONE??!29 
: ZERO IT 
RETURN TO MONITOR 
SKIP TYPEOUT IF SET 

;PUT ADDRESS OF INSTRUCTION ON STACK 
SGET_ THE INSTRUCTION 
TEST FOR MULTIPLY OR DIVIDE 
GOTO DIVIDE PRINT IF ON A 1 



630 002520 c00004 003101 TYPE NOI 
631 002524 032776 o0000e ocococLO BIT #2,9(6) TEST FOR WHICH MULTIPLY 
632 002532 001413 BEQ SECO ; 
633 0020534 016703 001106 MOV —- LONUM, TTY TYPE LONUM IN OCTAL 
634 002540 004767 001232 JSR. —s- PC, PRINTR :TYPE LEADING ZERO'S 
635 002544 C00004 003122 TYPE —_, ER 
63é O0eSSO 016703 001074 MOV.  AINUM, TTY TYPE HINUM IN OCTAL 
637 002554 004767 OOl2l6 JSR —s- PC, PRINTR TYPE LEADING ZERO’S 
£38 002560 o0046be2 BR PSOFT 
639 002562 SECO: 
640 902S62 016703 o010b2 MOV. —-HINUM, TTY sTYPE HINUM IN OCTAL 
641 002566 004767 001204 JSR —s- PC PRINTR TYPE LEADING ZERO’S 
642 002572 O00004 003122 TYPE ERe 
643 002575 016703 OO1044 MOV. —- CONUM, TTY TYPE LONUM IN OCTAL 
644 002602 004767 001170 JSR —«- PC PRINTR TYPE LEADING ZERO’S 
645 002606 000447 BR PSOFT 

MAINDEC-11-DCQKA-C_ MUL - DIV RANDOM EXERCISER MACY11 27(732) e21-JUN-76 13:39 PAGE 15 
DCQ@KAC. SRC ERROR ROUTINES 

646 002610 000004 003060 OIVP: TYPE ER1D 
647 002614 016703 001056 MOV AREA+2. TTY sTYPE AREA+2 IN OCTAL 
648 C0620 004767 001152 JSR PC PRIATR “TYPE LEADING ZERO’S 
649 002604 112757 OOO04O 001026 move  #40,.TYPE -TYPE A 40 
650 002632 O00004 003660 TYPE . TYPE 
651 O00e635 016703 001024 MOV AREA TTY sTYPE AREA IN OCTAL 
6S2 O0eb42 004767 001130 JSR PC. PRINTR “TYPE LEADING ZERO’S 

ear poseee | 26 rate oooo0o erre yihen 
655 ita rates BEQ 0192 
655 002662 016703 001004 MOV AREA+4 TTY sTYPE AREAt4 IN OCTAL 
657 000665 004767 OO1104 JSR PC. PRIATR “TYPE LEADING ZERO’S 
658 002672 O0041S BR PSOFT 
659 000674 03°¢776 OO0002 O00GJ0 DIVZ: BIT #2 a(6) ; TEST FOR WHICH DIVIDE 
660 002702 001005 BNE SECT 
651 002704 016703 000736 MOV LONUM, TTY ;TYPE LONUM IN OCTAL 
662 002710 004767 001062 JSR PC PRINTR *TYPE LEADING ZERO’S 
663 002714 OOC4O4 BR PSOFT 
654 002716 SECI: 
S65 002716 016703 000726 MOV HINUM. TTY sTYPE HINUM IN OCTAL 
6:5 002722 004767 001050 JSR PC PRINTR -TYPE LEADING ZERO’S 
667 002726 O00004 003132 PSOFT: TYPE ,ER3 
668 002732 016703 002234 MOV ACK, TTY sTYPE .ACX IN OCTAL 
659 002726 904767 001034 JSR PC PRINTR “TYPE LEADING ZERO’S 
670 902742 000004 003165 TYPE ERY 
671 002746 016703 O02222 MOV *MQX. TTY -TYPE .MQX IN OCTAL 

902752 804767 001020 JSR PC PRINTR : TYPE LEADING ZERO’S 
673 002756 o000004 003172 TYPE ERS 
674 002762 016703 001154 MOV ERI TTY ;TYPE SR1_ IN OCTAL 
675 002766 004767 001014 JSR PC. PRINTS *AND SUPRESS LEADING ZERO’S 
676 O0e77e O00004 0031S2 TYPE  ,ER3B 
677 O0e776 CO00d4 003145 TYPE  ‘ER3A 
678 003002 010003 MOV AC. TTY sTYPE .AC_IN OCTAL 
679 003004 004767 000766 JSR PC. PRINTR *TYPE LEADING ZERO’S 
680 003010 O00004 003165 TYPE = ERY 
681 003014 010103 MOV MQ, TTY -TYPE .MQ IN OCTAL 
682 003016 004767 000754 JSR PC PRINTR “TYPE LEADING ZERO’S 
683 003022 O00004 003172 TYPE ERS 
684 003026 016703 177150 MOV TEMP, TTY sTYPE TEMP IN OCTAL 
68S 003032 004767 000750 JSR PC. PRINTS "AND SUPRESS LEADING ZERO’S 
68 003036 005726 TST (65+ “RESTORE POINTER 
687 003040 021667 000010 NOHEAD: CMP (6), HLTAD “CHECK FOR SAME HLT 
688 OO3044 C0100 BNE .+6 



690 O03L22 CO000e RTI BOe 
MAINDEC-11-DCQKA-C_ MUL - DIV RANDOM EXERCISER MACYII 27(732) 21-JUN-76 13:39 PAGE 16 
DCQKAC. SRC ERROR ROUTINES = 

691 003054 900000 mTQD; 
$32 003056 600000 SER: 
693 003060 30S01S ON2012 053111 ERIN: .ASCIZ «1S <l@<l2-“DIV ERROR: 
E94 003066 O42440 OSli2e 051117 
69S 003074 020072 O20040 090 
696 903101 0:5 OOSOl2 oSeSiS ERIM ASCIZ «15)¢12>¢1@."MUL ERROR: * 
697 108 O20114 051105 047522 
698 O03114 O3Sl22 O20040 cocd4O 
699 003122 OS4O40 OO0040 €Re: .asciz * x" 
700 £23128 2 000040 EROA: :aSCIZ2 "7 ™ 
701 333132 oso] OSi14l2 O43117 ERS: <ASCIE «15><12>¢12>“SOFTWARE™ 
702 9031 OS1101 105 . 
703 033145 O40 20040 0 ERISA: .ASCIZ - 
704 003153 905018 O40SI0 O42l2e2 ER38: JASCIZ «i5)<12>“HARDWARE™ 
70S 003160 O40Sc piges8 000 _ 
706 C3165 O40 O20040 COOC4O ERY: ascIz "= 
707 903172 O2OO40 OcoO4O 051520 ERS: ‘ASCIZ "= = PS=* 
708 003200 000075 
709 O03c0e2 15 o4e412 OS1l22 ERb: ASCIZ ¢15)¢12><12>"ERRORS OCCURRED ° 
710 003210 1117 O20123 041517 
711 OO3e! OSile2 O4210S 
712 003224 O00040 
713 00322 OS2040 O46511 0S1SOS =R7: ASCIZ ” TIMES OUT OF ° 
734 003034 ON7440 OS212e5 047440 
715 dose 020106 Coo 
716 015 oo00l2 CRL: ASCIZ <15>«12> 
717 O03eS0 005015 IN73C3 052106 ERNG:  <ASCIT <15)<le>"SOFTWARE DIVIDE DOESN’T MATCH REAL ANSWER. ° 
718 0032S O4e040 
719 O02c64 OS31)1 Dwell] 020105 
720 03e72 ON75’A 051 023516 
72} 003300 Oe0}e4 O4051S5 O41SO4 
722 003306 .10 O425e2 O46101 
723 003314 OSiSI6 O42Se7 
74 003322 Oe7!22 OCOOND 
72S 003206 ON7514 Oe0103 020075 €1: AscIZ “LOC =” 

58 niet nie ge7012 O41SO1 €E2: -ASCIZ <«1S)<l@".AC = ° 
728 OO3NM2 036440 . 
729 00334 OcO040 OcO040 O464S6 £3: RSCIZ = m= 
730 003354 Oedle 
731 003%} E4: .ASCIZ. "= ~~ LONUN =” 
732 003366 p71? O46 
733 003374 
734 002376 OcOO40 OCCOO4O O44S510 ES: -ASCIZ ° HINUN =” 
73S OOSO4 052516 020115 020075 
7% OOHl2 000 
737 OOHI13 O18 00s012 000 Eb: SASCIZ § €15>¢129¢12) 
738 0034 EVEN 

MAINDEC-11-DCQKA-C MUL ~- DIV RANDOM EXERCISER MACYL! 27(732) 2I1-JUN-76 13:39 PAGE 17 
SRC RANDOM NUMBER GENERAT 

739 OOH20 O10046 RANDOM: MOV AC, - (6) ;SAVE RO 
740 003402 01014 MOV -MQ, -(6) -SAVE R1 
7; OOHC4 010046 MOV R2,-(6) SAVE Re 
ri 0034 10446 MOV RY =(6) “SAVE RY 
743 0034 16700 000212 MOV LOAUM, .AC *SET RO WITH LOW 
744 OOH 616701 000210 MOV HINUM, . MQ *SET Ri WITH HIGH 
745 003440 012704 177771 MOV 8-7, R4 -SET SHIFT COUNT 



qR
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SI
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ee 
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z 
a o

as
tc
oe
 

Pe
e 

ins
 R
ie
 

: 

003445 096300 1S: ASL AC “SHIFT RO LEFT AND 
003450 006191 ROL MQ ROTATE CARRY INTO RI ANC 

peades boseod RAE ORG sAPECK FOR DUNE 
003455 001373 BNE 1$ “CONTINUE SHIFT LOOP 

Peed PBeepy Daouee ppp CL RUN, Re sO UNGER ery * 163 
Sasibb de6701 000156 aDD HINUM, MQ iD MIMBER TO MAKE X 129 

eee 062700 001057 ADD 81057, .AC ADD LOW CONSTANT 

Bee pee me RIPScE Coa 
003804 062701 O47401 ROD a47401, MQ 500 HIGH CONS TONT 

003512 beesns 000006 aD 86 ,R2 ADO HIGHEST CONSTART 
Oose16 Dedeod ADD Re, .AC :REPRIME RO WITH HIGHEST DIGIT 

003S22 010067 000120 MOV “RC, LONUM : RO 
003526 010167 000116 MOV “0; HINUM : Ri 
posse Dicey MOV (6)$,R4 sRESTORE RY 

1e60e2 MOV (6)+/R2 > RESTORE 
003535 01260! MOV (6)+; MQ *RESTORE RI 
003540 012600 MOV (6)+, AC “RESTORE RO 
003542 RTS PC ; 

003s44 000004 003250 BAD TYPE ERNG 
Oo s60 011603 MOV (6). TTY sTYPE (S) IN OCTAL 

Spacer poo poses 15k PE,PRINTS AND SUPRESS LEADING ZERO'S 
003562 010003 MOV "AC. TTY -TYPE .AC_IN OCT 
003564 004767 000206 JSR PC PRINTR - TYPE LEADING ZERO’S 
003570 O00004 003346 TYPE —-_  E3 4 
003574 010103 MOV 4Q. TTY ;TYPE .MQ IN OCTAL 
003576 O0476 gog17s 1S PC, PRINTR > TYPE LEADING ZERO’S 

er nia Nene MOV CONUM, TTY ; TYPE LONUM IN OCTAL 
Ob 12 004767 000160 JSR PC PRINTR “TYPE LEADING ZERO’S 

Gibbs pee MOV ATNUM. TTY sTYPE HINUM IN OCTAL 
003626 767 000144 JR PC PRINTR “TYPE LEADING ZERO’S 

nee ee vereed eer RTS é¢ 

C-11-DCQKA-C ee ft rey RONDON EXERCISER MACY11 27(732) 2@1-JUN-76 13:39 PAGE 18 

000006 .TRT: RIT 
TAD: p ; TRAP ADORESS 

DOOD0C TLOC: 3 TRAP LOCATION 
LONUM: 0 RANDOM NUMBER 81 
HINUM: 9 : NUMBER #2 
CNT: >PASS NUMBER 
ERCNT: 0 “ERROR COUNT 
LAO: 0 “LOOP ADORESS 
TYPE: 0 ; CHARACTER TYPING LOCATION 
EFRORS O. , “ERRORS ENCOUNTERED 

AREA: O -MQ (MULTIPLY) DIVIDEND RIGHT 
0 "AC (MULTIPLY) DIVIDEND LEFT 
0 *SR (MULTIPLY) OIVISOR 
0 "AC (DIVIDE BY LONUM) 



BO £76 000000 
‘ ¢ 

85a Beases Bopoes 
809 003704 000000 
g10 003706 000000 

812 003710 O103% -I0T: 
813 003712 017603 000002 
€14 Q03716 108713 1§: 

eon 
B18 pied 1 3% 177564 
818 003732 100375 
gi 003734 000770 

oe 
be3 003750 

B25 ree ooocde2 
82 O037b2 Oe 00C90 1 
827 pore 010368 000002 
828 012603 3s: 
829 003774 00000e 

MRINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER 
DCQKAC. OCTAL DUMP OF A WORD 

830 112767 000001 000130 PRINTR: 

a men is rims 
as reve? O58 000115 ; 

By O1erON 004124 ce ies ter 
638 ae 18: 

h es: 
» 
a» 
as 

os 
004124 

000060 

004124 

3s: 
RAYS: 

MAT DIV RANDOM EXERCISER 
DCOKAC . SRC DIVIDE ROUTINES 

0 
0 
0 
0 
0 

MOV TTY. -(6) 
MOV v2(6), TTY 
TSTB.s«CTTY) 
BEQ 2s 
MOVB (TTY) +. 98177566 
TSTB  =—s--@8 177564 
BPL 4 
BR 1S 

MOV 3216), -(6) 
ROD #2,4(6) 
CMP (654,2(6) 
BNE 3$ 
ROD 82, TTY 
BIC el, TTy 
MOV TTY, 2(6) 
MOV (6)4, TTY 
RTI 

MACYII 27(732) 

MOVB = 81. AHS 
BR +6 
CLR AHS 
MOVB 8-6, ANS +1 
MOV RY -(6) 
MOV #3$,R4 
cLRB 34) 
BR 2s 
cirp = (4) 
ROL TTY 
ROB (4) 
ROL TTY 
ROB (4) 

te 
Roe (4) 
BEQ +6 
INCB AHS 
TSTB. RS 
BEQ +6 
BISB = 80, (4) 4 
INCB - RUS $1 
BNE 1$ 
CMP 3$,R4 

ae a8 (4)¢ 
Cone (4)’ 
TYPE 3$ 
MOV 6)+,R4 
RTS PC 

BLK OY 

3MQ (DIVIOE BY LONUM) 
;5R (DIVIDE BY LONUM) 
3AC (DIVIOE BY HINUM) 
;MQ (OIVIDE BY HINUM) 
;5R (DIVIDE BY HINUM) 

;SAVE TTY 
;GET ADDRESS TO BE TYPED 
; TERMINATOR? 

;LOAD AND TYPE THE CHARACTER 
;1S THE PRINTER READY 

;GET THE NEXT CHARACTER 

; oer RODRE 55 TO_BE TYPED 
; 2 TO THE RODRESS 
31S IT .+2? 
3NO 
sA00 2 TO THE ADDRESS 
s;BACK UP TO AN EVEN BYTE 
sRESTORE ADORESS 
sRESTORE TTY 
RETURN 
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;SET ZERO FILL SWITCH 

;SUPRESS LEADING ZERO’S 
;SET COUNT 
;SAVE RY 
;SET POINTER TO FIRST ASCII CHAR. 
;CLEAR FIRST BYTE 
;ROTATE FIRST BIT 
; CLEAR BYTE OF 
;ROTATE BIT INTO C 
;PACK_IT 
i ROTATE BIT INTO C 
3PACK IT 
;ROTATE BIT INTO C 
sPACK IT 

*CHECK FILL SWITCH 

;MAKE INTO ASCII CHAR 

;REPEAT 

;TYPE IT 
sRESTORE RY 

21-JUN-76 13:39 PAGE 20 
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C-11-DCQKA-C 
SRC 

ss 

MA - 
MULTIPLY 

000003 177762 

177760 =1777S0 
177746 
177744 

177734 
177722 

(77711 

177701 
17608 

177665 

177654 

177683 
177647 

177637 
177760 177624 

DiviDe 

177617 

177610 

177600 

177566 

177630 

E0e 
; DIVIDE SUBROUTINE 

: . WORD 
QUNT: .WOR 
Ri: WOR 

SINE: .WORD 0 

DIVI: TST Re 
BNE OV. 
MOV #3,SR1 
RTS PC 

OIVL: MOV 8-16. , COUNT 
CLR SR1 
CLR SINE 
TST SAC 
BPL “+6 
COMB =: SINE 

STEP!: CLR 2 
CLC 
TST LAC 
BPL +6 
COMB so 2+1 
TST Re 

ie i 
Fog +} 
BMI +8 
INC 2 
SEC 
ROL MQ 
ROL “AC 
TTB 2 
BEQ +14, 
SUB R2,.AC 
ROLB Ihe+1 
COMB INE+! 
BR +8. 
ADO R2,.AC 
ROL8 «SIRE +1 
CMP 8-15. , COUNT 
BNE STEPS 

MACY11 27(732) Tins 
STEP6: TST AC 

BEQ STEPS 
RORB SINE+1 
BCS +10. 
TST8 SINE 

I LW 
BR e +8. 

TST8 SINE 
BPL OF LW 

STEP8: INC COUNT 
BEQ . +6 
JMP STEPI 

TST -AC 
STEPS BNE 

STEP10: SEC 

;SET UP STEP COUNTER 

; INITIALIZE Z INDICATORS 

;CHECK REMAINDER SIGN 

;CHECK DIVISOR SIGN 

scl IF DIFFERENT, O IF SAME 

;SET Z=1 If SAME 
-SET C TOA] 
*ROTATE AC AND MQ ONCE LEFT STEP2 

;STEP3 

;SUBTRACT IF Z = 1 

;AD0 IF Z=0 

;CHECK FOR FIRST TIME THROUGH  STEP4 
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;IF C AND DIVIDEND ARE 

; DIFFERENT, AN OVERFLOW 
HAS OCCURRED 

sBEGINNING OF CORRECTION ROUTINE 
IF THE REMAINDER IS ZERu 

SHIFT THE QUOTIENT ONCE 



See 004366 006101 
923 904370 116705 
Se4 004374 005702 
925 004376 100091 
S26 OO4400 005105 
927 O0440e 1o5403 

ie ] 
230 10 1CO403 
931 ote O0046S 

8 GL iB 
934 O0%420 052767 
935 O0%4eb 000e07 
936 
937 
938 OO4430 010267 
a33 OO4HS4 soos 

SES ies 
ais OOH 001416 

S44 OO44S0 105067 
ae OO44S4 ates 

Be i its 
948 OO44E4 105767 
949 004470 100002 
950 OON472 105167 
951 OOW76 105767 
92 004502 001730 

MAINDEC-11-DCQKR-C MUL 
DOCGKAC . SRC MULTIPLY 

953 OO4SO04 005067 

= Bee te 
eee DOME LM i 7 S Be ile 
958 O04Se2 100002 
oe O04Se4 105167 

S BEs ies 
964 OO4S44 O00e41 
Fa OO4S46 00610! 

967 OO4SSO 105767 
968 O045S4 001406 
99 OONSSE 1 
970 004540 000703 
971 O04See 060M 
os OO4SE4 000701 

974 66 O1046 
975 70 010100 
a8 00572 Hae 

004574 0057 
978 004576 001003 
979 004 052767 

Be a 961 OO4610 1 | 

177550 

090002 

177504 

177476 
177472 

177463 

177453 
177454 

177441 
177438 

- DIV_RANDOM EXERC 
AND DIVIDE ROUTINES 

127426 

177417 

177407 
177403 

177374 

177362 

000004 177334 

STP9: 

177514 OFLW: 

STEPS: 

SER 

STEP11: 

DONX: 

ROL . : FILLING WITH "1" 
MOVE SINE, RS 
TST Re 
BPL +4 
COM RS 
TST RS 
Hy 48. 
S “MQ 

BMI OFLW 
BR DONX 
TST MQ 
BLE BONX 
BIS 82,SR1 
RTS 

MOV R2, COUNT 
BMI +6 
NEG COUNT -IF THE DIVISOR WAS (+) NEGATE IT 
CMP “AC, COUNT IF THE SAME AS REMAINDER, GO 
BEQ STEPII : TO STEP 11 

LRB 2s} 
ST AC sCOMPARE THE SIGNS OF THE 

BPL +6 . REMAINDER AND THE 
coms 40s «244 OIVIDEND. IF THEY 
TSTB ss SINE : ARE THE SAME, GO TO 

+6 : STEP 10 
COMB «241 
TSTB 2+ 
BEQ STEP1O 

MACYI1 27(732) 21-JUN-76 13:39 PAGE 22 

CLR 2 
TST “RC -SET 2=1 IF REMAINDER AND 
BPL +6 : THE DIVISOR HAVE THE 
COMB 241 : SAME SIGN 
TST Re 
BPL +6 
COMB 4] 
TSTB 2+ 
BNE +8. 
INC 2 
INC MQ ;ROD 2 TO QUOTIENT 

ROL MQ sSHIF] QUOTIENT LEFT ONCE 
: FILLING WITH “O" 

tSTB. 2 
BEQ +6 
Sus Re, AC ;SUBTRACT DIVISOR FROM REMAINDER 

RDO R2, AC “ROD DIVISOR TO REMAINDER 
BR STS 

MOV AC, -(6) 
MOV MQ. 
MOV (6)4, .MQ 
TST .AC 
BNE “48. 
BIS #4 SRI 
TST At 
BPL . 48. 



982 OONble OSe7b7 000010 177322 BIS 
983 O0%6e0 095700 TST AC 
984 2 001005 BNE NXT 
98S 005701 TST MQ 
986 O046e 001003 BNE NXT 
987 004630 052767 OO0004 177304 BIS #4,SR1 
988 004636 000207 NXT: RTS C 

MAINOEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACY11 27(732) 21-JUN-76 13:39 PAGE 23 
DCQKAC . SRC MULTIPLY AND DIVIDE ROUTINES 

389 : MULTIPLY SUBROUTINE 

991 OO464 CONT WORD 0 
990 SONEAe verve ONE WORD O 
333 004644 000000 CHEK WORD 0 

99S 005067 177770 MULI: CLR ONE CLEAR 2 STEPL 
dep esess oSte? 177265 CLR SRI 
997 OO45S6 00S0E7 177762 CLR CHEK 
998 004662 505000 CLR AC CLEAR AC 
999 Doves 1 TST “MQ 
100° 5 100002 BPL +6 
1001 004670 005167 177750 COM CHEK 
1002 OO4674 005702 TST R2 
1003 004676 10°02 BPL +6 
1004 004700 005167 177740 CON CHEK 
1005 OO4704 012767 177760 177726 MOV 8-16. CONT | s INITIALIZE COUNT 
1008 71 oee701 100000 CMP #100000, . 

1008 GOM720 OOS702 et OR 
1009 04722 100023 BPL STEP? 
1010 OO47e4 010200 MOV 

12 004730 DOCeML ee A 
1013 O04 005001 CLR MQ 
1014 004734 006000 ROR “AC 

| IDE OON7HO DONS! BROKE? 
1017 004742 e272 100000 CNXT: CMP #100900, Re 

! 1013 GEN7es | BOSPOL i 
1020 004752 100007 BPL STEP2 

| HS Bass Biel ei 
| 1003 OER CoN cLe 

1024 004762 005001 CLR MQ 

1boe bode Goeool ROR “HG 
1027 004770 000435 BR DONE? 
1028 77 105067 177645 STEP2: CLRB ONE+I 

| 1029 7 000001 177636 BITB 81, ONE 
1030 1 BEQ +6 

| 1031 005006 105167 177631 COMB (ONE +1 sCOMP ONE+1 IF 2=1 
1032 005012 1 00000! BIT #1,.60 
1033 001 BEQ af 
1024 105167 177617 COMB +1 COMP ONE+1 IF R1 IS 000 
1035 105767 177613 TSTB ONE #1 SIF THE LOW ORDER BIT IS THE SAME 

| 1036 005030 001406 BEQ = STEPY ;AS 2, GO TO STEPY 
| MAINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACYI1 27(732) @21-JUN-76 13:39 PAGE ed 

DCOQKAC. SRC MULTIPLY AND DIVIDE ROUTINES 

1037 005032 03e701 00000! STEP3: BIT #1,.MQ 
Le ee 



1038 005036 001002 BNE HOe 
1039 005940 060200 ADD R2..AC 
1040 2 oo0040l BR + 
1041 O44 160200 SUB R2. Ac 
1042 005946 006200 STEPH: ASR At 
1043 b05059 00600} ROR MQ 
1044 106167 177564 ROLB = ONE 

1046 OOSOS6 O0S267 177556 STEPS: INC CONT 
1047 005062 001343 BN STEPe 
1048 905064 00S DONE2: TS ~AC 

13 Geos BLAS srr ay ie, {pep Beenty epabe BRI CON 
1052 005076 005700 TST AC 
1053 005100 100003 BPL "+8 
1054 005102 OOS4O! NEG “MQ 
1055 005104 605500 ADC “AC 
10S5 005106 005400 NEG “AC 
1057 005110 OO0040S BR Ove 
1058 005112 005700 DONI: TST “AC 
1059 OOS114 100403 BMT "+8. 
1060 005116 OOS4O! NEG “MQ 
1061 005120 005S00 “AC 
1062 O0Sie2 005400 NEG “AC 
1063 005124 002: TST “ac 
1064 005126 001412 BEG 003 
1065 005130 Gee700 177777 CMP #-1,.AC 
1065 005134 OO1011 pou 
1067 005136 005701 TST MQ 
1068 005140 100403 BNI "+8. 
1069 005142 052767 000001 176772 BIS 81,SR1 
1070 005150 000167 177432 IMP DONE 
1071 005154 005701 p03:  =‘TST MQ 
1072 005156 100003 BPL "+8. 
1073 005160 052767 000001 176754 DOYX: BIS $1.SR1 
1074 005165 000167 177414 004: JMP DONE 

1076 
1077 005172 000000 ACX: 0 
1078 005174 000000 "MQX: 0 

1080 ococo1 END 

MAINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACY11 27(732) 
DCGKAC . SRC CROSS REFERENCE TABLE -- USER SYMBOLS 

AGAIN 002134 $s5 Sols 

RREA 003666 364 387 410 433 455 
651 656 8028 

RYS 004134 830# 832% 833% 847% 848 
BAD 003544 383 386 401 404 7738 
BEGIN BOS 328 3548 
BELL = 3508 552 609 
CHEK 004644 9938 §6©=6997# »=61001% = 1004# 1050 

003652 356% 359% S44# S45 S46 
CNXT Cie ds 10 10178 
CONT is 100S#  1046# 
COUNT 004140 6668 875% 903 915# 938% 
CRL 003245 7168 
DISPLA= 177570 3388 S45# 
DIVI 004146 374 332 508 8718 
DIVL 004162 872 7S 

;ADD MULTIPLICAND IF MQ IS EVEN 

;SUBTRACT MULTIPLICAND IF MG IS COD 

;GO TO STEPe IF NOT 16TH PASS 
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480 

851% 

551% 

S40# 

501# 502s S06# 517 

bes 

7988 

941 

$18 $19 647 



DIVP 02610 
OlVZ 002674 
DOIT O0e0be 
DONE 004606 
DCNE2 pose! 
DONX S66 
CON!  O0Sil2 
02 005124 
003 00siS4 
04 005166 
D04X 905160 
EQ? 002172 
ERCNT 003654 
ERNG ee 
ERRORS 
FRID 00 
ERIM 003101 
ER2 003122 
FERPA 3=-« 3126 
ER3 003132 
ER3A 003145 
ER3B 003152 

Ble ERE peaons 
ER? 003226 
EI 003326 
#4 003325 
E3 003346 
Fy 003361 

fe aS 
FLOM ride 
GO 001060 

HINUM 003650 

HLT = 104400 

HLTAD 003054 
ICINT 007336 

MAINDEC-11-DCQKA-C 
DCQKAC. SRC CROSS 

ICNT 001000 
ITER 001250 
KIT 
LAD 003655 
LOCX 001720 

LONUM 003646 

mu CO4G46 

NOH poouee 
NOHEAD 003040 
NOTY 002332 
NXT 004636 
OF LW 004420 
OKI 001164 
ONE 004642 
OVR 002 

629 
65 

6468 

7068 
7078 

424 
S30 
6918 
5988 

Ide 

611 689# 

7998 

489 S20 
S61 

392 397 
786 7348 

427 on be | 

V RANDOM EXERCISER MACYI11 27(732) 

aa
 

SR
 

w
r
e
 

o
n
e
 

o
t
 

ea
e t

s 
B5
8 

S77 

6028 
603 

1028% 

TABLE -- USER SYMBOLS 

581 $91 

60S 7978 

3 7htle 
429 4328 

9348 

1029s: 1031% 

7968 
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S98#  60c# 

33 333, 463 S01 

451 4548 = 4176 4798 

1034# 1035 1044s 

474 

S03 

S14 

636 

493 

S06 

5178 

640 

496 

S07 

665 

499 

633 



PC =°.000007 

PRINTR 003776 

PRINTS 904 
PSOFT 002726 
RANDOM 003420 
RTIX 002036 
RO =%000000 

Re =7000002 

RY =%000004 

RS =700000S 
SAVLAD 002344 
SCOPE = 104000 
SECI 002716 
SECO O02eSE2 
SER 003056 
SINE 004144 
SP =7%000006 

SR1 004142 

TEP] OO04210 
STEPIO O04364 
STEP11 OO4SO4 
STEPe 004772 
STEP3 005032 
STEPY O0S046 
STEPS 005056 
STEP6 004316 
STEP8 O04346 
STEPS 004430 
STP9 1004370 
SAR Ss =:« 177570 
SW10 = CQ2000 

MAINDEC-11-DCQKA 
DCQKAC. SRC 

S11 = 004000 
Sule = 010000 
SWi3 = 020000 
SW14 = O40000 
TAO 003642 
TEMP 002202 
TIMES 003664 
TLOC 003644 
TRPB 002204 

TTY  =7009003 

368% 374% 

S20# 569% 

662% 666% 
787% 789% 

641 644 
ree it 

ees 
7398 

SS4# 620% 

373# 392% 

871 886 
1039 1041 

387% 390% 
853 858s 
926% 927 
604 
432 4S4 

880# 898% 

3% 413% 
876# 934% 

1020 10288 

91S8 

972 
$35 549 

MUL - DIV RANDOM EXERCISER MACY11 
CROSS REFERENCE TABLE -- USER SYMBOLS 

624 

472 497 

591# 633% 

678% 681% 

575 

27(732) 

528 

636% 

684 

433% 

436% 
98e% 

579 

el-JUN-76 

S64# 

640% 

774% 

393% 

592% 

676% 
935% 

657 

746% 

924 

58S 

13:39 

565% 

643% 

777% 

909 

461% 
996# 

S34 

PAGE 28 

647% 

780% 

634% 

682% 

752% 

957 

483% 

912 

472 
1069% 

607 

570% 

6S1# 

783% 

417% 

637% 

685s 

669 

7SS% 

969 

742 

923 

486% 
1073% 

Yue 

641% 

770% 

672 

758% 

971 

74S% 

948 

497 

8le 

464% 

644% 

775% 

679 

760% 

1002 

750% 

S23 

66S% 

813% 

Y
=
 

1008 

764 

674 

814 



TYPE = 000004 

2 004136 

SENCAD O02124 

= 905176 

-AC =7900000 

-ACX 005172 
EMT 002206 
ET 002414 
.10T 003710 

-MQ@ = =700000! 

.MQX 005174 
-SR1 001S22 
. SR2 C01620 
-SR3 001762 
. TRP 002372 
. TRT 003640 
TYPE 003660 

MAINDEC-11-DCQKA-C 
DCQKAC. SRC 

DUMP 3518 
780 

NUMBER 3518 
PRINT 3518 
SCOPEX 3518 

UMP 3518 
TYPEM 351 

314 
SS2k $S3 609% 

827 

590 

677 

er 
323 

446 

S348 

887 

958 
1068 

384 

482% 

762% 

984 

1022 
1065 
442 

376 

517% 

780 

1015* 

445 

610 

$93 

893% 

1019 

460% 

649% 

MUL - DIV RANDOM EXERCISER MACY11 27(732) 

639 643 

476 

476 
684 

CROSS REFERENCE TABLE -- MACRO NAMES 

647 

514 

774 

681 

839% 841+ 843% 

610 639 635 b4e 646 

£83 773 776 779 782 

891% 89S 44% 947% 950% 

3278 3518 358 382 385 

467 470 473 492 495 

ble 688 7388 818 831 

896 900 908 911 916 

968 978 981 1000 1003 

394 402 415% 416% 419 

49) S04 509 518% 519% 

769% 777 878 883 B94 

971% 974 975% 977 980 

1039 1041% 1042% 1048 1052 

466 484% 491 509* S2e 

388% 395 333 422 445 

681 740 744% 748% 753% 

Geexe 929 932 963% 965% 

1021 1024 1026% 1032 1037 

469 48Se 494 510% S25 

650 7988 
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656 661 664 668 671 

650 

7e5 

975 

1043# 

671 

678 

653 

728 

953% 

403 

S23 

849 

928 

1033 

439% 

678 

901% 

998% 

1056# 

10778 

469 

797% 

976% 

1054 

10788 

681 

101 

777 



Me ee - 

MAINDEC-11-DCQKA-C MUL - DIV RANDOM EXERCISER MACY11 abe 21-JUN-76 13:39 PAGE 32 
DCQKAC. SRC CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

ROC 753 7$S 7S7 758 760 763 1055 1061 

ADD 390 483 S44 568 7S2 754 736 753 761 762 Bee 
ASL 747 
ASR 1042 
BCS 308 ; 

BEQ 380 382 385 398 400 403 420 423 426 443 446 

492 495 498 Se3 S26 529 S47 SSS 578 S84 604 

igs 6S 81S BH 849 8% 96 916  W2 92 968 
BGT 582 
BIC 565 S70: BRB 
BIS 5390 934 979i BZ 10891073 
Bisa «B50 
BIT 535 Suh SbhCC‘ié‘sS?S:—C(iéS7Q.—i‘iSHSC iO? isiAHCGRBCé 
BITB = «B16 1029 
BLE 933 
BMI Bx0 91028: 93G—'—s939—S1051 = 1059S 1068 
BNE 358 $3 S50 567 576 S80 S58 619 625 629 660 

a4 0 Bve 0H 2D HL 7B BH 8BGCSCi«éO?:—Ss«1BS «1038 
BPL 9 818 879 884 887 913 925 6 49 955 

1009 «102010531078 
BR 45 490 Sel 638 645 658 663 819 831 837 900 

1016 1027 1040 )=—1057 
cLe 2  %4Y ole 1023 
CLR 35 405 S34 S51 S972 ™HGC(itiBRC7GSC«SK?7?”_—Cts«éBL 

938 1013 1024 
CLRB B38 BSE HY «1028 
CNP 357 38429 eS HDL HH 

687 823 853 303 S41 1006 1017 1065 

COM $37 926 1001 1004 
COMB 880 88S 888 899 947 950 956 989 1031 1034 
DIV 463 488 $19 
EMT 339 
HALT 313 596 
INC 602 615 689 750 891 915 %e2 963 1046 
INCB 847 851 
I0T 330 
JMP 328 S48 S61 613 917 1070 1074 

JSR 365 368 374 383 386 393 401 404 417 440 464 

557 589 $92 623 634 637 641 644 648 652 657 
675 679 682 685 775 778 781 784 787 

MOV 384 356 359 360 361 362 364 366 367 363 370 

377 387 388 389 392 334 395 396 410 411 412 

435 436 438 45S 456 457 459 460 461 480 481 

825 

449 
608 

1030 

634 

688 
1047 

958 

911 

983 

S22 

489 

662 

371 

413 

482 

901 

467 

612 

1033 

659 

751 
1066 

981 

931 

995 

SeS 

S0S 

666 

373 
41S 
4B4 

971 

470 

617 

1036 

1032 

824 

1000 

970 

996 

$81 

508 

669 

375 
433 
485 

1034 

473 

624 

1049 

1034 

esa 

1003 

972} 

997 

618 

520 

672 

376 

434 

486 



743 

503 S04 

598 599 

668 671 

766 767 
835 858 
609 649 

1022 10S4 
SS 559 

839 841 843 893 894 

MAINDEC-11-DCQKA-C MUL _- DIV RANDOM EXERCISER MACY11 27(732) 
DCQKAC. SRC 

ROLB 840 
ROR 1014 
RORB 907 
RTI 600 
RTS 569 
RTT S41 
SEC 892 
SUB 627 
TRAP 340 

TST 373 

905 
1008 

TSTB 814 
ASCIT 701 

ASCIZ ss4 
73! 

-BLKW 861 
- ENABL 296 
END 1080 
EVEN S94 

LIST 296 
S34 

MACR 3$1 
MACRO 351 

«NLIST 296 
S94 

REM 1 
- REPT 313 
» SBTTL 296 
- TITLE 295 
. WORD 865 

ERRORS DETECTED: 
DEFAULT GLOBALS 

*#DCOKAC DCQKAC/SOL /PAGNUM/CRF =DCQKAC. SRC 

0 
GENERAT 

RUN-TIME: 3 6 1 SECONDS 
RUN-TIME RATIO: 136712=10.8 

B44 898 
1025 1026 

690 829 
770 789 
790 

969 1041 

397 339 

ge4 927 
1048 1050 
845 848 

696 639 
737 

351 406 
739 830 

351 406 
733 830 

406 429 

867 868 

Qe: 0 

902 
1043 

853 

451 

991 

1044 

874 

S77 

932 
1058 
895 

703 

429 

429 

476 

992 

CROSS REFERENCE TABLE -- PERMANENT SYMBOLS 

935 

583 

94S 
1063 
909 

704 

432 

432 

S14 

993 

922 

988 

594 

954 
1067 
9le 

706 

451 

451 

$32 

965 

21-JUN-76 = 13:39 

603 

957 
1071 
948 

707 

454 

4s4 

575 

PAGE 33 

611 

977 

951 

709 

476 

476 

607 

686 

980 

960 

713 

479 

479 

739 

871 

983 

967 

71E 

514 

514 

930 

878 

985 

1035 

725 

517 

517 

863 

S45 

651 

744 

821 

883 

999 

727 

$32 

S32 

ss 

6S 

74 

82 

ng 

100. 

729) 

575 

575 

ee eee ee we oe 
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