Ruts Winglow's

1. IDENTIFICATION (7,51./_/;7)
Lt MAINDEC 701 Digiral ~ 7= 54-M

1.2 POP=7 Instruction Test

1.3 3/11/66

7’? /CKMé e Hf»h /;LCMZ‘W %xwm
Q /W)i/ﬁ\ ‘fé )( / wn‘.}

) PO / AP
o et | 7‘9 gpemy Gt 7, wxtrd 507, @—/{7 TRAF o FF,

2. Kepp A [ upree coxe mickevpi Nk AT toc
3. Kenw N RIM cogpEl n vpRER K

4 - .

7. PUT Masmpee 70b in RelpcE, START AT

3NTIT wtn exy, Sw,  LowM,
7. SIART  PBM AT gmy70 —

Mike  RBuUN WV T ,rﬁLT MA= ,22‘5@( ama(
AR 2 JR0000 = TS 5 yoMA L —

ANY O'!i/e-f&'h’rﬂr 1S ABMOR MAL ~



Digitai=7=54=M

Pags 2
2. ABSTRACT .

lnstruction tast is 9 sequencs of fourteen progroms which t ests the opsmtion
of all POP-7 Instructions excep? the iOT group. Indirect addressing and sutematic
indexing are also chacked. ADD, TAD, ISZ are checked with random numbers os wall

as noise pottems.

The progrom tope is supplied ik

3, REQUIREMENTS

3.1 Storoge
The progrom occuples io@:aﬂcm of core storage.
3.2 Subprogroms ond/or Subroutines
The sntire Instruciion test consists of 14 individual tests which are described fuily
in the following sections.
3.3 Equipment
Standard POP~7

High Speed Reader and/or Teletypa 33/33,
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4, USAGE Pogs 3
4.1 Looding ;
1) Load MAINDEC 701 progrom tape Into reader. -
2 ' FER-Tmttcher RIM Lodoa
-3) ‘
£) Program will read into core and cofnputcr will hait,
4.2  Coliing Sequence {Not Applicable)

4.3 Switch Settings -

Switch ' Setﬁng . Function

ACSg-17 nen-zero . A non-zero AC is essential in the second test {PRZ) 1o

the testing of the OAS instruction.

ACSg . 1 Causes current program to iterats,
B Causes program to give way to the next in sequancs.
ACS17 ! Causes series of test programs to be repeated from the

beginning automatically,
A - Causes a halt 10 be executed at 2623 signifying
the end of the test series. Pressing CONTINUE causes

the series to be repeated from the beginning.
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Foge 4
A4 Srart Up and/ or Endry .
1. Set the AGCUMULATOR SWITUN REGISTER (ALS) to wome noa~zem stnts,
2. Sot ACSH and ACSTY o8 deslred (e para. 4.3)
3. Sot ADDRESS SWITCH REGISTER (ADS) ro 178, Press 3THRT,
4. F‘ %‘%mily, four HLT instructions wi.ﬂ be encountered In suceasddon raquiring  that

the opertor prass COMTINUE elier examining the contants of the AC snd LINY, subismguant
to each HLT, Pressing COMNTINUE oftar axacution of the fousth HLT couses tha computer
0 bagin ¢ycling through the first test in the series.

The code involved In this series of MLTY% i3 a5 follows:

=
170 HWLY /Test of HLT instruction. AC should = 8, m L-?’? |
171 CMAICML  /Changs state of AC and LiNK., e ~ oAl ?}5@’(,\ (VL
72 LY JAC should = 777777, LINK should = 1. &

73 sPA

74 CLACLL

B /AC and LINK should = 8, If ACR777777, SPA fulled.

176 SPA

77 HLY /SPA failed.
28 OAS'HLY /AC should = CIACS).

LN B N
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¥

Srweution of CAL folled ‘o praserve the LINK, Pres
CONTIMUE b ignore srmor. Restos g boe 2544 Mman

tu repeat the CAL,

o e

T

Buscution of CAL foiled 1 save the PO, Pros OO0 Tirdish

T

roignore ervor, RKestor ? b 5&: 348 (PRI3) 1o repent the TAL.

¥ox s

o

Execution of CAL Builed to clear bits T~4 of Ine, 20 Frass

in e ssasarani

ﬂi\a‘lii‘sm to dgnore eror. Resrart ab Lo 2546 (PR3 1

ﬁ*‘ﬂfzmi tha DAL,

oA s

This fs thn fest For HLT. AC and LIMK shoutd = o,

i

pransing LTARY has foiled i clear AC and 1IN, Poass

CONTINUE Af el LINK = 4,
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4.5 Evon e Usage {oontinued) Paga 6
Progrmsin C{MA) Cause and Remadial Action
PRY 172 This i @ preliminsey-test of CMA and CML,  1F AC = 777777,

e

e

o CMA failed. If LINK 5 1, CML failed. In either coss,

restart at 170, 1f AC = 777777 and LINK = 1, pras

. CONTINUE,
Prg 175 1f AC,dhd LINK =, press CONTINUE. If AC = 777777,
%ﬁmfi;d; restort at 174,
T
PR 177 SPA failed, Restart at 17¢.
PRE 200 " Test for OAS, If AC = C(SR), press CONTINUE. if not,
" restart o178,

PRA 204 - JMP failed to jump. Restart ot 203,

PRE 215 - ISZ skipped on negative result, Restert ot 214,

PRY 234=223 ISZ forced 2,3,4,5,6 or 7 to the PC. Restart ot 214.

PRE 225 ISZ failed to skipron & result. Restart at 214,

PRY 227234 I5Z forced 2,3,4,5, 6, or 7 to the PC. Restart at 21,

PRE '23? I5Z skipped on non-zero positive resit. Resturt ot 218,
PRY 248245 ISZ forced 2,3,4,5,6 or 7 to the PC. Resturt of 218,

PRI 257 MNOP skipped. Restart ot 253,

PRI 20-265 NOP forced 2,3,4,5,6, or 7 to the PC. Restar? at 253,
PRl 27 SKPiciled to skip. Restart ot 253,
PR 27124 SKPforced 2,3,4,5,6 or 7 1o the PC, Restart ot 153,
PR 302 LINK=1, CLL foiled, I LINK= ,ﬂ, SNLfaiiad

R Restarr ot 253, ‘
PRI . ' 303~318  SNL foreed 2,3,4,5,6 or 7 1o the PC. Restart at 253,
BRI 312 SZL failed to skip. Restart ot 253,
PRI 332 SZiforced 2,3,4,5,6 or 7 to the PC. Restart at 280,

#RY U WLINK = 1, SNL fallad, If LINK ==,6, CML failed,

Restart ot 253,



4.5  Erors in Usage  (continued) Digital =7 54~M

Page 7
Frogrom C{MA) Cauzs and Ramadiol Action
PRY 326~333 SNL forced 2,3,4,5,8 or 7 to the PC. Resinrt of 253,
PR 336 NOPskipped. Restert ot 253,
PR1 337344 NOF forced 2,3,4,5,6 or 7 to the PC. Restart ot 253,
PR} 347 WLINK =1, CLL failed. I LINK = §, SZL failed.
Restort at 253, |
PRY 351 - 354 SZL forced 2,3,4,5,6 or 7 to the PC. Restart at 253
PR} 342 WLINK =i, 5ZLfalled. fLINK =, CML fuiled,
o RewoRSTER.
PRY w3-a7  SZL forced 2,3,4,5,6, o 7 1o the PC. Restart ot 250
PRI 373 WLINK = 1, SNL folled. 1 LINK =&, STL foiled.
Rmmﬂ at 253,
PRI W5 -482  SNL SN forced 2,3,4,5,5 or 7 1o the PC. Restort at 253,
PR1 4536 if AC *,ﬂ, 5ZA failed. Otherwise, CLA foiled, Refkm at 253,
PRI 416 - 415 SZA forcad 2,3,4,5,6 or 7 to the PC. Restart of 253,
PRI TTTTTiE NOP skipped. Restart ot 253,
PRY - 421~ 426 NOPforced.2,3,4,5,6 or 7 to the PC. Restart at 253,
PRI 432 FAC =g, CMA failed , Otherwise, SZA failed.
Restort at 253,
PRI 433 « 44 SZA forced 2,3,4,56 or 7 1o the PC. Restart at 253,
PRI 444 I AC =8, SZA foliad. Otherwise CLe and,/cr CMA failed.
Restart at 253, ,
PRI 446 =458 SZA forced 1,2,3;4,5,8 or 7 to the PC. Restart cf 253,
PRI 457 If AC=p, SZA failed, Otharwise CLA folied,
Restart at 253,
PRI 461 - 464 SZA forced 2,3,4,5,6 or 7 1o the PC, Restart at 251,
PR 471, WAC =8, CMA foiled. Otherwise SMA failed,
Resﬁﬂ' at 253,
PRI 473 ~ 554 SMA forced 2,3,4,5,6 or 7 1o the PC. Restart ot 253,
PRI 503 NOP skipped. Restart ot 253. »
FRY 5&4 = 51 NOPforced 2,3,4,5,6 or 7 1o the PC, Restart ot 253,
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Pagn & ‘

4,5 Eorors in Usoge (cmﬁnued)‘
?mgm CAAY Cause and Remodial Action
PRI 518 AC =, SMA failed, Otherwise CMA faited.

Resrart ot 253, .
PR 510~ 523 SMA forced 2,3,4,3,8 or 7 to the PC, Rastart at 253,
PRl 525 SPA failed. Restart ot 253,
PRI 57 - 834 SPA forced 2,3,4,5,6 or 7 to the PC, Resturt at 253,
PRI L FACag, CMA failed. Otherwise, SPA falled.

Restart at 253, '
PR 541 - 546 SPAforced 2,3,4,5,6 or 7 to the PC. Rastort at 253,
pai 551 FAC =4, SZA foiled. Otharwise CLA foiled,

Restort ot 253,
PRI 583~ 568 SZA forced 2,3,4,5,6 of 7 to the PC.

Restart ot 253,
PRY 544 564 IFAC =8, OAS failed. Otherwise SNA failed.

{(be sure that ACS hold non-zero number)

Restort 1 288~
PRI 566-573"" SNA forced 2,3,4,5,6 or 7 to the PC. Restart ot 253,
PR2 631 IMS ot 827 failed to jump. Restart ot 621,
PR2 64 JMS ar 3873 failed to increment operand oddress (Y} in PC,

‘Restart ot 621,
PR2 642 = 847 JMS m:%?:i incremented operand address (Y} 2,3,4,5,6 or

| 7 times.. Restart at 621,
PR B JMS at 3673 failed to preserva LINK. Restart ot 621,
654 . JMP 1 at 653 failed to jump. Restart ot 652,
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Emvors in Usage

Digitul-7 544

. P 4
{continued) age 7

Progrom

CMA)

Lause and Remedial Acrion

PR3

PR3

PR3

FR4

PR4

682

673

7

786

722
734
s
744
757

741

XOR of 777777 invo 777777 failed, AC indicotss bits in
arror, Restart at 657,

XOR of 8 into BBAHP fatled, AC Indicates bits in
error, Restart at 663,

XOR of 777777 into 50000 falled, AC Indicuies bits In

error, Restart at 667,

XOR of B80008 inte 777777 foiled. AC Indicates bits In

emor. Restort at 674,

XOR of B70787 into BO08T into 787876 failed. AC indi-

cates bits in error, Restort at 781,

~ XOR of 787078 into SEA0B0 into B78707 foiled. AC indl-

cates bits in amor. Restart ot 787,

XOR of 333333 into BO0000 into 444444 falled. AC indi=
cotes bits in error. Restart ot 715, ’

2(&3 of 444444 inro 290000 into 333333 Failed. AL indie
cotes bits in error, Restart ot 723, .

XOR of 525252 into BAAAAA into 252525 failed. AC indi-

vates bils in error, Restart ot 731,

XOR of 252525 into SO inte 525252 talled. AL indie

cotes bits in error. Restart ot 737,

2AD failsd to skip when comparing SO0 and 777777,
Restort ot 755,

SAD failed to replace C(AC) which Initislly contuined
.
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_ ‘ 16
4.5 Errors In Usage {mtlgmod) Page
Program Ci{MA) Cause ond Remadial Action
PRA 765 SAD skipped when comparing equol numbers g7rTn,
- ‘Restart at 76'2.""
PR4 778 ~ SAD Failed 1o ?cpéage C(AC) which initially contoined ?7?}’?75
Restart at 762,
e 77e SAD failed 1o skip when comparing 525252 and 252525,
Restart at 771,
PR4 1900 SAD failed to replace C{AC) which initilly contuined 525252,
Restart ot 771, '
PRA 18ds SAD skipped when comparing equol numbers (525252).
Restart ot 1991,
PR4 1811 ~ SAD foilad 10 rep!&ce C{AC) which initially contained 525252,
PRS’ 1425 SNA failed on AC = #figsgs,
PRS 143 SNA failed with AC17 sat. Restort ot 1922,
PRS - 1833 SNA failed with AC16 set. Restart at 1822,
PR5 1436 SNA failedwith AC15 set. Restart at 1922,
PR5 1841 SNA failed with AC14 set. Restart ot 1822 )
PR3 1844 SNA failed with AC 13 set. Restort ot 1822
PRS 1847 SNA failed with AC 12 set, Restort ot 1622
PRS . 1952 ~ SNA failed with AC 11 set. Restart ot 1422
PRS 1855 _ , SNA failed with AC 10 set. Restart ot Y922
PRS 1864 - SNA failed with AC 9 set. Restort at 1922
PRS 1863 SNA foiled with AC8 set. Restart ot 1422
PRS 1866 SNA failed with AC 7 set. Restort ot 1822
PRS 1971 SNA failed with AC6 set. Restart af - bA22
PRS 1974 . SNA foiled with AC 5 set. Restart ot 1922
PRS ‘ 1977 3NA foiled with AC 4 set, Restart ot 1822
PRS 1182 ‘SNZ failed with AC 3 set. Restart at 1422
PR3 1185 SNA failed with AC 2 set, Restart at ig22
PRS Mg SNA failed with AC 1 set. Restart at * 1922

PRS . 113 SNA failed with AC i set. Restart at 1922
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4.5 . Ervors In Usorge {continuad)
ST Page 11
Frogrm C(MA}  Couse and Remedial- Action

PR nw LAC, of A0B into BORH falled. Rastors of 1124
PES 1134 LAC of 777777 into 00000 failed. Restort of 1124,
PRS VML LAC of 777777 into 777777 folled. Restart ot 1135,
PiRd 1145 LAC of BB Into 777777 folied. Restort at 1142,
pRé N LAC of 252525 into 525252 failed. Restari-as 1146,
PRS 11861 - LAC:of 525252 into 252525 failed. Restart at 1154,
PR& . 67 LAC of 278707 into 787878 failed. Restart at 1162,
PRS N5 LAC of 787878 into B78787 falled. Restart ot 1178,
PRS 128 T CLAC of 444444 iove 333333 falled. Restart of 1176,
PRS 1211 LAC of 333333 into 444444 failed. Restart at 124,
PRS e DAC of Bifiplifailod. Restart at 1212,

PRG 1223 DAC of 777777 into HE0R%0 Tailed. Reshact at 1217,

- PR6 1238 DAC of 777777 inte 777777 folled. Restart at 1224,
PRE 1235 DAC of 00808 into 777777 foiled. Restart ot 1231,
PRS 1242 DAC of A00808 into SR00B0 failed. Restari ot 1236,
PRS 1250 DAC of 525252 into BABHIM failed. Restart at 1243,
PRS 1256 DAC of 252525 into 525252 folled. Restart ot 1251,
PRS 1264 DAC of 525252 into 252525 fuiled. Restart at 1257,
PRS 12772 DAC of 787078 into 525252 failed. Restort ot 1265,
PR& 1388 DAC of 70787 into 787870 failed. Restort ot 1273,
PRG 13 DAC of 787076 into B78787 failed. Restart ot 1381,
PRS 1314 DAC of 333333 into 787678 failed. Restart ot 1367,
PR6 1322  DAC of 444444 into 333333 failed. Restart at 1315,

PR6 1334 DAC of 333333 into 444444 failad, Restert ut 1323,
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4.3 Errors in Usage {continued} Page ¥ 1
Program C(MA) - Couse and Remadial AcHon
PR7 1345 DZM foiled ro clear the bits indicated in the AC,
' Restart at 1348,
PR 1351 DZM ser the bits Indicated in the AC, Restart ot 1344,
PR7 1asg LAW antered defer cycle. Restart ot 1352,
PR . 1364 LAW 7 foiled. AC =Tesult. Restort at 1352,
PRZ 1373 LAW entered defer cycle. Restort ot 1355,
?’R? =Ky LAW g iaﬂg&} AC = result. Restart ut 1363,
PR 14 LAW antered defer cycle . Restari at ?e{m.
FRY 1412 LAW 17777 foiled. AC = resuin. Restort ot 1448,
PR? 421 LAW entered defer cycle, Restort ot 1413,
- PR¥ 1425 LAW 17777 failed. AC =result, Restart ot 1413,
PR7 1436 LAC | of 777777 into S00000 foiled. AC = rasult, Pestart ot 1426,
PR? 1444 DAC lof 777777 into SA0008 failed. AC P resuit, Restart or 1457,
PR7 1452 DAC | oltered operand register. Restort ot 1437,
PRS 1512 _)_(g}‘faﬂady %o exscute the one cycle. CML, Restart ot 1567,
PRE 1514 XCT failed to exncute the two cycle IMP. Restart of 1513,
PRE 1516 XCT failed fo exscute JMP comrectly. Restart ot 1513, )
PR8 1522 " XET Tailed to axecute the three cycle JMP i, Restort at 1517,
PRB 1524 XCT failed to axecute JMP | correctly, Restart ab 1517,
PRY 1539 XCT fuiled 10 executs on XCT. Restart at 1525,
Br8 . 1532 ZALY failad to execute XCT correctly.Restort ot 1525,
PRS- 1547 LAC | via Auto index 10 failed, Restart ot 1544,
-PRB 1553 mvia Aute Index 11 failed. Restort at 1558,
PRE 1557 LAC | via Auto Index 12 failed. Restort at 1554.
PRB 1563 LACT via Auto index 13 foiled, Restart ot 1548,
PRE 1567 [ACT via Auto Index 14 foiled. Restort of 1564,
PRS 1573 LACT via Aute Index 15 failed. Restort at 157,
PRY. 1577 UAZT via Auto Indsx 16 foiled. Restart at 1574,
PR 1683 EACT viu Auto index 17 failed. Restart at 1684,
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4.5 Errars in Usage {eontinued) . Poge 13
?mgmm - CiA) Couse ond Remadial Astion
PRY 1654 AND of 777777 and T77777 folled. AC = result.
: Restant of 1658,
PR® . 1688 - AND of F77777 ond (B0 foiled. AC = result,
| Restort ot 1655,
R 1678 - AND of two identical numbers failad. Number concemed found
et dig7, AC= result, Press CONTINUE or restart at 1871,
g 2074 Rotats failed. Rotote in truction concemed in AC, Press
CONTINUE for futther data, .
PRig 20477 . . ..Ra?éi‘g'fuiiud. AC end LINK display their conditions balfore
| the rotate. “Press CONTINUE for further duta.
PRIB 2184 Rowre folled, AC and LINK disploy their conditions after
| the rotate. . Press CONTINUE to resume testing.
- pRIg 2135 RAR followed by RAL left LINK altered. Number rotatad

in 4187 . LINK wos initiolly B, Press CONTINUE or
rextar! ot 2134, '

PRAS 24 The number In 4187 did not survive o RAR, RAL. Ressit
in AC. Press CONTINUE or restart ot 2127,
PR1Z 2144 RAR followed by RAL lefi LINK altered. Number retated

in 4107, LINK wos initially 1, Press CONTINUE or
restart ot 2134,

PRIE 215t The number in 4107 did not survive o RAR, RAL, Reswlt
in AC, Press CONTINUE or restart ot 2127,
PRIf 2152 RAR failed to move AC Jight. Press CONTINUE .

PR1g 283 ~ RAL fuiled to move AC left, Press CONTINUE,
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PRYIT

4.5 Errars In Usoge Jeontinued)” -~ Pegeld ..
Frogram C(VAY ~Covss and Remedial Action
PRIV 7 21 . ADD falled an XOR function (7870 + B8R,
o * Restart ot 2174 or press CONTINUE,
BRUL 247 ADD follsd an XOR funcilon (876787 + 787070).
. " Restart at 2202 or press CONTINUE, '
PRI 215 ADD failed sn XOX funcion (444444 + 333333).
o | ' Restart of 2218 or pross CONTINUE.
PRI 228 ADD failed an XOR function. (333333 + 444444), |
: _ Restart at 2216 or press ﬂON‘i’!NUE.
PRIT - 281 ADD foiled en XOR function (525252 + 252525),
. o Restart 2224 or press COMTIMUE.
PRIY . 2285 ADD folled en XOR function (252525 + 525252),
' Restort ot 2232 or press CONTINUE,
PRIV 2244 ADD failed o comy function (525252 + 525259).
R Restart ot 2237 or press CONTINUE.
PRI, - AT 2252 . ADD failed @ cérry gncﬁon (333333 + 333333).
e " Restort ot 2245 or press CONTINUE,
PRI . 266 ADD foiled 6 camry function (67357 + _?73567),
. L7 Restartat 2253 or press GON‘E’?NUE. T
PRYI 2266 - TAD = carry functlon (525252 + 525252)
| . Restart ot 2261 or press CONTINUE, "
PRI} .24  TAD foiled o camy function (333333 + 333333).
| ‘Restart ot 2267 or press CONTINUE.,
PRYE B2 TAD failed o carry function (673557 + 673567),
o '  Restart at 2275 or press CONTINUE,
- PRI 226 ADD failed attempting 671671 + 257257,
‘ Restart at 2303 or press CONTINUE.
PRI 2312 ADD of 671671 + 257257 set en 5nu§aqliy zeroed LINK,
Restart ot 2303 and press CONTINUE.
PRY1

2489 o ADD of mndm numbers failed. First hc:i? in ﬁ‘us

address dwpﬁays AUGEND in AC P;ess QQN?UWE
Secorid holt displays M){DEND° 1 Pmss Cé%ﬁlﬂ& ‘o try

@mﬁwr mmﬁbm sat.
f«?ﬂﬁ‘ﬁg ’ Y.ﬁ.n af omnelam nnmS\nm Sent dmid Peomamnd mn Bao bowls 2 aald L.,
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4.5 Errors ln Usope {contirued) Pags 15
1 Frogrom C CiMA} Couse und Remedinl Action
Mz J 2521 1SZ fallad, If AC » B, 157 Foiled 1o ;R!p,, Trnoreisa, 152
Jdast o count {compare CIAT) withCI4187).  Restart of 2511,
paie 2524 152 akipped on non~zaro rewits Restart ot 2511,
12 25346 15 foiled with random mumbser.  Expacied result in AT,
, Press COMNTINUE 1o sbiain actual result, _
PRIZ 2548 . ISZ falled with rendom number (in 1483}, Result in AL,
Presy CONTINUE or restare of 2541, v | _
PRI - 255 : IMS folled to preserve a previously set LIMK. Restart m* M:
259, , \ ;/« z !Lw A(;/\K
@ % JMS Folled to clear Y14, Restart ot 2558, | on 20
PRI13 MMZSI{E{ SMS hiie«&;@ preserve © previowsly claored LINK . Restor) ot 2362,
PRI 2573 JMS foiled ta clear Y14, Restart ot 2585,
PR3 2686 CAL foiled to jump. Restort ot 2574.
Gensrol 2823 Mot on Error Holtt Progrom halis Bsra when test serles complete

AC17=1 pravents this halt. Press CONTINUE to rapest terh saiies,
PR2 366f ~ 3662 JMS or 3732 altered PC Incomectly, Resturt oi 3732,
PR2 3663 - IMS ot 3732.failed to incremant operand address Y.
Restart ut 3732,
PR2 3665 ~ 3677 IMS ot 3732 incremented ::xpemné uddres {"!fn?,,ag-é,fﬁ,ﬁ ord
—‘ ‘times. Restart ot 3732,
PR2 KYJ ] IMS at 4%1 itered PC incorractly, Restart v 4861
PR2 37m _J& st 45961 failed to increment operand oddress Y,
" Restort af 4861, |
P2 3783 - 3718 IMS at 4051 incremented oparand address {Y1Z7,3,4,5,6 or 7
times. Restart at 4841,
PRZ 3715 AMS ot 3713 failed to jump. Restort ot 3713,
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None,

Page 16
4.5 Erors in Usage _{gontinuedy—"
Fosgrom CA] "o ond Remadial Action
PRZ 3717 JMP i ot 3716 failed o Jump. Restart at 3716,
P22 3720 - 3722 IMS 043752 altsred PC Incorrectiy, Restast at 3752,
PRZ Y4 <) IMS ot 33?52 falled to incremont operand ocdren Y,
. Rost@r? at 3782,
PR2 TTTYFS « 3731 IMS ab 3752 incramented oparond oddress(Y} 2,3,4,5,6 or 7
. - timas. Restart ot 3752. "
PRZ 3734 IMS at 3732 foiled to jump. Restort ot 3732,
FRY 3736 AMP { ot 3735 foiled to jump. Restort ai 3735.
PR2 3737 JMS ot 3713 altered PC incorrsctly, Restort at 3713,
PR2 3742 -3747  IMS ot 3713 incremented operand address(v)2,2,4,5,6 or 7
Himes. Restart at 3713.
FR2 3754 JMS at 3752 fcuh..é to jump. Restart at 3752,
PRZ 3756 JMP 1 at 3755 failed to jump. Restart ot 3754,
PRE 757 = 4026 JMP cltered PC Incorrectly. Restart at 243,
PR2 ASZF JMS at 627 failed to increment operand oddress ?.»
. Restart ot 827, | |
PR2 4A31-4f35  IMS at 627 incremented operand address(Y) 2,3,4 5,6 or7
times. Restert at 627,
PR2 4843 JMS at 4841 failed to jump. Restart at 4543
PR2 4945 JMP | ct 4044 foiled to jump. Restart at 4541,
PR2 4047 IMS at 4041 failed to increment opemnd address Y.
“ Restart ot 4841,
‘pr2 4851~ 456 IMS ot 441 incremented oprond oddress(Y)2,3,4,5,6 or 7
o times. Restort ot 441, et ‘
PR2 45463 IMS ot 4041 failed to jump. Restart at 4961,
FR2 48978 JMS ot 3675 fuiled to jump. Restart at 3875,
PR2 apr2 'JMP | at 4071 failed to jump. Restart at 4871,
5. ESTRICTIONS '
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b, DESCRIPTION

61 DISQUSSION

General

MAINDEC 701 is o set of fourteen progroms {wmbamzfi PR & m:c«ugh
PR12) dasigned o hast the operation of PDP<7 instructions. The foliowing
Instructions are bestads V
low, «li the operate group (except oas which is enly portielly tasted.), ond |
the memory raference insirvetions,
add and ?aad are the only arithmatic Instructions tested.,) tmﬁw@u mdmssmg
is s;hecked a3 Is the operation of the auto-index registers, Rardom numbers <
employed in testing the rotate gmpg isz_ond the arlthmaetic immcﬁm

ggé and . ?od_.

Maindec 701 Is designed so that it is not nacessary to ssume that ony
instruction is working. iﬂ‘& order to fécilimm usoge, an axception s mode to
this ule, The final five or six instructions of each program comprise a sequence
which is responsible for rei%e.mﬂng the current a%;e o sot number of times nnd
then sensing AC switch zero to élefenni&e if the operator desives that tha next
program be entered. Some of thase insiructions ore mot fully tested untii a
loter progrom is entered, 'ﬁle’sé se@mcm dre mot, bowever, inhsrent to the

‘m-m&» tasting pewmse and may be: reploced by o singie mp addressad to the beginning
of the following test or the current test, Maindec 701 is looded by the

i hardwore read=-in focility, te-cbvivte-tupendanoewn-omrinst o e G Bt
et tiom, |
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4. DESCRIPTION  {(contlnuad)

8.2 Examples and/or Appllestions

6.2.1  Progrom Zero (PRE)
?m@n a0 provides ¢ compiste ?oﬁ for kit and [mp ond preliminary
tests for isz, spa, eml, cma, m cla, Whan firnst sntered ot loc. 178, o
sequence of nine Instrictions s mwmam& iwelving-fronrrommat ey, This "

sequance i designed to pmvida o test for hit, o chezk-out of the ability

~ clear the AC und Link by prassing START, ond preliminary tests of the Instructions -

emo, smi, spa, clo, all end oos, The lost mentioned preliminary fzts mude
hera ond in this monner ars Intended o give o sufficlent degree of confidencs
in the cpeation of thefe instructions so that they may be safely amployed os
elements of "housekeaping” functions such cs loop counters and switch sanson,

The jmp is tested by requiring jumps, B240 to 3777, 3775, 3766, 4814,
4917 ond $218. Yhasa‘ cddresses wars chosen wo that every PC bit is forced 10
transition from fto 1, 1tof, S0 8, ond V1o 1. Each jump Is protectud by
error hits from any incorrect alferation of PC kits 15 - 17,

Upon completion of the jump sequance, the number 777776 is
succassively indexed to BO0B8Y to check isz's obllity to recct to negotive, zem, :
and positive resuits, |

| The sequences described above, sxclusive of the initlal nine Instructions
are arbitiarily Iterated li‘X}‘ 10 times. After the 100th iteration ths AC Switch

Register is checkad, If AﬁSﬁ =1, mﬁ more itenstions aras performed, If

ACSH = §, Progrom 1 is eni'ered
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&, DESCRIPTION  {continued)

6.2.2 Program One {PRY)

Progrom Ona checks operate insiructions cla, cle, ell, 2?3; skp,
sma, ol atl, 320, ond yxi and partially tests cmo, eml, 003, 3@, and spe.
Sinse on!y hit ond jinp have been completely tested prior to this time, the
operate instructions are tested for the most ﬁm’!‘ %n'ptﬂﬂ. This requires tha?
failures be determined manvally by exemination of the AC ond Link states ot
eaor halt time, All skip 3nsimc;‘§ens ore "protectad" to 2 depth of seven

ogainst excessiva incremaenis of the PC,

Tha :m? rest parfomm‘i Is of oas, and requires that the AC switches -
be ina non-2ero shate., |

Program Ona Is arblirarily iterated mm iimm; Following th@t
100th iteration, the AC Switch Register is checked. If ACSE = 1, Program

One is iteroted 100 additionat times, If ACSH = 8, Progrom Two s entared,
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& DESCRIFTION  {continved) .

6.4 Program Threa (PR3) |

Progrem Threa tesiz the XOR instructlon. The axchusive OR Is
formed sixteen times i Include all pe?!;?{%en? combinations, f?’ae follewlng
’cmﬁhieaa?ims arg employad; AC w J77777 vivith 777777, AC = ﬂéﬁﬁﬁﬁ
with 800008, AC = A00B80 with 777777, AC = 777777 with (0608,

AC = 777777 with S0008, AC?W with #78707 ., .@C mﬁ?ﬁ?ﬁ}’ with
TB7878, AC = SO wiihf ;ﬁéﬁﬁ; AC = THTHTE with G707,

AC = PEBEGE with 233333, AC = 335033 with 444444, AC = BHIEIE wirh
444444, AC = 444444 with 333333, AC = SIS with 525252, AC = 525252
with 252525, AC = G000 with 252525, and AC = 25252.5 with 525252,

Program three is orbitrarily iterated 40968 times. Followlng the  ~r—
40961h ltertion, the AC Switch Register is checked.  If ACSH = |, Program
Throe is Hterated an additional 4096 times. If ACSE = B, Program Four s

entsend.,
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6. DESCRIPTION  {zontinued)

£.5  Progrem Four (PRE)

Program Four tashs the SAD Instruction. SAD Is checked to insure that
it {1} skipe on unequal compurion, {2 does not skip on equal compariion, ond
{2) reploces the contenns of the AC afrer comparizon. Comporisons ars mads
betwasn AC = S300HY ond ??Tf‘??‘,. AC = 777977 and FIT777, AC = 525252
and 252525, and AC = 535252 and 525252,

Progrom Four s arbitrorily iterated 30’91 o thrias.. After the 100th
irewation, tie AC Switch Reglster ks checked.,

S ACSH = 1, Progrom Four s jteraied an additional 100 Himes.
HACSE = 8, Progrom Five 1 entsrad,
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4, DESCRIPTION {continued)

4.6 Progrom Five (PR5)

Progrum Five tests the operation of SNA (end indirectly, of SZA) with
acch individus! AC b# sot. Tha progrom olso provides o test of the decoder

natwork which genarotes the AC # + B level.

‘With xaros in ol bits SNA is checked to ossore that no'sicfp occurs,

© With zeres in éli bits excepr ACI7, &A is exer;uiod to skip over a;t *rvOT
halt, The seme procedurs s used with&nly AC16 = 1, then ACls.w b oshe,
and finally with only ACE = 1. |

Prograe Five Is arbitrarily iteroted EOOKI ‘times. After tha 100th

0
iteration, the AC Switch Register is chacked.

if ACSE =1, Progrom Five is iterated on additional 100 times.
¥ ACIS =8, Program Six i3 entered.
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6,  DESCRIPTION (continuad)

&.7  Progrom Slx  (PR6)

Progrom Six tasts Loc ond Dac. Lac Is tested by loading the AC with
o «nown number using the Ess:” Instruction and than checking for & eorrect |
tronsfer. The combinations smployed ore SAGGH8 looded into 10O0HS, 777777
loaded inte BA00AE, 777777 locded into m, BASI loaded Inte 777777,
252525 loaded inte 525252, 525252 loaded into 252525, M7E787 loaded into
TH7070, TBTI78 loaded Into BIETEY, 444444 looded Into 333333, ond
333333 loaded into 444444, |

Doc fx testad b,;/'using this Instruction to degoslt the contantx of the AC
into a memory location. The iocaﬁm is then checked to amsurs ¢ correct tramsfer,
Tha combinations employed ore; deposit of S808900 intoe unknown, depesit of
777777 into A0, deposit of 777777 into V7’?7777, deposit of 482608 Into
7T7T77, deposit of SHBHAG inte BEOPRY, deposit of 525252 into SASAED,
deposit of 252525 into 525252, deposit of 525252 into 252525, deposit of
787878 into 525252, deposit of Wﬁ?ﬁfl into 787878, deposit of 787878 inte
070787, deposit of 333333 into 707876, depxa.sh éf 444444 it 333323, and
dépmii of 333333 into 444444, |

Program Six is aibitrorily iterted EGOm times.

Aftar the 100th iterotion, the ACI0 Switch Register is checked,

if ACSE =1, Progrom Six is iterated an additional 100 times.
if ACSE =g, Progrom Seven is entered,
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&, DESCRIPTION  {enntinued)

) 6.8  Progim Seven

Program Seven teahs the operotion of Dzm, lew, .loc i, and Dec i,

Dam s tested to emure that it clean o location conteining ali ones

. and @ location contalning ol zeru.

Low is chacked by loading oll zeros into oll ones, all zews Into oli
xeros, oil onss inte all oner, und ail ones Into all zers, The possibility of

law causing on entry into the defer cycle is also checked,

loc 1 ond Dac i ame checked by loading oll ones into il zeros
indirectly vio « referonce register. The reference fegister iz chacked for

aiterction after performing dac |1,

Program Seven It arbitrarily iterated mw times.,
After the 100tk iteration, the AC Switch Ragi#er is chacked,

If ACSH =1, Program Seven is iterated 100 additional times.
if ACSE =@, Program Eight Is entered.
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. DESCRIPTIOM  {continued)
6.9  Program Eighi (PRY)

?mgm Eight tests the operation of )ﬂ(;g and auto~index registers (0~ 17,

Xet is used 1o axacute the one cycls Instruction eml, the two cycle

'*nxtm»tim ! p, the thrae cycle instruction im 3 pl, and amrher net instruction,

"?ha apcmtion of the auto= indax reghien s checked by using each in

tutn to retrieve three known mmbars vig a lac | instruction,

Program Eight is arbitrarily iterated 100, , times.
_ After the 100fh‘itemﬂon, the AC Switch Register Is chatked.

W ACS =1, Progrom Eight Is Iterated 100 additional Hmes.
If ACSE =@, Progrom Nine it entered.
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" DESCRIPTION  (continued)

$.18  Progrom Nine (PR%

_Progrom Nine tests the end instruction.,
All ones ars onded with all ones, oll ones are anded with oll zaros, ond each

AC bit is unded with iseif.

Progrom Nine is arbitrarily fterated wom times,
After tha 100th iteration, the AC Switch Reglster is checked.

If ACSS =1, Progrom Nine Is itercted 100 additional times.
- It ACSP =g, Progrom Ten ls enterad,
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6. DESCRIPTION (continued)

8,11 Program Ten (PRI

ngmm s;n tests rotote instructions far, wl, rir, and rii,
All four Instructions are used In suceession 7o rotate a oﬁo through a field of
| - zeros compused of all AC bits und the Link 4096 times, checklng fho state
of the AC and link after each individual rotation, The same plocodum is
repeated, this time rotating a zero through a fisld of ones.

Ral and Rar- ars then gmplcyeé to shift ail possible 18 bit numbers
one bit left and right. .;I’he Mm checks ?hd an apparent movo‘mem‘ of
the number in the AC has occurred and that the state of the Link is as it

should be after each rotation, .

The state of the AC Switch Register is then checked. |

If ACSS =1, Program Ten is re-entered.
if ACSH =8, Program Eleven Is entered.
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A, DESCRIPTION  {continued)

$.12  Progrom Eleven (PR11)

o A
o padr e
Ja—

Program Elavan ie;;x the operasion of add and tad. Using varions
combinations of B78707, THIPTH, 444444, 333333, 777777, 525252, and
"£52525, XOR functions and carry functions of odd are checked a3 well o

carry functions of Yud,

Add and tod are further checked by using random numbers. Two

_ random Aumbers are created and odded/tedded together, This resull Is
then compared with o sinulated result 1o assere o correci mathemoticol

result. The Link is alse checf(a&.

Progrum Eleven is arbitrorily iterated 405 times
After the 409th iteration, the AC Switch Register Is chacked.

if ACS# =1, Program Eleven is iterated an additional 4096 timas.
f ACSE =@, Progrom Twelve Is entered,



Maindec 701
Page 30

s, DESCRIFTION  (coniinued)

6.13  Program Twelve (PRIZ)

Progrom Twelve completes the testing of ISZ, and concams inelf with
counting accuracy: A memory lscation ‘Is indexed from the zero stats to
777777 while o parallel th Is maintained in the AC by adding one to the
previcus contents of the AC, The mamory location contants ore checked
against tha number in the AC after such lsz to dstect a miscount. When the
memory location is indexed 1o ze;o, the program confirms that iz responded
corrsctly with a skip. !}sis’ saquance repeuﬁ threa times before beginning a

series of random number tests.
A random number is created and incrementad with isz. The program
checks the result. This sequence is repeated 262, 143‘9‘ timas. The state of

the AC Switch Registar Is then checked.

f ACSE =1, Program Twelve is entirely repeated.
if ACSE =8, Program Thirteen is entered.
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&, DESCRIPTION  {continued)

.14  Progrom Thirtesn [PR13)

Progrom Thirtean chacla the Link saving propertias of Jms and the

instructions c¢ol ond cal 1,

Two Jms instnuetions ore sxecuted o o memory location containing
altemately 365000 ond 408088, with the Link equol 1o one ond zarc
respectivaly. In each case, the memory location Iy checked to detemming

if the link was properly soved in bit £ and if bits 1~4 wers properly cleared,

The cal instruction Js tested b}r an exscution of col 4 wiit’h.ﬁ'ze link
set, loc. 20 containing 2}31, and lae 21 containing o E;:mp to 38, Beginning
at lac, 30 @ sequence ;ai Instruction tasts loe 20 for presenca of the Link stote
in bit zero, the address of the lecation following the col inbits 5+ 17, and
zeros inbits 1 ~ 4, A retum is made 1o the cal lo«;aﬁmxvpim one with o
cleared link., The stote of the link is immediotely checked to rule out ﬂm
possibiiity that cal never jumped originaily. Lac 20 is indexad and a cal i 4
is executeﬂ to transfer control to the original eal, lac, plus two.

Program Thirteen arbltrarily iterates !OQ! 0 ﬁme:‘

Afrer the 100th teration, the AC Switch Register is checked,

~if ACS# =1, Progrom Thirteen is iterated an additional 100 times,
¥ ACSE =8, the AC Switch Register is checked again,
i AC317 = 1, control is transferved to PRE ot lae, 201,

sf ACS517 =, the progrom halts in lac 2623 signifying the end of the test
series. Pressing’ CONTINUE at this point wiH also tmnsfm
contro! to ?Rﬂ at lec 201,
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6.2
TABLE A+ 1 INETRUCTIONS TESTED ©Y MAINDEC 701
{Alphebaticolly Amonged)
Insiraation  Tested by | Instruction Tested by
- Program Program

cma 2
el ' 8, i ; ma Lol
dae b, 7 | NG : . 1,5
dzm 7 | snl : 1
hlt # | spa 8,1
iy B, 12 ’ . st 1 |
jmp A  sa ]
js 2,10 szl !
lac 6,7  tad | 1
law 7 o xct 8
nop S 1 . xos 3
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TABLE 6-2 PROGRAMS IN MA!f:iﬁif: 701
Frogrom MNumber Tests . Progrom Number  Tests
B
B cma * i sl
J eml * 2 jms ¥
g hit 3 xor
# sz ® 4 sad
| ) ﬂ jmp 5 na ¥
: .ﬂﬁ ‘ oos ¥ [ "dac.
) spa ® 5 lac *
! ¢la 7 dag *
Y cle 7 d:ﬁ‘i
T il 7 lie ®
i cma ? 7 lerw
1 cml * 8 xch
i nop 9 and
i cas *? - ig ral
] skp ' Sif - ror
H sma. - w " fti‘
1 sna ¥ ; BT | rtr
P el 1 add
(. “spa ¥ T tad
i st} o 12 isg *
1 sz0 t"’a, 13 cal
13 jms *

A

* completely tested, but only pumolly by this program
** anly partiolly testad



