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2. ABSTRACT .

instruction test {3 9 sequencs of fourteen progroms which t ests the opsmtion
af all POP-T Instrsctions except the 10T group. Indiract addressing and automatic
indexing ore also chacked. ADD, TAD, ISZ are checked with random numbers as waell

a3 nolse pattems,

The progrom tapa is supplied ir

3. REQUIREMENTS

3.1 Storoge
The program occuples io@:aﬂam of core storoge.
3.2 Subprogrums ond/or Subroutines
The sntire Instruction test consists of 14 individual tests which are described fully
in the following sectionz.
3.3 Equipment
Standard POP-7

High Speed Reader and/or Teletypa 33/335.
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4, USAGE Poge 3
4.7 Looding
)] Load MAINDEC 701 progrom tape Into reader, - B
2 - errtrcher | e (M LOADE
177720
~3) »
£) Progrom will read inte core ond cm%pu?or will hait.
4.2  Coliing Sequence {Not? App!icobla}
4.3 Switch Settings - |
Switch ' Setﬁng . ‘Funcﬂan
ACSﬁ-—W non~zero - A non-zero AC is essential in the second test (PRZ) to
, , the testing of the OAS instruction,
ACsg 1 Causes current program to iterate,
B Causes program tc’give way to the next in sequencs.
AC517 ! Causes series of test programs to be repecited from the
beginning automaticaliy,
i) ~ Causes a halt 1o be executed at 2623 signifying

the end of the test series., Pressing CONTINUE cautes

the series to be repeated from the beginning.
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Fage 4
A4 Srart Up and/ or Entry .
1. Lot the AGCUMULATOR SWITCH REGISTER (ACS) to some nonezara sints,
2. Sot ACSH and ACSTY o8 deslred (ee pary. 4.3)
3. Sat ADDRESS SWITCH REGISTER (ADS) ro 178, Press 3TARY,
4. P. %%mity, four HLT instructions wihﬁ be encountered In succedon raquiring  that

the opemstor press CONMTINUE after examining the contents of the AC snd LiNK, subumguant
to oach HLT, Pressing CONTINUE ofter axacution of tha fourth HLT cousses the computer
o bagin cycling through ths fint test in the series.

The code involved In this series of HLT" is a5 follows:

v
170 HLT /Yest of HLT instruction. AC should = . Ierresimmit— V’? |
171 CMA'CML  /Changs state of AC and LiNK., e g A (25"{,\ (L
72 HLY JAC should = 777777. LINK should = 1. &
73 SPA

74 CLAKCIL

175 HLT /AC and LINK thoul = 8. If ACS777777, SPA folied,
76 SPA

77 HLY /SPA failed.
W OASHLY /AC should = C{ACS).

L
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4.5 Emon i ’i}wg@‘ {oontinued) Page 6
Progrmsn C(MA) Cause ond Remadial Action
PRE 172 Thisisa pm%:mim&y»km? of CMA and CML, 1T AC £ 777777,
=77 CMA fatled, IFLINK % 1, CML faited. In either cass,
restart at §178. 1f AC = 777777 and LINK = 1, pres
. cé)mmuzg |
PR 175 i AC dhd LiNK =.ﬂ, pross CONTIMUE, FAC = 77?7:‘? '
SPA Fmied restart at 174,
e e TR W
PRY 177 SPA foiled. Restart at 17§,
PRE 200 Test for OAS. If AC = C(SR), press CONTINUE. if not,
restart at178.
PRA 204 - JMP failed to jump. Restart of 208,
PRE 215 ISZ skipped on negative result. Restort ot 214,
PRY 234223 ISZ forced 2,3,4,5,6 or 7 to the PC. Restart a¥ 214.
pag 225 ISZ failed to skigon 2 rewit. Raestart at 214,
PRY ' ’22?*,234 ISZ forced 2,3,4,5, 6, or 7 to the PC. Restort ar 21,
pRE 27 1SZ skipped on non-zero positive resuit, Restort at 218,
PRY 248-245 1SZ forced 2,3,4,5,6 or 7 to the PC. Restart of 218,
PRI 257 NOP skipped. Restart ot 253.
PR1 280-265 NOP forced 2,3,4,5,6, or 7 to the PC. Restart at 253,
PRl @7 SKP fuiled to skip. Restart ot 253.
PR1 27124 SKPforced 2,3,4,5,6 or 7 1o the PC, Restart ot 153;
PRY 302 ¥LINK=1, CLL foiled, I LINK= ﬁ, SNLMUG&
Restarr ot 253,
PRY 303~ 3% SNL foreed 2,3,4 ,5,6 0r 7 to the PC. Restart ot 253,
4 i’ﬁ! 312 SZL failed to skip, Restart ot 253,
5“%(! ' 34 =320 SZi forced 2,3 4,5,6 ov 7 to the PC, &uwr& at 253,
#R1 3 IFLINK = 1, SNL fallad, If LINK *,6, CML failed,

Restart at 253,
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4.5
Page 7
Frogram C{MA) ~ Cause and Romadiol Action.
PRI 326~333 SNL forced 2,3,4,5,8 or 7 to the PC. Restart ot 253,
PRI 336 NOPskipped. Resturt ot 253, -
PRY 337344 NOFP forced 2,3,4,5,6 or 7 to the PC. Restart ot 253,
PRY 347 LINK = 1, gﬂi._é._f&ﬂadﬁ HLINK =8, 52\ failed.
Resturt at 253. |
PRY 351 - 356 SZL forced 2,3,4,5,6 or 7 to the PC. Resturt at 253,
PR1 382 HLINK =1, SZLaneda FLINK =4, CML Foi fad,
B _ RewaR eI,
PRI 363378 SZL forced 2,3,4,5,6, of 7 to the PC. Restart ot 253,
PRI 373 IFLINK = 1, SNL failed. I LINK =@, STL foiled.
Restart at 253,
PRI "375 - 442 SNL f&ﬂ:ecf 2,3,4,5,5 0r 7 to the PC. Resturt ot 253,
PRI 46 If AC aﬁ,’ SZA failed. Otherwise, CLA failed, Restert at 233,
PRI 418 - 415 SZA forcad 2,3,4,5,6 or 7 to the PC. Restart ot 253,
BRI A NOP skippad. Resturt ot 253,
PR1 - 421 - 426 NOPforced.2,3,4,5,6 or 7 to the PC. Restart ot 253,
PR1 432 HAC =g, CMA failed , Otherwite, SZA failed,
Restort at 253, |
PR 433 - 449 SZA forced 2,3,4,5 6 or 7 1o the PC. Restort ut 253,
PRI 444 If AC =f, SZA fallad. Otherwise CLC and/or MA failed.
Restart at 253, A |
PRI 446 « 453 SZA foreed 1,2,3,4,5,6 or 7 to the PC. Restart ut 253,
PRI 457 If AC =, SZA failed, Otharwise CLA falled.
Restart ot 253,
PRI 461 - 4564 SZA forced 2,3,4,5,6 or 7 to the PC, Restart at 25).
PRI 471, FAC =4, CMA foiled. Otherwise SMA failed.
Resh:;rt' at 253,
PRI 473 ~ 588 SMA forced 2,3,4,5,6 or 7 to the PC, Restart ot 253,
PRI 503 NOP skipped. Restart at 253. v
PR 94 =511 NOPforced 2,3,4,5,6 or 7 1o the PC. Restart at 253,
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4.5 Erron in Usoge {continuad) ‘
?ngm C{MA) Cause and Remodial Action -
PRI 513 i AC = @, SMA failed, Otherwise CMA failed.

Resmrt ot 253, :
eri 518 - 523 SMA forced 2,3,4,%5,6 or 7 to the PC. Rastart at 233,
pri 525 SPA feiled. Restort ot 253,
PRI 527 ~ 534 SPA forced 2,3,4,5,6 or 7 to the PC, Restart ot 253,
PR3 549 HACaf, CMA fulled. Otherwise, 5PA falled.

Restart at 2.5.'5.. —
PR 541 - 546  SPAforced 2,3,4,5,6 or 7 to the PC. Restort at 253.
pat 551 ¥ AC =, SZA failed. Otharwise CLA foilad.

Restort ot 233,
PRI 553~ 568 SZA forced 2,3,4,5,6 of 7 to the PC.

Resturt at 253,
PR} 544 564 IfAC = B, OAS failed. Otherwise SNA failed.

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

B Restort ot 253, """
PRI 5665737 SNA forced 2,3,4,5,6 or 7 to the PC. Restart at 253,
PR2 631 IMS ot 477 failed to jump. Restart or 621,
PR2 644 JMS at 3673 foiled to increment operond oddress (Y} in PC.
‘Restart ot 621,
PR2 642 - 8647 IMS Sg,c-é;&'?’s'incrmm?ed operand address (¥} 2,3,4,5,6 or
| 7 times.., Restart at 621,
B . R—— L JMS at 3673 failed to preserva LINK. Restart ot 621,

PR2 554 . JMP | at 653 failed 1o jump. Restort of 652,
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{continued) age 7

Progrom

CHAA)

Couss ond Remediol Acrion

i

PR3

PRI
PR3

PR3

PR3
PR3
PR)
R4

PR4

662

673
768

786

722

734
744
757

74}

XOR of 777777 into 777777 failed. AL indicotes bits in
arror, Restart of 657,

XCR of Zopaeg into B0 totled. AC Indicates bis In
error, Restart at 663,

XOR of 777777 inte (008 faflad. AC indicoies bits in

error, Restart at 647,

XOR of pBO0 inte 777777 foiled. AC Indicates bits in
arror. Restort ot 674,

XOR of P78787 into SB000T into 707878 tailed. AC indi-

cates bits in error, Restort at 781,

 XOR of 787878 into BEAOBY into 78707 foiled. AC indl-

cates bits in evror. Restort ot 787,

XOR of 333333 into S80000 into 444444 falled. AC indi-
cotes bits in error. Restart at 715, )

2(”93 of 444444 inro SO0000 into 333333 failad. AC indie
cates bils St; error, Restart ot 723, '

XOR of 525252 into BAOAAA into 252525 failed. AC indi=

cafes bits in error, Restart ot 731,

XOR of 252525 into SO0 inte 525252 failed. AL indie

zates birs in error. Restart of 737,

SAD failed to skip when comparing BB and 777777 .
Restary ot 755,

SAD falled to replace C(AC) which Initially contained
opa.
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4.5 Errors In Usage {conﬁmsd) Poge
Progrom CiMA) Couse and Remadial Aztion

- PR4 765 SAD skippod :ghen comparing equal numbers (777777),

 Restart ot 762.°
PR4 778 ~ SAD fuiled to replace C(AC) which initially contoined 7???775
Restast ot 762,
PRA 74 SAD failed 1o skip when comporing 525252 and 252525,
Restart at 771,
PR4 1280 SAD failed to replace C{AC) which initiolly contulned 525252,
Restart at 771, ‘
PRA 1885 SAD skipped when comparing equel numbers (525252).
Restart at 1981,
PR4 1811 ~ SAD foiled to replace C(AC) which initially contained 525252,
PRS 1425 SNA failed on AC = S88008.
PR5 183 SNA failed with AC17 set. Restart at 1822,
FRS 1833 TNA failed with AC16 sst. Restart ot 1822,
PRS 1436 SNA failed with AC15 set, Restart ot 1922,
PRS 1841 SNA foiled with AC14 set. Restart ot 1822
FRS 1844 SNA failed with AC 13 set, Restort ot 1822
PRS 1847 SNA failed with AC 12 set, Restort ot 1022
BRS 1952 SNA foiled with AC 11 set. Restart ot 1922,
PRS - 1855 SNA failed with AC 10 set. Restort ot 1§22
PRS 1868 ~ SNA foiled with AC 9 set. Restort ot 1822
FRS 1863 iNz foiled with AC8 set. Restart ot 1822
PRS 1866 SNA foiled with AC 7 set. Restart ot 1822
PRS 1871 SNA failed with ACS set. Restart ot . 2422
PRS 1074 . SNA foiled with AC 5 set. Restart at 1022
PRS ‘ 1977 SNA foiled with AC 4 sot. Restort ot 1022
PRS 1182 SNA failed with AC 3 set, Restart at * 1¢22
PR3 1195 SNA failed with AC 2 set. Restari ab ig22
PRS 1R SNA failed with AC 1 set. Restary at * 1922

PRS 1113 "s’r’i‘A’ failed with AC f set. Restort at 356?2
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4.5 . Ereon in Usge {continuad)
: Page 11

Frogran CiMAy Couse and Remedial Action

PR Nz LAC of BB008 into A00AB8 Talled. Restort o 1126,
PES 1i34 LAC of 777777 into 0000 failed. Restort ot 1134,
PRS 114] LAC of 777777 into 777777 foiled, Restart ut 1135,
PRS 1id5 LAC of BEOBE into 777777 falled. Raz;ory ot 1142,
me . Nm LAC of 252525 into 525252 failed. Restariar 1146,
PRé 1181 " LAC:of 525252 into 252525 foiled. Restart at 1154,
PRG - 1167 LAC of F707087 into 70787¢ failed. Reatart at 1162,
PRS W5 LAC of 87878 into B78787 failed. Restort at 117,
PRO 12 " LAC of 448444 into 333333 foiled. Restart ot 1176,
PRS 1211 LAC of 333333 Into 444444 failed. Restort at 1264,
#R6 e DAC of B8 failed. Restart at 1212,
PR& 1283 DAC of 777777 into BUHEA failed. Restart at 1217,

~ PR6 1238 DAC of 777777 inte 777777 folled. Restart ot 1224,
PR 1235 DAC of 8000 into 777777 failed. Restort ot 1231,
PRS 1242 DAC of 500008 into 0000 failed. Restari ot 1236,
PRS 2% DAC of 525252 into HOBHIP failed. Restart at 1243,
PRO 1256 DAC of 252525 into 525252 foiled. Restart ot 1251,
PRS 1264 DAC of 525252 into 252525 failed, Restart at 1257,
PR& 1272 DAC of 707878 into 525252 foiled. Restart at 1265,
PRé 1384 DAC of @70787 into 7878/ failed. Restort ot 1273,
PRS 1386 - DAC of 787p78 into B78787 failed. Resturt ot 1381,
PRS 1314 DAC of 333333 into 707078 failed. Restort ot 1367.

. PR6 1372 © DAC of 444444 into 333333 failed. Restart ot 1315,

Pr& 1334 DAC of 333333 into 444444 failad, Restart of 1323,
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A3 Errors in Usoge {continued} Pags 3 1
Progteam C(MA) -~ Couse and Remsdial Action

PRY 1345 DZM falled to clear the bits indicated In the AC,

S Resturt at 1348,

Ry 135t DZM ser the bits indicated in the AC, Restart at 1346,

PR7 R LAW sntered defer cycle. Restort ot 1352,

PR7 1364 LAW # failed. AC = Tesult. Restort at 1352,

PRY 1373 LAW entered dafer cycle. Restort at 1365,

PRy W77 LAW S failedi AC =result. Restart at 1365,

?3@’ 4ps LAW antered defer cycls . Restari at Iijﬁﬂ.

. PR7 1412 LAW 17777 foiled, AC = resits, Restort ot 1408,

pR7 1424 &ﬁ entered defer cycle, Restort ot 1413,

_ PR7 1425 LAW 17777 failed. AC =result, Restort at 1413,

PR7 : 1436 LAC | of 777777 into S00000 folled. AC = rasult. Restarr ot 1426,
PR 1444 DAC Lof 777777 into 008 failed. AC = result. Restart ot 1437.
PR7 - 1452 DAC | oltered operand reglster. Restort ot 1437,

PRS 1512 : XCT foiled to execute the one cycle. CML, Restart ot 1587,
PRE 1514 XCT foiled to sxacute the two cycle JMP. Restart at 1513,
PR 1516 XCT failed to execute JMP correctly. Resturt ot 1513,

PRE 15322 CXg failed to execute the three cycle JMP i, Restart at 1517,
PRB 1524 XCT failed to execute JMP | correctly. Restart at 1517,

PRY 1539 XCT failed 1o executs an XCT. Restart at 1525,

PR3 1532 XCY failad to execute XCT correctly.Restort ot 1525,

PRS- 1547 LAC | via Auto Index 10 failed. Restart ot 1544,

-PRB 1553 gﬁvin Aute Index 11 failed. Restort at 1558,

PRE 1557 - LACT vio Auto Index 12 foiled. Restart at 1554,

PRB 1563 LACT via Auto index 13 foiled. Restort at 1568,

PRS 1567 [ACT via Auto Index 14 failed, Restort at 1564,

PR8 1573 LAC | via Auto Index 15 failed. Restort at 157,

PRE. - 1577 LAZ T via Auto Index 16 foiled. Restart at 1574,

PRB 1683 FAC | viu Auto Index 17 failed. Restart ot 1684,
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| ?mg;mm - Gy Coma ond Remadial Action
PRY 1654 AND of 77777T and T77777 folled. AC = result.
: Restari ot 1659,
PRY A 1688 - AND of 777777 ond (0 fotled. AC = rewlt.
| Restart of 1655,
PR 1678 " AND of two Identical numbers failsd, Numbar concemsd found
o 4187, AC = result, Press CONTINUE or restart at 1671,
i - - Rotats foiled, Rotore intruction concemad in AC, Press
CONTINUE for futther data, v
Prig 2877 .- ..Rméi‘gg_fuiied. AC end LINK display their conditions bafore
the rotate, Press CONTINUE for further dato.
PRI8 3¢ Rotote folled, AL ond LINK disploy their conditions ofter
' the rotote. . P;es CONTINUE 10 resume jesting.
plg 215 RAR followed by RAL laft LINK oltered. Number rotatad

in 4187 . LINK wos Injtiolly . Press CONTINUE or
restart ot 2134, ‘

1871 2149 The rumber in 4107 did not survive o RAR, RAL. Reslit
in AC, Press CONTINUE or restart gt 2127,
PRIZ 2144 RAR followed by RAL iefi LINK altered. Number rotated

in 4107, LINK was initaily 1. Press CONTINUE or
rostart ot 27134,

PRIZ a5 The number in 4107 did not survive o RAR, RAL, Resuit
n AC. Press CONTINUE or restort ot 2127,
PRI 2152 RAR failed to move AC dight. Press CONTINUE .

pR1g 2183 RAL Failed fo move AG left, Press CONTINUE.

'Y
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4.5 Errars in Usage @Wﬂmﬂé} | _ Poge i4 . .-
ST ’ ‘
Program COARY. . Couss ond Remedial Action
- PRI} a v B ' 'wﬂ’@ih& an XOR function (G87878 + g797 81 . .
o " Restor? ot 2174 or press CONTINUE,
"W’H | 2047 ADD foilsd an XOR funciion (75787 + ?ﬁ?ﬂ?ﬁ)g
" " Restart at 2202 or press CONTINUE, :
PR 2235 " . ADD faifed an XOR fuirction (444444 + 333333).
o |  Restart of 221 or prass CONTINUE,
PRI 2222 ADD failed én XOR funcon, (333333 + 444444),
. Restort ab 2216 or press CONTINUE, |
PRIT - 2231 - ADD foiled on XOR function (525252 + 252525),
- s Restart 2224 or press CONTINUE. |
PRIE . 2236 ADD folled an XOR function (252525 + 525252).
‘ Restort at 2232 or press CONTINUE,
PRIT 12244  ADD foiled o comy function (525252 + 525252).
L Restert at 2237 or press CONTINUE.
PRIV Y 2282 ADD fuiled e cary function (333333 + 333333,
g " Restart at 2245 or press CONTINUE. |
PN . . ADD failed 6 camry function (673567 + gmm
, . " Restort at 2253 or press CON?!NUE. EI
PRI 2266  TAD w carry functlon (525252 + 5252;2)
| © Resturt ot 2261 or press CONTINUE.
PRI (2274  TAD foiled o camy function (333333 + 333333).
| ‘Restart ot 2267 or press CONTINUE.
PITY 72 TAD foiled o carry function (673567 + 673567),
S ‘ . " Restart ot 2275 or press CONTINUE,
- PRI} 22 ADD failed attempting 671671 + 257257,
, ‘ Restart at 2303 or press CON’&‘%NUE
PRI 2312 . ADD of 671671 + 257257 set en initially zerond LINK.
" Restort at 2303 and press CONTINUE.
PRY1

2480 R ADD of mnd@m numbers failed. First hc:ﬁ? in this
o address fﬁaapﬁays AUGEND in AC V‘Pges: g@NjJﬁpE
Seconid halt displays &DDEND, / Pmss CONYINUE to try
amﬁwr rardom set.

2483 ‘Mn af remrelaes memknm Sentlmd  Demamasd an Lao bawds 2. 4080 L
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4.5 Errors ln Usspe {contirued) Paga 15
1?;-@5;;@!% - CMAY Couse and Remedinl Action
MLz pi¥ el Bz fatled, 1FAC = B, 182 Foiled o skip. Otnoreise, 157
Jost o count {compare CAC) withClU AT}, Restart of 2511,
P2 - 2524  ISZ akipped on non~yaro ressit, Resiart ot 2511,
#R12 2834 162 Toiled with randor mumber.  Expecied msuit In AT, g
o Press CONTINUE 1o cbiain octual result, |
pRI2 254 ISZ failed with random number (in 1413}, Result in AL,
Presy CONTINUE or rastart of 2541, -
PRIZ 255 JMS falled to praserve a previously set LINK, Restartar N
@3\‘0" m JMS Fallad 10 clear YI-4. Restort ot 2554, ;«;yf- st

PRY3
PRI
PRY3

Geanarol

PRE
PR2

PR2

PR2
PR2

FR2

PR2

2578
2573
2686
823

366¢ ~ 362
3663

3665 ~ 3677

3798
37/

3743 - 3748

3715

SM3 ?aiied’g!p preserve o praviowsly cleored LINK. Restorn ot 2562,
IMS foiled 1o clsar Yi-4, Restort of 2583,

CAL failed to jump. Restort ot 2574.

Mot on Error Holtt Progrom halts Bem when tes? serdes complete.
ACY7=1 pravents this hali. Press CONTINUE to rapeat tesh sarfes.
JMS ar 3732 altered PC Incomectly. Restart oi 3732,

IMS ot 3732.foiled o increment oparand address Y.

Restart ot 3732,

AMS at 3732 incremented ﬁpemn{! wddres {"{f‘»‘g",ﬁféyﬁ,é or 7
‘times. Restort ot 3732,

IMS ar 4001 altered PC incorractly, Restort ot 4861,

;ﬁ ‘ut 4961 failed to increment operand address Y,

Restart of 4861, |

JMS at 40581 incremented opnrand oddrass (Y17,3,4,5,6 o 7
times. Restart at 4941,
AMS ot 3713 failed to jump. Restoet ot 3713,
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4.5 Errors in Usaga  _ {continwedy™""
Progrom ﬁ(MA) Couse ond Remedial Action
PRZ 3717 JMP i ar 3716 failed 1o jump. Restart at 3716,
P22 IF0 ~ 3?22 IMS at J?S? oltered PC Incorrectly. Restort ot 3752,
PRZ KY<) IMS ot ?3752 falled to incremant operand acdren Y,
: Restert af a7s2.
BRZ TYTES « 3731 IMS ar 3752 incramented oparond oddress(Y} 2,3,4,5,6 or 7
. " times. Restart ot 3752. '
PRZ 3734 IMS at 3732 foiled to jump. Restort at 3732,
FRE 3736 IMP { a1 3735 foiled to jump. Restort oy 3735.
PRI 3737 JMS at 3713 altered PC incorrsctly, Restort at 3713,
P2 3742 -3747  IMS ot 3713 incremented operand address(Y)2,3,4,5,6 or 7
times. Restart at 3713,
FR2 3754 JMS ot 3752 fosh..é to jump. Restort ot 3752,
PR2 3756 JMP 1 at 3755 failed to jump. Restart ot 3755,
PRE J757 = 48826 JMP altered PC Incorrectly. Restart at 203,
PRZ ARZ? IMS a1 627 failed to increment operand address v,
N " Restart ot 627, | '
PRZ 40831-4036 JMS ot 627 incremented operand oddress(Y) 2,3,4 5,6 or 7
times. Restert at 627.
PR2 4843 JMS at 4041 failed 1o jump. Restart at 4,543
PRZ 4845 JMP | ot 4044 foiled to jump. Restart at 4541,
PR2 4547 IMS ot 4641 foiled to increment opemnd address Y.
o Restart ot 4841, N
“pr2 4851 - 4956 JMS at 441 incremented operand oddress(V)2,3,4,5,6 or 7
o bimes. Rastart ot 4041, et ‘
PR2 4853 IMS ot 4661 failed to jump. Restart ot 4861,
FR2 4878 JMS ot 36735 fauiled to jump. Restart at 3675.
PR2 472 ‘JMP | at 4871 failed to jump. Restart at 4871,
5. RESTRICTIONS '
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b, DESCRIPTION

6.1  DISCUSSION
General

MAINDEC 701 is o set of fourtesn progroms (manbared PRE through
PR1J) designed to t;st the operation of PDP=7 instruction. The following
Instructions are testeds ‘ |
low, «ii the operate group (except ooy which is enly portielly tasted,}, ord |
the memory reference insiructions,
add a;né}:”ﬁi are the only arithmetic instructions tested ) dewdirect addressing
is chr;cke& as is tha openation of the auto-index registers, Rardom numbers sre |
employed in testing the rotate group, g isz_wnd the arlthmetic imﬁueiim

g;cif{und tad

Malndec 701 is designed so that it is not necessary to ossums that any
instruction is working. 36 ordef to féci!imw usoge, an axception is made to
this rula. The final five or six instructions of each progrom compriss o sequence
which is responsible for reiterating the current 3§sf o sot number of times nnd
then sensing AC mﬁch 2800 10 defearm‘i#a if the operator desives that tha next
program be entered. Some of thase insiruciions are not fully tested until o
loter progrom is entevesd, 'ﬁ»;‘sé :eéa{er?am dre not, bowever, inhsrent to the

»«m? tasting pames and muy be: reploced by o single jmp addressed to the beginning
of the following test or the cuirent test, Moindec 701 is looded by the

~  hardware read-in focility, te-otrl

Pl irem.
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" clear the AC und Link by prassing START, ond preliminary tests of the Instructiony
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4. DESCRIPTION  (contlnuad)
6.2 Bxomples wxb’m Apéi lowtions

6.2,1  Progrom Zero {PRY)

F’mm a0 provides o compiste ?&9 for kit and [mp and preliminasy
tests for isz, apa, eml, cma, and clo, When first sntered ot los. 175, ¢
sequence of nine Instryctions lsAmwnmm& inwolvingfronerommat fetn ., This %
sequance is designed to p;cvirém o test for hit, o check-out of the ahility to
ema, oml, s, clo, all and oas, The lost mentioned preliminary f=it mude
hera ond in this moniner ars intended 1o give o sufficlent degree of confidencs
in tha opeiation of theffe instructions so that they may be safely smployed os
elements of "housekeaping” functions such o loop counters and switch senson,

The jmp is tested by requiring jumps, 8203 to 3777, 3775, 3766, 4816,
4017 and §210. Thess cddresses were chosen 1o that every PC bit Is forced to
transition from Bto 1, 1o, Hw P, ond V1o 1. Each jump Is sworectad by
eror hlts from any incomect alferation of PC kit 15~ 37,

Upon completion of the jump saquenca, the number 777776 is
successivaly indexed to BOBB8Y to chwck E?ﬁf"’ ability to recct to negotive, zem, :
and positive results, | |

| The sequences describied above, sxclusive of the initlal nine Insinuctions
are arbitiarily terated 10().; 0 times. After the 100th iteration ths AC Switch
Register is checked. IF ACSE =1, '3,5;0 more iterations ara perfomned, If

4

ACSH = §, Progrom 1 is entered.
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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,



ared JAP 3
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& DESCRIFTION  {continued)

6.4 Program Thres (PRI) »

Progrom Thres tesis the XOR instruction. The wxclusive OR B
formed sixteen times to Include ail peﬂ;?r_wn? comblnations, f?w follewlng
comblnations are amployad; AC = 777777 with 777777, AC = ﬁﬁﬁ%
© with 800000, AC = B0B388 with 777777, AC = 777777 wet% oeon,

AC = 777777 with S08, 'AC = SEREE with B787037 AC = P7BIBY with
TRTH78, AC = SENHE with ?Wﬂﬁ: AL = ?ﬁ?’ﬂ?ﬁ with §74787,
AC = ZB008 with 333333, AC= 333333 with 444444, AC = BSRIE with
444444, AC = 444444 with 333333, AC = SO0620 with 525252, AC = 525252

with 252525, AC = G000 with 252525, and AC = 252525 with 525752,

Progrom three is orbitvarily iterated 40%¢ 88 times. i‘niimiﬁg the =
40%th Iteretion, the AC Switch Register is checked. If ACSH = 1, Program
Throe is Iterated an odditional 4096 times. I ACSE = 8, Progrom Four s

entsred,
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6. DESCRIPTION  {contimued)

4.5 Progrem Four (PR

Progrom Four tash the SAD Imtruction. S&D Is checked to insure that
it {1} skipe on unequal comporion, {2 does not sklp on equal compariion, and
{3) reploces the contents of the AC after comparison., Comparisons ors muds
betwasn AC » G308 and ?’??'}77,: AC = 777777 ond 777777, AC = 525282
ond 252525, and AC ~ 535252 and 525252,

Program Four Is arblrarily treruted 100, o thmas.. After the 100th
fravation, the AC Switch Reglster Is checked.,

S ACSH = 1, Progrem Fouwr Is irerared on ‘o:xdsﬁiﬁmi 100 times.
i ACSE = 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.  DESCRIFTION (continued)

&

&7 Progrom Six  (FRE)

Progrom Six tasts Loc ond Dac. Lac Is tested by loading the AC with

o xnown number.using the Eggnlmfmeﬂm and then checking for o correst |
tronsfer. The combinations m;}layndbma HROG08 1ooded into IEEHS, 777777
locded into BO008, 777777 loaded into m, AEHA loaded Into 777777,
252525 loaded inte 525252, 525252 loaded into 252525, M78787 loaded into
787878, 787078 loaded Irto BIATEY, 444444 looded Into 333333, and
333333 loaded into 444ddd, |

Daoc >3s testad b.y-uzing this instruction to deposlt the contants of the AT
into a memory location. The iacaﬁon is then checkead to ansure & correct tramfsr,
The combinations smployed ore; deposit of S0G000 into }mkﬁwm depealt of
77777 into FB000E, deposit of 777777 into V7?7777, deposit of 488608 Into
FTTTT7, deposit of BHGIEN into BEEPRG, deposit of 525257 Into BAHHNG,
deposit of 252525 into 525252, deposit of 525252 into 252525, deposit of
7B7878 into 525252, deposit of ,67]6757 into 707878, deposit of 787870 inte
78707, deposit of 333333 into 707878, &em‘sit §f 444444 into 333323, and
de;sposi% of 333333 into 444444,

Program Six is arbitrarily iterated 30010 times.

After the 100th iterction, the ACI0 Switch Register is checked,

if ACSE =1, Program Six is iterated an additional 100 times,
if ACSE =g, Progrom Seven is entored,
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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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é. DESCRIPTION  {continued)

6.9  Progrom Eighi (PR )
ngmi;\ Eight tests the operation of &3 and automindex registers (0~ 17,

Xet is used 1o axecute the one cycls Instruetion eml, the two cyels

Instruction jmp. the three cycle instruction imp 1, und another xct instruction,

IR

*'The operation of the auto« index r&gtifg;x s checked i;y using each In

turn to retrieve three known numbaers via a lac | instruction,

Ptpgium Eight is arbitrarily iterated wom times.
 After the lﬁmh‘i'tamton,_ the AC Switch Register Is chatked.

If ACS§ =1, Progrom Eight s Iterated 100 additional times.
If ACSE =@, Progrom Nine Is entered.



Maindec 701
Poge 27

DESCRIPTION  (continued)

$.18  Progrom Nine (PR%

. Progrom Nine Jests the ond instruction,

All ones ars onded wiih a§¥ ones, oll ones are anded with oll zaros, ond each

AC bit is unded with issif.

Progrom Nine is arbitrarily iterated 100, times.
After the 100th iteration, the AC Switch Register is checked,

If ACSS =1, Progrom Nine Is ltercted 100 additional times.
- i ACSE =g, Progrom Ten Is enterad.
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6. DESCRIFTION (continued)

6.11 Program Ton (PRIf)

. Progrom ﬁm tests rotate instructions rar, ral, rir, and rtl,

All four Instructions are used In suczession to rotate a om through a field of
~ zeros compused of all AC bits and the Link 4096 times, checking the state
of the AC and link after sach indlvldunl rotation. The same Mm is

repeated, this time rotating a zero through a fisld of ones.

Rai and Rar- cre then qnployaé to shift all possible 18 bit numbaers
one bit left and right. u'l'bo Mm checks that an apparent movdnemt pf
the number in the AC has occurred and that the state of the Link is as it

should be after each rotation.

The stata of the AC Switch Register Is then checked.

if ACS8 =1, Program Ten Is re~entered.
If ACSH =8, Progrom Eleven is entered.
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$. DESCRIPTION  (continued)

$.12  Progrom Elever (PR17)

. o
Program Elevan tests the operation of add and tad. Using variom

e

et 9

st

combinations of B7EV/E7, THIE7H, 444444, 333333, 777777, 525252, and
-#52525, XOR functions pod énrry functions of edd are checked o3 well o

carry functions of tud,

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

_ random nAumbaers are created and nﬁded/mddaé together, This resuit Is
then compared with o simulated result 1o amnku correct mathemoticol

vesult., The Link is alse e:hac{md.

Progrum Eleven is orbitrorily iterated 4096 times
After the 409th itemlion, the AC Switch Register is chacked.

if ACSE =1, Progrom Eleven is iteratad an odditional 4096 times.
f ACSP =g, Progiom Twelve is entered.
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$. DESCRIFTION  (continued)

5.13  Progrom Twelve {(PR12)

Progrom Twelve completes the testing of I5Z, and concems inself with
counting accuracy: A memory hcutim‘h indexed from the zero siote 10
777777 while o paraliel co@nt Is maintainad in the AC by adding one to the
previous contents of the AC. The memorf location contents ore checked
against tha number in the AC after sach isz to detect o miscount. When the
memory location is indexed to ze;u, the program confims that fiz responded
corractly with a skip. ’{his‘ saquance repeo#;; three times before beginning a

series of random number tests.

A random number is created and incrementad with isz. The program
checks thae result. This sequence is repeatad 262, ¥43“i times. The state of
the AC Switch Register is then checked.

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

6.14  Progrom Thirtzen {(PR13)

Progrom Thirtesn checla the Link savipg properties of Jms and the

instructions col and cal i,

Two Jms instructions ore sxecuted to o memory location containing
altemately 365808 and 450888, with the Link equel to one ond zarc
respectivaly. In sach case, the memory location iy checked o detamine

if the link was properly soved in bit @ and if bite 1~4 wers properly cleared,

The cal instruction Js tested b’} an execution of col 4 wfthﬁ*m link
set, lac, 20 containing §3ﬂ_‘, and lac 21 containing © jump to 38, Beginning
at lae, 30 a sequence & instruction tasts lac 20 for presenca of tha Link stute
in bit zerc, the cddress of the location following the col inbits 5~ 17, and
zeros in bits § ~ 4, A retum s md# to the col lmaﬁmvpim ons with ©
cleared link, The stote of the link is immediotely checked to rule out f’ne
possibiiity that cal never jumped originally, Lac 20 is indexed ond a cal i g
is exec:ute& to transfer control to the original cal, loc, plus two.

Program Thirteen arbltrarily iterates 3091 0 ﬁmes.

Aftrer the 100th iteration, the AC Switch Register is checked.

~if ACSE =1, Program Thirteen is iterated an additional 100 times,
1f ACSE =g, the AC Switch Register is checked again,
it ACS17 =1, control is transferved to PRE ot lae, 201,

If ACS17 =g, the progrom hchs in Jac 2623 signifylng the end of the test
o series, Pressing CONTINUE at this point wiH also tmnsfm
control to PP,G at lac 201,
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2 |
TABLE &1 INSTRUCTIONS TEiTED {:“f MAINDEC 761
{Alphohaiically Aronged)
Instroation o Tosted by | lnatruetion Tasted by
‘ Progrom Program
' oadd 1 ous. B,
and ki ral 18
cal - 13 ' rar - 8
el | 1 ' i S | 8
cle 1 o ﬂr 8
cil o . sad 4
ema ‘ 8.1 = skp #’E
enl ' 8, i S ama Lol
dae 6, 7 | sna : ' 1,5
dzm 7 | snl : 1
hiy - F , spa 8,1
ey B, 2 ' . stl i |
jmp A  sa I
ims 2, id ‘ | szi. i
lac 6, 7  tad 1
law 7 o xer 8
nop o 1 . XOF

WA
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TABLE 6-2 PROGRAMS IN MAINDEC 701
‘ v , o
Frogrom MNumber Tests - Progrom Mumber  Tasts
g cla® _
B cma * i sl
J ] eml # 2 . jms ¥
g hit ‘ 3 xor
}5 sz ¥ 4 sod
N Ji imp 5 g *
; '“ﬂ | oas ¥* £ "dac. *
g spa * 6 lac *
| cla 7 dag *
Y cle 7 dmﬁ
T ell 7 lae ®
1 cma * 7 low
1 eml ¥ 8 neh
i - nop 9 and
] oas ** g ral
] skp 3}5 ror
1 sma ?ﬁ ' it
] sna ¥ o rir
[ snl. 1 add
1 spa ¥- 1 tod
i stl 12 isz ®
1 sz0 13 cal
13 jms *

A

* completely testad, but only partially by this program
** only partiolly tested '



