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

A.  This program is designed to serve as a go-no go check of both classes of
Operate Instructions and all forms of Single Word Memory Instructions
using forward, reverse and indirect references.

B. PROGRAM AREA
ﬁﬂﬂﬂg through 335258.
C. STARTING ADDRESSES

BA02,, for a single step operation.
ﬂﬂ218 for repeat cycle.

D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The first half of this program tests operate instructions (using no memory reference
instructions) starting with simple clear, complement, skip if zero, positive/negative,
non-zero, etc, Tests for interfering instructions are included. MRI's beginning with
jump, are tested individually to see if jump, load, store, add, subtract and jump to
subroutine are performed correctly without interfering with the static registers,

The program stops on commission of an error. The address at which the program stopped
can be referred to the DIAGNOSTIC STOP LIST for possible cause of failure.

On the completion of 4096 valid passes, the teletype prints "OPR-MRI CK".
CPERATOR OR USER CONTROL

Starting the program at §882g allows the user to single step seven basic instructions.
Starting at location #021g causes multiple passes if the Switch Register is non-zero.

This program can be chained to the Execute and Two-Word Instruction Test (ND41-8002)
by changing the contents of location 333258 (of this program) to 4800,. A non-zero
Switch Register will also cause multiple passes in the "chained" mode if ND41-8002

is in core and location 72768 (of ND41-8002) has been modified for this mode.

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



1.

" OPERATION PROCEDURE

Load the Operate-Memory Reference Instruction Test Binary Loader
(ND41-0005) for a detailed description of its use).

SINGLE STEP

2.

3.

(SRS

10.

1.

12,

Set Switch Register to #002g.

Depress LOAD ADDRESS.

Depress START.

Stop test. Program stops, PC is ﬂﬂﬂ38.

Depress CONTINUE.

CLR J test. Program stops, PC is ﬂﬂﬂSS and the J register is £000g.
Set Switch Register to 77778 .

Depress CONTINUE.

re/ )

LISW fe;}\“\g ProgrOIﬁ stops, PC is ﬂﬂﬁ?s and the J register is 7777g.

Depress CONTINUE.

v« CLR J test. Program stops, PC is §011g and the J register isvﬂﬂﬂﬂs.

Depress CONTINUE.
CMP J test, Program stops, PC is ﬁﬂ138 and the J register is 7777g.
Depress CONTINUE.

CLR K test., Program stops, PC is 00158, J register is 77778 and the K
register is ﬁﬂﬁﬂs

Depress CONTINUE.

CMP K test. Program stops, PC is ﬂﬂl78, J register is 7777
register is 77778.

Depress CONTINUE.

8 and the K

CMP J test. Program stops, PC is ﬂﬂ2]8, J register is ﬂ,ﬁﬁﬂg; and the K
register is 77778.



VI.

MULTIPLE PASS

13, If user just completed the smgle step procedure, depress CONTINUE If
not go to the next step.

14, Set Switch Register to ﬂﬂ218.

15. Depress LOAD ADDRESS.

16. Set Switch Register to any value for multiple passes and to zero for @ single pass.
17. Depress START.

18. The test can be terminated by depressing STOP.

The following is a procedure for error analysis.

1.  Place the SELECT REGISTER switch in the ADDRESS position and read the stop
address from the SELECTED REGISTER lights.

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

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

. ERROR DIAGNOSTICS

The program stops on commission of an error. The address at which the program
stopped is indicated by the SELECTED REGISTER light when the SELECT REGISTER
switch is pladed in the ADDRESS position. Refer to the DIAGNOSTIC STOP LIST
(page 4 ) for cause of failure.

COMMAND SUMMARY

None.



ND4jeBRpy CIAGNOSTIC STOP LIST
OPERATE=MEMOCRY REFERENCE .INSTRUCTION TEST SAzp0@2
PRINTS "OPReMRI OK" EACH 4096 PASSES

8TOP
AT

aap2
pond
ae06
anin
aa12
2aiL4
en16
2e20

ABNQORMAL STOPS 3

STOP
AT

ene2
an2s
en3y
2034
2036
0o4d1
PRal
R046
ansa
20853
Pas6
2061
2063
0ee6s
eazs
AB7 4
eira
@103
2125
1o
2113
116
0124

* 8IN

sTop
CLR J
LJSw
CLR J
cHp J
CLR K
CMP K
CHP J
]

INSTRUCTTON
TESTED

INSTRUCTION

TESTED

81P
INLE
817
SNZ
SIZ
SNZ
SIP
SIN
SIP
SIN

o

SIP
SNZ
s12
SNZ
8IN
SIN
SIP
81z
SN2
SIN
SIP
SNZ

(SKIP)

JR

XXXX
aeaa
7777
aaan
7777
7777
7777
agpa

JR

XX XX
XXX X
nraa
anaa
aeoa
7nana
aon2
naan
anna

ana3n

7777
7777
7777
7777
7777
7777
peae
anan
aage
araa
7777
7777
7777

REGISTERS SHOULD BE
FL Ov

KR

X XXX
X XXX
XXXX
XXXX
X XXX
gaea
7777
7777

RR

AAXX
XXXX
XXXX
XXXX
XX XX
XX XX
XXXX
X XXX

REGISTERS

KR

X XXX
XX XX
nre2
prea
Qard
anea
nzAeN
nABG
neera
nepe
as¢a
a2na
page
naero
anae
aaea
7777
7777
7777
7777
7777
7777
7777

RR

X XXX
XX XX
XXXX
XX XX
XX XX
XXXX
XX XX
XXXX
XX XX
XX XX
XX XX
XXXX
XX XX
XXXX
XXXX
XX XX
XX XX
XX XX
XX XX
XXX X
XXX X
XXXX
XXXX

 8/15/77 wDB

SAspa21

SR

XXXX
XX XX
XXXX
XX XX
XXXX
XX XX
XXX X
XXXX

SHOULD BE ¢
FL OV

SR

XX XX
XXXX
XXXX
XXXX
XX XX
XX XX
XX XX
XXXX
XXXX
XXXX
XXX X
XXXX
XXXX
XXX X
XXXX
XX XX
XXXX
XXXX
XXXX
XXXX
XXXX
XXXX
XX XX

M X M X X W X X

M 2 X I I I I I M I MWI I XX XX X X XXX XX XX

M I XK IHIMMIMAXKX MMM IMMX I XXX XX X XX XX

> X X XX X X X X

5

PR

203
o0n3
rea7
BB
2213
a5
ee17
o2}

PR

aa23
0a26
an32
2035
eay7
A042
pAa4q
aa47
ae51
eas54
0057
ae62
an64
ea67
Qaz2
pR75
2ied
21r4
a1n6
P11l
n114
aL17
p122



STOP IMSYRUCTION REGISTERS 3HOULD BE 3

AT TESTED JR KR RR SR FL Qv PR
0124 s1z J 7777 7777 XXXX XXXX X X @125
nLesk SIn K 7777 7777 XYXX XXXX X X @127
2131 SIP K T777 7777 XXXX XXXX X ¥ @132
2133 SNZ K 7777 7777 XXXX XXXX X ¥ (@134
2136 812 K 7777 7777 XYXX XXXX X X 02137
2141 CLR JK AAAA @pARa XXXX XXXX X X @142
2143 SIZ X ACAA QAR70 XXXX XXXX X X 7144
n146 CLR O ANAE a25p XXXX XXXX X @ 0147
2151 SNZ O APAA A2ACA XXXX XXXX X @ @152
2155 812 0O 7777 7777 XxXX XXXX X @& 9156
ay57 SIN J 7777 7777 XXXX XXXX X 0 Ale@
8161 SIN K 7777 7777 XXXX XXXX X @& @162
2163 S$IZ 0O 7777 7777 XXXX XXXX X @ 0164
2166 SNZ 0 (CMP 0) 7777 7777 XXXX ¥XXXX X { Q167
2171 §1Z 0O 7777 7777 XXX¥ XX¥X ¥ { @172
B173 SIN J 7777 7777 XXXXYX XXXX X { 0174
2175 SIN K 7777 7777 XyXX XXXX X { @4i78
peen CLR JK O APAA AP XXXX XXXX X ° 2241y
a202 8517 K aaam AR XYY XXXX X 0 Q22,3
p204 $12 0 AeAA ¢ARA AXAX XXXX X @ @2e5
ne1u CLR FLAG A0 Ara XXXX XXXX @ 2 08211
2213 SNZ FLAG 2200 A0t XXXX XXXX & o P24
217 CMP  FLAG 200 A2Ea XXXX XXXX ] o 22249
paee SIZ FLAG 2229 2 XXXX XXXX { @ 9223
eey SET FLAG anne az22@ XXXX XXXX {2 2230
@e34 CLR JK O 7777 7777 XXXX XXXX 1 § @235
@237 SET  FLAG 7777 7777 XXXX XXXX 1 § 0240
az24ai SET FLAG 7777 7777 XXXX XXXX 1 1 @242
pe4y SET FLAG 7777 7777 XxXX XXXX § { @244
0245 SET  FLAG 7777 7777 XXX XXXX 1 { Q246
2251 CLR JK O NAR3 02722 XXXX XXXX § 7 2252
nas7 SET J 7777 @ap XXXX XXXX @ @ Q226Q
p263 SET K 7777 7777 XXXX XXXX @ @ Q264
nee7 SET O 7777 7777 XXXX XXXX & 1 02709
w278 SFTZ 14 AEAA Pagd XXXX XXXX @ @ 0276
2303 SFYZ 14 K Arze AnAc XYY¥XX XXXX @ 2 @43¢d
g312 SFTZ 14 JK ApAr ABED XXXX XXXX @4 @& 8313
n321 ROTE 14 JK A0 orna XXXX XXXX @ B B322
a33n ROTD 14 JK 2209 93¢ X¥YXX XXXX ¢ @ @33y



8TOP INSTRUCTION REGISTERS SHOULD BE ¢

AT TESTED JR KR RR S8R FL OV PR
0337 ROTD 14 J 2022 napa XXXX XXXX @ 0 0349
0346 ROTD 14 K Aran AAAR XXXX XXXX @ @ 9347
8353 INC J 2021 22078 XXXX XXXX ©# @ 0354
A356 INC J _Beal naem XXXX XXXX @ @ @357
2362 SFTZ at J Aan2 2@ XXXX XXXX @ @ 0363
365 8FTZ a1l J aRp2 2200 XXXX XXXX O A Q366
23714 SFTZ o1 J f00A4 A2@2 XXXX XXXX @ 0 2372
0374 SFTZ 21 J aeR4 2202 XXXX XXXX @ @ 0375
a400 SFTZ o1 J 2219 D20 XXXX XXXX @ @ 0d4nl
a4923 SFTZ 8l J A210 aRee XXXX XXXX @ @ P44
a4e7 SFTZ vt J AN2R AABA XXXX XXXX @ @ 0419
pay2 SFTZ oy J 02 2002 XXXX XXXX @ @ 2413
p4a16 SFTZ 21 J 240 2RgR XXXX XXXX @ @& 0417
2421 SFTZ a1 J A247 QP XXXX XXXX @ 7n p422
2425 SFTZ at J 100 Agad XXXX XXXX B A Q426
2430 SFTZ 21 J 21020 NG XXXX XXXX @ A @431
ERY SFTZ 24 J r2Ae AAQd XXXX XXXX @ @ Q435
a437 SFTZ ai J A200 AACA XXXX XXXX @ @ @440
2443 SFTZ 21 J Q427 AGRD XXXX XXXX @2 @ 2444
A446 SFTZ 21 J 2400 A2 XXUXX XXXX @ @ Q447
2452 SFTZ 01 J 1000 A2¢a XXXX XXXX @2 2 0453
0455 8FTZ 01 J 1020 2203 XXXX XXXX @ @ @456
2461 SFTZ ey J 2009 22P2 XXXX XXXX @ @ 0462
@464 SFTL a3 J 2090 e2an XXXX XXXX @2 0 04685
0472 8FTZ 01 J 4000 PA2A XXXX XXXX @ 0 @471}
R473 SFTZ 81 J 4022 222@ XXXX XXXX @ p D474
@477 SFTZ o1 J RAAZ PARB XXXX XXXX @ @ @500
2302 SFTZ 921 J AAAR fRAEA XXXX XXXX @2 @ @503
p5e4 SFTZ 81 J reen APad XXXX XXXX @ 2 @85e5
0541 INC K 2002 pAZL XXXX XXXX @ @ @512
0514 INC K pace eagl XXX XXXX @ @ @545
0320 SFYZ 21 K 2200 AAR2 XXXX XXXX @ @8 @521
as523 SFTZ 21 K AAAB MOE2 XXXX XXXX @ @ @524
Q527 SFTZ o1 K nRA3 vaed XXXY XXXX @ @ 8539
P332 SFTZ a1 K 2007 @204 XXXX XXXX 2 o 2333
8336 SFYL o1 K pe3e eA1d XXXX XXXX @ @ 03537
541 SFTL 021 K pred eoaLle XXXX XXXX B8 @ @942
p345 SFTZ 21 K naNa o2 XXXX XXXX @ @ @546
8530 SFTZ 01 K agan 029 XXXX XXXX @ o @351
2354 SFTZ 21 X 272020 0242 XXXX XXXX @ @ @555
p357 SFTZ 21 K N2AB BAd4d XXXX XXXX B @2 8560



.8TOP
AT

n563
2566
a572
0575
p6@1
a6o4
a6
2613
n617
g622
P626
@631
p635
n64e
2642
a644
8652
n6607
2667
g7oa
azaez
w7en
n726
e732
azsy
@743
ars2
R756
a764
2771
1017
1826
1036
1045
1852
1061
in7e
177
1106
1113
f12n
1127
1136
1143
1150

INSTRUCTION

TESTED

SFT?
3FY2
3FTZ
SFTZ
SFYZ
8FTZ
SFTZ
SFTZ
SFTZ
8FTZ
SFTZ
SFTZ
SFTZ
SFTZ
SFT2Z
SFTZ
NEG
NEG
LRFJ
LRFJ
LSFK
LSFK
EXJR
EXJR
EXKS
EXKS
EXJR
EXJR
LKFJ
LKFJ
SFTZ
AJK
AJK
SJK
SJK
AND
AND
ADR
ADR
SBR
SER
ADS
ADS
S8S
SBS

2l
©i
"1
ni
@1
7y
4B
"y
a1
@i
21
2y
i
a4
214
91
J

K

LJFR
LJFR
LKFS
LKFS&

EXKS
EXKS

pe JK

Kle R Rle XLy XL, XL, X

JR

ARAQR
ARAR
3097
agoe
nean
220
2009
anae
anpa
a00n2
fanaag
agan
aAgpn
GRGR R
A0 QAR
A AR
Al
ARAR
ANAQ
peae
"aan
AAAR
anNge
rean
AA2R
APraR
neee
acae
nezaA
ARAR
2525
ARAR
2525
100
2525
A0
2525
A0
2525
weEaAd
25258
anan
2525
Aqs0
25285

KR

1o
7 Rl
-t
p2ua
Ad4nn
447
1022
1260
2R2A
2A00
4207
4300
pera
nAEA
pagn
NARA
naea
naen
nopaa
apea
naoe
fpana
para
a0aa
paen
HAan
Hega
rRG2
nana
pane
2528
2528
nape
2525
CARR
2825
ARG

2525

Apen
2528
eagn
2325
naea
2525
azee

REGISTFRS

RR

XX XX
XX XX
XX XX
XXX

XXX X

X XXX
XX XX
XXX
XXYXY
XX XX
X¥XX
XX XX
XX XX
XX XX
X XXX
XXXX
XXX X
XX XX
agna
7777
7777
7777
7777
anon
agap
apap
7777
CPA%
el 1ol
2320
2525
2825
2528
25625
2525
2525
2525
2525
2525
2525
2525
2525
2525
2525
2525

SHOULD RE 3
SR FL OV

XX XX
XX XX
XXXX
XX XX
XX XX
XXX
XXX X
XXXX
XXX
XX XX
XX XX
XXX X
X XXX
XXXX
XXX X
XXXX
XX XX
XX XX
XXXX
XX XX
nea0
7777
7777
7777
7777
eana
7777
aonn
peeR
eana
2525
2528
2525
2825
2528
2525
2525
2525
2325
2525
2525
2525
25258
2525
2525

NV IV IIMMIITIED NI VISV NI ORI IO EIIUDUOIDDVIDDR
SR I INISECSIIDVUNIIINIIINIIINDVIDIINDYEN IR

I

PR

2564
NB67
n573
2576
Aa6n2
Atns
n6114
7614
w20
8623
a627
ne32
RE3E
n641
7643
645
n653
P66
2670
a701
azia
a721%
727
2733
Az4n
B744
2753
@757
A785
8772
1020
1027
1037
1046
1253
1262
1871
{in@
11?2
1114
1121
1130
1137
1144
1151



8TOP
AT

1155
1164
1166
1172
1177
1204
1211
1216
1224
1231
12%7
1245
1253
1257
1263
12714
1277
13a5
1312
1318
13214
1323
1333
1337
1344
1347
1355
{1360
1365
137@
1373
1400
1405
1410
1416
1420
1427
1431
1440
1442
{446a65
1467

INSTRUCTION

TESTED

NAJK
NAJK
NAJK
NAJK
NSJK
NSJK
NADR
NADR

" NADR

NADR
NSBR
NSBR
NADS
NADS
NADS
NADS
NSBS
NSBS
LRFJ
LSFK
LJFR
LKFS
LRFJ
LRFJ
LJFR
LJFR
LJST
LJST
LJST
LJST
LJST
LJST
LJsT
LJST
RFOV
RFOV
RFOV
RFOV
RFOV
RFOV
JMP

JMP

LSFK
LSFK
LKFS
LKFS

o*21

JR

3253
aeae
2525
2525
anan
2525
5253
aeaa
2825
2523
anae
25285
5253
nega
2525
2523
2890
2525
eeaa
pean
aean
aenn
pena
2028
2000
agae
AXXX
BXXX
2XXX
4XXX
4XXX
AXXX
6XXX
4X XX
7777
7777
4002
4829
2¢00
2000
ene92
a009

REGISTERS

KR

2525
25285
5253
@aoo
2526
nngo
2525
26298
5253
Qa2
2528
aapa
2525
2525
5253
apoQ
2525
peoa
2020
nARa
naze
npea
nege
npeg
7777
naaa
pana
peen
nana
poon
ponan
naga
poca
poeo
peon
veeo
9000
eenn
¢taea
peen
naga
raea

RR

2525
2525
2523
2525
25289
25256
2525
2525
25235
2525
2528
2525
2525
252%
2529
2525
2525
25235
Qeen
gann
penn
eonn
7777
7777
7727
7777
7777
7777
2777
7777
7777
7777
7777
7777
7777
7777
2777
7777
7777
7777
7777
7777

SHOULD BE 3
FL oV

SR

2525
2525
2525
2525
2525
2525
2525
2328
2325
2523
2525
25825
2528
2525
2525
2525
2525
2528
oQee
p0202
PoQo
PRQ0
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777

F IR B S s B TS P~ T I S i~ I

PR

1156
1162
1167
1173
1200
1205
1212
1247
1225
1232
1240
1248
1254
1260
1266
1272
{300
1306
1313
1316
1322
1324
1334
1340
1345
1350
1356
1361
1366
1371
1378
1401
1406
1411
1417
{421
1430
1432
1441
1443
1466
1470



STOP INSTRUCTION REGISTERS SHOULD BE 3

AT TESTED JR KR RR SR FL 0OV PR
14714 JMP waaR wewe 77?7 7777 ¢ 4 1472
1477 LDJ anox aeey 77?7 7777 8 8 1508
15p4 LDJ aAnA2 pee2 7777 7777 2 A 1505
1511 LDJ acar aeed 7777 7777 0 @& 18512
1516 LDJ LA rRLG 7777 7777 e @ 1517
1523 LDJ Axqp e 7777 7777 o @ 1524
1530 LDJ AR Aada 7777 7777 @ & 15314
1535 LDJ 2094% pioad 77727 7777 7 A 1536
1542 LDJ nCed gere 7777 7777 n o 1543
1547 LoJ ABGAN @4en 7777 7777 @4 @ 1550
1554 LDJ aca? yage 7777 7777 2 & 18585
1861 LoJ apnaA 2a0a 7777 77?7 n @ 15692
1566 LDJ noane 480w 72777 7777 2 @ 13687
1570 JMP %16 apAd 4ove 727277 7777 2 @ 16¢5
1642 LDJ agon @@y 7777 7777 ¢ ©n 16413
1647 LDJ aeee peeR 7777 7777 ¢ o {620
1624 LDJ ARAQ eepd 7777 7777 a0 1625
1631 LDJ oA} deys 7777 7777 ¢ @ 1632
1636 LoJ 2820 @euen 7777 7777 @ A 1637
1843 LDJ 20073 @dBan 7777 7777 @ 0 1644
1650 LDJ . AMPA Ayea 7777 7777 ¢ 3 1651
1655 L.DJ A0 a2¢0 7777 7777 @ A 1656
1662 LDJ 2N pden 72777 7777 @ & 1663
1667 LDJ AAAN 1Qeer 77277 7777 @6 @ {67@
1674 LDJ AN 200¢ 7777 7777 ¢ @ 1675
17014 LDJ Aanae 4900 7777 7777 @ & {1702
1706 L.OJ aAnae aera 7727 7777 ¢ @& {17n7
1717 ADJ A2 28285 7777 7777 ¢ @ 1720
1723 ADJ 7777 aa@w 2777 7777 @ 7 1724
1726 ADJ 7776 Aa0n 7777 7777 @ {1727
1733 ADJ aean agea 72277 7777 ¢ 1§ 1734
17409 sSTJ neHA aeenr 7777 7777 @& o 1741
1747 8$YJ 2022 aren 72777 7777 @4 a4 1759
1754 STJ ANAA waeRr 72227 7777 #4755
17614 SBJ AQRA QAGQA 7777 7777 @ o {1762
1764 D82 An@ER aaeqa 77727 7777 ¢ @ 1765
1770 Dsz AN eeea 7777 7777 ¢ o 1774
1772 I1s2 apa@ rar 72277 7777 0w o 1773
17758 Is2 A0ee eenn 772727 7777 4 & {776
1777 DSZ A0 pavie 7777 7777 @ @ 20p0
210 LDJ QAN Kwean 7777 7777 @ & 2011



sTOP INSTRUCTION REGISTERS SHOULD BE

AT TESTED JR KR RR SR FL OV PR
2021 ADJ nean 25285 7777 7777 ¢ @ 2022
2025 ADJ 7777 aeea 7777 7777 B @A 2028
2e3n ADJ 7776 eaem 7777 7777 © { 2831
2035 ADJ anpo aged 7777 7777 o 1 2036
2042 8TJ aeeo eepad 7777 7777 © @ 2043
2051 §TJ aeae eeen 7777 7777 @ @ 2052
2056 STJ zZeaa geeq 7777 7777 @ a 2887
2863 . 8BJ 2009 eaeo 7777 7777 @ @ 2064
2066 DsZ e0an eeea 7777 7777 © o 20867
eaz2 RYA peon eaead 7777 7777 @ @ 2073
2074 182 a820 eaen 7777 7777 0w @ 2875
2077 182 aQae @eap 7777 7777 o @ 2199
21a1 DsZ nane @eawo 7777 7777 @ o 2in2
2107 STJ FIRST gaae anep 7777 7777 8 @A 2i1@
2112 STJ FIRST a0 eara 7777 7777 @ o 2413
2117 STJ FIRSY Jeaa paen 7777 7777 @ @ 2120
2123 STJ FIRST eepe peen 7777 7777 @ o 2124
2132 8TJ LAST eQep aeed 7277 7777 B @ 2133
2136 8TJ LAST eoae aoew 7777 7777 @ @ 2137
2140 STJ LAST aeae Aaanp 7777 7777 0 9 2141
2146 ADJ L AST 2002 oapm 7777 7777 @ y 2147
2152 ADJ LAST aeqa peamd 7777 7777 @ { 2153
2164 ADJ FIRST @eon p@ee 7777 7777 @9 { 2165
2175 LDJeé LAST o0Q2 veea 7777 7777 @B @ 2176
2201 FIRST INC 2092 eaen 7777 7777 @ @ 22m2
2213 LDJe LAST pen@ waee 7777 7777 O ®# 2214
2216 FIRST INC 2eqn daea 7777 7777 o o 2217
2226 LDJe aena a@aqd 7777 7777 @ @ 2227
2234 ADJe Qen aeea 7777 7777 @ @ 2235
2242 ADJe aeQe egea 7777 7777 @ " 2243
2251 ADJe apm @pQ@ 7777 7777 @ { 2282
22553 ADJe 7777 @ueo 7777 7777 @ @ 2256
2261 ADJe aean gaep 7777 7777 © { 2262
2267 3BJe aopa e@ap 7777 7777 @ @ 2270
2274 STJe ngea aaed 7777 7777 @ @ 22783
230l STJe @200 ewwnad 7777 7777 @ @ 23p4
23190 STJe naRa- gana 7777 7777 @ @8 2311%
2313 STJe 22Q7 eevn 7777 7777 @ @ 2314
2333 LDJe LAST eeno eeead 7777 7777 @ @ 2334
2336 FIRST INC nQaa geead 7777 7777 @ @& 2337
2346 LDJe FIRST 2aae aaen 7777 7777 @ @& 2347
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STOP INSTRUCTION REGISTERS SHOULD BE 3 g

AT TESTED JR KR RR SR FL Qv PR
2351 LAST INMC ap@an qwen 27277 7777 9 m 2352
2361 LbJe Anan nava 7777 7777 ¢ #2362
2367  ADJe pane amgn 7777 7777 @ #2370
2375  ADJe nane epea 7777 7777 ¢ 1 2376
2404 ADJ® Congan paee 7777 7777 @ 1 2498
241¢ ADJe® 7777 ween 7777 7777 ¢ 1 2444
2422 SBJe aegp enma 7777 7777 R @ 2423
2432 STJe A00Q @Amy 7777 7777 @ @ 2433
2441  STJe anan meve 7777 7777 @ A 2442
2446  STJS agan aeed 7777 7777 @ A 2447
2484  FIRST INC neAn ARen 7777 7777 @ B 2452
2454  LAST INC a¢Ap @ncw 7777 7777 @ B 2455
2457  SMJ Avan @RPa 7777 7777 @ 0 2467
2462 SMJ 4020 @008 7777 7777 @ @ 2463
2465  SMJ 7777 ¢nen 7777 7777 @ @ 2466
2470 SMJ 7777 avea 7777 7777 @ A 2471
2477 SMJ ae@a wera 7777 7777 @ 8 2500
2502  SMJ 2080 auen 7777 7777 @ @ 2503
2505  SMJ 7777 ween 7777 7777 @ 9 256
2517 SMJ 7777 vewn 7777 7777 @ @ 2514
2513  SMJe AnAw naen 7777 7777 @ A 2514
2516  SMJe anap ween 7777 7777 @ A 2517
2521  SMJe 7777 emge 7777 7777 @ 9 2522
2524  SMJe 7777 ewea 7777 7777 @ @ 2525
2533  sMJe mAn@ aeru 7777 7777 @ @ 2534
2536  SMJ® nAARd nrea 7777 7777 @ @ 2537
254y  SMJe 7777 aaea 7777 7777 @ 6 2542
2544  snJe 7777 wana 7777 7777 @ 8 2545
2558  DSZe aeoa wens 7777 7777 @ @ 2551
2554  DSZ6 (NO DEC)  Aumd anea 7777 7777 @ 0, 2555
2556 1526 (NO SKIP) 2paa @ea@ 7777 7777 0 @ 2557
2561 1S7e (NO INC)  ara@ pong 7777 7777 @ o 2562
2564 1576 neag weea 7777 7777 # @ 2565
2572 1Sze (ND INC)  @¢ap n0ea 7777 7777 ¢ @ 2573
2574  DSZ& (NO SKIP) Ava¢ awea 7777 7777 @ » 2575
2577  DSZ6 (NO DEC)  muam agen 7777 7777 @ @ 2600
2686 DSz Ap%@ aaen 7777 7777 @ @ 2647
2612  DSZe (NO DEC)  2@a@ apud 7777 7777 ¢ @ 2613
2614 1876 (NN SKIP) 40@7 gaawn 7777 7777 @ @ 2615
2617 1SZe (NO INC)  720a@ g¢a@f 7777 7777 ¢ M 2620
2622 152 A92% weew 7777 7777 @ 0 2623
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STOP
AT

2630
2632
2635
2643
2652
2656
26614
2666
2675
2704
27141
2721
2731
2736
2745
2754
R762
2777
3000w
3ees
Ipaz
3011
3ay7
3024=5
33y
3033
3035
3042
3244
IN51=3
3p62
3070
3072
3074
3076
3104
31087
31141
3143
3118
3122

INSTRUCTION
TESTED

Isze
DsZe
DSZe
ADDL
ADDL.
SUBL
suBl
SUBL
ADDL,
SUBL
ANDL
ANDL
ANDL
ANDF
ANDF
ANDF
ANDF
JPS
JPS
JPS
JPS
JPS8
JPS
JMP
JPS
JP8
JPS
JPS
JMP
JPS§
JMPe@
JMPe
JMP @
JMPe®
JMPe®
JMP®
JMPe®
JMP e
JMPe
JMP®
JMPe@

(NO INC)

(NO SKIP)

(NO DEC)
a1

22

1

a1

@ae

77

77

na

77

a1

pona
2825
5282
7777
(FAILED)
(FAILED)
(JR)
(KR)
(0V)
(PR)

(JR)
(KR)
(ov)
(PR)

(FAILED)
(FAILED)
(JR)
(KR)
cov)
(FL)Y
(FAILED)
(JR)
(KR)
(ov)
(FL)
(FAILED)

JR

anan
ARAA
fanan
pemeQ
peae
7777
anae
anne
anne
nnao
pAQe
nean
neaa
aana
nena
pege
anan
7777
7777
”ea0
anae
aran
aeae
aean
anan
anna
2099
anne
0800
7777
7777
aann
aaan
Qa7
AAGa
7777
2nan
aaae
ernaa
aeae
neea

REGISTERS
KR RR

neoan 7777
raQ™ 7777
paaea 7777
aeen 7777
aana 7777
Qeea 7777
napa 7777
naea 7777
neeq 7777
aapa 7777
agaen 7777
gogea 7777
aepad 7777
agna 7727
geen 7777
aana 7777
neen 77277
7777 7777
7777 7777
anae 7777
neea 7777
ppoa 7777
naga 7777
nauas 7777
nreaar 2777
eppn 72777
paep 7777
paar 7777
ppen 72777
7277 7777
7777 7777
noga 7777
paea 7777
Besa 7777
peea 7777
7?77 7777
nean 7777
apem 7777
Beea 7777
pann 7777
agea 7777

SHOULD BE 3
FL. OV

SR

7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
2777
7777
7777
7777

-12-
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SO III~IAI]ID -

PR

2631
2633
2636
2644
2653
2657
2662
2667
26786
2705
2712
2722
2732
2737
2746
2755
2763
30023
3003
3006
3012
3ag2
3020
3N48
3032
3234
3036
3243
3254
Jn27
3066
3271
3273
30875
3877
31a5
3110
3i12
3114
3116
3125



STOP AT TESTEL

3126
3130
3132
3134
31414
3143
3145
3147
3151
3187=E0
3170
3172
3174
3176
3203
3210wl
3215
327
3221
3223
32314
3236=37
3246
3250
3252
3254
3261=€2
3265
3267
3271
3273
3301

3374

Jnpeg
JHMP e
JMPE
JMPe
JMPe
JMPe
Jrpe
JMpe
IMpe
JPSe

“JPse

Jpse
JPSe®
JPSe
JPSe
JPSe
JPSe
JPSe
JPSe
JPSE
JPSe
JP&e
JPSe
JPSe
JPS®
JP&e®
Jpse
JPse
JPSE
JPSe
JP3e
JPSE

NO SWITCHES UP ~SINGLE PASS CORRECT

(JR)
(KR)
(oV)
(FL)
(FATLED)
(JR)
(KR)
(av)
(FL)
(FAILED)
(JR)
(KRY
(ov)
(FL)
(PR)
(FAILED)
(JR)
(KR)
(0V)
(FL)
(PR)
(FAILED)
(JR)
(KR)
(OVv)
(FL)
(FAILED)
(JR)
(KR)
(0V)
(FL)
(PR)

3325=26 JMPe RETEST

END ND41eBPY STOP LIST

JR

ArAe
ARANA
At
nean
apnn
PR
ANAR
arae
2anan
7777
APV
AUAQ
A9R R
nepo
AAxRQP
7777
AR
neae
neep
AGAR
AR
aeea
agan
apae
panna
NAAG
143
ARAH
aqaan
ARBD
ARAQ
aean

REGISTERS

KK

peea
anzaA
apea
Anea
VAR

anpn

Area
fare
aeva
7777
agen
pgan
ARE A
Aa0a
aara
7777
raan
2003
gara
A0 2
pnaey
neea
il
p2ea
aaea
porae
weea
uwaea
aaea
PaAga
pena
punes

FAILED

2777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
77277
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777

RR SR

7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
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DI IV IV IFIAR—RDIIRIR
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PR

3127
3131
3133
3135
3142
3144
3146
3180
3152
3166
31714
3173
3175
A1r7
3204
3213
32416
32202
3222
3224
3232
3245
3247
3251
3253
32558
3264
3266
3270
3272

3274

332



EXECUTE AND TWO-WORD INSTRUCTION TEST (ND41-8002)
INTRODUCTION

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

B. PROGRAM AREA
4[5,6[58 through 73154.
C. STARTING ADDRESS
4900,
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

All forms of two-word MRI's are tested separately to verify that each step in the
instruction is performed correctly. The second half of the program is the execute test
that includes a stored execute test marker indicating the number of current tests.
Execution of two-word operates, two single word MRI's and combinations of direct
and indirect two~word instructions are tested.

The program stops on commission of an error. The address at which the program stopped
and the status of the marker (location 55738) can be referred to the DIAGNOSTIC
STOP LIST for possible cause of failure.

On completion of 4096 valid passes, the teletype prints "XCT - TWI OK",
OPERATOR OR USER CONTROL

Starting the program with a non-zero Switch Register causes multiple passes. A zero
Switch Register allows only one pass.

This program can be chained to the Cperate~-Memory Reference Instruction Test
(ND41-8001) by changing the contents of location 7276 _ (of this program) to ﬂﬂ218.

A non-zero Switch Register will also cause multiple passes in the "chained" mode if
ND41-8001 is in core and location 333,08 of ND41-8001 has been modified for this mode.

After the commission of an error, the stop address and marker status (location 5573 )

should be referred to the DIAGNQSTIC STOP LIST. To recover from an error condi-
tion, set Switch Register to stop address, depress LOAD ADDRESS, depress CONTINUE.

14



Vi.

OPERATION PROCEDURE

I.

5.

6.

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

Set Switch Register to 4ﬂﬂﬂ8.

Depress LOAD ADDRESS.

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

Depress START.

The test can be terminated by depressing STOP.

The following is a procedure for error analysis:

1.

Place the SELECT REGISTER switch in the ADDRESS position and reod the
stop address from the SELECTED REGISTER lights.

Set Switch Register to 55738.

Depress NEXT WORD. T L

Lot

Refer stop addrsss and marker status the DIAGNOSTIC STOP LIST (Page 65 ).

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

depress CONTINUE.

ERROR DIAGNOSTICS

On commission of an error the program will stop. Refer fo the DIAGNOSTIC STOP
LIST (Page 65 ).

COMMAND SUMMARY

None.
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NEOA1l=mBAMD

EXECUTE

STOPPED
ADDRESS

Ay
4010
a¢1a
4017
409

4074
4ap3e
4333
4ap3s
4047
47047
47 a5
4050
4053
4055
acs7
4c5?2
4gs4
4¢:R7
4272
anv 4
4076
4102
414
4106
4112
4114
4116
4121
4123
4126
4131
413
4149
4143
4146
4151
4153
4155
4160
4163
4167
4171

EXECUTE INSTRUCTION
HAREER

7717
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777

DIAGNOSTIC STNP LIST
AND TWODwWORD INSTRUCTIOM

TESTED

Tw| D)
TWLDJ
TWLNYJ
TWSTJ
TWSTJ
TWST.
THSTJ
TWLDJ
THLDJ
TWLOJS
TWSTJ
THSTJ
TWSTJ
TWADJ
TWADJS
TWADJ
TWSRJ
TWSBJ
TWERY
TRLDJ
TWLDJ
TWLDJ

CANY ABOVE

ANY ABQVE
ANY ARQVE
THWLDK
TWLDK
TWLODK
THSTK
TWSTK
TWSTK
TWSTK
THSTK
TWLDK
THWLDK
TWLDK
TWSTK
THSTK
THSTK
TWSTK
TWSTK
TWADK
THADK

1/10/73 =07
TEST SAsatrn

CAUSE OF .STOP

FAILED TO INCREMENT PRNGRAM REGISTER
EXTRA PROGRAM REGISTER TMNCRENMENT
FAILED TO LOCADR J REGISTER

FAILED 70 INCREMENT PROGRAM FEGISTER
EXTRA PROGRAM REGISTER INCREMENT
CHANGED CONTENTS QF J REGISTFw®
FAILED TO STORE J REGISTER

FATLED TO INCREMENT PROMRAM RENBISTER
EXTRA PROGRAM REGISTER TNCREMENT
FAILED TO LOAD J REGISTEPR

FAILED TO INCREMENT PROGRAM REGISTER
EXTRA PROGRAM REGISTER INCREMENT
FAILED TO SYORE J REGISTER

FAILED TO INCREMENT PROMRRAM REGISTER
EXTRA PROGRAM REGISTER INCREMENT
CHANGED CONTEMTS OF ] RFGISTER
FAILED TO INCREMENT PROGRAM REGISTER
EXTRA PROGRAM REGISTER JTNCREMENT
FAILED TO SURTRACT ZEROD

FAILED TO INCREMENT PROGRAM REGISTER
EXTRA PROGRAM REGISTER INCREMENT
FAILED Y0 LOAD J REGISTER

CHANGED K REGISTFR

CHANGED OVERFLOW REGISTER

CHANGED FLAG REGISTER

FAILED TO INCREMENT PROGRAM REGISTER
EXTRA PROGRAM REGISTER INCREMENT
CHANGED CONTENTS OF K RFGISTER
FAILED TO INCREMENT PROGRAM RERISTER
EXTRA PROGRAM REGISTER INCREMENT
CHANGED CONTENTS QF K REGISTER
CHANGED J REGISTER

FAILED TO STORE K REGISTER

FAILED TO INCREMENT PROGRAM REGISTFR
EXTRA PROGRAM REGISTER TNCREMENT
FAILED TO LOAD K REGISTFR

FAILED TO INCREMENT PROGRAM REGISTER
EXTRA PROGRAM REGISTER INCREMENT
CHANGED CONTENTS QF K REGISTER
CHANGED J REGISTER

FAILED TO STORE K REGISTER

FAILED TO INCREMENT PROGRAM REGISTER
EXTRA PROGRAM REGISTER INCREMENT
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4173 7777 TWADK CHANGED CONTENT OF K. REGISTER
4176 7777 TWSBK FAILED YO INCREMENT PROGRAM REGISTER
420 7777 THSRK EXTRA PROGRAM REGISTER THCREMINT
4200 7777 TWSRK CHANGED K REGISTER .

A20F 7777 THLDK FATLLFC TO INCREMENT PROGRAM KEGISTER
421y 7777 TWLODK EXTRA PROGRAM REGISTER INCREMFNT
421z 7777 TR DK CHANGED K REGISTER

4215 7777 THLDK CHANGED J REGISTER

4217 7777 THLDK CHANGED 0O REGISTER

4221 7777 TWLDK CHANGED FLAG REGISTER

4233 7777 TWDJ FAILED TO LOAD J REGISTER

4243 7777 TWLDJ FAILED TO LOAD J REGISTER

4256 7777 TWSTJ FAILED Y0 STORE J REGISTER

4271 7777 THSTJ FAILED TO STORE J REGISTER

4372 777 THSYJ CHANGED K REGISTER

4304 7777 TWSTJ CHANGED FLAG REGISTER

4316 7777 TWADJ FAILED TO ADD TC J RERISTER

4325 7777 TWADJ FAILED TO ADD TQ J REGISTER

4335 - 7777 TWSEJ FATLED TO SUBTRACT FRCOM J REGISTFR
4343 7777 TWSBJ FAILEC TO SUBTRACT FROM J REGISTEFR
435¢ 7777 THEMJ FAILED TO SKIP WHEN DIFFERENT
4354 7777 TWSMJ SKIPPED WHENM SAME ‘

4364 7777 TWSMJ FAILED TO SKIP WHEN DIFFERENT
4364 7777 THSMJ SKIPPED WHEN SAME

4370 7777 TWSMJ FAILED T0O SKIP WHEN DIFFERENT
4374 7777 THSMJ FAILED T0O SKIP WHEMN DIFFERENT
4491 7777 TWSMJ SKIPPED WHEN SAME

44006 77277 TWSMJ SKIPPED WHEN SAME

4432 7777 TWSMJ FAILED TO SKIP WHEN DIFFERENT
4415 7777 THSMJ FAILED TO SKIP WHEN DIFFERENT
4420 7777 THSMJ FAILED TO SKIP WHEN DIFFEREMT
4423 7777 THSMJ FAILED TO SKIP WHEN DIFFEREMT
4426 7777 TWSMJ FAILED TO SKIP WHEN [DIFFERENT
4431 7777 THSMJ FAILED TO SKIP WHEN DIFFERENT
4433 7777 TWSMJ CHANGED K REGISTER

4435 7777 TWSMJ CHANGED O REGISTER

4456 7777 THSMK FAILED TO SKIP WHEMN DIFFERENT
44€2 7777 THSMK SKIPPED WHEN SAME

C 4466 7777 THSMK FAILED TO SKIF WHEN DIFFEWREMT
4472 7777 TWSMK SKIPPED WHEN SAME



4540
A5, 3
a5
4515
452
4527
an3o
4585
45a»
4543
A5 4R
45355
4561
4€5a
4587
45713
46 n
4603
4645
4637
4628
4631
4634
4627
4/ 43
4E05
A& 6
4683
ABEG
4673
4742
47:c4d
47 11
4714
47272
4725
47 3
472
4734
47 435
47 51
47588
476

-22

uﬁl”ﬂ

7777
F777
7777
71777
7777
7777
7777
7777
7777
7777
7777
7777

2777

7777
7777
7777
7777
7’777
r777
7777
7777
2777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7277
7777
7777

TWLOK
THEML
TWEMK
THEMK
TS
TWSMK
TWSMK
TWSMic
TWEMK
THEMK
TWEMHK
TwDS7
TaDS?
TWISZ
TWIS?Z
TWISZ
TWIS?
TWDS?
TWDE7Z
TWIMP
TWJIMP
TWIMP
TNJIMP
TwdHp
TWJRS
TWJPS
TWJIPS
TWJIPS
TWIPS
TWJIPS
TWL.DJe
TUWLDJe¢
THLDJ®
THLDJe
TwlDJe
TWLLDJ?
TWNJe
Tw(.DJe
TWLDJe
TWETJe
TWST J@
TWSTJe®
THSTJe

FAILED TQ LOAUL K REGYZTFER

FAILED TN SKIP wWHEN DIFFERENT
FAILED TO SKIF WHEN NDIFFERENT
SKIPPED WHEMN SAME

SKIPPEN WHEN SAME

FATLED TO SKIP WHEN DIFFERENT
FATLED T SKIP WHEN DIFFFYENT
FaIlLED TO SKIF WHEN DIFFFRENT
FAILED TO SKIP WHEW DIFFERE"T
FAILED T0 SKIP WHEN DIFFFFENT
FAILFD TO SKIP WHEN NDIFFEKENT
SKIPPEND DECREMENTING ZERND

FALLED TO DECREMENT

FAILED TO SKIF WHEN ZERC

FAILED TO INCREMENT

SKIPPED INCREMENTING 7ERND

FAILED TO INCREMENT

FAILED TO SKIF wWHEN ZFR0

FAILED TO DECREMENT

FAILED T0O HMODIFY PROGRAM REGTISTER
CHANGED J REGISTER

CHANGED K REGISTER

CHANGED 0O REGISTER

CHANGED FLAG REGISTER

FAILED T0O MODIFY PROGRAM REGISTER
CHANGED J REGISTER

CHANGED X REBISTYER

CHANGED 0 REGISTER

CHANGED FLAG REGISTER

FAILED T0 STUOKE PROGRAM PESISTER
EXTRA PROGRAM REGISTER Y(NCREMIANT
FAILED TO LOAD J REGISTER ‘
EXTRA PROGRAM REGISTER INCREMENT
FATLED YO LOAD J REGISTER

EXTRA PROGRAM REGISTER TNCREMENT
FAILED TO LGAD J REGISTER
CHANGED K REGISTER

CHANGED Q REGISTER

CHANGED FLAG REGTISTER

EXTRA PROGRAM REGISTER [TNORDMENT
FAILED TO STORE J REGISTER

EXTRA PROGRAM REGISTFR TNCREMENT

FATLED TO STORE J REGISTER
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4766
4772
a777
SAg3
5012
°p12
5014
504e
S043
Sgsa
5054
5057
S@61
3479
5074
5102
5106
5113
§5116
5121
5123
5132
5134
5141
5144
5152
5158
51614
5163
5165
5176
S2a1
5208
5213
5217
5228
5231
5235
5237
5263
5266
85273
5276
5383
5305
5316
5322
S330
5334

7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
2777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777

7777

TWSTJe
TWETJS
THSTJe
THWETJ®
TWSsTJe
TWSTJe
TWSTJe
TWADJe
TWADJ®
TWADJeE
TWADJ®
THWADJe
TWADJ@®
TWADJe
TWADJe
THWSBJ®
TW8RJe
THWSBJe®
THSBJe®
THE8BJe
TUSBJe®
THLLDKe®
TULDKe
THLDK®
THL.DKe
THLDKe
THLDK®
THLDKe
TWLDKe
THLDKe®
THSTKe
THSTKS®
THSTKe
THSTK®
TWETK®
THSTKe
THSTKe

THETKe

THSTKe
TWADKe
TWADK®
TWADKe
TWADKe
TWADKe
TWADKe
TWADKa
TWADKe
TWSBKe
TWSBK®

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO STORE J REGISTER

EXTRA PROGRAM REGISTER JNCREMENT
FAILED TO STORE J REGISTER
CHANGED K REGISTER ‘

CHANGED O REGISTER

CHANGED FLAG REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO ADD ONE

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO ADD TO J REGISTER
CHANGED K REGISTER

CHANGED FLAG REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO ADD TO J REGISTER
EXTRA PROGRAM REGISTER INCREMENT
FAILED TO SUBTRACT FROM J REGISTER
EXTRA PROGRAM REGISTER INCREMENT
FAILED TO SUBTRACT FROM J REGISTER
CHANGED K REGISTER

CHANGED FLAG REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO LOAD K REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO LOAD K REGISTER

EXTRA PROGRAM REGISTER INCREMENT
CHANGED J REGISTER

FAILED TO LOAD K REGISTER
CHANGED O REGISTER

CHANGED FLAG REGISTER

EXTRA PROGRAM REGISTER INCREMENT
CHANGED J REGISTER

FAILED TO STORE K REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO STORE K REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO STORE K REGISTER
CHANGED O REGISTER

CHANGED FL.AG REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO ADD TO K REGISTER
EXTRA PROGRAM REGISTER INCREMENT
CHANGED J REGISTER

FAILED TO ADD TO K REGISTER
CHANGED FLAG REGISTER

EXTRA PROGRAM REGISTER INCREMENT
FAILED TO ADD TO K REGISTER
EXTRA PROGRAM REGISTER INCREMENT
FAILED TO SUBTRACT FROM K REGISTER
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3342
5345
5347
5360
5363
5366
5374
8372
5376
- 54085
5410
5413
54153
5417
5422
5431
5434
5437
544}
5443
5456
5461
5464
54AR6
5470
547%
5501 1=022
5504=05
5813
5516
352¢
5522
5532=31
5534=35
5%544
5547
5581
5553
5564

7777
7777
7777
7777
7777
7777
7777
2727
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777
7777

TWGHKE
TWSBKe
TUSEBKe
TWDSZ e
THDSZe®
TWDSZe
TWNSze
TWDSzZe
TWDSZE
TWISZe
TWISZE
THISZe
TWISZe
TWISZe
THISZe
TWISZe
THISZe
TWISZe
THISZ?
THISZe
TWDSZe
THDSZe
TWDSZe
THDSZe
THDSZ®
TWDSZe®
THIMPe
THIMP®
TWIMP®
THIMP®
TWIMPe
TWIME®
TWJPSe
THJIPSE
TWJIPS®
THJPSE
TWJPSe®
TWIPS®
TWIPSS

EXTRA PROGRAM REGISTEP TNCREMENT
FAILLED TO SUBTRACT FROM K RESISTEPR
CHANGED FLAG REGISTER
DECREMENTING ZERQ SKIPPEN
CHANGENR J REGISTER

CHANGED K REGISTER

CHANGED 0 REGISTER

CHANGED FLAG REGISTER

FAILED TQ DECREMENT

FAILED TO SKIP ON ZERDp

CHANGED J REGISTER

CHANGED K REGISTER

CHANGED 0 REGISTER

CHANGED FLAG REGTSTER

FAILED TO INCREMENT

INCREMENTING ZERO SKIPPED
CHANGED J REGISTER

CHANGED K REGISTER

CHANGED 0O REGISTER

CHANGED FLAG REGISTER

FAILED TO SKIP ON ZERN

CHANGED J REGISTER

CHANGED K REGISTER

CHANGED O REGISTER

CHANGED FLAG REGISTER

FAILED TO DECREMENT

FAILED T0O MODIFY PROGRAM REGISTER
ILLEGAL TRANSFER OF CONTROL
CHANGED J REGISTER

CHANGED K REGISTER

CHANGED 0O REGISTER

CHANGED FLAG REGISTER

FAILED TO MQODIFY PROGRAM REGISTER
ILLEGAL TRANSFER QF CONTROL
CHANGED J REGISTER

CHANGED K REGISTER

CHANGED 0 REGISTER

CHANGED FLAG KREGISTER

FATILED TO STORE PROGRAM REGRISTER
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EXECUTE TEST

5562
5564=67
3576
5601
5627
5612
5616
3621
3625
5627
5633
5640
5643
5647
5632
5655
5661
€685
5670
5673
57¢0
§7¢3
5747
5714
5717
5722
5726
5731
5733
5735
5740
5744
5762
5755
§761%
5764
577¢
5773
5777
60n3
6pu6

7777
7727
7777
Va6
eval
aral
2001
neal
B6d2
arae
anae
prne

003

3603
2203
ga34
paps
goos
Aeasd
R
226
a6
bwea7
ana?7
2¢10
aeie
aeie
Avid
neLe
arLe
Nol1@
agld
0ail
ARl
aait
2a1l
2011
poLe
an12
013
A1y
013

EXECUTE MARKER s 5%73

XCT
XCT
XCT
MARKER

MARKER TEST

XCT 817 J
XCT S1IZ
MARKER
MARKER
XCT S§I7
XCT 817
MARKER
XCT 182
XCT 182
MARKER
MARKER
XCT XCV
MARKER
XCT LDJ

- XCT LOJ

XCT XCT
MARKER
XCT XCT
XCT XCT
XCT XCT
XCT XCT
XCT XCT
XCT XCT
XCT

XCT

XCT

XET XCT
MARKER
XCTe SIZ
XCTé SIZ
MARKER
MARKER
XCTe LDJ
MARKER
MARKER
MARKER
XCTe

J

Lo S

182

182

XCT
LDJ
XCT
§I17
s1z
XCT

XCT

J
J

182
182

LDJ

182

ILLEGAL
TLLEGAL
ILLEGAL
CHANGED
CHANGED
SKIPPED

TRANSFER OF CONTROL
TRANSFER OF CONTROL
TRANSFER OF CONTROL

OR NOT RESET START AT 4gag
DR NOT RESET START AT 4r0¢@
ON NON=ZERQ J REGISTER

CHANGED J REGISTER

INCORRECT MARKER = TEST IN ERROR
INCORRECT MARKER s TEST IN ERROR
FAILED TO SKIP ON ZERO J REGISTER
CHANGED J REGISTER

INCORRECT MARKER ® TEST IN ERRQR
SEQUENCE ERROR

CHANGED J REGISTER

INCORRECT MARKER = TEST IN ERROR
SEQUENCE ERROR

FAILED OR MARKER INCORRECT
INCORRECT MARKER ® TEST IN ERROR
SKIPPED

FAILED TO LOAD J REGISTER

FAILED OR MARKER INCORRECT
SEQUENCE ERROR

FAILED OR MARKER INCORRECT

FAILED OR MARKER INCORRECT

FAILED OR MARKER INCORRECT
SKIPPED ON MNONeZERD J REGISTER
FAILED TO SKIP ON ZERD J REGISTER
FAILED OR MARKER INCORRECT
CHANGED K REGISTER

CHANGED O REGISTER

CHANGED FLAG REGISTER

FAILED OR SEQUENCE INCORRECT
SEQUENCE INCORRECT

SKIPPED J NOT ZERQ

DIDN'T SKIP J = 0

SEQUENCE INCORRECT

SEQUENCE INCORRECT

SKIPPED OR MARKER INCORRECY
SEQUENCE OR XCTe LDJ INCORRECT
SEGUENCE OR XCTe® ISZ INCORRECT
INCORRECT «CHECK MARKER

CHANGED K REGISTER
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61
6n12
6015
6n21
6026=30
6u32
6M34
6043
6746
6as5n
6052
6057
6070
6273
6077
6in?
61¢6
6111
6115
6121
6174
6126
612p
6136
6142
6145
6151
6155
6160
6164
6167
6173
6176
6201
6223
6205
6212=3
6214
621A=20
6222
6225
6226
6232=i
6233=4

?2r1d
WAL 3
ar14
2014
Guld
214
g4
aa14
AL 4
AG14
go14
Ari 4
BGLE
Rt B
2015
2718
P16
an16
1
2017
ani7
gy
Aei?
onea
ez
an2e
ne2l
ap2l
Qa2
npee
wpee
npae
an23
pr2%
2223
np2d
2823
2623
2023
2223
a2y
ared
anazy
2¢23

XCre

XCTeé
MARKER
MARKER
XCTe JMP
XCTé JMP
XCTe JMP
XCre JMpP
XCTe JMP
XCTe JMP
XCTe JMP
XCTeé JMP
XCTe SIZ J
xCTé 8172 J
MARKER
XCT(5) 18Z
XCTeé LeJ
XCTe LDJ
XCve 1sZ
XCT(5) LDJ
XCTé 182z
XCT1e 182
XCTe IsZ
XCT(6) ISZ
XCT LDJe
MARKER

XCT Isze
XCT(6) LDJ
XCT(6) ISZ
XCT LDJe
XCT LOJe
MARKER
XCT(7) 182
XCT ISz
XCT I8Z
XCT 182
XCT JMPe
XCT JMPe
XCT JMPe@
XCT JMPe
XCT JMPe
XCT JHpe
XCT JHP®
XCT JMPe

CHANGED

‘0 REGISTER

CHANGED FLAG REGISTER
OUT OF SEQUENCE
QuUT OF SEQUENCE
FAILED TO TRANSFER CONTROL

ILLEGAL
FAILED

CHANGED
CHANGED
CHANGED
CHANGED

SEQUENCE INCORRECT CHECK MARKER

SKIPPED

TRANSFER OF

K REGISTER
J REGISTER
0 REGISTER

CoONTROL

FLLAG REGISTER

«J NONZERO

DIDN'T SKIP wJ = @
SEQUENCE INCORRECT
=SEQUENCE INCORRECT

SKIPPED
SKIPPED
FAILED

SKIPPED
FAILED

CHANGED
CHANGED
CHANGED
SKIPPED
SKIPPED

SEQUENCE INCORRECT

K REGISTER
0 REGISTER

FLLAG REGISTER
~SEQUENCE INCORRECT

OUT OF SEQUENCE
FAILED OR SEQUENCE INCORRECT

SKIPPED

XCT 152 SKIPPED OR SEQUENCE..

SKIPPED

FAILED TO LOQAD
SEQUENCE INCORRECT

SKIPPED
CHANGED
CHANGED
CHANGED
FAILED

ILLEGAL
ILLEGAL
ILLEGAL

OR SEQUENCE
K REGISTER
0 REGISTER

INCORRECT

FLAG REGISTER

TRANSFER OF
TRANSFER OF
TRANSFER OF

JUMP DIRECT FAILED

ILLEGAL
ILLEGAL
ILLEGAL

22

TRANSFER QF
TRANSFER OF
TRANSFER OF

CONTROL
CONTROL
CONTROL

CONTROL
CONTROL
CONTROL



623€
6242
62453
6247
6251
6255
62602
6267
6272
6276
6301
6304
6326
6310
6316
6321
63235
6331
6334
6337
6341
6343
6352
6352
6354
6356
6361=2
6364
6366w=7
637i~2
6374=5
64n1
6404
54086
6410
6414
6420
6427=30
6432=3
6435
6442
6445
6447
6451

ne23
2a23
23
gna3d
z2n23
paz23d
2024
024
ae2s
noas
2n26
2026
226
2e26
AA26
bl L)
ara7
poaz
peao
Gede
eeae
end3e
ge3e
2230
238
gr3a
NO3Q
eo3n
aerde
2030
2931
0a3o
2e30
eo30
enap
2030
2031
234
A031
2031
2031
2Bl
2231
6o31

XCT
XCT
XCT
XCT
XCT
MARK
XCT
XCT
XCT
XCT
XCT
XCT
XCT
XCT
XCve
XCve
XCTe
MARK
XCT
XCTe
XCve

JHPe®
JMPe
JMPe
JMpPe
JMPe
ER
182
LbJe
1826
ISZe
XCT Is2
18Z(e)
Isz(e)
182 (e)
LbJe
LoJe
I1sz¢
ER
182

XCTe,

XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
4CTe
XCTe
XCTe
XCTe
XCTeé
XCTe
XCT
XCT
XCT
XCT
XCT
XCT
xCT
XCT

JMPe@
JMP@
JMP@
JMPe
JMP@
JMP®
JHPe@
JMP @
JMPe®
JMP@
JMPe@
JHP @
JMPe
JMPe
182
JPS
JPS§
JPS
JPS
JPS
JPS
JPS

TRANSFER OF
K REGISTER
J REGISTER
0 REGISTER

ILLEGAL
CHANGED
CHANGED
CHANGED
CHANGED
SEQUENCE TINCORRECT
SEQUENCE INCORRECT
FAILED YO LOAD
FAILED OR SEQUENCE
MARKER INCORRECT
SEQUENCE INCORRECT
CHANGED K REGISTER
CHANGED 0 REGISTER

CONTROL

FLAG REGISTER

INCORRECT

CHANGED FLAG REGISTER

SKIPPED ?

FAILED TO LOAD
FAILED OR SEQUENCE
SEQUENCE ?
SEQUENCE INCORRECT
CHANGED K REGISTER
CHANGED 0 REGISTER

INCORRECT

CHANGED

FLAG REGISTER

NO TRANSFER OF CONTROL

TLLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
ILLEGAL
CHANGED
CHANGED
CHANGED
CHANGED
MARKER I

TRANSFER QF
TRANSFER OF
TRANSFER OF
TRANSFER OF
TRANSFER OF
TRANSFER OF
TRANSFER OF
TRANSFER OF
K REGISTER
J REGISTER
0 REGISTER
FLAG REGISTER
NCORRECT

CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL
CONTROL

SEQUENCE INCORRECT
NO TRANSFER OF CONTROL

ILLEGAL
ILLEGAL

. CHANGED

CHANGED
CHANGED
CHANGED
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TRANSFER OF CONTROL
TRANSFER OF CONTROL
K REGISTER

J REGISTER

0 REGISTER

FLAG REGISTER



64585
64651
RA7(Cm}
6§47 4
647 6m7
65¢4
6510p
515
6520
6522
6524
6531=2
6535
6507=40
6542
6547
6552
6557
6562
6564
6566
6571
6577
66A2
6605
66c7
6611
6616
6622
6625
6627
6631
6634
6636wy

A3y
i3]
nn3eg
ARY
2032
ae3e
pr3e
ARRT
A3V
Ar3d
N3y
A3
Dr3y
eI
GE3d
co3Y
A3y
PE3Y
703y
ce3d
R AN
2034
N34
2034
B34
2234
Az3 4
R3S
pn3H
A
ne3s
Az3E
A036
oe36

XCT
XCT
XCTe¢
XCTe
XCTe
XCT¢
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
XCTe
MARK
XCT
XCT
xCT
XCT
XCT
XCy
XCT
XCT
XCY
XCT
XCT
XCT

JPS
JPS
JPS
JPS
JPS
JPS
JPS
JFS
JPS§
JPS
JPS
JPSe®
JPSe
JPRS®
JPSe®
JFRSe
JPSE@
JRSe
JPSe
JPSe
JPS@
ER
TWLDJ
TWLDJ
TWLDJ
TWLOJ
TWLDJ
Twl8Z
XCT TWLDJ
TWISZ
TwISZ
TWIS?
XCT TWISZ
TwIMP

DIDN'T 3TORE PR

SEQUENCE INCORRECT

NO TRANSFER QF CONTROL
ILLEGAL TRANSFER OF CONTYROL
TLLEGAL TRANSFER 0OF rnh1nc
CHANGED J REGISTER

SEQUENCE INCORRECT

FAILED TQ STORE PR

CHANGED K REGISTER

CHANGED O REGISTER

CHANGED FLAG REGISTER

NO TRANSFER OF CONTROL
TLLEGAL TRANSFER OF CONTROL
ILLEGAL TRANSFER 0OF CONTROL
ILLEGAL TRANSFER OF CnNTROL
CHANGED J REGISTER
FAILED TO STORE PR

SEQUENCE INCORRECT

CHANGED K REGISTER

CHANGED O REGISTER

CHANGED FLAG REGISTER
SEQUENCE INCORRECT

SKIPPED %

FAILED

CHANGED K REGISTER

CHANGED 0O REGISTER

CHANGED Fl AL REGISTER
FAILED OR SEQUENCE INCORRECT
FAILED OR QUT OF SEGUENCE
CHANGED K REGISTER

CHANGED 0O REGISTER

CHANGED FLAG REGISTER
FAILED OR WRONG SEQUENCE
FATLED
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MEMORY ADDRESS TEST (IND41-8004)
INTRODUCTION

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

B. PROGRAM AREA
ﬁﬂ)ms through }51278.
C. STARTING ADDRESS
o,
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The program starts by storing 8138 in location 81385, B131_ into B131_, etc. Storage
continues until the maximum word®is reached, then the program reads IGcation 130
and verifies that the contents is §130_. Each word is read and verified through the
maximum (77778), then read and veritied starting at the maximum word through loca-

If an error is encountered, the teletype prints the number in the location, the current

address (preceded by an "@") and a "D" if the program was decrementing. The tele~
type prints a "$" every time 64 passes are completed without an error.

This program will destroy the Binary Loader. Location ﬁ1278 can be changed to a
value less than 76fg to save the loader, '

OPERATOR OR USER CONTROL

Location #1275 can be changed to a value less than 76ﬂﬂ8 to save the Binary Loader,

OPERATIONAL PROCEDURE

1. .Load the Memory Address Test program tape with the Binary Loader (refer to the

Binary Loader (ND41-0005) for a detailed description of its use).

2.  Set Switch Register to )25}5}538.
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VI.

3. Depress LOAD ADDRESS.

4. Depress START.

5.  The test can be terminated by depressing STOP.
ERROR DIAGNOSTICS

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

75080 @ 7786 D

In the above example location 7788 contained a 75808, and the program was
decrementing. The correct value in this example is 77‘0ﬂ8’ as each location in
memory contains the actual address.

COMMAND SUMMARY

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

A. This program is designed to test the high or low speed readers using a
tape loop.

B. PROGRAM AREA
#8928 through P36g.

C. STARTING ADDRESS
#pa2g.

D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

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

Switch Register Bit @ set to "1" indicates the use of a high speed reader and
"@" a low speed reader.

OPERATOR CONTROL

Switch Register Bit @ set to "1" indicates the use of a high speed read and "@"
a low speed reader. Depress CONTINUE fo recover from an error condition.

OPERATION PROCEDURE

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

2. Remove program tape from reader and replace it with the tape loop supplied
with the Diagnostic Software Package.

3. Set Switch Register to gg@2g.

4. Depress LOAD ADDRESS.

5. Set Switch Register Bit @ to "1" for high speed reader and '¥"for low speed
reader. :
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Vi

6. Depress START.
7. The test can be ferminated by depressing STOP,
ERROR DIAGNOSTICS

The program will stop when an error is encountered, If the program stops

at location g@#258 it indicates that the program misread a character. When
stopped at @F34g it indicates a loss of sync. In either case, the K register
will contain the correct or expected character and the J register will contain
the actual character read. Depress CONTINUE to recover from an error
condition.

COMMAND SUMMARY

None.

28—



LOW SPEED PUNCH TEST (NDI-8006)
INTRODUCTION

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

B. PROGRAM AREA

2982g through ﬂﬂ548.
C. STARTING ADDRESS

Bo2g.
D. EQUIPMENT CONFIGURATION

Minimum requirements are a ND-812 Central Processor and ASR33 Teletype.
PROGRAM DESCRIPTION
The program punches 25 blank frames of tape, then a 0-255 ramp and repeats the
sequence. The low speed reader verifies the punched tape and stops on error.
When an error is detected, the program stops and the K register contains the
expected data for the frame just read and the R register contains the actual
erroneous dafa. Depressing CONTINUE causes the program to recover from the
error condition.
OPERATOR OR USER CONTROL
Depressing CONTINUE will cause the program to recover from an error condition.

OPERATION PROCEDURE

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

2. Remove program tape from reader and place blank tape in low speed punch.
3. Place the teletype to LOCAL and turn low speed punch ON.

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

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

6. Set Switch Register to @Zd@2g.
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7. Depress LOAD ADDRESS.

8. Depress START,

9. The program will now punch a number of 0-255 ramp and then verify
the punched paper tape. Detecting an error causes the program to stop,
refer to ERROR DIAGNOSTICS for description of error.

10. This test can be terminated by depressing STOP.

V. ERROR DIAGNOSTICS

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

condition.

Vi. COMMAND SUMMARY

None.
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HIGH SPEED PUNCH TEST (ND41-8007)
INTRODUCTION

A.  This program is designed to test the accuracy and registration of the high
speed punch with the high speed reader.

B. PROGRAM AREA
Q’ﬂﬂZS through g1 14g.
C. STARTING ADDRESS
2egs2g.
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The program punches an incrementing c0mp|emenh‘y pattern on tape at pseudo random
intervals which are generated by a random number generator. Punched data is veri-
fied by the high speed read and stops on error., When an error is detected, the program
stops at location #112g with the K register containing the expected data for the frame
just read and the J register contains the actual erroneous data. Depressing CONTINUE
causes the program to recover from the error condition.

OPERATOR OR USER CONTROL

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

OPERATION PROCEDURE

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

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

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

5. Place leader in high speed reader, turn reader ON and teletype to LINE.
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VI,

6. Set Switch Register to ﬂﬁﬁ28.

7. Depress LOAD ADDRESS.

8. Depress START.

9. The program will punch random patterns on paper tape and verify the out-
putted data, Detection of an error causes the program to stop. Refer to
the ERROR DIAGNOSTICS for description of error.

10. This test can be terminated by depressing STOP,

ERROR DIAGNOSTICS

When an error is detected, the program stops at location #112_ with the correct

or expected data for the frame just read in the K register and gne actual data in

the J register. Depress CONTINUE to recover from this condition.

COMMAND SUMMARY

None.
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HIGH SPEED READER TEST (ND41--8008)
INTRODUCTION

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

B. PROGRAM AREA

B02g through 1 24g.

C. STARTING ADDRESS

2 .
202,
D. EQUIPMENT CONFIGURATION
ND-812 Central Processor, ASR33 Teletype and high speed reader.
DESCRIPTION

The program reads a random number of characters from a tape loop consisting of a
sequence of 0255 ramps (supplied with diagnostic software package). The tape will
stop for an interval that is determired by setting of Switch Register BITS 8 through 11,
The minimum time interval is 24 milliseconds and the maximum interval is 350 milli-
seconds,

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

OPERATCR OR USER CONTROL

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

OPERATION PROCEDURE

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

2. Remove program tape from reader, place tape loop supplied with the Diagnostic
Software Package in the high speed reader and turn high speed reader ON.

3. Set Switch Register to ﬂﬁﬂ28.
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8.

Depress LOAD ADDRESS.
Set the Switch Register to desired time delay (BITS 8 through 11). "
Depress START.

This test will run until manually terminated. If an error is encountered,

refer to ERROR DIAGNOSTICS for description of output data.

The test can be terminated by depressing STOP.

ERROR DIAGNOSTICS

When an error is encountered the program prints the correct or expected character,
the actual character read, and the time delay in milliseconds,

1743 1740 48

The program automatically recovers from an error condition.

COMMAND SUMMARY

None.
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RANDOM 1SZ-DSZ TEST (ND41-8013)
INTRODUCTION

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

B. PROGRAM AREA

ﬂﬂﬂﬂs through ﬁ2468.
C. STARTING ADDRESS
ﬂﬂ448.
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The program starts by reading the Switch Register to determine the instruction,

method of addressing and random or fixed numbers. Then random reference and
effective addresses are selected and the instruction is executed. If the addresses

are fixed, the program continues to execute the instruction with the first selection

of random addresses until an error is detected or the program is terminated. With

the selection of random addresses, the program clears old locations and selects new
random addresses for each test and continues until an error is detected or the program

is terminated. Changing Switch Register BITS 1, 2 and 3 during a test can generate an
error, Disregard this error and depress CONTINUE to recover from the error condition.
When 4096 tests are completed without an error, a bell is rung by the teletype.

This program selects random addresses which interjects the possibility of destroying
locations occupied by the Binary Loader, If the user wishes to alleviate this con-
dition, he need only change location 252468 of this program to a value less than 76ﬁ}358.

OPERATOR OR USER CONTROL

Switch Register BIT g set to "1" selects fixed addresses, set to "@" random addresses.
BIT 1 set to "1" selects either direct or indirect addressing (as determined by BIT 2),

set to "@" alternates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "1")
selects indirect addressing, set to "0" selects direct addressing. BIT 3 set to "1" se-
lects an [SZ test, set to "@" a DSZ test.

Location fi246g can be changed to a value less that 7685 to save the Binary Loader,



V.

VI.

OPERATION PROCEDURE

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

2, Set the Switch Register to g044g.
3. Depress LOAD ADDRESS.

4, Set the Switch Register to the test desired. (Switch Register BIT @ set to "1"
selects fixed addresses, set to "@'" random addresses. BIT 1 set to "1" selects
either direct or indirect addressing (as determined by BIT 2), set to "@" alter-
nates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "1") selects
indirect addressing, set to "@" selects direct addressing. BIT 3 set to "1"
selects an 1SZ test, set to "@" a DSZ test).

5. Depress START.
6.  The test can be terminated by depressing STOP .

ERROR DIAGNOSTICS

Changing Switch Register BITS 1, 2 and 3 during a test can generate an error, Dis~
regard this error and depress CONTINUE to recover from the error condition. When
the program stops at location ﬂﬂ438, a detectable error has occurred. The R register
contains the correct number before the test operation, the K register contains the
address of the instruction tested, the J register contains the address of the memory
location being tested, and the overflow light (if on) indicates the instruction was
indirect. Depress CONTINUE to recover from this error condition,

If the program stops at location 0125g, the JMP@ failed. To recover from this error
condition, re=start the program from Step 2 of the Operation Procedure.

COMMAND SUMMARY

None.
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RANDOM ADJ=-SBJ TEST (ND41-8014)
INTRODUCTION

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

B. PROGRAM AREA
}Zﬁﬂﬁﬂs through ﬂ24ﬂ8.
C. STARTING ADDRESS
240254
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The program starts by reading the Switch Register to determine the instruction,

method of addressing, and random or fixed numbers. Then random reference and
effective addresses are selected and the instruction is executed. If the addresses

are fixed, the program continues to execute the instruction with the first selection

of random addresses until an error is detected or the program is terminated., With

the selection of random addresses, the program clears old locations and selects new
random addresses for each test and continues until an error is detected or the program

is terminated, Changing Switch Register BITS 1,2 and 3 during a test can generate an
error. Disregard this error and depress CONTINUE to recover from the error condition.
When 4096 tests are completed without an error, a bell is rung by the teletype.

This program selects random addresses which interjects the possibility of destroying
locations occupied by the Binary Loader. If the user wishes to alleviate this con-
dition, he need only change location §24fg of this program to a value less than 76ﬂﬂ8.

OPERATOR OR USER CONTROL

Switch Register BIT @ set to "1" selects fixed addresses, set to "@" random addresses.
BIT 1 set to "1" selects either direct or indirect addressing (as determined by BIT 2),
set to "g" alternates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "1")
selects indirect addressing, set to "J" selects direct addressing. BIT 3 set to "1" se-
lects an ADJ test, set to "@" a SBJ test.

Location 'ﬁ24'08 can be changed to o value less than 76ﬂﬂ8 to save the Binary Loader,
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OPERATION PROCEDURE

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

2.  Set the Switch Register to ﬂﬁ258.

3. Depress LOAD ADDRESS.

4,  Set the Switch Register to the test desired. (Switch Register BIT @ set to "1*
selects fixed addresses, set to "@" random addresses. BIT 1 set to "1" selects
either direct or indirect addressing (as determined by BIT 2), set to "f" alter-
nates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "1") selects
indirect addressing, set to "@" selects direct addressing. BIT 3 set to "1"
selects an ADJ test, set to "@" a SBJ test).

5. Depress START.

6. The test can be terminated by depressing STOP.

ERROR DIAGNOSTICS

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

When the program stops at location ﬂﬂ248 a detectable error has occurred. The K
register contains operand 1, the R register operand 2, the J register the result and
the overflow light (if on) indicates the instruction was indirect. Depress CONTINUE

to recover from this error condition.

If the program stops at location #117g, the JMP@ failed . To recover from this error
condition, re=start the program from Step 2 of the Operation Procedure.,

COMMAND SUMMARY

None.
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RANDOM LDJ-STJ TEST (ND41-8015)
INTRCDUCTION

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

B. PROGRAM AREA

ﬁﬁﬂﬂS through ﬂ2428 .

C. STARTING ADDRESS

7930,
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The program starts by reading the Switch Register to determine the instruction,

method of addressing, and random or fixed numbers. Then random reference and
effective addresses are selected and the instruction is executed, [f the addresses

are fixed, the program continues to execute the instruction with the first selection

of random addresses until an error is detected or the program is terminated., With

the selection of random addresses, the program clears old locations and selects new
random addresses for cach test and continues until an error is detected or the program

is terminated. Changing Switch Register BITS 1, 2 and 3 during a test can generate

an error. Disregard this error and depress CONTINUE to recover from the error con-
dition. When 4096 tests are completed without an error, a bell is rung by the teletype.

This program selects random addresses which interjects the possibility of destroying
locations occupied by the Binary Loader. If the user wishes to alleviate this con-
dition, he need only change location ﬂ2428 of this program to a value less than 76¢0g.

OPERATOR OR USER CONTROL

Switch Register BIT g set to "1" selects fixed addresses, set to "@" random addresses.
BIT 1 sef to "1" selects either direct or indirect addressing (as determined by BIT 2),

sef to "@" alternates direct and indirect addressing, BIT 2 set to "1" (if BIT T is "1")
selects indirect addressing, set to "@" selects direct addressing. BIT 3 set to "1" se-
lects an LDJ test, set to "@" an STJ test.

Location )?52428 can be changed to a value less than 76ﬂﬂ8 to save the Binary Loader.
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" OPERATION PROCEDURE

1. Load the Random LDJ~STJ program tape with the Binary Loader (refer to the
Binary Loader (ND41~0005) for a detailed description of its use).

2. Set the Switch Register to ,ﬁﬂ3ﬂ8.
3. Depress LOAD ADDRESS.

4, Set the Switch Register to the test desired. (Switch Register BIT @ set to "1"
selects fixed addresses, set to "@" random addresses. BIT 1 set to "1' selects
either direct or indirect addressing (as determined by BIT 2), set to "@" alter-
nates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 is "1") selects
indirect addressing, set to "@" selects direct addressing. BIT 3 set fo "1"
selects an LDJ test, set to "@" an STJ test).

5. Depress START.

6. The test can be terminated by depressing STOP.

ERROR DIAGNOSTICS

Changing Switch Register BITS 1,2 and 3 during a test can generate an error, Dis-
regard this error and depress CONTINUE to recover from the error condition. When
the program stops at location }25,25278, a detectable error has occurred. The K register
contains the correct number before the test operation, the J register contains the
actual number, and the overflow light (if on) indicates the instruction was indirect.

Depress CONTINUE to recover from this error condition.

If the program stops at location ,61218, the JMP@ failed. To recover from this error
condition, re-start the program from Step 2 of the Operation Procedure.

COMMAND SUMMARY

None.
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RANDOM JMP-JPS TEST (ND41-8016)
INTRODUCTION

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

B. PROGRAM AREA
#9885 through B250.
C.  STARTING ADDRESS
0314,
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

The program starts by reading the Switch Register to determine the instruction,
method of addressing, and random or fixed numbers. Then random reference and
effective addresses are selected and the instruction is executed. If the addresses
are fixed, the program continues to execute the instruction with the first selection
of random addresses until an error is detected or the program is terminated. With
the selection of random addresses, the program clears old locations and selects new
random addresses for each test and continues until an error is detected or the program
is terminated. Changing Switch Register BITS 1,2, and 3 during a test can generate
as error, Disregard this error and depress CONTINUE to recover from the error con-

dition. When 4096 tests are completed without an error, a bell is rung by the teletype.

This program selects random addresses which interjects the possibility of destroying
locations occupied by the Binary Loader, If the user wishes to alleviate this con-
dition, he need only change location ﬂlﬂﬂs of this program to a value less than 7680g.

OPERATOR OR USER CONTROL

Switch Register BIT @ set to "1" selects fixed addresses, set to "@" random addresses.
BIT 1 set to "1" selects either direct or indirect addressing (as determined by BIT 2),

set to "@" alternates direct and indirect addressing. BIT 2 set to "1" (if BIT 1 &s "1")
selects indirect addressing, set to "{@" selects direct addressing. BIT 3 set to "1" se-
lects a JMP test, set to "@" a JPS test,

Location #1815 can be changed to a value less than 76}25,08 to save the Binary Loader,
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VI.

OPERATION PROCEDURE

1.

50

6.

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

Set the Switch Register to ﬂﬁ318.

Depress LOAD ADDRESS.

Set the Switch Register to the test desired. (Switch Register BIT & set to "1"
selects fixed addresses, set to "@" random addresses. BIT 1 set to "1" selects
either direct or indirect addressing (as determined by BIT 2), set to "g" alter-
nates direct and indirect addressing. BIT 2 sef to "1" (if BIT 1 is "1") selects
indirect addressing, set to "@" selects direct addressing. BIT 3 set to "1
selects a JMP test, set to "@" a JPS test).

Depress START.

The test can be terminated by depressing STOP.,

ERROR DIAGNOSTICS

Chang
regard

ing Switch Register BITS 1,2 and & during a test can generate an error. Dis-
this error and depress CONTINUE to recover from the error condition. When

the program stops at location 8030, a detectable error has occurred. The R register

contal

addres

ns the correct number before the test operation, the K register contains the
s of the instruction tested, the J register contains the address of the memory

location being tested, and the overflow light (if on) indicates the instruction was
indirect. Depress CONTINUE to recover from this error condition.

If the

condit

program stops at location 232g, the JMP@ failed. To recover from this error
ion, re=-start the program from Step 2 of the Cperation Procedure,

COMMAND SUMMARY

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

INTRODUCTION

A. This program is designed to test the hardware multiply and dividé features.
B. PROGRAM AREA

21 6ﬂ8 through ﬂ5228 .

C. STARTING ADDRESSES

,@52)5}58 hardware divide,
P400g hardware multiply.

D. EQUIPMENT CONFIGURATION

Minimum requirements are a ND-812 Central Processor equipped with an
ASR33 Teletype.

E. DEFINITIONS
None.
PROGRAM DESCRIPTION

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

Software Hardware
Operl  Oper2 Product Product
XXXX YYYY AAAAAAAA BBBBBBBB

Random operands should be selected for the hardware divide test, as the old set used
in the previous test run are added to provide the divisor for the current test run. At
the start of a hardware divide test, two random numbers (Operand 1 and 2) are gener-

ated for the dividend and the operands used in the previous test are added to provide
the divisor. A software divide is executed followed by a hardware divide, The quo-
tients,remainders and overflow states are compared and if equal, new random numbers
are generated for the next test run. If an error is detected, the difference is printed
in the following format:

: Software Software Hardware Hardware  Over
Divisor Oper 1-Oper 2 Remainder  Quotient Remainder  Quotient  flow
XXXX YYYYZZZZ AAAA BBBB CCCC DDDD @)
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The overflow indicates an attempt to divide by zero or the K register portion
of the divisor is greater than the dividend,

OPERATOR OR USER CONTROL

ﬂZﬁﬂ8 is the starting address for hardware divide and ﬂ4ﬁﬂ8 is the hardware
multiply starting address.

Switch Register BIT f set to "1" selects new random operands,
NOTE: The hardware division test should be run with random operands.
OPERATION PROCEDURE

1. Load the Hardware Multiply and Divide Test program tape with the Binary
Loader (refer to the Binary Loader (ND41~0005) for a description of its use).

2. Set the Switch Register to ﬂZEﬂB for divide or to ﬂ4ﬂﬁ8 for multiply.

3. Depress LOAD ADDRESS.

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

5. Depress START.

6. This test can be terminated by depressing STOP,

ERROR DIAGNOSTICS

It is assumed that the software multiply and divide are correct. If the user is not

positive that the software functions are correct, the following addition and multi-
plication tables can be used to calculate the answer.

Addition Multiplication

0§01 02 03 04 05 0&6 07 1§02 03 04 05 06 07
1102 03 04 05 06 07 10 2104 06 10 12 14 16
2103 04 05 06 07 10 11 3106 11 14 17 22 25
3§04 05 06 07 10 11 12 4110 14 20 24 30 34
4305 06 07 10 11 12 13 512 17 24 31 36 43
5106 07 10 11 12 13 14 6114 22 30 36 44 52
6§07 10 11 12 13 14 15 7116 25 34 43 52 61
ZV10 11 12 13 14 15 16
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If an error is encountered during a hardware multiply test, the data i is printed by
the teletype in the following format:

4567
Software Hardware 1234
Operl  Oper2  Product Product 22734
1234 4567 P6131284  p6131200 16145
11356
4567
p6T3T284
During a hardware divide test, data is printed in the following format
Software Software  Hardware Hardware  Over-
Divisor  Cper 1-Oper 2 Remainder  Quotient  Remainder Quotient flow
1234 06131204 2000 4567 B4 4567
4567
123406131304
5160
/7512
6414
10760
7650
T0104
10104

VI. COMMAND SUMMARY

None.



MULTIPLE FIELD RANDOM TWJPS-TWJPS®@ AND INTERRUPT TEST - 8K/16K (ND41-8026)

INTRODUCTION

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

B. PROGRAM AREA
ﬂﬁ,ﬁﬂ‘g through g351g.
C. STARTING ADDRESS
ﬁﬁ768.
D. EQUIPMENT CONFIGURATION

Minimum requirements are an 8K or 16K ND-812 Central Processor equipped
with an ASR-33 Teletype.

E. DEFINITIONS
None.
PROGRAM DESCRIPTION

This program starts by generating a 24-bit random number with the lower 12-bits (J
register)representing the address selected for the TWJPS instruction in the "FROM"field.
The lower 2-bits of the Kregister (upper 12~bits of random number) indicate the memory
field selected as the "FROM FIELD". Another 24-bit random number is generated with
the lower 12-hits selecting an effective address used for a TWJPS@ instruction.

Still another 24-bit random number is generated with'the lower 12-bits selecting an
absolute address for destination within the "TO FIELD" and the lower 2-bits of the K
register (upper 12-bits of random number) selecting the memory field designated as the
“TO FIELD™,

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

This program is designed to select random addresses that fall between locations 4352

through 7573 in any memory field, consequently eliminating the possibility of de-
stroying the Binary Loader (ND41-0005)
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CPERATOR COR USER CONTROL

Switch Register BIT @ is used to indicata the number of memory fields in which

this test is to be run. BIT @ set to "1" selects memory fields @ and 1 (8K), and

set to "" selects memory fields g, 1, 2 and 3 (16K).

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

is used for every test operation. With BIT 1 set to "@#", new random numbers are

generated for each test.

OPERATION PROCEDURE

1. Load the Multiple Field Random TWJPS=-TWJPS@ and Interrupt Test pro-
gram tape with the Binary Loader (refer to the Binary Loader (ND41-0005)
for a description of its use.

2. Set the Switch Register to ﬂﬂ768.

3. Depress LOAD AR,

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

5. Depress START.

6. The program will begin execution and the teletype bell is rung every 4096

correct test operations. |f the program stops, refer to the ERROR DIAGNOSTICS.

7. This test can be terminated by depressing STOP.
ERROR DIAGNOSTICS

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

Commission of an error causes the processor to stop. |f the stop address is between
48003 and f351g, refer to the Program Listing for the cause of failure. Any stop
address that does not fall within these limits can indicate many different failures.
The user should check the values for FROM (location 8162.), INDWRD (location
ﬂ1638), DEST (8164g), FRMFLD (8165_), TCFLD (B166g) and write them on paper.

These values can then be used in the following program to find the problem.
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IN "FROM" FIELD: FROM, TWJPS (@) ("TO" FIELD)
DEST (INDWRD)
TWIMP  Fg 604
START 76

INDWRD, @  (DEST)

IN "TO" FIELD, DEST, 4! J4}
IONN 1007
IDLE 1400

JMP@ DEST 6303

V1. COMMAND SUMMARY

None.
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MULTIPLE FIELD RANDOM TWJPS-TWJPS@ AND INTERRUPT TEST - 12K (ND41-8028)

INTRODUCTION

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

B, PROGRAM AREA

ﬂ,@ﬁ)% through }353518o
C. STARTING ADDRESS

D. EQUIPMENT CONFIGURATION

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

E. DFINITIONS
None.,
PROGRAM DESCRIPTION

This program starts by generating a 24-bit random number with the lower 12-bits (J
register) representing the address selected for the TWJPS instruction in the "FROM"
field. The lower 2-bits of the K register (upper 12-bits of random number)

indicate the memory field selected as the "FROM FIELLD", Another 24-bit

random number is generated with the lower 12~bits selecting an effective address
used for a TWJPS@ instruction., Still another 24-bit random number is generated
with the lower 12-bits selecting an absolute address for destination within the

"TO FIELD" and the lower 2=bits of the K register (upper 12-bits of random number)
selecting the memory field designated as the "TO FIELD",

These above described numbers are loaded in the respective memory fields
accompanied with a short program that tests the interrupt logic and the two-word
instruction is executed. New random numbers are generated for each test

and the teletype bell is rung when 4096 tests are successfully completed.

This program is designed to select random addresses that fall between locations

f352g through 7573g in any memory field, consequently eliminating the
possibility of destroying the Binary Loader (ND41-0005).
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OPERATOR OR USER CONTROL

Switch Register BIT f is used to indicate the number of memory fields in which
this test is to be run, For this test, set BIT § to "1" to select memory fields g,

1 and 2 (12K),

When Switch Register BIT 1 is set to "1", the first selection of random numbers
is used for every fest operation. With BIT 1 set to "8, new random numbers are
generated for each test,

OPERATION PROCEDURE

]c

7.

Load the Muliiple Field Rondom TWJPS-TWJPS@ and Interrupt Test

program tape with the Binary Loader (refer to the Binary Loader (ND41-0005)
for a description of its use.

Set the Switch Register to f076g.

Depress LOAD AR,

Select memory field and fixed or random numbers (BITS 8 and 1),

Depress START,

The program will begin execufion and the teletype bell is rung every

4096 correct test operations. If the program stops, refer to the
ERROR DIAGNOSTICS,

This test can be terminated by depressing STOP,

ERROR DIAGNOSTICS

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

Commission of an error causes the processor to stop, If the stop address is between
ﬂﬁﬂﬁ and #351,, refer to the Program Listing for the cause of failure. Any stop
qddress that does not fall within these limits can indicate many different failures
The user should check the values for FROM (location 162 ), INDWRD (location

£163),

DEST (ﬂ164 ), FRMFLD (8165g), TOFLD (@166g) cnd write them on paper.

These values can ’rhen be used in the following program ’ro find the problem,
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IN "FROM" FIELD: ~ FROM,  TWJPS (@) ("TO" FIELD)
DEST (INDWRD) -
TWJPS  F8 604
START 76

INDWRD, @  (DEST)

IN "TO" FIELD: DEST, g 8
I ONN 1007
IDLE 1400

JMP@ DEST 6303

VI. COMMAND SUMMARY

None,
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WORST CASE MEMORY EXERCISER (NDM-SOS())

INTRODUCTION
A, PROGRAM SUMMARY

The Worst Case Memory Exerciser (ND41-8036) Program is dssigned as an
in system fest of the ND812 memory components in a manner which is
particularly demanding of these components,

B. PROGRAM AREA

This program initially occupies locations ﬂﬂﬁ.?s thru #2315, Field #.
During execution, it occupies the same locations in successive fields,

C.  STARTING ADDRESS
The starting address is £@02g, Field d.
D. EQUIPMENT CONFIGURATION

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

PROGRAM DESCRIPTION

This program refrieves a 12-bit word entered viathe Switch Register. It fills

a 4K area (the next higher field) of memory with the word, in a worst case pattern,
word or complement, and then reads the pattern, checking for errors, If an
error occurs, it signals the operator by halting. If no errors occur, the program
updates the pattern by rotating the 12 bits one position and reiterates the write,
read, check sequence of operations. Once 12 rotations are completed, the
pattern is complemented and the write, read, check cycle with 12 rotations is
reinitiated. After the check complement routine is completed, the program
transposes itself to the next higher field and executes in that field, again
operating upon the next higher field, [f the highest field is the current one

in which the program is running, it will transpose itself to the lowest field

in a wrap~around manner,

This program is written primarily to check DATARAM, 12 and 24 bit memory stacks.
If the Plessey stacks are to be checked, memory location #1534 should be

changed to read 1400, Also, a new version of the DATARAM %4 bit stack may

be fested, requiring two changes in the program: location 251538 to read 1400;
location #1475 to read 1400,
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OPERATOR OR USER CONTROL

Once the program has been entered, using the procedures outlined in Section 4,
the operator sets up the test word in the Switch Register, He dspresses the RUN
Switch and the program begins execution, The program will continue to run
until an error occurs or if the operator manually stops the program by depressing
the HALT Switch. The bit patfern may be changed while the program is running,
but the change will only be sensed at the end of a pass, which may be as long
as thirty seconds,

Approximate running time for the program should be from fifteen fo thirty minutes,
If no errors occur during this time, the test may be considered as having been
withstood successfully.

OPERATIONAL PROCEDURE
A, LOADING PROCEDURE

The Worst Case Memory Exerciser Program (ND41-8036) is entered

in the following manner,

1. Set the Memory Field Switches, MF@ and MF1 in the down
position,

2. Place the program tape leader (8~level punched only) over
the reader head.

3. Turn the reader ori,

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

same fime,

5. The hardware loader will load the program. Tape motion will
stop automatically when the trailer (8-level punched only) punches
are sensed. At this point, the J Register should read all zeros.
If not, repeat steps 2 thru 4,

B. PROGRAM MODIFICATION

After the program has been loaded, it may be modified to test one of three
types of core stacks. As it presently exists, it will test the DATARAM 12
and 24 bit stacks. To modify the program to test Plessey stacks, perform
the following.

1, Set the Switch Register to }5"538 and depress the LOAD AR Switch.

2, Set the Switch Register to 148fg and depress the LOAD MR Switch.



V.

3. The program is now modified to test Plessey core stacks.

To modify the program to test the newer version of the DATARAM 24-bit
stacks, perform the following.

1. Set the Switch Register to §153g and depress the LOAD AR
Switch,

2, Set the Switch Register to 14ﬁ,258 and depress the LOAD MR Switch,

3. Set the Switch Register to ﬂ]478 and depress the LOAD AR
Switch,

4, Set the Switch Register to 14ffig and depress the LOAD MR
Switch,

PROGRAM INITIALIZATION
The program is initialized in the following manner.

1. Set the Switch Register to the starting address 8002g and
depress the LOAD AR key.

2, Set the Switch Register to the pattern desired, (NOTE: The
address #8025 already contains a desireable pattern, In
which case, this step may not be necessary.)

3. Depress the RUN Switch.

ERROR DIAGNOSTICS

Ao

ERROR INDICATORS

If the program halts during execution, verify the following registers for.
diagnosis.

I, J Register: If a bit was picked up erroneously, the corresponding
bit position will be lit and all others will be off, If a bit was
dropped, the corresponding bit position will be off and all other
more significant bits (bits to the left of dropped bif) will be lit.

8]

K Register: This register will contain the correct pattern.
3. ADDR Register: This register will contain the address in the next

higher field at which the error occured. If the current field is
~ Field 3, the error address will be in Field g,
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B.  RESTART PROCEDURE
1. After the error has been checked, depress the CONTINUE Switch.

2.

If the program is to be started anew, reload the program according
to the procedure outlined in Section 4,

VI. COMMAND SUMMARY
None,
Vil. FLOW CHARTS

Next Page.
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