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Abstract

This program tests the Extended Memory Control logic for proper operation.
It may be used with a PDP-8, 8l, or 85 equipped with a minimum of 4K of
extended memory. The program exercises and tests the contrel 1OT's; the
ability to reference all fields from field 0; program interrupt and interrupt-
inhibit; auto-indexing in each field, and a special test for the PDP-81 which
tests the presence of a false memory pulse when a non-existent memory field
is referenced,

Errors encountered during running will result in a program halt, The halt
locations are labeled, and the error may be identified by referencing the pro-

gram listing or table of error halts.

Requirements

Equipment

A standard PDP-8, 8l or 8S equipped with an Extended Memory Control,
and at least 4K of extended memory.

Storage

The program requires 1726(8) locations of code memory. The program must
reside in memory field 0 only.

Preliminary Programs

All programs for @ basic PDP-8, 81 or 8S must have been previously run
successfully.

Loading Procedure

Method

The program must be loaded with the Binary loader.

a. Turn off the Tetetype reader.

b. Set the SWITCH REGISTER to 7777.

c. Press LOAD ADDRESS, and then START,

d. Place the program tape in the reader and turn on the reader.

e. When the program has been loaded, stop the computer, turn off the
reader, and remove the tape.
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Starting Procedure

Starting Addresses

The starting address is 0200(8).

Control Switch Settings

SR 8 must be on a 1 if a PDP-8I is being used. Otherwise, on a 0 for a
PDP-8 or 8S.

SR 9, 10 and 11 must contain an octal value equal to the number of
EXTENDED memory fields available (1 to 7 octal). Note that field 0 is

not to be included in this value.

Operator Action

With the program in memory, set the SWITCH REGISTER to 0200 octal.
Press LOAD ADDRESS.
Set SR 8 to a 1 if a PDP-8I is being used. Otherwise, set SR 8 to a 0,

Place the octal number of EXTENDED memory fields available in SR 9,
10 and 11. This value may vary from 1 to 7 only.

Press START,
The program will run until an error is detected, or stopped by the operator.
The TTY bell is rung once after one complete pass of the program.

Operating Procedure

See section 4.2

Subroutine Abstracts

Refer to the program listing for descriptions of each test, and the method
of testing.

Operator Action

See section 4.3
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Errors

Error Halts and Description

Table of Error Halts

C (MA)

206
217
234
245
262
273
310

321

341
351
360
410
417
427
436
452
482 H6 1

_Tag
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Description

CDF and RDF Tests

E1

E2

E3

E4

ES

Eé

E7

ES8

CDF 0 or RDF failed.
CDF 7 or RDF failed.
CDF 1 or RDF failed.
CDF 2 or RDF failed.
CDF 3 or RDF failed.
CDF 4 or RDF failed.
CDF 5 or RDF failed.

CDF 6 or RDF failed.

DF, IB and SF Tests

E9
E10
EN
E 12
E13
E 14
E15
E16

E17

RIB or ION failed.

DF not cleareu, or no interrupt.
RIB or SF failed. (DF 1)

DF not cleared, or no interrupt.
RIB or SF failed. (DF 2)

DF not cleared, or no .interrupt.
RIB or SF failed. (DF 3)

DF not cleared, or no interrupt.

RIB or SF failed. (DF 4)
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500
514
523
533

542

653

E 18
E19
E 20
E 21
E 22

E 23
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DF not cleared or no interrupt.
RIB or SF failed. (DF 5)

DF not cleared, or no interrupt.
RIB or SF failed. (DF 6)

DF not cleared, or no interrupt.

RIB or SF failed. (DF 7)

DCA I and TAD T Tests

E24

DCA T or TAD I to an extended field failed.
The DF indicators equal the current field
under test. The AC contains the data as

read from location 7000 of the extended field.
The halt occurred due to the data read and
the current data field not being equal. Each
extended field should contain its field number
in location 7000.

CIF, 1B and SF Tests

Program interrupt is enabled for these tests. A CIF is issued, followed by an

ION and a JMP. The IF should always equal 0, because of the interrupt occurring
after the JMP instruction.
the IF does get set. The TTY flag is used for interrupts.

710
717
733
742
756
765
1004

1013

E 25
E 26
E 27
E 28
E 29
E 30
Es#31
E 32

A HLT is in location 1 of each intended field in case

No interrupt, or inhibit interrupt failed.

CIF 1. The IB or SF failed. The AC = C(IB).
No interrupt or inhibit interrupt failed.

CIF 2. The IB or SF failed. The AC = C(IB).
No interrupt or inhibit interrupt failed.

CiF 3. The IB or SF failed. The AC = C(IB).
No interrupt, or inhibit interrupt failed.

CIF 4, The IB or SF failed. The AC = C(IB).



1027
1036
1052
1061

1075

1104

E33

E 34
E35
E 36
E 37

E 38
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No interrupt, or inhibit inferrupt failed.
CIF 5. The IB or SF failed. The AC = C(IB).
No interrupt, or inhibit interrupt failed.
CIF 6. The IB or SF failed. The AC = C(IB).
No interrupt, or inhibit interrupt failed.

CIF 7. The IB or SF failed. The AC = C(IB).

Interrupt Inhibit Test

A subroutine is placed in each extended field to ensure that program interrupt
is inhibited ofter a CIFIOT, and is enabled after a JMP instruction. The routine

is in one field at a time; the contents of all other extended fields will equal 0000,

The routine is described on the program listing as the "fxtended Field Test Routine, '

and is tagged EXFLD,

The test routine is entered at location1174 in the extended field. This location
contains a CIF XX 1OT, where XX equals the extended field number. Location
1175 contains an ION [OT, Locations 1176 to 7776 contain all 0's. Location
7777 contains a JMP | 12, The routine, therefore, issues a CIF, ION, and

JMP | 12 sequence. Program interrupt should be inhibited until after the JMP | 12
at loeation 7777. An error halt occurs in field O if an interrupt occurs between
locations. 1176 and 7777. Location 12 contains 1175 (E 40 in field 0), and will
auto-index to 1176,

1175

1203

1221

1235

E 40

E 41

E 42

E 43

E 44

CIF or interrupt failed. The DF and IF should
equal an extended field.

The DF was not cleared after the interrupt.
All other functions worked properly.

RMF or SF failed. The SF register should have
saved the extended field number after interrupt.
The AC = C(1.B.) after an RMF,

All functions worked, but the PC did not equal
location E 40 + 1 after the interrupt in the extended
field failed. The AC = contents of location 0,
field 0.

Location 4 in the extended field. The interrupt
went to this field instead of field 0, or the
JMP 1 12 at location 7777 was not erecuted. Also,

s . s
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4221 420 E 45A

7908

E 45
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make sure interrupt was enabled in location
1175 in the extended field.

Location 10 in the extended field. The
JMP 112 at location 7777 was not executed,
or interrupt failed.

No program interrupt occurred. Press CONTINUE
to 4ev again.
+ry

Memory field 1 halt. An inferrupt in field §

was followed by a CIF 19 IOT, and then an RMF,
The RMF should have restored the IB to field g.

The SF and IB were OR'd together, resulting in

the IF being set to field 1, after the JMP instruction
at location 143@. Restart from 1400 to repeat the
test,

Auto~Index Test

The subroutine labeled "Auto-Index Test" on the listing is placed in each extended
field. Auto-index registers 10 through 17 in each field are tested. All of memory
not occupied by the subroutine in set to 0, The error halts tagged E 46 through E 53
will occur in the extended field if an auto-index register fails. The DF and IF
indicators will display the current field being tested.

1524 152 E 46

271 SRS E 47

1821530
$6351533
o481 536
o315 41
Yokt 1544

E 48
E 49
E 50
E 51

E 52

¥o511547 E 53

Index register 10 failed.
Index register 11 failed.
Index register 12 failed.
Index register 13 failed.
Index register 14 failed.
Index register 15 failed.
Index register 16 failed.

Index register 17 failed.

Non=-Existent Memory Test

This is the last test performed, and is included for PDP-8I's only. The test makes
sure that o false memory done pulse in generated when the DF is set to a non-existent
memory field. [f the PDP-8I being used is equipped with the maximum of 32 K of
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code memory, the program cutomatically skips this test and restarts at location 200,
SR 8 on a 0 will cause the program to always skip this test,

The test also makes certain that the correct data is deposited in the AC when a
non-existent field is referenced. This data must always equal 0000 or 7777 octal,
depending on the number of extended fields existing. For example, if the PDP-8I

is equipped with fields 0, 1, 2 and 3, any reference with a TAD | to fields 4 through
7 should result with 7777 octal in the AC, If equipped with fields 0, 1 and 2, a
TAD | to field 3 should result with 0000 octal in the AC, and referencing 4 through
7 will result with 7777 octal in the AC. In other words, referencing the lowest
order non-existent field, when the total number available is add, will result with
0000 in the AC, Referencing all other non-existent fields will result with 7777 in
the AC. When the total number available is even, referencing any non-existent field
will result with 7777 in the AC,

The only I-egal halts in this test, are at locations 1700 and 1725, If the computer
halts at any other location, the false memory done pulse probably was not generated.

The false memory done pulse is not generated when a CIF to a non-existent field is
attempted.,

1700 E 54 All 0's should have been deposited
in the AC, or an existing field
was referenced, Make sure the
proper value is in SR 9-ll, The
number of extended fields available

must be in SR 9-11.

1725 E 57 All '1's should have been deposited
in the AC, or an existing field was
referenced. Make sure the proper
value is in SR 9-11,

6.2 Error Recovery
Press CONTINUE to repeat the failing test, Place a NOP in the error

halt location to loop on a failing test. Restart from 1400 ofter a halt at
7000 in field 1,

7. Restrictions

7.1 Starting Restrictions

None
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Operating Restrictions

The number of extended memory fields available must be in SR 9-11.
before starting from location 200.

Miscellaneous

Execution Time

Running time is dependent on the amount of extended memory for
testing, and on whether the processor heing used is a PDP-8, 8l or 8S.
The TTY bell will ring once for each pass of the program.

Program Description

The program exercises all IOT's associated with the Extended
Memory Control logic, plus the ability to reference extended fields
from field 0, and vice=versa. Each test is looped 4096 times before
initiating the next test. A switch option is provided to skip or
execute a non-existent memory test for the PDP-8I,

The individual test routines and error halts are commented on the
program listing as an aid to trouble-shooting. Section 6 contains a

Table of Error Halts which also may be referenced.

Listing



4/39/68 13124,27 PAGE 1

/

/pNP-8, B8] EXTENDED MEMORY CONTROL TEST, PLACE NUMBER
/0 gXTgNDgD 4K plpLDS AVAILABLp IN SR® TO 11, (UP TO 7)
/1F USING AN 8I, PLACE SR8 ON A 1, OTHERWISE LEAVE p,
/START PROGRAM AT 298

/
/CONSTANTS
/
6201 CoF =620y
6282 ClF=6202"
6214 RDF=6214
6224 RIF=6224
6244 RuFz6244
6234 RIH=6234
g9e1 *]
/
2704 5901 JMP
27202 902 2pv2
NEA3 ¢223 o B3
/
anoe wp ¥
: /
#anan  S54pR JuR i, JMP ] ©
pazr 2000 1541, I1SZ 2
gn22 1742 XTHLG,  TFLG
Arex 1734 XSTKS, NSTKS
pn24 1112 XIMF, TRMF
fgs 1321 XkANS, TRANS
pr26 1432 XAaitTO, TAUTO
nizy  gagd L.anp, 2
no3n aRpd NDF 2
7231 00pR STKS, 2
@3> aepR DaT, 4
a"3  yaal MOSTAK, @
ar3sa napd NOFLD, 2
735 1174 Kgd4dM, Ed4éd-9
A084 1175 KEaa, [2Y]
w37 7442 KHLT, HLT
ptar /201 KCIF, 6201
nr4y 6292 KCIF, 6282
nray  @a793 KCF1, ClFi-1
7743 1316 XF 7, EXFD
fnd4 pgapl K1 1
an4s5  30g7 K7, 7
nrde QU1 K1, 14
nea7 7777 : K7777, 7777
pns~ 7090 K700, 7009
Basy 77007 K7787, 7707
252 7767 K7767, 7767
72753 7757 K7757, 7757
¢r54 7747 K7747, 7747
pEss 7737 K7737. 7737
@356 7727 K7727, 7727

2e57 7717 K7717s 7717



ATER
P61
P6H?
LRCE
pr64
N6s
ArAA
£e7

7776
7775
7774
7773
7772
7771
7774
gir7t

K7776,
K7775,
K7774,
k7773,
K7772,
K7774,
K777V,
DAINT,

7776
7775
1774
7773
7772
7774
7778
e ¥2

4/30/68 13:24,27

PAGE 1-1



@Rz
71
an72
A1z
72074
BAa7s
AT A
277
2100
1131
ni1ap
#1032
3174
#1325
A10A
137
7117
4111

o711
7766
775%
7744
7733
7722
7711
7799
1171
1172
1332
54@2
123
a7378
5507
1427
1422
1499

K7%,
K7766,

K7744,

XT0F,
XTOF 1,
KxFLDO,
KJHp,
KaT1R,
K2y
JMP2,
KFLD@,
KRTN,
XF 1B,

4/38/68 13:24,28

Rt
7766
7755
7744
7783
7722
7711
7744
STOF
STDF+1
EXFLD
JMP 1 2
ENTER
249

JMP 1 KFLD®?
RTRN
E45A+2
SFIB

PAGE 2
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/7EST CDF anND ROF

/
a2pa #2720
/
goan 7200 REGIN, CLA .
w2o1 3427 ' 0CA LooP /LOOP COUNTER
/
p222 6201 Ny, . CDF 29 /DF B
¢203 6214 ROF
g234 7459 SNA /SHOULD NQT SKIP
Zpd5 5244 JMP DF7
VRAK 7492 E1ls HLT /ERROR, CDF OR RDF FAILED
w27 7208 CLA
#2107 5272 JMP DFB /REPEAT
/
#211 1051 DF7, TAD x7707 /7787
2212 6271, COF 79 JDF 7
27213 6214 RUOF
©214 704d CMA /AC = @
z?21% 7458 SNA /SHOULD NOT SKIpP
2216 5222 : JMP 0K1
@217 7482 F2o HLT /CDF OR RDF FAILED
222 7249 CLA
2221 5211 JMP DF 7
/
Bopo 2027 0%4, 1SZ (LooP /CHECK DONE
w223 »202 JMP DF®
/
a204 7222 CLA
2225 3d27 0CA LOOP /L00P GQUNVER
/
7224 1752 DF1, TAD K7767 17767
7227 6211 COF 192 /DF 18
02371 6214 ROF
2231 7940 CMA JAC=D
3232 7454 SNA
7233 5237 JMP DF?2
2234 7432 Esy HLT /CDF1 OR RDF FAILED
#2335 72308 CLa
w236 5226 JMP DF1
/
w237 1953 nEz, TAD %7757 17757
p247 6221 COF 29 /0F2
P41 6214 RDF
2242 7240 CMA /AC=Q
2243 745D SNA

»244 5259 JMP 0OK2



245
B244A
247

2250
A251
n252
w253

#2254
2255
n2546
8257
7267
7261
2262
A263
fr64

265
Az66
p267
a270
A274
n272
n273
n274
e275

ar76h
w277

pTAR
23

23742
n3az
B304
a3as
7335
a3a7
2317
n311
a312

2343
P34
2315
2314
2317
2320

7402

72089
5237

227
5226
7270
3727

1054
6231
6214
7440
7450
5265
7402
7204
5254

1455
6241
6214
7749
7459
5276
7422
72948
5265

2927
5254

7229
3227

1356
6251
6214
7343
7450
5313
7422
7222
5302

10!57
6261
6214
77949
7459
5324

E4.

0x?7,

DF3,

OF4,

E6y

0K ¢,

HLT
CLA
JMP

[S2
JHP
CLA
DCA

TAD
COF
ROF

CMA.

SNA
JMP
HLT
CLA
JMP

TAD
COF
ROF
CMA
SNA
JMP
HLT
CLA
JMP

1S#
JMP

CLA
Uca

TAD
CDF
RDF
CMA
SiNA
JMP
HLT
CLA
JMP

TAD
CDF
RUF
CMA
SNA
JMP

OF2

LooP
DF1

LOOP

K7747

32

OF 4

pDF3

K7737
49

0K3

DF 4
LOOP
oF 3

LoOP

X7727
50

pFé
OF5

K7747
60

DK4

4/38/68 135:24,29

/CDF 2 OR RDF

/pDONE

/7747
/UF 3

/AC=Q

/CDF 3 QR RDF

17737
/DF 4

/AC=¢

/CDF 4 QR RDF

/)ONE

717727
/UF5

/AC=0

/COF 5 OR RUF

/7747
/0F 6 !

/AC=0

PAGE 4

FATLED

IF SKIP

FAILED

FAILEU

IF SKIP

FalLED,



2324
7322
4323

%324
7225

A32h
h327
B33
2331
2332
2333

#AR34
hnI3H
NR3A
Hx37
Al4
W49
72342

2343
7344
2245
A34A
2347
R
n351
#3552

»353%
A4
7355
B354
72357
@‘4651
¢ 364
7262
72363
72364
2365

7422.

7220
5313

2027
53@2

62731
1429
3701
3327
an24l
4422

AL

7293
6734
7452
5343
7422
5334

6211
641
7209
6214
7459
5353
7472
5343

1260
5234
7349
7454
5362
7442
5343
2427
5334
5745
da0?d

x4,

/

HLT
CLA
JMP

1s#
JMP

4/32/68 13:24,30 PAGE 5

DI

LOOP
OF5

/COF 6 QR RDF FAILED

/DONE WHEN SKIP

/0w TEST INTERRUPT RBUFFER (IB) BITS 9-11 WITH

/R18,

/

Ity

Eo,

Tiel,

F1,

IS ENABLED,
/JSED FOR INTERRUPT,

COF
TAD
0CA
DCA
TSF
JMS

1ON
CiLA
RIB
SNA
JMP
HLT
JMP

COF
[oN
CLA
ROF
SNA
JMP
HE T
JmP

TAD
RIA
CMA
SNA
JMP
HLT
JMP
IS2
JMP
JMP

Ige-

#0
JMpla
1
Loop

I XTFLG

181
182

198

, +3
181

k7776

0KS

1B1
LOOP
189

I W+l
2

TELEPRINTER FLAG IS

/DF 0
/AMP vz dMP 1 2
/C(1Y=UMP 1 @

/TEST TTY FLAG
/SET FLAG

JENABLE P

/READ SF

/RIB FATLED

/OF 1

/0F SHNULD BF @ AFTER A PI

/UOF NOT CLEARED, QR NO PI

/READ SF
/AC=0

/RIB OR SF FAILED

/DONE WHEN SK]P



nagn
2401

nap2
P403
1474
24035
pans
©wan7
a1y
7411

2412
2413
G414
7415
416
na17
247

2424
%422
2423
Ad24
7425
pNA2A
0427
nage

n431
@432
#4373
¢4a34
vass
#a3h
n437

n447
N4

7442
2443

7444
A445
pd4p
Aa47
pasn
nas1

#4450

[B2,

£172,

F14,

Fin,

Ok A,

=4,

CLA
OCA

COF
10N
CLA
RDF
SNA
JMP
HLT
JMP

TAD
RIB
CMA
SNA
JMP
HLT
JMP

COF
10N
CLA
ROF
SNA
JMP
HLT
JMP

TAD
RIH
CMA
SNA
JMP
ML T
JMP

1S4
JMP

cLA
DCA

CDF
10N
CLA
ROF
SNA
JMP

LoorP

28

o *3
182
K7775

183
-F

38

e*3
183

K7774

nNKé
183
Lonp
182
LOOP

42

r+3

4734768 13:24,31 PAGE 6

/0F 2
/SHOULD BE @ AFTER PI

/0F NOT CLEARED, OR NO Pl

/AC=7777
/=R

/R1E OR SF FAILED
/0F 3
/0F SHOULD BE CLEARED

/0F NOT CLEARED

JAC=7777
/AC=Q

/RI8 OR SF FALILEDN

/DONE IF SKIP

/0F 3

/OF MuSy BE 207 AFyER A P]
JERROR [F SKIP



3452
#as53

7454
#455
#4586
%457
2463
461
7462

2463
?464
D465
3466
7467
paza
7471
§472

9473
7474
na7s
7474
#a77
#4500
2571

i
'3

SILEN

/

25
2%

ot

N5A4
252%

“o2sk
a8g7
#5148
2511
2512
513
7”514
7515

7462
5244

1263
6234
7349
7450
5263
74ir2
5244

6751
6751
7290
214
7451

5273

742
5263

1164
6234
744¢
745¢
532
7402
5263

2027
5244

7240
37

6261
6701
7240
6214
7459
5316
7492
53@6

E1%,

£17,

I+5,

14,

F19,

REAN

Irék,

E?'i’f\‘n

HLT
JMP

TAQ
RIB
CMA
SNA

- JMP
HLT

JMP

CDF
ION
CLA
RDF
SNA
JMP
R T
JMP

TAD
18
CMA
SNA
JMP
LT
JP

I1SZ
JMP

CLA
LiCaA

CDF
ION
CLA
RDF
SNA
JMP
HLT
JMP

4/36/68 13:24,33 PAGE 7

/0F NOT @ AFTER P]

184
K7773 /AC=7773
/AC=7777 :
/AC=0
185
/RIB OR SF FAILED
184
59 /DF5
/OF SHOULD=@%@
'+3
JDF NOT # AFTEK P]
185
K7772 /AC= 7777
/ = 7777
/ = @
nK7
/RIB OR SF FAILED
185
Loor /00ONE IF 2 AND SKIP
184
LOOP
62 JUF8
/DF MUST=@d AFTER PI
' +3
/OF NOY 2 AFTER Pl
186



@516
7517
n523
w521
2522
@523
@524

n525
2526
7527
2537
2531
7532
#533
8534

8535
A536
@537
2547
a541
0542
n5473

¢544
2545
2544
ns47

1065
6234
7748
7450
5325
7402
5326

6271
6001
726
6214
7450
5335
7402

5325

1766
6234
7047
7459
5344
7402
5325

2027
53u6

5747
PeEpd

E21,

1R7,

E272,

TAD

RIB
CMA
SNA
JMP
HLT
JMP

CDF
ION
CLA
RDF
SNA
JMP
HLT
JMP

TAD
RIB
CMA
SNA
JMP
HLT
JMP

1
JMP
JMP
€0d

K7771

187
186

7@

+3
187

K7770

0K8
187
LOOP

186
I W+l

4/30/68 13:24,34 PAGE 8

‘ /,7771
/AC=7777

/R1B OR SF FAILED

/0F 7

/0F MUST = @ AFTER P!

/0F NOT 2

/AC=7777

/RIB OR SF FAILED

/DONE IF ©

/NEWw PAGE
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D6, LA
/A TEST DA 1 ANp Tap ! TQ ALL STACKS, NUMGER OF
/EXTENDED STACKS SHOULD BE IN SR9 To 11, EACH STACK WILL
ZCONTAIN ITS DF# [N LOCATION 7004,

/
wniﬂ 32?7 . LCa LOOP
?:Ei ;f;i Ocal, JMS T XSTKS /READ SR 9-11
PR Rl [AC
PAOR 373 © DCA NDF /0F NUMBER =
- A MBER = 1 T0 START
g:g: i::; I:g KCIF /6291
YRa S i4 ¢
?4?5 3207 JCA Tif /0F 041 TO STAKT WITH
w:ﬂi O?QE LD, COF 22 /WILL RE INCREMENTED
Qéin 1f§x }AD NUF_ /0F 8
Zai; g:o§ DCé 1 K/7@p2 /PUT IN 7948 OF STACK
;;1% 7;?4 éi: STKS /ALL STACKS WHEN ¢
ZR14  HPp2 JMP TaD] /
/ 2 TEST T4AD 1
ﬁiiz 1;4? TAD k12
A 120 TAD DFLD /INCR, CDF InT
PAL7 3207 : [ '
752 273 NDF
yFAR21 B2¢7 JMP DFLD /-
/
Q:;z ;jgf T&], fME I XST«S /SR9=11 AGAIN
Gh D gy AC
dhp4 3D JCA NOF /UF8=1 AGAl
A - K 1 - N
1222 1&22 IQB KC%F /6231
0 { K
fAR27 3P 3H SCA ,11
Tﬁsﬂ @?7} TLLQ, COF 29
[:52 14:5; TAD T x704¢ /AC=DF ConTENTS pgW
PR R
PRS3 43 D nar
@:54 ‘7.‘«:43 ClA /2'S CoMP
gAiz ;633 T:[j gui /BETTER RE EQUAL
1637 f 5 L
Sk - .
;ﬁzz ;;?f JTP 534—1 /ERROR PATH
@A4{ 5925 I;i ST:S ZALL WHEN @
d N ] g
h642 2027 IS LooP /00 {
-2 NE WHEN ¢
g::; ;;?é JMP DCAL
1444 25 JMP 18SF /NEXT TEST
PR4n 11146 TAL o
2646 1230 v:g ;éﬁﬂ /COF Ty + 19
2647 3234 , d |
152 or
2651 H23%0 JMPOTFLU
/
g:§§ %ng ) TAD DAT /0ATA AS READ
£65 & Bz, ALT /AC=DATA READ, DF INDICATORS

/EQUAL FIELD WHERE GOT DATA,
TH SH 3
ps5a 7220 cLa /80 SHOULD BE EQUAL



4/33/68 13:24,36 PAGE 9-1
p655 5230 JMP TelD



ABA
seh i
vagy
okl
Y

“hhd
R
NN
Sand

[N A

s
2RTZ
a7 A
R

A

e 77
2707
AT
A
773

4774
275

V77
7711
714
f79
P7LR
¢714
2715
2714
nw717

RV IR S B W B
"~

£
-
P

"
=
&

AR

SIoee J NI Llor s

4730768 1812456

. TFRT CIF W]lTH PR
Ziub L. SHAUCYD ALWAYS =
/ot TEDY GF TER THE CIF

PAGE 17

OGRAZ [Tt REFJPT ETABLED, TrE

29 SINCE A JMP 0% JUMS 1S EX-
10T, T-& SF REGISTFR IS

INT aFT-w THE IUTHRRUPT,

HLT iU OCCUR AT LOC, 1

AT NTE Y #1TH THR Rls

T N I AN A

;i crk PXTENDED FIRLD,

oo Towill JCCUR AFTER Trb TN 10T

Y T

: PoLulSe 1,
s ] + RESPECTIVELY,
le vy LJOF A
TAD ISZY
SUA
TAD MRy
WA 2
o A m T ]
BT SR
TAL WD
TA) K10
T T |
. TOF i
TaY AT
JCA T Wi
T8l gy
'.\a:’J
a3
TA ALTS
MP TS
iR TESTS
TUE e
v SF
JMS T KT
feA e
JMS T XSTkS
e, TIF 1
JRUAN
{40
Blakd +1
B , LT
Clw
TAL <7767
MA
5w A Cloa
MS R E L
213
s 0k, NiLT

oocu PNTERRUPT grgURS, #27ieg onyT, T REPEAT,

- \ )
= MR A, e

'SET DF TQ ¢l
/152 2

JdMR T @

Vool cR e ExTENDRD FIRLUR,

22 e 0 T STARQT WwWiTH
ILHLT = 7492

calL H1ELDg wHEN JKIP

>

/5F TTY FLAG
JREAD SR 9-11

AETel D g

Jemnm{ie, M) P OOR OINKIBIT PT
fRE TN »ipg F“O“ LUC.3

kK TFOND SKIP

slery MR SLF, FATLEG, C(AC)=C(IB)



4/30/68 13124,37 PAGE 10-1

a7290 7200 CLA .
2721 5344 JMP CIF1 © /REPEAT



4/30/68 13:24,37 PAGE 11

/
w720 2831 Gy, IS¢ STKS © /ALL FIELDS IF @
v724 5327 JMP CIFE
w4 pnn? 1SZ L0oP ZALL DONE IF D
STR 0 HEAS GMP CIF1-1
L/PR w44 ' JMP T XRME /TEST RMF

/

IRV BT i 2, LlE P2 /FIELD 2
780 AT TON
P44 707w MR
TR ) 5435 LMP L+
ST TAN VL, Hp T ZND P e INHIBIT P
#4734 A23%4 (] /RETURN FROM LOC.3
BIgS 10538 TR K7757
PR AT 7044 OMA
¥337 7658 SNA CLA JERROK IF SKIP
2747 5345 . JUMPOOKF 2
2741 K234 ]
n763 742D Foi, ML T /IR OR SF FAILED, CCACI=C(IR)
S S SR OLA
744 5857 GMP IR

/

AF4= 2f“‘31 Mt 5, 1S54 STKS /ALl FIELDS IF o
#7460 Hibp JMP CIFY

747 w7 1S LunPk /AL L DONFE IF
- R YA JMECIF =g

v 791 H4p4 JMP I XRMF JIFST nvb

/
w7lho 6232 r1e3, CIF 30 JETELD S
?7o3  eael TON
0754 797U ~QP
2755 5IX86 JeP e
2756 7427 t Sy HLT /NO P QY INHIHIT PI
2757 6534 “le /RETURN *ROM {0C,3
@767 1454 TAD x7747
¢/l T¢4d LMa
B762 7k SNA CLA JERRNOR 1F SKIP
2763 5374 JMP OKF S
(1764 6234 “18
#2765 7402 Feoy, LT /5F OR IR FAILFD, C(AC)=C(1B)
7764 7229 GLA
767 5H3n2 JMP CIF3

/
p770 2831 Ner 3, 1§74 STKS /aLL FIELDS IF ®
%771 5775 JMP 1 L, +4
%772 2i27 182 LO0OP /ALL DONE IF @
2773 5323 JMP CIF1-1
7774 5424 JMP 1 XRMF JTEST RMF
@775 1602 ClF4



4/33/68 13124,38 PAGE 12

/onp-8,81 EXT,MEM, CONTROLL TEST-TAPE 2

1008 #170@
/
1720 6242 Clf4, ClF 4@ JFIELD 4
1001 6e0p1 10N
1ar2 7020 ’ NQP
1423 5204 JMP ,+1
17284 7402 £31, HLT : JNO P1 OR INHIBIT Pl
17¢8% 6234 Rln /JMP TO HERE FROM LOC, 3
1%p6 1955 TAD 7737
177 7040 CMA
1710 7652 SNA CLA /AC MUS, BE 2
1711 5216 JMP OKF4
1712 6234 R1B
1413 74@2 £E32, HLT /1B OR SF FAILED, C(AC)=C(IB)
1414 7200 : CLA
1715 5Zp@ JMP CIF4
/
1916 2031 : DkF4,  1SZ STKS /aLL FIELDS IF @
1017 5223 v JMP CIFD
121 2027 1SZ LCOP /ALL DONE IF 0@
qrr2q 5442 JMP 1 KCFq
1722 5312 JMP TRMF /TEST RMF
/
1723 6252 C1F5, CIF 52 /FLELD 5
1024 6801 10N
1#25 70¢8 NQP
126 5227 JMP  +1
19127 74@2 £33, HLT /N0 Pl OR INHIBIT Pl
1730 6234 RIB /JMP HFRE FROM LOC, 3
1731 1056 TAD K7727
1032 7040 CMA ~
1033 7650 SNA CLA JERRDOR IF SKIP
1934 5241 JMP DKF5
1735 6234 RIB
1736 7422 £34, RLT /IR DR SF FAILED, ClAC)=sClIB)
1037 7200 CLA
1940 5223 JHP CIF5
/
1744 2231 0<¥5, 1S STKS /DONE WHEN SKIP
1242 5246 JMP CIF6
1443 2827 1S2 LOOP /512 VIMES IF SKIP
1744 5442 JMP [ KCF1
1745 5312 JMP TRMF /TEST RMF
/
1746 6262 CIFé, ClF 60 /FIELD 6
1747 6021 10N
14508 7009 NQP
1051 5252 JMP L +1
19252 7482 £35, HLT /NO Pl OR INHIBIT P!
1753 6234 RIB /JMP HERE FROM LOC, 3
1954 1957 TAD K7717
1755 7240 CMA

1056 76508 SNA CLA /70 SKIP IS TO ERROR



4/730/68 13:124,39 PAGE 12=-1

1#57 5264 JMP DKF6
1767 6234 RIB



1761
1767
1763

1764
1765
1766
1067
1070

1771
1172
1973
1774
1775
1776
1277
1102
1121
11@2
1183
1194
1125
1126

1147
1114
1111

7422
7200
5246

2031
5271
2027
5442
5312

6272
6291
7720
5275
7422
6234
1251
7840
7650
53¢7
6234
7492
7200
5271

22327
5442
5312

E3A,

DKF 6,

CIF7)

E37,

£33,

NKF7,

HLT
CLA
JMP

Is2

Is2
JMP
JuP

CIF
10N
NOP
JMP
HLT
RIB
TAD
CMA
SNA
JMP
Rl

AL

CLA
JMP

182
JMP
“MP

CIFé
STKS
C1F7
LOoOP
I KCFy4
TRMF

78
1 +1

K7787

CLA
OKF7

CIF7

LOOP
1 KCF31
TRMF

4/38/68 13:24,39 PAGE 13
/1B OR SF FAILED, C(AC)=C(IB)
/SEE IF ALL FIELDS
/ALL DONE WHEN SKIP

/TEST RMF
/FIELD 7

/NO P] OR INHIBIT Pl
/RETURN HERE FROM LOC,3

/ERROR F SKIP
/1B OR SF FAILED, C(AC)=zC(IB)

/DONE 1F SKIP

/TEST RMF



1112
1113
1114
1115
1116
1117
1127
1121
1122
1123
1124
1125
1126
1127
1130
1131

4423
1040
3322
1322
1246
3322
7042
3214
6701
341
1419
7040
7640
5323
2231
5315

/

4/30/68 133124,48 PAGE 14

/TEST INTERRUPT INHIRIT
/FROM EACH FIELD, REFER 70 HEADING TITLED "EXTENDED
THIS ROUTINE IS PLACED IN
/EACH TESTED FIELD AT THE ADDRESSES SPECIFIED, THE
/INDICATED ERROR HALTS WILL BE IN THE EXTENDED

TO RECOVER, ONLY 1 FIELD WILL
/CONTAIN THE ROUTINE AT ANY ONE TIME, DTHER FIELDS
THE ROUTINE IS REPLACED WITH

/FIELU TEST ROUTINEw,

/FIELD,

/alLL CONTAIN ALLB'S,
/HALTS AFTER COMPLETION,

PRESS CONT,

THE PORTIONS OF THE FIELD

/4HICH DO NOY CONTAIN THE ROUTINE ARE SET TO g@@@

/BFFOREHAND,

/
/

/SETUP FIELDS TO TEST, POINTERS, ETCy,
/

TRMF,

JMsS
TAD
DCA
TAD
TAD
DCA
CMA
0CA
CDF
DCA
TAD
CMA
SZA
JMP
[S2
JMP

I XSTKS
KCDF

o +6

' +5

K18

o *3

12
20
1 19
10

CLA
=4
STKS
TRMF +3

JREAD SR9-11

/L0C,

/62081

JPLACE @'S IN EACH FIELD FROM
¢ To 7777,



1132
1133
1134
113%
1136
1137
114!
1141
11472
1143
1144
1145
11446
1147

1127
1151
1152
1153
1124
1155
11556
1157
1162
1161
1162
1163
1164
1165
1166
1167
1172

1171
1172
1173

1174
1175

1176

4473
1249
1746
3336
6201
1436
3227
1437
3427
2231
7410
5358
1336
5334

6231

6741

4422
1951
$Az7
1467
3378
4423
1249
16846
3371
1741
1¢46
3372
1372
3443
4425

6211
6212
5374

73g¢
7402

5371

4/3(/68 13:24,44 PAGE 15

/
/40w PUT A HLT IN EACH FIELD IN THE SAME
/LNCATION AS E48, BELOW,

/
JMS 1 XSTKS /READ SR 9-11
TAD KCDF
VAD K14
oCcA ,+1
CHNF, CDF na
TAD KE4Y /KE48 = ADDRESS OF E44.
OCA LOOP /SAVE TEMPORARILY
TAD KHLT /KHLT = 7482 (HLT)
DCA I LOGOpP
ISZ STKS /DONE AL STACKS WHEN SKIP
SKP
JMP 43
1AD CHOF
JMP CHODF =2
/
CoF 28
STuMF, TSF /CHECK TTY FyAG
JMS T xTFLG /60 SET IT
TAD k7787
OCA LOOP
TAD POINT
OCA k7S /POINTER FOR K778 TO K7766
JMS I XSTKS /READ SR 9-11
TAD KCNF /6221
TAD K12 /10
OCA STDF
TAD KCIF /6222
TAD K12 /710
DCA STDF +4
TAD STDF+31
OCA 1 XFD
JMS 1 XRANS /PUT TEST ROUTINE INTO FIEILD X
/
STNF, COF 12 JFIELD 1 TO STARY WITH
C[F 18 ’
IMp , +1 ' /SHQULD ENTER EXTENDED FIELD
/AFTER THIS JUMP, HLT IF NOT
NOP
Eav, HLT /ERROR, Pl FAILED
/CLAC) = C(1.B,)
JMP STOF /REPEAT SAME TEST,



4/30/68 13124,41 PAGE 16

/ENTER HERE AFTER P] FROM EXTENDED BANK

1200 *12Q7
/
12284 6214 ENTER, RODF /0F SHOULD BE 9@@
1231 7450 ' SNA /ERROR IF SKIP
1242 5296 JMP 44 /CHECK C(SF)
1723 7432 E41, HLT /AC=C(DF)
1234 7208 CLA
T 1225 5599 JMP 1 XTDF JREPEAT TEST
1246 6212 CIF 1@ /SET 1.8, TO FIELD 1
1207 6244 RMF /1,8, NOW EQUAL TOQ SF
12100 6234 RIB /READ 1B
1211 6292 CIF @@
1212 6291 COF 192
1213 147¢@ TAD I K78
1214 7040 o CMA
1715 7650 ' SNA CLA /ERROR IF SKip
1?14 5226 JMP CKPC
1217 6244 RMF
1228 6234 ' RIB
1221 74@2 : £E47, HLT /ERROR RMF AND Pl WORKED, BUT
/1,B, NOT CORRECT AFTER RMF,
1222 7200 CLA /AC=C(18) ~ '
1223 6201 cof 22
1224 6202 c?r 22
1225 5570 JMP 1 XTpF /BACKUP A PAGE ANp REPEAT
/
1225 1436 CKPC, TAD KE4Q /KE4@=ADDRESS OF E4Q2
1227 70¢1 1AC /MAKE E4A+1
12370 7241 ClA
1231 19090 : TAD @ /COMPARE 70 C(?)
1232 75458 SNA CLA /SHOULN NQT SKIP .
1233 5240 JMP +5 7ALL OK SETUP FOR NEXT FIELD
1234 1000 TAD 2
1235 74@2 £E43, HLT /ERROR, ALL WQRKED, BUT
/C(PC) WAS NOT=TO E42+1
/AFTER PI IN EXTENDED
/FIELD, C(AC)=C(@),FB,
JCHECK FOR P! NOT INHWIBITED,
/0R AUTO=NDEX REg,
/12 FAILING 1y THE EXTENDED FIELD,
1236 7299 CLA
1237 5500 ] JMP I XTOF /BACKUP AND REPEAT
/
/SETUP FOR NEXT FIELD
/
1240 20831 1SZ STKS /DONE ALL IF SKIP
1241 5246 JMP 45 : _
1242 2027 1Sz LOOP /DONE LOOPING IF SKkIP
1243 .5645 JMP 1, e2 /REPEAT ALL AGAIN
1244 5511 JiP | XFIB ZEXIT TO NEXT TEST

1245 1155 STRMF+4 /BACK TO LAST PAGE



4/38/68 13:24,43 PAGE 17

/
/SFT LAST TESTED FIELD TO ALL @"S AND PUT A
/Wl T IN RESPECTIVE ADDRESS OF F49

/
1246 7244 CLA CMA
17247 3214 ' OCA 1@
1251 1538 TAD 1 XTnDF /CDF Xp AT STpDF
1251 3252 aCA ,+1
17222 6211 CDF 18 /F1 T0 START WITH
19753 3414 aca 1 14
1294 1714 TAD 10
1255 7749 CMA
1256 7642 SZA CLA JCLEARD 1F SKIP
1257 5253 JMP -4
1260 6201 CDF 22
17261 1509 TAD 1 XTOF /CDF X# AT STDF
12462 3283 . 3CA ,+1
1263 6211 CDF 12
1764 19237 TAD KHLT /37482 (HLT)
176% 3436 , DCA 1 KE4p JKE42=ADDRESS NF E4D
1265 62¥4 CDF 2@ /RESTORE ODF
/

/1 -CREMENT CDF AND CIF IDT'S AT STDF,s STNDF+1
/T NEXT FIELD,

/
1267 1528 TAD T XTODF /CDF X® AT STDF
127 1246 VAD K12
1271 353¢ JCA 1 XTOF
1272 15p1 TAD 1 XTDF1 /CIF X2 AT STDF
1273 1346 TAD K12
1274 35721 JCA 1 XTDF1
1275 1501 TaD I XTDF1
1274 3316 QCA EXFD
1277 2872 152 K7S
1329 4321 JMS TRANS /PUT ROUTINE IN NEW FIELD

1321 5599 JAP T XTDF /TEST NEW FIELD



4/30/68 13:24,44 PAGE 18

/EXTENDED FIELD TEST ROUTINE
/

/THE FOLLOWING INSTRUCTIONS ARE PLACED IN

/EACH EXTENDED FIELD TESTED, THE NUMBERS IN THE
/COMMENTS FIELD CNRRESPOND 7O THE

/MEMORY LOCATIONS IN THE TESTED FIELLD, LOCATIONS
/72 THRU 11 ARE USED FOR AN ERROR ROUTINE

/14 CASE FIELD @ 1S NOT ENTERED AFTER AN
/INTERRUPT, THE EXTENDED FIELD SHOULD BE
JENTERED AT LOCATION E4@-1 WHICH CORRESPONDS
/10 E4@-1 IN FIELD @,

/

JEXTENDED FIELD INSTRUCTIONS!

/
1302 g020 ExFLD, # /9
13a3 19099 TAD 8 /1 :
1334 7450 SNA /1F LOC, @ NOT =@ PI DIDN'TY
o /ENTER FIELD @
1325 5312 JMP  +5 /3
1386 7492 F44, HLY /4, INTERRUPTED TO THIS FIELD

/INSTEAD OF FIELD @,C(¢ACY=C(D)
/WHICH SHOULD BE E49+1

/1F NQT, CHECK LOC, 7777.,17
/MUST = 5412 (JUMP | 129,

1307 7299 CLA /5

13172 3000 DCA 2 /6

1311 5420 JMP 1 20 /7, C(20) =E4D
1312 7402 F45, HLT /18, THE JMP | 12 AT LOC,

/7777 WAS NOT EXECUTED.
/DR INTERRUPT FAILED, IF
/NO INTERRUPT, LOCATION 12
/NOW CONTAINS @ INSTEAD
/nF ADDRESS E4@,

1313 5397 JMP =4 /13, REPEAT IN THIS FIELD
1314 1175 £40 /12, AUTO=-INDEXS TO E40+%
/INF B IF THE JMP [ 12
/WORKS,
/L0CS. 13 TO 17 ARE ALL 2'S
/
1315 1175 £4@ /28, EQUALS E42 IN F9,
/
/LNCS, 21 TO E4P=2 ARE ALL ©°'S
/
1316 6212 ExFD, CIF 18 /FIELD 1 TO START WITH .
1317 6891 . 10N /1.0C, E4p, SEE SYMBOL TABLE
/FOR E44,
/LOCS. E40+1 TO 7776 ARE ALL ©2°'S
/
1320 5412 JMP T g2 /7777, Pl SHOULD OCCUR,

/AFTER THIS INSTRUCTION,
/70 FIlELD @,



1321
1322
1323
1324
1325
1326
1327
1337
1331
1332
1333
1334
1335
1334
1337
134¢
13419
1342
1343
1344
1345
1345
1347
1350
1351
1352
1353
1354
1355
1354
1357
1360
1361
1362
1363
1364
1365
1366
1367
137@
1371
1372
1373
1374

anga
1103
3491
1124
3002
1182
3910
3711
1871
3I0p8
15p@
3337
6201
1410
6211
3441
2ap0
5335
1337
3347
6201
14102
6211
3585
6291
1337
3355
1410
6211
3435
6201
1337
3363
1410
6211
3436
6201
1337
3371
1419
6211
3447
6201
5721

/

4/32/68 13:124,44 PAGE 19

/ROUTINE TO TRANSFER TEST ROUfINE T0 PROPER FIELD

/
TRANS,

TRFLD,

B

TAD
DCA
TAD
0CA
TAD
DCA
DCA
14D
DCA
TAD
DCA
COF
TAD
COF
OCA
ISZ
JMP
TAD
DCA
CDF
TAD
COF
DCA
COF
TAD
DCA
TaD
CDF
DCA
CLF
TAD
DCA
TAD

COF

DCA
COF
TAD
OCA
TAD
COF
DCA
CDF
JMP

KJMP
1
KNTR
2
KXFLD
10

11
K7766
/]

I XTDF
*3
20

[ 10
18
111

y=5

1 K7777
20
1 TRANS

JKIMP=JMP | 2
/IN FIELD @

/KNTR = LOC, ENTER
JOF FIELD @

/KXFLD = LOC, EXFLD

/1-18 DECIMAL
/SAVE
/CDF X@ IN STDF

/F1 TO START WITH
/PUT IN EXTENDED FIELD
/DONE LOCS 1 TQ 12 IF SKIP

/PUT E4@ IN LOC, 27

JPUT CIF X2 IN E4@-1

/10N TO LOC, E4p

/PUT JUMP 1 12 IN 7777

JEXIT



e b LA g pS L R 3 s

4/33/68 13:124,45 PAGE 2@
A #1140

/

/THST SF WITH AN RMF ]0OT, AN INTERRUPT "IN FIELD @# IS CREATED, AFTER

/4HlCH, THE DF ANpD [R REGISTERS ARE SET T0 FIELD 1,

/15E SFOSHOULD CONTAIN FIELD . THE TEST

/THEN MAKES SURE THE [R IS CLEARED, THEN SET BY ISSUING AN RMF,

JEALLOWED BY A UMp 1 K7@0@4, 1F THE IR IS CLEARED, THF JMP GQFS TO 78¢4 [N FILELD
/TF THE IB AND SF ARF INCLUSIVF OR'0, THE JMP GOFS Tn 7402 In FIFLD 1, AND

/A HALT OCCURS THERE, RESTART FROM 149¢ AFTER AN ERRNR, THE TEST [S LONPED

/512 TIMES,

/
aPal SFIB, TSk /SEE IF FLAG IS SET,
adpp JHMS ¢ XTHL . /SET [T
PR Tad K7:2ue 17080
307 2CA LOnP
VIR COF 1& JOF=FIFLD 1
10%7 Tad KHLT /HLTY
2 :.Ca 1 K7¢40 /70¢e@, FXELU 1=HLT
6201 CuF 2@ /0F =0
1106 Tad gme2 JIMP2=UMP 1 KFLD®
a5 ACA 1 K7¢a2 77042, FIELD @=JMP 1 KFLDw
/KFLDY=LOC, RTKN
TAY KyMpP /KJMP=JMP T 2
0CA 1
TAD <RTHN /KRTN=LOC, E454+2
aca 2
/
/b GIiw TEST
/
Nt rey : JENARLE P]
P e
- s Fgta, Rl JERKOR NN P
JItPGE Ty /REPEAT TEST
/
/P TURY HERE AFTEE PRI
/
~ CLA
1 cub av /pF=FleLnt
¢ TIF e /IBSFIFLNL
voat Rich /IR SHAYLD=FIELD?
n45 JMP 1k 7ape /1F SHOULD=FIE!I D#
/
ivp7 DTeN, 1S4 Lone /WORKED 0K
mps JHP F45a-y /LO0P
5237 MO TaliEn ZOONF, GO TO NEXT TRST



4,32/68 138:24,47 PAGE 21

/

/

/TEST ALL AUTO-INpEX REGISTERS IN EACH EXTENDED FIFLD,
JTOENTICAL TEST ROUTINES ARE PERFORMED FROM FACH FIELD,
/a7 ERROR HALTS nCCUR IN THE FIFLD CURRENTLY RUNNING
/1t ROUTINE, PRESS CONT, TO RESHUME TESTING, EACH
/FTELU CONTAINS AL #*'S EXCEPT FNR THE ARKEA OCCUPIFED
/Yy THE TEST ROUTINE. FIFELD 2 1S RE-ENTERED

/et TER EACH TEST, ANND THE NEXT SFQUENTIAL FIFLD

/1~ THEN UNTERED, REFER TO THE HEADING "AUTO-

/1o x TEST™ FOR THE SEQUENCE OF QPERATIONS,

/
1437 AP T T, CuUF 20
1a5E 10 h1 TAD X7707
1454 3497 JCA LUDP /L00P CQUNTER
1435 4453 JiMS 1 XSTKS /READ SR 9-11
1434 10ai TaD KCDF /6201
1437 sPak ICA DFN
184 474k : N F TAD DFN
1941 10gF T K12 /INGREMENT DF
1440 $Vab OCA DFN
/
soibEAR DME FIELU TO 2
/
s4az TS CHA
144a 3214 NCA 10
1445 30g@ JCA 2 /USE LNC, P FOR A COUNTER
1445 6211 e, COF 18 /FTELU 1 TO STARY WITH
1447 3412 oca 1 19
1457 2004 IS¢ @
1451 5247 JMP =2
1452 6291 CDF 2v
/
/v PUT VTEST ROUTINF IN THE EXTENDED FIELD
/
1452 1316 TAD DOAUTH /1ST LOC. OF ROUTINE MINUS 1
1454  381¢ OCA 12 /SOURCE
1455 1973 TAD K7744 /=28 DECIMAL
1454 3P0 JCA & /USE LNC., @ AS COUNTER
1457 1346 TAD DOAUTH
146" X011 JCA 11 /DESTIMATION
1dn1 104k TAD DFN JCDF X@&
1h00 5265 JCA ,+3
1463 A2p1 LR CoF 7
1464 1410 TAD 1 18
1465 67211 COF 12 /FIELD 1 1D START
1466 3411 JcA 1 11
457 2000 1SZ 2 /MOVE WHFN SKIP

1473 5243 JMP MQVE



1471
1472
1473
1474
14/%
1476
1477
1500
1501
1502

1504
1505
15364
1527

151"
1511
1512
1513
1514

1515

1366
32p0
1445
3A18
7”4@
3419
27qd
5275
7U40Q
3447
6244
1n41
3306
6212
4715

2031
5240
2227
5235
5353

1791

/

/NOW SET AUTOD=I

/

4730768 13124,48 PAGE 22

TAD K7778
DCa @

TAD K7
DCA 10
cMaA
bDCA
1s2
JMP =3

CMA

DCA 1 K7777
RUF

TAD KCIF
bca ,#+1

CIF 19

JMS 1 FILDX

14

S

REGS 18 10 17 T0 7777,

/-8 DECIMAL
77
17777

/1@ T0 17 = 7777 WHEN SKIP

/PUT 7777 IN LOC, 7777 OF EXTENDED FIELD
/READ N,F,
/6202

/FIELD 1 TO START

JENTER EXTENDED FIELD

/515 OCTAL L0OCS, BEFORFE THE
/TAD [ 1@ INSTRUCTION,
/THIS 1S A TEST 0OF THE
JUEFER BIT, 560 US DELAY

/
/ENTER FIELD @ FROM FXTENDED FIELD HERE,

/
GATQV,

FILOX,

I1SZ STKS
JMP NEWODF
1S LOOP
JMP NEWOF_3
JMP CSRY

NOAUTO-515

/DONE ALL WHEN SKIP
/SETUP FOR NEXT
/ALL DONE IF SKIP
JREPEAT ALL
/CHECK SR 8



1516

1517
1523
1521
152?
1523
1524
1525
1524
1527
1537
1531
1532
1533
1534
1535
1536
1587
1540
1541
1542
1243
1544
1545
1546
1547
1557
1551
1552

1526

7200
1419
7440
7402
1411
7440
7422
1412
7449
7402
1413
7442
7422
1414
7440
7402
1415
7440
74p2
1416
7449
7402
1447
7440
7492
6291
6202
5319
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'
/

/ AUTQO=-INDEX TEST

/ .

/THE ROUTINE wILL BE PLACED IN THE SAME RESPECTIVE
/LN CATIONS [N BEACH EXTENDED FIELG, ANY ERROR
/7:+A0 1S #ILL OCCUR IM THF EXTENDED FIELD, PRESS
/0ONTINUE TO PROCEED WITH TESTING, THE [INDEX
/RFGISTERS 19 TO 17 INITIALLY CONTAIN 7777, AND
/a2 AUTO=INDEXED TO @7#92 BY A TAD 1 INSTRUCTION,
/4 #ALT OCCURS IF THE REG. IS NOT INCREMENTED TQ 2,
/THE v AD T WOULD HAVE THEN REFFRFNCED LOC. 7777,
/i CONTAINS 7777,

/

NaryUTus /THIS LOC, IS NOT MOVED TO
JTHE EXTENDED FIELD,
CLA
TAD 1 190
SZA
Fan, HLT /ERROR, INDEX REG, 12 FAILFD
TAD 1 11
SZA
Faz, HLT /INUEX REG, 11 FAILED
TaD 1 12
SZA
bar, HLT /712 FAILED
TAD 1 13
SE£A
Fd5, ALT /13 FAILED
TAD 1 14
SZA
Eme, HALT /14 FAILED
TAD 1 15
SFA ;
£E51, HLT s15 FATLED
TAD 1 16
SZA
E52, HLT /16 FATLED
TAU 1 17
SZA
£E53, HLT : /17 FAILED
CDF g8 /SET DF 70 FIELD @
CIfF a8 /SET 1.8, TO FIELD ©
JMP GOTOR? FEXIT To FIELD ©
/E~D OF TEST ROUTINE
/
/



NS LRV AEEN LS
[ELR RN}
> s A

[
JY
~

1964
1561
1562
1h63

19564

1565
1564

TAG4
piab
7644
5766
gap7
1357
6liab
6741
5342
5765

{ipp?
1609

/omECK 8N B8, JF AN

V2SS S

/
r

S8,

Het Lo

XN,
XMEM,

OTHRERWISE

LAS

AND K17
SZA CLA
JHUP T XMEM
AND 7

TAD =1
s

TSF

JMP =1
JMP 1T XBGN

BEGIN
NOMEM

4739768 13124,49 PAGE 24

51 1S wFING USED SR 8 MUST BRE
. 7.
JNEXT TEST
JRING RELL

/START QVER AT 204



1’\.

1671
16012
1A0R
1644
1ADS
1606
367
1el”
1A11

1412

16413
1614
1515
1616
1617
1627
1621
1422
1A23
1624

PRSI
LA

72048
1766
3027
7624
Nigh
7¢41
1745
7459
5652
3383
3651

7hp4
pd45
7921
7108
7266
7844
3234
1233
7241
3233

/
®LAYR

/
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THE TE

/RFSTARTED AT 240,
/3FFERENCED RY THE PROGRAM WITH JUMP, DCA AND TAD,
PROGRAM MUST CONTINUE IN SEQUENCE/ THE TTY

WILL SIGNAL A SUCCESSFUL TEST, AND THE PRO-
/0AM IS THEN RESTARTED AT 208,

/7 THE
/RFLL

/

MR M,

CLa
TAD
DCA
LAS
AND
Cla
TAD
SNA
JMp
bDCA
aCa

LAS
AND
[AC
CLL
RTL
RAL
DCA
TAD
ClA
DCA

K777¢
LOOP

K7
K7
I XBELL

NOSTAK
I Xelp

K7

NOFLD
NOSTAK

NOSTAK

/RFFERENCE ALL 4K FIELDS NOT PRESENT, IF 32K
/1S PRESENT,

ST 1S BY-PASSED, AND PROGRAM IS
EACH FIELD NOT PRESENT IS

/TEST LOOP COUNTER
/READ SR9=11

/SUBTRACT MaAX, POSSIBLE

/32K PRESENT, CAN'T TEST
/SAVE NO, M]ISSING
/CLEAR THE TLS IDT AT
/BELL+1 T0 PROHIBIT
/FALSE INDICATION, TLS
/1S RESTORED LATER WRONG
JENTRY FROM NON-EXISTENT
/MEMORY MaY CAUSE A
/HANG=UP AT HELL+2 AND +3,
/# OF FIFLDS PRESENT

/+1 T0 GET 1ST MISSING
/POSITION TO AC 6-8,

/1ST MISSING
/# STACKS NOT HERE

/USED AS COUNTER



1525
1hA2%
1hR27
1A87
16351

-
1537

1A33
15484
1435
1A544

1537
L han
1441
1hd
1AdR
1 k44
1445

Ve o

1697
1651
1652
1653

1654
1455
1456
1557
13()7

1440
1134
3262
1744
1334
3347

1933
7741
78
7620

5257
4261
27133
hoh4
2027
SALA
1253
3651

[N

1623
1561
1564
6746

1307
1146
3327
4306
5241

/

/

/

/W SEE
/
48Tk,
/

X M,
XE' Lo
¥ it il
Tre,

Vi

Pty

rao
TAD
OCA
TAD
TAD
JCA

TaD
CIA
RAR
SNL

JMP
JMS
1S#
e
[S2
JMP
TAD
ICA
IMP
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KCDF
NOFLD
CDF@s
KCDF
NOFLD
CDF1S

/601
/MISSING STACK

AN ODp OR EVEN NUMBER IS MISSING

NOSTAK

CLA

POS+3
ALLR
NOSTAK
PQS
LOnp

1 XNOM
T8

T XELL
T xBeELt

NOMEM+3
JELi+1

JELL

TLS

TAD
TAD
3CA
JMS
JMP

CDF1S
K14
COF1s
ALLl
CNSTK

/L=i, FIRST READ 2:S, THEN ALWAYS
JALL 1'S
/L=08, ALWAYS READ ALL 1°'S
/READ ALL @ FROM 1ST
/DONE ALL MISSING IF SKIP
JREAD ALL 1'S FROM HERE ON
/DONE LOOPING IF SKIP
JREPEAT

/RESTORE TLS
/RING BRELL

/DF PLUS 1

/READ AL 1'S
/CHECK DONE



aaaa
8201
7249
3044
77240
3711
322
70140
3414

20092
5274
1411
7652
5381
1711
740

2702
5274

6
6277
S56K1

/

/= UTINE TO

/

ALl @, 2

CiFus, CODF
CLA
DCA
CMA
JCA
oA
CMA
JCA

I1S#
JMP
TAD
SNA
JMP
714D
£Es54, HLT

IS2
JMP

e, COF
CIF
Jmp

4/730/68 13:24,52 PAGE 27

READ ALL 'S,

ae
CMa
10

I 11
CLA
o +3

11

2
F54-4

au
ag
I ALL®

/SET DF T0 4ST MISSING

/1@ AND 11 {SEN FOR ADDRESS

/USE AS COUNTER
/WARITE 1*S INTO NON-EXIS-
/TEMT FIELD,

/READ MON-EXIST. FIELD
/SHOULD = 0p22

JERRQR, Ay EXISTING FIELD
/WAS REFERENCED, C(AC)=
/ADURESS REFERENCED

/READ NEXY

7EXILT



1700
1747
1717
1711
1712

171%
1714
1718
1716
1717
1727
1721
17272
1723
1724
1725

1724
1727
173*
1731
(R
1783

qugad
6221
7240
3318
7440

3211
3Ap2
3414
2722
5315
1411
7040
7459
5327
7340
7422

7220
2132
5374
SR
A7
5706

/RTOUTINE TO

/
AL,
TOF1S,

£57,

[/

COLF
CLA
DCA
CMA

ocA
DCA
DCcA
IS
JMP
TAD
CMA
SNA
JMP
CMA
HLT

cLA
1SZ
JMP
CDF
ClF
JMP

4730768 13524,52 PAGE 28

READ ALL 1'S

) /SET DF TO MISSING FIELD

CMA

10 /18 AND 11 USED FOR ADDRESSING

11

2 JUSED AS COUNTER

1 10 /WRITE @'S

2

-2

1 11 JREAD 11'S FROM NO MEMORY

,+4
/7777 NOT READ, C(AC)= DATA
JREAD, C(11)= ADDRESS,

2

£57-5

T,

2

1 ALL1 JEXIT
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/R AD SR9-11

' /

1734 2720 NSTKS, @

1735 7604 LAS

1736 P%45 AND K7

1737 7841 ClA

174 3031 . DCA STKS

1741 5734 JMP 1 NSTKS
/
/SET TTY FLAG
/ .

1742 2228 TFLG, 2

1743  72@0 CLA

1744 @215 AND 15

1745 1344 TAD ,=1

1746 6346 TLS

1747 6241 TSF

1752 %347 JMP =1

1751 7229 CLA

1752 5742 JMP 1 TFLG JEXIT
/

%

T ERE ARE NO ERRORS



4730768 13:25,¢ PAGE 30

I AL At -
NY SR 5t+

ALt 1661
.Y 1776
REG LB R ]
BEL L 154611
Chv AP0
CHEOS 1662
CoF1s 1797
CHNOE 1136
Cif 5222
CiFL 1704
ClFe nye7?
[GR AN 1752
CIFa 1020
ClFn 1423
CIF6 1846
CiF7 1471
RN 1226
[T 1641
TeRA 1553
nat P32
NCAl nerl
OFEr N AR 7
BTN 1446
koA A2l 2
NE1 a226
nEP n237
DF3 254
NnF 4 1265
nFEs 32
jal ] A313
nE?7 1211
N, AUTg 1516
nonNg 2 1773
ENTER 1220
EXFD 1316
EXFLLN 1392
1 0286
Fia 7351
F11 n360
E1? "410
£13 7417
E14 2427
£15 1436
E16 7452
E17 m4hy
E1R 7471
E19 7A509
E2 7217
E22 3514
£21 n523
£E22 A533
£E23 542

£24 72653
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“\\1'\1l T»’\HLL

L 1744
E2h A717
Fe7 1733
F2R n742
F29 1756
F3 1234
B3 1765
F 31 1304
F32 1413
SR 1027
Fsa 1236
£4n 1852
F3k 1e61
k47 1275
E3R 1124
F4 1245
Ea4m 1175
E49 1273
k4?2 1221
£43 1235
F44 1376
Fas 1312
Faba 1420
Fa6 1522
Fa47 1525
£48 1539
F49 1533
£5 1262
ESa 1536
£51 1541
£52 1544
F53 1547
ES4 172¢
F57 1725
E6 7273
E7 n310
£8 n321
£9 0341
FILDX 1515
GO0T02 1512
HyTS 2667
IBSF 2656
182 2334
181 2343
182 2422
183 pé21
184 2444
185 1463
136 72506
187 2525
1573 na21
JMpl12 2222

JMP2 2126



4,30/76: 13:25,11 PAGE 32

SYMBNL TABLE

KCNE a940
KCF1 npaz
KCI1F ndl
KE4?2 2236
KE 411M 35
KFiIn® Aq1A7
KHL T AA37
KJMP w193
KNTR n104
KRTN 7110
KXFLD nym2
K1 @44
Kio ap46
K2n n106
K7 fe4s
K78 2Q79
K7Aa% 7050
K7747 1051
K7717 “4@a57
K7727 956
K7737 n@55
K7744 fp73
K7747 AD54
K7757 @53
K7766 7871
K?7767 7052
K727792 2066
K7771 Ag65
K7772 2064
K7773 2063
K7774 @62
K7775 2861
K7776 2060
K7777 nQaz
LOOP 2927
MOVE 1463
NDF n230Q
NEWDF 1440
NOFLD 1034
NOMEM 1600
NOSTAK 1233
NSTKS 1734
0KF1 a722
OKF2 745
0KF 3 n779
OKF 4 1016
OKF5 1241
0KF 6 1064
OKF 7 1107
0K1 n222
0K?2 #2590
0K3 ne76

0K4 n324
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SyMyni. TASLE

nKa 1342
N4 A 1444
NK7 5722
NK R 21544
POT T 1467
EEVS 1654
RIF 4214
RIR 4234
RIF h224
RMF 6244
RTRY 1427
SFI1+4 14240
STN¥ 1171
STkS 3031
STR4F 1151
TADT Ae22
TAUTH 1432
TFLD 639
TEL 1742
TRANS 1321
TRFID 1337
TRM 1112
TR 1653
XAUTND A2 6
X3E L1 1652
XBGN 1565
XELL 1651
XEN BR43
XF113 2111
XME M 1566
XNNH 1650
XRANS 2A25
XRMF 2924
XSTKS A323
XTNF 2142
XTDF1 %121

XTFLG 7922



Jart .
13542
XTHL A
XSTA
LR
X Ay S
XAty
Lana
WJE
STk
NaT
ST AR
NOFI D
K 4 9M
Kb 49
K4l
h{oniy
KCTF
<(F 1
XF N
“1
K7
K
“7777
K200
K7727
77687
K7757
K1747
K7737
K7727
K7717
K7774
K7775
K7774
K7773%
K7772
K7771
K71772
POTNT
K78
7766
K7744
XTNDF
XT0F 1
KXFLD
KUMP
KNT R
K2¢
JMp 2
KFinf
KRTN
XF i

'K,’X"j)“
[LIenY
2
A28
SRR
AR ')5
MR
o )1)7
S AR
A3
S;/‘VZZ
ARSI
334
AA35
ARIE
*A37
4P
REESE
n24a2
VA4 3
_‘, 3‘44
11)\45
ARENS
14 ‘. g
Y0
RF AR
52
1953
7A54
255
354
Au57
2960
anA1
pe2
AR63
Apb4
165
% LY
ARk7
DA72
371
2073
A2
7171
21022
ALe3
2104
3145
176
117
71118
"111

4730768 13:25,29

PAGE 34
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SYMROL TARLE

QECI\ A2y
NFa 222
F1 7226
DF7 n211
F2 f217
K1 222
NF1 n226
F3 7234
nfE 2 #A237
£E4q #245
NK? f250
NF3 7254
F5 %262
NF4 2265
E6 m273
DK3 a276
NF5 2302
E7 72310
DF & 2313
£8 7321
NK4 N324
137 334
E9 A341
111 A343
Fio n351
E11 360
0KS n3A2
182 n4qr2
E12 %410
E13 417
183 #4421
El14 427
E15 (3436
kb a449p
184 2444
E1¢6 7452
F17 n461
185 2463
E1R 2471
£19 ASe@
0K7 1522
I8k A526
E2¢ 3514
£E21 2523
187 2525
£22 7533
E23 %542
OK8 2544
DCAI 72601
NFLD 2607
TAN] ‘9622
TFLD 72630

E24 7653



SYMBNL TABLE

[HSF
HLTS
ClF1
E25
E26
DKF1
ClF2
E27
£28
OKF 2
CIF3
£29
E3@
OKF3
CIFé4
E31
E32
OKF 4
CIFS
F33
£E34
nKF5
CIFe6
£3=
E3é&
OXKF 6
Cl1F7
E37
£E38
OKF?7
TRMF
CHDF
STRMF
STDF
E4Q
ENTER
E41
E42
CKPC
E43
EXFLD
E44
E45
EXFD
TRANS
TRFLD
SFIB
E45A
RTRN
TAUTO
NEWDF
DF M
MOVE

71656
A6KT7
A704
"719
2717
n722
n727
2733
@742
7745
n752
A756
A765
A770
18009
10¢4
1213
1216
1023
1027
1836
1041
1046
1852
1061
1064

1971

1875
1124
11@7
1112
1136
1151
1171
1175
1220
1203
1221
1226
1235
1382
1306
1312
1316
1321
1337
1470
1420
1427
1432

1440

1446

1463

4/38/68 13:25,34
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SyMiriL TABLE

GHTHE 1512
FILDX 1515
nNoAuTO 1516
F4¢ 15722
Fa7 1525
Fay 1534
Fdq 1533
Fso 1536
ES1 1541
F52 1544
F93 1547
CSPE 1553
RELL 15640
XBGN 1565
XMEM 1566
MOMEM 1640
CNSTK 1641
XNNM 1650
XEI L 1651
XHE || 1652
TTR 1653
POS 1654
ALLY 1661
COF QS 1662
Fo54 17048
DONE? 17¢3
ALL1 1726
COF1S 1727
E57 1725
TFLG 1742
COF 6271
CIF 62¢2
ROF h214
RIF 62724
RIR 6234

RMF 6244



