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Product Name: PDP-8, 81, 8S Extended Memory Control 

Date Created: May 5, 1968 
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Abstract 

This program tests the Extended Memory Control logic for proper operation. 
It may be used with a PDP-8, 81, or 8S equipped with a minimum of 4K of 
extended memory. The program exercises and tests the control IOT's; the 
ability to reference all fields from field 0; program interrupt and interrupt 
inhibit; auto-indexing in each field, anda 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, 81 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 a basic PDP-8, 81 or 85 must have been previously run 
successfully. 

Loading Procedure 

Method 

The program must be loaded with the Binary loader. 

a. Turn off the Tebetype 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 fora 

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 toa 0. 

Place the octal number of EXTENDED memory fields available in SR 9, 
{© 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



6.1 

Page 3 

Errors 

Error Halts and Description 

Table of Error Halts 

C (MA) Tag Description 

CDF and RDF Tests 

206 E ] CDF 0 or RDF failed. 

217 E2 CDF 7 or RDF failed. 

234 E 3 CDF 1 or RDF failed. 

245 E 4 CDF 2 or RDF failed. 

262 E5 CDF 3 or RDF failed. 

273 Eé CDF 4 or RDF failed. 

310 E 7 CDF 5 or RDF failed. 

32] E 8 CDF 6 or RDF failed. 

DF, IB and SF Tests 

34] E9 RIB or ION failed. 

351 E 10 DF not clearea, or no interrupt. 

360 E Il RIB or SF failed. (DF 1) 

410 E {2 DF not cleared, or no interrupt. 

417 E13 RIB or SF failed. (DF 2) 

427 E 14 DF not cleared, or no interrupt. 

436 E15 RIB or SF failed. (DF 3) 

452 E 16 DF not cleared, or no interrupt. 

468 461 E17 RIB or SF failed. (DF 4)
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500 

514 

523 

533. 

542 

653 

E18. 

E 19 

E 20 

E21 

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 J and TAD T Tests 

E 24 DCA Lor 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. Eaxh 
extended field should contain its field number 

in location 7000. 

CIF, IB 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. A HLT is in location 1 of each intended field in case 

the IF does get set. The TTY flag is used for interrupts. 

710 

717 

733 

742 

756 

765 

1004 

lols 

E 25 

E 26 

E 27 

E 28 

E 29 

E 30 

EM@3i 

E 32 

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).
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1027 E 33 No interrupt, or inhibit interrupt failed. 

1036 E 34 CIF 5. The IB or SF failed. The AC = C(IB). 

1052 E 35 No interrupt, or inhibit interrupt failed. 

106! E 36 CIF 6. The IB or SF failed. The AC = C(IB). 

1075 E 37 No interrupt, or inhibit interrupt failed. 

1104 E 38 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 after 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 ":f&ktended Field Test Routine, " 
and is tagged EXFLD, 

The test routine is entered at location1174 in the extended field. This location 

contains a CIF XX IOT, 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 I 12 
at location 7777. An error halt occurs in field 0 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 E 40 CIF or interrupt failed. The DF and IF should 
equal an extended field. 

1203 E 4] The DF was not cleared after the interrupt. 
All other functions worked properly. 

122] E 42 RMF or SF failed. The SF register should have 
saved the extended field number after interrupt. 
The AC =C(I.B.) after an RMF. 

1235 E 43 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. 

4 E 44 Location 4 in the extended field. The interrupt 
went to this field instead of field 0, or the 
JMP | 12 at location 7777 was not evecuted. Also, 

© “the
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make sure interrupt was enabled in location 
1175 in the extended field. 

Location 10 in the extended field. The 

JMP 1 12 at location 7777 was not executed, 
or interrupt failed. 

No program interrupt occurred. Press CONTINUE 
to fey again. 

try 

Memory field 1 halt. An interrupt in field 2 
was followed by a CIF 18 IOT, and then an RMF, 
The RMF should have restored the IB to field @. 
The SF and IB were OR'd together, resulting in 
the IF being set to field 1, after the JMP instruction 
at location 1438. Restart from 1490 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. 

5241522 E46 

FLSA E 47 

HeiITZ0 E48 

H551533 £49 

WH401536 £50 

$43 1S41 £5] 

461544 E52 

MHISYS7 E53 

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 a false memory done pulse in generated when the DF is set to a non~existent 
memory field. If the PDP-8! being used is equipped with the maximum of 32 K of
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code memory, the program automatically 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 legal 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 SR9-IIl. 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 after a halt at 
7000 in field 1. 

7. Restrictions 

7.) 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, 8I 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



4/30/68 13:24,27 PAGE 1 

/ 
/PYP-8, BF EXTENDED MEMORY CONTROL TEST, PLACE NUMBER 

fOr ¢XTeNDeD 4K FleLDS AVAILABLe IN SRY TO 11, (UP TO 7) 
/1F USING AN BI» PLACE SR8 ON A 1, OTHERWISE LEAVE @, 

/START PROGRAM AT 2088 

/ 

/CONSTANTS 
/ 

6261 Cor 26204 
6282 CIF s62@2 
6214 ROF 26214 

6224 RIF 26224 
6244 Ruk 26244 

4234 RITH=26234 
BUG1 #4 

/ 
BAA, SAR JMP 4 
Ax%AD AA? oH8e2 
AzA3 303  - 2003 

/ 
BAB aoe 

: / 

atom S4an UMPla, JMP 1 @ 
AA94 Baa 1$7d, I1SZ a 

2722 1742 XTELGs TFLG 

222% 1734 XSTKS» NSTKS 
ar24 4112 KAMP, TRMF 
a4e5 1321 XRANS» TRANS 

B22AR 1432 XaiiTOs TAUTO 

W227 ena“ LARP, g 

yegr gage NOF » a 
4°34 AAA STKS, a 

W432 RA AA Nat, ra 

a73xr way NOSTAK, @ 
ae34 anade NOFLOe 2 

4735 1174 KE40M, E404 

AG $4 4175 KE4G4, Fad 

ae37 7442 KHLT> HLT 
AA4A 62a1 KO Fs 6201 

Ard, 6222 KOIFs e242 
VO4> f743 KCEL, ClFie-1 
424s 1346 XP, EXFD 

as44 ge@yl K1> 1 
A@%45 gna? K7 5 7 

0°46 0618 Kir, 1 

AS47 7777 ; K7777 5 7777 

aas% 7000 K74008> 7880 

B54 7797 K7707, 7787 
752 7767 K7767» 7767 

A753 7757 K77575 7757 

G54 7747 K7747>5 7747 

Q755 7737 K7737+ 7787 
ZI56 7727 K7727. 7727 

@%57 7717 K7717s 7717



AMAA 

AS64. 

26? 

AHS 

A*64 

0765 
AAAK 

7°67 

7776 
7775 
7774 
7773 
7772 
7771 
7770 
BPP t 

K77765 
K7775) 
K7774, 

K77735 
K77724 

K777 15 

R777, 

POINT s 

7776 
7775 
7774 

7778 
7772 
7774 
7770 

+2 

4/30/68 13:24,27 PAGE i-1



aay 

A714 

A°7?2 

Ame 

274 

Bvi7zs 
APA 

G77 

PLBA 

4134 

Aya? 

AIS 

4144 

A435 

ALAK 

O1B7 
4419 

J144 

BA7L 

7766 

7755 

7744 

77353 

7722 

7741 

77A9 

1171 

1172 

1342 

5482 

1226 

O30 

5537 
1427 

1422 

140d 

K/S, 
K7766, 

K7744, 

4/38/68 13:24,28 

.+l 
7766 

7755 

7744 

7753 

7722 

7714 

7740 

STOF 

STOR 41 

EXFLD 

JMP J 2 

ENTER 

va) 

JMP J] KFLO@ 

RTRN 
E4>A+2 

SF IB 

PAGE 2
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7ZTEST COF and ROF 

/ 
AP ae #279 

/ 
goans 7290 REGIN,» CLA 
W204 3427 OCA LOOP /LOOP COUNTER 

/ 
A282 6281 hr COF 92 /OF @ 
2203 6214 ROF 
G204 7458 SNA /SHOULD NOT SKIP 
22> 3244 JMP 1F7 
Y2AR 742 Els HLT ERROR, CDF OR RDF FAILED 
wP2A7 72G0 CLA 
APL 5292 JMP OFB /REPEAT 

/ 
CP?11 1051 DE 7, TAD K7707 47707 
2212 6271. COF 72 /DF 7 
2213 6214 ROF 
214 7Aae CMA 7AC = ¢ 

¥215 7458 — SNA SHOULD NOT SKIP 
CA14 5222 JMP OKA 

W217 7492 Fe, HLT /COF OR RDF FAILED 
222A T72HR CLA 

¥?21 5241 JMP ODF? 

/ 
%222 2Ao7 OK4, 1S2 LooP “CHECK DONE 
~22% 5202 JMP OFA 

/ 
A?24 7242 CLA 
2225 3497 OCA LOOP /LOOP GOUNVER 

/ 

W224 1452 OF 1, TA K7767 47767 
A227 fetl COF 19 /ODOF 18 

¢23% 62144 ROF 

02251 7446 CMA /ACZB 

8232 7454 SNA 

A253 5237 JMP DF? 
4234 7422 Ess HiT /CDF1 OR ROF FAILED 

0235 7296 CLA 

A254 5726 JMP DFA 
/ 

4237 1453 NE? , TAD «7757 47757 

A24% 9221 COF 20 /UF2 

9244 6214 © RDF 
0242 7948 CMA ACEO 

2243 7459 SNA 

0244 525d JMP OK2



W245 

W244 
0247 

2250 
A254 
2252 
2253 

“754 

2255 
A296 
0757 
A226 

2261 
0262 
APKS 
2764 

4?65 

A? 66 

A267 

AT 

aa74 

A277? 

VYi27s 

“wera 
275 

Zo7b 

APT? 

YRan 

Ast 

AsAD 
BSNS 

B3A4 
B3A5 
2304 
A307 
03410 

0341 
G31? 

0343 
A344 
A315 
ASiA 
8317 
a3520 

NFS, 

OF 2 

L,.00P 

DF 4 

LOOP 

KI747 
38 

OF 4 

oF s 

K7737 
40 

OK3 

OF 4 

Loop 
OFS 

LOOP 

K7727 
58 

DF 6 

OFS 

K7747 
60 

NK 4 

4/38/68 15:24,29 

/CDF 2 OR RDF 

/DONE 

47747 

/DF 3 

/ACzA 

“CDF 3 OR RDF 

47737 
/OF 4 

/ACZE 

/CDF 4 OR RDF 

/QONE 

47727 

/DF5 

fAC=0 

/CDOF 5 OR RDF 

47747 

/OF 6 , 

/ACEA 

PAGE 4 

FATLEO 

IF SKIP 

FAILED 

FAILED 

IF SKIP 

FATLEO,
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A324 7492. FR, HLT /COF 6 OR ROF FAILED 
2322 772A CLA 
2323 5313 JMP DF6 

/ 
2324 2027 OK4, I1SZ LOOP /DONE WHEN SKIP 
225 5302 JMP OFS 

/ 
yiOw TEST INTERRUPT BUFFER (IB) BITS 9-11 WITH 
said, PI IS ENABLED, TELEPRINTER FLAG IS 
/jSE) FOR INTERRUPT, 
/ 

2324 6231 COF 48 /DF ¢ 

AR27 AN TAD JMPIG /JMP [vteJMP 1 
233% 3A%a1 OCA 4 /CCLIFIMP T @ 
2334  3:3497 OCA LOOP 
ASSP 4AAlL TSF /TEST TTY FLAG 

#333 4422 JMS I XTFLG /SET FLAG 

ABA AVAL Ike, TON /ENABLE PI] 

Aas35 72a CLA 

ATS 6234. | R1B /READ SF 
i237 7452 SNA 
Asa 5345 JMP T81 

S342 5334 JMP TRA 

/ 

2343 6241 lists CDF 18 sOF 4 
A344 6P@1 LON 
@%45 7209 CLA 
AS4H 6244 ROF 7OF SHOULD BE “ AFTER A PI 
2347 7454 Swa 

¥35% §353 IMP 43 

¥351 74#2 Fi’, HLT 
352 5343 JMP TRL /UF NOT CLEARED, OR NO PI 

/ 

0353 1460 TAD K7776 

A%54 $234 Rix ZREAD SF 

0355 7948 CMA /ACEA 

A354. 7459 SNA 
A257 4362 JMP OK5 

036% 7442 Fiis HLT /RIB OR SF FAITLED 

C364 5343 JMP 1B4 
A242 e2d27 KD, ISZ LOOP /DONE WHEN SKIP 

4363 5334 JMP 18a 
A364 5745 JMP JT itd 
A365 8408 IB2-2



gaan 
2491 

24a 

AAGS 

AAG 

2405 

P4A6 

“497 

v4.0 

R4tt 

e412 
0413 
e414 
A415 
v416 
A417 
g4on 

a4a4 

8422? 

2428 

a4 

F425 

Waea 
e477 
V4 so 

A434 
0432 
4433 
¥4$4 
P4$5 
Ad sa 

A437 

“n4qn 

W441 

Rago 

2443 

a44q4 
A445 

4446 
Aaa? 
gasr 

M451 

gui 

E1?, 

P44, 

IR4, 

LOOP 

Ie3 

K7774 

NK 6 

183 

LOAP 
Tp2 

LOOP 

4a 

r+3 

4/30/68 1$:24,31 PAGE 6 

/UF 2 

/SHOULN RE @ AFTER PI 

/OF NOT CLEARED, OR NO Pl 

/ACE7777 
sz 

/RI6 OR SF FAILED 

/OF 3 

/UF SHOULD BE CLEARED 

/OF NOT CLEARED 

/ACE7777 
/ACEP 

/RIit OR SF FATIED 

/QONE IF SKIP 

/OF 3 

/OF MySy BE @@0 AFYER A PI 
JERKOR IF SKIP



%452 
Yas 

e454 

44595 

2456 

2457 

24628 

W461 

v46? 

£463 
464 
465 
3466 
4467 
Aan 

47 
p47? 

4473 
“474 
~a7?s 

¥a74 
“A477 
ason 
QO24 

2Aee 
ACS 

ASAG 
6525 

A5A4 

Ve a 
A510 
2511 
@51? 
G513 

514 

4515 

74¢2 
5244 

1263 
6234 
7046 

7458 
5263 
74¢2 
5244 

67514 
6 ABIL 
7200 
A214 
7456 
5273 .° 

7402 
5263 

1464 

6234 
7Aae 

745¢ 

5322 
7402 
5265 

2427 
5244 

7248 
307 

6261 

6Aal 
7240 
6214 
7450 
5346 
74¢2 
5376 

ELA, 

ee) 

Taf, 

Rove 

HLT 

JMP 

TAD 
RIB 
CMA 
SNA 

. IMP 

1B4 

K7773 

1B5 
HLT 
JMP 

COF 
ION. 

CLA 
RDF 
SNA 
JMP 
rLT 

JMP 

TAO 
RIB 

CMA 

SNA 

JMP 
HLT 

UMP 

1Sz 
MP 

CLA 

LCA 

COF 

TON 

CLA 

ROF 

SWA 

MP 

HLT 

JmMP 

184 

1386 

4/38/68 13:24, 

/OF NOT 

/ACE7777 
/AC=3 

/RIB OR 

/OF5 

/UF SHOU 

/DF NOT 

77 
a 

~
 

t
o
u
 

/RIB OR 

/DF6 

/OF MUST 

/OF NOT 

33 PAGE 7 

A AFTER PI 

/AC27773 

SF FAILED 

Lp=806 

f AFTER PJ 

/AC= 777? 

77 

SF FAILED 

/DONE IF @ AND SKIP 

=4 AFTER PI 

2 AFTER PI
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. / 

4516 1865 TAD K77714 4/,7771 

2517 6234 RIB /ACE7777 
A524 7248 CMA 

@524 7458 SNA 
@522 5325 JMP IB? 

@523 7402 E2i, HLT /RIB OR SF FAILED 
4524 5306 JMP TRG 

/ . 

9525 6271 187, CDF 7@ /OF 7 
Z526 621 LON 
527 7200 CLA 

853% 6214 ROF /OF MUST = @ AFTER PI 
05341 7454 SNA 

9532 5335 JMP 43 
4533 7462 EPP, HLT /OF NOy @ 
534 5305 JMP JB? 

7 / 

4535 1766 TAD K7774 

A536 6234 RIb 7ACZ7777 
5357 7hah . CMA 
254% 7459 SNA 
A544 5344 JMP OK8 
A542 7442 E28, HLT 7ZRIB OR SF FAILED 
954% 5325 JMP TB? 

/ 

(544 2027 OKR, tS# Loop /DONE IF @ 

@545 5346 JMP 186 
546 5747 JMP [T ,#1 ANEW PAGE 
AS47 PEPE 60d
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HBR. HANG 

4 Ww TEST DoA I AND TAp ! TO ALL STACKS, NUMBER OF ; 
/EXTENDED STACKS SHOULD RE IN SRO TO 11, EACH STACK WILL 
ZCONTAIN ITS DF# IN LOCATION 7092, 
/ 

VA 3227 ; UCA LOOP 
ZADL 4423 arAl, JMS I XSTKS JREAQ SR Oeil 
GAC? FAL ~ IAC 
ADS 332 ' DCA NOF /DF NUMBER = 1 TN START 2494 13141 TAD KCOF /6201 
YAMS 1246 TAD K19 
CRA 3207 JCA +4 /OF #61 TO START WITH Y~RAT BPA FID, COF 32 /WILL RE INCREMENTED 
PAL 4430 TAD NUF /UF 4 
A614 345" OCA 1 K/hge “PUT IN 7808 OF STACK 
@642 2031 ISZ@ STKS ALL STACKS WHEN 4 
Yes 7444 SKP 
@AL4 5272.0 JMP Tan] “TEST Tan } 
AALS yiles TAD Kia 
PALA 4207 TAD DOFLD JINCR, COF Int 
PAL? 3727 ZCA OFLD 
PAQY Dray ISZ NOF 
¥AA1 52e7 JMP DFLD /- 

/ 

GAPD 44293 TA], JMS 1 XSTKS /SR9=s11 AGAIN 
CAZES 7AGI TAC 
CAPA BAR OCA NOF /UF#=1 AGAIN 
APS 1.548 TAD «COF 16281 
ACK 4446 TAD K14 
PAQ? S234 JCA , +1 
PRS |Pet Teo, COF ag 
P4631 1454 TAD IT K79¢4¢ ZACEDF ConTEnTS ow 
BA32 3722 DCA Ay /SAVYE EMP 
@4S3 1532 TAD DAT 
¥AS4 7Nal CIA 42'S COMP 
AAS5 41938 TaD NuF /BETTER RE EQUAL BASA Thad S2A CLA 
A437 52752 JMP E24-4 “ERROR PATH 
PA4% 2AR1 ISZ# STKS ALL WHEN @ 
AAG4 95245 JMP 44 
2642 2:27 IS# Loop JOONE WHEN @ 
A64% boy JMP DCAI 
P444 5256 JMP IBSF /NEXT TEST 
PASS 4546 TAD K18 
PAA 4230 VAD VFLD /COF [Oy + 1 BA47 325¢ JCA TFLU 
PAD OBO36 ISZ NOF 
ARD1 525% JMP TELG 

/ 
@A52 1232 TAD DAT JOATA AS READ 
YA53 7422 Rpa, HLT /ACEDATA READ, OF INDICATORS 

ZEQUAL FIELD WHERE GOT DATA, 
/BOTH SHOULD BF EQUAL 454 7220 CLA
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8655 5230 JMP TeLD
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; PRAT CLE WITH PROGRA4 [TEREUPT EO OABLEQ, THE 
7iab. SHNULD ALWAYS = 4B SINCE A JMP OF UMS IS EX- 
se iTE) a TER THE CIF TOT. Tet SF REGISTFR IS 
for sted eT TA THe Rig GUT after TRE [''TERRUPT, 
foe ink 1,4F, 1S SET & HLT & Is. GOCUR aT Loc. 1 
fi ere FT XTENDEU FIELG, 
fae 7 «ili JCCUR AFTER TRE TUN TOT 
fe te ES FE RRUPT GPCURS, PFESS fOyT) To REPEAT, 

: TP pues. ts % Ta se bse By be 

7, tour RESPECTIVELY, 

lor, VailF AG ‘SFT DF TO Sve, 
"AD [S70 /1S2 @ 
-UA 4 

TAD UMR]y 7IMR 1d 
‘CA 2? 

Te AowET To cal, 2 oe at. FRTENDEO F TELUS, 

iCA +4 

1 OF he peel tf TA START WITH 
TAL} Ki 7 /<H_T = 7402 

JOA J ow] 

Tgft orks ralL FIELD WHEN JKIP 
bw D> 

qe +3 

SF 
IMS yo oath. AFC TTY FLAG 

TA Lt R 

JIMS PT XSTKS AREAD SR Geil 

‘Teds “TF 4 feted 4 
PGS 

IMe le 

ty mL T fenrwtn, * 3 PT OR INHIBIT PT 

ytd ARE TORN Heke FROM 100, 3 
TAL K77 6% 

“MA 

SyA F vile TF NO SKIP 

LDAn, aL T AZlaes. 8 S.F, FAILEG, COCACIeCCIB)
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A729 7208 — CLA. 
2721 5344 JMP CIFL '  /REPEAT



/ 

“Kid, 

/ 

Tah 2a 

Foe, 

/ 

Mato, 

/ 

ete 3, 

te: , 

Fel, 

/ 
Nal 3, 

4/30/68 15:24,37 PAGE 11 

/ALL FIELDS IF @ 

ZALL DONE IF @ 

/TEST RMF 

/FTELD 2 

AN PE O« INHISIT PI 
7RETURN FROM L°C.3 

/ERROR IF SKIP 

/IR OR SF FAILED, COACISCCIR) 

ali FIELDS IF o 

JALL DONE IF 6 

/JTFST ME 

/FTELD $ 

ANO PT OR TNHTHRIT PI 
/RF TURN = ROM L9C,3 

“ERROR IF SKIP 

ASF OR TR FAILFO, CCAC)SCCIB) 

7alLL FIELOS IF #@ 

/ALL DONE IF @ 

/TEST RMF



4/30/68 13324,38 PAGE 12 

sonp-8,81 ExT,MEM, CONTROLL TEST-TAPE 2 

taee #1 AO" 

/ 
1*@A 6242 CIE 4, CIF 42 AFIELD 4 

1oe@1 6Aat ION 

1°22 7AQO ; NOP 

1793 5204 JMP et 

1°24 74@2 ES» HLT ; JNO PI OR INHIRIT PI 

1°25 6234 RIK /JMP TO HERE FROM LOC, 3 

1°26 1955 TAD «7737 

1°07 748 TMA 

1749 «7652 SNA CLA /AC MUS, BE 3 

1*11 5216 JMP OKF4 

1742 6234 R18 
1°43 «7402 £32, HLT /IR OR SF FAILED, C(ACI=C( 1B) 

4514 7208 -s CLA 

1715 52a JMP CIF4 
/ 

1°16 2%34 KE 4, 1SZ# STKS /JoLL FIELOS IF @ 

1°17 9223 . UMP CIFS 

42% 2027 1SZ LOOP /ALL DONE IF @ 

424 9442 JMP 1 KCF4 

4°22 5312 JMP TRMF /TEST RMF 

/ 

1723 6252 CLES» CIF 5¢ /FIELD 5 

1724 60@1 ION 

1°25 7240 NOP 

1%26 5227 JMP #4 

1727 74@2 E33, HLT ywo PT] OR INHIBIT PI 

1731 1056 TAD K7727 

1232? 7048 CMA 

1933 67658 SNA CLA JERROR IF SKIP 

134 5241 JMP OKFS 

1735 6234 RIB 

12736 7482 E34, HLT 7IR OR SF FAILED, CCAC)sCCIB) 

1°37 67208 CLA 

4748 52238 JMP CIFS 

/ 
42744 2831 NKES, 1SZ STKS /QONE WHEN SKIP 

12742 5246 JMP CIF6 

1243 2027 1S2 LQoP 4512 VIMES IF SKIP 

1744 5442 JMP LT KCFYL 

12745 53412 JMP TRMF /TEST RMF 

/ 

19746 6262 CIF 6G, CIF 66 /FIELD 6 

1°47 6881 ION 

1758 7009 NOP 

1954 5252 JMP #4 | 

4252 7402 £35; HUT /NO PI OR INHIBIT Pl 

1753 6234 RIB /JMP HERE FROM Lac, 3 

4454 4857 TAD K7747 

1955 7248 CMA 

1€56 7650 SNA CLA /TO SKIP IS TO ERROR
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1757 5264 - JMP OKF6 
176% 6234 RIB



1764 

126? 
4°63 

1864 

41°65 
1766 

1167 

4e70 

4774 

4°72 

4273 

1774 

4775 

47°76 

4°77 

118a 

1184 

1142 

1183 

1194 

1125 

11286 

1137 

1110 

1111 

74@2 
72@0 

5246 

2031 
5271 
2827 
5442 
5312 

6272 

621 
77@2 

5275 

74@2 
6234 
12514 
7640 

7658 
5307 
6234 
7482 
7220 
5271 

2397 

5442 
5342 

ES7, 

HLT 
CLA 

JMP 

1Sz 
MP 

1S# 
JMP 
JMP 

CIF 

ION 
NOP 
JMP 

HLT 
RIB 
TAD 

CMA 
SNA 

JMP 
R] 

AL 
CLA 

JMP 

1$z 
MP 
wMP 

CIF6 

STKS 
CyF7 
LOOP 
[ KCFY 
TRMF 

76 

++i 

K7787 

CLA 
OKF7 

CIF? 

LOOP 
1 KCFy, 
TRMPF 

4/38/68 135:24,39 PAGE 13 

71B OR SF FAILED, CCAC)=C(1B) 

/SEE TF ALL FIELOS 

/ALL DONE WHEN SKIP 

/TEST RMF 

/FIELD 7 

/NO PI OR INHIBIT PI 
/RETURN HERE FROM LOC,3 

ZERROR IF SKIP 

/IB OR SF FAILED, C(AC)2C( 1B) 

/QONE IF SKIP 

/TEST RMF



1112 
1118 
1114 
1115 
1116 
1117 
1124 
1121 
1122 
1123 
1124 
1125 
1126 
1127 
113” 
1134 

44903 

1946 
3322 
13522 

1246 
3522 
7242 
3240 

67Ml 

3418 
12412 

7248 
7640 
5323 
2@31 
53415 

/ 

4/30/68 13:24,40 PAGE 14 

TEST INTERRUPT INHIRIT 

/FEOM EACH FIELO, REFER TO HEADING TITLED WEXTENDED 

THIS ROUTINE IS PLACED IN 
/EACH TESTED FIELD AT THE ADDRESSES SPECIFIED, THE 
JINDICATED ERROR HALTS WILL BE IN THE EXTENDED 

TO RECOVER, ONLY 1 FIELD WILL 

/CONTAIN THE ROUTINE AT ANY ONE TIME, OTHER FIELDS 
THE ROUTINE IS REPLACED WITH 

/FIELU TEST ROUTINE, 

/FIELO. 

/aILL CONTAIN ALLO'S, 
/HALTS AFTER COMPLETION, 

PRESS CONT, 

THE PORTIONS OF THE FIELD 
/a41CH DO NOT CONTAIN THE ROUTINE ARE SET TO 0868 

/BF FOREHAND, 

/ 
/ 
/SeTUP FIELDS TO TEST, 

/ 

TRMF, 1 XSTKS 
KCOF 
+6 

POINTERS, ETCs, 

/READ SR9W44 

/LOC, 

46261 

/PLACE @'S IN EACH FIELD FROM 
a 10 7777,



4493 
1240 

1446 

3336 

6261 

1736 

3207 

4237 

3427 

2231 
7418 
5352 

1336 

5334 

6284 
6741 
4422 
1951 
$07 
1467 
3278 

4423 
1440 
1646 

$371 
19441 

1846 

3372 
1372 
3443 
4425 

6211 

6212 

5374 

7AGL 

7402 

5371 

4/38/68 13:24,40 

/ 
Aid PUT A HLT IN EACH FIELD IN THE SAME 
/LOCATION AS E48, BELOW, 
/ 

JMS I XSTKS /AREAD SR 9-44 
TAD KCNF 
VAD KiA 

BCA ,+j 

CHF, COF a@ 
TAD KE4Q /KE46 = ADDRESS OF E4g, 
OCA LOOP /SAVE TEMPORARILY 
TAD KHLT /KHLT = 7402 (HLT) 
DCA J LGQP 
ISZ STKS /DONE ALL STACKS WHEN SKIP 
SKP 

JMP +3 
yAD CHDF 
JMP CHOF=2 

/ 
COF ag 

STOMF, TSF /CHECK TTY FRAG 
JMS I yTFLG 4/60 SET IT 
TAD K7707 

OCA LOOP 

TAD POINT 
BCA K7S JPOINTER FOR K7788 TO K7766 
JMS J XSTKS /READ SR 9-11 
TAD KCOF 46281 
TAD Kia 418 
OCA STOF 
TAD KCIF 6202 
TAD Ki2 /10 
OCA STDOF +, 
TAD STOF +4 
QCA |] XFD 
JMS I XRANS /PUT TEST ROUTINE INTO FIELD x 

/ 
STF, COF 18 /FIELD 1 TO START WITH 

CyF 18 

JMp ,41 /SHDULD ENTER EXTENDED FIELD 
AFTER THIS JMP, HLT IF NOT 

NOP 
Egu, HIT ZERROR, P] FAILED 

/CCAC) = CCl.B,) 
JMP STOF /REPEAT SAME TEST, 

PAGE 15
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/ENTER HERE AFTER P] FROM EXTENDED BANK 

1202 #41208 
/ 

1720 6214 ENTER, ROF /DF SHOULD BE 288 
1231 7459 SNA JERROR IF SKIP 

4282 5296 JMP +4 /CHECK CSF) 

1723 7492 E41, HLT /ACSC(DF) 

1284 72902 CLA 

1225 5598 JMP I XTOF JREPEAT TEST 

1246 6212 CIF 18 SET 1,8. TO FIELD 1 

1237 6244 RMF 41,8, NOW EQUAL TO SF 

1?1% 6234 RIB /READ IB 

1211 6282 CIF 98 

1212 6201 COF ae 

1213 1478 TAD I K7S 
1214 7848 _ CMA 

1715 7659 . SNA CLA /ERROR IF SKIP 

17?14 5226 JMP CKPC 

1217 6244 RMF 

122% 6234 RIB 

1224 7402 E4?, HLT ZERROR RMF AND PI WORKED, BUT 

41,8, NOT CORRECT AFTER RMF, 

1222 72902 CLA JACECCIB) © . 

1223 6261 cue a2 

1224 6202 -IF @8 
1225 5590 JMP oT XToF /BACKUP A PAGE AND REPEAT 

/ 
1225 1936 CKPC, TAD KE4@ /KE4@=ADDRESS OF £428 

1227 7491 LAC /MAKE E4@+14 

423% 7341 CIA 

1231 18990 TAD @ /COMPARE 70 C(A) 

1232 74658 SNA CLA /SHOULD NOT SKIP 

1233 5248 IMP 45 /ALL OK SETUP FOR NEXT FIELD 

12734 1898 TAD @ 

1235 7482 E43, HLT ZERROR, ALL WORKED, BUT 
/C(PC) WAS NOT#TO E4841 
/AFTER PI IN EXTENDED 
/FIELD, CCAC)SC(@),F QO, 
A/CHECK FOR PI NOT INHIBITED, 
/OR AUTO=y;NDEX REG, 
J12 FAILING Iy THE EXTE\DED FIELD. 

1236 7209 CLA 

1237 559008 JMP 1 XTOF /BACKUP AND REPEAT 

/ 
/SETUP FOR NEXT FIELD 
/ 

1240 2031 1SZ STKS /DONE ALL IF SKIP 

12414 5246 JMP 45 

1242 2027 1Sz LOOP /DONE LOOPING IF SKIP 

1243 .5645 JMP I ,#2 /REPEAT ALL AGAIN 

1244 5541 JMP oY XFIB /EXIT To NEXT TEST 

4245 415° STRMF +4 /BACK TO LAST PAGE
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/ 

/SFT LAST TESTED FIELD TO ALL @'S AND PUT A 
/Hl T IN RESPECTIVE ADDRESS OF E44 
/ 

124A 7240 CLA CMA 
1247 344% JCA 1@ 
125% 4592 TAD 1 XTOF /COF XA AT STDF 
1251 $252 JCA 4 +4 4252 6241 CDF 49 /F41 TO START WITH 

4753 3448 JCA I 18 
4294 1440 

Tad 1@ 

1255 7A4¥ CMA 1254 7642 524 CLA /CLEARD IF SKIP 
1257 5253 JMP m4 176% 6201 CDF 2@ 
1761 15200 TAD 1 XTOF /COF X@ AT STOF 
1252 3263 . JCA +4 
1763 6241 COF 12 
1244 1237 TAD KHLT 427482 (HLT) 1265 3436 | DCA I KE4Q /KE4SHzAD0RESS OF E48 1265 624 COF a@ /RESTORE OF 

/ 
J1<CREMENT COF AND CIF LOT'S AT STDFs STOF +4 
AT NEXT FIELD, 
/ 

1207 1522 TAO I XTOF /CDF XA AT STDF 
127% 1246 VAD K1A 
1271 3540 JCA | XTOF 
1297? 15a TAD I XTOFL /CIF XA AT STODF 
1273 4246 TAD K14 

1274 354 JCA | XTOFL 

1°75 1501 TaD [| XTOF1 

1274 3316 QCA EXFD 
1277 2872 I3sZ K75 

1329 4321 JMS TRANS /PUT ROUTINE IN NEW FIELD 
1371 5594 J4P [— XTDF TEST NEW FIELD



1302 
1303 
1324 

1345 
1396 

13067 
131? 

1314 
1312 

1313 
1314 

1315 

1516 

1317 

1328 

gene 
1200 
7450 

5342 
7482 

7290 
3292 
5422 
7402 

5397 
1175 

1175 

6212 

6801 

5442 

4/30/68 135:24,44 PAGE 18 

JEXTENDED FIELO TEST ROUTINE 
/ 

/THE FOLLOWING INSTRUCTIONS ARE PLACED IN 

7ZEACH EXTENDED FIELD TESTED, THE NUMBERS IN THE 

/COMMENTS FIELD CORRESPOND TO THE 
-/MEMORY LOCATIONS IN THE TESTED FIELLD,. LOCATIONS 
72 THRU 11 ARE USED FOR AN ERROR ROUTINE 
/1N CASE FIELD 8 IS NOT ENTERED AFTER AN 
JINTERRUPT, THE EXTENDED FIELD SHOULD BE 
ZENTERED AT LOCATION E40-1 WHICH CORRESPONDS 

719 F4H-1 IN FIELD @. 
/ 
JEXTENDED FIELD INSTRUCTIONS? 

/ 
EXFLD, @ /@ 

TAD @ 41 
SNA 7IF Loc. @ NOT 24 PI DIDN'T 

JENTER FIELD @ 
JMP +d /3 

B44, HLT 4/4, INTERRUPTED TO THIS FIELD 
/INSTEAD OF FIELD @,C(AC)=CCH) 
/WHICH SHOULD BE E4@+1 
/1F NOT, CHECK LOC, 7777,1T 
/MUST = 5412 (UMP J 12), 

CLA 15 
DCA a 6 
JMP 1 26 /7, C(28) =E4B 

£45, HLT /40, THE JMP I 12 AT LOC, 
47777 WAS NOT EXECUTED. 
/OR INTERRUPT FAILED, IF 
/NO INTERRUPT, LOCATION 12 

/NOW CONTAINS @ INSTEAD 
/NF ADDRESS E£4@, 

JMP ,-4 414, REPEAT IN THIS FIELD 
E42 442, AUTO-INDEXS TO E4044 

/IN F @ IF TRE JMP I 12 

“WORKS, 

7LOCS. 13 TO 17 ARE ALL O'S 
/ 

£49 428, EQUALS £40 IN FA, 
/ 
/LOCS,. 21 TO E4Be2 ARE ALL O'S 
/ 
EXxFO, CIF 18 /FIELD 1 TO START WITH 

LON /LOc, £4@, SEE SYMBOL TABLE 
/FOR E48, 

JLOCSs E40+1 TO 7776 ARE ALL O'S 
/ 

JMP I 42 47777, PL SHOULD OCCUR, 
ZAFTER THIS INSTRUCTION, 
/TO FIELD @,



1321 
1322 
1323 
1324 

1325 
1326 
1327 

1332 

1331 
1332 

1333 
1334 
1335 
1336 
1337 
134¢ 
4344 | 

1342 
1343 
1344 

1345 

1346 
1347 

1354 
1351 
1352 
4353 

1354 
1355 
1354 
1357 
136A 
15614 
1362 
1363 

1364 
1365 
1366 

1367 
137@ 
1371 
1372 

1373 
1374 

erage 
11”3 

3401 

1144 
30G2 

1182 

32192 
3941 

12471 
3nge 

1526 
3337 
6201 

1412 
62411 
3441 
2Aa0 

5335 

1337 
3347 

6201 

1412 
62i1 

35¢5 
6201 

1337 

3355 

1419 
6211 

3435 
6201 

1337 
3363 

1448 
6211 

3436 

6201 
1337 

3371 

1412 
6211 
3447 

6201 

5721 

/ 

/ROUTINE TO 
/ 

TRANS» 

TRFLDs 

a 
TAD 
DCA 
TAD 
OCA 
TAD 
DCA 
DCA 
TAD 
DCA 
TAD 
DCA 
COF 
TAD 
COF 
OCA 
1S2 
JMP 
TAD 
DCA 
CDF 
TAD 
COF 
DCA 
CDF 
TAD 
DCA 
TaD 
COF 
OCA 
CUF 
TAD 
DCA 

TAD 
COF 
DCA 
COF 
TAD 

DCA 
TAD 
COF 
DCA 

CDF 
JMP 

4/38/68 135324,44 PAGE 19 

TRANSFER TEST ROUTINE TO PROPER FIELD 

K JMP 

1 
KNTR 

2 
KXFLD 

18 

/KJMPSJMP IT 2 
/IN FIELD @ 

/KNTR = LOC, ENTER 

/OF FIELD @ 
/KXFLD = LOC, EXFLD 

41°16 DECIMAL 
/SAVE 
/CDOF X@ IN STDF 

/Fi TO START WITH 
/PUT IN EXTENDED FIELD 

/DONE LOCS 1 T0 12 IF SKIP 

/PUT £48 IN LOC. 2A 

/PUT CIF X® IN £4@~1 

/I1ON TO LOC, £49 

/PUT JMP 1 412 IN 7777 

/EXIT



Soa
r 

ES
 

Oe
 

On
 O

E 
oe
 
O
e
 

S
e
y
 

f
e
o
 

a
 

h
o
h
e
 

pe
e 

Lebe 
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Ties? 

&45e3 

erat 

4496 
3Ag% 
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#1 Aye 

/TEST SF WITH AN RMF LOT, AN INTERRUPT IN FIELD @ TS CREATEU, AFTER 
/e4HTCH, THE DF ANI) [TR REGISTERS ARE SET To FIELD 1, 
7T*E SF SHOULD CONTAIN FIELD 4. THE TEST 
/TREN MAKES SURE THE [TR IS CLEARED. THEN SET BY ISSUING AN RMF, 
ZECLLOWEO BY A JMP 1 K7@@¥, IF THE IR TS CLEARED, THF JMP GOFS TO 76A4 IN FIFLI 
7TF THE TR AND SF ARF INCLUSIVE OR'D, THE JMP GOFS TN 74ae IN FIFLD 44 AND Jk HALT OCCURS THERE, RESTART FROM 140% AFTER AN ERROR, THE TEST IS LONPEY /312 TIMES, 
/ 
SFiB, TSF /JSEE IF FLAG IS SET, 

JMS I XTFLe /SET al 

Tad K7 UU 47400 

QCA Lane 

COF 16 /OFSFIFLO 1 

Tad KHLT AHLT 

yoA 1 K7H4E 4706@, Flely 12=HLT 
CuUF 28 /OF SA 

Tad JMe? /JMP2SIMP ] KELODY 

JCA T KIM IA /7@GA, FIELD O@=JMP I KFLDY 

/KFLOZSLOC. RTEN 
TAU KUMP JKIMP=JMP T 2 

DCA 1 

TAD «KRTW /JKRTNELOC, E45A4+2 
ICA 2? 

f 
7=' Gliv TEST 

/ 

1a. ZENARLE PI 
ite 

baa, rHiLT /JERROR NO PY] 

JP SE Ets /REPEAT TEST 

/ 

far TURN HERE aFTbER PT 

/ 
CLA 

cur 34 /oFsFlecnt 
TTF 14 SIBSFIFLOL 

RMe AIR SHOULDEFTELOA 

JMP [— «K/ag 7Z1F SHOULD=FIEI DA 

/ 
Rte 1S7 LaQAP /AORKEN OK 

JhP F G5AeY /LOGP 

JME TATA JQONF, GM TO NEXT TEET 

on
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/ 

/ 

/TEST ALL AUTO=INQEX REGISTERS IN EACH EXTENDED FIFLO, 
JTOENTICAL TEST RQUTINES ARE PERFORMED FROM FACH FIELD, 
fat D ERROR HALTS OCCUR IN THE FIELD CURRENTLY RUNNING 
/Tek ROUTINE, PRESS CONT, TO RESUME TESTING, EACH 
/FTELU CONTAINS ALL @*S EXCEPT FOR THE AREA OCCUPIED 
J¥ THE TEST ROUTINE. FIELD @ TS RE-ENTERED 
Jeb TER BEACH TEST, AND THE NEXT SFQUENTIAL FIFLD 
/?> THEN- ENTERED, REFER TO THE HEADING “AUTOM 
/] it x TEST" FOR THE SEQUENCE OF OPERATIONS, 
/ 

APO Ta iT, COF ae 
pest TAD K/7@? 
sAo7 JCA LUOP 7_Q0P COUNTER 
4453 J4S 1 XSTKS JREAO SR 9-44 
afaP TAD KCDF 6261 

$244 QCA DFN 
424A “Se i)F, TAD [FN 

10 ge Th KL /INCREMENT OF 
g2a6 CA DFN 

/ 
JoigbaAr ONE FIELU TO @ 

/ 
748 CHA 

3744 QCA 1v 

30ge JCA /USE LONC,. 2 FOR A COUNTER 
67t1 boy COF 12 /FIELUO 4 TO START WITH 

3442 DCA 1 18 
2rnga IS# 4 

5247 IMP y=? 

6201 CRF 2 
/ 
7» ob PUT TEST ROUTINE IN THE EXTENDED FIELD 

/ 
1346 TAD NOAUTNO 41ST LOC. OF ROUTINE MINUS 1 
Sze NCA 12 /SOURCE 
4473 TAD K7744 4228 DECIMAL 

BARR JCA A JUSE LOC. @ AS COUNTER 

1346 TAD NOAUTN 
4243 JCA 11 /DESTINATION 

4244 TAD OFN /COF xa 
3265 QCA , +3 

APA Ah, Cur AQ 
1442 iaAD 1 18 
4?Pii COF 12 /JFIELD 1 TO START 

3441 JCA |] 41 

282 ISz a /MOVE WHEN SKIP 

5268 JMP MOVE



1471 

1472 
1473 

1474 

1475 

1474 

1477 

qHaAG 

Lord 

19? 

yes 

1504 

1545 
tSH4 

4507 

191" 
1511 
1512 
1513 
1514 

1515 

1264 
300 
1445 
3440 

7044 

$419 
27ad 
5275 
71140 
3447 

6244 

141 
3306 
6212 
4715 

2431. 
524 

2227 
5235 

5353 

1991 

/ 

/NOW SET AUTO] 
/ 

4/30/68 13:24,48 PAGE 22 

TAD K77748 
DCA @ 
TAD K? 
DCA 18 

CMA 

DCA [| 10 

Isz @ 
JMP ,=3 
CMA 

DCA J K/7777 

RDF 

TAD KCIF 
DCA ,*1 
CIF 19 
JMS J FILDX 

REGS 18 TO 17 TO 7777, 

4-8 NECIMAL 

47 

47777 

41@ 70 17 = 7777 WHEN SKIP 

/PUT 7777 IN LOC, 7777 OF EXTENDED FIELO 

/READ 1,F, 
16202 

/FIELD 1 TO START 
ZENTER EXTENDED FIELD 
4515 OCTAL LOCS, BEFORE THE 
/TAD [ 1@ INSTRUCTION, 
/THIS IS A TEST OF THE 
/JOEFER BIT, 566 US DELAY 

/ 
/ENTER FIELD @ FROM FXTENDED FIELD HERE, 

/ 

GOTO, 

/ 
FILOX, 

ISZ STKS 
JMP NEWDOF 
ISZ LOOP 
JMP NEWOF 23 
JMP CSRS 

NOAUTO=-515 

/DONE ALL WHEN SKIP 

SETUP FOR NEXT 

ALL DONE IF SKIP 
JREPEAT ALL 

CHECK SR 8



1414 

4547 

1524 

1521 
152? 
1523 

1724 
1525 

152A 
1°27 
1538 

1531 
14532 
4°33 
1534 
1535 
1536 

1537 
1544 

15414 
1442 

1343 
1544 
4545 

1544 
4547 

1558 
1551 
155? 

4576 

726k 

1416 
7448 

7492 

1441 
7442 

74¢@2 

144? 

7440 

7482 

1413 
7442 

7422 

1414 

7440 

7402 

1415 
7446 

7482 

14416 
74440 

74@2 
1417 
7448 

7422 

6201 

6202 

53108 

4/30/68 13:24,46 PAGE 23 

/ AUTO-INDEX TEST 
4 . 

/Te— ROUTINE wILL BE PLACED) IN TRE SAME RESPECTIVE 
/LUS CATIONS IN EACH EXTENDED FIELO, ANY ERROR 
Jf TS WILL QCCUR IN THF EXTENDED FIELD,. PRESS 
ZOONTINUE TO PROCEEQ WITH TESTING, THE INDEX 

/RAEGISTEKS 18 TO 147 INITIALLY CONTAIN 7777, AND 

/avt BUTORKINDEXED To @f@n RY A TAD I INSTRUCTION, 
/a HALT OCCURS IF THE REG. IS NOT INCREMENTED TO 4, 
fT <— + AD T WOULD HAVE THEN REFERFNCEN Loc. 7777, 
fe EOC CONTAINS 7777, 

/ 

NruUTur « /THIS LOC, IS NOT MOVED Tu 
“THE EXTENDED FIELD, 

CLA 
TAD I 1@ 

S#A 

FaA, HLT /ZERROR, INDEX REG. 19 FAILFO 
TAD I 11 

SZ#A 

FAT, HLT /INDEX REG, 11 FAILED 

TaD I 12 

SZA 

bak, HiT /i2? FATLED 
TAD 1 143 

SéA 
FOS, HLT #13 FAILED 

TAD I 14 

SZA 

bay HLT /14 FAILED 
TAD | 15 

SZA 

ESiy SLT yid FAILeo 

TAD I 146 

SZA 

E5?, HLT 716 FAJLED 
TAU I 17 

SZA 
b5s, HiT ; 417 FAILED 

CDF 8 /SET DF TO FIELD @ 

CIF 2 /SET 1.8. TO FIELD 8 

JMP GOTO “EXIT To FIELD @ 

E“D OF TEST ROUTINE



7AGC4 
B24ae 

7644 

5766 

5e7 

1357 
o4ae 

674i 
5342 
5749 

eg 

16aV 

feomeCK SX 8, TF AN 

foe AL, 

Ret Ls 

OTHERWISE 

LAS 

AND KYLA 

S7A CLA 
JHP T XMEM 
AND 7 
TAD wel 
‘TLS 
TSF 
JMP yet 

JMP 1 XBGN 

BEGIN 
NOMEM 
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al IS sFING USED SR 8 MUST BE 
s vie 

JNEXT TEST 

JRIANG RELL 

/START OVER AT 286



1418 
1614 
1415 
1414 

1617 
162 
1621 
1422 
1A28 
1424 

a x “ ex ok 
YE 

Fra 

1766 
39? 

TAF 

Ag 

7agt 

1245 

745% 

BABS 

$333 

3651 

74S 

C045 

7AE@1 

7108 

7266 
FAAS 

3234 

12335 

7941 

3233 

/ 
# 

/ 

/ 

71S PRESENT, 

LAOH 
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RFFERENCE ALL 4K FIELOS NOT PRESENT, IF 32K 
THE TEST IS BY-PASSED, 

/RF STARTED AT 208, EACH FIELD NOT PRESENT 1S 
/2FFERENCED 8Y THE PROGRAM WITH JMP, DCA AND TAD, 
/ /THE PROGRAM MUST CONTINUE 

AND PROGRAM IS 

IN SEQUENCE/ THE TTY 
7aeLL WILL SIGNAL A SUCCESSFUL TEST, AND THE PRO} 
AGAM TS THEN RESTARTED aT 208, 
/ 

aity hh ; CLA 
TAD 
DCA 
LAS 
AND 
CIA 
TAD 
SNA 
JMP 
DCA 
OCA 

LAS 
AND 

[Ac 
CLL 
RTL 
RAL 

DCA 
TAD 
CIA 
OCA 

K7778 

LOOP 

K?7 

K7 

I XBELL 
NOSTAK 
T XELL 

K7 

NOFLD 

NOSTAK 

NOSTAK 

/TEST LOOP COUNTER 
/READ SR9S14 

/SUBTRACT MAX, 

/32K PRESENT, 

/SAVE NO, MISSING 
/CLEAR THE TLS IOT AT 
/BELL+*1 TO PROHIBIT 

INDICATION, /PALSE TLS 

POSSIBLE 

CAN'T TEST 

JIS RESTORED LATER WRONG 

/ENTRY FROM NON-EXISTENT 
/MEMORY MAY CALISE A 
/HANGSUP AT BELL+2 AND #3, 
/# OF FIELDS PRESENT 

/+4 TO GET 1ST MISSING 

/POSTTION TO AC 6-B, 

71ST MISSING 
/# STACKS NOT HERE 

JUSED AS COUNTER



140} 
4034 
3242 
194% 
134 
3347 

40°33 

744 
740 
7ADG 

5257 
6264 

DABS 

454 
Dve7 
BAG 

1253 

$451 
Clash,’ 

1423 

1541 

1548 

6446 

13u7 
1746 
3327 
436 

5241 

/ 

? 

/ 
Aw 3 

/ 

TuSTK, 

f 

YoEOM, 

Yel Lo 

yebtLLs 

TT, 

ra 

Pit, 
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TAD KCDF 
TAD NOFLD 

JCA CDF@S 
TAD KCDF 
TAD NOFLD 

JCA CDFILIS 

A604 
/MISSING STACK 

IF AN ODQ OR EVEN NUMRER IS MISSING 

TAD NOSTAK 

CIA 

RAR 
SNL CLA 

JAP POS#3 

JMS ALL@ 
1SZ@ NOSTAK 

JMP PQS 

ISZ# LOnP 

JMP J XNOM 

TAD TTR 
YCA T XELL 

IMP 7 XBELL 

VOMEM+3 

SELL+4 
RELL 
TLS 

TAD CDFIS 
TAD K19 

JCA CDOFIS 
JMS ALLI 
JMP CNSTK 

/L2i, FIRST READ B+Se THEN ALWAYS 

7ZALL 12'S 
/L=@, ALWAYS READ ALL 14'S 
/READ ALL @ FROM 1ST 

/JDONE ALL MISSING IF SKIP 
JREAD ALL 4*S FROM HERE ON 

/DONE LOOPING IF SKIP 

/JREPEAT 

/RESTORE TLS 
ARING RELL 

/DF PLUS 1 

7READ ALL 1'S 
/CHECK DONE



gaa08 

HPAL 

7242 
3M4 Hi 
7440 

$444 
Sf a2 

74a 

S440 

DEA? 

527" 

i411 

76590 
S301 

1441 
Fan? 

24%2 
5274 

O24 
A2eC 
D641 

/ 

/ 

Atl ds Z 

CafysS, CDF 
CLA 

DCA 

CMA 

JCA 

QCA 

CMA 

JCA 

Is? 
JMP 

TAD 
SNA 
JMP 
TAD 

E54, HLT 

[SZ 
JMP 

iby EA, COF 

CF 

JMP 
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READ ALL O'S, 

ae 
CMA 
18 

F54=4 

4“ 

Ag 
I ALLY 

/SET DF TO 1ST MISSING 

/1@ AND 11 SEN FOR ADDRESS 

/USE AS COUNTER 

WRITE 1*S INTO NON-EXIS-~- 

/TENT FIELD, 

/READ NON]@EXIST. FIELD 

/SHOULN = 4008 

JERROR, Ay EXISTIQG FIELO 
/JWAS REFERENCED, CCAC)= 
JADURESS REFERENCED 

/READ NEXYV 

/EXIT



Dag 

52n4 
7249 

S18 
7a 

3444 
BAAS 

34 tH 
2°22 
5345 

1441 
70a 
7454 

S307 
79460 

7442 

7200 

20A2 
5320 

APL 

AM? 

5706 

/ROUTINE TO 

/ 

ALI.4s 
SOFAS. 

E57, 

0 

CUOF 
CLA 

DCA 
CMA 

OCA 
OCA 

DCA 
1S 
JMP 
TAD 
CMA 

SNA 
IMP 
CMA 
HLT 

CLA 

ISz 
JMP 
CDF 
CIF 
JMP 
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READ ALL 14'S 

a0 JSET DF To MISSING FIELD 
CMA 
10 /19 AND 11 USED FOR ADDRESSING 

11 
2 /USED AS COUNTER 
1 18 /WRITE @°S 
2 
~7e 

1 il /READ 1°*S FROM NO MEMORY 

+4 

47777 NOT READ, CcaC)= DATA 

JREAD, CCii)* ADDRESS, 

2 
E57-5 
ao 
a0 
1 ALLY /EXIT
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sReAD SR9=11 

/ 

1734 gAao NSTKS» a 

1755 76M4 LAS 

1737 7841 CIA 

174% 3431 . DCA STKS 

4744 5734 JMP oT NSTKS 

/ 

/SET TTY FLAG 
/ : 

1742 92a0 TFLG, 2 
1743 72@8 CLA 

1744 @215 AND 15 

1745 1344 TAD ,-4 

1746 6246 TLS 

1747 6@41 TSF 

175@ 5347 JMP ,=4 

1754 7292 CLA 

1752? 5742 JMP — TFLG JEXIT 

/ 
$ 

TERE ARE NO ERRORS
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Aut L6AL 
AL! 4 17%6 
REGEN AOeD 
BEE L. 159460 
CF ADaL 
COR YIS 1662 

Cae 4s 17°7 
CAE 1136 

CF A2e%e2 
CEA AP g 
C1lRe? ATe7 

CLES %752 
CLR4 1078 

CLES 1223 
CIF6 1044 
CLF? 1471 
eA 1226 
my ouk 14641 

TSRA 1553 
nat CAR? 

NCA I ROedL 
FE ABV? 

Hye 41444 

eA ‘ADLO 

NF 4 A226 

DF? A237 

DE 3 AI5g 

NF 4 APAS 
NFS ASE? 
OF 4A A$13 
NF 7 A211 

9.,AUT 9 1516 
NONE A 1743 
ENTER 1292 
EXFO 1316 
EXFLLO 13%2 
El W206 

ELA ASS4 
Eli A368 
Ei? 441i 
ELS A417 
E14 2427 
£15 1436 
E14 4452 

E17 AGAY 

ELA A471 
E19 AB5AG 
E2 7217 
Fea 3514 
E24 A523 
E22 A533 

E23 A542 
£24 26538
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~Yoaytshy TAB, E 

B2S 37445 

t. 24 W717 

Fe? A733 
FOR N742 
£29 756 

an) A234 
ESA ATES 
F $4 Land 

F $2 1415 

t §% 1827 

F $4 1236 

FSb 1952 
FSA TAL 
E47 1275 
F3R 11%4 
F4 A245 
EAA 1175 
B44 $273 
F492 1221 
t43 1235 
F44 1376 
bas 1312 
FASA 1420 

F446 1522 

F447 1525 
F4R 15394 
E49 1533 

ES 1262 
ES 1536 
E54 154141 
F5? 1544 
P53 1547 
E54 17248 
E57 1725 
£6 4O73 
E7 A310 

EB AZ21 
E9 A344 

FILUOX 1515 
B0T0? 1512 
HTS 2667 
IBSF 2656 

Ik? 2334 
I8t 2343 
3? 2422 
183 a4et 
184 2444 

185 0463 
I86 A526 
[37 2525 

1S#g aged. 
JMPI?2 2222 
JMP 2 2126
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SYMBOL TABLE 

KONE ABIO 
KOE YL Aa? 
KCIF FAST 

KE 4? 2256 

KE 4M AgSs5 

KFL DA ALA? 
KHL T AAS7 
K JMP 4403 
KNTR ALA4 
KRTN A410 

KXFLN Aq4A2 
Ki 044 

Kio AA46 

K2Aa AAS 

K7 AA45 

K7S ATO 

K7ASA Aa5e 

K7707 ABST 
K7717 4957 

K7727 ABS 

K7737 agss 

K7?744 Ag73 

K7747 AQS4 

K7757 ABSS 

K7766 AB71 
K7767 4Q52 
K7774 ABASGS 

K7771 ag65 

K777? AGh4 

K7773 AGBS 

K7774 AGKb2 

K7775 ABAL 

K7776 ABOD 
K7777 AQ4?7 

LOOP ABO? 

MOVE 1463 
NOF ABSB 
NEWOF 1448 
NOFLOD AQ34 

NOMEM 1622 

NOSTAK 4833 

NSTKS 1734 

OKF 1 A722 
OKF2 A745 

OKF 3 A779 

OKF 4 1816 
OKFS5 10414 

OKF6 41064 

OKF7 1187 

OK1 A222 
OK2 A258 

OK3 9276 
OK4 A324
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SyMignil TALE 

«5 1ZAD 
KA 144i 

VK7 ASAQ 

Na ASO4 
POTy! "AAT 
PAS 1654 

RIF 4214 
RTR 4234 
Q1F 6224 
RAE A244 
RTRY 1427 

SFI 14473 
STnF 1171 
STKS 8OSt1 
STQMFE 4151 
TANT Ab22 

TAUT 1432 

TFL HSA 

TELG 1742 

TRANS 13e1 

TREO 1337 

TRM 1112 
TTR 1653 

X allt AA26 
Xd ELE. 1652 

XBGNV 1565 

XELL 1651 
XFA AB4SS 
XF 18 Aqil 

XMEM 1566 
XN 1650 

XRANS AAAs 
XRMF AB24 

XSTKS AN2S 
X TNF 2108 
XTNF 4 AVAL 

XTFLG Agee
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Yaad TAS. & 

JAR dt. arene 

P37 Way 
XTF LS ‘A22 
XST AS MAD $ 
Kreis TOD 4 

XA YS mras 
XAT.) anne 
Lane MADD 

JE MALY 
STKS AAST 
NAT SARQ 
"hyYS TAK MASS 
MOFLA AAS G 

KE aM AASS 
KE 44 AA SEG 
KHL + MAST 

KONE VAG YO 
KC TE TAAL 
KACEY "242 
ED VA43 
“1 1444 
K 7 WAAL 
«yr VAGA 

«PFT? tate 

KAP AS Vy) 

KI737 P54. 
K7767 AAD?! 

K7757 IAS 
KI747 Avs 

K77 37 mAaS 
K7727 OP beks) 
K7717 ABS? 
K7774 ABAD 
K7775 IAAL 

K7774 IA62 
K7773% AAAS 
K7772 AAs 

K7774 AABS 
KI7TA ARAB 
POTN! AMAT 
K7S HATA 
K1766 AAT 

K7744 A738 
XTOF a4 7A 

XTOF 4 ALi 
KXFLS ALae 
KUMP ALCS 
KNTX ALG 4 

K 2? Aq¢7s 

IMP? Ad?6 

KFL QS 3487 
KRTN A118 

XP as co
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SYMBOL TARLE 

QECIA A299 
NF @ AQP2 
Ft MOM 
DF? A211 
F2 A217 
OK 4 %222 
AF 4 1226 
F3 A234 
fF 2 4237 

£4 F245 
AK? A250 
NFS A254 

5 A262 
DF 4 0265 
E6 4273 
OKs A276 
DFS 2322 
E? AZ1G 
OF 6 AS1S 

E8& AS?4 
OK4 R324 

[a 4334 
EY AB341 

l84 AS4S 
Fis A351 
Eid AZOHD 
OK5 AZAD 

18? M402 
E12 4410 
E13 A417 

183 A424 
£14 4427 
Fi5 436 
QK6 A449 
Ip4 AGadg 
E16 4452 
F1i7 A461 
1B5 A463 
EL1a@ 3471 
E19 ASGA 
OK7 A592 

IBA ABLE 
E2¢ 3514 
E24 2523 
1B7 @525 
E22 4533 

E23 2542 
OKA a544 
DCAI A601 
NF LD 2607 
TAN] ‘9622 

TFLO 2636 
E24 A653



SY¥vAn_ TABLE 

LHSF 
HLTS 

CIFL 

E25 

E26 

OKFL 

CIF? 

E27 

E25 

OKF 2 
CIFS 

E29 

ESA 

OKF3 
CIF 4 

ES1 
E32 
OKF 4 
CIF5 
£33 
£34 

CIF 64 

E35 
E364 
OKF6 

CIF? 

E37 
E3A 
OKF? 
TRMF 
CHDF 

STRMF 

STOF 
E4¢a 

ENTER 
E44 
E42 

CKPC 
E43 
EXFLD 
£44 
E45 
EXFD 
TRANS 
TRFLO 

SFIB 
E454 
RTRN 

TAUTO 
NEWDF 

DFM 
MOVE 

AB56 
AGBA7 

A724 
A710 

2717 
A722 
4727 

A738 
9742 
8745 
A752 
A756 
A765 
A770 
12¢O 
1064 
1213 
1016 

1023 
1427 
1836 
1041 
1646 
1852 

1064 
1064 

1071 - 
1275 
1104 

1147 

1112 
1136 

1151 
1171 
1175 
1228 
1285 
1221 
1226 
1235 
1322 
136 
1312 
1316 
1321 
1337 
1479 
1428 
1427 
1432 
“1448 
1446 
1463 
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SYMBOL TABLE 

GTA 1514 
FILLY 1515 
NOAUTO 1516 
F 46 1522 
47 1525 
Bak 153@ 

F4Q 4533 

Fu 1536 

E51 1544 
E52? 1544 
FOR 1547 
CSB 1553 
RELL 1568 
X BON 1565 

XMEM 1546 

MOMEM 1648 
CNS TK 1641 
XNOM 1652 

XEL 1651 
XHF LL. 1652 

TTR 1653 
POS 1654 

ALLY 1661 
COEF AS 1662 

E54 17°90 
DOME % 1743 

ALL 4 1726 
COFLS 1727 
E57 1725 
ySTKS 1734 
TFLG 1742 

COF 6274 
CIF 6262 
ROF 4214 
RIF 6274 
RIR 6234 
RMF 6244
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