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1. ABSTRACT

MARK12 is used to format and verify uncertified tapes for use

on the PDP-12. The formatting is LINCtape format. The option
of standard LINCtape format for 512 or 896 blocks (256 words)

or special 129 word block format is given. The program formats
the tape, writes a pattern in each block, checks the checksum on
all blocks, checks all backward block numbers and finally checks
a 11l data from the last data block.

2. REQUIREMENTS
2.1 Egquipment

PDP-12/20

2,2 Storage

The program occupies most of core between 040008 and 070008
and uses the area 000008 and 020008 for data storage.

3. LOADING PROCEDURE

This program is loaded from a DIAL system tape by typing
~ LO MARK12,X 1

where X is the unit number of the system tape.

4. STARTING PROCEDURE

If the version of DIAL used does not automatically start, then
MARK12 is started by the following procedure:

a. Be sure processor is stopped; momentarily
press the stop switch if necessary.

b. Press I/0 Preset with the mode switch set
to LINC.

c. Press START 20

5. USAGE AND OPTIONS

When MARK12 is started, the following display will appear on the

console scope:



MARK12
THIS PROGRAM WILL FORMAT AND CHECK
LINC TAPES FOR THE PDP-12

SELECT OPTION AND PRESS LINE FEED
ON THE CONSOLE TELETYPE:

SELECT
1 STD.LINC FORMAT
P 129 WORD FORMAT
B 896 STD. BLKS.

The user now presses 1, P, or B on the console Teletype. All other
responses are rejected and a response can be changed by typing
RUBOUT or the new response. After the type of tape is selected

and LINE FEED is pressed, the following display will appear:

MOUNT TAPE TO BE
MARKED ON THE RIGHT
REEL OF UNIT 1

PLACE UNIT 1 IN
REMOTE WITH
WRITE ENABLED, THEN

PRESS THE MARK SWITCH

The user does as asked above. The program will examine unit 1
to be sure it is selected with write enabled. Then it will try
to set the MARK flip-flop which requires the console switch to
be depressed. When all is correct, the tape display will disap-
pear and the tape will move. The process of checking the unit
may cause the tape to move slightly; therefore, it is suggested
unit 1 be placed in remote just prior to actually marking the
tape. There are three complete passes down the tape and back.
These are formatting, writing, and checking. When the checking
process is complete and correct, the following display will
appear:

GOOD TAPE

ALLOW MARKED TAPE TO REWIND
THEN SELECT OPTION AND TYPE
LINE FEED ON THE TELETYPE

SELECT
1 MARK ANOTHER TAPE
2 RESTART DIAL



This means that the tape is good and may be used as desired. Option
1 takes the user back to the first display. Option 2 returns to

the DIAL system.

If the check was not correct, the following display will ap-

pear:

TAPE CHECK FAILED

SELECT
1 MARK ANOTHER TAPE
2 RESTART DIAL

This means the tape is not to be used. The return options
are the same as for a good tape (see Section 6 for a discussion

of check failures).
6. MECHANICAL CONSIDERATIONS AND FAILURES

The correct operation)as well as formatting of tapc, requires
that the tape travel and path be smooth, clean, and steady.

The following items are suggested for most reliablec operation:

a. Be sure heads and guides are cleaned.
b. Mount reels squarely on hubs.

c. Before marking a new tape, run it all thn way
onto the take-up reel and back to the supply
reel to insure optimum alignment botween guide
and reel.

d. Observe tape motion and be sure the tape is
not lifting off the head. If it is, the
transports require service.

If there is a check failure and the above items are satisfactory,

then the tape is most likely defective.

6.1 Formats

The standard LINC format (option 1) contains 512 data blocks each
containing 256 data words. Option B generates 896 blocks cach also
containing 256 data words. The 129-word format (option P) will
generate 1536 data blocks each containing 129 data words. Most all
tape programming and usage is and will be with the standard LINC
format tape. The PDP-12 Laboratory Data Processing (LDP) System
requires 89610 block tapes. Some special applications that
simulate PDP-8 DECtape will have use for 129-word formats.
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Although it is not recommended that special formats be widely

used, the MARK program is organized in such a way that by minor

modification virtually any format can be written. The program

listings give detailed information on how to do this.

STANDARD LINC FORMAT

1924

4095

1

Repeated 1
532 255
times 1
(916 times 3
for option B) 1
1

5

8

2048

129 WORD FORMAT

1924

40995

1

1

Repeated 128
1568
times

UV W

1923
1924

WORDS
WORDS
WORD
WORD
WORDS
WORD
WORDS
WORD
WORD
WORDS
WORDS
WORDS

WORDS
WORDS
WORD
WORD
WORDS
WORD
WORDS
WORD
WORD
WORDS
WORDS
WORDS

FRONT END ZONE (256 words for option B)
FRONT IM ZCNE

FWD BLOCK NUMBER

GUARD WORD

DATA WORD

FINAL DATA WORD

CHECK WORD

GUARD WORD

BKWD BLOCK NUMBER

IM ZONE

FINAL IM ZONE

FINAL END ZONE (256 words for option B)

FRONT END ZONE
FRONT IM ZONE
FWD BLOCK NUMBER
GUARD WORD

DATA WORDS

FINAL DATA WORD
CHECK WORDS
GUARD WORD

BKWD BLOCK NUMBER
IM ZONE

FINAL IM ZONE
FINAL EM ZONE

Note there are eight and fifteen data blocks respectively for

each format at the front and end of the tape. These allow smooth

searching and turn around.

They are not used for data.



7. FLOWCHARTS

DSP l‘
SET UP Q&A

h
DISPLAY IT
AND WAIT

FOR KBD

MARK 12

THIS PROGRAM WILL FOR-
MAT AND CHECK LINC
TAPES FOR THE PDP-12

SELECT OPTION AND PRESS
LINE FEED ON THE CON-
SOLE TELETYPE:

SELECT
1 STD. LINC FORMAT

P 129 WORD FORMAT
B 896 STD. BLKS.

no

. B,LF no

WRITE 129
WORD FOR-
MAT LINC
P

WORD FOR-
MAT LINC
TAPE

SET UP FOR DISPLAY
GOOD TAPE

ALLOW MARKED TAPE
TO REWIND THEN SE-
LECT OPTION AND
TYPE LINE FEED ON
THE TELETYPE

SELECT
1 MARK ANOTHER
2 __RESTART DIAT,

SET UP FOR DISPLAY 4§
TAPE CHECK
FAILED

SELECT
1 MARK ANQTHER

TAPE
2 RESTART DIAL




psP3

[_SET UPQBA J

REFRESH

DISPLAY IT AND
ACCEPT INPUT

{ RESTART olAL_]

DSP1
{RESTART MARK12}



ONMARK

OMKST

DsSpP2

SET UP Q&A
8 DISPLAY st
4 LINES OF TEXT
(SHOWN TO RIGHT)

SELECT UNIT t
AND FWD MOTION

SET UP Q& A AND
DISPLAY LAST 3
LINES OF THE
ABOVE DISPLAY

DELAY LOOP TO
EQUALIZE FWD &
BKWD MOTION
TIMES

FOR UNIT 1,
FWD AND WRITE
ENABLED

MOUNT TAPE TO BE
MARKED ON THE RIGHT
REEL OF UNIT 1

PLACE UNIT 1 IN
REMOTE WITH

WRITE ENABLED, THEN
PRESS THE MARK SWITCH

TRY TO SET
MARK FF

SELECT BKWD
MTN ON UNIT 1

EXIT
SUBROUTINE



PICK UP
TAPE DEFINITION
VARIABLE

WMKWD

WRITE
BEGINNING EM’'S

il

WMKWD

WRITE
BEGINNING IM'S

BLOCK

WRITE A
BLOCK

DONE

ALL BLOCKS
?

WRITE AN
IM

WMKWD

WRITE THE REST
OF FINAL IM’S

WMKWD
WRITE FINAL
EM’'S

SHUT QOFF MARK FF
AND BACK TAPE

INTO SAFE MARKED
AREA

———® EXIT SUBROUTINE



WRITE FWD BN

PICK UP OTHER
VARIABLES ABOUT
THIS BLOCK

WAIT y

GUARD )

WRITE tst

12 DATA WORDS

!IB\ND FORM BKWD
N

WRITE DATA WORD

ALL DATA

WORDS DONE
?

FINAL MARK
WORD

WRITE 3 CHECK
MARK WORDS

WAIT

REVERSE BLOCK
NUMBER

EXIT
SUBROUTINE




PICK UP
VARIABLE

WAIT

WRITE A WORD

ALL DATA
WORDS?DONE

EXIT
SUBROUTINE

10

DATA WORD TO
TB REGISTER
GET MARK CODE

APE
CONTROL

RECEIVING NO
WORD

CLEAR TAPE
FLAG AND

EXIT SUBROUTINE

HALT



2229
301
AEA2
2003
Aan4
rpas
2036
2317
aAni1a
2r11
an12
2013
2014
A5
2016
ney?
0620
ar21
np22
2023
apo4
2p25
re26
An27
3p30
nE3L
2032
2033
2034
Ap3s5
Bn36
2037
ap4n
nndy
2042
2043
eraq
Anas5
rR46
1047
7259
2051
Pa52
0053
Ap54
PpSS
ne56
cps57
AR6A
eest
nEA2
2063
fRg4
R0A5
ne66
2467
2979
An71
Ap72
2073
0A74
an75

Ap16
2817

an2n
pn21
nn22
n(23
nna2d

anes
no2eR
ap27
3132
andy
nr32
nn33
nedé
ap3s
HAN3E
an37
Acdp

apdy

apaz
4n43

a701
7300

2643
79an
2701
N762
7053

1000
0762
1420
6193
6041
1420
2000
6661
1429
n2o9
6514
6a2n

A392

4302
47231

*20

/MARK PROGRAM FOR PDP=12

/BY R, J.CLAYTON

/5«33~-69

/COPYRIGHT 1969, DIGITAL EQUIPMENT CORP,
/MAYNARD MASS,

/VERSION MARK{2~1,1970

SEGMNT 2
LMODE
*16
STOIAL, 781 /READ A GROUP INST,
73ae /THIS WILL OVERLAY DIAL
/WHICH STARYS AT 4020
DY=22020 /THIS IS A CONSTANT USED

/FOR REFERENCING CHAR TABLES
/IN THE DATA FIELD

/THIS IS THE STARTING POINT OF
/THE MARK PROGRAM, DSP) IS THE
/FIRST DISPLAY WHERE THE USER
/PICKS THE TYPE OF TAPE TO

/FQORMAT

DSPY, LDF 3 /JUST IN CASE
JMP QAINIT /G0 TO @ AND A SUBROUT,
DT DSt /FIRST FRAME
ANS /LLOCATION FOR ANS,
JMP REFRESH /COME HERE TO REFRESH
LDA /HERE AFTER LINE FEED
ANS
SHD I
gloa
JUP LTAPE /GOOD SELECTION
SHD 1
2000
JMP PTAPE/ /ALLSO GOOD SELECTION
SHD I
208
JMP BIGTAP /ALSO GOOD SELECTION
JMP DSP1 /G0 BACK FOR A GOGD

/SELECTION

/BEEN GIVEN

/PROGRAM TO WRITE A
/STANDARD LINC FORMAT TAPE

LTAPE, PDP

PMODE
JMS ONMARK /GET MARK TURNED ON
JMS T KWRTAP /G0 WRITE THE TAPE



AP76 4044 2209 2900 /BEGINING EM

np27 4m4s 7777 7777 /BEGINING IM

2100 411468 2409 J40n /256 WORDS PER BLOCK

7101 ApA7 7772 -10 /FIRST FWD BLK NUMB

nya2 4285% 7770 10 /FIRST BKWD BLK NUMB

2133 4051 1224 1024 /TOTAL NUMBER OF BLOCKS
™y A4 /INCLUDES A FEW AT FRONT
2118 /AND BACK FOR TURN ARQUND
Mg 4752 0res aaes /NO OF IM BETWEEN BLOCKS
7127 4053 Afia 2010 /NUMBER OF FINAL IM CODES
110 4254 4090 4000 /NUMBER OF FINAL EM CODES
a111

2112 4055 614y LINC /70 LINC MODE
#4113 LMODE

2114 ARSE 1020 L.DA I

2113 AnS7 1249 1000 /NO OF BLOCKS TO CHECK
7116 Ap6r 6635 JMP CHECK /CHECK WILL FINISH
3117 /THE J0B

Ay100

U121

ni22

2123 /PROGRAM TO WRITE 129 WORD

n124 /LINC FORMAT TAPE FOR TCOt

125 /SIMULATION

2126

fa127 ar61  Nap2 PTAPE, PDP

?13m PMADE

”131 4062 4302 JMS ONMARK

n132 4763 477y IJMS T KWRTAP

7133 A%64 2080 2000

3134 4068 7777 7777

"135 4066 A2aq n201

2136 anB7 7763 -20

”137 4an7m 7763 -15 /THE OFFSET HELPS SEARCH
N14p /ON TAPE WITH SHORT BLOCKS
214y 4871 3Indgp 324p

#142 4anz72  2eps An5

0143 4an73 1777 1777

f144 4274 2000 2300

7145

N146 4275 A144 LINC

147 LMODE

AL80 an7e  1azn LDA 1

2151 nr77  3AApQ 3non /NUMBER OF DAYA BLOCKS
152 a10p 6635 JMP CHECK

2153 /

P154 /PROGRAM YO WRITE 1820 STD BLKS

AL55 /15 LOCATED AT BIGTAP

h156 /

a157

A162

2161

2162

#1463

5164

4165 3171 4231 KWRTAP, WRTAP /CROSS PAGE REF,

A1R5

%167

d17@a

n171

09172

a173 /SUBROUYTINE TO TEST TAPE TRANSPORTS

3174 /AND MARK SWITCH T0O DETERMINE THAT



2175
"176
77
2200
7n2a1
nen2
ad2@3
f2nd
nans
ne@s
neaz
a219
@211
?212
n213
4214
nz15
n216
0217
nza9
P2t
2222
3223
2224
7225
ge26
ag27
2230
234
n232
n233
n234
A23i5
#4236
@237
2240
n241
a242
2243
9244
245
A2486
A247
1254
n251
d252
#H253
na2s4
255
N256
@257
3269
a2614
h262
7263
P2h4
n265
i2686
0267
A7
n271
az72
fe73

4192
4183

7”124
1108

106
2107
2110
a1

nle
3113

n114
ny1s
a116
8117

nie2e
n121
w122
2123

“124
w1285
4126
n127
n13n
@131
1132
n133
134
71135
1136

n137
n140
0141
n142
1143

A144
4145
4146
147
A15@
2151

2903
6141

7009
2172

n762
7016
1322
n144

n590
6152

7280
2243
a762
nALs

aN64
7877
nz24
6122

102
5200
2500
6151
ani
nAs5aa
6154
1460
5777
6137
6144

1920
an24
n590
6152
6104

1129
289
2091
nnty
naz2y
0265

/1T IS OK TO MARK TAPE,

/MUST HAVE UNIT { SELECTED

/MUST HAVE UNIT { WRITE ENABLED
/MUST THEN PRESS MARK SWITCH
/SUBROUTINE WILL PREVENT BASHING
/TAPE ON UNIT 2

PMODE
ONMARK,
LMODE

Ds5P2,
DY DS2A

OMKST,

MARKSH,

ARG

LINC

JMP QAINIT /USE Q AND A ROUTINE

/7AS A DISPLAY ROUTINE

/THIS WILL BE THE FIRST
/HALF OF THE DISPLAY, IT
/1S DONE WITH THE TAPE
/GOING BACKWARD,

ANS

NOP

LDA 1

n144 /SET UP FOR UNIT { AND
/FORWARD MOTION

108

6152

JMP QAINIT /D0 SECOND HALF OF THIS

DT DS28 /DISPLAY

ANS

NOP

SET I 4 /THIS LOOP EQUALIZES

-100

XSK I 4 /THE FWD AND BKWD

JHP =1 /MOTION TIMES

LDA I

5306 /SELECT MAINT REG TO

108 ZL00K AT UNITS AND MTN

6151

CLR

108

6154 /SHOULD HAVE UNIT 1§,

SAE I /WRITE ENABLED, AND

5777 /FWD MOTION

JMP ,+2 /NOT YET

JMP MARKSW

LDA I

2024 /START BACKWARD MOTION

108

6152

JMP DSP2 /G0 BACK AND TRY AGAIN

LDA X

azae

AXO /TRY TO SET MARK FLOP

CLR

MSC I | /READ IT BACK

ROL I §



Wz74 n1S2 Q472 LZE I

A275 1153 6137 JMP QMKST /NOT YET PRESSED
ng76

B2r7 a154 @An@a2 RET2, PDP /70 PDP8 MODE

N3u19 /MARK FLIP FLOP IS ON
n3any /AND TAPE IS FWD MTN,
n3n2 PMODE

A3N3 4155 7200 CLA

A304 4186 61519 6151 /SET TAPE MAINT REG,
a30s /80 I0Y 6154 WILL
336 /TRANSFER AC TO TB
n3n7 4157 5782 JMP T ONMARK

2314

311

4312

2313 «4209

1314

1318 /DSPI

n3L6 /THIS ROUTINE IS USED AFTER CHECKING

A3z /A TAPE THAT THIS PROGRAM MARKED

1320 /FROM HERE THE USER CALLS DIAL OR

3321 /MARKS ANOTHER TAPE

2322

2323 LMODE

n324 2200 7909 DSP3, JMP QAINIT /T0 DISPLAY ROUTINE
1325 1241 2311 DT DS3 JCHECKING ROUTINE SETS

3286 /THIS LOCATION FOR FRAME
0327 /3 OR FRAME 4

333a A232 @762 ANS

3341 n2A3 6215 JMP DSP3R /REFRESH RETURN

0332 244 1409 LDA /RETURN FROM |LINE FEED
2333 32058 0762 ANS

1334 32716 1420 SHD I /NOW TEST THE ANSWER
1335 A287  619n 512a

1338 213 6422 JMP DSPY

2337 A211 1429 SHD 1

B340 f212  620p 6220

1344 1213 6015 JMP STDIAL

1342 1214 6229 JMP DSP3

3343

A3a4 n215 173p DSP3IR, LDA /REJECT WRONG ANSWERS
4345 216 01762 ANS

A346 0217 1424 SHD I

8347 a2 610@ 6100

N353 an2y TAS3 JMP REFRESH

2351 a222 1423 SHD I

2352 223 6292 6200

2353 A224 7453 JMP REFRESH

354 1225 1420 SHD I

0355 n226 anona 000

1356 2227 7353 JMP REFRESH

2357 22338 6200 JMP DSP3 /A BAD ANSWER WAS GIVEN
2380

2351

2362

A363

364 PMODE

355

23566 /SUBROUTINE TO WRITE TAPE

367 /CALLING SEQUENCE:

3378 /JMS WRTAP

2371 /NO OF BEGINING END MARKS

372 /NQ OF BEGINING IM



1373
1374
4375
2376
A377
1430
2431
3472
2493
404
1425
2476
1407
n419
ddyt
2412
n413
2414
1415
1416
3417
2422
2421
2422
2423
2424
2425
na26
1427
2430
2431
2432
3433
1434
1435
Y436
0437
3440
44y
3442
M43
0444
A5
2448
V347
0450
n431
2452
3453
3454
455
n456
nas7
nABN
M451
1462
B483
Na64
D455
A4686
24R7
2470
7471

4231
4232
A233
4234
4235
4238
4237
4240
4241
4242
4243
4244
4245
4246
4247
4250
4251
A282
1253
4254
4255

4256
4257
14260
42614
4262
4263

426¢
42658
4256
4257
427¢
4271

4272
4273
427 4
4275
4276
4277
4329
4301
4372
4323
4344
4305
4305
4397

4312
4311

(sl
7229
1631
2231
3345
1531
2231
3346
1631
2231
3274
1631
2231
3343
1631
2231
3275
1631
2231
7042
3344

1352
3747
1351
5152
6141
6607

1345
4753
@290
1346
4753
2217

1343
4752
000
090
1631
4753
nay7
2343
7392
2275
7200
2344
5272
2231

4747
0217

/NUMBER QOF WwORDS DOF DATA
/FIRST FWD BLOCK NUMBER
/FIRST BKWD BLOCK NUMBER

/NUMBER OF BLOCKS

/N0 OF IM BETWEEN BLOCKS

/NO QF FINAL IM
/NQ OF FINAL EM
/RETURN {@TH WORD AFTER JMS

WRTAP,

HERE,

WRLDOP,

A900

CLA

TAD I WRTAP
157 KRTAP
DCA KIEM
TAD I WRTAP
IS WRTAP
DCA KIIM
TAD I WRTAP
ISZ WRTAP
DCA WRLOOPe2
TAD I WRTAP
ISZ WRTAP
DCA FBLK
TAD I WRTAP
IS7 WRTAP
NCA WRLOOP+3
TAD I WRTAP
ISZT WRTAP
CMA

DCA BLKCNT

TAD KHERE
DCA I KWAITI
TAD K2202
6152

LINC

6200 FRSTGO

TAD KIEM
JMS T KWMKD
a000

TAD KIIM
JMS T KWMKD
AAL7

TAD FBLK

JMS I KBLOCK
2009

aa2e

TAD 1 WRTAP
JHMS T KWMKD
2017

IS8T FBLK

NOP

ISZ WRLOOP+3
NOP

I8Z BLKCNT
JMP WRLOOP
ISZ WRTAP

JMS I KWAITI
2017

/SAVE NO OF END MARKS

/SET UP ND OF WRDS,

/SET FWD BLOCK NO,

/SET BKWD BLOCK NGO,

/G0 SYNC WITH TAPE WORD

/CLEAR TAPE WORD FLAG
/10T TO CLEAR

/THIS IS LINC JMP INST,
/RETURN WILL RE IN 8 MODE

/NOW WRITE FIRST END MKS,
/ACTUALLY GO WRITE IT
/CODE FOR EM

/NOW WRITE THE BEGINING
/IM MARKS

/CODE FOR IM

/G0 WRITE IT
/NUMBER OF WORDS
/BKWD BLOCK NUMBER

/MRITE IM BETWEEN BLOCKS
/INCREMENT BLOCK NUMB,

/DONE ALL BLOCKS YET?
/ND

/WRITE FIRST OF THE
/THE FINAL IM, CALLED THIS



3472 /WAY TO CUT DOWN ON TIME,

3473 /THMINGS ARE A BYT PRESSED
474 /AT THIS POINTY

0475

n476 4312 7240 CLA CMaA

A477 4313 183¢ TAD I WRTAP

390 4314 2231 ISZ WRTAP

As501 4315 4753 JMS T KWMKD

31542 4316 Ad17 AD17 /WRITE FINAL IM MARKS
A543 4317 1634 TAD I WRYAP

A544 432 2231 1SZ WRTAP

1515 4321 4753 JMS 1 KWMKD

A326 4322  230p 3870 /WRITE FINAL END MARKS
w597 4323 6141 LINC

72510 LLMODE

A511 n324 @111 CLR

n512 4325 299y AXO /CLEAR MARK F|QP
513 326 A@84 SET I 4

2514 n327 7727 -50 /DELAY A WHILE AND
35195 A332 1224 LDA I /BACK UP THE TAPE ON
1516 71331 0024 2324 /UNIT 1 SO THAY CHECK
A817 #3332 0500 108 /PROGRAM CAN TEST THE
520 A333 6152 6152 /TAPE

2521 1334 n225 X3K I §

1522 41335 6332 JMP ., =5

1523 4336 0224 XSK I 4

1524 2337 6330 JMP =7

A525 a340  A0ao PDP

1526 PHODE

1527 1341 724p CLA

A3 4342 5634 JMP 1 WRTAP /ALL DONE GO BACK
A531

a53p

9533 4343 2907 FBLK, 0@ /VARIABLES

1534 4344 2aag  8BLKCNT, a99p

2535 4345 ospa KIEM, 2a0p

0536 4348 23ap3  KIIM, 700

3537 4347  4B0n  KWAITL1, WAIT

N54¢ 435% 4263 KHERE, HERE=1 /WILL BE INCREMENTED
a%541 4351 Q280 KA228, @200

n542

3543 4352 4405 KBLOCK, BLOCK /CROSS PAGE REF,
0544 4353 4524 KWMKD, WHKWD

2545

2546

547 w4400

N853

581

552 /SUBROUTINE TO WRITE A BLOCK

A553 /0F TAPE

A554 /CALLING SEQUENCES:

1855 /JMS BLOCK WITH FWD BLOCK NO 1IN

1556 /THE aAC,

N557 /FIRST LOCATION AFTER JMS CONTAINS

A564 /NUMBER OF DATA WRDS IN BLOCK

B561 /SECOND LOCATION AFTER JMS CONTAINS

A862 /BACKWARD BLOCK NUMBER

N5K3 / THIS ROUTINE WILL WRITE:

1564 / BM  (FWD)

2565 / GM

n566 / DM (MIN, 14, MAX, 4796)

N567 / FM

AS7a / CM  (THREE WORDS)



2571
8572
A873
@574
A575
2576
n577
ARNAN
A6m1
nEN2
0En3
nead
anas
n6a6
nNeny
Ac1o
n611
0612
2613
A614
2615
n616
neL7
2620
2621
2602
2623
Pe24
3625
626
2627
n630
0631
n632
2633
0634
A63%
n636
9537
540
nEay
7642
2643
nE44
1545
n646
0647
0650
A651
2652
7653
P654
655
nE56
0657
AEHD
A661
ne62
I TN
M6R4
AFRRS
0666
N667

4400
440y
4492
4403
4404
4405
4406
4497
4412
4411
4412
4413
4414
4415
4416
4417

4429
4421
4422
4423
4424
4425
4426
4427
4439
44314
4432
4433
4434
4435
4436
4437
AA4D
4441
4442
4443
4444
4445
4446
4447
4452
4451
4452
4453
4454
4455
4456
4457
4460
4461
4462
44563
4464
4485
4466
4467
4470

1900
7240
4711
a6
1600
71492
1306
7432
7442
7452
7482
3265
2204
1644
3270
3271

4711
aop2
1307
3266
1310
3267
1313
4711
P211
1270
7804
3270
7432
1667
1271
3271
2267
2265
5726
1313
4711
CYIR
2265
5243
1313
4711
0913
7325
4712
001
4711
2002
1271
4711
nQR7
2200
5692
no0n
2a00n
"3
noan

~

BLocCX,

BLKLPY,

BLKLP2,

COUNTA,
COUNTB,
TEMPA,
BKBNS,

GM
AN (BKWD)

peaa

CMA

JMS T KWAIT
uaie

TAD I BLOCK
CMA CLL

TAD K016
SZL

HLT

SNA

HLT

NCA COUNTA
157 BLOCK
TAD 1 BLOCK
DCA BKBNS
DCA BKBNA

JMS I KWAIT
20802

TAD K7764
DCA COUNTB
TAD KB1TAB
NCA TEMPA
TAD K3252
JMS I KWAIT
2011

TAD BKBNS
RAL

NCA BKBNS
SZL

TAD I TEMPA
TAD BKBNA
DCA BKBNA
152 TEMPA
1SZ COUNTB
JMP BLKLPY
TAD K5252
IMS T KWAITY
paty

1SZ COUNTA
JMP BLKLP2
TAD K5252
JMS I KWAIT
am13

CLA TAC STL RAL
JM8 T KWMKWD
A0

JMS I KWAIT
2202

TAD BKBNA
JMS T KWAIT
anaz

ISZ BLOCK
JMP T BLOCK
2

f

@

aagn

/USED IN COMP, FORM
/WRITE FWD BM

/BLOCK NO CODE WORD
/GET NO OF DATA WORDS

/L.ESS THAN {4 WORDS

/SPECIFIED 14 WORDS
/SAVE NUMBER OF WORDS
/MOVE POINTER

/GET BKWD BLOCK NO
/SAVE IT

/CLEAR BKWRD BLK
/ASSEMBLY REGISTER
/WRITE GUARD WORD
/GUARD MARK CODRE

/COUNT OF 12
/3ET UP BIT TABLE POINTER

/WRITE 18T 12
/WORDS AMD FORM
/BKWRD BLK NO FOR
/WRITING ON TAPE

/GET A BIT

/COMBINE WITH OTHER
/BITS AND SAVE THEM
/MOVE POINTER

/DONE 12 YET

/NOQ

/WRITE REST OF DATA WORDS
/HRITE DATA WORD
/DATA MARK CODE
/DONE YEY

/ND

/WRITE FINAL MARK
/FINAL MARK CQODE
/WRITE 3 CHECK WORDS

/CHECKMARK CODE
/WRITE GUARD MARK
/GUARD MARK CDDE

/WRITE BKWD BLOCK NO,
/BACKWARD BRLK NO CODE
/INCREMENT RETURN

/0R BACK

/COUNTER NO OF DATA WRDS
/COUNTER 18T 12 WORDS
/RANDOM USAGE

/SAVE BKWD BN AS CALLED



NE7Y
Ne7 s
2872
peE73
“E74
A€675
ne76
677
n7M9
n741
762
0753
A7a4
n7a5
ar7as
0747
0714
2711
nzi
713
f714
#7715
n716
n717
n7293
37214
a72°?
4723
07z4
0725
n725
w727
e737
n731
0732
n733
N734
n735
n736
n737
r74p
n741
742
n743
n744
0745
27485
n7Aaz7
A758
0751
2752
N753
2754
A755
n758
3757
n7/Q
07861
n762
w763
A764
t765
n766

4471

44872
4473
4474
42475
447 A
4477
4509
4501
4572
4503
4504
4525

4506
45Q7
4310
4511
4512
4513

0514

4518
4516
4517
a52n
4521
4522
4523
4524
4528
452R
4527
4530

An31
1532
ns33
7834
a535

AAD

fann
1232
2109
420¢
"2
a4
2142
2202
an01
anp2
ana4
Aaie

neié
7764
4472
4602
4629
5252

nan2

4734
4735
1903
7777
nago
7772
777n
16224
neas
anin
0482
6141

1227
1690
6635
4102
4231

BRANA, DOPP

BiTAR, 4G9
jaep
2000
400p
naz2o
2040
2192
0200
a0
a2
nand4
anie

KAni6, o016
K7764, 7764
KB{TAR, B1TAB
KWAIT, WAIT
KWMKWD, WMKKD
K5252, 5252

/FORM BKBWD BN THAT
/WILL BE WRITTEN ON TAPE
/TABLE USED To FORM
/BACKWARD BLOCK NGO,

/CONSTANTS

/

/WRITES 1600 STOD BLKS
/SEE LTAPE FOR COMMENTS
/

LMODE
BIGTAP, PDP
PHMODE

JMS 1 PONMARK
JMS I PWRTAP

1000
7777
n4an
-10
-10
1624
5

18
24ap
LINC
LMODE
Lba I
1600
JMP CHECK

PONMARK, ONMARK

PWRTAP, WRTAP

*4607

/SUBROUTINE TO WAIT FOR COMPLETION
/0F CURRENT TAPE WORD

/AND THEN TRANSFER

DATA TO TAPE

/CONTROL FOR THE NEXT WODRD

/(4 LINES)

/CALLING SEQUENCE:
/IM8 WAIT FOLLOWED
/70 BE GENERATED,

/CONTAINS THE DATA

8Y MARK COODE
THE AC
WORD YO



767
0770
n771
nr72
2773
A774
1775
4776
0777
1200
1epy
1092
1003
1604
105
1226
1607
1g1o
iny
1012
1013
1n14
1215
1016
1017
1022
1021
1622
1023
1024
1025
1026
1a27
1730
1231
1032
1033
11134
1235
1236
1037
1nan
1n4dy
1242
1343
1944
1745
10048
1047
10852
1251
1052
1053
1954
1058
10458
1457
1060
1061
1762
1263
1264
1665

4600
4601

4602
4602
4604

7605
n606

as07
n619
n611
net2
AE13

4614
4615
4616
4617

4629
46214
4622
4523
4624
4625
4626
4627

22300
A154

73¢0
1609
6141

na37
apan

n417
6607
1022
22209
anaz

6152
2202
7200
5632

2000
7041
3234
1620
3228
4200
nagn
2234

/BE WRITTEN WITH THE ARQVE
/MARK CODE,

/PROGRAM MUST RETURN WITH THE
/NEXT WORD TO BE WRITTEN WITHIN
/42 MICROSECONDS
/TH1S SUBROUTINE TAKES UP TO

/52 MICROSECONDS IF SYSTEM CYCLE
/TIME WERE TO GET AS SLOW AS

/1.9 MICROSEC.

WATT,

PMODE
n20e
6154

/PUT DATA WORD IN TB THE ACTUAL WORD

/JWRITTEN ON THE TAPE WILL BE THE COMP QF THE NO, JUST
/PLACED IN THE TR REG

LMODE

FRSTGO,

PMODE

CLA CLL
TAD T WAIT
LINC

SXL I 17
HLT

SXL 17
JMP =1
Lba 1
7209
PDP

5152

1SZ WAIT
CLA

JMP T WAIT

/GET MARK CODE
/G0 TO LINC MpDE

/TEST TO SEE IF TAPE
/WORD FF IS UP, IF SO
/THEN WE HAVE DELAYED
/AND ALL IS LOST,

/NOW WAIT FOR TAPE WORD
/FLIP FLOP

/70 PDP 8 MODE

/CLEAR TAPE FLAG
/INCREMENT RETURN

/G0 BACK

/SUBROUTINE TO WRITE A NUMBER
/WORNS OF A GIVEN MARK COOE
/CALLING SEQUENCE:
/ IS JMS MKWRD FOLLOWED BY CODE WORD,

/ AC CONTAINS NO OF WORDS TO BE WRITTEN
/THIS SUBROUTINE ADDS {7 CYCLES TO THE
/WAIT ROUTINE AND MUST BE CALLED WITHIN
/29 MICRODSEC,OF THE LAST WAIT EXIT,

/THIS ADOS 1@ MICROSEC,

JEXIT TIME

WMKWD,

WMCODE,

aaap

CMA TAC

DCA WMCNT
TAD I WMKWD
DCA WMCODE
JMS WAIT
agao

ISZ WMCNT

TOD THE WAIT

/SET UP NO OF WRDS,
/PICK UP MARK CODE

/G0 WRITE A WORD
/HOLDS MARK CODE

/DONE ALL WORDS YET



17266
1067
1279
17271

1n72
1273
1074
1075
1076
1877
11949
1191

1102
1123
1144
1125
1118
1147
1110
1111
1112
1113
1114
1115
1118
1117
1122
1121
1122
1123
1124
1125
1126
1127
1130
1131
1132
1133
1134
1135
1136
1137
1142
1141
1142
1143
1144
1145
1146
1147
1150
1191
1152
153
1154
1158
1156
1157
1160
1161
1162
1163
1164

4630
4631
4532
4633

4634

RIS
ne36
1637
7642
n641
n642
2643
n6d4
645
646

a647
A652
A631
A652
n653
1654
2655
2656
2657
me6n
AA6Y
ne62
G
ne$H4
0665
N666
667

8670
A671
2672

5225
7299
2220
562a

anng

4666
2640
0061
3777
1020
nog
1061
2642
n201
6643

2311
46672
in2ae
an2a
neat
1420
AePR
anz3
n736
a299
1228
angy
1148
AEan
1462
3nang
6654

8733
aaaa
n733

JMP =3 /NO

cLA /YES GO BACK

ISZ WMKWD /INCREMENT RETURN
JMP 1 WMKWD

WMCNT, aoap

/SUBROUTINE TO CHECK THE TAPE THAT HAS
/JUST BEEN WRITTEN, ENTER CHECK WITH THE
/TOTAL NUMBER OF POSITIVE DATA BLOCKS

/IN THE AC,THE SUBROUTINE WILL WRITE

/A PATTERN OF (1+11+11 ETC. IN EACH BLOCK
/THEN BACKWARD BLOCK NUMBERS ARE CHECKED
/THEN 4Ll BLOCKS ARE READ INTO CORE AND
/THEIR CHECKSUMS VERIFIED, THEN THE |AST
/DATA BLOCK IS CHECKED TO BE SURE ALL
/DATA IS CORRECT,

ZEXIT IS5 TO DSP3 ROUTINE WHICH TELLS

/THE USER IF THE TAPE IS GOOD OR BAD

/AND ALLOWS MORE MARKING OR RETURN TO
/DAL

LMOOE
CHECK, STC CFBLK
LOF @

SET I 1 /GENERATE TEST PATTERN

3777
LDA I
11
STA I 1
ADD ,=2
XS5K 1

]

JMP =3 /NOT DONE YET

CLR
STC WBLKNO
LDA I

202¢ /SET UP EXTENDED ADDRESS

AXO /FORMAT FOR TAPE
WLOOP, LDA I
dddy

TMA /LOAD TMA SETUP REG,

WRI I U /WRITE ON TAPE
WBLKNO, 2a0@

LDA I

1

ADM

WBLKND

RME 1 /WRITTEN LAST BLK YEY
CFRLK, 9d00g /HOLDS FINAL BLOCK NOD

JMP WLOOP

MYB I U /NOW TEST BKWp BLK NO,

ANAR
MTB I U

/SAVE NUMBER OF BLOCKS



11685
1166
1167
1176
1171
1172
1173
1174
1175
1176
1177
1242
12a1
12a2
1203
1224
1205
1296
12067
121
1211
1212
1213
1714
1215
1216
1217
1229
1221
1222
1223
1224
1225
1026
1227
1230
1231
1232
1233
1234
1235
1235
1237
1242
1241
1242
1243
1244
1245
1245
1247
1250
1251
1252
1253
1254
1255
1256
1257
1260
1261
1262
1263

1673
17 4
1675
676
A677
792
3781
n7a2
1703
1704
a7e8
n7aee6

n7A7
n7in
a711
a712
n713
n714
4715
1716
a717
nz72n
n721
w722
n723
1724
0725
A7 26
2727
2730
14731
1732

“733
n734
A735
1736
a737
A7 42
n741
1742
1743

n744
0745

A7486

A747
aA75¢

2751
A752
4753
754

175%
A75¢&
757
a76p

anup
112
arny
1067
aaan
7733
anag
1449
NAR77
6747
*452
RR74

1p2a
anan
aeay
ndty
4729
1n2¢
anaa
Ap23
a732
anen
1462
7777
5747
1n2n
2201
114a
n72n
1442
A666
6714

np61
3777
1720
ety
1461
5747
2736
nz2at
6737

1120
2311

6751

19292
2436

42914
8643
aq11
SEDT

n733
An0n
9733
anpn

RIEST,

RLOOP,

RBLKNO,

nLooe,

RERROR,

AB2R

ADA I

aent

$STA [

vduloln

MTB T U
panp

SAE

STEST

JMP RERROR
AZE

JMP BTEST3

LDA I
022

AXO

CLR

STC RBLKNO
LDA I

LY

TMA

ROE I U
aa02

SAE 1

7777

JMP RERROR
LDA I

au01

ADM

RBLKNO

SAE

CFBLK

JMP RLOOP

SET I
3777

LDA T

et

SAE T 1
JMP RERROR
ADD 4 =3
XSK 1§

JMP DLOOP

LDA I
2T DS3

IMP L +3

LDA 1
DT DSA4

STC DSP3+q
LDF 3

CLR

AXO

MTB T U
anan
MTR T U
anna

/BKWN BN WRONG

/NOT DONE YET

/NOW CHECK WRITTEN TAPE

/EX ADD FORMATY

/CHECKSUM OK
/NO
/YES

/DONE NOW CHECK LAST
/BLOCK
/THIS 1S DATA TEST

/SET UP FOR GoOD TAPE
/DISPLAY FRAME

/COME HERE ON CHECKING
/ERROR, SET UpP FOR ERROR
/DISPLAY FRAME

/CLEAR EXTENDED ADD,
/FORMAT AND HEAD THE
/TAPE FOR THE FRONT
/END



1064

12658 n764
1266

1267 n762
1271 n763
1271

1272

1273

1274

1275

1276

1277

1399

1341

1302

1303 1009
1324 1001
13045 1M2
13a6 1493
1307 104
1318 1025
1311 1avé
1312 1927
1313 1419
1314 111
1315 1212
1318 1213
1317 1714
1522 1015
1321 1916
1322 1917
1323 120
1324

1325 13214
1326 1022
1327 1123
1330 11124
1331 1725
1332 10926
1333 1027
1334 10130
1335 1231
13358 1032
1337 1133
1342 1734
1341

1342 11358
1343 {A3A
1344 1037
1345 1749
1346 10941
1347 11492
1350 1743
1351 1744
1352 1345
1353 1046
1334 1nay
1355

1356 128
1357 1751

5227

aga
faltdoll

1020
pann2
2000
1760
apaa
32nn
4anu1
teay
3264
5257
1921
59452
4125

no43
1352
A244
1257

2241
2134
7270
2915
1324
7231
7935
7350
1482
2043
71258
77219

1343
1324
1127
7717
2017
4rns
1363
n226
7¢43
1323
7926

1343
2264

JMP DSP3
ANS, nAd0 /LOCATION FOR ANSWERS
ANnRP JFROM Q AND A

/GANDA SUBROUTINE FOR THE
/PDP=12

/REMOVE «12m3 BELOW IF
/INSERTING SOQURCE DIRECTLY
/INTO YOUR PROGRAM SOURCE
*102@ /REMOVE,IF DESIRED

/
/T0 HERE TO INITIALIZE THE ROUTINE
/
QAINIT, LDA I /SAVE JMP RETURN
2
ADD 0
STA 1
QAB, 2 /P +3
ADD QAL+3
STC 1 /PTR TO FIRSY PARAM
LD0A 1 /GET FIRST PARAM
ADD QAQ+}Y /PTR TO HALFWQORD=)
5TC QAG=3
LDA T 1
STC QARFSH~1
§TC 6 /XR6 USED AS A SWITCH, 30 IF NO AN

SWER FIELD, =1777 IF YES
QACA, SET 3  /XR3 TD PTR TO ANSWERS
QARF SHe |
SET 4 /XR4 TO PTR To QUESTIONS
94G-3
/TO HERE IF FIRST TIME THROUGH OR
FOLLOAING A CR

SET 1

4

JMP QAT

NOP /F

LOH I 4 /H, BUMP PTR IF H OR F
QAD, JMP QAO

JMP +6 /74

JMP BAE /34

SAE I /CR?

43

JMP QAD /NO

JMP QACA+4 /EXAMINE NEXT CHAR
/INITIALIZE ANSWER BUFR

STH 3 /74 TO ANSHWERS

LDH I 4 /NEXT HALFUWDRD

ADA I

-60

coM

STC 6

STH 1 3 /8 IN AC

XSK 1 6

JHMP =2

LDH I 3 /BUMP PTR YO ANSWERS

JHUP QAD

/ANSWER BUFR IS INITIATED

QAE, STH 3

SET I 4 /XR4 TO PTR TO LAST TYPED CHAR IN

ANSWER BUFR



1369
13A1
1362
1363
1364
13565

13486
1367

137a
1371
1372
1373
1374
1375
1376
1377
1409

14314
1492
1423
1414
1445
1406
1407
1410
1411
1412

1413
1414
1415
1418
1417
1420
1421
1422
1423
1424
1425

1426
1427
1433
1431
1432
1433
1434
1435

1136
1437
1440
1441
1442
1443
1444
1445
1446
1447
1458

1052

1253
1954
12558
1156

1157
1060

1161
1062
1763
1264
17165
{16F
1067
1970
1371

1972
1473
1274
1275
1276
1277
1190
1194
1102
1103

1124
1195
1136
1197
t11o
1111
1112
1113
1114
1115
1116

1117
1120
11214
1122
1123
1124
1125
1125

1127
1139

1131
1132
1133
1134
1135
1136
1137
1140

A2920a

1022
n377
5113
ARS8

iakeTule}
AR4s

{752
2041
n333
7272
7074
1323
1920
1562
5133

3512
7124
1323
1n2p
1522
5103
3513
85245
AAza
1620

@202
anm4
LELT
ALag
1029
7737
1162
ennn
1323
7232
7301

7136
1429
4323
7162
7242
7114
7242
1522

A139
75186

1325
7232
7114
7114
7125
7521
3472
7004

A

QARFSH, LDA
377
STC
SET

a
SET

1

QAH=1
13

5

IN ANSWER BUFR
TARFSHe1

AAG, SET
3
JMP
JMP
LOH
.DA
BCL
STC
44
ADD
JMP
LDKH
.DA
33E
STC
ADD
2AM, STC
MSC
B3SE
OR BCL &
200
MSC
SET
1008
LDA
=49
ADM

2
QAH, LOH

JMP

JMP
IN AC

JMP

SHD

4300

IMP
JMP
JMP
JMP
SRO
7777
)
JMP

0AT, LDH
JMP
JMP
JMP
JMpP
QAg, JMP
AZE
JMP

1

QAT
Y
13

I

1
QAM+2

AW
QAM
I3

I

I
QAM«2
DAW+]
QAP+3
1 4

1

I3
QAQ+1
QAZ

Qal
1

QAG
QAP
QAH
QAP
I /SWITCH

QAF

18
QAD+
QAH
QAH
QFATI=4
GETKBD
1

/ow=aRE=ENTER HERE TO REFRESHmw=s
ZINITIAL Y POSITION
/NOTE VERT IS SET HIGH

/XR3 TO PTR TQ HALFWORD QUESTIONSw

/XRS5 TO PTR T0 LAST DISPLAYED CHAR

/F

/H, BUMP PTR

/NEITHER, ASSUME HALF SIZE

/SET INSTR TO CLEAR FF FOR HALF S§1
/NOP IN AC

/BUMP PTR

/SET INSTR TO SET FF FOR FULL SIZE
/ADD 9U IN AC

/EAD CONTROL REGISTER

/THIS INSTR CHANGES, EITHER BSE &
/AC TO CONTRO|, REGISTER

/XRY TO INITIAL X POSITION

/Y COORDINATE MULTIPLE

/Y COORDINATE

/74 BUMP PTR TO NEXT CHAR, PUT 4@

/34
/NEITHER

/CR, MOVE X AND Y COORDINATE
/ISPLAY CHAR

/PICK UP NEXT CHAR

/T0 HERE IF DISPLAYING ANSWER BUFR
TO DISPLAY CURSOR, EITHER p@@@ OR

/IFXR43XR5, THEN SWITCH=7777
/QUESTION MODE

/74

/34

/NEITHER, DISPLAY IT
/T0 HERE IF DISPLAYED BUFFER

QAB /NOTHING TYPED , EXIT



1451
1452
1453
1454
1455
1456
1487
1467
1461
1452
1463
1484
1455
1466
1467
1470
1471
1472
1473
1474
1475
1476
1477
1520
1591
{502
1543
1504
1505
1536
1507
1510
1511
1512
1513
1514
1515
1516
1517
1529
1%01
1522
1523
1524
1825

1526
1527
1532
1531
1532
1533
1534
1535
1536
1537

1543

1541
1542
1543
1544

1141
1142
1143
1144
1145
1145
1147
115¢
1151
1152
1153
1154
1155
1156
1157
1169
1161
1162
1163
1164
1165
1166
1167
1170
1171
1172
1173
1174
1175
1176
1177
1240
1291
1202
1243
124
122%
1206
1207
1210
1211
1212
1713
1214
1215

1216
1217
1229
1221
1222

1223
1224
1225
1226
1227
1237

1231
1232

A8
1412
1422
7311
1422
7223
n206
7053
1422
7175
1422
73358
1422
7015
1422
7953
1422
7175
1422
7253
5172
7231
7263
7263
1020
2032
1344
7053
1374
7232
7353
1775
13nm2
1460
Q37
7263
AN45
a2p4
nr4a3
aana
7213
1328
1323
7232
AR1S

antt
1345
2452
7212
7263

A246
7311
7234
7453
7051
7228

1324
1422

SET
AAY
SHD
JMP
$HD
JMP
XSK
Jup
SHD
IMP
SHD
JMP
SHD
JIMp
SHD
IMP
SHD
Jup
SHD
JMP
STC
IMP
JMP
JMP
LDA
a
STH
IMP
QAL, LDH
IMP
JMP

I 2

2
GAK+4
12
GAN

6 .
QARFSH
12
QAL
12
QAK
12

/LF?

/YES, EXIT

/CR?

/IS THERE AN ANSWER FIELD?
/<?

/»?

/ALT?

GACA /REINITIALIZE

12
BARFSH
I 2
QAL
12
QARFSH
«*5
QA0
GAG
QAQ

I

4
JARFSH
4
D40+
QARFSH

-5002

LOH
SAE
a7
Jue
SET
4

3ET
4

JMP
LDH
LDH
IMP
NOP

WITH @

CLR
STH
AZE
IMP
JMp

QAN, X SK
Jup
JMP
JMP
D
JupP

QA0+

5

=7
QAQ

6
DAK+4
BAQ
QAARFSH

QAE+1

QUESTION FIELD

JMP

A0, LDOH
SHD

QAN+2

I 4
I

/BACK SLASH?
/1GNORE

/RUBOUT?

/IGNORE

/TAB?

/1GNORE
/ACCEPTABLE CHAR
/TEST NEXT CHAR
/74 BACK PTR UP BY 1§
/734 a

/0K, STORE 1IT

/REDISPLAY
/70 HERE IF RUBBOUT OR <«
/74 IGNORE

/TEST THE CHAR
/RUBOUT?

/N0, BACK PTR UP By 1

/BUMP PTR
/GET NEXT CHAR

/IF 74 DR 34, REPLACE CURRENT CHAR

/WAS IT 74 DR 347

/NO, CONTINUE

/BACK PTR UP BY 1

/T0 HERE IF CR

ZEXIT ROUTINE IF ND ANSWER FIELD
/74 MOVE PTR 70 NEXT QUESTION FIEL

/34 END OF BUFR, MOVE PTR TN FIRST

/SOR
/ +#1 74 BEGIN FIELD



1545
1546
1547
1550
1551

552
153
15%4
1558

1556
1557
1562

1561
1562
1563
1564
1565
1566
1567
1579
1571
1572
1573
1574
1575
1576
1577
1600
1641
1602
1603
1604
1645
1646
167
1516
1611
1612
1613
1614
1915
16186
1617
1629
16214
1622
1623
1624
1625
1626
1627
1632
16314
1632
1633
1634
1635
1635
1637
164n
1641

1233
1234
1235
12386
1037
1247
1241

1242

[

1243
1244

1245

1246
1247
1252
1251
1282
1253
1254
1255
1256
1257
1260
1261
1262
1263
1264
1265
1266
1267

127%
1271
1272
1273
1274
1275
1276
1277
132e

1301
1302
1323
13022

1385
1306
1347
1310

1311
1312
1313
1314
1315

1316
1317
1320
1321

7400
6000
1462
Bn3a
2229
a2en
5003

n241

3432
4702
3506

3508
2901
4021
2085
aa17
2004
0459
natl
5127
3113
1742
1762
600
1824
3777
1140
ARRA4
7353

13214
1421
aRan
6020
14642
ania
2229
a22
6002

1323
1220
20492
7125

1324
3474
7263
7424

ie2n
anel
1140
1024
7004

2101
o1a
4477
7744

QAP,
TABLE

ADD 9U

QAQ,

AT,

NAZ,

QAK,

nav,

7400
JMP
SAE
34

X 8K
X 5K
JMP

ROL

ADD
37C
ADD

ADD
ADD
STC
ADD
com
ADD
AZE
CLR
sTC
ADD
psc
nscC
JMP
LDA
=400
ADM

4
IMP QARFSH

LDH
SHD
ACAR
Jup
SAE
10
XSK
XSK
JMP

LDH
LDA
Y

JMP

ILOH
AZE
JMP
JMP

LDA
i

ADM
QJAB
JMP

!
21081
4477
7744

-

2 -t ot
D]

QAI~2
QAH=}
2

12

a

1

2

11
I

S e ~ S
=2

-
ot

GAlI=-4
14

2AQ
QAX

QAR

/ +2 34 END BUFR
/ +3 NEITHER 74 NOR 34

/SOR TO DISP LINC CHAR IN AC
/MULT BY 2 FOR INDEX TO ADDRESS OF

/ADDRESS OF CHAR T0 DISP IN XR2
/THIS INSTR CHANGES, EITHER OP OR
/ADD 4 TO XR)Y TO SPACE CHAR

/GET ADDRESS OF ANSWER BUFR

/SWITCHsB OR 7777
/Y COORDINATE IN AC

/DISPLAY CHAR

/BACK UP PTR BY 1}

/REDISPLAY

/

/S0R

/ +1 F

/ *2 H

/ +3 NEITHER
/

/70 HERE IF »

/1S CURRENT CHAR BLANK?
/YES, IGNORE

/MOVE DOT FORWARD

/TO HERE TO EXIT WITH SKIP

JCHARACTER PATTERNS
/KBD @, ILLEGAL, USED AS MARKER

/1A



1642
1643
1644
1645
16448
1647
1652
1651
1652
1653
1454
1655
1656
1687
1668
1661
1662
1663
1FAB4
1665
1666
1667
167a
1671
1672
1673
1674
1675
16786
1677
1700
1701
1702
1723
1734
1795
1706
1797
1714
1711
1712
1713
1714
1715
17186
1717
1720
1721
1722
1723
1724
1725
1726
1727
1732
1731
1732
1733

1734
1735
1738
1737

5177
2651
4136
2241
4177
36414
4577
4445
4477
4744
4138
2645
1877
7713
7741
an4a
4142
40786
1077
4324
09177
n3a1
3Inzz
7730
3277
77@5
4177
7741
4477
3na4
4278
0375
4477
314K
5124
4651
4047
4an77
8177
77@y
N176
7402
a877
7701
1463
6314
azza
7097
4543
6151
4177
ARAR

fanga
anga
aaaa
7741

4543
7476
3634
3747

AYED
SAY,

5177
2651
4136
2244
4177
3641
4577
4145
4477
4044
4136
2645
1877
771@
7744
0044
4142
4876
1077
4324
3177
3301
30877
773@
3nz7
7706
4177
774y
4477
3p44
4276
n3ze
4477
3146
5121%
4651
4049
40477
”177
7731
2176
7402
2677
77%1
1463
6314
a77¢
7007
4543
6151
4177
090

anop
7741

4543
7476
3634
3747

/253U

/261y

/2734
L /303X

/313y

13217

17332/
F343BACKSLASH I
NOT USED

!NOT USED
/3511

/LODES 36:ALT,
/1 ':'CR

/>

//\.T, BACKSLASH
/1{1BOUT, TAB

:

i

GNORED ON INPUT

37:RUBOUT NOT DISPL



1742
17414
1742
1743
1744
1745
1744

1747
175
1751
1752
1753
1754
1755
1756
1757
17860
1761
1762
1763
1764
1765
1765
1787
1770
1774
1772
1773
1774
1775
1778
1777
2009
2¢0y
2212
20a3
20004
2738
2006
2an7
2212
2211
2612
2013
2514
2015
2716
2017
20029
2n21
2n22
2023
2024
2r25
2026
2p27
2r3g
20031
2032
2733
2134
2235

1416
1417
1427
1421
1422
1423

1424
1425
1426
1427
1432
1431
1432
1433

1434
1435
1436
1437
1447
1441
1442
1443
1444
1445
1445
1447
1454
1451
1452
1453
1454
1455
1456
1457
1462
1461
1462
1463
1464
1465
14686
1467
1472
1471
1472
1473
1474
1475
1476
1477
1500
1501
1522
1533
1594
1525

15986
1527
1514

@ae9a2
nraa
7500
anaa
7000
A07a

7232
7263
7263
70153
1316
ap00
5166
as26

2090
aana
3600
nn4q
4100
An36
2052
AnSn
nan4
n437
2507
anne
2494
0494
anay
azap
nE01
4030
4535
3651
2171
2177
4523
2151
4122
2651
2414
477
5172
P651
1506
4225
4443
6152
5126
2651
5122
3651
2239
#2232
4671
anag

g2
anaa
1212

ED
QAX,

QAU,

anee
aaa0
7500
anne
7002
270

ImMp
JMP
JMP
JIMP
faav

5166
a526

3600
2341
4120
AnN36
2050
ans59
2424
n437
n50¢
ARB6
2424
Q404
anal
pang
7601
4an3a
4536
3651
2191
A177
4523
2151
4122
2651
2414
2477
5172
n651
1506
4225
4443
éase
5126
2651
5122
3651
2299
292¢
4601
2080

- DN
N
pard
N

/47 SPACE
/411!
/423"
/CODES 43:, 44:, 45:LF NOT DISPLAY
GAN+)
GAQ
QAQ
QARFSH

/NOYT USED
/46 &

/CODE 47:TAB NOT DISPLAYED
/NOT USED
/NOT USED
/503 ¢
/512)
/5234
/533+
/54,
/551=
/563,
/75720
/60:0
/6134
/62%2
/76313
/64:4
/6525
/6616
/6737
/73:8
/71:9
/7233
/73143
/CODE 74:<NOT DISPLAYED
/CONSTANT

/NQGT USED
/75:=



2135 1511 1212 1212

237 /CODE 763> NOT DISPLAYED
2042 1512 U716 GQAW, NOP

2741 1513 3506 ADD QAU

2042 1514 4p2n 4020 /17737

204l 151% 2455 24585

2044 /

245 153168 1768 QAF, DSC I

2¢45 1517 6060 AA0D

2047 1528 7131 JUP QAT

254 /

2p51 /END Q+A

2852 /

2253 /

2n54 /

2055 /

2035 /KEYBOARD INPUT ROUTINE

2037 /

2080 QAKRB=6236 /PDP=8 IDT KBD

2061 QATSF=6R41 /TSF

2082 AATLS=6046 /TLS

2063 Y

2064 1521 1202 GETKS8D, (DA

2pE5 1522 0nan )

206886 1523 5643 S5TC QAEXIT+6 /SAVE RETURN

2067 1524 2901 ADD 1 /SAVE XRS 1§ AND 2
2673 1525 564~ STC FAEXIT+3

2071 1526 2002 ADD 2

2p72 1527 5642 STC QAEXIT+S

2273 153n 5636 STC QAEXIT+y

2274 1531 0415 KST /WAS SOMETHING TYPED?
2075 {532 6MQn JMP 3 /N0 EXIT

2076 1533 0502 I0R :
2077 1534 6235 QAKRB /GET TTY CHAR, CLEAR FLAG
2100 1535  1@AD STA I /SAVE IT

2191 1536 AGan  QATY, a

21n2 "1537 1120 ADA 1

2133 1842 7540 -237

2114 1541 Q451 APO /BETWEEN 220 AND 23772
2198 1542 7604 JMP QACNTR /CONTROL CHAR, CHECK FOR CR,LF,TAB
2118 /

21a7 1543 2061 SET 1 1 /ND

2110 1544 1654 NACHAR=1

2111 1545 Ma62 SET I 2

2112 154/ 7770 -7

2113 1547 12ap LDA

2114 155 1536 QATY

2115 1551 1461 SAE T 1

2118 1552 7554 IMP L +2

2117 1553 7635 JMP QAEXIT /ILLEGAL CHAR, DONT ECHO
2120 1554 @222 XS5K I 2 /CHECKED THEM ALL?

2121 1585 7551 JMP =4

2122 /

2123 1556 1128 ADA I

2124 1557 7449 «337

2125 1568 0451 APO /BETWEEN 249 AND 3377
219286 1561 7575 JMP QALESGY /YES, LEGAL CHAR
2127 /

2130 1562 1461 SAE T /N0, CHECK FURTHER,
2131 1563 7572 JMP L +7

2132 1564 1129 LDA I /RUBOUT

2133 1565 0334 334

2134 1566 7644 JMP QATPE /ECHO BACKSL.ASH



2135 1567 1228 LoA I

2136 1570 ap37 37

2137 1971 7637 JMP QAEXIT+2 /LEGAL EXIT
2140 /

2141 1572 1461 SAE 1

2142 1573 7635 IMP QAEXIT /ILLEGAL
2143 /ALT

2144 1574 7637 JMP QAEXIT+2 /EXIT, DONT ECHO
2143 /

2146 1575 1080 QALEGL, LDA

2147 1576 1536 QATY

2153 1577 7644 JMP QATPE /ECHQ CHAR
2151 1622 3535 ADD QATY

2152 1601 158 BCL I /STRIP IT 70 6~BIT
2153 16082 7790 778e

2194 1603 7637 JMP QAEXIT+2

2185 /70 HERE IF CONTROQOL CHAR

2155 1674 1463 GQACNTR, SAE 1

2157 1685 7755 7755

21860 160F 7621 JMP QACKLF

21561 1607  1n29 LDA I /CR

2152 1610  7Br43 43

2163 1611 5836 STC QAEXITe+!

2164 1812 1p2nm LDA 1

2145 1613 0215 215

2158 1614 76414 IMP QATPE

2187 1615 17222 LDA I

2170 1616 @212 212

2171 1617 7644 JMP BATPE

2172 1622 7635 JMP QAEXIT

2173 /

2174 1621 1463 QACKLF, SAE I

2175 1622 7752 7752

2176 1623 7627 JMP L +4

2177 1624 1422 LDA I /\LF

2200 1625 0MQ45 45

2201 1626 7611 JMP QACNTR+S

2232 1627 1460 SAE I

27223 163 7751 7751

2234 1631 7635 JMP QAEXIY /ILLEGAL
2248 1632 19322 LDA 1

2208 133 nad47 47

22¢7 1634 7837 JMP RAEXIT+2 JEXIT, DONT ECHO
2212 /

2211 1635 1229 QAEXIT, LDA I /GET 6=-BlT ASCII
2212 {6368 2840 [

2213 1637 @51 SET I 1 /RESTORE XRS
2214 1640 HAr@p 3]

2215 1641 3462 SET I 2

2214 1642 020 "

2217 1643 6409 JMP /EXIR SOR GETKBD
22219 /S0R TO PRINT C(AC)

22214 1644 050p QATPE, 1I0B

2222 1645 6248 JATLS /PDP=8 IOTY TLS
2223 1646 1702 LDA

2224 1647 @epn a

2225 1652 5654 STC ,+4 /SAVE RETURN

2226 1651 0950a 108

2227 1652 6244 QATSF /WAIT FOR FLAG
2232 1653 7R84 JHP =2

2231 1A54 6700 JMP /JEXIT

2232 /

2233 1655 P243 QACHAR, 243 /HASH



2234 1656 P244 244 /DOLLAR SIGN

2235 1657 B245% 245 /PER CENT
2236 1660 @A247 247 /APOSTROPHE
2237 1661 0320 320 /AT SIGN
2249 1662 0338 336 /JUP ARROW
2241 1663 0337 337 /BACK ARROW
2242 1664 @aoan 40 /RUBOUT
2243 1665 0An36 36 /ALY

2244 /END NF SoR GETKBD

2245

2246

2¢47

2259

2251

2252 REFRESH=QAINIT+53

2253

2254

2255

2256 SEGMNT3J

2257 +103931

226n

2261

2262 /FRAME 1

2263 / MARK12

2264 /THIS PROGRAM WILL FORMAT AND CHECK
2265 /LINC TAPES FOR THE PDP=12
2266

2287 /SELECT OPTION AND PRESS LINE FEED
2273 /0N THE CONSOLE TELETYPE
2271

2272 /SELECT =

2273

2274 / 1 STD LINC FORMAY

2275

2276 / P 129 WORD FORMAY

2277

23392 / B 16A@ SYD BLKS

2321

23m2 /FRAME 2

2323

2304 /MOUNT TAPE T0 BE

2315 /MARKED 0ON THE RIGHT

2348 /REEL OF UNIT 1§

23p7

2312 /PLACE UNIT { IN

2311 /REMOTE WITH

2312 /WRITE ENABLED, THEN

2313

2314 /PRESS THE MARK SWITCH
2315

2315

2317 /FRAME 3

2320

2321 / 500D TAPE

2322

2323 /ALLOW MARKED TAPE TO REWIND
2324 /THEN SELECT OPTION AND TYPE
2325 /LINE FEEDN ON THE TELETYPE
2326

2327 /SELECT =

2339

2331 / 1| MARK ANOTHER TAPE

2332



2333
2334
2335
2336
2337
2349
2341
2342
2343
2344
2345
2346
2347
2352
2351
2352
2352
2352
2352
2352
2352
2353
2353
2354
2354
2354
2354
2354
2354
2354
2354
2354
2354
2354
2354
2334
2354
2354
2354
2354
2354
2354
23354
2354
2355
2355
2355
2355
2385
2355
2355
2355
2355
2355
2355
2355
2355
2355
2355
2355
2355
2356
2356

nngL
agaz
2003
aned
2005

aN06

naaz
ante
a1l
2012
ani3
ael14
aets
2016
anLz
@20
ae21
An22
ar23
1024
2025
an2e
an27
Ar3n
ne3y
AN32

A033
2034
nn3s5
2036
2037
A04e
aa4d
An42
7043
AR44
2045
ne46
anar
AQ5a
na51
a052

Aas53

n649
4¢4n
4015
a122
1340

6162

4310
4310
arag
4p4o
2412
1123
4022
2217
a722
#115
4027
1114
1440
0617
2215
n124
anpy
1604
4ana3
1205

n313
4310
4349
andn
1411
1603
4224
niza
n523
40025
1722
4924
1295
4722
A42a
5561

6243

/ 2 RESTART DIAL

/FRAME 4

/TAPE CHECK FAILED

/SELECT =

/ 1 MARK ANQTHER TAPE

/ 2 RESTART DIAL

Dst,

H

N

H

TEXT ZF MARK 12

THIS PROGRAM WILL FORMAT AND CHECK

LINC TAPES FOR THE PDP=12



2387
2357
2357
2357
2357
2357
2357
2357
2357
2357
2357
23587
2357
2357
2357
2357
2357
2357
2357
2357
2360
2360
2360
2369
2369
2369
2369
2360
2360
2369
2360
2360
2368
2360
2369
2360
2361
2361
2362
2352
2362
2362
2362
2362
2362
23863
2383
2364
2364
2364
2364
2364
2364
2364
2364
2364
2364
2364
2364
2365
2365
2366
2366

An54
2055
ne56
7057
a060
2261
np62
2n63
nn64
2065
pa66
ag67
2070
20714
gaz2
ner3
an74
nars
2076

nazr7
pioe
0101
nLe2
aLe3
n104
21@3
2106
aie7
pitio
R
7112
2113
a114
#0115

2116

a117
f129
a121
72122
2123
0124

2125

2126
ny27
2130
9131
Bi3d2
2133
8134
2135
2136
2137
P14

a141

9142
143

1043
10492
4049
4923
a514
2583
244p
1722
2411
1716
4001
1604
4022
2285
2323
4214
1116
2542
p605

A504
4312
4049
4249
1716
4924
1205
4203
1718
2317
1405
4024
3514
7524
31202

2543

4743
2623
2514
2583
2440
4274

6143

4243
2640
49614
4040
2324
8440
141
1623
4006
1722
1501

2443

2643
2649

H SELECT OPTION AND PRESS LINE FEED
H ON THE CONSOLE TELETYPE

FSELECT «1

F 1 STD LINC FORMAT

F



23656
2366
2366
2366
2366
2366
2366
2366
2366
2366
2367
2367
2373
2370
2370
2379
2379
2372
2370
2373
2379
23749
2379
2371
2371
2371
2372
2373
2374
2375
2375
2375
2375
2375
2375
2375
2375
2375
2375
2376
2376
2376
23745
2376
2376
2376
2376
2376
2376
2376
2376
2377
2377
2377
2377
2377
2377
2377
2377
2377
2377
2400
24020

n144
2145
0146
8147
2152
2151
n152
2153
2154

0155

2156
8157
7160
a6y
0162
9163
2164
2165
166
B167

2172
6171

2172
2173
174
2175
8176
n177
n2ea
a2n
202

n203
7204
n205
0296
n207
n219
p21t
7212
n213
n214
n215

8216
@217
n220
#2219
@222
n223
na2z24
3225
2226

2227

4p29
4040
6162
7140
2717
2294
4076
1722
1501

2443

2643
2640
4202
4040
70714
6640
2324
@44p
4092
1413

2343
J4ge

4306
4015
1725
1624
49224
2120
a540
2417
4002

n543
2649
1501
2213
2504
4017
164n
2410
2540
22114
2712

2443
0640
2295
2514
4217
B640n
2516
1124
4061

5643

F P 129 WORD FORMAT

F

F B 896 STD BLKS

0z

ns2a, TEXT 2

F MOUNT TAPE TO BE

F MARKED ON THE RIGHT

F REEL OF UNIT g,
F



2431
2401
2401
2401
2491
24014
24314
2401
2401
2401
24932
2472
2422
24043
2424
2435
2425
2476
2406
2427
2437
2419
2410
2411
2411
2411
2411
2411
2411
2411
2411
2411
2412
2412
2412
2412
2412
2412
2412
2412
2412
2412
2412
2412
2413
2413
2414
2414
2414
2414
2414
2414
2414
2414
2414
2414
2414
2414
2414
2415
2415
2415
2416

3230
n231
232
2233
1234
7235
1236
1237
p240

n2d4y
nz42

p243
n244
a245
82456

@247
2252
AR5
ned2
2283
n254
2255
7256

pes7
az26n
2261
g262
3263
n264
3265
2266
n267
P27
n271

2272

7273
2274
2275
n276
a277
23008
n3At
2302
a3a3
n304
n385
n306

n3az
p3ie

n643
n64p
2014
2123
@s54p
2516
1124
4061
an1y

1643
3apa

4349
43472
4343
4342

4342
4326
4022
2515
1724
3549
27114
2410

4043
7640
2722
1124
as4n
2516
2102
1405
#3454
4024
12n5

1643

2640
4326
4220
2225
2323
4924
1005
4015
ni22
13492
2327
1124

2310
4334

F PLACE UNIT { 1IN

0z
DS2B, TEXT

F REMOTE WITH

F WRITE ENABLED, THEN
F

F PRESS THE MARK SWITCH

0z



2417
2422
2421
2421
2421
2421
2421
2421
2421
2421
2422
2422
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2423
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2424
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2425
2426

2311
n3t12
2313
A314
#3186
n316
2317

2328

7321
2322
2323
n324
7325
2326
9327
8339
2331
2332
2333
2334
1335
n336
n337
2340

n341
1342
n3a3
2344
0348
%346
2347
3350
2351
2352
2353
n354
A355
2356
92357
n36n

@361
n362
7363
N364
a365
2366
n3n7
a37a
n371
1372
a373
n37a
2375
n376
0377

7400

2643
n640
4040
2717
1704
42324
a12q

7543

7643
1042
4040
214
1417
2742
1501
2213
72504
4924
2120
25492
2417
4922
0527
1115

7443
1242
4040
2419
9516
4023
8514
7503
2440
1720
2411}
1716
4201
1604
4224
3122

2543
{040
4049
1411
1605
4006
@as5as5
n44a
1716
4024
iees
4224
2514
0524
3120

8543

Ds3,

F

H

H

H

TEXT ZF

GOOD TAPE

ALLOW MARKED TAPE TO REWIND

THEN SELECT QPTION AND TYPE

LINE FEED ON THE TELEYYPE



2426
2427
2427
2427
2427
2427
2427
2427
2430
2432
2431
2431
2431
2431
2431
2431
2431
2431
2431
2431
2431
2431
2432
2432
2433
2433
2433
2433
2433
2433
2433
2433
2433
2434
2434
2434
2435
2436
2437
2440
2440
2440
2442
2449
2442
2447
2440
2449
2447
2442

2444
2441
2442
2442
2443
2443
2444
2444
2444
2444
2444
2444

a401
2402
0403
n4n4
p405
3406

n4an7

a41a
ma11
7412
2413
2414
2415
2416
A417
n422
4214
422

7423

2424
0425
2426
a427
n430
3431
A432
8433

n434
2435

n643
ne23
n514
ASHI
2443
4n74

6143

#643
B647
6140
1521
2213
42014
1617
2410
8522
4824
n12p

A543

2643
9642
6242
2205
2324
0122
2449
na1y

n114
4334

n643
A643
AR4D
2404
2005
4993
1005
A313
4005
7111
1405

7443
0643
0643
7643
7623
P514

v523
244n

FSELECT «i

F

F 1 MARK ANDTHER TAPE

F

F 2 RESTART DIAL

07

NS4, TEXT ZF

F TAPE CHECK FAILED

FSELECT <1



2445 A461 7461

2445 F
2446 1462 4306
2446 m463 4306
2446 m464 4061
2446 w465 4915
24495 9466 Q122
2448 n467 1347
2446 @47a Q118
2446 nd471 1724
2446 a472 10@5
2446 n473 2240
2446 “474 2401
2446 F 1 MARK ANOTHER TAPE
2447 naz7s  20e5
2447 F
2450 n476 43p%
24502 0477 4306
2450 asng 4082
2452 N33y 4049
2453 a5m2 2285
2452 n5e3 2324
24549 a5aa 0122
2452 n595 2440
2452 n506 @411
2459 F 2 RESTART DIAL
2451 n5a7 2114
2451 F
2452 aS1e 43as
2452 2511 4334
2452 0Z
2453

2454



4 GTAR
BKBN&
AKBNS
BLKCNT
BLKLPY
BLKLP2
BLACK
BTEST
31T4AB
CFRLK
CHECK
COUNTA
COUNTB
DLAOP
DSPY
nsP2
DSP3
DSP3IR
DSt
bs2a
Ds28
Ds3
0s4

DT
FALK
FRSTGO
GETKBD
HERE
KBtL.OCK
KB1TASB
KHERE
KIEM
KII™
KWAIT
KWAITY
KWMKD
KWMKXWD
KWRTAP
K16
K202
K552
K7764
LTAPE
MARKSW
NMKSY
GNMARK
PONMAR
PTAPE
PLRTAP
QAR
QACA
QACHAR
GACKLF
QACNTR
SAD
NAE
BAEXIT
QOAF
QAG
QAH
Qal
QGAINIT

4474
4473
4344
4426
4443
44072
4677
4472
466h
4635
446%
4466
4737
4929
4104
4202
4215
/2014
6172
6243
6311
6436
2009
4343
4607
5521
4264
4352
4519
435
4345
4346
4514
4347
4353
4512
4191
4506
4351
4513
a5p7
404y
4144
4137
4102
4534
4261
4535
5204
501%
5655
5621
5604
5026
5452
5635
55168
5062
5114
5131
500



GAJ 5136

BrK 5325
CAKRB 60356
AL 5175
QALEGL 5575
GaM 5101
QAN 5223
Qan 5231
JAP 5242
QA9 5263
QARFSH 5853
QAT 5272
OATLS 6246
QATPE 5644
GATSF 674y
QATY 5535
QAU 5526
QAv 5316
QAW 5542
QAX 5424
Qay 5412
QAZ 531y

RELRND 4729
REFRES 1M53
RERROR 4747
RET2 4154
RLDOP 4714
STNIAL 4016
TEMPA 4457
WATTY 4699
WBLKND 4664
HLOOP 4654
WMONT 4634
WMCODE 4626
WMKWD 4620
WFPLOOP 4272
WRTAP 423%












