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ABSTRACT

The DECTAPE FORMAT GENERATOR FOR PDP-9/15 is a program to allow
the creation of mark and timing tracks, block numbers, and an
initial data pattern on a reel of virgin DECtape. Any block
size greater than 4 and divisible by 2 (up to 6866) may be
specified. Any number of blocks greater than 1 may be specified
as long as there is sufficient room on tape. Normally, standard
format is written on tape (256 words per block, 578 blocks,
numbered 000000 to 001101 (octal). All communication between
the operator and the computer is done via the Teletype.

PRELIMINARY REQUIREMENTS

Storage

This program uses all of 8K memory for program or as a buffer
area to contain information written on a read from DECtape,
if non-standard format is specified. Otherwise, only 4K of
memory is used to store and run the program.

Equipment

Requires standard PDP-9 or 15 computer with TCO02-TC15 DECtape
Control Unit and at least one §US5/M56 DECtape Transport.

LOADING PROCEDURE

The program is loaded from paper tape using the Macro-D~
tape loading procedure.

. Place tape in reader with blank tape over‘f?e read diodes.
. Set the ADDRESS Switches to .177¢0.

Depress I/0 RESET; set BANK MODE to a 1 (PDP-15)

Depress READ IN key.

Program will load and start itself.

U W N

STARTING PROCEDURE

The program, when loaded as discussed in section 3 is self-starting.

However, if it is desired to restart the program, set 00100 in
the ADDRESS switches, depress STOP, I/0 RESET, then START.

OPERATING PROCEDURE

Upon starting, the program will type out its name:
DECTAPE FORMAT GENERATOR - PDP-9, TCO02, TUS5

Then it will start to interrogate the operator to ascertain his
desires.



a. The first question asked the operator is to allow him
to indicate on which transport he desires to mark tapes:

MARK TAPE ON UNIT

He responds by typing the decimal number (digit) of the
proper transport and then any non-numerical character.

b. The second question determines whether standard or
non-standard format is to be written:

DO YOU DESIRE STANDARD FORMAT (256 WORDS, 578 BLOCKS)?
(TYPE Y-YES, N-NO)

If standard format is to be written, the operator types Y;
if non-standard format, he types N.

c. Typing N in step b or f causes .,a series of questions
to be asked to determine proper block size quantity:

HOW MANY BLOCKS?
HOW MANY DATA WORDS?

Checks are made to assure that the answers provided are
legitimate:

NUMBER OF BLOCKS MUST BE 2 OR MORE.

BLOCK FORMAT REQUIRES 4 OR MORE DATA WORDS.
NUMBER OF DATA WORDS MUST BE EVEN.

TAPE IS NOT LONG ENOUGH.

8K OF MEMORY CAN'T CONTAIN THIS SIZE BLOCK.

d. The program will then type out operating instructions to
allow the operator to ready the unit to mark tape:*

SET SWITCH LABLED WRTM-NORMAL-RDMK TO WRTM AND ENABLE.
WRITE ON SPECIFIED UNIT THEN STRIKE A KEY ON THE
KEYBOARD.

AFTER MOUNTING A VIRGIN TAPE AND TAKING 2 WRAPS ON
TAKEUP REEL. '

A check is made to assure that the directions have been
properly followed and, if not, an error message is typed out:

SELECT ERROR, CHECK FOR THESE CONDITIONS:

WRITE NOT ENABLED

NON EXISTENT UNIT

MULTIPLY EXISTENT UNIT

SWITCH NOT IN WRTM POSITION .

* This printout may be suppressed by setting AC switch 0 to 1 (up)



After making one pass down the tape to write the mark track,
further .nstructions are typed to the operator:*

SET SWITCH LABLED WRTM-NORMAL-RDMK TO NORMAL, THEN
STRIFKE A KEY ON THE KEYBOARD.

If the tape has run off the reel, it should be remounted
before the key is struck.

Three more passes will be made on the tape to complete the
marking and vigin pattern procedure, after which time the
end of the tape will be allowed to run off the takeup reel
and the format of the tape will be typed out:

DONE! TAPE HAS MMMMMM BLOCKS (OCT) EACH NNNNNN WORDS
(OCT) LONG

The operator will then be asked if he wishes to mark another
tape to this format:

DO YOU DESIRE TO MARK ANOTHER TAPE TO THIS FORMAT
(TYPE Y-YES N-NO)?

If the operator types Y the program returns to step 4,
if he types N the prograxr returns to step c.

5.1 Details of Operation

a.
b.

First the name of the program is printed on the teleprinter.
The operator is asked to indicate the number of the transport
to be used to mark tape. This number is checked to make sure
that it is between 1 and 8. It is then moved into the

proper bit position for combination into control words for
the DECtape control. ,

The operator is asked if standard format is desired. If it is,
the program proceeds to step f£f. 1If standard format is not
desired, the program proceeds to step d.

The operator is asked to type in the number of blocks to be
written on tape. A check is made that at least 2 were
specified.

The operator is asked tc type in the number of data words

per block. The number is checked to make sure it is at

least 4. It is then checked to make sure it is even, then
that it is not too large (attempt to overflow 8K of memory).
Then check is performed to make sure that the number of marks
required to be written on tape (number of blocks times number
of data words+10, plus expand codes, plus end zones) is not
too large. The program then goes to step g.

Constants are then set up for the number of blocks and

data words (standard format).

Unless suppressed by ACS 0=1, operating instructions are
printed on the teleprinter to instruct him as to what he
should do after which time checks are made to assure that

he has done as instructed.

* This printout may be suppressed by setting AC switch 0 to 1 (up).

ke ]



m.

n.

o.

The DECtape control is then instructed to Write Timing and Mark
Track and word count and current address are initialized so
that 8192 reverse end zones are written on tape. Word count
and current address are again initialized, this time for 199
_expand codes.

Word count and current address are agaln initialized after
which time the buffer area of memory is filled with the mark
track pattern for one block of tape. This pattern consists

of l ‘expand code, 1 forward block mark 1 reverse guard

4 lock, (N-4) data marks, 4 prefinal, 1 guard, 1 reverse block
nark, and 1l expand code. This pattern is written on tape

for as many times as the number of blocks specified.

After initializing word ‘count and current address, 199 expand
codes, then 8192 forward end zones are written on tape. After
this is completed the transport is stopped.

Unless suppressed by ACS 0=1, the operator is told to set the
switch on the maintenance control panel back to NORMAL after
which time a check is made to make sure this is done.

The DECtape control is then put in Search Continuous Reverse
and is caused to search backwards 2 blocks. It is then put in
Write All Continuous (forward) and the complement ebverse

of the last block number on tape is written into every mark
until the tape unit shuts down in end zone. The DECtape
control is then put in Search Normal Reverse until the first
reverse block mark is found at which time it is ‘put in

Write All Continuous (reverse) and all the blocks are

written to contain their block numbers (both forward and
reverse) and a properly checksummed data pattern, all of
which is generated and stored in memory. This is done

until the tape unit shuts down in reverse end zone (beginning
of tape).

The DECtape control is then put in Search Normal (forward)
and the block numbers for all blocks are checked in the
forward direction. Upon encountering the last block number,
the control is put in Write All Continuous (forward) and the
last block is re-patterned in the forward direction. The
program then waits for the tape unit to shut down in end
zone.

The reverse block numbers and data pattern are then checked
in the reverse direction by alternating the DECtape control
between Search Normal (reverse) to pick up block numbers,

and Read Normal (reverse) to read the data pattern. After
all blocks have been checked, the reel of DECtape is allowed
to run off its end.

The operator is then informed via the teleprinter of the format
written on tape (number of blocks and data words) after which
time he is asked if he wishes to mark tape to the same
format. If he answers "Yes", the program proceeds to step g.
If he answers "No", the program proceeds to step c.



6.4

ERRORS

Error Messages

Most error message prints are due to operator error, either in
typing in information or status conditions of the DECtape
control or tape drive. These are discussed in the appropriate
paragraph in section 4. The errors discussed in this section
pertain to program-or hardware problems.

Unexpected Error Flag

If an unexpected error flag (hardware error) occurs, some of
the following typeouts will occur (the header will always be
present):

THE FOLLOWING UNEXPECTED ERRORS WERE ENCOUNTERED:

MARK TRACK ERROR
END ZONE ERROR
SELECT ERROR
PARITY ERROR
TIMING ERROR

These errors are non-recoverable. The program must be restarted
at 00100 to resume marking tapes.

Too Many Blocks Written

If for some unknown reason the number of blocks specified to be
written on tape does not agree with the number of blocks actually
written on tape (and is less) the following error typeout will
occur:

TO MANY BLOCKS WRITTEN, PROGRAM ERROR - RELOAD

This error is non-recoverable. To resume marking tapes, load
program into computer as in section 3.

Wrong Block Number

If during the check of block numbers, the sequence of numbers is
unexpectedly broken, the following error typeout will occur:

BLOCK NUMBER SEQUENCE BROKEN

The program will attempt to recover from this error by rewriting
the block numbers and virgin data pattern. If this error occurs
again, the program should be reloaded into memory as in section 3,
or a DECtape maintenance diagnostic should be run on the DECtape
transport and control.
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poLen
zpipo
20101
po122
201023
Qeie4e
720103
20106
paie?
00119
20111
20112
20113
20114
00115
28116
o117
2042¢
80121
20122
p0123
20124
00125
P0126
20427
00132
22131
8132
28133
20434
20435
20436
ne137
20140
20141
70142
22143
20144
20145
20146
P0147
78152
20151
22152
20153
78154
20155
202156
20157
20162
70161

FORMAT

7287734
121174
761276
101144
761326
121144
702312
181227
7424481
342420
749180
601272
202461
745202
491272
742020
742020
742461
191174
761348
184144
121202
542462
600223
542431
600135
760277
121166
6098122
101174
761427
101144
191227
7242497
347457
743120
6pRLST
762306
101144
6P7136
1£1174
761420
191144
121227
“42416
342432
747124
622163
761433
101144

FGRMAY

JTIT
, ABS

LE FORMAT

JDECTARE FORMAT GENERATUR = PDP=9 TC22 TUSS

/TAPE

BEGIN

TMESSJ

TMESS4

TMESSS

TMESSS

L0C
LEM
JMS
LAW
JMS
LAW
JMS
KRB
JMS
DAC
TAD
SMA
JMP
LAC

123

CRLF
MESS1
MESAGE
MESS2
MESAGE

/TYPE CR, LF
/TYPEOUT FIRST MESSAGE
JTYPE OUT SECOND MESSAGE

/CLEAR KEYBOARD FLAG

pBCv
UNITY
M9

460 10 DEC TO Brn ROUTINE
JRETURN WITH UNIT NUMBER

/15 17 LESS THAN 92

OVER
UNTT

/JND

SNAICLL /1S IT Nov 2?

JMP
RIR
RYTR
DAC
JMS
LAW

MS
us
SAD
JMP
SAD
JMP
LAW
JMS
JMP
JMS
LAW
JMS
JMS
DAC
TAD
SMA
JMP
LAW
JMS
JMP
JMS
LAW
JMS
JMS
DAC
T40
SMA
JMP
LAW
JMS

OVER

/NO

/YES, MOVE IT

74 RIGHY

UNTTY
CRLF
MESS3
MESAGE

/AND STORE AWAY
/CRy LF

/TYPL 3RD MESSAGE

GEY /GET CHARACTER KEYED

YYY /WAS [T
STAND

NNN ZWAS Y
TMESS4md
277 /717 WAS
TYPE

TMESS3

CRLF

MESS4
MESAGE

NBCy

BLOCKS
FOURTH®S

v?

/YES

N?

/YES

nE]THER

2TYPE "o®

JAND ASK AGAIN
/CReF

/T1YPE OUT NEXT MESSAGE
/CALL DEC T0 BIN
/STORE NUMBER OF BLOCKS

/MAKE SURE AT LEAST 2 BynCxs

o4
MESS24
MESAGE
TMESS4
CRLF
MESSS
MESAGE
DBCvV
DATAS
MINys4

JNOT 2 OR MORE

/CR,LF

JTYPE OUT NEXT MESSAGE
JCALL DEC Y0 BIn AGAIN
/STORE MUMBER OF DATA WOQRDS

/1S 1T AT LEAST 4

o*4 /YES
MESS6
MESAGE

/NO TYPE OUT ERROR
/MESSAGE ;



PACE 2 FOR AT FORMATY

20162 427151 JMP TMESSS JASK QUESTION AGalw
72163 2722416 LAC NATAS

79164 74722727 RAR

74165 74742 SN§ /1S ~UMBER DIVISIBLE BY 21
20166 607172 JMP 4 /YES

20167 761462 TMESS? AW MESS? /NGO, TYPE OUT
PR177 171144 JMS MESAGE JERROR MESSAGE
20171  6BC1S1 JMP TMESSS JASK AGAIN

pe172 272474 LAC AA

PeL73 744000 cLiL

PP174 342416 TAD DATAS

72175 748420 SN /1S NUMBER OF DATAWORD T00 LARGE?
20176 6202232 JMP +4 /NO

20177 762332 TMESSE LAW MESS25 /YES, TYPE OUTY
09200 121144 JMS MESAGE /ERROR MESSAGE
pP29y 600151 JMP TMESSS /TRY AGAIN

PP202 202416 LAC DATAS /THIS

29283 342456 TAD TEN /LITTLE

gR204 740293 CMA /81T

P0205 342434 TAD ONE

20206 742414 DAC CNTR1 207

20207 754720 cLAICLL /CODING

20218 342407 TAD BLOCKS /MULTIPLIES

pB211 442414 152 CNTRY /BLOCK NUMBER
020212 6882192 JMP ,®2 /TIMES DATA WORDe1f

20213 741422 SéL

p9214 6@0220 JUP 04

20245 342463 TAD MAGCON /ADD THIS T0 (w) MAX NUMBER OF MARKS
20216 740420 SNL /700 MANY?

gR217 690237 JMP NEXT /NOQ

p0222 761574 LAW MESSS /YES, TYPE 0OUY
0221 101144 JMS MESAGE JERROR MESSAGE
P22 688136 JMP TMESSH 760 'WAY BACK
2@223 121174 STAND  JMS CRLF

70224 202411 LAC CONSTI

2p22% 742427 DAC BLOCKS JSET UP BLOCKS
20226 202412 LAC CONST2

7g227 742416 DAC DATAS JAND DATAS

20236 121174 NEXT JMS CRLF

720231 752074 LAS

720232 741123 SPA

72233 #pP236 JMP  ,e3

20234 761521 LAW MESS9

72235 1p1144 JMS MESAGE /TYPE OUT NEXT MESSAGE
20236 702312 KRB /CLEAR KEYBOARD FLAG

ne237  1e12942 JMS GET /wAlT FOR KEY STRIKE

20240 772441 LAC UNIT

20241 242377 XOR WTMT

?0242 242407 XNR STOPGO JFORM UNIT) WTMY, STOP
vp243  7@7545 707545 /CLEAR AND LCAD ™A

sp2aad 744207 NOP JWALT FOR XSA DELAY

70245  740u0E NOP

70246 742@¢aZ NOP

70247 740222 NOP

20259 740622 NOP
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2@251
72252
76253
22254
20255
20255
20257
70267
20261
¢p262

nR263
oB264
no263%
20266
nB267
go27¢7
28271
2e272
70273
20274
20275
20276
0277
70320
03021
po302
20303
20304
2230%
20306
ap3g?
2031
70311
20312
72313
fe314
?2315%
79316
720317
70327
e2321
70322
720323
7?p324
70325
729326
20327
703372
70331
22332
22333
¢p334
20335
78336

FORAT

740227
727561
620243
707572
5p2424
741227
401244
761654
101144
607232

222377

- 242461

727545
762200
740930
222362
742466
202465
240031
200832
740222
600272
787544
7774714
242932
202363
242466
202465
240031
202032
742222
&P2374
707544
202427
7420221
342434
24245¢
742413
222465
T42¢31
42210
272416
342456
743271
342434
42447
A4FPIL
722363
60012
2022364
TeRe¢
222365
"eALLY
222346

FORMAT

FIRSTY

NOP
7807561 /ERRQR ConNDITION? (ELF)
JMP FIRST /N0, PROCEED TO “AIN PROGRAM
707572 /YES, READ STATUS 8
AND MASK?
SNA /SELECT FRROR
JMP ERRQRY /N0
W MESS10 YES
535 MESiéE :TYPE OUT ERRQR MESSAGE
J:g NE?‘E MARK TRACK
¢ W
/ROUTXRELAC WTMY /LOAD AC WlTH WruY FWD GO CONY
XOR UNIT /COMBINE UNIT NUMBER
727545 ,CLEAR AND LOAD "aA"
AW
SAC WC /SET WC 10 = 8192 (DEC)
LAC REVEND
DAC BUFFER /SEY BUFFER TQ ns3n

SECOND

LAC BUFFERed

DAC CA /SET CA T0 "BUFFERe1"

LAC WC /GET WC

SEA /18 17 09

JMP ,eé /NOs RESET CA

707544 /YES, CLEAR DTF (DONE REV,END)

LAW =327 )

DAC WC /SET WC T0 «»199 (DEC)

LAC EXPAND

DAC BUFFER /8EY BUFFER TQ w2dn

LAC BUFFERe}

DAC CA /SET CA TO BUFFERel}

LAC WC /GET WC

SEA /18 17 21

JMP ,=4 /NOs» RESET CA

707%44 /YES, CLEAR DTF (DONE EXPAND)

LAC BLOCKS /GET NUMBER OF BLOCKS
CMA

TAD ONE /TAKE 2'§ COMPLEMENT

DAC SAVEL /SAVE

DAC CNTR /AND STORE IN COUNTER

LAC BUFFER=1
DAC CA /SET CA TO BUFFER=1
DAC 1@ /ALSO 1@

LAC DATAS /GET NUMBER 0OF DaTA WORDS
TAD TENM ~ADD 1€

CMA

TAD ONE ,2'S COMPLEMENT

DAC SAVE /SAVE

DAC WG ~sANU STORE IN WC

LAC EXPAND

nACe 1@ /STURE ExPAND CODE IN ByfFER
LAC MARK

DACe 17 /STORE MaRK

LAC REVGRD

DACe 317 /STORE REVERSE GUARD
LAC L 0CK
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PC337
22347
70341
22342
20343
P0344
02345
10346
7347
20350
20351
22352
70353
20354
22353
20356
20357
78367
20364
20362
20363
20364
2R368
20366
20367
20372
20371
20372
20373
20374
22375
20376
28377
20400
20401
20402
20493
70404
20405
20426
¢o4e7
29410
cesl1
20412
28413
284314
70415
70416
p84a17
02420
7p421
70422
20423
P0424
20425

FORMAT

MY IER
162817
g2
r62¢10c
222416
342432
741227
592356
742003
342434
742414
202367
~62010
442414
500353
20237¢
60012
"eB017
768017
60210
202371
262012
202372
262010
202363
262012
202932
747209
623371
727544
202468
742034
202447
47330
442413
6008371
7774714
"4293¢C
222363
742466
202465
140031
720032
7472073
600477
7¢7544
767227
7429032
222373
*42466
222465
142031
202030
742222
6003421

FORMAT

THIRD

NACa
NAC#
NACe
NAGe
LAC
TAD
SNA
JMP
CMA
TAD
DAC
LAC
DACe
182
JMP
LAC
NDAC»
DAC»

12 /STORE LNCK,

1?2 /REVERSE CHECK,

12 /REVERSE FINAL,

17 sAND REVERSE PREFINAL
NATAS
MINyS4

*10

NE
gNYR1 /SET UP COUNTER FOR Nwé DATA WORDS
DATAM }
12 /STORE Neé4 DATA MARKS
CNTRL
-2
PREFIN
12 /STORE PREFINAL,
12 /FINAL,

DACe 12 /CHECK,

DACe
LAC

1@ /AND REVERSE LOCK
GUARD

DACa 40 /STORE GUARD

LAC

REVMRK

DACe 12 /SYORE REVERSE MARK

LAC
DACe
LAC
SZA
JMP

EXPAND
1@ /STORE EXPAND

we
/HAS WMOLE BLOCK BEEN TRANSFERRED?
.‘2 /NO

707544 /YES, CLEAR OTF (DONE WITH TH]S BLOCK)

LAC
DAC
LAC
OAC
152
JMP
LAW
DAC
LAC
nAC
LAC
DAC
LAC
SBA
JMP
707%
LAW
DAC
LAC
NAC
LAC
DAC
LAC
S2A
JMP

BUFFERe] /AND SET UP FOR BLOCK AGAIN

CA
SAVE
we
CNTR JWRITTEN ALL BLOCKS?
i1 /NO
~307 /YES, SEY UP FOR 199 EXPANDS
wC
EXPAND
BUFFER /SET BUFFER Y0 n25%
BUFFER=1
CA /SET CA
WC /GET WC
/715 1Y 27
=4 /NO¢ RESET CA

44 JYES, CLEAR DTF (DONE EXRAND)
WwC /SET WC 70 =8192(DEC)
END
BUFFER /SET BUFFER TQ w22v
BUFFER»1
CA /SET CA 710 BUFFER=1
WwC /GET WC
/1S 1Y 89
.”‘ /NO
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TPAaz2A
“ed27
10437
72431
78432
20433
20434
70435
T43 5
pe43?
29447
00441
PR4a42
P0443
00444
22445
PR44s
20447
22450
22451

20452
20453
00454
20458
20456
00457
00460
20461
P0462
20463
2p464
20465
20466
20467
22472
20471
2¢472
dC473
00474
20475
20476
20477
20520
78501
70522
28503
70504
22505
ze5p6
rase?
20517
22511
70512

FORMAT

202377
7¢7544
727312
750204
741100
ARN436
761757
121144
101202
202461
707545
74200¢
748000
742000
74208083
740009
740822
727561
7431008
630438

202376
242461
707545
202464
240031
777776
74023¢
200030
7412082
600467
727561
600463
602452
222375
242461
727545
140237
752471
342407
742452
121115
242451
742466
202465
42331
727561
607521
727572
522423
74122¢
601244
202376
242472

FORMAT

T™ES11

LAC wTMY JYES, THEN

727544 /STOP TAPE

KRB JCLELR KEYHOARD OF EXTRA-ECUS CHARACTERS
LAS

SPA

JMP  ,e3

LAW MESS11

JMS MESAGE /1YPE OUT NEXT MESSAGE
JMS GET /WAIY FOR A KEY TQ BE STRUCK

LAC UNITY

727545 /CLEAR AND LOAD "A™ WITH MOVE
NOP /WAIT FOR XSA DELAY

NOP

NOP

NOP

NQP

NOP

707564 /ERROR FLAG?

SKP /NO

JMP TMES11 JYES, TYPE MESSAGE AGAIN

ROUTINE 70 WRITE LASY BLOCK NUMBER IN REVERSE MARK
;vwgglALL BLOCK MARKS AND A VIRGIN PATTERN In REVERSE DIRECTION

FOURTH

LAC RESERC JLOAD AC WITH SEARCH, CONTINUOUS GO, REVERSE
XOR UNITY JCOMBINE WITH UNIT NUMBER

707545 ,CLEAR AND LOAD "aA"

LAC BUFFER=E )

DAC CA /SET CA 0 BUFFER

LAW =2 ‘

pAC WC /SET WC v0 -2

LAC wC

SNA /WAIT FOR WC s P

JMP o4

727561 /ERROR FLAG?

JMP o4 /NO

JMP FOURTH JYES) SYARY AGAIN

LAC FWDwWAC /JLOAD AC W]TH WRITE alLL, FWO, GO, CONT,
XOR UNTY /COMBINE WITH UNIT NUMBER

707545 /CLEAR AND LOAD "A"
NEM WC /ZERD WC

CLAICMA

TAD 8L0CXS /COMPUTE LASY BLOCK NUMBER
OAC SAVED

JYS CALQLS /FIND COMPLEMENT OVBERSE
DAC SAVE2

0AC BUFFER /STORE IN BUFFER

LAC BUFFERw1
DAC CA /SET CaA 10 BUFFER=Y
727561 /AAlT FOR ERROR FLAG

JMP =3

787572 /READ STATUS "B"

AND MASKI

SNA /END BONg?

JMP ERRQR1 /INO

LAC RESERC JYES, LOAD SEARCH REV GO CONTINUOUS
X0OR NQRCON JMAKE NORMAL
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2513
70514
79515
0516
22517
20520
pes521
20522
pe523
ngS24
7R52%
Ap526
20527
29530
20531
20532
20533
28534
2053%
20536
20537
29540
20544
20542
02%43
20544
20545
n0S546
20547
205592
720591
79552
79553
720554
20555
aP556
20557
20560
78561
20562
20563
28564
20565
20566
70567
20872
22571
2e572
22573
20574
20%75
78576
20577
720622
20601

FORMAT

242461
707545
202464
243031
727641
$En517
727552
502443
707544
292401
707544
202465
7402010
342460
240031
202447
34246462
7240030
168010
7508023
342407
760018
202416
342457
740003
ra2414
167E102
442414
600545
75080203
260017
167212
160812
20245}
26081¢
7528201
260012
22245¢
242413
758001
349217
142435
2800380
74120¢
682573
727561
6072568
671244
727544
222445
242831
2p2447
54N 3P
752401
342452

FCRMAT

HAEREY

XOR UNIT JCOMRINE WITH UNIT
707545 /CLEAR AMD LOAD "A"
LAC RUFFERmZ
DAC €A /SET CA 10 BUFFER
727641
JMP =1 /WAIT FOR DTF
707552 /READ "Av
AND POINT®3
707544 /CLEAR FUNCTION B]TS
LAC WAC /L0AD AC WITH WRITE ALL CONT
727544 /TRANSFER INTO "A"
LAC BUFFERw} _
DAC 12 /SET UP 10
TAD YHREE
DAC CA /AND CA
LAC SAVE
TAD THREE
DAC WC /SET WC YO 2 LESS THAN usUaAL
pEMe 10 /SET UP EXPAND
S8 s
DACe 10 /SETUP BLOCK NUMBER INTQ BUFFERet
LAC DAYAS
TAD TWO
CMA
DAC CNTR} /SET UP COUNTER FOR # OF 'S
pDZMe 18 /(DATA WORDSe3) IN MEMORY
182 CNTRY /AND THEN STORE IN BUFFER
N Y
CLAICMA
DACe 12 ¢/SET UP REVERSE CHECKSUM
pEMe 10 /SET UP LQCK
pDZMs 12 /SET UP REVERSE GUARD
LAC SAVE?
DACe 12 /STORE CoMP, OBVERSE IN BLOCK MARK
CLAICMA
DACe 18 /SETUP EXPAND
LAC SAVE1L
DAC CNTR JSET UP BLOCKS COUNTER
CLAICMA
A 2 .
EA% %NYR /JSET UP PNTR FOR BLOCK NUMBER
LAC wC /WAJT FOR BLOCK TO FINISH
SNA
JUP ¢4
727561
JMP =4
JMP ERROR1
707544 ,CLEAR DTF
LAC PUFFERw1
DAC CA /SETUP C»
LAC SAVE
DAC wC /AND WC
CLAICMA
TAD SAVE3 JCOMPUTE NUMBER oF CURRENT BLOCK



FORVAT

142452
~42467
121115
624735
442413
AP2545
272422
777544
7275%2
502443
707544
202423
787544
2C2464
240033
707671
741022
601106
707%61
6090621
787572
502423
741200
601044

202452
242413
142417
202403
242400
242461
737545
202464
740031
1428382
7C762%
622644
7275%4
222466
542417
741009
601112
442417
442413
607644
7275%2
522443
7907544
2224714
727544
202455
49012
342467
"42N3Y

FORMAT

DAC SBVE3

nAC BUFFER+1 /AND STORE [N AppPROPRIATE PLACE
JMS CALGLS /FNR» COMPLEMENT OBVERSE

DACs PANTR JAND STORE IT

182 CNTR JHAVE ALL BLOCKS BEEN PATTERNED?
JMP WERE1 /NO

LAC NORCOW

727544 /CLEAR CONTINUOUS

787552 /READ “Aw

AND POINTe3

727544 /CLEAR FUNCTION REGISTER
LAC SERNOM JLOAD AC WITH SEARCH NORMAL
757544  /XOR INTH "AY

LAC BUFFERnZ

DAC CA /SET UP CA

787681 /SKIP IF BLOCK MARK FOUND
SKP /NO DTF, CHECK ERROR FLAG
JMP ERROR2 /0TF, ERRQR

787561 /SKIP ON ERROR FLAG

JMP e /NO FLAGS) CHECK ALL AGAIN
707%72 /READ STATUS "BY

AND MASKY
SNA /1S DECTAPE IN END ZONE?
JMP ERRQRY /NO, ERROR

JROUTINE TO CHECK FORWARD BLOCK MARKS AND
/REWRITE LAST BLOCK

FIFTH

HERE?2

LAC SAVE1L

DAC CNTR /SET COUNTER TO » NUMBER OF BLOCKS
DEM EXPECT /ZERD EXPECTED 8LOCK NUMBER

LAC SERNOM JLOAD AC WITH SEARCH NORMAL

XOR STOPGO /%XOR 60

X0R UNTT JCOMBINE WITH UNIT

707545 /GLEAR AND LOQAD "A"
LAC BUFFERe2

DAC CA /SET UP cA

DM WC /AND WC

797624 /WAIlT FOR DTF

JUP i

707584 /CLEAR IT

LAC BUFFER /GET BLOCK NUMBER

SAD EXPECT /JCOMPARE AGAINST EXPECTED
SKP /0K

JMP ERRQRJ /ERROR

1S2 EXPECY J/SET UP EXPECT FnR NEXT
1SZ CNTR JWILL THERE BE A NEXT?
JMP HERE2 JYES

707552 /NOs READ "AM

AND POINT#3

727544 /CLEAR FUNCTION BITS

LAC WAC /LOAD AC wITH WRITE ALL ZONY
727544 /TRA.SFER JNTO "AW

LAC BUFFER=1

DAC 1@ /SET UP 49

TAD THWREE

NAC CA /AND CA



PAGE
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70667
ree7n
P71
70672
no673
20674
22675
72676
20677
2070¢
720701
20702
7e7e3
70704
aB79%
na7¢s
20707
707102
28711
20742
20713
29714
ce718
70716
08717
ee720
28721
a@722
pR723
70724
20725
en726
20727
28730
20731
8732
720733

zZ2734
20735
208736
78737
28742
20744
28742
z@743
20744
20745
£2746
29747
22757
78753
20752
22753
20754

FOR“AT

272447
34245
47237
168247
75¢R21
342427
262012
222416
342457
749204
n42414
750221
60240
442414
600723
167012
ne0R12
260012
342497
121115
760210
162010
200232
741222
600723
787561
602715
621044
707552
502443
727554
707864
8p8726
787572
502423
7412072
Ap1244

759201
2424727
"42417
202461
242407
242424
727545
727552
502443
727544
222473
727544
222464
744039
727673
Q2752
202466

FOQRAT

SIXTH

LAC SAVE

TAD THREE

2AC WC  /SET UP uC

nZMe 1€ /SET UP gXPA~D (NOT NEEDED)
CLAICMA :

TAD BLOCKS

NACe 12 /SET UP FORWARD BLOCK MARK
LAC PATAS

TAD TWO

CMA

DAC CNTR1 JSET UP COUNTER FOR # OF 1°'S
CLAICMA /(DATAWORDS¢3) IN MEMORY
DACe 10 /AND THEN STORE IN BUFFER
1S2 CNTRY

JMP =2

D2Me 12 /SET UP CWECKSUM

DACe 10 /REVERSE LOCK

DACs 12 /GUARD

TAD BLOCKS

JMS CALQLS /FORM COMP, OBVERSE
DACe 10 /STORE IN REV, MARK

DEMa L0 /SET UP EXPAND

LAC WC /WAlT FOR BLOCK YO BE WRITYEN
SNA

JMP ¢4

787563

JMP =4

JMP ERROQRY

787552 /READ YAn

AND POINT#3

707554 /CLEAR FUNCTION REGISTER
787864 /WAlT FOR ERROR FLAG

JMP =i
787572 /READ STATUS "B"
AND MASKY
SNA /15 DECTAPE IN END ZONE?
JMP ERRQRY /NO, ERROR
/ROUTINE TO CHECK REVERSE B|,OCK MARK AND READ DATA BACKWARDS
CLAICMA
TAD BLOCKS JCREATE HIGHESY 8L0Cx NUMBER
NAC EXPECT /AND STORE 1IN ExptcC?
LAC UNIT /FORM™ WORD
XO0R STOPGO /70 SELECT UNIT
X0R MASK2 /AND GO REVERSE

HEREJ

727545 /CLEAR AND LOAD "A"
787852 /READ "Av

AND POINT#3

727544 /CLEAR FUNCTION REGISTER
LAC SERNOM /LOAD AC WITH SEaRCH NORMAL
727544 /XOR INTQ "“A"

LAC BUFFER=Z

DAC CA /SET UP caA

707631 /WAlT FORr DYF

JMP =1

LAC BUFFER /GET BLOCK NUMBER
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?875%
70756
29757
22767
720761
28762
20763
28764
20765
28766
2767
en77@
00771
2772
22773
20774
@775
28776
20777
21092
21003
21082
21083
21004
21205
1006

21007
71810
g1e1
21012
21013
21014
21815
21216
21017
p1p20
21021
71022
21023
21024
71225
21026
21227
P13
21231
710232
21233
71234
71235
71236
71237
71040
71741
71742

FORMAT

42417
741800
6311172
727552
BP2443
727544
202374
7¢7%44
202465
"app 34
142232
7276021
60R772
707561
741800
601244
7520014
342417
242417
742004
752200
608743
202461
740803
502445
727545

762212
101144
202407
101227
202461
242424
707545
762242
121166
762221
101144
222416
1212¢7
762247
191166
762232
121144
762243
171144
707312
1212722
542462
622237
542431
602122
767277
121166
121174

FORMAT

SAD EXPECT JCOMPARE AGAINST EXPECTED
SKP /SAME ALl 0K
JMP ERROK3 /DIFFERENTY ERRNR

7907%52 /READ "An

AND PQINT*3

787544 /CLEAR FUNCTION REGISTER

LAC REDNOM JLOAD AC WITW READ NDRMAL
707544 /XOR [NTO "A"

LAC BUFFERel

DAC CA /SET UP CcA

DEM WC /ZERO WC

707681 /DECTAPE FLAG?

JMP =1 /NO

787561 /ERRQR FLAG?

SKP /NDs ALL OK

JMP ERRORY /YES, ERRQR
CLAICMA /DECREMEMTY EXPECY

TAD EXPECT

DAC EXPECY

CMA

SEAICLA /HAS EXPECT GONE 710 =027
JMP HEREJ JNO, REPEAT FOR NEXT BLOCK
LAC UN]TY /YES

CMA

AND POINT#S
707%45 /DESELECT UNIT

/ROUTINE TO INQUIRE OF OPERATORS INTENTIONS

LASTY

TMES23

LAW MESS20

JMS MESAGE /TYPE QUY MESSAGE
LAC BLOCKS

JMS TYPOUT /TYPE OUT NUMBER OF BLOCKS
LAC UNIT

XOR MASK?2

787545 /STOP DRIVE

LAW 2402

JMS TYPE

LAW MESS23

JMS MESAGE /TYPE OUT MESSAGE
LAC DATAS

JMS TYPOUY /TYPE OUT NUMBER OF DATA WORDS

LAW 240

JMS TYPE

LAW MESS22

JMS MESAGE /TYPE OUT MESSAGE
LAW MESS23

JMS MESAGE /TYPE OUT MESSAGE
KRB

JMS GEY /GET TYPED CWARACTER

SAD YYY /WAS IT v

JMP NEXT /YES

SAD NNM /NU» WAS [T N

JMP TMESS3 /YES

LAW 277 /NO

JMS TYPE /TYPE ()

JMS CRLF /CR=LF



PAGE 10 FOR™AY FORMAT

71043 42123, JMP TMES23 JTRY AGAIN
JUNEXPECTED ERROR FLAG TYRE 0UT ROQUTINE

1V 44 7622%2 ERRORL LAW MESS12

71745 121144 JMS MESAGE J1YPE OUT MESSAGE WNEADER

21046 727572 707572 /READ "Bw

21247 740017 RAL

21252 747127 SMA /MARK TRACK ERROR?

24251 601254 JMP ,¢3 /NO

21052 762065 LAW MESS13 /YES

210253 121144 JMS MESAGE

721254 727572 787572 /READ "B»

21055 742017 RYL

21256 74019% SMA /END ZONE ERROR?

24057 6010262 © JMP ,¢3 /NO

71060 762277 LAW MESS14 /YES

21061 101144 JMS MESAGE

gie62 7087572 787572 /READ "Bw»

71063 5¢2424 AND MASK?2

21064 74120¢ SNA , /SELECY gRROR?

#1065 601070 JMP #3 /NO

21066 762119 LAW MESS15 /YES

210867 101144 JMS MESAGE

210782 787572 707872 /READ "Bv

z1e71 502425 AND MASK3

21072 741202 SNA /RPARITY ERROR?

21073 601876 JMP 3 /NO

23074 762120 LAW MESS16 /YES

21278 101144 JMS MESAGE

723076 787872 7807872 /READ "Bn

21077 502426 AND MASK4

21100 741202 SNA /TIMING ERROR?

71101 601124 JMP ,+3 /NO

p1402 762132 LAW MESS17 /YES

21103 101144 JMS MESAGE

21164 740042 XX

a1105 621124 JMP =l
/100 MANY BLOCKS WRITTEN ERROR ROUTINE

71106 762142 FRROR2 L AW MESS48

21107 121144 JMS MESAGE /TYPE OUY ERRQOR MESSAGE

Ai147 742042 XX /AND STOP

71111 671117 JMP (=1
/WRONG BLOCK NUMBER ERROR ROUTINE

21112 762172 ERROR3 AW MESS19

71113 101144 JMS MESAGE JTYPE OUY ERRQR “ESSAGE

721114 622467 JMP FOURTH#15 JREPEAT VIRGIN PAYTERN
/CALCULATE 18 B1T COMPLEMENT OBVERSE

71115 cpPaar cALQLB 2

21116 744¢24 CMAYCLL

r1117 ©42432 DAC NUMBER

21127 142433 D#EM DBVERS

1121 7777172 ' LAW =6

71122 742453 DAC TALLY

71123 202417 LAC CPOINT

71124 7424636 DAC PANTR1

71125 2g2432 LAC NUMBER



11

71126
*1127
71132
71131
71132
#1133
1134
71135
71136
71137
21142
21141
71142
21143

21144
21145
21146
21147
21152
21151
21152
21153
21154
2115%
21156
81157
21169
1161
21162
21163
21164
21168

21166
21167
21172
21171
71172
21173

71174
#1175
71176
21477
72120¢
41201
21202
71203
71224
21295
71286

21227
21212

FOR™AT

741257
742017
742¢1
74201
142432
522436
242433
742433
442436
202432
442453
601127
222433
621115

TLLLL
502427
742437
222437
742020
742220
74202¢
7420622
740020
101166
542446
621144
222437
101166
542446
621144
442437
£21147

722022
522446
700406
700423
521171
521166

72028
763215
121166
762212
121166
421174
720000
7283v1
621273
707312
A21272

L@rAne
42454

FORMAT

LooP

SKP

RTL

RTL

RTL

DAC NUMBER
ANDs PNTRY
XOR OBVERS
DAC OBVERS
1SZ PNTR}
LAC MUMBER
1SZ2 TALLY
JMP LOOP
LAC QBVERS
JMPa CALQLE

/MESSAGE PRINT SUBROUTINE

MESAGE

2

AND MASKS
DAC PNTR2
LACe PNTRZ2
RTR

RTR

RTR

RTR

RAR

JMS TYPE
SAD RUBQUT
JMPa MESAGE
LACe PNTR2
JMS TYPE
SAD RUBQUT
JMPe MESAGE
152 PNTR2
JMP MESAGE#*3

/TYPE SUBROUTIMNE

TYPE

2

AND RUBQUT
TLS

TSF

JMP ."1
UMPe TYPE

/CRLF SUBROUTINE

CRLF

GET

4]

LAW 215
JMS TYPE
LAW 212
JMS TYPE
JMPe CRLF
]

KSF

J“P '-1
KR8

JMPe GET

/0CTAL TYPEOUY SUBROUTINE

TYPOUT

2
DAC TEMP
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71211
71212
71213
21214
21215
21216
21217
21223
21221
21222
g1223
21224
z122%
21226

24227
71238
21231
21232
71233
71234
91235
21236
21237
21240
71244
#1242
74243
21244
012458
724246
21247
231259
7?1251
21252
71253
21254
2425%
71256
%1257
212672
71261
71262
21263
7?1264
21265
71266
71267
71277
1271
r1272
21273
71274
23275

FORM4T

777772
242415
22244
744217
74281¢
742¢1¢
n424%4
522447
242426
101146
202454
442415
601215
621207

200202
142425
191202
242454
342422
741100
601267
342421
740100
401267
202454
242426
342454
202425
744010
741428
691272
242455
740017
741400
691272
740017
741420
601272
3424585
741407
601272
342454
741430
4g1272
742475
421231
121174
202405
£21227
762277
121166
101174
6p123¢

FORMATY

LAW
DAC
LAC

RAL!

RAL
RYL
DAC
AND
XOR
JMS

JMPe TYPQUT

/DECIMAL TO

-
CNTR2
TEMP
CLL

TEMP
POINT
ASK]!
TYPE
TEMP
CNTR2
.Ilﬂ

BINARY INPUT ROUTINE

0BCV 2

DEM ANSWER /ZERO ANSWER

JMS GET /GET A CHARACTER
TEST DAC TEMP /SAVE 17

TAD M262 JSUBTRACY 268

SPA /18 CHAR > 268

JMP DONE ¢NG, DONE

TAD M12 /SUBTRACY &2

SMA /JCHAR € 274

JMP DONE /NQ, DONE

LAC TEMP /GET CHARACTER

XOR ASKI! JMASK OFF ASCI! cODE

DAC TYEMP JSTORE BACK IN TEMP
MP18 C ANSWER /G!T PARTIAL ANSWER

RAL!CLL /MULTIPLY X

SEL /OVERFLOW?

JMP OVER /YES

DAC TEM3 /NO, STORE

RAL /X @ AGAIN

S2 /OVERFLOW?

JMP OVER /YES

RAL /NO» X 2 AGAIN

SZL /OVERFLOW?

JMP OVER /YES

TAD TEMY JADD ANSWER X 2

SZ| JOVERFLOW?

JMP QVER /YES

TAD TEMP /NO, ADD NEW NUMBER

SZL /OVERFLOU?

JMP OVER /YES

DAC ANSWER INO

JMP TESTm1 /GO BACK FOR NEXT CHARACTER
DOKE J¥S CRLF

LAC ANSWER /GET ANSWER

JMPe DBCV JEXIY
QVER LAW 277

JMS TYPE JTYPE "2V

JMS CRLF

JMP DBCVel /START AGAIN

/TAPE 2
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TL1274
21277
71322
#1321

71382

71303
213024
721305
234306
61307
71319
21311
21312
21313
21314
21313
21316
21317
71320
21321
21322
21323
23324
21328
21326
21327
2133¢
21334
21332
21333
71334
21335
21336
21337
721342
21344
71342
71343
71344
71345
71346
21347
71357
74351
71352
71353
21354
71255
21356
21357
21367
71361
21362

FORMAT

304375
123324
3721323
3175242
3106347
322315
381324
242327
325316
335322
Ip1324
317322
255322
304320
259271
254240
324323
260262
25424¢
324325
265265
21%212
212212
212377
318321
322313
240324
304328
205242
317316
242325
316311
324242
249377
324347
242334
31732%
242324
225323
311322
325247
323324
321315
324321
322324
242326
317322
115321
124242
250262
265266
242327
317322

FORMAY

/DECTAPE FORMAT GENERATOR

/MESSAGES

“ESS

MESS2

MESS3

304325
393324
301329
385242
306317
322315
301324
240327
305316
385322
321324
317322
255328
3043202
255271
2542402
324303
260262
254242
324323
265265
215242
212212
212377
315301
322313
240324
301328
305240
317316
240325
316311
324240
240377
324347
240331
317325
2403024
325323
311322
395242
323324
321316
324321
322304
249376
317322
315321
324249
2508262
265266
240327
317322

/0t
/Cy 7
Y1
/€4 8P
/F0
/R M
/0,7
/SPaG
7EaN
/E4R
/A7
/0yR
/IQP
/0,4P

PNP=9,

TC@29 TUSS
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31363
21364
71365
71366
21367
213772
21371
21372
21373
?1374
71375
21376
21377
21400
21404
21402
21403
21424
21405
71406
21407
21410
21411
21412
21413
21414
21415
21416
01417
01420
21421
21422
23423
71424
7142%
21426
21427
01430
21431
01432
¢1433
71434
21435
21436
71437
21442
r1441
71442
21443
71444
71445
71446
11447
21457
71451

FAR:AT

324323
254247
2652587
277247
32314
317323
313323
251277
215212
247025832
324331
220325
240331
255333
305323
254244
316255
316317
251240
240377
210317
327242
315304
316333
240302
314317
303313
323277
242377
310317
327240
318301
316334
240304
301324
30124¢
327317
322324
323277
242377
302314
317323
313242
326317
322315
321324
242322
338321
325311
3223845
323247
2642472
317322
242315
317322

FORMAT

MESS4

MESSS

~ESS6

324323
254242
265267
270242
322314
317323
313323
251277
215212
240250
324331
320395
240331
255331
305323
254240
316255
316347
251240
240377
310317
327249
315304
316331
240302
314347
323313
323277
242377
340347
327240
315304
316331
240304
304324
301240
327317
322304
323277
240377

- 302314

317303
313242
306347
3223415
301324
240322
3253214
325311
322375
32324¢
264240
317322
242315
317322

/0,8
/14 5P
/547
/7B, 5¢
/8L
704C
/K S
/)0?
ZCRILF
/SP ¢
/T Y
/P, E
/SPey
/e,y Y
/ES
/15P
/N=
/Ny O
/7)5P
/SP:R,O
/M, 0
/Wy SP
/Mg A
/Ny Y
/5PB
/60
/CK
/8.7
/SPIR,0
/M, 0
/W SP
/Mg A
/N2 Y
/8P
Y3
/A, SP
/¥ 0
/R, 0
/8,7
/SPIRQOQ
/8,4
70,C
/K, SP
/F 0
/R'M
2A,T
/SPIR
/€40
Ul
/3 E
/545F
74,SpP
/70,R
/SPav
/70,R
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©1452
71453
71454
21455
71456
21457
71467
71461
%1462
91463
71464
01465
21466
71467
#1470
71471
#1472
21473
21474
71478
21476
21477
21500
1501
21502
21503
21504
21505
21506
28-1'))
21510
71511
21512
21513
21514
21515
21516
71517
21%2¢
71521
21522
71523
71524
21525
71526
71527
21537
71531
71532
74533
1534
21535
21536
71537
g2154n

FOR AT

1524
124371
324321
242327
317322
3p4323
215212
37720¢
316325
315302
305322
249317
336242
304371
324301
240327
317322
304323
242315
325323
324240
3023058
240305
326305
316219
212377
32430}
320325
240311
323240
316317
324240
314317
316327
248325
316317
325307
310215
212377
323305
324240
323327
311324
323319
240314
321302
395314
3953724
243327
322324
21525%
316317
322315
In1314
258322

FORMAT

MESS?

MESSS

MESS9

329240
3443214
324321
242327
317322
304323
2158212
377000
316325
315302
305322
240347
306240
304321
324301
240327
317322
304323
240315
325323
324249
302305
2403025
326305
316215
212377
324301
320305
240311
323248
316317
324240
314317
316307
2490325
316317
325327
310215
212377
323305
324240
323327
311324
303310
240314
3013¢2
305314
395304
240327
322324
315255
316317
322315
321314
255322

/E25F
/0,4
/1A
/SPak
/04R
/045
/CReLF
/R, 0
/N2 Y
/M, 8B
/E.R
/SPs0
/F 4 SP
/70,A
/TA
/SPaw
/0,R
/0,9
/SPIM
/U8
/15p
78,k
/SPE
IV, E
/NICR
/LFOR'OQ
ANL)
/P&
/SPe
/843P
/N0
/T,5p
/L0
/Ny G
/SPE
/N, O
"
/HyCR
/LFiR, 0,
/SE
/7.:5pP
/S W
sIa7
/CH
/5P
/A,8
7E4L
/78,0
/ISPt
/R, 7
/My
/N O
/R M
/hL
/=R
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71541
21542
21543
31544
71545
21546
71547
23550
21551
21552
21553
#1554
71555
71556
#1557

21560

21561
21562
21563
21564
21565
21566
231567
21570
81574
p1572
21573
21574
2157%
21576
21577
21602
21621
721602
21623
w1604
21605
71606
1627
21617
216114
1612
21613
21614
71645
#1616
23617
ry627
21621
#1622
721623
21624
21625
21626
71627

FOR“AT

2724315
313247
247374
337247
327322
324315
242373
316374
2403065
316321
Ip2314
335247

‘245212

327322
311324
385242
317316
2408323
320305
303314
306311
328324
240325
316311
324240
324310
305316
242323
324322
311313
305240
304240
313305
331240
317316
240324
310325
240313
375331
302317
391322
324215
2123721
306324
325322
2408315
317325
316324
311316
3e7247
3p12a0
326311
322307
311316
247374

FORMAT

304345
313248
242324
317240
327322
324315
240321
316304
240305
316301
302314
385240
215242
327322
314324
305240
317316
240323
320305
303311
306311
305304
240325
316311
324240
324310
305316
240323
324322
311343
325240
301240
313325
331249
317316
249324
310305
240313
305331
302317
301322
304215
212301
306324
395322
240315
317325
316324
311316
307240
301242
326311
322307
311316
242324

/0™
/44 SP
ISP Y
/045P
AT
ARL
/SP#A
/Ny D
/SPE
/N A
/8,4
7E,SP
/CRILF
/¥R
1]
/B4 5P
/704N
/8PS
3
/Gl
/¥y
/€40
/8P
/Nyl
/TSP
/T H
/EN
/ISP S
/TR
1ok
/E.SP
/Ay SP
/¥t
/Y 5P
/03N
/ISP Y
/HyE
/SPK
/0¥
/B840
/AR
/04GR
/LFrA
/FaT
7E4R
/SPaeM
70,V
/N.T
/TN
/7G4 SP
7ASP
/Val
/R, 6
/1N
/SPY



PAGE

17

91630
21631
21632
21633
#1634
21635
21636
21637
21640
91641
21642
21643
01644
21648
21646
01647
01650
24654
pi692
21653
21654
231653
21656
23657
21660
21661
91662
21663
21664

01665

21666
21667
21670
01671
01672
21673
81674
1675
01676

01677

e1700
21701
21702
81703
21704
21725
21726
21707
21710
21711
21712
21713
21714
71715
21716

FORMAT

304320
305240
321316
304247
324301
313311
316327
240262
240327
322301
320323
240317
316240
324301
313305
323320
240322
325325
314218
212377
323398
314305
303324
240305
322322
317322
254240
303310
325303
313240
326317
322240
324310
325323
305248
303317
316304
314324
311317
316323
272215
212327
322311
32430%
248316
317324
242305
316301
322314
385304
215212
316317
316305
338311
323324

FORMAY

MESSLO

391320
30%240
3A1316
304242
324301
313311
316387
240262
240327
322301
320323
240347
336240
324303
313308
325320
240322
3895395
344249
212377
323303
314308
303324
248305
322322
317322
254249
323349
328303
343240
306317
322240
324340
305323
305240
303317
346304
311324
341347
346323
272215
242327
3223114
3243025
249316
317324
240308
316303
382314
305304
215212
316317
316303
330341
323324

/AP
/EsSP
/AN
/0, SP
/TaA
ATR
/NG
/SPa2
/8P M
/Ry A
/P49
/8P 0
/N SP
VAL
/KB
/0P
/SPR

/L1 GR
/L'éﬁgﬂ



PAGE

18

z171?
21720
21721
21722
21723
01724
21725
71726
21727
01730
21734
21732
21733
21734
21735
21736
21737
21742
21744
21742
21743
21744
21748
81746
21747
2175¢
p175%

1782

21753
21754
21758
21786
21757
21762
21761
21762
91763
21764
21765
21766
21767
21770
21774
21772
21773
21774
21778
21776
€1777
#2000
z2re1
72002
72003
220804
22005

FORMAY

301316
32424¢
325316
311324
215212
315325
314324
314322
314334
240305
330311
323324
301316
324240
325316
311324
218212
323327
314324
383318
240316
317324
242311
3162490
327322
345324
2403282
317323
311324
311317
316245
212377
3233025
324249
323327
314324
3933102
240314
391322
305314
325304
2408327
322324
315255
316317
322315
301314
255322
324315
34324¢
324317
248316
317322
315321
314254

FORMAY

MESS1)

3101346
324240
325316
311324
215212
315325
314324
311320
314334
240309
3303311
323324
301316
324240
329316
311324
215212
323327
314324
303344
240316
317324
240814

336240

327320
345324
240320

317323

311324
3t13:7
316248
212377
323308
324240
323327
311324
303340
240314
301302
305314
305304
240327
322324
315255
316317
322315
301314
255322
304318
313240
324317
242316
317322
315301
314254

/A, S
/TSP
/U N

/CRaLF

/8P E

/0™
/7% SP
/T 0
/7SPaN
704R
/My A
e



PAGE

19

22276
r2ee7
22717
72711
72212
72013
22214
72215
22016
22017
22029
22921
22822
gen23
ren24
22225
n2e26
22027
722232
peeE3L
22032
722033
22034
22038
a2e36
22037
p2eas
nag4es
02842
22043
p2044
722045
22046
22247
220592
220581
22052
22853
r2054
22255
22856
nz2e57
22060
22761
72062
22063
720264
72v65
72266
22267
722277
22271
22272
22¢73
72274

FORMAT

247324
312395
316247
323324
322311
313305
240374
242313
Ip%331
240317
316247
215212
324310
3p524¢
313325
331322
3173321
322324
218212
377000
21%212
324310
305240
396317
314314
317327
314316
3p7240
325316
395332
320335
393324
325324
240325
322322
317322
323242
327305
322305
249375
316323
317325
316324
3135322
3725374
272215
212377
315371
322313
247324
322341
363313
240325
322322
147322

FORMATY

MESS12

MESS13

240324
3123025
31624¢
323324
322311
313325
249321
240313
385331
240317
316240
215212
324310
305240
343308
333302
317301
322304
215212
377008
219212
324342
305240
306347
314314
317327
311316
307240
325316
305332
320305
303324
305304
240305
322322
317322
323240
327305
322303
240305
316303
317325
316324
385322
305304
272215
212377
315321
322313
240324
3223214
303313
240325
322322
317322

71.CR

/LFRO

/R K
/SPs T
IR A
/7Ca K
/SPE
/RyR
/0.R



AGE

CER
[

7271715
72775
22777
ee1er
72101
72122
72103
22104
22108
22106
22197
72312
r211t
22112
$2113
22114
p2115
22116
22117
p2122
82121
gei22
22123
22124
82125
22126
gaiar
22430
02134
02132
22133
22134
22135
72136
22137
722149
22141
22142
22143
72144
22145
72146
22147
?2215¢
g2151
72152
22153
#2154
n2155
72156
72157
42167
72161
72162
72163

FORAY

215212
177807
372531%
174245
332317
316325
242325
322322
317322
215212
377022
223325
314305
323324
240325
322322
317322
215212
3177002
320321
322311
324331
242325
322322
3317322
215212
377009
324311
318311
316307
240305
322322
317322
215212
377009
324317
347240
345334
316331
242322
314317
33313
123247
327322
311324
324325
116254
248322
1223417
107322
301315
247315
3122322
117322
255322

FORMAY

“ESS14

MESS1S

MESS16

MESS17

MESS18

215212
377000
305316
304249
332317
316308
240325
322322
317322
215212
377202
323305
314325
303324
240305
322322
317322
215212
377000
320303
322344
324334
240305
322322
317322
215212
377229
324311
3158344
316327
249325
322322
317322
215212
3772890
3243417
317249
315301
316331
240302
314317
303313
323240
327322
311324
324325
316254
24032¢
322317
397322
321315
2492305
322322
317322
255322

/CRaLF
/RO
7EWN
/77,45P
72,0
/NoE
/75PE
/RR
/0,4R
/CReLF
/R0,
/St
Lk
/G T
/8P E
/Ry R
/70sR
/7GR LF
/R, 0
/P A
/Ryl
/1Y
/SPIE
/RyR
/0, R
/CReLF
/RO
/Tl
/Ml
/N6
/SPE
/RR
/70,R
/CRILF
/R0
/1.0
/0,SP
/Mg A
/NG Y
/SPB
/L0
/CiK
75:SP
/4R
/7101
/T,t
/Ng
/SPP
/R0
/G, R
JAM
/SPE
/Ry R
/04R
/R



72164
22165
72166
22167
22177
22171
72172
22173
22174
22175
22176
22177
2220¢
22201
22202
22203
22204
2285
02206
82207
22210
22211
02212
p2213
02214
ge215
22216
B2217
g2229
p2221
peea2
02223
22224
2222%
02226
pee227
02230
22231
22232
72233
22234
22235
22236
z2237
72240
72241
72242
72243
72244
72245
72246
22247
72250
72251
72252

FOR* AT

375314
14731
2174215
212377
302314
117323
313240
316325
315322
355322
240323
395321
325305
316323
3952407
3p2322
317343
305316
21%212
377200
218212
304317
316308
241242
324301
32832%
24023170
321323
240377
302314
317303
313323
258317
303324
251242
395301
303310
242377
327317
322304
323252
317323
324251
240314
317316
3p7215
212377
304317
247331
31732%
2473%4
IN5323
111322
Ips524
224317

FORMAY

MESS19

MESS2@

MESS21

MESS22

MESS23

305314
3173e1
3242145
212377
302314
347323
313240
346325
3153m2
305322
240323
328323
325303
316303
308240
302322
317343
305316
245212
377000
215212
304347
346385
241240
324304
320305
240310
381323
240377
302314
317303
313323
2508347
303324
251242
305304
303340
240377
327347
322304
323250
317303
324251
240314
317346
307215
212377
304317
240331
317325
2640304
3025323

311322

325242
324317



PAGE

22

22253
12254
<2255
12256
72257
22260
72261
72262
22263
72264
22265
n2266
22267
22270
222714
22272
72273
72274
22275
02276
82277
22390
pa2sey
r23n2
22303
023024
22303
22306
22307
22340
2311
22312
22313
22314
22318
22316
22317
22328
zeset
22322
22323
r2324
22325
72326
22327
22332
72131
72332
72333
72334
72335
72336
72337
2340
22341

FAR»AT

244319
3n1322
313247
373316
347324
319325
322247
324321
320325
243324
317247
324312
311323
242306
317322
318301
324250
324334
322305
240331
255334
305323
240316
258316
317253
277215
212377
215212
316325
318302
3958322
240317
306240
302314
3173233
313323
2402315
325323
324247
3p2325
242262
242317
322247
315317
322325
215212
377037
215212
274313
247317
376240
315345
315317
322331
242303

FORMAY

MESS24

MESS25

240345
321322
313240
301316
317324
310305
322240
324301
320325
240324
347242
324340
311323
240306
317322
315301
324250
324331
320325
240331
255331
385323
240346
255346
317251
277218
242377
215212
316325
345302
395322
249347
306240
302314
337323
343323
240345
325323
324240
322305
240262
240317
322240
335317
322325
215212
377200
215212
273343
240317
306240
315325
315317
322331
240323

ISPy
/AR
/Ky SP
/AN
/0,7
/HE
/RSP
VARL)
/P E
/SPeY
/045°
/T H
7148
/SPF
70,R
/My A
VARL
/T Y
/Pk
/8Py
/o,y Y
/EyS
/8PN
/g N
/04)
/?.CR
/LF RO
/CRLF
/NyV
/My B
/E)R
/8P 0
/F 4 SpP
/Bot
/00
/K48
/SPaM
/U S
/7,5p
/8,E
/SPe2
/8P 0
/RSP
/M0
/R,E
/CRaLF
/RO
/CRoLF
/78K
/SPaC
/F 4 9P
/Mak
/My 0
/R, Y
/5P C



PAGE

23

72342
AN
22344
22345
72346
22347
ng35T
22351
72352
22353
#2354
223558
22356
22357
22368
22361

22362
82363
02364
0236%
22366
22367
22378
02374
82372
2373

22374
22375
22376
22377
22480
72401
22492
724233

22404
22425
22406
72427
72417
22411
72412
02413
2414
22415
722416
22417
72427
r2421

FOR“AT

Ipldle
247324
247373
317314
32432}
311316
240324
310311
323247
323311
332305
240302
314317
303313
240215
212377

2p2030
2p2e3y

404404
240404
P40440
044042
po4000
444000
444044
404004
400404
242040

Jo ¥ 2ol
235000
271000
236008
?20027
315020
710000
7g1000

762514
zpeRed
2R0B262
2pile2
nP44?
224102
707402
730207
rgRraer
Wl
200402
2peaae
777767
777766

FORMAT

321316 /AN
247324 /', T
2423263 /SPC
317316 /N
324321 /T.A
311316 /1N
240324 /SPa7
310311 /M,
323240 /S,SP
323311 /S. !
332385 /2,E
240302 /SPiB
314347 /L0
303313 /CK
240215 /SPWCR
212377 /LFRO
/CONSTANTS AND VARJABLES
/WG AND CA DEFINITIONS
WCs32
CAR3)
/MARK TRACK PATTERNS
REVEND 4P44p4 /55
EXPAND 040404 /23
MARK Q42442 26
REVGRD. 044248 /32
LOCK po4p08 /410
DATAM 444000 /70
PREFIN 444044 /73
GUARD 404004 /5%
REVMRK 400404 /4%
END 2400408 /22
/DECTAPE COMMAND
REDNOM 7022248 /READ DATA NORM
FWOWAC ©3%@@@ /WRITE ALL FWD GO CONT
RESERC 274002 /SEARCH REVERSE GO CONT
WTMT p36002 /WRITE T & MY FWD GO CONT
STOPGD @20020 /STOP OR GO
WAC 215092 /WRITE ALL CONTINUOUS
NORCON 210002 /NORMAL CONTINUOUS
SERNOM 001000 /SEARCH NORMAL
/AASSORTED SUNDRY POINTERS, COUNTERS, ConSTAMTS, VARIABLES, eTc,

AA aAtl /NUMBER oF DATA WORDS MAX (e)
ANSWER 2 /ANSWER Y0 DEC TO BIN TypEIN (DBCV)
ASKI1 260 /MAGIC CONSTANT

BLOCKS 1102 /NUMBER oF BLOCKS
CPOINTY POINT
CONSTL 1182 /578 DEC

CONST2 400 /256 DEC

CNTR 2 /BLOCKS CDUNTER

CNTR1 n /DATA WORD COUNTER

CNTR?2 2 /COUNTER FOR OCTAL TYPEOQLTY
DATAS 420 /NUMBER nF DATA WORDS
EXPECY 2 /NUMBER oF BLOCK EXPECTEN
M9 »lmilel

M12 . wi=12¢1



PAGE 24

;2422
12423
r2424
72425
22426
72427
72430
72431
22432
p2433
72434
02435
22436
22437
02440
p2441
22442
22443
p2444
22445
22446
22447
224502
22451
22452
22453
72454
02455
22456
?2457
22460
22461
22462
72463

p2464
22465
72466

FRkal

77752
pRAROHAEY
C4AVe T
rR7 a3
747487
“21777
777774
APr346
2020e0
2gRo2e
Ap2e2y
2p2029
702440
neeead
2pa0e7
agae?a
202723
707020
270002
702009
20377
zooRe0
208000
Ape000
200002
pQoe20
1414
rp2000
700012
Q2002
cgaeed
gyl
cea33L
323553

202466
*p2465
ARBIA2
71526%
Ag7LY

FARMAT
M260 -1=260¢1
vASKY 120022
“ASK2 42002
YASK3  220p¢?
“ASK4 10029
1ASKS 7777
MINUSA =ivmdel
NNN 316
NUMBER 2 /NUMBER RBEING OBVERSED
OBVERS @ /C0MP, OBVERSE CALCULATIONS
ONE 1
PNTR [} /POINTER FOR STORAGE OF BLOCK NUMBER
PNTRY POINTY JPOINTER FOR MASKS OF CaLQLS
PNTR2 0 /POINTER FOR MESAGE
POINTY 7z /MASK FOR CALGLS
7
780
7000
702008
7002400
rRUBOUT 377
SAVE 2 /% OF MARKS PER BLOCK (=)
SAVEY 2 /% OF BLOCKS (=)
SAVE2 @ /COMP, OBVERSE OF LAST BLOCK
SAVE3 2 /# OF PARTICULAR BLOCK
TALLY 2 /COMP, OBVERSE COUNTER
TEMP 2 /STORAGE FOR TYPEOUT ANp TYPIN
TEML ) /STORAGE FOR DBCV
TEN 12
TWO 2
THREE 3
UNTT ) ZUNIT NUMBER
Yy 334
MAGCON 323553 /MINUS 153,749(0EC)
/BEGINNING OF BUFFER AREa
BUFFER
BUFFER®Y
BUFFER O
A%17763=BUFFER=1E
JEND BEGIN

Sl12E302467

NO ERROR (INES



PAGE 2B FORMAT FORMAT

A 715265
AA 72424
ANSWER 2425
ASK11 p24ps
IEGIN 2810~
RLLOCKS 72427
RUFFER 72466
CA pOOAIL
CALOLB 01115
CLOF 700004
CLON 700244
CLSF 700921
CNTR 72413
CNTR1  P2414
ENTR2 72415
CONSTY 02411
CONST2 02442
CPOINT 012417
CRLF 21174
NATAM 72367
DATAS 72446
pecCv 21227
DONE 23267
EEM 707782
ENOD 22373
ERRORY 24044
ERROR2 21106
ERRORS 031112
EXPAND 02363
EXPECT 02417
FIFTH 70632
FIRST P0R63
FOURTH 22452
FWOwWAC 22375
GETY pi202
GUARD 72371
HEREL 22365
HERE2 p0644
HERE3 p0743
KRB 700312
KSF 702301
LLAST 21007
LEM 727704
LOCK 22364
LooP 21127
MAGCON 22463
MARK 72364
MASK1 72423
MASK2 72424
MASK3 72425
MASK4 n2426
MASKS 92427
MESAGE M1144
MESS1 71276
MESS1B 01654



PAGE 26 FORMAT F2R~aAT

“ESS11 71757
MESS12 72232
MESS13  M2U65
4£5S14 22277
“ESS15 72110
MESS16 m2120
MESS17 02137
MESS18 22147
MESS19 22177
MESS? 71326
MESS29 (@221
MESS21 22221
MESS22 02232
MESS23 02243
MESS24 72306
MESS25 022332
MESS3 71342
MESS4 aiée?
MESSS f1420
MESSS 71433
MESS? 73462
MESSS p1%04
MESS9Y pi%21
MINUS4 22437
MP10 01244

M32 92421
M260 02422
M9 22420
NEXT  P0@230
NNN 02431

NORCON 22422
NUMBER @2432
0OBVERS 022433
ONE 22434
OVER 31272
PCF 700202
PNTR 22435
PNTRY 02436
PNTR2 72437
POINT n244">
PREFIN 02372
PSA 720204
PSB 720244
PSF 700281
RCF 708402
REONOM 172374
RESERC 223756
REVEND 22362
REVGRD 72365
AEVMRK 22372
RRB 700112
RSA 772104
RSB 772144
RSF 720101
RUBOUT M24456



PAGE 27 FOR™“AY FORMAT

SAVE 2447
SAVE1L PR45"
SAVE?2 22451
SAVES 724852
SECOND 72312
SERNOM 72403
SIXTH 20734
STAND 00223
STOPGO 22429
TALLY 7n2483
YCF 770402
TEMP n24%54
TEML 02455
TEN 72456
TEST 04232
THIRD pe4gs
THREE 02460
TLS 720426
TMESS3 p@122
TMESS4 00136
YMESSS 20181
TMESS6 00160
TMESS? 08167
TMESSS 020177
TMES14 00432
TMES23 0493¢
\114 700401
Two 02457
TYPE L4166
TYPOUT 21287
UNITY 02461
WAC 2401
Wwe peos3Y
WIMT 22377
yyy p482



PAGE 28 FORMAT FOR¥AT

wC 2AgA3¢
CA $nec23e
BEGT 1213c

TMESSI 28122
TMESS4  2213¢
TMESSS 720151
TMESSS 722167
TMESS? 20167
TMESSS (22177
STAND 70223
NEXT 2923
FIRST 22263
SECOND 20312
THIRD 20403
TMES11 20432
FOURTH 0D452
HERE1 20565
FIFTH pO632
HERE?2 ZR644
SIXTH 20734
HERES 20743
LAST 704,007
TMES23 021032
ERRQRL 24044
ERROR2 21106
ERROR3 021112
CALOLS 21115
Loop gy127
MESAGE 021144
TYPE 81166
CRLF 21174
GET 21202
TYPOUTY 73207
necCyv 21227
TEST 21232
MPig 74244
DONE 723267
NVER 24272
MESS1 74276
MESS?2 21326
MESS3 71347
4ESS4 24427
vESSS 21422
vESSA n4433
“ESS7 11462
MESSS 215¢4
MESSO %1521
“ESS12 1654
MESS11 1757
vESS12 22232
MESS13 72765
“ESS14 32377
MESS15 2145
MESS16 72127
MESS17 2213~



PAGE 29 FOR"AT FIRAAT

MESS18 02147
MESS19 a2177
MESS22 2217
MESS21 #2221
MESS22 22232
MESS23 72243
MESS24 22326
MESS25 72332
REVEND 22362
EXPAND 22363
MARK 72364
REVGRD 22368
LOCK 22366
DATAM 22367
PREFIN 2372
GUARD 22371
REVMRK 22372
END 72373
REDONOM 02374
FWOWAC 22378
RESERC 02376
WTMT 02377
STOPGO 22400
WAC p249g1
NORCON 92402
SERNOM Q24923
AA r2494
ANSWER 72405
ASK]1 02406
BLOCKS 92487
CPOINT 02430
CONSTL Q2411
CONST2 J2442
CNTR 02413
CNTR1 22444
CNTR2 22445
DATAS 22416
EXPECT 224417
Mg 72427
Mi2 72421
M262 22422
MASK1 72423
MASK?2 12424
MASK3 r242%
MASK4 r2426
MASKS 722427
MINUS4 72437
NNN 2431
NUMBER 72432
NBVERS 72433
INE 72434
PNTR 12435
PNTR1 2436
PNTR2 72437
POINT 72447



DAGE 32 FAR-AT FORMAT

RUBQUT 2445
SAVE 72447
SAVEL 72457
SAVE? 2451
SAVED 02452
TALLY 22453

TEMP P2454
TEML 22455
TEN £2456
TWO 22457

THREE 724672
UNTT p2461
YYY p2462
MAGCON 02463
RUFFER 22466
A 215265
CLSF 7720801
CLOF 720004
CLON 720844
RSF 700101
RGP 708102
RSA 798424
RRE 700412
RSB 700444
psf 7082901
PCF 70082902
PSA 730204
PS8 722244
114 728321
KRB 72083412
TSF 7004081
TCr 7082402
TS 700408
EEM 787782
LEM 707704



