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WESTERN PERIPHERALS *
MAGNETIC TAPE RELIABILITY PROGRAM #
LISTING NO, AL120010 L
mIoliNG O e e

****#####*****;*##****;*****#**#**x
1.ABSTRACT
THE TAPE CONTROL RZLIABILITY IS A MAINTENANCE

PROGRAM INTENDED FOR RIGORCQUS TESTING
OF A SYSTEM THAT HAS SUCCESSFULLY RUN
THE DIAGNOSTIC TEST AND THE TIMING
TEST.,

2.MACHINE REGQUIREMENTS

NOVA OR SUPERNOVA PRQCESSOR
UK READ/WRITE CORE MEMORY
TELETYPE

3,SWITCH SETTINGS

3.1 STARTING ADDRESSES
NOTE
SWITH 0 MUST BE SET SEFORE START
OF PROGRAM IF SYSTEM COUNFIGURED
FOR 61644 PACKING ON 7TRK
400 RELIABILITY TEST
491 INTERCHANGE TEST (RDEWR)
402 INTERCHANGE TEST (RD ONLY)
465 TEST LOOP BUILDER
3.2 CONTROL
-  SWO=PHASE ENCODED
SW1=INHIBIT PRINTOUTS
SW3=DONT PRINT PARITY ERRORS
SW4=DONT RETRY ON WRITE PARITY ERROR
SWS=DONT RETRY ON READ PARITY ERROR

4, 0PERATING PROCEDURE

LOAD PROGRAM USING THE BINYRY LOADER
4,1 RELIABILITY TEST

SET WRITE ENABLE FOR ALL UMITS TO

BE TESTYD, START, ERRORS wILL BE
REPORTED ON THE TELETYPE

4,2 INTERCHANGE TEST (RJZWT)

MOUNT TAPES ON aALL UNTTS T4 BE TESTED
AND SET THEM IN WRITE PERMIT. START.
WHEN ASKED BY PROG, REMOVE TAPES AND
MOUNT ON UMIT T) THE RIGHT, ERRCRS

ARE REPORTED ON THE TELETYoE,

4,3 INTERCHANGE TEST (READ ONLY)

MOUNT TAPES #RITTEN USING THE MODE
DESCRIBEZD ASOVE IN PAR. 4.5 ONTC ALL
UNITS TO 8 TESTED., START, WHEN ASKEID
BY PROG, REMO¥E TAPES AND MCUNT CON THE
UNIT TC THE RIGAT. =ZRRCRS ARE REPOQORTED
CN THE TELETYP:=,

4,4 TEST LOOP BJILDER

SET THE WRITEZ LMABLE FOR Tuf UNIT TO BE
TESTED. START. PFPROGRAM WILL RESPOND

1
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WITH "UNIT", TyPE IN THE UNIT &
PROGRAM WILL RESPONS WITH TWC", TYPE
IN WORD COUNT. (IN OCTAL). PROGRAM
WILL RESPOND WITH "0ATA", TYPE IN THE
DATA COCE -

CO0ES:

RAND = RANDCHM LaTa

ALL1 = ALL ONES

ALLO = ALL ZEROS

ALTO = ALTERNATZ ONES AND ZEROS,

STARTING WITH ZERO
ALT1 = ALTERNATE ONES AND ZEROS
STARTING WITH ONES
WDON=-N= FILL WRITE BUFFER WITH DATA N-N
PROGRAM WILL THZN ASK FOR PARITY TYPE
(PAR). ENTER "ODD'" GR M“EVENM
PROGARM WILL RESPOND WITH TCOMMANDC
STRING", KEY IN THE COMMAND STRING.
COMMANDS -

RO = READ

RW = REWIND

RU = REWIND UNLDAD
SF = SPACE FORWARD
SB = SPACE BACKWARDS
WT = WRITE

WE = WRITE EOF

ER = ERASE

RE = READ EQOF

LOOP *x = LOOP BACK TO *

LOOP = GO BACK TO BEGINNING OF LINE
SAMPLE COMMAND STRING
RW/WT410+/3W/%x/30+10+/8B+1n2/L0CP x

THIS ROUTINE WI_L REWIND. WRITE 8 REZCORDS
AND THEN READ 8, AND 3BACKSIACE 8.
COMNTINUALLY,

TYPE ANY CHAR Oy THE T7Y TO

TERMINATE THE Tz3T7,

TYPING "CARRIAGZ RETURN®" IN RESPONSE TO "UNIT™
WILL CAUSE THE >5REVICUS COMMAND STRING TO
BE EXZCUTED AGAIN.

DESCRIPTION

5.1 RELIABILITY TEST

THE RELIABILITY TEST ASSUMES THAT alLl

UNIT BEING TESTZID ARE FUNCTIONAL 7O

A CERTAIN EXTENT, IT SEARCHES FOR ALL

WRITE ENABLED UNITEs REWINARS THEM AND

WRITES A FILE MARK AT THE 8237, OF THESE

IT PICKS ONE AT RANDGM AND FERFORMS THE

FOLLOWING,

A.WRITES A FILE MARK

Be.PICK RANDOM“ NUMBER OF RECUORES ({(1-7)

C.PICK RANDOM STARTING ADCRESS

D.GEMERATE RaANDOM WORD LENGTH BUFFER
MODOULO 512

E.WRITE THE FILg FOLLOWED RY FILE MARK.



B WA B PE B G GBS GO N0 BC GO BF B0 A6 B8 GO GO A8 BV GE S0 W BE BF GF B BT DO WO 50 GO A0 B9 BP G0 GO B U Ve HS G GO GO ST GE GO W B0 46 66 08 S W We WO

‘ PAGE
FeBACKSPACE OVER THE FILE

G.READ AND CHECK THE FILE,

HaPICK ANOTHER JUNIT AND START AGAIN.

5.2 INTERCHANGE TEST {(RDIWT)

THIS IS A WORST CASE SKEW TEST THAT

IS PERFORMED TO TEST THE INTERCHANG=

ABILITY OF TAPES WRITTEN ON ONE UNIT

TO READING ON ANOTHER, IT PROCEEDS

AS FOLLOWS,

ALFIND AVAILABLE WRITE ENAQLED UNITS

BeWRITE THE SKE4J PATTERN 1n0 TIMES
ON EACH.

C.WRITE 100 RANJOM DATA REACRDS FOLLOWED
BY 2 EOF, ON E£ACH UNIT,

D.REWIND ALL UNTS,

E.READ AND CHECK THE SKEW oATTERN
ALL UNITS,

F.READ AND CHECKX THE RANDO'Y DATA AND EOFS
ON ALL UNITS.

G.TYPE MESSAGE ON TTY TG HAVE OPERATOR
MOVE TAPES TO ANOTHER UNTT FOR THE
READ TEST AGAIy., GO BACS TO STEP O.

5.3 INTERCHANGE TEST (READ ONLY)

THIS IS THE SaMs AS THE PREVIQUSLY

DISCUSSED TEST IN PAR. 5.2. EXCEPT

THAT STEPS A TH3U C ARE BYPASSED

S.4 TEST LOCP BJILDER

THIS PRCGRAM IS ENTENDED FOR USE BY

THE TECHNICIAN AS A DEBUGGING AID,

IF A CERTAIN SEJUENCE OF EVENTS IS

NEEDED TO SHOW UP A PARTICULAR PROBLEM

THAT SEQUENCE Can BY TYPED IN AS A COMMAND

STRING WHICH WILL THEN BE PERFORMED.

THE SAME BASIC TAPE SUBRCUTINES USED

IN THE RELIABILITY TEST ARr USEL HERE,

LINKED TOGETHER BY THE COMMAND STRING

INTERPRETER,

5.5 GENERAL

THE HEART CF TH: PROGRAM Is COMPOSED

OF SEVERAL TAPE HANMCLING SUBROQUTINES.

ERROR CHECKING IN THESE SUsR,., IS DESCRIBED

BELOW,

READ SUBRGUTINE

1. GIVE C PULSE

2. IF DATA LATL,REWINGILLEGAL CR PARITY

STATUSs PRINT MISSAGE AND EXIT

3. READ AND WAIT IN SKPSZ ,00P

4, IF DATA LAT:S. REWIND OR ILLEGAL, PRINT

MESSAGE AND EXIT

Se IF PARITY PRINT MESSAGE FIAST TIME ONLY

AND RETRY UP TO g TIMES,

CORR PARITY E£RR ARE IGMNORED 7<)

e IF ECT SET SOFTWARZ FLAG.

7. EXIT

CHECX SUBROUTINE



00000
00001
00002
00003
00004
00005
000056

00020
00021
gooeze

00040
00041
00042
00043
00044
00042
00046
00047
00050
00021
00052
00053
00054
00055

0ocgoo0
godgeo
coouov
Gocooo
306000
000000
a9g¢coa
CC0g00
00006290
000000
0032990
cogooo
0gco40
0gsgou2
494021
600&03
0oge22
005951
GgSgs2
0ooocl
cogoo2
030004
0coolo
000020
0600490
G301¢0
0002390
030010
006010
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IDXO0:
IDX1:3
IDx23
.LocC

IGET:
ITT7I
IZRR?
TIBUF S

AVAIL:

WPAR
PERMw s

1.

PAGE
CHECK DATA IN INPUT BUFFER AGAINST DATA
THAT WAS WARITTEN. PRINT MAXIMUM OF 3
DIFFERENCES IN £ACH REZCOFPD.,

2. CHECK CRC IF g9TRX, 00D gAR, CHECK LPC
UNLESS 9 TRK EVEN PAR, PRINT MESSAGE,

IF ERROR,

WRITE SUBROUTINGZ

l. GIVE CLEAR PULSE

2. IF DATA LATE, WRITE LOCKs ILLEGAL. 9OR

3.
4.

Ee

Te
8.

PARITY, PRINT MESSAGE AND EXIT

WRITE AND WAIT FOR INTERRUPT {(RUN TIMER)
IF NO INTZRRUPT PRINT MESSAGZ AND EXIT

IF INTERRUPT, CHECK DISABLE FLAG AND PRINT
MESSAGE IF It FAILS,

IF PARITY ERR PRINT MESSAGE ONCE AND RETRY
UP TO 8 TIMES, IF NO-GO ERASE TAPE

AND TRY AGAIN,

IF EOT SET SGFTWARE FLAG

EXIT

SPACE SURROUTINEZ

1.
2o

LOAD WC AND SPACE WAITING IN SKPBZ LOOP
IF ADCRESS RzZG. COUNTS DO NOT AGREZ
WITH HREC SPICIFIEQs PRINT MESSAGE.

3. IF DATA LATE, REIWIND.ILIEGAL, OR
PARITY PRINT MESSAGE,

L. EXIT.

] {STORE PC TN INT.

SERINT +ADDR, OF SER RUT.

] +ON INT, SAVE ACD

g ‘1ACL

0 1AC2

] $AC3

0 {CARRY

+LOC 20

0

J

0

49

GETCH

TYPE

TTINT

INTER

LAST+1

LAST+2

1

2

4

10

20

40

120

200

e3LX 10 IWRITE PARITY

+3LK 10 sPERM WRITE ERRGR



00176
00177
00200
00201
00202
00203
00204
00205
00206
g0207
00210
00211
00212
00213
00214
00215
00216
00217
00220
00221
go22¢z
00223
60224
00225
00226
00227
00230
00231
00232
00233
00234
00235
002386
00237
00240
00241
00242
00243
00244
00245
00246
00247
00250
00251
00252
00253
00254
00255
00256

gooo1o
00c010
000010
000010
000020
000020
000000
000177
000013
000022
000215
000212
000040
000074
000703
000727
0ooo0o0
u0l226
€01271
000000
060056
001000
004714
005007
000000
004001
200000
0036732
003542
0gog0o0
003656
oo4232
000010
000000
000000
172600
005061
177400
070000
002000
001000
100000

000000°

0oooo00
016000
002677
003674
002437
000000
000010
000000
0060004
000050
600010
000000

REC:
RPAR:
PERMR
DATER:
WDSW$
WOSR
KEYRET S
C177:
cis:
ca2:
c215:
ca12:
C40:
C74:
C703:
c727:
PARITY:
INE1,.1:
IWEG:
CLRET?
CWPAR?
PLACE:
IINP:
I.08IN
HISRET
ICRLF:
DMPTEM:
I120CT:
1.DED:
DMPRET
IMESS:
IMORE?
cio:
TAPRET:
RDTRY:
Ci72K?
BUFF
WweC:
C70K:
CaK:
Ci9900?
PKFLG:
EOTFLG:
UNIT:
INHFLG
IPDEC:
IPOCT?
IRECN?
WORD
RRETRY:
WRTRY:
C&:
€503
RETRY:
BAD:

*e oo

. BLK
+BLK
«BLK
«BLK
+BLK
«BLK
0

177
15

22
215
212
40

74
703
727

0
WEl,1
WES

0
WPAR
1000
INP
+CBIN
0
CRLF
0
20CT
+080
0
MESS
MORE
10

0

0
17200
LAST+
-400
70000
2000
1000
10000
3

0
10000
PDEC
POCT
RELRE
t]

10

0

i

50

10

8

10
i0
10
10
20
20

0
1

0

c

PAGE
{RECORD # COUNTERS

{READ PARITY

iPERM READ ERRORS

:DATA ERRORS,

{WORDS WRITTEN

{WORDS REAZ

iREAD RETRyY CCONSTANT,

tWRITE RETRY CONSTANT



00257
002860
00261
00262
00263
00264
00265
00266
90267
00270
0c271
00272
00273
00274
00275
00276
00277
00300
00301
00302
003063
00304%
00365
00365
06307
ga31¢
00311
00312
00313
00314
00315
0C31e
00317
00320
00321
003222
00323
00324
00325
00326
00327
00330
00331
00332
09333
00334
00335
00336
00337
00340
00341
90342
00343
00344
00345

200000
000030
000000
0806790
0oo1090
000260
00006&Q
004600
177403
176600
00175¢
gooel?y
3060220
000000
GG0o09
C0GO00D
000000
500000
050000
800000
Qgoodge
cgosop
000000
937477
037400
000000
000600
0CGCCGCO
000600
0Gu017
3060037
0300000
429000
3000400
003400
330000
005960
Con777
0535000
00000
177634
012345
000377
060000
000020
000000
002471
02311
go247¢
000usy
001530
002181
672000
002543
177400

BACRET:
C30:
ERARET:
c70:
1003
€200
Ceg
C4K?
C1774:
€B81:
¢g2:
B3
Ca2n:
CTR:
HOLD?
LPCs
CRC:
SAVQ:
SAv1:
SAV3:
FSTGCS
GRET
PATT:
C37477
C37400
DATMSK
GWC?
CKRET:
G00D:
Cci7:3
c7:
UCTR:
RANDOM
RELRAN
C3400-
RELTEM:
CEND:
cC777:
INTEMS
INTRET:
Mi44:
12343
C377%
INTRAN?
ALLRET:
RETSs:
ITEST:S
RTEST:
ITST:
HIST:
ITOK:
+JRAND?
C72K:
IALL:
MUog0e

e su oo

0
30

~

"
70

100
200

50
4000
177400
176000
1760
17

20

OO0 OOCOOO

37477
37400

O

~

ONIMIOWOOONK OO
~N > +
~N O o
-4 o

[

-144
12345
377

g

4]

0

INTW
REL
INT
HISTRY
TOK
RAND
72000
ALL
-4¢Q

PAGE

6



PAGE 7
00346 177000 M1p0C0: =~1000

00347 177600 M2009: =200
00350 000433 IKEY: KEY

00351 007600 CMEND: 76090 $TOP OF MEMORY
003s2 001777 Ci777°% 1777
00353 000532 1ISM: SMEND

00354 000452 ICLBIN? CL3IN

00355 000631 XREAD! RD

90356 001030 XWRITS WR

00357 001331 XSPAC: BAC

00360 031451 XFILES WECF

00361 001422 XERASY ERAS

00362 0N1Z40 XREW:? REW

00363 001551 XUNLDS UNLD

00364 001558 XGEN: G

00365 001555 XCTHECKS C

00366 0012786 XSPC: SPACHK

0037 003000 DIGIT: o

00370 Co4014% ICHORZ: CHORZ

0G371 300000 RR: 0

00372 000400 C“00¢ 400

00373 G70400 C704: 70400

00374 002040 C2040°% 2040

00375 010000 C1l0K:? 10000

00376 004034 IBLD: BUILD
000022 JMTA=22
C06357 SPACE=JSR &aXSPAC
006355 READ=JSR 2XREAD
006356 WRITE=JSR IAXWRIT
006360 WFILE=JUSR aXFILE
006261 ERASE=JU3ZR 3XERAS
006362 REWINUZUSR QXREIW
006363 UNLOAD=USR aXUNLD
006365 CHECK=JSR aXCHECK
008364 GEMN=JSR AXGEN
006040 GET=JUSR QIGET
005366 SPCHX=JSR axSPC

00377 030000 DMPT: 0
000400 LLOC 400

00400 002335 JMP IRTEST ;START RELZABILITY TZST

00401 02e333 <wSR AITEST sSTART INTERCHANGE TEST

00402 0Cs227 JSR -aITSY i START INTERCHANGE TEST(NO WR,)
00403 006775 JMP =2

00404 0CO776 JMP o=2

00405 C02401 JAP Qe+l sSTART TEST LOOP BUILDER

00406 Qub03% BUILD

tINTERRUPT SEZRVICE ROUTINE
00407 040002 SERINT: STA 0.1ISO0

00410 044003 STA 1,181

00411 0500CH STA 2,182

00412 0S4005 STA 3,183

00413 1012390 MOVR 0.0

00414 0490006 : 37A 0.1I8C

00415 102400 SUB 0.0

0C416 391477 INTA O sDEVICE CODE 10 ACD



00417
00420
oo421
oo422
00423
00424
00425
00426
00427
00430
00431
00432
00433
00434
00435
00436
00437
00440
00441
oou42
00443
00444
00445
00445
gouyy
00450
00451
00452
00453
0045u
00455
00458
00457
00460
00461
00462
00463
00464
00465
00uES
00467
00470
oo471
oou72
00473
00474
Q0475
00476
00477
00500
00501
00502
00503
00504
00505

024201
122418
000410
024230
122415
0ga2042
125400
1224153
002042
Go2043
010000
0C2000
054175
ge0eld
C24177
1234300
024203
ig641s
cao4so7
24204
1gsuln
000403
0063490
062175
C0e340
do4402
602176
054213
102401
177€60
024777
030214
Quloo0o0
121400
125404
300775
0g2213
£s4229
005221
G0e221
00H+usQ
go0s20

004uel

000420
004456
000420
oguysu
000420
004482
goo420
0C4uS50
300420
0513446
€so420
0Cu4uby

TAPINT:

KEY?

X
[}
oy
oy
sw

CLBIN:

HISTRY:

LDA 1.C22
SUBH# 1404,SNR
JMP TAPINT
LDA 1,C10
SUB# 1.,0+SNR
JMP QITTI
INC 1.1

SUBH# 1.+0+SNR
JPP QITTI
JMP alIERR
Isz 0

JMP 30

STA 3,KEYRET
DIAC 0,TT7I
LDA 1.C177
AND 140

LbA 1,C15
SUB# 0+.1,SNR
JMP KEY1+1
LDA 1,C40
SUBH 0+1+S2R
JMP KEY1

JSR QHIST
JMP aAKEYRET
JSR IHIST
JSR CLBIN
JMP dKEYRET
STA 3,CLRET
SUB 0+0+SKP
-120
LDA
LDA
STA
INC
INC
JMP
JMP
STA
JSR

1,.,-1
2+.CWPAR
0¢0+2
242
1+1+S2R
0“3
aCLRET
3+HISRET
g JCRLF
JSR QICALF
JSR DMPDAT=2
JMP HJO

JSR DMPDAT
JMP H1

JSR OMPDAT
JMP H2

JSR OMPDAT
JMP H3

JSR DMPDAT
JMP Hy

JSR DMPDAT
JMP HS

JSR OMPDAT
JMP Hs

JSR DMPDAT

PAGE
1IS IT TAPE
iYES
(IS IT TTI
{YES
;IS TI TTO
IYES
{ERRONEOUS INTERRUPT
i TAPE INTERRUPT

iCARRIAGE =ZLEARS ERRORS.
$SPACZ PRINTS ERRORS

iANY OTHER KEY PRINTS AND
{THEN CLEARS.

{CARRIAGE

;s OTHER
+SPACE

iCLEAR ERROR BINS

{PRINT THE HISTCRY

tUNIT

tWRITE PARITY
iREAD PARIY
{PERM WRITE ERR

yPERM RPEAD ERR

>

-

+OATA ERROR

1WORDS REZAD



00506
00507
00510
ge511
00512
00513
00514
00515
00516
00517
00520
00521
00522
00523
00524
00525
00526
00527
00539
00531

00532
00333
00534
00535
00536
00537
00540
00541
g0s542
00543
00544
00545
00545
0es547
00550
00551
00582
005583
00554
00555
00556
00557
00560
00561
g0Se2
00563
00Sa4
00565
co0566
00Ss7
0057¢
00571
00572
006573

000421
002220
024222
002223
025056
002245
025106
0C2245
025066
002245
025116
602245
025125
002245
023156
031166
0C2224
025135
031146
002224

132400
020373
113000
051000
825980
lapull
0necuc3
131113
000772
024177
1324C0
050351
¢io1u00
023425
040377
054225
022377
049403
O0l0ezzl
00e226
c0gn00

132430

050222
010277
021076
191112
006225
0ig222
g30222
024230
13241

000771
0190225
002223

DMPDAT

CMPD1 3

JMP
JMp
LDA
Jme
LDA
Jmp
LDA
JMP
LDA
JuP
LDA
JMP
LDA
Jmp
LDA
LDA
JMP
LDA
LDA
JMP

{FIND THE ToP Of

sSus
LDA
ADD
STA
iL0A
sus
JMP

H?7

aHISRET
1.O0MPTEM
aIzZ0CT
1+WPARW2
AIPOEC
1.RPAR,2
AIPDEC
1.PERMW, 2
aIPDEC
1,PERMR,2
AIPDEC
1+DATERW2
aIPDEC
1,WOSRe2
2+WOSR+10.+2
3I.080
1.WOSWe2
2+WDSW+10.2
aI,DBD

242
04+C10K
0+2
24042
14042
2+1+SZR
8.2

MOVL#® 2.24+SNC

JMP
LDA
SU8
STA
JMP
LDA
STA
STA
LDA
STA
JSR
JSR
0

suB
STA
i8Sz
LoA

S.1
1.C177
1,2
2+CMEND
0,3
04+CMHO
0.0OMPT
3.DMPRET
0.Q0MPT
0|o+3
AICRLF
AIMESS

242
2.DMPTEM
DMPT
J+REC2

MCVL#® 040.52C

JSR
IS2Z
LDA
LDA

dDMPRET
CMPTEM
2+CMPTEM
1,C1l0

SUE# 142+8SZR

JMpP
182
JHP

OMPO1
DMPRET
adDMPRET

N

tWORDS WRITTEN

PAGE

tPRINT UNIT #
{WRITZ PARITY
{READ PARITY
{PERM WRITE ERR
{PERM READ ERR
:0ATA ERR

+wORDS READ

MEMORY (4K SEGMENTS)

tSTORE INTC UPPER
VGET IT BACK
iCHECK IF 32K
{WENT 700 FAR
ISET END MEM

+PRINT OUT A LINE
i1OF DATA FoR 8 UNITS,

;CARRIAGE RETURN

sPRINT MESSAGE TO

§START EACH LINE
$ADVANCE 70 NEXT MESSAGE

{IF THE UNITS ARE ACTIVE
‘EXIT 70 DECIMAL PRINTERS.

1TEST FOR 1 AST UNIT.

$ANOTHER UNIT
EXIT TO NEXT DATA,

9



00574
00575
00576
00577
00600
00601
00602
006G3
Q0604

00605
00606
00s807
00610
00611
00612
00613
00614
00615
00616
00617
00620
00621

00622
00623
00624
00625
00626
00627
00630
00631
00632
00633
00634
00635
00635
00637
00640
C0641
00642
00643
00644
00645
00646
00647
00650
00631
00652
00653
00654
00655
06656
00657
00660

000575
003321
003324
003330
003234
003341
0033486
003353
003357

g24414
1230600
J40401
coogo00
0200086
101100
C34905
030004
24003
020002
060177
002300
060200

005226
004625
1050060
040763
006223
820761
G0C755
0S4231
102400
Jugz32
006341
jgecz222
tsh422
030343
133414
NO0Z464
020243
0z4210
123000
081022
024234
131100
151240
gegs422
034263
117405
000406
Q314266
1174034
gen403
151100

CMHO: o +1

MHO

MH1

MH2

MH3

MHY

MHS

MH&

MH7
tTELETYPE INTERRUPT
TTINT: LOA 1,CNIOC

ADD 1.0

STA 0'."'1

g

LDA 0.,ISC

MOVL 0.0

LOA 3,183

LBDA 2,182

LDA 1,1IS1

LDA 0,1IS0

INTEN

JUP a0
CNIOC: 0602090
SINTERRUPT ERROR
INTERSY JSR FIIMESS

MIER

MOV 0.1

STA O+TTINT+3

JSR QIZ0CT

LDA OWTTINT+3

JMP TTINT
RD? STA 3,.TAPRET

SUB G+ 0

STA 0.+ROTRY
RD,.,1: JSR QJITOK

NIGC .MTA

DIA 1.,.MTA

LOA 24.C72K

AND# 1,2,82R

JMP QIWE2
RD1: LBDA DWUNIT

LBDA 1,PARITY

ADD 1,0

DOA 04+.MTA

LDA 1.BUFF

MOVL 1.2

MOVOR 2.2

DIA 0+.MTA

LDA 3,C100

AND 0434+SNR

JMF RD1,

LOA 3.C4K

AND 0.+3.S2ZR

JHMP RD1.

MOVL 242

PAGE

{RESET CARRY
{RESTORE AC3
AC2

-

i AC1
: ACQ
¢+NIOC 0.0

t+PRINT ERR MSG

i1 SAVE ACO

tPRINT INT DEV CODE
{READ FROM TAPE
tCLEAR RETRY COUNTER
tWAIT FOR NIT,

tAFTER A “C" PULSE
tLATEWREWINDILLEGAL
PARITY IS FATAL ERK,

+SELECT UNIT 3 PARITY
+SEND ADDRLSS+MA INT BIT
sCHECK READ BACK,

+EXIT IF 7 TRK

tEXIT IF NrZ

10



00661
00662
00663
go0e6Yy
00865
00666
00667
00670
00671
00672
00673
00674
00675
00675
00677
00700
00701
00702
00703
go704
00705
00706
00707
00710
00711
go7i2
Q0713
00714
00715
00716
00717
007240
00721
08722
00723
car2y
00725
go726
00727
00730
60731
00732
08733
00734
00735
00736
00737
00740
00741
og742
00743
00744
03745
00746
oo747

151220
072022
gei1u22
106414
go2441
024235
067122
063522
000777
630243
021078
1013500
101240
$41076
264422
20373
107414
00Cc21
0slu22
C2437%
ig741a
0Qo421
Ce0u22
g2uzug
1076290
125390
044242
330243
021165

001244
gadukz2
024230
107404
000785
Gzy232
125004
000445
030243
011106
G2024%
Geau77
10741y
000437
00221
G2020%
064422
107415

RO1.:

rRb2s

RD3:

RO43

INEZ2S
INES:S
RDS:

MOVZR 2.2
CCB 24+.MTA
DIB 04.MTA
SUB# 04+1,S2R
JMP QIWES
LDA 1.+.WC
DOCS 1+.MTA
SKPBZ .MTA
JMP ROD2

LDA 2+UNIT
LDA D+RECe2
INCL 0.0
MOYOR 0,0
STA 0+REC.2
DIA 1,,MTA
LDA U4.C704
AND# 04,1,.82R
JMP RE&

DIA 04.MTA
LCA 1,C204%0
ANDH 0+1+82R
JMP RDS

DIA J4eMTA
LCA 1.C1l000
ANDZR 0,1
MOVS 1,1

STA 1.£07FLG
LDA 2,.UNIT

LDA 0.WDSR+16G,

LDA 1,WC
SUBZ 1.0+S2C
ISZ WDSR.2

STA OvWDSR+10t2

SKPDZ T7I
JGR FIKEY
JMP @TAPRET
WE?2

WE3

DIA C,..,MTA
LDA 1,C10
AND 041,S2ZR
GMP ROY

LDA 1.RDTRY
MOV 1+1.,82ZR
JMP RD6

LDA 2+UNIT
ISZ RPAR+2
LDA 0.INHFLG
REAGS 1

AND4% 0,1,8ZR
JMP RD<

JSR AICRLF
LCA §4C40
DIA 1.,MTA
ANDE 0+1+SNR

PAGE

{START UNIT

sUPDATE RECORD CCUNT
tIF ITS LATEWREWIND
+OR ILLEGAL ITs A
tFATAL ERROR.,

tCHECK FOR PARITY
{ERROR.

{READ PARITY ERROR,

{C(EQTFLG),.0 IF NOT EOT,
:C(EQTFLG)=1 IF EQT.

+SUM THE WORDS
+READ ON EACH UNIT,.

s INFUT KEY STRUCK,

tIGNORE IF CRE

iNOT FIRST ERRCR,

tINC READ 2ARITY.

sPRINT S2ARITY MESSAGE
;SWITCH,



00750
00751
00752
00753
00754
00755
00756
00757
00760
00761
00762
00763
00764
00765
00766
00767
00770
00771
00772
00773
00774
00775
00776
Qo777
01000
01001
010902
01063
01004
010305
01006
01007
01010
0lo11
01012
01013
01014
01015
0101¢
01017
01020
01021
glo0z22
01023
gioze
01025
01026
01027
01030
01021
01032
01033
01034
01C35
01036

000403
006225
002751
020237
064422
157415
000403
go0k226
002577
0Cs226
003321
g2u2u3
00€223
J0&226
032707
025243
025076
125100
125220
006245
geeh22
0202867
107400
J06246
006226
002714
020237
Seau77
107404
g0gg702
digz232
020232
024251
106418
coo40y
C2e357
177777
CCo&17
030243
vliils
315175
1010090
000665
006221
00e246
00&226
0ga2722
go2211
054231
102400
gsg252

06341
0A4622
33c2353
133414

RO&:

RD7:

REE:

WR S

WRL13

JMP 4 +3

JSR AIMESS
SADTAP

LOA 0.C2K
DIA 1+.,MTA
AND# 041,SNR
JiP L, +3

JSR QIMESS
MRPE

JSR aIMESS
MHGQ

LDA 1,UNIT
JSR @1Z20CT
JSR aIMESS
MRECN

LDA 2.UNIT
LDA 1.RECs2
MOVL 1.1
MOVZR 141
JSR QIPDEC
0IC 1,,MTA
LDA 0,C1774
AND 0,1

JSR alIPOCT
JER AIMESS
MRCRC

LDA 0.C2K
REACS 1

AND 041.+82R
JHUP RDG

ISZ RDTRY
LDA 0 +RDTRY
LDA 1,RRETR
SUBHR 0+1.8SNR
JMP RD7
SPACE

-l

JMP RD.1
LOA 2.UNIT
ISZ PERMR,2
DSZ RPARa.2
MOYE 040
JMP ROY

J3R QICRLF
JSR @IPOCT
SR AIMESS
MRES

+MP 3IWEl.1
STA 3.+TAPRET
SUB 040

STA J+WRTRY
B8R &ITUK
OIAC 1,.MTA
LCA 2+.Cu
ANDB 1.243ZR

PAGE

1"BAD TAPEw

{"RECORD#Y

{THE RECORp NUMBER,

{"=CHECK WORD"

{BYPASS RETRY IF Sw3 SET

SHALL A ATTEMPT
iTO RE~-READ BE MADE,

iNO GIVE UP
1 YES BACK SPACE,

{PERM READ ERRGR,

t INCREMENT PERM ERROR
sOECREMENT READ PARITY
GO TO EXIT RQUTINC

$"=STATUS AFTER A REAC
; COMMAND ON UNITH
iWwRITE ON TAPE

$CLEAR RETRY COUNTER,
iWAIT FOR UNIT,

1IF UMIT WRITE LOCOCKED

12



01037
01040
01041
01g42
01043
01044
01045
01046
01047
01050
01051
01052
01053
01054
01055
01056
01057
01060
01061

01062
01063
01064
01065
01056
01057
01070
01071
01072
01973
01074
01075
01076
01077
01100
01lc1
01102
01103
01104
01105
01106
01107
01i11c¢
01111
gl112
01113
01l1iy
01115
011l1e
01117
01120
01121
01122
01123
01124

goosek
dcuucz
030343
133414
602682
024254
1076090
020210
157900
gesc22
C24234
0es022
Ce1y22
loguly
002631
024235
0203290
in3(22
ge7122

050177
000400
d20204
662077
0177
102400
6aoug2
gogs40
060277
082077
060177
0350401
030540
0s4422
020249
123620
101308
gug242
16i004
602231
020373
197414

gg2212

035243
021076
1018590
101240
041078
020235
02423%
106400
051422
10e41ls
00oc3e
03n243

WR1Z

JMP WE1

DIA 1,.MTA
LDA 2.C72K
AND® 1+2.S2R
JMP QIwE2
LOA 1.CS50
ACD 0,1

LODA O PARITY
ACD 041

D0A 1,.,MTA
LDA 1,BUFF
OOB 190MTA
DIB 04.,MTA
SUB# 0+1,S2ZR
JMP QIWEZ
LCA 1.WC

LDA O RELRAN
DOC 0+.MTA
DOCS 14+.MTA

VINTERRUPT CHECKING

INTEN

WR2s1%

WR3$

INTEN

JMP

LDA 0,C40
MSKQ 0
SALLOW INT.
SUB 0s0

JMP 4 +2

JMP ILLI
INTDS

MSKO 0
INTEN

GHMP W+l

JMP NOIT
DIA 1,..MTA
LDA 0,C1000
ANDZR 1.0
MOVS 0,40
STA O0.EQTFLG
MOV 040+¢SZR
JHMP aTAPRET
LDA 0.C704
ANDH# 0+1+82R
JMP @IWEs
LDA 2+UNIT
LDA QyREL2
INCL 0.0
MOVOR 040
STA Q0+RECs2
LOA CyWC
LDA 1.BUFF
SUB 0.1

0I3 0s.MTA
SUBRE 04+41:32R
JMP WES

LOA Z2.UNIT

PAGE
:1ITS A FATAL ERROR

+AFTER A "Ch PULSE
ILATE+REWIND ILLEZGAL+PARITY
yITS A FATAL ERROR

i SEND WRITE COMMAND
1AND MEMORY ADDRESS,

11IS ADDRESS SENT
tDIONT GET THERE ITS
$A FATAL ERROR,

{RANDOM PRELOAD YO TRY
70 CAUSE 1 0AD FAILURE
{SEND WC AND START

{ENABLE INTERRUPT

{WAIT FOR YAPE INT,

+RETURN HERE FOLLCWING INT,
+DISASLE TAPE INT

{ERROR RETURN BAC INT
+INT OFF

PALLOW TAPE INT
(ENABLE InNT

1SHOULD INT NOW
ERRORY NO INT

IF NOT EOT
IF EOT7
£0T

iC(ECTFLG) =0
iC(EQTFLG)Y =1
$SKIP IF NOT
{EXIT OIF 207
$1F ITS LAYEWREWIND
tOR ILLIGAL ITS &
iFATAL ERRQOR.
{INCREMENT RECORD

1START ACDRESS+WC
1SHOULD Egual THE
sCONTENTS OF THE

i TAPE ADDRESS REGISTER,
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01125
01126
01127
01130
01131
01132
01133
01134
01135
01136
01137
01140
01141
01142
01143
01li4y
01143
01148
01147
01150
01151
01152
01153
01154
01155
01156
01157
Cl1ie0
01161
01162
011e3
gllek
61165
01lle6
01167
01170
01171
01172
01173
01174
0117s
01176
01177
01200
01201
0lz202
01203
01204
01205
012Ce
01207
01210
g1211
01212
01213

024374
660422
107415
0cCus2
g2u252
125004
goo4+2
011056
020244
064477
10741
000435
0cse221
025204
064422
107415
0093403
Nné226
§02751
020237
Qeus22
107415
200403
066226
002741
coe2286
003321
024243
036223
0gs225
002707
030243
025076
122100
125220
006245
g2c268
0eLu77
107604
00dulse
0ousSlu
177777

gigasz.

020252
024255
ige41y
000630
030243
01105686
0150¢cs
1G1000
00k3c1
00ce20
030243
021146

WRG 2

WRS:

WR&

LDA 1,C2040
DIA 0,4,,MTA
ANDB 04+1,4SAR
JMP WR6

LDA 1+WRTRY
MOV 1+1,4,S2ZR
JMP WRS

IS2 WPAR,2
LDOA O,INHFLG
READS 1

ANDHB 0+1+SZR
JMP WRS

JSR 3AICKLF
LDA C,C490
DIA 1.,,MTA
AND# 041,SANR
JMP . +3

JSR dIMESS
3ADTAP

L2A 0,C2K
DIA 1,,MTA
ANDH 0414+SNR
JMP . +3

JSR dIMESS
MWPE

JSR QIMESS
MHO

LOA 1,UNIT
JSR aIz0CT
JSR TIMESS
MRECN

LDA Z UNIT
LDA 1.RECs2
MovL 1,1
MOVZR 1,1
JSR QIPDEC
LDA 0.C4K
READS 1

AND 0414S2ZR
JMP WRE

JSR BAC

-1

ISZ WRTRY
LBA O+WRTRY
LDA 1+RETRY
SUB# 04+148ZR
JMP WR,1

LA 24 UNIT
ISZ PERMW2
DSZ WPAR.2
MOVAE 0.0
ERASE

JMP WR+1

LDA 2+UNIT

LDA 0.WDSW+13.+2

PAGE

tNO PARITY ERRCR,

{NGT FIRST ERRQR.,

{IS SWITCHZ0+ PRINT
sPARITY MESSAGE,

1MBAD TAPEM

t"WRITE PARITY™H

;"RECORD #®"

1 THE RECORp NUMBER,

{BYPASS RETRY IF Swy SET

iSPACE QVEn THE
}ERROR RECTROD,

ST REZTRY COUNTER
Y

Tz
TRY AGAIN SAME SPoT,

-
4
.
i

T INCREMENT PERM ERROR
sREMGVE RECOVERTY PARITY AND

sERASE TAPE,

iONE GETS HERE
tA G002 wWRITE,

AFTER

14



g1214
01215
01216
01217
01220
01221
81222
01223
01z24
01225
01226
01227
01230
01231
01232
01233
01234
0123S
01236
01237
012490
01241
01242
01243
01244
01245
01245
01247
01230
01251
01282
01253
01254
01285
01256
01257
01260
01261
01282
01263
0l25%
012e5
01266
01267
0127¢C
01271
01272
01273
01274
01275

01276
01277
01300

024235
122422
011136
041146
063710
006350
002231
0csz21
006226
002757
024243
00s223
002231
006226
003514
Ceka43
005223
500642
060277
06226
003472
024243
G0s223
000634
Oug23s
006221
006246
024256
006246
06e225
002771
660753
006221
0c6246
g06226
003020
000746
0402%s
006221
006246
024255
Gnse24e

00c226.

003044
0C073s
606221
006246
g0s226
003067
000731

126520
04e522
00Cx03

WELS

NE32

SPACHK?

LA 1.4C

SUBZ 1+0,.S2C

ISZ WD3Ws2

STA 0. WOSW+10+2

SKPDZ T7I
JSR QIKEY
JMP GTAPRET
JSR JICRLF
JSR QIMESS
MLQCK

LOA 1,UNIT
JSR &IZOCT
JMP ATAPRET
JSR @IMESS
MBI

LOA 1.UNIT
JSR ®IZOCT
JMP WR2.1
INTDS

JSR JIMESS
MTOE

LCA 1,UNIT
JSR alIzoCT
JMP WR2,1
STA 0.8BAD
JSR QICRLF
JSR &IPOCT
LDA 1,BAD
JSR @IPOCT
JSR @IMESS
MWAE

JMP WEl.1
JSR @ICRLF
JSR AIPOCT
JSR @IMESS
MSTAT

JMP WEl,1
STA 0.BAD
JSR IICRLF
JSR @IPOCT
LDA 1.+8BAD
SR QIPOCT
JSR QIMESS
MWFAE

JMP WE1,.1
SR IICRLF
JSR AIPGCGCT
JSR IIMESS
MWES

JMP WEl,.1

iSPACE TO cor

SUszL 1.1

STA 1.FILFLG

JMP BAC+2

PAGE 15

tSUM THE WORDS
WRITTEN ON EACH
s TRANSPCRT

sKEY STRUCK,

IMWRITE LOCK ON UNITH

JEXIT WRITE COMMAND
+wiTH FATAL ERROR.

:ADDRESS SENT

tADDRESS RCVD
t"=STNTWRECEIVED, ADDRESS
{REGISTER FAILS 70O LCAD, UNIT®

{FRINT STATUS
t"=ERROR STATUS AFTER
VA BC" PULSE. UNTITH

‘PRINT G0OQO DATA,

iPRINT BAD DATA
1 "ADDRESS+WC,DIB RZARING, CNTL
$FAILURE WRITING UNITH

"=STATUS JFTER A WRITE
COMMAND ON UNITH

.
T
i

1ACLl=1

iSPACE SUBROUTING



01301
01302
01303
01304
01305
01306
01307
01310
c1311
c1312
01313
01314
g131¢
01316
01317
01320
01321
01322
01323
01324
01325
01326
01327
01330
01331
g1332
01333
01334
01335
01336
01337
01340
01341
01342
01343
01344
01345
01346
01347
01350
01351
01332
01333

C1354
01355
61356
01357
01360
01361
01362
01363

l10240¢C
040517
054257
006341
030243
024259
022237
10113
10c401
024205
1474600
6es022
073422
0e3iz2
063522
0co777
061422
116400
025076
022257
191112
157001
166500
0450786
024470
125004
000421
ig1112
100#30
117014
gJ0425
010257
psuy22
029343
197418
002257
00&221
CCs24e
005226
gLc31ics
Q2L243
005223
002287

026247
125112
124400
1254090
1374618
000757
1gii1iz
103400

BAC?

BACK1:

o
>
(@]
L ]
w
LX)

BAC.1}

SuB
STA
STA
JSR
LDA

0.C
CyFILFLG
3+BACRLT
AITOK
2+UNIT
LDA 1,C390

LOA 0,3BACREZT
MCOVLHB 04+04SNC
NEG O0+0¢SKP
DA 1.C40

ADD 2,1

DOA 1,.,MTA
DIB 3,.,MTA
DOCS 0+.MTA
SKPBZ MTA
JMP BACK1

DIB 0+.MTA
SUB 043

LCA L+REC2
LDA 0+aBACRET
MOVL#® 0,8.52C
ADD 3.1,.SKP
3U8 341

STA 1.REC.2
LDA 1,FILFLG
MOV 1.+1,S2R
JMP BAC,.,1
MOVLE 0+,0.,52C
NEG 0+0

ADD# 0+3+SZR
JMP BAC.2

152 2ACRET
orIa 1,,MTA
LDA 0.C72K
AND® 04+41,SNMNR
JMP QBACRET
JSR QICRLF
JSR QIPOCT
JSR a@IMESS
MSPST

LDA 1,UNIT
JSR 3120CT
JMP 3BACRET

{EXPECTING EGF TO STOP
tACO=LARGE WC.

PAGE

1SPACZ UNIT YN RECORDS
s IF ARGUMENT FGLLOWING
tCALL IS (=) SPACE IS
‘BACKWARD, (+)=FORWARD,

iRVS COMMAND

+SAVE NUMBER OF RECORDS,
{START THE TAPE MOVING.

tAC3=-8HREC COUNTED BY MTA

iUPDATE THE RECORD #

{ACO=N. ACI=-#REC SPACED

1SPACE 70 EOF

N SHOULO=wWC
1SKIP IF N=WC
yERROR

+INCREMENT RETURN

{CHECK THE STATUS,

+PRINT STATUS,

$"=STATUS aFTER SPACE, UNIT
tPRINT UNIT ®
SPACEs ALRGE WC

AC3=(~)#AREC SPACED

tRELREC= #REC Ly FILE(+ OR =)

LCA 1,2IRECN
MOVLH 1.1,52C
NEG 1.1

INC 1,1

ADOH 1+34.SNR
JMP BAC,S
MOVLE 35.0.3ZC
NEG 0a 0

{REC SPACED NOY

FIUAL THAT

{MAKE AC1 pOSITIVE

i COUNT OK
tMAKE O PORITIVE

SPECIFIED

16



01364

01365
01366
01367
01370
01371
01372
01373
01374
01375
0137¢
01377
01400
01401
014¢c2
01403
0140%
01405
01406
01u4G7
01419
01&11
01412
01413
gi1a1y
01415
Gl4le
01417
01420
1421
01422
01423
o142%
01425
gl426
01427
0143C
01431
01432
01433
01434
015353
01435
01437
01440
0lak1
gla42
01443
0144y
01449
gl44e6
01447
01450

040360
084301
0S4302
0gs2286
003363
026243
006223
Jceezs
003377
322237
161113
0ogec3
3052286
003411
02L300
005223
J0s226
063412
d24302
124400
8306223
024410
125003
000725
g06224
303423
024301
JQe223
cuc728
SRSReRVRVES)
054261
J¢453%
gssu22
020253
107+14
goousy
050pu3
fQzuzs2
14797
0EZ;
Q32
0Qn777
04464
De=422
020343
107414
0oou02
002261
006221
06246
0062286
043123

focuzs

n -d
3

ot
M

[§)

e
hS IV N )

IO

BAC.

ERAL

A5}
)

1ACO=#4 SPECIFIED

sAC1= HRECH
STA 0.SAVC
STA 1,8AV1
STA 3,SAV3
JSR @IMESS
MSPC1

LDA 1.UNIT
JSR 3IZ0CT
wSR ZIMESS
MSPC2

LCA 0,@BACRET

MOVLHE Q0.0,SNC
JMP . +3

JSR dIMESS
MSPC3

LDA 1,SAvYQ
JSR alIZ0CT
JSR ZIMESS
MSeCcy

LOA 1.SAV3
NEG 1,1

JSR Q@IZCCT
LOA 1.FILFLG
MOV 1+14SNR
JMP BAC.S

JSR QIMESS
MSPCH

LDA 1,5AvV1
JSR aI20CT
JMP BAC,5

0
STA
JSR
CIA 1,,.MTA
LDA 0.CH
AND# 041,52R
JMP WEOF1
LOA 2 UNIT
LOA 1.C7¢
ADD 2,1

DOAS 1,,MTA
SKPBZ MTA
JMP 0'1

JSR XECT

DIA 1,.,MTA
LDA 0,C72K
AND# 041.+SZR
JMP ERAL

JMP AERARET
JER JICRLF
i8R 3IPOCT
3R ZIMESS
“ZRAL1

8P WEQOFF

ZHERARET
TOoK

PAGE

i+)1< AC3= H#SPACEC (=)

1SAVE ACQ
1SAVE ACh
H £ AC3

‘"SPACING ERRORs UNITH
{PRINT UNIY 3

{"COMMAND YS SPacEe

(et
sPRINT # REC

; "RECOROS nETECTED="

iPRINT #REX SPACED

{"RECORDS IN FILE="

=1 IF NOT SPACING TO EOF
;ERASE TAPE
tWAIT UNTIT READY,

+UNIT IS WRITE LOCKED.

iSTART THE TAPE
tWAIT CNTL FREE,
{TEST END CF TAPE FLAG

yCHECK STATUS FOR ERROR

1"=STATUS AFTEZR ERASE
10N UNITH

17



01451
01452
01453
01454
0Le5S
§1l436
Qia7
014550
0ilasl
0lis62
01453
J1l464
gl4es
01466
01467
01470
01471
01472
01473
01474
01475
01476
01477
01500
01501
01502
01503
01504
01505
01504
01507
01510
01511
01512
01515
01514
01515
01516
015817
015290
01521
gi522
01523
01524
01525
01526
01527
31530
01531
81532
01533
01534
01535
01536
81537

0%4261
004456
064422
020253
107414
goo425
020263
107000
107400
020265
167000
0zZo243
147c00
0es122
0e3z22
000777
034431
011076
0s&422
£20343
107414
050513
029372
107419
g56ou15
0nz26l
086221
0ge225

000771
006221
006224
nN03164
0GLTE3
Q60L22
024240
107529
1253900
04u242
00142

063522
000777
0zcoz43
661022
064422
125213
000776
001400

WEOF @

«
™
(@)
mn
[y
*d

WEOF3:

XEQT:

TCK:

STA
JSR
DIA 1.,.MT7A
LDA C.C4
ANDH 04+1+:5ZR
JMP WEOF3
LDA 0,C100
ADD 0.1

AND 0.1

LOA 0,C60
ADD 0,1

LDA 2,UNIT
ACD 241

DOAS 1..MTA
SKPBZ .MTA
JMP 0'1

JSR XEOT

ISZ REC,2
DIA 1.,.MTA
LDA 0,C72K
AND® 0,1,SZR
JMP WEOF2
LCA 0,.C400
ANDOHE 0+1,SNR
JMP WEOF3
JMP QERARET
JSR @ICRLF
JSR TIMESS
MLOCK

LOA 1,UNIT
JSR alZ0CT
JMP G@ERARET
JSR aICRLF
JSR @iPOCT
JSR aIMESS
MEOF 3

wMP WEOFF
JSR @ICRLF
JSR @aIMESS
MECF4

JMP WEQFF
DIA 0..MTA
LOA 1+C1000
ANDZR 0.1
MOVS 1.2

STA 14+EQ7TFLG
JMP 0,43
SKPBZ ,MTA
JMP -1

LOA 0 .UNIT
DCGA 09 oMTA
DIA 14.MTA
MOVRE 1,148NC
JHMp 0'2

JMP 0.+3

3.ERARET
TOXK

PAGE
{WRITE EOF' ..

tWRITE LQOCKED yUNIT,

1CALCULATE PARITY
i FOR 7-9 TRACK

tSTART XPCRT

tWAIT CNTL FREE,

1CHECK FGR STATUS
1 ERROR,

iNO EOF STaTUS,

P"WRITE LOCK ON UNTT"

{PRINT UNITH

sPRINT STATUS
;"=STATUS AFTER A
1E0F COMMAND ON

WRITE
UNIT™

1"NO EOF STATUS DETECTED
tON WRITING A ECF.n

:SET OR CLEAR SOFT
EOT FLAG,

TAPE UNIT CeK4?
THIS ROUTINE WILL
WAIT UNTIL THE
U

NIT BeCOUES READY.

.
]
.
4
.
]
.
4

18



01540
01541
01542
01543
01544
01545
015k6
01547
01550
01551
01552
31553
01554
01555
01556
01557
01s5s¢C
01561
01552
01563
01seu
01565
01566
01357
01570
01571
01572
01573
01574
01575
01576
01577
0190
01601
0102
01603
01604
01605
01606
01le07
01610
01611
01612
01613
0161y
91615
0lels
01617
01620
01s21
0le22

1623
0lsz24
01625
0le2s

054231
004767
024230
030243
147000
géd122
162520
041075
02231
054231
0u47cs
422273
Goec7e7
102541
122520
8435323
054304
321400
049305
010204
020234
040020
014020
620235
as0311
030243
071022
s7oL22
024283
133404
Q0Qulu
0es477
G32g24u41
1334504
102001
02c03c6
a4031¢
0143203
006310
3048308
030310
143400
630210
g24263
147405
gno41a
ceLYT?
g30241
133404
0Q00us20
024416
020331
143413
oo441C
1s000¢C

UNLD e

[}

@

@

wa

STA
JSR
LCA

3+TAPRET
TOK
1,C1¢0
LOA 24UNIT
ADD 2,41

DOAS 110MTA
SUBZR 0.+0
STA O0+RECH2
JMP QTAPRET
STA 3.TAPRET
JSR TOK

LDA 1.C20
JMP REW1
SUBOL G+0s8SKP
sSuBzL 0,40
STA 0,FSTGC
STA 3+GRET
1.DA 040+3
STA 0. .PATT
ISZ GRET

LODA 0,BUFF
STA 0+1I0X0
DSz IDXxo

LOA 0.WC

STA 0.6WC
LDA 22.UNIT
DCA 21,.,MTA
OIA 2,.,MTA
LDA 1,C100
AND 1424+SZR
JP GG,.2
READS 1

LBA 2,PKFLG
AND 1424SZR
ADC 04043KP
LOA 0.C37477
STA O0.DATHSK
§SZ FSTGC
JMpP CC,2

JSR aPRATT
DA 2,DATMSK
AND 2,0

L0A 2,PARITY
DA 1,C1G0
AND 24+14SNR
JMP GG’l'l
READS 1

L0a 2,PKFLG
AND 1+24+82R
JMHP GG, 4

LOA 1,C5G612
LOA 2,377
ANCH 2+04SNR
JSR GG,3

COM 2.2

PAGE
;REwINDo.a

IWALT UNIT READY

{START THE REWIND,

{REWIND/UNLQAD,, .,

1CHECK CATA,..,

{GENERATE nATA,,,
+C{BUFF)=START ADDRESS
iC(WC)  =N,MBER OF WORDS
i WORD FOLLDWING THE CALL
{DEFINES TJE PATTERN,

+SELECT UNIT TO
{DETERMINE THE

1 7-9 CHANNEL MASK
irOR CHECKING DATA,

-

sCHECK IF PACK MOOE

{GEN/CHECK FIRST SWITCH

i GENERATE CATA

;CHECK FARTTY

SELECT
IS PARITY SELECT 00D7
tEXIT IF ODD PARITY
sCHECK IF

FACK MODE

160 TO PACK MOLE ZERO LIV

JAGD UI IF LSB -2ERG

13



01627
01630
01631
01632
01633
01634
01635
01636
01637
0140
01641
0le42
01643
0le44
01le45
0le4e
01647
01650
01651
01652
01653
01654
01655
01656
01657
016€0
0lee6l
0leé62
01663
0le64
01665
0le66
0lee7
01670
01671
0le72
01673
01ls74
01675
01676
01677
61700
01701
01702
01703
01704
01705
01706
01707
01710
01711
Q1712
01713
01714
01713

143415
004405
952020
010311
000754
002304
147400
123200
gg014cCO
ngsol2
Q2uul3
02g272
143413
go4771
020271
143415
0oL765
g30z70
143415
004763
000756
024252
084312
044256
J3103C3
000407
d0s221
906221
306228
Ja83212
030243
011128
630303
1751290
1579036
002312
006221
024020
066223
028323
Q0Bz4s
gzuzts

006245 .

023234
g24g29
106400
006223
030243
025076
122100
125220
006245
geuz2=3
D0s6223
002312

(9]
[#p]
[ ]

H
.

GG.3:

G)y O
¢ O

1
e D

[N el

chmzs
CKER?

CK2:

CK3:

.o

ANDH 2+0+SANR
JSR GG,.3
STA 0.aIDX0
ISZ GWC

JMP GG

JMP dGRET
AND 2,1

ADD 1.0

JMP 043
S012

LOA 1.CPMZ
LOA 2,C83
ANDH 2+04SNR
JSR 6G,3
LDA 2.CE2
AND#® 2+20,SANR
JSR G6G,3
LCA 2,.0B1
AND# 24+0+SNR
JSR GG, 3
JMP GG,1-1
24252

STA 34.CKRET
STA 1,8BAD
ISz FSTGC
JMP CK1

JSR @ICRLF
JSR BICRLF
JSR @IMESS
MHEAD

LDA 2,UNIT
ISZ DATER,.2
LDA 24+FSTGC
ADC2L 343
ACDZH 24+34SE2
JMP QCKRET
JSR @ICRLF
LDA 1,IDX0
JSR 3IZ0CT
LDA 1,G0CD
JER QIPOCT
LDA 1,3A0
WwSR QIPOCT
LOA 0.8UFF
LDA 1,1DX0
SUB Q0.1

JSR 3I20CT
LDA Z24UNIT
LOA 1+REC»2
MOVL 1.1
MOVZR 1.1
JSR AIPDEC
LOA 1,.UNIT
JSR 3IZCCT
JMP QACKRET

PAGE

{ADD 12 IF M38 ZERQO
$STORE IN MEMORY

1 IS LSB ZERO?
yADD 12 TO ZERO CHaAR

;IS MIDDLE CHAR ZERO
{ADD 12 TO ZERO CHAR

{118 MSB ZERO?
1ADD 12 TO ZERO CHaR

1A ERROR DETECTED ON

+OONT PRINT HEADER
i "ADDR GOOD BAL WCRD
sREC.# UNIT®

EXIT IF>3 ERRORS,

tPRINT ADDRESS
1GOOD DATA

i BAD SATA

{HWORD#

{RECGRDH

20



01716
01717
01720
01721
01722
01723
01724
01725
01l72¢&
01727
01730

01731
01732
01733
01734

01735
01736
01737
01740

01741
01742
01743
01744
017435
01746
01747

01750
01751
01732
01753
01754
01755
0175¢
01737
01760
01761
017e2
01763
01764
01765
01786

01767
01770
01771
01772
01773
01774
01775
01776

102400
040275
ou0277
006305
026020
030310
143400
040313
106u4ly
0047256
020313

064422
034243
137404
000444

Ceunv?
039241
133404
000401

024331
107400
004Uk
024267
167700
Qouy21
0QoLYY

g2u270
i0770¢C
127820
127¢20
0054413
Q28271
107620
127520
127520
1278290
0Cs4C3
ga2u272
107400
004402
000425

0sLuin
330275
135000
13752¢
123000
172400
050276
gj2401

LPCG

Sus
STA
STA
JSR
LDA
LpA
AND
STA

040
0.LFC
0.CRC
aPATT
1+3IDXD
2+DATMSK
240
0+G060D

SUBH 0+14+52R
JSR CKER

LDA

{SEPARATE BYTES
{7TRK OR 9TRK

DIA
LDA
AND

0,G00D

1,.MTA
3,C100
1+3,82R

JMP CRCG

V7TRK LPC GEN

READS 1

LCA
AND
JMP

17TRK NCN PACK

2yPKFLG
1,2482ZR

L1

LDA 1.C377

AND 041
JSR LPCG

LDA 1,C1774

ANCS 0.1
J3K LPCG
JmMp CC,3

i 7TRK PACK LPC

LCA 1,031
ANDS 0,1
ANDZR 141
ANDZR 1,1
JSR LPCG
LDA 1.Cb2
ANDZR Q0.1
ANDZR 141
ANDZR 1,1
ANDGZR 141
JSR LPCG
LDA 1,.CB3
AND Ca1
JSR LPCG
JMP CC,3

1 7TRR GENERATE
STA 3.LPCGR

LDA 2.LPC
MOy 1:3
ANDZL 2.3
ACD 142
SuUB 3.2
STA 2.LPC

JMP QGLPCGR

FAGE

{CHECK THE DATA
iMASK FCOR 7-9
;CHANNEL TAPE

+ CHECK ERRCR

AND COMPUTE PARITY

1IF 9TRK
{GEN CRC

+IF PACK MODE

LPC GEN

LPC
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01777 000000 LPCGR: O :
${9TRK CRC GEN
tLEAVE BYTE 1 Iy AC1l, BYTE 2 IN AC2

02000 024331 CRCG? L3A 1,C377
02001 107400 AND 0,1
02002 0064500 JSR PAR
02003 131000 MOV 1.2
02004 Q024267 LOA 1.C1774
02005 107700 ANDS 0.1
02006 JuL4u74 JSR PRAR

{GENERATE CRC
{ALGORITHM FOR DATA PO123u4°%67
iU.OLD XOR NEWe START WITH OLD=0
tI.SHIFT RIGHT ZN0 ARQUND (9BITS)
13,IF P=1 COMP. 2345
THLAT END COMPe ALL BUT 284

02007 020277 CC.4: LDA 0.CRC

02010 004816 JSR GCRC i1GEN CRC
02011 143200 MOV 2,1 tMCV 2ND ByTE UP
02012 00451% JSR GCRC
02013 Cl0211 CC.3: ISZ GWC i COUNT WORDS
02014 CQ0705 JMpP CC
02015 Couu22 DIA 1..M7A
02016 030263 LOA 24C100
02017 147405 AND 2,41,SNR iSKIP IF 9TRK
02020 00G44s JMP CC,5
‘COMP ALL BUT 224
02021 82428 LA 1.C50
g2022 ©03czG7 LDA 2,C727
02023 1374C90 AND 041 tAC1=50 PART
62024% 1990050 COM 0.0 tCOMP ALL
02025 143409 AND 240 tMASK ALL BUT 2234
02026 107000 ADD 041 VACD 2&4 Bacx I
02027 920331 LbA 0,C377
02030 123730 ANDS 1,40
02031 040277 STA 0.CRC
02032 0z02567 CC.5¢ LDA 2.C1774
02033 QJesuz2 DIC 1..MTA
02034 147400 AND 2,1
02035 122415 SUB# 1,04+SNR
02036 (u2zZ0o4 JMP aGRET 1EXITese
02037 04G220 CC.1: STA 0,5AY0 sERROR IN CHECK CHAR(S)
020490 044303 STA 1,5AaV1
02041 060477 READS @ 1 SKIP CRC IF PE
02042 024241 LA 1y PK FLG
02043 107404 AND 0,1 SZR
02044 002304 JMP aGRET
02045 0062286 JSR a@lMESS
02046 003437 MCKC $"ERROR IN CHECYX CHARACTER
tRECORD #©
g20u7 030243 LDA 24+UNIT
02050 Q025078 LCA 1:REC.2 1GET REC #
02051 125100 MOVL 1.1
02052 125227 MOVZR 1.1

02033 00£245 J3R IIPLEC



02054
02055
02056
02057
02060
02061
02062
02063
02064
020€5
020€6
020&7
02670
02071
02072
02073
02074
02075
02076
02077
02100
02101

g2102
02103
02104
02105
02106
ga1e7
02112
02111
02112
02113
g2114
02115
02116
02117
021290
02121
g21z2
02123
02124
02125

02126

02127
02130
02131
02132

02133
02134
02135

0062286
003us2
024300
008246
006226
003466
0243901
006246
002304
Gco732
Gzoe7s6
151209
002304
024367
123400
070477
034241
137405
8C0734
153126
030279
gga7:22

034423
176400
fsduuy
133000
i75z22
0lo441
175004
080775
034436
175200
134210
17%0¢s
0gc404
175004
176440
175003
G31372
1e7¢Go0
0g2402

cagaco

054421

135090
117820
123990
162403

034372
ig1223
000410

CC.53

PAR3

PRET:

GCRC:

JSR
MGD
LDA
JSR
JSR
MBD
LDA
JSR
JMP
JMP
LOA

AIMESS

1,SAVGC
aIPOCT
FIMESS

19SAV1
alPOCT
AGRET
CC.1
0.LPC

MOVS 0404SNR

JMpP
LDA
AND

aGRET
1,C37400
1.0

READS 2

LDA
AND
JMP

3+PKFLG
2131SNR
CC.H6

ADDZL 0.0

LCA
JMP

t1COMPUTE PARITY

STA
SuB
STA
MOV

MOVZR 3+3.82C

iS2
MOV
JMP
LCA

2.CB1
CC,6+1

3+PRET
343
3¢PARCT
1.3

PARCT
3434SZR
+ =3
3+sFPARCT

MOVR 3+3

Lba
Moy
JMpP
MOV
SUB
MCv
LDA
ADD
JMP
0

{CRC SUBROUTINE
tENTER ACO=CRCo

STA

34PARITY
3434582
o +b
3434SZR
343
3+34SNC
34C400
3.1
APRET

3+RCRC

+AC1 XOR ACGQ

MOV

1,3

ANDZL 013

ADD
sSuUB

ISHIFT RIGHT 1

LOA

MOVZR 0.0+8NC

JMP

1,0
340

3+.C4%G63

CROON

PAGE
16000
{PRINT GOGD DATA
1 WEADY
PRINT BAD DATA

XIT.Q »
RROR IN CHECK CHAR(S)

?
’
.
s
*
’

v rn

sALL ZEROS. DONT CHECK

ON AC1

iCLCAR PARITY COUNTER
iPUT CHAR IN AC2

;FOR PARITY GENERATION
iCOUNT THE 1°S

1 SKIP IF C DR R=g
1PAR=1

tPAR=Q

1PAR=1

ACL=NEXT B7TES

tRESULT IN ACO

4]
X
-~
R
b=4
i
e
1

ey



02136

02137
02140
02141
02142
02143
02144
021495
02146
02147
02150
02151
02152
02153
02154
02135
02158
82157
02180
02161
02162
02163
02164
02165
02186
02167
¢2170
62171
g2172
02173
02174
02175
02176
02177
02200
02201
02202
02203
02204
02205
02208
02207
02210
02211
p2212
02213
0221%
02215
g221s
g2217
0222¢C
02221
£22z22

a2

u*,w"d3

le3000

034205
gzu206
107400
106000
183400
123099
053277
go2401
00gego
000200
a54371
0gbk03
0Qo317
002371
Cs48340
gi0527
031400
021000
004405

0¢

1o

PR O N WM TN O
~d OO

Sl AVER @ T SN U IS0 IS =3
[AVINAS IE S LD AN ]

LIS R PR o)

b 12 42 0O QO F = OO O
O D -
(U wo BV &

NN oo
RN~ & W4T

<
o
w

801400
030413
101001
030411
g2023*%

624020
105403
C20214
107400
133603
€3i00¢0
901406
ggz215
077777
137777
1587777
187777
173777
175777
176777

CRDONS

Lo i)
RCRC

PARCT:

M
N

CF2TAB:

137777

ACD 3,0
$COMP 2343
LDA 3,C74
LDA 1+C703
AND 041

CoOM 0,40

AMD 340

ADD 140

STA 0,CRC
JMP aRCRC

g

0

STA 3,RR
+SR RAN
RANDOM

JMP aRR

STA 3,,UD03
ISZ .uUDo3
LDA 240.3
LDA 04042
JSR LuD%0
+DA 3,,UD20
ACD 3.0

STA 04042
JMP a,UD03
LOA 1,.UD21
STA 1,.UD1O
MOVZL 0.1
MOVZL 1.1
pszZ ,uD10
JMP =2

ADD 041
MOVZL 1.1
MOovzZL 1,1
ADD 1,0

wMP 043

LDA 2,.CF2ZTAB
MOV 040+SKP
LDA 2.+.CF2TAS
LOA O, 2UFF
LA 1,10X0
3UB 0,1

LDA 0,C17
AND Gy %

ADD 1.2

LOA 24042
JMP 0,43

o+

Q77777

187777
167777
173777
178777
176777

tSHIFTED RESULT IN ACQ

{AC1=703 PART
iCOMP ALL
tACO=COMP OF 2345
{ACO=RESULT

1GENERATE A RANDOM
iNUMBER 1IN C(0)

iOLD VALUE TC ACO

iSTORE NEW VALUE,

;RANDCM CONTINUED

+FLOATING 2zERC

{FLCATING ONE

1C{1)=WORD¥
$MOQULO 17

.
A
.
1

X171,

PICK A TABLE ENTRY,
I

PAGE
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02224
02225
02226
02227
02230
02231
02232
02233
02234
02235
02236
02237
02240
g2241
p2242
02243
02244
022453
02246
02247
02250
02251
02252
02253
02254
02255
02256
02287
02260
02261
02262
02263
62264
02265
022¢&s5
02267
02270
02271
02272
02273
02274
02275
02276
02277
02300
02301
02302
02303
62304
02305
02232
02307
0231c¢C
02311
02312

177377
177577

177677

177737
177787
177767
177773
177775
177776
1000090
0429000
023009
01C5030
004000
002503
gc1coa
0Go4090
0002030
600100
coog40
n0gn20
200010
000004
800002
Q00001
102401
190zo20
001480290
0260240
24234
122409
330315
113400
24415
133000
025000
030262
1126290
151229
181220
020438
1130900

021000

101300
123000
0G14¢C0
002245
0ogogoce
000000
000300
0C20179
033031
geco1o
d0&e3s

102420

ZEROSS
ONES:

SKEWS

CFBITS
UD01:¢
LDC23
LUl
JUD1G
JuD20:
S P=h B

ey e

Nl

177377
177577
177677
177737
177757
177767
177773
177775
177776
106000
40000
20000
10000
4000

2000

1000

400

200

100

49

20

10

4

2

1

Sug 0+0+SKP
A0C 0.0
JMMP 043
LOA 0.1IDXO
LOA 1.BUFF
SuB 1490
LDA 2,C7
AND 042
LDA 1.CFBIT
ACD 1,2
LCA 1,042
LDA 2,C70
ANDZR 0.2
MOVZR 2.2
MOWY2ZR 242
LDA 0.CFBIT
ACD 0,2
LDA 040.,2
MOVS 0s0
ADD 140
JMP 043
CFZTAB+31
o]

)

5

G

23031

10

JSR QIiSM
SUB G0

; WORST

iBIT FOR 1

{1 2ERCS/ONES

PAGE

+BIT DITTLE/SKEW TEST

tSINGLE BIT FOLLOWED 8Y

tEVERY OTHER.
$PATTERN I3 DESIGNZD FOR
CASr SKEW,

-]

1B

sAND EXIT

1SIZE MEMORY
IRELIABILIT

C(0y=COUNT,

CHARACTER,

IT FOR QOIHER CHAR.
PUT BITS TOGETHER

-~

TEST
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02313
62314
02315
02316
02317
02320
02321
02322
02323
02324
02325
02326
02327
02330
02331
02332
02333
02334
02333
02336
02337
02340
0234%1
02342
02343
02344
02345
02346
02347
02350
02351
02352
32383
02354
02355
02356
02357
02360
02361
02362
02363
02364
02355
02366
02367
02370
02371
02372
02373
02374
32375
02378
22377
02400
02401

o40210
04Q31s
006344
0024890
006334
006344
0G1l540
006344
001451
022316
1¢1004
000805
00:z221
00&22¢&
0C3231
063077
000758
J05342
033753
524314
1u7a0Q
044739
010747
330321
113700

Jz24313
107405
124001
124400
Cu4s837
guu3z22

gzueis52

o
£ FFE O

(oo 3 £ o3
D~

[ I ¢ Ul Vel oo I 67

N - oW
SR e

o B o)

<

024372
125600
Gog773
024272
122400
QGo762
C40234%

RELL:

A
1"
~
»
o
-e

REL.3:

STA 0.PARITY
STA 0,UCTR
JSR QIALL
RELXPY

JSR 3ICLBIN
LSRR IIALL
REW

JSR aIAaLL
wEOF
LDA
MoV
JMP

0+UCTR
0+0.5ZR
REL1
JSR 3ICRLF
JSR QIMESS
MNOACT

HALT
wRP
JSR
LDA
LDA
AND
STA

REL

@+ HAND
2! oUDZl
1.C17
2+1

1' .UD21
ISZ .uD21
LDA 2,C3400
ANDS 0.2

LDA 1,AVAIL,2
LDA 3.UCTR
AND# 3+1,4SNR
JMP RELZ1

STA 2UNIT
WNFILE

JSR 3 ,RAND
STA Q+RELRAN
LoA 1.:C7

AND 041,3NR
COM 14+1,8KP
NEG 1,1

STA 1,RELREC
STA 1,RZLTEM
LOA 1.21777
LCA 2.CHEND
ADDZ O0+1.32C
JMP REL .4
SUBZ 1.2.8NC
JMP REL ., 4
LOA 1.CEND
SuUBZ 0+1:SNC
JMP REL3-1
LCA 1,C400
ACD 1.0

JMP REL,Z
LOA 1.C400
SUB 140

JMP RELL2
STA

PAGE

{FOR ALL READY WRITE
sENABLED UNITS

tCLEAR ERRnR BINS,
tREWIND

IWRITE FILE MARK

{"NC REAQY WRITE ENABLED
tUNITS AVAILABLE™®

sGENERATE RANDOM

sPICK A UNIT AT
tRANDOM FROM THE
VAVAILABLE UNITS,

tUNIT NOT AVAIL

{WRITE A FILE MARK

{NUMBER OF RECORDS
yIN FILE MODULO 7.
IMAY WC
tCA+177T=0VERFLOW

sCA+17770MEMORY END

s CACPROGRAM END

i{START ADORESS
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g2402
02403
02404
02405
02406
02407
02410
02411
02412
02413
02414
02415
g241s
02417
02420
02421
02422
p2u23
g2424
02425
02426
02427
02430
g2431
02432
02433
02434
02435
02435
02437
024490
02441
02442
02443
02444
02445
02446
02447
02450
02451
02452
02453
c2454
02455
02456
02457
024690
02461
02462
02463
02484
92468
02486
02467
02470

006342
024324
18074053
124122
124529
044235
006364
002151
0Co3S

014242
101201
009451
0igz22
000763
005320
giu2t2
lo1001
050443
006357
177777
020317
1pi1iz
029405
100365
1770¢o
G0E3a7
0gocol
¢ogun3
035337
gogeooo
020220
040317
fcezL2
gzue3zy
107405
124121
124320
04u235
006355
005365
302151
010764
800766
00£337
0ooco:s
000658
030243
0203186
0259046
123000
04021s
0C1400
0056340
0gos22
102541

RELXPT:

RELS:

INT?

JSR 2,RAND
LBA 1.C777
AND 04+1,43NR
COMZL 1+1.3KP
NEGZL 141

STA 1.4WC

GEN

RAND

WRITE

0SZ EQTFLG
MOV 0.+0.,.SKP
JMP RELSE

ISZ RELTEM
JMP REL3
WFILE

0S2 EOQOTFLG
MOV 0.0.4S4P
JMP RELS
SPACE

-1

LDA 0 +RANDOM
MOVLAB 0.04S2C
JMP RELZ,
SPCHK

-~1000

SPACE

i

JMP RELG4=2
SPACE

0
LOA
STA
JER

0+RELRAN
0+yRANDOM
de RAND
LCA 11,0777
AND 041+SKR
COMZL 1.+1.8KP
NEGZL 1.3

3TA 1.WC

[EAD

CHECK

RAND

ISZ RELREC
JMP RELY
SPACE

1
JMP
LDA
DA
LCA
ADD
STA
N
JSR aHIST

JMP RZL

SUBOL 2.0+SKP

REL1
2UNIT
0+UCTR
1,AVAIL,2
a0

0 UCTR
043

iGENERATE A RANDOM
iMODULC 1024 WGRDS,

tILLL CORE WITH
+RANDGCM

;END OF TAcE

tWRITE A FILE MARK

sEND GF TApPE
iBACK OVER FILE
{JUST WRITZEN,

{SPACE BACK TO

sA FILE MAZK,
iFORWARD OVER THE
tFILE MARK

1SPACE BACx THE

1 "N® RECORDS
tRESET RANDOM FOR
yREADING THE FILE,

iREAD AND CHECK
yRECORDS IN THE

4 T

n -~
~ m
m
-

t1SPACE OVER THE FILE MARK,

$ASSIGN THE READY XPORTS

s INTERCHANRE TAPES TEST..e
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02471
g2472
02473
02474
02475
02476
02477
02500
02501
02502
02503
02504
02505
02506
02507
02510
02511
02512
02513
02514
02515
02516
02517
02520
02521
02522
62523
02524
02525
02326
02527
02538
02531
02532
023533
62534
02535
02535
02537
ga5u9
0254%1
02542
02543
02544
g2845
02546
02547
02550
02551
02552
02553
0255%
02555
302556
02557

102520
040223
054326
006354
020343
040235
1024030
040210
gousL42
001243
102408
Qug3ln
0Cu4t3a
002517
020316
101004
0C0%10
gis221
0%e226
003231
053077
0006763
010316
801400
014325
000437
220347
G40325
006364
00225630
Co4ts14
tl103
310325
G206775
€20347
gug325
020330
0k0317
gz2e331
107405
i24121
1245290
044235
006364
002151
004475
001230
020317
010325
000765
004470
001451
Qouus6
001431
fos4ey

INTHW:

INT1:

INTISZ:

INT3:

INTHS

SUBZL 0.0
STA 0+INTEM
STA 3+INTRET
JSR @ICLBIN
LDA 0,.,M400
STA 0.WC

SUiB 0.0

STA 04+PARITY
JSR ALL

REW
sug
STA 0,UCTR
JSR ALL
INTISZ

LDA 0,UCTR
MOV 0402SZR
JMP INT2
JSR IICRLF
JSR @IMESS
MNOACT

HALT
JMP
Isz
JMP
pDs2
JMP
L.DA
STA
GEN
SKEW
JSR ALL
WR
152
JMP
LDA
STA
LDA
STA

0.0

INT1
UCTR
043
INTEM
INTS
0+M2000
O+ INTEM

INTEM

0"3
0+M2000
0«INTEM
0+C1234%5
0+RANDOGM
LDA 1.+C377
AND 04+1.SNR
COM2L 1+1.3KP
NEGZL 1.1

STA 1,.4C

GEN
RAND
JSR
WR
LOA
1Sz
wMP
J3R
WEOF
JSR alil
WEOF
+SR ALL

ALL

0+RANDOM
INTEM
INTY

ALL

PAGE
{HERE IF WRITING THE TAPE,

{REWIND THE UNITS,

{COUNT THE REZADY UNITS
tIN THE SYeTEM, :

i"NO READY WRITE ENABLED
{UNITS AVAILABLZH

tPLACE UNITS WRITE ENABLE.
tAND ON LINE, PRESS CONT,
iUNIT COUNTER

{OCONT WRIT- ON UNITS

{WRITE SKEW PATTERN
1100 TIMES ON ALL UNTS,

+INIT RANDOGM

tWRITE ALL UNITS

tWITH THIS RAND PATTERN,
{WRITE 100 RECOCRDS

tON EACH UNIT

IWRITE 2 FILE MARKS,
tAND REWING,
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02560
02561
02562
02563
02564
02565
02566
02567
02570
02571
02572
02573
02574
02575
02576
02577
02600
02601
02602
02603
02604
02603
02606
02607
02610
62611
g2eiz
02613
02614
02615
026156
028617
02620
02621
02622
02523
02624
02625
02626
02627
2630
02631
02632
02633
02634
02635
02636
02637
02640
02541
gz2642
02643
a2644
02645
0264¢

0013540
020347
040325
020345
040235
004458
0C2s527
010323
0605773
020347
Ch022%
020330
040332
024331
1074035
124121
12452¢
084233
004441
002&34
020317
010323
000766
g143168
50404
063490
0103256
002325
308427
JLo1Es0
3€0210
£0s340
0se221
ggs226
0032283
£&63610
2Ccn777
0e0210
000733
054334
006355
008355
0022690
002334
034334
020332
040317
006355
0063863
0021581
002334
02L233
0=323222
032777
152420

INTS?

INT®

ALL S

L)
+

REW
LDA
STA
LCA

0+Mm20C0
0+INTEM
0,.M400
STA g,WC

JSR ALL
INTSS

1SZ INTEM
JMP -3

LDA 0.M2000
STA O.INTEWM
LDA 04C12345
STA 0, INTRAN
LDA 1,377
AND 04+1.3NR
COMZL 14+1+5KP
NEGZL 1,1
STA 1,WC

SR ALL
INTE6

LDA O0.RANDOM
ISz INTEM
JMP INTE

BSZ UCTR

JMP INTY

JSR aHIST
ISZ INTRET
JMP JINTRET
JSR ALL

REW

NIOC TTI

JSR JHIST
JSR IICRLF
<“SR aIMESS
MROTATE
SKPDN TT1
V‘MP 0"1

NIGC TTI
JMPOINTS

STA 3,RETSs
READ

CHECK

SKEwW

JMP @RETSs
STA 3.RETSES
LOA O, INTRAN
STA 0+RANDOM
READ

CHECK

RAND

JMF QRETSE
STA 3 ALLREZT
SKPEZ LMTA
JMP + =1

SUE 0.0

PAGZ

tTHE UNITS ARE WRITTEN.

{READ AND ~HICK SKEW
TPATTERN COMN EACH UNIT.

VINIT RANDOM

{GET RANDOM WORD COUNT,
+INIT RANDLREAD AND
tCHECK RANDOM ON ALL UNITS,

300 IT 100 TIMES

1MORE INTERCHANGE REQUIRED.
iLAST INTERCHANGE,

TREWIND

+PRINT ERROR DATA

{"ROTATE TAPES FROM UNIT

i1 70 2, 2 TO 3, ETC. PRESS
tTTI KEY To CONTINUE .Y
;WAIT FOR OPERATOR

1TO PRESS LEY.

CHECK
PATTERN,

READ AND
i THE SKEW

tREAD ANC
i RANDOMA

rHECK

JEXECUTE THE ROUTINE
yROINTED TG BY THE

iWORD FOLLOWING TRE CALLy
JIF THEZ UNIT IS 04K
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02647
02650
026351
02652
02633
02654
02655
02656
02657
02660
025651
02662
02663
026e6h
02665
02¢€66
02667
02670
02671
02672
02673
02674
02675
02676
025677
62768
02701
02702
02703
0Z704%
02705
02706
02707
02713
02711
02712
02713
02714
02715
02716
02717
927290
02721
02722
02723
02724
02725
02726
02727
02730
02731
02732
02733
02734
02735

040243
020243
gélpaz
0egu22
105120
127102
000415
101223
0Co404
121220
101223
05745406
0214333
0152:3
Czpe+3
224239
lcs=it
0CL760
ecis01
0sQu22
101213
200775
800733
800011
131250
0407085
120104
0403523
144722
054724
120235%
00C06G0
151240
141708
152317
121204
0o0ge4e
141675
142351

0437403
132&49
151317
0356104
01675
040724
052724
12¢c12

143101
142724
12032z
120101
142722
§62121
1475640
120118

ALL1,:

ALL2:

ALL 3

MTAB
MRPE
2

0

PA
RI
TY

1
[}

MRECN

~
=C

oR
D#

1
MRCRC?
HE
CK

W
OR
01
MREB S
TA

Z

STA
LA
Coa
0IA

D UNIT
0UNIT
Oy.MTA
Os.MTA

MOVZL 0.1
ADDL 1.+1,82C

JMp

MOVZR 0,048NC

vMP

ALL3

ALL2

MOVZR 040

MOVZR 0+04+SNC

JER
LCA
Isz
LDA
LDA

20+3
3LALLRET
UNIT

O UNIT
1.C10

SUBE 0+1,SZR

JMP
JMP
DIA

MOVRE 0+0+SNC

JMP
JMP

ALL1.
143
0+.MTA

2
ALL1.

2 TXTE 1<1101
JIXTE I R

+TXTE T R

s TXTE !

1
(@]

«TXTE 1=3

PAGE

tWAIT FCOR REWINC
tUNIT NOT READY.

iCHECK WRITE LOCK
iEXIT OT CPIRATOR,

VINCREMENT THE UNIT

1TEST FOR 'AST UNIT
 ANCTHER UNIT
tLAST UNIT. EXIT

1WAIT FOR READYs. AFTER REW,

30



PAGE 31
02736 047125 UN

02737 152311 1T

02740 060240 I

02741 153640 MWPES  LTXTE 1 W
02742 144722 RI

02743 142724 TE

02744 050240
02745 151101 A
02746 132311 IT
02747 125131 Y,
02750 3anzs0 !
02751 041240 BADTAP: ,TXTE | B
02752 042161 AD

02753 152240 T

02754 GS91C1 AP

02755 125305 £,

02756 006240

02757 131327 MLOCK: LTXTE IWR
02760 232311 IT

02761 120305 E

02762 1

02763 04S703 CK

02764 147640 O

02765 120116 N

02765 047125 UN

02767 152311 IT

02770 00G240 1

02771 051575 MWAE:  JIXTE 1=S
02772 047305 EN

02773 126324 T,
02774 142722 RE
02775 033323 CV
0277¢6¢ 027104 D.
02777 040640 A
03000 042104 DD

03001 142722 RE
03002 051523 S8
03003 13S12490 R
03004 Quz7¢% EG
03005 1432%0
03006 144521 A
03007 120314 L
03010 1&477z2%. 790

03011 l4s24g0 L

03012 0&4¢C71 CA

63613 027104 O,

03014 032640 u

03015 144516 NI

03016 120324 T

03017 0C0G00 !

03020 142673 HMSTAT' LTATE 1=£
03021 151322 RR

03022 15131 GR

03023 0318490 S
03024 0407z% TA



03025
03926
03027
03030
03031
03032
03033
0303¢k
G3035
03036
03037
03040
03041
03042
03043
03044
03045
03046
03047
03050
03051
03052
03053
03054
03088
33038
03057
03060
03061
03062
03053
03054
03065
030556
03067
03070
03071
03072
03073
03074
23075
03076
03077
63100
03101
03102
03103
03104
03105
03106
03107
03119
03111
03112
03113

052724
120123
143301
142724
120322
120101
141442
12c042
052520
geiTie
027305
082540
144816
120324
002000
040649
042104
12722
052323
133453
125303
144504
120122
142722
bszi0y
847321
uzv107
123640
135722
142724
052640
1445816
120324
000000
051675
g4p724
0s2724
120123
143101
142724
126322
129101

131327

152311
027305
052640
144516
120324
000000
051675
040724
052724
120123
143101
142724

[

™ 0 4 B (N =
m

O

i

PU
LS
£,
U
NI
T
!
MWFAES JTXTE | A
)
RE

SS
+W
Co
0I
B
RE

AD

IN
Ge
"
RI
TE

U
NI
T

!

MWES?S + TXTE 1=8
TA
Tu

S

AF

TE
R
A
WR

i7

EO

U

NI

T

!

MSPST: TXTE I=S

TA
TU
S

AF
TE

PAGE
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03114
03115
03116
03117
03120
03121
03122
03123
g3i1zy
03125
03126
03127
03130
03131
03132
03133
03134
03135
03136
03137
03140
03141
03142
03143
63144
03145
03146
03157
03159
03151
03152
031353
03154
03155
03156
03157
031560

3161
03162
03163
03164
03165
03185
03167
03170
03171
03172
03173
03174
03175
03176
03177
03206
03201
03262

120322
120101
050123
141501
027305

32640
144515
120324
000ca0o
051¢75
g4Q7es
Ga2724
120123
14321061
142724
120322
1201012
1513485
031501
027305
052566
144518
lze3zs
2CC000
031675
I+0724%
psa2724
120123
i43101
142724

022640
1443516
12032%
gogsna
147316
ikzesg
152217
051540
040724
052724
120123

AS
E.

v
NI

-

|

!
MEZGF3s  JTXTE 1=8
TA
TU
S
AF
TE
R
WR
IT

£0



03203
03204
03205
032086
03207
03210
03211
03212
03213
03214
03215
0321¢
03217
03220
03221
03222
03223
03224
03225
03228
03227
03230
032312
03232
063233
03234
03235
0323¢
03237
03240
03241
03242
03243
03244
03245
03246
03247
03250
03251
03252
03253
03254
03255
03256
03257
63260
g3261
g3262
03263
03264
032&5
032646
032e7
032740
03271

120305
147705
0273086
gc2&8i40
1443516
120324
060000
gu42101
151104
043411
147717
ARV
g4csez
004204
147727
guz23z2
151011
1417095
604843
0471235
152311
0gngooo
il47515
121240
040793
354504
153843
144722
142724
142640

J40c1s

go1724
g4Qes9
040825
146311
cuocoa
147722
00724
152724
152240
030101
051703
143240
147722
120115
047125
152311
030240
122249
126317
126251

0

e m

L]

U
NI
T
!
MAEADS  ,TXTE (AD
OR
<1156
Go
o<11>
BA
D<1i>
WO
RO
<i1>R
£C
B<11>
UN
I7
!
MNOACT: .TXTE INO
R
CA
oY
~
R1
TE

-

£
NA
5L
£D

U
NI
TS

A
VA

IL
1

.

MROTAT: TXTE IRO
TA
TE
I
AP
£S
F
RO
M
UN
IT
2
T
C
1y

PAGE
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03272
03273
03274
03275
03276
03277
03300
03301
03302
03303
03304
03305
03336
03307
03310
03311
03312
03313
03314
03315
03316
63317
03320
03321
03322
03323
03324
03325
0332¢&
03327
03330
03331
03332
03333
03334
03335
03336
03337
03340
03341
03342
03343
03344
03345
03346
03347
£3350
03331
03352
03353
03354
03355
03356
03357
03360

130640
1822449
120317
126262
142649
151724
120038
i51129%
081703
120123
12724
la271

034724
142220
045Se40
024705
132249
120317
147703

-

[$)}

[
o

Y
[

£ &

T e
OV O~

S~ SN OTO (OO NGO

[}
DN ATLONOFH OO NDN N NDLD

Py
fan}

N C O kO

OO OOR RGO OCOCK O
£ E O U A

oy
M ow)

<
=
oA
DTG G 410 DO H ~d 0O sk )G U

Y

0680G0
040504
050724
142640
004722
000000
0423227
120123
042322
gcgonlil
042327
120123

nyQ
O -

-1

2

T~ i Ve

m v
— =X M =< [T

(@]

Cco

NT

IN
UE

* !
MHQ :
I7T
<111
MH1S
R

WR
<1li>i
MH2 3

R

RD
<115
MH3:
R

N
R<11>
!
MHH4 S
RM

R
C<1>
!
MHS
TA

E
R<11>
!

MHS S

<

(]

RD
1151
RT3

S

s TXTE

s TXTE

s TXTE

» TXTE

JTXTE

o TXTE

s TXTE

s TXTE

1UN

I1PA

'PA

1PE

1PE

1DA

lwD

WD

PAGE
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03361
03362
03363
03364
03365
02366

© 03367

03370
03371
03372
03373
03374
03375
03376
033277
03400
03401
03402
03403
03404
03405
034056
03407
0341¢C
034511
03412
03413
03414
03418
034156
03417
03420
03421
3422
03423
03424
g3uzs
03426
03427
03430
03431
03432
63433
03434
03435
03436
03437
03440
03441
03442
03443
03444
03u45
03444
03447

151327
000011
gn%21s3
05c123
k1501
047311
120107
131305
147722

122322

[os T o I TN o
[S1NN (IS B
-
R
OO
| =

o
e
[ew]

g4332¢0
142733
g0024%
0¢C095
0035213
aa722
147703
t42322
120123
142359%

-

-
-

= O OO
-

(¢ AN ACIR AC I X6 ]

[SYRRN]

O

i =

PO FE EOOO S M
0 e

GY ~4 1D

&
[GERR LRI P AN~ BN GYREN IEN B AN e B0 SRR 87

[ U oo S v I )
C P s NONT D D QO E O
= O ool Yo o Wl

[
N o
oo,
Ol

060279
£05215
181305
147722
26322
047311
141559
152519
045703
141640

PAGZ 35
WR
<115}
MSPCi1: ,TXTE 1<15><12>
SP
AC
IN
G
ER

MSPC23%  L,TXTE 1<15><12>

s

OoomMmmo,

33 LTXTE i1=-i
P LTXTE 1<15><12>

=

(22 VIR = s}

MSPCS: ,TXTE 1<15><1i2?
RE
Cco
RD

[N

MCKC: JTXTE 1<15><12>



03459
03451
03452
034353
03454
03455
034588
03457
03460
03461
03462
03463
03464
03465
03466
03467
03470
03471
03472
03473
03474
03475
03478
03677
03500
63501
03502
03503
03504
03505
03506
035407
035160
03511
03512
03512
03514
03515
033516
03517
03520
03521
g3s822
03523
53524
02525
03526
03527
03353C
03231
33532
035323
03334
03535
035356

040510
g4p722
152303
151z05
120254
142722
147703
642322
1216849
o243
005215
1473067
Qu2317
000240
0035218
0403552
120104

=

(o]

¢
DO T
N B2 (M

‘,—A

[4¥]

]

(
(SR SRV |
LSl SV IR AV

'..D
£
O ¢
[y

142724
120322
144504
c40523
146102
120305
18630G¢
043501
031840
12232853
1250556
0s2640

HA
RA
cT
£R

-
T‘

r

= O
Gy 33 OO
o
L X ]

(@)

o

O

=L 3O

o w

s TXTE

o« TXTE

o TXTE

» TXTE

1<15><12>

1<15><12>

1<15><12>

1<15><12°

PAGE
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FAGE 23
03537 144516 NI
03540 120324 T
03541 000000 !
{BINARY TO DECIMAL ASCII CONVERT
+CONVERTS A DOUBLE PRETISIOMN, TWO+S COMPLEMENT NUMBER
${TO AN ASCII DECIMAL CHARACTER STRINS
sINPUT: D IN ACis AC2 (HIGH, LOW)
{OUTPUT: ASCII CHARACTZR STRING, TERMINATED B8Y A
i BIT 8 = 0+ IN ACO TO USER
ROUTINE WHOSE ADCRESS MUST B8E
STORED IN (OCATICN 41 OF PAGE 0
STRING OF FCRM:
+NNNNNNNNNN(NULL)
OR =NNNNNNMNNNN(NULL)
CALLING SEQUENCE

»e we &8 @2 9t B¢ @6 @

JSR +DBO
H RETURN
{DESTROYED: ACls AC2, AC3, CARRY
tUNCHANGEDR: ACO
03542 054456 ,DBD: STA 34,FD03 {SAVE RETURN
03543 040454 STA 0+,FDOO i SAVE ACO
03544 020501 LOA 0..FD30 tPOINT TO HIGH ORDER POWER IN
+ TABLE
03545 040505 STA 0,,.FD12
03S46 1746400 SUB 3,3
03547 0S4367 STA 3.+DIGIT
03550 044477 LFD99% STA 1.,.FD10 i SAVE ABS{NUMBER)
03551 030477 STA 2,,FD10+1
03852 034367 LCA 3,DIGIT
03553 173004 MOV 3,3,SZR
03554 0Ce6041 JSR a.FD40 ;PUT QUT SIGN OR DIGIT
03335 324=72 LDA 1..FD10 {RESTORE AZS({NUMBER)
03556 g30u472 LDA 2.,FD10+1
03557 0204786 LDA 0.+.FD22 iGET OCTAL 57
03560 0490471 STA 0.,,FD11 iCOUNT IT UP IN STORAGE
03561 034471 LDA 3..FD12 yCURRENT POINTER TQ POWER OF
110 TABLE
03562 021401 LFD98¢ LDA 0+1.+3 iLOW ORDER WORD
03563 101235 MOVZRAE 0.04SNR
03564 010357 Isz DIGIT
03565 101Ca5 MCV 0s0GaSNR {TEST FOR «ND OF TABLE
03566 (000426 JMP LFD37 +DONE
03567 112423 SUBZ 02
0357C g2140¢C LDA 04043 t+HIGH ORDER WORD
03571 101003 M0V 0+048NC
03572 106001 ADC 041,3KP
03573 106400 SUB 0+1
03574 010433 isz .FD11 {COUNT UP DIGIT
03575 125113 MOVLE 14+1:3NC {TEST FOR <O
03576 0630764 JiMP +FD93 iKEER? SUBTRACTING
03577 021401 LOA 04143 +RESTORE POSITIVE VALUE
03600 113022 ADDZ 0,2,82C
03601 123400 INC 1.1
03602 02149090 LOA 04043

03603 1570350 ADD 0,1



03604
03605
036056
03607
03610
03611
03612
03613
03614
03615
03815
03617
03620
03621
03622
03623
03624
03625
03626
03627
03630

03631

03632

03633
03634
03635
03635
03637
03649
036%1
p36:2
03643
03644
03645
93646

03651
03652
03653
03654
0355

03656 (0T4S542

175400
1754090
CS4446
J20442
034265
116414
010367
000735
00822546
0QZETE
gra2usG2
Gtopnca
000000

5632
145020
002743
153400

80233
ll3ﬁ""
000617
guiiQg
ga¢001
1032490
gogo1l=2
8003230
023420
000460

y
00362
03¢0
000010
00G0d2
002002

6ocooe

000053
CoagsH
630057
000041

INC 3,3
INC 3.3
STA 34,.,FD12
DA Oy.FD11
LDA 3,Ceg
SUBH# 0+3,4SZR
132 DIGIT
JMP JFD99

«F07+  J3R FIMESS

MTAB

JMP @,FD03

3

0

35632

145600

2765

160400

230

113200

17

41100

1

103240

«RDX 10

g

10600

0

1000

G

100

0

13

0

1

«FDO3S

0

+RDX 8

«FD103 +BLK 2

oFDL1S 0

sFD12% 0

+FD0R273 "y

«FD213

.S0zZ2¢ 57

+FOB0=i]

$TTO NCON INTERRUPT

FHMESSY PRINTS ASCII

$MCHAR® DRINTS ASCII

e «
TNy
O oCaga
QOO
Mmwo

oo 40 ve

*

Tt
C3
[$2]
(o]
L X ]

.
b
]

)

{WILL RETURN +2 IF C(0)3=/,CORRECTS THE
INTYPEN PRINTS C(/)R,
E THIS RCUTINE
CARRIASE
JoTal FOLLQWED BY 4 TAB
SECIMALWLZADING

$17T0 CALL+1,.REPLAC

"CRLFE® PRINTS A

$WPOCTY PRINTS C{1)
$MPOELY PRINTS C{1}
¢FOLLOWED BY A T4EB,
MESS: STA 3,MESZSR

PAGE 3¢9

18UMP AC3 TO NEXT TABLE ENTRY

tRETURN
tSAVE ACO
$1SAVE RZITURN
110%x%x3
110%xx%3
$10%x7
110x%x6

110%%5

$10%%4

$10%xx3

T 310=%%2

110%x1
+10%x0

{POINTER TO CONVERSION TABLE
{END OF TARLE INDICATION

$+SAVE CURRENT DOUBLE WCRD
$COUNT UP DRIGIT WORD
iPOINTER T0 POWER OF TEN ENTRY

$ASCII n4n
FASCII uan
$ASCII "g» -1

iPAGE 0 PUT CHARACTER ADDRESS

PACKAGE
ML SSAGES AS bPLCIrILD BY ASSEMBLR

CHARACTER. CH{OIRCH(O)L MUST BZ O
PARITY«33 S1MUL,
WUST HAVE PROPER PARITY., RET, IS

WiTH INT, TYPE IF DES

RETURN
ZERQS SUPPRISSEZD

VPRINT TEXT HMESSaGE

1>



03657
03660
03561
03662
03663
03664
03665
D3ge66
03667
03670
03671
p3e72
03673
03674
03675
03676
03677
03760
03701
03702
03703
03704
N370%
03706
037407
0371¢
03711
03712
03713
03714
03713
037%e
03717
03720
03721
03722
03723
03724
03725
03726
03727
03733
03731
03732
03733
03734
03735
03736
03737
037490
03741

03742
03743
03744

010541
031400
0243221
021000
125112
123701
123401
1514%00
124000
fouygse2
080771
002525
102401
020255
30434
ccpual
030442
1224900
GS44359
040445
850401
¢3000¢0
gi10777
034443
0z2¢382
1210053
So0nL
134435
102439
146812
040405
145490
J3u265
i1014¢C0
060773
151235
03u25%
054zl
1530060
17zZ02%
Qo4423
300754
23g42¢e
100000
010000
001000
0450150
0G0n10
000001
000000
030436
ageglz
§23429
0017950
gCcolks

2CCT3
PCCTS

POEC:

DECP?

DCTABS

DECTR:
«RDX 10

ISZ MESSR
LDA 24043
LDA 1,C377
LOA 04042

MOVL® 1.1,52C
ANDS 1,04SKP

AND
INC
coM
JSR
JMP
JMP
Sus
LDA
LDA
JMP
LDA
sus
STA
STA
STA
0

ISz
LOA
LDA
MOV
JMP
LCA
SuUB

l’O’SKD
2y 2

1,1
CHAR,
MESS+4
aMESSR
0+04+SKP
0,C80
2:0CTASB
«+3
2+DECTR

0.0

0+2SUPP
2! o+1

o~1

0+CHTAB
2424 SNR
CHAR,
342SUPP
0.0

SUBLR 2+1,82C

<MP
susB
LOA 3.C60
INC 0.0

JMpP CECOT

OECP
241

MOV2Kk®e 242,85MR

LDA
STA
ADD
MoV
JSR
JMP
LCA
1goc0v
10000
10900
09

L0

34C6Q
3+ 2SUFP
340
3+3432R
CHAR,
CECOCT

»

o I

34+RADRET

3.RACRET

2ea+l+.=0F

PAGE 49

iC(2) POINTS TO
1A 8 BIT MASK
sC(2)=0ATA WORD

MESSAG

m

sC(0)=DATA CHARACTER
yINC TO NeExT WORD
;FLIP MASK

tPRINT

s ANOTHER

sLAST

RIGHT

iPRINT C(1) IN OCTAL

{PRINT C{1) IN DECIMAL
1BOTH ENTRTS PRINT NUMBER
s THEN TAB TO NEXT pPOSITION

VARLDA 24, TABLEY™ INSTRUCTICHM

{SETUP "TAB"™ AT END
sIF TABLE ENTRY=Q
TEXIT WITH TAE

i ZERQS SUPPRESS STUF

$FORM THE DIGIT

ILDA 241e+14.~-0ECHCT

10600
1008
100



03745
03746
03747

03750
03751
03752
03753
03754
03753
03756
03757
03760
03751
03762
03763
03784
03765
03766
83767
03770
03771
03772
03773
03774
03775
03775
03777
04000
04001
04002
N4g03
0400+
04003
04006
04007
04010
04011
04012
04013
04014
04015
g40186
04017
gug20
ou4021

YD Uy O

L I

wd ot » .

OF GE O a1V IO
[vo IEN SEC RN 8 |}

N =

000012
000001
006000
000010
000600
00CC00
054440
101325
001401
040436
176¢00
117000
163404
000775
176€50
020430
163300
034424
116405
000407
CO4431
go2y21
020422
034422
117405
002415
020429
gouu22
000772
054416
p2g202
004747
020203
594745
162400
046435
002407
0gooll
000060
600300
300200
C0237
60240
000600
CC0900
054412
010772
076477
175100
175102
002435
063511
005777
061111
co2u01

+RDOX 8
ZSUPP3
RADRET?

CHARG S

CRLF:

CHTAB:-
CHRET?S
CiHiSAVS
CHCRZ
CHART S
CHaL4G .
CRLFR?
MESSRS

TYPE:

i0
1
0

3

0

STA 3+CHRET
MOVZS 0+0sSNR
GMP 1,3

STA 0.CHSAYV
ADC 3,3

ACD 0,3

AND 3+04+S2R
\JMP ."3
SUBCR 3,3
LDA O.CHSAV
ADDS 3.¢C
t.0A 3,CHTAB
SUB 0,3,SNR
JMP o +7

JSR TYPE
JMP QCHRET
L0A 04CHORZ
LDA 3,CHAR7Y
AND 04+3,SNR
JMP QCHRET
LDA C,CH240Q
JSR TYPE
\JMP -"6

STA 34CRLFR
LOA 04.C215
wSR CHAR,
LDA ¢.,C212
CHAR,
040
0+CHORZ
ACRLFR

STA 3+TYPRET
ISZ CHORZ
READS 3

MOVL 343
MOVL 3,3.582C
JMP QTYFRET
SKPBZ TVO
JMP =1

OO0AS 047790
JMP aTYPRET

PAGE

i1PRINT C{3) RIGHT
TRETURN +2 IF NULL

tCOMPUTE THE PARITY

yCOMBIND PARITY WITH CHAR

IS THIS A TAB

{YES

tNO PRINT IT

TEXIT

iSIMULATE A TAB
iWIA 1 TO s SPACES

1SAVE RETURN

PRINT CARRIAGE AND LF

+CLEAR HORZ PCSITION
TEXIT

sTYPE THE c(0)R IF

iSWITCA 1(0).

VINHIBIT TYPE EXIT.

41



04033

04034
04035
04038
64037
04040
04041
o4o42
o4gouz
04044
04045
g4c4e
04047
04050
04051
04052
04353
04054
04055
04056
04057
040€&0
04061
04062
04063
04064
04065
04065
gu40e7
04070
040712
04072
04073
04074
04075
04075
Quo077
04100
g4101
g4io2
04103
oulob
04108
04106
04107
04110
04111
04112
04113
04114
24115
04116
04117
04120

0000090

0082256
00us862
0062186
0050863
026044
020331
122405
330561
030215
132400
850243
030465
0z0us3
006334
0Cez26
0Qu3es
Che21s
305060
0z0777
985021
1264090
44275
008217
030352
13316900
1531235

ga2uuis
106415
00C&s1s5
fauugisy
106413
CI¢4%73
25499
106414
g00753
020044
0409021
1024090
040273
goezl

QL4250
000454
022065
cuy27
1224132

TYPRET:

6

sTEST LOOP BUILDER

BUILD:

BLD.1:

GETDA:

I>

JSR @ IMESS
MUNIT

JSR QIINP
LAST
Loa
DA
AnND
JMP
LDA
AND
STA
LDA
STA
JSR
JSR
MWC
JSR
LAST
LDA
STA
SUB
STA
JSR

1.,3TIBUF
0,C377
1,40+SNR
STRT
2+C7

1.2
22UNIT
2+T8LAD=1
2+ TELAD
AICL3IN
dIMESS

2IINP

Utc'l
0+I0X1
141
1.HCLD
al.0BIN
LOA 24.C1777
AND 1,2
MOVZRHE 2+24+SNR
JMP BLD,1
NEG 242

STA 2.WC

JSR QIMESS
MDATA

JSR QAIINP
LAST

LOA 0.3TIBUF
LDA 1,CAL
SUB# 041+SNR
JHP AL

LOA 1,CRA
SUB# 0,1,SNR
JMP LOAD+S
LCA 14CwD
SUB# 0+1:52ZR
JMP GETLCA
LOA Q04.YTIBUF
STA Q0.IDX1
SuUB 0,0

STA 0.HOLD
JSR AI,03IN
STA 1,W0RD
JMP LQAD

LDA C,aTIBUF+1
LDA 1.CLO
SUBH 1+058NR

PAGE

sTYPE "UNITH
{GET UNIT NUMBER

{PLACE # TyPED IN UNIT

{RESET TABLE ADDCR,

:TYPE "wC ©

tGET WORD COUNT
+LOAD BUFF¢rR BASE
tADDR.=1 INTO IOX1
10 TO HOLD

;CONVERT W~ TO BINARY
iMcD 1024

+ASK FOR DY7A TYPE

+GET INPUT

JGET FIRST 2 INPUT CHAR
JALL OR ALT
s RANDOM

;ILLEGAL DATA SELECTION

{GET BIN WORD IN AC1

42



04121
04122
04123
0&%124
04125
04126
o4127
0413¢C
04131
04132
04133

04134
04135
o4136
04137
04140
Ok142
04iu2
04143

Oulug
o4145
04146
g4147
04159
04151
04152
04153
04154

04135
04156

04157
04160
O41lsl
04162
04163
guletl
04163
C4les
04167
04170

04171
o4172
34173
04174
0&1753
gu17s
04177
04200

00c451
gz2yu2s
122415
ogou4?
0zu423
122415
goous3
024421
106418
cQous3
000735

004126
0euizn
052151
004157
0Qu1sl
004183
cgou1es
o04167

046101
g4g08z2
030114
0203514
030124
030524
§53105
042117
g42127

0043586
go4331

§20287
001400
020331
001400
132000
0C143890
13243590
051400
020239
001460

gi1o744
810743
016742
010741
612749
626737
045756
048756

JMP LOAD+1
DA 1,CL1
SUBH# 1.+04+SNR
JMP LOAD+2
LOA 1,CTO
SUB# 14,0+3NR
JMP LOAC+3

s ALL ONES

JALTERMNATE p?1S8-113

LDA 1,CT1
SUBH# 04+1.5NR
JMP LOAD+4 PALTERNATE 1'8-01'S
JMP GEZTDA s ILLEGAL DATA SELECTION
{LOCAL TABLES
s +2
TBLAD: .+1 {ADCR. CF DATA
RAND +GEN SUBROUTINES
ALT1
ALTO
ALL1
ALLO
WD
+LOCAL CONSTANTS
CAL: Oyeill {ASCII L-A
CRAS c40522 : A-R
cLge 030114 i C-L
cLis 0303514 i 1-L
(SRRt 030124 i 0-T7
cTi: 030324 i 1-7T
CEys 0353105 3 V-E
Co0: 042117 H b-0
CWD: on2127 f w=0
{LOCAL INDIRECT ADORZSSES
IRCRT?: RDARG
INTRTS  WTARG
+OATA GENERATING SUBROUTINES
ALTI1Z LDA 0,C1774
JMP 043
ALTO: LDA 04C377
JMP 043
ALLLS ADC 0,0
JMMR 0.3
ALgos SUB 040
JMP 043
Wwo s LCA 0,WORD
JMP 043
i
tDATA SELECTION ROUTINE
L]
LOAD: ISz 73LAD tENTER SPC WCRD
ISZ2 T3LAD $ENTER ALLO
ISZ2 TBLAD JENTER ALLY
I1SZ TBLAD JENTER ALTA
ISZ TBLAD VENTER ALY
L0A 1.,3TEBLAD VENTER RANRCHM
STA 1+3IRORT (FIX READ-WRITEZ ROUTINES
STA 1+alIWTRT tFOR DATA ACGUISITION
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04291
04202
gu203
64204
04205
04205
04207
04219
04211
gu212
04213
gu4214
04215
04216
0k217
04220
04221
gu222
64223

gh224
04225
04226
0u227
04230
Q4231
04232
04233
4234
04235
guz23s
ou237
04219
04241
04242
Q243
ga244
04248
gH246
s4247
34250
04251
pu252
04253
04254
042955
04256
04257
04260

006225
0Guslds
062186
0350530
Q2u746
022044
106415
Goouos
Cau741
122514
0007¢s
026283
00452
162423
£s0210
0062z

0C T4
0
Qo

o

25
-

1T
15
60

-0 =
QN U B

Q24777
043021
126409
Cuuz27%
024323
0445234
0050430
151a03
0005090

\
€&

£ oE o~ £k

= O
Nt RO
o o O o

000536
n26uul
122415
002415
T
122415
600357
D2uuu2
122415

PAGE
tGET PARITY SELECTION
GTPARY JSR 321IMESS
MEPAR
JSR alIInNP
LAST
L0A 1,C0D
LDA 0.,aTIBUF s FIRST 2 CHAR TYPED
SUBH 0+14+3SNR
JMP ODD +CDD PARITY
LDA 1,CEv
SUB#H 1404+S2ZR
JMP GTPAR s ILLEGAL PARITY ZMNTRY
L.DA 0.C100 sEVEN PAR
JMP W +2
o000 SUs 040
STA 0,.,PARITY
AFCS: JSR QIMESS tASK FOR COMMAND STRING
MCOM .
J3R QIINP iGET COMMAND STRING
INAGRS LAST+2000 s SAVE IT IN UPPER CORE
18IT 0 IS A BYTZ FLAG

-s

i THE FOLLOWING ROUTINE SCANS THE COMMAND
iSTRING: EXECUTING COMMaANDS AS THEY ARE

FENCOUNTERED., 1D0X1 IS THE SYTE POINTER

5

STRT! LDA 1,+INADR tLOAD BYTE POINTER
STA 1,IDX1 iFOR STRING SCAN
SUB 1.1
STA 1.+HOLD 10 TO HCLD

LDA 1.,CEND
STA 1.8UFF

MCRE: GET tGET A CHArR IN ACO
MOV 040,SNR
JMP BUILD {END CF CCMMAND STRING
LDOA 1,.C15
SUB# 1.04+SNR
JMP 8IBLD 1END OF COLMAND STRING

LDA 1,SLh

SUBA 14+0+3SNR

JMP MORCZ 1BYFASS SLASH, GET ANOTHER
LoA 1,.R

SUB# 1+04SNR
JMP CHAR

LOA 1.S

SUB% 1+04+SNR
JMP CHAS

LDA 1,4

SUB# 14+0+SNR
JMP QICHAW
LOA 14E

SuUB# 1,0.SNR
JME CHAE

LCa 1,04

SUBH 14043MR

]
X

i
[ %]

1
5

1}
™

Yo



o4261
04262
04253
04264
04265
Q4266
04257
04270
4271

04272
04273
Quz74
04275
04276
04277
04300
04301
04302
04303
04304
gu305
04330¢&
04307

043518
04311
04312
C4313
04314
0k315
ou316
04317
04320
04321
puz222
04323
04324
04325
04326
0u4z27

C4330
04331
04332
04333
04334
04335
04336
oR327
04340

000555
024444
122413
go2405
0062256
00y4&1l
000731
0gu4s03
04474

005040
024415
122415
000u33
gza41y
122415
080502
024412
122415
003501
Dasbs1y
122413
0035422
000756
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060114
0u0117
06ocH0
00CCSY
0800357
000052
0704280

005040
024774
122414
000732
020236
0u5373
0(<333
025770
040373

t
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se se 23 s s

D e s

o ee
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ad 7 O O s ev s oo o0 e
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X

®
-
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o
il

m

-9
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@
m

JMP CHAL

LDA 1.STAR
SUB# 14+04+SNR
JMP QICHA, =

JSR QIMESS sILLEGAL CAMMAND STRING
MERR

wMP AFCS tASK AGAIN

CHAW

CHA,

i
-

CHARACTER ROUTIyES

GET +GET A CHAR IN ACO
LDA 1,D

SUBH® 1+0+SNR

JMP CHRD +=RD {READ)

LDA 1.W

SUB# 1.+0,.5MR

JAP CHRW 1=RW (REWIND)

LDA 1.4

SUBH 1404+SAR

JMP CHRU {=RU (UNLORD)

LDA 1,E

SUBH 1+04+4SHR

JMP CHREZ i = REs READ EOQF
JMP INERR s ILLEGAL COMMAND STRING

CONSTANTS

122

104

127

125

123

105

152

124

105

114

117

L

54

57

22

73500

iRE (READ EOF)

R .

w“. % 1+SLH

I8 14.04S2ZR

-2 INERR tNO () AFTER RE
~22% 04.C70K JALLDW REQx IN
3T8 0.C704 s REAC SUBRTUTINE
< Ad

“CA 0,C70.4K VRESTOR
STA D0L.C704

1

"



08341
g43u42
04343
guduy
04345
04346
C4347

04350
04351
ou3se2
04353
o043sy
04355
04356
04357
043590
04261
04362
04363
p43sy
04365
O43ec
04367
ou37¢c
04371
ou372
0u4373
04374
04373
04374
o4377
04400
e4ucl

gu402
04403

04404
04405

044Ce
ouLg7
04410
04411
G4412
g4413
Ca41n
04415
o4Lle
Q4317
oug2g
04421

gggou22
024272
123414
00Q0&ss
0Cs225
00uB73
000663
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SO OO0 KOO
4O
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I
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014242
320402
000405

S1u407

AY
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\]
[Ty
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[ e ]
- OO o

Mo om
N
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QOO
=

[ BE v
DO
[l 18]

OO OO0
(e}
()]
(4 I,

oo

QWO
O 4 o OO

003582
030627

< O
Oy G

N O
W

(ool en ]
[ R o]

006040
0za4708
1224153
000415
92470%
lzz414
Cones1
00&04%0
0247106
122504
C00&4D
00¢217

PAGZ s
DIA Q04eMTA

LDA 1,C400
AND#& 1.,0+.S2ZR
JMP MORE tECF FOUND
J3R aIMESS sNO EQF STaATUS
MRET
JMP MORE
sCOMMAND IS RT (READ)
CHRD: GET yGET COMMA IN ACC
LOA 1,C0M,
SUBH 1+04S2R
JMP INERR ‘NO {+) AFTER RD
+SR 3I,0BIN ‘GET # READS IN AC3
LDA 2,CCM, s{s) SHOULD BE IN aCO
SUBR 23+0+SZR
JMFP INERR iNO CCOMMA
STA 1,CTR21 ‘{SET READ COUNTER
LUPRO: LCA 1,RZLRAN {RESEZT RANDOM # GEN,.
STA 1+RANDOM 1JUST IN CASE IT IS USED
JSR CLEAR
READ
CHECK
RDARGS 0 $1ADDR OF DATA GENERATCR
DSz EQOTFLG {CHECK EOT
JMP L +2 +NO EQT
JMP REOT tPRINT EOT MESSAGE THEN QUIT
DSZ CTR1 sO0ONE WITH READS
JMP LUPRD :NO
GMP MORE 1YES, GET NEXT COMMAND
REOT: JSR aIMESS
MREOT
JMP 3d,+1
BUILD
CTR1: 0 s COUNTER

{COMMAND IS RW (REWIND)
CHRH 2 REWIND
JMP MORE {GET NEXT ZOMMAND
{COMMAND IS RU (UNLOAD)
CHRU: UNLOAD
JMP MORE {GET NEXT COMMAND

.

4
tFIRST COMMAND CHARACTER IS S

H
CHAS? GeT tGET NEXT CHAR IN ALO

LDA 1,F

SUBH® 1+04+3NR

JMP CHSF 1=SF (SPACE FCRWARD)

LDA 1,8

SUB# 14+0+SZR

JfP INZER yILLEGAL COMMAND

GeT 5=33 (SPACE BACK)

LD0A 1,C0M,

SUB 1+0.352ZR

JMP INERR sILLEGAL FoRMAT

JSR al.0BIN yGET ® SFAZES IN Az



04422
04423
04424
04425
04426

04427
C4430
04431
oL432
04433
04434

04435
Q4436
04437
04440
ou441
04442
0L443
044G Y
OLL4LS
Q44LS

o447
04450
04451
ouus2
Q4453
044346
0445y
oL4se
o4457
04460
o446l
pL462
04463
o445y
04465
QU4ES
p4ue7
04470
8471
Quu72
04473

04474
04475
Q4476
CU477

1244070
044402
006357
000000
006604

606040
025674
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e

024412
0449021
002227
o224

C

324275
045404
026021
Ou4uG3

NEG 1.1
DosSPi STA 14,42

SPACE

J

JMP MORE
{COMMAND IS SF (SPACE
CHSF3 GET

LA 1.C0M,
SUBH 1404.SZR
JMP INERR
JSR alI,0BIN
JMpP DOSP

3

;FIRST COMMAND CHAR

CHAE GET
LDA 1.R
SUB# 1+04S2ZR
SMP INERR
ERASE
DSZ EOTFLG
JMP G IMORE
JSR dIMESS
MEEOT
JMP QIMORE

is

FIRST CHARACTER

Is L

) we as s

HAL S GeT

GET

GET

GET

MO0V 040+SNR
JMP @ISTRT
LDA 1,C1%
SUB#H 1.04.SNR
JMP FISTRT
1.DA 1,.8P
SUE# 1.0.SNR
“HP CHAL+3
LOA 1.STAR
SUB®R 1+0,52R
JHMP O INERR
LCA 1,KHOLD
STA 1.HOLD
LA 14.K1I0X1
STA 1,2I0X1
wMP 2IMORE
STRT

w
-4
o)
-1
.

FIRST CHARACTER IS A

C) oo wo s g

N
p>3

o LA
STA
LDA
STA

1,HCLD
1+KHGLC
1,I0X1
1.KIOX1

PAGE

TGET NEXT cOMMAND
FORWARD)
1GET COMMA

IN ACQ

AL COMMAND
SPACES IN AC1

-
-

1GET NEXT IN ACQ

tILLEGAL COMMAND
+COMMAND Ig ER {ERASE)
+CHECK EOT

i GET NEXT CCOMMAND

;20T DURING ERASE

tSKIP OVER THE O0OP

{GET SPACE GR CR OR =

130 7O FIRST COMMAND

;GO 7O FIRST COMMAND

1SKI” OVER A SPACE

(ILLEGAL COMMAND
i =LO0P *

1GET NEXT COMMANDAT =

AVE HOLD

(%53

.
1

1SAVE IDX1

47



PAG
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04500 002227 JMP 2IMORE 1D0 NEXT COMMAND
04501 000000 KHGOLD: O
04502 0006000 KIDX1i?d @

A

;FIRST CHARACTER IS W

L]
04503 005040 CHAW: GET $1GET NEXT CHAR IS aACC
04504 Q024613 LDA 1,7
04505 122415 SUB# 1,04SNR
04506 Q03+12 JAP CHWT t=WT (WRITE)
04507 Czuell LOA 1,E
04510 122414 SUBS 14+04+S2ZR
04511 Q02434 wMP dIINER yILLEGAL CAamMaAND
04512 Q3€350 WFILE {SWHE (WRITE LOF)
045138 01x242 0SZ ZOTFLG {CHECK FOR EO0T
04514 002227 JMP dIMORE {GIT NEXT cCMMAND
04515 002228 JSR a@IMESS VEQT DURING wEOF
g4216 0344sh MEFEQCT
04517 002227 JMP @ IMORE

{COMMAND IS WR (WRITE)
04520 3026040 CHWT: GET {GET COMMA IN ACO
04521 024603 LOA 1,COM,
04522 lzz4ly SUBR 1104SZR
04523 290422 JMP IINER sILLEGAL COMMAND
0k224 ¢30217 JSR 3I,08IN iGET & RZCORDS IN ACy
04525 (44s3b STA 1,.CTR1 ISET WRITE COUNTER
0452 324317 LOA 1.RANDOM s SAVE RaNDOM NUMBER
04527 Q443205 STA 1.RELRAN
04530 2053a4 GEN i GENERATE DATA PATTELRN
64531 J00000 WTARG: & tADDR OF GEN ROUTINE
0L5322 006355 WRITE
043533 015282 6SZ EOTFLG iCHECK £0T
04534 gonug2 JMP .42 i NONE
04533 CUguclCy JMP ETFND 1E0T DURING WRT
04536 014343 nsz CTR1 +COUNT WRITES
Q4537 003773 JMP WTARG+1 DO ANDTHER
04540 Q0G2227 JMP dIMORE $GET NEXT ZOMMAND
04541 0Ce22% ETFNOS  JSR &IMESS
24542 J546350 MWEOT
04543 002401 JUP d.+1
04544 Q04024 BUILD
04545 004263 IINER? INERR
04546 034413 CLEAR: STA 3,CLR
04547 Q034234 LDA 2.BUFF
C4S50 084022 STA 3,IDX2
04551 014022 D8z 10Xz
04552 176400 SUB 343
04553 030405 LCA 2.M2K
04554 0tsg22 STA J.3IDX2
04555 121404 INC 2+2482ZR
04556 000775 JIP =2
043557 002432 JMP aCLR
04560 17600C Ma2K:« -2000
4861 Qu30008 L] 9

- )



Q4562
04563
ghSey
045865
g45¢e
043567
04370
04571
U572
043573
04574
04575
cus576
04577
046040
b6l
p46C2
Que03
04604
04605
046086
J4607
04510
g8611
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04613
QUoll
04615
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g4e24
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YRETS S TXTE 1<15><12?
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T
CF

S

TA

T

S

AF
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A

RE
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oM
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ND

!

yTELETYPE INPUT ROUTINE, MON INTERRUPT., SUBROUTINE
118 FOLLOWED BY INPUT BJFFER ADDCRE<S-1, INPUT WILL gE
tPACKED 2 CHAR/WORD, R 7O L, BIT 3 ALWAYS 7530, EXCEPT
tFOR CR{215), LAST 2UFTER WORDZ IS EILTHER (213)L{0)Ry CR
$(21iS)LI{LAST CHARIR, R380UT LELITES PREVIOUS CHAR,

sALL ACCUMULATORS ARC USED AND NONEZ ARE SAVED

LL

UV ]
1>

1,
$ACO=377 OR 177
$ACY1 ACCEPTS CHAR FORM TTI, A4CZ PATKS BYTES
{AC3=Z215
inNp3 STA 3.RINP iSAVE RETURN
ISZ RINP
LCA 24013 {AC2=BUFFEs ADDR=-1
STA 2+.IDX0 PLCAD AUTC TNCEX REG,
STA 2.BASE SREMEMBER 245E ADUR,
LCA 3+4C215
SUBD 242 18 T AC2, ¢ TO C



04723
04724
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047330
04731
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cH734
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000777
ge4cl0
1326418
000435
0203231
122413
ggoyl2
ged11l
026177
107492
133300

101082
0007¢€3

32020
132460
0307¢0
141002
goo0u13
24020

Sy . e
<

O

Al

©
£

N -
DO U~

»

\

[ BN I wb I

O TO 2 U 8 O O U4
DO -~
no
.

29

R V2 B A Y e s I %

CiND OO MNDO U F
P
~
42

M O Oy S i

PO O OO0 KOO OO

ges511il
002401
00ggao0
000334
00c090

tUSE CARRY AS BYTE INDIZATOR, If
+LAST 2 BYTES ARE IN MEVORY. IF

.
[

2
(M

£C

4
-
~4
*e

SL3

OLCHL:

CR

RI
B85
BA

i CONVERT
.NUWBER

» w8 os

FND?

NP2
!H'
S

INPUT:

NIOC TTI
SKPON TT1I
UMP o"l

DIAC 1,771
SUBY 1,3,SNR
JMP CRFND
LOA 0.C377
SUBH 1,40+3NR
JMP DELCH
DOAS 1,T7O
LDA 0.C177
AND 0.1

ADDS 1,2

MOVC 0.04,52C
JMP TTIWT
STA 2,a1D0X0
SUBC 2+2
JMP TTIWT
MOV 04.04.82C
JMP DLCH2
LDA 1,1IDX0
LDA 2,BASEH
SuB# 1.24+SNR
JMP TTIWT-2
D82 IDXO
LDA 24,2IDX0
ANDO 0,2
MOVS 2,42
DSZ IDXO
LDA 1,.BSLH
DOAS 1.770
JMP TTIWT
SUB0 252
JMP ECSL
D0AS 14770
ADDOS 142
STA 2,+21iIDXQ
SKPDN T70
\JMP 0"'1

LDA 1.C212
DOAS 1,770
JMBE gRINP

0

334

o

AN ASCII

O
C

rT

iCLEAR TTI
iWAIT FOR INPUT
JREAD CHARACTER
iCR TYPED

iTES, IND OF INPUT
N0+« CHECK RUBOUT

ST

I"ID

ELETE
£CHo CH

2 1>

L
A

{MASK
PACK

OFF BIT &8
BYTES
0+« AC2=0 AND

= c "
C=1 AC2=LA3T 87YTL

1

1SKIp EVERY OTHER TIME
{GET ANOTHER BYTE

+STORE 2 BYTES

sCLEAR AC2, OCN®T CHANGE
sGET ANCTHER BYTE

iCHECK BYTE POSITION

s LAST BYTZ IN AC2

(@]

iCHECK BUFzER POINTER
‘NGTHING 70 OELETE
iGET LAST BYTE FROM MENM,

‘DELETE CHARs SET € 70 1

+RESET BUFFER POCINTER

+CLEAR BYTE IN AC2, 9

TO C
sECHg CHaR

1PACK BYTE
sSTORE IN XUFFER

JPRINT LF AUTOMATICALLY
1 SUBR RETURN

CHARACT!

M

w

R STKING To A BINARY
CALLS A GET CHARACTER ROUTIMNE
ADDRESS MUST 2Z STOrRID

IN LOCATIUN 40 OF PAGE UTe.
CHARACTERS MUST EBE FPETURNEDG.,

21

AHOSE



05000
05001
050062
05003
05004
05005
05006
05007
035010
05011
05012
05013
05014
05015
05018
05617
05026
05021
08022
05023
05024
05025
05026
05027
050340
05031
05032
05033
0303y
05035
05038
05037

054435
050433
020u37
005041
102409

~

uObO%l

=
[
O

125
n42%
400
JGL 24
206040
0spu23
g3s423
162033
112032
ol
142400
D2usiy
12512¢
1’:’:J
125129
187309
044407
000763
033403
gauygay
tgaug02
00¢n03s
a¢0c0¢
Goggaoa
0300G&0

Lo N & 2 o )
N O

m‘w;_u

J

[

Poe

PAGE B2

RIGHT ADJUSTED IN ACC WITH BIT 8=0
INPUT COF FORM:

00+.+C{BREAK)
WHERE "O" RZPRESENTS AN OCTAL DIGIT AN

BREAK IS ANY OTHER CHARACTER

:
:
:
H
H
;s OQUTPUT ACQO CONTAINS THE RREZAX CHARACTER
: AC1 CONTAINS THE BINARY NUMRER ([MOD
: 200003 GCTAL)
tCALLING SEQUENCE:
: JSR .0OBIN
: RETURYN
+IF AN IUDILA’IOJ 1S DL3SIREC TO SIGNAL CHARACTERS ARE
tREQUESTEDs CALLING SESIENCE:
H JSR +OBNI
H RETURN
$AN ASCII #Cn FCLLOWED 3y A NMULL CHARACTER
tWILL BE TRANSMITTYED via ACO
+TO USER PUT CHARACTER ICUTINE WHOSE
1 ADDRESS MUST 8¢ STOREL IN LOCATIOD 41 OF PAGE 0
{CAUTION: RESULT IS W ™MOD 200000 (OCTAL;
: , E.Gs 576452% CCONVERTS TO 1744352
+DESTROYED: ACOs AC1; AL3, CARRY
tUNCHANGED: AC2
SCBNIT STh 34,.EF03 sSAVE RETURN
STA 2.,,E££02 {SAVE AC2
LDA 0.,EE22
JSR 3.EE41 1SEND ngn
SUB 0,40
JSR @ .EE41 i SEND NULL
JMP o +3
LOBIN® STA 3,,EE03 $}SAVE RETURN
STA 2,,EEQ2 i SAYE AC2
SUB 1.1 {CLEAR RESULT WORD
STA 1,.EE1¢C
JEE983 JUSR @.EE£40 {GET A GIGIT
LDA 2,,EE20 OCTAL 60
LDA 3,,EE21 ;0CTAL 67
ADCZH 34+043NC (TEST FCR 20 <=N<= 57
ADCZR 0+2.52C
JMP  LEE9S iNQ - MUST SE BREAK CTHARACTER
SUB 2.0 {PUT N IN RANGE 0=-7
L0a 1,.£€10
MOVZL 1,1 {SHIFT Sum
MOVZL 1,1
MOVZL 141
ADD 041
STA 1,,EE£10
JMP LEE98 iLCOP TILL BREAK RECEIVED
LEEZSSY  LLCA 2,,EE02 {RESTORE AC2
LDA 1,,EZ10 {ANSWER TC AC1
JMFP 3,EC03 1AND RETURN
LCEC2: ) {SAVE ACZ
LEE53 9 $SAVE RETUAN
JEELSY O {STORAGE FAR RESULTS
JEEZ203% A3 TASCII =mgw



05040 000357 JEE21: &7 $ASCII 70
05041 00117 .Eg22% 90 1ASCII Qv
000040 LEZHO=4D i{PAGE 0 ADDRESS 0OF GET
’CHAQAC’:F\ ROUT IME
000041 .Eg4l=41 ;PAGE 0 AD=RESS CF PUT
{CHARACTER RCUTINE
1GET CHARACTER ROUTIME CHARACTERS RETRIEVED
iFROM MEMORY, 2 DY:ES/*JRD, PACKED R-i,
$SET I0X1 TC BUFF=-1
$SUBR RETURN WITH CHAR RIGHT JUSTISIED IM ACO.
{BIT 8 ALWAYS ZERO, SET HOLD TO ZERC BEFORE
i INITIAL CALL,
05042 034515 GETCH: STA 3.G6TCHR 1 SAVE RETURN
05043 020275 {DA 0.HOLD 3GET CURRENT DATA
05044 101004 MCV 0.04+SZR TANY ?
05045 000405 JMP 67,1 ;YES USE IT
05046 0 zt2t LDA 0,310X1 iNO+ SET SOME MORE
05047 040275 STA 0.HOLD
03050 D3kls? 67,23 LCA 3,C177
05051 1&3409 AND 3,0 {MASK 7 BI+T3
05052 0g2403 JMP aGTCHR
05053 101300 GT,13 MOVS 040
050654 176400 SUB 3.3
05055 054273 STA 3,HOLD
05056 C0772 JMP GT,2
05057 002a00 GTCHRY ¢
05060 000600 LAST: 0
+END

ERRORS =



004220
004116
002643

004165
§0&163
002650
002663
0025672
000333
004161
004157
000048
004316
001301
001317
000257

001354
001364
001346
000255
0027351
004777
gos032
204776
Gd023%

404034
0015553
0002230
0002823

pooa=e
00Cc37%
g0Cc33u
200200
000214
000233
000177
000267
000352
300273
000zss
000374
800203
000202
000201
500237
00025¢C
000321
002307
0803¢Ce
cc0331
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¥ IR RN N R SIS LI (S T i
X

-4~ 4

O
-1 &

o

OO0 OO0 0
g Fo
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C2K
C3g
C3406
23740
c3z747
C377

84229
t4%1090
00344
02557
04142
WEREST
§2&50
02657
02655
$6Q0333
g414¢
04137
200456
gu31is
0035

21317
00257
01375
01333
01337
g13490
00256
c0732
04720
feps2
057640
0023%
02261
003786
No3ées
co230
§o2ed
04214
00240
03372
0e330
002049
00314
£0233
00177
00267
0035z
00273
0Q254u
00374
00233
30202
00201
0237
002630
00321
063067
00308
59331
3036561

Q4287
04118
02501
02565
34165
Q163
c2se70
02663
Ges7e
02643
041s61
ouis7
N2344
ghuiz
01175
013290
01303

0135%
013564
01361
pl2u4y
01147
04750
Cu4Ges
04776
00646
02401
Go4aos
01855
go4z2
00&52

00710
30533
025353
00437
gz207

aQu3s
3775
32262
01583

Go704
0400
c4ooe
Q017
gn7s53
81308
gz23uz2
02071
01203
01£23
04041

02508
02602

©
[AV]
o
~
w

02653

01413
01247
02751
Qw777

g1051
gH4231
04034

00567
01457

1100

02573
QU235
02335

no343
Q1744
o4¢s53

g1123
Qu772

o4721

81002

) G

FEgon
b

o =
[

02527
02614

01301

01224

01420
glesl

01117
0547
g4234

00730
51574

01523

oU45S

04733
02004

01120

02000
04731

02sl45
02.43

01340

01264

01554
J4400

91542
01613

05050
02032

pa2g27

01344

01656

01702
o4sHY

02€66
0173z

04157

3

no
m
~4

0

61333

01700

g2204

02575



0002353
000204
000372
000266
000254
001640
000265
000318
000262
goc20se
000373
006238
oo4327
gcg207
000343
000205
000324
004144
000270
000271
000272
001721
062037
001719
0029013
goz2007
gg2¢ce6
§n2032
£00323
pokise
cg23dz2
gC221i4
004016
004432
poLuL7
pouz72
003765
004015
003752
0t4wds
gou5ec3
004474
006365
ooL0o1n
004350
Q04330
gguoL2
Sou4ay
gaus02
00u4G13
cos427
G401l
004520
001687
CCLe73

C4
cug
CupQ
of il
~=

Csolz2

¢
6]
o

[
~
o

4+ (N

XK ~Ne X
+=

cd g~ v~ g e =g

LY OY O O OO
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M MO GO OO0 000

—q 1-4
Ty~

N 3D

3

O

Cri2z40
CHALZ
CHAL
CHAR
ChARYL
CHAR?
CHAR,
CrHAS
CHAW
CHA,
CHECTK
CHORZ
CHRD
CHRE
CHRET
CHRU
CHRW
cH3AY
CHSF
CHYTAZ
ST
K1
CKZ

00253
00204
go372
gp2s6¢
002cs
01622
002€&5
00315
nQ262
3G206
00373
0235
Q4327
c02067
00343
00205
53324%
g04075
00z70
00271
00272
01721
02637
01506
Q1747
029267
320290
g2gcidz
40323
U132
02253
Gz2201
03776
34256
g4z61
04245
03765
3773
03670
Q4250
04270
08271
30377
00370
qu273
543086
03752
04303
08300
03725
04411
3727
0450%
01660
01573

01035
00442
01477
00655
oloud
01640
01462
02253
01431
02140
00700
PREL
04337
p2022
N0637
02137
02403
04140
01550
01645
01542
02014
62065
01716
91766

02066
02078
023790
g4211
02274
02203
04016
04435
WEX T
Qu272

04915
93711
4406
gu303
04474
02451
03772
4330
Q4330
63771
CH404
0u402
03763
04427
¢3765
04520
01667

01425
03745
pr122
01171
02021
03510
02354
62270

01041
02443
31750

017553
01763

02013
02101
04230
02302

gr21i%

oLbse2

03727

oo
£
o,
o
-~

02775

04013

04011

01454
01064
02133
gapk2

03674

CHOU4

04335

g1l342

62109

03752

025640
04014

g4012

01142
02373

92717

04340

01440

04003

343265
o4ge2

03723

01474

04065



001732
601655
000312
004146
004147
000452
004346
gok3Sel
000213
000351
000574
000621
004153
gc4324%
001634
004145
060277
002000
002143
004765
004001
oekg1y
004150
004151
000274
oouigl
Qo41ZY
00021¢%
oo4311
000125
000310
003704
003714
00372z
003741
004745
000367
004763
000562
0005%S

00g22¢%
600377
gco2ec2
gou423
pos32¢0
00uT7TED
000242

001444y
000251
pQ1l422
0036l
gousdyl
004315

CK3
CKER
CARET
CLo
cLi
CLBIN
CLEAR
CLR
CLRET
CMEND
CHHO
CNIOC
cod
coM,

oAy
CEMZ

CRA
CRC
CRCG
CROOCN
CRFMND
CRLF
CRLFR

OMepl
IMPDY

CMERE
CwpT -
DMPTE
coseP
£
gCsL
EQTFL

00
Ty I» 3> I >
Z U n 20
am m

MMM me
-§ A

51702
01655
00212
04117
pu122
00354
94363
04546
90213
06351
cosu7
00505
04153
04324
01641
04101
00277
01734
521353
04730
gg221
04001
04125
04130
00274
04360
04104
00214
04273
00126
00310
03754
03714
63715
63577
04733
00367
04746
00852
Cous67
00505
50225
CO377
00222
g4u23
04254
04750
00242
04442
olyuz
00251
103861
00377
04535
94315

01727
01655
04146
04147
30430
Q4548
Q4557
00452
00545
00574
Quée2l
042905
04351
01654
04145
01720
02600
02145
04765
04001
04010
04150
045151

ou372
C415%
Cou4ss
04311
g0c2z
0leab
03730
03721
03722
03741
04745
03547
L7863
00571
004871
00551
Gds31
SRS
00510
04434
04304
gL7a4

00713

guSl

Jlu44
gla22
21422
g1z21g
gus4l
04407

01672
00452
043561

00483
02363

C4355

02c07

04017

o440l

0lsko

01610

03731

03552

go473

G4uls

029031

Q4525

30475
gos72
00561
005€3
g4507

31328

0l4y3y

04430

02148

04536

03512

GCH77
00573

0C560

02713

01502

04521

o
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o
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02421
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G

w
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001421
052203
000303
0c2201
Q01558
002126
Q0&e364
006049

g05¢42
004071
001607
001632
001c02
001635
001641
000313
gog03QH

005037
004201
003053
005050
000311
000310
000512
000514
0003516
000529
000522
000524
000327
000z20
000340
00gcush
000275

000344
00C376
Qouz270
Qca271
000370
000354
goec2z1

000020

0go0021
gQGoe2
J00C&3
Jooo4¢e

FILFL

FSTGC
Fz
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ICRLF
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01277
62203
60303
ga2201
§o364
02610
§a377
60377
o4427
045290
goouG
54071
01607
01515
01575
01e25
J1ls21
00313
03204
02070
05042
04201
05045
05650
00311
g0L70
oge72
00474
00476
00500
¢dso2
cd5CH4
00506
602290
003490
Gozued
00275
05047
Jo3uy
D0376
gu253
04264

20270
00354
goz21
21223
01503
02312
009o2¢
02205
Q4757

go21
Goo022
50043
00040

01302

01827

(9]}

01556
geo01i2
024190
n4232
04433

05642
g4106
01633
01632
0l602
01630
0l641
01675
0135e0

05082
04213
05053
5305 6
013

00510
go512
00514
00516
00520
00522
gnsa24
00527
gnusy
go445
Gouey
N40351
03055
02315
Qu237
04270
Q4271

317
Jo46e5
21245
gi511

2620
01565
32250
Cu7s87
akos7
g=3580
g2430

00377

Q1723
01563

05057

00507
00447

gti12

02474
00tno
g128%
Gi51e

015¢&s6
gu717
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gl421

Q4530
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01647
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02511

QU467

o744
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04671

J4406
Cuus2

016582

2044

02517

0447y

0ip23
61343
01673
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004545
000216
060350
001231
000226

000227

084223
0042865

ggo244u
004714
0o247e
002501
ggas21
002333
002337
ag2561
Q02527
822874
002634
002e1%
020325

0ng6z22
002317
000332
000326
002471
2060245

000246

004155
000247
0ggoo0z
800003
000004
000003
000906
000353
oo4473
000333
009341
0003237
Coo042
gog211
000725

IINER
IINP
IKEY
ILLI
IMESS

-
1¥ORK

IMADR
INERR

INHFL
INP
InNT
INTL
INTZ2
INT3
INTHR
INTD
INTES
INTS
INTBS
InNT7
TNTEH

INTIR
INTIS
INTRA
INTRE
INTW

IpCEC

IPCCT

[g @Y
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0us11
gnzis
00350
01971
30225
01000
giz231
01387
01513
§02513
Qu220
00227
04540
Q4223
ou263
04432
00244
00216
00337
n2%01

gesi11’

02532
92537
g2822
52586
02574
32603
02610
00325
02562
0Ccc43
52506
90332
00325
00335
00245
01170
00246
01263
02657
04158
00247
£0032
606903
Go00u
96093
53006
00353
04454
00335
90341
00337
00042
50211
50641

0u523
0L 036
60723
51231
60555
01025
01237
01373
01517
02621
04265
26443

g4224
04307
0ug40
go7uc
3714
02470
02516
02521

02552
925561
025627
02en6
02634
02614
gauv2
02367
Q0522
52517
§2574%
02473
02471
00513
01712
00777
01272
02053
Qu177
012354
90407
0Cu410
nosl1l
go412
G041y

02311

cu4u37
50401
00634
gp4Q2
JQouzk
01227

20725

04545
04054
gle21

00622
01145
01251
01400
01663
0381%
043453
QU446

04333
04465
01135

025256

02521
02572

0263
02512

00515
02053
Dlg24
01346

g0&ls
05615
00h1H
NoE13
00611

Q473

o
'..A
o
o
(97]

Do427

01043

35073

00751
01154%
Glz36
glue04
020645
05034
04375
o4472

gH353
o4545

02524
02605

02613
06517

012456
01445

c4203

00737
QL1586
1286
gluis
02054
g4gs2
N&44L
04500

04357

02531

00821

01z5¢
21512

00761
glis2

1273
0iglsb
02062
g4p71
04515

ghs14

oHull

02834

[ee)
(o)
[$)]
3]
[¢3]
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~

00765
gi224
01347
01504
02330
04291
04541
04517

o4420

00773

012583
G1701



000725
000212
004155
0607223

ggeg224
goe217
000433
gooay7
000176
0C4501
0845902
004321
005060

Qo4171
000276
001767
001777
0042361
000346
000327
00Q347
g04550
000342
003466
0033515
003437
0O0LETH
gous71
004656
Q0us64
go3ibs
003154
003125
004610
003236
gou4Gao
go3462
003321
003324
003330
003334
003341
003348
00333
003357
003212
004625
302757
003231
004232

004805

IWES
I4ES
IWTRT

IZoCT

-
<O a
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®10090
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M2000
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MERAL
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cTwmw
wnw
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041386
03223
01242
01675
go2a2%
0c217
00339
00441
001786
04466
guL70
04257
30044
gu204
g103
$0275
N1743
01767
04361
20z4s6
a¢327
30347
Q4533
30345
02061
g1232
22045
D221
o4s72
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24315
01314
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01447
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01119
04200
50511
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04223
04115
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APPENDIX A

SAMPLE DRIVER PROGRAM



TC-120 MAGNETIC TAPE DRIVERS

The Western Peripherals Nova Magnetic Tape Unit Drivers allow the
user to perform read, write, space, write end of file and rewind
functions. The individual drivers are described on the following
pages. Error conditions and calling sequences are explained in
each subroutine writeup. The status and command registers are

described in Appendix B.

The present source program begins at location 1200 with a '".LOC
1200" statement. If the user wants to relocate the drivers, he
must replace the ".LOC 1200" statement with the desired starting
address and re-assemble the program. The starting address of
each subroutine is given in page zero of memory locations 160 -~
170. Each subroutine may be called by linking indirect through
the branch vectors, i.e. (JSR (@READ where READ=161), the user
has the option of using the NOVA mag tape drivers with or with-
out interrupts. If interrupts are desired, the drivers are

initialized by calling MTINT.

No registers are saved by the driver subroutines.

The proper procedure in using the tape drivers is as follows:

1) 1If interrupt control is desired, a JSR to MTINT to initial-

ize the drivers followed by INTEN to enable the interrupts.



1) (Continued)
it is the users responsibility to handle interrupts and
to call the mag tape interrupt handler when the interrupt

is caused by the mag tape device 22,

A JSR (@MTHND will execute the mag tape handler. A sample

of interrupt service routine is given in Appendix A.

2) Prior to any driver calls, a JSR to UNIT shculd be made
to initialize and select the unit and parity, select ©
track or 7 track. If a different mag tape unit is to

addressed, another call to UNIT can be made.

3) A call to any driver will cause the selected function toc be
initiated; control is then returned to the user. Then prior
to further calls to the driwvers, the user should do a JSR
to CMPLTE., CMPLTE will wait until the tape system is not

busy and advise the user of error or end of file conditions.

UNIT (Unit Select Subroutine)

The Unit subroutine is called to select unit number, formatter,
parity, density, edit mode, threshold control and specified 7
or 9 track unit. UNIT must be called before executing any of
the driver subroutines and when changing control from one unit

to another.



UNIT (Unit Select Subroutine) (Continued)

Calling sequence:

JSR @ UNIT (UNIT=160)
WORD 1 Selects unit, parity etc.
WORD 2 Select unit type 100=7 track
0=9 track
WORD 1 | [ | 1
o 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 i
s - ; TR L.‘.J I_(.L e ‘-T—* e
THRESHOLD ° | ? I PARITY UNIT #
CONTROL o i
EDIT @ PACK FORMATTER

MODE CONTROL

DENSITY

READ (Read Subroutine)

The Read Subroutine starts the mag tape to read a record into
memory. Arguments given the subroutine are buffer core address,

number of words to read from a mag tape record and an error

return.



READ (Read Subroutine) (Continued)

Calling Sequence:

JSR @READ (READ=161)

WORD 1 Memory buffer address
WORD 2 Word count (negative)
WORD 3 Error return (JMP ERROR)

Return from subroutine.

At this point the user may continue
his program until such time that he
requires the data transfer to be
complete; he then must perform a
"JSR" to the "CMPLTE'" subroutine
wnich will return to him when the
tape function is complete (including

error retries).

The error return address is utilized when the control unit or
tape unit is not ready. ACO equals the status read from the

tape controller.

WRITE (Write Subroutine)

The Write Subroutine starts the mag tape to write a record
onto mag tape. Arguments given the subroutine are burffer core

address, number of words in the record to write and an error



WRITE (Write Subroutine) (Continued)

return address.

Calling sequence:

JSR @WRITE
WORD 1
WORD 2

WORD 3

(WRITE=162)
Memory buffer address
Word count (negative)

Error return (JMP ERROR)

Return from subroutine.

At this point the user may continue his
program until such time that he requires
the data transfer to be complete; he then
must perform a "JSR'" to the "CMPLTE" sub-
routine which will return to him when the
tape function is complete (including error

retries).

The error return address is utilized when the control unit is

off-line or the write ring is not in. ACO equals status read

from the tape controller on error returns.

WEOF (Write End of File Subroutine)

The WEQOF subroutine writes an end of file mark. EOF status is

indicated when an EOF is written, thus the EOF return address

-5~



WEOF (Write End of File Subroutine) (Continued)

is utilized when the user performs a "JSR" to "CMPLTE" following

a "JSR'" to "WEOF."

Calling sequence:
JSR EWEOF (WEOF=163)
.WORD (Error return address)

Return from subroutine

The error return address is utilized when the tape control unit

or tape unit is not ready or there is no write ring.
SPACE (Space Forward/Backward Subroutine)

The'SPACﬁ subroutine performs space forward and space backward
functions. It does not perform retries in the event of error.
Spacing functions are terminated when an End of Tape, End of
File or Load Point is encountered. The user may examine the
contents of the address counter (DIB -,MIA) to determine the
number of records actually spaces. The register is initially
loaded with the negative (two's complement) value of the number

of records to be spaced.



SPACE (Space Forward/Backward Subroutines) (Continued)

Calling Sequence:

JSR (@ SPACE (SPACE=164)

.WORD Space count, positive forward, negative
reverse.

.WORD Error return address

Return from subroutine

The error return address is utilized when the tape control unit
or tape unit is not ready or is positioned at load point for a

reverse operatiom.
REWIND (Rewind Subroutine)

The REWIND subroutine performs a rewind function.
The CMPLTE subroutine should not be called following a "JSR"
to "REWIND." Rewind waits until tape has been rewound before

returning.

Calling Sequence:
JSR @REWIND (REWIND=165)

Return from subroutine.

CMPLTE (Complete Subroutine)

The CMPLTE subroutine performs two functioms:



CMPLTE (Complete Subroutine) (Continued)

1) It waits until the prior read, write, space or write

end of file function is completed.

]
~

of that function.

Calling Sequence:
JSR (@CMPLTE
.WORD

.WORD

It indicates (in a generalized fashion) the status

(CMPLTE=166)
Error return address
End of file return address

Return, no error or EOF

The error return address is utilized if the prior command was

1) A space forward or backward and an End of Tape, Load point

or parity was encountered (without an end of file).

2) A read (without EOF) or a write.

(a) A data date, illegal, end of tape, bad tape or

odd character.

(b) An unclearable (8 tries) parity or bad tape error.

The Znd-of-File return address is utilized if the prior command

resulted in the EOF status being set. This return takes prece-

dence over any other conditions hence the user should check for

EQT after the EQOF return is made.



MTHND (Mag Tape Interrupt Handler)

This subroutine is called by the interrupt service routine if
interrupts are utilized. If no interrupts are used, it is

called by the complete (CMPLTE) subroutine.

The handler reads the status of the last tape operation just
completed and clears the done flag. TIf the error flag is not
set (bit O of status) it zeros error flag (EFG) and busy flag
(BSY) and returns. If the error is caused by End-of-File only
the status word is stored in error flag (EFG) and busy is
zeroed. If the error was caused by parity or bad tape only

and the original command was a read or write, seven retries are
attempted to recover from the error condition before the final
error condition is indicated. 1In the case of a write command
2.5 inches of tape are erased before retrying the write command.
Retries are not attempted on write end-of-file or space commands

or for errors other than parity or bad tape.

Calling seguence:

JSR (@MTHND (MTHND=170) call made from service routine.
Return
JSR MTHD1 Call made from complete (CMPLTE)



MTINT (Mag Tape Interrupts)

To initialize the drivers ro use interrupts, a call is made

to MTINT, his subroutine no-op's the call (JSR MTHDl) by

the complete (CMPLTE) subroutine to the mag tape handlers.

The mag tape handler is entered by the interrupt service routine
instead. A sample of an interrupt service routine is given in
Appendix A.

v

Calling Sequence:

JSR (@MTINT (MTINT=167)
INTEN Return, interrupts can be enabled at this
time.

-10-



00001

02110
02111
02112
02113
02114
02115
02116
02117
02120
02121
02122
02123
02124
02125
02126
02127
02130
02131
02132
02133
02134
02135
02136
02137

000001
002110
002000
040423
044423
050423
054423
101200
040415
061477
024420
106405
006170
020410
101100
034412
030410
024406
020404
060177
002000
000000
000000
000000
000000
000000
000022

INTERRUPT SERVICE

ROUTINE

MTHND=170
.LOC

.LOC
INTSER:

CR:
RO:
R1:
R2:
R3:
C22:
.END

APPENDIX A

1

INTSER
2110

STA 0,RO
STA 1, R1
STA 2, R2
STA 3, R3
MOVR 0,0
STA 0, CR
INTA O
LAD 1,C22
SUB 0,1,SNR
JSR @MTHND
LDA 0,CR
MOVL 0,0
LDA 3,R3
LDA 2,R2
DA 1,R1
LDA 0,RO
INTEN

JMP @0

NOOOOO

-11-

; SAVE ACO-AC3, CARRY

; ACKNOWLEDGE

;MTA = DEVICE 22
;SKIP IF NOT MTA
;MAG TAPE HANDLER

;RESTORE CARRY, ACO-3

s ENABLE



Western Peripherals 120026
3 NOVA MAGNETIC TAPE DRIVER CALLING SECUENCF
3
3 JSR MTINT S INITIALIZE DRIVER FOR INTERRUFTS
3 INTEN 3 ENARLE INTERRUPTS
r
H JSR UNIT SUNIT SELECT
3 =X 0Y 3X=PARITYC2=0DD I1=EVEN) Y=UNITH#
3 Z 3ZE=100 FOR 7 TRACK, =0 FOR 97TK
2
3 JSR READ 3 READ MAGTAPF RECORD
H oo 5 ADDRESS
3 coo 3VORD COUNT (NEM
3 . e 3ERROR RETURN (OFF LINE)
; o o @ ). RETLJF‘N
2
; JSR WRITE SWRITE MACGTAPEZ RECORD
3 e 3 ADDRES
5 o 5 WORD CCUNT (NEG)Y
3 oo SERROR PETURNCVRITE LOCK OR OFF LINE)
5 e 5 RETURN
2
3 JSR VWEOF 5WRITE END OF FILE
3 o e 3ERROR (LRITE LOCK OR UNIT NOT .READY)D
H cee SRETURN
3
3 JSR SFACE ;SPACE RECORDS
H PPN JRECORD COUNT (NEG FOR REVEPSED
3 3CLARGE COUNT WILL SPACE 2 FILED
5 oo JERROR RETURN C(ILLECGALD
H cse 5 RETURN
5 ‘
H JSR REWIND 3 REWIND TAPE UNIT
5 JSR CMPLTE COMFPLETE PREVIQUS COMMAND
3 “oo SERROR RETUPRN
3 .o 3 EOF RETURN
3 .o 3 RETURN
3 NOTE: AC® = STATUS ON ALL ERFOR RETURNS
goei16@ JLOC 160
polee en120c UNIT
ge161 CC1205 READ
P0162 ©R1214 WRITE
Pe163 124l HEOF
PG164 21277 SPACE
20165 001265 REWIND
Ag166 ©CE146] CMPLTE
P2167 @C150C MTINT
PO170 ¢u1347 MTHND

3 sk ok okook ok K K K K K
3 UNIT *
3 dok ook ok ok ok K R R K

21220 .LOC 1200
M1eead e21a00 UNIT: LDA @653 SGET PARITY AND UNIT ¥4
e12e1 ¢4at336 STA 6, PRUN 3SAVE 1T
p12a62 re1and LDA 0,153 3 GFET 7 OR 9 TRACK CODE
P1203 Galfacl STA P TRAK 5 SAVR 1T, 100=7, 0=9TX
M204 01402 JMP 2,3 S RETURN



21225

g12¢6
e1e07
n121e
@121
g1212
01213

21214
A1215
1216
A1217
1220
pi1o2t
n1222
01223
pglees
D1225
01226
D127
12340
1231
01232
21233
01234
w1235
p1236
21237
p124a

g1241
gre42
01243
1244
D1245
@1246
D1247
a41258
@125
01252
01253
G1254
01255
81256
71257
t1260
1261
N1eA2
01263
M1264

n24532

652022
FHERAPO
F30:533
113404
fe1ac2e
DeC4a13

24523
2rs513
107000
65222
60420
111263
pelane
151260
151202
GE1ae2
na4a512
25400
N4a4511

CHEO2P
2S401

Daa507
pe0c477
L0477
g1ea77
67102
ea1403

024476
730421
147420
G30420
147040
A3M463
147000
[e5222
cenare
111273
0a1400
151280
151202
fe1afe
Q10456
65122
NaHnas7
Ceracy
coreet
coeone

3k ok ok kK Kok Kk K
H READ *
3k KOk Kk K ok kK ok

READ: LDA 1, PRUN
DOAC 1-MTA
DIA GoMTA
LDA 2,C53442
AND @,2,SZR
JMP 2,3
JriP EXC

3 kR ok ok ok ok ok ok ROk R K
H WPITE *
3O R Kk K ok ok ok ok

WRITE: LDA 1, FPRUN
Lba @,CS5@
ADD 51
DOAC 1,MTH
DIA E5MTA

MOVR 1,25 SNC
JMP 2,3
MOVR 2,2
MOVR 2,2, S2C

JHMP 2,3

EXC: STA 1,CMD
LDA 15,8,3
STA 1, ADR
DOR 1,MTA
LDA 1,153
STA 1, WDC
LDA ¢HM10
STaA 0L, RTY
152 RSY
DOCS 1,MTA
JMP 3,3

HE PR R R R

H VEQOF *

5 o kK R R koK ok ok ok K

2

WEQF: LDA 1, FPRUN
LpDe 2,C7
AND 2,1
LDA 25 TRAK
ADD 2,1
Lba 2,C60
ADD 251
POAC 1,MTeA
DIA EMTA
MOVR (2,2, SNC
JMP €53
MOVR 2,2
MOVR 2,2, S2C
JMP 0,3
I1SZ2 RSY
NOAS 1L,MTA
STA 1,CHMD
JMP 1,3

C7: 7

TREK: 1]

SOET PARITY AND UNIT #
sREAD=0

3 SEND PRITY, READ, UNTT #,
sPEAD STATUS

SEKIF IF UNIT FEADY

sERMOR RETUERN

SGET PARITY AND UNITH

s WRITE COMMAND

5 ADD VRITE COMMAND

5 SEND FARITY, WRITE, UNIT#,
s READ STATUE

SSKIP IF IINIT READY

s ERFEOR RETURN

SSHIFT LRITE LOCK TO CAPRY
5EKI P FF LREITE RINCG IN
SERROR REETUFRN

5 SAVE COMMAND

SCET ADDRESS (ARG

3 SAVE ADDRESS

3 SEND ADDREESS

SCET VORD COUNT (ARG 2)
5SAVE VORD COUNT

5 ACH==-5

5 SET RETEY COUNTER

3SET FUSY FLAG

5 SET YORD COINTER, START

5 RETURN

s GET Pe PIT{: UNIT #

523 BIT MASK

5 SAVE UNIT #

35 GET FARITY FOR 7 OR 9 TRACK
3ADD FARITY TO UNIT 4

JCET LEOF COMMAND

3AND WECF COMMAND

3 SFND FARITY, WEOF, UNIT, CLF
s READ STATUS

5 SKIP IF INIT READY

SERFOR RETIURN

STEST LRITE LOCK

JSKIP IF WRITE FING IN

s EREOR RETUHEN

3 SET RUSY FLAG

3 SEND START

3 SAVE COMMAND

3 RETURN

UNT

CLER



@1265
@1266
D1267
@127
01271
@172
71273
H1274
01275
1276

p1e77
m13¢0
01301
g1a3e2
12023
Q1304
@1305
81306
#1367
1310
51311
1312
291313

21314
1315
a1316
1317
71320
1321
a1z22
1323
12324

21325
21326
a1327
21330
71331
21332
11233
1334
£1335
01336
01337
G1340
a1341
f1342
1343

PP4452
Pema37
167060
p6esie2
B24405
CHEAR2
107404
CoeTTs
cprace
eearrs

031400
0R4437
151113
peecal2
R20424
167000
65222
P60422
N2 4434
107404
et am
CabLa2éb
neo4cs

150420
ceran
107000
(Pa4421
65222
g10t414
(5¢420
n73122
grl14aee

cerele
noenazn
coeean
Gerrsa
neneen
neeeTe
177770
eeeeen
feroen
pocoen
poreee
corpne
foneee
poeaere
PS3442

ok ko K K K K ok ok Ok K
REWIND *
3 ok ok ok kK ok ook K ok

.
P

.
2

5

REWIND: LDA 1, PRUN
LA ¢,C1¢
ADD @, 1

DOAS 1,MTA
LDA 1,Y@2
DIA (,MTL
END €515 82R
JMP . =3

JMP 0,3
conae

3ok ok ok ok kK Rk ok kK

3 SPACE *

3Kk R R Rk kK sk ok

.
2

SFACE:

Y@oe

LA 2,053

LDA 1, PRUN
MOVL# 2,2, 3NC
JMP SR

LDA (5C40

ADD (51

DOAC 15MTAH
DIA F,MTA
LDA 1,CS53442
AND @, 15, SZR
JMP 1,3

STA 1,0MD
JMP SF2

; FORWARD

SP1: NEG 2,2

LDha 5 C30

ADD (151

STA 1,CM

DOAC 1,MTe
SFe: 152 BSY

STA 2,4DC

DOCS a2,M7é4

NG 2,3
;
5 MAG TAP COMMANDS
cro: 18 S FEERIND
Cag: 30 3 SPACE FO
Cafs 40 3 SFEACE RE
C S S WRITE

@]
Ch N
RS

60 5 LEOF
70 3ERASE

-10
RTY @ %
REY : 5]
eF o
FRUN s o
Ciihe g
ADR: 6
WDC: 0

CS2a4P: SR44P

s

<l

5 CGRET
JCET PEWIND

3 ADD COMMEND
3 SEND REVIND,

>

ks

SIS/

i
[P

SKIP IF
ERROR

CO SEND

SEND COMMENDS
SET RUSY

SEND RECORD
RETURN

PARITY, UNIT #
COMMAND
TO INIT #

START

s RETUFRN

CET RECORD COUNTCARGD)

PARITYS, UNIT #
I REVERSE

DO FOPLARD
CET REVERSE COMMAND
ADD COMMAND,

UNIT

PARTITY, REVERSE, UNIT
PEAD STATUS
UNTIT READY
RETUEN
COMMEND
WCs» START
FECORD COUNT (NEGD

FORWARD
COMMAND,
COMpND

CaAMMAND

UNIT #

IINIT», CLEAR

COUNTs START

#s

L2



01344
21345
#1346

21347
@13s560
21351

21352
@1353
W1354

1355
1356
31357
P1360
13561
01362
01363
@1364
01365

1366
H1367
01370
721371

21372

1373
@1374
1375
D1276
21377
A140e
@140l
21402
G1403
£14¢4

21405
1406
47
Gra1o
C1atl
gral12
01413
21414
21415
Glaté
YAy
cra2e
Cl1a2l

gs1ean
RS3242
COC400

PSas a4
esas¢a
COracs

£54501
£34502
F54500

N6R5622
aeeTT7
Cea1sT
125112
GEROPePINe!
6622
141112
COGans
102406
(40750
162400
PLBTAS
0eD462

)
N
S IRV N

999N
A
[0%]

o

D =
2

DD
[ES IR SN

OIS
N - D

(G0 I S AN |

N
hN
-2
D

g5 0451
CIRT706
Dernace
oea7s7y
(Pa733
1074004
CanTs54
24723
ARNT712
DS aal
147000
NELPDP

[P ANRT

CSi12¢2: 51202
CS53242 53242
Cac¢: 400

HEREE EEREEEEEEEEREESEESS

H MAG TAP HANDLER &
R EEE R E RS TN FEIFEEEE TS
)
H ENTRY FOI“T FrROM
MTHND @ STA 3>,MTRTN

>lﬁ S MTHRT

Ji ‘T +0

“a

3 ENTRY POINT FROM

.
>

MTHD 1 STA 3,MTRTN
LDA 3, A“T7
STA 3,MTRTI
3 LOOP BACK HEFE FOR
MT 1 SKPDN MTA
JMP . =1
LDA 1,EFG
MOVL# 1, 1, 8%C
JP MTS
DIAC G,MTA
MOVL 4 0,0, SEC
JMP MT3
SUR ¢, ¢
MTo: STA ¢L,EFG
SUR 0, 0
ST (4, BSY
JHMP EMTRTN
5 TEST IF ERROR IS EOQ
MT3: DA 1,C523242
AND @51, S‘\‘P
JMpP T2
SThA GHEFG
LDA 25,(CMD
LA 1,C7C
AND 1,2, SNR
JMP MT4a
DA 1,050
SUR# 1,2, 82R
JMP MT2+1
5
3 TEST FOR PARITY
MT e ST& 2,CM2
I1S= RPTY
JUP e +2
JMP T2+
LDA 1,C51202
AND 0,15 S2R
JMP MT2+ |
LDnA 1, PRUN
LDA 2,C40
STa 2,0M3
rDD 25 1
DOAC 1,MTAH
LDA 1511

INTERFRUPT

COM

DT
RETRY

SERVICE
3 SAVE RETUHRN

ROUTING
AND LOOP

PLETE

5 SAVE PETURN ADDRESS
5 CET LOOP ADDEESS
3SET LCOP ADDRESS IF EPROR
(NO-INT)
3SKIP)IF MTA DONE

LATT FOR DONE
;FVT ERFOR FLACG

PSCIP IR NO FERPOR

JCO TRY RECOVERY

5 EAD STATUZ. CLEAR
3SKIP IR NO FRROR

3 GO TEST ERROR TYPE
5CLEAR ERFOR FLAG

3 8TORE ERFOR FLAG

nERERE
T

SCLEAR RUSY FLAG

ONLY
SMASK RITS (15,3,55653, 105 14D
SKIF IF OTHER THAN EOF
;GO SET ERFOR FLAG, ZEFEO RUSY
5 SAVE ERROR FLAG
JOET LAST COnaND
SMASK COMMAND FIELD
SEKIFP IF NOT READ
JYES READ
SCHECK WERITE COMMqu

OR RAD TAPE ERROR

3 SAVE T COMMAND
5RETRY = ZERD

3NO

5UNAPLE TO FECOVER (EXIT

LAST

SHASK RITE (135465585 14)
SEKIP 1R PARITY OR READ TAF
3NO ?r*rq. s

5 CGET UNIT #

5 SPACE DEVRFSA COMMAND
5 SAVE SPACE [RUERSE
5ADD COVIMANT, UNIT #

3 SEND COMMAND, UNIT #
5eC1=-1

CSAMED

TF INTERRUPTS DI SARLED

ool

.



P1422
Q1423

1424
71425
21426
@ra27
01430
21421
#1432
#1433
D1434
21435

Q1426

01437
P1447
A1a41

1442
#1443
Gla44
31445
01446
graat
21450
7?1451
(11452
71453
#1454
711455
d1456
21457
G146@

01461
Blras62
B1463
p1464
1465
Bl1a66
P1467
B147¢
G147 1
01472
14723
21474
21475
1476
21477

21560
01501
f1s502

ae7122
go2431

24433
aze7ee
ISEAQA

Qeeala
”?44 6
30677
1224074
Cee407
2a7o3
a3¢675
G5 G42 ]
14700
t65122
Gr2413

fp2a676
Pe5eP2
245675
102400
D4C6TH
C66022
24672
e

F“P(fﬁ
BO1355

AN ANANaNA]
"ra\' L’\//‘(/z'

Cecoon

177777

54416
praeT @
034414
004651
125004
ARRTTA
nerse4a7
NLhb 46
161113
Calane
24653
107408

caTacn
coran
peeooe

t20ae3
Cai761
nelace

DOCS

JMpP
TRY REC
LnaA
LDhA
SUR
JimF
LDA
LDA
SUR
JMP
LDa
LDg
STA
ADD
DCAS
JMP

>0

L e we

Ve ‘es

RETRY OR
MT6 LDA
DO AC
LDa
SUR
STa
DOR
Lpa
DOCS
JMF
MTRTHN 0
MTRT L
MT7:
Cvae
cmM3e
Ml

3 sk d K R K K R Rk K
3 COMFLETE
3 ok ok ok ok K K kK Ok ok
CMPFLTE:
Cia1z:

STA
Js
LDA
LDA
MOV
JMPp
LDha
STA
HOVL
JMP
LDA
£ND
P

24

i

J

9]

Ctppr:

e

H INITIALIZE

LDa
S5TA

JiiF

MTINT:

1,MTh 5 SEND LOPD COUNT, START
CMTRTI SRETURN (LCOP IF NO INT
VERY FROM PAD OPERATION
1,CM3 SLAST COMMAND
2> Ca 3 SPACE FEVERSE
1,2, 8S&R 3EKIF IR LAST QP SP
MTAH 5 GO TO RETRY
1, CM2 5 CET ORIGINAL COMMAND
2L,C50 SUWRITE COMMAND
1,25, SR 3SKIF IF ORIGINAL COM L
MT6 ;GO TO RETERY
1, FRUN SCET UNIT #
2,CT7¢ SERASE COMMAND
s C3 s SAVE IT
251 3ADD COMMAND, UNIT
1,MT2 SERASE TAFPE
eMTRTI 5 RETURN
IGINAL COMMAND
1, CMD FCET COMMAND
1,MTA 3 SEND COMMAND, UNIT
15 6Dk
s 2 s CLEAR rCPR
s LFC 5EERC ERFOR FLAG
1LoMTA 3 SEND ADDERESS
IJV ,
1,MTA 5 SEND VOPD COUNTER, STAPRT
GMTRT 3 RETURN
oo ok Kk
*
®ok ok ok
3, CMFR 5 SAVE LINK
MTHD 3 SENSE MTA DONE (NOP IF
3, CMFPR 5CET LINK ADDREESS
1, RSY SGET BUEY FLAG
1,1, S2R s SKIP IF DONE
. -2 3WALT FORP NDONE
CLEFCG 5 GET FERFOF FLAG
1, EFC 5SRO FERRORF FLAG
/f ¢ 5 ENC 5 E8KIP IF ERROR
>3 s RETURN
I,C o0 SRIT 7 MASK
(1, 15 ENR 5EKIF TR FCF SET
s 3 s ERRORR RETURN
1> 3 3 EOF FETURN
SECOIF O MAG TAP INTERRUPTS
(N0 P 5 GET NOP CJOVMP o+ 1)
s Gl NP JSR TC O MT HANDLERS
3 JRETUIA

RITE

INTERFPUP



ADR aB1341
BSY 31335
C19 nM1325
C39 7ne13256
Ca0 ge1327
caqn 701346
cs54a fBr133e

csi12a Ce134a4
C5324 0p1345
C5344 Cr1343

C60 21331
C7 01263
cre Ce1332
Ciil Pr1462
cMe @e1456
CM3 CE1as7
MD NA1340
SAFLT QISR RIS
CHMER e@14a77
ERFG fe1336
EXC ae1226
M1 001460
10 M@1333
MT 1 01355
MT2 G013646
MT3 CerZT2
MT 4 0R1Aa05
MTS paraz4a
T 6 BEH1a42
MT7 Ce1455

MTHD 1 er13s2
MTHND 1347

MTINT pe1seg
MTRT 1 fe1asa
MTRTN 1453
NOP ¢e1sed
PRUN ra1337
READ gerens
REVIN C@R1265
RTY Ce1334
SP1 ea1314
sSra Ce1321
SPACE o127
TRAK Fn1264
INIT eegreen
wDC 2C1342
LVECF ce12al

WRITE tR12ra
Y22 Cei1276



1503 o401 NOF: JMP .+ 1
« END



SUPPLEMENT TO TC-120

SOFTWARE MANUAL

A 33 word buffer register provides buffering of data
between tape and data channel. Therefore, the channel
has almost 34 character-times in which to respond to

requests by the Controller.

~ TO RUN THE TAPE

To run the tape, the program must select a tape transport
and a command. Most of the commands also require specific-
ation of parity, an initial address to the 15-bit address
counter for data channel access, and the negative of a

word count in two's-complement form.
I/0 TRANSFER INSTRUCTTONS

Five I0T instructions are used. Busy and Done are sensed
or controlled by bits 8 and 9 in all I/0 instructions with
Device Code 22, mnemonic MTA. Interrupt Disable is con-

trolled by interrupt priority mask bit 10. A second tape

system connected to the bus would have Device Code 62.

DOA-, MTA (DATA OUT A, MAGNETIC TAPE)

-19-



_OZ_

of1j1 ; acof1]o F 01i05010

o 1 2 4 5 6 7 g8 9 10 11 12 13 14 15

Bit O -- "O" gpecifies operation is neither arithmetic nor logical.
Bits 1, 2 -- Indicate that this is an "in-out" instruction.

Bits 3, &4 -- Address one of four computer accumulator/index registers.

Bits 5, 6, 7

Bits 8, 9O

Bits 10-15

-- Indicate direction of transfer, select one of three
registers (in this case, the tape command register).

-- Specify action to be performed, such as, clear '"Busy"
and "Done."

-~ Device code.

*Transfer takes place between the accumulator addressed by Bits 3 and 4
and the device that is selected by Bits 10-15.

FIGURE 4-1. INSTRUCTION FORMAT, "IN-OUT'" OPERATION*



-1¢-

LONG DEN- PACK | EVEN
WIN- EDIT |SITY CON=- | PAR~
DOW MODE |SE- TROL | ITY COMMAND UNIT
LECT
0 3 4 5 7 8 9 10 11 12 13 14 15
Bit O -- Selects Long Window
Bit 7 -~ "Q" Selects NRZ '"'1" Selects PE
Bit 8 -- "0'" Selects 8, 8 or 6, 6 Packing "1" Selects 4, 6, 6,
Packing
Bit 9 ~=- "0" Selects 0dd, '"1'" Selects even parity
Bits 10-12 -~ Select the command as follows:
0 = Read 4 = Space Reverse
1 = Rewind 5 = Write
2 = 6 = Write End-of-File
3 = Space Forward 7 = Erase
Bits 13-14-15 -- Selects one of the eight tape units.

Aq psT13Toads uorjouny oyl wioiiad pue umoys Sse I23ST3ax
pueuod ade3 |8yl o3ul GI-6 SITYE OV JO S3U23U0D sSY3l peo]



4.,2.2 DOB-, MTA (DATA OUT B, MAGNETIC TAPE)
0 1 1 AC 9) 1 0 F 0 1 0 0 l 1 { 0 J
0 1 Z 3 4 5 6 7 3 9 10 11 12 13 14 15
Load the contents of AC Bits 1-15 into the address
counter (AC Bit O should be 0), and perform the
function specified by F.
NOTE
If this instruction is given with a '"1" in AC
bit 0, and if the Controller then executes a
Read Command in which the word counter dces not
overflow, the Controller reads the CRC in nine-
track and the LPCC in seven-track at the end of
the record and sends it to the next memory
location specified by the address counter. This
is primarily for maintenance, for the program
to check whether the CRC or LPCC is being gener-
ated properly.
4.2.3 DOC-, MTA (DATA OUT C, MAGNETIC TAPE)
0 1 1 AC 1 1 0 F 0 1 0 0 1 0
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

L.oad the contents of AC Bits 4-15 into the word

counter and perform the function specified by F.

-22-



4,2.4  DIA-, MITA (DATA IN A, MAGNETIC TAPE)
0 1 AC 0 0 1 F 0 1 0 0 1 0
0 1 3 4 5 6 7 8 9 10 11 12 13 14 15
Read the status of the tape system into AC as shown, and perform the
function specified by F.
STATUS WORD FGRMAT
ERROR | DATA|RE- IL- SEE PAR- |END [(END |LOAD |SEE BAD | IDENT.| CORRECY- ODD # | TAPE
FLAG |LATE|WIND-|LEGAL |TABLE|ITY |OF |OF POINT | TABLE |TAPE| STATUS| ED WRITE| CHAR/ | UNIT
ING 4-1 |ERROR| TAPL |FILE 4-1 « PARITY [|LOCK | RECORD| READY
| ERROR
-0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
TABLE 4-1
STATUS TABLE
Bit 4 -- Density Bit 9 =-- 9-Track
7-Track Low Density 0 0
7-Track High Density 1 0
9-Track P.E. 1 1
9-Track NRZ 1 1




A One
In Bit

START (FO0l1) clears Error, Data Late, Parity Error,
End-of-File, and Bad Tape. CLEAR (F10) does the
same, plus Illegal. The remaining flags are supplied
by the addressed transport (which is automatically

Unit O after CLEAR is given).

TABLE 4-2

STATUS DESCRIPTION

INDICATES THAT:

Bit 1, 3, 5, 6, 7, 8, 10, or 14 is "One."
Servicing of data channel is not fast enough.
The addressed transport is now rewinding.

The program gives START in any of the following:

kn

a. The command is Write, Erase, or Write-End-
of-File, and Write Lock is 'One."

b. The command is Space Reverse and Load
Point (Bit 8) is '"One."

c. Busy is zero, but Unit Ready (Bit 153)

is alsoc zero.

The setting of TIllegal prevents the Tape Controller from
going into operation and sets Done, requesting an inter-

rupt if interrupt Disable is clear. The program must

-2 -



TABLE 4-2. STATUS DESCRIPTION (Continued)

A One give Clear before proceeding (Start does not clear
In Bit
Illegal).
4 The addressed transport is set to High Density (0

indicates Low Density).

5 In Read or Write, the Controller meets a data character
the lateral parity of which differs from that speascified
with the command, or has discovered a track with odd
parity in a CRC or LRCC does not set this bit, but
specifying the wrong parity when reading a file mark

does,

6 The addressed tape is beyond the EOT marker., (Reverse

motion clears this bit.)

7 The Controller has written a file mark or has encountered
one in reading or spacing. If there is an error in a file
mark, it is not recognized as such; i.e., the Controller

interprets it as a very short data record.

8 The addressed tape is at Load Point.

9 The addressed transpoert handles 9-track tape (''O"

indicates 7-track).-

-25-



4

TABLE 4-2. STATUS DESCRIPTION {(Continued

A One
In Bit
10 The Controller has encountered either data in a record
gap or a false end-of-record (two or more contiguous
blank characters). Spacing reverse over an unrecognized
file mark also sets Bad Tape.
11 Identification status for phase-encoded tapes if tape
is written in phase-encoded format. This status is
true when first record is read off of Load Point
12 Corrected parity error indicates single dead track error.
Sets parity error (bits) if Write operation. Does not set
parity error if Read operation.
13 The Write-Enable ring is not on the supply reel of
the addressed transport.
14 An odd number of characters were detected while
Reading or Writing.
15 The addressed transport is ready for operation by the

program. This can be an esarly ready for on-the-fly
cperation if this option is selected on the computer

adapter board (see Paragranh 2.5).



4.2,

DIB-, MTA (DATA IN B, MAGNETIC TAPE)

SR

0 1 AC 0 1 1 F 0 1 0 1 0
0 2 3 4 5 6 7 8 S 10 11 13 14 15
Read the present contents of the address counter into
AC bits 1-15, and perform the function specified by F.
Clear AC Bit 0.
4.3 TAPE COMMAXNDS

To perform any opearatiocn, the program must select the tape

unit while giving a command., All commands are initiated

by giving Start (F01l). The two Rewind commands do not act-

ually place the Controller in operation, but for all other

commands, Start clears Done and sets Busy, and at the

termination of the command the Controller clears Busy and

sets Done, requesting an interrupt i1f Interrupt Disable is

clear.

The flow charts that follow this section show the actual

procedures for programming the tape commands properly.

The timing in all cases is dependent upon the transport

speed, tape handling characteristics, and density.
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4.3.1

WRITE (SEE FIGURE 4-2)

The program must specify parity, a (negative) word count,
and an initial address. If Write Lock is 1, Start sets
Illegal and Done, and the Controller does not go into
operation. Otherwise, the Controller makes an immediate
data request for the first word, and it writes the words
it receives via the data channel from the locations
specified by the address counter until either the word
counter overflows or Data Late setsz, at which time the

Controller terminates the record and s

®

ts Done,

WRITE END OF FILE (SEE FIGURE 4-3)

s ~

cify even parity for a 7-track tape

©

The program must sp

odd parity for a 9-track tape, or the Controller wilil
not write a file mark properly. TIf Write Lock is 1,

Start sets Illegal and Done, and the Controller does not

o

go into operation. Otherwise, the Controller erases 2-

.

inches of tape (i.e., it extends the present record gap to

three inches, writes a file mark, and then sets Done).

ERASE

If Write Lock is 1, Start sets Illegal and Done, and the

Ccntroller does not gc into operation. Otherwise, the
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4.3.3

ERASE (Continued)

This command is used primarily to skip sections of tape
on which the program has found it impossible to write
data correctly; i.e., with parity errors or a bad tape

indication,

READ (SEE FIGURE 4-4)

The program must specify parity, a (negative) word count,

and an initial address. The Controller reads a single

record from tape, and sends the data via the data channel

to the locations specified by the address counter until

it encounters the EOR gap or the word counter overflows,
whichever occurs first. Giving a large word count (e.g.
giving zero) ensures that the entire record will be read even
if its length is unknown. If the record contains an odd
number of data characters, the final one is sent to memory

in a separate word right justified. The setting of Data

Late during the record indicates that information has
been lost, but data transfers continue until overflow or
the record ends. After complating the record, the Controller

sets Done.
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4.3.4

4.3.5

4.3.6

READ (Continued)

If the record read is a file mark, its single ''data'
character is sent to memory wia the data channel. The
length of a record of unknown size can be determined
after it is read by giving a DIB to check the contents
of the address counter, which will be one greater than
the address to which the last word in the record was

sent (provided, of course, that the word count was

large enough).
SPACE FORWARD (SEE FIGURE 4-5)

The program should give a (negative) word count equal

to the number of records to be spaced. The Controller
spaces forward over the given number of records unless

it encounters a file mark or the end of tape, in which
case it stops at the mark or at the end cf the record in
which the EOT marker is encountered. To space a file, the

program can simply give a zero word count.
SPACE REVERSE (SEE FIGURE 4-5)

The program should give a (negative) word count equal
to the number of records to be spaced. TIf Load Point

is 1, Start sets Illegal and Done, and the Controller
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4.3.6 SPACE REVERSE (Continued)

does not go into operation. Otherwise, the Controller
spaces reverse over the given number of records, but it
stops the tape automatically upon encountering a file
mark or the Load Point. To space a file, the program

can simply give a zero word count.

4.3.7 REWIND (SEE FIGURE 4-7)

Start does not affect the Controller, but simply initiates
the rewind in the addressed transport and the Contrcller
is free for further use by the program. The addresced
transport rewinds the tape at high speed onto the supply

reel and stops at Load Point.
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Figure 4-2. '"WRITE" Flow Chart
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RETRY
L \TER .
YES
RECORD
+1 ERROR LENGTH
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Flgure L-5, '"'SPACE FORWARD/REVERSE'" Flow Chart



ENTER

ves

YES

SEND SPACE
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‘Flgure 4~6.} ""SPACE FILE FORWARD/REVERSE' Flow Chart
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ENTER 1~

SEND SPACE l
COMMAND
- UNIT & STARTl -

EXIT

Figure 4-7, "REWIND'" Flow Chart
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10-12 DEVICE CODIS #22 OR $#62- - — - - -

ERROR CONTROL

CoNTINUE i
ON ERROR

THHIBIT PRINTOUT. - — -

PRINT I'ATLURE RATE -

7 TRACK PACK MODE s e i i v

BYPASS WRL, B & BOT TESTS -~ - -
PIASH ENCODED -
9 TRACK (OR 1IGH DENSITY 7 TRACK)

9 TRACK

13-15 UNIT NUMBER O TIRU 7

4

TEST/PORMAT

SELICT

e e e b

DIACNOSTIC SWITCH REGISTER CONTROL

DEVICE CODE

10 11
’; |
0 1 1

Z-}l— FOR 22

12

13

TAPE

UNIT
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TC1l20 RELIARILITY 4 172322 CMD REG
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DC220-10 FORMATTER
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C E
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TC130 DIAGNOSTIC 11/34 16 6C003
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24 00000
26 3200 INC RO
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32 520C INC RO
34 1315 3R2=0
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k'
‘i
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REVISIONS

LTR |  DESCRIPTION DATE | APPROVED |
A | RenEase Vzler g2 /00 -
T T _ERT =

TOLERANCED UNLI33
OTHERWIBE 3PELCIFIED
FRACTICNS DEC. ANGLED

westaen seriphepals ™
TUSTIN, CALIFCRNIA

= = =
DIRECTCRY 2ND LOADING PRCCEDCRE
APPROVALS CATE FOR WP MASTER DIAGNQCSTIC TAPE
ERAwN CARTRIDGE
L oo 14-02-8 3 -
CHECK Y LE SIZE |DRAWING NO.
b, |02 31 5 ,
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REVISIONS

LTR |  DESCRIPTION | DATE | APPROVED
MASTER DIAGNOSTIC TAPE CARTRIDGE
Record Program
1 TCl60 DIAGNOSTIC
2 TCl60 RELIABILITY
3 TCLl70 DIAGNOSTIC
4 TCl70 RELIABILITY
5 TC1l8C DIAGNOSTIC
6 TC1l80 RELIABILITY
DEC BOOTSTRAP LOADER
zoc Inst
37000 12737 MOV
2 10000 POWER CLEAR
4 172522 CMD REG
6 12737 MCV
10 160000 (4X)
12 172524 BYTE CNT REG
4 12737 MOV .
16 3 READ
20 172522 CMD REG
22 32737 BIT TEST
24 1 FOR TUR BIT
2% 172520 IN STATUS REG
30 1774 BRANCH Ir NCT RIADY
32 0 HALT
DATA CENERAL BCOTSTRAP LOADING PROCLEDURE
Clear Accumulaters to 0. Lecad first test Dby starting Read
routine. Load succeeding tests by crassing Continue.
' NOVA Read Routine - Load in top 3 locations of memory.
§7022 Coc 1
72022 DCB Z
§1122 CCAS O
63622 SKXPDN
777 JMP-1
74422 DIA 3
63077 HEALT
771 IMP -7
SCALE SIZE  [CRAWING NO.
3&& 66000063

OO NOT SCALE DRAWING
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REVISIONS

LTR L DESCRIPTION f DATE APPROVED
NOVA Read Routine (Cont'd)
Accumulator No. Commands
COMMAND 0 0 = Read
WD CNT 1 1 = Rewind
STRT ADDR (DIRECT) 2 2 = Not Used
STATUS 3 3 = Space Forward
4 = Space Reverse
5 = Write
6 = WEOF
7 = Erase

4. REMOVE THE PROGRAM TAPE FROM THE DRIVE AND INSERT A SCRATCH

TAPE.
% 5 REFER TO THE APPROPRIATE DIAGNCSTIC MANUAL FOR REQUIRED PATCHES
‘ AND FOR OPERATING INSTRUCTICNS.

SCALE SIZE |DRAWING MO.

A 66000058

2O NOT SCALE DRAWING sSHEET 3 OF 3




NOTES

NOVA WRITE-READ/BOOTSTRAP ROUTINE

(Use for program load or troubleshcoting)

LOCATION CONTENTS INSTRUCTIONS
17770 67022 DOC WD CNTR
17771 72022 DOB ADDR REG
17772 61122 DOAS CMD REG
17773 63622 SKP DN
17774 777 JMP - 1
17775 74422 STATUS TO AC3
17776 63077 HLT
17777 771 JMP - 7

(ZERO THE ACCUMULATORS FOR PROGRAM BOCT)

¢

ACH - 50 WRITE CMD
L gBPs9 READ CMD
ACl 177770 WORD COUNT (2'S COMP)
AC?2 17700 DATA BUFEF ADDR
aAacy = STATUS
17700 (Variable) DATA BULF
TO
17710

Press CONTINUE for each record on tape



NOTES

SOFrTWARE PATCHES

FOR CCMPUTERS WITHCUT PANEL SWITCH REGISTER

DIAGNOSTIC PATCHES

LOCATION WAS SHOULD BE
3175 74477 34303 (LDA, 3)
303 {not used) Parameters*®

*Set parameters as chown in diagnostic
cperating instructions. Example: 1320
for 9 track, NRZI, Unit @, Device Ccde

22; 1720 changes mode to PE.

Changes mode from NRZI to PE

LOCATION WAS SHOULD BE

2041 60477 20241

(read SW) (LDA, 4 PKXFLG (=100 000)



LOAD PROGRAM FOR NOYA BOOTSTRAP LCADER PAPER TAPE (24K CPU)

57757 126440
60 63612
6l /77
62 60512
63 127100
ok 127100
065 107003
66 /72
6/ 1400
70 60112
/1 4766
/2 4AL0Z
/3 4764

Put Nova Binary loacder in Reader.
Start at location 57770
but TC-120/170 Diagnostic Paper Tape in Reader.

Start at location 57777 with switch "2" on.

WU b W
. . . . .

Set Console Switcha2s to desired starting address (400).



NOVA WRITE ROUTINE

(Variable Delav/Reset)

Location Contents Instructions
17770 67022 DOC WD CNTR
17771 72022 DOB ADDR CNTR
17772 61122 DOAS CMD REG
17773 54377 ST. AC3 @ 377
17774 10377 INC 377 SK7Z
17775 777 JMP - 1
17776 62677 I/0 RST
17777 771 LOOP
ace 000050 CMD
AC1 177770 WD CNT
AC?2 17700 DATA BUFF ADDR
AC3 (Variable) DELAY CONSTANT
17700 (Variable) DATA BUFF

TO

17710



i

RIS

NOVA WRITE ROUTINE

T i’:‘ N
NN

(With Variable Delay)

Location Contents Instructions
17770 67022 DOC WD CNTR
17771 72022 DOB ADDR CNTR
17772 61122 DOAS CMD REG
17773 63622 SKPDN

17774 777 JMp - 1

17775 54377 ST. AC3 @ 377
17776 10377 INC 377 SK2Z
17777 777 JMP - 1

17710 770 LOOP
ACO 000050 CMD
AC1 177770 WD CNT
AC?2 17700 DATA BUFE ADDR
AC3 (Variable) DELAY CONSTANT
17700 (Variable) DATA BUFF

TO

17710



NOTES

RELIABILITY PROGRAM

DEVICE CODE - This program normally operates with device

code 22. If you must cperate the program with device code

62, modify the 58 locations identified "MTA" listed on page

63.



CHANGE DESCRIPTION

DIAGNOSTIC PATCHES

NOTES

Enter the following changes when runcing the TC-120 Diagnostics
(Paper Tape, Diagnostic, PN 120009)
(Paper Tape, Reliability, PN 120010)

FUNCTIONAL DIAGNOSTIC

Location_
73
216
453

3278

RELIABILITY PROGRAM

Location

1021
1207

Was Should Be Description
1 2 Timer, Real Time Clock
0 177220 TTY Speed

5242 420 or 406 Mapped Processor

14216 401 TTY Speed

Was Should Be Description

101010 401 Error Trap (Nova 3)

101010 401 Error Trap (Nova 3)



PRODUCT
INFOCRMATION BULLETIN

*‘NL_,:«ISER
! 12005
a‘ ' AE { | SFEECSTIVE DATEZ | REFZRINCI 220 =
PRCOUCT l | 1
LINE - - - i p - '
Tape Controllar TC-120/128 ! 5-70-78 i 349
SEFZCTIVITY
DISPOSITICN
X IMPRCVEMENT Diagnostic tape 120C09 (no revision) requires this
7 RETARQFIT CN FAILURE

T RECCMMEND MANDATORY change when using T 1000

T INFORMATICN ONLY

This program must be manually altersd for operaticn of the diagnostic wich a Pertzc

T 100C tape drive. After loading diagnostic program tape 120009, and before =xecuti

| the program, one lccaticn must be altersd as shown Selow:

w
Q.
w
(¢

Location Was houl

300577 $06126 JSR £00L30 JMP

SHOULD ACCITIONAL INFCRMATICN 38 REQUIRED - CONTACT

'WESTESRN PERIPHERALS, INC.

11C0 CLALUCINA PLACE

ANAHZIM, CALIF, 228C3

PHONE: (714} 391-37C0

ATTN: MANAGER, FIELD SERVICE

“h

0
W
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NOTES



