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1BM Compatible Tape on PDP 8I

Introduction

The 9-level, IBM compatible tape transports connected to the Lick Observatory
PDP 8 computers can be controlled using commands in the Lick FOCAL language. These
commands allow reading or writing of single records of up to 576 IBM computer words
(four 8-bit bytes per word, binary coded). The PDP 8 uses two 12-bit words per IBM
32-bit word, ignoring the most significant byte of each IBM word (+ or - signs are
handled properly for integer data of absolute value less than 222 - 1.

Data is written as "records" or "blocks", at a density of 800 8-bit bytes per
inch, up to %éig bytes per record. Records are separated by a "record gap" of 0.6"
or longer of erased tape. "Tape marks' or “End of File'" marks are followed by about
3.5" of erased tape. In order to locate a particular record on a tape, one must
count records from the beginning of tape, or one may count "End of File" marks and
then count records within a particular file.

When writing tape, a ''read after write" error test is made. If an error is
detected, the tape will backspace over the bad record, erase 5" of tape and try
again on the next segment of tape. The IBM format allows gaps of any length
greater than 0.6", so that large segments of bad tape can be safely skipped over
by the writing program,

The instructions available are as follows:

X NAME(I) * enable IBM tape routines.

SET D = FWRIT(B,W,N,P,Q) copy N double precision words from DISC to
IBM tape. Automatically rewrites any bad
record. (D becomes equal to the number of
bad segments found.)

*See X NAME( } and X WHAT({ ) dinstructions to determine I for a particular system

tape,




€

First disc block

First disc word

Number of IBM words (512 if N = 0)

Single Precision.

Use 3 byte format on IMB tape
//)r““_ﬂ——M~——Byp&SS disc transfer

SET D = FREAD(B,W,N,P,S3,Q) Copy N double precision words from IBM tape
to the disc. If an unreadable record is
found, an attempt to read it is made, and
D is set negative. Read 3 byte for S3,
ignore disc for Q = 1.

The data Fbrmat assumes that N 12-bit lower precision words on the disc, starting
at Block B, word W is followed immediately by N upper precision words. This is

the format used for the image tube scanner. This also allows for easy treatment

of single precision data. If P is non-zero, only N single precision words will be
transferred from or to the disc., Each IBM word uses four 8-bit bytes. The PDP 8
data can use 3 bytes, with the unused byte being filled with 1 or 0 according to
whether the data word is negative or positive. If 83 is non-zero, a 3 byte instead

of a 4 byte format is read from tape.

SET D = FADV(N,J) Advance N records, stop after passing a file
mark if J = 0,

SET D = FBAK(N,J) Space back N records. If J = 0, stop at
first file mark and space forward over it.

X IBME(O) Erase about 4 feet of tape.

SET D = FiBM[M) D is set equal to the tape status, (masked by
M unless M = 0),

X EQF(0) Write an end of file mark.

X RWND(O0) Rewind up to beginning of tape ("BOT")
The teletype will type “EOF" each time a
file mark passes the read head,

X HUNT (0) Move forward till double EOF is found and
pass them.

*SET D =FIBMR(B,W,N,P,S3,Q) uses successive disk words as Hi and Lo

*SET D =FIBMW(B,W,N,P,Q) part of IBM tape words

*Special format for Automatic Measuring Engine
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TYPICAL OPERATING PROGRAMS —~ IBM TAPE

A, Copy 200 words from the DISK to IBM tape; starting from word 3, block 8
on the disk.

1.1 X RWND (0); C -~ start at beginning of tape

1.2 X IBME (0); C - erase first 4 feet

1.3 X WRIT (8,3,200,1)
B. Copy Scan 13 from Dectape to IBM tape

1.1 X RWND (0)

1.2 X IBME (0)

l.é Set SC = 13; X pUT (1,0,5C)

1.4 X WRIT (1,0,0,1); Put 512 word ID record on tape (single precision)

1.5 For J =0,7; D O 2

2.1 X MGET (SC*8+J)
2.2 X SAV (1); C - save on Disc as Record 1
2.3 X WRIT (8); C - store 512 channels on tape
C - record 1 start at block 8
C. Copy 150 blocks of microphotometer data from DEC tape to IBM tape
1.1 X MTAK (1,10,150)
1.2 X RWND (0)
1.3 X IBME (0)
1.4 F J =1,3,148; X WRIT (J,0,387,1); C — 3 blocks = 387 words

1.5 X EOF (0)
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B3l.01
B1.02
?l.03

A1 .04
.36
@1 .a7
Bl .38
Al =09
Al 10
@130
Al .40
Al «45
Al .50
21 .60
A1.65
2170
Al « 80
P1.+82
A1 84
f1.99

A2+10
72+20
72 « 9

@301
G3+10
A3 .90

D431
Bheld
B4+ 20
3490
*

G-

IBM COPIER-PROG 47-L.B+R. (USES PROG.46~-1 SPACE TOO)

COPIES 18 4096 WORD SCANS FROM DECTAPE TO IBM TAPE

c-
C~

tos B -4 D-ﬂ>¢N:KC)ﬁ:&ClX:K)ﬁO'ﬂ—ix

C-
F
R

WRITES 9 512 WORD RECORDS PER SCAN-

FIRST RECORD HOLDS 64 WORDS OF SCAN NO«.THEN 64 WORDS I+D.
NAMEC@)

!“"DATA ON. TAPE 7-~IBM TAPE WRITE ENABLED",1!"FIRST I°'LL SKIM TH®
K=1,1443X MTAK(K,K*8-1,157)3C~SKIM OFF ID DATA

NAMECO98):C~IN PROG.46~1 SPACE
RWND(@);C-START AT FRONT OF TAPE
IBMECB)3C-ERASE 4 FT. OF TAPE

PUTN(183,3,0,1024);C-PRECLEAR 1D BUFFER
SC=0,173D0 2:C-18 SCANS PER DECTAPE

EQF(@);3;X EOF(0)C-ALLOW CONTINUED DATA WRITING LATER.
RWNDC(D)

MGETC1,3.7)

I"ALL DONE"

PUTN(180-0,5C»64)3D0 3:;X WRIT(180)5C=SAVE 512 WORD ID. RECORD

K=0s73X MGET(K+SC*8,0:7)3%X SAV(26I3X WRIT(20%8)

PUT 64 WORD ID IN SECOND 64 WORDS OF BLOCK 188
R=0,73D0 4

C-GET AN 8 WORD SEGMENT OF ID. CODE

¥
F
R

Ne@s735 WINI=FTAK(SC*8+R+1,N+121)
N=0,73X PUT(18B0,64+N+R*x8>WIN))




ERROR DETECTION AND PREVENTION

Occasionally, dust or bad pileces of tape will cause writing errors. Most
of these are automatically detected, erased and rewritten a few inches down
the tape by the "X WRIT ( " command., However, some errors will not be
detected, or may be so marginal as to test okay and later produce read errors.
The FOCAL “SET D = F WRIT ( " command places the error count in D. IE
D> 0, it indicates that a bad section of tape has been erased with a
(probably) good record following it. For maximum security, one should back
over the record and read it, checking for any read error. This is because
bad sections of tape ére sometimes followed by marginally bad sections.

Since IBM tape has no addressing ability, records are jdentified by their
sequence on the tape or by their content. Dust or bad tape can sometimes
cause the computer to lose the record count. Thus it is wise to include some
jdentifying codes on at least some of the data records. Scanner data will

usually be stored as one LD record, followed by &4 data records.

N.B. It is the responsibility of FOCAL and FORTRAN programmers to choose
gsuitable error handling procedures.

It is the responsibility of the user or operator to be sure that damaged
tapes are rejected and that the tape, transport, and especially the tape

capstan and head are clean.
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IBM 360 TAPE READING PROGRAM

The following JCL and FORTRAN statements will read 512-word records,
written by the PDP-8. The ﬂ:BECL and BLK:ﬁIZE are chosen to be the

byte count + 4 and byte count -+ 8 respectively. The IBM 360 computer

apparently will not accept single READ statements that implicitly or

explicitly ask for more words than exist in a single record.

//TAPE JOB (4 ,ROBINSON,MSGLEVEL=1 READ DEC TAPES.
*#HXMESSAGE MOUNT LICK TAPE.

***MESSAGE PLEASE' RETURN TAPE WITH CARD DECK. Redekkkkddokdkkk
//AB EXEC WATFIV

//GO.FTO8F001 DD UNIT=2400,

//  LABEL=(,KL,,IN),

// DISP=0LD,

//  VOL=SER=LICK,

//  DSNAME=LICK,

!/ DCB=(RECFM=VS,LRECL=2052,BLKSIZE=2056)

//GO.SYSIN DD *

//

$JOB NAME,KP=29,RUN=FREE
DIMENSTON 1.(2048)
READ(8) (I (xy, K=1,512)
READ(8) (I (X), K=513,1024)
READ(8) (I (K), K=1025,1536) Read 4 records;
READ(8) (I (¥K), K=1537,2048) . 512 words each.
WRITE(6,12) (I(K), K=1,2048)
i2 FORMAT (1X, 1618)
STOP
END

$ENTRY
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PRINTING ITS DATA LABELS ON THE IBM 360

The label information contained on Image Tube Scanner data tapes (both raw data
tapes and SDRS reduced data tapes) is in a combination of integer format and packed
ASCII format (two characters per word). See Appendix A of the S5DRS Manuall for more
details.

A FORTRAN FUNCTION named LETTER is available for converting between Tom's Packed
ASCIT and EBCDIC in A2 format. The deck may be obtained from Lloyd Robinson. The
function is used as in the following statement:

11 = LETTER(IZ,ID)

12 = single precision (4 byte) integer containing unconverted characters.

]

Il single precision integer to recelve converted characters (I1 can be the same
variable name as 12).
ID = single precision integer to indicate direction of conversion:

ID = 0 to translate ASCII to EBCDIC.

iD = 1 to translate EBCDIC to ASCIL.

This function contains tables which occupy 250 words (1000 bytes) of 360 core., A
listing of the functilon and a.sample program are attached.

The integer data stored in the tape iagbels has for some variables a range 0 to
+4095, while for other variables the range is -2047 to +2047. Variables with a range
0 » 4095 can be read off the magnetic tape as single precision FORTRAN integers and
will be in the correct format. Variébles which can be either positive or negative,
on the other hand, require some further conversion. Negative numbers are stored in
"two's complement” arithmetic in which the code for -1 is the same as for +4093,

-2 = +4094, etc. The numbers read off the tape will appear to FORTRAN to be always

positive, but variables of the type which can go negative are easily converted to

their correct single precision FORTRAN integer values by the following algorithm:
INTGER = INPUT - 4096%(INPUT/2048)

This algorithm should not be applied to variables for which the full range 0 & 4095

ofApositive”numbers”is.required (i.e., Grating Setting, Dwell Time, Slit Code, etc.).

lBaldWin, J.A. (1973) Scanner Data Reduction System, Lick Observatory Technical
Reports No. 2. : '

7
i
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G LEVEL 21 ~© LETTER (?%53 DATE = 73108 13/47/16
‘ TN

FPUNCTION LETTER(C,D)

"E‘—§fhﬁﬁﬁhﬁmFﬁhCTIbh'Fdﬁ*Tﬁﬁﬁﬁiﬁifﬁﬁ‘ﬁﬁ@ﬂEﬁﬁmTEHTE—ﬁﬁéKED ASCII
C AND EBCDIC PACKED IN A2 FORMAT.

'+E—ﬂ5§_”FbﬁWK$EII'TD“EECEIET_Déﬁﬁﬁﬁﬁﬂﬁﬁfﬁif—ﬁb ASCII.
INTEGER LETTER,A1,A2,A3,EBC2,EBC3,EBCTBL (64) ,C,ASCTBL(186)

ﬁnkaEBCTBL/TZH:W@E;T@H:?QS;WQG;TQTITQH}1§9;2007§b1:20§]216:§T1,
1 212,213,21u,215,216,217,226,227,228,229,230,231,232,233,77,111,

363 517,711, 64,90,127,123,91,108,80,125,77,93,92,78,107,96,73,97,
3 2“9;2%1:2“2-2“3;255i2£§32“6a2“7L§P§;232a123-9“v76c136-1191115M“
AT R ASCTBL/32,10%63,46,60,40,43,63,38,9%63,33,36,42,41,59,63, 45,
e u7,9*63,ua,37,63,62,11*63,58,35,0,39,61,3“,65*63,1,2,3,&,5,6,7,8,

e L.

*-M“——”f*§77¥63;10;TT:TZ:T?:?H:TBTW@:T?:WBTS?B371@72UfﬁTT?Z:?S:?ﬂT?ST?E,
3 6%63,48,49,50,51,52,53,54,55,56,357/ ‘

iF (p)100,100,200
C ~——==ASCII TQ EBCPIC——--

T C UNPACK ASCII
100 A1 = € - (C/4096) *409

“A2=a1/64
A3 = A1 - A2%64

C CONVERT TO EBCDIC
EBC2 = EBCTBL (A2+1)

EBC3 = EBCTBL(A3+1)
C PACK UP THE EBCDIC -

“TLETTER = BBC3*65536
iF (EBC2-128) 120,120,125

720 LETTER = LETTER ¢+ BBC2*16777276

RETURN
TTT425 LETTER = LETTER +.(EBC2—128)*16777216.—,2fETE§§§E?
- - RETURN N
C —-—=EBCDIC TO ASCIL===—
¢ UNPACK EBCDIC » _ g

2007 1IF (C) 230,210,210
210 EBC2 = C/16777216 i

EBC3 =_(C-EB&2*16777216)/65536
GO TO 250

530 C = € < 2147483647
EBC2 = C/16777216

EBC3 = (C-EBC2*¥16777216) /65536
EBC2 = EBC2 + 128

C CONVERT TO ASCII
'C PACK UP ASCIIL

250 IF (Eﬁf?fﬁT?Eﬁfﬁﬁ:EBC?.GTT?ﬁ?T_ﬁBC2=100
LETTER = 64%*ASCTBL(EBC2-63)

iF (Eﬁﬁ?fff:KFTBFTE@C3T§TT?U§) EBC3=T00
LETTER = LETTER + ASCTBL(EBC3-63)

RETURN
END
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0013

300 FORBAT(1H1,2015,/,2015)
END '

FORTRAN IV G LEVEL 21 MALN DATE = 73108

0001 INTEGER C (40)

0002 READ (5, 100) C
0003 DO 20 1I=1,40
0004 20 C(I)=LETTER(C(I).,1)
0005 WRITE (6,300) €

0006 DO 40 I=1,40

0007 40 C(1)=LETTER(C(I) ,0)

0008 WRITE (6,200) C
0009 __STOP

0010 100" FORMAT (40A2)

0011 200 FORMAT (1H ,40A2)

0012




IBM TAPE PROGRAM

The IBM handler program is somewhat different for AME data than for Image
Scanner data. The scanner produces blocks of 512 lower precision words, then
512 upper precision words. When writing tape, these are rearranged in core to
have each upper precision word followed by its own lower precision word. Data
for the AME is already arranged in proper sequence, and no rearranging is
necessary.

Scanner Commands

READ WRIT

AME Commands
TBMR IBMW

All others are the same.



Accumulator
Bit
0

o o ~1 &N U1 &S R

=t
o
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IBM TAPE = Machine Language Control Codes

10T

6701 START the function in command register

6702 STOP

6703 LOAD command register from accumulator

6704 READ status register to accumulator

6705 SKIP if wait flag is true

6706 SKIP. if tape mark flag is true

6707 SKIP if encoder flag is true

STATUS WORD MEANING
Command wWord

Recorg?gign byte(gll 1s for -ve) End of tape
IBM format® Tape ready
Erase File protect
Forward Rewinding
Reverse Beginning of tape
Rewind Write status
Read Gap detected
Write Read error

3 byte format

Tape transport on line

Stop when gap detected

Write a tape mark

Switch transport to 688 line

*When writing mag tape to be read as nunformatted!" data by the IBM 360 system, a

special 8 byte code must precede each record on the tape. This code tells the 360

system how many bytes are in the record and what kind of record it is.

Writing these bytes created problems, since the PDP8 normally writes only 3 byteS

of each 4 byte word, allowing the hardware to £ill in the top byte with a plus or

minus sign. In the programs listed here, the "3 byte" made is used to write the

first 12 bytes, which include the 8 bytes of preamble, plus the first data word.

The hardware then switches to normal 4 byte mode, controlled by the "IBM Format",

bit 1 in the command word.

Coding to accomplish this sequence is located at

lacation 6422, Page 18, and 6660, Page 22.



>

The special byte contents are as follows:

1,2 Record length(byte count +8)
3,4 Zero
5,6 Record length(byte count +4)

7,8 Zero - describes the record as a "single'" record




L
/

7
/ICON"CONSTANTS FOR IDM TAPE

ALIST

/
IBSTAR=67E1
IRGTOP=067U2
IBSET=67TH3
IBSTAT=6704
SKWAIT=6T785
SHFILE=6T006
SKNCOD=6T07
/

RUFR=14 /AUTO LINDEX

COUNTR=ARGLHA

STASAV=ARGS

MERCNT=ARGI OH

/s
MUDBARL=6177
BAKI=6176
MUFORL=6175
/

WAl T2=637T
GAPWTR2=6376
NFSETa=6375
BOTRSE=637T4
7/

VAT T3=6577
GARVT3=657T6
REFSET3=6575
MUBAK3=6574
MUFOR3=6573
/

YLIST

PAUSE

e
Y

Scanner- /’//c.m/ﬂ}w?‘fbmt

Gowa-6173 TOBMI
Laso~6363 JTBMI
Luoo - 6566 T BM3
bboo -~ 6205 TBMY
booa- 63285 REYMT

x x REVM (BLWI, N B2, W2) reverses

Entries From FOCHL

KBd
JSTATUS TO AC +
b
/SKIP TESTS
&
28
1/
217
see [fase .
7" o
1 5 i
15" ) o~
12 Pointevs ?j
2y hoaded 7g
v Fhert ]
’a 77
[
2!
2-f
'3
RS

CORE MAEFS

AME Seapney
TRMR REH#D
BAA
A pv .

QUK?A?EQ
YAy VLN i T

£ E
ST MLy

f‘f‘ ‘:2 'f ‘;\ /’ ‘?/

“ i
e

6 Ao
G B0
6600

Gosr- 6073

A M E

TrEME
6382 T BMEB
- 8858 IBMC
i P78 JTEMD

%Aﬁ prder

Y] |
o/ ‘fv{m 7# ""*?-‘f} werd S oh DISC capying From

51 wl--

Y

B2 Wz -,



v

cPALY

HOUT~5: 18Ml

HIN-5:
*
£0PT-T

ARG1

GRACN

DFEICHE

@35
HR3G

aral
ATaR

BT35
PDI30

6377
657

6374

GE AR
6343
G a4
645
EANG
ana
65
A5l
HRH2
6A53
6H54

e e

£ B P ) .
& \ef’i" € e \f &y g (® f’}:.,ff
A

o
Rl o I
Fuh S n
- ]

DN, 53 TC0ONsSe IB®]

@58

6175
6lel

GLAG
61543

364
22na

@435

Bebo

GRaAR

6 A2

S alel

ADRG
4z67
6704
A3e0
650
58264
44022
1796
(3 e46
1411
1685

ot A

/CONG
YLIST
PAUSE/
y
JICON-CONSTANTS FOR IRM TAPE
KLIST
PAUSK/S
/
JIT] ~WAL T, STATIS » DELAYS
v READ OR WRITE(B,UsN.1) N WORDS STARTING AT DISC BLOCK B
JUORD We DOUBLE PRECISION I L IS 2RO .
,o D=FIBM(M) GLUES STATUS,MASKED nY M. UNLESS #=9a
sv IAME(A) ERASES 4 FEET OF TaPk.
JEACH NPERATION STARTS BY TESTING VALT, THEN 36 MSEL DELAY.
% WONT(@)-LDOKS FOR DOURLE END OF FILES
/
wKBL T
STATUS
ERASTM
HHBL+TS
EEWINDG
HUNT
FFNKRBL+T5
364 ZRWND
Q004 JHUNT
«FNKDBL+ 71
435 /181
655 /1 Bk
/
AWALTE
WAL
£WUATTA
WATT
*ROTES2
BOTESY
/
xGRAD
/
WATT.W /TEST WALT FLAG
JMS DELY36
LINTESs IBSTAT
AND P19
sNn CLA
JME ONLINE
JMs I MIESAGH
TEXT /0F
.
L1
N

rl

1

P



656
6857

60 67
a6l
6A6A
G663
67 64
565
EA66

6AGT
oATH
671
aNT2
6373
674
675

64T 6
a37T7
6l1aG
6141
6lae
6183
6164

6ra5
6196
61879
6110
6ptll

6112
6113
glla
alls
6116

6117
61249

6121
6122
6123
6l R
6125
6126
6Ly
6136
6131
6132
6133
6134
6135
6136

6137

BTG
5244

oy
#3177
THESE
5266
G7A5
Hoede
B2 64

DG
dnle
1671
2016
Hetl
1364
566

Aanag
1877
3317
4267
201
5381

5676

NAGG
6T
ARG
3n5sl
152
TASE
5795
351
3051
576B5

BaRHE
Aia1w

GAEE
{4242
SWATE
TRE6
TTE0
55372
1337
6783
679l
7269
4276
6T7H2
AT776
5721

397

SECOND
LINTES

JME

JUP
/
ONLINE, IBSTAT

ANTD PABS

SNA GLA

JMiP O LINE
TRY s SKWATT

JwP I walT

JHP TRY
/
DELY 36,0

ncA 16

Tan 1 .

152 16

JHP e -d

CLA CLL

Jep 1 DELY36
/
SECOND,

TAD MLAO

DCcA 17

JMS LDELY36

L1542 17

JMP e =2

JMP I SECOND

/
/
STATUS»Y
IBSTAT
G
DeA
TAab
5NA
JMp I STATUS
AND ARGE

DNCA ARGE

JMpP I STATUS

ARGE
ARG3

/
/
PAAG, AN G
Ple,10
4
ERASTIM, O
JMS WALT
TBSTAT
HTL
SMA CLA
Jup I KILALL
TAD ERASER
IBSET
InGSTAR
GLA
Jrs SECOND
IRSTOP
JMS 1 DAKL
JMP 1 ERASIM
/

ERASER. 6307
v

/0LL BITS ARE

JRWWINDING

/'WALT FLAG OFF.

/36 HMSED
ZCCUNTER
/4.5 MICROSEC . DELAY

DELAY

/2 SECOND DELAY

COMPLEMENTED IN HARDBARE.

JMASK STATUS WITH ARGA

/URITE PROTECTED.

JMOVE BACK PAST GAY MARK.

/HMOVE, FORWARD ERASING.



ol 4an
614l
6142
6143
alad
6145
Gla6

al4aq

6150
6151
/152
6153
6154
6155
6156
6l L7

6160
6l 6l

6l 62
6163
61 64
6160
6166
Gl &7
)G
6171
617e
6173

aanag
H240
134%
6133
6701
1300
59406

TeTd

ABad
405
676
5351
4775
67AH G
5351
5759

7373
A2680

GO
6704
36l
7640
5768
1360
673
67a1
T30
5363

REWIND,®
JMS WALT
TAD CRIEWND
IBSET
IB5TAR
{LA CLL
JuP I REWIND
/
CREWND, 7677
/
HUNT 9

SEARCH, JMS I MVFORI ZMOVE PAST

SPASSELDNSOYS RECORDS-N0O FILE
i S /'? gt / i Ot o Y Goowdon

SHFEILE
JHP HEARCH
Jes I MUFOR]
BHIFILE
JdMP SEARCH
JMP T HUNT
7
CMOVEF, 7373
PaBn, 200
/
ROTEST,H
BTEST>IBSTAT
AND P2ad
524 QLA
J¥P I BOTEST
TAD CMOVER
IBSET
IBSTAR
Cia CLL
JHP BYEST

/NOT A DOUPLE FILE

/5TOP FOR A GAP

ATh FOR BOT

L'}

L

AEOVE OFF BeOeTe

1 RECOHD

ENLDe




IN—S:CONA;S:ICON,SQEBMB

e
e

kOPT-T

anrGl BH5E %

/CONG

HLIST

PAGSE/

/

/1CON-CONSTANTS FOR 1BM TaPk

RLIST

PAUSE/

/

/IBMe--READ 1TEM

FSET DﬁKREAD(BJW:N:P:SS:Q).D “VE IF TAPE BERROR PERSISTS,BUT
JREFADS ANYWAY! P OFOR SINGLE PRECISION, 33 FOR ARY TR, A=N0DISK
/5 DﬁFBAKCN:J)-FADVCN,J)-MOUES N RECORDSa 3 PAST EOF IF J NOTE
/D 16 13AD RECORD COUNT. :

/
#HMVBAIKL
6177 6266 MUBAKRE
#MUBAKS
6574 6266 MUBAKR
FMYFORL
6175 6344 MUFORG
FMUFOR3
6573 6344 MUFORC
/

2UDBLTE6
Feos 6200 IBREAD
Ape7 6337 MOVBAK
ge3n 6306 MOVIOR
HFNHBL+ 60

ge3e  REla 2414 /READ
G733 3523 3523 /BAK
3734 3466 34066 /DY
/
* HEHH

Gane @anonog IBREAD., Y

5201 1263 THNEXT,TAD M3

came 3264 DCA ERRCNT

6RU3 5205 JwP THY1

6284 42066 TRYREDs SMS MUBAKR
eRds  4TTd TRY1l.JMS I WAITZ

6RHe  ATT4 JMS 1 BOTESZ /MOVE OFF BOT

eeg7 1361 TAD P2 JOFFSET FOR 15T 24 BYTES I8 4 BYTE
6210 4795 JMS 1 BEFEETE

6211 1856 TAan ARGY

gaie 7650 sya CLA

a213 13062 TAD P18 /4 NYTE MODRE

6214 1265 Tap CREAD /5TOP ON CGAP

6215 6793 IRSET

6216 6701 IBSTAR

6217 7390 oA CLb

enen 47716 JMS 1 GAPUTZ /unalT FOR GAP

fad



(RID
63l
nea2
6233
HR34
HE35H
HR36
RN
GRa0
nedl
A24a2
G243
6RA44
en4ab
6246
eo4at
6259

6251
62562
6053
a2h4a
6255
6856
Yt
6o 60
6261

o ba

62 A3
6264
665

62066
6267
6275
6271
6272
a273
62774
6275
6276
6277
6309
6331
a382
€363

G304
6305

63636
(307

1064
TIA6
5226
2264
50204
6706
5232
30 66
5245
26 60
1857
1644
5245
4715
sHL4
4251
49775
1955
76549
4251
1366
3954
3951
5 6H0

ARNBGD
1414
3851
4580
3452
3653
aELa
261
5252
5651

TIN5
ABHD
7323

Ao
4777
1385
6703
6T7a1
T340
4776
6796
5666
aqri
1853
7650
A344
5660

@346
7573

BEpnG
1356

TAD
504
JMP
I52
JMI2

5TALAV
CLA

DATSAV
ERRONT
TRYRED

DATSAV, SKIILE

NOFILE, 154

LOWSAV. 137
NEXLOW, JMS PUTLT

JMS T DrseTa
TAD ARGE

SNA CLA

JMS PUTIT

REXIT,TAD STASAV

DCA AHGL

DCA ARGRE

Juvp T IBRREAD

/

JyMP NOFILE
nCa STASAY
JMP REXIT

TAD ARGH

SZA CLA

JMP REXET
JMs 1 RFSET2

STHSAV

BUFR

(/6

/NDO READ ERROB

/9 FOR FILE END

/a4ie e FOR NORMAL DREAD

/N0 DISC XPER

/DOUBLE PRECISION-HIGH PART

PUTIT.0 /¥FER DATA TO DISKE

PUSH,TAD I

/

DCA
JHS
nca
JRITAY
152

ARG2

I PHTHRA
ARG
ARGA
BUFR

154 COUNTR
Jrp PUSH

Jyp T PUTLT

M3s -3
RRECNT @
CREAD. 7323

/

MUBAKXR. @

BEAIT>JMS

/

Jms 1 WALITE
TAD BMOVGS
IBSET

IBsTAR

cLa CLL

Jms 1 GAPHET=
SKFILE
Jup 1 #MUBAER
TAD
SNA CLA

JMS MUFORG
JMP 1 MUBAKR

ARG4

B AT S A0
DMOUGES» 7573

7

MOUFOR,

TAD FORWRD

BUFR

I UAITE J1ILE

/USE SUCCESIVE DISK WORDS

/DOUBLE PHECISION

/READ FWRD, STOP ON GAP. 7333 FOR 4 BYTE.
/MOVE RBACK ONE RECORD.

/STOP ON GAP

/NG READ REAL GAP

MARY FOUND MOVING BACH

/AR CA=
/MOVE UP

TO BACK OVER FILE ENDe
PAST FILE MARK

/510Pp ON GAP

/MOVE ARG3 RECORDS




D,

6313 3355  SETMOV,DCA DIRECD

6311 3817 DCA MERCONT
6312 1852 TAD ARGS
6313 7450 5NA
G3l4 5746 JUi? 1 MOUFOR  /IGNORE ADV(D)
6315 T84] CLA
6316 3852 DCA ARG3
6317 4755 FMOVE,JMS I BIREC /CAN DBE MUFORG,MUBAKE
6A20 ATO6 SHFILE
g2l 7410 SHKP
6322 5333 JMP FILEND /WILE FOUND
6223 1{eB  GDON,TAD STASAV
6324 TTLO SPA CLA
6385 2617 I57Z MERCNT ZCOUNT BAD RECORDS
6356 2852 154 ARG3
6327 531Y JuP FMOVE
63300 1817  EXIT,TAD MERCNT
6331 39561 DCA ARGR
6332 L7606 JMP 1 MOVFOR
6333 1453 FILEND. TAD ARGA
6334 7650 SNA CLa
6335 5334 JMP ERIT
6336 5323 JMP GOON
/
6337 A98%  MOUBAK-Y
6340 1337 TAD MOVBAK
6341 3366 nca MOVIOR
6342 1357 TAD BACKWD
6343 5319 JYP SETHMOV
/
6344 2300  MUFORC,® /FORWARD 1 RECORD
6345 4vTd JMs 1 wAlTa
e3a6e 4774 JMS 1 BOTES2  /MOVE OFF BOT
6347 1363 Tan CHMOVEF
6350 6743 IBSET
5351 6701 IBSTAR
6352 73040 LA CLL
6353 4116 JMs T GAPWT2
6354 5744 Jue 1T mUPOoRGC
/

6355 064850 DIREC.H
6356 6344 FORWRD, MVFORO
6359 6266 BACKWD,MVBARR
/
6368 GR4n  PPAW. 40
6361 PRE@E PaE.28
A362 WOl PlE,10
6363 7373 CMOURF, 7373 /5TOP FOR GAP




.PALP
F#DUT-53 I1BMA

$IN“53CON@:SSICON35313M3

]2

e
R
IS
A
24

anél alaRell

/CONG

KLIST
PAUSE/
/
/1CON-CONSTANTS FORE 1RM TAPE
XLIST
PAUSE/
/
/IBM3-WURITE TAPE
/o D=FURLT(BsWsN,P,Q0)ERASED SECGMENT COUNT=D
/B FIRST BLOCK,® FIRST WORD,O-TCGNORE DISC.P-SINGLE PRECISION
Vé
FRAKI

6176 6555 BAK
/
=KL +73

@e33 64Bn BWRITE

Goas 6526 ENFILE
HFNKBI+73

aT37 Be34 634 JURIT
g7a0 G196 1176 JEOF
/
* AR
cand  PPBE  BWRITE:®
6A1 3017 DCA MERCHT
6ABE  AB36 JiS WRTEST /WRITE PROTECT TEST.
capa 4775 WRITEO,JMS I BFSET3
caBa 1856 TAD ARGT
LGB TEAD SZA CLA
6aB G 5222 JMP NOWGO /1GNORE DISC FOR Q!
G4GT 2014 157 BUFR
A1l A314 JMS GETIT JYFER LOW ORDER FROM DISE
6all  AT15 JMS 1 BFSET3  /NOW ERASE HI ORDER
6412 3414 CLER.DCA 1 BUFR
6413 2Bl4 157 BUFR /DOUBLE WORD
eald 2061 157 COUNTR
GalS 5212 JuP CLER
616 ATT5 JiM5 I BFSETS
a1 1855 TAD ARGG
64ce 1650 SNA CLA
eanl 4314 JMS GETIT /1 ORDER
pase 1713 NOWGO,TAD 1 WAD7 - /FIRST DATA WORD
6423 7415 ASRH
6aps  GGEL3 13 /GRT S1GN mif“@ 4 é}é’.ﬁ ’
6425  B316 AND P377
6a86 3712 DCA I WRDE
eapy 3711 ooa I WRDS JPART OF IDM PREAMBLE-0 FOR SINGLE RECORD.
6438 4777 REPEAT,JMS 1 WAITS
a3l 1360 TAD CWRITE

a0 GT7RSG IRSET



6433
6434
G435
6436
64837
G440
G4
6442
6443
QAL
GAAS
HLaa5
(SYAViN
6459
6451
G458
6453
6a54
GASH
6456
6457
64 G
6461
6468
6a 63
GABL
6465
6466
646
6ATE
a471
6472
6473
G744
6475
6476
&L TT

6580
6581
6HEE
HE63
a5h4a
625
6586
ahey
65149
6511
6512
6513

6514
6515
6516
6517
GERd
6521
65212
6523
6524

7200
6731
6201
1704
7640
5236
Hall
4776
6THe
141
3451
1063
THAa0
5600
4477
4775
1382
21T
67683
GTAL
T3AD
1385
4344
2061
5257
1367
4344
GYAe
8777
ATT5
1361
6703
T3R8
aTEL
A344
4FTS
5230

1357
6307
P57
7351
TIoe
7774
A 40
T30G
w377
2576
2577
2690

aaRa
4541
3958
3853
1851
3414
eila
2061
5315

CLA
IRSTAR
CDF

WTEST,TAD 1 IBMUC

sty CLA .

JMP WTEST JUATIT TILL ALL DATA XFERRED.
ChF 19

JMS I GAPWT3Z  /WAIT TILL GAP PASSES READ HEAD .
IBSTOR

TAL MERCNT

DCA ARG /TELL FOCAL AROUT ERASED 5P0TS5.
TAD S5TABAV

Sk CLA

JMp T BWRITIE

J¥s 1T WAIT3

WERROH,JMS T BFSET3 J5ET COUNTR

TAD CHIOVER

157 MERCNT /COUNT KERRORS
IBEET

IBETAR

DAKING. CLA CLL

TAD M4 /BACK OVER A MREASURED SPACE
JME SPACER

157 COUNTR

JMP BAKING

TAD M304d

JM5 SPACER /ALLOW FOR PART OF GAY
IBs5TaP

MOVOUT,JMS T WALIT3

JM5 I BESETS
TAD ERAS

IBSET /ERASE CURRENT RECORD
cLa CLL
IBSTAR
JMS SPACER /ERASE 1#24%4 BYTE RECORD
JMS 1 BFSET2 /ERAS TOOK 1 WORD FROM CORY.
JelP REFEAT /TRY TO REWRITE IT
/
CWRITE, 1357 /IBM UNFORMAT,NO STOP ON GAP!
ERAS, 6357
CMOVEB, 7577 JCAN NOT MOVE BACK WRITING!

CENDF1,7351
InMECs 7750
Mis -4

P 4G s 48
M590 s ~560
P3TTL3TT

WRD6,2577
WRDT, 20680

WRDS 2576 % pefined afse on Page 21

7

GETIT»%
GETNEKX, JMS T GETWRX

NCA ARGS

DCA ARGA /S50CCESIVE WORDS
TAD ARG2

DCa 1 BUFR

157 BUFR /DOUBLE PRECISION
157 COUNTR

JMP GETNREAR




6525

6556
6527
6534
6531

6532
£533
6534
6535

6536
G537
6540
BH4l
HH4R
6543

6544
6545
6b46
6547
6550
6551
6552
6553
6554

6555
£556
6557
6569
6561
6562
6563
6564
6565
65606

8714

aBEy
4717
4336
13653
6103
6791
T30@
5726

ARan
6704
TAD G
TTEG
Lhh3a
5736

AAEo
3016
6744
6781
5347
2016
5346
7350
K744

o103a1e]
4774
497
1392
6783
6701
1360
A4TTT
6702
5755

JeP 1 GETIT
s/
ENFILE-®
J¥E T WAIT3
JMES WRTESYT
TAD CENDPL
IBSET
IBSTAR
CLA CLL
JVP T ENFILE
/
WRTEST-9
IBSTAT
HTL
S5MA CLA
JMpP 1 KILALL
JMP I WRTEST
/
SPACER. O
BCA L6
STEPS IBSTAT
SENCOD
JulP s~
152 16
JMP STEP
CLA CLL
JiP 1 S5PACER
7/
BAKs Y
JMS 1 MUBAKS
JMS I WAIT3
TAD CMOVEB
IBSET
iBSTAR
CLa CLL
JM5 T WALTS
IRBS5TOP
J¥MP I BAK

22

/TEST WRITHE PROTECT

ZEND FILE

STARTED-

OFF.

JTRIED TO WRITE WITHOUT RINUG.

/CLEAR

ZEIND THE GAP

FNCODER '

MARK

/DELAY NEERDED AFTER

/MOVE GAP

PAST WRITE

NEGATING A

HEAD

MOTION -




PALP
«0UT-53 I BMA

b

IN=-S2CONG,Se 1CON, S5: TIMA

EIE R S

i

#OPT=T
ARGl 6053

/C0ONA
XLIST
PAUSE/
/ i
/ICON=~CONSTANTS FOR IDBM TAPE
XLIST
PAUSE/
/
Z1DMAa-YAIT FOR A GAP
/S5ET BUFFER POINTERS
/
#GAPWT 2
6376 66AE  GAPWIT
EGAPWTS
6576 666G GAPWIT
*BFSETR
6375 6632 BFSET
#BFSET3
6575 6632 DBFSKET
/
26600
s66E B9Pd GAPWIT.4
6661 674 GWAIT. IBSTAT

GeUe  BR35 AN PPRUS

66H3  T65H SNA CLA

66E4L  SedY JMP T 8APVWIT  /Be0+Te

6685 6794 IBSTAT

6606 #2351 AN} PPP4AD

6687 7640 SZA CLA

661E  Hedl J¥pP GUWAIT /WATT FOR GAP
6611l 67904 IBSTAT

a6le 8637 AND P28

66l3 7659 SNA CLA

onta 7144 Cva CLL. RAL /ERROR

Helh 38649 DCA S5TASAV

6ele 6744 GAPENDs IBSTAT

6617 BE31 AND PP4Y

6628 7650 SWA CLA

6621 5214 JuP GAPEND /WALT TILL GAY PULSE DONE
GORE 6780 SHFILE

6623 5604 Jup 1T GAPUWET

GoR4A AARER JMS I MESAGA

6625 G517 TEAT /1O

6626 D6elY ¥

e Hend JMPT GAPWIT
/

650G AeDE PPEBG, 200

6631 OABAG  PPA40s 4d
/

L AE BISETL O



6633 6241 Ch¥

6634 1302 TAD WRDO
6635 3713 pDCA 1 1BMCA
6636 1387 TAD URDG /PREPARE PREAMDLE
6637 3614 nCA RUFR
6647 1054 TAD ARGS
6641 TASH sNa
6642 1314 TAD P1090
6643 3054 DCA ARGS
6644  1B54 TAD ARGS
6645 T4l c1a
6646 3061 DCA COUNTR
6647 10161 TAD COUNTR
6650 1311 TAD M3
6651 7104 CLL RAL
6652 3712 pCA I 1BMUC
6653 6211 CDF 10
6654 1854 TAD ARGS
6655 1315 TAD M1108
6ES6 7700 5MA CLA
6657 5532 JMP I KILALL /TO0 LONG
6660 TUOL 14C JDATA BYTES+4 T0 BYTE 6
6661 1054 TAD ARGS
6662 7421 MOL
6663 7413 SHL .
6664 00O 1 %
6665 3785 DCa I WRDS JFIRST &F BYTES I8 3 BYTE MODE
6666 7501 MaA /CURITE ONLY)
6667 3706 neca I WRDA
6670 1706 TAD 1 WRDA
6671 1318 TAD P4 /DATA BYTES +8 TO BYTE 2¢AND 1)
6670 7421 MALL
6673 1705 TAD 1 WRD3
6674 7413 SHL
6675 BODT 7
6676 3163 neA I WRDI
6677  T501 MQA
6TAY 3904 DCA I WRDS
6701 50632 JMP I BFSET
/
6702 2571 WRDA» 2571 “
6733 2572  WRDL,2578 D ;jh@é’? ajx.g o Pas€ !9
6784 2573  WRDR,2573 ¢

6785 2574  WRD3» 2574

6706 2575  WRD4A,257S

6707 2577 WRDG,2577

6718 AL P44

6711 7775 M3, -3

6712 7752 IBMWC, 7752

6713 7753 IBMCAs 7753

6714 1088 PLOAG, 1000 A
6715 676D Mi180,-1100 = Max ,mh,A?/ Z M wrertt

* (/\/bf‘e f)(xﬂf core j“‘aéﬂg]—— ditdt M 25 7~ RF7)
2&’&‘)!’22"‘"&5’ ¥777

D= 4757

anpl Z«JJJ “p Zo

L. 2., WwWe udfe FAY/an




+PALP
xOUT-S:1BMS

#*
*[N-S:CON@:S%ICON»S:IBMB
*

*

*
*0PT-T

ARG DA 53

/CONA
XLIST
PAUSE/
/

/1CON=-CONSTANTS

XLIST
PAIISE/

/

/18&5--READ 1BM
/SET D=XIBMR(B,
/READS ANYWAY!
/5 D=FBAK(NsJ) FADVL

WrNsP»S3,Q.D

FOR I8BM TAPE

/0 13 BAD RECORD COUNT »

/MOVE OFF BOT
JOFFSET FOR 13

/4 BYTE MODE
/STOP ON GAP

/!

*MVBAKI
4177 6255 MVBAKR

*MYBAK3
6574 6255 MYBAKR

®xMYFOR1
6175 6333 MYFORC

*MYFOR3
6573 6333 MYFORC

/

*KB1l+66
gese 62849 IBREAD
P227  63R6 MOVBAK
3239 6275 MOVFOR

#FNKBL1+66
@732 @672 672 /1BMR
@733 3523 3523 /BAK
@734 3466 3466 /7 ADV

/

* (250
a2t 0099 I1RREAD, @
6201 1252 IRNEXT,TAD M3
202 3253 pDeA ERRCNT
6203 5285 JMpP TRY1
62@4 4255 TRYRED»JMS MVBAKR
6205  A717 TRY1,JMC 1 WALT2
62p6  ATTA JMs 1 BOTESZ2
6207 1359 TAD P2
4218 4115 JmMs 1 BFSETZ2
6211 1856 TAD ARG7
62192 7650 5NA CLA
6213 1351 TAD P12
6214 1254 TAD CREAD
6215 6783 IBSET
6216 6731 IBSTAR
6217 1399 cLA CLl

[

JATT AR AP

Fife s T /Y
T ane & f/ﬁiﬁ

usSe ILpmMS, TAYT
FAN C, FBMD
/Jﬁi' éﬁﬁ%#%%fgrﬂac/f/ﬁkw
ey 70 ACLE

-yRIfF TAPE ERROB PERCISTS,BUD
P FOR SINGLE PRECISION,S3 FOB 4RYTEs @=NODI SK
N»J) +MOVE N RECORDS. 3 PASTEOF UNLESS J=0

T 24 BYTES IN 4 BYTE



6221
6222
6223
6224
6225
6226
6227
4239
6231
6232
6233
6234
6235
6236
6237
6240
6241
6242
6243

6244

6245
6246
6247
6250
6251

6252
6253
6254

6255
6256
6257
6260
6261
6262
A263
6264
6265
6266
6267
6270
6271
6272

5273
6274

6275
6276
6277
6308
6391
A302
6303
6304

6305
2IAA

1960
7790
5226
2253
520 4
6706
5232
3060
5246
2069
1857
7643
5246
4775
1414
3851
4520
agse
3053
276t
5237
18548
3958
a5t
5690

7775
151407]
7323

0RO
47171
1274
6703
6701
7368
4776
6796
5655
4777
1853
7659
4333
5655

B3 49
7573

PABY
1345
3344
3317
1352
7450
5675
710 41
3952
AT A4

29
24
TAD STASAV
5MA CLA
JMP DATSAV /NO READ ERROR
1SZ ERRCNT
JMP TRYRED
BATSAVs SKFILE
JMP NOFILE
DCA STASAV 40 FOR FILE END
JMP REXILT
NOFILEs18Z STASAV /4496 FOR NORMAL READ
TAD ARGS T
5ZA CLA e
JMP REXIT /NO DISC XFER N
JMs 1 BFSET2 ) %)
PUSH, TAD 1 BUFR /
DCA ARG2 : [t
JMs 1 PUTHRX
DCA ARG3 JUSE SUGCESIVE DISK WORDS /
DCA ARGA /
1SZ COUNTR
JMP PUSH ,PUT DATA ON DISC /
REXIT»TAD STASAV oo g
DCA ARG1 K
NCA ARG2
JMP 1 IBREAD

7

/7
M3,-3
FRRCONT®
CREAD» 7323 /READ FWRDs STOP ON GAP.7333 FOR 4 BYTEs
/
MYVBAKR, D /MOVE BACK ONE RECORD
JMS 1 WAITZ2
TAD BMOVGS /STOP ON GAP
IBSET
IBSTAR
CLA CLL
JMS I GAPWTZ /NOW READ REAL GAP
SKFILE
JMP I MVUBAKR
BEXITs»JMS I WAI TR /FILE MARK FOUND MOYING BACK
TAD ARG4
4NA CLA /ARG4=1 TO BACK OVER FILEEND.
JMs MyFORC /MOVE UP PAST FILE MARK
Jup I MYBAKR
/
P 44 » 40
BRMOVGS» 7573 /STOP ON GAP
/
MOVFOR.@ /MOVE ARG3 RECORDS

TAD FORWRD
SETMOVsDCA DIREC
DCA MERCNT
TAD ARG3
5NA
JMP [ MOVFOR /1 GNORE ADV(2)
CiA
DCA ARG3
FMOVE» JJMS I DIREC /CAN BE MYFORCMVBAKR



6310 7410 SKP

6311 5322 JMP FILEND ZFILE FOUND
6312 106@ GOONsTAD STASAV

6313 7710 SPAa CLA

6314 2817 152 MERCNT /COUNT BAD RECORDS
6315 2852 [5Z ARG3

6316 5396 JMP FMOVE

4317 1817 EXIT.TAD MERCNT

6328 3651 DCA ARG2

6321 DBA67T5 JMP 1T MOVFOR

6322 1953 FILEND,TAD ARG4

4323 7650 S5NA CLA

6324 5317 JMP EXIT

6325 5312 JMP GOON

/!
5326 0908 MOVBAK.Q

6327 1326 TAD MOVBAK
63386 3275 DCA MOVFOR
6331 1346 TAD BACKWD
£332 52177 JMP SETMOV
/.
6333 000D MVFORCH /FORWARD 1 RECORD
6334 4777 JMs 1 WAlTe
6335 4774 JMS I BOTESZ2 /MOVE OFF BOT
6336 1352 TAD CMOVEF
6337 6793 IBSET
6348 6701 IBSTAR
6341 7300 CLA CLL
6342 4776 JMS I GAPWTRZ2
6343 5733 JMP I MVFORC
/

6344 0OBD DIRECs0
6345 6333 FORWRD,MVFORC
6346 6255 BACKWD»MVBAKR
/
6347 Q@40 PP4Ds 4D
6350 0002 P22
4351 8018 P10,10
6352 7373 CMOVEF,7373 /STOP FOR GAP




«PALP

*¥OUT-5: [BMEC

¥

*IN-S:CON@»S:1CON, S IBMC

ES
*
%
*QpT=-T

ARGI

6176

p233
A234

B737
2749

6400
6401
6402
6403
640 4
6405
6406
6487
6410
6411
6412
6413
6414
6415
6416
6417
6420
6421
5422
6423
6424
6425
6426
6427
6430
6431

I R

22589

6537

6400
6510

D677
B176

a1yaly]
3217
4320
4775
1856
7649
5214
454]

3852

3053

1951
3414

2061
5287
1797
T415
7813
8324
3706
3785
ATTT
1274
6703
1208

6781
6201

A e s e

/CONG

XLIST

PAUSE/

/

/ICON-CONSTANTS FOR IBM TAPE
XLIST

PAUSE/

/

/IBMC-WRITE TAPE
73 D=FIBMWCB, WsNsP»Q) «ERASED SEGMEND COUNT=D
/B FIRST BLOCK>W FIRST WORD,Q-IGNORFE DISC.P-SINGLE PRECISION
/
¥BAK]
BAK
/
*KB1+73
BWRITE
ENFILE
¥FNKB1+73
677 /1 BMW
176 /EOF
/
*6400
BYWRITE,D
DCA MERCNT
JMS WRTEST /URITE PROTECT TEST.
WRITGO»JMS I BFSETA
TAD ARG?7
SZA CLA
JMP NOWGO ZIGNORE DISC FOR Q!
GETNEXsJMS I GETWRX
DCA ARG3
DCA ARG4 /SUCCESIVE WORDS

TAD ARG2
DCA I BUFR

I3Z COUNTR
JMP GETNEX
NOWGO>TAD I WRD7 /FIRST DATA WORD
ASR
13 /GET SIGN
AND P377
DCA I WRD6
DCA I WRDS /PART OF IBM PREAMBLE-f FOR SINGLE RECORD.
REPEAT, JdMS I WAIT3
TAD CWRITE
IBSET
cLa

[BSTAR
CDF




A/

6433 1649 SZA CLA
6434 5232 JMP WTEST sWAIT TILL ALL DATA XFERRED.
6435 56211 COF 19
6436 4776 JMS 1 GAPWT3 /WAIT TILL GAP PASSES READ HEAD.
6437 6702 IBSTOP
6448 1017 TAD MERCNT
6441 3051 DCA ARG2 /TELL FOCAL ABOUT ERASED SPOTS.
6442 1060 TAD STASAV
6443 1709 SMA CLA
6444 5600 JMP 1 BWRITE
6445 4777 JMs 1 WAIT3
6446 4775 HWERRORsJMS 1 BFSET3 /SET COUNTR
6447 1276 TAD CMOVEB
6458 2017 152 MERCNT /COUNT ERRORS
6451 6703 IBSET
6452 6791 IBSTAR
6453 7300 BAKING,CLA CLL
6454 1301 TAD M4 /BACK OVER A MEASURED SPACE
6455 4326 JMS SPACER
6456 2061 1SZ COUNTR
6457 5253 JMP BAKING
6460 1333 TAD MS00
6461 4326 JMS SPACER /ALLOW FOR PART OF GAP
6462 6702 1BSTOP
6463 4777 MOVOUT,JMS I WAIT3
6464 4775 JMS 1 BFSET3
6465 1275 TAD ERAS
6466 6703 IBSET /ERASE CURRENT RECORD
6467 1309 CLA CLL
6478 6701 1BSTAR
6471 4326 JMS SPACER /ERASE 1024
4 BYTE RECORD

6472 4775 JMs I BFSET3 /ERAS TOOK 1 WORD FROM CORE
6473 5224 JMP REPEAT JTRY TO REWRITE IT

/7
4474 1357 CWRITE»1357 J1BM UNFORMAT»NO STOP ON GAP!
6475 6357 ERASs6357
6476 1577 CMOVEB»7577 /eAN NOT MOVE BACK WRITING!
6477 71351 CENDF1,7351
6508 7752 [BMWC,7752
5501 7774 Mbs=-4
6502 004D P4d> 40
6503 7380 MS50@s-500
6584 8377 P377s377
6585 2576 WRDS5:2576
6586 2577 WRD6,2577
6597 2608 WRD7,2609

/!

/
6518 0030 ENFILE,®
6511 4777 JMS T WALT3
6512 4320 JMS WRTEST /TEST WRITE PROTECT OFF.
6513 12177 TAD CENDF1
6514 6703 IBSET
4515 6701 IBSTAR
6516 7300 cLA CLL
6517 5710 JMP 1 ENFILE /END FILE STARTED.

/

6520 DOBD WRTEST.?
P N | s Fe W TROSCTAT



6523
6524
6525

6526
6527
6539
6531
$532
6533
65334
6535
6535

6537
6540
6541
6542
6543
6544
5545
6346
6547
6553

7704
5532

5720

2009
3216
6784
6787
5331
2016
5330
7382
5726

2000
4774
4777
1276
6793
6781
7390
4777
6702
5737

SMA CLaA
JMP T KILALL

JMP I WRTEST

/
SPACERD

DCA 16

STEP,IBSTAT

7/

SKNCOD

JMP -1

I5Z 1s

JMP STEP

CLA CLL

JMP I SPACER

BAK, 3

JMS I MYRBAK3
JMS I wWAIT3
TAD CMOVEB
IBSET

TBSTAR

CLA CLL

JM3 I WAIT3
IBSTOP

JMP I BAK

/TRLED TO WRITE WITHOHT RING.

/CLEAR ENCODER FF.

/FIND THE GAP MARK
/DELAY NEEDED AFTER NEGATING A MOTION

/MOVE GAP PAST WRITE HEAD




«PALP
*0UT=-5
*

: IBMD

#*IN=S:CONG@» S:ICONS S IBMD

*
*
*

*OPT-T

ARG1

6376
6576
6375

6575

6600
6601
6682
6683
660 4
6695
6606
6607
6610
6611
6612
6613
6614
6615
6616
6617
656208
6621
6622
6623
6624
6625
6626
6627

6630
6631

6632

2359

6680

660D

6632

6632

1545 1GR%
6704
@238
7659
5669
6704
@es3l
7649
5281
6704
Ba37
T650
Tl44
3069
6784
2231
7650
5216
5796
5600
4422
B517
Bedd
5680

9200
po 40

aaay

/CONG
ALIST
PAUSE/
7/
/1CON~CONSTANDS FOR 1BM TAPE
ALIST
PAUSE/
/
/1IBMD-WAIT FOR GAP
/SET BUFFER POINTERS
/
*GAPWTZ2
GAPWIT
*GAPWT3
GAPWIT
*¥BFSET2
BFSET
*BFSET3
BFSET
/
*6640
GAPWIT.®
GWAIT,IBSTAT
AND PPZ22Q
SNA CLA
JMP 1 GAPWIT /Be0«T.
IBSTAT
AND PP48
SZA CLA
JMP GWAIT /WAIT FOR GAP
IBSTAT
AND P28
SNA CLA
CMA CLL RAL /ERROR
DCA STASAV
GAPEND, IBSTAT
AND PP 4D
SNA CLA
JMP GAPEND /WALIT TILL GAP PULSE DONE
SKFILE
JMP 1 GAPWIT
JMS5 1T MESAGK
TEXT /EO
F/
JMP I GAPWIT

PP20@.,200
PP4@, 48

/

BFSET»@




6633
6634
6635
6636
6637
6649
6641
6642
6643
6644
6645
6646
6647
6658
6651
6652
6653
6654
6655
6656
6657
6668
6661
6662
6663
56664
6665
6666
6667
6679
6671
6672
6673
6674
6675
6676
6677
6794
6701

6792
6793
67804
A7B5
6736
6707
6710
6711
6712
6713
6714
6715

6201
1302
3713
1307
3214
1654
7459
1314
3054
1854
7184
7041
3461
19561
1311
3712
6211
1354
1315
17028
5532
1881
1854
7421
7413
Boa1
3785
7581
3706
1786
1310
7421
1785
7413
2027
3703
7581
3794
5632

2571
2572
2573
2574
2575
2577
nen 4
T2
7752
7753
1334
6700

CDF
TAD
bCA
TAD
pbCA
TAD
SNA
TAD
DCA
TAD
CLL
Cla
DCA
TAD
TAD
DCA
CbF
TAD
TAD
SMA
JMP
L AC
TAD
MaL
SHL
t

DCA
MaA
DcA
TAD
TAD
MeEL
TAD
SHL,
7

DCA
MaA
DCA
JMP

/

WRD@
1 IBMCA
WRD6

BUFR
ARGS

P1od 4
ARGS
ARGS
RAL

COUNTR
COUNTR
Mé

I IBMWC
ta

ARGS3
M1160
cLA

I KILALL

ARGS

I WRD3
I WRD4
I WRD4
P4

I WRD3

I WRDI1

I WRD2
I BFSET

WRDB 2571
WRD1,2572
WRD2,2573
WRD3,2574
WRD4,2575
WRD6,2577

Pdas 4
M6s -6

IBMWC, 7752
IBMCA-7753
P1804, 1884
MI1PB,~1100

/PREPARE PREAMBLE

7516 WORDS NORMALLY

72 PDP WORDS PER WORD

/6 WORDS OF PREAMBLE TO WRITE

/TOD LONG
/DATA BYTES+4 TO BYTE 6

/FIRST 24 BYTES IN 3 BYTE MODE
/{WRITE ONLY)

/DATA BYTES +8 TO BYTE 2(AND 1)




L ‘)"’\ i,,":'j

FONT- G R e

FTM- G2 0NA » Su W

e

# R T

ACED! AR50
VA aNIE
WLTST
PALIST S
/
STFEYM
/% BRFUMCRILTIsN DO 020MOUES N W 0nbs a1 21,01 10
/0. BUT REYERSES THE QEDER.N 1R T 92129 4 0RDE
/21 wEnyY =R
Ve
CAPF =R
OOUNT=ARGS
WODRD=OEE
7
FENMKTL LY
@7 a7 aoYs  PRTS ZREUM

FRFLFTT
037 6722 REJFRS
/
=HT AR RART OF I8N PACKAGE
BEGD Aa9Rn REVENS, O

G703 1054 TAD ANGS

G106 1375 TAD MRR19

FTRS 7740 SMa 0LA

ATR6 5532 JME T KILALL /700 MANY JORDS
GO 1054 oD ARGS

67038 2441 oA SAYT

G731 10Al TAL SAUE

AT R Tant Crm

G133 3AAG nea COUNT

6730 1374 TAD PRGAT

ATA5  RIGT nea g ORD JFIRST (F BUFFER
R7T736 4541 NEXTIN,OMS 1 GRTTIA

727 3752 NoA ARG

GT AR 3SR neA 6RGA /FNR SENUTENTIAL INPOT
A1#1 1451 TAT ARAD

a7 0D 45T BeA 1 HeRD

A7 47 easY 157 A NED

&ran  2a6n 1S7. COUNT

ATAG 5336 JEE NFRTIN

AT N6 161 CUIT: TATY 5AUE
&7 a7 T4l 1A

A7 5% 3066 nea COHNT

AP51 7 ean CLA CMA

AT R? 1374 TAN PR5AT

A7 B3 11n] TAN SAUE

a1 54 3057 nCL M ORD JLAST ORD IN BUFFER
AP 5% 16455 TAT ARGAS

a7 56 352 nos ARGA

A7 57 1ASA TAD ARAGY

a7 A0 3953 RCA ARGA JSETTING OUTEIT ADDRESS FOR DISC




K7 A
A7 A2
AT 63
A7 6.4
67 65
67 66
A7 67
6177
AT7 1
EYATRS!
#7713

oi7 A
AT AN

1457
RS
AR
352
3853
T e2Aan
1ASY
£15Y
DIARMA
HR361
5700

2567
55606

NERONT TAD 1 W ORD

NCA ARGE
JMS T PITYTR
noA ARGRH
NOA ARG A
OLA A
TaT WORD
nea W nNRD
T87 COMT
JMpr NEXOMIT
JMP T REVERS
7
PRRAT » 2567

MOR2,-20210

/SEGUENTIAL

JMMUE BACK ONE WORD
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