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DECK KEY
1. broutine MAGT: 1130 Object Déck - sequence # in cc 78-80,
14 cards
2. Test program for MAGT (with control cards and five data cards):
1130 Object Deck - sequence # in cc 78-80, 25 cards (OPTIONAL)
3. Subroutine I1L304: 1130 Object Deck - sequence # in cc 78- 80,
4 cards (RASIC)
4, SUBROUTINE MAGTZ: 1130 Object Deck - sequence # in cc 78-80
IS =T e 5y (o )
5. Test program for MAGTZ (with control cards and five data cards):
1130 Object Deck-sequence # in cc 78 - 80, 22 cards (OPTIONAL)
6. Subroutine ICU: 1130 Object Deck - sequence # in cc 78-80, 3
cards (BASIC}
7. Subroutine REWNZ: 1130 Object Deck - sequence # in cc 78-80,
3 cards (BASIC)
8. Subroutine SFIO: 1130 Object Deck - sequence # in cc 78-80,
24 cards (BASIC)
9. Patch program for Ver. 1, Mod. 4 Fortran Compiler - sequence #
in cc 78-80, 5 cards (RASIC)
10. Subroutine MAGTA: 1130 Object Deck - sequence # in cc 78-80,
9 cards (BASIC)
11. Test program for MAGTA {with control cards and five data cards):
1130 Object Deck - sequence # in cc 78-80, 19 cards (OPTIONAL)
12, Complete System Update Deck with Control Cards and Object

Decks - 90 cards {OPTIONAL)



ABSTRACT

This subroutine package includes three main routines - one for use with
assembler language programs and two for Fortran compiled programs. The
purpose of these routines is to perform standard magnetic tape 1/0 func-
tions on an 1130 system {running under the 1130 Monitor System) far up
to eight series - 2400 magnetic tape units {connected to the CPU via

a special RPQ Selector Channel).

The routine for assembler programs conforms to the standard ISS format

and conventions used on the 1130 System. Read, Write, Test and

associated tape control operations are executed by the routine when it is
called by a LIBF sequence in a user's program. The routine utilized stand-
ard tape errar-checking and recovery procedures and passes error codes to the
user's program in the event of errars and/or special conditions (EQOT, EOF,
etc.). This routine requires the ILS04 ILS subroutine and the MAGT ISS sub-
routine. '

The two routines for use with Partran programs. (but written in assembler language)
can be used separately or together in the same user program as desired by the
user. Both routines provide read, write, backspace, end file and rewind
magnetic tape functions. Error checking and recovery procedures are more
limited than in the routine for assembler programs since it was desirable to
keep program length to a minimum (however, these procedures can be expanded
by the user if it is desirable and if the needed space is available}. One routine
reads and writes via standard Fortran READ/WRITE statements; hence, all
conversion and data formatting provided by the Fortran Compiler is automatically
available to the user. The second routine is a called subroutine with the command,
tape unit number, data length, and data location as parameters. This routine

is quite similar to the first, but moves data directly out of or into core. Hence,
it is considerably faster than the first routine, but requires the user to take

care of any formatting and conversion that may be necessary for his purposes.
These two routines do NOT require the 11804 routine. However, the first
requires the IOU, REWNZ, and the SFIO routines supplied with the package.
Also, the first requires that certain recognition sequences in the version 1

Mod. 4 Fortran Compiler be enabled with a "patch” program that is 3150 supplied

!on Iafer"VersTons, qirerent compiler changes may be necessary).

This program and its documentation were written by an IBM employee. They have
been submitted to the Program Information Department for general distribution in
the expectation that they may prove useful to other members of the data process-
ing community. The program and its documentation are, essentially, in the
author's original form and have not been subjected to any formal testing. IBM
only serves as the distribution agency in supplying this program. It is the
user's responsibility to determine the usefulness of and technical accuracy of
the program in his own environment. This program is not part of the IBM product
line as are Programming Systems (Type I} and Application Programs (Type ).

Questions concerning the use of the program should be directed to the author.
Any changes to the program will be reflected in the appropriate Catalog of Programs;
however, the changes will not be distributed automatically to users.
CONFIGURATION: (for both assembler and Fortran support)
1130 Monitor System (CPU, disk, card read/punch or paper tape read/punch)
2400 series Magnetic Tape Unifs {2401's, 2415's, etc.)
2954 RPQ Selector Channel
8K Core -

Assembler and/or Fortran Software



5-1.

SUBROUTINE FOR ASSEMBLER LANGUAGE PROGRAMS (MAGT)

The MAGT subroutine performs all read, write, and control functions relative
to IBM 2400 series magnetic tape units. See Figure 5-1. for calling sequence
set-up,

Control Parameter

This parameter consists of four hexadecimal digits. See Figure 5-2.

1/0O Function

The 1/0 Function digit specifies a particular operation performed on the
magnetic tape unit. The functions, associated digital values, and required
parameters are listed in Figure 5-3.

Test

Branches to LIBF+2 if the previous operation has not been completed, or to
LIBF+3 if the previous operation has been completed.

Read

Reads the requested number of words into the I/0 area from the record at )
which the tape is positioned, If a read check occurs, the subroutine retries
the operation up to 50 times. Each attempt includes backspacing the tape
one record and then reading the record. A standard error recovery procedure
is used, including checking for noise records and backspacing three records
every third attempt. If at any time the record is read correctly, the sub-
routine exits as if no error occurred. '

If a read check still exists after S0 attempts, the subroutine exits to the
user's error routine with an error code in the accumulator. Also, if the
requested number of words is not equal to the record size, or if a tape

mark is read, the subroutine also exits to the user's error routine with an

error code in the accumulator. NOTE: The number of words read will never ex-
ceed the specified word count.

Write With Error Retries

Writes the requested number of words from the 1/0 area as one record on
the specified tape., When the operation is completed, the subroutine deter-
mines whether a write check or end-of-tape indicator was -encountered, If
not, the subroutine exits normally.

If a write check is detected, a retry counter is set for three attempts to
write correctly. Each attempt consists of backspacing the tape one
record, erasing several inches of tape, and then rewriting that record.
If at any time the record is written correctly, the subroutine exits as if
no error occurred. If the write check remains after three retries or an

7

end-cf-tapo indicator is encountered, the subroutine exits to the
user's error routine.

Write Without Error Retries

Writes the requested number of words from the 1/0 area as one record on

the specified tape. When the operation is completed, the subroutine de-
termines whether a write check or an end-of-tape indicator was encountered.
If not, the subroutine exits normally.

If a write check or an end-of-tape indicator was encountered, the subroutine
exits to the user's error routine; no rewrites are attempted,

Rewind

Initiates a tape rewind and returns control to the user.

Rewind and Unload

Initiates a tape rewind and unload and returns control to the user.

Backspace

Backspaces one record. If the tape is at the load point marker, no back-
Space occurs. Note that a backspace does not check for a tape mark.

Write Tape Mark

Writes a tape mark on the tape. When the operation is complete, the sub-
routine processes write checks and end-tape indicators in the same manner
as the write with error retries function.

Mode Set

The mode set function must be used to change the current status of the
control unit and tape drive. This is the only function that uses digits

2 and 3 of the Control Parameter; these digits are ignored for all other
functions Refer to SRL Form A22-6866 under mode set commands for a
description of setting and resetting mode. Care is urged in using this
instruction, since different model tape units have different mode capabili-
ties: incorrect mode commands result in no-ops with NO error indication.
Digits 2 and 3 are set according to Figure 5-4.



Device Identification:

This digit specifies which magnetic tape unit is to be used. The digit
will be 0-7 correspending to tape drive zero through seven.

1/O Area Parameter

The 1/0 area parameter is the label of the control ward which precedes
the user's I/0 area. This control word contains the word count, which
is the number of 16-bit words to be transferred and must not be less than
six for a read operation nor less than eight for a write operation.

Error Parameter

The error parameter is the label of the entry point of the user's error
routine. If an error occurs, the subroutine will use a BSI instruction

to enter this routine (hence, this label should reference the word just pre-
ceding the first instruction of the user's error routine). The user's routine
must always return to the tape subroutine via the BSI link. The user should
consult SRL Form C26-5929 (IBM 1130 Subroutine Library) before writing

this routine to ensure that the requisite conventions are followed under "user's

error routine implications”. Error handling includes the error branches and
recovery choices specified in Appendix A and B. If an error branch occurs
for the write or write tape mark functions, the recerd in error will have been
erased; otherwise the tape will be positicned beyond the record in question.
A description of terms follows:

Error - Specifies any of the following errors remaining after three retries
(write or write tape mark}, after fifty retries (read), or after no retries (write
without retries): tape data error, program check, or overrun.

EOF - Specifies a tape mark (end-of-file record) read.

EOT - Specifies a tape indicator {end-of-tape reflective marker) sensed
during a write or write-tape-mark operation or a tape mark encountered
on each of two consecutive read operations.

Long Record - Specifies a partial tape record read since it contained more
words than the user's word count.

Short Record ~ Specifies a tape record read containing fewer words than the
user's word count.

Termination - Specifies clearing the routine busy indicator, decrementing the
ISS counter {location 50) by 1, and returning to the ILS.

Retry - Specifies initiating another three or fifty retries, according to the

function.
9

Reinitiate - Specifies initiating a read on the next record.
RWU - Specifies initiating a rewind/unload.

Correct Count - Specifies sétting the word count in the 1/0 area to the
) number actually read.

EOF (under “subroutine action" in Appendix B} - Specifies initiating the
writing of one tape mark.

Detailed error procedures are contained in Appendices A and B.

Sample Program

The MAGT test program reads-the first 72 columns from each of five data
cards, writes these records on tape unit 0, writes two tape marks, and
then rewinds the tape. The records are transferred from unit 0 to unit 1;
an. extra read is performed on unit 0 so that the first tape mark will be
sensed. The reinitiate recovery choice is made, causing the second tape
mark to be sensed (thus satisfying the EOT condition) and the RWU/ter-
minate cholce is executed. Two tape marks are then written on unit 1 and
the tape is rewound, after which the records are read and printed. Five
backspace commands are executed, and the records are read and printed a
second time. An extra read is performed on unit 1 so that the first of the

- two tape marks is sensed. The reinitiate choice is executed, causing the

second tape mark to be sensed; the RWU/terminate choice is again executed.
Tape unit 0 is now spaced forward five records {the operator must reload the
tape in response to the 4000 code) by reading five records and an extra read
is executed, causing the first tape mark to be sensed; the reinitiate choice
is again made, but when the second tape mark is sensed (EOT condition)

the terminate choice is made. The fifth record is written on the tape (e.g.
beyond the two tape marks), and the tape is backspaced three records. The
sequence of reads is again executed, but on EQT, the reinitiate choice is
made, causing the block written beyond the tape marks to be read. The

tape is then rewound. Another read/print loop is now initiated, during which

‘the RWU/reinitiate choice is executed: - the five records are read and printed,

the RWU/reinitiate choice is made (after EOT detected), the five records are rea
again and printed (the operator must reload unit 0 in response to the 4000 code)
and the RWU/terminate choice is made (after EOT detected for the second time).
Since the test program is in a read/print loop, the last record is printed a secon
time after the RWU/terminate choice.

Finally, the Long and Short Record procedures are tested. A read is executed
(the operator must reload unit 0 again) that requests a block shorter than the
one on the tape; first, the operation is retried, then it is terminated. The
short input block is then printed. Next, a block longer than that on the tape
is requested; the correct count/terminate choice is executed and the input
block is printed. Finally, the last three blocks are read and printed using
the corrected word count, tape 0 is rewound-unloaded, and the program
exits.

10



5-15.

If at any time a non-correctable read error occurs, the program pauses with/
DEAD in the accumulator: the program should be cancelied and retried in this
case. However, if Program Start is pressed, the operation will be retried.
The error routines in this test program do NOT check for all possible errors
that might occur: if an unexpected error occurs, the test program may hang
up in a loop (e.g. a retry loop, etc.). The program should be cancelled

and retried in this case.

CONFIGURATION

1130 Monitor System (CPU, disk, card read/punch or paper tape read/punch)
2954 RPQ Selector Channel

2400 Series Tape Units (2401's, 2415's, etc.)

8K Core

SUPPORT
MAGT and ILS04 subroutines only.

11

Calling Sequence

BF . #aGT :
SEXAX (Gontrol rurameser)
ARZA 1/0 Arez)
ZRROR Error Routine)

... 88D

-

LARCR| Return Ling

Error Routine

3s¢ I priiyd

ARZA Control Word

1/0 Area

Flg. 5e1.

Control Farameter

-
Ny
w

I/0 Function . v »
Mode di-its

Device Identific:stion

=3

Fi;-_'o BH=2.



PMI
Onrn

Function i~-ital Value Recuired Parsmeters®
Test o] Control
Read 1 Control, I/0 ares, Error
Write/with error 2 Oontrol, 1I/0 area, Error
rstries
Write/without error 3 Control, I/0 area, Error
retries
Rewind 4 Control
Rewind and Unload 5 Contrel
Backspace 6 Control
Write Tape: Mark 7 Control, Error
Mode Set » 8 Control
*Any parameters not required for a particular function
must be omltted. -
Pig. 5=-3,
T-track mode diglt specifications
nvert Digite
- Deneity({bpi) | Parity g:gature Translate 25 3
200 odd on off 110
2C0 odd off off 3{0
200 odd off on 318
200 even off off 210
L 2200 ___i_ even |__off | ,_om__ | 2]8
55 0dd on off ER R
556 odd off off 710
556 odd off on 718
556 even off off é g
-536__ _ Jeven | _off | __on _ | &6/8
C 'gg‘o odd on off 190
300 odd off off BIO
800 odd off on B| &
800 even off off AlO
800 even off on A8
9-track mode dlgit specifications
Density(bpil) Dizits
200 c 8
1600 ¢ 0
Flz. 5-4,
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5-21.

dml

SUBROUTINE FOR FORTRAN COMPILED PROGBAMS (MAGTZ)

The MAGTZ subroutine (wheh used with the required associated routines and
compiler changes as described in 6-132), performs read and write operations
with standard Fortran Read/Write statements of the form:

READ (5,n) LIST

Where _5_ denotes "m%ztic tape, n specifies the format statement, and LIST
is a list of variable names. §ince standard Read/Write statements are used,
all conventional Fortran formatting and data conversion can be used. In
addition, backspacing,vrewindmg, and writing tape marks can be accom-~
plished by use of the statements BACKSPACE n, END FILE n, and REWIND n,
where n specifies.the desired tape unit.  (‘Magnetic Tape' must be included
in the I0CS card of any Fortran job in whic anyof the above tape functions
are to Fe'T)'Erfomxed.)

WRITE

Execution of a Fortran WRITE statement results in a block of 120 characters
in packed format being written from the I/0 buffer at location/3D onto the tape

for each call from the SFIO 1/0 subroutine (the butfer 15 1n unpacked format,
but prior to transfer, each data block is packed}. If an error occurs during
the operation, a retry counter is set for three attempts to write correctly.
Bach attempt consists of backspacing the tape one record (i.e. to the be-
ginning of the record in error), erasing several inches of tape, and then
rewriting that record. If at any time the record is written correctly,
program execution continues as if no error occurred. ' If the write check re-
mains after three retries, the subroutine pauses with an error code in the

- . accumulator {see Appendix C and 6.2 for error procedures). If the end-of-

tape (EOT) reflective marker is sensed during a write operation, two tape
marks are written {to signify EOT when the tape is read at a later time) and
the tape is rewound-unloaded (see 6.2). )

READ .

Execution of a Fortran READ statement results in a block of 120 characters
bcing read from the tape and placed into the 1/0O buffer at Iocatioﬁb in
unpacked format for each call from the SFIO 1/0 subroutine {each input block

is in packed format, but after transfer, each data block is unpacked). If an
error occurs during the operation, a retry counter is set for fifty attempts

to read correctly. Each attempt consists of backspacing the tape one
record (i.e. to the beginning of the record in error) and re-reading that
record (any noise records are ignored) If at any time the record is read
correctly, program execution continues as if no error occurred. If the

read check remains after fifty retries, the subroutine pauses with an error
code in the accumulator (see 6.2 and Appendix C for error procedures) .

If a tape mark indicating end-of-file (EQF) is sensed during a read operation,
the subroutine pauses with EOFX in the accumulator, where X is the number
of the tape unit {see 6.2). If tape marks are sensed on twc consecutive
read operations, the EOT condition is satisfied and the tape is rewound-

14



unloaded (see 6.2). Hence, the user should always write two tape marks
at the end of the last file of data on every tape.

BACKSPACE

Execution of the BACKSPACE n command causes tape unit n to be backspaced
one record (if the tape is already at load point, no backspace occurs).

END FILE

Execution of the END FILE n command Causes one tape mark to be written
on unit n. Error procedures are the same as for WRITE.

REWIND

Execution of the REWIND n'command causes tape unit n to be rewound to
its load point (if the tape is already at load point, no action is taken).

TAPE UNIT SELECTION

The RPQ Selectar Channel for the 1130 can handle up to eight tape units, but
only "Magnetic tape' and NOT the specific tape unit desired can be specified
in a Portran READ/WRITE statement; hence, a method of selecting the desired
tape unit has been provided. The MAGTZ subroutine maintains a tape unit
indicator which is reset each time a BACKSPACE, END FILE, or REWIND
command is executed. All read/write operations use this indicator to select
the tape unit for that operation.

BACKSPACE 1

READ (5, n) LISTA
READ (5, m) LISTB
BACKSPACE 2
WRITE (5, n} LISTA
WRITE (5, m) LISTB
GO TO 8

For example: 8

would cause unit 1 to be backspaced one record (no effect if at load point)
and LISTA and LISTB to be read from it; then unit 2 would be backspaced one
record (again, no effect if at load point) and LISTA and LISTB would be written
on it. Now if the operation (i.e. read from unit 1, write on unit 2 ) were to
be repeated, a serious inefficiency would result. Unit 1 is now positioned
past LISTB; hence, a BACKSPACE 1 would re-position the tape at the beginning
of LISTB, so the READ/LISTA command would result in LISTB being read

again {to avoid this, an extra read would be necessary}. Similarly, the
command sequence would cause LISTB on unit 2 to be overwritten with the

next record from unit 1. To eliminate this problem, a no-op instruction-

that resets the unit indicator but causes no tape motl ed,
en BACKSPACE n, END n, or n, where n=8 through 15, is

eéncountered, the command is no-oped, but the unit Edicator is reset as

follows:
' 15

5-23.

n unit indicator
8 0
9 1

10 2

15 7

Hence, the previous example when rewritten becomes:

8 BACKSPACE 9
READ(S, n) LISTA
READ (5, m) LISTB
REWIND 10
WRITE (5,n) LISTA
WRITE (5, m) LISTB
GO TO 8

ERROR rROCEDURES {EXTENSION)

Error Procedures have been held to a mihimum: however, expanded procedures
are possible if the user desires (see 7-11).

SAMPLE PROGRAM

The sample program for the MAGTZ subroutine reads the first 72 columns of
each of five data cards and writes these records onto tape unit 0. Two tape
marks are then written on unit 0 and the tape is rewound. Next, the records
are transferred to tape unit. 1. An extra read on unit 0 is executed so that - -
the first of the two tape marks will be sensed: the routine pauses with EOFO
in the accumulator. The operator should press program start at this time -
the routine will execute another read on the next record, which turns out to be
another tape mark. Since two consecutive tape marks have been sensed,

unit 0 is rewound/unloaded. Two tape marks are now written on unit 2 and
this unit is rewound. Finally, the records on unit 2 are read back and written
on the printer. An extra read on unit 2 is executed so that the first of the two
tape marks will be sensed: the routine pauses with EOFI in the accumulator.
The operator should press program start again at this time -~ EOT processing
will continue as above. The routine then exits via a CALL EXIT. (cf. listing
and sample output for MAGTZ test program). )

16



5-3.

5-31.

CONFIGURATION

1130 Monitor System {CPU, Disk, Card Read/Punch or Paper Tape Read/
Punch}

2954 RPQ Selector Channel
Series 2400 Magnetic Tape Units (2401's, 2415's, etc)
8K Core
SUPPORT
MAGTZ, 10U, REWNZ, SFIO, Fortran Compiler Patch
SUBROUTINE FOR FORTRAN COMPILED PROGRAMS (MAGT
The MAGTA subroutine is an assembler language routine that can be called
from Fortran compiled programs to perform read, write, backspace,-cad file,
and rewind magnetic tape functions. The call instruction for reading and
writing is:
CALL MAGTA (n, m, len, name)
——
where n specifies the command (0=read, 2=write), m specifies the specific
tape unit (0-7), 'len’' specifies the word count of the data to be transfered,
and 'mame’ is a single variable name specifying the location of the data

(the routine transfers 'len' words of data sequentially, starting at location
‘name’). The call for backspace, end file, and rewind is:

CALL MAGTA (n, m)
where n and m are as described in the above paragraph. (n=4 backspace;
n=5, end file; n=3, rewind).

The advantages of this routine with respect to the MAGTZ routine are:

the ability to specify the tape unit directly (rather than with a no-op instruc-
tion}, a higher rate of data transfer, and the ability to write variable length
data blocks {MAGTZ transfers data via the standard Fortran 1I/0 buffer in
blocks of 120 characters and interfaces with the SFIO Fortran I/0 routine in
order to provide formatting and conversion facilities. This sometimes leads
to inefficiencies. For example, to transfer an array of 100 integers, the
SFIO routine passes only one element at a time into the buffer. Consequent-
ly, 100 blocks of 120 characters each are written on tape for the array. The
MAGTA routine, on the other hand, transfers the entire array together as a
single block of 100 words.)

17

length.
—e

The major disadvantage of the MAGTA routine is the loss of the formattin

and conversion facilities vided by the Fortran compiler via READ/WRITE
statements. The MAGTA routine transfers data from core to tape sequentially.
in core image format: the user must be responsible for formatting and block

Both MAGTA and MAGTZ can be used in the same Fortran program; either cah
be used alone (if MAGTA is used alone, 'MAGNETIC TAPE' should wbe
added to the IOCS cards).

Error procedures for all of the following commands are exactly the same as
for the MAGTZ routine (see Appendix C).

WRITE.

n=2 'len' words of data are transferred from core to tape unit m seauennally
and unchanged, starting at core location 'name*.

READ

n=0 'len' words of data are transferred from tape unit m to core sequennauy
and unchanged, starting at core location name’.

BACKSPACE

n=4 tape unit m is backspaced one record (if at load point, no backspace occurs
END FILE

n=5 a tape mark is wristen on tape unit m.

REWIND

n=3 tape unit m is rewound to its load point (if at load p;int, no action is taken|

ERROR PROCEDURES (EXTENSION)

Error procedures have been held to a minimum; however, expanded procedures
are possible if the user desires (see 7-11).

SAMPLE PROGRAM

The sample program for the MAGTA subroutine reads the first 72 columns

of each of five data cards and writes these records onto tape unit 0. Two
tape marks are then written on unit 0 and the tape is rewound. Next, the
records are transferred to tape unit 1. An extra read on unit 0 is executed
so that the first of the two tape marks will be sensed: the routine pauses
with EOFO in the accumulator. The operator should press program start at
this time -- the routine will execute another read on the next record, which

18



33.

34.

turns out to be another tape mark. Since two consecutive tape marks have
been sensed, unit 0 is rewound/unloaded. Two tape marks are now written
on unit 2 and this unit is rewound. Finally, the records on unit 2 are

read back and written on the printer. An extra read on unit 2 is executed
So that the first of the two tape marks will be sensed: the routine pauses
with EOFI in the accumulator. The operator should press program start
again at this time -~ EOT processing will continue as above, The routine
then exits via a CALL EXIT. (cf. listing and sample output for MAGTA test
program}. ‘

CONFIGURATION

1130 Monitor System (CPU, disk, card read/punch or paper tape read/punch)
2954 RPQ Selector Channel

Series 2400 Magnetic Tape Units (2401's, 2415's, etc.)

8K Core

SUPPORT

MAGTA

6-13.

6-131.

6-132,

6-133.

SYSTEM SET-UP

HARDW,

1130 Monitor System (CPU, disk, card read/punch or paper tape read/punch),
2400 series tape units {2401°'s, 2415's, etc.), 2954 RPQ Selector Channsl,
8K core.

NOTE: The Tagg Control Unit address_should be set to 8. The tape units
should have addresses 0-7.
L]

SOFTWARE

Assembler and/or Fortran software
SUPPORT

MAGT System -

Subroutines required: MAGT
1LS04

Procedure: the 1130 subroutine library must have the MAGT and ILS04 routines
added to it. One update deck only is required (see Figure 6-1). If only object
decks are supplied, just add the indicated control cards. Updating job is run
just as any ordinary job, either stacked with other jobs or alone with a cold
start card.

MAGTZ System -

Subroutines required. MAGTZ
10U
REWNZ
SFI10

Fortran Compiler Patch

Procedure: the 1130 subroutine library must have the MAGTZ, IOU, REWNZ,
and SFIO routines added to it; in addition the Fortran compiler must be
patched (the versi ] ' 4wcompiler requires only that certain recog-
nition sequences be enabled -- newer versions may require different patching
from that which is presented here). The updating and patching job is run just
as any ordinary job, either stacked with other jobs or alone with a cold start
card (see Figure 6-2.). If only the object decks are supplied, just add the
indicated control cards.

MAGTA System -
Subroutines required: MAGTA

Procedure: the 1130 subroutine library must have the MAGTA routine added to it.
One update deck only is required (see Figure 6~3.). If only the object deck

is supplied, just add the indicated control cards. Updating job is run just

as any-ordinary ob, either stacked with other jobs or alone with a cold start
card, :
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6-2.

6-3.

ERROR HALTS AND PROCEDURES
=08n abso AND PROCEDURES

Error conditions, codes, and user/operator procedures are detaiied in
Appendixes A, B, and C. .

TAPE UNIT OPERATION

Reloading a tape always causes a level 4 interrupt; hence, care must be taken
to avoid reloading a tape at a time when the proper routines for handling the
interrupt are NOT in core (e.g. while the system is being loaded, while a
new job is'being loaded or compiled, between stacked jobs, etc.). An

easy method to do this is to always wait to reload the required tapes until

the program displays the tape "not ready” code in the accumulator. Users
unfamiliar with magnetic tape device operations should read 'IBM System/360
Component Description 2400 - Series Magnetic Tape Units and 2816 Switching
Unit' (A22-6866-3) Page 4-11, (Magnetic Tape Unit Principles), and Page
34-48 (2900 Tape Unit Keys and Lights; Tape Handling and Organization,

Tape Unit Loading and Unloading Procedures) .

Except for the above procedures (6-2. and 6-3.), no special console settings,
etc. are required.
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POSSIBLE PROGRAM MODIFICATIONS

EXPANDED ERROR PROCEDURES (MAGTZ, MAGTA)

1. cf. label "A" -ina similar manner to the present coding, the user can
set-up DEDX f{to be stored in 'FBADA') at this point, instead of having
just "DEAD".

2. cf. label 'B' - insert:

BSI TREDY
LD DATA
SIA 14
BSC L PRO, -
LIBF. PAUSE
DC FPRCT

PRO {next instruction)

and add set-up far FEFX (to be stored in 'FPRCT'} at 'A'. The above

coding will display FEFX if a tape is file-protected on a write command.

The user can terminate the job, or can replace the file - protect ring
and press program start, which will cause the write command to be
executed. (Note: the above coding may necessitate some address-
ing changes in other sections of the program.)

3. cf label *WTEOR' - change the coding as follows:
WTIEOR LIBF PAUSE
DC FEOTD
BRN MDX . *
MDX L C003,-1
MDX TMEOT
MDX L C003, +3
MDX RWU

and add set-up for FEOX (to be stored in 'FEOTD') at 'A’.

The above coding will display FEOX when the end-of-tape marker is
sensed during the execution of a write or write tape mark command. -
If the user presses program start, normal EOT action will be taken;

if the user puts /70FB into 'BRN' from the console and then presses
program start, the routine will exit without writing the tape marks or
unloading the tape (hence, blocks could be written beyond the EOT
marker). If another write or write tape mark command is executed {but
before a backspace, which would reset the EOT indicator), the routine
will again pause with FEOX in the accumulator. If the user now wants
to execute normal EOT procedures, he must put /7000 into 'BRN' and
press program start.

24

4, ¢f label 'A' and ‘PERM' - for the non-correctable read/write error
message, the user could set-up /BDNX (to be stored in 'FBAD')
at 'A' so that N denoted read, write, or write tape mark and X de-
noted the tape unit. In addition, the coding at 'PERM' could be
_ changed in a manner similar to the change noted in 3. above, so
that the operator could cause a branch to 'ERROR’, thus causing the
operation to be retried when program start is pressed.

NOTE: the user could write his own LIBF routines to act as error routines:
the LIBF calls would replace the LIBF PAUSE calls. Then these error routines

~could do the necessary program resetting without the need for operator

intervention.

7-12. WORD COUNT TO BYTE COUNT CONVERSION (_MAQ T)

For some applications, it may be desirable for the user to be able to specify

‘a byte count rather than a word count. The 2954 RPQ Selector Channel

transfers data on an even byte count. If the count is odd and the command

is write, the rightmost byte of the last word is ignored and just the desired
number of bytes is transferred; however, if the command is read, the rightmos
byte of the last word is zeroed -- hence, this last byte must be saved and
restored when the count is odd and the command is read. The following
coding will accomplish this.

delete the SLA 1 command from location labelled 'ONE'
delete the SRA 1 command from location labelled ‘'TWO'

just before 'MTBEN', insert 1D ' INITA
- BSC L ODD,E
» just before 'BYICT', insert LD INITA

BSC L ODSET,E

at the end of the program, incert:

ODD SRA 1
A INITA+2
STO LOAD+1
LOAD 1D L ¥k
AND OOFF (label "MTMK3'}
STO L LASTW
BSC L MTBEN
ODSET LD I LOAD+1
OR LASTW
STO I LOAD+1
BSC L BYTCT
LASTW DC 0

at location labelled 'THREE', replace S MT006 with S MTCMN.
25
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LR

a [ Loy 3 |

// JOR

/7 ASM
*L1ST  7=2|. .
*PRINT SYMROL TABLE
*LEVEL 4

0000 160478C0
0000 0 6A17 ‘
0001 00 66800000
0003 0 7004
0004 0O 0000
0005 01 4C0000D7
0007 0 0001
0008 0 6&911
0009 01 &500009A
COOR 0 .D90O
000C 0 280E
000D 0 €200
ONOE 0  180¢C
000F 01 740000A1
0011 0 700C
0012 01 4C20000F
0014 0 7201
0015 0 6AQ07
0016 0 CY00
0017 00 %¢000000
0019 00 A5000000
001R 0 2000
001C 00 4C400000
001E 01 4C200022
0020 0 7201
0621 0 710F2
0022 0 6ATA
0023 01 74FF00A1
0025 0 1000
0N26 0 D13A
N027 0 D138
0028 0 910A
0029 01 4C3N0063
002R 0 8159
002C 0 DOIE
0020 0 D1%A
002E 0 C200
002F 0 E10D
nN030 0 E9QC
0031 0 P119
0032 0 nN1o1
0033 0 DP1OF
0034 0 100C
003 0 1804
0036 0 D138
0037 0 C108
0038 0 D187
0039 0 0920
CON3A 0 10FF
0038 0 Cl1é
nN3IC 0 Elle
03D 01 4C600039
903F 0 C13C
NN40 01 4C2R0063
0ON42 o clin
fN43 0 100A
044 01 4C020067
D46 0 7(19

MAGT

MINT

MTRET

MTCSS

"WARET

LIBR
1SS 05
STX 2
LDX 12
MDX

DC

BSC L
D¢

STX 1
LbX L1
STD 1
sTS

LD 2
SRA

MDX L
MDX

BSC L
MDX
STX
LDD
LDX
LDX
LDS
BOSC L
BSC L
MDX 2
MDX

STX 2
MDX L
NOP
$TO
sTO

NN

rr

— -

BSC L

S70
STO

LD
AND

OR

STO
STO
STO
SLA
SRA
STO

()]

S10
XIQ
MD X

LD

AND
BOSC L
Lo 1
BSC L
LD 1
SLA

BSC L
MDX

Lol ol o ol Tl SR

- s ps

[y

MAGT 4
MTRET+1
0 .

L TR

0

MTRRR

1
MTRET+3
MTSV

0
MTRET+4
0

12 :
MTBSY+0
MTRET+7
*e=b 42
+1
MTRET+6 .
0

¢}

0

0

0

*+292
+1 _
MTRET=13
MTSv+3
MTESY p=)

MTFUN=MTSV
RWRSW=MTSYV
MTFMX=MTSV
MTILLsZ~
MTRGO+1=MTSV
MTGO
MTRGO=MTSYV

0

MTOUF=MTSV
MTMK7=MTSV
INIT+1=MTSV
TSSEA+1=MTSV
GEST+1=MTSV
12

4

MTINT=MTSV
TSRET=MTSV
ILSGO+1=MTSV
TSSEA=MTSV
]
MTUST=MTSV
MOOS50=MTSYV
MTCSSe2
CSTAT=MTSV
MTILLe+2
TSDAT=MTSV
10

REDY»C

MTNR

‘LIBF ENTRANCE -

LOAD A(LIB+1)
INTERRUPT ENTR

SAVE XR1

SET ADDRESSING
SAVE ACC & EXT
SAVE STATUS
LOAD CONTROL P
ISOLATE FUNCTe
TEST ROUTINE B
NOT BUSYsBRANC
BUSYs LOOP IF
FORM LIBF+2

" FSTORE RETURN

RESTORE
RESTORE
RESTORE XR1

RESTORE STATUS
EXOT TO USER/I
IF NOT TESTs C
FORM LIBF+2

RETURN VIA LIB
STORE A(LIBF+1
SET ROUTINE BU

ACC &
XR2

SAVE FUNCTION
SET READ/WRITE
TEST FUNCTION
IF+s ILLEGAL F
RESTORE FUNCe
STORE FUNCT(MD
SET RECOV ENTR
RELOAD CONTRUL
ISOLATE DEVICE
FORM DDB8X
STORE IN 10CC
STORE IN XSENS
STORE IN RECOV

/0X00

SET RETURN
FETCH SENSE DA
WAIT INTERUPT
LOAD UNIT STAT
ISOLATE BUSY»
IF BOTH OFFy C
LOAD CHANL STA
IF NON=EXIST»
LOAD SENSE DAT
SET TU=As Tu=B
IF READYs BRAN
NOT READYs EXI
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0047

0049
0048
004C
004D
004E
004F
0050
0051
0052
0053
0055
0056
0057
0058
0059
005A
0058
005D
005F
0060
0061
0062
0063
0064
0066
0067
0069
 006A

0068
006D
006E
006F
0070
0071
0072
0073
0074
0075
0076
0077
0079
0078
007C
007D
007E
007F
0081
0082
0083
0084
0nas
0086
0087
0088
0089
0088
008D
008E
008F
0090
0091

[

OOOOOOOOOOOOOOO
- Q

4C680039 .

66800090
7000
7021
7025
7024
7009
7038
7007
7033

C6800000

1804
E069
E937
7034
cosD
100C

4C100089

740100A1
70R4
138
EB5F
7001
coe2
66800090
T2FF
6E000028
6229
6AB2
740100A1
TOA9
6233
6A3A
6210
6460
7003
6204
6A35
620C
6A25
66800090
C6800001
DC24
1001
NO36
9010
4C280063
7201
€200
po1n
8027
D030
c201
DO1l6
7201
65800004
C50000C6
Do27
CO1F
DO61
T1FF
6841

REDY

MTGO

MTLP

MTNR

MTILL

MTRD

MTWEN

ONE —

MTBEN

MTIEN

BOSC L

LDX
MDX
MDX
MDX
MDX
MDX
MDX
MDX
MDX
LD
SRA
AND
OR
MDX
LD
SLA
BSC
MDX
MDX
LD
OR
MDX
LD
LDX
MDX
STX
LDX
STX
MDX
MDX
LDX
STX
LDX
STX
MDX
LDX
STX
LDX
STX
LDX
LD
STO
SLA
STO

BSC
MDX
LD

STO

STO
LD

STO
MDX
LDX
LD

STO
LD

STO
MDX
STX

12

MTCSSeZ+
MTSV+3

»

MTRD
MTWEN
MTWEN
MTLP

 MTIEN

12

12

Le

NN

—t -

Il
L1

NNRNONNN

MTLP
MTBEN
0

&4
MTMK3

MTQ03=MTSV

MTIEN+4
TSDAT

12
MTIENy=
MTBSYs+1
MTRET=3

MTINT=MTSV

MTMK &
MTILL+1
MTECD
MTSV+3
-1

40

41
MTRET+6
MTBSYs+1
MTRET
51 »”

" RECNT

16
RWRSW
*p3

4

RECNT
12
MTSV+2
MTSV+3
1
MTSV+6
1

INITA
MTSV+2
MTILLsZ+
+1

0
MTSV+5
M1
INITA+2
1
MTSV+4
+1
MTFUN
MTCCS=~1
INITA+1
ATLLZ2
ILSGO+1
-]l
EOTSW

IF BUSY» RETES
RESTORE A(LIBF
INITIAL BRANCH
READ

WRITE/W
WRITE/WOUT
REWIND
REWIND=UNLOAD
BSP.

.WRITE TAPE MAR

LOAD CONTROL P
POSITION CODE
FORM 000X+3

PROCEED TO STOR

IF AT LOAD PT»
BACKSPACE

LOAD 0X00

FORM 4X00

EXIT THRU DV N
LOAD ILLEGAL C
RELOAD A(LIBF+
FORM A(LIBF)
STORE A(LIBF)

SET 41 AS RETU

SET ROUTINE NT
SET RETRY CNT

SET READ MIN
SET READ/WRITE

SET WRITE CNT

SET WRITE MIN
SAVE MIN
RELCAD A(LIBF+
LOAD WORD CNT
SAVE WORD COUN
MULT COUNT=BYT
STORE BYTE CCU
1S CNT OVER MI
IF NOs BRANCH
FORM LIBF+2

SAVE A(AREA)
INCRMe TO A(EF
STORE A(AREA)
LOAD A(ERR)
SAVE A(ERR)
FORM LIBF+3

SET CODE
INTO CCW
RESET ILSGO AD

TEST FOR READ
SET EOT SWT IF
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0092
0094
009s

nooT

nnoe
0NaA
nnAl
0NA?
00A3
N0ASL
GIOAS
NOAG
00A7
0OAR
0NA9

CNDAA

NOAR
N0AC
0NAD
ONAFE
ODAF

DORO
nonAg
COR?
ncns

COR4’

0O0RS
NORE
OOR7Y
NDOBRA
nnnA
00AcC
NQRrRN
N
QORF
00co
03Cc1
nneg
00Ca
a0ca
~ncs
0Nce
Onec?
nncs
nC9
DCH
poca
shidd
each
ooch
NCF
SN0
801l
SN2
nnn3
a0nG
GOnsS
nnng
onnT
nons
DONA
nang

0N 74000032

s

L9

o

o0
—

Q= DOC DO s

~
-

OO!DOOOODOOCOGOOOf.S~DOOD"JOC~DO

COCO=TO0OU0RIOOTCO-HOOCOZ D

—

7002
74010032
OR1A
42000014
eXeleld
2001
JC3R
W03
AN0OR
0Qo0
hDeo

000F

00AA
DDOO
0000
GG00
0ol
NFO6
00F2
DFOO
0000
20QC
NORy
nooo
0000
0000
G000

oon3

N0RC
anen
0006
0004
NOR7
0011
Q0FF
4000
nNONA
n003
0004
003
4001
noo2
20N1
2001
Q007
JLOF
127
Ar1F
0017
037
0050
o003
00CY
0001
0600
006G
o000
NANG
6500009A
6A3A
6200

- EXEC

MTSV

MTBSY
TSRET
TSCSW
MTFMX
MTWSV
MTMK 7
MTOOF
GEST

RECNT

M1

"INSTA

AILLZ2
INSTH
MTUST
MTCMN
INIT

INITA

TSDAT
TSSEA

MTO06
MTU04

MTIK 2
MTMK 3
MTMK 6
M10

RSPCT
RSPSW
FsPsw
MTECD
MTCCS

RWUC
RSPC
T™C
ERASC
FSPC
M0OJ5U
MTVO3
RWRSW
EOTSW
MTFUN
MTINT
CSTAT
MTRRR

MDX
MO X
MDX
X10
BSC
BSS
DC
DC
DC
DC
DC
DC
DC
DC
D¢
nC
DC
DC
DC
DC
nC
DC
DC
bC
DC
DC

DC

nC
BSS
DC
DC
DC
DC
DC
DC
nC
DC
DC
DC
DC
DC
DC
DC
DC
DC
ble
nDC
DC
N
bC
DC
DC
DC
e
0C
DC
DC
DC
XI10
LOX
STX
LDX

L 500G
*a D

L 50e+}
INIT

L MTRET=3

£ 7
1
WARET
/DF03
8
0
/DD8BY
/000F
GEST+2
/DDOD
{
¢
)
/DFO6
ILSGO+2
/DFOO0
0
12
INITA

SSEA+2

POO VO OCO

TSDAT
/0011
/VOFF
/4000
10

3

4

3
/76001
/0002
72001
/72001
/0007
/VUOUF
/0027
/001F
/70017
/0037
/0050

CCCO =~ W

INSTR=1
L1l MTSvV
2 TeMP+]
2 0

IANCRM 1SS COUN
IKITIATE 1/0 O

RETURN TO USER
STORAGE AND €U

TEST CHANL STA

INITIALIZE FRR
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oonc o
oonn o
00DE O
N0FO0 O
NOELl O
00E2 O
00E3- 0
NOES 0
00E6 01
00F8 01
NOEA 01
0ONEC
Q0ED
O0FE
nneEF
00F0
00F2
00F13
O0F &4
NOF5
0NFé6
OOF7
0O0F8
00F9
O0FA
00FR
ONFC
OOFF
Q0FF
0100
0101
n102
n103
0104
0105
0107
0108
n109
010K
010C
n10n
010F
0111
3113
0N1la
0116
1118 1l
n11A ©
0118 01
011D O
011 01
nl120 n
0121 O
0122 0

0

0

0

0

0

01

0

—

SO0 O00DTOC30D D0

-

CODO0SCCSCODODDCD2DCTO

0 Q
— s

o000
[ (o]

0123
0124
0125
01726
0127
N12R
N12A
0128 01

700F
00C0
T4F6000DC
0920
7032
OBRF
740A000C
cl1D’
4C90000D
66000104

4C000192

NOEY

"N8R4

DOC1
100E
640000F2
7000
7007
7033
7¢25
7021
7020
701F
702E
701D
COR4
4C04015D
nNODG
08AC
80R3
Q0AA
1801
NOAL
Q0R7
4C2801N02
COAR
100E
4C2R015A
CCCA
1006
4C280177
740100A1
T4FFO032
100C

. 66000000

4CFO0004
4C02010F
70F9
4C2R0121
Cl1é
4¢C06012%
T0FE
40ORRB
620€
4029

TOF8

620F
4026
TUET
BC2R0131
r116
4C04012E

Tulﬁihdﬁ:

SKP MDX
TENSE DC
MDX
X10
MDX
X10
MDX
LD
BsC
LDX
BSC
5T0
X10
STO
SLA
LDX
MDX
MDX
MDX
MDX
MDX
MDX
MDX
MDX
‘ MDX
READ LD
B85C
STO
RYTCT XI1O
A

OVER

ILSGO
MTRGO

’ )
TwWo —»sirA

STO

s5C
3 - LD
SLA
BsC
LD
SLA
BscC
MO X
MD X
NOP
LDX
BSC
BSC
MDX
WWOR  BSC
NOER LD
BSC
MDX
BSI
LDX
BSI
MDX
LDX
BSI
MDX
WOWTM BSC
NOTER LD

BsC

EXIT

TEMP

EXITA

ERRA

MTWOT

OVER

0

SKP#=10
TSSEA=MTSV
TEMP
TSCSW=1
SKPe+10

‘TSDAT=MTSV

TENSE 9=
RTST+2
RWLUT+3
CSTAT
TSCSW=1
MTUST
16

*

»

READ
WOWTM

WWOR
EXITA
EXITA
EXITA
WOWTM
EXITA
MTUST
MTEOF sE
EOTSW
INSTA=1
INITA
M1

1

CMTWSV

MT006
RTSToe+Z
MTUST
16

Mo+l

- CSTAT

6
LORSHe+2Z
MTRSYs+1l
509=1

8]

MINT
EXITsC
TEMP
ERRAs+2
MTUST=MTSV
MTWOTE
EXIT

TENSE

14

CDSET

NOER

15

CDSET

EXIT
ERRBy+Z
MTUST=MTSV
*#+19E

FETCH SENSE DA

FETCH UNIT STA

IF COM REJs GO

FETCH UNIT STA

SET UCs UE BIT
BRANCH TO INT

CHK FOR TMIEOF
UE ON(ODD)s BK

FETCH BYTE CNT

SUBTR CCw COUN
ACJUST ACTUAL

SAVE CORRECT C

IF NOISEs REIN
RELOAD UNIT ST
SET UC BIT

IF ONy
FETCHCHANL STA
SET LENGTH BIT
IF ON(NEG) sBRA
SET ROUTINE NO
DECRM 1585 COUN

RESTORE XR2 AN
RETURN TO USER

FAGE

CODE

OR EOT)

BRANCH TO RETRY

IF DE ON (ODDJ)s EXIT

IF NCs» AWAIT S
IF UC ONs ERR
LOAD UN STAT

IF EOT » BRANC
TERMINATE 1F N
CHK FOR COM RE
TERM .IF NT ECT
INDICATE ERRCR

LOAD WWOR EOT
USER VIA ACTIO
TERMINATE

IF UC ONs ERR
LOAD UN STAT
IF EOTs BRANCH

i<s
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014C
014D
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0153
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0160
Cl61l
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2167
0168
016A
0163
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Cl6ec
01l6F
2170
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0173
0l74
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5177

D000 CTOO0O

eNeoNoNoRoNesNeNoNeNoXoXo e
s

-—
~

HODDO0OUTTO0O0000O0O0DO0OODC
— :

D
— pa

o R oé e
—

SReRsReRoNeRe oo e Wols)

T0E1
620C
401D
7018
40AR
7002
Cla3
D110
4079
Clleée
4C04013D
6208
4012
4073

T0F¢9

620D
400E
4C280133
4C040149

-440001A4

44000199
4047
TOFA
405A
404FE
70C3
0000
0000
€138
6AFC
80FRB
4480009E
2§18
TCRA
4C800140
6233
6E£000CAA
4054
40F 1
TOFA
74000003
7C0R
6206
40FR
4C280170
4Ch4a01n2
40132
T0A7
4C0201D02
70AS
1010
D139
6202
40NE
7062
4028
401D
705F
€108
D4BOODOF
7098
7912

ERRA

"ERALO

" EOTON

FUTRY

MTSAvV
CDSET

RERE

A

ERR
MTECF

FOFOT

RWTM
PRMN

EOF

RWRE!L

CWCTH

LORSH

MDX
LDX
BS1
MDX
BSI
MDX
LD
STO
BS1
LD
BSC
LDX
BS1
BSI
MDX
LDX
BSI
BSC
BSC
BSI
BSI
BS1
MDX
BS1
BSI
MDX
DC
DC
LD
STX
A

BSI
BSC
MDX
BSC
LOX
STX
BSI
BS1
MO X
MDX
MOX
LEX
BS1
BSC
B5C
Ast
DX
BSC
FDX
SLA
STO
LDX
BSI
MO X
BSI
BS!
MDX
LD

ST0
MDX
X10

EXIT
2 12
CDSET
FUTRY
TENSE
*42
TSSEA+3=MTSY
RECNT=MTSV
RETRY
1 MTUST=MTSYV
L. EOTON»E
2 11
CDSET
RETRY
ERALO=3
2 13
CDSET
He+Z
FUTRY»E
WTM
RWU
RWUT
H
WTM
RWU
EXIT
0
Q
1 MTINT=MTSYVY
2 MTSAV
MTSAV
I MTSV+4
-
EXIT
I CDSET
2 51
L2 RECNT
RETRY
CDSET
RERE
L ECTSWe0
EOF
2 6
CDSET
L RWREle+2
L NTSTeE
R
FXIT
L 2TSTeL
TEMP
15
1 COTShe=mMTHY

-

rrrecr

CDSET
RTST
RWLU
KWUT
RTST
1 “TuwsSv=MTEY
I “MTSV+sH
EXIT
1l LIiSTA=1=MTSY

IF NOT EOTs EX

SET EOT CODE
INFORM USER

CHK FOR COM RE
SET RETRY COUN
LOAD UN STAT
IF EOTs BRANCH
SET ERROR CODE
INFORM USER
SET ERR/EOT €O
RETRY
EOF/RWU/TERM
EOF/RWU/RETRY
AYWAIT RELOADIN

EOF/RWU/TERM

RETURN LINK
LCAD 0X00 DEVI

SAVE ERR CODE
FURM OXOM(FULL

GC TO USERS ER
USERS RETURNY
IF ZEROs TERM
IF NOs RECOVER

RESET RETRY CN

ERROR ALONE=CH
KFTRY ‘

LAST CONMM SENS
IF NGe SET ECQF
SET ECF/EQT CO

RwU/REINIT
REINIT
RWU/ITERY

DE G~
IF DE NT ON» A

SET EOT SWITCH
SET EOF ALONE
o TC USER FOR
RCINITIATE
FADUNZ/REINIT
ALATT RELOCADIN

LAAD ACTUAL CN
STARE IN USER
TERMINATE

CHK FOR LENGTM

PAGE
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1179 01 4C30017D

017A
J178
WJ17C
S170
O17¢
017F
0180
0181
o182
0183
cl8s
G186
crav

01848

0184
0185
J1AD

ClEL

G18F
0190
o182
3194
5165
0196
U197
0159
O019A
H19C

D190

r19F
G 1GF
O1AC
1Al
G1AZ
O 1AL
S1AD
SJ1AT
S1AH
C1AG
J1AA
O 1AC
ULIAD
2 1AF
C160
t1nn
1IR3
PR RLT A
C1606
n1R7
Ol
G189
S1TA
01RC
O01RE
O1RF
y01C1

nlCz-

01C4a
31C4
o107
21C9

I

3

—

D20
oy

6203
4001
TOF6
2407

*( CE

Tont

D111
09CE
7092
6EQQN1ER
6Al3

Cl1b

1809

4C04018H

7040
74020169
T34E
T0473
Q000
66030197
602028
C13F
Fep7
6029
4C8U018F
006G
G6EGO0C1A2
EACC
Cl31
nlll
{037
0187
TO0F
H4TRGC199
NIy
GOCIOLIAA
6AC]T
133
TGF4
OCHCCVTAD
T0FA
HCBUT1IAG
GO0
T¢ FFGCAA
TCO03
L2C1
4CANDLAF
COz0
D157
Ccl3s
100
4C2019183
66008102
GAAA
T4FFo0C3
7316
T4F20169
T4GFFA0CH
7511
7T4C535169
TH4reucCs

LONG
GSTAR
WRT

WSP

RWUT

BACK
WU

RWURE

T

WTRAC

YTwW2
RETRY

RSP

BSC
LDX
BsS1
MDX
LDX
BSI
MDX
5T0
X10
MOX
LDX
57X
Lo

SRA
BSC
DX
MDX
MOX
MOX
e

LDX

STX

Lo

OR

LECX
BSC
bC

LOX
STX
LD

3TC
LD

sSTO
M X
nsC
e

L>X
5TX
Lo

MODX
LDX
MDX
BSC
DC

AN ¢
MOX
LOX
£5C
LD

STO
LD

SLA
ESC
LOX
§TX
MDX

MDX -
"MDX

MDX
MDX
MOX
MDX

Le
L2

o NN

-

rr.f I
NN

r

LONG 9=2Z

8

CDSET

CWCTM

7

CDSET

RERE
GEST+3=MTSV

"GEST=MTSV

I
~NSP

RRMN+1
TSDAT=MTSY
9

NSPHE

BSCNE
BRN+19+3

" ERASE

RTST.

0

BACK

40 o
MTINT= TSV
AT IKE=NTHY

4l

RWUT

0

RWURE

ARN+1
RWUC=MTSYV
GEST+3="Tgv
ARENT
ILSGO+1=-MTSYV
GSTAR+1

RwU

"
.

NTMRE
RIERNE S |
TC=MTSY
GO

VT2

. '\'\. T *A + :.

AT

o]

RECNT g1
#+3

1

RETRY
ARENT
ILSGO+1-MTSHY
RWRSW=MTSV
12

WRTsZ

RTST

BRN+]
BSPCTe~1
BSONE

"BRM4+le=14

BSI SWee1l
BSUNE

BRN+1 945
FSPSWe=1

IF +9 SRANCH C
SHCORT ALONE
SHORT INPUT
CORRECT WRD X

LONG INPUT RECCR

SETRY
EXEC BKSPs FSF
PL'J'U y

WRITE RETRY

FETCH SENSE DA

SKIP BSP IF i
GC TO BKSP

AFTER RWU/RETR
WAIT AT 41

ANAIT UNIT REL

WU ROUTINE

wT ROUTING

MALN RETRY ENT
RETRY FINISHID
IF NCo RETRY
SET ERROR CODF
RETURN

RESET ILSGO AD

TEST BSP CNT
IF 1 BSPs GRAN
RESET ENTRY

3 BSP COMPLETE
IF NOs BSP AGA
IF YESs RESET
2 F5P COVPLETE

5 "f"';,f‘
l.'\E' o

D

31
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J1CH
01cCC
01CE
01D0
01n2
0103
0104
01ns
o1n7
0108
0106
S1DA
O01DR
cinc
150
J1Tk

0.
01 .
01
" 01
0
0
0
01
1
C
QO
0
0
0
C

700E
740300C3
740300C5
740400C4
Clls
D157
0918
4C000114
0168
€132
70A6
c13s
70A4
Cl13s4
73A2

CARENT

BGONE
FSONE

FINASE

MDX

MPEX
MDX

MDX

LD
STO
XI0
BSC
DC
LD
MX
Lb
MDX
LD
MEX
LrD

rrr

—

FSONE
BSPCTy+3
FSPSWe+3
RSPSWe+4
AILL2=MTSYV
ILSGO+1=MTSYV
INIT-MTSV
TEwP

BRN
BREPC=MTSV
GSTAR
FOGPC=MTSY
OSTAR
ERASC=MTSY
GSTAR

PAGE
IF NGy FSP AGA

CXEC RETRY OR
RESET ILSGO AD

SET »
APPROPRIATE
COMMAND
FOR

GSTAR

32



SYMBOL TAELE

AILLZ 00AE ARENT 01D7 BACK 0197 BRN 0lé68 BSCnE Q1De
8sPC  00CC BSPCT 00C3 BSPSW 00C4 BYTCT COFF CDSET Jlal

CSTAT 00Dé& CWCTM 0173 E  0lo07 EOF oi6n EQOFOT C1lsg
EOTON- 013D EQOTSW Q00D3 ERALO 0139 TRAEC 00CE ERASE 01DC
ERR 0158 ERRA 0121 ERRB 0131 EXEC 0097 EXIT QlOF
CXITA 0118 FSONE U1DA FSPC QOCF FSPSW 00C5 FUTRY 0149
GLST  00AS GO 019€ GSTAR 0180 H 0133 ILSGC Q0FQ
INIT 00BR2 INITA COB4 INSTA GOAD  INSTB OOAF LONG Q17D
LORSH C177. M J1%A MAGT 0CCO MINT 0004 MTBEN 0085
MTBSY 00AL MTCCS CCCY MTCMN OCB1 MTCSS 0039 MTECD 0CCé
MTEOF 015D MTFMX 00A4 MTFUN 0OCD4 MTGO 0060 MTIEN 0089
MTILL 0063 MTINT ©OLCS MTLP Q059 MTMK2 QOHF MTMK3 00CC
MTMKG 00C1 MTMKT CUA6 MTNR  CU60 MTRD CO6E MTRET QC17
MTRGO 00F2 MTRRR 0007 - MTSAV 0laC MTSV - 00%A MTUST O0BU
MTWEN 0073 MTWOT 0125 MTWSV UOAS MTw2 C1AD MTOUF 0JA7
MTO03 00D1 MTQU4 QORBD MTO06 O0OBC - MLO50 00D2 Ml D0AC

“10 00cC2 NOER ™ 013D NOTER Cl12A° OVER GUEC READ OQOFB
RECNT OO0AA REDY 0047 RERE 0157 RETRY OQlAF RSP O1BF
RTST 0102 RWREI 0170 RWRSW 0002 RWTM 0166 RWU 0199
RwUC 00CAR . RWURE 01A2 RWUT 018F SKP 000C T 0105
TEMP 0114 TENSE 00DD - TMC 00CD TSCSW Q0A3 TSDAT oaB7
- TSRET 0Q0A2 TSSEA 00BA WARET 0038 WOWTM 0128 WRT 0183
WSP  018B WTM 01A4 WTMRE 01AA WWOR 0118 -

0 ERRORS IN ABOVE ASSEMSLY,



/77 J0O
/7 AS
*LIST
0000
0001
0002
00013
0004
0005
0006

- 0008

0009
0N0A
000R
000¢
000D
000E
NOOF
0010
0011
0012
0913
0014
0015
0016
0017
0nls
0019
001A
071R
0n1¢
001D
001E
001F
0020
0021
0072
00213
0n24
0025
nN26
0027
nn28
N029
002A
0078
002¢
092D
OnNpgFE
002F
0030
0n31
003>
€033
0034
np3s
01136
on37
0038
SLET
033A
00138
093¢
0n3n

B
M

0
20
0
20
0
0
01

20

0
0
0
20
0
1
1
20
0

1
1
20
0
0
0
0
20

0
1
1
0
0
0
0
20
0
1
1
0
0
0

7‘11Q

0000
176558F1
3100
176558F1
0000
70FN
4C800000
40F7
6105
J3059130
1€ 00

N153

225C5144
0000
0154
019D
0048
03059130
0000
TO0FD
l40478C0O
2000
n19c
N0Fs
140478CO
0000
70FD
T1FF
70EC
406D
406C
4071
6105
lan4a78C0O
1000
01l9C
00FS
140478C0
2001
019C
00F5
140478C0
0000
T0FD
T1FF
T0F3
140478C0
1000
219C
YW FS
4ng3
4062
4067
6105
140478C0
1001
019C
OOF5
406R
T1FF
70F9

SPACE

BEGIN
RD

TRAN

PRN

DC
LIBF
e
LIBF
DC
MDX
BSC
BSI
LDX
LIBF
DC
ncC
LIBF
DC
DC
DC
D¢
LIBF
DC
MDX
LIBF
DC
D¢
DC
LIBF
DC
MDX
MDX
MDX
BS1
BSI
BS1
LDX
LIBF
DC
DC
DC
LIBF
DC
e
DC
LIRF
DC
MD X
MDX
MDX
LIBF
DC
DC
DC
B8S1
BSI
BSI
LDX
LIBF
bC
DC
DC
BSI
MDX
MDX

0
PRNT]
/73100
PRNT1
0

Lt
SPACE
SPACE
5
CARDO
/71000
INPUT
SPEED
/70000
INPUT+1
INPTA+]
72
CARDO
0

LU X}
MAGT
/72000
INPTA
ERRTP
MAGT
0

H=3
=1
RD+1
WTMO
WTMO
RWDO
5
MAGT
/1000
INPTA
ERRTP
MAGT
/72001
INPTA
ERRTP
MAGT
0]

#e=3
-1
TRAN
MAGT
/1000
INPTA
EQTSK
WTM1
wWTM1
RWD1
5
MAGT
/1001
INPTA
ERRTP
PRNT
-1
PRN

READ

CARD TO EBCDIC CODE
CARD AREA

EBCDIC CODE AREA
CHARACTER CNT

WRITE ON ZR

34



NOOOoOOODO

—~
—
3

4063
4062

T 406]

4060
405F
40BC
6105
143478¢C0
1001
019C
00FS
4050
T1FF
70F9

140478CO

1001
019C
00F5
6105
140478C0
1000
019C
QCFS5
71FF
TOFA
140478C0
1000
019C
0ops

140478C0

2000
019C
00F5
140478C0
6000
l140478C0
6000
140478C0
6000 ‘
140478C0
1000
01ecC
00E2
4028
4095
6108
140478C0
1000
019C
00E7
4036
T1FF
T0F9
408C
140478C0
1000
0106
00CE
4038
140478C0
1000
J120

RPD

PRO

LAST

MDX

LIBF
D¢
oC
DC

- LIBF

DC
oC
LIBF
DC
LIBF
DC
LIBF

LIBF

DC
DC

BSI
BS1
LDX

LIBF .

DC
DC
DC
BS1
MDX
MDX
BS1
LIBF
DC
DC

BSI
LIBF
bC
oc

BKSP1
BKSP1
BKSP
BKSP1

‘BKSP1

SPACE
5
MAGT
/1001
INPTA
EOTSK
PRNT
-1
RPD
MAGT
/1001
INPTA

"EOTSK’

5
MAGT

/1000

INPTA
ERRTP
PRO

MAGT

/71000
INPTA
ETERM
MAGT
/72000
INPTA
ERRTP
MAGT
/76000
MAGT
/6000
MAGT
/76000
MAGT
/1000
INPTA
REINT
RWDO

'SPACE

11
MAGT
/71000
INPTA
RWURE
PRNT
-1
LAST
SPACE
MAGT
/71000
BLKLW
ERLOW
PRNLO
MAGT
/1000
BLKHI

PAGE
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007C
007D
007€
0OTF
00RO
00R1
0082
0083
0084
NNAS
0086
0087
00RB
oney
00RA
0N AR
D0BC
00RN
OORE
008F
0090
0092
nnq3
0094
0095
0097
0008
- 0n09
0NGA
009R
onan
LT

CN9F

OOAQ
NNA2
fOA3

00AG-

ONAS
NOAT
O0AR
NOAQ
ONAA
A0 AR
O00AC
OO AN
NOAE
NOAF
0aRrQ
0OR1
0O0R2
ONAL
0IRS
0O0R&
ONRY
NORY
NnRa
OORA
NNRA
QORC
O0RD
QORF
ONRF

1
0
0
20

OTNO VDO D

o

—

o)

2

-

o -

O 220N DD
[ ad O ad

OOOM-—HOM:}OMQOOO\JHHDMQOM
[ fe] o o [ o J o o

00F5
4043
6103
14047RCO
1000
0120
Q0CE
403D
T1FF
T0F9
140478C0
5000
l40a4v8CO
oneo
TOFD -
6013R
0000
140478C0
7000
Q0F5
4CRON08BC
0000
140478C0O
4000
4CRON092
anaonon .
1404786€C0
T001
DOF8
4CRON0O97
Qa0 .
1404 T8RCO
4001
4CR0Q090D
JL00
1¢0Qa478C0O
APOL
4CRANDAZ
0000
140472CO
ouon
TOFD
17655AF1
2000
flacg
OQF%
174888F )
0000
TOFD
4CB0O00AT
0000
1404 THCO
0000
TOFD
1768%8F]
2000
0106
QQFS
176558F1
0060
TOFD
4CRANO0RL

SK1P

WTMO

RWDQ

WwTM]

RWP 1
RKSP1

PRNT

PRNLO

1

ERRHI
PRNHI
3
MAGT
/71000
RLKHIT
ERLOW
PRNHI
-1
SK1IP
MAGT
/75000
MAGT
0

o3

Q
MAGT
/77000
ERRTP
WTMO
0
MAGT
/74000
RWDO
0
MAGT
/7001
ERRTP
WTM1
0
MAGT
/64Q0]
RWD1
0
MAGT
/7600)
RKSP]
0
MAGT
/0000
w3
PRNT]
/72000
INRPTA
ERR
PRNTI
Q

LK ]
PRNT
0
MAGT
)

L Lk ]
PRNT]
/72000
BLKLW
ERR
PRNT]
)

L LX)
PRNLO

36
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00C1

S 00C2

00C3
00C4
00C5
00C6

00C7

onca
00C9
00CA
00CR
0occ
00CE
00CF
00n0
00D1
00n3
00ns
0006
0008
0009
00NA
00DR
00nD
00DF
00EO
O0NE2
NNEFE3
00F4
00ES
0UE7
00F8
00EY
00EA
00EC
00Ft
00EF
00F1
DOF3
00F4
00F5
00F6
00F7

00F9

OOFA
00FR
00FC
O0FE
00FF
0100
0101
0103
0104
0105
0106
0107
0120
0121
N0153
0154
019C
0190

O 0 O0DTOOHNCODOO0OCOODD
O -

0
20
0
0
20
0

—

[y

2

o}

0000
140478C0
0000
70FD
176558F1
2000
0120
JUFS
176558F1
n000
70FD-

4CB000CY

0000
4029
7000
7T40400D0
4CB0O00OCE
1010
4C8000CE
0000
GO1F
7000
740400DA
4C8000D8
1010
4CRO00ODS
0000
4015
1801
4CRO00EZ
0000
4010
100D
4C2800EE
4CR00Q0E7
7000
T40400FEE
4C8000EY?
1801
TOFC
0000
4002
4C8000F5
0000
EOO0A

.9007

4200100
17064885
N104
8002
4C8000F9

0001

DEAD
FOFF
0019
0019
0032
0032
0048
0048
0024
0024

PRNH1

ERLOW

ETERM

DC
LIBF
DC
MDX
LIBF
oC
DC
DC
LIBF

MDX
BSC
DC

BSI
MDX
MDX
BSC
SLA

‘BSC

DC

BSI
MDX
MDX

- BSC

REINT

RWURE

EOT

ERRTP

ERRCK

NO
ONE
DEAD
FOFF
BLKLW
BLKHI
INPUT

INPTA

SLA
BSC
DC

BS1
SRA
BSC
DC

BSI
SLA
BSC
BSC
MDX
MDX
BSC
SRA
MDX
DC

BS1
BSC
DC

AND

BSC
L1IBF
DC

8SC
DC
bC
DC:
oC'’
BSS
DC
BSS
DC
BSS
bC
BSS

-

>

-

-

0
MAGT
0

*=3
PRNT1
/72000
BLKHI

ERR

PRNT1
0
LN
PRNHI
0
ERRCK
*

#am3 gl
ERLOW
16
ERLOW
0

ERRCK
* .

Ll X R 2

ETERM
16
ETERM
0]
ERRCK
1l .
REINT
o
ERRCK
13
EOTe+2
RWURE
*
EOTs+4
RWURE
1

L LY/

0
ERRCK
ERRTP
0
FOFF
ONE
NO»Z
PAUSE
DEAD
ONE
ERRCK

RETRY ONLY

COLUMN CNT

WORD CNT
37
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0ONFS
NOF5
00F5
nicz

ERRHI EQU
FOTSK EQU
ERR EQuU
0008 END

NO ERRORS IN ABOVE ASSEMBLY,.

ERRTP
FRRTP
ERRTP
BEGIN

38
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/7 XEQ TESTM 7-22 A.
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THIS PROGRAM TESTS THE MAGT SUBROUTINE FOR MAGNETIC TAPE 1/0 FOR THE 18M
1130« FIVE CARDS ARE READ AND STORED ON TAPE UNIT Os ARE TRANSFERED TO
UNIT 19 AND ARE THEN PRINTEDe UNIT 1 1S THEN BACKSPACED AND THE RECORDS
ARE RE=READe ~FINALLYs A TEST OF THE EOT=ON-READ RECOVERY CHOICES AND
THE INCORRECT LENGTH RECOVERY CHOICES ARE TESTED ON TAPE UNIT 0o

40



THIS PROGRAM TESTS
1130s FIVE CARDS ARE READ AND STORED ON TAPE UNIT Os ARE TRANSFERED 10

UNTIT 19 AND ARE THEN PRINTEDs
ARE RE=READs FINALLYs A TEST OF THE EOT=~ON=READ RECOVERY CHOICES AnD

THE INCORRECT LENGTH RECOVERY CHOICES ARE TESTED ON TAPE UNIT O

THE MAGT SUBROUTINE FOR MAGNETIC TAPE 1/0 FOR THE IBM:
UNIT 1 IS THEN BACKSPACED AND THE RECORDS:

41



THIS PROGRAM TESTS THE MAGT SUﬁhCUTINE FUR MAGNETIC TAbL [/70 Fow THE Jh

1130s * FIVE CARDS ARE REAL AND STORED
UNIT 19 AND ARE THEN PRINTE e UNIT |

CN TAPEL UNIT 0s ARE TRALSFERLD To

15 THEN BACKSPACLD AND THE RECUNDS

ARE RE=REAGS  FINALLY, A TeEST OF THE EOT=UN=READ RECUVERT CHOTCLS Anu

THE INCORRECT LENGTH RECUVEKY CHUICES

ARE - TESTED ON TAPE UnIT U

THIS PROGRAM TeSTS THe MAGT SUBROUTINE FOR MAGNETIC TAFE 170 Fur THL led

1130  FIVE CARDS ARE KEAD AND STORED
UNIT 19 AND ARE THEN PRINTLDe UNIT 1

ARE RE=READS, FINALLYs A TesST OF THE COT=0N=READ KECOVLIRY $HULCLS Ao

THE INCOKKECT LENGTH RECOVERY CHOICLES
THFE INCORFFCT LENUTH RECOVERY CHUICES

O TAPE UNIT Q09 ARE TRANSFERED Tu
IS THEN BACKSPACED AND THU RECUKSS

ARt TESTED uiv TAPE UNIT e
ARE TESTED Gl TAFE UNIT J e

42



THIS PROSKAM TESTS THE MAGT S BRO TINE FOR MAGNET [

1130e FIVE CARDS ARE READ AND STORED ON TAPE UNIT O» ARE TRANSFERED TU
UNIT 1s AND ARE THEN PRINTEDe UNIT 1 IS THEN BACKSPACED AND THE RECURDS
ARE RE=READe FINALLYy A TEST OF THE EOT=ON=READ RECOVERY CHOICES ANU
THE INCORRECT LENGTH RtCOVERY CHOICES ARE TESTED ON TAFE UNIT Cs

43



. 0008
0009

/7/ JoB
// ASM
*LIST

“LEVEL

0000
0001
0002
0003
0004
G005
0006
0oo7

oocooOoCcCcCoCcooCo

000A
0008 01
JGOD 01
000F 01
0011 Q0
0013 ©

0014 O

0015 01
0018
001A
0018
001C
001D
001E
001F
0020
0021
0022
0023
0024
0025
2027
0029
002A

CoOCcocoocoocCco

GO
-

7-23.
4

0438
0734
0435
0436
0000
Ngl12
280C
69CA
6104
0810
1140
C500001€E
4C180023
4580FFFF
65000000
2000
€803
4CC00004
GCo2
0G00
U300
0000
DBOO
00006
0000

1701

JFGO1
1F01
08Fe
100c¢C
4C100011
44800000
TO0E7

ADDR4

NT&42

NT&4
NT46

TTEMPG

SENS4

INST
DEVC4

SCTsST

ILS 04

LD Ll

DC

ble

X10
SLA
BSC L
BSI 1
MEX
END

NO ERRORS 1is ABOVE ASSEMBLY,

/70438
/0734
/70435
/70436

0

TENPG
NT46E
NTag+]
4
SCNSy =)
0

DEVC4
SCTSToe+~=
ADDRY4 =}
v}

C

TEMPY
ILSO

0
/9300
9
/bBUO
¢

L e

0 m———

/1701
/0FQ1
/1FQ1
INST=1
12
NT44 gm
ADDR4G
NT44

44



// JOB
// ASM
¥LIST 7=2M.

#PRINT SYMBOL TABLE

) LIRR
onon 140478EQ ENT MAGTZ
aNon. 0 7008 MAGTZ MOX ENTRY 155 CALL ENTHRY
M01 00 4CCO0000 “XIT  ROSC 1 e Bt CALL EXIT
nnni3 0 np32 cl00  BC 50 READ RETRY COUNT
nong 0 N003 c003 DC 3 WRITF/WTM RETRY CNT
aoos 0o AO00 ARFA DC 0 ‘ SAVF .
I lak Yo TORUF FOU .60 : v
000/ 01 550000F1 FNMTRY LDX LY FEXINT - SET IMNTER ADDR
0008 N0 AL 0O0O0C STx L1 12 ‘
00nNA 0 A13C L.DX 1 10ORUF
NNOR N an7n 5 con?
0nNnec 0 NN STO ROWR T SAVE 0P CODF
nNON N1 4CPRNN1A RSC I #4447 IF READy BRARCH
nAnNar 0 1010 " SLA 16 IF ©T READe SFT ENTSW NFE
0N1N 01 Nancnarg STO L FOTSW. '
NNl N ocorr Lo ROWRT
rA13 0 4RNR ReC .+ ~ TETEST FOR RD/%w IF NT cSkp
D016 0 CRIN LD NI T=] IF RD/We USE OLD UNIT
on1s oo 1080 ST .16 :
NO16 01 9400C0AL S L. 10Ccc2? ,
NN1e N1 4acannnFen RSC L PAT¢2= IF =Py RRANCH
NN1A 01 84000NAL : A L 1occ?
SO Nola R e Yoty X' : 5TO UNTT RPESET UMNIT
NN N Fapfl A 0or FOFO FORN EQFX
NY1F A ANan 5TN FOF© ARG STORE
NY1F A ca79 L0 [0CC+1
OGP0 0 FOAF _ ANDY FFOQ
nn21 N a7 Or T T I0CC PEVITE
A2 N ERAN OR O0ORN
nY23 N nNT5 STO 1NCC+] SET o
nNDL N pnTD ' STO TSEFN+]
UK 0 NNT79 STO SOATA+]
YA A A2AN LOX 2 51 SET COUNT
~ATT N aARN ‘ 5TX 2 ARFA
faTE A CORY L RDVRT L7PAD 02 CIDE
DO 0] LC2RNNGD PSC L READe+7 FEAD
TA2R AT ACIA80N0LR RPSC L WREITed= WRITE
Rl T AN 2NE A 4 cnn
“ADE A1 40180037 REC L RE Yy REWIAD
Yot o WFaY IaKal N/ <, . cend
JOR1 01 4C1RNNA0 ROC L RSP y4+= TACK SPACE
nN13 N 101N SUA 1¢ CSET RDWRT T wWHITF FOR w1
NN24 0 !3055 aTO pPOVEPT DET!"‘I-‘“S
N135 ¢ €N73 Lo - CEOF AN R
nNN3e N TN AR FATIO
N7 N cnac mESnN CRFWP
no3e 0 700 WX REDC+1]
nNA0 N T 6R aepe . Ln crReC
INIA 1RO anT 16 :
nNA9E n 4nan BS1 TREDY TEST DLV R2Y
NYIC N CNT3 LD HATA
N3N N 1eng SRA 3 SET LP MARVEIR
NOAE N1 4CnNa0nnd . RSC L EXITeF SXIT OIFE Ox
noan 0 1090 SLT 16
161 Y 7014 _ MY ENTIO
DALY N Cne REAN LD cCl100 : READ
TGN ™y 7 &TN FRTST SFT RETRY COUNTER
CNade YO0 Lo nerT

NALE A T 1 0 SET wQRD COUNT 45



nN46
0047

0048
0049

NN4A°

0N4B8
CQac
0nan
BIAY/IN
NoLF

oNs50 -

¢nsl
0063
NG54
VT
157
00458
0059
005A
cosn
005C
coHsD
005E
N0SF
060
061
0063
064
2066
On67
ongn
O\J(Jg
O06A
ncen
"6 C
0060
CO6LC
LOQF
!I\J 7"‘
071
nfo72
o073
G074
A A
2076
30717
0078
el d>)
0C7A
cn7H
shlrde
0NTH
nNa7e
Srvan
nR]
-3:’\ 02
1093
CNas
aonat
O08R
nnag
':\'0 Q],’\

S O000DO0OCYDDOIVLIIDNOOCOODOD
—

(&)

f—

a

ODT)OODOC)T)CDOOODQ

PG e

(O N &I SIe B

-~
-

fo B

TDOOOOOTDHUUOOQOOf
[

€nss
7010
CORRB
DO4l.

623C

7102
7201
ClFF
1008
FOFF
PaCo
T4FFOQNE

TO0F7

ca3n

PGJ0QCAC

CO4HF
Dos5A
1010
DO3F
cesa
nNns1
10AD

I35

75
~ra3
4C290002R
cere
4CINGCu]
1710
Be4n
62753
6178

C1el

18203
NI3C
clan
18Ce
3P2A
101¢
16R8
N3
71FF
T2FF
70r7
TU8A
Da80
1010
[)"\"L'.’
1921
4061
CC32
1GCA
LC000N093
170464004
ey
TOFS
4C68C078
4CeQeo??
DEAD
acel
Q002
Lo

WRIT

B—~—

LOOP]

ENTIO
IO0PA

ENTEF

LOCP2

EXTTA
TREDY

REDY

FRADA
cnNol
cnag
RowRT

L
MDX
LD

STO
LPX
MDX
MPX
Lp

SLA
OR

$TN

MDX L

WMAY
L'\

STC L

L
S5TO
SLA
STO
LD
5TC
SLT
5TS
BS I
LD

RSC L

Lis

B5C L

SLA
S5TO
L2X
L0Xx
LD
SRA
STO
Lo
BT
ST0
SLA
LT
STO
MY
‘.1r\x
M X
“NX
oC
S5LA
ST
XIn
351
Lo
SLA
2sC L
LIWF
DC
MEX
BOSC L
RSC 1
NG
ne
ne
nc

NN

N =

s

[l o9 ]

=Py

CREAD

ENTIO

cao03

ERTST
I0RUF

2

1

-2

a

-1

0

ARFA =]

LOCP1

ACNT
SO8UF

CaRIT

HILD
16

FRCNT

HOLD

CClvs]

32

ERS

TNRDY
CRSW
ERROKRZ

ROWRT

EXITo=
16

r2 TSy
120
IORUF+60
1

P
[OBUF

0

)

10PUF =2
16

]

IVPUF =]
-1

-2
Locpe
EXIT

¢

16

NS
SDATA
WALT
TATA

19
REDYsC
PAUSE
FRADA
TREDY+1
TREDY+1 942
TREDY
IOFAL

1

2

[y

CLEAK

PAGE

WRITE
PACK BUFFER FOR OUTOT -

INIT FRROP CNT
LGAD COMVAND
SET COOMAND INTO CCuw

ERROK SWITCH
EXEC OGP AND AWAIT I4TER

BRANCH [F FHkOR

EALIT IF NOT RFAD

TEST UNIT READY

N LY
SET INTER SWT TO OFF
FETCH SEMNSE DATA

ANAETT INTER

SET TUAs TUB RBITS
IF READY BPA'CH
IF NT ROYe INEICATE

RETEST

IF RUSYs RETEST
IF RFADYy GO

46



anen
:):‘) ;;‘C
Sanan
nnaer
0J8F
anagn
(QRORPRe)
nnaep
nnai
onGa
nnog
06

anoeT o

nnal
nQa
SRE-V\
RIS
anaec
noaen
GOQF
nNoORF
ATAD
caAl
AR
SO AR
[RRVIREA
a™MAS
NNAG
CIYAT
NAA0
nnAQ
ronae
CYAA
YA
NYAL
ONAOA
TOAA
(O AR
MMAC
CAADG
ONAF
TOAR
Sann
¢cnnag
aNf
[ATIEN
N4
Doy
nOR?Y
_r)f"”i)'l\
NG
(ne
noey
nnra
nreey
ane?
oncn
D00y
ThCs
nNCh
ooo

i<}

30000
00000
N ToFn
Y OFFC?
0O FFOC
¢ DORO
0000
D 403N
n o 00
QO oaeo
N nonn
1 NOAA.
0 .nPpeo
1 atan
N ID10I¢N4]
(AN Telole!
0 DFN3
N 2002
N NDFO6
1 00AD
0O DROD
AN AT To¥
Do00ng
1 “CORe
™ aN17
7 RINIA NS
VIS Fate B
A ol |
A Y oXAN =
NAnee
noo201r
0 RIS
O 2008
0 OGN
N NOTA
nnaan
coo0ean
nnng
noonannG
3 GeNg
n CF?
A I o
01 4C4000RG
0oger
noorone
o Cocr
21 AC3CC001]
Nl 4C2000113
C COF4
a SOFC
a L4017
¢ CCNF
(AN A RS 1 k)
o 40N F
- (GRARRNC!
nooenco
AT Ta el |

ERTST

FOFD -

FQFO
WCTST
FFOO
0080

OCNT
UNTT
FRSW
NOISE
TSSEN

10CC

SENSE

SNSWC

SDATA

10CC1
rocgz
CRSPC
10CC3

n;[}s;\l'
CEOF
CREAD
WRIT
CFRAS
CREYD
FROMT
CCwA

cCw

NATA
FOT &
HOL ™
TVECT

CFRROR

FROWT

De
ne
D¢

gele

bC.
DC
RSS E
ble
ale
nc
ala
nC
0C
OC
ne
ale
nC
ne
D¢
ne.
ne

DC
ne
nc
e
ne
iale

ne
- ne

ne

Qi
£ou
Fou
rou
QU
ne

AN

A

ne
ne
DC
nhe
RSS
ne
e
Lo
S5T0
BOSC L
Bs1
RS
e
BnSC
BSC
Lo
5TC
BS1
LD
ST
RS
LD

rr

STO

C

0

0
/EQFO0
=57
/FFOC
/70080
0
/764030

0
0

‘CCWA

/BDO0
cCw
/DDOQ
"

.

/NF03
72002
/DF06
SNATA+2
/D000
6 .
4
DATA
/0017
/70007
/0027
/2001
/O00F
0
/201F
SNSWC
10CC3
10CC1
10NCC?
SENSFE
0

0

)

127

0
/003D
3

8]
v

0

CEFOF
CCuW+1

3%

TRRDY
FXITA
ROWRT
EX]ToemZ
CKNOS 92
CBSPC
CCw+1
TNRDY
CERAS
CCvi+]
TLRDY
FRCNT
Cuo1l
FRCNT

PAGE

START
1/0 :
SENSE U STAT V// RESET

FEAD .
SFNSE RYTE CNT

FRASF
REWT M
BACKSPACF
WRITFE

Ry

w T A

TEST 1/0C(CCw)

RYTES
COMNMAND
IGBUF+1 ADDR

wWTM

EXIT IF NT RPD/WRT
BRANCH IF READ
(WHRITE ERRCOR)

HACK SFACE
SET ERASE

FXEC ERASE OR BSP

INCRM ERR CNT
47



nne9g
COCA
nnce
nacon
NNCE
20nQ
nong
0nN3
O0N4
cIns
nnNng
onpT
RIOIAL]
QNag
ONMA
CN0R
ennD
nnne
NONF
O0F1
NNF3
O0NFE4
S LY )
NNFE7
20F8
N0ES
QOCA
thele
nAED
NOFF
OGFEF
OOFD
onri
Nnor2
0NF3
NNF &
0NF5
Y 6
oy
norEs
JTFA
SOFR
(NFC
COFD
O0FE
OOFF
101
o102
103
U105
G1o7
109
G10A
10
n10n
AN S
"119
"111
vlln
114
“11¢&
n"117

0
01
0
8]
01
01
0

[ gy

[o]

DOCU 220D NIDDNIDI2DOUODIDIODDDODCDD
- —

~
~—

D00 DD C D DL
—

DOOTODC
- -

01
0t
29
£l
51
01

N1

S0C1
4Co8005R
COE1
FODR
4C20Q00E8
T40000R3
TOE?
WECh
(AR
ACQ0.
HOAOD
1010
NDOCF
napr
4002

4CRODONDS

noeao
coce
4C1E800DF
4CROCIDN
cory
HC200080
CORF
70o00C :
17064885
AOFC
4aCCLO063
PARC
K59
aC99
NOAR
70CS
06ee
NRAQ
GO9A
4878
NOQF

LY

1000
4C10011°2
1001
[;.QPF
6RO7
6 8B AA
1001
4¢C10C112
UAC
(A3
4190114
4COR0117
740C00R13
710268
74030083
170648968
0Q8C
LECLODOBG
CNag
TEMG
alCChlIF1
T4afFFONC4
T09F
74030004

TNRDY

WALT

CKNNS

PER™

FBRAD
PAT

EXIANT
INTRP

Rl

AT I
WTEO

S
B5C
LD
EOR

BSC .

MDX
MDX
STO
MOX
nc
BSl
SLA
STO
XI10
RSI
BSC
hC
LD
BSC
RSC
LD
H5C
LD
VX
LIRF
DC
BSC
nC
AND
S
STO
MOX
oC
X10
S
BsC
ST0
X10
SLA
HSC
SLA
BSC
STX
STX
SLA
B5C
Lh
S
RSC
RsC
MEX
MANX
20X
LIBF
e
BGSC
LD
“nX
ROSC
VX
M0
oYX

—

ERTST
[IOOPR s+
CCW+1
CEODF
PERMs 2
EOTSWs O
TMFOT
ERCNT
[00P

0

TREDY
16

NBSW
10CC
WATT
TNRDY
o

NBSW

WALT+] gt

WAIT
NOITSE
ID0PAsZ
CRSPC

FRDWT-iA

PAUSE
FRAD
FNTEF
/BARO
10CC3+1
cool
UNTT
FRROR=1
9]

CHERES
WCTST

+2

NCISF
SFNSE
13

QUT e
1

+2

ERSwW
NS

1
OUTIN 9=
CC+1
10CC3
ATCOR g+
OUT I ’.‘d [
FOTSwWe O
Rwl
FOTSe+3
DALISTE
EQFD
100FA
10CC2+1
THEQT+1
EXINT
CO03y=]
THECGT
CON3 443

PAGE

CNT OVER MAX _
NOs RETRY OPERATIOI

TEST FOR WTM
IF NT WTMs INDICe PERw%e

ER
IF ECTe RETRY

IF WTMy RETRY

UNIT READY

EXECUTE OP

ARAIT INTER
KET AFTER IMTER

IF 1,0 I4TER YET»
RETURN AFTER INTER

WATT

SK.IF NCOISE RECORD

"BACKSPACE

IF ERRy IWDICATE

CONTIN & EXIT IF RETURRED

SET NEW UNIT

1SS INTER RET LINK
I3CC BYTE SEiiSE
CHK NCISE

UNTIT STAT
SET DE

IF DENT OMNo
SET UC BIT

RESET

StT ERSW NON ZERO
SET NBSw NON ZERO
SET UE(LEQTEQR)
IF NT ONy EXIT

IF WRITEs WTM(2)
IF T READs EXJT
IF READs IS FOT ON
IF YESs RWU/TFRM
IF NT ONe SET ON
EOF INDICATE.

EXEC RwU/TER

48 .

AWAIT SECHD [NTa



| PAGE
0119 0  70F6 MDX

011A  Enb Rwu
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SYMBOL TABLE

" AREA 0005 BSPC 0039 CBSPC Q0A5 CCw 00AD CCWA 00AA
CEOF 00A9 CERAS 00A3 CKNOS 00E3 CREAD 009¢C CREWD 00A4
CWRIT 00A® €001 0088 002 0089 C003 00064 C100 0003
DATA 0080 ENTEF 0063 ENTIO 0058 ENTRY 0006 EOFD 008C
EOFO 008n  ECTSW 00B3 ERCNT 009A ERDWT 00C5 ERROR 008R

FRSW 0094 ERTST 0088 EXINT OOF1 EXIT 0001 EXITA 0076
FBAD 0CFC FRADA COB7 FFOO 0O08F HOLD 0Q0B4  INTRP OQOF2
IORUF 0C3cC 10CC voor 10CC1 00A3 10CC2 00A4 10CC3 00A6
100P 005D I109PA 0059 I00PR CO5B LOOP] (€048 LOCKF2 006D
MAGTZ 00CO NES#  COAR NOISE 0065 OCNT 0092 0u80 0090
OuTIN 0112 PAT VOED PERM 0OES8 " RDWRT 008A READ 2042
REDY 0083 REWD 0037 RWU 0l11C - SDATA 009E SENSE U09A
SNSWC 009C TMEOT 0085 TNRDY 00D5 TREDY 0077 TSSEN 0096
UNIT 0093 WAIT 000D WCTST 008E WRIT 0048 WTEOR 0114

NO ERRORS IN ABOVE ASSEMBLY.



// JOR
// FOR o
*LISTALL =285,
*NAME TAPEF
*IOCS(CARDOMAGNETIC TAPESs 1132 PRINTER)
: DIMENSION Xt20)
END FILE 8
DO 5 K=1y9
K=K+]
REAC(291)(X(1)91=1918)
5 WRITE(501)(X¢I)-I=1028)
1 FORMAT(18A4)
END FILE 0
END FILE 0
REWIND 0
20 10 K=1911
K=4+1
REWIND 8
READ(Ss1)(X(1)sI=1918)
REWIND ¢
12 WRITE(S’J)(X(I)QI=1’18)
END FILFE )
END FILE 1
REWIND 1
REWIND 9
PO 15 K=1y13
Kek+1
READ(S.I)(X(I);I=1.18)
15 WRITE(B.I)(X(X)’I=1015)
‘ CALL EXIT
EHn

VARTARLE ALLCCATIONS

X =0026 K =0028 1 =202A
STATEMENT ALLOCATIONS
1 =C0238& 5 =0C73 10 =00B9 15 =010C¢C
FEATURES SUPPORTED
[2Cs
CALLED SUBPROGRAVS
FLD FSTO SRED SWKT SCOMP SFIG SICFX SUBSC tO0F2
INTEGER CONSTANTS
8=002F 1=902F 9=0030 2=U031 1e=0032 o=(U33

CORE REQUIREMENTS FOR TAPEF

COMMON 0 VARIABLES 46 PROGRAM. 242

ENO OF COMPILATION

51
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// XEQ TAPEF

2-25A.

52



THIS PROGRAM TESTS THE MAGNETIC TAPF SUPPORT FUK FURTKAN PROGRAMS Oy
THE I8M 1130 SYSTEMe THE TEST CONSISTS UF READING 72 COLUMNS FRuw

EACH OF FIVE DATA CARDS» WRITING THE CONTENTS OF EACH CARD ONTO TAHE
UNIT Os TRANSFERING THE FIVE RECORDS FROM TAPE UNIT O TG TAPE UNIT 1y
AND FINALLY» READING THE RECORDS FROM TAPE UNIT 1 AND PRINTING THE e

53



// JOB

/7 A
*LIS

U0 w
0000
0001
0003
0004
0006
0007
0008
0009
0008
000cC
000D
000E

SM

T 7-416-

095A4000
900A
66800000
6A06
4C100009
1008
E804
EQ04
4C000000
0010
0005
OFO05

[ (o]

[N eNoloNoRasNoNaoNoNeoNe)
o

Iou

RET
Mleé
TOGO05
TOFO05

LIBR
ENT
S
LDX
STX
BSC
SLA
OR
AND
BSC
DC
DC
DC
END

NO ERRORS IN AROVE ASSEMBLY.

10V
M16
L LY
RET+1
RETy=

TO0O0S
TOFOS
-
16
/0005
/0F05

IS UNIT LEGAL

IF NT EXIT

54



/70U
// A
*L 1S

0001
0017
o018
0000
0001
0002
0004
0005
0006
o0nY
0008
QUOA
000R
000cC
onon
ODOF
O00F
0510
0011
nQle
on1l3
0nl4
0015
0017
o018
O01A
001n
001C
0N1E
OJ1F
ouw2V
0021
0022
nnz3
0024

OB
SM
T

7-27.

19166569
020D28A9
05586A40
0003
COFE

66800000 .

DOlE
co19
DOOE
10A0
C6800000
7201
6A0A
095A4000
4808
7006
1808
JUO0F
620

- 7002

COOF :
140478E9
4C0000V0
CO0A
66800000
T0E9
€005
66800000
70F5
4C00
0500
0005
0006
0000

THREE
REWNZ

COM

MAG
RET
RCKSZ

EGFZ

H4COU
HO500
FIVE
FOUR
SAVAQ

LieR
ENT
ENT
ENT
DC
LD
LDX
STO
LD
ST0

SLT

LD
MDX
STX
LIBF
BSC
MDX
RTE
S
B85C
MDX
LD
LIBF
BSC
LD
LDX
MDX
LD

LDX

MDD X
DC
DC
DC
DC
e
END |

[2

L

12

12

ERRORS IN -ABOVE ASSEMBLY.

REWNZ
BCKSZ
EOFZ

THREE
drem 3t
SAVAQ
H4CO0O
RET
32

RET+1
IoU

RET
24

HO500

RET
SAVAG
MAGTZ
#om
FOUR
3w 3
COM
FIVE
- 3t
coH
/4COC
70530
5

0
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v w e ww

-

-

!/ ASM
«L1sT 7-2%.
*PRINT SYMBOL TABLEFE
0000 1¢0478C1
nnoo 1000
6000 0 0000
0001 01 660000D3
0003 00 6E00000C
0005 01 66800000
0007 00 C6800000
0009 0 9065
S00A 0O DO6S
GO0OR 01 4C280010
onond 0o 1010
000E 01 D4000O9BR
0010 00 C6800001
012 0 DO6S8
nN013 0 EASF
0014 O  DOSD
215 0 CO6R
016 0 FOSE
7717 0 EBg3
“N18 0 ER8BD
“N19 0 DO&T
SD1A 0 DO6y
G118 0 DOsR
n01C 00 C68000072
O001E 0 D078
UO1lF 0 1001
0020 0 DO74
€021 0C Cs000003
nnz3 o 9073
anz24 Q 804A
0025 0 DO71
nNnNz26 n COu9g
00271 01 4C280040
0029 01 4C180044
L0028 0 9047
N002C 01 4C180035
O002E 0 9013F
DO2F 01 4C180037
0031 0 110
0932 0 W 3D
0933 0 nsp
0934 0 7014
NN3% 0 C056
N036 0 7001
anN37T 0 c085
0038 0 1890
0N39 0 4023
093A 0 COsD
NO3R 0 1803
u03C 01 4CC40000
O003E 0 10990
fN3F 0 7009
040 0 CO37
0041 0 DO2F
0042 0 CO041
nne3 Q 7003
0044 0 CO34
0045 0 DO2B
0046 0 CO47
0047 01 74020000

//7 JOB

MAGTA
EXIT
ENTRY

REWD

RSPC

READ

WRIT

ENT

BSS

DC

LDX L2
STX L2
LDX 12
LD 12

STO

BSC L

SLA

STO L
D I2

STO

OR

STO

LD

AND

OR

OR

STO

STO

ST0

LO 12

STO

SLA

§TO

LD L2

STO
LD
BSC L
BSC L

BSC L

B8SC L
SLA
STO
LD
MDX
LD
MDX
LD
SRT
BSI
LD
SRA
BOSC 1
SLT
MDX
LD
STO
LD
MDX
LD
STO

MDX L

MAGTA

0

0

EXINT
12

MAGT

0 ,
C002
RDWRT
*+3942
16
EOTSW

1

UNIT
EOFO
FOFD
10CC+]
FFOO
UNIT
0080
10CC+1
TSSEN+1
SDATA+]
2

CCwW+2

1

cCw

3

CCwW+2
Cc002
CCw+2
RDWRT
READs+2
WRITe+=
c001
REWD s+~
c001
BSPCo+=
16
RDWRT
CEOF
ENTIO
CREWD

" BSPC+1

CBSPC
16
TREDY
DATA

3
EXITsE
16
ENTIO
100
ERTST
CREAD
ENT10=2
c003
ERTST
CWRIT
MAGTA»+2

SET INTERe ENTRANCE ADDR

COMMAND

SAVE

OP CODE

[F READ» BRANCH

IF

UNI1
RESE

NT READ»

T
T UNIT

FORM EOFX

1occ

AND STORE

DEVICE
SET UP

SET EOTSW OFF

LOAD WORD CNT

LOAD ADDR OF 1/0 AREA

LOAD
READ
WRIT

OP CODE

E

REWIND

BACKSPACE
SET RDWRT TO

RETRIES

END OF FILE

TEST

DEV RODY

SET LP MARKER

EXIT

READ

IF ON

WRITE FOR WTM

SET RETRY COUNTER

WRITE
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0049
N0GA
004C
0040
004F
00 uF
0050
0061
0052
0053
0054
0056
0057
0059
005A
D058
0nasn
00sE
N05F
0060
0061
0062
0063
0064
0Ne66
cnNe6T

0068

0onNe6e
¢NeR
a0 6H
DO6E
Q06F
N070
0071
07>
0373
CO74
0075
v 76
nn78
078
0n79%
DUTA
0o7n
on7c
0O 7hH
on7e
O0TF
0nen
0081
Q082
0083
0084
0085
Q086
0o8?
00RR
0oeaq
008A
0088
00RC
Qo8an

D000 ODDO0OTDDIDO
—

0
01
0
0

—

[y

01

—

C

OCOHODTOHOO D300ROHGCIOI0O0

D030

764020000

1010
DC34
cozs
NO4k
10A0
DB2A
4069
cno8
4C2000A2
cc19

4CD0O0000

1010
W al
4CCo00o0
n0acC
1010
No30
0B25
4067
C035
100A
4C020069
17064885
00en
TOFS
4C6R0O05E
4C30005D
BEAD
0cel
20C?
ACCO
0egse
nNoece
EOFO
FFFu
Froo
WOoRD
D000
2037
noe3
JCoL
TooU
nooo
2000
0292
nDHOG
nNOSsS
DDOO
2060
NFO3
2uC2
w}oe6
atan
nDCo
noos6
N0
ooan
0c17
oo07

aca7

ENTIO

100PA

100PB

- 100P

ENTEF

EXITA
TREDY

REDY

FRADA
coC1
Coo02
RNWRT
ERTST
FOFD
EQFO
WCTST
FFCO
00EQ

Ccl00
COC3
HOLD
UNIT
FRSwW
NOTSE
TSSEN

I1CCC
SENSE
SNSWC

SOHATA

1CCC1
10CcC2
CRSPC

STO
MDX
SLA
5TO
LD
STO
sLT
STD
BSI
LD
BSC
LD
BOSC
SLA
STO
BOSC
bC
SLA
STO
X10
BS1
LoD
SLA
BSC
LIBF
DC
MD X
BOSC
RSC
DC
bC
0C
eC
DC
hC
DC
DC
cC
OC
BSS
eC
DC
bC
DC
DC
bC
nDC
£C
bla
e
DC
nc
e
nC
bC
bC
DC
DC
DC
DC
DC
DC

-~

£

HOLD
MAGTA+2
16

ERCNT
HOLD
CCwW+1

32

- ERSW

TNRDY
TRSW
ERRORs Z
RDWRT
EXITom=
16
ECTSW
EXIT

-0

16

NBSW
SDATA
WATIT
DATA

10
REDYsC
PAUSF
FBADA
TREDY+1
TREDY+1s+2
TREDY
/DEAD

1

2

C

C

0
/ECFQ
-17
/FFOC
/o080

(@]

GCOCOCww,m D

CCWA
/DCO0
CCW
/DNDO0
0
/DFO3
/2002
/DFO06
SDATA+?2
/DBOY
6

0
DATA
/0017
/0007
/0027

FPAGF

INIT ERROR CNT
LOAD COMMAND
SET COOMAND INTO CCw

CLEAR ERROR SWITCH
EXEC OP AND AWAIT INTER

RKANCH IF ERROR
EXIT IF NOT READ
SET SWT TO OFF
TEST UNIT READY sNT BSY
SET INTER SWT TO OFF

FETCH SENSE DATA
AWAIT INTER

SET TUAs TUB BITS
IF READYs BRANCH

IF NT RDYs INDICATE
RETEST

IF BUSYs RETEST
IF READYs GO

READ RETRY COUNT
WRITE/WTY KETRY CNT
START

170
SENSE U STAT W/ RESET
READ

SENSE RYTE ONT

ERASE
REWIND
RACKSPACE 57



CH8E
00 8F
0099
G091
NORYG
Q08E
008AR
008C
00R2
0092
009z
009c
009¢%
009¢
2097
3098
A06H
209C
Q09
Opat
DOAC
NDOAl
O0A2
00A3
00AS5
O0A7
00AS8
0O0A9
00 AA
00ARB
00AC
00 AD
00AE
O0AF
0RO
0081
00B3
COR4
C0RS
G087
00B9
O0OBA
0NBR
090BC
00RD
GORE
00BF
019Co
7C1
a0C2
a0Ca
33Cs
00Ce
J2C8
IICA
~ACR
3Ch
DOCF
20¢F
Dono
20Nl
00n2

LODOCOO00O0DO OO

OO O D

joNeoNoRoNeoRw!

oo ]

—

~
s

300

-

(el jo oo NoNoRoNoRaoNoNoNeRoloRoRo Ne)
s

loRel
- g

2001
Q0K
acoc
2C1F

AO00
A00(
noon
0074
QC00
a03n
5003
Sxolely
COF 4
DOFR
4C4000A0
G441k
708G
cocn
4CFI0Q00
4C20LCCCA
CLFS
Wi D
4rl’z
core
NDOFA
4COF
CODu
RCFt
nCH2
acgn
LCOROQuT
cCoE?
FoCc
4C20CUCF
T7400C03R
TJ0F2
DocC7
7064
000U
409F
1010
poca
08RF
402
4C82001C
0000
COCA
4ClRrROCC Y
4Ccasue
cony
4C2C004C
cenr
T00C
17Ga4m85
non2
7084
BADO

(VIR

10CC3
NBSW

CEOF

CREAL
CWRIT
CERAS
CREWD

FRCNT
CCWA

CCw

DATA
EOTSW
TMEOT

FRROR

ERDWT

TNRDY

Celieits

ERM

FRAD

e
DC
DC
DC
EQu
EQU
EQU
EQU
EQU
BC
DC
DC
DC
DC
DC
BSS
DC
LD
STO

BOSC L

BSI
MDX
LD

BOSC I

B5C
LD
STO
BS1
LD
STO
BS1
LD

570

BSC
LD
EOR
BRSC
MDX
MD X
STO
MDX
DC
BS1
SLA
ST0
XI0
BS1
BSC
DC
LD
BRSC
BSC
LD
H35C
LD
MDX
LIBF
DC
MD X
ne

-

/72001
/000F

7201F
SNSWC
10CC3
10CC1
10CC2
SENSE
0

0

0

122

0
/003D
3

0

CEOF
CCw+1
*
TNRDY
EXITA
RDWRT
EXITe=2
CKNCSs 2
CBSPC
CCwW+1
TNRDY
CERAS
CCwW+1
TNRDY
FRCNT
C001
ERCNT
ERTST
I00P3 ¢~
CCw+1l
CEQF
PERMs 2
EOTSWeO
TMECT
ERCNT
100P

Q
TREDY
16
NBSW
10CC
WALT

" TNRDY

0

 NBSW

WAIT+]lo4=
WAIT
NOISE
I00PA»Z
CRSPC
FRPDWT=~1
PAUSF
FBAD
ENTEF
/BADQ

WRITE
Rwu

WTM

TEST

1/70¢

BYTES
COMMAND

CCw)

IOBUF+1 ADDR

WTM

EXIT IF N
BRANCH IF
(WRITE

BACK SPAC
SET FRASF

EXEC ERASE OR RSP

INCRM ERR

T RD/WKT
READ
ZRROK)

E

cnT

CNT OVER MAX

NO s

TEST FOR
IF NT wTH

IF FOTy» R
IF wTM, R
UNTT REAR
EXECUTE O

AWATIT INT
RET AFTER

wTM
s INDICe

ETRY
ETRY
Y
P

ER
INTEK

RETRY OPERATION

DER

IF NO INTER YETs «AIT

RETURN AFTER [NTER

SKIP NCISE RECCED

BACKSPACE

IF ERR»

INDICATE

PAGE

Fiit

CONTINUE & EXIT IF RETUX.TL

|



neoo EXINT DC o] 155 [NTER RET LINK

oon3 0

00D4 O O8AF INTRP X10 SNEWC ICCC BYTE SENSE
o0DS 0 909E ) WCTST CHK NCISE

00D6 O 4R2E BSC +2 '

00N7 0 DOAS 5TO NOISE

00D8 0 CBA9 X10 SENSE _ UNIT STATs RESET
00D9 O 1000 SLA 13 - SET DE

00DA 01 4Cl000F4 RSC L CUTINs= IF DE NT ONs AWAIT SECNC INTe
00NC 0 1001 SLA 1 SET UC BIT

o0ND O 4828 BSC +2 :

00NE 0 689D STX ERSW SET ERSW NON ZERO
00DF 0 68R0 STX NBSW SET NBSW NON ZERO
O0E0 O 1001 SLA . 1 , SET UE(EQTSEOF)
O0F1 01 4C1000F4 BSC L QUTINs= IF NT ONs EXIT
O0F3 0O COR2 LD CCw+1l

00E4 0O . 90A9 5 10CC3 ,

00E5 01 4Cl800F6 BSC L WTEORs+= IF WRITCy WTM(2)
00E7 01 4COB0OF4 HSC L OUTINe+ IF NT READs EXIT
0NE9 01 74000098 MDX L EOTSWs0 IF READ» IS EOT ON
O0ER O 7006 MDX RWU IF YESs RWU/TERM
00EC 01 74030098 MDX L EQTSWs+3 IF NT ONe SET ©N
O0EE 20 17064885 LIRF PAUSE EOF INDICATE

00EF 1 0072 DC EOFD :

00F0 01 4C40004C BOSC L 1COPA

00F2 0 COYC- RWU LD 10C€C3+1

00F3 O TOA9S MDX TMEOT+1 EXEC RwWU/TERM
00F&4 01 4CCHQOOD3 OUTIN BOSC I EXINT INTFRe EXIT

00F6 01 74FF0079 WTEOR MDX L CO03s=1

00F8 0 T70A3 - MDX . TMEOT

O0F9 01 74030079 MDX L CO03e+3

ONFR 0  T70F6 DX RwU

00FC END
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BRSPC
CERAS
C001
FNTEF
EOTSW
ERTST
FRADA
10CC1
[oor3
OUTIN
REWD
TMEQOT
WALT

NO ERRORS IN ABOVE ASSEMBLY.

0037

0088

006E
0056
0098
0071
006D
oosn
O0C4E
O0F4
0035
009cC
00C4

CBSPC
CKNOS
€002
ENTIO
ERCNT
EXINT
FFOO
10cc2
MAGTA
PERM
RwWU
TNROY
WCTST

008D
00CA
006F
0049
0082
0003
0075
008C
0000
00CF
00F2
00BC
0074

SYMBOL TABLE

CCw
CREAD
c003
ENTRY
ERDWT
EXIT
HOLD
10cc3
NBSW
RDWRT
SDATA
TREDY
WRIT

0095
0084
0079
0001
00AC
0000
007A
008E
0090
0070
0086
005D
0044

CCWA
CREWD
C100
EOFD
ERROR
EXITA
INTRP
I00P
NOI SE
READ
SENSE

. TSSEN

WTEOR

0092
008c¢C
0078

0072

00A2
0058
00D4
0050
007D
0040
0082
CO7€E
00F6

CEOF
CWRIT
DATA
EOFQ
ERSW
FRAD
10CC
IOOPA
0080
REDY
SNSWC
UNIT

0091
O08E
co9s
0073
007C

Q0oDn2

QuUBC
004cC
0076
0069
0084
o078 -
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"// FOR

*LISTALL 7=2¢9,

*NAME TAPEM

*10CS(CARDs 1132 PRINTER)

=~

10

15

DIMENSION X(20)

DO 5 K=149

KaK+1
READ(291)(X({I)9ol=1918)
CALL MAGTA(2400360X)
FORMAT(18A4)

CALL SAGTA (590)
CALL YALTA (590)
CALL MAGTA (3490)

DO 10 K=1,11

K=K+1

CALL MAGTA{0909369X)
CALL MAGTA(241936)9X)
CALL MAGTA (591)
CALL MAGTA (591)
CALL MAGTA (3,1)

DO 15 K=1,9

Kagk+]

CALL MAGTA(Os19369X)
WRITE(391)(X(1)sl=1y18)
CALL MAGTA(O919369X)
CALL MAGTA(Os19369X)
CALL EXIT

END

VARIABLE ALLOCATIONS

X

=0026 K =0028 1 =002A

STATEMENT ALLOCATIONS

1 =0037 5 006D 10 =0097 15 =C0Cl1
FEATURES SUPPORTED
10Cs
CALLED SUBPROGRAMS ,
MAGTA FLD FSTO SRED SWRT SCOMP SFIO SIOF X SJUBSC Ao
INTEGER COMSTANTS
1=002€E 9=00a2F 2=0030 18=0031 0=0032 36=0033 5=

CORE REQUIREMENTS FOR TAPEM

COMMON 0 VARIABLES 46 PROGRAM 192

END OF COMPILATION
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// XEG TAPEM J-29A.
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TTHIS PROGRAV TESTS THE MAGNETIC TAPE SUPPORT FOR ASSEMBLER PROGRAINS T
THE IBM 1130 SYSTFMs THE TEST CONSISTS OF READING 72 CCLUMNS FROM
EACH OF FIVE DATA CARDS, WRITING THE CONTENTS OF EACH CARD ONTO TAPE
UNIT Oy TRANSFERING THE FIVE RECCRDS FROM TAPE UNIT ¢ TO TAPE UNIT 1
AND FINALLYs READING THE RECORDS FROM TAPE UNIT 1 AND PRINTING THEM
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7-31 ialT

~AGT

RIZF VINCUZ,WRITE “arZ kaRd,.0D2

A2Z,RE.D-UJLD)

“TRD

3T RZTR CKT TO 50
LIT RTATYWRITE LWITCH
L7 524D RINIRUK

JSTORE XR1, XRZ,0T40Uu

SET UF 'NOT READY' OX
OuMAND FEJECT (4X00)

CCDE

X e
3zILL [B5T U2 ILLZGAL CODE (4001) |
T

2T UP TC RETHY CALL.
EXIT 10 LOC. 41

£Co

ITION rODw DIG.To)

LICSL §Fz

~TESU JCE? COMNT

S0DE IKTO
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1IC

TNCRe IS5 ICUNTIER
WITIATZ ZXECUTICK
OF CCRILAND

- UszEx

Z ZIRROR FLu& IX X&2,
IN ZRL

N ————

HANNZL STATUS zoren ezt 200z 13

SP/MODE)

o ITRTATT T =g
o L CUTINZ QT ZUSY

r2iF JRELOAD XR2
=== I3XI7T TC USIR Vi& ILE04

la)
<«
(23]
~



KTEOF soror [E2T cobz 6
OF?2 Tor £ 1om 21 CDEIT
i

N
¢
SITCH TOf :0F . T 307 &

FS Py
FF 0 Ck
SI7 COoDT =
ST SDSET

-
1

1o o= gl
coinl')

SCISEY RSN
SATR

SHRROR b
REITRY)

TNCORAEC Yy
LINGTH?Z LORSH

Yy

T JCORRECT
~CRD CCUNT

=c

ZSs ND FZr SOUN

£2T IZ2ZRMeT
'L TRGC

. temm rac e f e e
EISEUZ USIR'S 27¥2D

ZRANCH TO

SET UP FOR RE?RY]

RETURK VIA'TENSZ!




S5ET Nzw CCijAxw
SAECUTE CTijsal

R T o
RETURY LINYA

4X00 CCD=
1’ 70 LoC.

FONA FULL CCDz:
tOXci!

BSI TO USER'S

ERRCR ROUTINE

m

SIT 'BRM' TC !

C4D RWU CCidial

3

STORE Ceid
SET L‘I‘""“UrT BRANCHE
I 'EBR:

IWURE E“TU'TI’ VIg' 'R‘A’U"

.L?

Q"“ "RD’ TO "WIMES'

'\#N
' 9 i

AIMEEISET 'SRN' TO 'Mrwo!
(WRITE SZCxD Ti)

)

Mu lRE’I’UQ“ VIA 'WTM!

7-32. NA3TZ

N

IS4 o0k

SLIRYIRZEET LEV. X tNTHAUPT BOTHASOE
TO ADDRIZIS: OF 'IXINT!

Fp-CI2 LI TUN.T' IS IR( FRON IXT)
INTC 'UNiT!

[LOJ&D 'UNIT' IE\.'TO_A‘C

C>»7 mIEIT 'UNIT!
N

FORL. A.D XTI =T TO_c- 10]

STORE ZOFX

k7 30T For BUFFZR FiC OR UR NEACK]

~J



e ——
als I fzZTRY
—

CCUi T TC 3

TC ZZLC(CFF|

4T DATA CNT{ZD)
INTC FIRST WORD

[Lcio &=<D ccidianD]

SET READ/WRITE SWITCH
C ' RITE'

LOAD WRITE TAPE MARK
COMMAND

[

T TACASEACE

LAST CCriiND
iy b

ENTIO [STCRE COMMAND IN 'HOLD'] “RITZ Ta4PZ

IC0PA [SET EARCK CNT TC 2

£iRn

I00£B JLOAD COMMAND FROM 'HOLD'
STORE IN CCW

IOOP |SET ZRROR S

BSI 'TNRDY’

""ITCH TO ZZIRO(OFF
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T =NNS
i

e g
Liinw i

e HBETrae
INTESRTeT S .70k TC u.'.nv!

T
adiats 2
= ypeasarh
RUSES Y]

{ RETURY)

OPTRATION
COMrLETE?
(DE ON ?

ET IRRCR Z7TITCH NHON-ZERO( CIIB

(BT _IETIRRUPT S.ITCH 1i0:i- ZERC | =i E0)
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TIOOFA
(ISSUE SECOND

'READ COMMAND)

~Tymray
LD ALY




7’ 3 ,u s doh

CALL
LINY

IXIT [SAV™

JRETL. &

INTRY

RESAT LIV. 4 INTIRRUPT ZIUTRAICE

TO ..DZRISS CF 'EXINT'

w————

Fsrum: TO MAIN
ER0GRAM VIA 'IXIT'

SWITCH IC

Promro
WnIlE

.OAD WRITE]
COMFAND

TNCRE
BY 2

76

1 OklaND
.

LOALD 2Ccx

SET RD/WRT

ZUPIOESTIAS TliaLID IN 'hHCLD!
1NCRZiinT ' SXITY U L

il
[SR DY

.

T T
iU oL

cr &1
SCO( OFF

ol
PRI

)

AC.iznCif~=PHBSI T

NRD:

awd
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ST TETAD Avm o my T
l..:,. LRl SNT TQ _.,1.‘-“‘

remympi
ZHICTUTE
LAl As
AL L iadal

Cirof
( Z2TURN)

LOAD "RITE TA.E
MARK COLMAN

B
aLad

SCUD RIaZ




Flewenarts of these routines have NOT ceen included since they are

basically standard system subrcutines.

Standard level 4 interrupt routine except for changes{indicated by
arrows, cf, 7 - 23.) needed o test for interrupts from the 295
R.P.Q. Selector Channel,

REWNZ

Interface routine for Fortran and MAsz for BACKSPACE, END FILE,
and REWIND commands {cf. 7 ~ 27.).

U

Converts logical unit numbers to physical unit numberss is

called by REWNZ ( cf, 7 - 26.),

SFIO

Main 1130 single device I/O Fortran routine with the test for an illegal
device on a READ operation disabled. The original rcutine considered
21l odd numbered devices {e.g. console printer, printer, plotter) as
illegai. However, since magnetic tape is number five, this method
of testing the device number is clearly inadequate. The tes: should
Se re-written and the entire routine reassembled instead of just being
disabled, but SFIO is a large routine and no source deck was readily
available, so the test was dis abled by making a BSC L instruction
into an unconditional branch: this required changing only one bit in

the entire program and could be done easily with an object deck.
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Error . , Accumulator Contents(nox;
Write cnd Write Tape ¥ark
#Error - CXCB
#End-0f-Tape oxocece
*Zrror/Z0T 0OXo0opD
Write Without Retries
*Error : OXCE
*End-Cf-Tape CXOF
Rezd
#Error 0xXo01
#End-of-File 0Xo02
#EQT 0Xo06
#Long Record cxXo7
#3hort Record 0X038
Device not ready or
command rejsct 4X00
I1Iez21 unit, functin, :
or woré ccunt 4001

*»The srrors coriad with an gsberizs cruse a tranch via the
2rror parizster. Thegs 2rrors sre detected during the
Jroossging of interrupis; =8 @ consequanca, the usepr's
;nni rgutine is sn interrupt routine, executed at Priority

eve .

A1l other errors cause a branch to location 41. The address
of the LIFF in error is 1in location 40.

X's cerrespond to the device 1dentification dlgit in the
related calling sequence. )



APETNDIX 2. MAGT SUSROUTINE ACTION AFTER RETURY FROM USER# Ac2ZNDIX C.  NMAGTA AUD pAGIZ EIRSCAS DETRCTID LD USAR ACTION
Error Code Conditicn v iSubr. Action Srror/AG Cods _( User Acticn .____>! Sui'r. Achiocn
- . svias wot rexd- =.d7 davice, orors Jurrsnt commend
Writas and | te Tape Mark Davice not reuily Re.dy s = 3
Writz and Wrlte D W 'L (DzaD ororrar atert - ed
CXCB If AC is C Terninate : e
Cthervige Retiry Non-corrsctatie rrei s crovria otirt
0XO0GC If 4C 1s © Tercinate : rsad, write, or
Ctherwisa EOF /EOF /RWU/Term. and file svror
0X0D TAC 13 0 Tersinate (4D¢<;
If AC is negative Retry
If A is odd/pos ZCF/S0F/F#U/Tern. N
If AC 1s even/pos EOF/BOF/HWG/Retry Rezd 7 -
Write Without Retries ) Tore mori sennc?t Fracs Procrsi CLeri
o (ZEO0F X
CXO0E If AC 1z © Terminate
Otherwize Ch=ck for EQT## - . . . . .
OXOF In any ca;e Eermip;te =0T cendition (50 scticn needsd) Tsse unlt revound/
} catigfied unlosded; proaram
Ea ) ’ zxecution continued
'4 .
2 o &t next command
0X01 If AC is O Torminate e - .
Othervise Retry Write or End Fiie
o0xXo2 If AC 15 0O Terminaie .
- Ctherwise Reini?{;t, TOT condition (N0 action nseded) . To taps marks ore
0X056 If 4C 18 O Terminate B satlafled *frlttenign tape;d/
init rew
If AG is negstive RW/Reinttiate ‘\;i?:agfd- .rroo\;nm
If 4G 1is odd/pos Reinitiate o e s
If AC is even/pos FU/Terminate -1 next cormend
0X0T7T If 4C is C Terminate % n =B
Ctherwise Retiry
0X08 If AC is O Terwzinate )
Otherwise Correct Count/Term.

#For Fewind/Unload commands snd RWU/Terminate recovery chcices,
the zubroutine 1s set not busy, other taps commendg on other
unitas may be exmcuted, and the unloaded unit may be reloaded
at any time. For EWU/Retry and R#U/Reinitiate reccvery cholcss,
the subroutins remains busy and no other tape commands can be
exscuted until the unloaded unit iz relcsded and execution of
the current recovery choice is complested. Whlie waiting for the
unit tc be reloaded, the routine presz=nts the error code for
'device not ready' (4X00) snd maintains a waii state at locstlion

ity

##If EOT, O X O F 1is indicated to the urer's error rouilne; 1
not BOT, the operation ic teriin-t=d.
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