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This manual is intended as a guide for programmers and
users of the 1401 Operating System, Version II.

All the 47 routines documented here are available to
the user as of July 1, 1968. The documents are self-
sufficient as far as possible. Where several routines
are derived from the same source and are identiecal in
pattern, they have been combined in one writeup, as in
the case of the Disk Input/Qutput macros (DSKI@/IBCET/
IGPUT/I#3K). 1In the interests of clarity, the basic
format is identical for all writeups.

This manual is divided into two parts, for users'
convenience. The first section consists of mainline
programs. The second 1s entlirely AUT@C@DER macro-
instructions. Standards halts and messages appear in
Appendix A.

Please direct any queries concerning the details of pro-
eram operation to the

Systems Division
UWM Computer Center
Room 28

Mitchell Hall

II
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PURPOSE:

M@NITR, the 1401 Operating System inter-job super-
visor, provides the followlng services and facilities:

a)

b)

c)

d)

e)

)

g)

h)

i)

Logging of time and other parameters at the begin-
ning and end-of-jobs.

Maintenance of the system file containing job num-
bers, man numbers, and function codes. These ser-
vices include addition of new numbers and codes,
and deletion of inactive numbers and codes.

The facility to enter an operator's man number at
the beginning of his shift of duty, and to remove
the "operator number" at any time.

The facility to command the reading of a log-start
card, either to begin a new job or to "flush
through'” an input deck from an abnormally-ended
Job. Information on the card may be overrildden
from the console.

Printing of beginning~of-job and end-of-job pages
containing all the infermation logged for a job.

Inquiry into the recent history of the system,
including last time entered, last job performed,
and activity for the day.

The facility to originate a job, without need rfor
a lopg-start card, from the 1407 console.

The facility to easily call various "system support"”
programs, such as log-dump, copy-disk, etc.

Malntenance of a "master line" file containing
messages to be communicated to users from the oper-
ations staff, either typed or printed at the begin-
ning of a job. Lines may be added or removed.
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j) Logging of operator comments, and of the use of
facilities b), and 1).
k) Punching of log-start cards.

RESTRICTIONS:

Time, Core Reguirements:

No timing estimates can be given for a particular use
of the inter-job supervisor, since this depends upon
the operator and on the options which are used. In
general, the time spent in the inter-job supervisor
should not add more than .0l computer clock hours per
average job.

MZNITR is effectively a mainline program, using all
of core storage during its operation.

PROGRAM PROCEDURE:

Set-Up, Previcus Processing:

No specialized set-up or previous processing 1s nec-
essary for use of the inter-job supervisor except:

1) the Operating System pack must be resident on one
of the 1311 disk drives whenever the inter-job super-
visor is called or is in operation. 2) The job num-
ber, man number, and function code associated with a
job to be run must elther have been entered into the
system previously, or must be added before the job
can be run. Output from MZNITR on the 1403 printer
is such that any type of form can be used.

The details of originally building a system are given
in a separate document.

Processing/Method:

The inter-job supervisor is an extremely modular pro-
gram, with various routlines being utilized as needed
due to operator entry or historical situation (e.g. a
past information request or some past entry). The
various routines are described separately in the par-
agraph on Processing Method -~ Technical Descriptlon.
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USAGE:

Source of Input:

Input to the inter-job supervisor consists of the log-
start card, typewriter input commands, and system-
requested typewriter input. Each of these sources is
separately detailed below.

Calling Sequence:

The inter-job supervisor should be called on an end-of-
job condition by all 1401 programs written at UWM, by
means of the EXIT macro (KF08A). The operator has two
eguivalent alternatives if an abnormal end-of-jcb
oceurs, preventing the EXIT in the program from belng
executed:

a) 1if the job was run under the L@AD program, the
operator can set 15870 as the I-address and press
START.

b) the operator can load a log-start card with the
user information columns blank.

These possibilities are both eguivalent to the execu-
tion of an EXIT macro. The log-start card for the next
job can be loaded, but this does not allow entry of

the ending time of day and computer clock time.

Control Cards:

Log-start Card:

The version 1 log-start card operates correctly with
the version 2 Operating System, 1n that a new-style
card is ounched and &lso executed in the machine.

The format of the basic Version 2 log-start card 1is
as follows:

Columns léT ,047008
" N
" 38-46 019798001
" §7-53 ,054062
f 5“-61 LZFOO037R
" 62-68 ,069076
" 69-75 DOU6OST
m 76-79 BOSH
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User-provided information is in the following format:

Columns 12-16 Job number
" 17-19 Man number
" 20-21 Functlion code
" 22-27 Program name
" 28-36 Program common
" 37 Drive code on which the Operating

System Pack resides (0 or 2)
A1l of the user-provided fields aré optional except the
program name and drive code. The Job number is usually
present.

Typewriter Input:

Typewriter Entry Codes:

A typewriter entry code consists of a 2-character code
which may or may not be followed by one or more oper-
ands. Some codes have different meanings depending

on what has been entered previously and some others
have prereguisites without which they wilill not be
honored, but most may be entered at any time and in
any order.

Some entry codes are commands in nature, others pro-
vide information to the system. A few entries must be
in a fixed format, but most can have spaces imbedded
in the entry at the discretion of the operator.

A complete list of entry codes follows:

AF command (add function code)

This command must be entered in a fixed format consis-
ting of the letters AF, followed by a 2-digit function
code, followed by a 1l3-character name corresponding to
the code. The function code 1s added to the system
file if 1t 1is net already present.

Prerequisites: The time of day and a man number must
be entered (by means of the TM and MN enfries) before
this command can be used. '
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This command must be entered in a fixed format consist-
ing of the letters AJ, followed by a 5-digit job number,
followed by a l3-character name corresponding to the
number. The job number is added to the system flle if
it is not already present.

Prerequisites: The time of day and a man number must
be entered (by means of the TM and MN entries) before
=y somrar s zan te used.

AM command (add man number)
This command must be entered in one of two fixed for-
mats consisting of the letters AM, followed by a man
number, followed by a l3-character nane corresponding
to the number. The man number may be either 2 or 3
digits in length. The man number 1s added to the
system file if it is not already present.

Prerequisites: The time of day and a man number must
be entered (by means of the TM and MN entries) before
this command can be used.

CC_Entry (enter computer clock time)
This entry provides the current machine clock reading
to the system. The letters CC should be followed by:

a) the four least-significant digits of the clock
reading, or

b) all six digits of the clock reading, or

c) all six dipits of the clock reading followed by 2a
record mark.

Format a) should suffice in most cases. Format b) must
be used when a turnover occurs every 100 machlne hours.
Format c¢) must be used when a seguence error OoCcurs.

A sequence error occurs when an error was made in the
previous machine clock reading entry, causing the pre-
sent reading to be lower than the last, or when more
than two hours of clock time have elapsed since the
previous entry.

The CC entry and the TM entry should be made immediately
after an end-of-job so as to provide endlng times for the
job. If the entry is made after a job number Or man nurn-
ber is entered, as in loading a log-start card, the entry
counts only as a beginning reading for the next job.
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If this entry is not made before the initiation of a
Job with LS, D@, or loading of a job's log-start card,
the computer clock time may be requested by the system.

CM_entry (enter operator comment)
This entry causes an operator comment to be entered
into the system log. Any string of characters can
follow the letters CM. If the entry is made before

a job number or man number is entered for the next
Job, the line is considered a comment for the previous
job; if not, the comment references the next Jjob.

et e e e e

This command causes the disk-to-tape utility DC@PY
(ZDO1A) to be executed for the disk pack on the opposite
drive from the Operating System pack (usually the IRM
system pack). The difference between this command and

a D@ DCPPY is that the operator need not enter the Job
number, funection, and program common when using DC.

The letters DF are to be followed by a 2-digit function
code. If the function code designated is in the system
file, it 1is deleted from the file.

Prerequisites: The time of day and a man number must
be entered (by means of the ™ and My entries) before
this command can be used.

The letters DJ are to be followed by a 5-digit job
number. If the job number designated is in the system
file, it is deleted from the file.

Prerequisites: The time of day and a man number must
be entered (by means of the TM and MN ent les) before
this command can be used.

The letters DM are to be followed by a 2- or 3-digit
man number. If the man number designated is in the
system file, it is deleted from the file.

Prerequisites: The time of day and a man number must
be entered (by means of the TM and MN entries) before
this command can be used.
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DO_command (initiate)

The letters D@ are to be followed by a 1 to 6-character
program name. This command enables the operator to
initiate a job completely from the conscle, without use
of a log-start card. UWhen all information required for
the running of the job is entered intc the system, the
program designated is called.

FC entry (enter function code)

The letters FC should be followed by a 2-digit functlon
code. If the entry is made before a job number or man
number is entered for the next job, the function code
is considered as a revised function for the previous
job; otherwise the function code references the next
Job.

If this entry 1is not made before the initiation of a

job with LS, Dg, or loading a log-start card, the func-
tion code may be requested by the system (see the para-
graph on System-Requested Typewriter Input). A function
code entered from the typewriter overrides a function
code read from a log-start card.

JB _entry (enter job number)
The letters JB should be followed by a h-digit job
number for the next job. Ordinarily the job number 1s
taken from a log-start card, but a job number entered
from the typewriter overrides & job number read from a
log-start card. This entry should not be made before
the TM and CC entries for the last Job are entered.

KL command {(clear master lines)

This command causes all "master lines" to be deleted
from the system, (See ML command. )

Prerequisites: The time of day and a man number must
be entered (by means of the TM and MN entries) before
this command can be used.

This command causes the log-dump program DUMP (KEQ2A}
to be exccuted. The log is then dumped onto cards,
printed, and set toc an empty condition. The differ-
ence between this command and a D@ DUMP 1s that the
operator need not enter the job number, function, and
program common when using LG.
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LL command (1list log)
This command 1s similar to LG above, but the log 1s
only printed; it is neither dumped onto cards nor set
to an empty condition.

LS command (log-start search)

This command causes cards to be read until a log-start
card is encountered. The user-provided information on
the card is then entered into the log. Information on
the card is overridden by information already entered
from the typewriter. When all information required
for the running of the job is entered into the system,

the designated program I1s called.

This command should not be used until the TM and CC
for the previous job have been entered.

ML command (enter master tine)
This command causes a ''master 1ine" to be established
in the system. The ML is to be followed by a string

of characters which will be printed and/or typed at the
peginning of each job. If the letters ML are followed
directly by the characters >Mr &, the master line is
both typed and printed; otherwise, the line 1s only
printed.

The purpose of "master 1ines” is to communicate infor-
mation from the operations staff to users and/or per-—
sons operating the system during off-hours. A maximum
of 12 master lines may be entered. These remain in
the system until all are deleted by a KL command.

Prerequisites: The time of day and a man number must
e entered (by means of the TM and M entries) before
this command can be used.

The letters MN should be followed by a 2- or 3-digit
man number. A man number entered from the typewriter
overrides a man number read from a log-start card. If
an operator is logged in, a man number 1s not required
to run a job, but may be entered. This entry should
not be made before the TV and CC entries for the last
Job are entered.



1401 0. s. Il
M@NITR - p.Y

gC_command (Operating System disk-to-tape)

This command causes the disk-to-tape utility DC@PY
(ZDO1A) to be executed for the Operating System disk
pack. The difference between this command and a
DPFCPPY is that the operator need not enter the job
number, functlon, and program common when using @C.

g1 command (log in operator)

The letters $#I should be followed by a 2- or 3-digit
man number. The purpose of the entry is to log an
operator in, by number, until the end of his shift of
duty. Thereafter during that shift, man numbers are
not required., The operator is not logged in until he
responds to & subsequent message as deseribed below
in the paragraph on System-Requested Typewriter Input.

g4 command (log out operator)

This command causes the logpged-in operator, if any, to
be logped out immediately.

PC entry (enter program common)

The letters PC are to be followed by a 1- to g-character
program common field. If the field after PC is less
than 9 characters 1n length, the right-end of the field
is filled out with blanks. Blanks are not ignored in
this entry. The program COMMRON field 1s generally

taken from a log-start card, but a program common field
entered from the typewrlter overrides a program common
field read from a log-start card. This entry is often
used in conjunction with the D@ command.

PI, command (execute program lister)

This command causes the program lister PLIST (KCOBA)
to be executed to produce a 11ist of programs in the
Operating System Library. The difference between this
command and a D@ PLIST is that the operator need not
enter the job number and function when using PL.

PN command (execute file lister)

This command causes the file lister LSN@ (KEOLA) to be
executed to produce llistis of Job numbers, man numbers,
and functions in the syctem file. “The difference be-
tween thils command and D@ LSN@ 1s that the operator need
not enter the job number and function when using PN.



1401 0. 5. II
MZNITR - p.10

This command causes a Version 2 log-start card to be
punched. If the job number, man number, program common,
and/or function have been entered, they are punched in
the corresponding columns of the card. The letters PU
may be the conplete entry or may be followed by a

1- to 6-character program name. If a program name 1s
part of the command, it is punched in the program name
field; otherwise, the program name previously entered

by a D@, an LS, or a loaded log-start card (if any) is
punched in the card.

TM entry (enter time of day)

This entry provides the current time of day to the
system. The letters TM should be followed by:

a) the hour and minute on a 2i-hour clock basis
(4 gigits), or

b) the hour and minute, followed by the month and
date (8 digits), or

¢) the hour, minute, month, and date, followed by a
record mark (9 characters), or

d) the hour, minute, month, and date followed by the
two digit year (10 digits), or

e) the hour, minute, month, date, and year, followed
by a record mark (11 characters).

Format a} should suffice in most cases. Format b) must
be used when a 24-hour clock turnover (i.e. midnight)
has occurred since the last entry. Format c) must be
used when a sequence error occurs. A sSeguence error
cccurs when an error was made in the previous time of
day entry, causing the present reading to be lower

than the last, or when more than 24 hours have elapsed
since the previous entry. Formats d) and e} should
only be necessary when a year change occurs.

The TM entry and the CC entry should be made immediately
after an end-of-job so as to provide ending times for
the job. If the entry is made after a job number or

man number is entered, the entry counts only as a
beginning reading for the next Jjob.
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1f this entry is not made before the initiation of a
job with LS, D@, or loading of a job's log-start card,
the time of day may be requested by the system.

WA command (1ist jobs)
This command causes a list of jobs run thus far on the
date of entry to be printed on the 1403.

WJ command (1list last job details)
This command causes all known information about the
last job to be printed.

WT command (type last time)

This command causes the last time entered into the
system to be typed. It can be useful when a sequence
error occurs.

System-requested typewriter input:

In certain conditions the Operating System will request,
from the cperator, various parameters necessary for some
activity he has initiated (typically, running a Job).
Only information which has not been entered previously
will be requested,

The requests which may be made by the system are:

a) S>> TYPE J@B NUMBER

b) >SS TYPE MAN NUMBER

e) S>> TYPE TIME OF DAY

d) S>> TYPE C@MPUTER CL@CK TIME
e) >SS TYPE FUNCTION

) 5> TYPE TIME @UT .

a) through e) may be typed after an LS or D@ command,
or after a log-start card is loaded. b) through d) may
be typed after any of the commands DC, LG, LL, #C, PL,
and PN have been entered. f) can only occur after use
of the @1 ccrmand.

When any of these requests are typed, the operator still
has all the freedom of action as before: that is, he
can sti1ll enter any monitor entry code or command. How-
ever, he has the further option of entering the infor-
mation requested without any preceding 2-character code.
If some other piece of information is entered by means
of a monitor entry code following such a request, the
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operator still has the option thereafter of entering

the requested information without a preceding Z2-character
code. Certain commands, those mentioned above in this
paragraph, can cause information to be discarded by

the system and the request to be nullified. This is

also caused by allowing the system to enter the "WAITING"
state. However, in normal operation this is not expected
to occur.

The form of response to any of the above requests is
similar to that of a monitor entry code in each case,
except that the two-character code need not begin the
response, as follows:

The response to a) is similar in format and meaning fto
the JB entry.

The response to b) is similar in format and meaning to
the MN entry.

The response to ¢) is similar in format and meaning to
the ™M entry.

The response to d) is similar in format and meaning to
the CC entry.

The response to e) is similar in format and meaning to
the FC entry.

The response to f) is similar in format to the TM entry,
but the time entered should be
that of the end of the operator's
shift of duty.

The main output produced by the Inter-job supervisor
is the entries in the system log. The format and con-
tent of these entries are described in a separate
document.

Other types of cutput produced by the inter-job super-
visor are:

a) information requests, covered in the previous
paragraph.

b) normal and error messages, covered belew in the
paragraph on Error Messages and Halts.

¢} punched log-start cards, the format of which 1is
described above in the paragraph on the Leg-Start
card.

d) the 3@J and E@J pares, and similar output produced
by the WA and WJ commands.
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Output of type d) contains all the information known
about a job at the time the output is printed. Such
output is printed at every job initiation, and is
printed at every Jjob fermination for which the operator
enters the ending times.

ERROR MESSAGES AKD HALTS:

Aside from:

a)

)

c)

the

1.

2.

the system standard halts and messages (note that
the "WAITING..." message has an expanded meaning),

special messages defined as 'master lines’,

system information requests (see System Requested
Typewriter Input),

following halts and messages can occur:

>> END-@F-J@B.

This message indicates that a running program has
executed an EXIT macro, or that a leog-start card
with the user informatiocon columns blank has been
LBADED.

VW pgES N@T CEMPUTE.

This message indicates that the operator has enter-
ed either a line beginning with alphabetic char-
acters which are not a legal entry code, a line
beginning with numeries when no system information
request was 1in effect, an entry code with an operand
for which one is not required, or an entry code with-
out an operand for which an operand 1is reauired.

>> CARD JB xxxxx

>> CARD JB xxxxx @VERRIDDEN

>> CARD MN xxx

>> CARD MN xxx @VERRIDDEN

>> CARD FC xx

>> CARD FC xx @GVERRIDDEN

>> CARD PC XXXXXXXXX

>> CARD PC xxxxxxxxx @VERRIDDEN

Any of these messages can occur following the load-
ing or reading of a log-start card. They indicate
the information punched on the log-start card and
its handling in comparison with previously entered
information.
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JU—LGG—START CARD HAS NZ PR@CRAM NAME.

This message Indicates that a log-start card read
by means of an LS command did not contain a program
name.,

JU-NGNEXISTANT JAB NUMRER.

NZNEXISTANT MAN NUMBER.

N@NEXISTANT FUNCTION.
These messages 1Indicate that a number or code enter-
ed into the system by means of a JB, DJ, MN, DM, FC,
or DF entry code, from a log-start card, or as a
response to a system informatlion request, does not
exist in the system file.

NN WRENG LENGTH.

This message Iindicates that an entry code or a
response to a system information request is of a
length which does not correspond to the correct
format for that type of entry or response.

NN IMPRZPER FZRMAT.

This message indicates that an entry code or a
response to a system information request is of a
format (other than its length) which 1s not correct
for that type of entry. (Example: alphabetic
information when numeric is required.)

NN IMP@SSIBLE TIME

This message indlcates that a time of day in an
entry code or a response to a system information
request is either in an incorrect format or con-
tains a subfield having an Impossible value.
(Examples: month field over 12, minute field
over 59.)

NN SEQUENCE ERRZR.

This message indicates that an entered time is
either lower than the previous time entered, or
too far ahead of the previous time,

WNON@T ALL@WED.

This message indlcates that the prerequisites for
the previously entered command (typically man num-
ber and time of day) have not been entered,

NV ALREADY @N.
This message 1ndicates that the number or code in
an AJ, AM, or AF command 1is already present in the
system file.
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NV PABLE FULL.

This message should not occur, but if 1t does occur
it will be in response to an AJ, AM, or AF command
when the system file 1is full.

OPERATING PROCEDURES:

Various operating procedural notes have been given in
previous paragraphs. Considerable flexibility and
operator preference capability are inherent in the de-
sign of the inter-job supervisor. Thus only scattered
recommendations can be made in the area of operating
procedures:

a)

b)

c)

d)

e)

)

if a job comes to an abnormal end-of-job, or halts,
the operator can return to the Operating Systen by
using the core-dump deck, by setting 15870 into

the I-register and pressing START (if the program
had been run from an object deck by means of the
L@AD program), or by loading a log-start card with
the user information columns blank.

when the end-of-job message is typed, the operator
should enter a T entry and a CC entry within the
timeout period, so as to produce the EYJ page and
provide finishing times for the Job.

if there are no Jobs to be run after the completion
of step b), the system should be allowed to assume
the 'WAITING...' state. This insures the correct
starting time of day for the eventual next job.

operators should be aware that fields on a log-start
card can be overridden from the console either ve-
fore or after the LS command.

post-job function changes and comments should be
entered before the CC and TM of step a), and nmust
be entered before an MN or JB entry, a response
to a system information request, or an L3 conmand
is done.

operators should be aware that the "operator in"
facility removes the necessity either for their
man numbers to be punched on a log-start card, or
for that card field to be blank. It 1s perfectly
acceptable, and probably desirable, for a job to
be run under both a man number (that of a program-
mer or user) and an operator number.



1401 0. S. II
M@ZNITR - p.16

g) 1in the casé of a sequence error in the time cof day,
the WT inquiry can be helpful.

h) operators should be aware that there is no need
for them to make up a log-start card the first time
a job is run, and that by entering a JB entry and
possibly cther informatlon entries, and using the
Py command, they can produce a log-start card for
subsequent runs of the Job.

i} job numbers and man numbers should always be added
with as complete and correct a name as can be con-
tained in 13 characters,

The operator should respond as follows to the halts and

messages described in the paragraph on Error Messages

and Halts.

1) Type in the TM and CC entries as previously described.

2) Re-enter the line correctly.

3) Examine the messapge(s) for correctness. A system
information request will be forthcoming.

) Type LS again and/or examine the card which was read.

5) TEither add the number to the system file, or enter
a different, correct number by means of an entry
code or a response to a system information request.

6} Re-enter the line correctly.

7) Re-enter the line correctly.

8) Re-enter the line correctly.

9) Reconsider the correctness of the entry and/or use
an expanded format as described above in the para-
graphs on Typewriter Entry Codes and System-Requested
Typewriter Input.

10) Enter tne prereqguisite information, and then re-issue
the command.

11) Reconsider the correctness of the entry and/or
abandon the attempt.

12) Abandon the attempt, or delete one or more entries
from the system file.
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knd-0f-Job, Post-Processing:

From the point of view of the inter-job supervisor,
its "end-of-job" 1is usually the beginning of an actual
job. The operator should refer to the set-up and
operating instructions for the program in questiocn.

PROCESSING MkTHOD -~ TECHNICAL DESCRIPTION

Entry to Inter-Job Supervisor

If entry was due to a loaded log-start card, the card
is moved into an input area within the program. The
drive code of the Operating System is saved, and the
"monitor communications sector” is read {ref: @SINF
macro, KF17A). The communications sector is initiali-
zed so that the following items of information are
marked "unknown" in the communications sector:

a) the time of day

b) the computer clock time

¢) the job number

d) the man number

e) the function code

f) the program name field

¢) the program common field (set to blanks)

If the entry was due to a loaded log-start card on which
the program name field is not blank, control is trans-
ferred to the log-start processing routine. Otherwise,
the end-of-job message 1s typed, and control is trans-
ferred to the wait/timeout routine.

Wait/Timeout routine

This routine waits for the REQUEST/ENTER button to be
depressed by the operator. If the routine waits for
the number of seconds dictated by operating procedure
as the "timeout factor", the communications sector Iis
jnitializea, and fields marked as "unknewn" as in the
previcus paragraph (Entry to Inter-Job Supervisor),
with the exception that the computer clock time 1is not
marked as unknown. The last information request (see
System-Requested Typewriter Input), if any, is also
cancelled. The systems standard message and halt for
this situation then occurs, and should be started in
the standard fashion.
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If the operator does depress the R/E key within the
time-out pericd, he can enter information at his own
rate. However, operators should bear 1n mind that the
computer cleock runs when in this situation. When the
operator depresses the RESP@ND/TYPEAUT key after typing,
control is transferred to the entry/scan routine.

Fntry/Scan Routine

This routine first transforms the operator input by
eliminating blanks from the message in all except AF,
AT, AM, CM, ML, and PC entries. A length count for
the operator input line is also constructed at this
time. The first two non-blank characters of the line
are then examined. If the first two characters are
numeric, control is transferred to an appropriate
routine if a previous information request (see System-
Requested Typewriter Input) had cccurred; if the first
two characters are alphabetic, control is transferred
to an appropriate routine if they represent a valid
monitor entry code (see Typewriter Entry Codes); other-
wise, a diagnostic 1s produced.

Log-Start Card Processing Routines

On an LS command, cards are read until a log-start
card is found. An old log-start card is executed
when read, causing performance of the compatible lopg-
start program (KCO03A), and eventual return to M@NITR
as a loaded log-start card. No check for last-card
indicator is done on an LS command.

When a new log~start card has been read, if the LS com-
mand occurred after an information request (see System-
Requested Typewriter Input), items c¢) through g) as
described above in the paragraph on Entry to Inter-Job
Supervisor are marked as '"unknown" in the communications
sector. If a log-start card with a blank program name
field is read by means of an LS, a diagnostic 1is pro-
duced and further cards are read.

On either a loaded log-start card or a card read by
means of an LS, master lines (if any) are typed. The
following then occurs for the job number, man number,
function, and program common fields:

a) 1f the field is blank on the card, no processing
is done for that item.
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p) 1if the field on the card is not blank and the field
in the communications sector is marked "unknown",
a message is typed and the information from the
card moved tc the sector.

¢) if the field on the card is not blank and the
corresponding field in the communications sector
contains information from a previous typewriter
entry, the information on the card is overridden
and a2 message to that effect is typed.

The job number, man number, and function code fields
are then checked for validity. A diagnostic 1s typed,
and the field in the communications sector marked
"ynknown", for any item found invalid. If the program
name is valid, control is then transferred to the
request—-information routine.

Request-Information Routine

various switches for the presence of each of the fol-
lowing, in turn:

a) the job number

b) the man number

¢} the time of day

'd) the computer clock time
e) the function code

The first one of these it finds to be "unknown" causes
the appropriate information request to be typed, and

a switch to be set signifying that item to be "pending".
Control is then returned to the wait/timecut routine.

If all the above have been entered, control is trans-
ferred to the perform-job routine. If the man number

is "unknown"” but an operator is on duty, the information
request for the man number is not issued.

Perform-Job Routine

This routine performs the following functions In sequence:

a) makes a job entry in the system log,

b) enters previously-made comments for this Jjob into
the system log,

¢} prints master lines (if any) on the 1403,

d) prints the B@J page on the 1403,

e) and performs the program indlcated by means of a
LINK macre (KF144).
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Information Entry Routines

rime of Day and Computer Clock Routines

Routines in this class are used on a numeric entry after
an information request, or on & T™M or CC entry code.

The operation of the time and clock routines are siml-
lar, both being of the rollowing pattern:

a) the length of the entry is checked, and a diagnostic
produced if the length does not correspond to any
of the proper formats. From the length the system
determines what parts of the complete field are to
be assumed as continuing from the previous entry.

pb) the field 1is checked to see if it is completely
numeric. If it 1is not, a diagnostic 1is produced.

¢) in the case of the time of day, subfields (month,
date, etc.) are examined for plausibility, and a
diagnostic may ve produced at this peint.

4) 1if acceptance was not forced with a record mark,
the entered information 1s compared with the pre-
vious entry. A diagnostic may result if the wvalue

is lower or 1is much higher.

e) the value is moved to thé communications sector
and the gquantity 1s set as "known".

£) if the time was not known before, and the systen
has never been in the mgATTING" state, and
neither a man number nor a Jjob number has been
entered for the next job, the entry is taken as
an ending ftime for the previous job.

gy if all the conditions of ) are met, and the com-
puter eclock time has been entered, the end-of-job
page is printed.

n) 1in the case of the computer clock time, the "total-cc”
fields of the job number, man number, function code,
operancr number , and program name of the last Jjob

are incremented by the elapsed clock time.

i) in the case of the time of day, if there 1is an
operator min" and the time entered is after the
ending time for nis shift of duty, the operator-in
designation 1s removed with no notice given.
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J) if the time entered had been "pending" from a
previous information reguest, control is transfer-
red to the request-Informatlon routine. Otherwise,
control is returned to the wait/timecut routine.

Man Number, Job Number Routines

Routines in this class are used on a numeric entry
after an information request, or on a MN or JB entry
code. The operation of the job and man routines are
similar, both being of the follewing pattern:

a) the length of the entry is checked, and a diagnos-
tic preduced if the entry is not in the vroper format.

b} the entered number is moved to the communications
sector.

¢} the system file 1s searched for the entered number.
If the search does not produce a match, a diagnos-
tic is produced and the field is marked as "unknown”
in the communications sector.

d) 1if the number entered had been "pending" from a pre-
vious information request, control is transferred
to the request-information rcutine, Otherwise,
control is returned to the wait/timecut routine.

Function Routines

These routines are used on a numeric entry after an
information reauest or on a FC entry code. The oper-
ation is of the following pattern:

a) the length of the entry is checked. 1If it is not
of the correct format, a diagnostic is produced.

b} the system file 1s searched for the entered function
code. If the search does not produce a match, a
diagnostic is produced and the field marked as
"unknown" in the communications sector.

c) 1if elther a man number or a job number for the next
Job has been entered, the entered function code is
moved to the communications sector and the field
marked as "known". Otherwise, the entered function
code is moved into the log entry for the last job
as a correction.



1401 0. 8. IT
MBNTTR - p.22

d4) 1if the function code entered had been "pending"
from a previous Information request, control 1is
transferred to the request-information routine.
Otherwise, control is returned to the wait/timeout
routine.

Comment Routine

This routine is used on a CM entry code. If a job num-
ber or man number for the next Jjob has been entered,
the line 1s transferred to a buffer file for later
recording in the system log by the perform-jcb routine.
Otherwise, the line is recorded directly in the system
log as a comment for the last job.

Program Common Routine

This routine is used on a PC entry code. A diapnostic
is produced if the length of the field after the letters
PC execeeds 9. Otherwise, the entered informatiocn is
moved to the program common field in the communications
sector, left justified, with right-end blanks supplied
if necessary.

Command ERoutines

Propgram Name Routine

This routine is used on a D@ command. The length of
the entry is checked: a diagnostic 1s produced if
more than 6 characters follew the letters D@; if not,
the program name 1s checked for validity (presence in
the Operating System Library), and a diagnostic is
produced 1f a match is not found. Master lines (if
any) are typed at this point. If the D@ command
occurred after an information request (see System-
Requested Typewrliter Input), items ¢) through g), as
described in the paragraph on Entry to the Inter-Job
Supervisor, are marked as "unknown'" in the communica-
tions sector. The program name entered is moved to
the communications sector, and control 1s transferred
to the reguest-information routine.

"System Support Program”™ Call Routines

Routines 1in this class are used on a PN, LL, #C, DC,
LG, PL, or PS command. These commands are similar in
intent to the D@ command, but are easier for the oper-
ator to use. On any of these, a "system job number”
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and a "system function code" are moved to the communi-
cations sector, and the fields marked as "known", unless
a job number and/or function code was already entered.
The program name and program common fields are then

set up in the communications sector, as follows:

COMMAND PROGRAM NAME PROGRAM COMMON

PN LSNg None

LL DUMP Blank

LG DUMP D

@c DC@PY Operating system drive code

De DC@PY Opposite drive code from
Operating System

PL PLIST Blank

Control is then transferred to the request-information
routine.

Operator In/Out Routines

This class of routines is used on a @I or 27 command.

On an @I, the length of the entry is checked, and a
diagnostic is produced if the information entered

is not in the proper format. The 2- or 3-digit man
number is then moved to a temporary location and check-
ed for validity. A diagnostic may occur at this point.
if not, a system information request is issued, a

swltch is set indicating the "time out" to be "pending",
and control is returned to the wait/timeout routine.

When the "time out" is entered, control is transferred
to the time-of-day routine, which checks the time enter-—
ed as previously deseribed. That routine then transfers
control to the second part of the operator-in reutine,
if the time is accepted. The "operator-in" indication
for the system is then set.

On an 2§, the "operator out" indication for the system
is simply set, with no other investigation or processing.

Add Man-Job-Function Routines

Routines of this class are used on an AF, AJ, or AM
command. Operation of any of these commands proceeds
as follows:

a) 1if the man number or the time of day is marked
"unknown" in the communications sector, a diagnos-
tic 1s issued.
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b) the length of the entry is checked, and g diagnos-
tic is produced if the entry is shorter than the
minimum length of the proper format.

c) the system file is searched for the number or code
entered, and a diagnostic 1is produced if a matenh
(duplicate) 1is found,

d) the number or code entered is checked for being
completely numeric. TIf it is not, a diagnostic
is produced.

€) the number and associated name are inserted in the
system file,

I') a log entry for the file addition is made.

g) control is returned to the wait/timeout routine.

Delete Man-Job-Function Routines

Routines of this class are used on a DF, DJ, or DM
command. Operation of any of these commands proceeds
as feollows:

a) if the man number or the time of day is marked
"unknown" in the communications sector, a diagnos-
tic is issued.

b} the length of the entry is checked, and a diagnostic
is produced if the entry is shorter than the mini-
mum length of the proper format.

¢) the system file 1s searcheq for the number or code
entered.

d) a diagnostic is produced if the number or code
entered is not completely numeric.

e) the number and 1ts associateq name are replaced by
the last entry in the file,.

£} the end-of-file indicator is moved up cone record.

g) control is returned to the walt/timeout routine.
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Punch Log-Start Card Routine

This routine is used on a PU command. A basic log-start
card is augmented by the fields in the communications
sector which have been previously entered and are
"known". If a program name follows the letters PU, it
1s moved to the program-name field in the card; other-
wise, the program-name field in the communications
sector (possibly blank) is moved to the card. The
log-start card is then punched into stacker 4. &n
extra blank card 1s punched, tec clear the punch, into
stacker N/P. Control is returned to the wait/timeocut
routine.

Master-Liine Routines

These routines are used on ML and KL commands. On an
ML, the length of the entry is checked for being 4 or
greater, and a diagnostic¢ can be produced at this
point. If the man number or the time of day is marked
"unknown" in the communications sector, a diagnostic
is issued., Otherwise, the line entered is added at
the end of the master line file, and the "number of
master lines" count is incremented by one. A log
entry for the file addition is made, and control is
returned to the wait/timeout routine.

On a KL, if the man number or the time of day is mark-
ed "unknown" in the communications sector, a diagnostic
is issued. If the '"number of master lines"™ count is
not zero, 1t is set to zero and a log entry is made.
Contrel is then returned to the walt/timeocut routine.

Inquiry Routines

What-Time Routine

This routine is used on a WT inguiry. The last time
entered is edited and typed out.

What-Job Routine
This routine 1is used on a WJ inquiry. A page similar

to the B@J and E@J pages Is printed on the 1403, con-
falning all known information on the last Job.



1401 0. S. II
M@ENITR - p.26

What-Activity Routine

This routine is used on a WA inguiry. An entry simi-
jar to the B@J and E@J pages is printed on the 1403
for each job run previously on the day the inquiry 1is
‘entered, containing all known information about each
job.
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I. D. # KEQ2A
I. D. # KEO3A
PROGRAM: DUMP/HELP
MACHINE: IBM 1401
LANGUAGE : AUT@CPDER
SUPERVISOR PROGRAM: 1401 Operatii/; System II
PROGRAMMER: Systems Divijion
DATE COMPLETED: July 1, 1968
PURPOSE :

The programs DUMP (KEO02A)} aj/l HELP (KEO3A) are log-
dump routines. They produc¢] a narrative log listing
and punch the 1401 log intofcards. DUMP is the normal
log-dump routine. HELP is |he emergency log-dump
routine, performing this fulction without the aid of
the Operating System.

RESTRICTIONS:

Time, Core Requirements:

Execution time for DUMP/HEI{> will normally be less than
5 minutes, but may vary coniderably depending on the
number of entries in the lcis.

{
DUMP/HELP 15 a mainline prijgram, effectively using all
of core during execution,

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

There should be 14 x 11 inch paper mounted on the 1403
printer. The Operating System pack must be mounted
on one of the 1311 disk drives.

Processing/Method:

The log entries are checked to determine what type of
information they contain. When the ending time (real)
is missing from the type 1 entry (see below, Punched
Output}, a scan is made to determine the next time of
day. The management and operator performance logs are
then created and punched when the next time has been
determined.
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b
i

When the end-of-file condition occurs, the communications

sectors are updated, the end-of-file is reset, and con-~
trol is transferred to the inter-job supervisor.

i

USAGE:

Calling Sequence:

General Usage (DUMP):
DUMP is normally called by means of the inter-job entry
codes LD and LL, but may be called by a log-start card

or by executlon of a LINK macre from an AUT@CEDER or
CZBPL program.

Emergency Log-Dump (HELP):

HELP is executed by clearing the reader, placing the
HELP object deck in the reader, and pressing Load.

Program Common Field:

The contents of the program common field used to call
DUMP determine whether the machine log is to be punched
and listed, or just listed. When the letter "D" 1s
present, left justified, in the program common field,
the log is punched into cards.

Control Cards:

DUMP/HELP requires no control cards.

Ingut:

The ohly input consists of the log information stored
on the Operating System disk pack.

OUTPUT:

Printed Cutput:

A narrative log 1s printed containing the following
information:

a) all the information contained on the E.0.J.
page.

b) program library operations controllied by DUP

: or DL@AD.
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r

¢} system suiport functions caused by use of the
inter-job;entry codes LG, ML, or KL.

d) file chanjes such as addition or deletion of

Jjob numbeys, man numbers, and function codes.

Punched Output: i

Three types of loglare punched by DUMP/HELP. They are
the complete log, “he operator's performance log, and
the computer management log.

The complete log 1s subdivided into five different
types of intormation:

a) The job initialization and ending times, both
real and computer. The job number, the
function code, program name, man number, oper-
ator number, prcogram common, and the run count
are included in the type 1 log card.

b) The information created by use of the CM code,
comment entry, man name, and man number are
l1ncluded in the type 2 log.

c) The system support log, type 3, contains the
program name, starting time, man number, and
man name.

d) The log entry file change log, type 4, contains
the name of the file changed, if it was an
addition or deletion, and the man number and
man name of the person responsible.

e} The program update log entry, type ¢, contalns
the operation name, program name 1, program
name 2, or tape name, sector address, number
of sectors, starting time (real), man name,
and man number.

The operator performance log contalns statistics that
pertain to the function of the machine operation and
utilization of the machine.

The management log contains information that pertains
to the job initiation and ending times.

NOTE: Type n refers to the number appearing in column 1
of the punched card.

ERROR MESSAGES AND HALTS:

Aside from the standard system halts and messages which
may occur during execution of DUMP, no halts or messages
should cccur.
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OPERATING PROCEDURES:

No special operating procedures need be specified,.

End-0f-Job, Post-Processing:

DUMP returns to the inter-job supervisor. When the
punch option 1s specified, the operator will find 3
stackers containing the log. The operator performance
log should be forwarded to the 1401 operations manager;
the complete log should be forwarded to the computer
systems group; the management log should be forwarded
to the business manager.
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PROGRAM: LSN@

MACHINE: IBM 1401

LANGUAGE: AUT@C@DER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

LSN@#, when executed, sorts and lists the man-Job-
function number file 1in usage order. The man-Job-
function numbers are then subdivided and listed in
numerical order.

RESTRICTIONS :

Time, Core Requirements:

Processing time varies as the square of the number of
entries in the man-job-function file. The average run
is about 5 minutes.
LSN@ is a mainline program effectively using all of core
during its execution.

PROGRAM PROCEDURE:

Set-Up, Previcus Processing:

Paper at least 14 inches wide must be used in the 1403
printer. The Operating System pack must be mounted on
one of the disk drives.

Processing/Method:

The man-Job-function number file is sorted in place,
and then listed in order of the number of runs. During
the listing process, a sort of blnary tags is performed.
The file 1s then listed using the tags correspondence
to the new sorted file.
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USAGE:

Callling Sequence:

LSN@ is normally called by use of the inter-job entry
code PN, but may be called by a log-start card, or by
executlon of a LINK macro from an AUT@C@DER or C@BIL
procram,

Control Cards:

LSN@ requires no control cards.

input:

Input consists of the man-job-function file, read from
disk.

OUTPUT :

L3NG lists the man-job-function numbers in numerical
order, subdivided into the three classes. The follow~
ing statistics are printed with each entry:

a) date entered.
h) 1last date used.

¢) number of runs.
d) total number of computer clock hours used.

e) name.
ERROR MESSAGES AND HALTS:

Aside from the standard system halts and message, no
halts or messages should occur during execution of
LSN@.

CPERATIMG PROCEDURES:

No special operating procedures are reauired,.

knd-0f-Job, Post-Processing:

LSN@ returns control to the inter-job supervisor on
completion of the listing.



1401 ©. S, II
I. D. # KCOTA

TITLE L@AD

MACHINE: IBM 1401
LANGUAGE: Autocoder
SUPERVISOR PROGRAM: none

PROGRAMMER: Systems Dlvision
DATE COMPLETED: July 1, 1968
PURPOSE:

L@AD simulates the function of the 1402 L@ZAD button,
transferring control to a card object program. PFurther-
more, LPAD provides the objeet program with the I@CS
date, a program common field, and an EXIT macro in
high-core.

RESTRICTIONS:

Time/Core Requirements:

Execution time for L@PAD itself 1s less than one second.
L@AD is a mainline program, effectively using all of
core during its brief execution. As noted below, L@AD
leaves locations 82-86 and 15861-15998 occupied when
it transfers control to the object program.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:
| Set-up is as required by the object program to be loaded.

Processing/Method:

Cards are read 1n succession until one with a comma in
column 1 is found. If that first card is a "Cl" card,
it and the following card are passed. Core is then
cleared except for the following:

a) locations 82-86 contailn the I@CS date, with a word-
mark at 82.

b) locations 15861-15869 contain the program common
field, with a wordmark in 15861,
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¢) locations 15870-15998 contain an EXIT macro.

The card is then branched to at location 1. (A
wordmark has been set in 1 previously.)

USAGE:

Calling Sequence:

L@AD 1s generally called by a log-start card. It may
also be called by a LINK macro from an AUT@C@DER or

CZBPL program, or by means of the inter-job entry
code D@,

Control Cards:

IL@PAD requires no control cards.

Input:
The only input consists of the object program to be
loaded.

OUTPUT:

L@AD produces no output.

ERROR MESSAGES and HALTS:

Except for the system standard disk halts and messages,
no halts or messages should occur.

OPERATING PROCEDURES:

Operating procedures are as required by the program to
be loaded.

End-of-Job, Post-Processing:

End-of-job and post-processing requirements are as
needed by the oblect program to be loaded.
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PROGRAM: PLIST

MACHINE: IBM 1401

LANGUAGE: Autocoder _

SUPERVISOR PROGRAM: 1401 Operating System II

PROGRAMMER: _ Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:
PLIST produces a list, on the 1403 printer, of all pro-
grams and files resident under the Operating System.
This list includes all known informatlion about each
program.

RESTRICTIONS:

Time, Core Reguirements:

Execution time for PLIST varles according to the number
‘of programs loaded under the Operating System. PLIST
is a malnline program, effectively using all of core
during 1ts execution.

PROGRAM

PROCEDURE :

Set-Up, Previous Processing:

No previous processing is necessary for use of PLIST.
The listing produced is 132 positions in width, and
thus 14 inch wide paper should be used in the 1403
printer.

Processing/Method:

The program table 1s read, and lines are printed in the
order in which program-names are encountered ln the
table (descending order of sector address). For pro-
gram entries, the header and traller sectors are read,
and checked for valldity, providing the information

for the printed line.
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USAGE:

Calling Sequence:

PLIST is usually called by a log-start card, but may
be called by a LINK macro from an AUT@CPDER or CZB@L
program, by use of the inter-job entry codes PL or D@,
or by a fallure to locate the specified program name
in a FETCH or LINK macro, If a program name 1s in-
cluded (right-justified) in the program common fileld,
PLIST will 1link to that program after its execution.

Control Cards:

PLIST requires no control card.

Input:
PLIST uses no input.

OUTPUT:

A list is produced of all programs on the Operating
System file, with 2all information known about each pro-
gram. This information includes the program parameters
created at DL@AD time, and the usage parameters accumu-
lated since. Notations are included in the right edge
of the listing, glving characteristics or error messages
for certain programs.

ERROR MESSAGES and HALTS:

Notations in Output:

The following messages may appear at the right end of
a printed line:

NO GMWM indicates that group-mark word-marks are not
restored when the program i1s loaded.

FIXED LOC indicates that the program 1s stored at a
' flxed "system disk" address and will not
be moved.

TTFD XXXXXX indicates that the block is a Tabtran file
description, with Tabtran file-name XXXXXX.
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HEADERLESS indicates that the block is in load mode
but has no program header, loader, or
trailer. (viz. compatible DLZAD, EXIT,
and log-start programs).

MOVE MODE indicates that the block 1s a move mode
file (viz, the system log).

BAD FORMAT indicates that the program's header, loader,
and/or traller have been damaged. This is
a serious error condition and should be
reported to a member of the Computer Systems
Group.

BAD ENTRY indicates that the program table itself 1s
damaged. This is a serious error condition
and should be reported to a member of the
Computer Systems Group.

Other Halts and Messages:

Aside from the system standard disk halts and messages,
no other halts or messages should occur.

OPERATING PROCEDURES:

No further operating procedures need be given: PLIST
uses no sense switches, tapes, or other speclal
configuratlion.

End-of-Job, Post-Processing:

PLIST either performs a link to the program named in
the program common field (right justifled), or performs
an EXIT at end-of-job.
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PROGRAM: bup

MACHINI ; IBM 1401
LANGUAGE : Autocoder
SUPERVISOR PROGRAM: none

PROGRAVMMER: Systems Division
DATE COMPLETRED: July 1, 1968
PURPOSE:

DUP, the 1401 Operating System disk utility program,
provides various services associated with maintenance
of the Operating System propgram library. These include:

Deletion of programs

Renaming of programs

Copying of programs to magnetic tape

Loading of programs from magnetic tape

Printing of programs

Modification of object programs via "patch
cards"”

Punching of object decks of proprams

Other facilities involving the program library are:
Original loading of programs by means of '"msuedo-
execution", provided by the DL@DR program (KCO6A);
listing of names and specifications of programs npro-
vided by the PLIST program (XCOEA).

The details of the operation of particular services
are described 1In separate fellowlng sections. This

section deals with the control cards and structure of
DUP.

RESTRICTIONS

Time, Core Requirements:

Timing estimates for performance of various services

are detailed in the following sections. The time re-
auired for DUP itself to read and analvze the control
cards 1s negligible, except in fthe case of typewriter
input. DUP itself occupies the area from leocation 335
to approximately location 7000. The suboroesrams DUPA,
DUPE, DUPC, DUPD, and DUPE utilize the area from 7T00C
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to approximately 11300. Loeations 11300 to 15900 are
used as work areas. DUP 1is thus largely a mainline
program, occupying most of core during its executlon.
lowever, iocations 15901 to 15999 are never disturbed
by execution of DUP or the subprograms. Thus they may
be used, by programs calling DUP with disk input and
re-calling, as a communications area.

PROGRAM PROCEDURL:

Set-up, FPrevious Processing:

In the case of ¥CPPY and ¥LUAD processing, magnetic
tapes must be mounted. Paper at least 8 1/2 iIncnes
wide is reqguired on the 1403 printer for all process-
ing, and, 1n the case of ¥DUMP and ¥PATCH processing,
14 inch wide paper is reguilred.

For all except ¥L@AD processing, the program(s) to be
manipulated must have been loaded onto the progran
1ibrary previously. In the case of ¥*L@AD processing,
the program(s) must have been copled to tape previously.

Processing/Method:

mhe method used to read and sccumulabe a control record
is largely defined in the following section (USAGE).
Once a complete control record is accessed, its flrst
non-blank characters are examined to determine the

type of service request being made. When this is deter-
mined, one of the suboprograms DUPA, DUP3, DUPC, DUPD, or
DUPE is FETCHed into upper core, ané¢ a branch to ihe
appropriate entry point made. The subprogram exanines
the remainder of the control record, issues diapnostics
and/or performs the services indicated, and returns to
DUP at the completion of 1its processing. The sub-
progran may use data areas and subroutlines in puP.

A table of the subprograms used to perform various
services follows:

Service Subprogram

*CEPY DUPA

*L@AD. DUP3, possibly DUPC
¥DELETE DUPC

¥RENAME DUPC

®DUMP DUPD

*¥PUNCH DUPD

¥PATCH DUPE, DUPD
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USAGE:

Calling Seqguence:

DUP is usually called by a log-start card, but may be
called by a LINK macro from an AUT@C@DER or C@2PL pro-
gram, or by use of the inter-job entry code D@. Tne
subprograms DUPA, DUP3, DUPC, DUPD, and DUPE should not
be called directly under any circumstances.

Program Common:

The content of the program cormon field used to call

DUP to a large extent determines its operation. Con-
sider the positions in the field to be numbered 1-9,

from left to right:

a) If position 1 contains a "-", the operation of DUP
consists of deleting the program whose name 1s to
be found in positions 2-7. HNo input is requlred;
control is returned to the inter-job supervisor
following the deletion.

b) If position 1 contains a "T", control record input
is taken from the console typewriter.

¢) If position 1 contains a "D", control record input
is taken from the "auxiliary Operabling System
communications sectors", on the 1311 disk drive.

d) 1If position 1 contains a blank or any otkrer code,
control record input is taken from the card reader.

e} In cases b), ¢), and d4), If there 1s a program name

to be found in positions 4-9, DUP links to that
program at the conclusion of its operation.

Control Cards:

Source of Input:

Input to DUP, except in the case of ¥PATCH processing,
consists entirely of control records. Programs on disk
or tape are read and handled in various ways as described
in following sections, but for the purpose of thig sectic-
the term "input" will refer to information found in the
file deternined by position 1 of the pregram common field.



1401 0, 5. T1I
DUP - p.A
{General)

Control Card Structure:
Card/Disk Input:

with card input, all 80 columns of a card are used.

with disk input, sectors 399622 through 399639 can
contain control cards. The sectors are in the move

node; only the first 80 positions of each sector are
used. With either card or disk input, except in the

case of ¥PATCH processing, a "control record” may con-
sist of one to six cards or card images. The end of

one control record is determined by any of the following:

a) End-of-file indication {last card indicator for
card input, advancing to sector 39640 for disk
input).

b) A card whose first character is a comma, indicat-
ing that an object deck or log-start card follows
(the previocusly read card completes the control
record).

¢) A card whose first non-blank character 1s an
asterisk (the previocusly read card complotes the
control record).

d) A card containing a period followed by a blank,
anywhere {that card completes the control record).

With card or disk input, an entire control record is
accumulated and is terminated, according to the above
rules, before any consideration is given to the syntax
or meaning of the card, and before performance of the
i{ndicated services is initiated.

Typewriter Input:

With typewriter input, an entered line may be up to 80
characters in length. A single entered line always
constitutes a complete control record. The system stand-
ard entry conventions are followed. The performance

of the services indicated on each line is initlated
immediately after the line is entered. On completion
of these services, DUP again waits for the next control
record to be entered, unless the line which initiated
the services contained (ended with) a perlod followed
by a space. End-of-job is indicated by a typewriter
end-of-file: that is, use of the RESPEND/TYPEGUT key
immediately following use of the PEQUEST/ENTE? key.
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Content and Format of Control Records:

One rule about DUP control records has been implied in
previous paragraphs: any contrel record which ends 1In
a period followed by a space forces DUP to go to end-
of-job immediately following performance of the ser-
vices indicated on the control record. Other than this,
the meaning of a DUP control record is cxactly the same
whether it ends with & period or not.

A program name in the 1401 Operating System may
consist of 1 to 6 of the legal 1401 characters, with
the exceptions:

a) a name nmay not contain a record mark
b) a name may not contain a comma

¢) a name may not contaln a blank

d} a name may not end with a period

e) a name may not begin with an asterisk.

The format of DUP control records is free: a control
record may begin In any column; as many blanks as de-
sired (or none) may be inserted between any two entities
on a control record; a control record may occupy more
than one card or card image, However,

a) spaces are required in the syntax in several cases.

b) the start of a control record must be the first
character on a card or card image (the asterisk
beginning it must be on the flirst non-blank
character).

¢) if "continuatlion cards" are used to form a complete
contrel record, column 1 of each succeeding card
is considered to directly follow column 80 of the
preceding card.,

Control Record Syntax:

The syntax for < DUP control record> is as follows:

< DUP control record> ::= < basic control card> /

< basic contrel carcd > . ¢ space >

< basic control card> ::= < delete card> / < rename card>

/ < copy card> / < load car-

e

-

/ < dump card> / < punch oo

/ < pateh card >
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<delete card> ties *DELETE <space> <program list>
/ *DELET <program list>
<rename card> 1= *RENAME <rename list>
Lecopy card> 1= ¥COPY <program list> T@ <tape named

/ *C@PY <program list> T¢ <tape name>
WITH <tape name>

<load card> o= FLEAD <program list> FREM <tape named>

i

<dump card> 1= *DUMP <program list>

<punch card> 1=  *PUNCH <program list>
<patch card> t:=  ¥PATCH <program name>
<program list> 1= <program name>

/ <program list>, <program name>
<tape name> 1= {program name>
<rename 1ist> 1= {rename part>

/ <rename list>, <rename part>

i

<rename part> {program name> <space>

T¢ <space> <program name>
/ <program name> space <program name>
Control Card Examples:

*DELETE. PREGA, PREGB

*DELETGRADIT

¥RENAME BOY T¢ MAN, PR@GIA T@ PREG1S, GRADIT T¢ GRADE
*RENAME B@Y MAN, PRZGLY PREGLS

*C@PY M@NITR, DLUDR, PLIST, SYSCL T¢ SYSTAP
*CgPY LIBSER, LSUPDT T¢ JUN15 WITH JUNO1
*LYAD PLIST FREM SYSTAP

*DUMP M@NITR, DL@YDR, $FILE, TTF.05

*PUNCH MYPR@G

*PUNCH PLIST, SYSCL

*PATCH M@NITR

*¥PATCH SYSCL

*PATCH LIBSER

- QUTPUT:
The reports produced by DUP vary according to the ser-

vice(s) requested on the control record. Output assoc-
iated with each service is detailed in the following
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sectioris. However, it is important to note at this
point that:

a)

h)

c)

d)

each complete control record is printed beginning
at the top of a page.

the report associated with the first requested
service beglins irmediately below the last line

of the complete control record.

reports associated with subseguent services
reaquested by the same control record each berin
at the top of 2 pagfe, except in the case of

¥C0@PY or *L@AD processing.

each complete control record is also typed urniless
input is from the typewriter.

ERROR MESSAGES AND HALTS:

Aside from the standard system halts and messages,

the

following halts and messages can occur in any

usage of DUP:

0.

W xxxxxx NPT N DISK.

No halt accompanies this message. Reference has
neen made to a program not in the Operating System
library.

N UNKNgWN C@NTREL CARD.

No halt accompanies this message. It indicates
that a control record did not start with one of
the key words defined in the syntax. The message
is both typed and printed.

V7 SYNTAX ERRZR IN C@NTRJL CARD.

No halt accompanies this message. It indicates
that a control record did not conform to the form
defined in the syntax. The message is botb typed

and printed.

W pREGRAM xxxxxx IS DAMAGED.
ward halt Neo. 405 accompanies this message. It
indicates that the header, logder, and/or trailer

‘do not contain the proper identifying information.

The message is both typed and printed.

J4 M@PRE THAN 6 CARDS IN A DUP C@NTRHL RECHRD.

No halt accompanies this message. It indicates
that 7 consecutive cards were read which appear
to be part of the same control record {see the
previous section on the structure of control
records). The message 1Is both typed and printed.
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Halts and messages pecullar to particular services are
documented in the followilng sections.

OPERATING PROCEDURES:

DUP 1s designed to operate as automatically as possible,
with a minimum of operator intervention and no operator
decisions. Aside from job set-up as specified in a
previous paragraph, and action con errors which indicate
a2 failure in the operating system, no special operating
procedures need be specified.

Should message 3 occur in any operation of DUP, core
and disk dumps should be taken, and a member of the
Computer Systems group notified, as in the case of
standard system halts and messages.

Messages 0, 1, 2 and 4 are the concern of the user.

End-0f-Job, Post-Processing:

DUP may either perform an £XIT, returning-to the
inter-job supervisor, or LINK to some other program
at the completion of ifs processing. The manner in
which this choice is made is described in the Usage
paragraph under Program Common.
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#DELETE

PURPOSE :

The program deletion gervice of DUP provides a means
of removing program blocks from the 1401 Operating
System Library. Thils may be preparatory to relocading,
or because the programs are in error, or no longer
useful.

RESTRICTIONS:

As noted below (see Processing/Method}, certain types
of program blocks cannot be deleted,

If any part or phase of DUP, namely program blocks DUP,
DUPA, DUPB, DUPC, DUPD, or DUPE, is to Dbe deleted, all
phases must be deleted. DUPC should be the last pro-
gram block named, and the control record should end 1in
a period followed by a space.

Time/Core Requirements:

The time required to delete one program varies from
two to ten seconds, depending on its length and its
neighbeoring programs.

Core requirement is as described for DUP (General).

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

Set-up is as required for DUP (General).

Processing/Method:

The following describes the deletion of one program:

The program table 1s scarched for the program name.
If the program Is not present, a dlagnostlice 18 produced.
If the program 1s present, but is

a) a move-mode file,
b) a headerless load-mode block,
or ¢) a fixed-location {system disk) program,

a diagnostic 1s produced. If the program block is not

-1

IR
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The neader and trailer of the progran are checked. If
either is in error, &a diagnostic is produced and the
system comes to a hard halt. Otherwise,

a) the program table entry is renoved.

b) if there are ficating-location program blocks
ahove bhe deleted block on the cylinder, they
are moved down.

¢) an amount of disk equal to the size of the
program 1s cleared.

d) a log entry 1ls made.

e} the verification message 1s typed and printed.

) the parameter and usage reports are printed.

#) the service 1s completed.

Calling Seguence:

The progran deletion service of DUP may be called by

s control record beginning with ¥DELETE cr ¥DELET, by

a2 eall to DUP with position 1 of the program common
field containing a minrus sign, or by the ¥*L@ZAD option.
Tt can be called implicitly by the DLPDR program (KCOOA)
with disk input.

Control Cards:

Input:

QUTPUT:

The ¥*DELETE or *DRELET control record, which initiates
this service, is described in the Control Record Syntax
section of DUP {General). No other control cards are
required.

#DELETE requires no Input.

The output which normally results from the deletion of
one program consists of:

a) a message, both typed and printed, verifying
the deletion.

n) a report on the progran parameters from the
LAAD process for the prooram.

¢) a report on the usage statistics of %the programr.
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ERROR MESSAGES and HALTS:

In addition to the standard system halts and messages, and
those messages described in the section on DUP (General),

the following messages may occur on the typewriter and
printer:

5. »> DK DELETED XXXXXX SSSSS nnn
This 1s the normal verification message, where xxxxxx
is the program name, sssss is the sector address

its header had occupied, and nnn is the number of
sectors it had occupied.

6. MW xxxxxx CANNGT BE DELETED

This Indicates that the program block is either a

file, or at a fixed location, and therefore cannot
be deleted.

OPERATING PROCEDURES:

Operation during a program deletion should be completely
automatic. Both the messages in the above paragraph

are the concern of the user. Attention should also be
given the operating procedures described in DUP (General).

End-0f-Job, Post-Processing:

After each requested deletion has been attempted, con-
trol is returned to mainline DUP. See the End-Of-Job,
Post-Processing paragraph of DUP (General).
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*RENAME

PURPOSE:
The program renaming service of DUP provides a means of
changing the names of program blocks stored in the 1401
Operating System Library. This may be done to avold
name conflicts in the system.

RESTRICTIONS:

As noted below (Processing/Method), certain types of
programs canncot be renamed.

Time/Core Requlrements:

The time required to rename a program is less than two
seconds. Core requirements are as described for DUP
(General}.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

Set-up is as required for DUP (General).

Processing/Method:

The program table is searched for the new name. If a
program by that name is already present, a dlagnostic
is produced. If not, the program table is searched
for the old name. If the program is not present, a
diagnostic is produced. If the programn is present,
but is either

a} a move mode file,
b) a headerless load mode block,
or ¢) a fixed-location (system disk) program,

a diagnostiec is produced. If the pnrogram block is
not of the above types, it is a candidate for renaming.

The header and trailer of the program are checked, If
it is in error, a diagnostic 1s produced and the system
comes to a hard halt. Otherwise,

a) the program table is updated with the new name.
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b) the header and trailer are updated with the

new name.

Y a log entry is made.

d)} the verification message s typed and printed.
) the parameter and usage reports are printed.
) the service is complete.

USAGE:

Calling Sequence:

The program renamning service of DUP is called by a con-
trol record beginning with *RENAME. Tt can be called
implicitly by the DLEDR program (XC06A) with disk input.

Contreol Cards:

mhe ¥RENAME control record initiating the renaming ser-
vice is described in the paragraph on Control Record
Syntax of DUP (General). No other control cards are
required.

¥RENAVME requires no input.

OUTPUT:

The output which normally results from repnaming one
program consists of:

a) a message, both typed and printed, verifying
the renaming.

b} a report on the program parameters from the
DL@AD process for the program.

¢) a report on the usage statistics of the prograr.
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ERROR MESSAGES AND HALTS:

Tn addition to the standard system halts and messages,
and those messages described in the section on DUP
(General}, the following messages may oOCcur on the
typewriter and printer:

7. W xxxxxx CANN@T BE RENAMED
This indicates that the program block is either

a file, or at a fixed locatlon, and therefore
cannot be renamed.

8. W THERE ALREADY IS A XXXXXX
This indlcates that the "new name" is already
used for another program on the library.

9, »>> DK RENAMED xxxxxx T@ yyyyyy sssss nnn
This is the normal verification message, where
xxxxxX 1s the "old name", yyyyyy 1is the "new name",
sssss 1s the sector address its header occuples,
and nnn is the number of sectors in the program
block.

OPERATING PROCEDURES:

Cperation during a program renaming should be com-
pletely automatic. All the messages in the above
paragraph are the concern of the user. See the Oper-
ating Procedures for DUP (General).

End-0f-Job, Post-Processing:

After each requested renaming has been attempted,
control is returned to mainline DUP. See the End-Of-
Job, Post-Processing paragraph of DUP (General).
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*CPPY

PURPOSE:

The program copying service of DUP provides a means
of copying programs stored in the 1401 Operating
System library to magnetic tape, in a format suitable
for input to the ¥L@AD service of DUP. This may be
done to "back up" a program against possible removal,
modification, or replacement, either by other users
or by setbacks of the system due to use of the mass
restoration program RESTR (zDO24A). It may also be
used to provide an "auxiliary library" capabllity,
wherein programs which have peen 1ittle used and/or
will not be used for some time in the future can be
copied to tape, and then deleted to free disk space
for more constructlive uses.

RESTRICTIONS:

The following program blocks may not be copled to tape:

$PRGTB DUPB
$LAG DUPC
DUP DUPD
DUPA DUPE

Time/Core Requirements:

The time required for the program copying service
varies according to the number of programs to be
copied, and the number of programs on the input tape
(if the 'WITH tape name' option 1s used). In any
case, use of the program copying service should be
less than ten minutes. Copyilng proceeds at nearly
full tape speed.

Core requirement 1is as described for DUP (General).

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

An output tape should be mounted on tape drive 2.
A mini-reel will often suffice for this purpose. If
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the "WITH tape-name" option is to be used {tapc update),
the proper previously #C@PYed tape should be mounted

on tape drive 1 as input. Also see the Set-Up, rre-
vious Processinpg paragraph of DUP {General).

Processing/Method:

A full description of the *C@PY operation appears below,
in the paragraph titled Proceasing Method —- Technical
Desecription.

USAGE:

Calling Sequence:

The program copying service of DUP 1s called by a con-
trol record beginning with ¥C@PY.

Control Cards:

The two forms of the ¥*C@PY control record which initiate
this service are described in the Control Record Syntax
seetion of DUP (Ceneral). No other control cards zare

required.

Input:

Tape input is reguired if the "YITH tape name” form of
the control record 1s used. The tape, on drive 1,
should have been previously produced by the *C@PY ser-
vice of DUP. 1Its format should be Icentical to that
described in the following paragraph on outpub.

Tane Dutput:

The main output from use of the progranm conying service
of DUP consists of a tape containing:

a) header information consisting of an IACS hender

and a DUP tape-name header.

n) a propram table identifying the programs on the
tape. These may be program blocks that were soec-
ified for copying, or carryover progras ijoeks 31
the "UITH tape name” form of control reeord was useo,
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¢) a set of records for each program block which was
carried over from a previcus tape due to use of
the "WITH tape name” form of control card.

d) a set of records for each program block which was
specified for copying.

e) a DUP trailer and I@CS trailer.

The format of the I@CS header 1s type "' (80-positions),
with identification DUP¥*C@PY and a negative retention
cycle., The format of the DUP tape-name header is a
110-position BCD lcad-mode record with the tape name

in the first 6 positions.

The Format of the program table is one or more
110-position BCD load-mode records, each containing
zero to seven 15-character entries. The last entry is
followed by a record mark. The 15-character entry
consists of the name, beginning sector address at time
of copying, and number of sectors, as in the disk pro-
gram table.

The set of records corresponding to a progranm block
consists of a "program block header" having the char-
acters $¥ in the first twc positions, followed by an

M or L denoting move- or load-mode, followed by =2
15-character entry as described above. The program
block header 1s a 1ll0-character binary move-mode
record. Following the program block header are records
containing the sequential disk images of the program,
one sector to a record. Records containing the header,
loader, and trailer are included for programs.

For a load-mode file or program, there are twoc records
per sector:

a) a 1l0-position BCD load-mode record
pos . 1-3) sequence number
poOSs. k-10) blank
pos. 11-100) word mark skeleton of the sector,
over blanks
pos. 101-110 blank

b) a 110-position binary move-mode record
poOS. 1-3) sequence number
pOS. 4-10) blank
pos. 11-100) data of the sector, without
word marks
pos. 101-110) blank

At the end of a load-mode program block, one 1ll0-position
BCD load-mode record is written having $¥* in positlons
1-2.
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For a move-mode file, there 1is one record for esch sector:
a) a ll10-position binary move-mode record
pOSs. 1-3) sequence number
Pos. 4.10) blank
nos. 11-110) data of the sector

The DUP trailer record contalns $*f in positions 1-3.
It is a 110-position binary move-moade record.

The T@CS trailer is standard "B" format, with a recora-
count kept, and with tape-marks hefore and after.

Printed Output:

In addition to the output tape, a message 1is typed and
printed for each prograrm written on the output tape,
whether 1t be passed glong from an input tape or copied
from disk. The typed output is in the form of a "tape
packing 1ist™ which should be inserted in the tape case
when the output tape 1s dismounted.

EEKOR MESSAGES AND HALTS:

Four types of halts and messages may occur during use
of the program copying service:

a) the system standard halts and messages.

1) I@CS halts, described in IBM publication Co4-3298
(Tnput/Output Control System - Disk, Operating
Procedures. IBM File Number 1401/1460-30). :

c¢) the halts and messages described in DUP {General).

d) halts and messages specific to the program copying
gervice.

Only halts and messages of type d) will be discussed
nere !

10. ~+ BAD REC@RD @R MISSTNG RECHRD, N@. nnn IN xXxxXxx
This message indicates that Lhe Input tapc mounted
is probably unusable.

11. N T@@ MANY PRAGRAMS
This message shculd not occur, but if it does it
indicates tnat the number of program names in the
control record, plus those already on the tape 1
the "WIMi tape-name" option is used, is too freal
for the capacity of the system.
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12. YW xxxxxx IS N@T @N DRIVE 1
This message indicates that the input tape mounted
was produced by the program copying service, but
is not the one specified in the control record after
the word 'WITH'.

13. ¥~ ERR@R IN TAPE STRUCTURE
This message indicates that the input tape mounted
is probably unusable. Hard halt 222 accompanies
this message.

14. 5> xxxxxx CPPIED FREM yyyyyy
This messapge can occur only 1f the 'WITH tape-name'’
option is used, and is the normal verification of
the copying of a program block from the old tape
to the new tape.

15. >> DK CPPIED xXxXXX SSSss nnn
This 1s the normal verification message for the
successful copying of one program block from disk
te tape.

16. >> TAPE PACKING LIST
>> nn-nn PM, day, month/date, year
>> DUP TAPE NAME IS yyyyyy
This is the normal header of the list of programs
on the output tape.

OPERATING PROCEDURES:

Set-up is as noted above. In normal operation the pro-
cedure would merely be to dismount the tape when 1t
rewinds, and insert the tape packing list in the case
with the tape. Also consult the Operating Procedures
in DUP (General).

If message 10 or 13 occurs, the copying atfempt should
be abandoned. Message 11 is the concern of the user.
Message 12 requires the mounting of the correct tape:
the operator should consult the tape packing lists of
the tapes available to him. Messages 14 through 16
are normal.

End-0f-Job, Post-Processing:

After copying all requested program blocks, control is
returned to mainline DUP. The operator should dismount
the tape and insert the tape packing list 1n the case
with the tape. Also consult the End-0f-Job, Post-Proc-
essing paragraph of DUP (General)}.
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PROCESSING/FETHOD -- TECHNICAL DESCRIPTION

The complete contrel record is scanned and a table of
pnrogram blocks to be copied is built. At this time,
duplicate names on the control record, if any, and cer-
tain uncopyable program names, are eliminated from the
table.. Tor a list of these, see Restrictions. Program
blocks specified for copying which are not on disk re-
sult in a diagnostic at this time.

If the 'UWITH tape-name' option is used on the control
record, the tape on drive 1 is opened and checked for
identification. Eilther an I@CS halt or a typed dlagnos-
tie can result at this polint if the identification check
fails.

With the 'WITH tape~name' option, the following sequence
then occcurs:

a) the output tape is opened and the DUP header is
written.

b) a comparison of the program names to be copied and
the program table of the ¢0ld tape yields a table of
program blocks to be carried over. T1f a program
name is already represented on the o0ld tape, and is
specified for copying, the old version is ignored
and the present version on disk is copied onto the
cutput tape.

c) the program table from the old tape is copied to
the output tape, and augmented with program names
to be newly copled.

d) program blocks on the old tape are read, and either
passed or copled to the output tape as determined
in step b) above, messages being produced for blocks
which are copied.

e) when the DUP trailer record is encountered, one
more record is read to accomplish the IFCS end-of-
file processing, including record-count checking,
and the o0ld fape is closed.

f) operation proceeds as in step c¢) of the following
description.
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Without the 'WITH tape name' option,

a)
b)
c)
d)

e)

f)

the output tape is opened and the DUP header written.
the program table is constructed and written.
program blocks specified for copying are read from
disk and written, messages and log entries being
produced for each.

the DUP trailer is written angd the output file is
closed.

the typewrliter sheet is spaced up to isolate the
tape packing list.

the service is completed, and control is returned
to mainline DUP,
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PURPOSE:
The program loading service of DUP provides a means of
loading programs, previously copled to mapnetic tape
by the program copying service, back onto the 1401
Operating System library. This service is not to be
confused with the original loading service afforded by
the DL@AD macro or deck and the DL@DR program {(XCO6A).
RESTRICTIONS:
Time, Core Requirements:

The time reguired for the program loading service
varies according to the number of programs to be load-
ed and the number of programs on the input tape. In
any case, use of the program loading service should be
less than ten minutes. Loading proceeds at nearly
full tape speed.

Core requirement is as described for DUP (General).

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The tape named on the control record must exist, and
must be a tape previously created by the program copy-
inpg service of DUP. This tape should be mounted on
drive 1. Also see the paragraph on Set-Up, Previous
Processing for DUP {General).

Processing/Method:

A detailed description of the processing method will
be found below in the paragraph on Processing Method -
Technical Description.
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Calling Segquence:

The program copying service of DUP is called by a con-
trol card beginning with *L@AD.

Control Cards:

Inputb:

The format of the ¥L@AD control record initiating the
program loading service is deseribed in the paragraph
on Control Record Syntax of DUP (General). HNo other
control cards are required.

The format of the input tape required on drilve 1l is
described in the paragraph on Tape Output of the DUP
#C@PPY) section of this document. No other input is
reguired.

On completion of the loading service, the format of
the program is identical with the format at the time
it was copied to tape. ilowever, its location in the
library may be different.

Messages are typed and printed for each program loaded
rom the tape. Diagnostics concerning absence of a
requested program from the tape and output from the
program deletion service may precede this normal ¥*L@AD
output. '

ERROR MESSAGES AND HALTS:

Tive types of halts and messages may occur during per-
formance of the program loadlng service:

a) the system standard halts and messages,

b)

e

T@CS halts, as described in IBM publication C24-3298
(Input-Output Control 3System - Disk, Overating Pro-
cedures. IBM File No. 1401/1460-30)},

the halts and messages described in the DUP (General®
section,

messages 10-13 described in the DUP (¥C@PY) section,
halts and messages specific to the program loading
service,
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Action for messages 10-13 described in the DUP (¥*C@gPY)
section should be as described in that section.

Only halts and messages of type e) will be discussed
here:

17. N xxxxxx N@T @N TAPE
This message indicates that program block xXXxxx
was specified for copyling but is not on the input
tape.

18. >> DK L@ADED xxxXxXxX SSSSS nnn
This message is the verification message for the
successful loading of one program block. It can
be distinguished from the simllar message put
out by the DL@DR program (KC06A) in that the
latter 1s followed by a period.

19. WV xxxxxx CPNFLICTS WITH PERMANENT DISK BL@CK
This message indicates that conflict with an
already-existant program block on disk has been
discovered, elither in name or disk location. See
the paragraph on Processing Method -- Technical
Description.

20. A~ INSUFFICIENT DISK F@R xxXXXX
This message indicates that a serious disk crowd-
ing problem has developed, and avallable space
large enough for program block XXXxxx cannot be
found.

OPERATING PROCEDURES:

Set-up is as noted in a previous paragraph. In normal
operation the procedure would merely be to dismount

the tape when it rewinds, and make sure that the tape
packing list remains in the tape case. Notice should
also be pald to the operating procedures in the section
on DUP (General).

Action on messages 10 through 13 are as described In the
section on DUP (*C@PY). Messages 17 and 19 are the
problem of the user. Message 20 indlcates a serious
disk crowding problem, and action should be taken
according to current UWMCC policy. Message 13 1s normal.



End-0Qf-Job, Post-Processing:

¥When all requested program blocks have been loaded,
control is returned to mainline DUP. The operator
should dismount the tape, making sure that the tape
packing 1list remains in the tape case. Also see the
End-0f-Job, Post-Processing paragraph of DUP {General).

PROCESSING METHOD - TECHNICAL DESCRIPTICKH:

The complete control record is scanned and a table of
program names to be loaded is constructed. At this
time duplicate names on the control record, if any, are
eliminated.

The input tape oh drive 1 is opened and checked for
identification. Either an I@CS halt or a typed dia-
gnostic may result at this point if the identification
check fails.

A table of the names to be deleted 1s constructed, This
table containsg all names which are:

a) speecified for loading, and
b) on the tape, and
e) in the 1401 Operating System library.

If a program bleoek is already on disk it will be replac-
ed by the version on the tabe.

In order to determine the above, the program table on
the tape is scanned. When this is completed, diagnos-~
tics may be produced indicating program{s) specified
for loading which are not on the input tape.

At this polnt, if there are programs to be deleted, the
nrogram deletion service of DUP is called. After delet-
ing the one or mere programs neccssary and producing

its normal output, the deletion phase returns control

to the program loading service. On such a return, the
input tape must be re-opened (hence rewound), and re-
positioned to its former status.

Each preogram block on the fape is then handled in the
following fashion:

a) If the block has not been specified for loading,
it 1s passed and the next block considered.
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)
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If a move-mode file or neaderiess load-mode file is
duplicated, a diagnostic is produced and the block
passed unless the duplicates start at the same disk
location and are of the same length.

If a fixed location program is duplicated, a diagnos-
tic is produced and the block passed unless the
duplicates start at the same dilsk location and there
1s sufficient space for the tape version.

I there is no duplication, and the program is not
at a fixed location, an anused disk area which is
the smallest that will accomodate the program

block is chosen. If there is no such area, a
diagnostic is produced.

Tf there is no duplication, and the program block 18
at a fixed location, a diagnostic is produced unless
sufficient unused area starting at that locatlion 1is
found.

In the cases with no duplication, an entry is in-
serted in the Operating System program table.

The block is copied to disk at the appropriate
1ocation, sector by sector.

The loading verification message is typed and printed,
and a log entry is made.

The service of loading cne program is complete.
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PURPOSE:

The program printing service of DUP provides a means

of obtaining & "core dump" of a dlsk-stored program
block as it will appear when loaded into core but not
yet executed (i.e. In "disk image"). The service
prints all types of program blocks that can exist under
the 1401 Operating System -- blocks with or without
headers, In either mode, etc.

RESTRICTIONS:

Time, Core Requirements:

Printing proceeds at approximately 150 one-hundred
character segments per minute. The time to print cne
program varies according to its length.

Core requirement is as described for DUP (General).

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

Paper at least 12 inches wide must be on the 1403 printer
in order to use the program printing service. Also see
the Set-Up, Previous Processing paragraph of DUP (General).

Processing/Method:

Each one hundred characters is read from disk by a
"sirtual core" routine. The annotatlon line for each 1s
then constructed, and substitution characters inserted,
by scanning the block read from disk. On the first line
of the program block, the left end of annotation and
data lines is cleared; on *he last line the right end

is cleared. The annotation line is printed, the data

is loaded into the print area, the data and wordmark
lines are printed, and the printer is spaced one line.
This recurs untll the last line is printed.



USAGE:

1401 0. 8. II
DUP - p.28
(¥DUMP)

Calling Seguence:

The program printing service of DUP is called by a
control recoréd beginning with ¥DUMP. It is also called
at completion of service by the program modification
service.

Contrel Cards:

Input:

OUTPUT:

The ¥DUMP control record, which initiates thils service,
is described in the paragraph on Control Record Syntax
of DUP (General). No other control cards are required.

¥DUMP requires no input.

The output from the printing of one program consists of:

a) the program parameter information produced at DL@AD
time.

b) the usage information accumulated since.

e¢) a number of annotated lines, each representing
100 characters of object program, sufficient to
print the entire program.

For a non-program block, only lines of type £) are
printed, preceded by an indication of name, location,
length, and mode.

The first and last lines of type ¢) may be only partial
lines so that the character corresponding to the load-to
address is the first position represented in the print-
out, and the character just before the group-mark
word-mark address is the last character represented.
Fach such line begins at the XXX01 position and ends
with the succeeding X¥XXX00 position, and is accompanled
by an annotation line giving the relative positions
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in the line. In the annotation line may appear sub-
stitution characters giving notice of unprintable or
ambiguous characters in the line below, as follows:

1402

Card 1401 1401 Substitution
Code Internal  Name Character ok
none A Cent sign A

0-6-8 CABL2 Backward slash B

5-8 841 Colon C
11-7-8 BBa21 Delta D

11-0 382 Exclamation point E
12-7-8 CBABUZ]1 Group mark G
12-5-8 BAB4l Left bracket L

0-7-8  AB8421 Tape segment mark M

12-0 CBAB2 Question mark Q
11-5-8 CB841 Right bracket R
11-6-8 (CBB42 Semicolon S

7-8 c84z1 Tape mark T

0-5-8 caBul Word separator W
12-6-8 BABY2 Less than Y

6-8 842 Greater than Z

ERROR MESSAGES AND HALTS:

Aside from normal output, no halts or messages besides
the system standard halts and messages and the halts and
messages described in the DUP (General) section can occur.

OPERATING PROCEDURES:

Set up is as noted 1n a previous paragraph. Operation
of the program printing service should be completely
automatic. See the paragraph on Operating FProcedures
for DUP (General).

End-0f-Job, Post-Processing:

When all requested program blocks have been printed,
control is returned to mainline DUP. See the End-0f-Jot,
Post-Processing paragraph of DUP (General).
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PURPOSE:
The pfogram punching service of DUP provides a means of
obtaining card object decks ¢f programs stored iIn the
1401 Operating System Library.
RESTRICTIONS:

Move-mode flles and headerless load-mode blocks cannot
be punched.

Time, Core Requilirements:

The time requlired to punch one program varies according
to the length of the program. Punching proceeds at
approximately 200 cards per minute unless large numbers
of blank output cards are being bypassed.

Core requirement is as described for DUP (General).

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

A sufficient number of cards must be readled in the
1402 punch hopper. See the Set-Up, Previous Processing
paragraph of DUP (General).

Processing/Method:

A "virtual core routine” is used to read the area of
disk containing the data to be punched on a given card.
Data is then moved to the card, character by character,
and loading instructlions are created, until one of the
following occurs:

a) 39 characters have been moved to the card.

b) a word-marked character is encountered and no more
set-word-mark loading instructicns are available.

c) the last character before the group-mark word-mark
address has been moved,

The card is then punched, unless the characters to be
loaded are 21l blanks and the loading instructions set
no word-marks.
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After an entire deck is punched, a log entry is nade
and a verification message is typed and printed.

USAGE:

Callins Sequence:

The program punching service of DUP is called by a
control card beginning with ¥PUNCH.

Control Cards:

The ¥*PUNCH control record initiating the service is
described in the paragraph on Control Record Syntax of
DUP (General). No other control cards are required.

Input:

*PUNCH requires no input.
QUTPUT:

Decks are punched in self~loading format, with object
characters in columns 1-39 and loading instructions in
columns 40-71. Columns 72-75 are used for a sequence
number, increasing by one for each card. Celurins 76-80
contain as identification the first 5 characters of the
name of the program,.

The deck begins with 16X core-clear cards followed by

a "bootstrap” card and the object cards. The deck ends
with an execute card which transfers control to the
execution address of the program block.

The deck produced is virtually a "disk image™ of the
program as 1t is stored in the Operating System library,
except that cards which would load 39 blank characters
wlthout word-marks are suppressed, since the core-clear
cards will perform this function. Because of this, the
following differences may exist between the deck punch-
ed and a deck used to DL@AD the program:
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a) only data between the load-to address and the group-
mark word-mark address willl be represented in the
deck punched.

b) any "execute" sequences in the original deck will
not he reflected in the deck punched.

¢) cards produced by the ",C" option of a DA will not
be reflected in the deck punched.

d) other DA options will be handled differently.

ERROR MESSAGES AND HALTS:

In addition tc the standard system halts and messages,
and those messages described in the section on DUP
(General), the following messages may occur on the
typewriter and printer during use of the program punch-
ing service:

21. >> DK PUNCHED xxxxxX $8585 nnn
This is the normal verification message for the
successful punching of a program. xxxxxx ls the
program name, sssss iIs its starting sector, and
nnn is the number of sectors in the program.

22. W xxxxxx CANN@T BE PUNCHED
This message indicates that the name of & non-
program block was found in a ¥PUNCH control record.

23. >> nnn CARDS WERE PUNCHED
This message follows message 21 on the printer.

OPERATING PROCEDURES:

Operation during the punching of one or more programs
should be completely automatic. The operator should
keep track of where each deck ends 1f more than one 1is
punched. An extra blank card 1s punched after each
program, so that the last card need nct be run out.

A1l the above messages are the concern of the user. See
the paragraph on Operating Procedures for DUP (General).

End-0f-Job, Post-Processing:

On completion of the processing of all programs for
which the service was requested, control is returned
to mainline DUP. See the End-0f-Job, Post-Processing
paragraph of DUP {(CGeneral).
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The program modification service of DUP provides a means
by which programs stored on the 1401 Operating System
Library may be updated, changed, and corrected by means
of standard-format “patch cards", without recourse to
the original deck from which the program was DL@ADed.
Patch cards may either be 1n Autocoder self-loading or
condensed format.

RESTRICTIONS:

Time,

Move-mode files and headerless lode-mode blocks cannot
be patched. The program modificatlion service is not
designed for the complete replacement of programs by
meahs of decks produced by the AUTPCPDER assembler.
For example, cards produced by DA statements using the
",C" option cause format diagnostics. As a result, the
area may not be cleared. In addition, the size of the
program may be different than that of the disk-stored
version. Use the program deletion service and the
DLPAD macro or deck with the DL@DR program (KC06A) to
perform complete replacement.

Core Reguirements:

The program modification service reads patch cards from
the 1402 reader at approximately 100 cards per minute.
The time required for use of the service varies accord-
ing to the number of patch cards. 3See the Time, Core
Requirements paragraph of the ¥DUMP section of this
document,

Core requlirements are as described for DUP (General).
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PROCEDURE:

, Previous Processing:

Proces

The patch cards must be prepared by the user in the
correct format. See the Set-Up, Previous Processing
paragraphs in the DUP (General) and DUP (¥DUMP) sec-
tions of this document.

sing/Method:

USAGE:

A full description of ¥*PATCH operation is found below,
in the paragraph titled Processing Method -- Technical
Description.

Calling Sequence:

Use of the program modification service of DUP 1s
initiated by a control record beginning with ¥*PATCH.

Control Cards:

Input:
Patceh

The ¥PATCH control record initlating the program mod-
ification service 1s described in the Control Record
Syntax section of DUP (General). Note that, unlike
other DUP control records, only one program name may
appear in a ¥*PATCH control record. As with other DUP
control records, if the record ends with a period
followed by a space, the DUP end-of-job occurs after
the iervice is performed (i.e., all patch cards are
read).

Cards:

Patch cards may be in elther self-loading or condensed
format, in any mixture., A card is Judged self-loading
if:

a) columns 68-71 contain 1040

b) columns 40, #7, 54, and 61 each contain one of
these characters: M, L, 0, N, or ',' (comma).

¢) if all of the address fields of the instructions
having op codes as in b) are valid 1401 addresses.
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A card is judged to be in condensed format if:

a) columns 1-3 contain a valid 1401 address

b) columns %-5 contain numeric digits less than 67 in
value

¢) the columns beyond the number of characters indi-
cated in 4-5 are blank.

Diapnostics are produced if neilther set of conditions
above ig satisfied, and also if the card is "out of
bounds", as descrlbed below in the paragraph on Pro-
cessing Method -- Technical Description.

Trailer Cardg:

Following all patch cards must be a card which is com-
pletely blank in at least its first 41 columns. Other
DUP control cards may follow this card directly.

QUTPUT:

Normzal output from use of the program modification ser-
vice includes an 80-80 listing of the patech cards
{diagnostics may appear interspersed in this listing),
followed by the normal output of the program printing
service for the same program, namely the program para-
meters, usage statistics, and "core dump" of the pro-
gran. o ¢ ’

ERROR MESSAGES AND HALTS:

In addition to the standard system halts and messages
and the halts and messages noted in the DUP (General)
and DUP (*¥DUMP) sections, the following messages may
ocecur: :

24, NV xxxxxx CANNGT BE PATCHED
This message indicates that an attempt has been
made to pateh a non-program entry.

25. NN N@T IN PATCH F@RMAT
This message indicates that the patch card above
it 1s not recognizable as in self-loagding or
condensed-loading format, as defined above in
the paragraph on Patch Cards.
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26, NN @UT PE BEUNDS
This message indicates that the patch card above
it does not satisfy the bounds criteria described
below in the paragraph on Processing Fethod --
Technical Description.

27. >> DK PATCHED xxxxxXX $S$558 nnn
This is the normal verification message at the
completion of the program modification service,
where xxxxxx is the program name, sssss 1s its
first sector, and nnn is the number of sectors
in the progran.

OPERATING PROCEDUFRES:

No special operating procedures are necessary for use

of the program modification service. All of the above
messages are the concern of the uscr. T message 24

or DUP (General) messages 0 or 2 occur, the patch cards
are automatically run through the reader. If DUP
(General) message 1 occurs on what appears to bc a
¥PATCH control record, the operator must remove the
patch cards from the reader manually. See the Opcrating
Procedures paragraph for DUP (General).

End-0f-Job, Post-Processing:

When the trailer card is read: a log entry 1is made;

a verification message is typed and printed; and the
program printing service is called. lVhen that service
is completed, control is returned to mainline DUP.

See the End-0f-Job, Post-Processing paragraph for DUP
{(General). '

PROCLSSING METHOD -- TECHNICAL DESCRIPTION:

Input is read through the same I/0 routine as control
records: thus "patch cards" may te entered from the
typewriter, the card reader, or disk: 1in any case, the
same input device as control cards. Tt is nermissible
to terminate the entry of patch cards with an end-of-
file on the device in question rather than a blank
card as citcd above. The card is first printed, then
checked for self-loading valldity nccordine to ithe
standards above. If this check fFalls, Lhoe card 1
checked for condensed-loading validity. If this cheak
also falls, a diagnostic is produced.
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For both formats a check is performed to ensure that
the patch represented on the card is wilthin the bounds
of the program. A diagnostic is produced for a self-
loading card 1if any of the following conditions fail:

a) the lowest reference in the loading instructions
(excluding references below 81) must be at or
above the load-to address of the program.

b} the highest reference in the loading instructions
must be below the group-mark word-mark address.

¢} the difference between the lowest reference
(excluding references below 81l) and the highest
reference must be less than 90.

A diagnostic is produced for a condensed-loading card
if elther of the following conditions fail:

a) the address in positions 1-3 must be at or above
the load-to address of the program.

b) the address formed by adding positions 4-5 to
positions 1-3 {the highest reference) must be
below the group-mark word-mark address of the
program.

The actual patching operation is done through a "virtual
core" routine which reads the appropriate part of the
program from disk. The patch is made, and the segment
is rewrlitten to disk. The next card is then read and
processed in the same manner, unless it 1s the trailer
card,
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PROGRAM: SYSCL

MACHINE: IBM 1401
LANGUAGE: AUT@C@ADER
SUPERVISOR PROGRAM: none

PROGRAMMER: Systems Division
DATE COMPLETED: July 1, 1968
PURPOSE:

SYSCL calls the IBM system and starts the operation
of that system, leading to a Fortran or CgB¢ZL compila-
tion, AUT@C@PDER assembly, or RPG generation. It
duplicates the operation of the ld-card IBM system
boot, with certain added capabillities.

RESTRICTIONS:

Time, Core Reguirements:

Execution of SYSCL itself takes less than 3 seconds,
which is followed by the processing time of the relevant
IBM system.

SYSCL is a mainline program, effectively using all of
core during its brief executlon.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

Ne previous processing 1s necessary for use of SYS3CL.
The IBM system pack should be on fhe opposite drive
from the Operating System pack, except in the case when
one drive is inoperative. 14 inch wide paper is
normally used in the 1403 printer for assemblies and
compilations.

Processing/Method:

A detailed description of the method of operation will
be found below, in the paragraph titled Processing
Method -- Technical Description.
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USAGE :
Calling Sequence:
Source of Call:

SYSCL is usually called by a log-start card, but may
be called by means of the inter-job entry code D@, or
by a LINK macro from an AUT@C@DER or CPBJL program.

Program Common:

The program common field used to call SYSCL determines
the "assumed assignments"” of various files used by

the IBM system. To get file assignments suitable for
Fortran {or C@B@L) compilation, the word F@RTRAN or
C@BPL should be contalned in the program common field,
left justified. If the program common field contains

any other letters or 1s blank, the assumed file asslgn-
ments will be those most suitable for Autocoder assembly.

Control Cards:

Input:

QUTPUT:

A SYSTEM ASGN card is not needed when SY3CL is used.
Other than that, control cards are.as described in the
relevant IBM publications. The need for special ASGN
cards for Fortran or C@B@L compilation is largely
obviated by the program common conventions described
above,

Input is as described in the relevant IBM publications.

Qutput is as described in the relevant IBM publications.

ERROR MESSAGES AND HALTS:

Aside from the standard system disk halts and messages,
the following may be produced during use of SYSCL, all
on the console typewriter:
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1. TYPE WHETHER DRIVE n IS AVAILABLE
followed by a wait-for-console loop.
Tn this message, n = '0' references module 0,
n = '2' references module 1.

2. TURN &N DRIVE n
followed by a halt with A-register blank.
n as in message 1.

3. MAUNT IBM PACK ON DRIVE n
followed by a halt with A-register blank.
'n as in message 1.

4, IN THAT CASE ONLY SMALL AUT@C@DER J@BS MAY BE RUN.

The halts and messages documented 1in the IBM system
publications should also be noted.’

APERATING  PROCEDURES:

g Of

If message 2 occurs, the operator should turn on the
indicated drive, and press START when tne drive has

come to ready status., If ube indicated drive is inoper-~
ative, the operator ghould simply press Sﬂﬂpm whereupon
messame 1 is typed. . The operator should enter 'HO' at
this peint., Any other response Ccauses the pro;r\n to
revart to messare 2. I 'NO' is entered, message hois
typed, and the jun is aberted if the program comuon
field contains indication of Fortran, CABQL, or Tabtran
acgtivity., .

whon thP drive is selected, messace 3 WAy ooour, in
nieh case the oncraztor should #ount the IR syoienm
sack, cmd press STARY when the drive nas come Lo resdy
4 - -~

STALUS . :

=

The operating procedures documented in fhe LBM system
rubplications should also be noten.

-tob, Post- Proko"11n::

1f the tast card indileator is on when the IEM system
completes an sssembly or compilation, control is Crans-
Terred bdur\ L6 Lne Operating System with an IxifT.
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The IBM system recognizes the Version 2 log-start card
(but does not recognize the Version 1 card), and per-
forms a simulated L@AD upon it if encountered. NHo
post-processing 1s required after use of SY3CL and the
IBM system, but it 1s common for an object deck tec be
loaded immediately for testing or lecading to disk.

PROCESSTNG METIOD —— TECHNICAL DESCRIPTION:

Cholce of Drive:

The log-start card 1s selected to reader pocket one.

The Operating System communication sector is read, and

the job number and man number are saved. The [BM system
drive 1s at first assumed to be the opposite drive

from the Operating System. If that drive is not on or

does not contaln the IBM system, the operator is instruct-
ed to mount the proover pack. If a not-on condition per-
sists a second time, the operator is given an option to
select a one-drive configuration (other drive not operable).

Transfer to the IBM System:

Whichever drive is selected, processing continues as
follows:

1. The IBM permanent f{ile-hardware table is read, the
WARK1, 2, and 3 files and the LIBRARY, L@ADER,
CPRELZAD and INPUT files are gmiven their assumed
assignments, as controlled by the program conmmon
field. The temporary file-hardware table is written.

2. The IBM phase index table is searched for an entry
for phase 8#P. If an entry for 8@P is found, and
88P is patched to punch a log-start card, a log-
start card image with the appropriate job number,
man number, and program-name L@AAD (211 other fields
blank) is written into 8gP.

3. The IBM I/0 package is read.
Y.  Various parameters are moved into the first 4K to
simulate the results of executing the card boot

and the system boot.

Y. Yhe TBM Determiner phase 1s read.
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II

If the preogram common field indicates that SYSCL

was called by the TABTRAN processor,
AUTZC@DER RUN card is passed to the D

Control is transferred to the Determiner.

The following file as
interested user shoul

SYSTEM CHANGES.

a.

If both drives are cperative,

field contains the word F@RTRAN;

W@RK1 ASGN
W@RK 2 ASGHN
WPRK 3 ASGN

LIBRARY ASGN
LZADER ASGN
CORELZAD ASGN
INPUT ASGN

If both drives are operative
field contains the word CAig

WARK1 ASGN
W@ARK?2 ASGH
W@ARK 3 ASGN

LIBRARY ASGN
L@ADER ASGN
CARELZAD ASGN
INPUT ASGN

If both drives are operative,
field indicates Sy

processor:
W@RK1 ASGN
W@ARK?2 ASGN
W@ARK3 ASGN

LIBRARY ASGN
LPADER ASGN
COREL@AD ASGN
INPUT ASGN

1311
1311
1311
1311
1311
@MIT

UNIT
UNIT
UNIT
UNIT
UNIT

READER 1

1311
1311
1311
1311
@MIT
gMIT

UNIT
UNIT
UNIT
UNIT

READER 1

1311
1311
1311
1311
PMIT
1311
1311

UNIT
UNIT
UNIT
UNIT

UNIT
UNIT

Y
Y
Y
X,
X’

START
START
START
START
START

000800,
003800,
006800,
012000,
010000,

END
END
END
END
END

an appropriate
eterminer.

signments are set up by SYSCL. The
d also refer to the section IBM

and the program common

003800
006800
008800
013900
012000

> and the program common

L:

¥, START 000800,
X, START 010000,
¥, START 006000,
X, START 013900,

Y
¥
Y

START
START
STAPRT
START

START
START

000800,
006000,
207800,
G13930,

008800,
010000,

END
END
END
END

END
END
END
ERD

END
END

006000
012000
008800
019980

and the program common
S5CL was called by the TABTRAN

006000
007800
008800
719980

010000
012000
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Assumed File Assignments: {(con't)

d. If both drives are operative, and the program common
field is of any other form or is blank:

W@ZRK1 ASGN 1311 UNIT y, START 000800, END 008000
WPRK?2 ASGN 1311 UNIT x, START 010000, END 012000
WARK?3 ASGN 1311 UNIT y, START 008000, END 008800

LIBRARY ASGN 1311 UNIT x, START 013900, END 019982
LPADER ASGN @MIT

CPRELGAD ASGN @MIT

INPUT ASGN READER 1

e, If only one drive is available:

W@RK1 ASGN 1311 UNIT x, START 010000, END 011300
W@ORK?2 ASGN 1311 OUNIT x, START 011300, END 011300
WORK?3 ASGN 1311 UNIT x, START 011800, END 012000

LIBRARY ASGN 1311 UNIT x, START 013900, END 019980
L@ADER ASGN @MIT

CORELPAD ASGN @MIT

INPUT ASGN READER 1

where: x is the IBM system drive
¥y is the Operating System drive.
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PROGRAM: TLBAD

MACHINE: IRM 1401

LANGUAGE: AUTZC@DER

SUPERVISOR PROGRAM: 1401 Operating Systenm IT
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

TLPAD initiates loading of a tape-stored object program
into 1401 core storage, simulating the function of the
tape-load button on the 1401 C.P.U.

RESTRICTIONS:
The first record on the input tape must be a tape

boot~-strap.

Time, Core Requirements:

TLZAD execution time is less than one second. 1t is a
mainline program, effectively using all of core durlng
execution.

PROGRAM PROCEDURE:

Set~Up, Previous Processing:

The input tape should be mounted on tape unit 1. The
first record must be a tape boot-strap.

Processing/Method:

TLPAD clears high core, reads the first record from the
input tape, and branches to core position 1.

Calling 3Sequence:

TL@AD is normally called by a log-start card, but may
be called by use of the inter-job entry code D@, or by
execution of a LINK macro from an AUTPCPDER or COBAL
program.
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Control Cards:

"WLAAD regulires no control cards.

The only input consists of the input ftape on tape unit 1.

OUTPUT:

TLHAD produces no output.

ERROR MESSAGES AND HALTS:

Aside from the standard system halts and messages, no
halts or messages should occur during execution of TLZAD.

CPERATING PROCEDURES:

Set-up is as described in a previous paragraph. Opera-
ting procedures are as required by the object program
to be loaded.

End-0f-Job, Post-Processing:

Control is transferred to the user's routine, which is
read into core by the tape boot-strap.
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LIST
MACHINE: IBM 1401
LANGUAGE: Autocoder
SUPERVISOR PROGRAM: 1401 Operating System IT
PROGRAMMER: Systems Division
DATE COMPLETED: July 1, 1968
PURPOSE.;

LIST provides 80-80 card-to-printer listing, with the
followling options:

double spacing

page numbering

card numbering

header line

column annotation

unprintable character annotation
horizontal displacement of eard image
listing of log-start cards encountered
new page on speclal character in column 1

RESTRICTIONS:

Time,

Core Reqguirements:

PROGRAM

LIST will read and print at 600 cards/lines per minute,
unless the A or S option is used, in which case the
rate is 300 cards per minute or slightly less,

LIST 1s a mainline program, effectively using all of
core during its execution.

PROCEDURE:

Set-Up, Previous Processing:

Paper at least 8 1/2 inches wide must be used in the
1403 printer, with 10 1/2 inch wide paper required if
the T, P, or N option is used (see below, Program
Common}.

A standard 1-12 carriage tape of the correct length
should be used,

No previous processing is required for use of LIST.
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Processing/Method:

A detailled description of the method of operation will
be found below in the paragraph titled Processing
Method —- Technical Description.

USAGE:

Calling Sequence:
Source of Call:

LIST is normally called by a log-start card, but may
also be called by use of the inter-job entry code D@
or by a LINK macrc from an AUT@CPDER or C@PBPL program.

Program Common:

The content of the program common field used to call
LIST determines its operation to a large extent. One
or more non-blank characters may be entered anywhere
within the field, each character indicating an optlon
as described below. If no such characters are used
(program common field blank), LIST produces an 80-80
1isting, single spaced, and executes any log-start
card it encounters in the input deck.

Characters indicating optlons are:

A causes annotation of card posltions in an extra
1ine above each card image, consisting of a line of
periods with positions 10, 20, ..., 80 noted expli-
citly. If this option 1s used together with the S
opticn, special character annotation overlays the
position annotation. Due to the extra line, this
option causes the card-per-minute rate to drop to
300.

R  causes cards to be read "binary" -- any card code
is legal. No responsibility is taken for the char-
acter printed in a non-BCD position, since blnary
columns are treated as the 6-bit "hash™ of the holes
punched.

D causes the line images to be double-spaced. This
skipped line 1s in addition to the extra line caused
py use of the A or 3 option.
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causes the first card in the input deck (after any
log-start card) to be read and stored. Thereafter,
it is used as a "header"” line at the top of each
page, 1ncluding the first.

causes any log-start cards 1In the input deck to be
listed rather than "trapped" and executed.

causes a card number to be printed to the right of
each card image.

causes & page number to be printed at the top of
each page. This is on the same line as, and to the
right of, the header line (if the H option is used).

causes annotation of ambiguous and unprintable char-
acters, 1in an extra line above each card 1lmage.
Characters appear above the position occupied by the
unprintable or ambiguous character, as follows:

Annotation
Card code 1401 Name Character
0-6-8 Backward slash B
5-8 Colon C
11-7-8 Delta D
11-0 Exclamation point E
12-7-8 Group mark G
12-5-8 Left bracket L
0-7-8 Tape segment mark M
12-0 Question mark Q
11-5-8 Right bracket R
11-6-8 Semicolon S
7-8 Tape mark T
0-5-8 Word separator W
12-6-8 : Less than ¥
68 . Greater than %

If the S option is used together with the A optilon,
speclal character annotation overlays the position
annotation. Due to the extra line, and the consider-
able internal processing involved, this option

causes the card-per-minute rate to drop to 300 or
slightly below 300.

causes the card images to be centered con a l#-inch-
wide page, occupying printer positions 21-100 rather
than 1-80. This distributes wear on the printer
ribbon.
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Any special character entered in the program common
field causes LIST to start a new page on the listing
for any card having that character in column 1.

Control Cards:

LIST requires no control cards.

Input:
Input consists of any deck which is to be listed.
LIST will always return to the Inter-Job Supervisor

(KEC1A) on a last-card condition, or when a log-start
card 1s read without the L option.

OUTPUT:

Output consists of 80-column card images printed on
the 1403 printer, with output options as described in
the paragraphs on Purpose, and Program Common.

ERROR MESSAGES AND HALTS:

Aside from the system standard halts and messages, no
halts or messages should occur during use of LIST.

OPERATING PROCEDURES:

No speclal operating procedures are required.

End-0f~-Job, Post-Processing:

LIST returns to the Inter-Job Supervisor on a last-card
condition, or when a log-start card is read without the
L optlion (see the paragraph on Program Common). No
post-processing i1s required after use of LIST.

PROCESSING METHOD -~ TECHNICAL DESCRIPTICN:

The program common fleld 1is first scanned to determine
the options, if any, to be used. Then, if the H option
is used, the first card is read and stored. An initial



1401 0. s. II
LIST - p.5

"carriage-restore sequence" is done, with header line
and/or page number 1f these options are used. Then,
for each card,

a) If the speclal-character option is used and the
first column contains this character, a carriage-
restore sequence is done,

b) If the A option is used, the position-annotation
line is set up.

c) If the S option is used, the unprintable character
annotaticon is set up.

d} If elther the S or A option is used, the line set
up previously is printed.

e) If the D option is used, a "double space after
print" instruction is executed.

f) If the N option is used, the card count field is
moved into the print line and incremented.

g} The card image is moved to the print line and the
line is printed.

h) If a page overflow condition was encountered any-
where in the above operations, a carriage-restore
sequence 1s done.

The above operations occur for each card until:
a) a log-start card is read and the L option is not

being used, or
b} a last-card condition is encountered.
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PROGRAM: MLIST

MACHINE: IBM 1401

LANGUAGE: AUT@CADLER

SUPIKRVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

MLIST is a card-to-printer program, producirs multiple
listings of card decks.

RESTRICTIONS:

Tine,

The maximum number of copies is 99.
The maximum deck size 1s 187 cards.

Core Requirements:

PROGRAM

MLIST prints at the rate of 600 lines per minute. It
is a mainline program, effectively using all of core
during execution,

PROCEDURE:

Set-Up, Previcus Processing:

Paper at least 8 1/2 inches wide must be mounted on
the 1403 printer.

Processing/Method:

The program common field is examined. If the number

of copies is not present, the message "H@W VMANY COPIES"
is typed. After the operator has entered the number of
copies, the input file is read into core, until either
a last-card or end-of-file condition is sensed (see
below, End-0f-File Card). The printer carriage is
restored, and the card file is listed the required num-
ber of times. A carriage-restore 1s performed before
each new copy 1s printed.
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USAGE:

Calling Sequence:

Source of Call:

MLIST is normally called by a log-start card, but may
be called by use of the inter~job entry code D@, or by
execution of a LINK macro from an AUT@CYUDER or C@BIL
program.

Program {ommor:
The program common fleld should contain, right-justifled,
the number of coples to be generated. The maximum
number of copies is 99.

Control Cards:

MLIST requires no control cards, unless other programs
are in the job stream (batch mode). In that case, the
End-of-File card is used.

End-0f-File Card:

This card 1s required when the call to MLIST 1s followed
by a stack of decks. One End~-of-File card must termi-
nate the deck to be listed. The format is:

Col. Content

1-4 4 record marks
(0-2-8 multiple-punch)

Input:

Input consists of the deck to be listed, termlnated by
an End-of-Flle card.

OUTPUT:

" Output consists of the 80-80 listing(s), and possibly
the message "H@W MANY C@PIES".
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ERROR MESSAGES AND HALTS:

Aside from the standard system halts and messages, only
the following message may occur:

H@W MANY C@PIES

This message only appears 1f the number of copiles is
not present in the program common field.

OPERATING PROCEDURES:

Set-up is as described in a previous paragraph. If
the message "H@W MANY C@PIES" occurs, the operator
should enter this information from the console type-
writer. The operator should be aware that MLIST always
returns to the inter-job supervisor on a last-card
indicator, after printing the previously-read deck.

End-0f-Job, Post-Processing:

MLIST returns control to the inter-job supervisor on
a last-card indicator (or after reading a deck termi-
nated by an end-of-file card), after printing the
requested number of copiles.
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PROGRAM: REPRZ

MACHINE: IBRM 1401

LANGUAGE: Autocoder

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

REPR@ provides general purpose 80-80 reproduction of
card decks on the 1403 card punch. Any combination

of punches may be reproduced. There 1is no restriction
on deck size.

RESTRICTIONS:

Time, Core Requirements:

REPRZ operates at a rate of 250 cards per mlnute; it
is a mainline program, effectively using all of core
during execution.

PROGRAM PRCCEDURE:

Set-Up, Previous Processing:

There must be sufficient cards in the 1403 punch hopper.

Processing/Method:

Cards are read and punched in cclumn binary mode.

This removes any restrictions on the nature of the
deck to be reproduced. Processing is terminated when
a log~start card is read, or on a last-card condition.
REPRZ punches one additional blank card at end-of-job
to clear the punch.

USAGE:

Calling Sequence:

REPRG 1s normally called by a log-start card, bubt may

be called by use of the inter-job entry code D@, or by
performance of a LINK macro from an AUT@C@DER or COBAL
prograrn.
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Control Cards:

REPR® requires no control cards.

Input:

The only 1nput consists of a card deck to be reproduced.

CUTPUT:

OQutput consists of 80-column card images punched into
a blank deck.

ERROR MESSAGES AND HALTS:

Aside from the standard system halts and messages,
no halts or messages should occur. -

QPERATING PROCEDURES:

REPRZ requires no speclal operating procedures.

End-0f-Job, Post-Processing:

REPR# returns to the inter-job supervisor on an end-of-
job condition (i.e., when a log-start card 1is read,

or when the last-card indicator is sensed). One add-
i1tional blank card 1s punched, eliminating the need

for a non-process runout,
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PROGRAM: MREPR@Z

MACHINE : IBM 1401

LANCUAGE : AUT@PC@ADER

SUPERVISOR PROGRAM: 1401 Operating System I7T
PROGRAMMER: Systems Division

DATY COMPLETED: July 1, 1968

PURPOSE:

RESTRICT

Time,

MREPRZ is a card-to-card program, producing multiple
copies of card decks on the 1403 card opunch.

TOMS:
The maximum number of coples is 99.

The maximum deck size 1s 187 cards.

Core Regquirements:

PROGRAM

MREPRZ punches cards at the rate of 250 cards per milnute.
It is a mainline program, effectively using all of core
during execution.

PROCEDURE:

Set~Up, Previocus Processing:

Proces

There must be a supply of blank cards in the 1403 punch
hopper.

sing/Method:

The program common field is examined. If the number of
coples is not present, the messapge "H@W MANY CPPIES" is
typed. After the operator has entered the number of
coples, the input flle is read into core, until cither
4 last-card or end-of-file condition is sensed. MRIPRE
punches the first copy into the N/P pocket, and the
second copy into stacker pocket 8, alternating pockets
In this fashion until the required number of copies has
been punched.
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USAGE:

Calling Sequence:

Scurce of Call:

MREPRZ is normally called by a log-start card, but may
be called by means of the inter-job entry code D@, or
by execution of a LINK macro from an AUT@C@DER or C@ZBOAL
program.

Program Common:
The program common field should contain, right-justified,
the number of copies to be generated. The maximum
number of coples is 99.

Control Cards:

MREPR# requires no control cards, unless other programs
are in the job stream (batch mode). In that case, the
End-of-File card 1s used.

End-of-Flle Card:

This card is required when the call to MREPRZA is followed
by a stack of decks. One End-of-File card must terminate
the deck to be reproduced. The format of this card is:

Col, Content

1-4 4 record marks
(0-2-~8 multiple-punch)

Tnput:

Input consists of the deck to be reproduced, terminated
by an End-of-File card.

OUTPUT:

Output consists of the dupllcate decks, and possibly
the message "HOW MANY C@PIES".
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ERROR MESSAGES AND HALTS:

Aside from the standard system halts and messages, only
the following message may occur:

H@W MANY C@PIES

This message only appears if the number of copies 1s
not present in the program common field.

OPERATING PROCEDURES:

Set-up is as described in a previous paragraph. If the
message "H@W MANY C@PIES"™ occurs, the operator should
enter this information from the console typewriter.

The operator should be aware that MREPRZ always returns
to the inter-job supervisor, after reproducing a deck
the requested number of times, on a last-card indicator.

End-0f-Job, Post-Processing:

MREPR@ returns control to the 1nter-job supervisor on
a last-card indicator (or after reading a deck termi-
nated by an end-of-file card), on completion of the
requested number of coples,



1401 0. S. II
I. D. # ZBC3A

PROGRAM: CALLAT
MACHINE: IBM 1401
LANGUAGE: AUT@CPDER
SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division
DATE COMPLETED: July 1, 1968
PURPOSE:
CZLLAT performs most of the functions of a collator,
with the additional capability of collating on large
alphabetic fields. Collating 1s performed on the 1402
Card Read/Punch at rates of 250 opr 800 cards per
minute.
RESTRICTIONS:
All restrictions are fully described below in the para-
graphs on Usage and Program Procedure.
Time, Core Requirements:
C@LLAT reads cards at a rate of up to 800 cards per
minute. When cards are being merged from the punch
side, read speed drops to 250 cards per minute.
CZLLAT is a mainline program, effectively using all of
core during execution.
PROGRAM PROCEDURE:
Set-Up, Previous Processing:
The 1402 card reader and punch must be cleared. The
log-start card (if any), read-side control card, and
primary file are placed in the card reader hopper; the
punch side control card and the secondary file are
placed in the card punch hopper. Then the console
sense switches are set.
Processing/Method:

A detailed description of CPLLAT processing will be
found below in the paragraph on Processing Method--
Technical Description.
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Calling Sequence:

COLLAT 1s normally called by a log-start card, but may
be called by use of the inter-job entry code D@, or by
executlon of a LINK macro from an AUT@YCODER or COREL
progran,

Control Cards:

COLLAT requires two control cards: one for the punch
side and one for the read side. They designate the
control field to be used for their respective files.
The control field may consist of a group of subfields,
which need not be sequentially located in the format
of the input files. Subfields are listed on the con-
trol cards in descending order of significance (i.e.,
high-order subfleld to low-order subfield). Four
characters are requlred to define each subfield: the
first two digits indicate the starting column, and the
last two digits indicate the ending column. The read-
side control field need not be identical to the punch-
side control field, but must be the same length. The
format of these cards is:

Read~Side Control Card:

Col. Content
1-72 The subfields of the control field,

in 4-character blocks.

(1-4) (the first and last columns of the
high~order subfield)

{5-8) {the first and last columns of the
next-highest-order subfield)

{xx-xx) (the first and last columns of the
low-order subfield)

(73-74) The number of blank cards to be
merged (if the Merge Blanks option
1s used).

(76-80) MERGR



Punch-Side Control Card:

Col.

1-72

73~75
76-80

Input:

Content
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The subfields of the control fleld,

in 4-digit blocks (see above, Read-

Sjide Contrel Card, columns 1-72; the
same format is used}.

Blank

MERGP

Input to C@LLAT conslsts of the log-start card and the
Read-Side Control Card followed by the primary input
file in the reader hepper, and the Punch-Slde Control
Card fcllowed by the secondary input file in the punch
The operation to be performed 1s determined

hopper.
by the sense-~swlitch settings.

A full explanation of

the sense-switch settlngs and their results is found
below in the paragraph on Sense-Switches.

Sense~Switches:

The operation to be performed by CALLAT 1s determined
by the sense switch settings, as follows:

Sense
Switch

Operation

B on

B on
C on

on
on
on

mowm

cn
an
on

o

Straight Merge

Merge Select Equals
(Both Feeds)

Merge Select Equals
{Read Feed)

Merge Select Egquals
(Punch Feed)

2-Pocket Merge

Result

All cards - pocket
Equals{Read) - pocket
Unequals(Read) - pocket
Equals{Punch) -~ pocket
Unequals(Punch) -~ pocket
Equals{Read) - pocket
Unequals{Read) - pocket
Equals{Punch) - pocket
Unequals{Punch) -~ pocket
Equals(Read) - pocket
Unequals(Read) -~ pocket
Equals(Punch) - pocket
Uneguals(Punch) - pocket
Equals{Read) - pocket
Unequals(Read) -~ pocket
Equals{Punch) - pocket
Unequals{Punch) - pocket

8/2

1
8/2
4

8,2

1
8/2
8/2
8/2

8/2
8/2
b

8/2

8/
8/ %
8/2
4



OUTPUT:

Sense

Switech Operation

B
D
E

[op]

2 g 2 o =@

on
on
on

on
on

on

on

on

on
on

on
on

on
on
on

Merge Replace Equal:
Merge Equals Only
4-Pocket Match

3~-Pocket Match, Sdtect
(Read) :

Sequence Check
(step-down)

Sequence Check
(step-down and ecual)

Merge Blanks
{after each card).

Merge Blanks
(after Control Group)

CHLLAT produces no output.

1401 0. S. II
CZLLAT - p.4

Result

Equals(Read)
Unequals (Read)
Equals (Punch)
Unequals(Punch)

Equals (Read)
Unequals(Read)
Equals{Punch)
Unequals(Punch)

Equals(Read)
Unequals (Read)
Equals (Punch)
Unequals (Punch)

Equals(Read)
Unequals(Read)
Equals(Punch)
Unequals(Punch)

Error
Others

Erronr
Others

All cards

All cards

H

I

¢

pocket
pocket
pocket
pocket

pocket
pocket
pocket
pocket

pocket
pocket
pocket
pocket

pocket
pocket
pocket
pocket

pocket
pocket

pocket
pocket

pocket

pocket

1
2
8/2
4

8/2
1
8/2
4

1
NR
b
NP

8/2

8/2



ERROR MESSAGES AND HALTS:
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Aside from the standard system halts and messages, the
following halts may occur during execution of CHLLAT:

A - Address
1. 111
2. 222
3. 333
4, 888
5. 777
6. 369
7. 8h2
8. 124
9. 999

OPERATING PROCEDURES:

Rezult

No Read-Side Control Card.
Insert control card, press start.

No Punch-Side Control Card.
Insert control card, press start.

Read-side control field is not the
same slze as the punch-side control
field. Insert corrected control
cards, and press start.

No sense-switches are set. Set con-
sole sense switches and press start
te begin the program again.

Number of blank cards not specilfied
ont control card, for merge-blanks
options. Press start to begin the
program again.

Sequence error in the merge-blanks-
after~-control-group routine.

Sequence error in the read-side file.
Press start to read the next card.

Sequence error in the punch-side file.
Press start to read the next card.

End of job. Press start for a new
Jjob.

Set-up iIs as described in a previous paragraph. Operat-
ing procedures consist of the following steps:

Set console sense-switches.
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Place the following cards in the read hopper:

a) log-start card
b) read-side control card
¢) primary card flle

Place the following cards in the punch hopper (if
applicable):

a) punch-side control card
b) secondary card file

The switch settings and thelr results will be printed
on the 1403 printer. Set the appropriate switches and
press START. If no swltches are set the machine will
hait. Pressing start will return the program to the
sense-switch testing routine.

Errors in sequence will cause halts. Pressing start
will read another card and drop the error card in the
normal read or normal punch pocket.

If the read side control field is not the same size as
the punch control field, the program will halt. Push-
ing start will start the program over again.

Errors in sequence usling the sequence check option will
be selected into pocket 1.

All options, except merging blanks option, require four
blank cards at the end of each file. The merge blanks
option must have exactly one blank card at the end of
the read-side file. At the end-of-job the program will
halt. The program can then be restarted by pushing
start.

End~-0f-Job, Post-Processing:

CPFLLAT returns to the inter-Job supervisor.

PROCESSING METHOD -- TECHNICAL DESCRIPTION:

COLLAT sets up a control field based on the size of each
subfield. It compares punch-side and read-side and

then stacker selects the flles into appropriate pockets
bDased on sense-switch settings. All address adjustment
1s done by brute force, using no indexing or store
registers.
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Additional options (of the match-merge type) should
easily be added. It is necessary only to understand
the logic of testing each feed, and to follow the
instructions used for a particular option.

The program compares a card from the read-side to a
ecard from the punch-side. If the read-side 1s low, the
read-side card is stacker selected and another card 1s
read. This card is then compared to the previous read-
side card. If the comparison is equal, the read-side
card is selected, another card is read, and the compar-
ison repeated. If the new card is high, a new compar-
ison is made between the punch-side and the read-side.
If the new card 1s low, there is an error in sequence
and the program halts, and reads another card when
restarted.

If the punch~side is low, the punch-slde card 1s select-
ed, and a new card 1is read. If equal, the selectlon is
performed again. If high, a new comparison is made
between the punch-slde and the read-side. If low,

there is an errcr 1ln sequence.

If the two sides are equal, flrst the read-slide card is
selected, and a new card is read and properly handled
as above. Once the new read-side card is high, the
punch~side card 1s selected, and a new read-side card
is reed and properly handled. Once the new punch-side
card is high, a new comparison is made between the
punch-side and the read-side.

Thus, there are four unique stacker selections in the
routine: a selection for the read-side if 1t is low;
2 selection for the read-side and a selection for the
punch-side if the sldes are equal; and a selection for
the punch-side i1f it 1s low.

The punch-feed does not feed cards at the same rate as
the read-feed. There must be a time delay before a
card from the read-side may be allowed to fall, after
a card from the punch-side has fallen. Thls allows
the card from the punch-side to stack before the card
on the read-side. This applies only if the card from
the punch-side and the card from the read-side are
selected intc the same pocket.
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If no delay is provided, the read-side card will

arrive before the punch-side card. The delay routine
is performed immediately pricr to a read instruction,
if a switch is set. The switch is set after a punch
command 1f the sequence of cards on the punch-side 1s

high.

The instruction to set the switch is elither deleted
or made active in the routine defining the option.
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PROGRAM: REC@ZDE

MACHINE: IBM 1401

LANGUAGE: AUTBCPHDER

SUPERVISOR PROGRAM: 1401 Operating System IT
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

RECPDE is a general character-set-exchange program for
card files. As many distinct characters as desired can
be transformed into other characters during one use of
REC@DE. Any combination of punches whatsoever can be
used as an "input" or "output" character in any of the
transformations: REC@DE operates on a column-binary
basis. The transformations to be done are specified

on control cards, with the input deck being reproduced
with the indicated medifications.

RESTRICTIONS:

Care should be taken in normal RECZDE usage to avoid
loss of distinction between characters distinet in the
input deck. In a true character-set conversion, any
character that appears as an cutput character in one
transformation should appear as an input character in
ancother.

Time, Core Requirements:

Processing rate decreases rapidly as the number of
transformations increases. For a single transforma-
tion, the rate is approximately 200 cards/minute.
REC@DE 1s a mainline program, effectively using all of
core during its execution.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

A sufficient number of cards to reproduce the input
deck should be present in the punch hopper.
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Processing/Method:

USAGE:

The two control cards are read, and the specified trans-
fermations are stored, until a card column is found in
which both control cards contain blanks.

A data card is read, and scanned for a match with the
input characters. If a match is found, that character
1s replaced with the corresponding output character.
The card is then punched. Thils process contlinues until
a log-start card 1s read or a last-card condition is
sensed.

Calling Seauence:

REC@DE is normally called by a log-start card, but may
be called by means of the inter-job entry code D@, or
by a LINK macro from an AUT@CYZDER or C@BAL program.
The program common field is not used. '

Control Cards:

Tnput:

Two contrel cards are required., The first specifies

the one or more characters which are to be scanned for
and replaced (the "input” characters). The second spec-
ifies the characters with which the "input" characters
are to be replaced in the reproduced deck (the "output”
characters). The input and output characters must
appear in corresponding columns of their respective
control cards. The end of the transformations to be
performed is identified by a column in which both cards
contain blanks.

Thus the N columns encountered on the pair of control
cards, before a blank-blank corresnondence, define N
transformations to be performed: any occurrence of any
of the input characters in the input deck will be re-
placed by the corresponding output character,

The input deck should immediately follow the pailr of
control cards.
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QUTPUT:

k which is identical to the input

REC@DE produces a dec
ransformations indicated on the

deck except for the 1
control cards.

F,RROR MESSAGES AND HALTS:

Only the system standard halts and messages may occur
during execution of REC@DE.

OPERATING PROCEDURES:

No special operating procedures need be specified.

Fnd-0f-Job, Post-Processing:

RECZDE returns control to the Inter-Job Supervisor via
an EXIT macro on a last-card condition, and executes
any log-start card encountered in the input deck.
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PROGRAM: TLIST

MACHINE: IBM 1401

LANGUAGE: AUT@CHDER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

TLIST is a tape-dump program for records of 132 char-
acters or less. Records in either binary (ocdd-parity)
or BCD (even-parity) format may be listed, in any
mixture,.

RESTRICTIONS:

Time, Core Requirements:

Execution tlme for TLIST varies according to the num=-
ber of records listed. TLIST 1s a mainline program,
effectively using all of core during its execution.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

No previous processing 1s necessary for use of TLIST. -
The input tape is assumed to be on drive 2. 14 inch
wide paper should be used In the 1403 printer, as the
listing produced 1s 132 characters wide.

Processing/Method:

The tape on unit 2 is rewound, and the following ensues
for each record:

1, The annctation line is printed.
2. 'The record is read 1n BCD mode with word marks.
If there is no error, the data and word mark
lines are printed, and the fourth line is
spaced.
If there 1s a tape error,
3. The record 1s backspaced over.



USAGE :
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Y. The record is read in binary mode without word
marks.
If there is no error, the data line and the
"BIN" line are printed, and the fourth line
is spaced.
If there is a tape error,
. A line that is blank except for "ERR" in positions
130~-132 is printed, and the third and fourth lines
are spaced.

Nelither halts nor retries are performed on an actual
tape error. On an EOF indicatlon, either a tape mark
or a reflective spot sensed, "EOF" 1s printed in
130-132, the carriage is restored to a new page, and
the program halts. Printing of any records beyond
the EOF can be accomplished by pressing START at this

point.

Calling Sequence:

TLIST may be called by a log-start card, by a LINK
macro from an AUT@CPDER or CPBIL program, cor by means
of the inter-job entry code D@, The program common
field is not used.

Control Cards:

Input:

TLIST requires no control cards.

The only input to TLIST consists of the tape on unit 2,

OUTPUT:

Each tape record produces output comprising four lines:

1. Guideline -- provides positioning annotation

2 Data
3. a. for BCD records -- word marks if any
b. for blnary records -- blank except for "BINY

in posltions 130-132
4. Blank line



1401 ©. S. II
TLIST - p.3

No indication is provided in the output of the length
of the tape record, nor are group marks or other
unprintable characters indicated in any fashion.

ERROR MESSAGES AND HALTS:

Aslde from the standard system disk halts and messages,
the "BIN, "ERR, and "ECF" lines described previously
are the only halts and messages.

OPERATING PROCEDURES :

No further operating procedures need be given:
TLIST uses no sense switches or peripherals other
than the 1403 printer and tape unit 2.

End-Of-Job, Post-Processing:

End-of-job indication consists of the "EOF" line at
a point where printing is not to be continued. TLIST

does not EXIT or LINK.
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PROGRAM: TDUMP

MACHINE: IBM 1401

LANGUAGE: AUT@CEDER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems DPivision

DATE COMPLETED: July 1, 1968

PURPOSE:

TDUMP 1s a tape-to-printer routine, listing the
contents of a BCD tape on the 1403 printer, with
positional annotation.

RESTRICTIONS:

Time, Core Requlrements:

TDUMP prints at the rate of 600 lines per minute;
it is a mainline program, effectively using all of
core during execution.

PROGRAM PROCEDURE:

Set-Up, Previcus Processing:

The BCD tape to be dumped may be mounted on any of
the tape drives. The drive 1s selected by means of
sense switch settings (see below, Sense Switches).

Processing/Method:

TDUMP displays the sense switch settings and their
results on the 1403 printer, and then halts. After
the switches have been set and the program restarted,
the contents of the requested tape are printed on the
1403 printer. '
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USAGE:

Calling Sequence:

TDUMP is normally called by a log-start card, but may
be called by means of the inter-job entry code D@, or
by execution of a LINK macro from an AUT@C@DER or
CABAL program,

Control Cards:

TDUMP requires no control cards.

Input:

The only input to TDUMP consists of the BCD tape,
mounted on the tape unit specified by the sense switeh
settings, as described below.

Sense Swltches:

Sense switches B, C, and D are used to determine the
tape input unit. Switch B =1, C = 2, and D = 4, the
tape unit being determined by addition of these values.
Switch E is off to allow special format for 80-character
records; switch F is on to force this special format.

OUTPUT:

Printed output for beoth normal format and 80-character
special format consists of:

a) the sense switeh settings and their results.
b) the tape unit providing input.

Then, for 80-character records,

¢) two annotation lines, followed by a blank line,
specifying the 80 positions of the printed record,
in the form:

0000 ... 77778
1234 ... 67890

d) the 80-character records. At the extreme right
end of each printed line the file/record count
appears (see below, Record Count).
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For other than B80-character records,

¢) an annotation line, numberlng the positions of
the 100-character printed line, and glving the
record count for that record (see below, Record
Count).

d) the contents of the recofd, 100 characters to the
1ine. Each line is tagged with a value indicating
the location of the right most character of that
line within the record. (100, 200, 300, etc.).

Record Count:

This is a value appearing at the extreme right end of

the page. It 1s on the record print line for

80-character records, and on the annotation llne for
other records. It is of the form:

N-XXXXX
where N 1s the file number (number of tape-mark halts

plus one), and XXXXX is the record number wlthin that
file. _

ERROR MESSAGES AND HALTS:

All messages are self-explanatory. A halt occurs
whenever a tape-mark is read (see below, Operating
Procedures).

OPERATING PROCEDURES:

At the tape-mark halt, the operator has three optlions:
a) reading beyond the tape-mark, by pressing Start.

b) changing the input drive by changing the logical
drive numbers on the tape units and pressing Start.

¢) returning to the inter-job supervisor, by pressing
Start/Reset and Start.

If option a) above is selected, a log-start card must
be loaded to return to the lnter~job supervisor.
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End-0f-Job, Post-Processing:

If option ¢) in the preceding paragraph is selected,
TDUMP returns control to the inter-Job supervisor and
rewinds the tape. Otherwlise contrcl must be returned
by means of a lecaded log-start card, and the tape

rewound manually.
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PROGRAM: DC@PY

MACHINE: IBM 1401

LANGUAGE: Autocoder

SUPZRVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

DCPPY, when executed, will copy the disk pack on a 1311
disk drive onto a tape on tape unit 2.

RESTRICTIONS:

Time,

Core Requirements:

PROGRAM

Time requirement varies with the number of mode changes
and the mode, in general, of the disk. Executilon is
less than 15 minutes on the average.

DCPPY is a mainline program and effectively uses all
of core during execution.

PROCEDURE :

Set-Up, Previocus Processing:

No previous processing is necessary for use of DC@PY.
The disk pack to be copied should be on the opposite
drive from the Operating System pack.

Processing/Method:

DCEPY first determines which disk is to be copied to
tape, by use of the program common field. A disk track
is read. If a mode error cccurs, the track 1s reread
in the other mode. If the mode of the track was move,
only the control header and move-mode record are writ-
ten. Otherwise, the area is cleared to a blank word
mark skeleton and a load-mode record 1s generated. The
track is then reread and the move-mode record is
generated.
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USAGH:

Calling 3Sequence:

Source of Call:

DCOPY is normally called by a log-start card, but may

be called by means of the inter-job entry codes @C, DC,
or DO, or by execution of a LINK macro from an AUT@C@DER
or C@BZL program.

Program Common:
The drive code of the disk drive to be copied to tape
must appear, left justlfied, in the program commen
field. (1i.e. 0 or 2)

Control Cards:

DC@PY reguires no control cards,

Input:

The only input consists of the disk prack to be copied.
QUTPUT:

The output from DCPPY consists of a tape containing:

a) header information consisting of an I@CS header.
b} copy control records.

¢) move or load mode records cf complete disk tracks.
d) move or load mode records of disk sectors.

e) an I@CS trailler,

The format of the I@®CS header is type "B" (80-positions),
with the identification "DISK COPY."

The copy control record is a move-mode BCD 30-character
record containing the following information:

a) T--the next record is a complete track.
S--the next record is a sector.

b) L--the next record is in the load-mode.
M~-~the next record is in the move-mode.

¢) The actual sector address.

@) The natural sector address.



For each lcad-mode track copied, there are three tape
records generated:

When a
binary

When a

the copy control record.
the BCD load-mode work mark skeleton.
the move-mode binary disk data.

track is in move-mode, only the BCD move-mode
record is generated.

track consists of mixed mode sectors, the same

type of records are written as were read. However,
the length of each sector record as written is 110
positions.

ERROR MESSAGES

AND HALTS:

Three types of halts and messages may occur during
execution of the disk copying program:

a)
b)

¢)

the systems standard halts and messages,

IPC3 halts, described in the IBM publication
C24-3298(Input/Output Control System -- Disk,
Operating Procedures. IBM File No. 1401/1460-30),
halts and messages specific to the disk copying
program.

Only halts and messapes of type ¢) will be discussed

here:

0.

TURN C@MPARE DISABLE SWITCH @N

TURN WRITE ADDRESS KEY ON

MAUNT DISK TP BE C@PIED @R DRIVE n

MAUNT TAPE T@ BE C@PIED @NT@ @N DRIVE 2

This message is for the information of the
1401 operators.

DRIVE C@DE N@T SPECIFIED IN C@MM@N
This message states the cause for the return
to the operating systemn.

TRACK BEGINNING AT xxxxxx UNCWPYABLE
This message indicates that a parity error
existed when the track was read in both modes.

TURN C@MPARE DISARLE SWITCH ¢FF

TURN WRITE ALDRESS KEY @AWF

hic messare 1o for the information of the 1400
operator.
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4, PARITY ERRZR @R @THER BAD NEWS AT SECT@R xXXXXX
N@T C@PIED
This message indicates that, at the sector level,
the sector was found to be damaged.

OPERATING PROCEDURES:

Set—-up 1s as noted in a previous paragraph. Special
operating procedures are fully specified in the messages
to the operator (see Error Messapes and llalts, messages
0 and 3). Messages 1, 2, and 4 are the concern of the
user.

End-0f~Job, Post-Processing:

Nermally, the rewound tape on unit 2 would be dismounted
and returned to the user. Control is returned to the
inter-job supervisor on completion.
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PROGRAM: RESTR

MACHINE: IBM 1401

LANGUAGE: AUTPCADER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAFNMER: Systens Division

DATT COMPLETED: July 1, 1968

PURPQOEL:

RESTR is a general tape-to-disk program, designed to
restore the content of a disk pack from 2 tape copy
previously produced by the propram DCEPY {(ZD01A).

RESTRICTIONS:

Time, Core Requirements:

Time requirement varies with the numter of mode chanzes
and the mode, in general, of the tape. TIxecution re-
gquires less than 5 minutes, on the averase. REITR is

a mainline program and effectively uses 211 of core dur-
ing execution.

PROGRAM PROCEDURE:

Set-Up, Previcus Processing:

General Usage:

The tape to be copied to disk should be mounted on tape
drive 2. The disk pack to be restored should be mount-
ed on the drive opposite the Operatine System Pack.

Operating System Restoration:

Wihen the Operating System has been damaged, a specilal
set-up is reoulired. Set-up and procedure details
will be found below in the parapranh titled Qoeratins
Syster Resteoration Procedures.
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Processing/Method:

The program common field is cxamined fo determine which
drive contains the pack to be restored. Then thne tape
is onened, and the copy control record is read. From
this record the type (track or sector) and mode of the
succeeding record(s} 1s (are) determined. TFrom this
point on, the vrocess is a step-hy-~sten inversion of
that used by DCZPY (ZDO1A).

USAGE:

Calling Sequence:

Source of Call:

RESTR is normally called by a log-start card, but may
be called by use of the inter-job entry code D@, or by
executlion of a LINK macro from an AUTPCPDER or C@LEL

progran,
Program Common:
The drive code of the disk drive containing the pack to
be restored, either 0 or 2, must be placed in the pro-

gram common field, left-justified,

Control Cards:

RESTE reauires no control cards.
Input:

The only input consists of the tave to be copiled.

The tape records written to disk are controlled by
the copy control records. They may be in load-rmode,
riove-mode, or mixed,
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ERROR MESSAGES AND HALTS:

Three types of halts and messages may occur:

a) the system standard halts and messages,

b) IBCS halts, as described in IBM publication C24-3298
(Input/Output Control System -- Disk, Operating
Procedures. IBM Wile No. 1401/1460-30),

¢) halts and messages specific to tne disk restoration
service.

Only halts and messages of type c¢) will be discuased
here:

0. M@UNT PACK T@ BE RESTYRED &N n
MZUNT PREVIPUSLY C@PIED TAPE @N 2
TURN C@MPARE DISARBLE SWITCH @N
TURN WRITE ADDRESS KEY @N
This message is for the information of the 1401
operator.

1. DRIVE C@DE N@T SPECIFIED IN C@MNM@N
This message states the cause for the return to
the operating system,

2. THE P@SSIBILITY EXISTS THAT THE
(TRACK ) (s) STARTING AT xXxxxxX
SECTOR
HAS(HAVE) BEEN BYPASSED
Due to tape read errors or other reasons the disk
track/sector may net have been restored.

3. TURN C@MPARE DISABLE SWITCH @FF
TURN WRITE ADDRESS KEY @FF

This message 1is for the information of the 1401
operator.

OPERATING PROCEDURES:

General Usage:

Set-up is as noted in a2 previous paragpraph.
Normally, the rewound tape will be dismounted and
returned to the user., Messares 0 and 3 provide
information to the operator; 1 and ¢ are the con-
cern of the user.
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Operating System Restoration Procedures:

Ir thé Operating System has been destroyed, the
following procedure should be followed:

a) run HELP (KEO3A), the emergency log-dump
routine.

b) mount the Operating System backup tave con
tape unit 2.

¢) mount the Operating System disk pack on disk
drive 2 (the left-hand module).

d} clear the card reader..

e) place the card function RESTR in the reader
and press L#AD, with sense switch A on. Be
sure that no decks or cards follow this object
deck.

End-0f-Job, Post-Processing:

RESTR returns control to the inter-job supervisor
on an end-of-job condition.
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PROGRAM: CLRD3K

MACHINE: IEM 1401

LANGUAGE: AUT@CHADER

SUPERVISOR PRCGRAM: 1401 Operating System II
PROGRAMMER : IBM

DATFE COMPLETED: = —-—=-—-
FURPCSE:

CLRDSK clears disk areas as defined in area-definition
control cards. The user must provide the CTL and area-
definition control cards. .

RESTRICTIONS:
No header operations may be performed.
USAGE:

Calling Sequence:

CLRDSX is normally called by a log-start card, but may
be called by use of the inter-job entry code D@, or by
execution of a LINK macro from an AUT@CHDER or COL@L
program.

NOTE:

For further informatlon, see the following IBM publi-
cations, where this program is described as CLEAR DISK:

Disk Utility Programs, 1401/40/60 Cau-148n
Disk Utility Programs, Operating Procedures C24-3105
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PROGRAM: PRDSK

MACHINE: IBM 1401

LANGUAGE: AUTBC@DER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: IBM

DATE COMPLETED: -

PURPOSE:

PRDSK 1lilsts disk areas as defined in area-definition
contreol cards. The user nmust provide the CTL and
area-definition control cards,

RESTRICTIONS:

No header cperations may be performed.

USAGE:

Calling Sequence:

PRDSK is normally called by a leg-start card, but may
be called by use of the inter-job entry code D@, or by
execution of a LINK macro from an AUT@C@DER or C@BAL
progsyanm,

NOTE :

For further information, see the following T3M publi-
cations, where this program is described as PRINT
DISK:

Disk Utility Programs, IBM 1401/40/60 C2Hu-1 4584
Disk Utility Programs, Operating Procedures C24-3105
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PROGRAM: DALTR

MACHINE: IBM 1401

LANGUAGE : AUT@CADER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

DALTR provides the user with the ability to view and/or
correct a disk sector.

RESTRICTIONS:

Time,

Core Requirements:

PROGRAM

Execution time depends directly on the number of sectors
viewed and changes made. DALTR is a mainline program,
effectively using all of core during execution,.

PROCEDURE :

Set-Up, Previous Processing:

No previous processing is necessary for use of DALTR,
except that the Operation System Pack must be mounted.

Processing/Method:

USAGE:

The DALTR program requests the drive code, sector add-
ress, and mode from the user. With this information
DALTR constructs a disk control field and reads the
specified sector into storage. If the mode is wrong or
an address check occurs, messages to that effect are
typed. If the read is successful, the sector is typed
and the user may correct it. In the case of a correct-
lon the sector is written back to disk.

Calling Sequence:

DALTR 1s normally called by =a log~start card, but may
be called by means of the inter-job entry code D@, or
by a LINK maecro from an AUTPCZIDER or CUB@L program.
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Control Cards:

DALTR requires no control cards.

Input:
Input consists of responses to reguests by the program,
via the console typewriter. Detalls appear below in
the paragraph on Operating Procedures.

OUTPUT:

DALTR produces no ouiput except the viewed and/or cor-
rect disk sector.

FERROR MESSAGES AND HALTS:
Two typres of halts and messages may occur during the

execution of DALTR.

a) the system standard halts and messages.
b) reauests and the disk sector.

See the following paragraph on Operating Procedures.
OPERATING PROCEDURES:

Thé cperating procedures consist of responding to the

following typed requests:

a) The system types
TYPE DRIVE C@DE, ADDRESS
The user responds with R/E (pressing the request/
enter key), then typilng the one digit drive code
followed by the six digit sector address. The res-
ponse is completed with R/T (pressing the respond/
typeout key),

b} The system then types
TYPE M@DE, M @R L

The user responds with R/E, then types an M or an
L and finishes with R/T.
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¢) The system then types 9 or 10 rows of 10 characters
each. These rows contain the contents of the disk
sector under investigation. Ten rows are typed 1if
the sector was in the move-mode. Nine rows are
typed 1f the sector was in the load-mode.

d} The system then types

TYPE SECTION 01-10
01-09

The user looks at the typeout and decides which
section he wants to change. He then responds with
R/E, types the two-digit section number, and fin-
ishes with R/T.

e) The system types
TYPE CHANGE

The user responds by R/E, typing his change, and
finishing with R/T.

f) The procedure reverts to step c.

When the user has completed alteration of a sector, he
presses R/E and R/T consecutively without entering a
section number (see step e), in which case the operation
reverts to step a. When all desired sectors have been
reviewed, the user merely hits R/E and R/T and control
returns to the Operating System.

Corrections may exceed the selected section. If the
sector to correct is in the load-mode and the user
wishes that a word mark be entered, he must depress
the WPRD MARK key for each word marked character., The
user may type an A-bit character when he desires %o
retain characters.

As in all 1401 operations, if the user makes a typing
error he may correct it by depressing the CLEAR key,
in which case the system returns to the beginning
type-in operation.

End-0f-Job, Post-Processing:

After pressing R/E and R/T, DALTR returns control to
the inter-job supervisor.
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PROGRAM: ALINK

MACHINE: IBM 1401

LANGUAGE: AUT@C@ADER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PRUPOSE:

The ALINK macro, when executed, causes a program to be
loaded from the 1401 Operating System library, and
control to be transferred to that routine. The purpose
is similar to that of the LINK macro (XKF1l4A), except
that the disk location of the program block to be call-
ed must be known in order to use ALINK. The advantage
of ALINK is that it requires far less core than the
LINK fixed routines L@DER and L@ADR.

RESTRICTIONS:

Time,

No check 1is performed to verify that the disk sector
addressed by the operand actually contains the header
record of a program block,

The following restrictions exist in comparison to a
LINK macro:

a) the usage statistics of the called program are not
updated.

b} the program common facllity 1s not available.

¢) no varlabllity of the execution address aftep load-
ing is available.

d) the point at which execution 1s begun after loading
is the same polnt at which execution was begun last
time the program was loaded. Thus a program to be
called by an ALINK macro should not be FETCHed or
otherwise loaded with any execution address other
than the normal execution address of the program.

Core Requirements:

If group-mark word-marks are to be restored in the call-
ed program, execution time for the ALINK macro will be
between 3 and 25 seconds. If group-mark word-marks are
not to be restored, execution time 1is less than 2 sec-
onds. ALINK 1s slightly faster than the corresponding
LINK.

Core requirement 1s 129 positions.
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PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The Operating System Pack should be on one of the 1311
disk drives at execution time. If 1t is not, the system
halts, and may be started when the pack is mounted,.

The programmer may write an ALINK maero at any pelint
during his processing.

Processing/Method:

ALINK attempts to read the first sector of the loader

of the speclified program into the card read area, from
disk module 1. If this falls, the attempt is made on
module 0. If both attempts fail, the system halts.

When eilther attempt succeeds, control is transferred

to the instructions read from the disk. The definition
of "failure", in this context, 1is simply an incompat-
ible sector format (i.e. eilther move-mode or non~-address-
protected}. Thus if the cperand specifiles a sector which
1s not the start of a program, the macro itself cannot
detect this and the results are unpredictable: a pro-
cess check will probably result.

USAGE:

Operands:

The ALINK macro uses only one operand: the S~digit

sector address of the header sector of the pregram to
be called. This should be written as an actual oper-
and (not enclosed in quotes as a literal, or given in
a DCW elsewhere) and can lie in the range of 10000 to
19790. Thils should be the same value that was used as
operand 11 of the DL@AD macro (KFO6A) which loaded the
program in question to the Operating System library.

Control Cards:

The ALINK macro uses no control cards.

Ingut:

The ALINK macro uses no input.
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QUTPUT:

The ALINK macro produces no output.

ERROR MESSAGES AND HALTS:
Only the standard system halts and messages may occur
during execution of the ALINK macro.

OPERATING PROCEDURES:

Aside from the fact that the correct Operating System
pack nust te mounted iIf a halt occcurs, and the halt
then started, no special operating procedures need be
followed.

End-0f-Job, Pogst-Procesgsing:

The macro transfers control to the loader of the speci-
fied program when it has successfully read the loader
from disk.



1401 0. 5. II
I. D. # XFQ2A

PROGRAM: CDSN

MACHINE : IBM 1401

LANGUAGE AUT@CPDER

SUPERVISOR PROGRAM: 1401 Operating System IT
PROGCRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The CDSN macro, when executed, will compute the check
diglt of a gilven nine digit student number, and then
test the given check digit against the computed checlk
digit.

RESTRICTIONS:

Time,

Core Requirements:

PROGRAM

Execution time for the CDSN macro is about 50 milli-
seconds. [ach time a CDSN macro is used, 259 posi-
tions of core are generated.

PROCEDURE :

Set-Up, Previous Processing:

No special set-up or previous processing is required.

Processing/Method:

Digits 4~-9 of the student number are added triangular-
ly to a sum box, this process being repeated for
digits 1-3. This sum, modulus 11, gives tne computed
check digit. The computed and given check digits are
compared. If they are found to be unequal, control is
transferred to a user routine. Otherwise control
returns to the next instruction following Lhe macro.
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USAGE:

Operands:

Operands 1 and 2 of CDSN are required; no other oper—
ands are used.

1. Ten Diglt Student Number
This operand gives the location of the student
number and check digit., It may be a 10 digit
literal or an indexed/adjusted tag.

2. PFallure Exit
This operand contains the address of the user
routine which will process the student record in-

formation if the given student number is found to
be incorrect.

Contrel Cards:
The CDSN macero uses no control cards.
Input:

The CDSN macro uses no input.
ouTPUT:
The CDSN macro produces no output.

ERROR MESSAGES AND HALTS:

Only the system standard halts and messages may occur
during execution of the CDSN macro.

OPERATING PROCEDURES:

No special procedures need be specified.

End-0f-Job, Post-Processing:

Control is transferred either to the next sequential
instruction, or to the given user routine in the case
of an incorrect student number (fallure exit).



PROGRAM:
MACHINE:
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CMADD/CMPAD
IBM 1401

LANGUAGE: AUTPCADER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The CMPAD macro, when executed, causes two 1401 machine
language addresses to be compared according to address
sequence. The appropriate indicators (low, equal, high,
unequal} are set, depending on the result of the compars-
ison. Appropriate conditional branch instructions
should be provided by the programmer following the CMPAD
macro, according to the loglc of his program. The CMPAD
macro sets up linkage to the inflexible routine CMADD,
which does the actual comparison and returns control to
the next sequential instruction following the CMPAD
macro.

RESTRICTIONS:

Time,

If an address compared by means of a CMPAD macro contalns
an index tag, the contents of the index register are not
taken into account in the comparison. This obstacle may
be avolded by use of a 2-address SBR instruction immed-
iately preceding the CMPAD macro.

No responsibllity is taken as to the results if one or
both of the address fields compared is not a valid 1401
address: 1l.e., contains a numeric part which is blank
or greater than 9 in binary value.

Core Reguirements:

Executlon time for the CMPAD sequence, including the
processing done in CMADD, is 1.69 milliseconds plus
.04 milliseconds for each operand which is indexed.

The CMPAD generated code occuplies 34 positions. The
CMADD routine occuplies 61 positions; it 1s generated
only once, regardless of the number of CMPAD's written
or of literal origins iIn the program.
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PROGRAM PROCEDURE:

Set-Up, Prevlious Processing:

No speclal set-up or previous processing is required
to use the CMPAD macro, except that the two addresses
to be compared must exlist at execution time. The pro-
grammer may write a CMPAD macre at any point during
his processing.

Processing/Method:

A detailed description of CMPAD processing is found
below in the paragraph on Processing Method --
Technlcal Description.

USAGE:

OEerands:

The CMPAD macro requlires operand 1 and operand 2.

These operands are of the same form as the operands of
a normal compare instructlon, glving the locations of
the two addresses to be compared. The way in which
indicators are set, based on the address flelds at the
A and B addresses, 1s also 1ldentical to that of a nor-
mal compare instruction. The referenced address fields
need not contain word~marks in the hundreds position,
and should neot contain word-marks in the tens or unilts
position.

Control Cards:

The CMPAD macro requires no control cards.

‘Input:

The CMFAD macro uses no input.

OUTPUT:

The CMPAD macro produces no output.
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ERROR MESSAGES AND HALTS:

No halts or messages may occur during execution of
either CMPAD or CMADD.

OPERATING PROCEDURES:

No speclal operating procedures need be specified.

End-0f-Job, Post-Processing:

Control is transferred to the next sequential instruct-
ion following the CMPAD macro, where the programmer

may code conditional branch instructions appropriate

to the logic of his program.

PROCESSING METHOD -- TECHNICAL DESCRIPTION

The CMPAD linkage to the fixed routine CMADD consists
of moving the addresses to be compared into the CMADD
routine and then branching inte the routine. CMADD
saves the return point and then transforms the
addresses into two five-character fields, referred to
as A1A2A3AuA5 and B182B3BHB5, in the following fashion:

a) The numeric parts of the A-field address are moved
under blank zones at AjA A5, in the same left-to-
right crder as in the gdgress.

b} The numeric parts of the B-fleld address are moved
under blank zones at BqByBe, 1n the same left-to-
right order as in the address.

¢) The hundreds-position zone of the A-field address
1s moved over a zero numeric at Bp.

d)}) The hundreds-position zone of the B-field address
is moved over a zero numeric at A,.

e) The ones-position zone of the A-field address is
moved over a zero numeric at Bj.

f} The ones-position zone of the B-field address 1s
moved over a zero numeric at A;.

The two fields thus created are compared using a normal
compare instruction,with ByByB 8385 as the B-fleld, and
control 1s returned to the nex% sequential instruction
following the CMPAD macro. :
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PROGRAM: CORE

MACHINE: IBM 1401

LANGUAGE: AUT@CZDER .

SUPERVISOR PROGRAM: 1401 Operating System IT
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The CPRE macro, when executed, produces an annotated
printout of the contents of 1401 storage: a "core
dump”. This may be useful if a program has detected
an "impossible"” or otherwise troublesome condition
outside the framework of its logic, as in certain
types of abnormal end~of-job conditions. Execution
of CZRE disturbs/alters only positions 201~332, and
execution of the program proper will be resumed on
completion of the printout.

RESTRICTIONS:
Non-printable characters other than group-marks are

not annotatedg.

Time, Core Requirements:

Execution time i1s approximately two minutes. Core
requirement 1s 575 positions.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The only set-up required for CPRE is 14 inch wide paper
on the 1403 printer.

No speclal previous processing is required for use of
CARE. The programmer may write a CZRE macro at any
point in his program.
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Processing/Method:

For each 100 characters:

a) the word-mark status of the XXX01 position 1s
saved.

b) a "guardian" word-mark is set at the XXX01
pesition,

¢} the data from XXX01l through XXY00 is loaded
into the print area,

d) the word-mark status of the XXX01 position is
restored in both the actual position and in
the print iine.

e) the character line is printed,

£) the word-mark line 1is printed,

g) the annotation line 1s set up.

h) positions XXX01 through XXY00 are scanned for
group-marks, and 'G's are inserted in the anno-
tation line as appropriate.

1) the annotation line 1s printed.

J) a line 1s spaced on the printer.

USAGE:
Operands:

CPRE requires no operands., All of core is always dump-
ed, regardless of blank areas.

Contrel Cards:

Ingut:

OUTPUT:

CARE requires no control cards,

C@RE uses no input.

The contents of the print area and word-marks in the
print area are printeg first with annotation. Positions
1-100, 101-200, 333-400, HOl-SOO,..., 15900-15999 are
then printed in Succeeding sets of lines, The output
for each 100 positions conslsts of

a) a line representing the charac’ers
b) a line representing the word-m:oks
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¢) a line contalning annotation, both horizontal
position and the hundreds-address (in both
3-character and 5~digit form). Wherever a
position contains a group-mark, a 'G' overlays
the horizontal-position annotation.

d) a blank (spaced) llne.

ERROR MESSAGES AND HALTS:

No halts or messages may occur durlng use of CZRE.

OPERATING PROCEDURES:

Set-up 1s as noted in a previecus paragraph. Operation
of C@RE should be completely automatlc.

End-0f-Job, Post-Processing:

CORE 1s an "in-line" macro -- control enters it in
sequential fashion and is passed from 1t in sequential
fashion. Thus the programmer should provide Iinstruc-
tions following the CZRE macro to accomplish whatever
purpose he desires following completion of the core dump.
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PROGRAM: DL@AD

MACHINE: IBM 1401

LANGUAGE: AUT@CPDER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The DL@AD macro, when executed, causes & program block
+o be loaded onto the Operating System library. Various
operands of the macro control the fashion in which the
program is subsequently loaded into core. Only the
program name need be known to call the program once it
is loaded onto the library. This document is complemen-—
ted by the descriptlon of the DL#DR program {(KC06A),
which is called by the macro.

RESTRICTIONS:

Time,

Core Requirements:

PROGRAM

The DL@AD macro executes in less than 3 seconds. The
overall DL@AD process, including operation of the DL@DR
program (KC06A), may take between 10 and 30 seconds.
Core requirement is In the range of 363-375 core
positions.

PROCEDURE:

Set-Up, Previous Processing:

The Operating System pack should be on one of the 1311
disk drives at execution time. Paper at least 8 1/2
inches in both width and height should be mounted on

the 1403 printer. The DLZAD macro is often executed as
the result of running an object deck under the L@AD pro-
gram (KCO7A), or as a result of an AUT@C@YDER or C@BEL
"RUN THRU EXECUTIZN" under the SYSCL program (KC10A).

Processing/Method:

A detailed description of DL@PAD processing is found
helow in the paragraph on Processing Method -- Technlcal
Description.



USAGE:

Operands:
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Only operand 1, the Program Name operand, 1s required.
Operands 2 through 11 are optional.

1)

2)

3)

b)

Program Name (required)

This operand must be present, and should be 1 to 6
characters, digits or special characters in length.
The name of a program under the Operating System
may not contain record marks or commas, and should
not end in a period. Care must be taken to avoid
name conflicts with previously loaded programs,

or with programs to be loaded in the future. A
name like PR@CSS would be undesirable in the latter
context,

The name in the DLPAD macro is simply written as an
operand, and i1s nelther surrounded by "at"™ signs as
a literal nor given in a DCW elsewhere.

Execution Address {optional)

This operand gives the location at which execution
is to be begun after a LINK or ALINK macro 1s per-
formed. If the operand 1s omitted, the program
block may be accessed only by means of a FETCH macro.
The operand may be symbolic or actual, indexed
and/or adjusted.

Load-Into-Core Address (optional)

This operand gives the location at whlch the program
blocek is %o be read into core. If the operand is
omitted, the load-into-core address is synthesized
as the first word-marked or non-blank character
above position 86. The operand may be symbolic or
actual, adjusted but not indexed, and 1f given,
should be in the range 81 to 15908 inclusive. Ten
positions below this address must be avallable for
use when the program block is loaded.

Suggested Group-Mark Word-Mark Address (optional)
This operand gives the location one above the last

core position which must be loaded into core with
the program block. If the operand i1s omitted, the



5)

6)

7)

8}
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suggested group-mark word-mark address is synthesized
as one above the last word-marked or non-blank
character in core {(not considering the EXIT macro
and common field left in core by the L@AD program).
The operand may be symbolic or actual, adjusted but
not indexed, and if given should be greater than the
load-into~core address and less than or equal to
15998. The "actual group-mark word-mark address"

is constructed by the DL@DR program (KCO6A), and may
be equal to, or up to 89 positions higher than, the
suggested GMWM address.

Clear-Storage-From Address (optional)

This operand gives the highest core position to be
cleared to blanks prior to loading the program. 1If
the operand is omitted, the clear~storage-from
address 1s 15999. The operand may be symbolic or
actual, adjusted but not Indexed, and if given
should be greater than or equal to the suggested
group~-mark word-mark address.

Clear-Storage-To Address (optional)

This operand gives the lowest core pesition to be
cleared to blanks prior to loading the program. If
the operand is omitted, the clear-storage-~to address
i1s 81. If this address i1s less than the load-into-
core address minus 10, a word mark is assoclated
with the position after loading. The operand may

be symbolic or actual, adjusted but not indexed,

and 1f given should be less than or equal to the
load-into~core address.

I@C8 Date Decision (optional)

If 1t is desired that the I@CS date be loaded into
positions 82-~86 as part of the loadling process for
the program block, include "Y" or "YES" gs operand
7. If this operand is other than these or i1s omit-
ted, the I@CS date is not loaded.

Program Common Location (optional)

If 1t is desired that the 9-character program common
field from the log-start card or the LINK or FETCH
macro be placed in a specified loeatlion during the
loading process, include that location (right-end)
as operand 8. If this operand is omitted, the
program common field will not be passed to the
program block. The operand may be symbolic or
actual, Indexed and/or adjusted.
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10)

11)
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Origin Address {optlonal)

If operand 9 is included, it is used as an origin
address for the DL@ZAD macro. A branch instruction
to DLYAD is included at the in-1line location if
operand 9 is used. The operand may be symbolic or
actual, adjusted but not indexed.

Tmmediate Execution Address (optional)

If operand 10 is included, the program block 1is
immediately LINKed to after it is loaded to disk,
with execution beginning at the address specifled
by operand 10. This operand need not be the same
as the execution address (operand 2); indeed,
there need be no execution address specified at
all. In all other respects (core-clearing, etc.)
the "immediate execution" LINK process 1s exactly
like that of a normal LINK to the program block.
Additional information can be found in the write-up
of the DLZDR program (KCO6A}. Segmentation of a
single source {(object) deck into two or more disk
stored program blocks can be done through use of
operand 10 in intermediate DL@AD macros, with
immediate execution to a branch to the condensed
loader or self-loading deck.

The operand may be symbolic or actual, adjusted
but not indexed.

System Disk Address/"No Group-Mark Word-Mark
Restoration” Specification (optional)

If this operand is included, it should be a five-
digit number. If the operand is in the range 10000
to 19790, the operand specifies that the program
block should be loaded to disk starting at that
sector address, and should never be moved in the
future. The five-digit number can then be used
as the operand of an ALINK macro (KFO0lA) in other
programs. The user considering use of such a
"system disk address" should consult a recent pro-
gram list produced by PLIST (KC0BA) to determine a
suitable address.

Whether or not the operand 1s in the above-mentioned
range, group-mark word-marks are not restored (left
as word-marked colons) durlng the loading process
for the program block, simply because the operand

is present. Thls non-restoration greatly increases
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the speed of LINKs or FETCHes done on the program
block (as much as 20 times), but has the disadvan-
tage that the programmer must create his own group-
mark word-marks. If only this latter purpose is
intended, use of 00000 as operand 1l is recommended.

Control Cards:

Ingut:

CUTPUT :

The DL@GAD macro uses no control cards.

The DL@AD macro uses no input.

The DL@AD macro itself produces no output. However,
the DL@DR program (KC06A), which is called by the DL@AD
macro, produces output as described in the write-up of
that program.

ERROR MESSACES AND HALTS:

If the program name {operand 1) 1s not 1ncluded in the
DL@AD macro, the message

k1% DL@AD ERR#R - NAME MUST BE PRESENT

is generated in the source program, followed by a hard
halt.

Aside from this, the only halts or messages possible in
the DL@AD macro itself are the standard system disk
halts and messages. The user should consult the write-
up for the DL@DR program (KCO06A) concerning the several
nalts and messages possible in that phase of the DL@AD
process.

OPERATING PROCEDURES:

Set-up is as described in a previous paragraph. No
special operating procedures need be given for the macro
i1tself. Consult the Operating Procedures for the DL@DR
program (KCO06A).
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End-0f-Job, Post~Processing:

See the Post-Processing paragraph for DL@BDR (KCO06A).
PROCESSING METHOD - TECHNICAL DESCRIPTION:

The drive on which the Operating System Pack resides is
determined by reading the first sector of the loader of
the DL@DR program (KCO6A). Module 1 1is tried first,
then module 0 if the first attempt fails. A halt
results if both attempts fail.

4 loop is used to clear all group-mark word-marks out
of core, except for one in position 15998, replacing
them with word-marked colons ( a colon is a 5-8 card
code). All of core is then written to sectors 000000
through 00176 of the Operating System Pack.

The operands of the macro are set up in locations
15965 to 15997. The first sector of the DLZDR program
(KCO6A)} 1s again read, and control is transferred to
it.
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PROGRAM: DSKIZ/IGCGET/IBPUT/IFSK
MACHINE: IBM 1401

LANGUAGE: AUT@CPHDER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The IZGET macro, when executed, causes a disk record
to be read into core storage from a specified disk
address,

The IPPUT macro may be utilized to write data from
core storage to disk storage.

The IPSK macro, when executed, initiates a disk seek.
Since direct seeks are done by I@GET and I@PUT if
necessary, the IfSK macro is not required unless the
programmer wishes to overlap processing time with
access~movement time,

All three macros generate linkage to the DSKI@ inflex-
ible library routine, which performs the actual read/
write/seek operation and error checking.

DSKI¢ offers the facility of disk error checking with
10 retries.

RESTRICTIONS:

D3XI¢¥ requires about 548 core positions, while IfCS
can take anywhere from the same number to several
times that number (based on the number of DTF's) for
random disk processing. Both I@CS and DSKI@ use the
direct seek speclal feature; however, DSKIZ uses it
automatically. DSKIZ will allow processing of records
in either the move or load-mode, while IFCS can only
handle records in the move-mode. Cylinder overflow

is not handled by DSKI@; I@CS will process a record
block that overflows from one cylinder to the next.
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DSKI® provides less facllities than I@CS and thereby
greater flexibility for fthe programmer. The program-
mer must provide for the fellowing:

a) header and trailer label creation and/or
checking, 1f necessary.

b) blocking/deblocking and padding, if necessary.

¢c) address calculation if the disk contreol field
is to be changed.

Time, Core Requirements:

Execution time for DSKI¢ varies from 10 to 175 milli-
seconds, depending on the distance to be seeked, rota-
tional location, and the size of the data records.

Execution time for I@SK varies from 50 to 250 milli-
seconds, depending on the number of tracks to be seeked,
but allows for processing overlap of up to 200
milliseconds.

Core requirement is between 20 and 44 core positions
for each IYCET, I@PUT, or IZSK macrc. The DSKI@

routine requires 548 core positions. DSKI@ is included
only cnce in the object program.

PROGRAM PROCEDURE:

Set-Up, Previous Procgessing:

The referenced disk drive(s) should be operable.

Processing/Method:

A detailed description of I/@ macro processing method
and linkage appears below in the paragraph on Process-
ing Method -~ Technical Description.

USAGE:

The I@GET and IZPUT macros require Operand 1; --
Operands 2 through & are optional.
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The I@SK macro uses only Operands 2, 3, 6, and 8.
Mode

This operand should be either an M, which will cause
100-character sectors to read/written without word-marks,
or an L, which will cause 90-character sectors to read/
written with word-marks.

Drive Code

This operand should be either 0 or 2, depending upon
which disk drive is to be referenced., If this operand
1s omitted, the value of 0 will be assumed.

Sector Address

This operand gives the initial (or only) sector address
for the first sector to be read, written, or seeked,
00000 through 99999. This sector address may, in turn,
be modified by the program. See operands 6 and 8, and
Processing Methed -- Technical Descriptlon.

Sector Count

This operand glves the initial (or only) value of the
number of sectors to be read/written/seeked; it may be
modified by the program.

Input/Output Area

This operand specifies the left most end of the area
which the disk record will be read into or written from.
This area should be long enough to hold the largest
record expected to be read/written in the fille. If

not included, the program must fill in the address. 3See
Processing/Method.

Cut-0f-Line Disk Control Fleld Address

This operand specifies the location of the ten-digit

field where the ocut-of-line disk control fleld is located.

It should be the label of a l0-character DCW or area-
defining literal, or X1, X2, or X3 adjust tag. The
IGGET, IPPUT, or I@SK macro will move this disk-control
field into the generated linkage, 1f the out-ol-line
disk-control field address 1s specified.
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7. Group-Mark Word-Mark Load

The DSKI@Z routine checks the wrong length record indlca-
tor and thus the input or output area must have a group-
mark-word-mark in the proper locatlion folliowing the data
area. Include the GMWM as operand 7 if it is desired
that IGPUT or I@GET generate the instructions to load a
group-mark-word-mark to the proper location. If this
feature is used, operands 1, 4 and 5 must all be present.
If this feature is not desired, omit cperand 7 entirely.

8., Generated Disk-Control Field Label
Tnis operand, when used, will cause the included label
(distinct from any other labels in the user's program),
to reference the right end of the 10-diglt generated
disk contreol field.

Control Cards:

I@GET, I@PUT, IPSK, and DSKIZ require no control cards.

The only input to these macros 1s the record on disk.

QUTPUT:

Aside from the core storage record, and the error message
(see below), these macros produce no output.

ERROR MESSAGES AND HALTS:

When a disk error is detected, the message:

*¥ERROR* *
PISK INDIC.n

is typed, where n 1is:

a) N - access incperable,

b) W - wrong length record check.
¢) X - unequal address compare.
d} V - validity check.

and a halt occurs,
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OPERATING PROCEDURES:

When a disk error halt occurs, the operator should
make certain that the disk drive is operable, and that
the referenced file 1s on the correct drive, or else
abort the run.

End-0f-Job, Post-Processing:

Control is transferred to the next sequential instruc-
tion after the appearance of the I@GET, I@PUT, or
I@SK macro, unless an error condltion occurs.

PROCESSING METHOD -- TECHNICAL DESCRIPTION:

The linkage generated by I@GET/IPPUT/I@SK consists of:

a) a locad of GMWM (if operand 7 is included) to
the proper position determined by the number of
sectors to be used and the mode.

b} a move of the out-of-line disk control field,
if operand 6 is included.

¢) a branch to the start of the DSKI@ routine.
Processing in DSKI® normally consists of:

a) storing the return address.

b) zeroing of the attempt counter,

c) storing the disk control field.

d) execution of the read-write operation,

e) testing for an error condition.

f) exit to location following the IZGET or IZPUT
generated code.

If a disk error is encountered, DSKI@

a) adds to the attempt counter.

b) retries the operation.

¢) 1if the attempt counter is up to 10 tries, an
error zeros the attempt counter and halts.
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GET
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IGGET 1,2,400,10,AREA,ZUTDCF, GMWM, DCF

EQU
SW
LCA
B
DCW
MCW
B
DCW
DSA
EQU
DCW

*+l

¥4+13

¥+6 ,AREA+900
*4.3

e e

@UTDCFE, ¥+20
DSK1d

@L1RE

AREA

¥+10
@200004000108€

Generated 1f load
GMWM operand is used.

Generated if operand € 1is used.

load mode read operation.

input area.

generated if operand 8 is used.
disk control field.
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PROGRAM: EXIT

MACHINE: IBM 1401

LANGUAGE: AUT@CYDER

SUPERVISOR PROGRAM: 1401 Operating System 1T
PROGRAMMER: Systems Divislon

DATE COMPLETED: July 1, 1968

PURPOSLE:

The EXIT macro, when executed, returns control from a
user program to the 1401 Operating System inter-~job
supervisor (XE0lA). A message 1s typed by that pro-
agram, and the operator can enter the ending time of
day and computer clock time for the job, as well as
other information. UWMCC programming standards indi-
cate that the EXIT macro must be included as the end-
of-job action for every AUT@PCZDER or C@BJIL program
written at UWM, unless the operational detalls of the
program preclude it, as when the end-of-job time is
uncertain.

RESTRICTIONS:

Time, Core Requirements:

Execution of an EXIT macro takes less than 2 seconds.

If a FETCH or LINK macro has preceded the EXIT macro
in the source program, core requirement is 25 positions.
Otherwise core requirement is 129 positions.

PROGRAM PROCEDURE:

Set-Un, Previous Processing

The Operating System Pack should be on one of the 1311
disk drives at execution time. If it is not, the
system halts and should be started when the pack is
mounted. No special previous processing 1s required.
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Processing/Method:

There are two alternate forms of the generated code
constituting the EXIT macro. The form generated when
s LINK (KF1%A) or FETCH (KFO9A) macro has preceded the
EXIT in the source program is simply a LINK to the
inter-job supervisor, M@NITR (KEOLA). The form gener-
ated if neither a FETCH nor a LINK has previously
appeared in the source programn is substantially an
ALTNX macro to address 19640. An attempt is made to
read the first sector of the loader into the card read
area, from module 1. If this fails, an attempt is
made on module 0. If both attempts have failed the
system halts. When either attempt succeeds, control
is transferred to the instructions read from disk.

USAGE:

Operands :

The EXIT macro uses no operands. The macro itselfl
investigates each drive in turn for presence of the
Operating System Pack. "Log-out" protection is
afforded by the operator's abllity %o supply ending
times to the inter—-job supervisor, and must be sup-
ported by policy which makes such entries mandatory.

Control Cards:

The EXIT macro reguires no control cards.
Tnput:

The EXIT macro requires no input.
CUTPUT:

EXIT itself produces no output, However the inter-job
supervisor, MZNITR (KEO1A), which is called by the EXIT
macro, produces the console message

>> END-@F-J@B

and, possibly, the printed end-of-job page as well as
other output as described in the write-up of that program.
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ERROR MESSAGES AND HALTS:

Only the standard system halts and messages may occur
during execution of an EXIT macro.

QPERATING PROCEDURES:

Aside from the faet that the correct Operating System
Pack must be mounted if a halt occurs, and the halt
then started, no special operating procedures need be
followed as far as the macro ltself is concerned.
Entry of the 'TM' and 'CC' codes should be made as
soon as the end-of-job message 1s typed.

End-0f-Job, Post-Processing:

A1l of the previous paragraphs deal with end-of-job
processing, since that is the purpose of the macro.
Further information on the subject 1s given in the
write-up on the inter-job supervisor, MZNITR (KEO14).
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PROGRAM: FETCH/LINK

MACHINE: IBM 1401

LANGUAGE: AUT@CBDER

SUPERVISOR PROGRAM: 1401 Operating System II

PROGRAMMER: Systems DPlvision

DATE COMPLETED: July 1, 1968

PURPOSE:

The FETCH macro, when executed, causes a program to be
loaded into core from the 1401 Operating System Library.
Control 1s then returned to the calling program, at the
next sequential instruction after the appearance of the
FETCH macro.

The LINK macro, when executed, causes a program to be
loaded in the same fashion as the FETCH macro. Control
is then transferred to the called program block at the
"execution address" specified when the program block
was DL@ADed.

Loading procedures for both macros are controlled by

the program parameters established for the program block
at DL@AD time.

This document is complemented by the descriptions of

L@ADR (KF15A) and L@DER (KF16A), the closed routines
whleh are c¢alled by the LINK and FETCH macros.

RESTRICTIONS:

Time, Core Requlrements:

The generated code constituting the LINK and FETCH macros
requires less than one millesecond of execution time,
and occupies between 11 and 26 core positions.

The routines execute in between .l and 2.0 seconds. The
leader of the called program may require between .3 and
30.0 seconds of execution time, depending on the length
of the program and whether group-mark word-marks are
restored. L@ADR requires 865 core positions. L@DER
requires 940 positions.
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PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The Operating System pack must be on one of the 1311
disk drives at executlon time. The program to be called
into core should have been previocusly loaded onto the
Operating System Library by either the DL@DR program
(KCO6A) or the program loading service of DUP (KCO9A).

The programmer may write a LINK or FETCH macro at any
peint in his processing.

Processing/Method:

A detailed description of LINK and FETCH operation is
found below in the paragraph on Processing Method --
Technical Description.

USAGE:

Operands:

The FETCH and LINK macros use two operands -- Operand 1
and Operand 3. Both are optional. Operand 2 is not
used, for reasons of compatibility with previous versions.

1. Program Name (optional)

This operand, if present, gives the location of the
name of the program to be called into core. It may
be either a 6-character literal enclosed in quotes,
containing the name left-justified, or the label of
a b-character DCW containing the name left-justified.

If the operand is omitted, the programmer must pro-
vide code, before the macro, to:

a) move the program name to L@PADRA or LPDERA

b} move either a dollar sign (indlecating a LINK),
or an address at which executicn is to be
begun after loadlng, into LPADRX or L@DERX.

This capability provides for multiple-entry-point
subroutines.

2. Not used.
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3. Program Common (optional)

This operand, 1f present, gives the locatlion of the
program common field to be passed to the called
program. It may be a 9-character literal enclosed
in quotes or the right-end label of a 9-character
DCW. The contents of the field are determined by
the program common ccnventions of the called program.
One would not use this operand in calling a program
which does not use program common.

If the operand is omitted, the program common field
used is blank.

Control Cards:

Neither LINK nor FETCH require control cards.

Input:
Neither LINK nor FETCH use input.

OUTPUT:

Neither LINK nor FETCH produce output.

ERROR MESSAGES AND HALTS:

Only the standard system halts and messages may occur
during execution of LINK and FETCH.

OPERATING PROCEDURES:

No special operation procedures need be specified for
LINK and FETCH. See the Operating Procedures for the
closed routines L@ADR (KF15A) and L@DER (KF16A).

End-0f-Job, Post-Processing:

On completion of loading:

a) FETCE returns control to the calling program.
b) LINK transfers control to the loaded program
bloeck.

See the paragraphs on Purpose and Processing Method ~-
Technical Description.
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PROCESSING METHOD -- TECHNICAL DESCRIPTION:

Permanent macro switches are used to determine which
of the two c¢losed routines L@ADR or L@DER are included
in the program, that only one of these is included, and
that this one occurs only once in the program regard-
less of literal origins. If an IGGET, IGPUT or I@SK
macro has occurred in the program previous to the LINX
or FETCH the LZADR routine is included and the generated
- code references that routine. If none of the disk I/¢
macros has occurred, the L@DER routine 1s included and
the generated code references that routine. Thus, if
the programmer is planning toc use the disk I/ macros
anyway, 1t is to his advantage to arrange his program
with at least one I@GET, IPPUT or I@SK previous to the
first appearance of a LINK or FETCH, since the L@ADR
routine uses less core than L@DER.

The following paragraph describes the LINK and FETCH
transfer to the closed routines. Further explanation
will be found in the document on L@ADR (KF15A) and
L@IDER (XF16A).

if operand 1 1s present in either macro, the program
name is moved to LPADRA or L@DERA. 1If operand 1 is
present in a LINK, a dollar sign is moved to L@ADRY or
LZDERX. 1If operand 3 is present in either macro, the
program common field is moved to L@ADRZ or L@PDERZ;
otherwise, blanks are moved. A PFETCH macro branches
to LYADR or L@DER, a LINK macro branches to L@OADR+Y

or LPDER+4,
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PROGRAM: LE

MACHINE: IBM 1401

LANGUAGE: AUT@CEDER

SUPERVISOR: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The LE (look-up-equal) macro provides a means of search-
ing a table arranged in a standard fashion for a table
entry having a key equal in value to a specified argu-
ment. Table entries must be contiguous. They may vary
in length, provided the key 1is at the right end and is
of the same lengih as the argument in all entries.

This macro simulates the operation of the IBM 1410
hardware instruction having the same AUT@C@DER mnemonic.

RESTRICTIONS:

The rlghtmost position of a key must not contaln a
record mark in any entry of a table scanned by an LE
macro.

Time, Core Requirements:

Execution time varies according to the number of entrles
that must be scanned before either a match or the end of
the table is encountered, and according to the length

of the entries and the length of the argument.

Core reguirement is 50 positions.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

A table to be searched by an LE macro must be arranged
in the following fashion:

a) the order of the table is "rlght to left": that is,
the first entry occuples the rightmost (highest
addressed) positions of the table, and the end of
the table is marked to the left of the last entry.



1401 ©. S. II
LE - p.2

b) each complete table entry, including key and
functional {return) value, must have a word-mark
at its leftmost position and no other word-marks
within it.

¢} the rightmost (highest addressed) n positions of
each table entry must contain the key (the charact-
ers to be compared to the argument of the macro),
where n 1s the number of characters in the argument.

d) the functional (return) value of each table entry
should be immediately to the left of the key for
that entry. The functional (return) value may be
as long as desired, but must be present in each
entry (st least one character in length).

e) the end of the table must be defined by a record
mark {0-2-8 card code) immediately to the left of
the last entry. Thus, the rightmost position of a
key may not contain a record mark in any table
entry. The macro operates correctly for a null
table (one consisting of only a record mark).

No specilal computer set-up 1s needed when using the LE
macro.

Processing/Method:

The first operations in the generated code of the LE
macroc store the address of the table in the succeeding
instructions. Then, for each table entry:

a) a branch to the failure exit is performed if a
record mark 1s detected in the rightmost position
of the apparent "entry”.

b) the comparison of the argument to the key 1s made.

¢) the address of the functional (return) value 1is
put into the match address location.

d) addresses are adjusted inside the macro for the
possible next comparison. '

e} if the comparison was unegqual, control is transfer-
red back to step a) for the next entry.

USAGE:

Operands:

The LE macro uses four operands, all of whieh are regulred,
as follows:

1. Table Location
This operand gives the locatlon of the right end of

the first entry in the table. It may be symbolic
or actual, indexed and/or adjusted.
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Thls operand gives the location of the right end
of the argument for which the table is to be searched.
It may be symbolic or actual, indexed and/or

adjusted.

3. Mateh Address Location

This operand gives the locatlon of the right end
of a 3-character fleld into which the right end
address of the functional (return) value is to be
stored if a match occurs (if a key equal to the

argument is found).

4, Pailure Branch Address

This operand gives the address to which control is

to be transferred if
without a match.

Control Cards:

The LE macro reguires nc

The LE macro requires no

The LE macro produces no

ERROR MESSAGES AND HALTS:

No halts or messages may

OPERATING PROCEDURES:

the entire table 1s scanned

control cards.

input.

output,

occur during executlon of LE.

No special operating procedures need be specified.
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Fnd-0f-Job, Post-Processing:

On completion of the execution of LE, if the argument
matched the key of an entry 1n the table, control is
transferred to the instruction following the LE, and
the address of the functional (return) value in that
entry is in the location specified by operand 3. 1t
is common for operand 3 to specify an index register,
to facilitate examination of the value by following
instructiens.

If no match occurred, control 1is transferred to the
instruction specified by operand 4, and the location
specified by operand 3 contains the address of the
functional value of the last entry in the table.
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PROGRAM: LPADR/LZDER

MACHINE: IBM 1401

LANGUAGE: AUT@CBDER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Divislon

DATE COMPLETED: July 1, 1968

PURPOSE:

The closed library routines L@GADR and L@#DER, when
included in a program and executed, cause a program to
be loaded into core from the 1401 Operating System
library. One of these routines is automatically in-
cluded in a program by use of a LINK (KF14A) or FETCH
(KFO9A) macro. The loading itself 1s accomplished
through the disk-stored loader of the called progran,
and is controlled by the program parameters established
for that program at DL@AD time.

The only difference between the two routines 1s the
fashion in which they perform disk input/output. LBZADR
utilizes the DSKIZ routine, while L@DER contains its
own disk I/§ instructions. Thus LPADR is shorter 1f
DSKI@ 1s used by the program in its normal processing,
but longer if DSKI@ must be specially included for this
one purpose. L@ADR uses the direct seek capability of
DSKI@, LPDER seeks on a return-to-home basis. Here-
after, references will be given in terms of the L@ADR
routine, since the processing done by the two routines
is identical. The user should note that labels used

by each are identical in their sixth character (e.g.,
LZDERX has the same role as L@ADRX).

RESTRICTIONS:

Time,

Core Requlrements:

The closed routine requires between .1 and 2.0 seconds
of execution time. The loader of the called program

may take between .3 and 30.0 seconds to execute, depend-
ing on the length of the program and whether group~mark
word-marks are restored. L@ADR requires 865 positions;
L@DER reguires 940 positions.
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PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The Operating System pack should be on one of the 1311
disk drives at execution time. The program to be called
tnto core should have been previously loaded onto the
Operating System library by means of the DL@DR program
(KCO6A) or the program loading service of DUP (KCO9A).

Processing/Method:
A detalled description of L@ADR processing 1s found
below in the paragraph on Processing Method -- Technical
Description.

USAGE:

Calling Sequence:

A program common field should be moved into L#ARDZ.

The name of the program to be called should be moved
into L@ADRA. If the program block is to be executed

at the "execution address" specified at its DL@AD time,
a dollar sign should be moved to LPADRX and a branch to
L@ADR+4 performed. If execution is to continue at the
next sequential instruction following the linkage to
LPADR, a branch to LPADR should be performed. If
execution is to be taken up at any other location, this
location should be moved into LBADRX and a branch to
LZADR+Y performed. If L@DER 1s to be used, substitute
"LEDER" for "LYADR" in the aforementioned labels.

Control Cards:

Neilther L@ADR nor L@DER require control cards.

Input:

Neither L@ADR nor L@DER require input.
QUTPUT:

The closed routine itself produces no output. However,
if the program name reauested 1s not on dilsk, cutput
from the PLIST program (KCO8A) results.
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ERROR MESSAGES AND HALTS:

Only the standard system halts and messages may cccur
during execution of L@YADR or L@DER.

OPERATING PROCEDURES:

Aside from the fact that the correct Operating System
pack should be mounted 1if a halt occurs, and the halt
then started, no special operating procedures need be
specified.

End-0f-Job, Post-Processing:

Control is transferred to the address described in the
paragraphs on Calling Sequence and Processing Method --
Technical Description.

PROCESSING METHOD -- TECHNICAL DESCRIPTION:

The drive on which the Operating System pack resides

is determined by reading the first three sectors of the
program table. Module 1 is tried first; then module O,
if the first attempt fails. A halt results if both
attempts fail.

The program table 1s searched for the specified name,
three sectors (20 entries) belng read from disk at a
time. If the name 1s not found, or if it references a
non-program entry, a dlagnostic results and the PLIST
program (KCO8A) is called instead.

The Operating System communications sector is read and
the I@CS date and normal date are saved. The program
header of the specified program 1s read and its identi-
fication checked. If the check falls, & diagnostic is
produced (the same as described in the preceding para-
graph), and the PLIST program (KCoBA) is called. If
the check succeeds, the usage count and last use date
are updated and the header 1s written back to disk. If
LBADRX contains a dollar sign, the executlon address in
the header sector 1s moved into L@ADRX. The last 2
sectors of the 5-sector loader are then read, updated
with the program common fleld, 1¥CS date, and execution
address, and written back to disk.
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The first sector of the loader of the specified program
is then read into the card read area, and control 1s
transferred to it.
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PROGRAM: @SINF

MACHINE: IRM 1401

LANGUAGE: AUT@CPDER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER : Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The @PSINF macro, when executed, causes the Operating
System communications sector to be read from disk,
providing the user's program with the following infor-
mation as established at the beginning of the job:

job number and name
man number and name
date

time of day

day name

IGCS date

machine clock reading
functicen code and name

RESTRICTIONS:

The @SINF macro may only be executed once.

Time, Core Requirements:

Time required for execution of the @SINF macro 1s negli-
gible: less than 50 milliseconds. Core requirement 1s
207 positions.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The Operating System pack must be present on one of the
1311 disk drives at executlon time. No specilal set-up

or previous processing is required. The programmer may
write an @SINF macro at any point In hls processing.
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Processing/Method:

When the @SINF macro is executed, sector 399620 of the
Operating System pack is read, in the move-mode.
Module 1 1is tried first; then module 0, 1f the first
attempt fails. A halt results if both attempts fail.
The 100~position area into which the "communications
sector" is read contalns the following labeled, word-
marked fields, which the instructions following the
PSINF macro may reference:

Label Length Content

J@BSC 7 Job number

JNMSC 13 Jjob name

MANSC 3 man number

MNMSC 13 man name

DATSC 10 date, time of day, in the format:
yymmddhhtt

'(i.e. year-month~date-~-hour-minute,
with the hour field in 24-hour time).

DNMSC 9 day name

I3DSC 5 Ig3C date

CCTSC 6 machine clock reading
FCTSC 2 function code

FCNSC 13 function name

‘Elaboration on the meaning and possible contents of the
more obscure of these flelds can be found in the docu-
ment on the Inter-Job Supervisor, M@NITR (KEO1A).

USAGE:

e et e et

The @SINF macro uses no operands.

Control Cards:

The @SINF requires no control cards..

Input:

- The @SINF macro uses no input.
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OUTPUT:

The ZSINF macro produces no output.

ERROR MESSAGES AND HALTS:

Only the standard system halts and messages may occur
during executlon of the @SINF macro.

OPERATING PROCEDURES:.

No speclal operating procedures need be specified.

End-0f-Job, Post-Processing:

The instructions followlng the @SINF macro can refer-
ence the labels described above 1n the paragraph on
Processing/Method.
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PROGRAM: @SLgC

MACHINE: IBM 1401

LANGUAGE : AUT@CPADER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The @SIPC macro, when executed, causes the Operating
System program table to be scanned for the presence

of a particular program name. If the program block is
present, the disk address of its first sector is return-
ed as a result; 1f 1t is not, the result field is fill-
ed with nines.

RESTRICTIONS:
No indication is returned to a program using the @SL@C
macro of
a) whether the name (operand 1) referenced a
non-program bleock, or

b) the mode of that block.

Time, Core Regqulrements:

Execution time required for the @SL@C macro varies
according to the length of the program table, and the
position of the name within the table. In any case,
execution should require less than .5 seconds.

PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The Operating System pack should be on one of the 1311
disk drives at execution time. The programmer may use
an PSLPC macro at any point during his processing.
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Processing/Method:

When the @SL@C routine is first executed, the drive on
which the Operating System pack resides is determined
by reading the first three sectors of the program table.
Module 1 is tried first; then module 0, if the first
attempt fails. A halt results 1if both attempts fail.

The program table is searched for the specified name,
three sectors (20 entries) being read from disk at a
time. If the name is found, the drive code and address
of the first sector of the program block are moved to

the result field; if not, the fleld is filled with nines.

#3LPC is an in-line macro: control should enter at its
first position, and is transferred to the next seqguen-
tial instruction following its appearance in the
mainline,

USAGE:

OEerands:

The @SLPC macro uses operands 1 and 2; both are required.
1) Program Name

This operand gives the location of the name for which
the program table is to be scanned. It may be a
f—character literal enclosed in quotes contalining

the name, left-justified, or the label of a
f—character DCW containing the name, left-justified.

2} Result Field

This operand gives the location of the result field:
i1t should be the label of a 7-character DCW or area-
defining literal. If the program specified by
operand 1 is in the Operating System library, the
Operating System drive code is inserted in the field,
followed by the actual (380,000 file-protected)
address of the first sector of the program block.

If it is not present the field is filled with nines.

Control Cards:

The @SLPC macro requires no control cards.

Input:
THE @SL@C macro uses no input.
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QUTPUT:
The @SLEC macro produces no output.
ERROR MESSAGES AND HALTS:

Only the standard system halts and messages may occur
during execution of the #SLYC macro.

OPERATING PROCEDURES:

Aside from the fact that the correct Operating System
pack should be mounted if a halt occurs, and the halt
then started, no special operating procedures need be
specifiled.

Eng-0f-Job, Post-Processing:

Control is transferred to the next sequential instructlon
following the @SL@C generated code. There, the program-
mer can write code which tests for the presence of nines
in the result field, and may wilsh to wrlte code to read
the header sector of a program, the actual sectors of

a program, or the data sectors of a non-program block.

In a program, the disk address returned is that of the
header sector, and the first sector of the program 1t-
self is located at that address plus 6. In a non-program
block, the disk address returned is that of the first
data sector.
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PROGRAM: RDTPM/TPERR

MACHINE: IBM 1401

LANGUAGE: AUT@C@DER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE;

The RDTPM macro, when executed, causes a tape record
'fo be read into a specified area of core storage, from
a specified tape unit. It accomplishes this by setting
up linkage to the TPERR inflexlible library routine,
which performs the actual tape operation and error
checking. RDTPM and TPERR offer the following
facilities:

a) tape error checking with 50 retries. Control is
transferred to the user's error routine if the
error perslsts,

b) storage of the address of the last position
brought intoe core (the group-mark).

¢} transfer to a user routine on an end-of-reel/file
condition (tape mark or reflective spot sensed).

RESTRICTIONS:

RDTPM and TPERR requlre less core than I#CS, but pro-
vide less facilities and thereby greater flexibility

for the programmer. The programmer must provide
facllities for:

a} tape control (RWD, RWU, etc.), except for error-
backspacing.

b) wrong-length record checking, if desired.

c) header and trailer checking and block counts, if
desired.

d) deblocking and padding if necessary.

e) variable~length record group-mark.

f) distinction between end-of-reel and end-of-file
condlitions.,

Load-mode operation can be accomplished with RDTPM and.
TPERR by moving an "L" into NEXT-8, and binary operation
can be accomplished by moving a "B" into NEXT-6, where
NEXT is the location following the RDTPM generated code,
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Time, Core Requlirements:

Processing rate is dependent on the speed of the tape
units and the density and record-length of the file.
RDTPM and TPERR have less "executlion overhead" than
IGCS tape routines, but this time is not significant
in elther case.

RDTPM generated code requires 40 positions; the TPERR
reutine requires 86 positions plus a 3-character liter-
al. TPERR 1s included only once in the object program.

PROGRAM PROCEDURE:

Set~Up, Previous Processing:

There must be an input tape on the drive referenced by
RDTPM,

Processing/Method:

A detailed description of RDTPM processing and linkage
appears below 1in the paragraph on Processing/Method --
Technical Description.

USAGE:

Operands:

Operands 1 through 5 are requlred for the RDTPM macro:
no other operands are used,

1) Tape Unit

This operand should be a single-digit number,
1 through 6 inclusive,

2) Input Area

This cperand specifies the left end of the input
area into which the next record on the drive specil-
fied by operand 1 1s to be read. The area should

be followed by a group-mark with a word-mark, and

be long enough to hold the largest record expected
on the file, plus one extra position for the end-of-
record group-~mark.
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3) Location for Group-Mark Address

This operand specifies the location of a three-
digit field into which the address of the group-
mark following the record will be placed. It
should be the label of a 3-character DCW, an
area-defining literal, or X1, X2, or X3. Thils
field may be checked for correct record length
by instructions followlng the RDTPM macro.

4y End-O0f-Reel/File Address

This operand specifies the label of the first

" instruction in the user's end-of-reel/file routine.
This address 1s branched to when a tape-mark or a
reflective spot is sensed.

5) Error Address

This operand specifies the label of the first
instruction in the user's error recovery routline.
This address 1is branched to 1f 50 retries to read
the record all encounter tape errors. When the
error routine 1s entered, the tape 1s positioned
Just past the error record.

Control Cards:

The RDTPM macro requires no control cards.
Input:
The only 1nput consists of the move-mode BCD record to
be read from tape.
QUTPUT:
RDTPM and TPERR produce no output.

ERROR MESSAGES AND HALTS:

No halts or messages occur during execution of RDTPM
and TPERR. The user may wish to provide halts or
messages in the error or end-of-file routines.
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OPERATING PROCEDURES:

No special operating procedures need be specifiled.

End-0f-Job, Post-Processing:

With variable-length records, the programmer should
insure against subsequent-record cutoff by moving a
blank, a record mark, etec., Into the group-mark
location.

In the end-of-file routine, the programmer should
rewind the tape unless it 1s to be read further.

PROCESSING METHOD -- TECHNICAL DESCRIPTION:

The linkage generated by RDTPM consists of:

a) movement of an appropriate read-tape instruction
into TPERR.

b) storage of the address of the "group-mark address
location'into TPERR.

c) storage of the tape-error and end-of-reel/file
addresses Into TPERR,

d) a branch to the start of the TPERR routine.

Processing in TPERR normally consists of:

a) storage of the return address.

b} =zerolng of an error counter.

c) execution of the actual tape read instruction.

d) storage of the group-mark address into the speci-
fied location.

e) testing for an end-of-file condition.

ff} testing for an error condition.

g) exlt to the location following the RDTPM generated
code.

If a tape error is encountered, TPERR:

a) adds to an error counter.

b) exits to the error address provided if the error
counter has reached 50.

¢) backspaces the tape.

d} proceeds to normal-processing step ¢) above.



1401 0. S. II
I. D. # KF22A

PROGRAM: VLCHK

MACHINE: IBM 1401

LANGUAGE: AUT@C@DER

SUPERVISOR PROGRAM: 1401 Operating System II
PROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

PURPOSE:

The VLCHK macro is an error checking routine for vari-
able length tape records. VLCHK computes the proper
last character address of the gliven varlable length
tape Input record, and compares this address with the
IPCS last character address for that record, transfer-
ring control to the user's error routine on an unequal
compare.

RESTRICTIONS:

The maximum record length which can be checked by
VL.CHK is 1999 characters.

Time, Core Requlrements:

Executlion time 1s less than 50 milliseconds.

Core requirement varies from 25 to 68 core positions.
PROGRAM PROCEDURE:

Set-Up, Previous Processing:

The VLCHK macro may only be used after a variable
length tape record has been read.

Processing/Method:

Two forms of the generated code constituting the VLCHK
macro may be produced, depending on the length of the
record length field. The address of the left end of
the input area is moved to a sum box. This sum box is
modlfied by use of the MA instruction which referernces
the right most 3 diglits of the length fleld. TIf the
length of the record length field 1s 4 digits, code 1s
generated to modify the sum box by an additional
thousand.
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USAGE:

Ogerands:

The VLCHK macro uses operands 1 through 4; no other
operands are required.

1. Input Area

This operand specifies the left end of the input
area, into which the tape record was read.

2. Record Length

This operand specifies the core locatlon of the
tape record length field. It may be symbolic or
actual, indexed and/or adjusted.

3. Length of the Record Length
This operand specifies the number of diglts con-
tained 1n the record length fleld. It may be
either 3 or &4,

4y, Error Address
This operand specifies the label of the filrst
instruction in the user's error recovery routlne.
If a wrong length record is read, VLCHK branches
to this instruction.

Control Cards:

The VLCHK maero requlres no control cards,

Input:
A variable length tape record must have been read before
the VLCHK macro may be used.

OUTPUT:

The VLCHK macro produces no output.
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ERROR MESSAGES AND HALTS:

No halts or messages may occur during execution of the
VLCHK macro. :

OPERATING PROCEDURES:

No operating procedures need be specified.

End-0f-Job, Post-Processing:

Control 1s returned to the next sequential instruction
following the VLCHK macro unless the error condition
has been detected, in which case control is transferred
to the user's error routine (see Operands).



PROGRAM.:
MACHINE:
LANGUAGE:
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I. D. # KF21A

WRTPM/TPERW
IBM 1401
AUT@CPDER

SUPERVISOR PROGRAM: 1401 Operating System II

PROGRAMMER: Systems Division
DATE COMPLETED: July 1, 1968
PURPOSE;

The WRTPM macro, when executed, causes a tape record

to be written onto a specified tape unit, from a speci-
fied area of core storage. It accomplishes this by
setting up linkage to the TPERW inflexible library
routlne, which performs the actual tape operation and
error checking. WRTPM and TPERW offer the following
Tacilities:

a)

b)

tape error checking, with 3 retries per tape loca-
tion and 20 skip-~and-blank sequences before transfer
to the user's error routine,

transfer to a user routine on an end-of-reel condi-
tion (reflective spot sensed).

RESTRICTIONS:

WRTPM and TPERW require less core than I@CS, but provide
less facilities and thereby greater flexibility (with
greater effort) for the programmer., The programmer must
provide facilities for:

a)
b)
¢)

a)
e)

tape control (RWD, RWU, etec.) except for error-
backspacing. :

writing of tape marks (WTM) or other end-of-file
Indication.

header and trailer checking and block counts, if
desired.

blocking and padding, 1f necessary.
variable~length record group-mark erasure, if
appropriate,

Load-mode operation can be accomplished with WRTPM and
TPERW by moving an "L" into NEXT-8, and binary operation
can be accomplished by moving a "B" into NEXT-6, where
NEXT i1s the location following the WRTPM generated code.
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Time, Core Requirements:

Processing rate is dependent on the speed of the tape
units and the density and {average) record length of
the file. WRTPM and TPERW have less "executlon over-
nead™ than IPCS tape routines, but this time 1s not
significant In either case.

WRTPM generated code requires 33 positions; the inflex-
jble TPERW routlne requires 107 positions plus a
3-character literal. TPERW is included only once 1n
the obJect program.

PROGRAM PROCEDURES:

Set-Up, Previous Processing:

At execution time there must be an output tape (with
ring) mounted on the tape drive referenced by the macro.

Processing/Method:

A detailed description of WRTPM and TPERW processing
and linkage appears below in the paragraph on Processing
Method -- Technical Description.

USAGE:

~ Operands:

Operands 1 through 4 are required for the WRTPM macro;
no other cperands are used.

1) Tape Unit

This operand should be a single-diglt number,
1 through 6 inclusive.

2) Output Area

This operand specifies the left end of the output
~ area from which the record 1s to be written to the
drive specified by operand 1. The last position
of the physical record to be written should be

followed by a group-mark with word-mark.
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3) End-0f-Reel Address

This operand specifilies the label of the first
instruction in the user's end-of-reel routine. This
address is branched to if a reflective spct is
sensed,

%} Error Address

This operand specifies the label of the first
instruction 1n the user's error recovery routine.
This address is branched to after 20 skip-and-
blank-tape sequences have been attempted, with 3
write attempts at each position, 1f all 60 write
attempts produced error indications. This gener-
ally indicates either a malfunction of the tape
unit or controller, or a reel of tape in extremely
bad condition.

Control Cards:

Neither WRTPM nor TPERW require control cards.
Input:

Neither WRTPM nor TPERW use input.
OUTPUT :

The only output consists of the move-mode BCD record
to be written to tape.

ERROR MESSAGES AND HALTS:

No halts or messages should occur in either WRTPM or
TPERW. The programmer may wish to provide halts or
messages in the error or end-of-file routines.

OPERATING PROCEDURES:

No special operating procedures need be specified.
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End-0f-Job, Post-Processing:

With variable-length records, the programmer should
insure against subsequent-record cutoff by moving a
blank, record mark, or data field over the group-mark
with word-mark used to terminate the tape-write,

In the end-of-reel routine, the programmer should rewind
the tape unless records are to be written following the
reflective spot.

After all records have been written, the user's progranm
should execute one or two write-tape-mark (WTM)
Instructions.

PROCESSING METHOD --~ TECHNICAL DESCRIPTION:

The linkage generated by WRTPM consists of:

a) movement of an appropriate write-tape instruction
into TPERW.

b) storage of the tape-error and end-of-reel addresses
into TPERW.

¢) a branch to the start of the TPERW routine.

Processing in TPERW normally consists of:

a)} storage of the return address,

b) =zeroing of the skip counter.

¢) zeroing of the attempt counter.

d} execution of the actual tape~write instruction,

e) testing for an error condition.

f) testing for an end-of-reel condition.

g) exit to the locatlon following the WRTPM generated
code,

If a tape error is encountered, TPERW:

a) adds to the attempt counter.

b) backspaces the tape.

¢) if the attempt counter is not up to 3, proceeds to
normal-processing step d) above.

d) adds teo the skip counter,

e) exits to the error address provided if the skip
" counter is up to 20.

f) skips and blanks six inches of tape.

g) proceeds to normal-processing step c¢) above.
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PROGTAM: W8

FACHTNE: IBM 1401

LAHGUACE: AUT@CHDER

SUPKBRVTSOR PROGRAM: 1801 Operating System II
FROGRAMMER: Systems Division

DATE COMPLETED: July 1, 1968

The U2 macre provides a means of coding wrlte-with-
space-suppression instructions. The macro may hbe
written with or without a branch address, and is i
ihis and all other respects, identical to the write(i)
instruction, excepnt that an 8 is added as the -
character.

I~y

™
Ao

urther informatior on this macro, see:
IB¥ publication AZ24-3071,

Smecilal Features Tnstructions
IBM 1401 Data Processing System
I8M 1H60 Data Processing System
Fije MHo. 1401/1150-13.

Pare I-49,
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Appendix A

Standard System

Halts and Messages

The halts and messages listed below are standard for the 1401
Joerating System, Version II. Detaills pertaining to operating
procedures will be found in the doecument on the program during
which the halt or message occurs.

Messapges:

1. WAITING

This message is produced by the Inter-Job Supervisor,
MANITR (KEQ1A4).

2. *¥LIPROR¥#¥
DISK INDIC, n

Tnis message is produced by the DSKIg macro, KFOTA.

n=N, access inoperable.
n=4¥, wrong length record check.
n=X, unequal address compare.
n=V, validity check.
Malits:
A-fddress Source of Halt
804 MPANITR (KED1A)
111 EXIT macro {(KFDBA)
Note:

If the system comes to a hard halt during operation
of DUP (KCO09A), the Operating System Pack has been
damaged.
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