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PREFACE TO THE SECOND EDITION

Since the first edition of this monograph, several new releases of the 08
operating system have been issued by IBM. In addition, the PCP version of 0S,
which the ISR was using, is now practically obsolete. HNearly all IBM/360 installa-
tions using 0S use the MFT (multiprogramming with a fixed number of tasks) or MVT
(multiprogramming with a variable number of tasks) versions. IBM has announced
that no further changes will be made to 0S which is "functionally stabilized" at
release 21.6.

Some minor changes have been made in the text to reflect these system
changes and & few points not covered previously have been added.

Ellen Bronson is responsible for the excellent typing of this edition.

Judith Rattenbury
December 1973
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PREFACE

Computers are consldered essential tooels in many branches of research to-
day. In particular, in the field of social research, the computer has come to be
more and more heavily relied upon for the processing and analysing of data. To
make use of this highly complex and flexible tool, the researcher has three main
alternatives: firstly, he may devote 1-2 years to learning the detailed intrica-
cies of computer programming and to becoming a computer specialist himself; sec-
ondly, he may hand over responsibility for all computer work he thinks he needs
to a computer specialist; thirdly, he may learn just enough about the basic prin-
ciples of computers to be able to make use himself of already written general
purpose computer programs. The first alternative is time consuming and not real-
ly available to many pecople; the second is not only costly but can lead to real
communication problems, with the researcher missing possible different and valu-
able approaches to his data by not knowing the potential of the computer; the
third, which assumes that use will be made of work already produced by computer
specialists, and which lets the researcher make use of the computer in the way he
wants with a minimum of assistance from others, seems the most reasonable ap-
proach. '

The state of the art of program development has reached a point where there
is now a wealth of already written general purpose programs available for a var-
iety of purposes. This is especially true in the field of social research, where
the majority of processes to which data are subject are similar in many research
projects. Yet, to avail himself of these programs (which have been developed
over the years by numbers of computer specialists) it is essential that the re-
gearch scientist have some passing familiarity with the computer and know how to
get it working on his data.

In the past, computer operators kept copies of programs in the computer
room and knew a certain amount about and how to use each. The computer user had

.merely to hand the computer operator his data (usually on cards)} with verbal in-

" structions as to what he wanted done. With computers today, not only are the
types of application more complex and the-ways of storing data more variable, but
also complex computer operating systems have replaced many of the functions pre-
viously performed by human operators. Thus, instead of giving verbal instruc-
tions to the operators, the computer user must provide instructions to the com-
puter itself. These instructions——giving, for instance, the particular program
and detailed descriptions of data files to be used--have to be prepared in a
special language which the computer can understand.

The IBM 360 is a third generatien computer which can run under the centrol
of various different operating systems. Having found that a particular program
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is available which he wants to use, the computer user must prepare instructions
in "Job Contreol Language" informing the computer of his requirements. IBM manu-
als for the 360 describe in detail the wocabulary and syntax rules for the job
control languages for the various operating systems. However, these are really
reference manuals to the already inltiated and are incomprehensible to others.
It is In fact essential to have a good grasp of the basic principles of computer
processing of data, the media on which data can be stored (e.g., cards, tape,
disk) and to some extent how an operating system works before the job control
language can be understood and used to full advantage.

In the following pages, an attempt is made not only to give details of the
most used subset of the job control language for the IBM 360 computer 0S opera-
ting system in clear and concise form, but also to relate the use of different
features of the job contrel language to the computer in a meaningful way. Thus,
Chapter I gives a brief introduction to the hardware and software of a computer
and the purpose of an operating system and its job control language. Chaptér I1
gives the basic rules which all job control language statements must follow and
then goes into details on how to specify the first two types of job control
statements (JOB and EXEC cards). The third type of information that has to be
specified in job control language defines data files to be used. Before this is
covered in detail, Chapters III, IV, and V are devoted to describing how data is
stored on computer media and in particular the physical aspects of magnetic tapes
and disks. With this knowledge, the data definition parameters described in Chap-
ters IV and VII become reasonably logical and easy to understand. Chapter VIII
describes how to set up procedures {(standard sets of job control statements which
can be uged over and over again). Chapter IX contains a general description of
how job control statements are handled by the computer, together with explana-
tions of ‘the output printed by the operating system's control program at the be-
ginning and end of a jeb and also gives details of the different types of errors
that can occur while a job is being run, their causes and their correction.

Numerous examples are given throughout the text, and copies of actual com-
puter output are presented and explained. Several exercises are also included,.

Since the text was prepared for use by researchers and. their assistants at
the Institute for Social Research, at the University of Michigan, examples in
some cases are peculiar to use of the IBM 360/40 at the ISR. At the time of writ-
ing, the operating system being used at the 1SR was "0S release 18" with the primary
control program (PCP); some parameters relevant only to multiprogramming versions
of 0S (MFT and MVT) are therefore not discussed. It is felt, however, that the
bulk of the text is applicable and relevant to anyone using an IBM 360 running
under the 0S operating system.

With no previous experience of computers (except perhaps a familiariry with
the punched card), any interested person after reading this text should be capa-
ble of preparing job control statements, running his own jobs and detecting and
correcting errors. Those with experience of other computers may also find it a
useful introduction to the use of an IBM 360 computer.

I am grateful to the many people at the Institute for Social Research who
have shown enthusiagm in learning about computers instead of relying on special-
ists. They provided me with the stimulus to produce this introduction which was
put together from notes written for classes given to staff members to introduce
them to the IBM 360 computer and to enable them to run.their own jobs on the ISR's
computer. Special thanks should go to Kancy Mayer, without whose patience the
typing would never have been completed.

Judith Rattenbury
January, 1971
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Chapter 1

INTRODUCTION TO A COMPUTER AND ITS JOB CONTROL LANGUAGE

1.1 Basic Components of a Computer

Input —’ Memory 4’ Output

v +f

Control Arithmetic

The memory is where all information, both data and instructions for per-
forming the desired operations on the data, is stored. The memory however is
empty until something is put into it and this is done by the input units which
can read data in various different forms. If some instructions have been read
into the memory via an input unit, then they will be taken one by one by the con-
trol unit which controls the execution. If arithmetic is to be performed, this
is carried out by the arithmetic unit and the results of any computations are
stored back in the memory. Finally, since results are of no use in the comput-
er's memory, they are output through the output units onto printed paper or some
other medium.

1.2 Memory

The memory consists of many unlits called bytes, each with a unique address
and capable of holding one character (number or letter). Each byte consists of

sub units called bits, each of which is capable of holding a zero or a one,
Each character stored in a byte is represented by a different combination of



zeros and onesa, For many purposes, bytes are grouped to form a nmew unit called
a word. In IBM 360/370 computers there are 8 bits in each byte and 4 bytes to a
word,

"

\byte
bit

word

The size of a computer's memory is normally measured in K bytes where K is
equal to 1024 bytes. Thus a 128 K computer has 128 x 1024 = 131,072 bytes of
memory {also known as core store).

1.3 Input and Qutput

There are several input and cutput media with which & computer can cope;
with each of these is associated a device or unit which actually does the read-
ing or writing.

1.3a Cards

The punched card is the basic medium on which information can be manually
prepared for input into a computer. Each card has 80 columns and 12 rows in
which holes can be punched. The holes in one column represent one character so
that one card igs capable of holding up to 80 characters of information. Infor-
mation punched on cards is read into a computer’'s memory by an input unit called
a card reader at speeds of up to 1000 cards a minute. Information from the mem—
ory can also be punched onto cards by a unit called the card punch at speeds of
up to 500 cards a minute. Each character, represented by the holes punched in
one column of a card, occupies one byte of computer memory.

1.3b Printed Qutput

The most basic form of output from a computer is printed output which is
normally the only medium which can be read by people. Printed output is pro-
duced by an cutput unit called the line printer which can print at speeds of up
to 1300 lines a minute. The number of characters per line varies on different
line printers but is normally 132.

1.3¢ Magnetic Tape

This medium is used for storing large quantities of data compactly. Also,
since a computer's memory is of limited capacity, it is sometimes used as a kind
of auxilliary memory as work space. Information is magnetically recorded on
tracks on the tape at densities ranging from 200 to 1600 characters (or bits) per
inch (bpi). A reel of tape is up. to 2400 feet long and, if written at a density
of 800 bpi, can hold up to 20 million characters of information. There are some
devices .on the market today by means of which data can be manually recorded di-
rectly onto magnetic tape. However, normally it is a medium which only a com-
puter reads or writes. Thus, if data are orlginally punched onto cards, and
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are going to be used several times, they are normally first read into the computer
and written to magnetic tape; thereafter the data can be used from the magnetic
tape.

Some of the advantages‘of tape storage of data over cards are: (i) Informa-
tion can be read into the memory up to 10 times faster, (ii) It is a much more
compact form of storage, (iii) Tapes are less likely to get damaged or lost than
carda which can be torn, dropped, or mislaid.

Magnetic tape is read and written by a device called a magnetic tape drive
or unit. Different units write at different densities and use a different number
of tracks. TFor instance, the ISR ‘has one 7-track tape drive which can write at three
.different densities (200, 556, 800 bpi), three 8-track tape drives which always
write at a density of 800 bpi, and two 9-track tape drives which can read and
write either at 800 or 1600 bpi.

1.3d Disk

Disk is a medium read by 'direct access" devices of several kinds. The
difference between a direct access device and a tape unit can be compared to the
difference between a record player and a tape recorder. In order to read data
from the middle of a disk, one can either-scan through the complete disk or move
the read/write head directly to the position of the desired data. On disk, in-
formation is recorded magnetically on tracks on the surface which form a succes-
sion of concentric circles. The density of data on the inner tracks is greater
than on the outer so that each track ‘has- the same capacity,

The current disk drives at the ISR are capable of reading and writing a
disk pack which contains 8000 tracks of space. This capacity is about equivalent
to two 2400 feet magnetic tapes written at 800 bpi density.

1.3e Operator's Log

A log of events on the computer is recorded by a unit called the consol or
typewriter, which types information relevant to the computer operator. The oper-
ator may also enter commands to the computer through this device.

1.4 Hardware at ISR

The computer currently in the basement at- the ISR consists of an IBM 360 Model
40 computer with 384 K bytes of memory, 1 card reader, 1 card punch, 1 line
printer, 6 magnetic tape drives and & 3101 disk drives. This comprises the hard-
ware available,

1.5 Software

The physical aspects of a computer described in sections 1.1-1.4 above are
known as the computer’s hardware. A computer cannot function however unless
there are instructions in its memory telling it what to do. A set of instruc-
tions to perform a particular task is called a program and the set of programs
available for use on a computer is known as the computer's software.

At the ISR, software can be divided into three c¢lasgses:



(i) Programs obtained from IBM

(i1) General purpose programs supplied by center computing support groups

(iii) Programs written by users

General purpose programs can be defined as programs which perform one major
task with various optional featurea, on many different data formats. A special

purpose program Is one which is written to perform one specific task on one spe-
cific kind of data.

1.6 Operating System

The main software that IBM provides with a 360 computer is known as an op-—
erating system. This consists of amongst other items, compilers (programs to
translate instructions written by programmers into machine instructions), utili-
ty programs for performing common tasks such as listing cards, etc., and also a
"eontrol program."

There are several different operating systems avallable for the 360. The
one used at the TSR is called 0§ (gperating System). DOS (Disk Operating System) is
an example of another used in some installations. In the past, IBM has issued a
new release of its OS5 operating system incorporating new features about every 9

months. . However, no more modifications are being made to 0S5 and the stabilized
version is release 21.6.

1.7 Control Program

The control program, part of which is kept permanently in the computer mem—
ory, is responsible for controlling the execution of jobs given to the computer.
In earlier computers, human operators had to be given a lot of verbal instruc-
tions in oxder for the correct user's program with the correct data to be run.

On the 360, many of these tasks are now performed by the control program and in-
stead of the user giving instructions to the operator, he must give them to the
control program. The control program used at the ISR is called OS/MFT (Multiprogram-
ming with a Fixed Number of Tasks). To assist with scheduling of jobs, reading
input and printing of ocutput, a system called spooling is often used., With
spooling, all card input is stored temporarily on disk as soon as it 1s read,

and later used from disk when the job is actually scheduled and run. Similarly,
all printed output from a job is written temporarily to disk and printed later
when the printer is free while another job is executing. Spooling means that the
input and output resources of the computer are used with the maximum efficiency.
0S/MFT has a spooling capability but many installations substitute a special
spooling package called HASP.

1.8 Job Control Language

The instructions the user needs to give the control program in order to
tell it what program is to be executed and what data is to be used, must be
coded in a special language and punched onto cards to be understood by the con-
trol program. This special language is called Job Contrel Language (JCL). Just
like any other language, JCL has rules and syntax which must be learned. In ad-
dirion to learning, it should also be understood, since errors are then made less



frequently, and if they are still made, are detected much more easily.

1.9 Defintion of a Job

A job to be run on the 360 consists of a set of control cards needed to
perform the required set of tasks. The execution of one program is called a job
step. Besides the JCL cards needed by the control program, the program to be ex-
ecuted alsc may need control cards. The complete set of cards, JCL and control
cards for the program is known as a setup.

1.10 JCL Statements for the IBM 360 05 Control Program

1.10a General Format of a JCL Statement

//name operator parameters comments

1) // (slash,slash) in columns 1 and 2 indicate a JCL statement
and are recognized as such by the control
program.

(ii) Name This consists of 1 to 8 alphameric characters

atarting with a letter. Its purpose depends
on the type of operator.

(iil) Operator Three possibles: JOB, EXEC, DD
JOB cards give the name and account num-—
ber of the user
EXEC cards give the names of the programs
to be executed
DD cards define the type of data to be
used
(iv) Parameters Depend on the type of operator--they are of

two kinds:

(1) Keyword, written in the form:
Keyword = value

(ii) Positional, wr%tten in the form:
value

Parameters are separated from each other by
commas.

(v) Comments Any information may be given here. It is
merely listed out by the control program.

There must be at least one blank between the name and the operator, the
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operator and the first parameter, the last parameter and the comments and no
blanks anywhere else. Blanks in fact act as delimiters between the four items:
name, operator, parameters, comments.

1.10b Punching Conventions

Punching (of the /1) starts in column 1 of a card and can continue up to
column 71; if more room is required, a continuation card can be punched by inter-
rupting punching at the comma after one parameter on the first card, bhefore
reaching column 71; punching // in the firat 2 columns of a continuation card:
leaving at least one but not more than 13 blanks and continuing punching.

1.10c Comments Cards

Special cards with //* (alash, slash, asterisk) in columns 1 to 3 may be
punched. Such cards are not processed by the control program but are merely
listed.



Clapter II

JOB AND EXEC STATEMENTS

2.1 JOB Card

"2.1a Purpose

Every job submitted to the computer must start with a JOB card. This gives,
amongst other things, the name of the user and the account number to which com-
puter time used is to be charged.

2.1b Format

//jobname JOB  account no.,user,optional system parameters

2,1c Description of Items

1) jobname. mandatory - 1 to 8 alphanumeric characters start-
ing with a letter -

(ii) JOEB operator

(iii) acecount no. consists of cne or more accounting fields. If
more than one, the values must be enclosed in par-
entheses, e.g., (field 1, field 2, field 3). The
actual format depends on the installation's re-—
quirements. N

(iv) user This is the user (or programmer's) name in up to
20 alphanumeric characters,

{(v) optienal Various different system options are available
parameters through specification with keyword style parameters.
e.g., MSGLEVEL=(m,n) specifies how much in the way
of job control language and unit allocation and
deallocation messages are printed.

=0 all JCL (user and system supplied)
m=1 User supplied only



m=2  Job card only
n=0 No allocation and deallocation messages
n=1 All allocation and deallocation messages

Default values for m and n are set by the install-
ation. At the ISR they are (1,1).
Other available parameters are CLASS, CORD,

MSGCLASS, PRTY, RD, REGION, RESTART, ROLL, TIME,
TYPRUN., See [1], [2] for further information.

2.2 Form of Job Card Used at the ISR

follows:

2.2a

ceipt
which
later

2.2b

//receipt no.

The JOB card for use on the 360 at the ISR has been split into two parts as

¢ CSF supplied part

// accounting fields),user,system parameters User supplied part

CSF Supplied-Part of Job Card

The CSF supplied part i1s picked up by the computer room along with a re-
card. The jobname on the JOB card is a unique number prefixed by an M

is also on the receipt card. The receipt card is retained by the user for
retrieval of the output of the job.

User Supplied Part of Job Card

The user supplies a continuation card for the job card:

(€8]

(ii)

]

HFoe M

in columns 1 and 2 followed by 1 to 13
blanks

The accounting fields consist of 9 possible fields, only the
first one of which is mandateory: (a,b,c,d,e,f,g,h,1i),

project number

MTR no., 1-4 alphameric characters (a subdivision
of the project)

job no., 1-4 alphameric characters (within MTR)
estimated CPU time (default 3 minutes)

estimated number of printed lines in thousands (de-
fault=5)

estimated number of punched cards (default=1000)
number of copies of printed output (default=1)

= special forms indicator for printed output

= number of lines to be printed per page (default=61)

Items a-c are used to ldentify expenditures on different
parts of a project. Billings are given by a total for a project;
a subtotal for each MIR within that project; and a subtotal with-
in each MIR for each job no.



(iii) user mandatory The user's name is up to 20 alpha-
meric characters. If special char-
acters or blanks are required, the
whole name must be enclosed in apos-—
trophes, e.g.,

'JOHN B. SMITH'

(iv) systems optional see 2.1c(v) above
parameters

2.3 Examples of Good Job Cards for Use at the ISR

Both the receipt part and the user part (continuation) of the JOB.card are
ghown, The receipt part is prepunched and picked up from the table by the computer
room.

(i) Project 499999, MTR 1000, job no. JBR, user Smith

//M012345 JOB (,
/ 499999,1000, JBR) , SMITH

(ii) Project 7999, MTR 20, no job ne., CPU estimate of 2 minutes, user
Jones

//M111111 JOB (,
i 7999,20,,2),JONES, CLASS=B

(iii) Project 498980, no MTR, job no. 2, CPU estimate of 6 minutes, 2
copies of printed output, user Brown

//M999999 JOB (,
/! 498980,,2,6,,,2),BROWN

(iv) Project 40000, no MIR or job no., CPU estimate of 20 minutes, 30,000
lines of printout, user Green

//M987654 Jos (>
/7 400000, ,,20,30),GREEN

2.4 Possible Errors on Job Cards

Fatal errors are:

Jjobname missing

no accounting fields
no user name
syntactical errors
invalid project number

Some examples of job cards with errors are given on handout 1. The output
resulting from running these through the computer running directly under 0S is
glven in handout 2. TIf the HASP spooling system is being used, JOB cards are
checked as the setup cards for the job are initially read. If there is an error,
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the job is never entered intec the queue but rather deleted immediately with the
message:

HAARRKARRKRRRARERRRAARAE JLLEGAL JOB CARD ®*kkkkxkkkrkkhAkkhkkkhhkkkrkhkhkhkikk

*k%%* JOB DELETED BY HASP OR CANCELLED BY OPERATOR BEFORE EXECUTION *k#k#k*

No indication is given in this case as to what the error was caused by.

2.5 Explanation of Handout 2

(i) The blank after the project number means that 1236),BROWN are
treated as comments and a continuation card 1s expected because
of the comma after the project number.

(ii) MGSLEVEL instead of MSGLEVEL

(i1i) No jobname after //

(iv) Parenthesis before project number (499990) on continuation card
is unnecessary since there is one on the first card.

(v) No parenthesis after the project number to match the left
parenthesis on the first card.

(vi) Z class of jobs does not exist.

(vii) Special characters are not allowed in the accounting fields.

2.6 EXEC Card

2.6a Purpose

The execute card tells the control program what problem program is to be
executed. It can also be optlonally used to supply parameters to the problem
program. It always signals the start of a new job step. Normally, one EXEC card
is needed for every program to be executed, although, it will be seen later that
there are exceptions to this. :

2.6b Format

//3tepna.me EXEC PGM = program name » system parameters,
or procedure name symbolic parameters
2.6c Description of lLtems
(i) Stepname Optional - If present, for user aid in ddenti-

fying the step; it consists of 1 to 8 alpha-
meric characters starting with a letter.
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(ii) EXEC operator

(iii) PGM=program PGM is a keyword; program is 1 to 8 alphameric
’ characters starting with a letter giving the
name of the program to be executed. A program
with that name must exist in a program library
on disk.

Procedure name One to 8 alphameric characters starting with a
letter giving the name of the procedure to be
executed.

Somerimes a lot of JCL cards for achiev-
ing a certain task are always the same what-
ever data is being used. Imn this case, these
JCL statements can be stored in a special "pro-
cedure" library on disk and when they are re-
quired, called for by referring to the appro-
priate name. The first statement of a proce-
dure is always // EXEC PGM=program name.
It is possible to have more than one EXEC
PGM statement in a procedure; hence it 1s pos-
gible for one user EXEC card to call for the
execution of more than one program. Procedures
are covered in detail in Chapter VIIL,

(iv) Optional system Various different system options are available
parameters through the use of keyword style parameters.

These include ACCT, COND, DPRTY, PARM, RD, REGION,

ROLL, TIME. See [1], [2] for further information.
The COND parameter can be used to test vari-

ous types of outcome of a previous step in order

to determine whether the current step is to be ex-

ecuted or not. One kind of outcome of a previous

step is whether the step ended normally or abnormally.

Abnormal termination means that the control
program terminated a job for some reason. To
the user it looks like handout 3b. The line
immediately after all the 'allocated to' mes-
sages gives a 'completion code' defined as a
system completion code or a user completion
code. In the example there is a system condi-
tion completion code of 813, Some of the more
commonly encountered system completion codes
are given in Chapter IX.

When the COND parameter ig not used, once a job
step has been abnormally terminated, no other
step in that job will be executed.

COND=EVEN punched on an EXEC card means that
the step is to be executed even if previous
ones have failed.

COND=ONLY punched on an EXEC card means that
the step will be executed only if a previous
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(v)

Symbolic
parameters

2.7 Examples of EXEC Cards

(1)

(i1)

(iid)

(iv)

step has failled.

Suppose a job consists of 4 steps with the follow-
ing EXEC cards:

//STEP1 EXEC PGM=A

//STEP2 EXEC PGM=B, COND=EVEN

//STEP3 EXEC PGM=C, COND=0ONLY

//STERG EXEC PGM=D
If STEP 1 terminates abnormally, then STEP 2 and
STEP 3 will be executed but STEP 4 will be by-
passed. )
If STEP 1 terminates normally, then STEP 2 and

STEP 4 will be executed but STEP 3 will be by-
passed.

‘The PARM parameter can be used by programs to pass

values directly to the program rather than reading
them from control cards. For example the IEM 360
Sort/Merge program allows one to pass values in
this way, e.g.,

/ EXEC  SORT,PARM='MSG=AP'

Instructs the sort program to write its messages on
the printer.

The values for symbolic parameters on DD cards are
also given in certain circumstances on the EXEC
card. This feature 1s connected with procedures
and is discussed in Chapter VIII,

Te execute a program called ATEST

//5T1234

EXEC PGM=ATEST

To execute a program called COPY passing it a parameter of NOLIST

// EXEC

PGM=COPY ,PARM="NOLIST'

To execute a procedure SORT even 1f a previous 'step has termin-
ated abnormally

//AB

EXEC SORT , COND=EVEN

-~

To execute a procedure called SCRAT only if a previous step has
terminated abnormally, and pass it a parameter of MAP
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/1 EXEC SCRAT,COND=ONLY ,PARM='MAP"’

. +2.8 Possible Errors in the EXEC Card

Step name too long or not starting with a letter
Program name specified not in the program library
Procedure name specified not in the procedure library
Keyword parameter spelled incorrectly

Blanks in wrong places

2.9 Examples of Errors on EXEC Card

that

See handout 4 for examples of EXEC cards. Handout 5 gives the messages
the control program writes on encountering the errors.

(1)
(5)
(6)
(7
(8)
(9}
(10)
(11)
(12)
(13)

(14)

(15)

(16)
17
(18)

- (4) 0K

Double apostrophe in the PARM field

PARM misspelled

Stepname beginning with & number

Stepname of 9 characters

PGM misgpelled

Program name beginning with a number

PROGRAM is an invalid keyword. Should be PGM

Procedure name has 9 characters

Invalid value (EVEM instead of EVENi for the COND parameter

Blank after IEBGENER, means that COND=EVEN is treated as a comment
and a continuation card is expected

Blank after IEFBR1l4 means that COND=ONLY is treated as a comment and
ignored. Program would be executed

The procedure named CARDSORT is mot in the library of procedures
COND misspelled

OK - An example of a value being given to a symbolic parameter 'TAPE'
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Chapter 11

INTRGDUCTION TO DD STATEMENTS AND DATA FORMATS

3.1 DD Cards - Introduction

3.1la Purpose

DD stands for data definition. There must be a DD card to describe each
data file being used in any job step. Programs can be written to input and out-
put data without knowing on what medium the data resides. When the program is

executed, this information is supplied on the relevant DD card, €.g., whether data
to be read is from cards. tape or disk.

3.1b General Format

/ /ddname DD parameters .

3.1c Description of Items

(i) ddname 1-8 alphameric characters as given in the program
write up. The ddname is the connection between
the problem program and the data it is to use.
That is, the ddname is what is referred to in the
problem program, When the program is executed,
it finds the particular data co be used by look—
ing at the parameters on the DD card for the ap-
propriate ddname.

(ii) DD Operator standing for Data Definition
(1ii) Parameters. These zll take the form:
Keyword=0One or more values
If more than one value is to be specified, they

are enclosed 1n parentheses and separated by
commas .
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The values themselves can have a keyword format or
be positional, e.g.,

DISP = (OLD,PASS) (OLD & PASS are posi-
tional)
DCB = (BLKSIZE=800) (BLKSIZE is a keyword)

3.1d DD Parameter Keywords

The DD parameter keywords to be covered in this text are given below with
a brief description of the kind of infermation they giwve about the data.

DCB to specify data characteristics

DISP to indicate if data already exists or is being
newly created

DSNAME gives a name to the data file

LABEL indicates which file on a tape is to be used; kind
of labels the tape has !

SPACE used to allocate space for a data set being created
on disk

UNIT indicates the device type {(e.g., tape or disk)

VOLUME gives the tape or disk serial number on which the

data resides

These parameters are mainly used for data on tape or disk. The card read-
er, card punch and printer have a different method of specification (see Chapter
VIT).

3.1le Understanding DD Parameters

A full comprehension of DD parameters presupposes a knowledge of tape and
disk characteristics and of data types and formats. A full description of the
DD parameters will therefore be left until these topics have been discussed.

3.2 Data

Suppose certain information has been gathered about people, e.g., sex, age,
income, education, together with an ID for each person.

The above items are called variables--the values they take vary from per-
son to person.

Whatever medium is used to record the data--paper, card or magnetic tape--
it is necessary to map out the positions these different items occupy.

2.8-»
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Sex |Age [Tncome | Ed. |I.D.

The values for one person occupy one line on this chart. The five items oc-
cupy five fields, each field containing a fixed number of characters known as the

field width. The field width for a variable must be equal or greater than the
maximum number of digits a variable can have, e.g., if it is possible to have

ages greater than 99, even if rare, then the field width for age must be 3.

3.3 Records

For each person we now have a record made up of five fields. The record
length is the sum of the number of characters in the five fields. The records
for all the people make up a file of data (known also as a dataset).

If records were on tape or disk, they can be thought of as looking some-
thing like this:

-------

These records all containing -the same variables, have the same length.
They are called fixed length records.

If one were to add to the 5 variables, a 6th variable which was the number
of cars owned and then succeeding variables giving the make, year and puxchase
price of each car, then there would be a variable amount of information collected
for each person according to the number of cars he owned. One could then either
allow for up to 4 cars for each person and pad out the inapplicable variables
with some special code, thus keeping all records the same length; or one could
theoretically have variable length records according to the number of cars owned:

No cars 2 cars 1l car 1l car

3.4 Blocks

The record discussed above is sometimes known as a logical record; it is
the logical unit of analysis and is the amount processed by a program at one
time. Tape and disk drives actually read data in a unit of a block or physical
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record at a time. One block can contain one or more logical records.

Between each block on a tape there is an interblock (interrecord) gap of up
to 3/4 inch of tape. The drives recognize the end of a block by this gap.

When there is more than one record per block, the data are referred to as
blocked.

3.5 Advantages of Blocking

There are two advancages:

(i) To get more information on a tape--i.e., the fewer interblock gaps
there are, the better the utilization of the tape, e.g., if 80 char-
acter records {(card images) are written to a 2400 feet tape at a den-
sity of 800 bpil, then the tape can hold approximately 34,000 un-
blocked records or alternatively 169,000 records if they are written
10 to a block.

(i1) The initiation of physical reading and writing of data is a relative-
ly slow operation by computer standards. The fewer times, therefore,
this is done, the better. Since data are read a block at a time, the
larger the block, the fewer the initiations of reading/writing.

3.6 Limitations on Blocksize

The limitation on the block size is imposed because of core limitations.
Since data is read into the computer's memory (or core) a block at a time, there
must be an area in the memory set aside at least as big as the block size. If a
very large block is used, then there is no voom left for program instructious.

There is another limitation when data is on disk which is the capacity of
one track (since unless a track overflow feature is avallable, one block cannot
occupy more than one track).

The combination of the above two items is the reason why the usual maximum
block size presently being used in the OSIRIS programs at the ISR is 3520 charac-
ters.

3.7 Summary of Record Types

Fixed length
unblocked

Fixed length
blocked

Variable length .
unblocked i

=

record leungth

Variable length

blocked block l %

length ~ record length

Undefined
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NOTE: Variable length records contain a count of the number of characters
in the record in the first two characters of the record., If, in ad-
dition, the variable length records are blocked, there is also a
count of the number of characters in the entire block in the first
two characters of the block.

Undefined records are unblocked, variable length records with
no count in the first two characters. They cannot be blocked.

3.8 Block Length

The block length or block size is the number of characters in the block.
With fixed length records, this will always be a multiple of the record length,
and will be fixed except for a possible short block at the end of the file. With
variable length records, the block length will be variable and the block will
contain a variable number of records such that the total length does not exceed
some prespecified maximum block size.

3.9 Buffers

Blocks of data are actually read inte a special area of memory called a
buffer., From the buffer, records are taken one by one for processing until all
records have been used at which point another block is read inte the buffer. The
actual transfer of data from an input medium into a buffer can take place con-
currently with computations by the central processing unit (CPU). However, one
cannot be using records from a given buffer until the transfer is completed.
Therefore, as a time saving device, two buffers are often used for one data file.
Records are used from buffer A while buffer B is being filled. When all records
from buffer A have been processed, then they are taken from other buffer B and a
new block is read into buffer A and so on. With this method of operation, known
as double buffering, the CPU is not kept waiting for data,

Buffer A Record Being Processed Buffer B
NN —» S‘/
NN N

NN -
NN

Being used Being filled from
outside

If two buffers are assigned to a data file, then two areas of core, each at
least as big ag the blocksize of the data, have to be set aside. Since the core
gize is limited, with large programs it is sometimes impossible to spare thia
amount of core space, so in this case, time savings have to be waived and cne
buffer used.
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Chapter 1V

TAPES

4.1 Physical Characteristics

4.la Tracks

Data are recorded magnetically on tracks on tape. The tracks run vertically
down the length of the tape and one character is recorded by magnetising a cer-
tain combination of the tracks in a horizontal direction. Tape drives normally
write on nine tracks on tape although the ISR also has one tape drive which
writes with seven tracks. Note that the tape is originally the same and it is
the tape drive which makes it into seven or nine track. However once written,
it can only be read by the appropriate tape drive.

4.1b Parity

With 9-tracks, 8 are used for recording characters and the 9th is used as
a parity check. This is magnetised or not so as to make the total number of mag-
netlged tracks in one character for every character on a tape an codd or even num—
ber. Data can thus be recorded at either odd or even parity,

With 7-tracks, 6 tracks are used for recording characters and the 7th is
the parity track. The default at the ISR is odd parity for all tapes.

4.1c Density

Density on a tape is defined as the number of characters written on one
inch of tape. It is measured in bpi (bits or bytes per inch).

Different types of tape drives are capable of recording data at different
densities. Some tape drives use only one specific density while others have a
dual or triple capacity. Once data are recorded at a particular density, they can
only be read from a tape drive capable of wusing that density. Perhaps the most
commonly used density is 800 bpi. However, densities of 200, 556 and 16030 are
also used and newer tape drivés are capable of reading and writing at much higher
densities. Normally, installations have a default density (at the ISR, this is
800 bpi on all the tape drives). Thus, for tapes being read and written exclu-
sively at one installation, the user does not need to be concerned about speci-
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fying densities.

4.1d Interblock Gaps and Tape Capacity -

Tapes are usually either 1200 or 2400 feet long. However, the number of
characters that can be stored on a tape at a given density depends on the physi-
cal block size. This is because between each block there is an interblock gap
(by which the tape drive recognizes the end of a block while reading) of nearly
3/4 inch.

Thus, if cards are written to tape unblocked, at a density of 800 bpi, each
card (B0 characters) will take .l inch for the data together with .75 inches for
the interblock gap, i.e., 100 cards will take approximately 85 inches. If the
cards were put 10 to a block, 10 cards would take 1 inch and .75 inches for the
interblock gap. Now the 100 cards will only take up about 17 inches of tape.

4.1e Tape Marks

At the end of every file on a tape there is a special one character block
called a tape mark. The tape drives recognize the tape mark as an end of file
signal. In addition, at the end of the last file on a tape, there are two tape
marks.

4.1f Write Rings

Tape drives will not permit writing on a tape unless a special write ring
is inserted in the tape before mounting on the tape drive. This affords some
protection against overwriting data by mistake. At most computer installations
operators mount tapes on tape drives without this ring unless the user has spec-
ifically requested 'ring in'.

4.1g Speed

Access rates of data from tape vary from 7,500 characters of data per sec-
ond to 320,000 characters per second, according to the type of tape drive.

4.2 Tape Labels

4,2a Unlabelled Tapes

Unlabelled tapes contain just data and tapemarks. 1If there is more than
one file on the tape, each file is separated by a tape mark. There are two tape-
marks at the end of the last file on the tape.

File 1 ™ File 2 ™ File 3 TMTH
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4.2b Labelled Tapes

IBM/360 standard labelled tapes have the structure shown on handout 6a.

4.2¢c Why Use Labels?

(1) Safety: reading - The operating system will check that the
correct tape is mounted and the correct file
is being rtead.

writing - The operating system will check that the
correct tape is mounted; also, if an expir-
ation date has been used it will help pro-
tect files from being overwritten by mis-
take.

(ii} Convenience Data characteristics such as record format
and length are stored in the label and do
not need to be provided by the user when the
data is read. Labels make the tape partially
self described. If the contents of the tape
are forgotten, it is possible to list the
labels of the tape. If there were no labels,
all the files would look much the same.

4.2d When Should Unlabelled Tapes Be Used?

The only two circumstances necessitating unlabelled tapes are:
(1) A tape is recelved from an outside source and arrives without labels.
(i1} A tape of data is to be sent to a non-360 computer installation where

the labels would not be compatible.

4,2¢ TFormat of Labels

See handout 6b.

The first BO character block is a volume label. This must be written on
the tape once and for all before it is first used for recording data. After
this, data f£iles may be written and each will have a header label and a trailer
(end of file) label in addition to the data.

4,.2f Writing a Volume Label

A volume label may be written to a new tape, or an existing tape's volume
label changed with the IBM 360 utility program IEHINITT. (See [3]).

4.2g Checks Made by the Operating System

(1) When a tape is mounted after a request to the operator has
been issued by the operating system, the tape number in the
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volume label is checked against the tape number specified by
the user and if not equal 0S will ask the coperator to mount the
correct tape.

(11) If the tape number is correct, OS5 then checks that the file
name in the appropriate header label is the same as the user
requested, If not, 05 issues an 813 system completion and ter-
minates the Job.

(1ii) If a file is being written over another file, 0S5 checks that
the expiration date of the file being overwritten has been
reached., If not, 0S5 issues a message to the operator asking
whether it is OK to go ahead and write or not (the operator
then replies 'U' if he has been instructed to override the ex-
piration date by the user, otherwise, he cancels the job).

4.2h Listing Tape Labels

Tape labels may be listed using an installation utility program. These
programs usually treat every tape mark as indicating the end of one file. There~
fore, the header label for the first data file is file 1, the first data file is
file 2, and the trailer label for the first data file is file 3 and so on. At
the ISR, procedures LABPRT and LABELDOC are available for this purpose.

4.71i Multifile Tapes

As a general rule, it is better not to keep too many files on one tape un-
less the files are stable and not used too often, Reasons:

1) Searching for files at the end of a tape takes computer time
(it takes about 5 minutes just to search through a complete
tape)}.

(1i) Once a file has been overwritten, no other files previously
written after this one can be used, e.g.,

014 File 1| TM |[File 2 ™ |File 3 ™ | File 4 TMT™M

If file 2 were overwritten, one might get something like this:

New |File 1 ™ |File 2 TMTM | File 3 T™ | File 4 TMTM

File 3 and File 4 are now 1lnaccessible since the two tape marks
at the end of Fille 2 indicate the end of all files (there is =z
last resort way of getting at Flle 4 if the worst happens).
Therefore, if you have 25 files on a tape and the firat 10 are
of no use, it 1s not possible to reuge this part of the tape
without first copying the other 153 files to a different tape.
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4,23 Overwriting Files With Expiration Dates

JIn the example in 4.2i above, if File 2 is being overwritten, this is the
only file whose expiration date will be checked. If part of File 3 happens to
be overwritten in the process, any expiration date on File 3 will be totally ig-
nored.

4.2k Runaway Tapes

If a file is requested beyond the last file on the tape (i.e., the first
double tape mark encountered) then the tape starts 'running away' until it
reaches the physical end of the tape. This error normally manifests itself with
a 613 system completion code.



Chapter V

DISKS

5.1 Physical Characteristics

More information can be found in [4].

Read/Write
Head
Track

Complete Disk Pack ' One Surface

5.1a Surfaces and Tracks

Characters are recorded magnetically on tracks on disk. The tracks are

concentric circles on the available surfaces of the disk. Some types of disk
are:

2314 On a 2314 disk pack there are 20 surfaces. Twenty read/write heads
are fixed to horizontal arms connected by a vertical bar which can
move backwards and forwards in a straight line across the surfaces
while the surfaces revolve continuocusly under the heads. Thus for
any one position of the 20 heads, 20 tracks of information can be
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accessed. There are 200 different positions of the heads correspond-
ing to 200 tracks on each surface.

2311 The 2311 disk pack 1s constructed in a similar fashion to the 3214
but there are only 10 surfaces instead of 20.

3330 This relatively new type of disk pack has 19 surfaces.

5.1b Cylinders

This is the unit of disk space accessible without moving the read/write
heads., It consists of one track from each surface, e.g., 20 tracks on a 2314.

5.1lc Capacity of One Disk Pack

(i) 2314 has 200 cylinders or 4000 tracks per disk pack. Each track
can hold a maximum of 7295 characters. One block of data may
not normally overflow onto more than one track so that the phys-—
ical blocksize of data on disk may not exceed 7295 characters.

Between physical blocks on a disk track there are inter-
block gaps taking up the space of about 100 characters. There-
fore two 3600 character blocks of data would take over 7294 char-
acters worth of space and will not fit on one track.

If cards are written to disk, only 45 will fit on one
track if they are umblocked. If they are blocked at 3520, how-—
ever, 88 will fit on one track.

(ii) 2311 has 200 cylinders or.2000 tracks per disk pack. The maxi-
mum capacity of one track is 3625 characters,

(1ii) 3330 has 404 cylinders or 7676 tracks per disk pack. Each
track has a maximum capacity of 13030 characters.

NOTE: The capacity of one track is the same whether it is near the
center of the surface or at the outgside, the characters are
merely packed more densely by the hardware near the center.

5.2 Volume Table of Contents

5.2a Function

The first 10 tracks or so of a disk are set aside to contain the volume
table of contents (VIOC). The VIOC contains the header labels of all data sets
residing on a disk (containing much the same information as a tape header label}
together with the satarting track number of the data set. In addition, a record
of all tracks that have not been allocated to data sets (free space) is kept.

5.2b Listing the VTOC

There are a-variety of different programs available for listing the con-
tents of a disk (i.e., listing the VTOC). TIEHLIST is'an IBM OS utility program
and ia described in [3]. Different installations usually have other programs
which format the information in different ways (e.g., SPVTOC, MAPDISK, SLIST).
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5.2¢ Creating the VTOC and DASDI

When a new disk is acquired it must be 'DASDI-ed' before it can be used.
IEHDASDR, an IBM utility program which labels the disk, allocates specified
tracks to contain the VTOC and checks the complete disk for bad tracks. See [3].

5.2d Examples of VTOC Listing

Handout 7 shows a VTOC listing a) using program IEHLIST, and b) using
the program SPVTOC.
Looking at a): )
Top line gives the disk serial number—-ISRDOl. For each data set on
the disk whose name appears in the leftmost column we have:

(i) Creation date Date which the data set was written.

(ii) Purge date Will equal the creation date if no expiration
date was defined; else the expiration date.

(ii1i) File type Data set organization. Here, partitioned or
sequential. Not defined usually means that
space was allocated but the job blew before
anything was written.

(iv) Extents The number of different extents the data set
ig occupying. TIf all the original space re-
quest was allocated on contiguous tracks and
the secondary allocation was not used the num-—
ber of extents will be 1.

(v) File serial The wvolume serial number of the disk.
number

(vi) Volume Sequence Will always be 1 unless a data set takes up
more than one disk.

(vii)} Security It is possible to give data sets a password
80 that they cannot be accessed without spec-
ifying the correct password. In this case
gsecurity would be YES.

Looking at b), more information is given.

Firstly, we have (i) data set name, (ii) disk serial number, (iii)
volume sequence, (iv) creation date, (v) expiration dates; then

(vi) DsSo Data Set Organization
PO partitioned
PS sequential
18 indexed sequential

(vii) RECFM Record Format
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(viii) BLKSZ Blocksize

(ix) LRECL Record length

(x) KEY Applicable to indexed sequential onlf

(xi) Dr Applicable to indexed sequential only

{(xii)  TRKAL Thé number of tracks allocated to the data set

(xiii) TRKUS The number of tracks actually being used by the
dara set

(xiv) EX The number of extents being uged as for (iv)
above

(xv) SECQU Secondary quantity. The number of tracks that

were specified in the secondary allocation when
space was originally allocated.

(xvi) . T How space was originally allocated:
- tracks

- cylinder

— in blocks -

W

5.3 Writing Data Sets to Disk

When a data set is to be written to disk, an estimate of the amount of
space it will need has to be given by the user to the control program. The user
allocates space by specifying the number of cylinders, tracks, or blocks of a
given size that will be needed and the control program then looks in the VTOC
records of free space to see if that space exists.

5.4 Deleting Data Sets From Disk

When a data set is deleted from a disk, what is actually done is to remove
the reference to that data set from the VIOC. At the same time the record of
free space is updated. Thus next time this disk is used, the space occupied by
the deleted data set is considered free space, and will be written onto.

5.5 Data Set Organization

Data can be organized in various different ways on disk:

5.5a. Sequential Organization

If records of a file are written one after ancother consecutively and re-
trieved in the same way, the organization of the data set is said to be sequen-
tial. Tape files are always written sequentially and any program which iz ca-
pable of reading a file from either a tape or disk will require the data to be
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sequential whether on tape or disk.

5.5b Random

Data can also be written to or read from disk 'randomly.' Each record has
a key of some kind assigned to it. When the file is written, the system keeps
track of where the records are put by keeping an index of the keys. The records,
when read, can be retrieved nonsequentially by referring to the key of the re-
quired record; the computer uses the key to calculate or find the track number
of the record. '

5.5¢ Partitioned

Another kind of organization is called partitioned. This type of data set
can be thought of as a collection of small sequential data sets called members
all belonging te the same family or library. The name of the data set (library
name) 1s in the VTOC and points to the beginning of the data set. At the begin-
ning of the data set there is a directory which in turn points to each of the
members,

Program libraries are always partitioned data sets, e.g., OSIRPGM (the
OSIRIS program library) is the name of a data set whose members are individual
programs (e.g., DSLIST, TCOR}, in the program library. Having all the programs
in one data set makes updating and program retrieval much simpler.

5.6 Disk Characteristics

Disks can be 'public' or 'private.' Public disks are ones which can be
used by anyone'and are normally mounted on the system. Private disks are those
mounted especially for one job.

Some disks, in particular those which hold system program libraries, are
'permanently resident’ and can never be removed from the system. Others are re-
movable and can be replaced by user packs. At all installations there will be a
limit to the number of user packs that can be mounted at once according to the
number of removable disks on the system.

5.7 The Catalog

The catalog is a special data set permanently residing on disk.
If a data set is catalogued, the following information about it is stored

in the catalog:

Data set name

Device type on which data set is written
Volume serial number

File position (if device type is tape)

This information can be retrieved by the control program by referring to
the data set name; i.e., if a user only provides a data set name for a file,
the control program will provide the device type, (tape/disk) volume number, and
file position (if device type is tape).
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An example of a listing of part of catalog is shown in handout B.

The data set names are given in the left most column.

What is being catalogued - here always a data set {(DS).

Volume serial number on which the data set resides.

File number on the volume. For a disk data sec this will always
be zero, e.g., CSFRDATA. For a tape data set, it will be a posi-
tive number, e.g., CHINA is on File 2 of tape S5031.

Device type - 30002001 means 2311 disk-

3000800) means tape
30002008 means 2314 disk
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Chapter VI

DD STATEMENT PARAMETERS

6.1 General DD Card Format

DD Cards have the general form:

/ /ddname DD parameters

6.1a ddname

A DD card is needed by the control program for every file that is- being
read or written by a particular problem program. Printed output, card input or
punched output each count as a file for this purpose as well as data files being
read from or written to tape or disk.

In a problem program, the instructions for reading and writing refer to a
particular ddname, e.g., a hypothetical instruction in a program might be:

READ DICTIN

which would read one record from a file defined by the ddname DICTIN.

When the program is executed, the characteristics of the file for a par-
ticular run are defined on the DD card with the appropriate ddname. Thus for a
particular program, the ddnames are constant; it is only the parameters given on
the DD cards which may change from run to run if different files are being used.

6.1b DD

DD stands for Data Definition.

6.1lc Parameters

DD parameters describe the characteristics of a particular data file and
take the form:

keyword = (value 1, value 2....... ) .
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e.g., DISP=(NEW,PASS)
or keyword = (keywordl=valuel, keyword2=valueZ) ,
e.g., DCB=(RECFM=F,BLKSIZE=3000) ,
or a combination of the two is
VOL=(PRIVATE,RETAIN,SER=1000)
The following keywords will be discussed:
DCB, DISP, DSN, LABEL, SPACE, UNIT, VOL
Some of the values have defaults, that is, if they are not given on a DD card,
the system supplies certain values. The order in which the keywords are given

does not matter.
Files are usually called data sets in IBM 360 termincloegy.

6.2 DISP Parameters

Examples: DISP=(NEW}CATLG)
DISP=(OLD,PASS)

DISP stands for disposition and tells the control program whether a data
set exist: (i) before it was used (ii) after it has been used by a program
(iii) after it has been used by a program which terminated abnormally.

General form:

DISP= (before,after,abend)

"Before' can take one of the values:

NEW meaning the data set does not exist and is going to be
created

OoLD Data set already exists

SHR Data set already exists and several jobs may access it at
once

MOD Data set already exists but more data is to be added to

the end of it

'After' can take one of the values:

KEEP Meaning the data set is to be kept at the end of the job
step. On a tape this implies rewinding and unlcading of
the tape.

PASS The data set is to be passed to a subsequent job step in

the same job. On a tape, this means that the tape will not
rewind at the end of this job step. If a subsequent job
step uses data from the same tape, the computer will search
backwards or forwards (as appropriate) for the file re-
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quested with no intervention from the operator.

DELETE The data gset is to be deleted at the end of the job step.

On a tape, this has the same effect as KEEP, i.e., the
tape is rewound and unloaded.

On a disk, the pointer to the data set in the VTOC is
removed and the file will no longer be accessible.

DELETE also deletes a catalog entry for the data set
if there is one.

CATLG An entry for the data set is to be made in the catalog at

the end of the job step. CATLG implies KEEP.

UNCATLG An entry for the data set in the catalog is to be removed.

UNCATLG implies KEEP.

'aAfter abend' can take the same values as described for 'after' above. It
. is used at the end of the job step if the problem program terminates abnormally
(i.e., a system or user completion code is given), instead of the 'after' value.
If it is not supplied, which is the normal case, the value given for 'after' is
used at the end of the job step whether there was a normal or abnormal termina-

tion.

Defaults

&

(11)

(iid)

If no DISP parameter is given on a DD card, the control program
supplies: {(NEW,DELETE). These are the values used for a temporary
data set which is created and used during one job step but not
needed at the end.

If only a value for 'before' or 'after' is given:
DISP=0LD - a value of KEEP is supplied for 'after’
DISP=NEW - a value of DELETE is supplied for 'after'

i.e., 'after' defaults to the condition before the
job step was started

DISP=(,after} - the 'before' value always defaults to NEW
What happens to 'passed' data sets at the end of a job.

An ‘'after' disposition of PASS means pass this data set to a
gsubsequent job step. If this disposition is given on a DD card in
the last step of a job, or if the data set is never actually re-
ferred to in a subsequent step, then the control program has to
take some action at the end of the job. It works the same way as
(ii) above, i.e., a 'passed' data set is kept at the end of the job
if the original disposition was OLD and deleted if the original
disposition was NEW.
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6.3 DSNAME or DSN Parameter

Examples DSNAME=STUDY1
DSN=X499999,DATA26
DSN=&A

The DSNAME (or shortened DSN)} parameter is used to define the name of the

data set.

Rules

It can consist of up to 44 alphameric characters starting with a let-
ter. If more than 8 characters are required, then each group of 8 (or less)
must be separated by a period and the first character after a period must
be a letter,

On a tape label, there is only room for 17 characters altogether. If
more than 17 characters are specified on a DD card which is defining a new
data set, only the.last 17 will be written into the header label.

Data Set Names .With Periocds

Data set names containing periods cannot be catalogued unless an 'in-

dex' has previously been built by a programmer.

Disk Data Set Names at the ISR

. Disk data sets being kept on ISR disks must have data set names start-
ing with an X and followed by a project number. The project is charged by
the day for the amount of disk space used, e.g.,

DSN=X4%9999D

Temporary Data Sets

Temporary data sets are those which are used only within a job and not
needed afterwards. A temporary data set can be defined by specifying a name
with an ampersand as the first character, e.g.,

DSN=&A
When such a name is given, the system translates it into the form:

5YS69349.T084006.RP0O0L. E0L6708.A

Such a data set cannot be kept; if a disposition (NEW,KEEP) is given, the
system will substitute PASS for KEEP.

Default

1f no DSN parameter is given on a DD card, the system assigns a tempo-
rary one of the form:

SYS69349.TOB4006.RP0O0L. E0L6708.RO00D0O16

Label Checking on Tape by the Control Program

When a data set name is given on a DD card for an OLD data set on a
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standard labelled tape, the name on the DD card is checked against the name
in the header label of the data set. If the two are not the same, a sys-—

tem completion code 813 results.

The data set name for a NEW data set is written into the header label
for the data set. If a temporary data set name was given, then the last
17 characters of something like the long names described above would be

written in the label.

VTIOC Checking on Disk

When a data set pame is given
disk, the volume table of contents
I1f the name is not found, a system

When a data set name is given

on a DD card for an old data set on
of the disk is searched for that name.
completion code 213 results.

on a DD card for a new data set to be

created on disk, the VIOC is searched to see if that name already exists.

If it does, a message:
'"DUPLICATE NAME ON VOLUME'

is given and the run terminated.
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6.4 Possible Exrrors in DISP and DSN Parameters

Handout 9 shows some DD cards with only DSN and DISP parameters defined.
/1A OK
//B No parentheses round the two DISP values. Parentheses
may only be omitted if only the first value is belng

given, e.g., DISP=0QLD.

f//C CK, providing data set is catalogued. Parentheses round
OLD are unnecessary but OK,.

//D DSNAME value must start with a letter.
//E CATALQG is an invalid value for the second DISP field.
It should be apelled CATLG,
//F DSNAME value can only have up to 8 charaéters between periods
//G DSNAME cannot contain special characters--here a colon

(:) unless the whole name is enclosed by apostrophes.

//H The keyword DISS is not recognized by the control program.
Should have been DISP,

6.5 LABEL -Parameter

e.g., LABEL = (3,NL)
LABEL = EXPDT=71300
LABEL = (2,SL,RETPD=10)

6.5a Tape

On a tape the LABEL parameters can give the file number on the tape, the
type of label and, if a new data set is being created, an expiration date or re-
tention period.

LABEL=(file number, label type, retention periocd)

file number 1 or 2 digit number
label type SL - standard label

NL - no labels
BLP - Bypass label processing
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Retention period Either EXPDT=yyddd where yy and ddd give the year
and day until which the data is to be
protected.

or RETPD=ddd where ddd gives the number of days
for which the data is to bhe protected.

It 1s recommended that whenever possible, standard labels should always be
used. This means that a volume label must be written on the tape (IBM utility
IEHINITT or procedure TAPLAB at the ISR} and thereafter SL is always used in the
LABEL parameter.

Checks made by control program are:

With an NL or SL label type, the system reads the first block on the tape.

If NL was specified and the tape has a volume label, an error condition
results.

If SL was specified and the tape has no volume label, an error comdition
results.

With BLP, the system does not read the first block on the tape and abso-
lutely no checks are made. BLP should be used therefore with great caution
and never when writing unless it is necessary for some reason to write an
unlabelled tape on a tape that had had standard labels.

6.5b AVR and Label Types

AVR stands for Automatic Volume Recognition. With this feature, tape vol-
umes can be mounted before the job which needs them is executed. The control
program reads the label of any tape premounted in this way and stores the volume
number in the memory. When a DD card is read specifying a tape volume, the con-
trol program checks to see if the volume is already mounted by comparing the num-
ber with those in its memory. If the volume is not already mounted, a mount re-
quest message 1s then 1ssued to the operator; otherwise the volume ip used di-
rectly.

Tapes which are premounted but which do not have standard labels are re-
jected. .

BLP is sometimes specified on a DD card for a standard labelled tape in or-
der that the label can' be treated as a data file and printed. If such a tape is
premounted, the AVR feature will mean that the label is read and stored prior to
the start of the job. It is then not accessible as data to a listing program.
In such circumstances, tapes should not be premounted.

6.5¢ File Numbers and Label Types

The file number specified on the DD card gives the data file number. The
control program actually recognizes a tape mark as being the end of file. How-
ever, if a label type SL is specified, then the header, data, and trailer are
treated as one file even though there are actually three tape marks involved.
If NL or BLP is specified, then each file is separated by one tape mark.

i.e., to access the second file of a standard labelled tape one
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would normally specify:
LABEL=(2,5L)
But one could also say

LABEL=(5,BLP)

6.5d Disk

There i3 no guch thing as a file number on disk and all data sets have data
set header labels (the equivalent to standard tape labels). When reading a disk
data set, therefore, no LABEL parameter is given.

When creating a new disk data set, the LABEL .parameter 1s used only to set an
expiration date or retention period, e.g.,

LABEL=EXPDT=70365 or LABEL=RETPD=90
With this expiration date specified, the data set will not be sc¢ratched or

overwritten without special operator action until the 365th day of 1970, or, in
the second example, until 90 days have elapsed.

6.6 UNIT Parameter

Takes the form UNIT = device name, e.g.,

UNIT=DISK
UNIT=TAPE

Each input or output device has a unique 3 hexadecimal digit unit number, e.g.,
280, Each type of I/0 device has a 4 digit generic name, e.g., 2400.
In addition, when an operating system is 'generated', other generic names
can be added to the system but they will vary from installation to installation.
At the ISR, the following devices are currently available:

Device Type Unit Code Device Code Other Names

Card reader 00aA 2501 -

Printer . Q0E 1403 -

Card punch 015 2520 -

Disk 130 3101 DISK, D, PD
131 DISK, D, PD
132 SYSbAa, DISK, D
133 SYSDA, SYSWRK
134 SYSDA, SYSWRK
135 SYSDA, SYSWRK

7-track tape 280 2400,2403 TAPE7, T7
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9-track tape 281 2400,2401 TAPE, T, T800

(800 bpi) 282 2400,2402 TAPE, T, T800
283 2400, 2402 TAPE, T, T800
9-track tape 290 3420 T1600, T16
(800/1600 bpi) 291 3420 T1600, T16

When a UNIT value is being specified on a DD card for a disk or tape, any
of the above names can be used. The card reader, punch and printer must be spec—
ified by the user in a different way which will be covered later.

If the unit code is used, e.g.,

UNIT=281

then that actual unit is assigned.
1f a generic name is used, e.g.,

UNIT=TAPE
then the control program chooses a suitable device from the available cnes with
. that name. Names in fact should always be used rather than specific units since
then it does not matter if one of the units is not functioning at a particular

time.

More Volumes Than Devices — AFF Parameter

If more volumes are needed in a job step than there are devices to
mount them on, but if not all volumes are required at the same time, then a-
request can be made to have more than one volume allocated to the same de—
vice as shown in the example below which requires five tapes.

/f EXEC PGM=X

//DDA DD UNIT=TAPE,DSN=DATL,VOL=SER=90,DISP=0LD

//DDB DD UNIT=TAPE,DSN=DATZ,VOL=SER=91,DISP=0LD

//DDC DD UNIT=TAPE,DSN=DATY,VOL=SER=92,DISP= (NEW,KEEP)
//DDE DD UNIT=AFF=DDA,DSN=DAT3,VOL=SER=93,DISP=0LD
//DDF DD UNIT=AFF=DDB,DSN=DAT4,VOL=SER=94,DISP=0LD

The two files defined by DD cards with ddnames DDE and DDF have been
assigned the same unit as the filegs defined by ddnames DDA and DDB by mak-—
ing use of the AFF (standing for affinity) parameter: UNIT=AFF=DDA says
unit is the same as used for file defined by ddname DDA.

6.7 VOLUME or VOL Parameter

6.7a Function

This parameter specifies the tape/disk serial number{s) for a data set and
also gives information on the type of volume for a disk, e.g.,
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VOL=SER=1000
VOL= (PRIVATE ,RETAIN, SER=D30)
VOL=SER=(1000,1001,1002)

6.7b Tape

The SER subparameter gives the volume serial number of the tape. If a data
set resides on more than one tape, then all serial numbers are given separated
by commas and inside parentheses. )

6.7¢ Disk

If the disk is a public disk normally mounted on the system, then merely
the serial number need be specified as for tape, e.g.,

VOL=SER=ISRA
If a private disk is being used, then two extra positional parameters
should be specified in order to ensure that the disk is released from the system

at the end of the job:

PRIVATE means that the disk is dismounted at
the end of the job step

PRIVATE, RETAIN means that the disk is dismounted at
the end of the job

e.g., VOL={PRIVATE,RETAIN,SER=300)

Note that the positicnal parameters PRIVATE and RETAIN come before the keyword
SER. ‘

6.7d Catalogued Data Sets

If a data set is catalogued, the serial number does not have to be speci-
fied on the DD card. However, if it is catalogued and on a private disk, the
private parameter must still be given, e.g.,

VOL=(PRIVATE,RETAIN)

6.7e If No Serial Number is Specified

Qutput {i.e., DISP=NEW)

Disk: System assigns any available disk which is currently
mounted.

Tape: A request to mount a scratch tape is given to the
operators who will then usually cancel the job.

Input {(i.e., DISP=0LD)

Disk or tape: If the dataset is not catalogued a message
'LEVEL OF INDEX MISSING'
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will be given when the system is allocating devices.
This message means that the catalog was searched in
order to find a serial number, but the data set name
was not found.

6.7f Referring Back

If the same volume is being used in different steps of a job, the serial
number need only be specified once and thereafter can be referred to as follows:

VOL=REF=%*, stepname .ddname

where stepname is the name of the step and ddname the name of the DD card on
which the wolume serial number was given, e.g.,

VOL=REF=%*,G0OA.DICTIN

6.7g Scratch Tapes at the ISR

Four scratch tapes are available at the ISR for within job use and are la-
belled as follows:

SCR1
SCR2 for use on 9-track drives
SCR3
SCR7 } for use on 7-track drives

6.7h Public Disks

If a temporary disk data set is required within a job, no disk serial num-
ber need be specified (the data set name should be ahsent or assigned a temporary
namej.

If it is required to store information for some time on disk, a specific
disk number should be given. At the ISR disks ISRA and ISRB are available for
storing data sets.

6.8 DCB Parameter

6.8a Function

DCB stands for Data Control Block. The parameters provide data character—
istics not given elsewhere, e.g.,

DCB= (RECFM=FB, LRECL=80, BLKSIZE=3520, BUFNO=1)
The Data Control Block is actually an area of core set aside for keeping

information about a data set while a program is running.
It is filled from three different sources in the order:



44

i. Problem program

i1, DD card
iii. Label

6.8b Most Commonly Used Subparameters

RECFM

LRECL

BLKSIZE

BUFNO

DEN

TRTICH

for specifying record format

F Fixed length, unblocked

FB Fixed length, blocked

v Variable length, unblocked
VB Variable length, blocked

U Undefined

for specifying the logical record length
for specifying the blocksize

for specifying the number of input/output buffers to be
used while reading/writing the data

for specifying the density at which data is to be recorded
on tape. Also used when an unlabelled tape of non-standard
density is read.

0 200 bpi
1 556 bpi
2 800 bpi
3 1600 bpi

for specifying non-standard parity and character conver-
sious

E Even parity (odd parity is assumed if this 1is not
given)
T Translate from 8 bic EBCDIC code to 6 bit BCD code.

Used when writing data to 7-track tape but can only
be used for standard alphanumeric and special char-

acters.
ET Both E and T
c Conversion feature, usable with some 7-track tape

drives. When writing, 3 (8 bit) bytes of information
from memory are written into 4 (6 bit) characters

on tape. When reading, 4 characters from tape are
stored in 3 bytes of memory. This feature is nec-
essary when writing binary informatien to 7-track
tapes so as not to lose any informatien,

6.8c When DCB Must Be Specified

Under most circumstances, all DCB information is supplied through the prob-
lem program and the label of a data set.

OQutlined below are some of the circumstances under which one or meore DCB
parameters must be given on the DD card.

(1) When running a program which uses & lot of core, it may be neces-
sary to use '"single buffering' on the data files (the normal de-
fault is two buffers). 1In this case, specify
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(iil)

(iv)
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DCB=BUFNO=1 on the appropriate DD cards.

When reading an unlabelled tape, 1.e., if NL is specified in the
LABEL parameter. The DCB information normally obtained ‘from the
label must be specified on the DD card, i.e., record format, length
and blocksize, e.g.,

DCB=(RECFM=FB,LRECL=120, BLKSIZE=1200)
When reading a "dummy" data set--Io test a setup, it is possible

to define a data set as 'DUMMY'. In this case, since a tape or

digk is not actually read, DCB information normally supplied through
the label must be given. The mandatory parameter is the blocksize,
since the system needs to know this when allocating buffers, e.g.,

DCB=BLKS1ZE=3600
Other circumstances--Unless otherwise specified in the write-up for

a particular program or procedure, DCB information need not normally
be given in any other circumstance.

6.8d Opening Data Files

Before a data set is first read or written it ig first "opened.'" At this
stage the specified number of buffers (default=2) are assigned each with a size
equal to the specified blocksize.

Incompatibilities or missing DCB information result in errors of different

kinds, e.g.
1)
(ii)

(1ii)

(1iv)

»

Blocksize not defined 013 system completion code

Blocksize not a multiple
of the record length for

fixed length records - 013 system completion code

Actual physical block-

size greater than speci-

fied blocksize - 001 system completion code

No record format defined - Default to U and complete physical
block will be read as one logical
record.

6.8e Overriding Information in a Data Set Label

If a

data set was written with one logical record length and it is re-

quired to read it with a different one, then the required record Iength may be
specified on the DD card and the label value overriden. The actual blocksize,
however, must be a multiple of the new record length, e.g.,

If card images with record length of 80 were written to tape and
blocked at 3200, then to treat two card images as one logical
record, LRECL=160 may be specified on the appropriate DD card.
However, if the biocksize was 3600, a 013 completion code would
result since 3600 is not a multiple of 160.
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6.9 Exercises on DD cards for Input Files

Handout 10 gives some exercises in preparation of DD cards to describe in-

put files. Sclutions are:

6.10

6.10a

6.10b

(i) //INDATA DD DISP=(OLD,PASS),DSN=ABCD,
// LABEL=3,UNIT=TAPE,VOL=SER=1000

(ii) //INDATA DD DISP=(OLD,PASS),DSN=DATA.A1234,
/1 UNIT=TAPE,VOL=SER=9999

(iti) //INDATA DD DISP=(OLD,PASS),LABEL=(2,NL),
i/ UNIT=TAPE,VOL=SER=12345

(iv) //INDATA DD DISP=(OLD,PASS),DSN=STUDYCEN

(The file number, unit and volume serilal number are retrieved
from the catalog.)

(v) //INDATA DD DISP=(0LD,PASS),DSN=X400004,
/i UNIT=DISK,VOL=SER=ISRP(O3

(vi) //INDATA DD DISP=(OLD,CATLG),DSN=STUDY6,
/! UNIT=DISK,VOL= (PRIVATE,RETAIN, SER=USER6 )

(vii) //INDATA DD DISP=(OLD,PASS),DSN=STUDY6

SPACE Parameter

Function

To allocate an estimated amount of disk space for a new disk data set.
General form:

SPACE= (unit, (qty,2nd qty,directory),RLSE,CONTIG)

e.g., SPACE= (TRK, (100,10))

Parameters

(i) Unit - CYL Cylinder
TRK Track
1-4 digit number - Blocks

When a blocksize is specified, the system calculates equivalent
tracks taking interblock gaps inteo account.

(i1) . Qty - A number giving the number of units to be allocated.
(1ii)} 2nd Qty

If, while writing the data, it is found that the primary space al-
location specified by the first quantity is insufficient, then the
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second quantity is used to allocate more of the same units. This is
done up to 15 times.

Directory

Only used for partitioned data sets, e.g., program libraries, and
gives the number of directory blocks to be assigned. One directory
block can hold names of five members.

RLSE

This positicnal parameter tells the system to "release'" unused space
at the end of the job step. If this parameter is not used, then all
space originally allocated to the data set by the primary alloca-
tion remains assigned to that data set according to the volume table
of contents even if it is not being used by the data.

CONTIG

Specifies that contiguous units are to be allocated. The system al-
ways assigns contiguous units if it can, even without this parame-—
ter. If used, a job is in danger of being terminated if contiguous
units are not available, i.e., its use is not really recommended.
The time savings gained from reading a sequential file from contig-
uous tracks are minimal.

6.10c Examples

With a blocksize of 3520, two blocks will fit in one track. If a data set
with not more than 100 blocks is to be written, then use

or

SPACE= (3520, (100) ,RLSE)
SPACE=(TRKX, (50),RLSE}

If there may be slightly more than 100 blocks:

SPACE=(3520, (100,10) ,RLSE)

6.10d Errors Encountered

1)

(1)

(i1i)

If a particular disk 1s specified and there is less space available
than specified, the message:

DIRECT ACCESS SPACE NOT AVAILABLE
is given,

Note that this is on the basis of the primary allocation.
Secondary units are not allocated until they are actually required.
If, during the writing of a new data set, a secondary allocation of
space is required and there are physically not enough available

tracks left on the disk, a system completion code D37 results.

If, duriﬁg the writing of a new disk data set, the secondary quanti-
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ty of space is allocated 15 times and more space is still needed,
then a system completion code of B37 results.

(iv) If no SPACE parameter is given for a new disk data set, the message:
'ABSOLUTE TRACKS NOT AVAILABLE'

is given during data set allocation.

6.11 Exercises on DD Cards for Output Files

Handout 11 gives some exercises in the preparation of DD cards for output
files. Solutions are:

(1) //DATAQUT DD DISP=(NEW,CATLG),DSN=CARDATA,
//  LABEL=2,UNIT=TAPE,VOL=SER=900,
/{  DCB=(LRECL=80,BLKSIZE=240,RECFM=FB)

(1i)  //DATAOUT DD DISP=(NEW,PASS),LABEL=(1,NL),
/!  UNIT=TAPE,VOL=SER=90000,
//  DCB=(LRECL=80,BLKSIZE=80,RECFM=F)

{iii) //DATAQUT DD DISP=(NEW,PASS),DSN=RAWSHO,
//  LABEL=8,UNIT=TAPE,VOL=SER=900,
//  DCB=(RECFM=F,BLKSIZE=80)

(Note that for unblocked data, it is not necessary, although
not wrong, to specify a value for LRECL.)

(iv)  //DATAOUT DD DISP=(NEW,KEEP),DSN=X49%999D,
//  LABEL=RETPD=7,SPACE=(800, (500,10),RLSE),
/f  UNIT=DISK,VOL=SER=ISRA,
//  DCB=(RECFM=FB,LRECL=80,BLKS1ZE=800)

) //DATAOUT DD DISP=(NEW,KEEP),DSN=560,
//  SPACE=(7280,¢60,1),RLSE),UNIT=DISK,
//  VOL= (PRIVATE,RETAIN,SER=USER2Q),
//  DCB=(RECFM=FB,LRECL=80, BLKSIZE=7280)

(Note that on a 2314 disk, the most efficient usage of the disk is
to block the data at 7280.)

(vi) a. //DATAQUT DD DISP=(NEW,PASS),DSN=§A,
//  SPACE=(TRK, (70, 5)),UNIT=DISK,
//  DCB=(RECFM=FB,LRECL=80,BLKSIZE=3520)

b. //DATAOUT DD DISP=(NEW,PASS),DSN=§4,
//  UNIT=TAPE,VOL=SER=SCR1,
//  DCB=(RECFM=FB,LRECL=80,BLKSIZE=3600)
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6.12 Which DD Parameters Are Needed When:
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Input (Uncatalogued) Input (Catalogued) Output
Tape Disk Tape Disk Tape Disk Disk
(perma- | (temporary)
nent)
a) for IBM for IBM a) for IBM for IBM As pro- | As pro- | As program
sort/merge port/merge || sort/merge sort/merge [[gram gram writeup
write- write— indicates
up in- up in-
dicates dicates
b) 1if un~- b) if un-
labelled labelled
tape tape
Yes Yes Yes Yes Yes Yes No, unless
file needed
in more than
gne step
Yes Yes Yes Yes Yes Yes No
Yes No No No Yes Yes No
unless file if expirad
1 of labelled tion date
tape required
No Ne No No No Yes Yes
Yes Yes No No Yes Yes Yes
Yes Yes No No Yes Yes No
The above table gives some guide as to when the various DD parameters are
required. More information about these DD parameters and others not discussed

at all in this chapter can be found in [1], (2].
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Chapter VII

SPECIAL DD STATEMENTS

7.1 Specifying the Printer, Card Punch, and Card Reader

If any of these three units is required, the DD card parameters are not of
the same form as has been discussed for tape and disk.

7.la System Qutput

In the 360 operating system, there are different classes of 'system output'
available: c¢lass A, class B, etc. A particular data set may be defined as be-
longing to one of these classes by specifying SYSOUT=letter, e.g.,

SYSOUT=A
or SYSCOUT=B

on the appropriate DD} card.
The operator can speclfy, at any time, to which unit these output classes
are to refer. Normally, however, they are set when the operating system isg
loaded into the computer's memory (i.e., at 'IPL' time} to be the printer and
card punch respectively.
7.1b Examples
To output a data set which is defined by ddname QUTPUT, to the printer:
//OUTPUT DD SYSOUT=A
To output a data set which is defined by ddname DATAQUT, to the punch:
/ /DATAOUT DD SYSQUT=B

Sometimes DCB information is required with such data sets, e.g.,

/ /DATAOUT ) SYSOUT=B, bCB=BLKSIZE=80
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7.1lc Using a Special Print Chain - UCS Parameter

For a special print chain, e.g., for printing upper and lower case letters,
the printer has to have a different set of characters stored in its buffer. This
is done by using a parameter on the DD card, which specifies the type of chain:

/ /OUTPUT DD SYSOUT=4A,UCS= (SN, , VERIFY)

UCS stands for Universal Character Set. There are various codes for the
different sets. The chain normally mounted at the ISR has the code QM.

VERIFY makes the computer wait while the operator verifies that the correct
character set has been loaded.

1f the HASP spooling system is being used in conjunction with 0S, then
special print chains are usually requested in a different way. At the ISR, the
gpecial forms accounting fleld (see page 8) is used instead of the UCS parameter.

7.1d System Input

All JCL sratements are known as 'system input' and must be input via the
device gspecified by the operator when the operating system is loaded into the
computer memory. Other kinds of input may also be entered via the system input
device by specifying a DD card with an * on it, e.g.,

//INPUT DD *

This type of DD card tells the control program that there is an input file
following this card. .

The system input device is normally the card reader although it is possible
for the operator to redefine it as a different device, e.g., a tape unit, at any
time.

7.le Card Input

From what was said in 7.1d, any input data set on cards must be preceded
by a DD card with the appropriate ddname specifying the system input device (the
card reader). In order that the control program may recognize the end of the
card data set and not confuse subsequent JCL statementa as part of the file, the
data set must be followed by a card punched with /* in the firat two columns,
This performs the same function as a tape mark on a tape.

e.g., to input a data set with ddname IN:

/1IN DD *
Card data
/*

7.2 Program Libraries--JOBLIB, STEPLIB

7.2a Function

Program libraries are special partitioned data sets on disk where the data
set name is the library name and the member names within the partitioned data set



33

are the program names. Programs must be stored in program libraries before they
can be accessed.

7.2b Retrieving a Program from a Library

When a program is asked for on an EXEC card, the control program, unless
directed otherwise, looks for the program in the IBM supplied library (5YS1.LINK-
LIB). If the program is not in this library, an 806 system completion code is
given.

7.2c Specifying Special Libraries

If a program is not in the IBM supplied library, the control program must
be told which library it is in.
This is done with one of the special DD cards: JOBLIB or STEPLIB card.

7.2d JOBLIB
B.8:»
//JOBLIB DD DSN=I$RLIB,DISP=OLD
This card is placed immediately after the JOB card in a setup and will

apply to all steps in the job. That is, each program called for in the job will
be searched for in the specified library.

7.2e STEPLIB
e.g.,
//STEPLIB DD DSN=MYLIB, DISP=0LD

This card is placed immediatelj after the EXEC card for one step and ap-
plies only to that step. The step library takes precedence over the job library,
i.e., a program is searched in the STEPLIB and only if not found there will the
JOBLIE also be searched.

7.2f Concatenation

When two data sets are required to be considered as one, that is, on fin-
ishing reading one, one wants to just continue and read the other, they can be
'concatenated'. DD cards for the two data sets are put next to each other, the
second one having the ddname left off; e.g.,

//JOBLIB DD DSN=ISRLIB,DISP=0LD
/e DD DSN=MYLIB,DISP=0LD

In the above example, ISRLIB and MYLIB have been concatenated together and
will be treated as one library.
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7.2g STEPLIB v. JOBLIB

STEPLIBS were a new feature which came with release 18 of the Operating
System. They really make JOBLIBs redundant.

Supposing it is required to execute three programs in one job: IEBGENER
from the IBM library, PF510P from ISRLIB and MINEl from MYLIB.

Using JOBLIB cards:

//Jobname JOB . . .

//JOBLIB DD DSN=ISRLIB,DISP=0LD
l/ Db DSN=MYLIB,DISP=0LD
//STEP1 EXEC PGM=IEBGENER

//STEP2 EXEC PGM=PF510P

//STEP3 EXEC PGM=MINE1

Using STEPLIB cards:

//Jobname" JOB ..
//STEP1 EXEF PGM=IEBGENER

//STEP2 EXEC PGM=PF510P
//STEPLIB DD DSN=ISRLIB,DISP=0LD

-

//STEP3 EXEC PGM=MINE1
//STEPLIB DD DSN=MYLIB,DISP=0LD

The above two examples are equivalent.

7.2h Steplibs and Procedures

Steplib cards (unlike joblib cards) may be part of a catalogued procedure
so that in a large number of cases the user who makes use of procedures need not
be concerned with steplib cards. (See Chapter VIII.)



33

Chapter VIII

CATALOGUED PROCEDURES

8.1 Purpose

Some JCL statements needed to run a particular program are always the same.
To save repunching these cards every time the program is run, a facility exists
where part of the JCL needed for a program is stored in a special library on
disk. This library is called a catalogued procedure library and the members of
this library are individual procedures.

" 8.2 Description

In every catalogued procedure there is at least one EXEC card of the form:
/ / stepname EXEC PGM=program

This is followed by DD cards, usually those that need never conecern the
user but are used by the program for printing or for temporary work data sets,
e.g., a procedure called PROCA might consist of just two statements:

/GO EXEC PGM=PF510P
//SYSPRINT DD SYSOUT=A

When the contrel program reads an EXEC card through the card reader which
contains no PGM keyword, e.g., // EXEC  PROCA, it assumes that PROCA is a
catalogued procedure. Before reading any further cards through the card reader,
it will first search the procedure library on disk for a member called PROCA and
when found, will replace the // EXEC PROCA statement with the two statements
which belong to PROCA.

8.3 Example of Procedure

Handout 13 shows a listing of five members from a catalogued procedure
library with member names SCRAT, COPY, LABPRT, FORTGCL, COSOME.

SCRAT is a procedure to make scratching of unwanted disk data sets easier.
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Ignoring the first statement for the time being, there is then an EXEC card for
program IEHPROGM which is an IBM utility program for scratching, uncatalogulng,
ete, (See [3]}.) The JCL requirements of this program are:

(i A DD card with ddname SYSPRINT specifying the printer

{1i) A DD card with optional ddnames for any disk from which something
is to be scratched

{(iii) A DD card with ddname SYSIN defining the file which contains infor-
mation about what is to be scratched

In the ‘SCRAT procedure, there are DD cards for all the disks that are hor-
mally mounted on the ISR system, so that the user of this procedure need not pro-
vide a DD card for the particular disk in which he is interested unless it is a
private one. The SYSIN DD card specifies a file which actually contains control
cards to scratch all data sets whose explration dates have been reached. That
is, if the procedure SCRAT is used by itself with no alterations by submitting
a job with just the card: ‘

¥ EXEC SCRAT

then all expired data sets from the public disks will be scratched.

8.4 Overriding Cards In a Procedure

If the user requires most of the JCL statements from a procedure but wants
to make slight changes to one or more, he submits 'override' cards in his setup
as well as the EXEC gard.

The override cards must specify the ddname of the DD card to be overridden
together with the stepname in which it appears (it will be shown later that a
procedure can have more than one step in which case one has to distinguish the
step with the override card), e.g., a card in the setup of the form:

//GO.SYSIN DD *

will override information specified for a SYSIN DD card in the step in a procedure
with stepname GO.
If it is required to secratch and uncatalog a data set on disk ISRA with data
set name A, then one must override the SYSIN specification in the procedure with a
DD card which specifies a card file. In the card file, there will be the appropri-
ate control cards for scratching, i.e., the setup will look like this:
// EXEC SCRAT
//GO.SYSIN DD *
SCRATCH DSNAME=A,V0L=2314=1SRA,PURGE
UNCATLG DSNAME=A
/%

NOTE: The PURGE keyword will ensure that scratching takes place even if
the expiration date has not been reached. The format of the control
cards as shown above is described in greater detail in [3].
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8.5 Qutput Example of SCRAT Procedure

Handout 12 shows what appears on the printer when the SCRAT procedure is
used.

Statements which were supplied by the user on cards are printed with a //
in the first two positions.

Statements from the procedure and being used have XX in the first two print
positions.

Statements from the procedure which have been overridden by a user supplied
statement have X/ in the first two positione. (Note user supplied //GO.SYSIN
DD * and overridden X/SYSIN DD.)

8.6 Adding Extra DD Cards to Those in a Procedure

DD cards which are required but whose ddnames do not appear in the proce-
dure may alsc be supplied at run time.

These cards are punched like override cards but must come in the setup
after cards overriding actual DD cards.

Also, 1f more than one DD statement is being overridden, the override cards
must come in the setup in the same order as the DD statements in the procedure.
If these rules are not followed, the DD statements do not get overridden cor-
rectly., This shows up when the job is run since the procedure statements will be
preceded by XX instead of X/.

8.7 Multi Step Procedures

A catalogued procedure may contain JCL for more than one step, i.e., it
may contain more than one EXEC card. Each EXEC card in a procedure specifies a
program name and thus represents one job step. Since an EXEC card supplied by
the user may specify a procedure name this type of EXEC card represents as many
job steps as there are EXEC cards in the procedure.

The procedure FORTGCL, a listing of which is shown on handout
13, is an example of a two step procedure.

The firat atep which has an EXEC card:
/ /FORT EXEC PGM=IEYFORT

is for compiling a program written in the FORTRAN language into machine language,
storing the machine language code in a temporary disk data set &LOADSET.
The second step, which has an EXEC card:

//LKED EXEC PGM=IEWL

is for linking the compiled code from step 1 with already compiled subroutines
from other sources, storing the complete program in another temporary disk data
set &GOSET.

The step names of the two steps are FORT and LKED respectively. .

To override or add DD cards to the first step, the ddnames must be prefixed
by FORT and to the second step by LKED.

An actual setup making use of this procedure might look scmething like
this:
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I/ EXEC FORTGCL

//FORT.SYSIN DD *

FORTRAN statements

[/*

//LKED.SYSLMOD DD DSN=MYLIB(PROGA),DISP=SHR,V0L=SER=ISRBE,UNIT=DISK
//LKED.SYSIN DD * .

Control statements for the linkage editor program

/%
Using the procedure, the only DD cards that need to be provided are:

(i) In the first step a DD card to specify that the
FORTRAN statements to be compiled are on cards.

(11) In the second step, a DD card specifying where the linked, ready
to execute program is to be stored (here in MYLIB) and a DD card
sbecifying that control statements for the linkage editor program
are on cards.

The ddname SYSIN is the one required by program IEYFORT for
specifying the input file.

The ddname SYSLMOD is the one required by program IEWL for
specifying the output file. SYSIN specifies the file containing
the linkage editor control statements.

8.8 Aljiases

Any member of a partitioned data set may have aliases, as well as its ac-
tual name. The alias names appear in the partitioned data set directory and
point to the same place on the disk as the real name. Thus if the alias name is
specified, the same member is found as if the real name was specified.

8.9 Creating a Catalogued Procedure

Suppose that a particular sequence of steps:

Copying cards to tape (program IEBGENER)
Sorting them (program IERRCO00}
Checking for duplicate/bad/missing decks (program ZMERCH)

is often required.

This process can be represented diagramatically in the form of a 'system
flowchart' using the following symbols:

(O

Tape Card Printed Qutput Disk Processing
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SYSNTL SYSPRINT

—P> IEBGENER —>

Card data Qutput

Hessages

Step 1

Sort fields
specification

Message
from Sort
program

—Pp 1ERRCEO0 | —— P

Step 2

Sorted data

v

LSYSIN FT06FO01]
Correct data
specifica- _b ZMERCH 4’ Erxor Step 3
tions . reports

Assuming that the output from the sort program is not required and can be
merely temporarily stored on disk, the only things that can change from run to
run in this series of steps are the input data; the data set name, file number
and tape number on which the input data 18 to be written; the sort fields specifi-
cation; the correct deck specifications; the data set name, file number and tape
number on which the good cases are to be written after checking the decks.

A catalogued procedure can be constructed containing all necessary JCL
statements and information except the items mentioned above.

The ddnames for the various files are shown on the chart. Handout 13 shows
what the procedure (named COSOME) might look like.

The three steps have been given stepnames GOA, GOB, GOC. In order to use
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the procedure, one first needs an EXEC card to call the procedure.

Then one needs to supply a tape number and data set name for the ocutput and
a DD card defining the card reader as the input device for step A; a DD card de-
fining the card reader for step B; and a DD card specifying the tape number and
data set name for the output, and specifying the card reader for input of the
deck specifications for step C, e.g.,

!/ EXEC COSOME
//GOA.SYSUT2 DD VOL=SER=9000,DSN=CUDATAL
//GOA.SYSUT1 DD *
card data
/%
//GOB.SYSIN DD =
sort fields contrel statement
/*
//GOC.DATAOUT DD VOL=SER=9001,DSN=CUDATA2
//GOC.SYSIN DD *
contral cards

[*

8.10 Symbolic Parameters in Catalogued Procedures

8.10a Function

Parameters on JCL statements can be given symbolic names in catalogued
procedures and resolved when the procedure is called for by setting the symbolic
name equal to a real value on the EXEC card calling for the procedure. Symbelic
names are indicated by a name preceded by an &, e.g., if a DD card in a procedure
had as one of its parameters:

----DSN=&NAME-——-

where & indicates a symbolic name which here is NAME; then this could be set
equal to the correct dataset name when the procedure is called for as follows:

I/ EXEC procedure name,NAME=dataset name

8.10b Example

A program to print tape labels called LABPRT exists in the library OSIRPGM.
If there were no catalogued procedure set up for this program, the JCL the
user would have to supply would be as follows:

//Go EXEC PGM=LABPRT

//STEPLIB DD DSN=QSIRPGM,DISP=SHR

//FTO6F00L DD SYSOUT=4A

//FTO8F001 DD UNIT=TAPE,DISP=(0LD,PASS),

// LABEL=(file no,BLP,,IN),VOL=SER=tape number

LV - FL I L

where the appropriate file number and tape number would be punched on card 5.
Supposing a procedure called LABPRT existed in the catalogued procedure
library which contained the statements which never changed, i1.e., 1-3.
Then to execute the program, the user would have to punch two cards only:

/H EXEC LABPRT
//GO.FTOSFO0L DD UNIT=TAPE,DISP={OLD,PASS),
I/l LABEL=(file no,BLP,,IN),VOL=SER=tape number

When the control program reads the EXEC card it will substitute for cthis
all the JCL statements corresponding to the procedure (as stated, cards 1-3
above). It will then add to these the DD card //GO.FTO8F00l... as supplied by
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the user specifying the appropriate file and tape numbers.
Supposing a fourth card exists in the procedure:

4. [/FTOBFOOL DD  UNIT=TAPE,DISP=(OLD,PASS)

Then the user only has to supply an EXEC card together with an override DD
card for //FTOBF001l giving the LABEL and VOL parameters. Any parameter on a DD
card not specifi¢ally overridden remains as it exists in the procedure, i.e.,

/! EXEC LABPRT
//GO.FTO8P001 DD LABEL=(file no,BLP,,IN),VOL=SER=tape number

The only things that vary from rum to run are the file number and tape num-
ber. Supposing these are assigned symbolic names of FILE and TAPE respectively.
Now a fifth card may be introduced inte the procedure:

5. // LABEL= (§FILE,BLP, ,IN),VOL=SER=4TAPE

which will be a continuation for the fourth card.
A1l the user now needs to punch to print, for example, file 1 of tape S000
is:

!/ EXEC LABPRT, TAPE=9000,FILE=]l
The actual values for the symbolic parameters are substituted in the appro-
priate places in card 5 in the procedure.

A listing of the procedure LABPRT with all the above features is given in
handout 13.

8.10c Default Symbolic Name Values

A further gimplification in the user setup may be made by setting the most
commonly used value of a symbolic name to a default value. This is done by means
of a 'PROC' statement which can optionally appear as the first statement (i.e.,
before the EXEC card) in a catalogued procedure, e.g.,

/7 PROC FILE=1
This statement sets a default value of 1 for the aymbolic name FILE. That
ig, if the user does not punch a value for the symbolic name FILE on his EXEC

card, then the control program will use the value given on the PROC statpment in
the catalogued preocedure.

8.10d Program Library Names in the OSIRIS Catalogued Proceduxe Used at the ISR

The STEPLIB card in the OSIRLS procedure at the ISR specifies. four differ-
ent program libraries, each with a different symbolic name:

//STEPLIB DD DSN=&LIB,DISP=SHR

! DD  DSN=&LIBl,DISP=SHR
// DD DSN=&LIB2,DISP=SHR
// DD DSN=&LIB3,DISP=SHR

In addition, on the PROC statement, default data set names are supplied
for the four libraries:

/i PROC LIB=0SIRPGM,LIBL=SRCLIB,LIB2=CPSLIB,LIB3=L1SRLIB



62

If none of the LIB symbolic names (LIB, LIB1, LIB2, LIB3) are given an ac-
tual value on the EXEC card when the procedure is used, then the control program
wlll substitute the value set in the PROC statement, i.e., the actual STEPLIB
statement used will be:

{/STEPLIB DD DSN=OSIRPGM,DISP=SHR

Iy DD  DSN=SRCLIB,DISP=SHR
!/ DD  DSN=CPSLIB,DISP=SHR
/f DD  DSN=ISRLIB,DISP=SHR

If it is required to use a program out of a different library, e.g., MYLIB,
then this library must be specified on the EXEC card. However, if the OSIRIS
monitor is belng used to load the program, then the library OSIRPGM which con-
tains the monitor program (ISRSYS) is still required. One of the symbolic names
LIBl, LIB2 or LIB3 should be used, e.g.,

/i EXEC 0SIRIS,LIB1=MYLIB

The control program searches down the set of concatenated libraries until
it finds the program it requires. If the same program name exists in OSIRPGM
and MYLIB, then the one from OSIRPGM will be used. If one particularly wants the
one from MYLIB but still requires the monitor program, then the EXEC should be
punched:

!/ EXEC OSIRIS,LIB=MYLIB,LIBI1=0SIRPGM
Note that if more than one symbolic name is being given a value on the
EXEC card, the order is immaterial. The last EXEC card could equally well be
punched:

- /! EXEC OSIRIS,LIB1=0SIRPGM,LIB=MYLIB
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Chapter IX

ALLOCATION, DEALLOCATION, AND COMMON ERRORS

9.1 05 Job Scheduler

This is the IBM supplied software which checks JCL, allocates units and
gets required problem programs into the computer memory. It is divided into
three main parts:

(i) Reader interpreter which reads JCL statements and other cards for a
job from the reader and from catalogued procedures; performs syntax
checks and writes out into a system job queue on disk. Continues
reading JCL cards until a new JOB card is encountered, i.e., more
than one step’s worth of JCL may be read and checked at one time.

(ii) Initiator which allocates devices for one job step and gets the re-
guired problem program into the computer memory.

(1ii) Terminator which deallocates all devices; prints out accounting in—
formation.

This process is shown in very rough outline in the following chart:
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FLOW OF JOBS THROUGH THE COMPUTER

Catalogued
Procedure
Library
Job Control System Job
Reader/ Y
Language —,—’ Queue (SYSL.
(JCL) 4 Interpreter SYSJOBQE)
-y
Problem
Initiater __‘_—— Program
Library
Problem _—_’
Program Results (
Accounting
Terminator Information

9.2 Allocation Messages

Allocation messages are printed on the ocutput immediately below the list-

ing of the JCL.

They show which physical device has been allocated to which data

set. Each device has a three digit code. For example, at the ISR, these are:

130-135
280
281-283
290-291
00A
015
O0E
O1F

6 disk units

7-track tape drive

9-track tape drives (800 bpi}
9-track tape drives (800/1600 bpil)
card reader

card punch

printer

consol/typewriter

The allocation messages (indicated by the code IEF2371) give one of the
above device codes together with the ddname of the DD card defining the relevant
data set. Thus, in handout 14A, it can be seen that unit 130 has been allocated
for five data sets defined by DD cards with ddnames FT47F001, FT48F001, FTO1lFO0O01,
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FT50F001, and DICTIN. Unit 281 (a tape drive) has been allocated for data set de-
fined by the DATAIN DD card,

5.3 Deallocation Messages

Deallocation messages, indicated by the code IEF2851, are printed at the
end of the output from each step giving the current status of all data sects used
in that step., At the end of the job, deallocation messages are given for any data
gsets that were 'passed' in the iundividual steps. If the computer is being run
with the HASP system, all allocation and deallocation messages for all the steps
in the job are printed together before the output from the application programs
being used.

Each deallocation message occupies two lines. The first line gives the
data set name together with its status. The disposition is derived from the se-
cond DISP parameter on the appropriate DD card, e.g., if (NEW,DELETE) had been
specified, then the status would be given as 'DELETED' at deallocation time. If
the action specified in the DISP parameter is not possible for some reason, e.g.,
DELETE requested for a data set whose expiration date has not expired, the de-
allocation message indicates this, e.g., in the handout 14B, a message NQOT DE-
LETED 8 is output for data set ISRDICT meaning that the system tried to delete
ISRDICT as requested on the DISP parameter but was unable to do sc as the expir-
ation date had not been reached.

NOT CATLGD 2 means that a request was made to catalog the data set but
there was already an entry in the catalog for it. The various different codes
are given in [S].

The second line of the deallocation message gives the volume serial number
of the volume containing the data set. 1If this is irrelevant, e.g., for the
printer, it 1s left blank.

Looking at handout 14B again, it can be seen that a data set with name
X48070.NEWS on volume ISRESS5 was kept, whereas a temporary data set on velume
ISRES4 was deleted.

After the status of each data set has been given, messages indicated by the
code IEF280E which relate to the status of devices are issued. 1In particular, if
a device has been unloaded a messapge, IEF280E K (standing for keep) with the unit
number and volume numbexr of the volume on that unit, is issued. On a tape this
means that the tape has rewound and unloaded itself. If it is to be used again
it has to be physically remounted by the operator. This type of message is usu-
ally issued 1if a data set on tape has a KEEP disposition on its DD card.

9.4 Types of Errors

More details on errors and error codes can be found in [5].

System errors reported by the IBM/360 computer fall into three major cate—
gories: (i) JCL errors, (ii) Completion codes, (iil) Errors detected during the
execution of application programs written in higher level languages such as
FORTRAN or COBOL. Application programs themselves also issue error messages but
these are the concern of the program, not the operating system.
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9.5 JCL Errors

9.5a

9.5b

The majority of JCL errors are self explanatory. They occur at two stages:
syntax errors detected while checking JCL, and errors occurring during the alloca-
tion or deallocation of devices to data sets.

Syntax Errors

When these are detected a message starting with an error code of the form
IEFnonn is printed on the line immediately below the offending statement.
The following points should be noted:

(1)

(1)

(iii)

(iv}

(v)

Blanks should only appear on either side of an operator (i.e., JOB,
EXEC,DD} or at the beginning of a continuation card. Blanks any-
where else are errors. Blanks actually act as delimiters between
the four main fields on a JCL card:

name operator parameter comments

Therefore, if a blank appears in the middle of the parameters, every-
thing following the blank will be treated as a comment.

The first two or three print positions of the listing of JCL state-
ments on the output are one of the following:

// indicating a statement supplied by the user

X/ indicating a DD statement from a catalogued procedure
which is being overridden by a user supplied statement

X indicating a statement from a procedure not being over-
ridden by the user

Rk k indicating a comment card (starting with //#*) supplied
by the user

[1* indicating comments generated by having a blank after
a parameter of a DD card, and continuing on subsequent
/! type cards

Once a JCL syntax error is encountered no other steps in the job are
processed. However, all the JCL is checked.

If continuation cards are being used for DD statements, make sure
there is a comma after the last item before column 71 of the pre-
ceding card. If the comma is missing, the continuation card is
treated as a new JCL statement but since it contalns no operator,
the message 'UNIDENTIFIED OPERATION FIELD' is given.

Do not continue punching after column 71 of any card.

Allocation/Deallocation Errors

Even if the JCL is syntactically correct (i.e., parameters spelled right,
etc.) some of the requisite parameters may be found to be missing when devices
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are actually allocated to data sets.

{i) A data set being written to disk must have a space allocation. A
DD card defining a data set with DISP=NEW and UNIT=DISK but with no
SPACE parameters results at allocation time in the message: 'ABSO-
LUTE TRACKS NOT AVAILABLE.'

(i1) A new data set may not be defined on a disk which already contains
one of the same name. The message 'DUPLICATE NAME ON VOLUME' re-
sults.

This sometimes happens when a job creating a disk data set
terminated abnormally, and the job is being rerun.

(iii) If & volume serial number is not given for an old data set, the cat-
alog is searched for that name. If the name is not found in the.
catalog, the message '"LEVEL OF INDEX MISSING' results.

(iv) '"INSUFFICIENT DISK SPACE' means more disk space has been asked for
on a particular disk than is available. Either specify a different
disk, or if possible, reduce the space allocation.

(v) NOT CATLGD n where n is a number. Occurs at deallocation time when
& data set is not catalogued even though its DISP parameter speci-
fied CATLG. In particular, NOT CATLGD 2 means that there was al-
ready an entry in the catalog for the data set.

{vi) NOT DELETED n occurs at deallocation time if a data set which accord-
ing to its DISP parameters should have been deleted was not for some
reason, e.g., .Lf the expiration date had not been reached; or if the
data set was never actually used and there was therefore nothing to
delete.

{(vii) DELETED at deallocation time means deleted. If this was not in-

tended, beware-—the DISP parameter was probably specified incor-
rectly.

9.6 Completion Codes

If a job step terminates abnormally then a completion code appears at the
end of the device allocation messages as shown in handout 3b. If the HASP spool-
ing system is being used, the completion code also appears in the HASP log at the
start of the output. The abnormal termination megsage takes the form:

COMPLETION CODE SYSTEM..... . USER..... .

9.6a2 System Completion Codes

These are given by IBM software and can be user, program or 08 faults.
Some of the most common ones are listed below:

001 Input/output error. a) In the case of tapes, there
could be a scratch or other physical fault on the tape
or else the density specification is incorrect.
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0C2,0C1

0C4,0C5,0C6

013

137

213

222
237
322

613

80A

813

B37

D37

b) Block or logical record lengths are incompatible.
c) A hardware errcor and the computer room should be
notified. d) Reading and writing into the same data
set simultaneously. '

If 5000 or 50 appears as the contents of register 15,
then there is a DD card missing, or an incorrect DD
name in the setup.

Probably stray programming errors., Get advice from a
programmer., '

No DCB information given when needed, or DCB on DD
card incompatible with that in the standard label.

Something wrong at the end of a magnetic tape (com-
puter wag unable to process trailer label). Rerun job
which created the file in question.

A disk data set with DISP=0LD and specifiec volume ser-
ial number does not exist on the named disk pack.

The operator cancelled the job for some reason.
&s for 137.
CPU time limit on job card exceeded.

Magnetic tape volume or header label problem. Could
be trying to access a file not on the tape. Get a
liacing of the trailer label of the preceding file and
the header label of the unaccessible file. Remember
that there are actually three files for every data
file on a standard labelled tape--ome for the header
label, cone for the actual data and one for the trailer
label. If the 613 error occurred while trying to ac-
cess the third data file on a tape, then a listing of '
the 6th and 7th files (trailer label of 2nd data file,
header label of 3rd) should be requested.

Lt may be necessary to relabel the tape and recreate
the files.

Run out of core space. Try setting DCB=(BUFNO=1) on
DD cards.

No DSNAME specified for a data set or else the DSNAME
deoes not agree with that in the label on the tape.

Not enough physical space on the disk to allocate fur-
ther extents for a new daca set. Either allocate more
space in the primary allocation {this makes sure that
thg data set is allocated initially to a disk with
plenty of space) or specify a different disk pack.

Not enough space allocated for a new disk data set.
Increase space allocation on DD card and rerun job.
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E37 No meore room for ancther member in a partitioned data
get. (The data set should be compressed, or copied
somewhere and space reallocated.)

9.6b Uger Completion Codes

These are given by the program being executed and should be in the program
documentation.

9.7 Errors Generated by Fortran Written Programs

IHC2151 Reading non-numeric characters when numeric are ex-
pected.

IHC2171 Reached the end of data when not expecting it. Do you
have all the requisite control cards, and end of data
cards?

IHC2181 Sometimes an 1/0 error which disappears when you re-

run, Otherwise, see a programmer.

IHC219]1 Missing DD card or incorrect ddname on a DD card.
IHCZ301 Fortran source program error. See a programmer.
IHC2101 Usually indicates an attempt to divide by zero. Pro-—

gram continues to execute but results will be of
doubtful wvalidity. Usually indicates a data error.

IHC2511 Trying to take square root of a negative number.
Check data.
IHC253I Trying to take log of a negative number. Check data.

In the ISR'a O0SIRIS programs, most reading and writing of data and control
cards is not performed with Fortran instructions. Matrices are however usuazlly
read in Fortran. The errors LHC2151 and IHC2171 are nearly always caused by er-
rors in matrix input.

9.8 Explanation of JCL Errors om Handout 15

//DD01 UNIT parameter missing. A message 'UNIT SPECIFIES IN-
CORRECT NAME' will be given at allocation time.

//DD02 If B was catalogued, the volume serial number would be
retrieved from the catalog and this would be OK;
otherwise, 'LEVEL OF INDEX MISSING' would be gotten at

~allocation time.

//DD03 dsname has 9 characters (8 is maximum between periods).
/ /DDO4 The first field of a LABEL parameter ig the file num-

ber which must be numeric. This should have read
LABEL=(,NL)
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//DDOS

//DDO6

//DDO7

/ /DDO8

//DD09

//DD10

//DD11

//DD12

//DD13

//DD14

//DD15

Assumes D to be catalogued. However, since the block-
slze is not a multiple of the record length, a system
completion code of 013 will probably be given when the
data set is first used.

No disposition is given so the default of (NEW,DELETE)
will be taken. However, with a NEW disk data set, a
SPACE parameter must appear. A 'ABSOLUTE TRACKS NOT
AVAILABLE' message will appear on allocation.

(PRIVATE,RETAIN, 1g belng used as the serial number of
the disk. The volume parameter should have been:
VOL=(PRIVATE,RETAIN,SER=D12).

If a scratch tape is being used to store a temporary
file, this is OK (a temporary data set name will be
allocated by the system for the duration of the step).

80,RECFM=F,LRECL=80, is all being taken as the BLKSIZE
value. Parentheses are required if there is more than
one sub-parameter, i.e., DCB=(BLKSIZE=80,RECFM=F,
LRECL=80).

Punching has continued beyond column 71. Note also
that everything on the next card, which was meant to
be a continuation card, is being treated as comments
(//* in first three positions).

Space can be allocated in units of CYL, TRK or else a
numeric blocksize. Because the unit specified TRACK
is more than three characters, the control program as-
sumes it to be a numeric blocksize and then discovers
that it is alphabetic.

No DSNAME specified. Since the disposition is OLD and
the LABEL specification implies a standard labelled
tape, when the data set is first used a completion
code of 813 will regult indicating that the temporary
data set name assigned for the step is not the same

as the data set name in the label of the file.

UMIT instead of UNIT specified.

No JOB, EXEC, or DD, i.e., no recognizable operation
field.

Will result in 'UNIT SPECIFIES INCORRECT DEVICE' at
allocation time since DISC is not a valid unit speci-
fication.
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9.9 Explanation of Allocation Errors Caused by JCL Errors on Handout 16

9.%9a Job F001794 (EXEC card error)

By using the // EXEC procedure name form of the execute card, the system
expects to find the specified name in the procedure library. The message IEF612I
indicates that the procedure DEBE is not in the procedure library (DEBE is actu-
ally a program at the ISR, not a procedure) and the EXEC card should have been:

/f EXEC PGM=DEBE

9.9b Job F001797 (Data set allocation error)

No space was specified on the DD card for a new disk data set., Hence the
message IEF256I,

9.9¢c Job F601798 {Allocation error)

The data set X48070JR already exists on disk ISRES5 and therefore cannot be
created again as a new data set; hence message IEF253I. (SYSUT2 was given an
alternative user name of DATAOUT through the DD card //SYSUT2 DD DDNAME=DATA-
OUT but the system still thinks of it as SYSUTZ).

9.9d Job F001799

The volume serial number ISRDOl is spelled with a letter O instead of a
zero. The operator had to cancel the job since there was no disk with the speci-
fied serial in the computer room.
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/1%
//* EXAMPLES OF BAD JOB CARDS  HANDOUT 1

11*
//M016060  JOB  (,

// 430000, 1234),BROWN
/ /MOL6061 JOB {,

') 498980) ,WILSON ,MGSLEVEL=(0,0)
// JOB (499999} ,SMITH
//M016063 JOB '

/! {499990,0E0,1,6) , HEATH
//M016064 JOB (,

// 423450 ,MAULDING

/ /MO16065 (s

/! 412345,ABCD, ,2) ,POWELL,CLASS=Z
/ /M016066 (,

¥ 470000,1234.ABCD), EDEN

saTdwexy pied gor
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//MO16060  JOB (¢
/f £30000, 1234),BROWN

kkk

%% EXAMPLES OF BAD JOB CARDS

ke

IEF621I EXPECTED CONTINUATION NOT RECEIVED
IEF6071 JOB HAS NO STEPS

IEF2721 - STEF WAS NOT EXECUTED.

//M016061 JOB (s

/ 498980) ,WILSON,MGSLEVEL=(0,0)

IEF6301 UNIDENTIFIED KEYWORD ON THE JOB STATEMENT
IEF6071 JOB HAS NO STEPS

IEF2721 - STEP WAS NOT EXEUCTED.

!/ JOR (999,499999) ,SMITH
IEF635I JOBNAME MISSING ON THE JOB STATEMENT
IEF607I JOB HAS NO STEPS

IEF272I - STEP WAS NOT EXECUTED.

//M016063 JOB (,
/! (499990,0E0, 1, 6) , HEATH

IEF6221 UNBALANCED PARENTHESIS ON THE JOB STATEMENT

IEF607I JOB HAS NO STEPS

IEF2721 - STEP WAS NOT EXECUTED.

T anopuey Woxj spie) gor 2yl Burep woiy anding zaindmoy)
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/ /M016064 JOB {008,

/ 423450, MAUDLING

TEF6221 UNBALANCED PARENTHESIS ON THE JOB STATEMENT
TEF607I JOB HAS NO STEPS

IEF2721 - STEP WAS NOT EXECUTED.

//M0L6065.  JOB (008,

/! 412345, ABCD, ,2) ,POWELL ,CLASS=2
IEF6391 INVALID CLASS DESIGNATION 2
IEF607I JOB HAS NO STEPS

IEF2721 - STEP WAS NOT EXECUTED.

/ /M016066 JOB (008,

/ 470000,1234.ABCD) ,EDEN

IEF6241 INCORRECT USE OF PERICD ON THE JOB STATEMENT
IEF6071 JOB HAS NO STEPS

IEF2721 - STEP WAS NOT EXECUTED.

(z =23ed)

Z Inopuzy
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$ 17.44,15 JOB 216
*17.44.48 JOB 216
*17.47.27 JOB 216
*17.47.35 JOB 216
*17.47.38 JOB 216

$ 17.47.41 JOB 216

5 CDS RD

HASP SYSTEM LOG

-~ M008550 -~ BEGINNING EXEC - PART 1 - CLASS C
IEF233A M 282,5CR1 , ,M0D08550,G0

IEC1491 813-04,M008550,G0,SYSUT1,282,3CR1 » ABCD
IEF4501 M008550 .GO ABEND 5813
IEF280E K 282,S5CR1 ,M008550,G0

END EXECUTION.

28 LINES 0 CDS PUN 55 DA 1 MNTS

< MOUNT >

60D

TIME=17.47.35

.05M CPU

COST:

OK CORE

$2.16

uoTjRuUTWIS] Temiouqy up woly Inding 307 gsvh
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/ /M008550 JOB (s

f 468363,562,,2), RATTENBURY, CLASS=C

// EXEC CoPY

//DATAIN DD DSN=ABCD,VOL=SER=SCR1,UNIT=TAPE,DISP=(0OLD,PASS)
//DATAOUT DD S$YSOUT=A,DCB=(BLKSIZE=80, LRECL=80,RECFM=F)
IEF2361 ALLOC. FOR M0O08550 GO

IEF2371 OE3 ALLOCATED TO SYSPRINT

IEF2371 282 ALLOCATED TO SYSUTL

IEF2371 OE4 ALLOCATED TO SYSUTZ

IEC149I 813-04,M008550,G0,8YSUT1,282,SGR1 ,ABCD
COMPLETION CODE — SYSTEM=813 USER=0000

IEF2851 ABCD PASSED

IEF2851 VOL SER NOS= SCR1 .

IEF3731 STEP /GO / START 73260.1744

IEF3741 STEP /GO / STQP 73260.1747 CPU OMIN (3.208EC MAIN 24K LCS OK
IEF2851 ABCD KEFT

IEF2851 VOL SER NOS= SCR1 .

IEF2B0E K 282,SCR1 ,M008550,G0

IEF375I  JOB /MOD8550 / START 73260.1744

IEF3761  JOB /MQQ8550 / STOP 73260.1747 CPU COMIN 03.20SEC

UOTIBUTWIS] [edlouqy uw ¥ apo) uolleTdwo) walsig

q¢ Inopuey
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/% JCL CLASS

/i* THE EXECUTE CARD

/1%

//STEP1 EXEC PGM=IEFBR14

//STEP2 EXEC PAOLS

//STEP3 EXEC  PA020,COND=EVEN

/ /STEP4 EXEC P(210,COND=ONLY
//STEP5 EXEC PGM=PC200P , PARM="000001"
//STEP6 EXEC PGM=SCORT,PARAM="YES'
/7123 EXEC PGM=A

//A12345678 EXEC PGM=B

/ EXEC PGN=XYZ

f{  EXEC  PGM=1

/[STER7 EXEC . PROGRAM=IEBPTPCH
//STEP8 EXEC SORTDISKC

//STEPA EXEC PAOO8,COND=EVEM
//STEPB EXEC PGM=IEBGENER, COND=EVEN
//STEPC EXEC PGM=IEFBR14 ,COND=CNLY
//STEPD EXEC CARDSORT

//STEPE EXEC PGM=PHA, COMD=EVEN
//STEPF EXEC PA0QO2, TAPE=99999

L =B - IR s R O L VU

[ T R i i
W O~ > b B L R = O

soTdmexy paed JONYH
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//EQ32864 JOB (oos,
!/ 480700, SCR1) , RATTENBURY
//STEP1 EXEC PGM=IEFBR14

IEF2721 - STEP WAS NOT EXECUTED.

//STEPS EXEC PGM=PC200P ,PARM=""000001"'
IEF6291 INCORRECT USE OF APOSTROPHE IN THE PARM FIELD
IEF2721 - STEP WAS NOT EXECUTED.

//STEP6 EXEC PGM=SORT,PARAM='YES'
IEF6301 UNIDENTIFIED KEYWORD IN THE PGM FIELD
IEF2721 - STEP WAS NOT EXECUTED.

/7123 EXEC PGCM=4A
IEF6471 NON-ALPHABETIC FIRST CHARACTER OF NAME ON THE EXEC STATEMENT
IEF2721 - STEP WAS NOT EXECUTED,

//A12345678 EXEC PGM=B
IEF6421 EXCESSIVE PARAMETER LENGTH ON THE EXEC STATEMENT
IEF2721 - STEP WAS NOT EXECUTED.

/! EXEC  PGN=XYZ
IEF630I EXCESSIVE PARAMETER LENGTH ON THE EXEC STATEMENT
1EF2721 - STEP WAS NOT EXECUTED.

// EXEC PGM=1
IEF6471 NON-ALPHABETIC FIRST CHARACTER OF NAME IN THE PGM FIELD
IEF2721 - STEP WAS NOT EXECUTED.

%# INOpupy wWoIJ SPIBD 2INVIXY ayl Buisn moaF Indang z93Indwon
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//STEP? EXEC PROGRAM=IEEPTPCH
IEF6301 UNIDENTIFIED KEYWORD ON THE EXEC STATEMENT
IEF272I - STEP WAS NOT EXECUTED.

/ /STEPS EXEC SORTDISKC
IEF6421 EXCESSIVE PARAMETER LENGTH ON THE EXEC STATEMENT
IEF2721I - STEP WAS NOT EXECUTED.

//STEPB EXEC PGM=IEBGENER, COND=EVEN
IEF6211 EXPECTED CONTINUATION NOT RECEIVED
IEF272I - STEP WAS NOT EXECUTED.

//STEPC EXEC PGM=IEFBR14 >COND=0ONLY
IEF2721 - STEP WAS NOT EXECUTED.

//STEPD EXEC CARDSORT
IEF6121 PROCEDURE NOT FOUND
IEF2721 - STEP WAS NOT EXECUTED.

/ /STEPE EXEC PGM=PHA , COMD=EVEN
IEF6301 UNIDENTIFIED KEYWORD IN THE PGM FIELD
IEF272T - STEP WAS NQT EXECUTED.

(z a?ed)

¢ Inopuey
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Handout 6

Standard Labelled Tape Description

a) Structure of Standard Labelled Tape

Header
Label

Trailer
Label

Volume Label

(Header 1 for file 1 )

(Header 2 for file 1 )
Tape Mark
Data for file 1
Tape Mark
(Trailer 1 for file 1)
(Trailer 2 for file 1)

St Yo St

Tape Mark }
Header 1 for file 2 )
Header 2 for file 2 )
Tape Mark }
Data for file 2 )
Tape Mark )

Trailer 1 for file 2).

Trailer 2 for file 2)
Tape Mark )

Header 1 for file 3
1
1
L}
1
Trailer 1 for file N
Trailer 2 for file N

Tape Mark
Tape Mark

File 1

File 2

85
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b. Contents of labels

Handout 6

(page 2)

The volume label, which must be written on a tape before it can be used as
a labelled tape (use procedure PAQODLl) is an 80 character block containing
the volume serial number of the tape.

Header 1 and Trailer 1 for each file are 80 character blocks containing the

following information:

Character 1-4

5-21
22-27
28-31

32-35
36-39
42-47
48-53
55-60

Header 2 and Trailer 2 for
following information:
Character 1-4

. 5

6-10

11-15
16
17

18-25
26
27-34
37

HDR1 {for header)
EOF1 (for trailer)

Data set name of file

Volume serial number of tape

Volume sequence number giving the number of this
volume relative to the one on which the data set
begins

File number

Generation number of file

Creation date of file (YYDDD)

Expiration date of file (YYDDD)

Trailer only - gives a count of the number of
physical blocks in the file

each file are 80 character blocks containing the

HDR2 (for header)

EQF2 (for trailer)

Record format

F = fixed

V = variable

U undefined .

Block length (or maximum block length for V and U
type records)

Record length (0 for U type records)

Tape density = 2 for 800 bpi

1 if this is not the first volume of the data set,
0 otherwise

Job name of job creating the data set

Slash (/)

Stepname of step creating the data set

Blank records de not contain printer control characters
characters

A records contain ASA control characters

M records contain machine control characters

Each file of a standard labelled tape actually consists of three files--the

"header label, the data and the traller label, but they are processed as one file
when the Bpecification SL-is given in the LABEL parameter cn & DD card.



X46206.81A5100L
X46296.BT1AS130C
X46206,RTAS13DA
NATA.FD3S
X453948G.FTL
X46206.FDLTOC
X&b6206, SKODNDC
X45758,LART63
OSIRIS2
JSIRISUB
44206, B1AS1NDA
X49513DR
X4R062.01CT
X46204,DEPRDC
X46236 MNANL
L46206.DEPRDA
X46206.ERS1DC
X46206,ERS1DA
X46206,FDL7DT
X&BD42,DATA
X44206,.5K2E10C
X46206,SK2E1DA
X46206,.MN30T
X48070.01C4
XT250,PARTY
X484636CL
X46206,.FNSDT
X580T0.DAT4
X4B026,TESTLIS

SYSTEMS SUPPORT UTILITIES---[EHLISY

CONTENTS DF VTOC ON VDL ISRDOL

DATA SET NAME

CREATED
30170
32770
3277)
32472
13273
323710
277D
29973
13170
13170
30170
31E72
dz2ovo
31072
32070
31070
31373
31370
32370
32070
32170
32173
32070
32470
1347
19772
32470
32472
18372

PURGE

33570
35070
35070
33570
16599
33510
13570
35570
33399
33399
33asto
33399
33070
33570
33570
33570
33570
33570
33570
33070
33070
3370
33570
13870
35070
36599
13570
33870
30097

FILE TYPE
SEQUENTEAL
SEQUENT 1AL
NOT DEFINED
SEQUENTIAL
PARTI{TIONED
SEQUENT [AL
SEQUENTTIAL
SEQUENTTAL
PARTITIDNED
PART{TIONED
SEQUENT 1AL
PARTITIONED
SEQUENTIAL
SEQUENT AL
SEQUENTIAL
SEQUENTTAL
SEQUENTI1AL
SEQUENT 1AL
SEQUENT AL
SEQUENTTAL
SEQUENTILAL.
SEQUENTIAL
SEQUENTIAL
NOT DEFINED
INDEXED SEOQ
PARTITIONED
SEQUENTEAL
SEQUENTIAL
INDEXED SEQ

THERE ARE 0113 EMPTY CYLINDERS PLUS Olot EMPTY TRACKS ON THIS VOLUME
THERE ARE 0160 BLANK DBSCARS IN THE ¥TOC ON THIS VOLUME

EXTENTS
00004
00903
o001
00001
00004
00001
J0001
00013
0oo0T
ilelsle B
00001
00001
00001
0oaa
00901
00001
o000z
00004
coooT
00001
0G0l
00001
00003
conol
00003
00Q07
00001
00001
00002

FILE SERTAL yOL,

15RD01
15RDO1
1SRDO1
ISRDO1
[SRDO1L
[5RD01
ISRDO1
[SRDO1
ISRDO1
ISRDOL
ISRDO1
1$R001
1SADD1
1SR001
I5RDO1
1SRDO1
1SROOL
1SRDO1L
TSROOL
1SROOL
1SRDO1L
15RDO1
ISROO1
[SRDOL
152001
15RDO1
1SRDG1L
1SRDO1
15RD01

PAGE

1

5E0Q.
ooo0l
00001
00001
Q0001
00001
00001
00001
00001
00001
00001
00001
Q0001
Q0001
40001
adgoal
00001
o000l
00001
00001
Q0001
00001
alelels3 s
caool
00001
00001
00001
o001
00001
00001

SECURITY
NQ
ND
NO
NO
NQ
NO
ND
NO
KO
NO
NO
ND
NO
HD
NO
ND
ND
ND
ND
ND
NO'
ND
ND
NG
ND
ND
ND
HO
NO

ISTTHAT weidoad £q BuTisTT D0LA
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LSRDD; TABLE OF CONTENTS FUR VOLUME "I1SRDOL™ L1/23/70 DAY=32T 1l&:51 PAGE 1
DEVICE DESCHIPTION: TYPE=2314 DISK PAZK NDLCYLS=203 TRKS/CYL=20 TRKS1IF=7294 DSCR/TRK=25 PDS/TRK=LT
VTOC DESCRIPTIJN: NUW DSCBS=200 AVAIL DSCBS=l60 ¥TOC EXTENT=0000.0002~0000.0009 NUMALT=60 NEXTALT=00CE.0000

AVATLABLFE SPACE: 2426 TRACKS 1IN 13 EXTENTS, INCLHDING 113 FULL CYLINDERS.

—— __DSNAME ____ e SERLAL SEQ. _CREDT _ _EXPODY__ 050 R|ECEM BLKSZ LRECL EY Op IRKAL [RKUS EX SECQU [
DATA, FD35 : [SROOL 0001 11/20/70 12/31/70 PS FB 3526 86 0 00 11 | S 22 8
NSIRISYS 1SADOL 980F 05/11/70 11/29/9% PC U 7294 0 000 50 36 1 s T
gSIRISZ ESROOL 0001 O5711770711729/99 PO U 1294 0 000 T20  T0E 7 sTT
X&5394BG.FTL 1SRDOL 000L 05712770 12/31/99 PO U 7294 0 o o6 65 56 4 5T
XK45758.CARTSY [SRNOL 2031 10/26/70 12/31/70 PS  Fp 34Th 79 0 00 48 48 13 27
X46206,81451004 {SRNO1 3901 10/28/70 12/0L/70 PS FB 3458 247 0 0O 9 T 1 10 8
X46206.8145100C [SR001 009t 10/28/70 12/01/70 PS FB L&00 80 0 00 4 4 4 28
X46206,ATA51304 ISROOL 0601 L1/23/70_12/16/70 0 0 Q00 1% L Lo &
X6 5206, B1AS130C ISRDOYTNONY  YE/23770712716770 °5 FB 1600 80 0 DO 3 3 3 28
X65206, DEPRDA ISROD1 H00) 11/06/70 12/01/70 PS5 FB 507 21 000 4 [ 2B
%462D6, DEPRDC ISRDOL DOOYL  L1/06/70 [2/0L/70 PS F8 1600 80 6 80 H 1 18
Y46206.ERSIDA [SRDO1 DOD1 11/09/70 12/01/70 PS FB 3382 212 0 00 55 55 & 50 B
46206, ER51DC ISADGL 0891 11/09/70 L2/01/70 PS FB 160D 80 0 00 2 2z 5 B
X66206,F0SDT ISRDOY 0001 11/20/70C 12/00/70 PS FB 3528 86 0 00 40 40 1 3 8
N46206,FO1TDC JSRDOY 0DOL 117197707 12701770 PS™ FB 1600 80 0 00 I 10 s
X46206,ED1TDT ISRDO1 2801 11719770 12/G1/70 PS FB 3526 Bs 0 00 28 28 7 5 B
X446206,4N3DC JSRDOL 00D1 11716470 12/01/70 PS FB 1600 80 0 00 1 11l 18
X46206 . 8N3DT ISRDOY DOOY  M11/714/70 12/01/70 PS5 FB as5T0 34 o 00 [} & 3 38
46206, 5K0D00C {SRDOL 0001 L1/23/70 L2/01/70 PS FB 3444 123 0 00 5 5 1 98
X66206.5K2E1DA 1SR001 0001 11717/70_11/26/70 PS FB 3500 70 0 00 1l 1 1 58
X46206, SK2E1DC I$RN0L 0001 L1/L7770° 11/26/70 PS 'Fg 1600 B0 0 00 U o T8
X&4BO2L.TESTIS ISRO0] 000L 0T/02/70 10/27/97 IS FB 360 360 9 24 %0 2 g &
X&B042,DATA [5RD01 GDO1 11/16/70 11/26/70¢ PS F8 31222 5317 0 00 115 115 1 20 r
X48D42,01CT [SROOL 0301 11/16/70 11/26/70 PS FB 1600 80 0 00 4 6 1 2T
X4B0T0.0AT4 [SRONL 000F 11720/70 12/04/70 PS VB 3520 3516 O 00 2 i1 11
X48070.DIC4 [SRDOL 000) 11/20/70 12/04/70 6 o 000 1 1 1T
x4B8436CY ESROO0L 0001 OT/16/70 12/31/9% PO U 1294 80 0700 ag 76 7 eC
X&95130R [$ROOL 000L 11/07/70 11/29/99 PO U 7294 o 000 150 12y | e T
K7350.PARTY [SRDAL 000L 05/14/70 12/16/70 [S F a7 87 12 10 80 3 o A

<<4<< END ¥TOC 29 DATA SETS 33)>>>
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GENEPAL  JNFORRATION FOR CATALOLG ON yDL
ENTRY TYPE

DS MR INDEY NAMF
ALCuIT
LALLM
[ANGHT]
CAUGHT?
AR LT
CHINAC
CSFRDATA
CSFRNICT
CSFTYRATA
CSFYNICT
DACARAEA
nACNRAER
DAFA ING&R
NAFAMRON
NAFARAQR|
NAFRQOYL T
DARTCHL Y
RAM ] 4
PAM L HTS
PARTLHIG
QARICHTT
NAMILHZ
NAMMPAF A
D AHMPAER
NATARUG]T
DATAMMPF
DATARERF N
MATASYSC
NATAZDGS
NATAZ0LE
DATAT AW
OATATAM
DATATSHM
DATATA®
NATEAMEY
DATAAFAM
DATTIDFAR
NaTe
NAKRO FAM
DAADFA IN
NATAFA LM
DATOFAML
NATNFINL
DETa FL
NICF&MAR
DICOPAES
NICORAER
DIETAMIGL
DICTMMPR
NICTPERF
NICTSYSE
DICT 2R ik
NICT 2046

NATA
DATA
DA TA
NATA
NATA
NATA
nata
DATA
DATA
DATA
OATA
DATA
DATA
DATA
OATA
DATA
NDATA
narta
NATA
NATA
M4TA
DATA
DATE
NATA
DATA
NATA
NATA
DATA
NATA
N&TA
DATA
NATA
naTa
nATA
NaATA
DATS
NaTh
NATA
DATA
NATA
Bata
TaTA
OATA
DATA
DATA
DATA
DATA
NATA
DATA
DATA
NATA
DATA
D& TA

SYSTEMS SUPPNRT UTILITIES-~=TEHLISY

SF1
SFT
SET
SET
SET
SEY
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SEY
5ET
SET
SET
SET
SET
SET
SET
SET
SET
36T
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET
SET

ISRESG

VaL. [d.
ISRDY2
[SRND2
1403
1643
s031
snal
15RES®
ISRESS
1SRESS
[SRESH
2425
1585
1744
2928
1706
2613
765
Taa
7465
Thh
1465
TH4
2591
2590
1583
1268
2590
[SRES4
2783
2889
402
492
492
492
2674
244b
2807
5034
2774
2548
2916
2507
1605
GUARNDN

* 2874

2625
L585
1583
1968
2590
ISRES&
2183
2689

SEQ.ND.
02000
n¢oae
00001
110007
onrnao2
080001
00N00Nn
200000
00000N
nogedo
902003
Q00004
Qo0aN2
600002
000002
200002
non0os
nonews
nannoe
onoQay
aea01s
QQoo0l
300095
000006
000002
100003
000006
noooeo
000004
©ocoe2?
poones
QCco002
[elolololel
ihlalels 1]
000022
00o002
oQnao2
Q00052
000002
oogen2
opoon2
nonoo2
nQoag2
oooono
neoool
oonoo2
000003
000001
panoo2
000005
ooenoo
oonon3
QQ000i

DEV.TYPE
30C32908
30C02008
gnneact
30008001
3170080C1
30008001
30L02008
30L0200R
30C02008
3ocozooa
3009R00Q1
309048001
3000891
30008001
30008901
30008001}
30N ENN1
30n0892C1
302048001
300N8001
310908301
30008001

" 30008001

10006001
30904001
30008001
20008001
30C02008
30008001
30008001
20008001
30008001
10008901
30908001L
30008001
30008001
30008001
10008001
30008001
3c008N0D1
30008001
3IN008S0L
30008001
30co290e
30908001
30008001
30008001
30008001
30008001
30I08201
30C02008
30008001
10008001

4L TAS OF

PAGE

1

Zorel®Ry 3O BUTISTI

g Inopuey
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Handout 9

DD Card Error Examples {(DISP and DSN)

//ED16644 JOB (008,
{//  48070,SCR1),RATTENBURY
hkk

#*k% EXAMPLES OF ERRORS WITH DISP AND DSNAME PARAMETERS HANDOUT 9
*kk

/! EXEC PGM=IEFBR14
hk %
/1A DD DISP={(0OLD,PASS), DSNAME=S6DATA
ek k
/{B DD DISP=0LD,PASS,DSN=BC
1EF6321 FORMAT ERROR IN THE DISP FIELD
*%k%
//c DD DISP=(OLD) ,DSNAME=DATA
Kk
//D DD DISP=0LD,DSNAME=49999,DICT
IEF647] NON-ALPHABETIC FIRST CHARACTER OF NAME IN THE DSNAME FIELD
L3 3
//E DD DISP=(NEW, CATALOG), DSN=5123
IEF$431 UNIDENTIFIED POSITIONAL PARAMETER IN THE DISP FIELD
*Jk%
/¥ DD DISP=(MOD, KEEP) , DSN=ABCDEFGHI
IEF642I EXCESSIVE PARAMETER LENGTH IN THE DSNAME FIELD
*kk
/G )] DISP=(NEW,PASS),DSNAME=S601:DICT
"YEF6231 SOURCE TEXT CONTAINS UNDEFINED OR ILLEGAL CHARACTERS IN THE DSNAME FIELD
Stk
~//w DD DISS=(,KEEP),DSNAME='S601,DICT'
IEF630I UNIDENTIFIED KEYWORD ON THE DD STATEMENT

IEF272I - STEP WAS NOT EXECUTED.
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Handout 10

Exercises on DD Cards for Input Files

Suppose a program is being used which requires some data to be inpur;
according to the user writeup for thie program, the detalls of the data
must be specified on a DD card with DDname INDATA.

Give the DD cards which would be used-for the following data files:

(1)

(ii)

(1i1)

(iv)

(v

{vi)

(vii)

File ABCD on the 3rd file of a standard labelled tape, tape number
1000.

File DATA.A1234 on the first file of a standard labelled tape 9999.

Data is on the second file of unlabelled tape 12345 (record character-
istics have been set in the program).

File STUDYCEN which was cataleogued when it was created on the ninth
file of standard labelled tape 45.

File X40000A on public disk ISRPO3.

STUDY6 on private disk USER6 which is to be catalogued for future use.

Use STUDY6 after it has been catalogued.
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Handout 11

Exercises on DD Cards for Output Files

Procedure PAQO4 is to be used to copy about 5000 cards to tape and disk

files.

The ddname for the DD card describing the output file is DATAOUT. The

procedure uses program LEBGENER which does not provide DCB information for the
ocutput file since this varies from run to run.

Write DD cards to specify the output files described below:

(1)

(11)
(iii)

(iv)

(v)

(vi)

Flle 2 of standard labelled tape number 900 with a name CARDATA.
Put three card images in one block and catalog the data set.

File 1 of: unlabelled tape number 90000, unblocked.

File 8 of a standard labelled tape, unblocked with file name RAWS60.

10 cards to a block on disk ISRA with name X499999D to keep for one
week.

File name 560 to a user disk (USER20) blocked so as to use as little
space as possible. No expiration date.

Temporary file to be passed to the next step and deleted at the end
of the job .

(i) Put it on disk
(ii) Put it on tape
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Handout 12

Qutput f£rom Executing Procedure SCRAT

{/E016137 - JOB (oos,
//  48070,SCR1),RATTENBURY

*%% EXAMPLE OF A CATALOGUED PROCEDURE HANDOUT 12

*kE

/! EXEC SCRAT

X PROC VOL=ISRD0O2 00000010
XXGO EXEC  PGM=IEHPROGM : 00000020
XXSYSPRINT DD SYSOUT=A 00000030
XXDD1 DD UNIT=SYSDA,VOL=SER=1SRES4,DISP=0LD 00000040
XXDD2 DD UNIT=SYSDA,VOL=SER=ISRESS,DISP=0LD 00000050
XXDD3 DD UNIT=SYSDA,VOL=SER=ISRDO1,DISP=OLD 00000060
XXDD4 DD UNIT=SYSDA,VOL=SER=&VOL,DISP=O0LD 00000070

IEF6531 SUBSTITUTION JCL - UNIT=SYSDA,VOL=SER=ISRD0Z,DISP=0LD
//SYSIN DD *
X/SYSIN DD DSN=SYS1.PARMLIB(SCRTCH),DISP=0LD 00000080

SYSTEM SUPPORT UTILITIES —--- IEHPROGM Page 0001

SCRATCH DSNAME=A,VOL=2314=13BD01,PURGE
IEH207I STATUS OF USER5 REQUEST TO SCRATCH DATA SET A
VOLUME I.D. ACTION TAKEN BEASON FOR TAKING THIS ACTION ERROR
ISRDO1 None DATA SET OR MEMBER NOT FOUND Rk
END OF ERROR ANALYSIS LISTING ... UNUSUAL END

UTILITY END
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Handout 13

Listing of Four Catalogued Procedures

MEMBER MAME SCRAT
s PROC
//60 EXEC

VOL=ISRB

PGM=TEHPROGM

//SYSPRINT DD SYSOUT=A

//DD1 DD UNIT=SYSDA,VOL=SER=ISRES5,DISP=OLD
//DD2 DD UNIT=SYSDA,VOL=SER=ISRESS5,DISP=0LD
//DD3 DD UNIT=SYSDA,VOL=SER=ISRA,DISP=0LD
//DD4 DD UNIT=SYSDA,VOL=SER=&VOL,DISP=OLD
//SYSIN DD DSN=SYS1.PARMLIB{SCRTCH),DISP=0OLD

MEMBER NAME COPY
//G0 EXEC

PGM=TEBGENER

//SYSPRINT DD SYSOUT=A
//SYSUTL DD DDNAME=DATAIN
//SYSUT2 DD DDNAME=DATAOUT
//SYSIN DD DUMMY

MEMBER NAME LABFRT

//LABPRT PROC FILE=1,LIB=0SIRPGM

//Go EXEC

PGM~LABFPRT

//STEPLIB DD DSN=&LIB,DISP=SHR
//FTO6F001 DD SYSQUT=A

//FTO8FO01 DD

VOL=SER=&TAPE,LABEL=(&FILE,BLP,,IN),

//  DISP=(OLD,PASS),UNIT=TAPE

MEMBER NAME  FORTGCL
//FORT  EXEC
//SYSPRINT DD
//SYSPUNCH DD
//SYSLIN DD
/!

PGM=IEYFORT
SYSOUT=A
SYSQUT=B
DSNAME=&LOADSET, DISP= (MOD,PASS) ,UNIT=5YSSQ,
SFACE=(80, (200,100) ,RLSE) ,DCB=BLKSIZE=80

//1KED EXEC PGM=IEWL,PARM=(XREF,LET,LIST},COND=(4,LT,FORT)

//SYSLIB DD
//SYSLMOD DD
/I

//SYSPRINT DD
//SYSUTL D
//

//SYSLIN DD

// DD

DSNAME=SYS1.FORTLIB,DISP=SHR
DSNAME=SGOSET (MAIN) , DISP= (NEW,PASS) ,UNIT=SYSDA,
SPACE= (1024, (20,10,1),RLSE), DCB=BLKSIZE=1024
SYSOUT=A

UNIT=SYSDA, SPACE=(1024, (100,10) ,RLSE),
DCB=BLKSIZE=1024, DSNAME=&SYSUTL
DSNAME=&LOADSET , DISP= (OLD, DELETE)

DDNAME=SYSIN

PAGE 001

00000010
00000020
00000030
00000040
00000050
00000060
00000070
00000080

00000010
00000020
00000030
00000040
00000050

00000010
00000020
00000030
00000040
00000050
00000060

00000010
00000020
00000030
00000040
00000050
00000060
00000070
460000080
00000050
00000100
00000110
00000120
00000130
00000140



MEMBER NAME COSOME
/ /COSOME

/ /SYSPRINT
//SYSIN
//8YsuTr2
/!
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Handout 13

(page 2)

PROC
//GOA EXEC

Db
DD
DD

/ /GOB EXEC

/ /5YS0UT

/ /SORTWKO1
/ / SORTWKG2
/ /SORTWKO3
/ [ SORTWKO4
/ /SORTIN

/ /SORTOUT
//

//eoc
//FTO1FO01
/ /FTO6F001
/ /DATAIN

/ /DATAOUT

DD
DD
DD
DD
DD
DD
DD

DD
DD
DD
DD
DD

PGM=IEBGENER
SYSQUT=A

DUMMY

UNIT=TAPE, DISP= (NEW,PASS),
DCB=(RECFM=FB,LRECL=80,BLKSIZE=1600)
PGM=IERRCOo0

SYSOUT=A
UNIT=SYSDA, SPACE= (TRK, (400), ,CONTIG)
UNIT=SYSDA, SPACE=(TRK, (400), ,CONTIG)
UNIT=SYSDA, SPACE=(TRK, (400}, ,CONTIG)
UNIT=SYSDA,SPACE=(TRK, (400),,CONTIG)
DSN=* .GOA. SYSUTZ2,DISP=(OLD,KEEP)
UNIT=SYSDA,SPACE=(TRK, (200,20)),
DCB=(RECFM=FB, LRECL=80, BLKSIZE=1600) , DLSP= (NEW,PASS)
PGM=ZMERCH

DDNAME=SYSIN

SYSOUT=A

DSN=+*,GOB. SORTOUT ,DISP= (OLD, DELETE)
UNIT=TAPE,DISP=(NEW,KEEP)
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Handout lé4a

Allocation Messages

//F016313 JOB (008,

/! - 68070,SCR1) ,RATTENRBURY
ki

*%%  ALLOCATION AND DEALLOCATION MESSAGES HANDOUT 14

*k%k

I EXEC PC210

XX PROC LIB=ISRLIB 00000010
XXGO EXEC PGM=PC210P 00000020
XXSTEPLIB DD DSNAME=&LIB,DISP=0LD 00000030

IEF6531 SUBSTITUTION JCL - DSNAME=ISRLIE,DISP=0LD
XXFT47F001 DD DSN=SYS1.DATA,DISP=0LD,DCB=(RECFM=F,LRECL=80,BLKSIZE=80) 00000031
XIXFT48F001 DD DSN=SYS1.DICT,DISP=OLD,DCB=(RECFM=F,LRECL=80,BLKSIZE=80) 00000032

XXFTOLFO01 DD DSK=5YS1.SETUP,DISP=0LD, 00000040
XX  DCB={(RECFM=F,LRECL=80,BLKSIZE=80} 00000050
XXFTO6F001 DD SYSOUT=A" 00000060
XXISRI0 DD  UNIT=DISK,SPACE=(CYL,(20)) 00000070
XXFT49F001 DD DDNAME=SYSIN ’ 00000080
XXFT50FQ0L DD DSN=X48070.NEWS,DLSP=0LD,LABEL=(,,,IN) 00000090
//DICTIN DD DSN=ISRDICT,DISP=(OLD,DELETE)

X/DICTIN DD DSN=8YS1.DICT,DISP=OLD 00000110
//DATAIN DD DSN=CHINA,DISP=(0LD,CATLG),UNIT=TAPE,VOL=5SER=SCRL

X/DATAIN DD DSN=SYS1.DATA,DISP=0OLD 00000120

//DATAOUT DD DSN=WORKA,UNIT=SYSDA,VOL=SER=ISR0O01,DISP=(NEW,PASS),
// SPACE=(TRK, (10))
J/SYSIN DD #*

IEF236T ALLOC. FOR EO016313 GO
IEF2371 131  ALLOCATED TO STEPLIB
IEF2371 130  ALLOCATED TO FT47F001
IEF2371 130  ALLOCATED TO FT48F001
IEF2371 130  ALLOCATED TO FTO1FO0Ol
IEF2371 130  ALLOCATED TO ISR10
IEF2371 00A  ALLOCATED TO FT49F001
IEF2371 131  ALLOCATED TO FT50F001
IEF2371 130  ALLOCATED TO DICTIN
TEF2371 281  ALLOCATED TO DATAIN
IEF2371 132  ALLOCATED TO DATAQUT



IEF2851
IEF2851
IEF2851
IEF2851
IEF2851
IEF2851
IEF2851
IEF2851
TEF2851
TEF2851
IEF2851
IEF2851
IEF2851
IEF2851
IEF2831
IEF2831
IEF2871
IEF2871
IEF2851
IEF2851

IEF280E K 281,5CR1

ISRLIE

VOL SER NOS=
SYS1.DATA
VOL SER NQOS=
SYS1.DICT
VOL SER NO5=
5YS1.SETUP
VOL SER NOS=
SYSOUT

VOL SER NOS=

Handout l4b

Deallocation Messages

ISRESS.
ISRES4.
ISRESS,

ISRESS,

§Y570328.T230830.RP015.E016313.R0000051

VOL SER NOS=
X48070.NEWS

VOL SER NOS=
ISRDICT

VOL SER NOS=
CHIRA

VOL SER NOS=
WORKA

VOL SER NOS=

ISRESS.

ISRESS,

ISRES4 3.

SCR1

ISRDOL.

+E016313,G0

97

KEPT

KEPT

KEPT

KEPT

SYSOUT
DELETED

KEPT

NOT DELETED 8
NOT CATLGD 2

PASSED
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Handout 15

Examples of Good and Bad DD Cards

//E016123 JOB (008,
//  48070,SCR1),RATTENBURY
*&kk

*%% EXAMPLES OF GOOD AND EAD DD CARDS.

k&

f EXEC PGM=IEFBR14

//DB01 DD DSN=A,VOL=SER=9,DISP=0LD

//DD02 DD DSN=B,UNIT=TAPE,DISP=0LD,

//DD0O3 DD DSN=ABCDEFGHI,UNIT=TAPE,DISP=0LD,VOL=SER=99

IEF6421 EXCESSIVE PARAMETER LENGTH IN THE DSNAME FIELD

//DD04 DD DSN=C,UNIT=TAPE,LABEL=NL,DCB=BLKSIZE=80,VOL=SER=99

IEF6441 INVALID NUMERIC IN THE LABEL FIELD

//bD05 DD DCB=(BLKSIZE=900,LRECL=80, RECFM=FB),DSN=D,DISP=0LD

//DD06 DD UNIT=DISK,DSN=E,VOL=SER=ISRDO1,LABEL=EXPDT=70100

//DD07 DD UNIT=DISK,DSN=G,DISP={0LD,PASS),VOL=SER=(PRIVATE,RETAIN,

/{  SER=D12)

IEF6221 UNBALANCED PARENTHESIS IN THE SER SUBPARAMETER OF THE VOLUME FIELD
//DD08 DD UNIT=TAPE,VOL=SER=SCR1

//DD09 DD UNIT=TAPE,VOL=SER=SCR1,DCB=BLKSIZE=80,RECFM=F,LRECL=80,
IEF6301 UNIDENTIFLED KEYWORD IN THE BLKSIZE SUBPARAMETER OF THE DCB .FIELD
//  DISP={NEW,PASS)

IEF605I UNIDENTIFIED OPERATION FIELD

//DD10 DD UNIT=DISK,VOL=(PRIVATE,RETAIN,SER=DISK4},SPACE=(3600, (100,20)),
IEF6181I OPERAND FIELD DOES NOT TERMINATE IN COMMA OR BLANK

//* DSN=ADATA

//DD11 DD UNIT=SYSDA,SPACE=(TRACK, (20)}

IEF6Q5I INVALID NUMERIC IN THE SPACE FIELD .

//DD12 DD UNIT=TAPE,LABEL=6,VOL=SER=1000,DISP=(0OLD)

//DD13 DD UMIT=TAPE,VOL=SER=8999,DSN=ABC,DISP=(NEW,PASS)

IEF6301 UNIDENTIFIED KEYWORD ON THE DD STATEMENT .

//DDl4 UNIT=DISC,VOL=(PRILVATE,RETAIN,SER=A1),DISP=0LD, DSN=M

IEF6051 UNIDENTIFIED OPERATION FIELD

//DDL5 DD UNIT=DISC,VOL=(PRIVATE,RETAIN,SER=A1),DISP=0LD,DSN=M

IEF2721 — STEP WAS NOT EXECUTED.
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Examples of Allocation Errors Caused by JCL Errors

//F001794 JoB (008,

//  480700,S5CR1),RATTENBURY
/! EXEGC DEBE

IEF6121 PROCEDURE NOT FOUND

//F001797 JOB (008,
//  480700,SCR1),RATTENBURY
/ EXEC COPY

XXGO EXEC PGM=IEBGENER 00000010
X{SYSPRINT DD SYSQUT=A 00000020
XXSYSIN DD DUMMY 00000030
XXSYSUTL DD DDNAME=DATAIN 00000040
XXSYSUT2 DD DDNAME=DATAOUT 00000050

//GO.DATAOUT DD UNIT=SYSDA,VOL=SER=ISRDO1,D1SP=(NEW,KEEP),
/! LABEL=EXPDT=70300,DSN=X4999D
//GO.DATAIN DD #*

IEF2561 £033357 GO 5YSUT2 DIRECT ACCESS-ABSOLUTE TRACK NOT AVAILABLE
IEF272I — STEP WAS NOT EXECUTED.

//F))1798 JOB (008,
//  4BO700,SCR1),RATTENBURY
i EXEC COPY

XXG0 EXEC PGM=IEBGENER 00000010
XXSYSPRINT DD SYSOUT=A 00000020
XXSYSIN DD DUMMY 00000030
XXSYSUT1L DD DDNAME=DATAIN 00000040
XXSYSUT2 DD DDNAME=DATAOQUT 00000050

//GO.DATAOUT DD DSN=X48070JR, DISP=(NEW,KEEP),VOL-SER=ISRESS,
f UNIT=SYSDA,SPACE=(TRK, (5))
//GO.DATAIN DD #

IEF2531 FO033358 GO SYSUT2 DIRECT ACCESS-DUPLICATE NAME ON VOLUME
IEF2721 - STEP WAS NOT EXECUTED.

//FO01799 JOB (015,
//  48070,5CR1),RATTENBURY
/1 EXEC COPY

XXGO EXEC  PGM=L1EBGENER 00000010
XXSYSPRINT DD SYSOUT=4 00000020
XXSYSIN DD DUMMY 00000030
XXSYSUT1 DD DDNAME=DATAIN 00000040
//GO.SYSUT2 DD UNIT=DISK,VOL=SER=ISRDO1,DISP=0LD,DSN=X99074

X/SYSUT2 DD DDNAME=DATAOUT 00000050

//GO.DATAIN DD *

IEF2511 F001799 JOB CANCELED
IEF2721 — STEP WAS NOT EXECUTED



ABEND, 11

Abnormal termination, 11, 67-69

Accounting fields (on Job card),
8-10

Address, 1

AFF-affinity (as part of UNIT
apacification of DD card),
41

Aliases, 58

Allocation messages (from job
scheduler), 64-65

Arithmetlic unic, 1

AVR (Automatiec Volume recognition),

39

Bie, 1

BLKSIZE (subparameter of DCB
parameter on DD card)}, 44

Block, physical record, 17-18

Block length, 19

Blocking, 17-18

BPFl (tape density), 21-22

Buffer, 19-20, 44

BUFNO (subparameter of DCB
parameter on DD card), 44

Byte, 1

Card, punched, 2
Card punch, 2

Specifying on DD card, 51
Card reader, 2

Specifying on DD card, 52
Cards, 2
Cataloging, uncataloging

data sets, 35

Catalog, 31-32
Catalogued procedure, 11, 55-62

INDEX

Central processing unit, 19

Character, 1 ’

Comments (on JCL cards), 6

Compiler, 4

Completion codeg, 67-69

Concatenation, 53

COND (keyword on EXEC card), 11

Condition code, 11

Consol (operators), 3

CONTIG (subparameter of SPACE
parameter on DD cards), 47

Contiguous disk space, 47

Continuation (JCL), 6

Control cards, 5

Control program, 4

Control unit, 1

Core, 18, 20

CYL (subparameter of SPACE
parameter on DD cards), 46

Cylinder (disk), 28

DASDI (initializing disks), 29
Data, 16

Data control block, 43-45

Data definition, 15

Data set, 17

Data set name, 36-37

Data set name, default, 36

Data set organization, 30-31
Data get, temporary, 36

DCB (parameter on DD card), 43-45
DCB (when to specify), 44-45

DD card, 33-54

DD cards (general), 15-16, 33-34
ddname, 15, 33

DD parameters (general), 15-16
DD parameters (which to use)}, 49

101
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Deallocation messages (from job
scheduler), 65

Deleting data from disk, 30

Density (tape), 2, 21-22

Direct acceas devices, 3

Directory {(for partitioned data
sets), 3l

Disk, 3, 27-32

Disk capacity, 28

Disk characteristics, 31

Disk pack, 28

Disk surfaces, 27-28

DISP (parameter on DD card), 34-35

Double buffering, 19-20

DSN (parameter on DD card), 36-37

Errors from FORTRAN program, 69

Errors in allocation & deallocation,
66-67

Errors (in disk space allocation),
47-48

Errora (in JCL), 66-67, 69-71

Errors (input/output), 67-68

Errors (on DD cards), 38, 47-48, 69-70

Errors (on EXEC cards), 13
Errors {on Job cards), 9-10
Errors, types, 65-&7

EXEC card, 10-12

Expiration date, 25,40

Field width, 17

Fields (in data), 17

File, 17

File number (specification on DD
card), 38, 39-40

Files (tape), 24-25

Fixed length records, 17, 44

Flowchart symbols (for system
flowcharts), S58-59

FORTRAN error messages, 69

Hardware, 3
HASP, 4

Input devices, 1

Input media, 2-3

Input units, 1, 2-3
Instructions, 1, 3
Interblock gap, 18, 22

JCL comments, 6

JCL continuation cards, 6

JCL names, 5

JCL operators, 5

JCL parameters, 5

JCL punching conventions, 6
JCL statement—-general format, 5
Job, 5, 7

Job card, 7

Job cards used at the ISR, 8-9
Job control language, 4-5
JOBLIB (DD card), 52-54
Jobname, 7

Job scheduler, 63-64

Job step, 5

K, 2
Keyword parameter, 5

Label checking, 23-24, 36-37

LABEL (parameter on DD card), 38-40

Label types, 22-23, 39-40

Labels {tape), 22-24

Library, 31

Line printer, 2

Log (operator's), 3

Logical record, 17, 44

LRECL {subparameter of DCB parameter
on DD card), 44

Magnetic tape, 2-3, 21-25

Member (of partitioned data set}, 31
Memory, 1-2

Messages (errors)——see errors
Messages (on printout), 64-65
MSGLEVEL (on Job card), 7

Multifile tape, 24

Names (JCL), 5

Operating system, 4

0S, 4, 63

Qutput, printed, 2
Output units/devices, 1

Parameters (JCL), 5
Parity, 21
PARM (keyword on EXEC card), 12
Partitioned data sets, 31
PDS directory, 31



. PGM (keyword on EXEC card), 10-11
Positional parameters, 5
Print chain, 52
Printer, 2

specifying on DD card, 51
Private disk, special disk, 31, 42
Procedure name {on EXEC card), 11.
Procedure {see catalogued procedure)
Program libraries 52-54, 61-62
Program name {(on EXEC card), 11
Programs, 3
Public disk, 31, 42, 43
Punch (see card punch)

Random access datz sets, 31

Reader (see card reader)

RECFM (subparameter of DCB
parameter on DD card), 44

Record, 17

Record lengch, 17

Record type, formats, 18-19, 44

Referring back, 43

Releasing disk gspace, 47

Ring (for tape), 22

RLSE (subparameter of SPACE
parameter on DD card), 47

Scheduler (see job scheduler)

Scratching data sets from disk, 55-56

Setup, 30-31

Sequential data sets, 30-31

Software, 3-4

Space allocation on disk, 30, 46-48

SPACE {(parameter on DD card), 46-48

Standard labels, 23-24, 38-50

Step (jobstep), 5, 57

STEPLIB (DD card), 52-54, 61

Stepname, 10, 56-57

Symbolic parameters (in catalogued
procedures), 60-62

System input, 52

System output, 51

System parameters (optional,

on JOB and EXEC cards), 7, 11-12

Tape drive, 3

Tape labels, 22-24

Tape (magnetic), 2-3, 21~25

Tape marks, 22

Tape, runaway, 25

Tape, work/scratch, 43

Tracks {(disk), 3, 18, 27-28
Tracks (magnetiec tape), 2, 3, 21

TRK (subparameter of SPACE
parameter on DD card), 46
Typewriter (operator), 3

UCS parameter, 52
Uncataloging data sets, 35, 56

Undefined length records, blocks, 19,

UNIT (parameter on DD card), 40-41
Units (input and output), 1, 2-3, 40
User name {on Job card), 7

Variable length records, 17, 44

Variables, 16

VOL {(parameter on DD card), 41-43

Volume label, 23

VTOC listing, 29-30

V10C-~volume table of contents
(disk), 28-30

Word, 2
Write ring, 22
Writing data on disk, 30
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