









































































































































The purpose of the relocatable library
is to allow the user to maintain frequently
used routines in residence and combine them
with other modules without requiring recom-
pilation. The routines from the relocata-
ble library are edited on SYS000 by the
Linkage Editor.

Associated with each module in the relo-
catable library is a header describing the
module. Included in the header are the
identification of the relocatable library,
the number of records from the last tape
mark, the module name, and the number of
records in the module.

Modules in the relocatable library are
in alphameric order.

It is possible for the relocatable
library to reside on a separate tape. When
this is desired, the symbolic name used to
define the relocatable library (SYSRLB) is
assigned to a device other than the device
assigned to the system residence symbolic
name (SYSRES).

LIBRARIAN FUNCTIONS

The Librarian programs perform two major
functions:

1. Maintenance
2. Service.

Maintenance functions are used to add,
delete, or copy components of the three
libraries. The MAINT program is the main-
tenance program for all libraries defined
for the system.

Service functions are used to translate
information from a particular library to
printed (displayed) or punched output.
Information in a library directory and

header records can also be displayed. The

SSERV program is the service program for
the source statement library. The RSERV
program is the service program for the
relocatable library. The DSERV program is
the service program for the directories.

Librarian functions are performed
through use of control statements.
control statements are:

The

1. A JOB control statement.

2. A number of ASSGN control statements
that may be required to change the
assignment of actual input/output devi-
ces.

3. An EXEC control statement requesting a
particular librarian program.

4. Librarian specification statements
describing various functions to be
performed.

5. A /% control statement.
6. A /& control statement.

The JOB, ASSGN, /*, and /& control state-
ments are the same as those described in
the Job Control section. The operand field
of the EXEC control statement is described
in this section. The other statements
pertain to the Librarian and are described
in this section.

Librarian functions can be performed
separately, or in certain combinations as
described in the following sections. All
control statement information is read from
the device assigned (in the ASSGN
statements) to SYSRDR. All input data is
read from the device assigned to SYS000 or
SYSIPT. SYSIPT and SYSRDR can be assigned
to the same physical input/output device.

Figure 14 is a table of all maintenance

functions. Figure 15 is a table of all
service functions.
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Function Unit Element Control Statements Required
Catalog Core image Program | // JOB jobname
Library // OPTION CATAL
// EXEC LNKEDT
/&
Source State-| Book // JOB jobname
ment Library // EXEC MAINT
CATALS sublib,bookname
/'ﬁ
/&
Relocatable | Module | // JOB jobname
Library // EXEC MAINT
CATALR modulename
/*
/&
Delete Core Image | Phase // JOB jobname
Library // EXEC MAINT
DELETC phasel[,phase2, ...|
/*
/&
Program | // JOB jobname
// EXEC MAINT
y DELETC progl.ALL[,prog2.ALL, ...]
*
/&
Source State-| Book // JOB jobname
ment Library // EXEC MAINT
DELETS sublib.book1[,book2,...]
/*
/&
Library | // JOB jobname
// EXEC MAINT
DELETS sublib.ALL
/*
/&
Relocatable | Module | // JOB jobname
Library // EXEC MAINT
DELETR module[, module2, ...]
/
/&
Library | // JOB jobname
// EXEC MAINT
DELETR ALL
/*
/&
Copy Core Image | Library | // JOB jobname
Library // EXEC MAINT
CorPY CL
/*
/&
Source State=| Library | // JOB jobname
ment Library // EXEC MAINT
COPY SL
/*
/&
Relocatable | Library | // JOB jobname
Library // EXEC MAINT
COPY RL
/*
/&
Core Image | Libraries| // JOB jobname
Library and // EXEC MAINT
Source State-] COPY CL,SL
ment Library /*
/&
Core Image | Libraries{ // JOB jobname
Library and // EXEC MAINT
Relocatable COPY CL,RL
Library /*
/&
System Libraries| // JOB jobname
// EXEC MAINT
COPY CL,SL,RL
/*
/&

Figure 14.
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Maintenance Functions

Function

Unit

Element

Control Statements Required

Display-

Core Image
Library

Directory

//
//
/i
/&

JOB  jobname
EXEC DSERV
DsPLY CD

Source State~
ment Library

Book

/Y
/"
/‘-
/&

JOB jobname
EXEC SSERV
DSPLY sublib.book1[,book2, ...]

Library

//
//
/*
/&

JOB jobname
EXEC SSERV
DSPLY  sublib.ALL

Directory

//
//

/*
/&

JOB  jobname
EXEC DSERV
DSPLY SS

Relocatable
Library

Module

//
/7
/*
/&

JOB jobname
EXEC RSERV
DSPLY modulel[,module2, ...]

Library

/Y
V

/*
/8&

JOB  jobname
EXEC RSERV
DSPLY ALL

Directory

/
v
/1
/&

JOB  jobname
EXEC DSERV
DSPLY RD

Directories

All

/7
/7
/i
/&

JOB  jobname
EXEC DSERV
DSPLY ALL

Punch

Source State-
ment Library

//
VZa
/i
/&

JOB jobname
EXEC SSERV
PUNCH sublib.book![, book2, ...]{, COMPRSD]

Library

A
/"

/e
/&

JOB jobname
EXEC SSERV
PUNCH sublib. ALL[, COMPRSD]

Relocatable
Library

Module

74
/7
/n
/&

JOB  jobname
EXEC RSERV
PUNCH modulel], module2, ...]

Library

4
//
I
/&

JOB  jobname
EXEC RSERV
PUNCH ALL

Display
and Punch

Source State-
ment Library

Book

//
//
/'
/&

JOB jobname
EXEC SSERV
DSPCH  sublib.book1[, book2...][, COMPRSD]

Library

//
/7
/*
/&

JOB  jobname
EXEC SSERV
DSPCH  sublib. ALL[, COMPRSD]

Relocatable
Library

Module

//
//
/Q
/&

JOB jobname
EXEC RSERV
DSPCH modulel[,module2, ...}

Library

//
//
/*
/&

JOB jobname
EXEC RSERV
DSPCH ALL

Figure 15.
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MAINTENANCE FUNCTIONS

The set of maintenance functions contains
three subsets:

1. Catalog
2. Delete
3. Copy.

The catalog function adds a phase to the
core image library, adds a book to the
source statement library, or adds a module
to the relocatable library. If control
statements and books or modules to be
cataloged are read from the same device,
the control statements must precede the
associated book or module. Phases, books,
or modules to be cataloged must be in
alphameric sequence.

Programs to be cataloged in the core
image library must first be edited by the
Linkage Editor on SYS000. Input for the
Linkage Editor can be from SYSIPT or from
the relocatable library. See the section
entitled Linkage Editor for a description
of Linkage Editor functions that are per-
formed prior to the catalog function for
the core image library.

The delete function deletes a program,
book, or mocdule from a library. Programs,
books, or modules to be deleted must be in
.alphameric sequence according to the parti-
cular library.

The copy function is used to copy the
tape-resident system selectively or com-
pletely. A complete copy can be used to
obtain backup if the original system is
inadvertently destroyed. A selective copy
can be used for reducing a complete system
to a system that is designed to perform a
specific purpose.

SERVICE FUNCTIONS

The set of service functions contains three
subsets:

1. Display
2. Punch
3. Display and punch.

The tape-resident system can display
and/or punch books in the source statement
library, and modules in the relocatable
library. 1In addition, the core image
library header records, the source state-
ment directory and header records, and the
relocatable library header records can be
displayed.

Whenever a requested service function
provides punched-card output, the output is
on the device assigned to SYSPCH. Whenever
a requested service function provides
printed output, the output is on the device
assigned to SYSLST.

GENERAL CONTROL STATEMENT FORMAT

The librarian control statements are simi-
lar in format to statements processed by
the Assembler. The operation field must be
preceded by one or more blanks. The opera-
tion field must begin to the right of
column 1 and must be separated from the
operand field by at least one blank posi-
tion. The operand field is terminated by
the first blank position. It cannot extend
past column 71. Continuation statements
are not recognized.
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LIBRARIAN FUNCTIONS: CORE IMAGE LIBRARY

This section describes the maintenance
functions that relate to the core image
library.

MAINTENANCE FUNCTIONS

To request a maintenance function, other
than the catalog function, for the core
image library, use the following EXEC con-
trol statement.

// EXEC MAINT

One or more of two maintenance functions
(delete or copy) can be requested within a
single run. Any number of programs with-
in the core image library can be acted upon
in this run. Further, one or more of the
maintenance functions (catalog, delete, or
copy) for either of the other two libraries
(source statement or relocatable) can be
requested within this run; the same MAINT
program maintains all three of the librar-
ies.

Catalog

The catalog function adds a phase to the
core image library. While the MAINT pro-
gram is the librarian program that catalogs
a phase to the core image library, the
manner of calling the MAINT program differs

for the core image library. The CATAL
option in the OPTION control statement

indicates that upon encountering either //
EXEC MAINT or /&, all programs which have
been processed by the Linkage Editor will
be cataloged in the core image library.

Each phase that is cataloged in the core
image library derives its name from the
PHASE control statement.
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Input for the catalog function is from
the tape unit assigned to SYS000. This
tape contains output from the Linkage Edi-
tor.

If a phase in the core image library is
to be replaced by a new phase having the
same name, only the catalog function need
be used. The delete function is implied
with each catalog function.

Any number of phases can be cataloged in
the core image library within a single run.

For the catalog function for the core
image library, SYSRDR must be assigned to a
card reader or a tape unit. SYS000 must be
assigned to a tape unit. S8YS002, the
device on which the newly updated system
library is located, must be assigned to a
tape unit. SYSLST must be assigned to a
printer or a tape unit, and SYSLOG can be
assigned to a printer-keyboard.

Control statement input for the catalog
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYS000, SYsS002,
SYSLST, and SYSLOG. The ASSGN state-
ments are followed by

3. The OPTION control statement, with
CATAL specified in the operand field,
followed by

4, The appropriate Linkage Editor control
statements (PHASE, INCLUDE, and ENTRY),
followed by

5. The EXEC LNKEDT control statement,
followed by

6. The /& control statement, which is the
last control statement of the job.



Delete

The delete function is used to remove
specific phases or programs from the core
image library. Any number of phases or
programs can be deleted during a single
run.

The DELETC control statement in one of
the following formats is used to delete
programs or phases from the core image
library.

DELETC phasenamell(,phasename2,...]
DELETC progl.ALL{,prog2.ALL,...]

In the first format, the entry in the
operation field is DELETC. phasename in
the operand field represents the name(s) of
the phase(s) to be deleted. The name of
the phase can be of any length; however, a
maximum of the first eight characters is
used to locate and delete the phase.
Entries in the operand field must be sepa-
rated by commas, and must be in alphameric
sequence by phase name.

In the second format, prog refers to the
first four characters of the program name.
(All phases within a program have the same
first four characters. Therefore, the
first four characters of each program with-
in the library should be unique.) The four
characters are followed by a period and
ALL.

Any number of DELETC control statements
can be used for the core image library
within a single run.

For the delete function, SYSRDR must be
assigned to a card reader or a tape unit.
SYS002, the device on which the newly
updated system library is located, must be
assigned to a tape unit. SYSLST must be
assigned to a printer or a tape unit, and
SYSLOG can be assigned to the printer-
keyboard.

Control statement input for the delete
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statement, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, S¥YS002, SYSLST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC MAINT control statement, fol-
lowed by

4., The DELETC control statement(s), fol-
lowed by

5. The /* control statement, followed by

6. The /& control statement, Wwhich is the
last control statement of the job.

Copy

The copy function is used to copy the sys-
tem residence either selectively or com—
pletely. The tape unit on which the system
is to be copied is assigned to SYS002.

A complete copy consists of copying each
library and directory on the resident tape.
The selective copy consists of copying only
particular libraries.

The COPY control statement in one of the
following formats is used for the copy
function.

COPY CL

COPY CL,SL
COPY CL,RL
COPY CL,SL,RL

The first format is used when only the
core image library is to be copied. The
entry in the operation field is COPY. The
entry in the operand field is CL.

The second format is used when the core
image library and the source statement
library are to be copied. The entry in the
operation field is COPY. The entries in
the the operand field, separated by a
comma, are CL and SL.

The third format is used when the core
image library and the relocatable library
are to be copied. The entry in the opera-
tion field is COPY. The entries in the
operand field, separated by a comma, are CL
and RL.

The fourth format is used when the
entire system is to be copied. The entry
in the operation field is COPY. The
entries in the operand field, separated by
commas, are CL, SL, and RL.

For the copy function, SYSRDR must be
assigned to a card reader or a tape unit.
8YS002 must be assigned to a tape unit.
SYSLST must be assigned to a printer or a
tape unit, and SYSLOG can be assigned to a
printer-keyboard.
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Control statement input for the copy
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYS002, SYSLST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The COPY control statement, followed by
5. The /* control statement, followed by

6. The /8 control statement, which is the
last control statement of the job.

LIBRARIAN FUNCTIONS: SOURCE STATEMENT
LIBRARY

This section describes the maintenance and
service functions that relate to the source
statement library.

MAINTENANCE FUNCTIONS

To request a maintenance function for the
source statement library, use the following
EXEC control statement.

// EXEC MAINT

One or more of the three maintenance
functions for the source statement library
can be requested within a single run. Any
number of books within the source statement
library can be acted upon in this run.
Further, one or more of the maintenance
functions for either of the other two
libraries (core image or relocatable) can
be requested within this run; the same
MAINT program maintains all three librar-
ies.

Catalog

The catalog function adds a book to a sub-
library of the source statement library.
card input for the catalog function is from
the device assigned to SYSIPT. Books to be
cataloged in the source statement library
must be in alphameric order. Any number of
books can be added within a single run.
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The CATALS control statement is required
to add a book to a sub-library of the
source statement library. It is read from
the device assigned to SYSRDR and is in the
following format.

CATALS sublib.bookname
The operation field contains CATALS.
The qualifier sublib in the operand field
represents the sub-library to which the
book is to be cataloged and can be:
A for the Assembler sub-library

C for the COBOL sub-library.

bookname in the operand field represents

the name of the book to be cataloged. The
name of the book can be of any length;
however, a maximum of the first eight char-
acters is used to cataloged the book.

Books that are to be cataloged in a sub-
library of the source statement library
must be preceded and followed by special
statements indicating the beginning and the
end of a book.

Macro definitions that are to be catal-
oged in the Assembler sub-library are
preceded by the MACRO statement and are
followed by the MEND statement. MACRO is
the standard macro definition header state-
ment; MEND is the standard macro definition
trailer statement.

Books other than macro definitions that
are to be cataloged in either the Assembler
or COBOL sub-library of the source state-
ment library are preceded and followed by a
BKEND statement. A BKEND statement must
precede each book, and a BKEND statement
must follow each book. If desired, the
BKEND statement may precede and follow a
macro definition (in addition to the MACRO
and MEND statements). This would be desir-
able when the options provided in the BKEND
statement are required. The statement is
in the following format.

BKEND [sub.book] (,SEQNCE] [, count] [,COMPRSD]

The first column of the statement must be
blank. The entry in the operation field is
BKEND. All operand entries are optional.
When used, the entries must be in the pres-
cribed order. The first entry in the oper-
and field, sub.book, is identical to the
operand of the CATALS control statement.

If the second operand, SEQNCE, is speci-
fied, columns 76 to 80 of the card images
making up the book are checked for ascend-
ing sequence numbers. The count operand
specifies the number of card images in the
book. When used, the card input is count-
ed, beginning with the preceding BKEND
statement and including the following BKEND



statement. If an error is detected in
either the sequence checking or the card
count, an error message is printed. The
error can be corrected, and the book can be
recataloged. The COMPRSD operand indicates
that the book to be cataloged in the
library is in the compressed format.

It is possible to have the source state-
ment library on a tape that does not con-
tain the core image library. When this is
true, the source statement library on the
private tape is referenced by the symbolic
name SYSSLB. The private library is built
in one of two ways. First, a COPY function
can be performed, copying the source state-
ment library on the private tape. The
alternate method is to define a completely
new private tape. When this is the case, a
special control statement is required that
defines a new volume (NEWVOL) that contains
the sub-libraries of the source statement
library. This control statement is in the
following format and precedes the first
book to be cataloged to the first sub-
library.

NEWVOL

The operation field contains NEWVOL. The

operand field is blank.

SYSRDR must be
a tape unit.

For the catalog function,
assigned to a card reader or
SYSIPT must be assigned to a card reader or
a tape unit. SYSSLB must be assigned to a
tape unit, if the source statement library
is on a private tape. SYS000 and SYS001
are used as work files and must each be
assigned to a tape unit. SYS002, the
device on which the newly updated library
is located, must be assigned to a tape
unit. SYSLST must be assigned to a printer
or a tape unit, and SYSLOG can be assigned
to a printer-keyboard.

Control statement input, read from the
device assigned to SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSIPT, SYSSLB,
SYS000, SYS00l1, SYS002, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-

lowed by

4. The NEWVOL control statement, if a new
library is being defined, followed by

S. The CATALS control statement(s),
lowed by

fol-

6. The /* control statement, followed by
7. The /& control statement, which is the
last control statement of the job.

Card image input, read from the device
assigned to SYSIPT, is as follows.

1. The BKEND statement, and/or the MACRO
header statement if the book is a macro
definition, followed by

2. The book to be cataloged, followed by

3. The BKEND statement, and/or the MEND
trailer statement if the book is a
macro definition.

If SYSRDR and SYSIPT are assigned to the
same device, the books to be cataloged
immediately follow their respective CATALS
control statements.

Delete

The delete function is used to remove
specific books from a sub-library of the
source statement library. The function can
also be used to delete an entire sub-
library. Any number of books from a
specific sub-library can be deleted during
a single run.

The DELETS control statement in one of
the following formats is used to delete
books from the source statement library.

DELETS sublib.bookl (,book2,...]
DELETS sublib.ALL

The first format is used if only speci-
fic books are to be deleted from a specific
sub-library. The entry in the operation
field is DELETS. The qualifier sublib in
the operand field represents the sub-
library containing the book to be deleted
and can be:

A for the Assembler sub-library

C for the COBOL sub-library.

book in the operand field represents the
name of the book in the sub-library to be
deleted. If more than one book from a
specific sub-library is to be deleted, sub-
sequent book names need not be qualified.
Books to be deleted must be in alphameric
sequence. Entries in the operand field
must be separated by commas. The name of
the book can be of any length; however, a
maximum of the first eight characters is
used to locate and delete the book.
Continuation statements are not recognized.
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The second format is used if an entire
sub-library is to be deleted. The entry in
the operation field is DELETS. The first
entry in the operand field is the name of
the sub-library to be deleted. sublib
represents the sub-library to be deleted
and can be:

A for the Assembler sub-library
C for the COBOL sub-library.

The second entry in the operand field is
ALL. The two entries must be separated by
a period.

For the delete function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSSLB must be assigned to a tape unit, if
the source statement library is on a pri-
vate tape. SYS001 is used as a work file
and must be assigned to a tape unit.
SYS002, the device on which the newly
updated library is located, must be
assigned to a tape unit. SYSLST must be
assigned to a printer or a tape unit, and
SYSLOG can be assigned to the printer-
keyboard.

Control statement input for the delete
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSSLB, SY¥S001,
SYS002, SYSLST, and SYSLOG. The ASSGN
statements are followed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The DELETS control statement(s), fol-
lowed by

5. The /% control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

Copy

The copy function is used to copy the
source statement library on another tape.
The tape unit on which the library is to be
copied is assigned to SYS002.

The COPY control statement in the fol-
lowing format is used for the copy func-
tion.

COPY SL
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The entry in the operation field is
COPY. The entry in the operand field is
SL.

For the copy function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSSLB must be assigned to a tape unit, if
the source statement library is on a pri-
vate tape. SYS002 must be assigned to a
tape unit. SYSLST must be assigned to a
printer or a tape unit, and SYSLOG can be
assigned to a printer-keyboard.

Control statement input for the copy
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSSLB, SYsS002,
SYSLST, and SYSLOG. The ASSGN state-
ments are followed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The COPY control statement, followed by

5. The /* control statement, followed by
6. The /& control statement, which is the
last control statement of the job.

SERVICE FUNCTIONS

To request a service function for the
source statement library, use the following
EXEC control statement.

// EXEC SSERV

One or more of the three service func-
tions can be requested within a single run.
Any number of books within the source
statement library can be acted upon in this
run.

Display

The display function is used to get a
print-out of a book in the source statement
library. Any number of books can be dis-
played within a single run. The printed
output consists of a header and the infor-
mation contained within the book.

Contained within the printed header is
the name of the boock and the number of
records within the book.



Books are displayed in the card image
format. Each book is preceded and followed
by a BKEND statement.

The DSPLY control statement in one of.
the following formats is used to display
books in the source statement library.

DSPLY sublib.bookll,book2,...]
DSPLY sublib.ALL

The first format is used if only speci-
fic books are to be displayed from a speci-
fic sub-library. The entry in the opera-
tion field is DSPLY. The qualifier sublib
in the operand field represents the sub-
library containing the book to be displayed
and can be:

A for the Assembler sub-library

C for the COBOL sub-library.

book in the operand field represents the
name of the book in the sub-library to be
displayed. If more than one book from a
specific sub-library is to be displayed,
subsequent book names need not be
qualified. Books to be displayed must be
in alphameric sequence. Entries in the
operand field must be separated by commas.
The name of the book can be of any length;
however, a maximum of the first eight char-
acters is used to locate and display the
book. Continuation statements are not
recognized.

The second format is used if an entire
sub-library is to be displayed. The entry
in the operation field is DSPLY. The first
entry in the operand field is the name of
the sub-library to be displayed. sublib
can be:

A for the Assembler sub-library
C for the COBOL sub-library.

The second entry in the operand field is
ALL. The two entries must be separated by
a period.

For the display function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSSLB must be assigned to a tape unit, if
the source statement library is on a pri-
vate tape. SYSLST must be assigned to a
printer or a tape unit. SYSLOG can be
assigned to a printer-keyboard.

Control statement input for the display
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the

current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, SYSSLB,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC SSERV control statement, fol-
lowed by

4. The DSPLY control statement(s), fol-
lowed by

5. The /* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

Punch

The punch function is used to convert a
book in the source statement library into a
punched-card output deck. The resulting
punched-card deck consists of card images
of the book in the library. If the option-
al operand, COMPRSD, is specified, the card
images are punched in the compressed form
in which they are stored in the library.
Each book is preceded and followed by a
BKEND card.

Any number of books in the source state-
ment library can be punched within a single
run.

The PUNCH control statement in one of
the following formats is used to punch
books in the source statement library.

PUNCH sublib.bookl!{,book2,...}[,COMPRSD]
PUNCH sublib.ALL[,COMPRSD]

The first format is used if only speci-
fic books are to be punched from a specific
sub-library. The entry in the operation
field is PUNCH. The gqualifier sublib in
the operand field represents the sub-
library containing the book to be punched
and can be:

A for the Assembler sub-library

C for the COBOL sub-library.

book in the operand field represents the
name of the book in the sub-library to be
punched. If more than one book from a
specific sub-library is to be punched, sub-
sequent book-names need not be gqualified.
The entry COMPRSD is used if the books are
to be punched in the compressed form in
which they are stored in the library.
this option is selected, the cards are
punched in the first seventy-one columns.
Books to be punched must be in alphameric

When
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sequence. Entries in the operand field
must be separated by commas. The name of
the book can be of any length; however, a
maximum of the first eight characters is
used to locate and punch the book.
Continuation statements are not recognized.

The second format is used if an entire
sub-library is to be punched. The entry in
the operation field is PUNCH. The first
entry in the operand field is the name of
the sub-library to be punched. sublib can
be:

A for the Assembler sub-library
C for the COBOL sub-library.

The second entry in the operand field is
ALL. The entry COMPRSD is used if the
books are to be punched in the compressed
format.

For the punch function, SYSRDR must be
assigned to a card reader or a tape unit.
SY3SLB must be assigned to a tape unit, if
the source statement library is on a pri-
vate tape. SYSPCH must be assigned to a
card punch or a tape unit. SYSLST must be
assigned to a printer or a tape unit, and
SYSLOG can be assigned to a printer-
keyboard.

Control statement input for the punch
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSSLB, SYSPCH,
SYSLST, and SYSLOG. The ASSGN state-
ments are followed by

3. The EXEC SSERV control statement, fol-
lowed by

4., The PUNCH control statement(s), fol-
lowed by

5. The /*%* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

Display and Punch

The display-and-punch function is used to
combine the separate operations of the
display function and the punch function.
The output of the display-and-punch func-
tion is identical to that described in the
two preceding subsections. Any number of

56

books in a specific sub-library of the
source statement library can be displayed
and punched within a single run.

The DSPCH control statement in one of
the following formats is used to convert
books in a sub-library of the source state-
ment library to printed and punched-card
output.

DSPCH sublib.bookl!(,book2,...][,COMPRSD]
DSPCH sublib.ALL[,COMPRSD]

The first format is used if only speci-
fic books are to be displayed and punched
from a specific sub-library. The entry in
the operation field is DSPCH. The qualifi-
er sublib in the operand field represents
the sub-library containing the book to be
displayed and punched and can be:

A for the Assembler sub-library
C for the COBOL sub-library.

book in the operand field represents the
name of the book in the sub-library to be
displayed and punched. If more than one
book from a specific sub-library is to be
displayed and punched, subsequent book-
names need not be qualified. The entry
COMPRSD is used if the books are to be
punched in the compressed form in which
they are stored in the library, but printed
in the original card image format. Books
to be displayed and punched must be in
alphameric sequence. Entries in the oper-
and field must be separated by commas. The
name of the book can be of any length;
however, a maximum of the first eight char-
acters is used to locate and display and
punch the book. Continuation statements
are not recognized.

The second format is used if an entire
sub-library is to be displayed and punched.
The entry in the operation field is DSPCH.
The first entry in the operand field is the
name of the sub-library to be displayed and
punched. sublib can be:

A for the Assembler sub-library
C for the COBOL sub-library.

The second entry in the operand field is
ALL. The entry COMPRSD is used if the
books are to be punched in the compressed
format.

For the display and punch function,
SYSRDR must be assigned to a card reader or
a tape unit. SYSSLB must be assigned to a
tape unit, if the source statement library
is on a private tape. SYSLST must be
assigned to a printer or a tape unit.
SYSPCH must be assigned to a card punch or



a tape unit. SYSLOG can be assigned to a
printer-keyboard.

Control statement input for the display
and punch function, read from the device
assigned to SYSRDR, is as follows.

1. The JOB control statement, followed by
2. The ASSGN statements, if the current
assignments are not those required.
The ASSGN statements that can be used
are SYSRDR, SYSSLB, SYSLST, SYSPCH, and

SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC SSERV control statement, fol-
lowed by

4. The DSPCH control statement(s), fol-

lowed by
5. The /* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

LIBRARIAN FUNCTIONS: REIOCATABLE LIBRARY

This section describes the maintenance and
service functions that relate to the relo-
catable library.

MAINTENANCE FUNCTIONS

To request a maintenance function for the
relocatable library, use the following EXEC
control statement.

// EXEC MAINT

One or more of the three maintenance
functions for the relocatable library can
be requested within a single run. Any
number of modules within the relocatable
library can be acted upon in this run.
Further, one or more of the maintenance
functions for either of the other two
libraries (core image or source statement)
can be requested within this run, for the
same MAINT program maintains all three
libraries.

Catalog

adds a module to the
Input for the catalog
device assigned to
the relocatable

The catalog function
relocatable library.
function is from the
SYSIPT. A module in

library is the output of a complete lan-
guage translator run.

A module added to the relocatable
library is removed by using the delete
function.

The catalog function implies a delete
function. Thus, if a module exists in the
relocatable library with the same name as a
module to be cataloged, the module in the
relocatable library is deleted.

The CATALR control statement is required
to add a module to the relocatable library.
The CATALR control statement is read from
the device assigned to SYSRDR and is in the
following format.

CATALR modulename

The operation field contains CATALR.
The entry in the operand field, module€name,
is the name by which the module will be
known to the control system. The module-
name is one to eight alphameric characters,
the first of which must be alphabetic.

The cards composing the input for a
module are described in the section enti-~
tled Linkage Editor. The cards are:

1. INCLUDE control statement (if

appropriate)
2. ESD card
3. TXT card
4., REP card
5. Rep card
6. END card.

These input cards are read from the device
assigned to SYSIPT.

It is possible to have the relocatable
library on a tape that does not contain the
core image library. When this is true, the
relocatable library on the private tape is
referenced by the symbolic name SYSRLB.

The private library is built in one of two
ways. First, a COPY function can be per-
formed, copying the relocatable library on
the private tape. The alternate method is
to define a completely new private tape.
When this is the case, a special control
statement is required that defines a new
volume (NEWVOL) that contains the relocata-
ble library. This control statement is in
the following format and precedes the first
module to be cataloged to the newly defined
relocatable library.

NEWVOL

The operation field contains NEWVOL. The

operand field is blank.

For the catalog function, SYSRDR must be
assigned to a card reader or a tape unit.
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SYSIPT must be assigned to a card reader or
a tape unit. SYSRLB must be assigned to a
tape unit, if the relocatable library is on
a private tape. SYS000 and SYS001 are used
as work files and must each be assigned to
a tape unit. SYS002, the device on which
the newly updated library is located, must
be assigned to a tape unit. SYSLST must be
assigned to a printer or a tape unit, and
SYSLOG can be assigned to a printer-
keyboard.

read from the
is as follows.

Control statement input,
device assigned to SYSRDR,
1. The JOB control statement, followed by
2. The ASSGN control statements, if the

current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSIPT, SYSRLB,
SYS000, SYsS001, SYS002, SYSLST, and
SYSLOG. The ASSGN statements are fol-
lowed by

3. The EXEC MAINT control statement, fol-
lowed by

4, The NEWVOL control statement, if a new
library is being defined, followed by

5. The CATALR control statement(s), fol-
lowed by

6. The /% control statement, followed by

7. The /& control statement, which is the
last control statement of the job.

Delete

The delete function is used to remove
specific modules from the relocatable
library. The function can also be used to
delete the entire relocatable library. Any
number of modules can be deleted during a
single run.

The DELETR control statement in one of
the following formats is used to delete
modules from the relocatable library.

DELETR modnamel,modname, ...]
DELETR ALL

The first format is used when a specific
module is to be deleted. The entry in the
operation field is DELETR. The entry in
the operand field, modname, is the name of
the module to be deleted. If more than one
module is to be deleted, the module names
are separated by a comma. Modules to be
deleted must be in alphameric sequence.
modname is one to eight alphameric charac-
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ters, the first of which must be alphabetic
Continuation statements are not recognized.

The second format is used if the entire
library is to be deleted. The entry in the
operation field is DELETR. The entry in
the operand field is ALL.

Any number of DELETR control statements
can be used for the relocatable library
within a single run.

For the delete function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSRLB must be assigned to a tape unit, if
the relocatable library is on a private
tape. SYS001 is used as a work file and
must be assigned to a tape unit. SYS002,
the device on which the newly updated
library is located, must be assigned to a
tape unit. SYSLST must be assigned to a
printer or a tape unit, and SYSLOG can be
assigned to the printer-keyboard.

Control statement input for the delete
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSRLB, SY¥S001,
SYs002, SYSLST, and SYSLOG. The ASSGN
statements are followed by

3. The EXEC MAINT control statement, fol-
lowed by
4. The DELETR control statement(s), fol-

lowed by
5. The /#* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

Copy

The copy function is used to copy the relo-
catable library on another tape. The tape
unit on which the library is to be copied
is assigned to SYS002.

The COPY control statement in the fol-
lowing format is used for the copy func-
tion.

COPY RL
The entry in the operation field is

COPY. The entry in the operand field is
RL.



For the copy function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSRLB must be assigned to a tape unit, if
the relocatable library is on a private
tape. SY¥S002 must be assigned to a tape
unit. SYSLST must be assigned to a printer
or a tape unit, and SYSLOG can be assigned
to a printer-keyboard.

Control statement input for
function, read from the device
SYSRDR, is as follows.

the copy
assigned to

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSRLB, SYS002,
SYSLST, and SYSLOG. The ASSGN state-
ments are followed by

3. The EXEC MAINT control statement, fol-
lowed by

4. The COPY control statement, followed by
5. The /* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

SERVICE FUNCTIONS

To request a service function for the relo-
catable library, use the following EXEC
control statement.

// EXEC RSERV

One or more of the three service func-
tions can be requested within a single run.
Any number of modules within the relocata-
ble library can be acted upon in this run.

Display

The display function is used to get a
print-out of a module in the relocatable
library. Any number of modules can be
displayed within a single run. The printed
output consists of a header and the module.

Contained in the printed header is the
module name and the number of records need-
ed to contain the module.

The printed output of the module is
represented by hexadecimal characters and
EBCDIC, depending on the type of record and
the information contained within the
record.

The DSPLY control statement in one of
the following formats is used to display
modules in the relocatable library.

DSPLY modulel(,module2,...]
DSPLY ALL

The first format is used if only speci-
fic modules are to be displayed. The entry
in the operation field is DSPLY. The entry
in the operand field, module, represents
the name of the module to be displayed. 1If
more than one module is to be displayed,
the module names are separated by commas.
Modules to be displayed must be in alpham-
eric sequence. Module names are from one
to eight characters long.. Continuation
statements are not recognized.

The second format is used if the entire
relocatable library is to be displayed.
The entry in the operation field is DSPLY
The entry in the operand field is ALL.

For the display function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSRLB must be assigned to a tape unit, if
the relocatable library is on a private
tape. SYSLST must be assigned to a printer
or a tape unit. SYSLOG can be assigned to
a printer-keyboard.

Control statement input for the display
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSRLB, SYSLST,
and SYSLOG. The ASSGN statements are
followed by

3. The EXEC RSERV control statement, fol-
lowed by
fol-

4. The DSPLY control statement(s),
+  lowed by
5. The /* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

Punch

The punch function is used to convert a
module in the relocatable library into a
punched-card output deck.

Any number of modules in the relocatable
library can be punched within a single run.
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The punched-card output is acceptable to
every function that uses relocatable
modules as input.

The PUNCH control statement in one of
the following formats is used to convert
modules in the relocatable library to
punched-card output.

PUNCH modulell,module2,...]

PUNCH ALL

The first format is used if only speci-
fic modules are to be punched. The entry
in the operation field is PUNCH. The entry
in the operand field, module, represents
-he name of the module to be punched. 1I1f
more than one module is to be punched, the
module names are separated by commas.
Modules to be punched must be in alphameric
sequence. Module names are from one to
eight characters long. Continuation state-
ments are not recognized.

The second format is used if the entire
relocatable library is to be punched. The
entry in the operation field is PUNCH. The
entry in the operand field is ALL.

For the punch function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSRLB must be assigned to a tape unit, if
the relocatable library is on a private
tape. SYSPCH must be assigned to a card
punch or a tape unit. SYSLST must be
assigned to a printer or a tape unit, and
SYSLOG can be assigned to a printer- key-
board.

Control statement input for the punch
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSRLB, SYSPCH,
SYSLST, and SYSLOG. The ASSGN state-
ments are followed by

3. The EXEC RSERV control statement, fol-
lowed by

4. The PUNCH control statement(s), fol-
lowed by

5. The /* control statement, followed by
6. The /& control statement, which is the

last control statement of the job.
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module,

Display and Punch

The display-and-punch function is used to
combine the separate operations of the
display function and the punch function.
The output of the display-and-punch func-
tion is identical to that described in the
two preceding subsections. Any number of
modules in the relocatable library may be
displayed and punched within a single run.

The DSPCH control statement is used to
convert modules in the relocatable library
to printed and punched-card output. The
DSPCH control statement is in one of the
following formats.

DSPCH modulel[,module2,...]
DSPCH ALL

The first format is used if only speci-
fic modules are to be displayed and
punched. The entry in the operation field
is DSPCH. The entry in the operand field,
represents the name of the module
to be displayed and punched. If more than
one module is to be displayed and punched,
the module names are separated by commas.
Modules to be displayed and punched must be
in alphameric sequence. Module names are
from one to eight characters long. Con-
tinuation statements are not recognized.

The second format is used if the entire
relocatable library is to be displayed and

punched. The entry in the operation field
is DSPCH. The entry in the operand field
is ALL.

For the display-and-punch function,
SYSRDR must be assigned to a card reader or
a tape unit. SYSRLB must be assigned to a
tape unit, if the relocatable library is on
a private tape. SYSLST must be assigned to
a printer or a tape unit. SYSPCH must be
assigned to a card punch or a tape unit.
SYSLOG can be assigned to a printer-
keyboard.

Control statement input for the display
and punch function, read from the device
assigned to SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSRLB, SYSLST,
SYSPCH, and SYSLOG. The ASSGN state-
ments are followed by

3. The EXEC RSERV control statement, fol-
lowed by



4. The DSPCH control statement(s),
lowed by

fol-

5. The /* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

LIBRARIAN FUNCTIONS: DIRECTORIES

This section describes the service func-
tion, display, that relates to the three
directories. A directory on the tape resi-
dent system is made up of the header
records that precede each program, book, or
module in the core image library, the
source statement library, or the relocata-
ble library, respectively.

To reguest the display service function
for a directory, use the following EXEC
control statement.

// EXEC DSERV

Any number of directories can be displayed
within a single run.

Each printed line contains one header
record. The phase, book, or module name is
displayed in EBCDIC. All other fields are
. represented by hexadecimal characters.

The DSPLY control statement in the fol-
lowing format is used to display specific
directories or all directories.

DSPLY diril,dir2(,dir31]
DSPLY ALL

The first format is used if only speci-
fic directories are to be displayed. The
entry in the operation field is DSPLY. The
entry in the operand field, dir, represents
the name of the directory to be displayed.
It can be:

the
the
the

CcD for
Ss for
RD for

core image directory
source statement directory
relocatable directory.

If more than one directory is to be dis-
played, the symbols for the directories
must be separated by a comma and can be in
any order.

The second format is used if all three
directories are to be displayed. The entry
in the operation field is DSPLY. The entry
in the operand field is ALL.

For the display function, SYSRDR must be
assigned to a card reader or a tape unit.
SYSLST must be assigned to a printer or a

tape unit.  If the operand ALL or SS is
used, and if the source statement library
is on a private tape, SYSSLB must be
assigned to a tape unit. If the operand
ALL or RD is used, and if the relocatable
library is on a private tape, SYSRLB must
be assigned to a tape unit. SYSLOG can be
assigned to a printer-keyboard.

Control statement input for the display
function, read from the device assigned to
SYSRDR, is as follows.

1. The JOB control statement, followed by

2. The ASSGN control statements, if the
current assignments are not those
required. The ASSGN statements that
can be used are SYSRDR, SYSLST, SYSSLB,

SYSRLB, and SYSLOG. The ASSGN state-
ments are followed by

3. The EXEC DSERV control statement,
lowed by

fol-

4., The DSPLY control statement, followed
by

5. The /* control statement, followed by

6. The /& control statement, which is the
last control statement of the job.

SYSTEM GENERATION

This section describes the general proce-
dure that are followed in generating a tape
resident basic operating system:.

The tape resident system is received on

a tape. The tape received contains three
defined libraries: the core image, reloca-
table, and source statement. The libraries

contain the following components.

1. Core image library. Contains programs
in the core image format. The programs
in the core image library are the
Supervisor and its associated transient
routines (OPEN, CLOSE, etc), Job Con-
trol, Linkage Editor, MAINT, and Assem-
bler. All programs in the core image
library are edited to run with the
Supervisor supplied by IBM.

2. Relocatable library. Contains modules
in the relocatable format. The modules
in the relocatable library are the
resident control program and service
programs. These programs include Job
Ccontrol, Linkage Editor, and the
librarian programs. The librarian
programs are MAINT, SSERV, RSERV, and
DSERV. Other programs that can be in
the relocatable library are Assembler,
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COBOL, FORTRAN, PL/I, RPG, Autotest,
Sort/Merge, and Utilities. The pro-
grams in the relocatable library will
subsequently be edited to run with a
Supervisor that is adapted to the con-
figuration of the individual installa-
tion.

3. Source statement library. Contains
books in source-language format. The
books supplied are macro definitions in
the Assembler sub-library. Among the
macro definitions in the Assembler sub-
library are the Supervisor macros and
the logical I0OCS macros.

The tape received by the user is capable
of operating as a system. However, it is
recommended that a Supervisor be assembled
that is adapted to the configuration of the
individual installation, and that the
libraries of the system be edited according
to the needs of the installation. When
this process is completed, the newly creat-
ed system replaces the system that was
received by the user.

The recommended procedure for generating
a system that meets the requirements of the
individual installation follows.

1. Create a set of variable symbol state-
ments. Since a Supervisor is assembled
by using conditional assembly, a group
of SET variable symbols is created to
select various options, such as storage
protection, timer feature, date conven-
tion, etc.
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2.

Catalog the set of variable symbol
statements (called CONFIG) in the
Assembler sub-library of the source
statement library. The MAINT program
is used for this catalog function.

Assemble a new Supervisor. Assembly of
the Supervisor depends conditionally
upon the SET variable symbols defined
by CONFIG. Therefore, a COPY CONFIG
statement is included in each component
of the Supervisor.

Linkage-edit the Supervisor and catalog
it in the core image library. Other
system programs are linkage-edited and
cataloged to run with the new Supervi-
sor. Only those programs required for
the system need be cataloged; the sel-
ection depends upon the needs of the
individual installation. The MAINT
program is used for this catalog func-
tion.

Obtain backup by copying or punching
the system. The MAINT or SSERV and
RSERV programs are used for this func-
tion.

Delete the unused elements of the sys-
tem for which backup has been obtained.
The MAINT program is used for this
function.

Catalog installation programs, macro
definitions, etc, by using the mainten-
ance (MAINT) program.



APPENDIX A: STANDARD TAPE FILE LABEL

File
Label
Number
§
File Volume |File 5 e
File !dentifier Serial Sequence | Sequence| § § Creation Expiration Block System Code Reserved
Number Number | Number g, Z% Date Date Count For A.S.A.
oy NE) - — | - :
—1'|~wT| [T TTTT T TR TT T Il Tl [ Isfs] [ flefsls] 111 1s#l [ ] |8?’=“»| LTl [ LTI IR ITT [
Label Version File
Identifier Number of Security
Generation
The standard tape file label format and contents are as fol lows:
EIELD NAME AND LENGTH DESCRIPTION FIELD NAME AND LENGTH DESCRIPTION
1. LABEL IDENTIFIER identifies the type of label 9. CREATION DATE indicates the year and the day of
3 bytes, EBCDIC HDR = Header == beginning of a data 6 bytes the year that the file was created:
file .
EOF = End of File == end of a set of Position  Code Meaning
data
EQOV = End of Volume -~ end of the 1 blank none
physical reel 2-3 00-99  Year
4-6 001-366 Day of Year

2. FILE LABEL NUMBER
1 byte, EBCDIC

Always a 1
{e.g., January 31, 1965 would
be entered as 65031)

3. FILE IDENTIFIER

uniquely identifies the entire file,
17 bytes, EBCDIC

may contain only printable characters. 10, EXPIRATION DATE indicates the year and the day of
6 bytes the year when the file may become
a scratch tape, The format of this

4, FILE SERIAL NUMBER uniquely identifies a file/volume

6 bytes, EBCDIC

VOLUME SEQUENCE
NUMBER_ 4 bytes

FILE SEQUENCE NUMBER

4 bytes

GENERATION NUMBER

4 bytes

VERSION NUMBER OF
GENERATION 2 bytes

relationship. This field is identical
to the Volume Serial Number in the
volume label of the first or only
volume of a multi-volume file or a
multi=file set. This field will
normally be numeric (080001 to
999999) but may contain any six
alphameric characters,

indicates the order of a volume in a
given file or multi~file set, The
first must be numbered 0001 and
subsequent numbers must be in proper
numeric sequence.

assigns numeric sequence to a file
within @ multi=file set. The first
must be numbered 0001.

uniquely identifies the various
editions of the file. May be from
0001 to 9999 in proper numeric
sequence,

indicates the version of a generation
of a file.

FILE SECURITY

1 byte

BLOCK COUNT

6 bytes

SYSTEM CODE
13 bytes

RESERVED
7 bytes

field is identical to Field 9. Ona
multifile reel, processed sequentially,
all files are considered to expire on
the same day.

indicates security status of the file,
0 = no security protection
1 = security protection. Addit-
ional identification of the
file is required before it
can be processed.

indicates the number of data blocks
written on the file from the last
header label to the first trailer label
exclusive of tape marks, Count does
not include checkpoint records.
This field is used in Trailer Labels.

uniquely identifies the programming
system.

Reserved for American Standards
Association (A.S,A,). At present,
should be recorded as blanks.
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APPENDIX B:

OPERATOR-TO-SYSTEM COMMANDS

Name Operation Operand Remarks
ASSGN SYSxxx, address [, X ss'] [,ALT] [,TEMP] SYSxxx: can be SYSRDR
SYSIPT
SYSPCH
SYSLST
SYSLOG
SYSSLB
SYSRLB
SYS000-SYS244
address: can be X'cuu', UA, or IGN
X'cuus ¢ =0-6
vu = 00-FE (0~254) in hex
UA: unassign
IGN: unassign and ignore
X'ss': used for 7-track tape only
Bytes Trans-
per late Convert
ss  Inch Parity Feature Feature
10 200 odd off on
20 200 even  off off
28 200 even on off
30 200 odd off off
38 200 odd on off
50 556  odd off on
60 556 even off off
68 55 even on off
70 556 odd off off
78 556  odd on off
90 800 odd off on
A0 800 even off of f
A8 800 even on off
BO 800 odd of f off
B8 800 odd on of f
ALT: specifies alternate unit
TEMP: assignment for logical unit will be
destroyed by next JOB statement
RESET blank Resets 1/O device assignments
CLOSE SYSxxx SYSxxx: SYSLST, SYSPCH, or
SYS000-SYS244
DVCDN X'cuu! X'euu': c=0-6
uu = 00-FE (0~254) in hex
DVCUP X'cuu' X'euu: ¢=0-6
uu = 00-FE (0-254) in hex
MTC opcode, X'cuu'* opcode: BSF, BSR, ERG, FSF, FSR, RUN,
REW, or WTM
X'cud: c¢=0-6
vu = 00-FE (0-254) in hex
CANCEL blank Cancels execution of current job
PAUSE comments Causes pause at end of current job step
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Name | Operation Operand Remarks
LISTIO SYS Causes listing of 1/O assignments
PROG
UA
DOWN
SYSxxx
LOG blank Causes logging of job control statements
on SYSLOG
NOLOG | blank Suppresses logging of job control state-
ments on SYSLOG
SET [DATE=vu|ue1] [,CLOCK==va|ue2] [,UPSI=vu|ue3] [,LINECT=vaIue4] valuel: in one of the following formats

mm/dd/yy
dd/mm/yy

mm:  month  (01-12)
dd:  day  (01-31)
yy: year (00-99)
value2: in the following format
hh/mm/ss
hh: hours (00-23)
mm:  minutes (00~59)
ss: seconds (00-59)
valve3: 0, 1, or X

value4: standard number of lines for
oufput on each page of SYSLST

blank

is alter code 5
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APPENDIX C:

JOB CONTROL STATEMENTS

Name | Operation Operand 72 Remarks
// JOB jobname jobname: one to eight alphameric characters
/) EXEC [progname] progname: one to eight alphameric characters.
Used only if the program is in the core image library.
// ASSGN SYSxxx,address[,X‘ss'] [,ALT] K SYSxxx: can be SYSRDR
SYSIPT
SYSPCH
SYSLST
SYSLOG
SYSSLB
SYSRLB
SYS000-5YS244
address: can be X'cuu', UA, or IGN
X'ewu': ¢=0-6
uu = 00-FE (0-254) in hex
UA: unassign
IGN: unassign and ignore
X'ss': used for 7-track tape only
Bytes Trans-
per late Convert
ss Inch Parity Feature Feature
10 200 odd off on
20 200 even off off
28 200 even on off
30 200 odd off off
38 200 odd on off
50 556 odd off on
60 556 even off off
68 556 even on off
70 556 odd off off
78 556 odd on off
90 800 odd off on
A0 800 even off off
A8 800 even on off
BO 800 odd off off
B8 800 odd on off
ALT: specifies alternate unit
// RESET blank ¥ Resets 1/O device assignments
// DATE mm/dd/yy ¥ mm:  month  (01-12)
or dd: day (01-371)
dd/mm/yy ¥ yy:  year (00-99)
// UPSI nnnnnhnn ¥ n: 0, 1, or X
// VOL SYSxxx, filename '3 SYSxxx: can be SYSIPT
SYSPCH
SYS000-5YS244
filename: one to eight alphabetic characters
// TPLAB 'label fields 3-10' s 'label fields 3-10": indicated fields of the standard tape file label.
A 49-byte character string, contained within
single quotes.
// TPLAB 'label fields 3-10 label! fields C 'label fields 3-10: same as above

11-13'

C: any non-blank character in column 72

20-character direct continuation of the same
character string begun with fields 3-10 (no
blanks, quotes, or commas.separating)

label fields 11-13":
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Name | Operation Operand 72 Remarks
// RSTRT jobname, SYSxxx, nnnn B jobname: one to eight alphameric character name of the job
to be restarted
SYSxxx: symbolic unit name of the device on which the check-
point records are stored. Can be SYS000-5YS244.
nnnhn: one to four character identification of the checkpoint
record to be used for restarting
// LISTIO SYS B Causes listing of 1/O assignments
PROG
UA
DOWN
SY Sxxx
// OPTION option1 [, option2, ...] ¥ option: can be any of the following
LOG Log control statements on SYSLST
NOLOG Suppress LOG option
DUMP Dump registers and main storage on SYSLST
in the case of abnormal program end
NODUMP Suppress DUMP option
LINK Write output of language translator on SYS000
for linkage editing
NOLINK Suppress LINK option
DECK Output object module on SYSPCH
NODECK Suppress DECK option
LIST Output listing of source module on SYSLST
NOLIST Suppress LIST option
LISTX Output listing of object module on SYSLST
NOLISTX Suppress LISTX option
SYM Print symbol table on SYSLST and/or punch
symbo! deck on SYSPCH
NOSYM Suppress SYM option
XREF Output symbolic cross-reference list on SYSLST
NOXREF Suppress XREF option
ERRS Output listing of all errors in source program
on SYSLST
NOERRS Suppress ERRS option
CATAL Catalog program or phase in core image library
immediately after completion of Linkage Editor run
48C 48-character set
60C 60-character set
// PAUSE [ comments] ¥ PAUSE statement is always printed on 1052 (SYSLOG). If no 1052
is available, the statement is ignored.
/* ignored ignored Columns 1 and 2 are the only columns checked.
/& ignored ignored Columns 1 and 2 are the only columns checked.
* comments Column 2 must be blank.
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GLOSSARY

The explanations of the following terms
relate to their use in the IBM Basic Oper-
ating Systems/360 (26K Tape) publications.
These explanations may differ from those in
other publications.

Basic Operating System/360 (16K Tape): A
tape-resident system that provides
operating system capabilities for 16K
and larger System/360 tape configu-
rations.

Block: 1. To group records physically for
the purpose of conserving storage
space or increasing the efficiency of
access or processing.

2. A physical record on tape.

A source statement routine written
in the Assembler or COBOL language.

Book:

Buffer: 1. A storage device in which data
is assembled temporarily during data
transfers. It is used to compensate
for a difference in the rate of flow
of information or the time occurrence
of events when transferring informa-
tion from one device to another. For
example, the IBM 2821 Control Unit (a
control and buffer storage unit for
card readers, card punches, and prin-
ters in a System/360).

2. A portion of main storage used for
an input or output area.

Catalog: To enter a phase, module, or book
into one of the system libraries as a
permanent entry.

Channel Program: One or more Channel Com-
mand Words (CCW's) that control(s) a
specific sequence of channel opera-
tions. Execution of the specific
sequence is initiated by a single
START I/0 instruction.

Channel Scheduler: The part of the Super-
visor that controls the movement of
data between main storage and
input/output devices.

Checkpoint: A point in a program at which
sufficient information can be stored
to permit restarting the problem pro-
gram from that point.

Checkpoint Record: Tape records that con-
tain the status of the job and the
system at the time the records are
written by the checkpoint routine.
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These records provide the necessary
information for restarting a job with-
out having to return to the beginning
of the job.

Checkpoint/Restart: A means of restarting

execution of a program at some point
other than the beginning. When a
checkpoint macro instruction is issued
in a problem program, checkpoint
records are created. These records
contain the status of the program and
the machine. When it is necessary to
restart a program at a point other
than the beginning, the restart proce-
dure uses the checkpoint records to
reinitialize the system.

Checkpoint Routine: A routine that records

information for a checkpoint.

Command Control Block: A sixteen-byte
field (five halfwords) required for
each I/0 device controlled by physical
IoCS. This field is used for communi-
cation between physical IOCS and the
problem program.

Communication Region: An area of the
Supervisor set aside for interprogram
and intraprogram communication. It
contains information useful to both
the Supervisor and the problem pro-
gram.

Control Program: A group of programs that
provides functions such as the han-
dling of input/output operations,
error detection and recovery, program
loading, and communication between the
program and the operator. IPL, Super-
visor, and Job Control make up the
control program in the Basic Operating
System/360.

control Section: The smallest separately
relocatable unit of a program; that
portion or text specified by the pro-
grammer to be entity, all elements fo
which are to be loaded into contiguous
main storage locations.

Core Image Library: An area of the resi-
dent system tape used to store pro-
grams that have been processed by the
Linkage Editor. Each program is in a
form identical to that which it must
have to be executable in main storage.
The programs in the core image library
include system programs, the librarian
programs, and other IBM-supplied pro-
grams such as Assembler, RPG, and sort




programs. User programs are also
stored in the core image library.

Core Storage: See Main Storage

Data File: A collection of related data
records organized in a specific man-
ner. For example, a payroll file (one
record for each employee, showing his
rate of pay, deductions, etc.) or an
inventory file (one record for each
inventory item, showing the cost,
selling price, number in stock, etc.).

External Reference: A reference to a sym—
bol used in another module.

Fetch: 1. To bring a program phase into
main storage from the core image
library for immediate execution.

2. The routine that retrieves
requested phases and loads them into
main storage.

3. The name of a macro instruction
(FETCH) used to transfer control to the
System Loader.

File: See Data File

Fixed-Length Record: A record having the
same length as all other records with
which it is logically or physically
associated.

Initial Program Loading (IPL): The ini-
tialization procedure that causes
Basic Operating System/360 to read
programs into main storage.

Input Job Stream: A sequence of job con-
trol statements entering the system,
which may also include input data.

Input/Output Control System (IOCS): A
group of macro-instruction routines
provided by IBM for handling the
transfer of data between main storage
and external storage devices. IOCS
consists of two parts: physical IOCS
and logical IOCS.

Interruption: A break in the normal
sequence of instruction execution. It
causes an automatic transfer to a
preset storage location where action
is taken to satisfy the condition that
caused the interruption.

1/0 Area: An area (portion) of main stor-
age into which data is read or from
which data is written. 1In Operating
System/360 publications, the term
buffer is often used in place of 1/0
area. I/0 means Input/Output.

IPL Loader: A program that reads the

Supervisor into main storage and then
transfers control to the Supervisor.

Job Control: A program that is called into
storage to prepare each job or job
step to be run. Some of its functions
are to assign I/0 devices to certain
symbolic names, set switches for pro-
gram use, log (or print) job control
statements, and fetch the requested
program phase.

Job Control Statement: Any one of the
control statements in the input stream
that identifies a job or job step or
defines its requirements and options.

Job Statement (JOB): The control statement
in the input stream that identifies
the beginning of a series of job con-
trol statements for a single job i.e.,
a single accounting unit of progcess-
ing.

Job Step: The execution of a single proc-
essing program.

K: 1024

Language Translators: A general term for
any assembler, compiler, or other
routine that accepts statements in one
language and produces equivalent
statements in another language. The
Basic Operating System/360 has five
language translators: Assembler,
COBOL, FORTRAN, PL/I and RPG.

Librarian: The set of programs that main-
tains, services, and organizes the
system libraries.

Library: An organized collection of pro-
grams, source statements, or object

modules maintained on the system-
resident tape. Three libraries are
used by the Basic Operating
System/360: core image library,
source statement library, and reloca-
table library.

Linkage Editor: A system service program
that edits the output of language
translators and produces executable
program phases. It relocates programs
or program sections and links together
separately assembled (or compiled)
sections.

Load: To fetch, i.e., to read a phase into
main storage preparatory to executing

it.

Logic Module: An accessing routine that
provides an interface between a proc-
essing program and physical IOCS.

Logical File: A data file that has been
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described to the Basic Operating
System/360 through the use of a file-
definition (DTF) macro instruction.
Note that a data file is described to
Operating System/360 through a
different defining method. Operating
System/360 publications refer to a
data file described in this different
manner as a data set.

Logical IOCS: A comprehensive set of
macro-instruction routines provided to
handle the creation, retrieval, and
maintenance of data files.

Logical Record: A record identified from
the standpoint of its content, func-
tion, and use rather than its physical
attributes. It is meaningful with
respect to the information it con-
tains. (Contrasted with Physical
Record.)

Main Storage: All addressable storage from
which instructions can be executed or
from which data can be loaded directly
into registers.

Module (Programming). The input to or
output from a single execution of a
language translator or the Linkage
Editor; a separate program unit that
can be combined with other units.

Cbject Module: The output of a single exe-
cution of a language translator; it
constitutes input to the Linkage Edi-
tor. An object module consists of one
or more control sections in relocata-
ble, non-executable form and an asso-
ciated control dictionary.

Operating System: A collection of programs
that enables a data processing system
to supervise its own day-to-day opera-
tions, automatically calling in pro-
grams, routines, languages, and data
as needed for continuous throughput of
an uninterrupted series of jobs.

Operating System/360: A modular and device
independent operating system requiring
direct access storage device resi-
dence; the minimum main storage
requirement is 32K.

Overlap: To do something at the same time
that something else is being done; for
example, to perform input/output oper-
ations while instructions are being
executed by the central processing

unit.
Overlay: 1. A segment (phase) of a program

retrieved into main storage, replacing
all or part of a previously retrieved
section.
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2. The technique of repeatedly using
the same blocks of internal storage
during different stages of a problem.
For example, when one routine is no
longer needed in internal storage,
another routine can replace all or
part of that routine.

Overrun: To lose data by performing an I/0
operation before a previous I/0 opera-
tion on the same channel is complete.

Phase: The smallest complete unit that can
be referenced in the core image
library. Each overlay of a program or
(if the program contains no overlays)
the program itself is a single com-
plete phase.

Physical I0CS: Macro instructions and
Supervisor routines that schedule and
supervise the execution of channel
programs. Physical IOCS controls the
actual transfer of records between the
external storage medium and main stor-
age.

Physical Record: A record identified from
the standpoint of the manner or form
in which it is stored and retrieved;
that is, one that is meaningful with
respect to access. (Contrasted with
Logical Records.)

Problem Program: 1. The user's object
program. It can be produced by any of
the language translators. It consists
of instructions necessary to solve the
user's problem.

2. A general term for any routine
that is executed in the data process-
ing system's problem state; that is,
any routine that does not contain
privileged operations. (Contrasted

with Supervisor.)

Processing Program: A general term for any
program that is both loaded and super-
vised by the control program. Speci-
fically, a collection of certain IBM-
supplied programs: the language
translators, Autotest, Sort/Merge, and
Utilities. The term processing pro-
grams is in contrast to the term con-

trol program.

Queue: A list of entires, usually ordered
in the sequence of arrival. The
entries identify things contending for’
service or attention.

Record: A general term for any unit of data
that is distinct from all others when
considered in a particular context.

Relocatable: A module or control section
whose address constants can be modi-



fied to compensate for a change in
origin.

Relocatable~-Library Module: A module con-
sisting of one or more complete con-
trol sections cataloged as a single
entry in the relocatable library.

Restart: See Checkpoint/Restart

Self-Relocating: A programmed routine that
is loaded at any double-word boundary
and can adjust its constants so as to
be executed at that location.

Service Programs: Any of the class of
standard routines that assist in the
use of a data processing system and
successful execution of problem pro-
grams. These programs include Auto-
test, Sort/Merge, and Utilities.

Source Module: A set of source statements
in the symbolic language of a language
translator, that constitutes the
entire input to a single execution of
the language translator.

Source Statement: Statements written by a
programmer in symbolic terms related
to a language translator such as
Assembler or COBOL.

Source Statement Library. A collection of
books (such as macro definitions)
cataloged onto the system tape by the
Librarian.

Stacked Job Processing: A technique that
permits multiple job definitions to be
grouped (stacked) for presentation to
the system. This allows the system to
automatically process each job in
sequence.

Supervisor: A component of the control
program. It consists of routines to
control the functions of machine
interruptions, external interruptions,
operator communications, and physical
I0CS requests and interruptions.

Symbolic I/0 Assignment: A means by which
problem programs can refer to an I/0
device by a symbolic name. Before a
program is executed, Job Control can
be used to assign a specific I/0
device to that symbolic name.

System lLoader: One of the Supervisor rou-
tines. It is used to retrieve program
phases from the core image library and
load them into main storage. System
Pack: The pack in which the Basic
Operating System resides.

System Residence: The external storage
space allocated for storing the basic
operating system. It refers to an
on-line tape reel that contains the
necessary programs required for exe-
cuting a job on the data processing
system.

System Service Programs: Programs that
perform portions of the functions of
generating the initial basic operating
system, generating specialized sys-
tems, creating and maintaining the
library sections, and loading and
editing programs onto the resident
tape. These programs are: Linkage
Editor and Librarian.

Tape-Resident System: An operating system
that uses magnetic tape for on-line
storage of system routines.

Throughput: A measure of system efficiency;
the rate at which work can be handled
by a data processing system.

Transient Area: This is a main storage area
(within the Supervisor area) used for
temporary storage of transient rou-
tines.

Transient Routines: These routines are
permanently stored on the system-
residence tape and loaded (by the
Supervisor) into the transient area
when needed for execution.

Undefined Record: A record having an
unspecified or unknown length.

Variable-Length Record: A record having a
length independent of the length of
other records with which it is logi-
cally or physically associated.
(Contrasted with Fixed-Length Record.)

Volume: That portion of a single unit of
storage media that is accessible to a
single read/write mechanism. For
example, a reel of magnetic tape on a
2400-series magnetic tape drive.
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