



































































































































































































































































































































































































































































































































































































































































































































Note that the DVCUP/DVCDN commands reserve the DASD at the
device level, although the programmer may be interested in reserving only
one file on that particular device. It is recommended that DVCUP and
DVCDN commands be entered only via the console.

Further hardware details on channel or string switching may be found
in the appropriate DASD hardware manuals, and also in the hardware
manuals for the IBM 370/115, 370/125.

= TR A QY

When using DASD Swiiching, in order to facilitate the diagnosis of
hardware failures, the inclusion of Recovery Management Support (RMS) is
required. For System/370 Models 115 or 125, RMS may be included
during DOS/VSE system generation by specifying RMS=YES in the
SUPVR macro.

Designing Programs for Virtual Mode Execution

This section describes programming techniques that may improve the
efficiency of programs that execute in virtual mode. Consider these
techniques for new programs to be written and old programs to be revised.
The section also contains information on the use of certain macros that are
provided especially for virtual storage. Programming conventions for the
shared virtual area are also discussed.

Programming Hints for Reducing Page Faults

It is definitely worthwhile to spend some extra programming effort for
tuning virtual-mode programs that are used frequently or that require long
periods of processing time so that they will cause fewer page faults during
execution. Page faults generally occur when the size of the virtual-mode
program exceeds the number of page frames available to it during
execution. Efforts to reduce the number of page faults occurring in a
program generally involve techniques for reducing the size of the working
set of the program. The term working set is one that recurs often in
discussions of virtual storage systems.

The working set of a program is comprised of those program pages that
contain the most frequently used sequences of instructions for a given
period of time. The working set of a program is not a fixed number of
pages or instructions of that program; this set changes as the execution of
the program proceeds. For example, a program doing an internal sort and
writing a formatted table based on the results of this sort would have two
completely different basic working sets; one for the sort function and one
for the write functions.

What does execute efficiently mean? Essentially, this means that a
program will not execute appreciably slower than if the entire program were
in processor storage during its entire execution.

Although the following section does not tell you how to determine the
size of the working set, it does provide techniques for reducing its size.
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General Hints for Reducing the Working Set

There are three general rules to keep in mind when working toward a
reduction of a program’s working set. The first is locality of reference, that
is, instructions and data used together should be in storage near each other.
Second is minimum processor storage. In other words, the amount of
processor storage necessary for a program to do something should be kept
as low as possible. Third is validity of reference, that is, references should
be made only to data which will actually be used.

The chief means of achieving locality of reference is to make execution
sequential whenever possible by avoiding excessive branching.

A program that executes sequentially normally requires a partition
larger than the same program when it does not execute sequentially. For
example, the functions of a section of code repeat themselves several times
throughout the logic of your program. You are tempted to write this code
once and branch to it whenever necessary, but branching violates the
principle of locality of reference. Branching may cause more page faults
than would coding the routine in line each time it is used. Also, it is easier
for someone else to follow the logic of a program which is written to
execute sequentially.

Locality of reference can be achieved only to a limited extent by
programs written in a high-level language.

Elements in arrays in FORTRAN or PL/I can be referred to in the
order in which they appear in storage. In FORTRAN, for example, arrays
are ordered by columns. The elements of the array DIMENSION (2,2,2)
are arranged as follows in contiguous virtual storage locations:

(1,1,1) (2,1,1)
(1,2,1) (2,2,1)
(1,1,2) (2,1,2)
(1,2,2) 2,2,2)

For array structures of other compilers, refer to the appropriate
programming language reference manuals.

A routine which processes all the elements of such an array should
refer to them in this order. If only certain elements of an array are
processed, the elements should be arranged in the order in which they are
to be processed. If arranging an array in a certain manner causes it to be
processed advantageously one time, but disadvantagéously another time,
you should consider writing two arrays, even at the cost of additional
virtual storage.

In an assembler language program, you should keep frequentiy used
data and constants near each other in storage, and near the instructions
which use them. This contrasts with the traditional practice of having one
area at the end of the program reserved for all the data areas and
constants. By the same token, seldom used data should be separated from
the frequently used data and placed with the routines which use it.

Avoid, if possible, using chains which must be searched each time a
data item is required. If chains are unavoidable they should be kept in a
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compact area of storage. This may result in some wasted (virtual) storage
but will be better than searches of large areas of storage.

Another good practice to help reduce paging is to initialize variables
just before they are to be used. For example in PL/I instead of the
following:

DCL A FIXED INIT (10);

DO B=1 TO 100;
A=A+B;
END;
use:
DCL A FIXED;

A=10;

DO B=1 TO 100;
A=A+B;

END;

In the first method of coding, PL/I initializes the automatic variable at the
beginning of execution. The second method of coding does not require the
page containing A to be in processor storage until just before A is used.

An important help in reducing the amount of processor storage needed
for execution is to keep coding used for errors or other unusual occurrences
in a separate routine. If, for example, the main routine contains code for
conditions that occur only 5% of the time, by moving this error code to a
separate section of your program, you can reduce the amount of needed
processor storage for 95% of the processing.

Frequently-used subroutines should be loaded near each other. Because
of their frequent use, these routines tend to be in processor storage almost
continuously. If they are scattered over several pages, each of these pages
will need to be in processor storage most of the time, thus increasing the
size of the working set. By loading these routines near each other, you
reduce the number of pages required in processor storage at any one time.

Subroutines should be designed to do as much processing as possible
whenever they are called. It is better to duplicate some code from the
calling routine in the called routine in order to avoid switching back and
forth between routines. One technique for accomplishing this is to have the
calling program pass several parameters to the subroutine and make one
call, rather than passing one parameter at a time and make several calls.

You should try to keep code that can be modified and code that cannot
be modified in separate sections of a large program. This will reduce page
traffic by reducing the number of pages that are changed. Also, try to
prevent I/O buffers from crossing page boundaries unnecessarily. Check
the assembler listing and the linkage editor map to determine where 2K
boundaries occur in your programs.
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Using Virtual Storage Macros

The macros designed for use by virtual-mode programs, which are discussed
below, perform the following services:

« fix pages in processor storage (PFIX macro) and later free the same
pages for normal paging (PFREE macro).

« indicate the mode of execution of a program (RUNMODE macro).

« influence the paging mechanism in order to reduce the number of page
faults, to minimize the page 1/0 activity, and to control the page traffic
within a specific partition.

In order to use these macros you must be programming in assembler
language or, if your program is written in a high-level language, you must
write an assembler subroutine to make use of them. Refer to DOS/VSE
Macro Reference for a detailed description of these macros.

Fixing Pages in Processor Storage

In DOS/VSE, parts of virtual-mode programs must be In processor storage
only at certain times. These parts include not only the instructions and data
being processed at any one moment, but also data areas for use by channel
programs. Instructions and data are always in processor storage when being
used. Because of the nature of I/O operations, the data areas for these
operations could be paged out during the 1/0O operation if something were
not done to keep them in processor storage during the entire operation.
DOS/VSE therefore fixes 1/0 areas in processor storage for the duration
of the I/0 operation.

There are other parts of a program, however, which cannot tolerate
paging, and these parts are not necessarily kept in storage by DOS/VSE.
For instance, programs that control time-dependent I/O operations cannot
tolerate paging. A familiar example is a MICR (Magnetic Ink Character
Reader) stacker select routine. If a page fault were to occur during the
execution of one of these programs, the results would be unpredictable. A
page fault in one of these programs can be avoided by fixing the affected
pages in processor storage, using the PFIX macro.

The pages that you fix by the PFIX macro are fixed in the processor
storage allocated to the partition in which the PFIX request is issued. Only
as many pages may be fixed by a program at any one time as there are
page frames allocated to the partition. This is done to prevent a loop in one
program from fixing all the pages in the system, and to enable other
programs to issue a PFIX macro concurrently.

The PFIX macro fixes the pages in processor storage, regardless of
whether these pages are stored in contiguous page frames or not. The
supervisor keeps a count of the number of times a page has been fixed
without being freed. A page that is fixed more than once without having
been freed (via the PFREE macro) is not brought in a second time and
given another page frame. Instead, the counter for that page is just
increased by one and the page remains in the same page frame.
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The PFREE macro does not directly free a page for paging out, but
each time it is issued, the counter of fixes is reduced by one. As soon as
the counter for a page reaches zero, the page can be paged out. At the end
of a job step, all pages that have been fixed during the job step are freed.

The PFREE macro should be used as soon as possible to make a
maximum possible number of page frames available to all programs running
in virtual mode.

Figure 4-7 is a skeleton example using the PFIX and PFREE macros.
After the execution of a PFIX macro, a return code is given in register 15.
The meanings of the return codes are:

0- The pages were fixed successfully.

4 - You requested more page frames than the number of PFIXable
page frames available to the partition.

8 - Insufficient free page frames were available.

12 -  You specified invalid addresses in your macros.

Note in the example how the return code can be used to establish a branch
to parts of the program that handle these specific conditions.

FIXER PFIX ARTN,ARTNEND+2 FIX ARTN IN STORAGE
B *#+4(15) BRANCH ACCORDING TO RETURN CODE
B HERE CONTINUE IF OK
B NOPAGES GO TO CANCEL IF PART TOO SMALL
B WAIT GO TO WAIT UNTIL PAGES FREED
B CANCL GO TO CANCEL IF ADDR INVALID

HERE BAL 14,ARTN GO TO ARTN
PFREE ARTN,ARTNEND+2 FREE ROUTINE AFTER EXECUTION

ARTN (time dependent processing which cannot be
paged out during execution)

ARTNEND BR R14 RETURN

NOPAGES LA R1,0PCCB
EXCP (1) WRITE MESSAGE TO OPERATOR
WAIT (1) WAIT FOR COMPLETION

CANCL CANCEL ALL

WAIT (routine to free other pages)

END EOJ

OPCCB CCB SYSLOG,OPCCW

OPCCW CCW X'09',MS8G,X'20',61

MSG DC CL32'AM CANCELING PLEASE ENLARGE REAL'
DC CL29'ADDR AREA AND RESTART THE JOB'

Figure 4-7. PFIX and PFREE Example
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Indicating the Execution Mode of a Program

You may have a program that must do different processing depending upon
its execution mode. It may be impractical to have two separate programs
cataloged in the core image library (one program for real mode and another
program for virtual mo8e). The RUNMODE macro can be issued during the
execution of the program to inquire which mode of execution is being used. A
return code is issued to the program in register 1.

Influencing the Paging Mechanism

Releasing Pages. With the RELPAG macro, you inform the page
management routines that the contents of one or more pages is no longer
required and need not be saved on the page data set. Thus, page frames
occupied by these released pages can be claimed for use by other pages,
and page I/O activity is reduced.

Forcing Page-out. The FCEPGOUT macro is used to inform the page
management routines that one or more pages will not be needed until a
later stage of processing. The pages are given the highest page-out priority,
with the result that other pages, which may be needed immediately, are
kept in storage. Except when the RELPAG macro is in operation, the
contents of any pages written out are saved.

Page-in in Advance. The PAGEIN macro allows you to request that one or
more pages be read into processor storage in advance, in order to avoid
page faults when the specified pages are needed in processor storage. If the
specified pages are already in processor storage when the macro is issued,
they are given the lowest priority for page-out.

Balancing Telecommunication Activity

The use of telecommunication and production processing at the same time
may, occasionally, result in long or erratic telecommunication response
times. This may be especially true if you have overcommitted processor
storage, thus causing excessive paging. The telecommunication application
may have to compete so strongly for page frames (because of high
processing activity in the other partitions) that response time increases
substantially.

Telecommunication balancing improves response time by trading off
telecommunication response time against production partition throughput.
TP balancing tends to reduce response times, or at least to stabilize them.

After IPL, TP balancing can be activated by the operator issuing the
TPBAL command, which specifies the number of partitions that can
tolerate delayed processing. These will be the lowest priority partitions. The
TPBAL command is also used to change or display the current setting (for
more information, see the DOS/VSE Operating Procedures). Once
activated, the TP balancing function can be invoked by using
TPIN/TPOUT macros.
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The TPIN macro signals to DOS/VSE that an immediate demand for
system resources is being made by the telecommunication application, for
instance, when a message has arrived. After processing is completed,
TPOUT informs DOS/VSE that the telecommunication application has no
further processing to do for the time being, and that the system resources
that were exclusively used for telecommunication should be released. Failure
to issue the TPOUT macro can cause serious performance degradation in
production partition throughput.

The TPIN and TPOUT macros have been made available primarily for
use in IBM licensed telecommunication support (for example, ACF/VTAM
and CICS/VS). There is no need for these macros to be used in
user-written application programs that run under control of IBM supplied
telecommunication support.

Coding for the Shared Virtual Area

Besides accommodating the system directory list (SDL), and perhaps the
VSE/VSAM phases with their associated GETVIS work area, the shared
virtual area (SVA) contains phases that can be used concurrently by more
than one partition. The SVA phases must be reenterable and relggatable;
code that modifies itself will cause a protection check when executed from
the SVA. This section presents some advice on coding phases to use SVA
facilities and suggests some standards for base-register usage.

The basic assumptions for coding an SVA phase are:

« The reenterable code must not modify any storage within its own
storage area. Therefore, the code must not contain DTFs, CCBs, or
other control blocks that are modified during execution.

« The phase can modify registers only if it saves and restores them for
each user.

o A user-specified work area (within the calling partition) must be
provided for storing registers and for any storage modifications.

Suggested register conventions:

o Use register 12 as the base register in both the main routine and the
reenterable code.

o Use register 13 as base for the working storage area. It is the
responsibility of the main routine to provide addressability to the work
area by loading register 13; the reenterable routine must not modify
register 13. The easiest way to address the working storage area in the
reenterable code is by a DSECT that defines the fields of the work area
and a USING dsectname,13. In this way symbolic addressing can be
used.

» Use CALL, SAVE, and RETURN macros. Since register 13 is the base
register, SAVE (14,12) and RETURN (14,12) result. Use register
notation for CALL, for example, CALL (15) .... Before issuing the
CALL, load register 15 with the transfer address. Register 14 will
always contain the return address. The standard is thus established of
register 15 for calling and register 14 for returning.
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« Switches, and other areas that may be modified, can be placed in the
working storage area using base register 13.

Figure 4-8 illustrates the suggested conventions: MASTER is the main
routine, SLAVE is the SVA phase.

MASTER CSECT
BALR 12,0
USING *, 12
LA 13,SAVE
LOAD SLAVE ,WORKAREA CANCELS IF SLAVE NOT IN CIL
* LOADS SLAVE INTO WORKAREA
* IF SLAVE IS NOT IN SVA
LR 15,1
CALL (15), ( SWITCH, TECB,FIELDA, FIELDB, WORKAREA )
EOJ
SAVE DS 9D
WORKAREA DS 200D SLAVE IS LOADED HERE
* IF NOT IN SVA
SWITCH DC XL.1°00°
TECB DS CL4
FIELDA DS CL15
FIELDB DS CL11
END
SLAVE CSECT MUST BE SEPARATE ASSEMBLY
SAVE (14,12)
BALR 12,0
USING *,12
USING WORKAREA, 6
M 2,6,0(1)
MVC 0(15,4),DATA1
MVC 0(11,5),DATA2
CLI 0(2),X'Fr!
BE EXIT
SETIME 3,(3) SETIME ALTERS THE TECB
WAIT (3)
EXIT XI 0(2),X'FF'
RETURN (14,12)
DATA1 DC CL15'THIS IS FIELDA'
DATAZ2 DC CL11'THIS IS FIELDB'
LTORG
WORKAREA DSECT
FIELDC DS 3D
FIELDD DS 3D
END
Figure 4-8. Example of Conventions for SVA Coding
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Appendix A: System Layout on Disk

IPL Records

System Volume Label

User Volume Label

System Directory

Figures A-1 and A-2 illustrate how the system residence (SYSRES) file is
organized. The volume containing the system residence file can be any IBM
DASD device supported by DOS/VSE except a 2311 disk.

This area contains the initial program load (IPL) bootstrap records, which
cause the IPL retrieval program to be read from SYSRES and loaded into
processor storage. For CKD devices the IPL retrieval program is at cylinder
0, track 1, record 5. For FBA devices it is contained within blocks 3
through 9.

The volume label (VOL1 label) contains the address of the volume table of
contents (VTOC) established when the pack was initialized. (The
DOS/VSE system utility program Initialize Disk is’provided for this
purpose). The VTOC must be located outside of the SYSRES extent.

The user volume label area is provided for any additional standard volume
labels (VOL2-VOLS labels). This area can extend from record 4 through
the end of track 0 on CKD devices or from the end of the system volume
label to the end of block 1 on FBA devices.

The SYSRES file starts with the system directory. This directory contains
the starting addresses of the 4 library directories and the address of the
label information area.

Library Directories and Libraries

Label Information Area

The purpose of these areas of the SYSRES file is discussed in Chapter 3 of
this manual.

The SYSRES file ends with the label information area. The purpose of this
area is described in Chapter 2 of this manual.
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Starting Disk Address Number ]
Component of Tracks g - geq.u"e?
ce HH (Alloc.) = Optiona
IPL Record 00 00 R
(Phase $$AS$IPL1)
IPL Record 00 00 R
1
System Volume Label 00 00 R
User Volume Label 00 00 0]
Record 1 00 01 R
Record 2 00 01 R
System Directory
Record 3 00 01 1 R
Record 4 00 01 R
IPL Records (Phase $$A$PLBK) 00 01 R
Cataloged Phases
Core Image Directory 00 02 * R
Linked Phase
Core Image Library Members X Y+1 * R
Relocatable Directory Z+1 00 * (o)
Relocatable Library Members X Y+1 * (0]
Source Statement Directory Z+1 00 * 0
Source Statement Library Members X Y+1 * 0
Procedure Directory Z+1 00 * 0]
Procedure Library Members X Y+1 * (0]
. . Device
Label Information Area 241 00 dependent R

* Allocation Dependent on User Requirements
X = Ending CC of the Preceding Directory

Y = Ending HH of the Preceding Directory

Z = Ending CC of the Preceding Library

Note: Track 0 of cylinder 0 is not part of the SYSRES file.

Figure A-1.  System Residence Organization on CKD Devices
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Component Starting Disk Address | Number of R=Req.uired
Block Number Blocks O=0ptional

IPL Records

0 1 R
{Phase $SASIPLO)
System Volume Label! 1 1 R
System Directory 2 1
IPL Retrieval Program 3 , ]
(Phase $$ASPLBF) '
Core Image Directory 10 * R
Core Image Library
Membersg X+1 * R
Relocatable Directory Y+1 * 0
Relocatable Library N
Members X+1 0
Source Statement Directory Y+1 * 0
Source Statement Library ; .
Members ' X+ 0
Procedure Directory Y+1 * 0]
Procedure Library Members X+1 * 0
Label Information Area Y+1 200 2 R

*

= Allocation dependent on user requirements

X = Last block of preceding directory
Y = Last block of preceding library

1 Optional user volume labels if written will be in the same block following the

system volume label.

2 Using the Restore program you may allocate a label information area different
than the default size of 200 blocks.
Note: Blocks 0 and 1 are not part of the SYSRES file.

Figure A-2. System Residence Organization on FBA devices
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Glossary

This glossary defines the terms proper to this manual. If you do not find the term you
are looking for, refer to the IBM Data Processing Glossary, GC20-1699.

This glossary includes definitions developed by the American National Standards
Institute (ANSI) and the International Organization for Standardization (ISO). This
material is reproduced from the American National Dictionary for Information
Processing, copyright 1977 by the Computer and Business Equipment Manufacturers
Association, copies of which may be purchased from the American National Standards
Institute, 1430 Broadway, New York, New York 10018. American National Standard
Definitions are marked with an asterisk (*).

access method: A technique for moving data between virtual storage and
input/output devices.

access method services: A multifunction service program that defines
VSAM files and allocates space for them, converts indexed-sequential files
to key-sequenced files with indexes, modifies file attributes in the catalog,
reorganizes files, facilitates data portability between operating systems,
creates backup copies of files and indexes, helps make inaccessible files
accessible, and lists the records of the files and catalogs.

address: (1) An identification, as represented by a name, label, or number,
for a register, location in storage, or any other data source or destination
such as the location of a station in a communication network. (2) Loosely,
any part of an instruction that specifies the location of an operand for the
instruction.

address translation: The process of changing the address of an item of
data or an instruction from its virtual address to its real storage address.
See also dynamic address translation.

alternate track: One of a number of tracks set aside on a disk pack for use
as alternatives to any defective tracks found elsewhere on the disk pack.

application program: A program written by a user that applies to his own
work.

assembler language: A source language that includes symbolic machine
language statements in which there is a one-to-one correspondence with the
instruction formats and data formats of the computer.

attach: (1) To create a task and present it to the supervisor. (2) A macro
instruction that causes the control program to create a new task and
indicates the entry point in the program to be given control when the new
task becomes active.

auxiliary storage: Data storage other than real storage; for example,
storage on magnetic tape or disk. Synonymous with external storage,
secondary storage.

blocking: Combining two or more logical records into one block.

blocking factor: The number of logical records combined into one
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physical record or block.

book: A group of source statements written in any of the languages
supported by DOS/VSE and stored in a source statement library.

buffer: An area of storage that is temporarily reserved for use in
performing an input/output operation, into which data is read or from
which data is written. Synonymous with I/O area.

byte: A sequence of eight adjacent binary digits that are operated upon as
a unit and that constitute the smallest addressable unit of the system.

card punch: A device to record information in cards by punching holes in
the cards to represent letters, digits, and special characters.

card reader: A device which senses and translates into machine code the
holes in punched cards.

cardless system: A System/370 Model 115/125 configured without a
card reader or card punch, but with an IBM 3540 Diskette Input/Output
Unit.

catalog: To enter a phase, module, book, or procedure into one of the
system or private libraries.

* central processing unit: A unit of a computer that includes the circuits
controlling the interpretation and execution of instructions. Abbreviated
CPU.

channel: (1) * A path along which signals can be sent, for example, data
channel, output channel. (2) A hardware device that connects the CPU and
real storage with the I/O control units.

channel program translation: In a copy of a channel program,
replacement, by software, of virtual addresses with real addresses.

compile: To prepare a machine language program from a computer
program written in a high-level language by making use of the overall logic
structure of the program, or generating more than one machine instruction
for each symbolic statement, or both, as well as performing the function of
an assembler.

compiler: A program that translates high-level language statements into
machine language instructions.

configuration: The group of machines, devices, etc., which make up a data
processing system.

control area: A group of control intervals used as a unit for formatting a
file before adding records to it. Also, in a key-sequenced file, the set of
control intervals covered by an index record; used by VSAM for
distributing free space and for placing a low-level index adjacent to its data.

control interval: (1) A fixed-length area of auxiliary storage space in
which VSAM stores records and distributes free space, also, in a
key-sequenced file, the set of records pointed to by an entry in the index
record. It is the unit of information transmitted to or from auxiliary storage
by VSAM, independent of blocksize. (2) For an FBA device, the unit of
data transfer between processor storage and the device. It has the same
format as a VSAM control interval. In recording data, IOCS maps each
control interval over an integral number of FBA blocks.

5.2 DOS/VSE System Management Guide



control program: A program that is designed to schedule and supervise
the performance of data processing work by a computing system.

control registers: A set of registers used for operating system control of
relocation, priority interruption, program event recording, error recovery,
and masking operations.

control section: That part of a program specified by the programmer to
be a relocatable unit.

control unit: A device that controls the reading, writing, or display of data
at one or more input/output devices.

core image library: A library of phases that have been produced as
output from link-editing. The phases in the core image library are in a
format that is executable either directly or after processing by the relocating
loader in the supervisor.

count-key-data (CKD) device: A disk storage device storing data in the
format: count field normally followed by a key field followed by the actnal
data of a record. The count field contains, among others, the address of the
record in the format CCHHR (CC = cylinder number, HH = head or
track number, R = record number) and the length of the data; the key area
contains the record’s key (search argument). See also fixed block
architecture (FBA) device.

CPU busy time: The amount of time devoted by the central processing
unit to the execution of instructions.

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

data integrity: See integrity.

data management: A major function of DOS/VSE that involves
organizing, storing, locating, retrieving, and maintaining data.

deblocking: The action of making the first and each subsequent logical
record of a block available for processing one record at a time.

default value: The choice among exclusive alternatives made by the
system when no explicit choice is specified by the user.

deletion of an 1/0 Device: Removal of the I/O unit from the supervisor
configuration tables.

diagnostic routine: A program that facilitates computer maintenance by
detection and isolation of malfunctions or mistakes.

dial-up terminal: A terminal on a switched teleprocessing line.

direct access: (1) Retrieval or storage of data by a reference to its
location on a volume, other than relative to the previously retrieved or
stored data. (2) * Pertaining to the process of obtaining data from, or
placing data into, storage where the time required for such access is
independent of the location of the data most recently obtained or placed in
storage. (3) * Pertaining to a storage device in which the access time is
effectively independent of the location of the data. Synonymous with
random access.
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direct organization: Direct file organization implies that for purposes of
storage and retrieval there is a direct relationship between the contents of
the records and their addresses on disk storage.

directory: An index that is used by the system control and service
programs to locate one or more sequential blocks of program information
that are stored on direct access storage.

diskette: A flexible magnetic-oxide coated disk suitable for data storage
and retrieval. Data may be stored and retrieved via such devices as the
IBM 3740 Data Entry Unit and the IBM 3540 Diskette Input/Qutput Unit.
Diskettes are also used to contain microprograms for some central
processing units.

disk pack: A direct access storage volume containing magnetic disks on
which data is stored. Disk packs are mounted on a disk storage drive, such
as the IBM 3330 Disk Storage Drive.

distributed free space: Space reserved within the control intervals of a
key-sequenced file for inserting new records into the file in key sequence;
also, whole control intervals reserved in a control area for the same

purpose.

dump: (1) To copy the contents of all or part of virtual storage. (2) The
data resulting from the process as in (1).

dynamic address translation {(DAT): (1) The change of a virtual storage
address to an address in real storage during execution of an instruction. (2)
A hardware function that performs the translation.

entry sequence: The order in which data records are physically arranged
in auxiliary storage, without respect to their contents (contrast with key
sequence).

entry-sequenced file: A VSAM file whose records are loaded without
respect to their contents, and whose relative byte addresses cannot change.
Records are retrieved and stored by addressed access, and new records are
added to the end of the file.

error message: The communication that an error has been detected.

error recovery procedures: Procedures designed to help isolate, and,
when possible, to recover from errors in equipment. The procedures are
often used in conjunction with programs that record the statistics of
machine malfunctions.

extent: A continuous space on a direct access storage device, occupied by
or reserved for a particular file.

* file: A collection of related records treated as a unit. For example, one line
of an invoice may form an item, a complete invoice may form a record, the
complete set of such records may form a file, the collection of inventory
control files may form a library, and the libraries used by an organization
are known as its data bank.
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FBA: See fixed block architecture (FBA) device.

FBA block: A unit of data of fixed length on which the FBA architecture
is based.

fixed block architecture (FBA) device: A disk storage device storing
data in blocks of fixed size; these biocks are addressed by biock number
relative to the beginning of the file.

fixed page: A page in processor storage that is not to be paged out.

hard copy: A printed copy of machine output in a visually readable form,
for example, printed reports, listings, documents, and summaries.

hard wait state: In general, a wait state is the condition of a CPU when
all operations are suspended. System recovery from a hard wait state
requires that the user performs a new IPL (initial program load) procedure.

hardware: Physical equipment, as opposed to the computer program or
method of use, for example, mechanical, magnetic, electrical, or electronic
devices. Contrast with software.

idle time: That part of available time during which the hardware is not
being used.

index: (1) * An ordered reference list of the contents of a file or
document, together with keys or reference notations for identification or
location of those contents. (2) A table used to locate the records of an
indexed sequential file.

indexed-sequential organization: The records of an indexed sequential
file are arranged in logical sequence by key. Indexes to these keys permit
direct access to individual records. All or part of the file can be processed
sequentially.

Initial Program Load (IPL): The intialization procedure that causes
DOS/VSE to commence operation.

integrity: Preservation of data or programs for their intended purpose.

interface: A shared boundary. An interface might be a hardware
component to link two devices or it might be a portion of storage or
registers accessed by two or more computer programs.

1/0: An abbreviation for input/output.

ISAM interface program: A set of routines that allow a processing
program coded to use ISAM to gain access to a VSAM key-sequenced file
with an index.

job: (1) * A specified group of tasks prescribed as a unit of work for a
computer. By extension, a job usually includes all necessary computer
programs, linkages, files, and instructions to the operating system. (2) A
collection of related probiem programs, identified in the input stream by a
JOB statement followed by one or more EXEC statements.

job accounting interface: A function that accumulates, for each job step,
accounting information that can be used for charging usage of the system,
planning new applications, and supervising system operation more efficiently.
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job control: A program that is called into a partition to prepare each job or
job step to be run. Some of its functions are to assign I/O devices to certain
symbolic names, set switches for program use, log (or print) job control
statements, and fetch the first program phase of each job step.

job (JOB) statement: The job control statement that identifies the
beginning of a job. It contains the name of the job.

job step: The execution of a single processing program.
K: 1024,

key: One or more characters associated within an item of data that are
used to identify it or control its use.

key sequence: The collating sequence of data records, determined by the
value of the key field in each of the data records. May be the same as, or
different from, the entry sequence of the records.

key-sequenced file: A file whose records are loaded in key sequence and
controlled by an index. Records are retrieved and stored by keyed access or
by addressed access, and new records are inserted in the file in key
sequence by means of distributed free space. Relative byte addresses of
records can change.

label: identification record for a tape, diskette, or disk file.

label information area: Under DOS/VSE, the last portion of the system
residence file that stores label information read from job control statements
or commands.

language translator: A general term for any assembler, compiler, or other
routine that accepts statements in one language and procedures equivalent
statements in another language.

leased facility: A circuit of the public telephone network made available
for the exclusive use of one subscriber.

librarian: The set of programs that maintains, services, and organizes the
system and private libraries.

library: A collection of files or programs, each element of which has a
unique name, that are related by some common characteristics. For
example, all phases in the core image library have been processed by the
linkage editor.

linkage editor: A processing program that prepares the output of language
translators for execution. It combines separately produced object modules;
resolves symbolic cross references among them, and generates overlay
structure on request; and produces executable code (a phase) that is ready
to be fetched or loaded into virtual storage.

load: (1) * In programming, to enter instructions or data into storage or
working registers. (2) In DOS/VSE, to bring a program phase from a core
image library into virtual storage for execution.

main page pool: The set of all page frames in processor storage not
assigned to the supervisor or one of the partitions.

message: See error message, operator message.
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microprogramming: A method of working of the CPU in which each
complete instruction starts the execution of a sequence of instructions,
called microinstructions, which are generally at a more elementary level.

multiprogramming system: A system that controls more than one
program simultaneously by interleaving their execution.

multitasking: The concurrent execution of one main task and one or more
subtasks in the same partition.

object code: Output from a compiler or assembler which is suitable for
processing by the linkage editor to produce executable machine code.

object module: A module that is the output of an assembler or compiler
and is input to a linkage editor.

object program: A fully compiled or assembled program. Contrast with
source program.

online: (1) Pertaining to equipment or devices under control of the central
processing unit. (2) Pertaining to a user’s ability to interact with a computer.

operand: (1) * That which is operated upon. An operand is usually
identified by an address part of an instruction. (2) Information entered with
a command name to define the data on which a command processor
operates and to control the execution of the command processor.

operator command: A statement to the control program, issued via a
console device, which causes the control program to provide requested
information, alter normal operations, initiate new operations, or terminate
existing operations.

operator message: A message from the operating system or a problem
program directing the operator to perform a specific function, such as
mounting a tape reel, or informing him of specific conditions within the
system, such as an error condition.

overflow: (1) That portion of the result of an operation that exceeds the
capacity of the intended unit of storage. (2) Pertaining to the generation of
overflow as in (1).

overlay: n. (1) One of the segments, which consists of one or more
phases, of a program that is so structured that not all of the segments need
be in virtual storage at any one time. v. (2) The process of replacing a
previously retrieved program segment in virtual storage by another segment.

page: (1) In DOS/VSE, a 2K block of instructions, data or both. (2) To
transfer instructions, data, or both between processor storage and the page
data set.

page data set: An exient in auxiiiary storage, in which pages are stored.

page fault: A program check interruption that occurs when a page that is
marked not in processor storage is referred to by an active page.
Synonymous with page translation exception.

page fixing: Marking a page as nonpageable so that it remains in
processor storage.

page frame: A 2K block of processor storage that can contain a page.
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page in: The process of transferring a page from the page data set to
processor storage.

page out: The process of transferring a page from processor storage to the
page data set.

page pool: The set of all page frames that may contain pages of programs
in virtual mode.

paging: The process of transferring pages between processor storage and
the page data set.

* parameter: A variable that is given a constant value for a specific purpose
Or process.

partition: In DOS/VSE, a contiguous area of virtual storage available for
the execution of programs.

peripheral equipment: A term used to refer to card devices, magnetic
tape and disk devices, diskettes, printers, and other equipment bearing a
similar relation to the CPU.

phase: The smallest complete unit that can be referred to in’the core
image library.

POWER: A unit record spooling support available as the IBM licensed program
VSE/POWER.

printer: A device that expresses coded characters as hard copy.

priority: A rank assigned to a partition that determines its precedence in
receiving CPU time.

private library: A user-owned library that is separate and distinct from the
system library.

private second level directory: The private second level directory is a
table located in the supervisor containing the highest phase names found on
the corresponding directory tracks of the private core image library.

problem determination aid: A program that traces a specified event
when it occurs during the operation of a program. Abbreviated PDAID.

problem program: Any program that is executed when the central
processing unit is in the problem state; that is, any program that does not
contain privileged instructions. This includes IBM-distributed programs, such
as language translators and service programs, as well as programs written by
a user.

processing program: (1) A general term for any program that is not a
control program. (2) Synonymous with problem program.

processor storage: The general purpose storage of a computer. Processor
storage can be accessed directly by the operating registers. Synonymous
with real storage.

queue: (1) A waiting line or list formed by items in a system waiting for
service; for example, tasks to be performed or messages to be transmitted
in message switching system. (2) To arrange in, or form, a queue.
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random processing: The treatment of data without respect to its location
in auxiliary storage, and in an arbitrary sequence governed by the input
against which it is to be processed.

real address: The address of a location in real storage.

real address area: In DOS/VSE, the area of virtual storage where virtual
addresses are equal to real addresses.

real mode: In DOS/VSE, the mode of a program that cannot be paged.

real storage: The storage of a computing system from which the central
processing unit can directly obtain instructions and data, and to which it
can directly return results. Synonymous with processor storage.

reenterable: The attribute of a load module that allows the same copy of
the load module to be used concurrently by two or more tasks.

relocatable: The attribute of a set of code whose address constants can be
modified to compensate for a change in origin.

relocatable library: A library of relocatable object modules and IOCS
modules required by various compilers. It allows the user to keep frequently
used modules available for combination with other modules without
recompilation.

restore: To return a data file created previously by a copy operation from
cards, disk or magnetic tape to disk storage.

rotational position sensing (RPS): A standard or optional feature of
most IBM disk storage devices. It permits these devices to disconnect from
a block multiplexer channel (or its equivalent on Model 3115/3125 CPUs)
during rotational positioning operations, thereby allowing the channel to
service other devices.

routine: An ordered set of instructions that may have some general or
frequent use.

secondary storage: Same as auxiliary storage.

second level directory: A table located in the supervisor containing the
highest phase names found on the corresponding directory tracks of the
system core image library.

security: Prevention of access to or use of data or programs without
authorization.

sequential organization: Records of a sequential file are arranged in the
order in which they will be processed.

service program: A program that assists in the use of a computing
system, without contributing directly to the control of the system or the
production of results.

shared virtual area: An area located in the highest addresses of virtual
storage. It can contain a system directory list of highly used phases, resident
programs that can be shared between partitions, and an area for system
GETVIS support.

software: A set of programs, concerned with the operation of the
hardware in a data processing system.
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source: The statements written by the programmer in any programming
language with the exception of actual machine language.

* source program: A computer program written in a source language.
Contrast with object program.

source statement library: ‘A collection of books (such as macro
definitions) cataloged in the system by the librarian program.

spanned records: Records of varying length that may be longer than the
currently used blocksize, and which may therefore be written in one or
more continuous blocks. A spanned record may occupy more than 1 track
of a disk device.

stand-alone dump: A program that displays the contents of the registers
and part of the real address area and that runs independently and is not
controlled by DOS/VSE.

standard label: A fixed-format identification record for a tape, diskette, or
disk file. Standard labels can be written and processed by DOS/VSE.

storage protection: An arrangement for preventing access to storage.

supervisor: A component of the control program. It consists of routines to
control the functions of program loading, machine interruptions, external
interruptions, operator communications and physical IOCS requests and
interruptions. The supervisor alone operates in the privileged (supervisor)
state. It coexists in real storage with problem programs.

switched line: A communication line in which the connection between the
computer and a remote station is established by dialing. Synonymous with
dial line.

system directory list: A list containing directory entries of highly used

phases and of all phases resident in the shared virtual area. This list is
contained in the shared virtual area.

system residence device: The direct access device on which the system
residence file is located.

system residence volume: The volume on which the basic system and
all related supervisor code is located.

task: A unit of work for the central processing unit from the standpoint of
the control program.

teleprocessing: The processing of data that is received from or sent to
remote locations by way of telecommunication lines.

terminal: (1) * A point in a system or communication network at which
data can either enter or leave. (2) Any device capable of sending and
receiving information over a communication channel.

throughput: The total volume of work performed by a computing system
over a given period of time.

track: The portion of a moving storage medium, such as a tape,
diskette, or disk, that is accessible to a given reading head position.

transient area: An area of processor storage used for temporary storage
of transient routines.
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UCS: Universal character set.
unit record: A card containing one complete record; a punched card.

universal character set: A printer feature that permits the use of a
variety of character arrays. Abbreviated UCS.

unrecoverable error: A hardware error which cannot be recovered from
by the normal retry procedures.

user label: An identification record for a tape or disk file; the format and
contents are defined by the user, who must also write the necessary
processing routines.

utility program: A problem program designed to perform a routine task,
such as transcribing data from one storage device to another.

virtual address: An address that refers to virtual storage and must,
therefore, be translated into a real storage address when it is used.

virtual address area: In DOS/VSE, the area of virtual storage whose
addresses are greater than the highest address of the real address area.

virtual mode: In DOS/VSE, the mode of execution of a program which
may be paged.

virtual storage: Addressable space that appears to the user as real storage,
from which instructions and data are mapped into real storage locations.
The size of virtual storage is limited by the addressing scheme of the
computing system and by the capacity of the page data set, rather than by
the actual number of real storage locations.

virtual storage access method (VSAM): An access method (available as
the licensed program product VSE/VSAM) for direct or sequential processing of
fixed and variable length records on direct access devices; designed for use in a
virtual storage environment.

virtual telecommunications access method (VTAM): A set of IBM
programs (available as the licensed program product ACF/VTAM) that control
communications between terminals and application programs.

volume: (1) That portion of a single unit of storage media which is
accessible to a single read/write mechanism, for example, a

diskette, a disk pack, or part of a disk storage module. (2) A recording
medium that is mounted and dismounted as a unit, for example, a reel of
magnetic tape, a disk pack, or a diskette.

volume table of contents: A table on a direct access volume or diskette
that describes each file on the volume. Abbreviated VTOC.

VSAM access method services: A multifunction utility program that
defines VSAM files and allocates space for them, converts indexed
sequential files to key-sequenced files with indexes, facilitates data
portability between operating systems, creates backup copies of files and
indexes, helps to make inaccessible files accessible, and lists file and catalog
entries.
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VSAM catalog: A key-sequenced file, with an index, containing extensive
file and volume information that VSAM requires to locate files, to allocate
and deallocate storage space, to verify the authorization of a program or
operator to gain access to a file, and to accumulate usage statistics for files.

VTOC: See volume table of contents.

work file: A file on an auxiliary storage medium reserved for intermediate
results during execution of the program.

working set: The set of pages of a user’s virtuai-mode program that must
be in processor storage in order to avoid excessive paging.
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JALIOCS (FOPT macro) operand 2.28
JCL procedure under ASI  3.21
JDUMP macro 2.32

JOB statement 3.26

job 3.25°



job accounting 2.28
example 4.11
programming considerations 4.9
register usage 4.9
table 4.8
user interface routine 4.7
job control 3.25
job control user exit routine 4.3
example 4.5
register usage 4.4
vector table 4.4
job name 3.26
job step 3.26
job stream 3.28
job-to-job communication 3.29
JOBCOM macro 3.29

L

label information
for direct access files 3.44
for diskette files 3.43
for magnetic tape files 3.47
PARSTD 2.18, 3.48
STDLABEL 2.16, 3.49
storing 3.48
USRLABEL 3.48
label information area A.1, 2.15, 3.42
outside of SYSRES file 2.15, 3.5, 3.125
sequence of search 2.16, 3.49
label options 3.48
label save area 3.93
label subarea 3.48
clearing of 3.49
labels 3.39
language translator 3.80

LBLTYP job control statement 3.44, 3.48, 3.93

example 3.99, 3.102

LFCB command 3.52

LFCB macro 3.52

librarian programs 3.106
cataloging 3.109
CORGZ and COPYSERV 3.122
CSERV 3.130
ESERV 3.131
maintenance functions 3.108
PSERV 3.130
real mode storage requirements 3.107
restrictions 3.107
RSERV 3.130
service programs 3.128
SSERV 3.130

libraries
cataloging into  3.109
changing the size of system libraries 3
condensing 3.115, 3.117
deleting members from 3.114
determining the location of 2.7
directories 3.105
displaying the contents of 3.129
displaying the directories 3.129
eliminating 3.120

119

examples of deleting and condensing 3.116

examples of organization 2.9
maintaining 3.108
online maintenance 2.26
operational 2.11
organizing 3.122
planning the 2.2
planning the size and contents of 2.11
private 2.5, 3.132
punching the contents of 3.129
purpose and cointents of 2.3
reallocating the sizes of 3.118
renaming members 3.121
service programs 3.128
sublibrary 2.4, 3.110
transferring members between 3.125
using system libraries as private libraries
using the 3.105
library directories 3.105
library status report 3.129, 3.137
link edit and execute 3.83
example 3.101
LINK option 3.55, 3.79, 3.83, 3.84
suppression of 3.104
linkage editor 3.79
automatic invocation 3.54, 3.84
examples 3.97
input to 3.87
obtaining a storage map 3.94
processing requirements  3.86
storage requirements 3.91
symbolic units required 3.86
linkage editor control statements
ACTION 3.90, 3.94
ENTRY 3.83
examples 3.98
INCLUDE 3.83, 3.91
PHASE 3.82, 3.87
linking programs 3.79
LIST linkage editor option 3.58
LISTIO statement/command 3.39
LISTX linkage editor option 3.58

3.136
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load address 3.89
LOAD macro 3.97
load lists 3.9

LOG 3.58

LOG IPL option 3.2

logging and reporting for access control 2.27

logical transients 3.11
logical I/O unit 3.30
programmer 3.32, 3.34
system 3.32, 3.33
LSERYV program 3.50
LUCB command 3.52

M

MACRO statement 3.111
magnetic tape, positioning 3.51
magnetic tape files, label information 3.47
main task 1.26
MAINT librarian program 3.108

catalog function 3.109

condense function 3.115

delete function 3.114

reallocate function 3.117

rename function 3.121

update function 3.122

used to catalog ASI procedures 3.18
maintaining libraries 3.108

assignment of private libraries 3.108
MAP

command 3.17, 3.27

operand in ACTION statement 3.94
master procedure under ASI 3.18
memorandum to users 2.12, 2.16
MEND statement 3.111
MERGE statement 3.126
merging of libraries 3.126
MICR stacker selection routines 3.60
mode of execution 1.17

inquiring via the RUNMODE macro 4.21

real 1.18, 3.59
virtual 1.18
MODEL (CONFG macro) operand 2.43
MSG command 2.32
MSHP (Maintain System History
Program) 2.2, 2.13
history file update procedures 2.5
use of 3.115
MTC statement/command 3.51
multiphase program names 3.87
multiple extent page data
set  2.23,2.43,3.5,3.20
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multiprogramming 1.1

device considerations under 1.3
multitasking 1.25

types of -1.26

N

naming conventions

cataloging partition-related procedures 3.78

phases 3.121

relocatable library 3.110, 3.121

source statement library 3.110
never ending program, under ASI 3.21
new SYSRES, device type 3.124
NEWVOL (librarian) statement 3.132
NOAUTO

operand in PHASE statement 3.93
NOFASTTR option 2.41
NOLOG IPL option 3.2
NOMAP

operand in ACTION statement 3.94
nonpageable

program 1.18

supervisor routine 1.17
nonrelocatable phase 3.82
NPARTS (SUPVR macro) parameter 2.21

(0]

object module 3.81
including an 3.91
OLTEP program 3.60
online library maintenance 2.26
operator communication exit 2.32
operator communication, asynchronous 2.30
OPTION job control statement 3.48
CATAL option 3.48
LINK option 3.55, 3.79
NOFASTTR option 2.41
options for program execution 3.58
organizing the libraries 3.122
OV parameter in EXEC statement 3.72
OVEND statement 3.72
overlay structure 3.95
relating control sections to phases 3.95
use of FETCH and LOAD macros 3.97

P

page 1.6
fixing 1.24
releasing 2.24, 4.21



page data set 1.6, 2.12
data secured 2.23
defining attributes 3.5
defining extents during ASI  3.20
defining the 2.23
formatting of 3.5
location of 3.5
multiple extents 2.23, 2.43, 3.5
size of 2.23
page fault 1.13
handling overlap exit 2.33
reducing occurrence of 4.16
page frame 1.6
page out 1.10
forcing 2.24, 4.21
page pool 1.6, 1.13,1.17, 3.16
effect of large I/0O areas in channel
programs 1.24
minimum size 3.16
page-in in advance 2.24, 4.21
pageable
program 1.18
supervisor routine 1.17
PAGEIN (SUPVR macro) operand 2.24
PAGEIN macro 2.24, 4.21
paging option 3.2, 3.20
PARSTD 2.16, 3.48
PARSTD option, used under ASI  3.21
PARTDUMP option 3.58
partition 1.2
allocating address space to  3.15
allocating processor storage to 3.16
allocation 1.20
balancing 2.22
defining the number of 2.21
displaying current allocation 3.17
inactive 3.118
priorities 1.3, 2.22
selecting one for a particular job 3.28
partition balancing 2.22
partition GETVIS area 1.24, 3.61
changing the size 3.62
for real mode execution 3.60, 3.107
minimum size 3.15, 3.61
use by RPS 2.35
PAUSE command 3.69
PAUSE statement 3.29

permanent (storing of) label information 3.48

permanent device assignment 3.34
PFIX macro 1.24, 3.16, 2.40, 4.19
PFREE macro 1.24, 3.16, 4.19

phase 3.82
load-address 3.89
name of 3.87
naming conventions 3.121
non-relocatable 3.82
reenterable  3.90
relocatable 3.82, 3.89
self-relocating 3.82, 3.91
SVA eligible 3.82, 3.83, 3.90
PHASE statement 3.82, 3.87
NOAUTO operand 3.93
SVA operand 3.90
phases in the SVA 2.21
automatic loading at IPL 3.7
reserving space 3.6
PIOCS generation macro 2.44
PL/I sublibrary 3.111
portability of a generated system 2.43
POWER 3.64
job accounting 4.7
priority
of a partition 1.3
private core image library
accessibility 3.136
assignment 3.135
creation of 3.134
dedicated to a partition 3.136
example of cataloging to 3.100
filenames 3.135
organization of 3.134
using the 3.135
private libraries 2.5
creating and working with 3.132
device types 2.9, 3.132
filenames for accessing 3.135
filenames for creating 3.133
label information for 3.135
multiple 3.135
number of 2.6
restrictions 2.6
search sequence 3.136
symbolic unit names for accessing 3.135
symbolic unit names for creating 3.133
using system libraries as  3.136
private second level directory (PSLD) 2.25
PROC parameter in EXEC 3.70
procedure library 2.5, 2.7
cataloging to  3.112
caution when updating 3.70
extended support for 2.24
renaming procedures in  3.121
required by ASI 2.7
restrictions when cataloging to 3.113
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retrieving procedures from 3.70
used for automated system
initialization 3.6, 3.18

used for automated IPL. 3.6
processor storage 1.6, 1.17

allocating 3.16

allocating for real mode execution 1.21

fixing pages in 1.24
program check exit 2.31
program development, stages 3.80
program execution 3.53

mode of 1.17

real mode 1.18, 3.59

virtual mode 1.18
program eXxit routines 4.1
programmer logical units 3.34
programming techniques

for reducing page faults 4.16
PRTY (FOPT macro) operand 2.22
PRTY command 1.3, 2.22
PSERYV program 3.130
PSIZE (SVA command) parameter 2.21
PSLD (FOPT macro) operand 2.25
PUNCH statement 3.130

R

RAS 241
real address 1.9
real address space 1.18, 2.18
size of 2.18
real mode execution 1.18, 3.59
processor storage allocation for 1.21
programs requiring  3.60
REAL operand
in EXCP macro 2.40
in EXEC statement 1.22, 3.59
REALAD macro 2.40
record on demand (ROD) command 3.13, 3.14
recorder file 2.13
creating 3.11
label information for 3.12
minimum size 3.12
recovery management support (RMS) 241
with DASD switching 4.16
reenterable phase 3.90
reliability data extractor (RDE) 3.14
reliability /availability/serviceability (RAS) 2.41
relocatable library 2.4
cataloging to  3.109
naming conventions for modules 3.110, 3.121
renaming modules in  3.121
relocatable phase 3.82, 3.89
RELPAG macro 2.24, 4.21
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RENAMC statement 3.121

renaming members in libraries 3.121

RENAMP statement 3.121

RENAMR statement 3.121

RENAMS statement 3.121

REP record 3.81

RESET job control statement/
command 3.34, 3.39

resource profile 2.27

restarting a program from a checkpoint 4.13

RLD record 3.81

RMS 242

RMS (SUPVR macro) operand 2.42

RMSR 242

ROD command 3.13, 3.14

rotational position sensing (RPS) 2.35

RPG 1I sublibrary 3.111

RPS 235

RPS (FOPT macro) operand 2.35, 2.36

RSERYV program 3.130

RSTRT job control statement 4.13

RUNMODE macro 4.21

S

SDL (see system directory list)
SDL (SVA command) parameter 2.21
SDL procedure 3.9
SEC (FOPT macro) operand 2.26
second level directory (SLD) 2.25
self-relocating phase 3.82, 3.91
SEREP program 2.41
SET command 3.4
example 3.13
to create system files 2.13
used during ASI  3.20
SET SDL command 3.10
SET SDL procedure 3.10, 3.11
SETDF operator command 3.53
SETIME macro 2.31
SETPFA macro 2.33
SETPRT job control statement/command 3.52
SETPRT macro 3.53
SETT macro 2.30, 2.32
SHARE OPTION 4 2.35
shared devices 3.35
shared virtual area’ (SVA) 1.15
coding for 4.22
layout of 2.18
loading phases into 3.9
phases 2.21
replacing phases in 3.11
size of 2.18, 2.21
user options 3.9
SIO (start I/0) accounting 4.7



SIZE command 3.62
used under ASI 3.21
SIZE operand 1.22, 3.60
SLD (FOPT macro) operand 2.25
source module 3.80
source statement library 2.4
cataloging to 3.110
naming conventions 3.110
updating books in  3.122
SSERYV librarian program 3.130
use of 3.111
stages of program development 3.80
standard label procedures 2.16
standard labels for system files on tape 3.64
START command 1.2, 3.17
used under ASI 3.21
status report (see library status report)
STDLABEL 2.16, 3.49
STDLABEL option, used under ASI  3.21
STDOPT command 3.27, 3.59
used under AST  3.21
STOP command, used under ASI 3.21
stop facility under ASI  3.19
storage allocation 1.18
storage management 1.8
storage protection 1.3
string switching 4.15
STXIT macro 2.30, 4.1
sublibrary 3.110
assembler macro (E) 3.131
copy (A) 3.131
naming conventions 2.4
subtask 1.26
supervisor generation macros 2.2
CONFG 243
FOPT 2.30
IOTAB 2.23, 2.38, 3.4
SUPVR 2.21, 2.24
VSTAB 2.18
supervisor
buffers for I/O processing 2.39
default 3.2
name, specifying the 3.2
nonpageable 1.17, 3.2
pageable 1.17, 3.2
routines 1.17
tailoring the 2.17
SUPVR generation macro 2.21
ASCI parameter 2.28
EU parameter 2.45
ICCF operand 2.26
NPARTS parameter 2.21
PAGEIN operand 2.24
RMS operand 2.42
TP parameter 2.25

SVA (see shared virtual area)
SVA command 3.6
GETVIS operand 2.21
position within IPL. commands 3.3
PSIZE operand 2.21
SDL operand 2.21
SVA operand
in PHASE statement 3.90
in SET SDL.  3.10
SXREF option 3.58
SYM option  3.58
symbolic I/O assignment 3.30
SYSCAT 1.3, 3.33, 3.39
assignment of 3.4
SYSCLB 3.33
SYSCTL 3.33
SYSDMP 1.3, 2.14,3.33
assignment of 3.4
SYSFIL (FOPT macro) operand 2.24
SYSFIL (FOPT macro) operand 2.33
SYSFIL option 2.5, 2.24, 2.34, 3.65, 3.112
SYSIN 3.33, 3.38, 3.64, 3.65, 3.68
SYSIN job streams on disk, diskette or
tape 3.63
interrupting 3.69
SYSIPT 2.33, 3.33, 3.38
input to language translators 3.54
SYSIPT data in cataloged
procedures 3.74, 3.76, 3.112
SYSLNK 3.33, 3.38
SYSLOG 1.3, 3.33, 3.38
assignment of 3.2
used under ASI  3.20
SYSLST 3.33,3.38
SYSOUT 3.33, 3.38, 3.64, 3.65, 3.68
SYSPCH 3.33,3.38
SYSRDR 3.25, 3.33, 3.38
SYSREC (see also recorder
file) 1.3, 2.13, 3.33, 3.39
assignment of 3.4
SYSRES (see also system residence
file) 1.3, 3.33, 3.39
SYSRLB 3.33
SYSSLB 3.33
system core image library
example of cataloging to 3.98
system date 3.4
system directory A.1, 3.105
system directory list (SDL) 2.19
building (entries) 3.9
reserving space 3.6
system files
system files on disk 2.33, 3.65
filenames 3.65
on FBA devices 3.66
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system files on diskette 2.33, 3.68
filenames 3.68
system files on tape 3.64
hard copy file 2.13, 3.14
history file 2.2, 2.13
page data set 1.6, 2.12
record formats 3.70
recorder file 2.13, 3.11
system residence (SYSRES) file 2.2, 2.7
system generation procedure 2.1
system history file 2.2,2.13
update procedures 2.5
system installation aids 2.5
system libraries
relative location on SYSRES pack 2.8
using as private libraries 3.136
system logical units 3.33
SYSCAT 1.3, 3.33, 3.39
SYSCLB 3.33
SYSCTL 3.33
SYSDMP 1.3, 2.14, 3.33
SYSIN 3.33, 3.38, 3.64, 3.65, 3.68
SYSIPT 2.33, 3.33, 3.38
SYSLNK 3.33, 3.38
SYSLOG 1.3, 3.33, 3.38
SYSLST 3.33, 3.38
SYSOUT 3.33, 3.38, 3.64, 3.65, 3.68
SYSPCH 3.33,3.38
SYSRDR 3.25, 3.33, 3.38
SYSREC 1.3, 2.13, 3.33, 3.39
SYSRES 1.3, 3.33, 3.39
SYSRLB 3.33
SYSSLB 3.33
system portability 2.43
system residence (SYSRES) file 2.2, 2.7
copying the 3.123
creating a new 3.123
disk space available 3.119
layout of A.1
system security table 2.27
system time zone
setting 3.4
system volume label A.1
system GETVIS area 1.24, 2.21
reserving space for 3.6
SYSUFLD program 3.52
SYS006, used to access an alternate
dump file 2.14

T

tape error statistics 2.42
task 1.26

main 1.26

subtask 1.26
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task selection 1.1
task timer 2.29
exit 2.32
TEBV (FOPT macro) operand 2.42
telecommunication balancing 2.25, 4.21
telecommunication facilities 2.25
ACF/VTAM 2.25
BTAM-ES 2.25
temporary device assignment 3.34
temporary label information 3.48
TESTT macro 2.30, 2.33
text editing 2.26
time zone
setting 3.4
time-of-day clock 2.29
setting 3.4
timer services 2.28
interval timer 2.29
task timer 2.29
time-of-day (TOD) clock 2.29
timeshared computing 2.26
TLBL statement - 3.42, 3.47
TP (SUPVR macro) operand 2.25
TPBAL command 4.21
TPIN macro 4.21
TPOUT macro 4.21
track hold option 2.34
TRKHOLD (FOPT macro) operand 2.34
TTIME (FOPT macro) operand 2.30
TTIME (FOPT macro) operand 4.1
TTIMER macro 2.31
TXT record 3.81

U

UCB (universal character set buffer) 3.51
UCS command 3.52
universal character set buffer (UCB) 3.51
UPDATE librarian statement 3.122
UPSI job control statement 3.59
user exit routines 2.31
abnormal termination 2.32
interval timer 2.31
IPL 4.1
job accounting 4.7
job control 4.3
operator communication 2.32
page fault handling overlap 2.33
program check 2.31
task timer 2.32



user profile 2.27

user program switch indicator (UPSI) 3.59
user-defined processing after IPL  3.14
USRLABEL 3.48

utilities, number of copy blocks for 2.40

\/

VIRTAD macro 2.40
virtual address space 1.18
virtual mode execution 1.18
virtual storage 1.4, 1.16
macros 4.19
maximum size 1.5
relating to locations in processor storage 1.9
size 2.18
virtual storage macros 4.19
FCEPGOUT 2.24, 4.21
PAGEIN 2.24, 4.21
PFIX 1.24, 2.40, 3.16, 4.19
PFREE 1.24, 3.16, 4.19
RELPAG 2.24,4.21
RUNMODE 4.21
volume label
system - A.1l
user A.l
VSAM master catalog, assignment of 3.5
VSE/Advanced Functions, installing 2.2
VSIZE (VSTAB macro)
operand 2.18, 2.23, 3.15
VSTAB generation macro 2.18
BUFSIZE operand 2.39
VSIZE operand 2.18, 23
VTAM 226

W

weak external reference 3.93
work blocks 2.40
workfiles 2.14
symbolic device requirements 2.15
working set 4.16
techniques for reducing 4.17

X
XREF option

Y4
ZONE (FOPT macro) operand 2.29

23xx emulator 2.35
3031 processor 1.1, 3.4, 3.11
space on recorder file 3.12
3330-11/3350
DASD file, support for 2.36
3540 diskette
as IPL device 3.3
SYSIPT assigned to  3.68
370 mode 1.1, 1.14
defining virtual address space 1.18, 2.18
defining the page data set 2.23
partition allocation 3.15
use of supervisor buffers 2.40
3800 Printing Subsystem 3.52
4300 processor, modes of execution 1.1, 1.14
5424 MFCU 3.54
7443 service record file 3.4
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