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Macro Instructions

Provides the information necessary to code assembler
language macro instructions in the IBM Time Sharing
System (TSS). The intended audience is nonprivileged
assembler language users.

The primary macro instruction services are program
management and data management. These macro
instructions facilitate TSS application programming.

The first section describes the macro instructions by
functional groups, enabling the user to select macro
instructions needed to manage programs {manage virtual
storage, load and link modules, handle interruptions,
transfer to command mode, use SYSIN/SYSOUT and the
system log, communicate with the operator, maintain
timers, and create commands) and to manage data
{define, connect, access, manipulate, disconnect, or
remove data sets). The second section lists the macro
instructions alphabetically and provides the information
needed to code the macro instructions. Appendixes
describe exit lists, synchronous error exits, end-of-data
processing, machine control characters, linkage conven-
tions, DCB fields, the DDEF macro instruction, the
generation of literals by macro instructions, interruption
handling, the TSS Macro and Copy library, data set
sharing, the OPEN/CLOSE generated parameter list, and
the conditional assembly of macro instructions.

PREREQUISITE PUBLICATIONS

The reader should be familiar with the information
presented in the publications:

{BM Time Sharing System:
Concepts and Facilities, GC28-2003
Assembler Language, GC28-2000
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REFACE

This vpublication contains a description
of the IBK Time Sharing System (TSS) macro
instructions available to the nonprivileged
assembler language user.

The publication is divided as follows:

rart I: Macro Instruction Services -
contains a summary of the macro instruc-
tions arranged into functional categories.
Following a brief summary of the catego-
ries, Section 1 describes the data manage-
mert services and Section 2 describes the
prograa Lanagement services of TSS.

Fart II: Macro Instructions - provides
descriptions of the TSS macro instructions.
Section 1 shows how the macro instructions
are described and defines the terms and
symbols used in the macro instruction
descriptions. Section 2 includes the de-
tailed descriptions of the macro instruc-
tions, arranged alphabetically; the TAMII
racro instructions are described in Appen-
dix N.

Seventh Edition (Rugust 1976)

This is a revision of, and makes obsolete, GC28-2004-5 and
Technical Newsletter GN28-3202.

This edition has beer updated technically to reflect the ad-
ditiom of new macros for handling virtomal storage segments.
These macros are as follows:

KSVSEG -- Reserve Segment Group

DISCSEG -- Disconnect Segment Group

RELSEG —— Release Reserved Segment Group
DELSEG -- Delete Disconnected Segment Group
CONSEG —— Connect Disconnected Segment Group

Otner technical changes are:
A new operand has been added to the GETNAIN macro.

New interruption codes for the SPEC macro have been
added to indicate monitor call and program event
recording.

A change in return codes for the GATRD macro.
A new parameter for the SAEC and SIEC macros.

This edition is current with Release 2.0 of the IBP Time
Sharing System/370 ({T5S/370}, and remains ia effect for all
subsegnent versions or modifications unless otherwise noted.
Changes or additions to this publicatiom will be provided in
Tecanical Newsletters or, if changes are significant, in a
new edition.

It is possible that this material may contain reference to,
or information about, IBM products (machines and programsj,
programming, or services that are not announced in your coun-
try. Such references or information must not be construed to
mean that IBM intends to announce such IBM products, program-
ming, or services in your country.

Requests for copies of IBM publications should be made to
your IBM representative or to the I3M branch office serving
your locality.

A form is provided at the back of this publication for
reader®s comments. If the fors has been removed, comments
may be addressed to IBM Corporation, Time Sharing System--
Deptartment 80M, 1133 Westchester Avenue, White Plains, New
York 10604.

€ Copyright International Business Machines Corporation
1966, 1967, 1968, 1%69, 1370, 1976

Appendixes -- explains the use of exit
routines, control characters available wi’
certain data management facilities and i1
terruption handling routines, and the con-
ditional assembly of macro instructions.

PREREQUISITE 1SS PUDLICATIONS:

Concepts_and Facilities, GC26-2003

Assembler language, GC28-2000

Other recommended TSS publications are:

Command_System_User's_Guide,
GC28-2001

Assembler Programmer's Guide,
GC28-2032
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PART 1: MACKO INRSTRUCTION SERVICES

TiON 1: OVEERVIEW OF 3FRVICES

agyge

1SS

*

Yhe TEE

Py

% pacro instructions provide two hasic services: lata set man-
ment anli oDrocram nanagement. These sarvices are summarized below.

provide2s Jata ranagement nacro instruction

n
ot
[
oy
o+
.

befine a3 data set -- by introducing it to a task, desgcribino its
characteristics or attribnutes, such as iis manme, orgarization, Jdis-
positicn (that is, OLD or %W}, and cataloging it by name. After
the “ata set hLas been connectes? to the systew, TS& refers to the
attributes to 3etermine the access gethod and cortrol information.

Connect_a_data set -- by making its attributes available to the sys-
tem irn the data control llock ({DCB). Appropriatz access method rou-—
tires are initialized, lahels are processed, and the data set is
positioned for user »rocessing.

iccess a data s2t —-- by using the macro instructions associated with
the appropriate V&% or S5A% accers method, or by providirg cser-
written, inout/outouat d2vice-manacexr=2nt routines with the IOREC
macrc instruction.

Hapinulate a 3ata_seir -- by transferrirc it, rather than individual
recoriés within a Zfata szet, from ore area of virtual storage to
another, or to punched carls, »rinted listings, or magnetic tape.

Disconnect_a_data set —- by tellinag the system that a user has
finicshed processinrg the data set anl?, permanently or tempbcrarily,
disconnecting from the systewm the DC3 containing the descriotion of
the data set attributes and access-methol svecifications.

Penov2 a data_set —— by physicalily erasing it and releasirag the
storage in which it was recorded.

vrovides program managefient macro ianstructions that:

Manage virtual storage -- by acquiring or releasing pages or mul-
tiples of eight bytes, or by transforming contiguous virtual storage
bytes into an object module that is a single control section.

Load aaxd link a module -- by erxplicitly or implicitly loadino object
nodules anl establishinc standard linkage between the calling and
the called modules.

danale interruvtions -— by assuming coatrcl of svecific types of
interruptions and executing user-written interruption-servicing rou-
tines, instead of systen-supplied routines.

‘ransfer to command moide -— by interruonting a proaram's executior,
tenporarily or oermanently, and passing control to command mode for
further processing.

Communicate with SYSIN/SYSOUT -- by passing data, messages, and com-
manis betw=en a coded program and SYSIN/SYSOUT devices.

Communicate with operator and log -- by passing messages, issued
during a program?'s execution, to the system operator and by record-
ing them in his log.

Part 1: Macro Instruction Services 1
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s Maintain_ timers —- by setting theu to measure the time of a task's
execution or the elapsed calendar tine.

» Create comkanrds -- by specifyircg user-written coamanis to te iscsued
instead of, or in aidition to, syster-suoplied commands.

» Use system-oriented macro_instructions —-- by employing those that
are intended vriwmarily for systiem programmers, but which are availa-
ble to all users.

The macro instructions by which these services are recuasted are sub-
sequently discussel. Section 2 vrovides a general descrivtion of each
of the functional groups and a brief descriotion of the function pro-
vided by each macro instruction. ©Part II of this publication contains
the detailed description of each macro instruction.

SECTION 2: DATR SET MENAGEMENT

This section Jdescribes the TSS macro instructions that are available
to the user for managing data sets; theyv are presentel in functional
aroups that reflect their primary use in the system. 3BDetailed explana-
tions of these macro instructions are nresented in Part II, Section 2,
“Macro Instruction Descriptions.®

LATA SET SPECIFICATION MACROUS

Certain characteristics of a data set must be described to the T35
routines for data cet task management before a user can use these facil-
ities to process and manivulate his data sets. These data set attri-
putes can be furnished to the system by from two-to-six sources, iepend-
ing on whether a data s3et is new or one that has been nrevionsiy defined
to the system. The sources and their vriorities are described in Appen-
dix F. The twe major sources, and the onlv mandatory sources, used to
describe these data sets to the system are the DDEF and DC2 macro
instructions.

Attributes in a data set Aescrivtion are automatically cataloged when
a public or private virtual access metho3 (VAM) data set is open=1. For
sequential access method (SA¥) data sets, however, the user must recuest
that such attributes be recorded inr the catalcg by issuing a CiT macro
instruction, which can also be used to rename VAM or SAY data sets and
to alter catalog entries for SiM data sets. These entries can be
deleted from a user catalog by the DEL macro instruction.

LDEF invokes the DDFF command processor to provide the connec-
tion between a program and a data set.

CDD calls the DDEF command processor with one or more DDEF com-
mands obtained frox a line data set.

FPINDDS locates the JPCB corresponrdiing to a given data set name,
and optionally creates a JFCB (invokes DDEF) if the data
set name is in the catalog.

FINDJFCB locates the JPCB corresponiing to a giver DDNAME, and
optionally creates a JFCB (invokes DDEF) .

CAT invokes the CATALOG command vprocessor to catalog data sets,
renaxze Jata sets, or create generation data grouvs.
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KEL invokes the RELEASE conmand processor to dispose of the
specified JFCB, freeing the symbolic name of the corre-
sponding DDEF statement for other use. Devices used for
data sets on private volumes are optionally released for
general use. PELEASE is used to free data sets from conca-
tenation and to close and remove data sets from the job 1li-
brary chain. A RELEASE of the symbolic name of the DDEF
statement associated with an opern data set results in that
data set being closed. Any programs loaded from a job 1i-
brary are unloaded by releasing a job library.

DEL ) invokes the DELETE command processor to remove data set
names from the catalog.

DCB defines storage for a data conrtrol block.

LCBD generates a dumnmy control section {(DSECT) to describe the
DCB with names having the aopropriate attributes for DCB
fields.

DATA CONTROL BLOCK PROCESSING MACROS

Before processing a lata set, a user must connect it to the systesn.
The OPEN macro instruction causes the system to interrogate for the data
set attribute information snecified by the DDEF and DCB macro instruc-
tions or any other available sources. The system determines whether an
aopropriate data set organization has been specified and whether all the
necessary attributes for processing such a data set have been provided.
If the user has indicatel that he wants to alter the DCB contents during
OPEY processing, by including the EXLST varameter (for BSAM and QSAM
only) with his attribute specifications, the system immediately exits to
the aser zodificatior routine. When all the regquired attributes have
been provided, all new VAY data sets, public or private, are automati-
cally createdl and cataloged (any new or uncataloged SAM data sets must
be catalog=2d via the CAT macro instruction). For previously cataloged
VA¥ data sets, the system uses attribute specifications recorded in the
catalog. Any storage requirements indicated by a DDEF space parameter
are then allocated accordinalvy. The systesm then makas available the
access method that the user indicated he wants to employ (via attribute
cpecification), thereby logically connecting him to the system.

At the time a user opens a jata set, he can select or default a proc-
essing option that indicates to the system the type of processing he
expects to perform on that lata set. The processing option svecified
when the user issues the OPEN macro instruction determines whether all
the macro facilities of an access method or only a portion of them can
be used. If a user opens a Jata set for input only, he will only be al-
lowed tc use macro instructions that retrieve data; he will not be al-
iowel to use those that store data into the iata set he has otvened.

Gnce the syster knows the processing option and locates the device on
which a 3ata set is to reside, or currently resides, it proceeds to
physically oven that data set by processing labels ani physically posi-
iioning the user at the data r=2cord he wants to process. The initial
positioning directed by the svstem varies depending on ‘the access meth-
od, the processing ovption, Jevice tyve, and in some cases the status
(that is, ¥0D) of the data set.

0z%EN collects tne attributes of svecified data sets from various
sources, by prioritv, anl merdges the information imn the
respective DC3s. OPEN prevaras a DCB and the data set as-
sociated with it for orcocessing.

Part 1: Pacro Instruction Services 3
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CLOSE reverses the action of OPEN. CLOSE waits until I/0 re~
quests are complete before proceeding. When appropriate,
output data set trailer labels are processed and access to
volumes is positioned as specified. Control blocks, such
as the DCB and JFCB, are restored to their original condi-
tion. CLOSE disconnects a data set from further processing
and user access. For BSAM and VA¥ DCBs there is a CLOSE
option that causes the same processing as the standard
CLOSE macro except that fields of the DCB are not restored
to their status before OPEN; the DCBs are in effect open
and additional processing may be performed. With BSaM data
sets, temporary close is useful for repositioning a volume
for subseguent processing and serves the purpose of com-
pleting the data set (if it has just been written or ex-
tended). In the case of VEM data sets, temporary close
causes the DSCBs to be written which captures the current
status of the data set on external storage.

ACCESS METHOD FKACROS

When a data set has been given a name, when its attributes have heen
described, and when it has Leen connected to the system, the user can
employ the routines vprovided by the TSS data set management facilities
for storing and retrieving data. %hese routines are called by using 1/0
macro instructions in the user®s source program. The macro instructiors
are part of an access method and are devendent on the manner in which a
user organizes and processes his data. There are two v»rimary types cof
access method: virtual access method (VAM) and secuential access method
(SA¥) .

vaM:
These are the access methods used in TSS. Data sets that must be
interchanged with programs running unéer the 0S or 0OS/VS Program-
ming System, or data sets to be written on magnetic tave should be
accessed using SANM.

Users create, read, and process VAN data sets orn the basis of log-
ical records. The system, however, blocks these recoris tv pages
(4096 bytes); the vage is the unit of transfer between the direct
access device and the user's virtual storage. The system also
ensur=s that orly those pages of a data set actually required are
resident in virtual storage. Because VA¥ Jdata sets can be
organized as either seguential, index segunential, or partitioned,
three distinct access methods are proviled under VAR for data set
processing:

Data Set Orqganization Access Methoid

seguential virtual seguential (VSEWM)
index segquential virtual index secuential (VISAM)
partitioned virtual partitioned (VPAF)

These are the access n=2thods used for records that can be read and
written with programs vurninag under control of the 0S or NS/YS Pro-
grarming System, or when the data set is to be written or magnetic
tape.

Users create, real, and process SAM data sets or the basis of phys-
ical records. The records within a pvhysical record can ke Lklockei
or unblocked. Because oi this, two access methods are orovided un-
der sAM for processing data sets:
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Data Set Organization Access Pethod
unblockad seguenctial basic sequential (ESAN)
locked seguential gueued secuential (CSAF)

hknother special access facility, the input/output request facility
(IOREQ) is provided for users who would rather orogram their own I/0
device~control routines than employ any of the system-provided accezs
methods.

Explanations of each of these access methods, and the macro instruc-
tions that may be used with them, follow.

Virtual Secuential Access Method

The virtual secuential access method (VSAM) enables a user to process
virtual seguential) Jdata sets. These cdata sets can be stored on, or
retrieved from, Airect access Jevices only. The recordl forrat within
each such data set may be fixei-length (blocked or unblocked), variable-
length (blocked or uanblocked), or undefined-length (unblocked only).
Such attributes are unioue for each data set: they must be Adefined to
the system before a Jata set can be accessed by VSAM.

GET reads logical records in seguential order.

FUT writes logical records in sequential order.

FUTX replaces a logical record, nreviously read by GT.

SETL logically positions access to a Jata set at the heainning

or end, at the previous record, or at any logical record
within a sequerntial data set. Snbhseguent PUT or GET overa-
tions will proceel from this rew position.

Virtual Index Sequential RAccess Method

The virtual index ssguential access method (VISAK) enables a user to
process index segquential data sets. These data sets may be stored on,
or retrieved frouz, direct access devices only. The record forwmat within
each such data set may he fixed-length (blocked or unblocked) or
variable-length (blocked or unblocked) format. Such attributes are
unigue for each data set; they must be jefined to the system before a
data set can be accessed by VISAM.

GET reads logical records in seguential order, by key.

PUT writes logical records in secuential order, by kev.

READ reads logical records in nonsequential or sequential order.

WRITE writes logical records in nonsecuential or sequential
order.

DELREC deletes a specified logical record from a data set.

SETL logically positions access to a data set at its beginning

at the previous record, or at any logical record. Subse-
quent PUT or GET operations will proceed from this new

position.
ESETL releases a read-lock set by other operations.
RELEX releases a write-lock set by other operations.

Part 1: Macro Instruction Services 5
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Virtual rartitioned Access HMetho?d

Th2 virtual partitioned access method (VPAM) enables a user to access
partitionel data sets. Each partitione? segment (or member) is a com-
pl2te VSAM or VISAM Jata set. The organizations of the recoris within
members are the same as within VSAF or VISA¥. VPA¥ mav be used only to
store or retrieve lata set members on direct access 3evices.

when a partitioned data set has been defined and comunected to the
system, the user may envloy the VP24 macro instructions (FIND and STOW)
to locate 1ts merbers. Ehen the member is opened and locatel via a FIND
macro instruction, the YSAF or VISAM macro instructions can be used to
process the member. Ailthouch a member is defined by the same DDEF and
DCB macro instructions that defined the partitioned data set, the member
is not ovened until a VPAM FIND macro instruction is executed.

YIND opens an irdividuwal member withir a VPAM data set for proc-
essing. After FI¥D, appropriate VISAM or VSAM gacros can
be used to process the records within the member.

STOW causes a VISAM ot VSAM member of a partitioned data set to
be added to or deleted £rom the data set. It also adds,
changes, dleletes, or replaces member names or aliases, and
nrovides for storing additional information in the parti-
tioned organization directory (®0D), as user data.

Sacic Sequential Access Methoi

ihe basic sequential access metho? '(BSAM) enables a user to access
unblock=d physical secuential data sets. Since BSAM does not provide a
user with blocking/deblocking or buffering routines, it shoulld be used
primarily to process unblocked records. O(QSAM facilitates the processing
of blilock=a records. 1A physical secuential data set car be stored on, or
retrieved from, disk or tave. The record format within each such data
set can be fixed-length (blocked or unblocked), variable-lergth (blocked
or unblocked), or undefined-lenath (unblocked only). Such attributes
are unigue for each data set; they must be defined to the system before
a data set can be accessed by 3SAM.

READ reads a physical record from an I/0 device and specifies or
defines a data event control block (DECB) to be used to in-
dicate completion status for the operation. After READ,
control is returned to the user program. The user progran
is responsible for deblocking logical records from physical
recoris.

WRITE is the same as READ excevot that data transfer is in the
opposite direction.

CHECK tests the cgueue of DECBs associated with READ or WRITE op-
erations to determine if the operations are complete and if
so, whether errors or exceptional conditions occurred.

DODECB reroves all unchecked DECBs associated with READ and WRITE
operations for a specified device. DQDECB is used when
restarting I/0 after user program action on error
conditions.

NOTE nmakes available to the program, for use with POINT, the
relative position within a volume of the last block read or
written.

POINT repositions access to a data set at a specified block with-

in the data set.
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BSP backspaces one physical record or block on the current tape
or direct-access volume regardless of the direction in
which data is being stored or retrieved on that device.

CNTRL controls tape vositioning and writing of tape marks. CNTRL
can be used to obtain sense data from tape or direct-access
devices.

FEOV positionrs access to the data set at the next volume of a

mnaltivolume set.

GETPOOL requests allocation of virtual storage for use as a buffer
pool and assigns that area to a DCB.

GETBUF obtains a buffer work area from a buffer pool previously
assigned to a DCB either by a GETP00L macro or as provided
according to DCB buffer options.

FREEBUF returns a buffer work area obtainred by GETBUF to the
related buffer pool.

FREEPOOL releases areas previously assigned to specified DCBs as

buffer pools either by a GETPOOL macro or as a result of
buffer options specified in the DCB.

Quecued Segquential Access Method

The guened secguential access method (OSAM) enables a user to access
blocked or unblocked physical seguential data sets. (SANK, in contrast
to BSAFM, permits the programmer to store and retrieve recoréds of a
sequential data set without coding his own blocking/deblocking and buff-
ering routines. A sequantial Jata set can be stored on, or retrieved
from, disk or tape. The recori format within each such data set can be
fixed-length (blocked or unblocked), variable-length (blocked or
unblocked), or undefined-length (unblocked orly). Such attributes are
unigque for eacih data set; they must be defined to the system before a
data set can be accessed by (OSAN.

GET reads logical records in seguential order. The initial GLT
causes a physical record from the input device to Lhe trans-
ferr=2? to a system-maintair=2l buffer area and makes the
first logical tTecord available to the user orogramn. Each
subsequent GET delivers logical records until all logical
records within the physical recorl have been processed.
Meanwhile, the next physical block is transferred.

RELSE causes tane remraining records of the current innut buffer tc
be ignored and positions access to the data set at the
first logical record of the next physical record. The next
GET macro will retrieve the first logical record from the
new imnput buffer.

PUT is the same as GET except that data transfer is ir the
ooposite direction.

PUTX rteplaces a logical record, oreviously read by GET, or
writes an updated or identical logical record directly fror
an inout data set to an outvput data set.

TEUNC causes the currernt cutput buifer to be regarded as if it
were filled. The output buffer is written to the output
device, leaving access to the data set pnositioned at the
next buffer area. The next PUT issued is for the first
recori of the next block.

Part 1: Macro Instruction Services 7
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SETL logically positions access to a data set at its beginning
or end, at the previous record, or at any logical record.
Subsequent PUT or GET operations will proceed from this new
position.

CNTRL controls tape positioning and writing of tape marks. CNTRL
can be used to obtain sense data from tape or direct-access
devices.

Input/Dutput Reguest Access Method

The input/output reguest facility (IOREQ) enables users to program
their own I1/0 device-control routines, rather than use those from VAX or
SAM. IOREQ provides a means to control I/0 devices through user speci-
fication of channel comrand words (CCks) that are normally created by
the TSS-supplied access methods. Using IOREQ, the user can create a se-
ries of these chanpel instructions and execute them as he desires. The
IOREQ, CHECK, and VZC¥ macro instructions enable users to create their
own specialized access methods.

As with provided access nrethods, before the IOREQ facilities can be
used to access a data set, the data set must be Jescribed and connected
to the system and, when the user has finished using the data set, it
nust be disconrected from the system.

IOEED initiates a request for an I/0 overation specified by a
user-written chamnnel program and svecifies or defines a
Jata 2vent control block (DETB) to be used to indicate con-
pletion status for the operation. After IOREQ, control is
returned to the user program.

CHECK tests the cueue of DECBs associated with IOREQ operatiouns
to determine if the overations are complete and if s=o,
whether errors or exceptional conditions occurred.

DQDECS rencves all unchecked DECBs associated with IOREQ opera-
tions to a specified device. DQDFCB is used whern restart-
ing I/0 after user orograsz action on error conditionms.

VCCW defines storage for a virtual channel command word (VCCW).
A VCCW sgerves the sawe function as a CCW. The format is
r=2arranged to allow for the 32-bit addressing mode of the
360/67. <Cnains of one or more VCCWs specify I/0 opnerations
to be performel.

o

COrY DATA SET & DULX OUTPUT FICROS

)

Entire data sets can be transferred fromx one cstorage device to anoth-
er. A data set can be move? from one direct access device to another,
or to a dirferent area on the 3ame iirect access device. fThey can also
be copie¢di to punched cards, printer listinas, or madnetic tave devices.
Several macro instractions are orovided with TSS to perform these
operations.

A user may decide to include an existing data set in a partitioned
data zet, to r=2rnumber the lines of ar existinag line Jata set, or to
store an existing data set on a different 3evice, releasing the device
on waich tae data set is stored. The COPYDS macro instruction lets a
user accomnlish these cverations.

The bulk-output facilities allow a nuser to transfer entire data sets
fromr viTttual storage to vunched cards, vrinter listings, or magnetic
tave devices. 1i1hese facilities orovide a user with three macroe instruc-
tione, print (#R), punck (249), and write tape (KWT), to accomplish these




transfers. 1hese three nacro instructions are to be issueéd in a user
program on SA¥, VSAM and VISAM data cets only. Althouah VEAMH data sets
or members cannot employ these macro instructions, the members of the
VPAM data set can first be copied with a COPYDS macro instruction (or
command) into new VSA¥ or VISAM data sets and then be operated on by
these macro instructions. Execution oi these macro instructions causes
reguests for particular output operations to be set up as independent
nonconversational tasks, places the reguested task on a bulk output
gueue, and returns to the user's problem program. The user can then
continue processing other data sets (or terminate his session) while the
output task is being executed.

COERYDS invokes the CDS commard processor to create copies oi ex-
isting data sets or members of partitioned data sets that
have been previously defined to the system and reside on
direct access or magnetic tape volumes. It also creates
copies of line data sets with renumbered lines. The copies
are placed irn new data sets. The new data sets arnd the ex-
isting 0l4 data sets must be previously defined to the sys-
tem. The o0ld data sets do not, however, need to be opened
by the user; they are opened by the CDS command processor.

PR invokes the PEKINT command processor to list a specified
data set on a high-speed, on-line punch and, optionally,
erases it from the user's catalog when the printing has
been finished. Line spacing on the printed output can also
be indicated by the user. The print operation takes place
as an independent nonconversational task.

PU invokes the PUNCH command processor to cause a qata set to
be punched on-line and, optionally, erases it irom the
user®s catalog when the punching is finished. Stacker
selection can also be indicated by the user. The punch op-
eration takes place as an independent nonconversational
task.

®T invokes the WT command processor to cause a data set to be
written on magnetic tape in proper forrmat for subsegquent
off-line printing and, optionally, erases it from the
user®s catalog when the writing is finished. 1The write-
tape operation takes place as an independent conversational
task.

ERASE DATA SET MACRO

ERASE invokes the ERASF command processor to uncatalog and free
the space occupied by direct-access data sets.

SECIION -: PEOGRAM MANAGEMENT

This section describes TSS program management macro instructions.
They are presented in functional oroups that reflect their primary use
in the system.

Part 1: HMacro Instruction Services 9
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VIRTUAL STORAGE MANAGEMENT MACROS

GETMRIN is used to acguire additional virtual storage.

FREFMAIN releases virtual storage acguired with GETMAIN.

CKCLS determines the most restrictive protection class assigned
to a specified number of contiguous halfpages of virtual
storage.

CS1TORE saves contiguous virtual storage areas in object module
format.

RSVSEG associates a name with a contiguous set of virtual storage

segments.

DISCSEG disconnects a segment group from a virtual address space
and assigns a name to it.

CONSEG connects a disconnected segment group to an unassigned por-
tion of a virtual address space.

RELSEG releases a reserved segment group, deleting the name, but
leaving addressable the virtual address space of the group.

DELSEG deletes a disconnected segment group. The name and any
space on auxiliary storage are deleted.

EXCSEG performs the CONSEG and DISCSEG macro instructions in one
operation.

GETSEG gets a page from a disconnected segment group and places it
in a buffer specified by the user.

PUTSEG puts a page from a virtual storage buffer into an existing
disconnected segment group.

2ROGEAM LINKAGE MACKOS

A user has two ways of reoguesting that a module be loaded into virtu-
al storage: an implied request or an explicit regquest. 2An implied re-
guest causes automatic loading of a program into a user's virtual
storage, during program assembly, each time the source program refers to
(via the CALL macro instruction) an undefined external symbol. An
explicit request is satisfied during the actual execution of the progran
containing the reguest. When the explicit regquest (via a CALL or LOAD
macro instruction) is executed, the module referred to is loaded into
virtual storage assigned to the user's task.

Unlike the implicit call, the program loaded by an explicit call dur-
ing program execution may be released by a DELETE macro instruction or
an UNLOAD command. This releases the virtual storage area occupied by
that program for other use.

When a user's program calls another program, either explicitly or
implicitly, these programs establish linkage by using standard TSS lin-
kage conventions. Thus, proper registers must be used in establishing
linkage, and a save area must be set aside in the calling program. TIwo
macro instructions (SAVE and RETURN) establish standard linkage.

LOAD explicitly loads a program, if it is not already loaded,

into virtual storage. The address at which the program has
been loaded can be obtained from address constants previ-

10
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ously defined by an ADCON or ARM macro. The progran
remains in virtual storage until it is unloaded by a DELETE
macro or an UNLOAD command.

explicitly or implicitly loads the called program into vir-
tual storage and establishes conventional linkage between
the callirg and called program. The address at which the
progran has been loaded can be obtained from address con-
stants previously defined by an ADCON or ARK macro. CALL
causes control to be givemn to the called progranm.

initializes the address constant group defined by an ADCON
macro with the name of the program, entry point, or control
section that is to be loaded into virtual storage. The
initialized address constant group can subsecguently be used
by a CALL or LOAD macro to explicitly load the program.

generates a group of address constants for use by CALL,
LOAD, or DELETE macro instructions.

generates a DSECT to describe the address constant group
with names having the appropriate attributes. These names
make it possible for an assembler language program to ref-
erence syabolically the resolved address constants and con-—
trol flags placed in the group during execution of a LOAL
or explicit CALL macro.

unloads an explicitly loaded program that is no longer
needed, freeing virtual storage. Any associated progranms
are also gdeleted.

stores the contents of the general registers according to a
standard convention. The SAVE macro is normally the first
instruction in a called routire.

restores the contents of the general registers according to
a standard convention and returns control to the calling
routine, optionally setting a return code for the calling
routine.

indicates to the calling program that the called progran
has returned.

HANDLING MACROS

TSS provides interruptiocn-handling facilities that permit the user to
control task interruptions. User-written routines can be invoked to
service interruptions; these routines, which decide how to respond to
each type of interruption, can ignore certain interruptions.

SIR

DIk

SPEC

specifies a user interrupt routine (named via a SPEC, 3AEC,
SIEC, SEEC, STEC, or SSEC macro, according to the type of
interrupt) to the task monitor. SIP specifies the process-
ing priority for that routine. The user's routine replaces
any systen-supplied interruption servicing routines for
this type of interruption, unless the user's routine is
deactivated with the DIR macro. System-supplied@ routines
are reinstated after the user routines are deleted.

deletes an interruption servicing routine, reversing the
effect of the corresponding SIR macro.

names a user-written program interruption servicing routine
and defines an interrupt control block (ICB) in which data

Part 1: racro Instruction Services 11
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pertaining to a program interruption can be recorded. The
named routine will be used when it is defined to the task
monitor as an interruption servicing routine by a SIR
macro.

names a user-written SVC interruption servicing routine and
defines an ICBE in which data pertaining to an SVC interrup-
tion can be recorded. The named routine will be used when
it is defined toc the task monitor as an interruption serv-
icing routine by a SIF macro.

names a user-written external interruption servicing rou-
tine and defines an ICB in which data pertaining to an ex-—
ternal interruption can be recorded. The named routine
will be used when it is definped to the task monitor as an
interruption servicirg routine by a SIk macro.

names a user-written asynchronous interruption servicing
routine ard aefines an 1C3 in which data pertaining to an
asynchronous interruption can be recorded. The named rou-
tine will be used when it is defined to the task monitor as
an interruption servicing routine by a SIEK macro.

names & user-written timer interruption servicing routine
and defines ar IC3 in which data pertaining to a timer in-
terruption car be reccrded. The named routine will be used
when it is defined to the task monitor as an interruption
servicing routine by a SIF macro.

namges a user-written I/O interruption servicing routine amnd
defines an IC3 in which data pertaining to an 1I/0 interrup-
tion can be recorded. ‘“1he named routine will be used when
it is defined to the task monitor as an interruption serv-
icing routine by a SIk macro.

ingquires about the interruption information recorded in a
specified ICB. Various opticns are available. Control can
be relinguished until the ICB irdicates an interrupt. IZ
the interrupt has been cueuned, the routine in which +he
INTINQ is issued may regain control immediately. Also, the
task can be made to wait until a corresponding interrupt
has occurred. Interruptions cueued on the ICb carn be
cleared by INTINC. A specified branch can be taken if the
interrupt information is present.

saves the task's current interruption servicing status
indicator and inhibits further interrupts until a RAE macro
is issued. Interruptions occurring while the inhibit indi-
cator is on are saved and gueued for later servicing.

restores the interruption servicing status previously saved
by an SAI macro. Depending on the saved status (enabled or
inhibited), processing continues. If interrupts were pre-
viously enabled, any interruptions that occurred while in-
terruption servicing was inhibited are processed hbefore
processing continues.

efficiently tests an address for validity. Program inter-
rupt codes 4, 5, and 6 occurring when FPIREC is being
executed are not »rocessed in the normal manner. Detection
of an invalid address results in a branch to a specified
location.

causes subsequent attention interruptions to be processed
by a user-written routine that was previously established




CLATT

AETD

Page of GC28-2004-6
Revised 27 Nov. 1979
By TNL GN20-7000

as an interruption servicing routine by the SIR and SAEC
macros.

reverses the effect of a USATT macro. Control of attention
interruptions obtained with a USATT macro is relinguished.

causes attention interruptions to be processed by any one

of several user-writtemn routines, depending on the number

of times the attention key is pressed. The AETD macro is

also used to relinguish control of attention interruptions
acquired by the AETD macro.

COMMAND SYSTEM INTERFACE MACROS

TSS provides a user with several ways of interrupting a program's
execution, either temporarily or perranently, and passing control to
command mode for subsevuent processing.

BPKDS

SETDV

OBEY

FEAUSE

COMMANL

CLIC

CLIP

generates all necessary linkage information and parameter
storage areas regquired for use during the execution of a
command that was defined with the BUILTIN command. Also,
information from the BPKDS expansion is used by the KEYWOERD
command .

gets the value for a default from the task's combined
dictionary.

gets the value for a specified name and type from the
task®s combined dictionary.

sets tne value for a specified name and type into the
task's combined dictionary.

temporarily passes control to the command system tfor execu-
tion of a specified command. The command specified by OBEY
will be issued just as if the user had interrupted the pro-
gram and issued the command. When the command or a program
invoked as a result of the command returns control to the
command system, execution of the program £from which the
OBEY was issued will be resumed.

(for conversational tasks only) writes a user-specified
message on SYSOUT and causes the task to enter command
mode. A GO comnand causes execution of the program to
resume. The interruption of a program by PAUSE 1is very
similar to that which results from an attention interrunbt.
If the user has control of attention interruptions bpefore
issuing a PAUSE, the system regains control of them until a
GO commané is issued. PAUSE is igrnored in a nonconversa-
tional task.

is the same as PAUSF except that it is not ignored in non-
conversational mode. The SYSIN data set is read tfor the
next command. Fxecution of the interrupted program can be
resumed with a GO command.

is the same as the PAUSE macro except that no message is
issued.

is the saue as the CONMMAND macro except that no message is
issued.

is a simple way of terminating execution of a program and
optionally causing a predefiined system message and a user-

Part 1: Macro Instruction Services 13
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GTWAR

TGTWAR

GTWSk

TGTWSR

1L

specified message to be written on SYSOUT. Control is re-
turned to the command system and the next commands are
taken from SYSIN.

indicates an abnormal end condition to the user and the op-
erator. The ABEND macro provides for various types of sys-
tern action based on the severity code specified. Codes
are: (1) Terminate execution of the program, returning
control to SYSIN for conversational tasks; for nonconversa-
tional tasks either delete the task from the system or
switch SYSIN to a data set defined with a DDNAME of TSKA-
BEND. (2) Terminate the task, creating a new task if the
0ld task was conversational. {3) Terminate the task, do
not create a new task. (4) Terminate the task without
attempts to write to SYSOUT. (Used by privileged progranms
only.) A message may be specified with the ABIKD macro,
either as the actual message or as the identification code
of a message in the system or user message file.

COMMUNICATION MACROS

mpunication facilities permit a user to pass Jata, mes-
mmanéds, to and from a user's SYSIN and SYSOUT devices.

reads a record from SYSIN and places it in a user-
designated virtual storage area.

extended function form of GATRD macrtro.

presents a continuously incremented number as a prompt to
TGATKD operationms.

writes a record on SYSOUT.

extended function form of GATWEK macro.

writes a record on the primary SYSOUT.

reads (transparent) a device dependent record.
writes (transparent) a device dependent record.

writes records from a list of virtual storage areas to
SYSOUT.

writes a record on SYSOUT. The first byte of the record is
used for carriage control whep printing nonconversational
SYSOUTs. Carriage control action is approximated for con-
versational tasks.

writes a record on SYSOUT and reads the next available rec-
ord from SYSIN and places it in a user-designated virtual
storage area.

extended function form of GTWAR macro. If input buffering
is in effect, the write overation is suppressed.

writes a record on SYSOUT and reads the response to that
record, placing it in a user-designated virtual storage ar-
ea. If issued in a nonconversational task, unless the user
has indicated otherwise, the task will be terminated.

extended function form of GTWSR macro. If input buffering
is in effect, the write operation is performed immediately
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and the read operation in response to that write is per-
formed immediately.

SYSIN optionally writes a record on SYSOUT and reads a record
from SYSIN into virtual storage. If the record is recog-
nized as a command, it is placed in the source list for
subseguent processing by the command analyzer. User pro-
grams can detect the incidence of commands and take action
accordingly. Otherwise, the user program is interrupted
and the command is processed.

TCNTRL specifies miscellaneous control operations.

CHCKT checks the status of a DECB related to SYSIN/SYSOUT
operations.

TECBUF reads a record from the conversational buffer for the ter-
minal and places it in a user-designated virtual =torage
area.

TDCMD issues device control commands from user programs to con-

trol the terminal environment.

TCLEAK purges any pending or active request buffers on
SYSIN/SYSOUT.

TFREE disconnects a secondary SYSIN/SYSOUT from the task.

MCAST temporariiy substitutes a user-specified character tramnsla-
tion table and function control table. The character
translation table specities substitution of character codes
for transfer of data between user progimnas and SYSIN and
SYSOUT. The function control table identifies characters
which are to have special effects, for example backspace to
mean overstrike, not character correction.

ATTNSAY saves current conditions (buffers and terminal environment)
in a pushdown stack.

ATINRST restores previously saved conditions and bufiers, disposing
of the current conditions.

ATTNDST disposes of saved conditions and buffers no longer needed.

PRMPT invokes a system facility which prompts the user with mes-
sages rIronk the system message file, if not from the user
message file. The prompter analyzes responses to messages
whose coding indicates that a response is reguired.

OPERATOR & SYSTEM LOG COMMUNICATION FACROS

The T5SS communication facilities provide macro instructions for user-
communication with the main operator's terminal and with the system log
(a generation data group, in which each VSAK data set contains a record
of system-to-operator and operator-to-system communications, from
startup-to-shutdown) . These routines should normally be used only for
programs having specialized 1/0 routines that require operator
intervention.

WTO writes a user-specified messace on the operatorts console.
WTO0A writes a user-specified action message on the operator's

console. Action messages differ from those sent by WIO in
that they are prefixed by characters intended to catch the

Part 1: Macro Instruction Services 15
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operator®s eye. They should only be used when action is
reguired by the operator, otherwise the operator may disre-
gard the action message format.

WTOR writes a user-specified message on the operator's comnsole.
The user task waits for the operator to respond to the mes-
sage. The operator is periodically reminded of unanswered
messages. The reply from the operator is made available to
the program. It the operator fails to reply within a rea-
sonable time, the user can use the attention key to regain
control and decide on some other course of action.

WTL causes a user-specified message to be written in the systenm
log data set. 1f the operator wishes to have WIL messages
appear on the console, a default can be set in the comkined
dictionary of the operator USERID.

1IMER MAINTENANCE MACROS

TSS requires maintenance of elapsed-time and resource-usage statis-
tics. ©The user needs the facility to set a timer that will measure his
task's execution time or the elapsed calendar time. Each task has eight
interval timers associated exclusively with that task that are access-
ible to the user.

STIKEER sets a software interval timer, measuring either task
execution time or real time, and indicates what action
should be taken when that specified time interval has
elapsed.

TTIMEK tests an interval timer previously set by the STIMER macro
and indicates the time remaining in that interval. It can
also be used to cancel 2 previously specified timer
setting.

REDTIN provides time as a double precision, fixed-point number in
microseconds. In TSS the epoch is FKarch 1, 1900.

EBCDTIHE converts system-maintained tiwme into specified EBCDIC for-
mats. The time is expressed in some combination of years,
nonths, days, hours, minutes, seconds, tenths of seconds,
and hundredths of seconds.

SYSTEM ORIENTED MACROS

In addition to those system-oriented user macro instructions already
indicated within the various functional groupings, several other such
macro instructions are available:

AWAIT tests for completion of an event and returns control to the
task it the event is completed, or places the task in a
delay state from which it will be removed wher any task in-
terruption occurs.

VSEND sends a nessage from one task to another. The message is
gueued on the recipient task status index (TSI) as an ex-
ternal interrupt.

USAGE causes resource statistics for a task to be made available
for processing by a user program.

16
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extracts and examines the total accumulated CPU time of the
issuing task from the extended task status index (XTSI) of
the task.

provides a hash value for a name.

invokes the editor, which can be used by a language proces-
sor controller for input of source statements.

identifies the program which issues it as a language pro-
cessor controller and initializes the editor for later use.

determines if a specified object module is to be found in
any of the job libraries and if so, which library.

generates messages pertaining to errors encountered Jduring
racro expansion.

determines the type code of a parameter during macro
expansion.

changes the name of the current control section of an
assembly to the name of the first PSECT for that assembly.
If no PSECT exists, a branch to a specified location is
generated. either as the actual message or as the identi-
fication code of a message in the system or user message
file.

requests exclusive/shared read only access to a resource.

releases a previously issued resource access request.

Part 1: Macro Instruction Services 17
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PART 2: MACRO_INSTRUCTIONS

This part describes the nacro instructions supplied with TSS that are
available to all users. Section 1 tells how they are described; section
2 describes the macro iastructions, arranged alphabetically.

The macro definitions for the macro imstructions in this book can be

primarily found in the syster lata set TSS***x%xx SYSMAC; a few are in
TSS**%%x ASMMAC.

SECTION 1: HOw_MACRO IJISTRUCTIONS ARE DESCRISBED

Ffirst, for a basic underrctandino .0of how macro instructions in this
book are described, look at Figure 2. This figure mav alsc serve as a
gquick reference when reading the description of a macro instruction.
You may wish to tab it.

The information that follows supnlements Figure 2.

MACRO INSTRUCTION FORMAT

Macro instructions, like assembler instructions, are written in this
format:

T ¥

Hame OperationjOverand jComment
1 1
T T

| i

4 i

.—"_,
L — 4+ —

T

Name Fielid
The name field of the macro instruction mav contain a symbol or may

be blank. Normally, the svymrbol is the name associated with the first
exacutaile instruction of the macro exvmansion.

Operation Pield

This £ield contains the rknenonic operation code of the macrc ins*truc-
tion. Tne code may be 2 string of not nore than eight alphameric char-
acters, the first of which is alphkateric.

Operand Field

This field may contain no operands, or one or more overands sapa
Dy commas; the two typez of overands are positional anid kevword. Blz
ray not be izxbedded tetween oderanis.

Comment Field

This £ield is s=2varated Zrom the overand field by at least cne Hlank.
Conments pay contain all valid characters in the chavactar set, includ-
ira blamnks. In statements wher=s an ootioral overand entry is ozitted,
or in statements which allow no opberand but in which a comment entry ic
to be useld, the abseace of tae overand entrv is indicated Ly a comna
prec=2di=2d anl followeil kv on=2 or more blanks. In this vublication, =iz
comments field it not shown in the macro instruction formats.

Part ?: Macro Instructiors 23
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HOW TO ENTER MACRO INSTRUCTIONS

Each macen in this book
is described like this

P MACRD - Descriptive Name of the Macro (R, S, or O

A brief statement of what the mocro instruction does

Operation

MNome

Coerand
deb nddress, ERASE, KEY

MACRES number

[symbot]

brackets, ato

Enter the macm instruction

You may enter
comments following
the npernind feld. |

Parentheses, oammay,
mean .

mngmeniz shown,

Euter operands arcarding
n whathar they are
prtitional ar bayward,

symbl  meany the gratement name is required.
(5vmbnt] maons the statement name is 2otional.
Viam :
; ST R A secand or third box may
bresent if the macro has L-
dcb address

An explanation of what information the first operand fin this example,
deb oddress) provides.

Describe haw the operand moy be entered. See

Default: What is assumed {f an optional operond is not specitied.
Omitted where there is no defoult.

second opaerond, efc. , .

Initialization: What you must do prior to issuing the mocro instruction,
CAUTIONISY: Mistakes b ovoid,

Execution or functional descriot What hapoens os  result of fasving

the macro imstruction.

Return Data: What informatinn is retumed to your program and whers

P mming Notes: Other inf

Examples  How you might ;e the mocra imtruction and what instructions
would be generated

For some toce vaﬂm,!w nmo'm-bvc sucHons 'wy not be present .

'

2. how to enter

1
s

qure

HaACctTo

instructions

Enter these as
PART OF OPERAND

v or Vo0 moy REPEAT ane
[ 0 set of nperands

A CHOOSE ONE
{8t o faist ofAorB
ENTER or
[A] oM A

ional Operand
May be upper or lovier- case: any opers

ather than ke, word.

Enter i1 the pasition

where it is shown s apeeand Geld, 1n show amission ab aptianat apeesd, ioclade
its aysacioted comma

Narne Opertion . Qpsrond

deb addiese, [FRACE], Ley tonath
Keyword Operond
PER-CASE WORD WITH  SIGH faltowed by Tawec-cotn variohle which yoo

specify, Enter Leywnid aperand fo any srder in aperd feld follawing positional
sperands (if present), When aoritting an aptianal aperaed, ol st it
assaciated comma.

Nome Operation Operond

[RUFMC=volue, ] KEY=toter

3%
o REGISTER MOTATIC L] (2)
or (RZ)

dod into reglster 2 and R2 hos been squated fo 2.
Ainteey otherwise stared, registey 2 through 12 may

10
or TENAFOLR
of  SAM- JOE

7 where TEN and FOUR have been equated to 10 ond 4;
whers SAM ond JOE ore relocatable terms,
i A

o RELOCATABLE EXPRESSIOING CZCAT1
or CZCAT1+4
whare CZCAT1 1s the nome of o field that moy be
relocoted within vittyal storage, A relocotoble
expression con (but witl not necessarilyl be
wade the symbol in an addrem comtant.

. RX

ADDRFSS. 200,
where 2 is the displacemant, 0 7 the index
ragister, and 5 is the bow regitter.

MAUD
or MAUD (1
where the bose register is implied, 1 (in the
smcond axample) is an index register, and the
locotion counter volue of MAUD is the
displocement.

NUMBER: 45
or  3C (hexadscimol)

o

TYPES GF MACRO INSTRUCTION

for Reqister. Cieneroles porametars possed is cogistem 0, 1, and,
tess frequently, 15, Does not generats pacameter list. Usually
generates linkoge 1o another program.  Fxecution Hime can be
saved if parametens {operands) are placed in registers 0 ond 1 and
they are snecified in register notation.

for Storane. Generotes o parameter list. (Used generolly where
the parameters won't fit in registers 0 and 1.1
Thrae forms:

] - Generates both parameter list and linkage.

" Operands may be in any form; @ branch around
the parametar list is generated. Mo MF -
operand required.

List form; generates anly o porgmeter Mt no
] ble code. User is ible tor brnching
oraund list, Usually osed in conjunction with E-
Oipernds moy he ohinlide nr relncatable
expragions - not register notation, or explicit ar
implied address.
REQUIRED: - Symbol in nome fiald.

- Keyword operond MF L,

foarm,

arm |« Executable form; generates linkage as well os o
T pointer to o porameter st creatad by L-farm or
Lttt by iser, May alse pmvide or pdate vilues
in pargmetes list. Opsrands may be in any form.
REQUIRED . ~ ¥ svward opeeand MF - £ ar MF
IR (E, Vist) whare ligt i withar the
symbolic addrexy of the pacometer
list (unimly the name of the L form)
ar, with the oddress elnced in
regivter 1, (1

for Clthar. Macros thot ore neither B- nor S-type.,

o CHARACTER STRING - %CR#554A005

A string of characters cantaining no imbedded commas

a1 bhlanks and not beginning or anding with an apastrophe .
® SYMBOL:  START
CZAT Y
ONE
A sprcial form of choracter string occeptoble in the
name field of on ossembler statement; | to & afphameric
characters {0-9, A-7 plus$, =+, and ¥) with firge
charncter alphobetic.

® NATA SFT MAME

Unlass stated otherwise, a decimol integer is implied.

TEXT:  'THIS IS A MESSAGE"

See the axplanation in text.

A string of chargctars anelosed by single apastrophes.



POSITIORAL OPFRANDS: Positional operands are those that must be written
in a specific position within the cperand field. Assemkly processing of
positional operands is determined ky the positicn they are assigned in
the operand field. The positions of the operands are maintained by the
separating commas; if an operand is omitted, the commra must nevertheless
be supplied to maintain the position of succeeding operands. For
example:

operl,oper2,oper3

The three operands are processed in order from left to right. If the
second operand is omitted, the operands are written:

operl,,oper3

If the last positional operand or operands are omitted, delimiting com-
mas need not be written. For example, if operands oper2 and oper3 are
omitted, the operand field may be written:

operl

KEYWORD OPERANDS: A keyword operand consists of a keywcrd, immediately
followed by an equal sign and the value of the keyword. The keyword
uniquely identifies the orerand to the assembler; these operands mray
therefore be written in any sequence. Either

BUFNO=20,BUF1=132
or BUFL=132,BUFNO=20
may be written.

If keyword operands are omitted, their separating commas may also be
omitted.

MIXED OPERANDS: An operand field may contain both pcsitional and key-
word operands; in this case, all positional operands must precede any
keyword operands.

132,20,NA,KEY=A ,CODE=NT

OMITTING OPERANDS FROM MIXED OPERAND FIELDS: The rules for omitting
positional or keyword operands apply to mixed fields. 1In the exarple
immediately above, if operands 20, NA, and KEY are omitted:

132, CODE=NT
If operands 132 and CODE are omitted:
+20,NA,KEY=A

OPERAND SUBLISTS: An operand sublist consists of one or more positional
operands, separated by commas; the total list must be enclosed in paren-
theses. The entire string is considered as one operand in that it occu-
pies a single position in the operand field or is asscciated with a
single keyword. The contents of the string are processed in the same
way as positional operands. These are operand sublists:

(A,B,C)
a)

Note that sublist (A) consists of only one orerand. When a macro in-
struction description shows that even one operand is written as an
operand string, the enclosing parentheses must be written.
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OPERAND STRINGS: In a number of macro instruction descriptions in this
publication, the operand field, except perhaps for the operand speci-
fying the macrc form (MF), consists of a list of keyword and/or posi-
tional operands that are written as fields of a character string. The
character string itself, enclosed in apostrophes, or the address cf the
string in storage, may be written in the operand field. The manner in
which the address may be specified may depend upon the macro form.

If the operand is presented as a character string, the macro expan-
sion places it in the assembled prcgram followed by an end-of-message
code, and lcads a pointer to the string in register 1. If the operand
field specifies the address of the character string, the expansion
places that address in register 1. 1In the latter case, the user must
define the operands elsewhere in the program and provide an end-of-
message code.

If the user wishes tc refer to and manipulate the operands in an
operand string in coding, the address ortion cf the cgerand is used,
permitting the operand character string to be set ur as a series cof
adjacent fields, each with its own lakel.

The string must end with X*27', which serves as an end-of-message
code. Any unused space in each of the adjacent fields in the string
must be filled with blanks to the maximum size cf that field. Unlike
other operand forms, all commas in an oplist operand must be coded, even
if parameters are defaulted. EX1 and EX2 show how each of the string
and address options for the operand field are used; the two examples
have the same effect.

EX1 MACRO 'first operand,second operand’
EX2 MACRO STRING
STRING LC C*first operand’
OP2 DC C"second operand’
LC X*27"

Macro Description Notational Symbols: Notaticnal symbols in the coperand
field of macro instruction descriptions assist the user in showing how,
when, and where an operand should be written; these symbols are them-
selves never written in the operand field. The nctational symbols are:
vertical stroke, |; hyphen, -; kraces, { }; brackets, [ }; ellipsis,
-..; and underscore, _ .

1. Vertical stroke means "exclusive or." For example, A|B means that
either the character A or the character B, but not both, may be
written. Alternatives are also indicated by operands being aligned
vertically, as shown in the next paragrarh.

2. Braces dencte grouping. They are used most often to group alterna-
tive operands or alternative operand forms. For instance, the fol-
lowing two operand descriptions are equivalent:

{INPUT | OUTPUT?}
INPUT
CUTPUT

3. Brackets denote options. Information enclosed in krackets may ei-
ther ke omitted or written in the macro instruction, depending on
the service to be performed. In the fcllowing case, the operand of
the EXAMPLE macro instruction is optional and need not be supplied.
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L L T
|Nane }Operation jOrerand
[

=

A T
|{ syebol J1EXAMPLE ([ mode]
L L 1

b o dig

4. &n elilipsis denotss that the precelino syntactical unit can be
repeated one or more times in successicn. If the syntactical unit
consists of cne term, it is followed by a comma arl an ellipsis;
foxr exaavple,

dcb address,...

irdicates that the tern dch address can be rTeveated, with a conpa
separating each tera froz the succeeding term, but with no coxna
atter the last tevrum.

If the syntactical unit to be repeate? consists of wore than one
term, it is enclos21 in braces to indicate the terms that may Lte
repeated, and the comma and elinsis are placed outside the braces;
for example:

{dck address,optior},...

=3

address,option car be repeated with comnmas
fm. No comma is placel after the lacst term.

9

indicates that idc
separating 2ach t

W

a
5. Uppercacse (capital) letters iniicate the vortion of the operand
that must bs written exactly as choun.
DISP=1EW
6. Lowercase letters indicate the portion of the overand that is to he
replaced by a permissilble value. The macro descrivption willi sneci-
fy tne permissible valeves. For exanvnle:
spacing
Specified as: 1 or 2
liength

Specified as: 1 r=locatable expression, or register nota-
tion (2 tkrougk 12).

In the first exanmple, eitaer 1 or 2 may be coded as the complete
operand. In the seconi operarnd, 'length' could be replaced by
MSGLEN (a relocatable expression), or by (3) as the complete
operand.

7. Commas and parentheses must be writtern as shown in an overand
field. They are delimiters, not notational syrbols.

Macro Descriptions

The macro descriptions svecify the form in whichk each operard may be
written.

For the macro instruction descriptions in this vpublication, each

positional operand is specified by a meaningiIul name or phrase, as
illustrated:
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Lo bt e

Facn koeyword operani 1

3 by the kx=yword, an ecual sigr, anil a
weanirgrzul name or phr 1

ustrated:

SR
n
o
-~

LS

JOperation]Overand
J’I 1
]
1

+
BEXAMTLE JDSNAME=nane of lata set

L L]

in whiciL an overand may be gspeciiied, the

s+

scribing the maane
termns usel.

Relocatable Exoression: A relocatable exoression renrasents the nanme
assigned to a field that may be relocated within virceval storage during
program execution. (In contrast, an absoluts expression represents a
field tnat ray not be so relocated.) 7The value of a relocatable expres-
cion changa2s bv n if the program ir which it appears is relocated n
bytes from its originally assigned storage area. All relocatable ex-
pressions nust have positive values. 4 relocatable exvression may be a
single relocatable term. Also, a relocatable expressionh mav contain
maltiple r=locatable terms, or a combination of relocatable terms with
absolute terms, unier these condiitions:

1. The expression must contain an o0dd nunber of relocatakle terms.

iocatatlie iterms =2Xcept one mnust be paired; pairinag is de-
riped later in "Absoiute ZExoression.”

2. Ihe unvaired term must not be Zirectly preceded by a minus sign.

4. A relocatable term must not enter into a multiply or divigde
operation.

A relocatable expression rajuces to a single relocatable valiue, which
is the value of the 0dd reloccatable term adjusted by the values reore-
sented by the absolute terms or paired relocatable teras associatei with
it. The telocatability attribate is that of the odd relocatable terr.
Complex relocatable exoressions are vermitted (refer to Assembler
Languagg) -

In the followirg ezamples of relocatable expressions, SAM, JOE, ani
FRANE are ir the same control section and are relocatable; BT is
absolute.

SAM
SAM-JOE+FPANK
JOE-PT*5
SAM+3

Note that SAM-JOT is not relocatable, because the difference between
two relocatable addresses is constant.

Register ¥Notation: This is written as an absolute expression enclosed

in parentheses. The absolute ex»ression, when evaluated, must be some

value 2 through 12, indicating the corresponding general purpose regis-
ter. In these examples of register notation, SAM and JOE are relocat-

able and have the same relocatability attribute and .PAL is absolute:
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(5) -indicates register 5
(PAL)

(PAL+3)

(SAM-JOE) -invalid

The absolute exdression (SAM-JOE) is invalid because it contains vaired
relocatable terms. See Absolute Expression below.

When register notation is used for an operand, the indicated register
nust be loaded with the desired value before execution of the umacro in-—
struction. HNo register other than those stated as being permissible
should be specified; the integrity of other registers cannot be relied
upon. See "Using Parameter Registers™ under R-Type Macro Instructions
below.

(1)say be explicit, written in the same form as an assembler language
operand:

a{b,c)
- = 8

i

| | base register
I

] index register
|
displacement
Exarples are:

2(0,5)
0¢2,4)

(2)may oe implied (indexed), written as a symbol, optiorally indexed by
an index register. For example:

INITIAL
ALPMAY (4)

Note that ALPMAY is indexed bv register 4.

Symbol: 1Ihis may be a symbolic address (that is, a single relocatable

term), such as the symbolic name of an instruction in an assembler lan-
guage prograi, or it may be a character string used for identificatior,
not location (such as the ddname parameter of a DCB macro iastruction) .

In TSS, the alphabetic characters are the letters a-%Z, plus §, &, #:
the alphameric characters are the alphabetic characters plus the digitse
0-3.

The symbol is written as a string of as marny as eiqh* alohameric char-
acters, the first of which is alphabetic. *mbedded commas and blanks
are not permitted. Symbols beginning with the characters CHD and S¥S
may not be used, since synbols beginning with those characters are
reserved for system ase. Examples of symbols are:

DDNAME
ROGER
LOOP12
STRAEKT
#1

Number: Unless stated othaerwise, this will imnly a decimal integer.
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Absolute Expression: This may be an absolute term or any arithmetic
combination of absolute terms. Ar absolute term may be an absolute symn-
bol or any self-defining term. All arithmetic operations are permitted
between absolute terms. An absolute expression may contain relocatable
terms alone or in combination with absolute terms, provided that these
conditions are met:

1. " The expression nust contain an even number of relocatable terms.
2. Tne relocatadble terms must be paired.

3. Each pair of terms must have the same relocatability attribute;
that is, they must appear in the same control section of an
assembly.

4. Pach pair must consist of terms with opposite signs. The vaired
termss do not need to be adjacent; for example, PT+AT-ST, where RT
and ST are relocatable with the same relocatability attribute and
AT is absolute.

5. A relocatable term must not enter into a multiply or divide
operation.

Pairing of relocatable terms (with opvosite signs and the same relo-
catability attribute) cancels the effect of relocation. The value rep-
resented by the paired terms remains constant, regardless of program re-
location. It should be noted that absolute expressions comvosed of
paired relocatable terms shouli not be used as macro operands since the
attempt by a macro 4a2finition to use them in an AIF, SETA and SETB will
result in an error. The ascenmbler does not assign location counter
valuwes to relocatable terms until all macro expansions are completed.

Fxample: In the absolutse expression A-Y+X, the term A is absolute,
and the terms X and Y are relocatable with the same relocatability
attribute. If A equals 50, Y equals 25, anl ¥ equals 10, the value of
the expression becomes 35. If X and Y are relocated by a factor of 100,
their values become 125 and 110. However, the expression still evalu-
ates as 35 (50-1z5+110=35).

An absolutz expression teduces to a single absolute value.

In these examples of absolute expressions, JOE and 52N are relocat-
able and defined in the same control section; BERNY and DAVE are
absolute:

331

DAvVE
BZENY+DAVE-83
JOE-5AM
LAVE*4+BERNY

Data_Set_ Nape: ‘This is the rame of one data set or a group of data
sets. The rules for writine data set names are presented below; the
types oi names that may be written for esach macro instruction are iden-
tified unier the description of each macro instruction.

Fully gualified name unicuely identifies one data set.

. 4 stand-alonz data s=t name identifies a data set that is not a
member of a vartitioned data set nor a generation of a ogeneration
aata group. The name of a stani-alomne data set is written as a
series of svmbols sevarated by periois. For example:

DATASET.TFIAL.TEST1
TEPI.FOGEP.LAURIE
i.B.C

(93]
<




Page of GC28-2004-6
Revised 9 May 1979
By TNL GN20-3941

The rightmost syabol is the data set's simple name (TESTH,
LAU®IE, and C above); the other syebols are gualifiers. In 735,
for cataleaing purposes, the maximum number of characters in a
data set name, including veriods, is 35. The maximum aumber of
one-character qualifiers for a one-character name is 17.

Note: Data set names created unijer the IBM 0S, or 0S/¥S System
can contain a maxinum of 44 characters; if Jata sets with nares
greater than 35 characters are to be cataloged in TSS, the user
should emyploy the reraming facility of the CAT macro instruction
or CATALOG command to define a suitable TSS name.

Partitioned Data Set and Fember Vame identifies a data set that
combines individual data sets, called meabers, into a single 3ata
set. The partitioned organization allows the user to refer to
sither the entire data set or to an individual member of the data
set.

s The rules for writing the name of a partitioned data set are
the same as for writinag the mame of a stand-alone 4ata set.
The parentheses and member name are merely considered as an
appendage to that nanme.

* The rules for writino a member name vary with each macro in-
struction that can manipulate members. Sometimes (as in LOAD
ani DELFT®) only tue simple member name (a symbol) is written.
The full name is not reguired because the user has indirectly
defined the partitioned data set (library) in which the module
resides by assurirng that the library is or the programr library
list priov to issuinag those commands. The user could write

LOAD SORTE

if he has previously entered SORTR in a library currently on
the progranm library list.

In other macro instructions (for example, COPYDS), the user
nust give the fully cualified member rame. This consists of
the name of the vartitioned data set suffixed by the simple
member name in parentheses. Por exanmole:

HOW (ONETRY)
G.H.AB (H)

Here HQW and G.3.AB are partitioned data sets with mernbers
O¥ETRY and R, respectively.

seneration Names identify data sets which are vpart of a genera-
tion data group. These data sets can be rTeferred to on an abso-
iute or relative basis:

a. Absolute Generation ¥ames are vwritten as the name of the
generation data group followed by a period and the characters
cxxxxVyy, where xxxx is a four—-digit decimal gen~ration numn-
ber, and vy is a two—-digit decimal version number. For
examnple:

HURST.LINER.TT.G0001V00
HIJ.LA4.WW.GO003V01
HARQ .G0O147V03

The characters GxxxxVyy are considered a fixed part oi the
overall name. The name of the generation 3ata group (for ex-
ample, HURST.LINER.TT) is a partially cualified name applica-
ble to all generations in the group.
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If the generation is a partitioned data set, a member (for ex-
anrple, JOE) within that data set is referred to as follows:
A.3.C.Gxxxx¥yy {JO%)
b. Relative Generation lames are written as the name of the

Generation data group followed by the appropriate relative
generaticn number 2nclosed in parentheses, such as:

G.U.6 (D)

The relative generation number of the most recent generation
is (0); the generation djust prior to that is (-1); the one be-
tore that is (-2), etc.; and a new generation to be added is
{(+1) . For example:

GOST.UU.L19P (+1)
GOST.UU.LI9D {-3)
MRQ.T.L5.SKI¥ (0)

If the generation is a partitioned data set, a member within
that data =set is refsrred to as follows:

SEAT (~3) (Jog)
where JOE is the member in gquestion.

Partially Quaiified ¥Yames refer to all data sets having a given par-
tially qualified rame as their conmon higher-order gualifier.

1. Geperation Data Group Name is the name that is common to each
generation in the group. Generaticon data group names are re-
stricted to a maximum of 26 characters including periods.

2. Otner 2artially Qualified Names can also be usel to refer to two
or more data sets. For example, the vartially ocualified name
G0.A814 can be used to refer to both of the following data sets:
wO0.AB14.A apd GO.ABI4.B. If these were the only two of a user's
data sets with the same higher-order gualifier, GO.AB14, and he
wished to erase then both, he couli do so merely by specifying
GO.A314 1in the ERASE macro instruction.

Alphameric Characters: An alphameric-character operand is wriitten as a
string of alvhameric characters, the first of which need not be alpha-
betic. TFor exaaple:

ROOT6L
10EO0DY

The limit on the number of characters is given in the description of
each macro instruction inp which it is used.

TYPES OF MACRO INSTRUCTIONS

Most system macro instructions are either F-type (register) or S-type
(storage) . In this publication, the letter (R) or (S) follows the name
of each macro instruction description to identify its type; macro in-
structions that are neither k- nor S-type, referred to as "other" type
macro instructions, are identified by (O).

Some macro instructions generate literals in their expansions. Conse-
quently, the rules for literal pool coverage must be followed. Refer to
Assembler language, Section 2, "Terms and Expressions.® Parameters can
be contained in the two parameter registers, 0 and 1.
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An R-type macro instruction does not generate a parameter list; the
parameters are placed irn the parameter registers by instructiors in the
macro expansions. Execution time can be savad if the user places the
data in the parameter registers before executing an R-type macro in-
struction, and uses register notation to svecify the operands in the
macro instruction.

Address operands in R-type macro instructions are always specified as
an RX address, or in register notation. This arrangement allovws the
user to exploy indexinog, although the addresses passed in R-type macro
instructions must be properly covered; that is, the base register used
for the passed address must contain the prover value to ensure that the
address refers to the desired location in virtual storage. For example,
assume an R-type macro instruction, RTYPE, which will contain an address
"area" in register 1 anl the "length" of that area ir register 0. Its
external macro description would Lbe:

r T Y 3
[Name |Operation|Operand |
L }- 4 }
L T i -t
I[sysbol] IRTYPE Jarea,lenath |
i | 1 J
area

specifies an address.

Specified _as: Peagister notation (1 through 12), in which case the
address must be placed in the register before execution o% the
Bacro instructien; an FX address

ienath
specifies a length.

Specified _as: Register notation (0 or 2 throuwal 12), in which case
the l2ngth must be placed in the register before axacution of thLe
macro instruction; or an absolute exoression.

Using Parameter Registers: The user'®s oroblem proarazm might Pe wri
so that one or both of the parameters are already in the prowvar naram
ter register when the macro instruction is iscsued. In this case, (1) or
n a
a "

(0) is written as the operand. Registers 1 and 0 cannct be used i
macro instruction gnless their use is mentioned in the "Specified
paragrapl for the overand.

S-Type Kacro Instructions

An 3-type (storag=2) =macro imstruction ic us2d4 when the nurbar of
parameters to be passed to the callel routine cannot be contained iz the
two parameter recisters. These parvareters ar2 placed in a pavanetrer
list whose aidress is passel to the callal rouatine in register i.

There are taree Iorms of the S—-type macro instruction:

1. Thke standard form (in whish the NlI= overand is defaultel)

2. The IL-form (parameter list only - spacified as ¥F=L)

3. The F-torm (ex=2cutable code only - specified as MF=F)
S-TIPE, STAJIDARY FOEKF: This form of macro instruction generates both
the parameter list reoguired by the callel routire and the linkage to
that routine. If the S-tyve macro ins*ruction is cod=2? in a wclula that
has a P5%CT, the parameter list is gererated ir the PSECT. In this
case, the 23ECT must ke prooerly coverel by a base register. If an S-
type macro instruction is coded in a PSECT, or if it iz coded in the




CSECT of a module that has no PSECT, the parameter list is generated
in-line and coding is generated to branch around it.

Address operands in S-type standard form macro instructions are
always specified as register notation or a relocatable expression.
Hence, they may not be indexed, and the user's problem vprogram does not
need to provide cover registers. As an exanple, assume an S—-type macro
instruction, STYPE, that exvects the adldresses of two storage areas,
“"input" and "output," and the "length" of those areas. Its external
racro descriptior might be:

r T L |
| Name }|Operation|Operansd i
F —} 1 1
Ifsyubol VISTYEF Jinput,outont,length |
L 1 L 3
input

specifies the input area.

Specified_as: Fecister rotatior or a relocatable expression.
output
speciiies the output arvea.

Specified as: HKeagister notatior or a relocatalble exprescion.

length
specifies the length in bytes of the inout and output areas.

Specified as: Fegister notation or an absolute expression.

5-TYPF, L-FORM: “his form of macro instruction creates a paraaeter
list. E-form unacro instructions then link to the service routine and
moint to the parameter iist that is generated by the L-form macro in-
struction. The assembler recognizes an L-form macro instruction by the
keywerd operand MF=L in its operani field.

because the L-form wmacro instruction cenerates only a parameter list,
overand forms that reguire executable code, such as register notation,
are vroaibited. “The external lescriptior of the L-form S-type macro in-
struction becomes (compare with the stardard form):

r T T 1
|Jdans jOnerationjOn2rani i
e 3 1 3
T ¥ ¥ —
lsyetol |SLTYPE I{ input, Youtputr, Y lenath, MF=L i
L i 1 ]
input

specifies the aldress of the invut area.

Syecified as: 1A ra2locatable exvression.
outout

spacifiies the aldress of the ocatout area.

Specified as: 2 r=locatable ex»recssion.
lergth

[

specifies the lsnath in bvites of the input and output areas.

Specified as: An absolute exvression.

w
=
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The nawme field is required in the I-form because it uasually becones
tha label of the generated varameter list and is referred toc by th=
E-form.

A1l overanic of an L-form macro instruction (excent MF=L) are oniion-
al. Operands that are omitted in the L-form are assumed to be suoplied
in thke E-form macro instruction.

The L-formn macro imnstruction generates the varameter list at the
place the wacro instruction is encountered. 3ecause the L-fornm exvan-
sions contain no executable instructions, th=2y shthouli be plac=21 in the
program so that they 4o not receive cortrol; for examdple, among the DS
ani DC instructions. An L-forn macro instruction should never Le writ-
ten in a read-only control section.

S-TYFE, E-FOkM: A varameter list created by an L-form macro irstruc-
tion, or by any other means, may be referred to by an E-form macro in-
struction. The user can uplate a varameter list by supolying operarnis
in the n-form macro instruction. The assembler reccanizes an F-fora
macro instruction by the bpresence of the keyword operand iam its ooerarn?
fiesld:

MF=(E,list)

Here, list should specify the location of the varameter list to be usei
by the E-form macre instruction. If register notation is specified, the
register snould be loaded (before erecutiorn of the macro instrtuction)
with the address of the L-form parameter list. The symbol ir the name
field of an L-form macro instruction becomes the name of the naramater
list.

The Z-form allows th2 user to irZdex aildresses; however, projper cover
registers must be nrovided. The external dJdescription of the T-form S-
type macro instruction becomes (compare with the stapdard and L-iorms):

¥ T
Name jOperationjOperand
1 1

-—?--
L.l

[symbol J}JSETYPE i{input, Jf{ outvut, }J{ length, MP=(E,1list)
1 A

input
specifies the input area.

Specified as: Register notation (2 through 1.); an RY adfress

output
specifies the ocutput area.

Specified as: Pegister notation (2 through 12); an RY address

length
specifies the length in bytes of the input and output aress.

Specified_as: Register notation (2 throuah 12); or an absolute
expression.

Each operand except the last is optional. The position of positional
operands supplied in the E-form macro instruction causes the gerneration
of values that replace the correspornding parameters in the parameter
list of the L-form macro instruction.
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otiper ¥acro Tnsfructions (N-Tyne)

ThLe system macro instructions that cannot be clascified as either
R-type or 3-type are reiervel to as "other", and identified by (0) in
he racro instruction 3descristions. For exannle, the SAVE wmacro in-
tructiorn doess not produce rarameters that pass to a called program.
ts expansion results ia instractions in the user's orogram that com-
letely verforn the reguestel service.

CONDITIONAL ASSEFMBLY OF FMACRO INSTPUCTIONS

Some macro instractions can be assembled? with non-privileged code
oriv, some with privileged cois only, anl some can be ascembled with ei-
ther kind of cole. EHowever, the DCLASS macro instruction may be used to
assenple macro instructions as desired. PFor instance, a nonorivileged
d-avthoritv proagrarmer can arss2mzble nrivilegel code ty first issuing a
DCLASS PFIVILEGED macro instruction and following the privileaged code
with a DCLA3S USFEX macro irctruction (if subsecuent mactro instructions
that can onlv be assembled in privileagel code are to be asserblie?
correctly, the DCLASS USEP macro instruction is issuei after the last of
these) .

Althouua a orivileged macro instruction may be assembled in a orivi-
leged or norprivileged control sectior by ifirst issuing a DCLASS PPIVI-
L¥53TD macro imnstruction, th2 code thus assesbled can only be executed in
a privileged module. Those macro instructions that are restricted to
one ¥%ind of code or the other return error mescages wnen an attempt is
nade to assemble with the inavprooriate DCLASS settina. The descrip-
tions ¢f each macro imstructiorn ipr Sectiom 2 include cautions (as appro-
priate) about the nzed to irfcu=s DCLASS macro instructions, and also
about the need to provile save areas, as discussed in Apwendix E. A
suamary of those wacro ianstructiorns reguiring the use of avpropriate
DCLASS wmacro instructions is given in Aopendix M, together with a fur-
ther discussion of this topic.

MACKO INSTRUCTION SENERATIOM OF LITERALS

The TSS assembler nlaces literals in a modulet's first declared PSECT,
if one has been declared. If no PS®CT has been declared, adiress
literale are treated as any other literals: i.e., placed in whatever
literal pool is provper.

Ii a literal is gererated, the user must be sure that the location

containinag the literal is covered by a base register at the tige the
macro instruction is executad.
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SECTION 2: MACRO INSTRUCTION DESCRIPTIOCNS

Figure 2 shows how the macro instructions in this section are de-
scribed. The complete descriotions for all user macros are given alvha-
betically in this section, except for the TAMIT macros which apvear irn
Appendix N.

Macro instructions intenied for a special class of users are deccribp-
ed in System Programier's Guide, Manager's and Administrator'!s Guide,
and Multitermiral Task Programking and Operation.

ABEND -~ Abnormal Task End_ (S)

The ABEND macro instructior serves as an error exit for an assembled
prograk, either to terminate execution of the program or to eliminate
the user's current task from the system, and then return control to the
user in coammand mode.

Standard and E-form:

r L] T
| Nane |OperationjOverani
L 1 1

T T L

i{symbol 1|ABEND lexit type,{address of message]'message’},
I | {fmessage i3 addéressl'nessage 1d'}

| {{, (rarameter address,...)} Ji*prarareter'}
I MF=(E,list) ]

i

g B

i
!

L-form:

r T ¥ 1
|Name jOperation}Operand |
- } } ~
}symbol | ABEND }Texit typoel,[ {address oi nemesrage| '‘uessage'}, ] !
| | I{ {message id ajdress|'message 11°%} ] |
| | If {(parameter address,...)|'barameter?} , ¥I=11] |
4 } 4 i 1

Note: 1he name field is recuired with ¥TF=1. Any recuired ovperani that

is omitted from the L-form must be supplied in the E-form. The overands
spvecified in the E-form will overlay those spacified in the L-form. If

the MF operand is omitted, the staniard formn is assured.

exit type
specifies the return tvoe or completion code.

Specified as: (0), 1, 2, 3, or 4. T¥it tyvpe 1 caunses Terurn ei-
ther to the conversational usaer at his terwinal or, in rornconvarsa-
tional mode, to a data set with the 1lata 3definition name TSXRBEND,
to retrieve comxanis for execution. In either case, the task is
returned to command mode. ZExit tyve 2 terminates the user!'s task.
If the task is conversational, a new task is created for the user
and tucned over to him as thouah he had just loaced omn. 7Fxit type
3 is similar to exit *+ype 2 in that it terminates the usear's task,
but it loes not create a new tacsk or return control to the usew.
Th= user's terminal is deactivatel. Exit type 4, in privilegel
prograns only, is similar to exit type 2, exceont that it is not
possible to send a message to the user, since the termiral is heirg
held, and the transmis<ion line is ohysically disconnsctel and
disabled.

If (0) is specifie?, the 2xit type must be loade? into recistar 0
before execution of this macro instruction.

addiress of message

specifias the location containinag the message to be issue? (see
below). The address »oints to a one-byte length £ield that ore-
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cedes a field containing the message text (the length is in hexade-
cimal bytes, not to exceed 257).

Specified as: In the standard and L-form, a relocatable expres-
sion; in the standard and E-form, in register notation (1 through
12) or an RX address.

message
specifies the message text to be issued to SYSOUT when the ABEND
macro instruction is executed. If this operand is specified,
neither of the last two operands can be specified.

Specified as: The text of the message, written as a character str-

ing enclosed in apostrophes (embedded blanks and special characters
are permitted).

nressage id address
specifies the identification of the message to be issued to SYSOUT.
The identification is an 3-byte code that identifies a aessage in
the system (in SYSMLF). If this overand is specified, the message
operani cannot be specified. The aldress rust point to an 8-byte
field containing the identification, left-aligned and padded with
blanks.

sion; in the standard and E-form, in register notation (2 through
12) or an RX address.

Specified as: In the standard and L-~form, a relocatabls exores-

nessaqge 1id
speciiies the ilentification of the message to be issued to SYSOUT.

Specified as: The text of the mecsage identification, enclosed in

avrostrophes.
nmarazeter address

specifies the location of a parameter (s=e below) that rodifies the
message being displayed. This operan? is only usel if the message
identifiication isc specified. See the Jote below.

s: In the stanlard an? L-form, a relocatable exores-
sicn; in the standari ané FP-form, in Tegister notitation (2 tkrouah
12), o7 an PY address.

paramreter
specifies information that is to be used to comnlete or alter the
message being displaved at the termiral. This ovperand is only
specified if the messadge identification ic specified.

Svecizied as: 1A character strinag enclosed in avostrovhes.

: The namber of parameters or varameter addresses can be inter-—
ringled but camnot exceed 23.

If this macro instruction is to be executed in a »rivi-
’ e most rcecently iscsuwed DCLASS macro instructior in the
st have specified PRIVILEGFLD (s=e Appendix M). Also, the
save area rmust pe olacedi in reglister 15 before this macro
exyecuted.

1i
legea mo
assenbly
address o

s
instruction is

?roaramming fotes: ABEWD with exit tyne 1 returns the task to command
mode and removas anv oravicuslv invoked usar control of attention
irterravtions.

oliowing an abnormal termination, the V®SHW and the general registers
are disolay=d on SYSCUT, together with the message text specified in the

L
0
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ABEND operand. If 3ifferent messages are specified for different exits,
the error exit taken can easily be identified.

The TISKABEND iata set might contain a seguence ot PCS commands that
oLtains a selectiva duwmp of th2 proaran before terrinating the cask with
a LOSOFF commeand.

1f an error occurs darinog the processing of an exit type 1 conditiogn,
the ABENL procedure is reinvoked, and the error is vrocessed as an exit
type 2 coniition.

encounters trouble or one path. PFe includes in that path the 2RBETD
macro instriction:

Exarples: The user wishes to provide an error exit if his proaran

ERROR ABESND 1, ¥ABEND BECAUSE TROUBLT IN PATH N!

The user wants to provide messages for dirferent error cornditions.
For his First error conilition, he nroviies the messadge:

EEER1 DC ALY (L'TTXT 1)
TEXT1 DC C'ABEND FOR IVCOMPLETE DA

3
Y

In the coding path that discovers this first error condition, he
includes:

LA 1,ERR1

B EREX
EREX ABZEND 1, (1) COMMON EPREOK EXIT
ADCON -~ Generate an_ 2icon_ Group (0O)

The ADCOY macro instruction generates a grouo of address constants -
an adcon group - (see the Programring Netes) for use by a CALL, L0O*D, or
DELETE macro instruction.

.

T L

1

jName jOperationjCperand i
1 1 3 1
| 5 1 T N
|symbol JADCOXN Ityp2 of adcon group [ ,FP=entry voint]l |
1 | I[ ,LLFRR={CODE|ERR} ] [ ,LELOPT={SFO}SDN} ] ]
| i I (H3HTAB= {XPOS|NOFM] ] |
L 1 i i
Note: A symbol is recuired in the name field.
type of adcon group

specifies the type of adcon group to be generated.

Specified as: One of the following codes.

Code ¥eaning

CLLL An explicit adcon group is generated Zor use by the CALL

macro instraction.
LOAD An explicit adcon group is generated for use by the LOAD

macro instruction.

DELETE An adcon group is generated for use by the DFLFTE macro
instruction.

IMPLICIT An iwmplicit adcon group is generated using the externally
defined symbol svecified in the EP overand.
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INTTRIAL An implicit adcon group is agenerated using the interpally
aerin=2d syabol svecifiei in the EP operand.

t
Y

specifies the entrv point of the module to which the adcon group
refers. Ior an INTERAIALL ad3con orouo, the R-value indicates the
oriagin of the control section containing the ADCON macro instruc-
tion. An ADCOW macro instruction that specifies INTEINAL 3s the
type must cornsecuertly not be written in ar unnam=d control sec-
tion. DRefer to the ARY and ADCOND macro instruction descriotions.

Specitied as: 2 symbol (ore to eight aluvhameric characters, the

first of which is alphabetic).

Defaplt: 1If EP is omittel, eiqght blank characters are us=23 as the
entry point name for C3LL, LO2D, and DELETE adcon daroups, whareas
zero 1s used as the errrv point aldress and RB-value for IMPLICIT

and INTFRNAL adcon groups.

=
)
&)
b
ra
1

whether the ivraaic loaider igs to take an error exit or to
return code 1if the soecified module cannot te loaded.
overand ray bhe ucsed orly if the type of adcon aroup is
CAiLL.

[l eI O]
Qg
o0
. v
SO

[Selt =2 3

oot b

©

o

o
Q

2]

(¢

Speciried as: <CODE or ERR. If CODF is specified, ADCON sets hit
ADCC2C27 of the ADCT?2C control byte to 1; the fdynamic loa‘er will
tnen store a re*urn code of X'07' in the ADCC2C control byte if an
errer is encountered while atteopiirng to load the module. If ERF
is specified or if the LDERR operani is omitted, ADCON sets bit
ADCCT4C37 to 03 the dynamic loader will initiate "load error proce-
Gure!" wher the specified module cannot be loaded.

Defauit: ERE

DELORPT=
spa2cifies the DTLETF ovotioa desired. The DELOPT operand may be
use? only with a2 type operand that specifies DELETE.

Spacified as: SMO or SDM. If SMNO is specified, ADCON sets bit
ADCC3D37 of the ADCC3D control byte to 1; the dynamic loader will
then attempt to delete only the specified module. If SDM is speci-
fied or if the DELOPT operand is omitted, ADCON sets bit ADCC3DB7?
to 0; the dynamic loader will then attempt to delete all modules orn
which the specified molule 3Iepends, as well as the specified module
itself.

Detauit: SDM

HSHTAB=
specirfies whether the svstem or user search chains are to be used
to locate exterral names.

Specified as: ¥YPOS or NORFKF. Normally (NORFM), the system search
chain is used when ADCON is issued imn a privileged vrogram and the
user chain is used when ADCOUd is issued in a nonprivileged prograk.
The opposite chain is used if ¥YPOS is specified.

Default: NORM

Cautions: Altkough the EP operand may be omitted from the ADCON macro
instruction, the entry voint mast eventually be supolied to the appro-
priate fields of the adcon grouo before the adcon group is actually
used. ADCON cannot be specified within the first twelve bytes of a con-
trol section.
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Programming Notes: An explicit adcor oroup is altered the first time a
CALL or LOAD macro instruction refers to it. In this altered state, the
adcon group is said to be disarmed; before being altered, it is said to
be armed. The ADCON macro instruction may be used to generate a fully
armed explicit adcon group naving all control bytes and the ertry point
name generated with the desirel values. The user mav, however, want to
complete arming by supplying the entry vpoint name or control byte set-
tings after the adcon group is generated. In any case, an explicit
adcon group must be fully armed the first time it is used by a LOAD or
load type-E CALL macro instruction.

Once an adcon group has been disarmed during loading or calling of a
program, it may subsegquently be used in that state only for one purpose
and ander certain conditiors. If the program that was loaded or cailed
has not been deleted, and if the adcon group used in its loadirng or
calling has not been modified either by the ARM macro instruction or by
the user's own code, the same adcor group may be used in subsequent
calls to the same program. A disarmed adcon group may be made available
for the followina purposes only if it is rearmed by means orf the ARK
macro instruction:

s Calling or loading the same program again after it has been deleted.

e Calling the same program again after the adcon group referred to has
been rearmed for a differeat proaraz.

e Calling or loading a different program.

Note that an explicit adcon aroup generated for use by the LOAD zacro
instruction must not be used by the CAIL macrc instruction and vice
versa, excevt in the following situatior. An explicit adcon grcup that
is used to load a program may be used in subsecuent calls to the loaded
program, if the explicit adcon group is nox subseguently modified either
by ARM or by the user's own cole, and if the loaded prograz 1s nrot sub-
seduently deleted.

1f the user issues ADCOY macro instrzuctiorns, the V-con ard P-con »nair
are locatel at a displacement of 12 from the label used for the ADCON
macro instruction.

The user may refer directly to certain fields of adcon c¢rouprs of arvy
type. These fields are described below; no other fiells can ever be
altered directly by the user. The name for each field cr bit ousition
is the name provided by the ADCOND macvto instruction. 211 references to
adcon group fields and bit positions must use these names.

ZXPLICIT ADCON GPOUPS FOP USE WITH LOAD OR_CAYLL MACPO INSTRFUCTIONS:

)

ield Name

For LOAD For CALL Meaning
ADCCI1L ADCCIC Control byte 1

ADCC1LB7 ADCC1ICB7 Bit of control byte 1; svecifies the tvne of
explicit adcon grouwn; bit is O for LOAL; 1 for
CALL aicon groups

ADCC2L KDTCLC Control bvte 2

ADCC2LB7 ADCC2CE7 Bit of control byte 2: correcsvonis to the LDEERD

operani

RDCPYAY ADCPNAV Eight-byte fie2ld containing as a character con-
start the rame c¢i the vrogram to be loaded or
called

DELETE ADCON_GEROUD
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Field Name Feaning

ADCC3D Control byte 3

ADCC3DB7 Bit of control byte 3; corresponds to DELOPT
operand

ADCCUD Control byte 4 in which the dynamic loader

places the return code indicating results of a
DELETT request; a return code of X'00' inaicates
successful deletion; a code X*'0u4' indicates no
deletion took place because the module defining
the cspecified =P symbol was not present in the
user's virtual storage when the request for
deletion was given; a code X'03' indicates no
deletior took place because of other outstanding
references to the specified program

ADCPNAMD Eight-byte field containing as a character con-
stant the name of program to be deleted

IMPLICIT ADCON_GEOUPS

Field Name ¥eaning

ADCEP A four-bvte adcon, aligred on a fullword bound-
ary, containing the entry point of the specified
proorar (V-value)

ADCRYV A four—-byte adcon, aligned on a fullword bouni-
ary, containing the F-value of the specified
program

CAUTION: because adcon groups must be cavable of beina changed, they
zust not be gererated in read-only control sections.

Examples:

1. Thic codinag seguence generates ar implicit adcon group for calling
EXNA¥, an externally defin2d entrv point name:

LA 1%, LETNAY
CALL (15),,,F
LEYNAN  ADCON  IMPLICIT,RP=FINAM

Z. This coding seduence genesrates a DELFTT adcon groun for deleting
only TYNASA, the specifiel module. TXVAM is assumed to have heen
previously loadaed.

DELETE FPLOC=LFXNAM

-

LEANAM ADCOon DELETE,TP=EZNAM,DELODPT=SMO

ALCOND ~-- Frovide Swutolic dam2s for ar Exvlicit Aijcon_Group (9)

The 2D203D macro instruction generatess a dummy control section
(ISECL) taat orovides symbolic names for the fields in an exolicit adcon
groun. The nawme coif the generated DSECT is CH3IADC.
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This DSECZT perrits svmbolic access to the resolved V-type and R-tvve
address constants that are »laced in the explicit adcon grouo uavon
execution of a LOAD or explicit CALL macro instructior. 7The control
bvyte CZ, which directs the loader to a course of action, mav 21=0 be
accessed. For an explanation of the control Lyte, refer to the LOAD
macro instruction in this section.

r ) 1
{Name JOveration|Coerand

| 8 3 'S
L

T A
|{syebol }}ADCOND |
i 1

I SUN

Note: A symnbol present in the name f£ield will not be generated. There
are no operands.

CALUTION: The ADCOND macro instruction may be used only once in an
assenbly.

Programmina Note: The C1 control byte is addressable by the fcllowing
names: ADCCIC (for CALL) or ADCCIL (for LOAD). The C2 control byte is
addressable as ADCCzT (for CALL) or ADCC2L (for LOAD). The C3 control
byte for DELETE is aldressable by the symbolic rame *DCC3D; the ChL con-
trol Lbyte for DELETE has the symbolic name ADZTCHD. The symbolic name
ADCVCON addresses the resolved V-type alldress constant. The syabolic
name ADCLCON addresses the resolved ®-type adlress constant. Vhen
ADCC1C is set to X'00', a LOAD explicit adcon group is implied, ani whear
set to X'01', an explicit CALL adcon group is implied.

The macro instruction may appear at any point in a control section.
However, if it is written at any location other thar at the 2nd of a
control section, the origiral control section mast be resumed.

Example: The following exarple illustrates how a program accesses a
field in arn explicit adcon aroup. The program alters the C2 byte so
that the loader will return codes that indicate the action of the load-
er. ReZfer to the description of LOAD macro instruction.

The ADCON macro instruction generates an explicit adcon gwoup for a
LOAD. ARIM readies the adcon arcup for uss by a LOAD. The LA instruc-
tion places the address of the adcon group into reaister 5. A USIHNG
statement estahblishes a base register for CHAADC. The MVI instruction
sets the C2 control bvyte to 1; this setting recuests the loader to re-
turn codes when the adcon group is used by a LOAD.

RALPYH ADCON LOAD
ARM RALPH,SQROUT
LA 5,RALPH
USING CHAADC,S
MVI ADCC2L,X"0171"

SQKOUL DC CL8*'SQROUT?
ADCOND

AETD -- Create an Attention Entry Table (S}

The AETD macro instruction enatles the user to byvass the system at-
tention interruption handler; by pressing the attention key during proc-
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©SSing, he car enter a oreisziined user-coiel routine to process the in-
terruption. 1A number of routines may be nrovided to process interrun-
tions anu their entry voints svecifie? in the operanis of the ARTD macro
instruction: the desivrel routire is ther selected by pressing the atten-
tion key the number of times that corresponds to the vosition cf the
roaetine in the list of routines specified.

Standarl, 1- aud F-forme:

r T T 1
jdane |OrerationjOperan? |
- 3 } - |
l‘ T T . 1
|{ svabol 1JAEID Il ({entrv poinrt name,save area ramne} ,...)} |
I | 1 ,EF={L1(F,list)} ] |
1 1 L i
Note: The mnams fiell Ig recuired with NMF=L. TIf the MF operand is
onitted, the starniard form is assumed. Th2 parameters specified in the
T-torm will overlay thore rcrecifiei in the L-form. 1The E-form =may not
svecify more operanls than are svecified in the correspoading L-fora.
for exauwpie:

SUTE AETD (RTRYPTA,SAVEA) MFP=L

AETD (,SAVER),VF=(E,SUE)

WL.en the E-forrn of this macro instruction is executed, the save area
specified in the L-form (SAVFA) will b= renlaced in the vparameter list
v tne save area spvecifieé in the E-form (SAVE3B) .

entry point rauxe
specifies the syrmbolic entry point name of a routine to Le entered
GpPOn pressing the attertion key at the terminal.

ecifie s: i symbol (one to =ight alphameric characters, the
first of which must be alphabetic).

save area nane
specifies the symbolic name of a 21-word save area that is to be
associiated with the routine whocse entry point ic specified by the
first operand. The 21-word save area is provided in addition to
the standard 19-word save area (which must be provided ir order to
conform to standardi linkage copventions). The two additional words
in the 21-word save area are for saving the VPSW.

Specified_as: A symbol (one to eight alvhameric characters, the

first of which must be alnhabetic).

Jote: if AETD is issued with neither of the above operands, any
previously-defined attentior entry tables are disconnected and the sys-
tem Tesumes handling the attention interruptions. The system attention
interruption handler can be invoked as an option by includinag a blank
entry in the ATRT (see below).

Initjalization: If this macro instruction is to be executed im a privi-

leged module, the most recently issued DCLASS macro instruction in the
assembly nust have specified PRIVILEGED (see Appendix M).  Also, the
address of a save area must be placed in tegister 13 before this macro
instruction is executed.

Programmina ¥otes: The AETD macro instruction generates a table con-
taining the addresses of routines that are to be given control when a
user presses the attention key a specified number of times. Thus, a
user may specify, by the nurber of times the attention key is pressed,
which routine is to be entered. The first time the attention key is
pressed, the user's program execation is interrupted and procedure 1 in
the table will be initiated; if he presses the attention key a second
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time before procedure 1 has been completed, he will enter procedure 2,
and if he presses the attention key a third time before procedure 2 has
been_completed, he will enter procedure 3, and so on for as many prede-

fined procedures as desired. Procedures specified in this manner are
generally used to communicate with the user's terminal, thus allowing
prograk modification at execution time. In order for the user to pro-
ceed from the first level to the second level, each routine executed by
the entered level must delay, for example by communicating with the
user's terminal, because the system does not vrovide a delay in level
processing to allow the user to press the attention key more than once.
If the delay is not provided by the user's coded routire, then on most
central processors the user will not be able to press the attertion key
fast enough to proceed beyond level 1.

The user might emvloy the AETD macro imnstruction to pass cortrol te
any user-provided control systems, or to provide vartial backup in a
current task so that an error situation Joes not have to cause the task
to be reconstructed from scratch. It car te used to predefine simple
automatic debugging vrocedures by using PCS commands in the AFTD atten-—
tion handling routines.

pressed, Tegisters 0-15 are stored in the

When the attention kevy is
sters 2-12 are passed to the user routine

specified save avrea. Regi
invoked.

The tablie that is gererated (Attention Entry Table, AET) consistes of
three words containing V-typve and R-type address constants and the save
area addresses for each attention hkandling routine that a user has spec-
ified. Any null operand vair causes three words containing binary zeros
to be created in the table. Entries are generated in the same order as
given in the operands.

If AE7TD is issued with no oberand, the current table (AFT), if one
was previously defined, is disconnected from the system ar? the systewn
attention handling routines are irvokel for subsecuent processirg of at-
tention interruptions.

1i the A®RTD macro instruction is issued with opervands, but tne paren-
theses arcund the operands are missing, the diagnostic messace WPARFN-
THESES ENCLOSING OPERANDS ARE REQUIRED™ will bLe iscued with z severity
code of 2.

Error recovery during execution of an attention interruption servic-
ing routine can be accomplished by pressing the ATIH Xey a number of
times corresponding to a2 blank entry in the ART table (see "3lank %97
Entries"™ below). This causes control tc be passed to the Coxxrand Sve-
tem, which promots the user for additional inout. The user can then:

¢ Enter commands in an efioret to recover froz the error,

» Press the ATTN key to continue with his next seouential AERET entr
or

¢ AETD may be specified in a user prograr that is invoked to hamdle an
attention interruption in another oprogram, as defined by an AFIL in
that oroqram, without causing the first RETD to be ignored. See An-
verdix I for a discussion of this facilitv.

IZ the save area or =2ntry point is eixternally defined, it aust be
used as an argument of an EYXTEV staterment in the user's progran. If th
entry point is rot externallv d>fined, it must be usel as the arqumant
of an ELIPY statemert.

a-tyne ard B-type aldrescs constants avre normallv g=2neratel for =ach
entry point name; in this case, the R-value is the origin of tae first
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declared PSECT in the assemrnbly module containing AETD. If an entry
peint is externally defined, AETD generates a vair of V-type and R-type
address constants for that entry point overandi. An A-type address con-
stant is also normally generated for each save area address.

If a user is using RETD to handle attentions, the attention handling
routine must include a TCNTRKL TYPE=RESTAERT (see Appendix N) macro, or
the user’s default for the imolicit operand ATTYMODE must be OLD; if
rot, ther a terminal lockout will occur (see Rppendix I).

Blank AET Entries - Blank entries may be placed in the AET by ckippina
an AETD operand; that is, by entering three commas (,,,) or by the sys-
ten when fewer than five AET entries are provided by the user. Thus, i€
a user codes three attention hamdling routines but codes them as the
first, second, and fourth overands of the AETD macro imnstruction, press-
ing the ATTN key three times will pass control to the command systen.

If he coles them as consecutive overanis, pressing the ATTN key four
times will pass control to the comrand systen.

Example: In the following example, the user has provided two attention-
handling routines having the entry points EPMODA and EPMODB respective-
ly. 1If the user presses the attention Xey at the terminal once follow-
ing execuvcion of the first AETD macro imstruction, control will be
passed to the user-coded routine at EPY¥ODA. khen the user presses the
attention key a second time before the routire at EPMODA has completed
execution, control will be immediately passed to the routine at EPMODB.
Execution of a second ASTD macro instruction, havina no operand, will
return control of attention interruptions to the appropriate systen
routines.

AE1D (RPMODA,SAVA,SP40DB,SAV3)

AETD

ARM -=- Ipitialize an Exniicit Adcor Groun {0)

The AL macro instruction initializes (arms) an explicit adcon group
{s@e the description of the ADCOY macro instruction), so that it may ke
used by a load type—-E CALL macro instruction or a LOAD macro
instructicn.

Explicit adcon groups must be initialized if:

i. They unave already been us2d to refer to one proogram and the sane
adcon groap is to e used to refer to a different program.

*=23st onc2 and the associated vro-

The adcon arouo has been 24 z
ETE macro instruction.

The us
graw has been Geleted hy the D

3. They were genaeratel bv an ADCOY macro instructior without the EP
overand.

T R

Nawne JOoperation|Operani
+ +

[ symbol J1alk¥ fadcon aroun address,exta2rnal name address
1 L

,_.r-,
(I W

ajcon group address
specifies the aildress of adcon grouo to be initialized.
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3Specified as: An RX address, or reagister notation (2 through 12).
external wame address
specifies the address of ar eight-byte field that contains the ex-
ternal name that i3 to be placed in the explicit adcon arocup: the
nawe of the moiule, entry point, or control section to be lcoaled or
callel.

pecified as: An RY alddress, or tegister notation {z throuagh 12).

Return Data: After execution of the AR?M macro instruction, register 1%

contains the aldress of the armed adcon aroup.

AWAIT -— Wait for an Interruotioa (R)

The AWALT macro instruction enables vou to check for the coxonletion
of an event and to enter your task intc the delay state to await
coepletion.

¥ ¥ T 1
|Name {Overatior{Operand

- t + —
j{ symbol YfAWATIT } 1
L k L 3

dote: There are no ovberands.

Execution: The AWAIT routine checks whether the SVC (1) was the subiject
of an execute (ILC=2) and (2) is positioned on the second halfword of a
fullword (imnlying an event control block}. If both of these corditions
exist, the avent control block complete kit (bit 1 of the first byte) is
checkel. If this bit is or (or if ary enabled interruntiors ave perdirno
on the task's TSI), the evert is complete, no waiting is reguired, and
control is returned to the issuinog program. If this bit is off, a wait
is required; the task is put into the delay state.

Programming note: AWAIT recsets ISALCK (if praviously set) and allows
any interruptions ewnabled im the VPS¥W.

Example: Suppose you want to nlace your task in the delay state (inac-
tive TSI list) until an 1/0 operatiorn is completed. You might write:

WAIT EX 0, rC3+2
B SOMEPLAC=E
ECB s or
DC H*O? S¥CONLD BIT IS COMPLFTE BIT
AWRIT AWAIT MUST BE SUBJECT OF FRXECUTE
BPKDS -- BUILTIN Procedure Keyword Dictionary (0O)

The BPLDS macro instiruction, in conjunction with the BUILTIN facility
of the command system, orovides for specification of prototype conmand
parameter lists that may include simple keyvords, self-defining key-
words, repeating keyworis, list keywords and repeating list keyworis
(which may be unnamed).

Standard form:

T ¥ ¥ )
}Nare jOperationjOperand |
L i 3z i ]
¥ L L ]
Jextname |BPKDS {entry [ ,parameter, ...} ,MF=I]

i A ) ]
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L-foru:

T -7 T 3
| Yare funaration}Operand |
| R 1 i ]
r T ¥ 1
| label V2r¥DS3 ~}i{ ,parameter, ... J,ME=L |
L 1L ] ]
E-form:

r T 7 hi
| Yame jCperationjfuerand |
i 1 i 4
¥ ¥ T T
Jextnaue |2TKDS lentry,XF=(¥,label,count) |
i i i 3
extnane

label

count

svzcifies the symbolic ram=2 of the kayword dictionary, to be ucsed
as tue exterral rame (ZXTWEKE) operand of the BUILTIN command.

a syrtol, one to eiaght alphameric characters, the

irst of which must be alohabetic.

specifiss the symbolic name o0f the starting point of the routine
taat is tou execute the commani.

Specifiz2d as: a symbol, one to eiaght alnhameric characters, the
first of which must be alphabetic.
Note: entry mav be exteranal tc the module in which the BPXDS

occurs; if entry is in the same moiule as BPKDS, it ne=d not be an
ENYRY point.

speciiies the symbolic name o0f the L-form BPKDS to be used with the
E-fora.

: a symbol, one to eiaht alohameric characters, the
ch pust be alvhabetic.

specifies the number of first-level keywords in the L-form used by
the E-forw.

Specified as: a decimal integer, 1 tc 255 inclusive.

paraneter

48

may be:

keyword simple keyword
*keyword self-defining keyword
keyword.. reveating kevyword
{keywcrd,sub-paranreter{ ,... ]) list keyword
(k2yvword..,sub-parameter[,...]) repeating list keyworld
{..,sub-parameter{,... 1) unnamed revpeating list

Note: 1in the above exwressions, sub-parameter may take arv of the

forms allowed for varameter; keyword is a symbol to be recognized
- Y 3

as a ¥eyword in the user's commarl operand list.

Specified as: one to =2icht alphameriec characters, the first of

which must be alphabetic.
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Note: The I-form and E-for:x must be in a private read-write control
section. The L-form should be in a read-only control section. Anvy num-
ber of E-forms may reference one L-form.

A simple keyword is used in the command as "symbol=string" and is
resolved as a parameter list entry which points to the string.

A self-defining keyword is used as "symbol"™, "NOsymbol", or "symbol=
string®™, and is resolved as a parameter list entry which points to a
character string. Specification of "symbol" points to a striag 'W';
"N¥Osymbol" points to string 'N?; and "symbol=string", equivalert to a
simple keyword, points to the string.

A repeating keyword is vsed as "kevword=string?l (string2] [(,...7" ani
is resolved as a parareter list eprtry which points to a parameter list.
The entries of the secornd list voint to the strings.

4 1list keyword is usel as "keyword=(sub-paraweter? [ ,sub-parameter?
[,.--1N*" or as "keyword=string", and is resclved as a varameter list
entry whici points to a second parameter list in which element is ore of
the sub-parameters. The secon] list points to character strinas and-or
further parameter lists, as reguired by the BPKDS specification of the
sub-paraneters. Using "keyword=string” is equivalent to using
"keyword= {sub-parar=2teri=strirg)".

Macro expansion: BPXDS I-form generates a chained keyword dictionary,
containing no alteratle data. The physical structure of the dictionary
is unpredictable. %The logical structure is a relatively simpl= mao of
the prototype parameter list. The iictionary may be used to JIrive sune-
cialized parameter-retrieval routines, such as retrieval-by-keyword.

The E-form (one is generateld by the I-form) generates the anchor or
root, of the dictionary and also provides command entry poirnt inforza-
tion for lthe BUILTIN processor. It contains alterable data.

The current level of DSFECT CHABPK properly describtes the entire
structure.

Command vrocessirg: The CZATT comrmani analysis routine, which is
invoked to¢ orocess a comxmanld, vrovides coumvnlete analysis of bP¥DS-
defined command parameter lists. The anralysis function includes full
DEFAULT searching in a3ddition to comstructior of chainel, ordered, andi
counted varameter lists mavpoved by the prototype parameter list.

A special entry point to CZATIE may be called by vrivileged programs to
verform BPKLS—controllel analysis of internally generated paraneter
lists. A macro or idirect call entry to a comkarnd routine can have the
same parawater list capalbilitv as a comman? call ertry bv using the =axne
parametaer retrieval code.

Parameter_analysis: Upon entry to the comman? routine specifi=d by
BPKD5, general register (1) points to the first level parameter list
which is normally built in the area wproviied by the E-form or the macro.
The entered program must regar? the entire vnarasater structure as Leing
read-oniy. The logical orgarization of the analyzel varameter list
corresponds to the BEFDS prototyve list; the physical structure 1is
unpredictable.

Macro call vrocessing: The feoilowing call unakes the fuli parameter str-
ing analysis facility availabklz to a cormand routine calleil livectlv bv
another progran:

CALL CZATEE, {(string,bnkis,ontion)

Macro Instructions 45
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where: string is the address of the commard parameter string to be ana-
lyzed (must be termxinated by the character X'27'); bpkds is the adiress
of the E-form or I-form BPKDS macro to be used; and option is the
address of a one-byte switch that must contain X'01*' if default and
synonym searching is to be done: otherwise, it must contain X'00°'.

Eeturn_coces: upon return, the low-ordetr byte of register 15 will con-

tain one of the following return codes:

Code Mearning

X000 saccesstul

X104 bokdis (the address) did not vpoint to a valid BPXDS
Y056 string was longer than 256 bytes

X*10¢ option was not X'01* or X'(0O0°*

The parameter tree that would normally be vointed to by register 1
will be founi at location BFKSPAR of DSECT CRABRMK

BSP -- Backspace_ _a Biock_ (k)

The BSP macro instruction (for BSA¥) backsvaces a block on the cur-
rent magnetic tapve or direct access volune. backspacing is always
toward the load point (or b=2ginning-of-file on Jdirect access) regardiless
of the OFEi macrc instruction's narameters or the direction of reading.

This macro instraction is avplicable only to magnetic tape or a 4i-
rect access device and becomes a YOP for other Jevicaes.

L v
IName }jOperation
+ i

L2 T
I{ symbcl JIBS?
1 i

o)

Operant

dch address

SR
WA S

dchb adaress
specifies the address of tne data control block opened for the data
set to be backspaceld.

as: An RX address, or register notation {2 through 12).

Initialization: If this macro iastruction is to be =xecuted in a privi-
leged modiule, the most recently issued DCL2ASS macro instruction in +he
assenbly zust have svecifiel TRIVILEGED (see Appendix M). Also, the
address 0of a save area must be »laced in register 13 before this macro
inscruction is executed.

CAJTi0N: Abnormal termination occurs if:

1. The data control block snecifiel by the user is not validly opened.
2. The track overflow ootion is sseciiied.
2. All ©=2al anl write orevations have not been checked for completion.

UTION: Two 3SP macro instructions should not be issued on a Airect-

z ta set without an intarvering I/0 opavation (such as read or
. Ii tvwo consecutive backsvace overations are attemvted, the
55 macro irpstruction will not cause a backspace.

Feturn Data:r rfollowing execution of the 3SP macro instruction, register
15 contains 2 return cole or X*30' if the overation is completel rnormal-
ly. It also contains a rTteturn code of X'(G0' if the opzsration encoun-
tereil a percmanent positionirng errovr, in which case the next CEECK of a
RELD or wRITE passes control +*o the SYNAD routine.
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I1f two BSP amacro instructions are issued without at least ozne i
vening I/0 overation, a Trewarn code of Y'04' is place’l irn reoister
indicating that the s=2cond 5ST macro instruction was not executeld

nter-
15,

-

TE

If a tape mark is encountared con a backspace, the tape is reposi-
tion2i to its position Lefore BSP was issuei; a return code cf X*'04* ig
placed in register 15.

iIf the user attempts to backspace into a header or trailer label
track on a Jirect access volume, racksvacirag does rot occur ani a return
code of X'3d4*' is placed in register 1%.

Programiing Nctes: All real or write operations must be checked fcrT
counvletion before the BSF macro instruction is executed.

Lather than issue more

thar one without an intervening 2FAD or
WRITz, NOTz, POINT, or CNTRL

538%
macro iustructions should be used.

I
he)

CALL --_Call a Moduls_ (S)

whe CALL macro instruction rasses control from one aoitule to another

rodule or from one poirt in a moduls to another point within the sazx=
module.

The molule issuing the CLLL macro insttuction is reierrei tc as the
calling molule; the module rec2iving control is referred to as the
called module.

Standard form:

r Y L 1
jNare jOoperationtOperand 1
i : 1 —
[ symbol }JCALL jentry point nare,[ (varameter address,...) 1,fV1? |
| | I{,{E1I] X ,Ip=identifier] i

i ]

L A
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50

NS



Page of GC28-2004-6
Revised 9 May 1979
By TNL GN20-3941

L-form:

1] ¥ ¥ 1
f¥ame tooerationidoerand |
b + + }
Jsymbol |CALL V.,{ (paramet2r adlress),...]},[VL],MNF=L |
L 1 1 3
Yote: A sywbol is recuired in the name field of tke L-form.

T T hl

Nama {Operatior{Overand |

F \ } -

}fsyzpol JJCALL Jentry point nanmne,{ (paTameter address,...) 1, |

} i VOVL I, {F11} ) ,Ip=1identifier],MF=(E,list) |

i i 3 i 3
entrv poilkt name

ifies the syubolic nate of an ontry point to which control is
e passei.

A =ymnkol (one to eigkt alnhameric characters, the
first of which must be alohabetic); or register notation (15 only).
If the moiule is not reenterable, the symwbol can be:

s the name of a control section,

¢ the name in the ogperand field of an assembler language ENTPY
statemnent, or

» a nodule nanme.

If the module is reenterable, control section name must not be
used. If register 15 is specified, and the load type is T, the
address of an implicit adcon group must be loaded into register 15
before execnticr of this macre instructior. If register 15 is
specifiel and the loal type is E, the address of an explicit adcon
group aust be loaded into register 15 before execution of this
macro instructior (see the Programning Notes).

paraneter address

VL

specifies the address c¢f a varameter to be passed to the called
prodgratr. The paraszeters must be written as a sublist emclosed in
parentheses. If one or more varameter addr=ss operands are writ-
ten, a varameter list is generated; it consists of a fulliword €for
eaclk operand. Fach fullwordl is aligred on a fullword boundary and
contains the address to be passed. The addresses appear in the
parameter list ir the same order as in the macro instruction.

when the called progras is enrterel, reqister 1 contains the address

I the varametaer list. If the E-form macro instruction is used,
the parameter aldresses overlay the correspondirg L-form parameter
addresses.

Specified _as: Im the standard an? L-form, as a relocatable expres-
sion; in the standard and ¥-form, also in register notation (2
through 12); in the E-form only, also as an RX address.

svecifies that the first word precedinag the parameter list contains
a binary number egual to the number of parameters (including null
parageters) supplied by the parameter address onerand.

The overand parameter list is fixed-length if it contains a known
number of parameters every time the called program is given con-
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trol. The list is variable length if it contains a varying number
of parameters. In the latter case, the VL operand must be included
so that the called program will take action to determine the length
of the parameter list being passed.

If VL is specified on the E-form, it must have been specified on
the L-form; if VL is not specified on the E-form, it mrust not have
been specified on the L-form.

Specified as: VL

{E11}
specifies whether the call is explicit or implicit.
Specified as:
E - an explicit call is requested.
I - an implicit call is recuested.
Default: X
Iip=

specifies a binary calling sequence identifier for the CALL macro
instruction. 7This parameter may be ucsed to idertify the CALL macro
instruction unicguely. This parameter generates a N¥0P (see th2 Pro-
gramming Notes below) .

Specified as: An absolut= expression, maximum value 4095.

Programming Notes: The exnlicit CALL macro instruction causes the named
nodele to be loaded (if necessary) during execution; it may then be
deleted throuah use of the TDELETE macro instruction (refer to the DTLRYE
macro instruction in this section). If an imnlicit CRALL macrc instruc-
tion ie issued, the called object nodule is already irn virtual storage
and rav not be deleted Ty the calling object module through use of the
DELETE macro instructior.

: the
addrass

Ar implicit adcor group consists of two contiganous fullworis
ee Fxanole

V~type and R-type aldrerss constants of the entry point. These
constants must be codad as a V-type followed by an R-tyoe. SCe
2 below.

An exnlicit adcon croup umav be generated through the ALDCON uzacro in-
struction. The ARF macro instruction can be used to reinitialize the
adcon group.

L ADTOXN CALL ,E?=entry voint nase
Fefer to the ADCO3I and ARF macro instructions in this section.

If (1S5) ie wratten for the =2ntry poirt rame overand of an exolicit
CALL macro instruction, the exolicit adcon grouo should be armed if nec-
essary and then reused f£or any subsecguent c¢alls to the desirei vrogram.
ADCOX i= capable of gererating an armed ajcon group(refer to tha ARE
macro instruction in this section). Fowever, the explicit adcon group
is altered by the execution of the firsc CALL macro iastructiorn and can-
not ke reused if the molule has been Jdeleted (refer to the DELFIE macro
instruction). 1If an object module has not been loaded or has bLeen
loadeld and then deleted and it is Aesire? to call it using a previourly
usad explicit adcon agroup, it is necescarvy to issus or reissue the ARM
macro instruction. The AR macro instraction adjusts the exolicit adcon
group so tnat it may be reused. TFefer to Examvles 4 and 5, the 3DTO¥
racro instraction, and the ARK macro instruction.

(8]
N



If the entry point name operand specifies an imternal symbol, it must
appear as the operand of an assembler language ENTRY statement. The
reason for this rule is that the called name must be in the program
module dictionary (PMD) if the CALIL macro instructicn is to execute
properly.

Upon entry to the called prograw, the ID value can be determined Ly
examining the location whose address is contained in register 14; the
address is that of a fullword, the low-order twc bytes cf which contain
the ID. When CALL is specified as:

caLL (15),(3),,,ID=16

the expansion contains the following code:

BASR 18,15 LINK
DC X*4700* A NCP
DC AL2(16) ID INTO OPERAND FIELD OF NOP

Return Data: Register 18 contains a valid return address when control
is passed to the called module. Therefore, by issuing a RETURN macro
instruction or branching to the address in register 18, control is
transfexrred to the instruction after the CALL macro instruction in the
calling module. The CALL macro instruction is advantageous becanse it
elirminates the need for writing linkage to the called module.

L- and E-Fcrm Use: E-form parameter list entries overlay the corre-
sponding L-form parameter list emtries.

This example shows 1~ and ¥F-form use:
ALPHA CALL L{(A,,C) MF=L
BETA CALL RTNA,(,B,),ID=36,MF=(E,ALPHA)
Examples: The following are typical examples of implicit and explicit
use of CALL.
EXAMPLE 1 - Implicit CALL:
EX1 CALL. ENT

When the CALL macro instruction in the calling program is executed,
control is passed to ENT.

EXAMPLE 2 - Implicit adcon group for an implicit CALL:
EX2 CALL (15),(ABC,DEF) VL
Calling program contains am implicit adcon group:
émmau ADCON IMPLICIT,EP=CLDRTN

Before the CALL macro instructicn is executed, register 15 must be
loaded with the address of the adcon group; for example, LA 15,SAMNAM.

When the called program is entered, register 1 points to a two-word
parameter list. The first word contains the address of ABC; the second
word contains the address of DEF. The word preceding the parameter list
contains a 2, indicating that two words containing the addresses of
parameters follow.

Part 2: Macro Instructions 53




EXAMPLE 3 - Explicit CALL:
EX3 CALL ATOL,(BAT,CAT),,E

At execution time, the program whose entry point name is ATOL is
loaded into virtual storage (if necessary) and control is transferred to
ATOL. When the called program is entered, register 1 points to a two-
word parameter list that contains the addresses of BAT and CAT. Regist-
er 14 contains the return address.

EXAMPLE 4 -~ Repetitive explicit CALLs, reusing an explicit adcon group:

ARM MAX ,JOE
CALL (15),,,E
CALL (15),,.E
CALL (15),,,E
MAX ADCON CALL
JOE DC CI8"CALLEE"

EXAMPLE 5 - Repetitive explicit CALLs with an intervening DELETE, reus-
ing an explicit adcon group.

ARM MAX ,JOE
CALL (15),,.E

DELETE EP=CALLEE

ARM MAX ,JOE
CALL (15),,.E
MAX ADCON CALL
JOE DC CL8'CALLEE"
CAT —-- Create or Change Catalog Entry (S)

The CAT macro instruction creates a catalog index for a generation
data group, or renames a data set. For physical sequential data sets,
CAT creates or alters a catalog entry.

The CAT macro instruction can ke coded with either of two sets of

operands, depending on the objective. To rename a VAM cr physical
sequential data set, to change a version number of a generation data
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group, oOr to create or alter a catalog entry for a physical sequential-
data set, use:

Standard form (see "“"Operand Strings"™ in Part II, Section 1):

¥ Ll hl R
| Name | Operation|Operand |
% 1 ¢ 4
| [symboll | CAT t{address of operand string }l
{ | *data set name 1,{N}jU},[{R|U}1{,data set name 2]1°) |
L 'y 3

L-forr {(see "Operand Strings" in Part II, Secticn 1):

1 3 ¥ L]

| Name | Operation| Operand

i 1 4 -

L] T T

| symbol |CAT | "data set name 1,{N|U},[{R|U}](,data set name 2]' |

| | l +MF=L ) )' '
L L ;

Note: A symbol is required in the name field.

E-form:

r T T A
| Name {CperationjOperand A
k 1 t 1
| (symbol1|CAT |MF=(E,list) }
L L 4 J

To create a generaticn data group for VBAM or physical sequential data
sets, use:

Standard form (see "Operand Strings" in Part II, Section 1):

r 1)
]Name |Operat10n]Operand |
5 H .|
| (symboll | CAT I {address of operand string [
| { } {"GDG=gdg name ,number,[{A]|O}]) [ ,ERASE={Y|N}}" i
L : L - 3
L-form (see "Operand Strings" in Part II, Section 1):
¥ h ]
| Name {Operat10n|0perand |
L y
1 ] i
| symbol ]CAT l'GDG—gdg name ,number, ({A|C}] [, ERASE*{YQN}]',MF~L |
L 1 d
Note: A symbol is required in the name field.
E-form:
r 1
| Nare |0perat10n|0perand 1
¥ 4
i[symbol]lCAT IMF—(E,llst) |
i 3

address of operand string
specifies the address of the first operand in the operand strlng.~

Specified as: Register notation (2 through 12 ) or a relocatahle
expression. Note that the operand string can also be spec1f1ed as
a character string enclosed in apostrophes, as shown.
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data set name 1
specifies the name of an uncataloged SAM data set defined in a DDEF
macro instruction or command, or specifies any cataloged VAM or SAM
data set name. The name may be that of a VAM data set only if a
generation index is to be created or the name cf the data set is to
be changed. The data set must reside on a direct access or mragnet-
ic tape volume.

Specified as:

e The fully qualified name of a partitioned or nonpartitioned data
set or a partitioned or nonpartitioned generation data group (i-
dentified by absolute generation name or relative generaticn
number).

e The partially qualified name of any data set other than a genera-
tion data groug.

{N] U}
specifies the updating of an existing VAM or SAM catalog entry (U),
or the creation of a new SAM catalog entry (N).

Specified as:
N (SAM only) or U

{RjU} (N/A for VvaM)
specifies the owner access gualification for SaM data sets:

Specified as:
R - read-only access
U - unlimited access

If R is specified, the data set owner may erase but not write into
his data set.

Default: U
This default is wvalid only if a new catalog entry is being made;
otherwise, no change is made to the access qualification.

data set name 2
specifies the new name for the data set. This operand is necessary
only if the currently defined name of the data set is to be
changed. The data set name may have a relative generation numker
appended.

Specified as:

e The fully qualified name of a partitioned or nonpartitioned data
set or a partiticned or nompartitioned generation data group (i-
dentified by absclute generation name or relative generaticn
number).

e The partially qualified name of any data set other than a genera-
tion data group.

GDG=gdg namre
specifies the name of a new generation data grcug.

Specified as: GDG=gdg name, where gdg name is a data set name as
defined in Part II, Section 1.

number
specifies the number of generations to be maintained in the genera-

tion data group.

Specified as: An absolute expression.
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{a| o}
specifies the acticn to be taken when the next generation (beyond
the number specified in the previous operand) is being cataloged in
the generation data group.

Specified as:
A - all previous generations are to be removed from the catalog.
O - only the oldest generation is to be removed.

Default: O

ERASE=
specifies the disposition of o0ld generations deleted from the cata-
log. This applies to private volumes only; data sets on public
volumes are always erased when uncataloged.

Specified as:

Y - erase external storage belonging to o0ld generation data group
members.

N - save o0ld generation data group members.

Default: N

Initialization: If this macro instruction is to be executed in a privi-
leged module, the most recently issued DCLASS macrc instruction in the
assembly must have specified PRIVILEGED (see Appendix M). Aalso, the
address of a save area must be placed in register 13 before this macro
instruction is executed.

Programming Notes: The system automatically recatalcgs multivolume data
sets that expand or contract.

When data set name 1 is given, a new entry is made in the catalog if
the N option was specified. Wwhen the U option is given, the catalog
entry is updated with the requested changes tc the data set name (VAM
and SAM data sets) and/cr access qualifier (SAM only). In additicn,
when data set name 2 is supplied, a change is made to the name in the
data set labels (DSCBs) on the volumes containing the data set. This
step is omitted if the volumes are on tape.

If the GDG keyword is specified, an index is created for a new
generation data group using the parameters supplied. If the generation
data group is already cataloged, nc updating is possikle.

If the data set name is specified with a member name, only the data
set name itself is used; the member name is remcoved.

If the user wants to change the definition informaticon for a cata-
loged saM data set, he may do so merely by issuing a CAT macro instruc-
tion with "update™ indicated (U).

For private data sets only, the owner of a generation data group is
allowed to catalog generations of that group. Sharers, regardless of
their level of access, are not permitted to do this.

Generations of a generation data group that reside on private storage
can be saved by the user even after they are uncatalcged.

Return Data: At completion of execution of the CAT macro instruction,
the low-order byte in register 15 contains one of the following ccdes:
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Code
(Hexadecimal) Significance

00 Cataloging accomplished as requested

o4 Name cannot be changed since new data set name not
unique, no cataloging

08 Invalid element in input string

oc No cataloging for other reasons

10 Data set name not unique, already in catalog

14 No volume of data set mounted; cannot catalog

20 VAM data set not GDG or rename option

24 Open DCR

Examples: In EX1, the operands are presented as a character string. In
EX2, an address designates the location of the operands.

EX1 CAT *DATASET,U,U"
EX2 CAT OPLISTC

CDD -- Retrieve and Execute DDEF Commands (8)

The CDD macro instruction retrieves one or more DDEF commands from a
line data set containing prestored DDEF commands (line data sets are
discussed in Command System User's Guide). The macro instruction pro-
cesses the retrieved commands as though they had just been entered by
the user. The user can thus create a line data set of commonly used
DDEF commands for reference through the CLD macro instruction, eliminat-
ing the need for direct DDEF macro instruction or command entries for
each run of a program.

Standard form (see "Operand Strings"™ in Part II, Section 1):

1 2 T R i |
| Name { Operation |Operand i
L 1 i

L8 T T 'I
| [symboll | CCD | {address of operand string |
| | | (*data set namel,DDNAME=data definition name, ...1%J |
L L L y |
L-form (see “Operand Strings™ in Part II, Secticn 1):

) L] T b ]
| Narce jOperation|Operand i
1 4 1 1
L] T L] 1
| symbol |CDD | "data set name[,DDNAME=name,...l° ,MF=L |
L ] 1 i |
Note: A symbol is required in the name field.

E-form:

¥ T ¥ 1
| name | Operation|Operand |
b + { - -
| {symbol]|CDD |MF=(E,list) |
| & 4 J

address of operand string
specifies the address of the first operand in the operand string
(see "Operand String®™ in Part II, Section 1).

Specified as: Register notation (2 through 12) or a relocatable
expression. Note that the operand string can also be specified in
the operand as a character string enclosed in apostrophes, as
shown.
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data set name
speciiies the name of the line data set containing the prestored
DDEF commands. See "Data Set Name™ in Part 1II, Section 1.

Specified as: The fully gualified name of a nonpartitioned data
set, or of a nonpartitioned generation of a generation data group
(identified by absolute goneration name or relative generation
number) .

DDNAME
specifies the name of a particular DDEP command in the data set.

Specified_as: A symbol (one to eight alphameric characters, the
first of which must be alphabetic).

Defanlt: Ail DDEF cozmanis in the data set are retrieved and
executed.

Initializaticon: If this macro instruction is to be executed ir a privi-
leged module, the most recently issued BCLASS macro irstruction in the
assenbly must have specified PRIVILEGED (see ppendix M). 13lso, the
adldress of a save area must be placed in register 13 before this macro
instruction is executed.

CAUTIION: The ucer must make sure that none of the DDEF commands or

macro instructions for his itask has the same name as a DDEF command re-
trieved through this macro instruction.

Eketurn Data: At completion of execution of the CDD macro instruction,
the low-order byte of register 15 contains one of the following hexade-
cimal codes:

Coce Significance
00 SuccessZfal completion
04 Invalid lata set name
68 Invaiid lata 3definition naume
0cC Data Jdefinition name not in data set
10 grror returr from DDEP routipe
14 8ot a line 3Iata set
CHDEEMALC —— Senerate Error Message (0)

Tnis inner macro instruction is used to generate error megsages per-—
taining tu errcrs encountered in macro exwvapsions.

T
jNane

lr

}{ symboli]
|

|

i

<
T
]
ki
W
“+
s
@]
=
(@]
o
D
1
I+
=]
)

CHDEEMaC {message number,{o
[[outer operand 11
jfouter ooerand 3]
i

ranl namaj,
outer operana 213,
S=severity code]

NS N
b i e o

messagde npamber
speciiies the message to be generated.

vecified as: A number. Vascsage nunbers and the messau2s thev
iientify are shown ir Zlable 1.

operand naune (opam in Table 1)
speciiies the rawne of an outer smacvo instruction operard, or other
inZocxzation define? by the prograrier.
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Speciried_a
embedded bl

» character string (a character strirg containrs no

s:
anks or conrias and is not ~2nclosed ir apostrovhes).

outer opercani 1, 2, ani 3 (ovva, opvb, an? ovvc in Table 1)

S=

60

specify operands of the outer macro instruction. 3 maximuz of
three operands can be specified in anv ore error messade. These
operands may also be used for other purposes, which tae vrogrammer
definecs.

Sovecified as: A character string (a character string contains no
entedded blarnks or comrmas and is not enclosed ip apostrovhes).

{sc in Table 1)

specifies the severity code associated with the error.

Specified 3s: 0, 1, or 2. Th= zeanings of these severity codes
are as followe:

0 - message is not includ=2d in the error count.

1 - the error count is incremented by one, and a ¥ appeaTs on tihe

fegfade.

2 — the error count is incremented by one, and an F apoears on the
massage.

I1f specified areater than 2, it is automatically set to 2.

Default: ! severity code associated with the svoecifiesd message

nusber is used (shown in Table 1).
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r

T ¥ ¥ B
|¥Yessagaj ] | !
jnunber | 3c | mkm } Message text I
' { ' + 4
} T | <« | 004 § TEQUIEZD QPEEAND (S) NOT SPECIFITSD |
| 2 v 2 1 001t FIRST OFERAND RFO'OD-XOT SPFCIFIED §
! 3 v 2 1 001 t STCGND OPERAND REG'D-NOGT SPECIFIED !
] 4 2 } 007 } THIFD OF®®34D PREQ'D-NOT SPECIFIED |
i 5 t 2z | 00% | IDURTH OPERAND RFC'H-¥01 SPECIFIFD {
| 6 1 2 1 001 } DC3 OPERAND REQ'D-30T SPrCIFIFD |
} 7 1 2 } 031 | DECB OPEZPAND F=0O'D-NOT SPRECIFIED |
| 8 {2 } 001 | ¥EY OZERAYD REQ'D-NOT SPECIFIED l
I 9 Y 2 | 001 ) FIFTH SPERABAID REQ'L-NOT SPECIFIED !
| 13§y 2 ) 0071 } LO¥. LIM. OPERAND PZQ'*D-NOT SPECIFIED i
) 5 bz ) 60 { ARREA OXERAND REQ'D-NOT SPECIFIED [
I Wy 2 1 0071 ) LEISTE OPIRAND RIEQ'C~-JIOT SPECIFIED !
| i 3 2 f 001 | VALUE OPTZRAYD R=Q'D-NOT SPECIFITD i
| 17 1 2  G0OY § MODE OPERAND REQ'D-J0T SPECIFIED |
| 13 V2 )y 001 | RESISTER OPERAND REQ'D-N¥OT SPZICIFLIFD |
i 9 4 2 001 | MESSAGT OPERAYD ERO®*D-NOT SPECIFIED ]
| 1 v 2 | 003 | NAME OF DZB REQ'D-NOT SPECIFIED |
l 22 v 2z } 0061 } HAYE OF ADCOXN REQ'D-NNOT SPECIFIED t
i 23 J 2 } 0971 | NAME OF CS®CT PEO'D-NCT 3PECIFITD |
| z4 4 2z 1 001 } NAYE OF L FORY REC'D~NOT SPECIFIED ]
| 25 ) 2 F 001 )y TYPE OF OPERAND REQ'D-NOT SPECIFIED I
) 28 1 2 § 601 | CODE OPEFANDAND FZEQ'D-%0T SPECIFITED {
| 31 y Z2 ) 001 } EP OR EEFLIC OPERAND REQ'D-J0T SPECIFIED ]
| 35 12 v 002 ¢y INVALID ¥F OPERAND SPECIFIED-oDVa |
} 36 'y 2 } 902 } INVALID FIFST OPERAND SPECIFIED-obpVa !
| 27 1 =z f 0062z } INVALID SECOND OPERAND SPECIFIED-opva |
| 33 Vo2 | 602 § INVALID THIRD ODPERAND SPECIFIED-oDva !
] 39 4 2 f 0632 { INVALID FOURTH OfWRAND SPRCIFIED-opva |
i 40 1 2 } 002 } INVALID FIFT? OPERAND SPECIFIED-oDva |
) £2 v 2 § 002 1 INALIL EP OR EPLOC OPERAND SPECIFIED-opva |
| B4 | 2 f 002 ¢ INYALID LWNGTH OPEFAND SPRECIFITD-owbva )
} 45 2 1 632 t INVALID MODE OPERAND SPECIFIED-opva |
i 46 } 2 | 002 )y INVRALID RS3(S) OPERAND SPECIFIED-cDVa f
} 47 } 2 } 602 | INVALID APEA CPZEAXD SPECIFIED-opva }
] 46 1 z | 03z } INVALID TYPE OPERAND SPECIFIED-opva !
| 4y} 2 | 002 ¢ INVALTD OPTIOY OPERAND SPECIFIED-opva |
} 50 | 2 } 002 } INVALID OPTION 1 OPERAND SPECIFIED-opva |
| 517 | 2 002 | INVALID OPTION 2 OPERAND SPECIFIED-opva f
| 54 1 2 1 002 } INVALID XEYWORD OPERAND SPECIFIED-onva |
] 55 3 2 } 6062 | IHVALID KEGISTER NOTATION SPECIFIED-ouva |
1 56 1 | 0z5 | PACK.OPERAND NOT ALLO¥ED ®¥/MODE=R t
| 57 3y 2 1t 002 ) INVALID ®R OPERAND SPECIFIED-opva i
! 5 1 2 | GG2 } INVALID PACK OPEFAKD SPECIFIED-oDVa i
| 59t 2 ) G062 § LV OPTRAND REQ'D-NOT SPECIFIED |
| 62 1 Y |} 067 { ADCOND MATRO PREVIOUSLY SPECIFIED |
] 63 § 2 } 002 j} INVALID TA4% CHAPACTER CODE OPERAND SPECIFIED-opva |
| 69 1 2 | 006 | REGISTER JOTATION INVALID &/MF=1L |
! 73 ¢y 0 ) 024 y CSECT NAFME BLANE. MACRO NAFF OFITTED. !
| 85 {1 | 013 | MESSAGYW O2ERAND NOT ALLOWR®D W/MF=E i
| 36 ) v } 013 | OPLIST OPERAND NOT ALLOWED R/MF=E I
| 37 {2 { 014 } DECB NOT SPECIFIED AS SYMBOL !
J 38 1 1 | 015 } MORE THAN ONZ OF EP OR EPLOC PRESENT }
} 69 1+ 0 | 350 | opnm OPERAND INCONSISTENT WITH TYPE=opvaopvb {
| 50 )} 2 } 050 | oonm IJCONSISTEYT W/oova OPERAND I
} 147 | O } 050 | oprm OPERAND INCONSISTENT-IGNOERTZD I
] 357 11 | 051 § INVALID CODE FOR opnm-IGNORED-opva 1
I 155 1 1 | 053 | INVALID CODE FOR DSORG-IGYORED-opva |
I 162 1 | 056 ) MACRF INVALID WITH SPRECIFI®D DSORG-IGNORED-opva {
I 163 {1 1 { 056 | EXLST INVALID WITH SPECIFIED DSORG-IGNORED-opva |
1 A 1 i J
T

able 1. Error messages issued by CHDERMAC (part 1 of 2)
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Key to abbreviations:

r T ¥ T ¥
|Message| ] ! I
jnumber | sc | nmm | Kessadge tex |
F + + + !
}j 166 | 1 |} 060 |} INVALILD CODE FOR DEVD WITH SPECIFIED DSOPG-— 1
| I J | IGNORED-opva ]
| 167 | 1 065 |} MACRF INVALID-IGNOREDL-opva ]
} 169 1 067 | DCBD MACEO PREVIOUSLY USED !
] 173 [ } 062 | DDNAME LONG-TRUNCATED TO 8 CHAR |
i 174 i1 | 070 | devid=oovb IGNORES opnm=opva }
} 175 |1 | 071 | INVALID opnm OPEPAXND SPECIPIED-ISNORED-opva }
{ 176 t+ 1 )y 072 | MULTIPIE DEVICE-DEP. PARAM. 1 SPECIFIED- |
| | | { IGVORED-opbva=0obpVDb i
] 177 | 1 | 073 |} MULTIPLE DEVICR®-D%P. PARAM. 2 SPECIFIED- )
| ) | { IGNORED TRTCH=opva |
| 178 } O }] 074 3y PAD OPERAYD 6T S50-SPECIFIED VALUF USED-obva i
)} 179 0 | 101 | CS=CT OPISIY USED FOR opnm FCON i
] 180 I 1 ] 003 | opru OPERAND INVALID OR NOT SPECIFIED-SET TO opval
| 181 11 } 076 t BPY CNTR INDICATES WRAP AROUND TO TOP OF CRT 1
} 182 1 } 077 | BLC GFFTATZF THAY OP EQUAL 10 BLIX |
] 183 |1 | 002 | opnr INVALID-SET TO opva |
| 134 f * § 078 } * CURRENT BUFFER opnm=opva i
] 185 | o* ] 079 | * CURFENT BEAM POSITION COUNTEP IS Y=opnm, Y¥Y=opval
} 186 t+ 1 | 080 | opna COUNTER EXCEEDS CRT LIMITS }
| 137 I 1 { 081 } LOAD VARIABLE SPACE ORDER ¥AY NOT HAVE |
i ] i | BEEN SPECIFI¥D PRIQOF TO ENTERING STEOKE MODE |
| 166 ) 2 } 103 | opnz MACRO NOT ALLOWED FOR PRIVILEGED USER |
f 189 1 2 | 103 } oonm MACR NOT ALLOWED FOR NONPRIVILEGFD USER !
I I | .1 (SETTDY) [
} 2060 1t % | 101 } ZERO USED FOR opni RTOYX l
J 201 r o1 } 075 } VAR OPERAID NOT ALLOWED W/®ODE=R '
| 210 ) 2 { GO1 | opnm OPERAND EZO'D-YNOT SPECIFIED )
I 211 |12 { 002 | INVALID oonm OPERAND SPECIFIED-oDvVa |
} 212 § 2 } 001 } NAVME OF 3PKD REQ'D-NOT SPECIFIED )
| 213 | 2 | 001 } 100 MAKY OPERANDS SPECIPIED i
% i I A {
| !
| opna = operand name opva = outer operani 1 |
} sc = severity code opvb = outer operand 2 I
} EMM = error message nurher obvCc = outer cgperand 3 ]
L i

Table 2. Error hessagas issued by CHDERPMAC (vart 2 of 2)

Execution: For any specifiied message number, an MYOTF instruction is

generated to produce an error message of this form:

nnnann (b¥sc+l)***CHDmzn text

where:

(B*sc+3) is the ceverity cole.

B is set eaual to zero if the S£= operand is present cr to
1 if it is not present.

sC is the defaulted severity code shown in Table 1.

S is the severity code ovnerand; if it is not vresernt,
zero i3 used.

nnnnen is the six-3igit line numler of thke zacro imstruction
for which the ¥i0TZ is generated.

mam is the error message number shown ir Table 1.

In general, you should attempt to continu= processing a RacrTo 2Xpan-
sion arter 3etacting an error and oenerating a messadge. However,
although it is difficult to generalize, sowe errors should cauvrse terri-
nation oi processing. An ervample is an invalid MF operand in an S-tvpe
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Bacro instruction, which makes further vrocessing impossible. Aanother
instance is the occurrence of an error that propagates other errors.

CHDPSECT -- Reserve Storage_for Parameter List (O)

The ChDPSECT inner macro instruction establishes the next available
location in the user's PSECT as the location at which the parameter list
will be located. If no PSECT 2xists when the macro instruction is being
assembled, the next available location in the current control section is
used, and CHDPSECT generates a branch around the list.

T Ly
Nanme }jOperationjOperand
{ i

L-L_J

(o o oy —

T T
{symbol JJCHDPSECT |{ location],[alignment][ ,string]
'l i

symbol
is the symbolic location of the first byte to b2 assigned to the
paraaneter list.

Specified as: One to oight alphameric characters, the first of

which must be alvhabetic.

location
specifies the location to which the branch instruction is to trans-
fer control.

Specified as: A relocatable expression or register notation.
Default: If this operand is omitted, CHDPSECT establishes its own
branch address based on the lenath of the strinag specified in the
string operand. Symbols generatel by CHDPSECT will be ¢f the form
CHDX&SYSNDX where x identifies a urigue synbol.

X

e}

te: If the location opsrand is omitted, the string operand must
nresent.

5]

alianment
specifies tpe alignment for the beginning of the varameter list.

OF - alignment on a fullword.
G — alignment on a halfwort.

Derfault: No svecial 2liagnment is verforned.

string
speciries a character string, originally specified as an overand in
th2 outsr wmacro instruction, which is to be placeil, as is, in the
parameter list.

: The character string itsalf. (CHDPSECT gererat=ss
and ctores x'z7!

to indicat= the enld of the string.}

Notre: VWhen this operard is not sveciried, the branch address must
be specified in th=2 location overani.

Erogramning Notes: 1lhe use of a CROP to force alignmert is gererally
inefiective, since the varametar list may be generated in anotler con-
trol section (the PSECT). Placing the CNOP instruction before CHDPSECT
has no =2ffect other thanm to align tne nacro ianstruction.

Macro Instructions €3

Ll
W
3]
ot
N
.
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CHDVAL -- Deternrine Tvpe Code

CHDVAL tests a pavrameter 'P' and sets the GLCBRAL SETC synbol CIDIYP
to the tvp= code of *P', and returns in a register the value of 'P', or
the address of 'Pr.

r ¥ BJ
|Yame toverationlOverand
i [

e e e

g [
¥ ' i
I[symbol J)ICRDVAL 1P ,R]
L L i

p

the symbolic parameter whose tyve is to pe tested by ChHDVAL

Specified as: any alphameric string (b2aginring with an alpha
character), or Fegister 0 through 15.

the reoister that is tc contain the value associated with P.

o

peciried as: Pegister 0 - 15.

Initialization: The macro using CHBDVAL must have defined CHBTY® as a
global STIC symbol.

keturn Data: The GLOBAL SEIC symbol CHLTY™ will, on return, be assigned
one of the following values:

Code Value of T'D Yeaning
C B,x,C P is a character, hexalecixal, or binary

tyoe symbol. R contains the address of »

o g, 3 P is undlefinei or a self-definirg tern.
R contains the address of F.

R register notation used Register notation. E is not changed.

H H, ¥ P ir Adefin=l as one of the halfworld
aligred tvyvbes. R contains the contents
of the field defined by P.

F A, F, V, R, 2, D P is defined as one of the fullword
aligned tywes. % cortains the contients
of the fielid defined by P.

null none of the above Type code was not one of the ornes
checkel and expected.

Examples: Assuming user has coded G3LC & CHDTYP:
(1) symbolic parazetar

CHDVAL WORD, 15

+ ST 15,4, 1) On retutrn CHDTYIP='F'® and
. Register 15 will contain
- an *3°'.

WOKD DC Ft8?
{(2) Register notation for P
CHDVAL (5),15
+ AIF ("CHDTYP'EQ'R?") On return CHDTYDP='R'
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. and Register 1% has
. not peen changed.

CAPCk_~- aait for and Test Compnletion of an I/0 OUberatior (R)

lhe CH¥L4 macro instructior (for BSA# ar? IOREQ) waits for completion
of an I1/0 operatior recuested by a RELRD or %RITE macro instruction for
BSA¥ or LY an IOKEQ macro instruction for IOREC, and detects any errors
and excectional conditions that may occur. If the I/0 operation i3 con-
pleted successfullyv, the prograx resumes oxecution at the instruction
after the ChiCK macro iastruction.

Tae user rust issue a CHBECX to test the I/0 overation associated with
a data event control block (DECB) before molifying or reusing it.

T L]
Jame }|9perationiOperand
]

(- - —
T

1
T A

[sympol JICHECK | decb name
I3 ]

dech naxze
specifies the address of the data event control block (DZCB)
creata] as part of the exoansion of a KEAD or WKITY macro instruc-
tion or furniched in the IORFC macro instruction that is being
checked.

Speciiied as: Register notation (1 through 12), or an RY address.

Iritializarion: If this macro instruction is to be executed in a privi-
lege! rodule, the most recerntly issued DCL3SS macro instruction in the
asseubly must have specifiel PRIVILEGED (see Avppendix M). Also, the
address of a save area nust be placed in register 13 befor=2 this macro
instruction is executed.

Programiing Notes: The CHECK racro instruction must be used to test for
cownletion of every RFAD, WEITE, or IORFQ. TFor each Jata set, the CHECK
macro instruction must be issu=2d in the same order in whichk the READ,
WEITE, or IOPEQ was issued. 2 BSAM CHECK nust be issu2d before the num-
ber of outstanding READ or ®RITE racro instructions exceeds the DCBNCP
count (specified in the DCB macro instruction) in the data control Llock
for the Zata set.

For BSaM: As recuired, the CHECK macro instruction passes control to
appropriate exits that are sovecified by the user in the data control
block for error analysis (SYN¥AD) and end-of-data set (EODAD). The
CHECK automatically initiates volume switching for input data sets.
alditional svace for outout data sets is automatically obtained when
current svace is filled and another wRITE is issued.

It the CHECK macro instruction tests a DECB that has not been posted
as complete, the user's task waits until the event is completed.

If the CHECK macro instruction tests a RFAD operation that attempted
to gain access to a block after the last block of a data set had been
read, control is passed to the end-of-data set exit (EODAD) whose
address is provided in the ZODAD field of the data control block.

The task is abnormally termipated if an EODAD address is not sup-
plied. Refer to Appendix C for contents of registers when the EODAD
routine is entered.
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If the CHECK macro instruction determines that the READ or WRITE op-—

eration was not completed correctly because of an I/0 error, control

is given to the user's synchronous error exit (SYNAD) routine. Refer
to Appendix B. .

The RETURY macro instruction may be usel to return to the callina
program from the SYNAD routine. The brogram may then proceed, if de-
sired, as if an error had not occurredi. For input, processing may be
continued; for output, the Iata control block should be closed.

The task is terminated if ar error is detected by the CHECK macrc in-
struction and the user has not provided a SYNAD routine.

If the CHECK macro instruction detects an end-of-voclume condition
when processing a multivolume data set, processing continues with the
next volume. If there are no additional volumes, the user's EODAD
routine is entered.

A hardwara-detected incorrect-length block is not interpreted as an
error by the CHECK macro instruction if format-U records or truncated
blocks of format-F recoris are being reail. %o determine the length
of the block actually read, the user camn examine the channel status
word (part of the status indicators oointed to in the DECB) after
issuing the CHECK macro instruction. The first hyte of a format-u
racord read backwards from magnetic tape may be located by the sarme
method.

Figure 3 lists the results of incorrect-lenath error in which the
length of the racord read is different frow the DIBBLK for format-F
and format-U, or the LL field for format-Vv.

#If the block is short by a multiple of the record length (LRTCL),
the next recori causes an eni-of-volume con?ition. If the cur-
rent voluze is the last of the data set, control is passei to
EGDAD. If the current volume is not the last, »rocessing contin-
uyes on the next volume.

— T 1
| kecord Format (PECPFY) ] Control passel to SYNAD }
i A § -
r L R
j Fixed (F) t Yes I
L ¥ i ]
1] ¥ t
| Pixed blocked (FB) }I£ block is short by a nonmultivle of |
] ILRFCL i
i $ 4
| Fixed standard (FS) | Yes |
1 1 J
r ¥ -
{ Fixed block standard (FEBS) 1If biock is short bv a multiple of ]
! JLRECL * !
i 4 ]
1 ) ¥ ¥
| variable (V) | Yes |
I t —4
{ variable blocked (VB) 1 Yes !
t 3 )
r ¥ 1
| Undefined (U) | No 1
F = +
[ 1
| |
i |
| 1
{ |
1 ]

Figure 3. Fow incorrect record length is handled

For IOREQ: If ar IORFEH results din a unit check or unit excevtion,
the CHECX of the D3C3 associated with this IOREQ causes control to be
given to tha2 user's SYNAD routire spvecitfied in his data control
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block. If a linkage to SYNAD is executed by CHECK, all outstanding
IOKEQs are purged from the system. In the user-provided SYNAD rou-
tine, the user may refersnce the DCBEC field to facilitate reissuing
any purged IOREQ. A RETURY may be issued in a SYNAD routine that
causes control to be returned to the instruction following the CHECK
that invoked the SYNAD routine.

Uvon entry to the SYWAD routine, register 1 contains the address of
the DECB associated with the IOFPEQ involved.

when a subs=acuent IORFQ is =2xecuted after the SYNAD routine is
invoked, the contents of the area pointed to by DCBDEC in the data
control block may be changeil.

If the DCBDEVD field is zero or defaulted, any unit check or unit ex—
ception causes the CHECK of the apprropriate DECB to invoke SYNWAD.

FPxample: The CHFCK zacro instructicn tests for completion of I/0 opera-—
tions in the order in which they are recuestel. The owperand field con-
tains the name of the data event controi klock specified in the reai,
write, or I/0 reaguest.

EX1 RZAD INDECB,SP,THVER,WORY, 100
CHECK INDECH
EX2 wRITE OUTDECB,5F ,MATARDPRT,WORK, 100

CHECK OUTDEeEC
EX3 JOREQ I0DFECB,Y¥,DCBAD,VCCWAD,10,3
CHECX TOoDEIB
CXCLS —-- Cpeck Protection Class (R)

The CXCLS macro instruction enabples vou to check the wmost restrictive
protection cSlass assian=2d to a group of halfpages.

L ¥
|Yame |Operation
L 3

[startirg address 1 ,nusber of halfpagecs]

Lo de e

f T
I{ cysbol J1CLCLS
L i

starting adliress
spaciiies the
want to Cnecx.

virtual storage addrecss of the first halfpage you

rart 2: Macro Instructions 66.1
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Specified as: An RX address, or Tegister notatiorn (1 throuah 12).
If register notation is used, the address muast be loadad into the
specified registar before iscuing the macro instraction.

Default: It is assumed that the issuer has placeld +the starting
address in register 1.

number of halivaocges
specifies the nunbar o

£ consecutive halfoages vou want to check.
Specified as: Ar absoiut2 2xpression or register notation (0 anil %
through 12) . The maxinmur rumber of halfnages that may be specifia2?
is 6192.

pefault: It is assumed the issuer has placed the information in
register J.

Execution: Coasecutive halfpages startina at the address contzined in
register 1 and equal to the halfpage count ccrtaired in register 0 are
checked.

keturn Data: A cole indicating the nost restrictive protection class ol
the pages checked is returned in th2 low-orizr byte of register 0. One
oi these codes 1is returned:

Coie Protection Class
0 Page unassigrned
1 User rtead/write {least restrictive)
3 User read only
7 User cannut read or write (most restrictive)

Example: 3Suvppose you #ant to check the nrotection class of the five
halfpages peginning at RJG. You write:

CXCLS RJG,5

CLATT —-- Give System Control of Attentior Interruvpticrns (0)

The CLATIT macro instruction alleows the user to relinsguish control of
attention interruptions; the svstem ther procssses attention
interruptions.

r ¥ T

jName }OperationjOperand
3 1

r T
I[symbol JICLATT
1

1.

s A —

po e

Nofe: There are no operands.

Initialization: This wacro instruction cannot be assembled in a orivi-
leged module unless the most racently issued DCLASS macro instruction in
the assemnbly svecified USER (se= Bppendix M) or if the DCLASS option is
USER by default.

Programming Notes: This macro instruction is used in conjunction with
the USATT macro instruction, discussed in this section.

CLIC -- Read Command From SYSIJ {(Conditional) (0O)

For conversational tasks only, control is vassed to the command sys-—
ten and tne user is given ar opportanity to enter a command at his SYSIV
terminal.

66.2
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L T ¥
Naue }Overation)Overanda

R

b - -

Notcte: iheTre are no coperanis.

Initializazion: DCLASS rmacio instruction #ith the USFR option must te
coled (or lefaulted) in a CSECT prior to coding CLIC. If more than one
DCLASS macro iastruction is issu=2d in a module, the last DCLASS issued
vTior to coding CLIC must be issued witn the USER ootion.

Fxecutiorn: the CLIC macro imrstruction switches the task frox nrogran
wode to vonmand mode to allow the user to enter commands. tThis macro
instruction causes an unconditional pause in conversational mod>2 and is
disregariei in non-cornversational mode. Any cormands may be issued.
The task can be switchal back to runninag the vprograz by issuing the RIY
commrand.

Example: at any point in the orogram vou want to pause, write:

CLIC

CLI? ~- Peal Coumman] From S¥SIV {nnceorlitionai) (0O}

For nonconversational or conversational tasks, control is passed to
the comrnani system and the next command is read from the user's SYSIN

3

davice.

r Y Al h
fName JOperationtoOperand l
3 } } 4
[ symbol JICLIP i |
L 1 i J

Note: There are no ovnerandrs.

Irnitizlization: A DCLASS macro instructior witkh the USEER coption must be
codad (or defaulted) in a CSECT prior to colirg CLIP. If more than one
DCLASGS macro instruction is issued in a module, the last DCLASS issued
prior to coding CLI? must be issued with the USFR option.

Execution: The CLIP macro instruction switches the task from vprogram
zode to cormand node to allow the user to enter commanils. 1his macro
instructicen causes an unconditional pause, and a2xecutes wh=ther the task
is conversatioral or nonconversatioral. Any commands may be issued from
the terminal during convercsational proaram stoppade. If the stopped
program is nonconversational, the SYSIN data set will be interrogated
for the next commanis. The task can be switched back tc prograwm mode by
issuing a RUN command.

Example: the voint in the proagranm vou want to pause, write:

CLI?

Note: The CLIP macro instruction reads from the SYSIVN data set and does
not require a terminal; CLIC reads only from a terminal and must, there-
fore, only be used in a conversational task.

CLOSE -- Disconnect Data Sei From User's Problem Program (S)

1he CLOSE macro instruction disconnects one or more data sets from
the user's problem program.

2art 2: Macro Instructions 66.3
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During the execution of CLOSE, the user's trailer label routine, if
supplied, will be given control (BSAM and QSAM only). (Refer to Appen-
dix Ai.)

Standard form:

L] ¥ T 1
{Name |OperationjOperand !
, + + - )
|[ symbol JJCLOSE | ({3cb address,{ {REREADILEAVE(RUN} B,...)[ ,TYPE=T] |
[} 1 1 ]
L-form:

r T T 1
|Name jOperation|Operand }
L 1 1 i
¥ T T a |
I[ symbolJICLOSE ! ({dcb address,[ {RERTAL{LEAVEIRUN} B ,...)[,TZPE=T] |
I } I JMP=L 1
L o | A d

Note: 1A symbol is reguired in the nanme field.

E-form:

T 1 T L)
jName |OperationjOperan?d I
F + + 4
|[ symbol JJCLOSE Il ({ictk address,[ {RFRFAD|LEAVF|RON} 1} ,...) ] |
| | I ,¥F=(T,list) |
i A . | J

Note: E-form operands will overlay those specified in the L-form. ¥%ith
MF=E, no more icb addresses may be svecified than were specified with
the L-forz CLOSE.

dcb address (all access nethods)
specifies the address of the 7ata control block opened for the data
set that is to be permanently or temporarily disconnectel (closed)
from the system. If more than one data control block is specified,
two coamas must be placed between each address to indicate the
omission of the revositioning option {see below), even thouoh it is
applicable to BS5AY and (O35AM only.

Specified as: In the stamiard an? L-form, as a relocatable exvnrec-
sion; in the standard and F-form, in register notation (2 tlhrough
12); in tke F~-form only, also as an RX address.

REREARD}LEAVEIRUY (SSAM ani OSAY)
specifies the voluze rTepositioning that is to bhe performel as
sult of closing. This operand is aoplicable to volume disvosi
of magnetic tare devices only; it is ignored tor other ievices.

D
-
1]

|
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Specified as:

REREAD - the current volume is positioned to process the data set
again.

LEAVE - the current volum= is positioned to the logical end of data
on the volunme.

RUN - the current volume is to be rewound and unloaded.

Default: LEAVE

TYPE=T (BSAF and VAK only)
indicates that labels are created and volumes are positioned, but
the fields of the data control block are not altered. The data set
can be processed without issuing another OPFN macro instruction.
If TYPE=T is Jdesignated, it applies to all of the associated data
control blocks.

Rfter this macro ianstruction has been executed, the user's program
can issuve other macro instructions iirected toward processing the
data set because the data control block remairs in OPEN status.

Specified as: TYPE=T
Defeault: If this overand is omitted, the close is permanent (and
the data set cannot be processed without issuing another OPFN macro
instrauction) .

Initialization: If this macro instruction is to be executed ir a privi-
leged module, the most recertly issued DCL?SS macro instruction in the
assenbly must have specified PRIVILEGFD (see Appendix M). Also, the
address of a save area must be placed in reaister 13 b=2fore this macro
instructiocn is executed.

CAUTIiON: ¥rrors shown in FPigure 4 cause the results indicated.

T
Errors |Rezule

i
T

jPermanertly or tenvorarilv closinc a lata control }|¥c action
jblock that is rot open |

i

jremuvoeracily ciosing (TYPE=T) a data cont-ol block |Mo action
}tlhat has rot been oven=a2d for 3544 or VAM |

1

JZerrenertly closing when the icb aldress overani Goes jTasx terepinate
Inot svacify the aldress of a data conirol block }

!

”--
L

— -
=Y
b e e o cm e i o

| fenporarily closing (1YP=Z=4%) whep the Icb address jUnpredictable
loperand lo=c not specify the aldress of a 32ata control}

1block 1

] ) ] !

jPerranently closing a 3ata control block containina |Task terminated
fan invalia DSORC specification i

L 1

tigure 4. 3I2sults of errors in closing a Jata sst

2rogcapning NYotes: Any nunier of data control block addresses and asso-
ciated c¢ptions (BSA¥ and OSAM) may Le svacifiz] in the CLOSE aacro in-
strTuction. This makes it cvoscsible to close data control blocks and
ti2ir ascsociated data £2ts in paraliel, which 1s more efricient than to
close them individaally.
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If more than ome data control block ig specified in a CLOSE macro
instruction fovr VAM data sets, two comrzas must be nlaced betwean =ach
tc indicate the omission of the revositioning overand, which is ao-
nlicable to BSAM cnly.

khen a CLOSE (TYPR=T) is specifieil for a VAM data set, 7ata vpages,
directory pages, and data set control blocks, where reguired, are
written to external ctoLaae, ensuring that Jata set control &nFOfna—
tion on axternal storage reflacts th2 contarts of the data pages on
exterral storage. Thae 6ata set remains iz OPEN status. Jonparti-
tioned data sets are positioned (via SEIL) accocding to the original
OPEN coption and data set organization prior to the compietion of the
CLOSE (1YP2=T7). VWhern vartitioned data sets are processed, members
for which a FIND has been issuel ara stowed (STOW tvpe R) as during
norral CLOSE. A FIND macro instruction must bhe issued by the aser
the mrenber is subsequerntly to be remnrocessei.

1 }J.\

ih o

jobe

BSAM andi QSAM oniy

The CTLOSY¥ (TYPE=T) racro instruction may hke used to lisconnect
temvorarily, f£from the problsm mnrogram, one or more data sets 1f they
reside cn rmagretic tave. An OPZ¥N macro instruction must nhave been
executed for each data control block specified in this fors of the
CLOSZ macro instruction.

When tuhe data sets are temporarily disconnected, labels are pro-—
cessed and user latel exite are takemn, if necessary. Magnetic tap=
volumes are revositioned as specified in this macro instruction.

#agnetic tape positioning varies Gepeniino on the cptions chosen
in OPEY and CLOST (TYPE=T) macro instructions and on whkether the Jjata
set uses labels. Figure 5 defines a final position rnumber for
labeled anl unlabeled tanes and Fiqure % relates tne options cnosern
in O0PRN and CLOST macro instructions to pogitioning oi tans volumes.

User trailer-label exits are taken for a data set procesced for I¥ODT
OUTIN if the last op=ration was a WRITE. %o user trailer lalel exits

are taken if tne last overation was a REiD.

|
F
|
|
!
F
1
|
!
!
|
L

that terninates
trailer label group
of data set on
current volume

last Zata block of vortion of data
cet resiient on current voliume

T ¥ T L
Positior | Labeled Tavne i OUnlabel=2d Tape }
4 4 i

A T L

1 | Preceding data set | Preceding first data block of !

| header label group | portion oif data set resident on |

| on current volume } currext volume }

1 4 1

T ¥ 1

2 } Following tape mark | Following tave mark that terminates |

| | |

| 1 !

! } I

I i |

1 i ] J

68

Figure 5. Final magnetic tave vositions



L ] ¥ T T 3
Iootiont ¢f JOther Factors yUirection of 1 Voiume revositioninal
JUPEN gpeci- JInfluencinag JLast Ipuut | as Speciried in {
fied as }Positioning |Op=aration | CLOS?F |
| I 1 F T 4
i | § } L¥AVE | 2FREAD i
F + + t + .
JOUIZEBT i - | Yot annlicable 1} 1 }
1 i i1 3 ' '
¥ L T -

|OUTIN | - |Not Jetersining| }

P (2S2¥ only) |} | tactor l | |
I | 3 i

] T A 1 ’ '
JINOOT }32t least one WRITF|dot determining) ! !
} (BSA&M orly) Joveration in this }factor }Position z{ Positiocn 1)
{ Jiata set i | { }
5 13 } al f !
JINTLT J - JForwari ] i |
F 1 } { | !
| LNOJT |¥o %RITE operation|forwarl ! ] {
1 (35AF only) lexecuted in this | I | {
| }iata set I | | }
F } —+ i | !
JEDpACK } g jFforwar? } ] I
1 4 1 i i N
T T L L L 1
JINPUT | - } backward | J |
| 1 ) | 4 ‘ '
r T 1) 1

j18oLY J¥o WEITZ cveration)Backwar? i ) |
| (BSARM only) |executed on this | |Position 1| Position 2|
) jdata set ! ! ! )
F } t ! } I
IRD3ACK | fBackward ! { [
i L 1 1 - | Jd
Figur= 6. Factors deterzining magnetic tape positioning in BSAM and

Qsay

If the 3ata set resciles on a maagnetic tape, the following concerns
the vwriting of trailer labeis:

1. If the data set was op=2ned for OUTIW or 1IKOUT anil the last I1I/0 op-—
eration was a wRITE, then CTLOSE or CLOSE (TYPE=T) both cause trail-
er lapels to be written. 1If CLOSE (TYPE=T) is issued, additional
READ or WPITE macro instructions are accepted without issuing a new
O¥ZN macro instruction.

2. If the data set was opened for OUTIN or INPUT and the last I/0 op-
eration was a L®AD, and them a CLOSE or CLOSE (TYPE=T) was issued,
additional READ anl WRITF macro instructions are accepted without a
new OPEY macro instruction being aiven.

3. If the 2data set was opened for OUTPUT, a CLOSE or CLOSE (IYPE=T)
each cause trailer labels to be written. If a CLOSE (TYPE=T) is
issued, additional WRITE macro instructions are accepted without a
new OPEN macro instruction being given.

4. If the data set was opened for INPUT or RDBACK, a CLOSE or CLOSE
(I¥YPE=1) does not cause trailer labels to be written. If CLOSE
TYPE=T) is iscsued, additional READ macro instructions are accepted
without a new OPEN macro instruction beina given.

L- and #-Form_Uge: The format of the parameter list generated by the
CLOSE macro instruction is described in 2povendix L.

For example:

Part 2: Macro Instructions 69
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JOE CLOSE (*DCB,,BDCB,,) ,4P=L
TERI CLOSE (, ,PRODCB, ,AXDCB) ,MF=(E,JOE)

When the E-form macro instruction is executed, the data control block
PRODCB replaces the Jata control block BDCB in the parameter 1list, and
the data control block AYXDCB is added tc the parameter list in the posi-
tion reserved by the two commas following BDCB in the L-form. Thus,
data control blocks with symbolic addresses ADCB, PRODCB, and AXDCB are
closed.

Examples:

For BSA¥ or QSAM:

EX1 closes the data set associated with data control block INVEN with
no repcsitioning. EX2 closes the two data sets associated with data
control blocks IHVEN and REPORT with differernt ootions. EX2 closes
data sets associated with two data control blocks. Since the voluame
repositioning option is omitted in EX3, volume disposition is
defaulted to LEAVE. EXY4 generates a varameter list for closing
INVEN, and EX5 closes INVEN.

BX1 CLOSE (TYVEN,LEAVE)
£X2 CLOSE (INVEN,L®AVE,REPOFT ,REPEAD)
EX3 CLOSE (TNVEN, ,MASTER)
EX4 CLOSE (IVVEN,LEAVE)
EX5 CLOSE MF=(Z,=X4)
For VAl:

EXT closes data cets asscciated with two data control blocks. FY2
generates a parameter list for closing IWVEd, and FX3 closes 1I¥VEY,

FX1 CLOSE (IVVEN, ,MASTEER)

EXZz CLOSE (INVER) ,HF=L

X3 CLOSE MF=(E,EX2)
CNTRL -- Control On-iine Tape Drives (R)

The CNIRL macro instruction (for bsSkM) verforms revositioning opera-
tions on magnetic tave drives.

T T
Name jOperation}Overand
4 }
L L]
[symbol JJCNTRL }dch address,action[,nuaber]
i ) 1

!
I

dcb address
speciiies the address of the Jata control block opened fZor the data
set beirng procesrceld.
Specified as: Keglister notation (1 through 12), or an RY address

action
specifies the positioning to be verformead.

Speciiied as: One of the three-character codes ir ¥igure 7, or
(C), in wahich cas= on=2 of the abbreviatei two-character codes must

macro instruction is executed.



¥ T
fAbbreviatedj
Codel Code tEffect
i ' B
L5 A
1 BF |Moves backward past a tavemark. A number
} Jcperand of 1 is assumed.
i BM [Moves backward past a tapemark and forward
l} Ispaces over the tapemark. A number operand of
} jis assumed.
| BR |Backspaces over a number of blocks on magnetic
| |tape, the number of blocks being specified by
| | the number operan?. One block is assumed if the
i Inunber operand is omitted.
) ER IExecutes an erase gap for magnetic tape.
} FF jMoves forward past a tapemark. A number operand
1 lof 1 is assumed.
| FF¥ {*oves forward past a tavemark and backsvaces
i Jover the tapemark. A rumber overand of 1 is
| lassured.
|
i
|
|
|
!
f
I
|
|
|
l
!
i
|
A

BSF

kS

BSY

e

—

le cn o e - - ——— —— T —— o — i ey s oy o

B3R

R
S

rg G2

hod
F

]

S

=

FSE FR |Forward spaces over a number of blocks on mag-
jnetic tave, the numnber of blocks beirg specifie
Iby the nuaber overand. One block is assumed if
lthe number operand is omitted.

FW }Fewin?s ragnetic tape.

WM |¥rites a tapemark on magnetic tave. A number
tovperand of 1 is assumed.

LU }JEewinds and unloads magnetic tape.

SN |Obtains sense information on the tape or direct
Jaccess device for the data set being processed
| (2 pointer is returred in register 1 to a DEC3
Jcontaining the sense information in DETZASBY. ©
1to 3 bytes of sense data will be read according
lto levice type caurrently in use. Unused sense

Jbytes will be returned as binary zero.
i

i

x ™
ory
£

¥
=

P e
Pt

(G es]
(T2

v

.
!
|
F
!
|
!
!
!
|
|
i
1
!
1
|
!
i
!
l
|
i
!
|
|
!
i
!
!
|
!
f
i
!
1

Pigure 7. Tape control options

number
specifies the nurb=2r oi blocks to forward space or hackspace on
magnetic tape (as specifi=23 by the action operani).

Sveciiisd as: 1 vositive dacimal inteder, maxinmum 32,767. Alter-
nativelv, (0) may be sopecifiedl for the action ovperarnd and the num-
ber may be placed in the two low-order hvtes of register 0 before
executrion ci the macro instruction. The parametev register is used
only if the action code is specified in the high-order bytes of the
register.

Default: If 3SR or PSk is specifiel for the action operand, the
default for the nuaber operand is 1. If the action cole specifies
35F, 554, FSP, FSM, WTM¥, or SN¥S, the system uses a number value of
1 no snatter what is specifield by the user.

If maanetic tave vositioning is performed, an uncorrectabl
ing error results in linkace to the user's SYNAD routine; this
apply to action coZes FEW or FUN. TRefer to Appendix B for a

Abnormal termination occurs if:
1. 1ihe actionr code is undefined or not appliicable.

Z. 2n ovperation is attemoted for an invalid 3device type.
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3. A 5YNAD-tvpe error occurs anl the user has not providel a SYIAD
address.

4. 7The data control block specifiel »y the user has not been valiily
openei.

5. A repositioning overation is attemoted after a vpermanent orror.
5. The reJuested operation 1id not succeed.

ialization: 1If this macro instruction is to be executed in a privi-
ed mwodule, the nost recently issued DCLASS macro ianstructicn in the
assemnbly must have svecified PRIVILEGFD (see Aomﬂnilx ¥)Y. Alsc, the

aijdress oi a save area nust be placed irn register 13 betore this macro
instruction is executed.

Feturn Data: Ii the revnositioaing operation is successiul, register 15
contains binary zeros; otherwise, it contains, in 1its two low-orler
bytes, a coant of the remairing number of forward s=vaces or backspaces

that were not completeld.

Programning Notes: READ and WRITE operations must be checked for com-
pletion tefore the CNTEL macro instruction is issued.

Control is returned to the user i1if a tape mark or a load point
encounteredl durirg an attempt to forwar? space or backspace blocks
trol is noi passed to the SYNAD routine.

COMMAND ~-- Znter Conmnmani HMole (P}

The COFFAND macro instruction switches the task Irom progran mode to
command moie to allow tue user to enter coummarls. This macrvo instruc-—
tion causes an anconditional pause, anl =2xecutes whether the task is
conversational or nonconversational. Any commands may be issued Irom
the terminal during conversational oroarar stovpage. If the stooped
program is nonconvercational, the SYSIN data set will be interroagated
for the next commands. The task can be switched back to proaram mode by
issueing a BEUY conmand.

The worl COMMAND followed by the optional mescage specifiel is writ-
ten on SYSGUT.

L ¥ L]

|N¥ame [Operation|Operand
1 } '

v T

L\
I[symbol JICOF¥AND | {address of message|'messaaga'}
L 3 1

IR Sp—

address of message
specifies the location of the message to be written (see bhelow).

Specified_as: Register notation (1 throuagh 12) or an RX address of
the location that contairs the message as a character string. The
first byte of the mescage must contair the length of the message

(in bytes).

message
specifies the message to be issued.

Specified_as: The message itself, enclosed ir awvostrophes.
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Initialization: This macro instruction cannot be assembled in a privi-
leged module unless the most recently issued DCLASS macro imnstruction in
the assembly specified USER (see Appendix M) or if the DCLASS option is
USER by default.

Frogramming Notes: If the user has control of interruptions before
issuing a COMKAND macro instruction, the system regains control until a
kUN command is issued.

Examples: In EX1 the message is supplied as text. 1In EX2 the message
is given at location BEMEL.

EX1 COMMAND *DROG IN SUBRTN SCROOT?®
EX2 COFMMAND BEMLL
CONSEG —-- Connect Disconnected Segment Group (0)

The CONSEG macro instruction connects to an unassigned portion of a
user's address space, a disconnected group. The disconnected name is
deleted.

L-form:

r T 3 L
| Nape tOperationOperand ]
1 i i i
¥ L] ¥ L
{ symbol |JCONSEG {{ DSNAME=,RNAME=,[ MF=L I
i 1 A ]
E-Zorm:

r ) R il
| Name fOperation|{Operand ]
1 H 1 1
r T + -
y{symbol J JCONSEG {{ DNAKE= ,RNAME=, ADDRESS=, ] FF=(,list) {
i & X }
Standard -form:

r ¥ T M
|Name jCperation|{Operand |
L i 4 ']
r L] 1 1
{{symbol ] ICONSEG JDNAME=[ ,RNAME=,ADDRESS=] |
t 1 i i ]

Note: All operands are keyword.

DNAME=
specifies the eight character EBCLIC name of a disconnected segment
group to be connected.

Specified as: name enclosed within apostrophies; in E or standard
form only, as the address of DNAME expressed as a relocatable ex-
pression, Rx address, or register notation. If register notation
is used, the register specified must be the first of a set of
paired registers containing the disconnected segment group name.

Lefault: None.
CAUTION: DXNAME must be specified in stamdard form. DYANE must be

specified in L-form ard/or E-form macros which form an executable
group.
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Any user specified DNAME beginning with SYS will be rejected by the
system.

RNAME=

specifies the eight character EBCDIC name to which the disconnected
segment group is to be attached.

Specified as: name enclosed within apostrophies; in E or standard
form only, as the address of EKNAME expressed as a relocatable ex-
pression, Rx address, or register notation. If register notation
is used, the register specified must be the first of a set of
paired registers containing the reserved segment group name.

Default: If this operand is omitted, the system will connect the
group at the disconnected address if at disconnect time BOUND=Y was
specified; otherwise, the group will be connected at any unassigned
contiguous space available in the user's address space.

CAUTION: If the group was disconnected with BOUND=Y, operands
RNAME and ADDRESS are ionored.

Any user specifiea KNAME beginning with SYS will be rejected by the
systen.

ADDRESS=

748

specifies the segment aligned relative address to which the discon-
nected segment group is to be attached. If RNAME is specified,
address is the relative address offset from the beginning of RNAFE.
It ENAME is not specified, address is the relative address offset
from zero {1.c., an absolute address) .

Specified_as: In the E or standard form only the address of
ADDKESS, expressed as a relocatable expression, RX address, or
register notation.

Default: Relative zero.

AUTION: If BOUND=Y at disconnect time, ADDRESS and ENAME will be
ignored at connect time.

Eeturn Data: On return from execution of CONSEG all defaulted
operands will be £filled in with system assigned values. The
address field in the nameseg parameter list will be set tc an abso-
lute address. Register 15 will contain a return code describing
the success of the operation.

Return_Codes

00 Successful

o4 RNAME Invalid

06 DNAME Invalid

12 Segment not available to user class
16 Invalid address

20 Segment group overlap

32 Insufficient space available

40 System error

kegister 1 contains the address of the nameseg parameter list.
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Note: The DSECT, CRANSG covers the nameseq parameter list.

Programauing Notes: The return codes in register 15 may be used to con-

struct a branch table to hardle the varying results from execution of
the CONSEG macro.

Upon expansion of this macro, a set of input flags is constructed in th
nameseg parameter list. They are:

X*80°" DNAKE Specified
Xru00 RNAMT™ Svecified
X120 ADDRESS Specified

Upon execution of COVSES, a set of outvut flags will be constructed wit
the above values including:

Xv10¢ BOUND=Y

1f BOUND=Y was specified at disconnect tine.
Caution: If the disconnected segment group being connected was speci-
fied with bBOUND=Y at disconrect time, operands RNAME and ADDRESS are

ignored. Also, the total arza to which the group is connected must be
unassigned.

CO2YDS ~-- Copv Fxisting Datu Set (S)

The COrYDS nacro instruction copies a cozplete Jata set or ore or
more mehbers of a partitioned data set. The resulting n=aw data set is
assigned the Jata set nace furnished (as an operand) by the user. In

e

h

addition, COPYDS may renumber the lines of a line data set. A copy of a
member mav be speciiied 2ither as a new member of a vartitioned data
set, as a rnev data set py itself, or as a reovlacement for ar existing
memb:r with the sawe name. A VAM 3data set mayvy be copied as (that is,
bacome) a member of a partitioned data set.

Standarid tornm (see "“Operard Strings®™ in Part II, Section 1):

] T ¥ 1
|¥are |Operation} Operaxn’ |
F + } {
}[ symbol 11L02YIDS j {address of overan? string} i
| ] | *jata set name I {(mexber,...) ], )
[ I ] data set name 2[{ (member) ], '
} j 1 (ETARS®={Y|N} },fstarting 1linel}, |
| i } [increment J[ ,RCPLACF=({R|I} 1"} i
1 A i }
L-form (sea "“Ooerand Strings" in Part 11, Section 1) :

r T B 1
|vame Joparation| Opoerarni |
F } + -4
Isymbol  JCOPYDS | 'data set name 1 (mexzber,...) ], |
i i | fata set name 2f (menber) 1,[ ERRSS={YIN} ], !
| | t [startinag line},{increzent }{ ,REELACE={R|II} J',HF=L |
L 1 ‘3 —d
Xutrte: & sywpol is reguire? in the narme fiell.
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E-torm:

T
| ¥am

e }jOperation| Op:2rani

T i

3

F }
){symbol }ICOPYLS
1 1

¥F=(E, list)

I
IR

address of overand string

fn
4]
ot
e}
o
-
[

specifies the address of tne fivst eperand in the operand
(see "Operand Strings"™ ir Zart II, Section 1).

Specified as: Fegister notation (2 through 12) or a relocatable
expression. Note that the overand strino can zlsco be specified in
the E-form macvro operani as a character string enclesed in apos-
trophes, as shown.

data set name 1
specifies the Jata set name oI the data set beino copied. It must
be cataloaged or have been defined in a LLFEF macro instructior or
comrmani.
Specified_as: The fully ouaiified name of:
* a data set with one rember pame or a list of rerber names enc-

losed in parentheses, or

s a data set with no memnbers specified.

data set rame 2

' specifies the jata set naze to be assigred to tre copy of the data
set. The data set must have been defined in a DLEF macro instruc-
tion or corrand unless a member of a cataloged partitioned data set
is specified.
Speciiied as: 7The fully gualified name of:
* 3 data set with one member name enclosed in parentheses, or
e a data set with no members specifiel.
Wnen the original and cooy data s=2ts are both partitioned and no
membar rame 1is svecified irn this omnerani, the merbers are moveil
from the original to the copy data set with user data and aliases.
Duplicate members are processed as described under the KFPLACE
operand. If a member name is specified, the original 4ata set name
must have exactly one member name specified; no user data ov
aliases are copied.

ERASE=

specifies the disposition of the original data set merber or nmem-
bers after being copied. This avpplies only to data sets on direct
access devices. If a shared data set is to be copied ard then
erased, unlirited access to the data set must have been permitted.

Specified as:
Y - erase original data set member after it is copied.
N - do not erase original data set menmnber.

Default: N

starting line

76

m
a

specifies the starting lime number of the data set copy if it i
line data set and renumbering is desired.
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- to seven-iigit number, the last two digits
4n all-zero starting line number is

Deraultr: If incremert is aleso defaulrted, line numbering is not
verforred. If increment is not defaulted, the starting line number
of tuhe copy data set will be 1030.

increment
specifies

it is a

d

he value by which line numbers in the data set cooy (if
e data set) are to Le incremented when renumbering is

oot

d_as: A three- to seven-iiocit nuwber, the last two diagits
of which must be 0. An all-zero incremesnt is invalid.

Derauit: If the startinro line number is also derauited, line numb-

ering is not performed. If the starting lire pumber is not
jefaulted, an irncreumert of 100 is assupmel.

REPLACE=
specities the disposition of the moxbers of the oriainal 3ata set
that have daplicate nanes in the copy Adata set. This operand is
oniy ased if user lata arl aliases are to be covied.

& - tne duolicates ara to be replacel.
I - the duplicates are to be ianored.

Default: R

Initiaiization: If this macro instruction is to be executed in a privi-
leged module, the most recently issuwed DCLASS macro instruction in the
ascembly must Lhave snecifiel FRIVILEGFED (see Appendix M). BAlso, the
address of a save area must be placed in register 13 before this macro
icstruction is executeil.

Prograinilg Notes: If both data sets specified are vartitioned Jata
sets and if the copy data set has no member name svecified, the COPYDS
macro ianstruction will copy:

e one nemnber of the original data set,
¢ any nuaber of nembers of the original Jata set, or

» all the members of the original data set, if the original data set
has no member namnes svpecified. User data and aliases are also
copied.

When multiple members of the origiral data set are specified, the
copy data set nust be partitioned. COPYDS replaces an existing member
of the copy data set with the member of the original data set. If a
member of the original data set has a iluplicate name already in the copy
data set, the REPLACFE owverand snecifies that the member is to replace
the duplicate (REPLACE=R), or is to be ignored (REPLACF=I). If an alias
for a member of the original data set already appears as an alias for a
dJifterent member of the copy data set, the meaber will not be coviegd,
regardless of the REPLACE operand.

Ihe COPYIDS wmacro instruction does not differentiate bhetween object
rodules and other members of partitionel data sets. For any member,

user data and member name aliases are transferred along with the data
and member name.
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The COPYDS macro instruction is restricted to data sets on direct
access or magnetic tape volumes. Data set organization is not alterad
by the use of a COPYDS macro instruction. The original and copy data
sets must be defined with the same data set organization and record for-
mat. For example, the copy of a physical seguential data set has ohys-
ical sequential organizatior, even though the Jdevice type may be
changed. A VISAM data set can, however, te copied as VSAM ard vice
versa.

The user may specify a VISAM organization in the COPYDS macro in-
struction for a data set cony, even thouah the oriainal data set oragani-
zation is VSAM. 1In this case, each record of the original 3ata set must
contain a key. In addition, the user shoulid define -- in the DDEF racro
instruction or command for the data set copy —-- the key lenath (XKEYLTY),
padding (PAD), amnd record key displacement (RKP) values. If he Jdoes not
provide these values, no cooy is male.

The user can copy only those data sets that belong to him or those to
which he has been givemn access.

Return Dbata: At completion of execution of the COXYDS macro instruc-
tion, the low-order byte of register 15 contains one of the following
hexadecimal codes:

Code Significance

00 Successful completion

04 Invalii input parameters

08 dame of oricginal Jata set not in catalog or task defini-
tion table (IDTY

0c Data set not ir catalog and no DDEF macro instruction orT
comnand has been executel for it

10 JFCE for original data set not consistent with JFCB fovr

. new data set

14 Menbar name not given for nartitioned data set

18 User does not have write access for new data set

¢ Origiral data set not VAN ov SAM

20 Data set not on direct access or tape; coxmanl icgnored

28 Jew data set member name already exists in 20D

8 Data set cowvield. 013 data set not erased; user does rot
have proper access

ZC Data set copied. VYew data set not renumbered; not a line
data set

s0 Data cset coried and renunmbered. 0ld Jata set nct erased;
uger does not have proper accass

34 Data set copie? and original erased. New data set not
renuaber=ad; rnot a line data set

38 Data set copied; new data set not renumbered, anl oll

gata set not erased

Zxamples: In EX1, the operanlds are presentel as a character string. In
EX?, an address designates *the location cf the operandis.

xX1 COoPYLDS *DATASET,U?
EX2 COPYDS OPLISTC

in FX3, the original 3Jdata set name is Vv?1 ard has meabers A,3,C. The
copy data set name is VP2 and has members €, D, and F. Following the
execution of F¥3, ¥21 contains C2, and VP2 contains &, 5, the origiwmal
C, D, anl E (C was not copied because the REELACF operan specifies that
meibers witn duvlicate names are to be ianored).

FX3 COoRYDS *vV21{1,3,C),YF2,%RASTE=Y,, ,KEPLACE=I"

76.2
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CSTORE —- Control Section Store (S}

The CSTORE macro instruction enables the user, during program execa-
tion, to transform any set of contiguous virtual storage bytes into an
object module consisting of a single control section.

Standard form:

r ¥ i 1
jdame jOperation|Oparand |
F + + -
I[ symbol ] ICSTORE Jwodule name, entry point name,data address, |
} i jédata length,attribute 1
L | X '
L-iorm:

¥ Bl B Il
[Name jOperation|Op=rand |
i i i . )
T A4 A\ -
}symbol JCSTORE jmodnle name,ertry n»oint name,[data addres=s]}, |
] | {fdata lengthl,lattribute],MF=1 i
L 2 i 3
Note: A syabol is required in the name fieli.

E-form:

f T T 1
|Name jOperation {Operani }
2 t + -
I{symbol] ICSTORE l,,{ data aldress],[data lenath],

] i ffattribute 1, 4F=(E,lisv) 1
i 3 J
Jote If an operand is omitted in the L-form, it must be specified in

mncdule name
specifies the anawe to be assiognel to the module created to contain
the control section.

Specified as: A symbol {cne to eiacht alvhameric characters, the
first of which pust be alonabetic).
entry point name
speciries the entTy point mame to he assianed to the sovecified
adjdiress location.

Snecified as: & cymbol (one to eisht alohameric characters, the
firset of which nmust be alvhabetic).

data address
specifies the auddress % the first byte of data to be included in
the control section.

Specified as: In the =tandar® ard L-form, as a relocatable expres-
sion: in the stanlard and F-form, as register notation (2 throuagh
12)3 ian the T-form only, also as an RY address.

3ata length :
specifies the ruiber of tytes of 3ata to be incluiled in the control
section.

An absclute 2xpression; in the stardard forvm and in
registar notation (. through 12) .
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attribute
epecifies the attribute bvte of the control section.
Specified as: An absolute expression; in the standard form aand in
the E-form, also in register notation (2 through 12). The mearina
of the contents of the attribute byte is shown in Figure 3:

Control Section Attribute

T T L]
1 ! !
i ) F T -4
1 Bit ! 53i+ off ! 2it on |
- } t —
| 0 | | systenm |
| 1 jrorprivileged } privileged I
| 2 ! | common {
| 3 JCSRCT ] prototype (PS¥CT) '
] [ jprivate } ovupnlic |
1 > |read-write | r=2ad-onliy }
| b jfizxed-length | variable~length |
k L L 4
} 7 not ased I
1 1]

Figure 2. Control section attribute byte

Initialization: If this macro ianstruction is to be oxecuted in a privi-
leged module, the moct recently issued DCLASS macro instruction in the
assenbly must have specified FRIVILEGED ({see Zvovendix ). 2lso, the
address of a save area aust be placed in register 13 before this macro
instruction is executed.

Programming Notes: The moiule created by this macro instructior is
stowed ir the current JOBLIB. It can then bLe loaded by the orogram that
created it, or by a subsecuent program. When the roiule is loaled, rno
relocation takes .place; therefore, it may contain no relocatable items.
The resulting module consists of an unramed cortrol section that con-
tains a copy of the hexadecimel text, beairning at the page boundary

76.4
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COrTeSpOniing to or pracedira th2 addrass cpecified as the starting
aidress parameter, and terminating at the vage boundary corresoonding to
ov following the alidress computed from the fourth vparameter. Thus, the
resulting control section is alwaves an int=aral number of paaes in
lenath.

ahan tae podule ie loaiel by thz user, tihe module name, as well as
the entry scint name, soints to the address computed by addinag to the
load aidress of tihe nevw rolule the page offiset (if ary) implied by tae
starting alidress. Tor exampnle, assume that the user recuects that a
control section of LJS3 bytes he created Irom the bytes beagianing at
virtual storage adadress 5D050. 7Two rages of hexadecimal text beginring
at the »ade boundary address (in this cas=z 55000) corresponiing to or
vreceding the specifiad starting address ave transformed into an object
pnodule. The moiule and entry point names are ofiset from the vadge boun-
dary by 50 to reflect the actual adiress (5D030) of the hexadecimal text
which the user desires to place in a control ==ction. Assuminrg that the
new aciule ige later TOa?eﬂ at 70000, the ioaied module and control sec-—
tion will occuoy two full pages beginning at 70000. The second nage is
reguirei so taat the new control section will incluie the last two bytes
r=2cu=2st~i by the user. The new moliule ard entry point names will be
adjusted to veflect the offmet and will both point to 70050.

The maximum control section si is one segnent. The contrcel section
is created trom anv contiguous s £ bytes, andi is an integral nusker
of pages in length. I control secticon is rot built if the module or
entry point nazes are Jdaplicates of existino names in the current
JOBLIB.

Subsecuent loading of the createl module is accomplished implicitly,
by using an R2- and V-type aidress <onstant for the entrv point name or
module name, or explicitly, by use of the LOAD macro instruction.

The copmon attribnte (bit 2), if svecifiei, will be iagnored by the
dynezic loader, sinc= it treats all unnameil control sections as unicue.
The create?l module may contain no relocatable words (adcons) and can be
referr23 to by the cortrol sectiorn name or nodule name offsets.

Return Data: Uvon comoletion of execution of the CSTORE macro instruc-
tion, the low-order byte of register 15 contains one of these hexadecim-
al codes:

Coie Sigrificance
00 Successful completion
o4 Module name or entry point rame alrteady in use

Example: Thic example indicates the macro instruction used to create a
moGdule named MYMCDULE which contains one unnamed control section. The
control section consistse of the two pages of text taken from the bytes
beginning at HERE, which is on a »nage boundary. The entry point name
E£PNAM® points to the beginning of the cortrol section, which has pablic
and read-only attributes.

EX1 CSTORLE FYMODULZL,EPNAFE,HERE,3000,12

DCB ~-- Comnstruct a Data Control Block (0O)

The DCB macro instruction is one of the major sources (see 3opendix
F) by which the attributes of a data set may be iescribed to the systen.
The attributes of a data set that can be provided via this macro in-
struction and the formats imn which particular attributes can be speci-
fied are indicated below by access method (for MSAM, see System Proogram-

Format: The format of the DCB macro instruction varies, depending on
the data set organization and the access method that is to be used, or
was previously used, to perfora I/O on that data set. All of the possi-
ble parameters that migkt be specified by a nonprivileged user in a DCB
macro instruction are indicated by applicable access method in Figure 9.
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Note that the operands can appear in any order, but must be in keyword

form, separated by commas.

o

- ¥

a value is assumed by the systemn.

T T T L
| Name |Operation|Operand |
b + + al
I{symnbol }}DCB | (see figure below) |
L 1 1 P |
r T 1
| | Aoplicable Access Methods ]
‘ % T il T T T ‘;
} Operands JVSAMIVISAM|VPAN |BSAMIQSAMIIORECH
L } 4 1 } i 3 1
¥ T T 1 T ¥ A\ B
I[ ,DDNAME=data definition name] 1 X 1 X ] X P X ' X i X !
F —+ t + } } } 4
I{ ,DSORG=organization] ] ¥ t X 172 v+ X v ¥ )X |
5 { + t + } t —
I[ \RECFM=record format] | ¥ 1 X 1 X I X 1 X 1 !
L 1 4 1 ] i [l ]
r T T ai T 1 ¥ =
I{ ,LRECL=record length] PX 1 X 1% 1 X X ) i
b } { — } } + -
I[ ,EODAD=end-of~-data address] I ¥ 1 X | X X 1t X |
- —+ 1 —t + + + 4
I{ ,OPTCD=0optional servicel] I ¥ X X 1 X 1 X |
F t t t t+ + } ~
1{ ,SYNAD=error routine] ) 1 X ] ¥* 1 X 1 ¥ 1 X !
F } + } + % } -
J{ ,PAD=available space] | I X [ S | ! ! 4
F } } } + + + i
I{ ,RKP=key field disvplacement] I | X ] X% 0§ | I |
} ¥ + } 1 + —+ ~
I[ ,DrVD=device ] ] b 1. 1 - 1 X} X | X 1
F + +— + 1 t —+ ~
Il ;) KEYLLN=key length] | I X I X*x |7 X i !
k } 1 t + t } i
Il ,TRTCE=recording techaigue] ! ! B ] X 1 X 1

t } + + } +- —+ —
I{ ,¥ACRF=macro type] | I | PX o1 X |
= } + t + } + -
1] ,BLKSIZE=maximum block length] ! | ! | I G SO | !
k -+ } —+ + + + )
Il ,I¥SK=error procedures]) } J | D S I G ¢ !
F + } } + + } -4
I{ yEXYLST=exit list address] | ! | X 1Y

H —+ } } + } t 2|
I[ ,3lP=check nunmber } | I | LIS I X !
F -+ } } + % t -
}[ ,BUFNO=number oif bufiers} } ! | ] X | |
L } } t + + + 4
I{ ,BFALN=buffer alignment?} | | | X 1 } !
= } t } + 4 t —
I{ ,BUFL=buffer lenath} I I | D S| ! !
F s } } } } 1 )
Il ,BFTEX=buifering techniague] ! | | X | '
- : : e 4
I{ ,3UFCB=buifer control block] f | | X 1 |
5 } } 4 + + -+ 4
Il ,EX0PT=error option] | 1 | 1 | DA | l
% ] } 3 1 L] i A _=
I VISAV menbers of a patrtitioned data set. )
I |
L )

Figqure §S. C3 operands and
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DDONAME= (all access methods)
specifies the symkoclic data definition name associated with a par-
ticular data set. This symbol provides the link that connects the
attributes of the data set described by the DCPE macro instruction
with those specified by the DDEF macro instruction (or cormand),
thereby providing the system with all the information necessary for
processing the data set.

Specified as: A symbol (one to eight alphameric characters, the
first of which miust be alphabetic). The name specified for this
parameter must be identical to the DDNAME parameter of the DDEF
macro instruction that defines this data set. The only alternate
source for this information is the user’s program.

DSORG= (all access methcds)
specifies the organization of the data set.

Specified as: The codes by which the va