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Preface

This reference publication is a guide for
the programmer planning to use the DOS
Input/Output Control Syster macro
instructions and supervisor communication
macro instructions. It describes the
macros and their various operands. The
publication has ten sections. The first
System, introduce concepts and terminology.
The third section describes Label
Processing for all files. The fourth,
fifth, and sixth sections describe the
logical IOCS macro instructions for the
Sequential Access Method, Direct Access
Method, and Indexed Sequential Access
Method, respectively. The seventh section
contains the Multitasking Macros and the
information required to use the
multitasking function. The eighth section
contains the Physical IOCS processing
information. The ninth section describes
the Supervisor-Communicaticn Macros and the
procedures for checkpointing a program.

The tenth section discusses Additional
Macro Instructions used in program linkage.

The problem programmer should be
familiar with the publications listed in
the abstract on the front cover of this
manual, with every pertinent device manual,
and with the following related
publications.

Notes: Although titles of some DOS
publications have been sinpplified, the
change does not affect the contents of
the publications. 1In case of
discrepancies between this manual and
IBM-supplied DOS component publications
(such as: guides for language
translators, sorts, utilities, etc, and
specifications manuals), observe the
specific restrictions of the component.

DOS System Control and Service,
GC2u-5036

DOS System Generation, GC24-5033

IBM System/360 Disk Operating System:
Basic Telecommunications Access Method,
GC30-5001

IBM System/360 Disk Operating System:
Queued Telecommunications Access Method,
Message Control Program, GC30-5004

IBM System/360 Disk Operating System:
Queued Telecommunications Access Method,
Méssage Processing Program Services,
GC30-5003

IBM 1419 Model 32 Attached to IBM
System/360 Models 25, 30, 40, 50, or 65,
GA19-0023

IBM 2671 Paper Tape Reader and IBM 2822
Paper Tape Reader Control, GA24-3388

IBM System/360 Component Descriptions:
2826 Parer Tape Control Unit, 1017 Paper
Tape Reader, and 1018 Paper Tape Punch,
GA33-4500

IBM 1219 Reader Sorter; IBM 1419
Magnetic Character Reader, GA24-1499

IBM 1259 Magnetic Character Reader
Component Description, GA24-3500

IBM System/360 Disk Operating System:
User's Guide, GC20-1685

IBM 1275 Optical Reader/Sorter Component
Description, GA19-0034.
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MACHINE REQUIREMENTS

Minimum features required:

e 16K bytes of main storage (24K bytes
are required for multiprogramming
and/or MICR [Magnetic Ink Character
Recognition] document processing).

e Standard instruction set. See Note 1.

e One I/0 channel (either multiplexor or
selector). See Notes 2 and 3.

e One Card Reader (IBM 1442, 2501, 2520,
or 2540). See Note 4.

e One Card Punch (IBM 1442, 2520, or
2540). See Note 4.

e One Printer (IBM 1403, 1404, 1443, or
3211). See Note 4.

e One Printer—Keyboard. For an IBM
System/360 Model 65 or larger, use the
multiplexor channel.

e One Disk Storage Drive.

Note 1: Language translators may require
extended instruction sets ands/or additional
main storage.

Note 2: Telecommunications require two
channels, one for telecommunications and
the other for a system resident device. An
IBM 2701 attached to a System/360 Model 25
must be placed on the multiplexor channel.

Note 3: MICR processing requires at least
two I/O channels. A DOS supervisor
supporting MICR devices on the multiplexor
channel cannot support burst mode devices
on the same channel. MICRs should be
attached as the highest priority device on
the multiplexor channels. The IBM 1255,
1259, 1270, 1275, 1412, or 1419 with Single
Address Adapter is supported on any
selector channel, but device performance is
maintained only if a selector channel is
dedicated to a single MICR device. The IBM
1419 or 1275 with Dual Address Adapter is
not attachable to selector channels.

Also, MICR processing requires either
the direct-control feature or the
external-interrupt feature.

Note 4: One 3420 or 2400-series magnetic
tape unit may be substituted for this
device. (7- or 9-track. If 7-track tape

Introduction

units are used, the data-conversion feature
is required, except when substituted for a
printer.)

Additional features supported:
e Timer feature.

e Simultaneous Read-While-Write Tape
Control (IBM 2404 or 2804).

e Any channel configuration up to one
multiplexor channel and six selector
channels.

e Tape Switching Unit (IBM 2816).

e Storage-Protection feature (required
for multiprogramming).

e Universal Character Set.

e Selective Tape Listing features (IBM
1403) for continuous paper tapes.

e Dual Address Adapter (IBM 1419, 1275)
to allow more stacker selection
processing. When this feature is useqd,
MICR devices with a Single Address
Adapter cannot be accessed by the
system.

e Additional main storage up to
16,777,216 bytes.

Problem programs can request 1/0
operations on the following IBM devices:

e 1442 Card Read Punch

e 2501 Card Reader

e 2520 Card Read Punch

e 2540 Card Read Punch

e 1403 Printer

e 1404 Printer (for continuous forms
only)

e 1443 Printer
e 1445 Printer
e 3211 Printer
e 1052 Printer-Keyboard (used for

operator communication)

Introduction 9



e 2671 Paper Tape Reader

¢ 1017 Paper Tape Reader with 2826 Paper
Tape Control Model 1

e 1018 Paper Tape Punch with 2826 Paper
Tape Control Model 1

e 2311 Disk Storage Drive

e 2314 Direct Access Storage Facility
e 2319 Disk Storage

e 2321 Data Cell Drive

e 2400-Series Magnetic Tape Units

e 1285 Optical Reader (maximum of 8
optical readers are supported)

e 1287 Optical Reader (maximum of 8
optical readers are supported)

e 1288 Optical Reader
e 1255 Magnetic Character Reader
e 1259 Magnetic Character Reader

e 1412 Magnetic Character Reader {(maximum
number supported depends upon system
configuration)

» 1419 Magnetic Character Reader (maximum
number of devices supported depends
upon system configuration)

e 2495 Tape Cartridge Reader

® Teleprocessing devices specified in
BTAM and QTAM publications referenced
in the Preface

e 1270 Optical Reader/sorter (not
available in the United States of
America)

e 1275 Optical Reader/Sorter (not
available in the United States of
America)

e 3210 or 3215 Console Printer-Keyboard
(Systems/370)

Macro Similarities

Macro similarities and differences between
Basic Programming Support (BPS), Basic
Operating System (BOS), Tape Operating
System (TOS), and Disk Operating System
(DOS) are:

10 DOS Supervisor and I/0 Macros

e Imperative macro instructions and
Supervisor Communication macro
instructions available for TOS have
identical expansions for DOS.

¢ File definition macro instructions
available for TOS have identical
expansions for DOS.

e Symbolic programs written for BPS and
BOS can be assembled into the

nal 113 eraland o
functicnal equivalents for DOS.

However, the DTFSR macro instruction
substantially prolongs program
preparation time and, in many
situations, execution time when used on
DOs.

The PRTOV macro 1mp1ementeu in BOS
differs from that in DOS. In BOS,
a channel 9 or 12 is sensed during
printing or carriage spacing, the
overflow indicator is reset by every
print or carriage control command.
Thus, previous BOS programs used in DOS
should be checked to determine whether
the test for overflow after every
carriage motion is made.

once

e Certain register parameters for BPS and
BOS are enclosed in parentheses in DOS.
In general, DOS accepts the parameters
without the parentheses. For example,
in DOS the correct format is IOREG=(r).
DOS accepts the BOS operand IOREG=r.

e No change in register usage conventions
is planned for BOS or BPS. However, to
avoid compatibility problems resulting
from transition between 8K and 16K
support levels, installations using 8K
support should observe the 16K register
conventions indicated under Register

Usage.

Compatibility of the Original and the
Present DOS

To ensure compatibility between the present
DOS system and the original, or partially
updated original DOS, be aware of the
following conditions:

e Disk Operating System job control
information previously supplied on VOL,
DLAB, and XTENT statements (VOL, TPLAB
for tape) should now be supplied on the
simplified DLBL (DASD label) and EXTENT
(extent) statements (TLBL or tape label
statement for tape). However, DOS
still accepts the information in the
previous form.



e A user with previously assembled tape

DTF macro instructions may find that
the standard label track has been

. To ensure problem program compatibility
with future releases of the Disk Operating
System, the following coding practices are

modified because of error condition, recommended:

multifile, or multivolume processing.

To prevent modification of tape label

job control information on the standard 1. The problem program should initialize

label track, the user must reassemble
the tape DTF macro(s). For more
information see OPTION STDLABEL in the
System Control and Service publication
listed in the Preface.

User programs written for an earlier
release of DOS can usually be run under
the present release without change or
recompilation. However, there are
three main exceptions that may require
recompilation or linkage editing:

1. If higher level compilers (such as
COBOL, PL/I) undergo extensive
changes or modification, programs
compiled under an earlier release
may not be executable under a later
release.

2. If the user wishes to take
advantage of a newly supported
feature of DOS, recompilation of
user programs is always required.

3. If program modules undergo
significant changes (again to
support new features).

A LABADDR routine that builds
user-standard labels in the IOCS area
of main storage cannot be executed in a
storage-protected environment. Thus,
it cannot be executed in a
multiprogramming environment.

Programs written for the original DOS
can be run as background jobs in a
multiprogramming environment with this
restriction. The background program
must have control of the Interval Timer
feature when a program using the timer
(SETIME macro instruction) is executed
in a multiprogramming environment.

Programs using PIOCS to process Direct
Access Storage Device (DASD) files,
such as disk or data cell, must open
the file if the program is executed in
a system that has DASD file protect.
The channel program for the DASD must
begin with a Seek (X'07') command.

5.

its own registers, declare a save
area, and-initialize register 13 to
point to the save area. In
particular, problem programs should
not assume that register 0 contains
the origin of the problem program
phase, especially if the name of the
phase appears in the execute
statement.

Problem program references to file
data should logically follow an
OPEN(R) to the file. Whenever
possible, opened files should be
closed before terminating a program.

When exchanging information between
subprograms, use the CALL, SAVE, and
RETURN macros, and avoid load register
and branch instructions whenever
possible.

Restrict problem program references to
the communication area toc bytes 0
through 9 and 12 through 23.
References outside the defined
communication region or any other
system tables are not to be relied
upon.

In general, avoid macro expansions and
modifications because it is the
function that is supported and not the
expansion. In particular, use the
macro for the planned function and do
not modify it, or code a substitute.
For example, use DTFCD only with card
devices and not with tape units to
maintain device independence.

Physical IOCS vs Logical I0OCS

Consider the input/output control as

consisting of two parts:

physical IOCs

(PIOCS) and logical IOCS (LIOCS).

Physical IOCS controls the actual
transfer of records between the external
medium and main storage. It performs the
functions of initiating the execution of
channel commands and handling associated
I/0 interrupts. Physical I0CS consists of
the following routines:

¢ All data files created for the original
DOS can be used.

¢ Programs checkpointed in the original

DOS cannot be restarted in the present
DOs.

Introduction 11



Start I/0 routine

Interrupt routine

Channel scheduler

e Device error routines.

These physical IOCS routines are part of
the supervisor, which is permanently
located in lower main storage while problem
programs are being executed. The device
error routine for SYSRES resides in the
supervisor area. Other error routines are
called into the transient area.

Logical I0CS performs the functions a
user needs to locate and access a logical
record for processing. A logical record is
one unit of information in a file of like
units, such as one employee's record in a
master payroll file, one part-number record
in an inventory file, or one customer
account record in an account file. One or
many logical records may be included within
one physical record, such as a physical
tape record (gap-to-gap). The term logical
I0CS refers to the routines that perform
the following functions:

* Blocking and deblocking records.

®* Switching between I/0 areas when two
areas are specified for a file.

¢ Handling end-of-file and end-of-volume
conditions.

¢ Translating American National Standard
Code for Information Interchange (ASCII)
into Extended Binary Coded Decimal
Interchange Code (EBCDIC) on input, and
EBCDIC into ASCII on output.

* Checking and writing labels.

Logical IOCS uses physical IOCS to
execute 1/0 commands whenever it determines
that a transfer of data is required. For
example, if a file consists of blocked
records and a block has been read into main
storage, logical IOCS makes each record in
succession available to the user until the
end of the block is reached. No physical
I0CS is required. When logical IOCs
determines that the last record in the
block has been processed, it requests
physical IOCS to start an I/0 operation to
transfer the next physical record (gap to
gap) into main storage.

In Fiqure 1, only logical IOCS is
required to make records 2 and 3 (and 5 and
6) available. Records 1-3 are already in
main storage. Physical I0CS is also
required to make record 4 available
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(records 4 through 6 are transferred in one
block).

Block of 3 Records in Main Storage

Record 1 Record 2 Record 3
(Record 4) (Record 5) (Record 6)
LIO LIO LIO and PIO
for for for
Recard 2 (5) Record 2 (6) Record 4

LIO = Logical IOCS
PIO = Physical 10CS

Figure 1. Physical IOCS vs Logical IOCS

Logical IOCS macros (such as GET, PUT,
READ, WRITE, etc) and physical IOCS macros
(such as EXCP and WAIT) are availakle to
the programmer for handling records. The
logical IOCS macro routines perform all the
functions of both logical and physical
IoCs. Thus, when a GET instruction is
issued, a logical record is made available
for processing. Logical I0OCS routines use
registers 0, 1, 14, and 15.

The physical IOCS routines are
completely distinct from the routines used
by logical IOCS to perform functions such
as blocking and deblocking. They permit
the problem program to use physical IOCS
functions directly. To transfer a physical
record (such as a DASD or tape record), the
problem program issues an EXCP macro
instruction (EXecute Channel Program).

This causes the channel scheduler to handle
a request for data transfer. Program
execution immediately continues with the
next problem program instruction. However,
the DASD or tape record is not available in
main storage until some later time. When
the record is needed for processing, the
program must test (WAIT macro instruction)
to determine if the transfer has been
completed. Physical IOCS uses registers 0
and 1.

Figure 2 shows the functions of physical
and logical IOCS routines.

DASD File Protection

For a 24K or larger machine, logical and
physical IOCS can provide DASD data file
protection. Users desiring to implement
DASD file protection in the future should
not include any seeks, other than the
initial full seek, within their DaSD
channel programs (see DASD Channel

Programs).

DASD file protection means that the user
program is logically prohibited by the DOS
supervisor from reading or writing on



cylinders (disk) or strips (data cell)
other than those specified in the file
extent statements. The feature does not
protect the file itself from being
overwritten.

In order to obtain any DASD file
protection, the

2311
DASDFP=(n,n |,{2314;: )
2321
operand in the FOPT supervisor generation
macro must be specified at syster

generation time.

n,n indicates the range of channels that is
to provide DASD file protection.

2321 indicates all disk and data cell
devices are to be file protected.

2311 or 2314 indicates disk only.
DASD file protection then kecomes effective

when the file is opened and only if the
file involved contains unexpired labels.

LIOCS and ASCII Tape Files

Tape files may be written in EBCDIC or
ASCII, but DOS processes all files in
EBCDIC. Logical IOCS automatically
translates ASCII to EBCDIC on input and
EBCDIC to ASCII on output, as required.
The conversion takes place in the user's
I/0 area. When the user wants to update
records in his I/0 area, the records must
then be in the EBCDIC mode. If, hcwever,
they have already been converted to ASCII,
the user himself can make use of the
translate tables in the supervisor. The
address of the ASCII to EBCDIC table is in

bytes 4u4-47 of the extension of the
communication region for each partition.
The address of the EBCDIC to ASCII table is
256 bytes higher than that of the ASCII to
EBCDIC takle. The address of the extension
of the communication region is found in
kytes 136-139 of the communication region.

Note: Some EBCDIC characters have no
direct equivalent in ASCII, so logical
IOCS substitutes a character (SUB)
during translation. If an EBCDIC file
is translated into ASCII, and then the
user translates back into EBCDIC, this
substitute character may not receive
the expected value. See Appendix H for
the correspondence between EBCDIC and
ASCITI.

Types of LIOCS Processing

The logical IOCS routines process records:

1. In sequential order by the Sequential
Access Method (sSaM),

2. 1In random order by the Direct Access
Method (DAM), or

3. Randomly and sequentially by the
Indexed Sequential Access Method
(ISAM).

SAM processing applies to all files in
serial I/0 devices (such as card reader,
tape, printer, etc), and to records on the
IBM 2311 Disk Storage Drive, or IBM 2314
Direct Access Storage Facility, or IBM 2319
Disk Storage, or IBM 2321 Data Cell Drive
when they are processed serially. The
types of processing performed by DAM and
ISAM arply only to files of Direct Access
Storage Device (DASD) records.

Introduction 13



Physical
Problem Logical 10CS Input
Program 10CS {Channel! Device
Scheduler)
Using Issue GET { Provide Record (Deblock)
Logical and Return to Problem Program '
10Cs Next Instrucfio‘,}/ - OR- Determine Channel.
{after GET) if i/O Required, issue EXCP Piace Request in Queue
and WAIT if Channel Busy, and Return
. . o Logical IOCS.
( When 1/O Complete, If Channel Not Busy, } == |/O Starts
Return to Probl Issue START I/O
p'en:::mo roblem and Return to Logical 1OCS.
\ When |/O Complete, go
{ through Interrupt Routine } <—1/O Complete
Using Set Up CCW, CCB, and Issue EXCP Determine Channel.
Physical Place Request in Queue
10CS Next Instruction <t if Channel Busy, and Return
(ofter EXCP) to Problem Program.
If Channel Not Busy, }
lssoe WAIT Issue START 1/O - 1/ Starts
and Return to Problem Program.
Next instruction { When 1/O Complete, o } — 1/O Complete
(after WAIT) through Interrupt Routine
Figure 2. Retrieving a Record Using Lcgical IOCS (One I/0O Area) or Physical IOCS

SEQUENTIAL ACCESS _METHOD_(SAN)

Sequential processing reads/writes and
processes successive records in a logical
file. For example, card records are
processed in the order the cards are fed.
Tape records are processed starting with
the first record after a header label and
continuing through the records to the
trailer label. DASD records are processed
starting with a beginning DASD address and
continuing in order through the records on
successive tracks and cylinders to the
ending address.

A sequential file on DASD is contained
within one or more sets of limits specified
by the job control extent cards. 1If the
logical file consists of more than one set
of limits, IOCS automatically processes
each set as required by the user. The
records within each set must be adjacent
and contained within one volume (disk pack
or data cell). The sets are.not required
to be adjacent or on the same volure.
Sequential processing of a file written on
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DASD by the direct access method can be
performed.

The basic macros used for sequential
processing are GET and PUT. These
instructions overlap data transfer and
processing. The extent of overlap depends
cn the user's I/0 area assignment. In any
case, when a GET or PUT has been executed,
the transfer of data is complete before the
instruction following the GET or PUT is
executed.

DIRECT ACCESS_METHOD_(DAM)

The Direct Access Method (DAM) processes
records contained on IBM 2311, 2314, 2319,
or 2321 that are usually organized in a
random manner. DAM is a method of
processing records and not an
organizational method.

IOCS locates a DASD record for
Frocessing by referring to a record
location reference supplied by the problem



program. The location reference consists
of two parts: a track reference and a
record reference. The track reference
specifies the track (or the first of
multiple tracks) to be searched for the
record. The record reference may be the
record key, if records contain key areas,
or the record identifier (ID) in the count
area of each DASD record. IOCS seeks the
specified track and searches for the record
on that track, or on the succeeding tracks
in the cylinder.

The basic macros for the direct access
method of processing are READ and WRITE.
Variations within these macros permit
records to be read, written, updated,
replaced, or added to a file. Thus, this
method maintains a logical file in a random
(or sequential) order. when a READ or
WRITE instruction is executed, the actual
I/0 operation either starts or is placed in
a queue for later execution. When the
record is required for processing, the
program must test (WAITF macro) to ensure
that the transfer is complete.

INDEXED SEQUENTIAL ACCESS METHOD (ISaM)

DASD records contained within an indexed
sequential file may be processed in a
random order or in sequential order by
control information. Both orders use the
control information of the records (such as
employee number, part number, etc), which
is available in the key area of each DASD
record. Any record stored at any location
in the logical file can be processed using
the random method. The user supplies ISAM
with the key (control information) of the
desired record. ISAM searches for the
record and makes it available for
processing. The ISMOD macro (combined with
the loading, adding, and retrieval
functions) is provided by the indexed
sequential access method (ISAM). This is
known as the Indexed Sequential File
Management System (ISFMS).

In sequential processing, ISAM makes a
series of records available. The records
are available, one after the other in order

by the control information (key) in the
records. The user specifies the first
record to be processed. ISAM retrieves the
succeeding records (on demand) from the
logical file, in key order, until the
problem program terminates the operation.

ISAM makes it possible to create an
organized file and then add to, read from,
and update records in that file. The file
is organized from records that have been
presorted by their control information. As
the records are loaded onto DASD, ISAM
constructs indexes for the logical file.
The indexes permit individual records to be
found in subsequent processing operations.
The indexes are created in such a way that
records can be retrieved randomly or
sequentially. If records are added to the
file at a later date, ISAM updates the
indexes to reflect the new records.

The basic macros for processing the
indexed sequential files are READ/WRITE and
GET/PUT. READ and WRITE are for random
operations. A READ or WRITE instruction in
the probler program starts the I/0
operation or places it in a queue, and
execution of the problem program continues.
When an instruction later in the program
reguires that the transfer of data be
complete, a test must be made. A WAITF
macro is provided for the test. For
sequential operation, GET and PUT macros
are used. When a GET or PUT instruction
for a record is executed, the transfer of
data is completed before the next
instruction in the problem program is
executed.

Basic and Queued Telecommunications
BAccess Methods

Disk Operating System allows communication
with remote terminals by either the Basic
(BTAM) or Queued (QTAM) Telecommunications
Access Method. The publications listed in
the Preface gives a general description of
the available telecommunicaticns facilities
and specific information on the imgerative
macro instructions, DTFs, and modules used
with BTAM and QTAM.
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Macro System

A macro is a group of computer
instructions. Thus, for one macro
instruction, many computer instructions may
be assembled.

The macro system has two basic parts:

e Macro definitions. General routines
written as source statements and stored
in the Assembler Sublibrary of the
Source Statement Library. These
routines enable the user and IBM to
build source program macro
instructions.

* Source-program macro instructions:

1. Imperative input/output control
macro instructions identify what
170 operation is desired. For
example, in Appendix C, GET
indicates that the user wants to
obtain a card record.

2. Supervisor communication macro
instructions communicate with the
supervisor and give access to the
communication region.

3. For processing with IOCS, two
additional macro instructions are
used:

a. Declarative logic module
generation macro instructions
(with LIOCS) give information
about the type of module to be
generated. A module is an
object code routine that can
handle the conditions specified
in the module generation macro.
For example, in Appendix C, the
CDMOD generates a module to
handle card input on a 2540
using a work area.

b. Declarative DTFxx macro
instructions (with the LIOCS
and PIOCS) define the
characteristics of the specific
file to be processed. The
information in the macro
instruction is assembled into a
DTF Table. For example, in
Appendix C the DTFCD macro
instruction specifies that the
symbolic unit containing the
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file is SYS004, that the file
uses a work area and an 1/0
area called Al, and that
control should be given to
EOFCD when the last card is
read.

A direct relationship exists between
these parts. During assembly, the macro
instruction specifies which macro
definition is to be called. Figqure 3 shows
how the macro definition is extracted,
tailored, and inserted into the program.
This is accomplished by a selection and
substitution process using the general
information in the macro definition and the
specific information in the macro
instruction. The insertion is a mcdule, a
table, or a small in-line routine and is
called the macro_ expansion.

After the insertion is made, the
complete program consists both of source
program statements and assembler language
statements generated from the macro
definition. In subsequent phases of the
assembly, the entire program is processed
to produce the machine-language program.

IBM provides a number of prewritten
macro definitions and specifies the macro
instructions that the programmer can use
for the definitions. Other macro
definitions can be written by the user.

See the Assembler publication listed on the
cover of this manual for additional
information on this subject.

The IBM-supplied macro instructions that
are explained in this publication are
organized into these categories:

e Sequential Access Method (SAM) LIOCS
macro instructions.

e Direct Access Method (DAM) LIOCS macro
instructions.

¢ Indexed Sequential Access Method (ISAM)
LIOCS macro instructions.

e PIOCS macro instructions.

e Supervisor Communication macro
instructions.

¢ Additional macro instructions.



SOURCE PROGRAM ASSEMBLER
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Figure 3. Schematic of Macro Processing

Self-Relocation and IOCS

To make LIOCS and PIOCS imperative and
Supervisor Communication macro instructions
self-relocating the user must:

1. Use the OPENR and CLOSER macro
instructions, and

2. Use register notation within all his
imperative macro instructions.

See the discussion on Register Notation
in this publication.

DTF Declarative Macro

Whenever logical IOCS imperative macro
instructions (GET, PUT, READ, WRITE, etc)
are used in a program to control the
input/output of records in a file, that
file must be defined by a declarative macro
instruction, called a DTF (Define The
File). The DTF macro instruction describes
the characteristics of the logical file,
indicates the type of processing, and
specifies main-storage areas and routines.

For example, if a GET is issued, the
file definition supplies such factors as:

e Record type and length.

e Input device from which the record is
to be retrieved.

¢ Address of the main-storage area where
the record is to be located for
processing by the problem program.

Device-oriented file-definition
declarative macro instructions are
available for defining files processed by
LIOCS. DTFPH is availakble for magnetic
tape or DASD files processed by PIOCS.
Fiqure U4 contains an example of a DTF
source statement. For LIOCS operations,
the file-definition macro instructions used
depend on the type of processing that will
be performed for the file and in some
cases, the I/0 device upon which the file
resides.
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L
i
Fiqure 4. Sample DTFMT Macro Instruction

SEQUENTIAL PROCESSING: This applies to

input/output files in serial devices or to
2311, 2314, 2319, or 2321 DASD when records
are processed sequentially. The following
macros are used for sequential processing:

Macro Instruction Defines the File for

DTFCD

DTFCN

DTFDI

DTFMR

DTFMT
DTFOR
DTFPR

DTFPT

DTFSD

DTFSR

Card Device

Consocle
(Printer-Keyboard)

Device Independence
Magnetic Reader (MICR)
and Optical
Reader/sorter
Magnetic Tape

Optical Reader

Printer

Paper Tape Reader or
Punch

Sequential DASD

Serial type device (for
compatibility only)
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DIRECT ACCESS METHCD: Whenever a logical
DASD file is to be processed randomly,
DTFDA should be used.

INDEXED SEQUENTIAL SYSTEM: Whenever a
logical DASD file is to be organized orx
processed by the indexed sequential access
method (ISAM), DTFIS should be used.

PHYSICAL ICCS PROCESSING: When PIOCS
macro instructions (EXCP, WAIT, etc) are
used for a file, the DTFPH macro
instruction is required if standard labels
are to be checked or written ¢n a DASD or
magnetic tape file, or if the DASD file is
file protected.

A DTFxx macro instruction generates a
DTF table that contains indicators and
constants describing the file. The user
can reference this table by using the
symbol filenamet+constant or filenamex,
where x is a letter. When such a reference
is necessary, the constant or letter is
specified in the text. When referencing
the DTF table, the user must ensure
addressability through the use of an A-type
constant, or through reference to a bhase
register.



T ]
| Supervisor I1I/0 |
| Source Program DTF Table Tables (Job Con- |
| trol Initiated) |
| GET FILE FILE DTFCD SYS000,cuu |
I | t o |
| L 3L < DEVADDR=SYS000 |
L J
Figure 5. Relationship between Source Program, DTF Table, and

Job Control I/0 Assignment

SYMBOLIC UNIT ADDRESSES

In each of the DTF macro instructions,
except those for DTFIS, and DTFPH
MOUNTED=ALL files, the user can specify a
symbolic unit name in the DEVADDR=SYSnnn
operand. This symbolic unit name is also
used in the job control ASSGN statement to
assign an actual I/0 device address to the
file. For DASD files, the symbolic unit
name is supplied in the job control extent
statement.

The programmer chooses the symbolic unit
name of a device from a fixed set of
symbolic names. He writes his program
considering only the device type (tape,
card, etc) of his file. At execution time,
the actual physical device is determined
and assigned to a given symbolic unit. For
instance, a programmer can write a program
that processes tape records and can call
the tape SYS000. At execution time the
operator (using ASSGN) assigns any
available tape drive to SYS000.

Figure 5 shows the relationship between
the source program, the DTF table, and the
job control I/0 assignment.

The fixed set of symbolic names that can
be used with a declarative macro for either
a background or batched job foreground
program are the same and are represented by
SYsxxx. If a foreground program is in the
single program mode (via START statement),
the system logical units for foreground
programs must be assigned to unit record
devices and SYSRLB, SYSSLB, SYSCLB, and
SYSLNK cannot be used. Use of SYSCLB and
SYSLNK for foreground programs is possible
only in systems which support the batch-job
foreground and private core image library
options. Except for the preceding, both
foreqground and background programs can
reference the same logical unit providing
different devices, or DASD extents, are
assigned. These symbolic units are system
logical units and programmer logical units.

System Logical Units

SYSRDR

SYSIPT

SYSPCH

SYSLST

SYSLOG

SYSRES

SYSLNK

SYSRLB

SYSSLB

SYSCLB

Card reader, magnetic tape unit,
or disk extent primarily for job
control statements.

Card reader, magnetic tape unit,
or disk extent as the primary
input unit for programs.

Card punch, magnetic tape unit,
disk extent as the primary unit
for punched output.

or

Printer, magnetic tape unit, or
disk extent as the primary unit
for printed output.

Printer-keyboard for operator
messages and logging job control
statements. Can also be assigned
to a printer.

System residence area on a disk
drive.

Disk extent as input to the
linkage editor.

Disk extent for a private
relocatable library.

Disk extent for a private source
statement library.

Disk extent for a private core
image library.
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Source Program CCB

EXCP ccbname -+ SYSxxx

| IEPED—— |

e ———

Supervisor I/0 Table
(Job Control Initiated)
SYSxxx,cuu

S ———

Figure 6.
Assignment

Programmer Logical Units

SYSnnn SY¥Snnn represents all the other
symbolic units in the system.
These units vary from SYS000 to
S¥Ysmax, where SY¥Smax represents
the highest numbered programmer
logical unit available for a
partition. The largest number
available in the system is 222
when MPS=BJF, and 244 when MPS=YES
or NO. SySmax can be determined
by the user's distribution of the
programmer logical units among the
partitions.

Each declarative macro, except DTFIS in
which SYSnnn applies, requiring a symbolic
unit to be specified has a list of symbolic
units that are valid for that macro. 1In
that list, SYSnnn represents only the
programmer logical units. However, SYSxxx
indicates either a system or a programmer
logical unit.

Note: For the direct-access method,
not only must the extent statements be
supplied in ascending order, but the
symbolic units for multivolume files
must be assigned in consecutive order.

For files processed by either the
Sequential Access Method (SAM), or the
Direct Access Method (DAM), only one
symbolic unit may be assigned to a file
on one volume.

In physical I0CS, the symbolic unit name
is specified in the CCB (as well as the
DTFPH when used). Figure 6 shows the
relationship between the source program and
the job control I/0 assignment.

Logic Module Generation
Macro Instructions

Each DTF except DTFCN and DTFSR must link
to an IOCS logic module. These modules
provide the necessary instruction to
perform the input/output functions required
by the problem program. For example, the
module reads or writes data, tests for
unusual input/output conditions, blocks or
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Relationship between Source Program and Job Control I/0

deblocks records if necessary, or places
logical records in a work area. Most
imperative macro instructions enter a logic
module to perform the necessary function.

Some of the module functions are
provided on a selective basis, according to
the parameters specified in the xxMOD macro
instruction. The programmer has the option
of selecting (or omitting) some of these
functions according to the requirements of
his program. The omission of some of these
functions results in smaller main storage
requirements for a particular module.

Note: If the user issues an imperative
macro, such as WRITE or PUT, to a
module that does not contain that
function, an invalid supervisor call
(SvC 50) is generated, the job is
terminated, and a message is displayed.

A logical IOCS module is defined as a
subset to another logic module if all the
functions available to the subset module,
plus additional functions, are also
available to the superset module. For
example:

Superset Module Subset Module

Functions

Functions

CNTRL macro cannot
be used

Optional use of
CNTRL macro

Workarea and 170
area processing

I/0 area processing
only

Support of printer
overflow

No printer overflow
support

Read backward and
forward on magnetic
tape

Read forward only

The relationship between subsets and
supersets is shown in diagrams at the end
of the discussion for each module.

Some CDMOD, PRMOD, PTMOD, ISMOD, SDMOD,
DAMOD, and MTMOD macro instructions
correspond to two or more DTFCD, DTFPR,
DTFPT, DTFIS, DTFsSD, DTFDA, and DTFMT macro
instructions. The functions required by
these DTFs are thus available in a single



xxMOD macro instruction, even if the DTFs
have slightly different parameters.

Interrelationships of the
Macro Instructions

HOW THE IOCS MODULE IS LINKED WITH THE DTF
TABLE

Regardless of the method of assembling
logic modules and DTFs (that is, with the
main program or separately), a symbolic
linkage results between the DTF table and
the logic module. The Linkage Editor
resolves these linkages at edit time. .

The I0CS module and DTF table linkage is
accomplished by generating a V-type address
constant in the DTF table and a named CSECT
in the logic module. To resolve this
linkage, the module names (or linkage
symbols) must be identical.

The following example shows the
relationship of the program, the DTF, and
the logic module. Imperative macros
initiate the action to be performed on the
file by branching to the logic module entry
point generated in the DTF table.

r 1
| Program DTF Table Module |
| |
| - |
| |
| - |
| |
| - |
| r 1 |
| | | |
! ! y |
| GET TAPE,WORK TAPE DTFMT —»IJFFBCWZ|
| | =
| - | - |
| - | -
| IJFFBCWZ--4 |
| |
( |
| |
L J

TAPE is the name of the file.
is the name of the logic module.

IJFFBCWZ

GENERATION OF MODULE NAMES IN DTF TABLES
AND LOGIC MODULES

A module name is dgenerated in the CTF table
by one of two methods:

1. The user may explicitly specify the
module name by entering it in the DTF
operand MODNAME=name.

2. The user may allow the macro
definition that processes the DTF
macro instruction to generate the
module name as determined by the
functions required by the DTF macro
instruction.

A module name is generated for a logic
module in a similar manner. The generated
names are referred to as standard module
names. Information on standard module
names follows the discussions of the logic
module generation macros.

SUBSET/SUPERSET MODULE NAMES

When a DTF table is assembled (with the
main program or separately), a module name
is generated that exactly reflects the
functions required by the DTF macro
instruction. However, if similar LCTFs are
assembled together, the services required
by the similar files are collected by the
macro definition during the assembly
process, and one superset module name is
generated. The proklem programmer can
become familiar with the quick reference
Subset/Superset xxMOD Names charts
following the logic module description by
studying this example:

E<car «
NN+
NNnZ+enan+
N+

N

+ subsetting/supersetting permitted.
* No subsetting/supersetting permitted.

= s i e e G, Gt € i it (it
e e ——_—

The letters indicate several functions
that can be performed by the logic module.
A superset is a logic module that performs
all the functions of its gsubset module.

For example, the logic module name IJxWENZ2Z
is a superset module for subset modules
IJxWESZZ and IJXWEZZZ. Similarly, IJXWESZ2Z
is a superset module for subset module
IJXWEZZZ. '
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An asterisk (#*) over a column indicates
that -no subsetting or supersetting is
permitted, whereas a plus (+) sign in a
column. indicates that both are permissible.
Two plus signs in a single column divide
that column into mutually exclusive sets.
In this example, C is not a superset of N,
S, or Z, and conversely N, S, or 2, is not
a subset of C.

The vertical arrangement of letters
within a column is always in alphabetical
order by group. The only significance of
the horizontal order is the letters
themselves that comprise the module name.

Do not use subset/superset charts to
decide functions to be performed. The
requirements of the problem program should
decide these functions. Then, the logic
module name is formed according to the
Recommended Module Name for xxMOD section.
These charts also make it possible to
obtain a compromise between the number of
functions a module can perform and the
resulting size of the module.

EDITING LOGICAL IOCS PROGRAMS

The programmer has the option of either
assembling DTFs and logic modules with his
main program or assembling them separately
for later linkage editing with the main
program. To take full advantage of the
linkage editing facilities for DTF tables
and logic modules, the operand SEPASMB=YES
should be specified when DTF tables or
logic modules are separately assembled.

Logical IOCS programs always generate
symbolic linkages between DTF tables and
logic modules. These linkages are resolved
by the Linkage Editor at edit time.
Furthermore, if DTF tables are assembled
separately, the programmer must define any
additional symbolic linkages in the form of
EXTRN-ENTRY symbols. Appendix C contains a
full description of the different symbolic
linkages that must be defined when
separately assembled programs are edited.

When the operand SEPASMB=YES is
specified in a DTF macro instruction, a
CATALR card with the file name supplied to
the DTF is generated ahead of the object
deck. When the operand SEPASMB=YES is
specified in an xxMOD macro instruction, a
CATALR card with the module name is
generated ahead of the object deck. 1In
either case, a START card must not be used
in a separate assembly.

Cataloging DTF tables and logic modules

to the relocatable library is recommended
to reduce the user coding effort and to
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minimize total time needed to prepare and
test programs that use logical I0OCS. Using
DTF tables cataloged in the relocatable
library requires standardization of the
labels referred to by the DTFs. This is
necessary if these tables are used by
different programs.

If the I/0 modules, DTF takles, and the
main program are assembled together, the
linkage editor searches the input stream
and resolves the symbolic linkages between
tables and I/0 modules. This is
accomplished by external-reference
information (V-type address constants
generated in DTF takles) and the
section-definition information (CSECT
definitions in logic modulesi. Further
information may be found in the Linkage
Editor section, undér Structure of a
Program, in the System Control and Service
publication listed in the Preface.

If any of the elements that constitute a
program are assembled separately, the
different object modules (assemblies) may
be supplied to the input stream at
linkage-edit time. The linkage editor then
resolves the symbolic linkages between
them. If any of the separately assembled
elements have been cataloged to the
relocatable library, the linkage editor
finds unresolved external references in the
input stream and performs the AUTOLINK
function of the linkage editor. The
relocatable library then searches for a
relocatable module name identical to the
external reference. If the module is not
defined in the relocatable library, the
external references to this name remain
unresolved. Therefore, if the modules are
assembled separately and cataloged to the
relocatable library, the programmer must
determine that at least one of the DTFs in
his program includes a module name that can
be successfully autolinked from the
relocatable library. Programmer control of
the module to be autolinked from the
relocatable library is achieved by the
MODNAME operand in the DTF macro
instruction. This operand overrides the
standard module name generated by the macro
definition.

LINKAGE-EDITING PREASSEMBLED LOGIC MODULES

A small number of IOCS logic modules can
serve a large number of DTF macros. (This
applies only to CDMOD, PRMOD, SDMOD, ISMOD,
DAMOD, PTMCD, and MTMOD.) For example, the
following module can serve 64 different
DTFMT files by using these options:
TYPEFLE=INPUT or OUTPUT, RECFORM=FIXUNB or
FIXBLK, WORKA=YES or NO, ICAREA2=Name or
(not used), CKPTREC=YES or NO, and



READ=FORWARD or BACK. The same module can
also serve files with varying block sizes,
record sizes, I/0 area addresses, and exit
addresses. '

T 1
| Col 72 |
| I
| MTMOD X |
| TYPEFLE=INPUT, X |
| RECFORM=FIXUNB, X |
| WORKA=YES, X 1
| CKPTREC=YES, X |
| READ=BACK |
L J

A preassembled logic module may be
furnished to the linkage editor in three
ways:

1. INCLUDE the module from SYSIPT.

2. INCLUDE the module from the system
relocatable library.

3. AUTOLINK the module from the system
relocatable library.

If a module is included from SYSIPT, its
name offers no problem. However, the user
assumes responsibility for a module name
and functional match to the DTFs in his
program.

If a module is included from the system
relocatable library, the situation is
similar. The user should verify that the
desired modules have already been cataloged
to the library by consulting a DSERV
listing of the library.

If the module is to be autclinked from
the system relocatable library, the user
must determine whether the module name
generated by the DTF (or furnished by the
MODNAME parameter) coincides exactly with
the name in the system relocatable library.
If the names are identical, the autolink
can be accomplished. Otherwise, the user
must either include some module that meets
these needs (from SYSIPT or from the system
relocatable library), or consider the logic
module needs of other DTFs in his program.

If a needed module is not available in
the relocatable library, the user should
determine if any other DTF will need a
module that is named in the library and
furnishes at least the functions required
by the first DTF. For example, the
following DTFs generate a request for the
module named IJFFZZ3ZZ.

DTF_Example 1

r ¥
| col 72 |
| A |
| FILE1 DTFMT X |
| TYPEFLE=INPUT, X |
| RECFCRM=FIXUNB, X |
| IOAREA1=A1, X |
| IOAREA2=A2 |
L 3
DTF Example 2

3 1
| Col 72 |
| |
| FILE2 DTFMT X |
| TYPEFLE=OUTPUT, ) 4 |
| RECFORM=FIXBLK, X |
| IOAREA1=A3, X |
| WORKA=YES |
L J

If the module named IJFFZZIWZ is
available in the system relocatable library
and the two files are defined in the same
assembly, the autolink facility can be
used. However, if only the first file is
defined in the assembly and no IJFxxXxxx
modules are cataloged in the system
relocatable library, the user must either
furnish a private copy of the IJFFZZZZ
module at linkage-edit time or include the
larger module (IJFFZZIWZ). In systems with
ample main storage and/or for small
programs, the user may choose to sacrifice
a modest amount of main storage to achieve
this capability. If the name of a DTF
differs from that of a superset module,
entry points (in addition to the CSECT) are
generated within the logic module. This
condition could arise if the DTF does not
use all the functions provided for in the
mcdule.

The entry points in the module define
all the subset module names that can be
handled by the superset module. V-type
address constants may then be resolved
against the entry points if they do not
match the CSECT name. For example, the
module named IJFFZZIWZ has a secondary entry
point named IJFFZZZZ. This explains why
autolink works in the previous examples.
However, autolink can only be used with
catalog names (which correspond to the
CSECT name) but not with secondary entry
points.

If the programmer gives an explicit
module name to the xxMOD macro instruction,
this name overrides the standard module
narme in the CSECT definition and no ENTRY
points are generated. The DTF tables that
access the module may employ the operand
MODNAME=name to link to a previously named
logic module.
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Each installation should generate a
certain set of IOCS logic modules when the
system residence volume is built. These
modules should reflect equipment
confiquration, installation standards for
record formats and exits, etc. Any user
requiring a special tailored module can
generate it by using the logic module macro
instruction and its specific parameters.

Macro-Instruction Format

Macro instructions have the same format as
assembler statements. That is, each macro
instruction can consist of a name,
operation; and operand field.

The name field in a macro instruction
may contain a symbolic name. Some macro
instructions require a name; for example,
CCB, TECB, DTFxx.

The operation field must contain the
mnemonic operation code of the macro
instruction.

The operands in the operand field must
be written in either positional, keyword,
or mixed formats.

Positional Operands: In this format, the
parameter values must be in the exact order
shown in the individual macro discussion.
Each operand, except the last, must be
followed by a comma with no imbedded
blanks. If an operand is to be omitted in
the macro instruction and following
operands are included, a comma must be
inserted to indicate the omission. No
commas need to be included after the last
operand. Column 72 must contain a
continuation punch if the operands £ill the
operand field and overflow into another
card. Any nonblank character in column 72
causes the next parameter to be read in the
following card. For example, GET uses the
positional format. A GET for a file named
CDFILE using WORK as a work area is
punched:

GET CDFILE,WORK

Keyword Operands: The exact parameters
used are equated to a keyword value. Thus,
an operand written in keyword format has
the form:

LABADDR=MYLABELS

where LABADDR is the keyword and MYLABELS
is the parameter and LABADDR=MYLABELS is
the complete operand. The operands in the
macro instruction may appear in any order,
and any that are not required may be
omitted. Different keyword operands may be
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punched in the same card, each followed by
a comma. Or, they may be punched in
separate cards as in Figure 4.

Mixed Format: The coperand list contains
both positional and keyword operands. The
keyword operands can be written in any
order, but they must be written to the
right of any positional operands in the
macro instruction.

3 s~ ~ 1
For additicnal

i
macro statements, s
Cperating Systems A

iformation on coding
ee the Disk and Tape
ssembler Lanquage

publication.

na

CPERAND CARDS FOR DECLARATIVE MACROS

The operands of the DTFxx and the module
generation macro instructions can ke
punched in a set of entry cards in the
assembler format. Figure 4 shows an
example of the entry cards used for a DTFMT
macro instruction. The macros may be
assembled in any order.

The first entry card is a header card,
and the continuation cards are detail
cards. The header card is punched with:

¢ The symbolic name of the file in the
name field. Programming Note: Avoid
defining symbols beginning with IJ
since they may conflict with IOCS
symbols beginning with IJ. Avcid
symbols that are identical to a
filename plus a single character
suffix. Thus, for the filename RECIN,
IOCS generates the symbols RECINS,
RECINL, etc by concatenating the
filename with an additional character.

In a DTF, the symbolic filename may
be up to seven characters long. This
filename, if it is required on any of
the standard lakel job control
statements, must be the same as that
used in the DTF header card.

For a module generation macro, the
name may or may not be specified. See
Generation of Module Names in DTF
Tables and Logic Modules.

¢ The macro instruction mnemonic
operation code in the operation field.

e Keyword operands in the operand field,
if desired.

e A continuation punch in column 72, if
detail cards are necessary.

The detail cards follow the header card,
and may be arranged in any order. Each



detail card is punched, beginning in column
16, with one or more keyword operands
separated by commas. All detail cards
except the final one must be punched with a
comma immediately following the last
operand and with a continuation punch in
column 72. Comments may be included if a
space is left after the comma following the
last operand.

NOTATION CONVENTIONS

The following conventions are used in this
publication to illustrate macro )
instructions:

1. Uppercase letters and punctuation
marks (except as described in these
conventions) represent information
that must be coded exactly as shown.

2. Lowercase letters and terms represent
information that must be ‘supplied by
the programmer. More specifically, an
n indicates a decimal number, an r
indicates a decimal register number,
and an x indicates an alphameric
character.

3. Information contained within brackets
[1 represents an optional parameter
that can be included or omitted,
depending on the requiréments of the
program.

4, An ellipsis (a series of three periods
enclosed by commas) indicates that a
variable number of items may be
included.

5. Options contained within braces {}
represent alternatives, one of which
must be chosen. When the alternatives
appear in a string, they are separated
by a vertical bar (logical CR).

6. name
label
address

7. filename

A name-field symbol in
this assembly, or an
operand of an EXTRN
statement, or * (the
location counter).

Symbol appearing in the
name field of a DTF macro

instruction.
8. n Self-defining value, such
(r)} as 3, X*'04°', (15), B'010°.

9. 1length Absolute expression, as
defined in the Assembler

publication.

sent an assumed value in
the event a parameter is
omitted.

10. [gl Underlined elements repre-
B

11. name Ordinary register notation.
(r)

12. name Special register notation
({1 (ordinary register notation

name can ke used.)
1)

Register Notation

Certain operands can be specified in either
cf two ways:

1. The user can specify the 6perand
directly.

2. The user can preload address of the
value into a register before executing
the macro instruction. When using
register notation, the register should
contain only the specific address and
high crder bits should ke set to 0.

In the latter case, the user must
specify the register in the macro
instruction. (The registers that can be
used for this purpose are discussed under
Register Usage.) This method is known as
ordinary register notation. When the macro
instruction is assemkled, instructions are
generated to pass the information specified
in the operand to IOCS or to the
supervisor. For example, if an operand is
written as (8), and if the corresponding
rarameter is to be passed to the supervisor
in register 0, the macro expansion contains
the instruction LR 0,8.

The user can conserve main storage and
save execution time by using what is known
as special register notation. In this
method, the operand is expressed as either
(0) cr (1). This notation is special for
two reasons:

e The register notation designation of
registers 0 and 1 is not allowed unless
specifically designated.

¢ The designation must be made by the
specific three characters (0) or (1).
When special register notation is
indicated by (0) or (1) in a macro
instruction, the user can use ordinary
register notation and the macro
expansion will contain the extra (LR)
instruction.

The format description for each macro
instruction shows whether special register
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notation can be used, and for which
operands. For example,

filename workname
GET ’
(1) (0)

The format description shows that the
filename operand can be written as (1), and
the work name operand as (0). If either of
these special register notaticns is used,
the user's problem program must load the
designated parameter register before
execution of the macro expansion. Ordinary
register notation can also be used.

Register Usage

Registers for Special Use

General registers 0, 1, 13, 14, and 15 have
special uses, and are availakle to the
problem program only under certain
conditions.

The following paragraphs descrike the
general uses of registers 0, 1, 13, 14, and
15 by IOCS, but the description is not
meant to be all inclusive. For more
information on problem program subroutine
linkage through registers, refer tc the
Linkage Registers section. In addition,
special applications, such as a MICR user
stacker selection routine, may require
different registers.

Registers 0 and 1: Logical IOCS macros,
the supervisor macros, and other
IBM-supplied macros use these registers to
pass parameters. Therefore, these
registers may be used without restriction
only for immediate computations, where the
contents of the register are no longer
needed after the computation. However, if
the programmer uses them, he must either
save their contents himself (and reload
them later) or finish with them before IOCS
uses these registers.

_______ Control program subroutines,
including logical IOCS, use this register
as a pointer to a 72-byte, doubleword
aligned save area. When using the CALL,
SAVE, or RETURN macros, the problem
programmer can set the address of the save
area at the beginning of each program
phase, and leave it unchanged thereafter.
However, when sharing a reentrant (read
only) logic module among tasks, each time
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that module is entered by another task,
register 13 must contain the address of
another 72-byte save area to be used by
that logic module.

Registers 14 and 15: Logical IOCS uses
these two registers for linkage. Register
14 contains the return address (to the
groblem program) from DTF routines, called
programs, and user's subroutines. Register
15 contains the entry point into these
routines, and is used as a base register by
the QOPEN, CLOSE, and certain DTF macros.
I0Cs does not save the contents of these
registers before using them. If the
Frogrammer uses these registers, he must
either save their contents himself (and
reload ther later) or finish with them
before IOCS uses them.

Registers for Proqrammer Use

Registers 2-12 are available for general
usage by programmers. Registers 0, 1,
13-15 are used by the operating system.

Note: 1If these registers are used by
programmers, their contents should be
saved tefore use and restored before

returning control to the system.

The assembler instruction for translate
and test (TRT) makes special use of
register 2. It is the programmer's
responsibility to save the contents of this
register before executing the TRT
instruction if register 2 contains valuable
information (such as pointers or counters)
for later use in his program. After TRT
instruction has been executed, the
programmer can then restore the contents of
register 2 from the save area.

Registers 2-12: If an ISMOD logic module
rrecedes an assembler language USING
statement or follows the problem program,
registers 2-12 remain unrestricted even at
assembly time. However, if the ISMOD logic
nodule(s) lies within the problem program,
the problem programmer should issue the
same USING statement [which was issued
before the logic module(s)] directly
following the logic module(s). This action
is necessary because the ISMOD logic module
uses registers 1, 2, and 3 as base
registers, and the ISMOD CORDATA logic
module uses registers 1, 2, 3, and 5 as
kase registers. Each time either module is
assembled, these registers are dropped.




Label processing is currently a functicn
of:

e DASD
e 2400-series magnetic tape
e 3420 magnetic tape

This section discusses the IOCS portion of
that function. Appendix A
discussion of the actual physical labels.

Because of the direct access
capabilities of DASD devices, standard
labels are required for logically accessing
files by name and for adequate file
protection. Tape files do not require file
labels, but without them maximum file
security and control cannot be attained.
Also, tape file security can only ke
maintained when the proper density is used
both on the ASSGN statements and on the
tape drive.

Other files generally are not labeled,
but processing for the file is similar.
The file is opened to make it available for
processing by logical IOCS routines. When
IOCS detects an end-of-file on input, it
branches to the EOFADDR address where the
user can close the file. On output, he can
close it at his discretion.

DASD Standard Labels

Labels are required when processing DASD
files. Thus, the user must supply both a
DASD label (DLBL) statement for each
logical file to be processed, and an extent
(EXTENT) statement area on a DASD device.
The OPEN macro uses the information
supplied in these cards and also certain
information from the DTF table for the
file. Also, when processing standard
labels, a LBLTYP statement may be required
to define storage for nonsequential DASD
file labels (see the System Control and
Service publication).

For input, the extent(s) for a file must
either coincide with, or be within, an
existing extent(s) that is defined in the
Volume Table of Contents (VTOC). That is,
on input, IOCS opens only an existing file
or a subset of an existing file. For
output, the file to be written cannot
overlap existing unexpired files. 1I0OCS
does not destroy an unexpired file, except

Label Processing

when an internal system file (IJSYS)
overlays an identical system file, without
an explicit request from the user.

However, if OPEN determines that the output
file will overlay an existing file whose
expiration date has expired, OPEN deletes

the expired label(s) from the VIOC. This,
in effect, removes the file from the
volure. In a multivolume file, the file

may be removed from all the volumes that it
cccupies or from only some of the volumes.

If OPEN determines that the expiration
date of an existing file to ke overlaid by
the output file has not expired, the old
file cannot be destroyed automatically.
The user has the following choices.

s For sequential or physical IOCS
processing:

1. Terminate the job.

2. Bypass the extent. That extent
and any remaining extents for that
file are bypassed and the job is
terminated.

3. Delete the unexpired file.
e For work file and direct access
Frocessing:
1. Terminate the job.
2. Bypass the extent. That extent
and any remaining extents for that
file are bypassed and the job is

terminated.

3. Delete the unexpired file.

e For index sequential processing:
1. Terminate the job.

2. Delete the unexpired file.

For more information on processing
labels, see the OPEN macro under the
appropriate access method.

During processing, IOCS recognizes an
end-of-volume condition when the extents on
one volume have been processed and an
extent for another volume is encountered.
When this condition occurs, IOCS branches
to the user's LABADDR routine (if provided)
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to write or pass individually each user
standard trailer label to be processed.
After all user standard trailer labels are
processed (if any), IOCS processes the
standard labels on the next volume and
branches to the user's routine to process
user standard header labels. After the
header labels are processed, IOCS continues
to process the data.

when all records for an output logical
file have been written, the CLCSE
instruction must be issued to perform
normal end-of-file procedures. I0OCS then
branches to the user's LABADDR routine (if
provided) to write user trailer labels and
the file is made inactive. If the end of
the last extent specified for the file is
reached before the CLOSE instruction is
issued, IOCS assumes an error ccndition.

For input logical file, ICCS determines
an end-of-file condition by either the
ending address of the last extent specified
for the file in the extent statement, or by
--an end-of-file record read from the data
file. For sequential processing with DTFSD
or DTFSR, IOCS branches to the EOFADDR
routine upon an end-of-file condition. For
sequential processing with DTFIS, IOCS
posts the end-of-file condition in the
field referred to as filenameC. The user
can then test this bit and take action
necessary to close his file. However, when
processing in random order, the user must
determine the end-of-file by checking
filenameC (DTFIS) or ERRBYTE (DTFDA).

If further processing of a closed file
is required at some later time in the
program, .the file must be reopened. Wwhen a
file is processed in sequential order, IOCS
checks the label(s) on the first vclume and
makes the first extent available, the same
as at the original OPEN. When a file is
processed by physical IOCS with the DTFPH
operand MOUNTED=SINGLE, IOCS opens the next
extent specified by the user's extent
statement. When a file is processed by the
direct access method (DTFDA), by the
indexed sequential system (DTFIS), or by
physical IOCS with MOUNTED=ALL on the
DTFPH, all label processing is repeated and
all extents are again made available.

If user standard labels are desired, the
user must supply a LABADDR routine, unless
processing with physical IOCS. The direct
and sequential access methcds process both
user header and trailer standard labels.
The indexed sequential access method does
not process user standard labels. Also,
user labels cannot be created for a file
whose first extent is a split cylinder
extent. The direct access method writes a
user trailer label only on the first volume
of a multivolume file.
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When the LABADDR routine is entered,
I0CS loads an alphabetic 0, V, or F in the
low-order byte of register 0. O indicates
header lakels, V indicates trailer
end-of-volume labels, and F indicates
end-cf-file lakels. The user's LABADDR
routine can test this character to
determine the labels to be processed. IOCS
also loads the address of an 80-byte IOCS
label area in register 1.

Within the LABADDR routine, the user
cannct issue a macro that calls a transient
routine (such as OPEN, CLOSE, DUMP, PDUMP,
CANCEL, and CHKPT). For multivolume files,
the LABADDR routine should save registers
14 and 15 upon entry, and restore them
before issuing the LBRET macro.

Writing User Standard Lakels on Disk

When the user specifies LABADDR (see DASD
Standard Labels), OPEN reserves the first
track of the first data extent as a user
label area. When LABADDR is specified, at
least one user header and trailer label
must be written if the access method
processes it. For the direct access
method, when TRLBL=YES is specified with
LABADDR, trailer labels are processed.

IOCS uses bytes 1-4 of the 80-byte label
for the label identification (for example:
UxLy, where x =H or T andy =1, 2,
8). The user can use the other 76 bytes as
he wishes. The maximum number of header or
trailer labels is eight for a 2311 or 2314
file, and five of each for a 2321 file.
IOCS stores the lakel information (UHLx or
UTLx) that it generates in bytes 1-4 of the
IOCS label area. The user can test this
information, in addition to registers 0 and
1, to determine the type and numker of the
label. (See User-Standard DASD File Labels
for the label formats.)

LR

Labels are built in either of the
following ways:

1. Build an 80-byte (or a 76-byte) label
in the user area of main storage, and
load the address of the label area
(label area minus four, if 76-byte)
into register-0 before issuing the
LBRET macro. When the label is moved
into the IOCS area, I0OCS adds four
bytes to the address in register 0.

2. Build a 76-byte label in the IOCS area
at the address (that IOCS supplies in
register 1) plus four, and load the



contents of register 1 to register 0
before issuing the LBRET macro.

The IOCS area of main storage is a part
of the supervisor. If the program is
executed on a system with the storage
protection feature, method 1 must be used
because the user cannot write into the
supervisor area. Thus, no user standard
label routine using the second method can

be executed in a multiprogramming
environment.

Wwhen the label is ready to be written,
the LBRET macro returns control to IOCS.
If LBRET 2 is used, OPEN writes the label
and returns control to the user's label
routine unless the maximum number of labels
has been written. If LBRET 1 is used, the
label set is terminated and no more labels
can be created.

Wwhen IOCS receives control, the IOCS
routines move the label from the address
the user loaded in register 0 into the IOCS
label area. If the maximum number of
labels has not been written, IOCS increases
the identification number by 1 and returns
to the user's label routine unless LBRET 1
was used. If the maximum number of labels
has been created, IOCS automatically
terminates the label set.

Checking User Standard Labels on Disk

When a DASD file contains user standard
trailer and/or header labels, I0OCS makes
these labels available one at a time to the
user if LABADDR is specified in the DTF for
the file (see DASD Standard Labels). 1If
the labels are to be checked against
information obtained from another input
file, that file must be opened ahead of the
DASD file.

When the problem program has finished
checking a label, it can update it or leave
it unmodified. If it is to be updated, the
problem program simply updates the
appropriate label fields and issues the
LBRET 3 macro. This causes the OPEN
routine to update (rewrite) that label and
read the next label. Register 1 points to
the label (outside the problem program
area). In a multiprogramming environment,
the problem program must move the label to
an area within the problem program before
modifying it. After the label is modified,
the problem program must initialize
register 0 with the address of the modified
label before issuing the LBRET 3 macro. If
the label is to remain unmodified, the
problem program can issue a LBRET 2 macro
so OPEN will read the next label. 1In

either situation, if the end-of-file record
is encountered at the end of the labels,
OPEN automatically terminates the label
checking.

If the user wishes to end label checking
before all the labels have been read, the

LBRET 1 macro may be issued (Direct Access
and Sequential Disk files only).

Tape Labels

TAPE OUTPUT FILES

For a magnetic tape output file, OPEN,
CLOSE, and an end-of-volume condition
rewinds the tape as specified in the DTFSR
or DTFMT REWIND operand. No rewind is
defined for the DTFPH, and tape file
positioning depends on the labels to be
processed and is the user's responsibility.

If a user writes any labels, a LABALCDR
routine must be supplied. (For ASCII tape
files, the LABADDR routine may only be used
to process user standard labels.) The
user's LABADDR routine, specified in the
DTF, cannot issue a macro that calls a
transient routine. For example OPEN,
CLOSE, DUMP, PDUMP, CANCEL, and CHKPT
cannot be issued. Also when processing
multivolume files, the user's label routine
must save and restore register 15 if any
logical I0CS macros other than LBRET are
used. When user standard labels are
written they always follow the standard
labels on the tape.

When all records for a file are
processed, CLOSE can be issued to execute
the end-of-file (EOF) routines. These
routines write any record or blocks of
records that are not already written. A
partially filled record block is truncated;
that is, a short block is written on the
tape. Following the last record, IOCS
writes a tapemark, the trailer labels, and
two tapemarks, and executes the rewind
option. If no trailer labels are written,
two tapemarks are written and the rewind
option is executed. 1In either case, if no
rewind is specified and no user positioning
occurs, the tape is positioned between the
two tapemarks at the end of the file.

If an end-of-volume (EOV) reflective
marker is sensed on an output tape before
CLOSE is issued, logical IOCS prepares for
closing the file by ensuring that all
records are written on the tape. If the
programmer issues another PUT, indicating
that more records are to be written on this
output file, EOV procedures are initiated.
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If the programmer issues a CLOSE, the EOF
procedures are initiated.

Under certain conditions, an unfilled
block of records may be written at an EOV
or EOF condition, even though the file is
defined as having fixed-length blocked
records. When this file is used for input,
logical IOCS recognizes and processes these
short blocks. The user need not be
concerned or aware of the condition.

Label processing for the EOV condition
resembles that for the EOF condition,
except that a standard label is coded EOV
instead of EOF. Also, only one tapemark is
written after the label set or after the
data for unlabeled files. In an ASCII
file, two tapemarks follow the end of
volume labels. When I0CS detects the EOV
condition, it switches to an alternate unit
as designated in a job control ASSGN
statement. If an alternate drive is not
specified, the operator is requested to
mount a new volume (on the same drive) or
cancel the job. When the operator mounts
the volume, IOCS checks the standard header
labels and processing continues.

In some cases, you may need to force an
end-of-volume condition at a point other
than the reflective marker. You may want
to discontinue writing the records on the
present volume and continue on ancther
volume. This may be necessary because of
some major change in category of records or
in processing requirements. The FEOV
(forced EOV) macro is available for this
function. See FEQV Macro.

Writing Standard Labels on Tape (OUTPUT)

When standard labels are written (DTFMT or
DTFSR FILABL=STD or DTFPH TYPFLE=QUTPUT),
the user must supply the TLBL statement for
standard label information. Also, when
standard labels are processed, a LBLTYP
statement may be required to define storage
for tape label files (see the System
Control and Service publication).

When OPEN is issued and the tape is
positioned at load point, the volume (VOL1)
label is checked. Whether at load point or
not, the old file header, if present, is
read and checked to make sure that the file
on the tape is no longer active and may be
destroyed. If the file is inactive or if a
tapemark was read, the tape is backspaced
and the new file header (HDR1) label is
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written with the information the user
supplies in the tape label statement. The
volume label is not rewritten, altered, or

updated.

A comparison is made between the user
specified density (800 or 1600 bpi) and the
VOL1 density of the expired tape. If a
discrepancy is found and the tape is at
load point, the volume label(s) is
rewritten according to the user specified
density.

If an output file begins in the middle
of a reel, it is the user's responsibility
to properly position the tape immediately
past the tapemark for the preceding file
before issuing the OPEN macro. The MTC
command can be used to do this. If the
tape is improperly positioned, IOCS assumes
an error condition and issues a message to
the operator.

If user standard labels are written, the
LABADDR operand must be specified in the
DTF (see Tape Output Files). After writing
the standard label (header or trailer),
IOCS loads register 0 (low-order byte) as
follows:

O indicates header lakels.
V indicates end-of-volume labels.
F indicates end-of-file labels.

The user's LABADDR routine can test this
character to determine what labels should
be written. IOCS also loads the address of
an 80-byte IOCS label area in register 1.

Note: For ASCII files, the user
processes his standard labels in
EBCDIC.

A maximum of eight user standard header
(UHL), or trailer (UTL) lakels can be
written following the standard header
(HDR1), or trailer (EOV1 or EOF1l) labels.
The user standard labels are 80 bytes long
and are built entirely by the user. Bytes
1-4 must contain the label identificaticn
(UxLy, where x=H or T and y=1, 2, ..., 8);
the other 76 bytes can be used as desired.

For ASCII tape files, you can have any
number of user standard header or trailer
labels. To comply with the standards for
an ASCII file, these labels are identified
by UHLa and UTLa, where a represents an
ASCII character in the range 2/0 through
5/14, excluding 2/7 (quote). The remaining
76 bytes can be used as desired. It is the
user's responsibility to ensure that labels
contain UHLa and UTLa in the first four
bytes.

Note: When creating user header and
trailer labels for 7-track tapes, only




unpacked data is valid in the 76-byte
data portion of the label.

The user can build his labels in either
of the following ways:

1. Build the label in the user area of
main storage, and load the address of
the label into register 0 before
issuing the LBRET macro.

2. Build the label in the IOCS area at
the address that IOCS supplies in
register 1, and load the address of
the area from register 1 to register 0
before issuing the LBRET macro.

The IOCS area of main storage is part of
the supervisor. If the program is to be
executed on a system with the storage
protection feature, method 1 must be used
because the user cannot write into the
supervisor area. Thus, no user standard
label routine using the second method can
be executed in a multiprogramming
environment.

When the label is ready to be written,
the user issues the LBRET macro, which
returns control to IOCS. If LBRET 2 is
used, IOCS writes the label and returns
control to the user's label routine. If
LBRET 1 is used, the label set is
terminated and no more labels can be
created. When I0CS receives control, I0CS
writes the label on the magnetic tape and
either returns control to the user (LBRET
2) or writes a tapemark (LBRET 1).

when a standard trailer label is
written, IOCS accumulates the block count
for the label when logical IOCS is used.
However, if physical IOCS (DTFPH) is used,
the user's program must accumulate the
block count, if desired, and supply it to
I0Cs for inclusion into the standard
trailer label. For this, the count (in
binary form) must be moved to the 4-byte
field within the DTF table named filenameB.
For example, if the filename specified in
the DTFPH header name is DELTOUT, the block
count field is addressed by DELTOUTB.

If checkpoint records are interspersed
with data records on an output tape, the
block count accumulated by logical IOCS
does not include a count of the checkpoint
records. Only data records are counted.
Similarly, if physical IOCS is used the
user's program must omit checkpoint records
and count data records only.

After all trailer labels (including user
labels, if any) are written at
end-of-volume or end-of-file, IOCS

initiates the EOF or EOV routines (see Tape
Qutput Files).

Writing Nonstandard Labels on Tape (QUTPUT)

Note: Nonstandard labels are not
permitted with ASCII.

To write nonstandard labels, the user must
specify FILABL=NSTD and LABADLCR=name. When
the file is opened, the tape must be
positioned to the first lakel that the user
wishes to process. The MTC jcb control
command can be used to skip the necessary
number of tapemarks or records to position
the file. He must also write his own
channel program and use physical ICCS
macros to transfer the labels from main
storage onto tape (see Appendix D).

When a file is opened or closed, or when
a volume is finished, IOCS supplies the
hexadecimal representation (in the two
low-order bytes of register 1) of the
symbolic unit currently in use. See the
command control blecck bytes 6 and 7 for
these values. IOCS also locads register 0
(low-order byte) as follows:

.0 indicates header labels.
V indicates end-of-volume labels.
F indicates end-of-file labels.

The user's LABADDR routine can then test
this character to determine the type of
labels to be written.

In the user's LAEADDR routine, physical
IOCS macros must be used to transfer labels
from main storage onto tape. For each
label record, a command control block (CCR)
and channel command word(s) (CCW) must be
established. Also, the EXCP macro must be
issued for each label record. (See
Physical I0CS.) Other logical IOCS macros
can be used for any processing other than
the transfer of the labels from main
storage to tape. Additional LABADLR
routine restrictions are discussed in the
Tape OQutput Files section.

After all labels are written, the user
returns control to IOCS by use of the LBRET
2 macro. For IOCS processing after LBRET
is executed, see Tape Output Files.

Writing Unlabeled Files on Tape (OUTPUT)

For program efficiency, the user with
unlabeled files should specify FILABL=NO
and omit TPMARK=NC in the LCTF. His file is
positioned properly with the MTC job
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control command, if necessary, and writing
begins immediately. Other processing
information is found under Tape Input
Files.

For unlabeled ASCII files, TPMARK=NO is
the only valid entry. If the parameter is
omitted entirely, TPMARK=NO is the default.
Tapemarks are not supported on unlabeled
ASCII files. Special error recovery
procedures facilitate reading backwards.

TAPE INPUT FILES

For a magnetic tape input file, OPEN,
CLOSE, or an end-of-volume condition
rewinds the tape as specified by the DTFSR
or DTFMT REWIND parameter. No rewind is
defined by the DTFPH. Tape file
positioning depends on the labels to be
processed and is the user's responsibility.

If any labels other than standard labels
are to be checked by the user, a LABADDR
routine must be supplied. The user's
LABADDR routine, specified in the DTF,
cannot issue a macro that calls a transient
routine.

When an end-of-file condition occurs,
IOCS branches to the user's EOFADDR routine
specified in the DTF. Generally, the user
issues a CLOSE in this routine to initiate
rewind procedures for the tape (as
specified by the DTF REWIND parameter), and
deactivates the file. If CLOSE is issued
for any tape input file before the
end-of-data is reached, the rewind option
is executed and the file is deactivated
without any subsequent label checking.

When reading backwards (READ=BACK) a
labeled tape must be positioned just past
the tapemark following the label set. An
unlabeled file must be positioned just past
the tapemark after the data set. Although
ASCII unlabeled tapes contain no leading
tapemark, a read backwards operation can be
performed due to special error recovery
procedures.

Label checking of both standard and
nonstandard labels is similar. That is,
IOCS still processes standard labels, and
the user's routine (if specified) still
processes user or nonstandard labels. The
only difference is that the volume label is
not read immediately for standard labels,
the trailer labels are processed in reverse
order (relative to writing), and header
labels are processed at EOF time, also in
reverse order. If physical IOCS macros are
used to read records backwards, labels
cannot be checked (DTFPH must not be
specified).
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FEQV Macro).

Because backward reading is confined to
one volume, an end-of-file condition always
exists when the file header label is
encountered. At end-of-file for standard
labels, IOCS checks only the block count
(which was stored from the trailer label)
and then branches to the user"s EOFALDR
routine. At EOF for nonstandard labels,
IOoCs branches to the user's LABADDR where
the header label may be checked. To check
labels, the user must evoke physical IOCS
macro instructions to read the label(s).
For example, OPEN, CLOSE, DUMP, PDUMP,
CANCEL, and CHKPT cannot be issued. Also,
when processing multivolume files, the
user's label routine must save and restore
register 15 if any logical IOCS macros
other than LBRET are used. When user
standard labels are checked, the checking
follows that for standard labels.

wWhen logical IOCS senses a tapemark on a
tape input file, either an end-of-file or
end-of-volume condition exists. This
condition is determined by IOCS or by the
user, depending on the type of labels (if
any) used for the file, and the aprropriate
functions are performed.

IOCS can determine an end-of-volume
condition only when trailer labels have
been checked (see Checking Standard Labels
or Checking Nonstandard Lakels). If labels
are not processed, the user's EQFALDR
routine must process the condition (see
When I0CS does detect the EOV
condition, it switches to an alternate unit
as designated in a job control ASSGN
statement. If an alternate drive is not
specified, a message to mount a new volume
is issued. At this time, the operator may
also cancel the job. When the operator
mounts the volume, processing resumes. If
the input file is processed by physical
IOCs (DTFPB), the user must issue an OPEN
macro for the new volume. Then, IOCS
checks the header lakel(s) and processing
continues.

In some cases, the user may desire to
force an end-of-volume condition at a point
other than at the normal tapemark. He may
want to discontinue reading the xrecords on
the present volume and continue reading
records on the next volume. This may be
necessary because of some major change in
record category or in processing
requirements. An FEOV (forced
end-of-volume) is available to the
programmer for cases such as this. See

FEOV Macro.



Checking Standard Labels on Tape (INPUT)

When standard labels are to be checked
(DTFMT or DTFSR FILABL=STD or DTFPH
TYPFLE=INPUT), the user must supply the
TLBL statement for standard label
information. Also, when processing
standard labels, a LBLTYP statement may be
required to define storage for tape label
files (see the System Control and Service
publication).

When standard labeled files positioned
at load point are opened, IOCS requires
that the first record be a volume (VOL1)
label. The next label could be any HDR1
label preceding the file. IOCS locates the
correct file header (HDR1) label by
checking the file sequence number.

After checking the standard label (if
user standard labels UHL1-UHL8 or UTL1-UTLS8
for EBCDIC files, UHLa or UTLa for ASCII
files), IOCS enters the LABADDR routine
(see Tape Input Files) and enters an
alphabetic O, V, or F in the low-order byte
of register 0.

O indicates header 1labels.
V indicates end-of-volume’ labels.
F indicates end-of-file labels.

The user's routine can test this character
to determine what labels should be checked.
IOCS also loads the address of an 80-byte
IOCS label area in register 1 (register 1
must remain positive).

After each label is checked, a LBRET 2
macro can be issued for IOCS to read the
next label. However, if a tapemark is read
instead, label checking is terminated. 1If
the user wishes to end label checking
before all labels are read, he can issue a
LBRET 1 macro. After all trailer labels
are checked, IOCS initiates EQV or EOF
procedures (see Tape Input Files).

Checking Nonstandard Labels on Tape (INPUT)

Any tape labels not conforming to the
standard label specifications are
considered nonstandard. It is the user’'s
responsibility to check such labels. The
MTC job control command can be issued to
skip the necessary number of tapemarks or
records to position the file. On input,
nonstandard labels may or may not be
followed by a tapemark. This choice,
combined with the user's requirements to
check the labels, results in the following
possible conditions that can be
encountered:

1. One or more lakels, followed by a
tapemark, are to be checked.

2. One or more lakels, not followed by a
tapemark, are to be checked.

3. One or more lakels, followed by a
tapemark, are not to be checked.

4. One or more lakels, not followed by a
tapemark, are not to be checked.

For conditions 1 and 2, the DTFMT or
DTFSR operands FILABL=NSTD and LABALLR=name
must be specified in the file definition.
For condition 3, the operand FILABL=NSTD
must be specified. If LABADDR is omitted,
I0Cs skips all labels, bypasses the
tapemark, and positions the tape at the
first data record to be read. For
condition 4, the entries FILAPL=NSTD and
LABADDR=namre must be specified. 1In this
case, IOCS cannot distinguish labels from
data records because there is no tapemark
to indicate the end of the lakels.
Therefore, the user must read all labels
(even though checking is not desired) to
position the tape at the first data record.

Each time IOCS opens a file or reads a
tapemark it supplies the hexadecimal
representation (in the two low-order bytes
of register 1) of the symbolic unit
currently in use. See the CCER _Format,
bytes 6 and 7, for these values. IOCS also
loads an alphabetic O in the low-order byte
of register 0 when the file is opened.

When the user's routine gains control,
the tape is not moved by OPEN. Physical
IOCS macros must be used to transfer labels
from tape to main storage. Therefore, the
user must establish a command control block
(CCB) and a channel command word(s) (CCW).
The macro EXCP is used to initiate the
transfer. After all lakels are checked,
the user returns control to OPEN by use of
the LBRET 2 macro.

when IOCS reads a tapemark, it checks to
determine if a user's LABALDR routine was
supplied. If a LABADDR routine was
supplied, IOCS exits to the routine.
Otherwise, IOCS skips the labels and
branches to the EOFADDR routine. In the
LABADDR routine, physical I0CS macro
instructions must be used to read the
user's label(s). Furthermore, he must
determine the EOF and/or ECV condition and
indicate which to IOCS by loading either EF
(end-of-file) or EV (end-of-volume) in the
two low-order bytes of register 0. When
this information is passed to IOCS, it
initiates the end-of-file or end-of-volume
procedures (see Tape Input Files).
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Unlabeled Input Files on Tape (INggg)

The first record for unlabeled tapes
(FILABL=NO) may or may not contain a
tapemark. Unlabeled tapes with ASCII
contain no leading tapemark. If a tapemark
is present, the next record is considered
to be the first data record. If there is
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no tapemark, IOCS reads the first record,
determines that it is not a tapemark, and
backspaces to the beginning of that record.
The file can be properly positioned by use
of the job control MTC command. When the
tapemark following the last data record is
read, I0OCS branches to the end-of-file
address.



This section consists of the sequential
declarative macros for particular I/0
devices followed by the imperative macro
instructions.

After input and output files are defined
by the file definition or declarative
macros, the imperative macro instructicns
are issued to operate on those files.
Normal operation consists of initializing
the declarative macro by the OPEN(R) macro.
This initialization begins the label
processing function (see Label Processing).
After the file is properly initialized, the
records for the file are made available for
processing. When processing for a file is
completed, the file should be deactivated
by the CLOSE(R) macro. Figure 7 shows the
key to finding the proper macro
instructions for a particular I/0 file,
which is defined by a declarative macro
(DTF) and processed accordingly by the
imperative macros.

Declarative Macro Instructions

There are two types of declarative nacros:
DTFs and module-generation mracrcs. Each
type of processing is divided by tyse of
file, card, magnetic tape, etc. Th: DTF
used with the file is discussed first, and
then (where applicable) the module
generation macro.

user need not specify names for h s
modules. In these cases, the user can skip
the discussion on module-naming conventions
following each module-generation macro
instruction.

Ten DTFs can be used for sequential
processing. The DTFCD, DTFCN, DTFDI,
DTFMR, DTFMT, DTFOR, DTFPR, DTFPT, and
DTFSD macros are subsets of the inclusive
declarative macro, DTFSR. DTFSR is
included for Basic Programring Support and
Basic Operating System users. Program
assembly and execution time is
substantially improved by specifying the
subsets instead of DTFSR.

Sequential Access Method (SAM)

CARD FILE (DTFCD)

Enter the symbolic name of the file
(filename) in the name field and DTFCD in
the operation field. The detail entries
follcw the DTFCD header card in any order.
Figure 8 lists the keyword operands
contained in the operand field.

\
|BLKSIZE={n|80} |
L J

Enter the length of the 1/0 area (IOAREA1l).
If the record format is variable or
undefined, enter the length of the largest
record. If this operand is omitted, the
length is assumed to be 80.

r—- -_—

| CONTROL=YES |
L

This operand is specified if a CNTRL macro
is to be issued for a file. 1If this
cperand is specified, CTLCHR must be
omitted. The CNTRL macro cannot be used on
an input file with two I/O areas (IOAREA2=
is specified).

- e s ot e ]

This operand applies to card output on the
IBM 2540 and 2520. It SpecifTies the
cperation to be performed if an error is
detected.

If a punching error occurs, it is
usually ignored and operation continues.
The error card is stacked in pocket P1
(punch) and correct cards are stacked in
the pocket selected by the user. If the
CRDERR=RETRY operand is included and an
error condition occurs, IOCS also notifies
the operator and then enters the wait
state. The operator can either terminate
the job, ignore the error, or instruct IOCS
to repunch the card. From this
specification, IOCS generates a retry
routine and a save area for the catd punch
recoxd.
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DTFCD X X
DTFCN X
DTFDI 1 X X X X X X
DTFMR X X
DTFMT X
DTIFOR X .
DTFPR X
DIFPT ) X X
DTFSD X X X
DTFSR2 X X X X X X e
IMPERATIVE
MACRO INSTRUCTIONS
Initialization
OPEN(R) X4 X« X« X» Xu X4 X X4 X4 X2 X7 X*
LBRET3 : X X X X
Processing .
CHECK X Xe Xo xe X
CHNG3 X®
CNTRL x X15 Ax‘lﬂ X‘B x“! X‘S x!s X'ls
DISEN X X
DSPLY X1
ERET X6 X1e Xie X1
GET X X1° X X13 X X X X X X
LITE X 14 X1e
NOTE j X e Xe Xe
POINTR Xe Xe Xe
POINTS Xe Xe X6
POINTW L Xe s
PRTOV x18 X X
PUT X X X X12 X3 Xs Xs X X
RDLNE X1o
READ X1 X Xe Xe Xe X
RELSE X7 X7 X7
RESCN X1
TRUNC X® X® X®
WAITF X1 X X
WRITE BERSEES X*
Completion FEOV X
FEQVD X X_ X
LBRET? X X X X
CLOSE(R) X X X« X X« Xs X4 Xe X X3 X17 X
Notes: Use only with system logical units.

L S I - B T TR

10
11
12
13

14
1
186
17
i

R ded for compatibility use only,

Applies only if LABADDR is specified.

Always required for this file.

PUT rewrites an input DASD record if UPDATE is specified. GET ond PUT cannot be used with workfiles.

Work files for DASD and magnetic tape only.

Applies only to blocked input records.

Applies only to blocked output records.

Applies only when2 selector channels and one or more 2= channel simultaneous = read - while - write tape - controlled units
are installed.

Journal tape processing only.

1287/1288 document processing only.

PUT punches an input card with odditionol information if TYPEFLE =CMBND is specified.

In the 2540, GET normally reads cards in the read feed. If TYPEFLE=CMBND is specified, GET reads cards at the
punch - feed ~ read station.

For the 1419 or 1275 with the Pocket Light Feature.

This macro cannot be used with DTFDI.

Applies only if ERREXT is specified.

Required if two 1/O areos.

Valid for 2671 only.

Figure 7. Sequential Input/Output Macro Instructions
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r 1 r - -—
| CTLCHR={ASA|YES} | |DEVICE={1442]2501|2520] 2540} |
L J L — — ———— ——d
This operand is ‘required if first-character This operand specifies the I/0 device
control is to be used on an output file. associated with a logical file.' The

ASA denotes the American National Standards acceptable entries are 1442, 2501, 2520, or

Institute, Inc. character set. YES denotes
the EBCDIC character set. Appendix B
contains a complete list of codes. This
entry does not apply to combined files. If
this operand is specified, CONTROL must be
omitted.

r 1
| DEVADDR={ SYSIPT|SYSPCH| SYSRDR|S¥Snnn} |
L 3

This operand specifies the symbolic unit to
be associated with a file. The syrmbolic
unit represents an actual 1I/0 device
address and is used in the job control
ASSGN statement to assign the actual I/0
device address to the file.

2540, If this operand is omitted, 2540 is
assured.

It |

i
| EOFADDR=name |
L d

This entry must be included for input and
combined files and specifies the symbolic
name of the user's end-of-file routine.
I0CS automatically branches to this routine
cn an end-of-file condition. 1In his
routine, the programmer can perform any
cperations required for the end of the
file, and he generally issues the CLOSE
instruction for the file.

I0CS detects end-of-file conditions in
the card reader by recognizing /# punched
in card columns 1 and 2. If cards are
allowed to run out without a /* trailer
card (and a /7§ card if end-of-jok) an error
condition results.
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r
| IOAREAl=name |
L J

IRDONLY YES |
e i e = e —— J

This operand specifies the symbolic name of
the input or output area used by this file.
An address expression, name, is defined.

If issued for a combined file, this
operand specifies the input area. If
IOAREA2 is not specified, the area
specified in this operand is used for both
input and output.

r
| IOAREA2=name

S e T T, - 4

=== 1

This operand specifies a second 1I/0 area.
An address expression is defined. If the
file is a combined file and the operand is
specified, the designated area is an output
area.

=== - - |

T
| IOREG= (1) I
L 4

If work areas are not used but two input or
output areas are, this operand specifies
the register (2-12) in which IOCS puts the
address of the logical record. For output
files, IOCS puts the address where the user
can build a record. This operand may not
be used for combined files.

This operand is specified if the DTF is
used with a read only module. Each time a
read only module is entered, register 13
must contain the address of a 72-byte
doubleword aligned save area. Each DTF
should have its own uniquely defined save
area. Fach time an imperative macro
(except OPEN(R), LBRET, SETL, or SETFL) is
issued using a particular DTF, register 13
must contain the adiress of the save area
associated with that DTF. The fact that
the save areas are unique or different for
each task makes the module reentrant (that
is, capaktle of ‘being used concurrently by
several tasks). For more information see
Shared Modules and Files.

If an BERROPT or WLRERR routine issues
1/0 macro instructions using the same read
¢nly module that caused control to pass to
either error routine, the probler program
rust provide another save area. One save
area is used for the normal 1/0 operations,
and the second for 1/0 operations in the
ERROPT or WLRERR routine. Before returning
to the module that entered the ERROPT
routine, register 13 must contain the save
area address originally specified for that
DTF. If this operand is omitted, the
rmodule generated is not reenterakle, and no
save area is reguired.

== - 1

¥
| MODNAME=name [
L

This operand may be used to specify the
name of the logic module that will be used
with the DTF table to process the file. If
the logic module is assembled with the
program, the MODNAME in the DTF macro
instruction must specify the same name as
the CDMOD macro instruction. If this
operand is Jdmitted, standard names are
generated for calling the logic module. If
two DTF macro instructions call for
different functions that can be handled.by
a single module, only one module is called.

r
| OUBLKSZ=n
L

Lo e 4

This orerand specifies the record format of
the file. 1If the record format is FIXUNB,
this entry may be omitted. If
TYPEFLE=CMBND, this operand must be FIXUNB.

|RECSIZE—(I) |

. -

For undefined records, this operand
specifies the register (2-12) that contains
the length of the output record. The user
must load the length of each record into
the specified register before he issues the
PUT instruction for the record.

This operand is used in conjunction with
IOAREA2 for only a combined file. Enter
the maximum number n of characters to be
transferred at one time. 1If this entry is
not included and IOAREA2 is specified, the
same length as defined by BLKSIZE is
assumed.
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- ————————————

r
| SEPASMB=YES ol
L

This operand must be specified if the DIF
assembled separately. It causes a CATALR
card with filename to ke punched ahead of
the object deck and defines the filename as
an entry point in this assembly.



(S

U
| SSELECT=n
L

This operand specifies the valid
stacker-select character for a file. If
this entry is not specified, cards are
selected into NR (normal read) or NP
(normal punch) pockets. This entry is not
applicable to a combined file. See the

——————

Note: When this operand is used with a
device other than an IBM 1442, the
program ignores CONTROL=YES with input

files.

r
| TYPEFLE={INPUT | OUTPUT |CMBND} |
L

This operand specifies if a file is input,
output, or combined. A combined file can
be specified for an IBM 1442 or 2520 or for
a 2540 with the Punch-Feed-Read feature.
TYPEFLE=CMBND is applicable if both GETs
and PUTs are issued to the same card file.
If TYPEFLE=CMBND is specified, the system
logical units SYSIPT, SYSPCH, or SYSRDR
must not be specified in the DEVADDR
operand.

1 4
| WORKA=YES
L

o e o

If I/0 records are processed in work areas
instead of the I/0 area, YES is sgpecified
for this entry. The programmer must set up
the work area in main storage. The address
expression of the work area, or a general
purpose register must be specified in each
GET and PUT macro. )

CARD MODULE_ (CDMOD)

Listed here are the user-suprlied cperands
for CDMOD. The first card contains CDMOD
in the operation field and may contain a
module name in the name field.

r
| CONTROL=YES
L

S

If CONTROL is specified, the CTLCTHR
cperand must not be specified. Also, this
operand cannot be specified if IOAREA2 is
used for an input file.

¥
| CRDERR=RETRY
L

b ol

Include this operand if error retry
routines for the 2540 and 2520
runch-equigrment check are included in the
module. Whenever this operand is
specified, any DTF used with the module
rust alsc specify the CRDERR operand.
operand does not apply to an input or a
combined file.

This

- 1

T
| CTLCHR={ASA| YES}
L

Include this operand if first character
stacker select control is used. Either YES
or ASA may be specified. Whenever this is
included, any DI'F to be used with the
module must also specify the CTLCHR operand
with the appropriate YES or ASA parameter.
If CTLCHR is included, CONTROL may not be
specified. This operand does not apply to
a combined file or to an input file.

; —
|DEVICE=1{2540] 1442|2520 2501} |
|DE s

-4

Include this operand to specify the I/0
device used by the module. BAny DTF
asscoicated with the module must have the
same operand.

r 1
| IOAREA2=YES [
L 3

Include this operand if a second I/0 area
is used. Any DTF used with the module must
also include the IOAREA2 operand. This
operand is not required for combined files.

Include this operand if the CNTRL macro
instruction is used with the module and its
associated DTFs. Thre module also processes
files in which the CNTRL macro is not used.
For additional information about CNTRL, see
2540 card Read Punch Codes in the section

-—

1
| RDONLY=YES |
L ——d

This operand generates a read only module.
RDONLY=YES must be specified in the DTF.
For additional programming regquirements
concerning this operand, see the DTF RDONLY
operand.
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Specifies the record format: fixed-length,
variable-length, or undefined. Any DTF
used with the module must include the
appropriate rarameter in the RECFORM
operand. For INPUT and COMBND files, only
FIXUNB should be specified.

| SEPASMB=YES I
e e e e ——— e e e e o e e o 4

Include this operand if the logic module is
assembled separately. A CATALR card with
the module name (standard or user) is
punched ahead of the object deck.

This operand generates a module for either
input, output, or combined file. Any DTF
used with the module must include the
appropriate parameter in the TYPEFLE
operand.

_____________ ———— 1

This operand must be included if records
are to be processed in work areas instead
of I/0 areas. Any DTF used with the module
must include the appropriate parameter in
the WORKA operand.

Recommended Module Name for CDMOD

Each name begins with a 3-character prefix
(IJC) and consists of a 5-character field
corresponding to the options permitted in
the generation of the module.

CDMOD name = IJCabcde
a = F RECFORM=FIXUNB (always for INPUT and
CMBND files)
= V RECFORM=VARUNB
= U RECFORM=UNDEF
b CTLCHR=ASA (not specified if CMBND)

CTLCHR=YES
CONTROL=YES
CTLCHR or CONTROL not specified

NO KD

40 DOS Supervisor and I/0O Macros

RDONLY=YES and TYPEFLE=CMBND
TYPEFLE=CMBND
RDONLY=YES and TYPEFLE=INPUT
TYPEFLE=INPUT
RDONLY=YES and T'YPEFLE=0OUTPUT
TYPEFLE=00UTPUT

L T TR { O 1 1}

CZHIOw

WORKA and IOAREA2 not specified
WORKA=YES

IOAREA2=YES

WORKA and IOAREA2

WORKA=YES not specified (CMBND file
only)

mnnowon
N H TN

DEVICE=2540
DEVICE=1442
DEVICE=2520
DEVICE=2501
DEVICE=2540 and CRDERR
DEVICE=2520 and CRDERR

W nonn
uEwhrPo

Subset/Superset CDMOD Names

The following chart shows the sulksetting
and supersetting allowed for CDMOD names.
All but one of the parameters are exclusive
(that is, do not allow supersetting). A
module name specifying C (CONTROL) in the b
location is a superset of a module name
specifying 2 (no control or CTLCHR). A
module with the name IJCFCIWO is a superset
cf a module with the name IJCFZIWO0. See
Subset/Superset Module Names.

cCZHITOW %

|+ Subsetting/supersetting permitted.
| *#* No subsetting/supersetting permitted.

———

CONSOLE_FILE_ (DIFCN)

DTFCN defines an input or output file that
is processed on an IBM 1052
Printer-Keyboard, or a 3210 or 3215 Console
Printer-Keyboard. DTFCN provides GET/APUT
logic for the printer-keyboard file. The
symbolic name of the file is entered in the

name field, and DTFCN
operation field. The
any order, follow the
with keyword operands
Figure 9 contains the

is entered in the
detail entries, in
DTFCN header entry
in the operand field.
DTFCN entries.
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rroGRAM PUNCHING Saapnic PAGE ©OF
PROGRAMMER l DATE (NSTRUCTIONS PUNCH TARD ELECTRO NUNSER
Statement -
J- - s 0 T L, 2 el o 35 @ & 0 5 T ¢ nl-[n e )
ioqid 12 x x[x x| x| T TOTT|F]CIN] | aroe ot printar- keyboard it iNe. xxsoG requirest | T 11 153 111 I T T TT T | X R’
pieiviajplblrl=slvis|x|x|x]. Symbollc unkt for the printee - keybosed used for this logicel file. ‘ X
| [OIAIRIE|A|T = |x|x|x|x|x|x|x{x]|, N":;"Toi"'l"l‘Llil I ]I] ‘ X
Seec | I T T T T T T BIC|K|S [t |2 €= [nindn], mmofm‘l)o-i.llub‘vn‘-'u :rnlu«msrmlnlnsa If omitted, 80 is seumed. I T o
t t —+ H————t——+ . -
MODINIAM|E|=|x|x[xx|x|x!x Lro::::'wd‘tm‘m:mforthnDTF If omitted, 10CS generates a standard name. ** | ( X
i | RIE,C FIORIM\=x |x|x|x xx (ﬂxuns«uunsﬂnmm leuuak-uma | | X
1 RECS[1[ZE=(n[n]], Rmmmnnscsom-unosrt 1] ! T %
H I 3 T T 1T T Tt T T T
! i TY P}E FILIE|= xix x|x!x|x | (INP.UT’orIOt‘JTI"uT) Ilfomltlnd' INPl‘JT‘qu—:m.ld. INPUT processes both input and output I‘ J X
: “ - h e
IREREBERE loRK[a[-IvIE]s] | | cerorrurmetmwen e | [ [ [T U] TT[T] T 1] !
L j
* Header and each detsil card, sxcept the last one in each mt, must have a continustion punch in column 72, Also, 1 General registers 2 - 12, written in paranthesss; for example 112).
oach detail card, except the last one, must contain 3 comma Immedistely after the operand. Specs is aliowed for the “* The logic module is generated as psrt of the DTF.
mwwmm If a smailer operand is used, the comme should be moved over accordingly. In the
last detail card of & set, the comma position must be blank.
Figure 9. DTFCN Macro
If a mistake is made when entering r 1
information on the printer-keyboard, | IOAREAl=name |
simultaneously press the ALTERNATE CODE and L J

the CANCEL keys. This issues a new read
command, and you can retype the data from
the beginning.

r
| BLKSIZE=n
L

b e

The number n designates the length of the
I1/0 area. For the undefined record format,
BLKSIZE must be as large as the largest
record to be processed. The input/output
records must not exceed 256 characters.

If the console buffering option is
specified at system generation time and the
printer-keyboard is assigned to SYSLOG,
physical IOCS can increase throughput on
each actual output record not exceeding 80
characters. This increase in throughput
results from starting the output I/0
command and returning to the problem
program before output completion.
Regardless of whether output records are
buffered (queued on an I/0 completion
basis) or not, they are always printed in a
first-in-first-out (FIFO) order.

This operand specifies the symbolic name cof
the I/0 area used by the file. The I/0
area is not cleared before or after a
message is printed, or when a message is
canceled and reentered on the conscle.

r
| MODNAME=name
L

b e

This operand can specify the name of the
logic module generated by this DTFCN macro.

If this entry is omitted, standard
module names are generated for the logic
module.

A module name must be given when two
phases (each containing a DTFCN macro) are
linkage edited into the same program.
Under such conditions, omissicn of this
operand results in unresolved address
constants.

U
| DEVADDR={SYSLOG| SYSnnn}
L

- e o

b v

r
| RECFORM={FIXUNB | UNDEF}
L

This operand specifies the symbolic unit
associated with the logical file. 1In a
multiprogramming environment,
DEVADDR=SYSLOG must be specified to obtain
Background (BG), Foreground 1 (Fl), or
Foreground 2 (F2), prefixes for message
identification.

This operand specifies the record format of
the file. FIXUNB is assumed.
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r
| RECSIZE=(r) |
L

For undefined records, this operand is
required for output files and is optional
for input files. It specifies a general
register (2-12) that contains the length of
the record. On output, the user must load
the length of each record into the
designated register before he issues a PUT
macro. If specified for input files, IOCS
provides the length of the record
transferred to main storage.

r
| TYPEFLE={INPUT| OUTPUT}
L

b e ool

If INPUT is specified, coding is generated
for both input and output files. If OUTPUT
is specified, coding is provided for output
file only.

r
| WORKA=YES
L

e s e

This operand indicates ‘that a work area is
used with the file. For a GET or PUT macro
IOCS moves the record to or from the work
area.

DEVICE INDEPENDENT FILE (DTFDI)

The DTFDI macro is device independent for
system logical units. For any number of
DTFDI macros, if they are assembled within
one program and all of them have the same
RDONLY condition, only one logic module
(DIMOD) is required. Therefore, DTFDI
processing requires fewer parameters and
less main storage than multiple LIOCS
macros. Also, it allows the programmer to
change device assignments without
reassembling the logic module.

The restrictions on DTFDI processing
are:

e Only fixed unblocked records are
supported.

* Only forward reading is allowed.

* Rewind options are not provided.
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e Combined file processing is not
supported for reader-punches.

e The CNTRL and PRTOV macros cannot be
used with this macro.

e Reading, writing, or checking of
standard or user-standard labels for
tapes/disk is not supported

Coae

e If ASA control character code is used
in a multitasking environment and more
than one DTF is using the same module
with RDONLY=YES, overprinting may

Vo Toloit b
VoL uL e

e If DTFDI is used with DASD, FOPT SYSFIL
must be specified at system generation
time.

The symbolic name of the file should be
entered in the name field and DTFDI in the
operation field. The entries for the DTFDI
macro are discussed here and summarized in
Figure 10.

r 1
| DEVADDR={SYSIPT|SYSLST|SYSPCH|SYSRDR} |
J

[§

This operand must specify the symbclic unit
associated with this system logical file.
Only these system names may be specified.

r 1
| EOFADDR=name |
L ¥ |

This operand must specify the symbolic name
of the user's end-of-file routine. It is
reqguired only if SYSIPT or SYSRDR is
specified.

IOCS branches to this routine when it
detects an end-of-file condition. In this
routine, the programmer can perform any
operations necessary for the end-of-file
condition, although the CLCSE(R) macro
instruction is generally issued.

I0oCS detects the end-of-file ccndition
by recognizing a /* in positions 1 and 2 of
the record for cards, a tapemark fcr tape
and a filemark for disk. If the records
are allowed to run out without a /* (and a
/&, if end-of-job) an error condition
results.
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Figure 10. DTFDI Macro

r
|ERROPT={IGNORE| SKIP| name} |
L

————

This operand does not apply to output
files. For output files, the job is
automatically terminated after IOCS has
attempted to retry writing the reccrd.
does, however, apply to wrong-length
records if WLRERR is omitted. 1If both
ERROPT and WLRERR are omitted and
wrong-length records occur, IOCS ignores
the error.

it

ERROPT specifies the function performed
for an error block. If an error is
detected when reading a magnetic tape or a
disk pack, IOCCS attempts to recover from
the error. If the error is not corrected,
the job is terminated unless this cperand
is included to specify other procedures to
be taken. The functions of these three
specifications are:

IGNORE: The error condition is ignored and
the address of the error record is made
available to the user for processing (see
CceB) .

1General register 2-12, written jn parenthesss: for exsmple: (12).

SKIP: The error block is not made
available for processing. The next record

is read and processing continues.

name: IOCS branches to the user's routine,
where the user may perform whatever
functions he desires or note the error
condition. The address of the error record
is supplied in register 1. The contents of
the IOREG register may vary and should not
ke used for error records. Also, the
Frogrammer must not issue any GET
instructions in his error routine. If he
uses any other IOCS macros, he must save
the contents of register 14. If RDONLY=YES
is specified, he must also save the
contents of register 13. At the end of his
error routine, he must return to IOCS by
branching to the address in register 14.
When control returns to the problem
program, the next record is made available
to the user for processing.
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This operand must specify the symbclic name
of the input or output area used with the
file. The input and/or output routines
transfer records to or from this area.

If the DTFDI macro is used to define a
printer file, or a card file tc be
processed on an IBM 2540 Card Read Punch,
the first byte of the rain-storage output
area must contain a control character.

Two input or outrut areas can ke allotted
for a file to permit overlapped GET or PUT
processing. If this operand is included,
it specifies the symbolic name cf the
second I/0 area.

When two 1/0 areas are used, this cperand
specifies the general purpose register
(2-12) that points to the address cf the
next record. For input files, it points to
the logical record available fcr
processing. For output files, it points to
the address of the area where the user can
build a record. If omitted, and two I/0O
areas are used, register 2 is assumed.

This operand may be used to specify the
name of the logic module used with the DTF
table to process the file. If the logic
module (DIMOL) is assembled with the
program, the MODNAME parameter in this DTF
must specify the same name as the DIMOD
macro instruction.

If this entry is omitted, standard names
are generated for calling the logic module.
If two different DTF macro instructions
call for different functions that can be
handled by a single module, only one
standard-named module is called.
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This operand is specified if the DTF is to
be used with a read only module. Each time
a read only module is entered, register 13
must contain the address of a 72-byte
doubleword aligned save area. Each DTF
should have its own uniquely defined save
area and each time an imperative macro
{except OPEN(R), LBRET, SETL, or SETFL) is
issued using a particular DTF, register 13
must ccntain the address of the save area
associated with that DTF. The fact that
the saveareas are unique for each task
makes the module reentrant (that is,
carakle cof being used concurrently by
several tasks). For more information see
Shared Modules and Files.

If an ERROPT or, WLRERR routine issues
1/0 macro instructions using the same read
only module that caused control to pass to
either error routine, the problem program
nust provide another save area. One save
area is used for the initial I/0
crerations, and the second for I/0
operations in the ERROPT or WLRERR routine.
Pefore returning to the module that entered
the ERROPT routine, register 13 must be set
to the save area address originally
specified for that DTF. If the operand is
cmitted, the module generated is not
reenterable and no save area need be
estaklished.

This operand specifies the length of the
reccrd. Fcr input files (SYSIPT and
SYSRDR), the maximum allowable record size
is 80 Lytes. For output files, RECSIZE
must include one byte for control
characters. The maximum length
specification is 121 for SYSLST and 81 for
SYSPCH.

For printers and punches, DIMOD assumes
a Systems/360 control character if the
character is not a valid ASA character.
The program checks ASA control characters
kefore System/360 control characters.
Therefqre, if it is a valid ASA control
character (even though it may also be a
System/360 control character), it is used
as an ASA control character. Otherwise, it
is used as a System/360 control character.

Ccntrol character codes are listed in

e 2520 stacker selection codes must be
used for the 1442,



e 2540 stacker selection 3 must not be
used if device independence is to be
maintained.

If this operand is omitted, the
following assumptions are made:

80 bytes for SYSIPT and SYSRDR.
81 bytes for SYSPCH.
121 bytes for SYSLST.

The use of assumed values for the
RECSIZE operand assures device
independence. For disk files, the assumed
values are required to assure device
independence.

r L)
| SEPASMB=YES |
L i

This operand must be included if the DTF is
assembled separately from the problem
program. It causes the object deck to be
preceded by a CATALR filename card.

b e

r
| WLRERR=name
L.

This entry applies to input files only. It

pecifies the symbolic name of a user's
-routine to which IOCS branches if a
wrong-length record is read on a tape or
disk device.

Because only fixed-length records are
allowed, a wrong-length record error
condition results when the length of the
record read is not equal to the RECSIZE
parameter. If the record is less than the
RECSIZE parameter, the first two bytes of
the CCB (first 16 bytes of the DTF) contain
the number of bytes left to be read
(residual count). If the record to be read
is larger than the RECSIZE parameter, the
residual count is set to zero and there is
no way to compute its size. The number of
bytes transferred is equal to the RECSIZE
parameter and the remainder of the record
is truncated.

The address of the record is supplied in
register 1. In his routine, the user can
perform any operation except issuing
another GET for this file. Also if he uses
any other IOCS macros in his routine, he
must save the contents of register 14. If
RDONLY=YES, he must also save the contents
of register 13 as well.

At the end of the routine, the user must
eturn to IOCS by branching to the address
A register 14. When control returns to

the problem program, the next record is
made available.

If this operand is omitted, but a
wrong-length record is detected by IOCS,
the action depends on whether the ERROPT
operand is included.

e If the ERROPT operand is included, the
wrong-length error record is treated as
an error record and handled according
to the ERROPT parameter.

e If the ERROPT operand is omitted, IOCS
ignores wrong-length errors and the
record is made available to the user.
If, in addition to a wrong-length
record error, an unrecoverable parity
error occurs, the job is terminated.

DEVICE INDEPENDENT MODULE (DIMOD)

Listed here are the user-supplied operands
for DIMOD. The header card contains DIMOL
in the operation field and may contain a
module name in the name field. If the name
field is omitted, a system name is
generated in a manner consistent with the
reconmmended module name conventions.

3
| IOAREA2=YES
L

b s e

Include this operand if a seccnd I/0 area
is needed. A module with this operand can
process DTFDIs with one or two I/0O areas.
If the operand is omitted or is invalid,
one I/0 area is assumed.

b —

r
| RDONLY=YES
[

This operand causes a read only module to
be generated. RDONLY=YES must be specified
in the DTF. For the programming
requirements of this operand, see the DTF
RDONLY operand.

b e e

r
| SEPASMB=YES
L

This operand must be included if the logic
module is assembled separately. This
causes a CATALR card with the module name
(standard or user) to be punched ahead of
the object deck.
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L} 1
| TYPEFLE={ INPUT | QOUTPUT} I
[ J

Include this operand to specify whether the
module is to process input or output files.
If OUTPUT is specified, the generated
module can process both input and output
files.

Recommended Module Name for DIMOD

Each name begins with.a 3-character prefix
(IJJ) followed by a 5-character field
corresponding to the options permitted in
the generation of the module.

DIMCOD name = IJJabcde

a = F always

b = C always
c = B TYPEFLE=OUTPUT (processes both input
and output)
= I TYPEFLE=INPUT
d = I IOAREA2=YES
= Z IOAREA2=YES is not specified
e = C RDONLY YES
= D RDONLY=YES is not specified

Subset/Superset DIMOD Names

The following diagram illustrates the
subsetting and supersetting allowed for
DIMOD names. All of the variable entries
allow subsetting. A module name specifying
B is a superset of the module specifying I;
for example, IJJFCBID is a superset of the
module IJJFCIID. See Subset/Superset
Module Names.

o+
N+
o0 »

r
|
|
| IJJFC
|
|

| + Subsetting/supersetting permitted.
|* No subsetting/supersetting permitted.
L

A e cn v a— —— — —— ol

If two or more modules with the same
entry points are included, message 21431 is
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given. This message can usually be
suppressed by including a superset module.

MAGNETIC READER FILE (DTFMR)

DTFMR defines an input file processed on an
IBM Magnetic Character Reader (1255, 1259,
1412, 1419) or Optical Reader/Sorter (1270,
1275).

Enter the symbolic name of the file in
the name field and DTFMR in the operation
field. The entries are discussed here and
illustrated in Figqure 11.

r
| DEVADDR=SYSnnn
L

b e ol

This operand specifies the syrbolic unit
(sYSnnn) associated with the primary
address for the file. The symbolic unit
represents an actual I/0 device address
used in the job control ASSGN statement tc
assign the actual I/0 device address to the
file.

r 1
| IOAREAl=name |
L 3

This operand specifies the symbolic name of
the document buffer area used by the file.

Figure 12 shows the format of the document

buffer area.

| TOREG=1{ (r) | (2)}
L

ha o el

This operand specifies the general-purpose
register that the input/output and user
routines use to indicate which individual
document buffer is available for
processing. IOCS puts the address of the
current document buffer in the specified
register each time a GET or READ is issued.
Any register parameter from 2 to 12 may be
specified, but 2 is assumed if this operand
is omitted.

The same register may be specified in
the IOREG entry for two or more files in
the same program, if desired. In this
case, the problem program may need to store
the address supplied by IOCS for each
record.



IBM IBM System/360 Assembler Coding Form o
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tont catall card GT & set, the comme poaition must be blenk,
*igure 11. DTFMR Macro
3 1 1
| ADDAREA=R | BUFFERS=1{n| 25} |
3 J ]
This operand must be included only if This operand is included to specify the
additional buffer work area is needed. The number of buffers in the document buffer

parameter n specifies the number of
additional bytes the user desires in each
buffer. The ADDAREA and RECSIZE
specifications (n) must total less than or
equal to 250. This area can be used as a
work area and/or output area and is reset
to binary zeros when the next GET or READ
for a file is executed.

ADDRESS=DUAL

bs e wud

-This operand must be included only if the
1419 or 1275 contains the Dual Address
Adapter. If single Address Adapter is
used, this operand must be omitted.

area. The nminimum number is 12, the
maximum is 254, and 25 is the assumed value
if this operand is omitted.

| 8
| ERROPT=name
H .

e e

This operand may be included only if the
CHECK macro instruction is used. The
parameter (name) specifies the name of the
routine that the CHECK macro branches to if
any error condition is posted in byte 0,
bits 2-4 (and bit 5, if no control address
is specified in the CHECK macro) of the
buffer status indicators. It is the user's
responsibility to exit from this routine
(see the CHECK Macro instruction).
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r 1 [} 1
| EXTADDR=name | | SORTMDE={QON|OFF} |
L d L A
This operand specifies the address of the This operand specifies the method of

user stacker selection routine to which sorting done on the 1412/1419. SORTMDE=ON

control is given when an external interrupt
is encountered while reading and sorting
the documents internally. The only case
when this operand may be omitted is when
SORTMDE=OFF is specified.

r
| MODNAME=name
3

R

This operand specifies the name of the
logic module MRMOD. If omitted, IOCS
generates the normal system module name. e

T h |
|RECSIZE={n|80} |
L J

This operand specifies the actual length of
the data portion of the buffer. The record
size specified must be the size of the
largest record processed. If this operand
is omitted, a record size (n) of 80 is
assumed. The ADDAREA and RECSIZE
specifications (n) must total less than or
equal to 250.

r
| SECADDR=SYSnnn
L

e .

This operand specifies the symbolic unit to
be associated with the secondary control
unit address if the 1419 or 1275 with the
Dual Address Adapter and LITE macro are
utilized. The operand should be omitted if
the pocket LITE macro is not being used.

.

r
| SEPASMB=YES
L

Include this operand only if the DTFMR is
assembled separately. This causes a CATALR
card with the filename to be punched ahead
of the object deck and defines the filename
as an ENTRY point in the assembly. If the
operand is omitted, the program assumes
that the DTF is being assembled with the
user program and no CATALR card is punched.
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indicates that the program sort mode is
being used. (For the 1259 or 1270, this is
the only mode that can be used.)
SORTMDE=0OFF indicates that sorting is under
control of the magnetic character reader.
If omitted, the program sort mode is
assumed.

Characteristics of Magnetic Character
(MICR) Processing and Optical Reader/Sorter

Processing

Logical IOCS allows the user to operate the
Magnetic Ink Character Recognition (MICR)
or Optical Reader/sSorter devices in either
a foreground or background area. The MICR
user is supplied with an extension to the
DOS supervisor which monitors, by means of
external interrupts, the reading of
documents into a user supplied I/0 area
(document buffer area). The user must
access all MICR documents through logical
I0CS. Logical IOCS gives the user the next
sequential document and automatically
engages and disengages the devices, as
necessary, to provide a continuous stream
of input. Detected error conditions and
information are passed to the user in each
document buffer.

The magnetic character readers and
optical reader/sorters are unique in that
documents must be read at a rate dictated
by the device rather than by the program.
To allow time for necessary processing
(including determination of pocket
selection), the device generates an
external interruption at the completion of
each read operation for each document. The
supervisor gives absolute priority to
external interrupt processing.

In a multiprograrming system with MICR
document processing, any partition
(background or foreground) can utilize MICR
devices. For programs with one MICR
device, the GET macro instruction is
provided. For multiple MICR processing,
READ, CHECK, and WAITF macro instructions
are provided to allow user processing to
continue as long as one file has documents
ready for processing.

Before the user can begin any type of
MICR processing, he must be aware of the
MICR document buffer format (see
Appendix E). Each document buffer must n
exceed 256 bytes, including the six-byte
buffer status indicators, any additional



user work area, and the maximum document
data area. The minimum number of document
buffers a user may specify is 12 and the
maximum number is 254.

Figure 12 is a storage map of the
document buffer area utilized in MICR
processing. Visualizing this makes the
concept of MICR processing easier to
understand. Before any data is read into a
document buffer, logical IOCS sets the
entire document buffer (including the
status indicators) to binary zeros. The
GET (READ if multiple MICR device
processing) macro instruction then engages
the device, and documents are automatically
read into the I/O area until the MICR
device is out of documents, or the I/0 area
is filled. The external interrupt routine
of the supervisor continually monitors the
reading in of data so that processing of
other document buffers is never disrupted.
Also, at the completion of each read for a
MICR document, the external interrupt
routine interrupts the user program to give
control to the user stacker selection
routine to determine pocket selection for
that document.

User Stacker Selection Routine for MICR

The user stacker selection routine resides
in the user problem-program area and gains
control of the system whenever a document
is ready to be stacker selected. This
routine determines which pocket to select
the document into and whether batch
numbering update is to be performed (1419
only). The entry point is specified in the
DTFMR operand EXTADDR=name. All registers
are saved upon exiting from, and restored
upon returning to, the problem program.
The use of the general registers in this
routine is as follows:

Register Comment

0-4, These registers are available
to the

6, user stacker selection routine
for

any purpose. Because the
program can be interrupted at
any time, the contents of
these registers is
unpredictable.

5 When the user stacker
selection routine is entered,
this register contains the
address of the user stacker
selection routine. Register 5
should be utilized as the base
register for the routine.

7 This register always contains
the address of the first byte
of the buffer for the document
being selected. Bytes 2 and 3
of this buffer (see
Arrendix E) indicate the read
status of the document.

Before entering the user stacker
selection routine, IOCS aids in stacker
selection by setting the entire document
buffer to binary zeros, reading the
document into the document data area, and
posting information in bytes 2 and 3. When
the user stacker selection routine has
determined which pocket to select the.
document into, the actual stacker selection
command code for this pocket must be placed
into byte 4 of the document buffer pointed
to by register 7. The final destination of
the document is indicated in byte 5 of the
buffer. This indication is the same as
byte 4 except in the case of a late stacker
select, an auto-selected document, a
program malfunction, or a device
malfunction. Any of these results in an
I/0 error. Reject code X'CF' is placed
into byte 5, indicating the document went
to the reject pocket.
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== Batch numbering updates
Error indicator for MICR device

= Pocket user selected

[— Pocket document selected into

)AL

== Byte 6= user's additional work area

e Beginning of document buffer area (address specified in IOAREAT)
m— Byte 0- 5 buffer status indicators (address specified in IOREG and in register 7 for the user stacker selection routine)

e Byte xxx=document data area

User's work area.

3|8

1F{5F | SF

80|00|00|00|AF|AF
80|80{00

Length is specified in ADDAREA =n.,

— Document records right -adjusted within .
——1 this area. Length is specified in RECSI ZE:{SO} 4

——
———

— R TR ..,
e e e ety

©)

i Maximum Length is 256 Bytes

Indicates the normal condition (no errors) when the document is being processed and the stacker selection is complete to

pocket A (1412).

@ Indicates the normal condition (no errors - all fields read) when the document is being processed and the stacker selection is
complete to pocket 5 and batch numbering update was performed (1419 model 1 or 31).

@ Number of buffers is limited only by the amount of main storage available (see BUFFERS = {;;} )e

Figure 12. MICR Document Buffer Area

The command codes to be used to select
pockets are:

Pocket Code
A X*'AP* (1270, except
Models 1 and 3, 1275,
1412 and 1419 only)
B X'BF* (1275, 1412 and 1419
only)
0 X'0F'
1 X*'1F’
2 X' 2F’
3 X'3F°
4 X'4F*
S X'SF
6 X'6F'( (except 1270
7 X'7FP', Models 1 and 3)
8 X'8F*
9 X*'9F".
Reject X*‘CF'

An invalid code placed in byte 4 puts the
document into the reject pocket and posts
bit 1 of byte 0 of the buffer. Byte 0, bit
2 of the next buffer is posted.
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TIMINGS FOR STACKER SELECTION:

Before returning to a 1419 external
interrupt routine via the EXIT MR macro
instruction (required method), the user can
request a batch numbering update. He can
do this only within his 1419 stacker
selection routine by turning ON byte 1, bit
0 in the current document buffer
(0I 1(7), x'80°").

For the 1419 (dual address), the user
cannot obtain batch numbering update on an
auto-selected document (byte 2, bit 6-0ON).
Such requests are ignored by the external
interrupt routine.

Because the
MICR readers continuously feed documents
while engaged, it is necessary to
reinstruct the readers within a certain
time limit after a read completion is
signaled by an external interrupt. This
period is generally called minimum stacker



selection time. This available time
depends on the reader model, the length of
documents being read, single or dual
address adapter (1419, 1275), and the
fields to be read on the 1419 or 1275 (dual
address) only. Refer to the MICR
publications listed in the Preface for a
more complete description of device
timings.

The minimum available stacker selection
time for the MICR reader for 6-inch
documents is:

Transit
Serial No. Routine
Read Read
Device Time Field Key Field Key
125571259 24 milli- - -—-
(with the seconds
use of
pocket 0)
125571259 40 milli- - -
(without seconds
the use
of pocket
0)
1270 24 milli- - -
seconds
1412 7.5 milli- - -
seconds
1819 9.5 milli- - -
(single - seconds
Address
Adapter)
1419 15 milli- ON ON or OFF
(Dual seconds
Address
Adapter)
21 milli- OFF ON
seconds
27 milli- OFF OFF
seconds
1275

(Refer to the IBM 1275 Optical
Reader/Sorter publication listed in the

Preface.)

Note: Stacker selection times shown for
the 1419 Dual Address Adapter are for the
1419 Models 1 and 31 only. Stacker
selection times for the 1419 Model 32 are
found in the IBM 1419 Model 32 Systems
Reference Library publication listed in the

Preface.

Failure to reinstruct the 1255, 1259,
1270, 1275, 1412, or 1419 (single address
adapter) within the allotted time causes
the document (s) processed after this time
to be auto-selected into the reject pocket
(late read condition). Failure to
reinstruct the 1419 or 1275 (dual address
adapter) within the allotted time causes
the document being processed to be
auto-selected into the reject pocket (late
stacker-select condition).

To determine the amount of time
available for the user stacker selection
routine, and to minimize document rejects,
the user should consider:

1. The minimum available stacker
selection time. This time depends on
the MICR device, the type of adapter
(1419), the length of the documents to
be read, and the fields to be read
(see the applicable MICR device
publication(s) listed in the IBM
Systen/360 and System/370

Bibliography).

2. The model(s) of system/360 to be used
(see the System/360 Mcdel
publication(s) listed in the IBM
System/360 and System/370
Bibliography). Also, refer tc Figure
13.

3. The maximum time required by the
superviscr external interrupt routine.
This time can be calculated as
follows:

If the device is a 1255, 1259, 1412,
or a 1419 (single address), add 0.1
(2030 Processor 1.5 mu), 0.13 (2030
Processor 2.0 mu), or 0.06 (2040
Processor) milliseconds for each MICR
reader.
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r L) T ]
{Number of |Batched Job Environment |Multiprogramming Environment |
| MICR Readers } T T $ T - 4
jon Processor [2030 | 2030 | 2040 12030 | 2030 12040 |
| | Processor |Processor |Processor jProcessor |Processor |Processorj
| (1.5 micro-| (2.0 micro- | | (1.5 micro-{(2.0 micro-| |
| | second) | second) | | second) | second) | |
L 4 1 4 i 1 1 }
L 3 L] R T 13 T T L} A
| 1 | 2.5 | 3.3 | 1.5 | 2.5 | 3.3 | 1.5 i
L 4 1 1 | L L 3
r T T T T T T 1
| 2 | 5.3 i 7.0 | 3.2 | 6.2 | 8.3 | 3.8 |
i 4 i 4 1 4 L }
1 T T T T L] T A |
| 3 | 7.2 | 9.6 | 4.4 | 8.1 | 10.8 | 4.9 |
L 4 i 1 4 1 iy J
v T L] N ] | 1} T 1
| 4 | 9.1 | 12.1 | 5.5 ] 10.0 | 13.4 | 6.0 |
[l 1 hy 1. 4 'y L 4 d
r v 1} T T L) T 1
| 5 ] 11.0 | 14.6 | 6.6 ] 11.9 | 15.9 | 7.2 |
[ 4 4 4 4 L L ]
r ¥ T L} T T T 1
| 6 | 12.9 | 17.2 | 7.8 | 13.8 | 18.4 | 8.3 l
=_ 1 4 L L L 4 _1
| Notes: |
| |
| 1. The timings shown are in milliseconds. ]
| |
| 2. These timings include the most time consuming cases. That |
I is, if all the MICR devices interrupt simultaneously, the |
| supervisor can successfully process them within the given |
| time. |
L J

Figure 13. Stacker Selection Times for IBM 2030 and 2040 Processors

4. Also, another timing consideration is
the concurrent operation interference
factor. These interference factors
are:

a. Any I/0 operation(s) in progress
use machine cycles for command
execution and data transfer. The
user must consider his I/O0
configuration and probable
concurrent I/0 operations and
consult the appropriate System/360
model publication to calculate
this interference value.

b. The external interruption may
occur while the central processing
unit is executing either some
long-executing instruction such as
an MVC (move), or TR (translate),
or an I/0 interruption. For
instance a 256-byte MVC
instruction can prevent an
interruption for 800 microseconds
on a 1.5 microsecond Model 30.

The I/0 interruption interference
may take an additional 380 (500,
250) microseconds on the same
model (2.0 Model 30, Model 40).

As an example of the previous steps,
assume a hypothetical situation:
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A 2030 Processor (1.5)

A 1419 (single-address) MICR device

6-inch documents to be read

A MICR batched-job program

e A user stacker selection routine to be
written

The minimum available stacker selection
time for a 2030 Processor is 9.5
milliseconds. If the external interrupt
processing routine time is 2.5 milliseconds
(for 6-inch documents), 7 milliseconds is
available for the user stacker selection
time. But from this 7 milliseconds, the
timing consideration of the MICR batched
job program must be subtracted.

When writing the stacker selection
routine, the functional characteristics
publication associated with the user‘'s
system can be consulted for the time
involved in executing his instructions.



Programming Considerations for 1419 or 1275
Stacker Selection

The user stacker selection routine operates
in the program state with the protection
key of its problem program and with I/0 and
external interruptions disabled. If the
user's stacker selection routine fails to
return to the supervisor (loops
indefinitely), there is nc possible
recovery. If such loop occurs, the system
must be re-IPLed to continue operation.
Because of this possibility, it is
recommended that the user thoroughly debug
his stacker selection routine in a
dedicated environment.

In the user stacker selection routine,
no system macro instruction other than EXIT
MR can be used. The routine runs with an
all zero program and system mask, but the
machine check interruption is enabled and a
program check cancels the program.

Note: Any modification of floating
point registers without saving and
restoring them may cause errant
processing by any concurrent program
using floating-point instructions.

When processing with the Dual Address
Adapter (1419 or 1275), the user has more
time for his user stacker selection
routine. The only additional processing he
must do within the main line is to check
byte 2, bit 0, of the document buffer for
stacker selection errors.

Note: Batch numbering update is not
performed with the stacker selection of
auto-selected documents, and batch
numbering is not available on the 127%
Optical Reader/Sorter.

MICR Document Processing

Processing begins when the user issues a
GET (or READ) to the MICR device (Figure

14). The first time this GET (or READ) is
executed, the supervisor engages the device
for continuous reading. Each time,
thereafter, the GET (or READ) merely points
(through IOREG) to the next sequential
buffer within each document buffer area.
When a buffer for a file becomes available,
the user's main line processing continues
with the instruction after the GET (or
READ-CHECK combination).

Each time an end-of-document condition
occurs on an MICR device, the user's main
line processing routine, or any routine, is
interrupted by the supervisor's external
inter