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Preface

This manual is one of a series designed to instruct and guide the programmer in the use
of the SPERRY UNIVAC Operating System/3 (0S/3). This manual specifically describes
0S/3 basic data management and its effective use. Its intended audience is the
applications programmer with a basic knowledge of data processing, but with limited
programming experience, as well as the seasoned applications programmer.

Two other manuals are available that cover OS/3 basic data management; one is an
introductory manual and the other is a programmer reference manual (PRM). The
introductory manual briefly describes OS/3 basic data management and its facilities. The
PRM provides the characteristics of OS/3 basic data management in skeletal form and is
intended as a quick-reference document for the programmer experienced in the use of
0S/3 basic data management.

For systems with interactive facilities, an additional series of manuals is provided to
instruct and guide the programmer in the use of OS/3 consolidated data management.
These are:

®  |ntroduction to consolidated data management, UP-8824

m  Consolidated data management concepts and facilities, UP-8825

n Consolidated data management macro language user guide/programmer reference,
UP-8826 '

In general, any further references to the term data management in this user guide imply
basic data management.

This user guide is divided into the following parts:
= PART 1. O0S/3 DATA MANAGEMENT

Introduces 0S/3 data management in terms of what it is and how it is used,;
introduces and briefly describes consolidated data management; describes the data
management/user interface and the relation of data management to other 0S/3
software.
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PART 2. CARD, DISKETTE, and PRINTER FILES

Describes file and format conventions and the function and operation of 0S/3 data
management in relation to punched card, diskette, and printer files.

PART 3. MAGNETIC TAPE FILES

Describes file and format conventions and the function and operation of OS/3 data
management in relation to magnetic tape files.

PART 4. DISK FILES

Describes file and format gonventions and function and operation of OS/3 data
management as related to disk files. Describes the indexed sequential access method
(ISAM} both with and without an index structure, the sequential access method
(SAM), the direct access method (DAM), the indexed random access method (IRAM),
the muitiple indexed random access method (MIRAM), and the nonindexed access
method. Also includes information on disk space management.

PART 5. PAPER TAPE FILES

Describes record, character, and file conventions and the functions of OS/3 data
management for perforated paper tape files.

PART 6. APPENDIXES

Provide selected functional characteristics of peripheral devices relevant to data
management use; explain the 0S/3 data management procedures for error and
exception handling; compare the EBCDIC/ASCIl/Hollerith codes and other card codes
used in 0S/3; describe the systems standard labels for magnetic tape and disk files;
and describe the consolidated data management migration considerations.

Statement Conventions

The conventions used to delineate the data management macroinstructions are:

Positional parameters must be written in the order specified in the operand field and
must be separated by commas. When a positional parameter is omitted, the comma
must be retained to indicate the omission, except for the case of omitted trailing
parameters.

Examples:

Assume that CNTRL is a data management macroinstruction with three optional
positional parameters: A, B, and C.

- TAG1 CNTRL A
TAG2 CNTRL AB
TAG3 CNTRL AB,C
TAG4 CNTRL A,C
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A keyword parameter consists of a word or a code immediately followed by an equal
sign, which is, in turn, followed by a specification. Keyword parameters can be
written in any order in the operand field. Commas are required only to separate
parameters; however, a comma must neither be coded in column 16 of a continuation
line nor follow the last keyword of a string.

Example:

Assume that the data management DTF macro for a card file (called CARDIN) has
three keyword parameters: IOAREA1, BLKSIZE, and WORKA.

CARDIN DTFCD IOAREA1=AREA1,BLKSIZE=80,WORKA=YES

Capital letters, commas, equal signs, and parentheses must be coded exactly as
shown. The exceptions are those acronyms that are part of generic terms
representing information to be supplied by the user and the commas preceding
keyboard parameters of declarative macroinstructions. (These commas serve to
remind the user that keyboard parameters coded in a string must be separated by
commas.)

Examples:

FIELDS=([ADDR][,A2TD}{,FREQ])
REOC=(MERGE,label,reel,to)
CMceNUMBCHAR=N
X’'aa’(NOV)

Lowercase letters and words are generic terms representing information that must be
supplied by the user. Such lowercase terms may contain hyphens and acronyms (for
readability).

Examples:

name
start-addr
number-of-bytes
param-1
CCB-name

Information contained within braces represents mandatory entries of which one must
be chosen.

Examples:

{fil;a)name}
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Information contained within brackets represents optional entries that (depending
upon program requirements) are included or omitted. Braces within brackets signify
that one of the specified entries must be chosen if that parameter is to be included.

Examples:

[INPUT=NO]
[OUTPUT=NO]

46" )]

An optional parameter which has a list of optional entries may have a default
specification which is supplied by the operating system when the parameter is not
specified by the user. Although the default may be specified by the user with no
adverse effect, it is considered inefficient to do so. For each reference, when a default
specification occurs in the format delineation it is printed on a shaded background. If,
by parameter omission, the operating system performs some complex processing
other than parameter insertion, it is explained under an if-omitted heading in the
parameter description.

Examples:

[,MERGE={,N }]
[, {ASCH }]

An ellipsis (series of three periods) indicates the omission of a variable number of
entries.

Example:
param-1,...,param-n

Commas are required when positional parameters are omitted, except after the last
parameter specified.

Example:

positional parameter 1, positional parameter 2,, positional parameter 4
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1. Introduction

1.1. THE FUNCTION OF DATA MANAGEMENT

As you know, data processing programs produce desired results by accepting data as
input, processing the data as appropriate, and outputting the results of the processing
performed.

Because most data movement and retrieval operations are inherently the same, regardless
of the application involved, generalized, preprogrammed data management packages have
been developed to assist you in performing these tasks.

The degree of assistance you receive from these packages depends on the insight into
your problems by data management developers and the success they achieve in providing
you with the most flexible and convenient data management aids possible. The extent to
which you can inform the data management system of the characteristics of your data and
the specific function you want performed on that data is also integral. Therefore, it is
necessary to establish conventions to communicate, or interface, with your data
management system.

Data management services available to you, the programmer, via OS/3 are varied, flexible,
and powerful. Descriptions of these services and conventions for using them go well
beyond the scope of what a language manual can and should contain. Hence, this and
other manuals dealing exclusively with this subject are provided to facilitate your use of
0S/3 data management.

1.2. BASIC AND CONSOLIDATED DATA MANAGEMENT

Until recently, the only method of data management available under 0S/3 was DTF
(define-the-file) or basic data management. The programmers’ means for interfacing with
this data management system is through certain declarative and imperative macros related
directly to the device from which data is being retrieved or to which data is being moved.

Now under OS/3, another method of data management is available: CDI (common data
interface) or consolidated data management.
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Consolidated data management generally provides all the services basic data management
does, and then some. The single major difference is that MIRAM (multiple indexed random
access method) files are the only disk files supported by consolidated data management.

Consolidated data management can best be described by answering the following
question: What does consolidated data management provide that basic data management
doesn’'t? The answers are:

A single uniform set of declarative and imperative macroinstructions

With basic data management, you must use a specific declarative macroinstruction
(DTF) to define your file and the method used to access that file: DTFMT for a
magnetic tape file, DTFPR for a printer file, DTFIS for an ISAM disk file, and so on.
Also, with basic data management, the imperative macroinstructions are not the
same for all types of access methods. Different instructions are used to perform the
same functions. For example, to write a record to a tape file you must use a PUT
instruction. To write a record to an ISAM file, you must use a WRITE,NEWKEY
instruction.

Consolidated data management, on the other hand, has a uniform set of declarative
and imperative macroinstructions that you use to define and process all types of files.
There are two declarative macroinstructions. These are the CDIB and RIB instructions.
The CDIB instruction identifies the file and the RIB instruction describes the file
characteristics and processing requirements. The consolidated data management
imperative macroinstructions are also the same for all types of files. For example, if
you want to write a record, you use the DMOUT instruction regardless of the file type.

Control structures cannot be modified

The control structures for each basic data management DTF macroinstruction are
generated and maintained within your program region. As a result, these structures
can be inadvertently modified and compromise the integrity of the file.

Consolidated data management eliminates this problem because all control structures
it uses are generated and maintained outside of your program region. As a result, you
cannot inadvertently modify these control structures. This preserves the integrity of
the file and prevents the distortion of any action taken on that file by data
management. The CDIB and RIB macroinstructions generate parameter passing
structures that are used to communicate information to data management.

A single file access method for all disk files

Basic data management supports a variety of disk access methods: SAM, DAM, ISAM,
ASAM, and so on. Thus, you are faced with a decision each time you want to use a
disk file. You must decide how you want to process the file and then select the access
method that meets your needs or is required by the programming language you
intend to use.

Consolidated data management uses one single disk access method, MIRAM, which
provides all the functions provided by the various basic data management disk access
methods. As a resuit, you only have to decide how you want to process the file.
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8  Enhanced file sharing

With basic data management a file can be shared; that is, it can be used by more
than one program at a time. This sharing, however, is limited because several
programs can read from the file at the same time, but only one program can write to
the file.

Consolidated data management, however, allows complete flexibility; more than one
program can read from or write to the file at the same time.

8  Interactive capabilities
Basic data management does not support interactive capabilities.

Consolidated data management, however, supports a wide range of interactive
capabilities. These allow you to: enter or display data from a workstation; create
workstation screen formats that aid you in entering data or presenting output data;
and develop and include dialogs (question and answer sessions) in your program. In
addition, consolidated data management also supports interactive services that allow
you to operate your jobs from a workstation, perform housekeeping tasks, and
communicate with other workstations in your system.

® A high degree of device independence

Device independence means that, at program execution time, you can change the
type of device used for a file in your program by changing the job control device
assignment set for that file.

This is not possible with basic data management because changing the device type
requires changing the file definition, recompiling and relinking your program, and
changing the job control stream before you can execute it with a different device.

With consolidated data management, a high degree of device independence is
possible whenever you are processing records sequentially. This is possible because
device assignment takes place when the file is opened based upon the job control
device assignments. As a result, you can change the device that a file is processed on
by changing the job control device assignment set for that file. The file you have
defined must be compatible with the types of devices you want to use. For example, if
you define a file that has an 80-byte record size, the records can be output to a card
punch, printer, tape, disk, diskette, or workstation. If, on the other hand, you define a
file that has a 200-byte record size, the records can be output to a tape, disk, diskette,
or workstation. However, they cannot be output to a card punch or printer without
truncating the data because of the physical limitations of these devices. In addition to
your files being compatible, your program must also be compatible with the devices
you want to use. This means you cannot have any instructions in your program that
are device dependent such as random operations when using a disk or diskette, forms
control operations when using a printer, or screen management operations when
using a workstation.
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Use of a particular data management mode is specified at systems generation time. The
capabilities just described are provided when consolidated data management (CDI mode)
alone or in combination with basic data management (CDI/DTF mixed mode) is specified.

This manual specifically describes basic data management. For more detailed information
on consolidated data management, see the consolidated data management concepts and
facilities, UP-8825 (current version) and the consolidated data management macro
language user guide/programmer reference, UP-8826 (current version).

if you want to migrate to consolidated data management, see Appendix F. This appendix
describes the migration requirements for programs written in BAL, RPG I, 1968 American
National Standard COBOL, 1974 American National Standard COBOL, and FORTRAN.
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1.3. DATA STRUCTURE

The structural entities recognized by 0S/3 data management are illustrated in the .
following diagram:

VOLUME
FILE
BLOCK
RECORD
FIELD
BYTE

The hierarchy shown is not always followed exactly. The volume concept is not truly
applicable to printers or card devices. On disk, diskettes, and magnetic tape, a file may
sometimes be larger than a volume. A record may sometimes be equal to a block, or a
field equal to a byte. Figure 1—1 illustrates the organization of data on typical peripheral
devices.

BLOCK FIELD

DD

A FILE COMPRISES ONE OR MORE SPANS RECORD
OF TRACKS ON ALL SURFACES OF PACK

"

NOTE:

The set of tracks at a specific
radius on all recording surfaces
is called a cylinder.

DISC PACK

Figure 1—1. Organization of Data on Typical Peripheral Devices (Part 1 of 2}
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Figure 1—1. Organization of Data on Typical Peripheral Devices (Part 2 of 2}
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1.3.1. Definition of Terms

The following is a brief list of terms and definitions to assist you in understanding the
general description of data management in this section:

block
The portion of a file transferred into or out of main storage by a single access.

buffer
An area in main storage for handling a block of data. Must not be smaller than
the blocks to be handled.

direct addressing
Retrieving a specific block or record from disk storage by a single access, using
numeric values given in a field.

extent
A set of contiguous tracks on disk assigned exclusively to one file. Several
extents may be required to provide space enough for a file.

field
One or more contiguous characters, normally comprising a single unit of
information.

file
A delimited storage space having an identifying file name; useful for subdividing
the entire data mass into manageable groups. Also, the data residing in such a
storage space.

partition
A file subdivision, which is required to have uniform block specifications. 0S/3
data management provides partition-relative block addressing, and individual
partition extension capabilities.

pointer
A field containing a value for direct addressing. In indexed sequential access
method (ISAM) files, data management introduces pointers between records to
provide for maintenance of logical sequence of records.

record
The collection of contiguous characters designated by the user to data
management as such, for handling as a unit. Record size must not exceed block
size.

volume
The largest physical unit for data storage, such as a tape reel or disk pack.
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1.3.2. Punched Card Files

A punched card file consists of a card deck, input via a reader, or output via a punch.
Records can comprise either a portion of a card or a complete card. The records are made
up of fields of related characters. Punched card files must be treated as sequential files
(handled one record at a time in sequential order).

You must not confuse a deck of cards to be handled as a data management card file with
control stream cards or with data cards embedded in control streams. You must place the
data management deck in the card reader when there is a console message calling for
assignment of the reader to the program. You may begin the deck immediately with a data
card, but you must end it with an end-of-data card (/*). You cannot place an end-of-data
card within the deck.

Details of punched card records and files are presented in Section 2.

1.3.3. Diskette Files

Diskette files are sequential, unblocked files processed similarly to card files. In fact,
diskettes are intended as rapid replacement media for card processing equipment. Each
diskette is a single-sided, single plate disk with tracks containing fixed sectors. Records
are recorded on the tracks, one record per sector. {Sections 4 and 5 discuss the diskette in
more detail.)

1.3.4. Printer Files

Printer files include standard text, listings, forms, and similar printed ouptut. The files are
composed of individual records that are formed in an output area or work area by your
program and then output to the printer in increments of one record (line). The file is
output, character by character, in a serial manner. When the printer buffers are loaded,
the line is then printed. This process repeats, each line in succession, until the entire file
is printed. A printer record can also contain certain control characters which, although
part of the output record, are not printed. The control characters allow you to advance the
paper to a home position, specify a procedure in case of overflow, or select a number of
lines to be skipped by the printer. Section 6 gives details on printer files and records;
Section 7 describes the uses of control characters.

1.3.5. Magnetic Tape Files

Magnetic tape files are also sequential files, and can span more than one volume (reel).
Each magnetic tape file is identified by two file header labels; each volume of the file has
a volume label. Because most magnetic tape files can be read in both a forward and
backward direction, the file labels are placed both at the beginning and at the end of each
of these file levels.
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Figure 1—2 illustrates the relationship of the various elements of a magnetic tape file. The .
volume label (VOL1) has a standard system format that describes the contents of the tape

volume. The two file header labels (HDR1 and HDRZ2) also are in a standard system format.

User header labels (UHL), which are optional, may be in a standard format or one that you,

as a user, can structure. A tape mark is next in the sequence, and acts as a delimiter to

indicate that data blocks or records follow. After the data, another tape mark, two end-of-

volume (EQOV) labels, optional user trailer labels (UTL), and two more tape marks are

provided as delimiters. A complete description of the magnetic tape file organization and
conventions is presented in Section 8; Appendix E describes the labels for magnetic tape

files.

O O

TAPE MARK TAPE MARKS

!

\"2 H H E E
U u
o|D] D o} O
T
L P R E DATA BLOCKS v vV L
1 1 2 1 2
LEGEND:
VvOL1 Volume Label
HDR1 File Header Label 1
HDR2 File Header Label 2 DIRECTION OF MOVEMENT, FORWARD READ
UHL User Header Labels (optional)
EOV1 End of Volume Label
EOV2 End of Volume Label
UTL User Trailer Labels (optional)

Figure 1—2. Magnetic Tape File Organization

1.3.6. Disk Files

Provisions for disk files differ from those for sequential devices in that there are several
data management programs from which to choose. You implement your choice by
selecting one of several operation codes at the point in your program where the DTF
(define the file) procedure (proc) is coded. You must consider the services offered by the
programs to determine which is best suited to your needs for the particular file. (There is a
certain amount of overlap in the services available, so it is possible for you to meet a
particular need through either of two programs.) The desire for rapid storage and retrieval
is usually paramount. In this context, several considerations are pertinent:

s s search-by-key needed?

L] Is appending new data to a series satisfactory, or are insertions necessary?

8 Are direct addressing or sequential access, or both necessary?
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®  |s reading or writing blocks sufficient, or is assistance with records needed?

To satisfy these questions, detailed descriptions of the disk file services are presented in
Sections 11 through 13.

1.3.7. Paper Tape Files

Punched (or perforated) paper tape files are handled at the logical record level by a paper
tape data management system described in Section 17. The system provided by 0S/3
includes macros, transients, and processing modules with which you can define paper
tape files and read and write data on paper tape. Translation and letter/figure shifting
capabilities are provided.

1.4. PROGRAMMING FOR DATA MANAGEMENT

All users of OS/3 must employ the conventions established for designating existing files
and new files in the job control stream. In using data management, you must also code
appropriately in your BAL program.

= By issuing a DTF declarative macroinstruction provided by data management, you
cause a DTF table to be created in a data area. By using keyword parameters, you
describe the file and provide addresses of buffers and work spaces. You must also
indicate your desire to handle all returns inline, or you must give the address of your
routine for accepting control when errors or exceptions occur.

B By using ordinary assembler instructions, you must reserve sufficient amounts of
main storage buffer space and workspace, and you must provide the error/exception
routine.

n By issuing imperative macroinstructions provided with each access method, you
request data management to perform specific file-processing functions.

B You must realize that general registers O, 1, 14, and 15 are loaded by the imperative
macroinstructions before the contents of your registers are saved. You cannot afford
to have vital data in these registers when you call on data management.

B You must provide a 72-byte register save area. The address of this area can be placed
in the DTF by specifying the SAVAREA keyword parameter, common to all DTFs.
Failing to do this, you must provide the address in register 13 when you enter each
data management imperative macro.

®  The storage area you specify with the SAVAREA keyword parameter is often useful to
examine in snaps or dumps of your program region. It comprises 18 full words, the
first three of which are used by data management. Following these is a display of full
words for 15 of the general registers, presented in the following order: 14, 15, 0, 1, 2,
and so on, through 12. Register 13 is not included.
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1.56. 0S/3 DATA MANAGEMENT ENHANCEMENTS

0S/3 data management departs from traditional data management systems in several
areas.

1.5.1. ISAM Files

In OS/3 ISAM files, inserted records are placed in overflow blocks, forming chains
between individual prime records. This causes all data records to remain where originally
placed and eliminates time consuming record pushdown. Moreover, the stability of records
makes it possible to offer direct addressing to every record, a convenience for those who
can benefit from this feature.

The ISAM program can also operate on files where the key index structure is never
formed. This precludes the use of keyed instructions, but leaves the rest of the repertoire
operative. The ISAM load is still effective for file creation. The resulting file is then
susceptible to sequential and direct access without keys.

Eliminating the index does not preclude the ability to insert records. The position for
insertion cannot be reached by a key search. However, both direct access and sequential
progression are available to reach any record so that a new record may be inserted after it.

1.5.2. SAM and DAM Files

The flexibility of sequential access method (SAM) and direct access method (DAM)
processing has been augmented in OS/3 by provision of a DTFNI macroinstruction and
processing module. This module supports an extended repertoire of imperative
macroinstructions applicable to a file described by the DTFNI macroinstruction.
Combinations of SAM and DAM imperative macroinstructions may be used; NOTE and
POINT imperative macroinstructions are provided. There is also provision for partitioning a
file, using different block specifications for each partition. These are supported by
partition-relative block addressing.

1.56.3. IRAM Files

The indexed random access method (IRAM) is an access method in 0S/3 for handling disk
files and is intended for use by programs written in RPG |l language, the sort, and data
utilities. The functionality of IRAM is equivalent to that provided by 0S/3 ISAM and
ASAM, and by the 0S/3 nonindexed access disk methods SAM and DAM (relative record
addressing); however, those modules (ISAM, ASAM, SAM, and DAM) are considerably
larger. The IRAM processor cannot access disk files that have been created by other
access methods nor can IRAM files be processed by other OS/3 disk access methods.
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1.5.4. MIRAM Files

The multiple indexed random access method (MIRAM) in OS/3 is used for handling
sequential, relative, and indexed files in programs. These programs are written in the
0S/3 version of the 1974 American National Standard COBOL, and for sequential and
relative (direct) files in programs that are written in FORTRAN V. MIRAM provides the
same functions as those provided by 0S/3 ISAM, ASAM, IRAM, SAM, and DAM disk
access methods. The MIRAM processor can access only MIRAM and IRAM characteristic
files that it has created or IRAM files created by the IRAM processor. It cannot access disk
files that have been created by other access methods nor can MIRAM files be processed
by other OS/3 disk access methods. MIRAM files, however, can be processed by using the
sort/merge and data utilities programs.

1.5.5. Error and Exception Returns

0S/3 data management differs somewhat from other data management systems in its
method of returning control to your program. Control is always returned, whether or not
an error or exception has been detected. A reply field is always set to indicate the nature
of the exception. If the function is executed with no defects, control is always returned
inline to the instruction following the macro call. If you provide the address of an
error/exception routine in your DTF macroinstruction, control is returned to that address
on all occurrences of errors or exceptions. In the absence of this address, all returns are
made inline (register 14 always contain the inline return address). Appendix B describes
the error and exception handling features of OS/3 data management.

Because data management interprets a zero value in the DTF error field of the DTF file
table as the nonexistence of an error routine, you must not locate your error routine at
location O relative to the load module.

Errors occurring during file extend operations are always associated with inability to
acquire output space for a buffer and consequent loss of output data. On extend failure
errors, file extend procedures now minimize loss of output data to one record.

1.56.6. Disk Flexibility and Hardware Constraints

The obligation to handle disk devices with different characteristics has influenced the
design of OS/3 data management. It was considered desirable that the disk file processing
modules should be independent of the disk type used and should present the same
interface to you. As a result, OS/3 data management requires, throughout, that all blocks
in a track or partition be uniform in size and format. On the fixed-sector disk devices, it is
also necessary that all blocks be multiples of 256 bytes. Furthermore, spanned records
(those extending beyond a block boundary) are not supported.

Consequently, during sequential blocking of records, block filling continues until a
submitted record will not fit in remaining block space. At that point, the full-size block is
written to disk, and the rejected record is used to begin the next block.
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The fixed-sector disk does not provide an RO record for identifying the portion of track
devoted to useful data. Furthermore, the hardware search interrogates the first n bytes of
every 256-byte sector. These characteristics cause some restrictions of relative-track DAM
functions. When employing the WRITE,AFTER macro, you must fill each track because the
unfilled portion is not identified. When employing keyed operations, you must use a block
size of 256 bytes; otherwise, false internal hits could be made in blocks of 512 bytes and
other multiples of 256 bytes.

1.6.7. Shared Data Management Modules

Under OS/3, all data management modules are shared-code modules. There is only one
data management module for each access method and when a particular access method is
requested by a program, one copy of the corresponding module is loaded into main
storage. This module is then used or shared by all programs requesting the same access
method.

1.6. DATA MANAGEMENT/USER INTERFACE

The interface between you and data management consists of:

L] Declarative macroinstructions

B |mperative macroinstructions

1.6.1. Declarative Macroinstructions

Your program must inform the system of the parameters, special conditions, current
status, and options pertaining to a file. You must include a declarative (file definition)
macroinstruction for each file required by your program. As implied by the term
declarative, these macroinstructions generate nonexecutable code, such as constants and
storage areas for variables. Therefore, you should separate these macroinstructions from
the inline file processing coding. The declarative macroinstruction and the selected
keyword parameters in the operand define the file. The first three characters of the
operation code must be DTF. The last two characters usually indicate the type of device or
method of accessing. A keyword parameter consists of a word or code immediately
followed by an equal (=) sign and one specification.

The format of the declarative macroinstruction is:

LABEL | A OPERATION A ' OPERAND

filename I DTFcc l keyword-1=x,...,.keyword-n=z
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The symbolic name of the file must appear in the label field. The name can have a
maximum of seven characters and must begin with an alphabetic character. The
appropriate DTF designation must appear in the operation field. The keyword parameters
can be written in any order in the operand field and must be separated by commas.
However, a comma must neither be coded in column 16 of a continuation line nor follow
the last keyword of a string. Appropriate assembler rules regarding macroinstructions
apply to blank columns and continuation statements. Register numbers are specified to the
data management declarative macroinstructions (DTF) by enclosing the number in
parentheses. Certain DTF parameters can be changed at run time via the data definition
job control statement (DD). (See Tables 3—1, 7—3, 9—1, 11—3, 13—1, 13B—1, 15—1,
15—2, 15—3, and 17—1.) :
The DTFs may have the following forms:
s  DTFCD

Defines an input, output, or combined punched card file.
m  DTFDA

Defines either an input or output direct access disk file.
= DTFIR

Defines input or output indexed or nonindexed IRAM disk files.
®  DTFIS

Defines an indexed sequential disk file.
= DTFMI

Defines an input or output indexed or nonindexed MIRAM disk files.
s DTFMT

Defines an input, output, or in/out magnetic tape file.
s DTFNI

Defines a nonindexed input and output disk file.
s DTFPR

Defines a printer output file.

= DTFPT

Defines an input or output paper tape file.
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= DTFSD

Defines an input, output, or combined sequential access disk file.
s DPCA

Similar to a DTF macroinstruction, but defines a partition of a disk file rather than the
entire file.

1.6.2. Imperative Macroinstructions

Your program must be able to communicate with the data management modules in order
to process files that have been defined by declarative macroinstructions. Imperative {file
processing) macroinstructions included in 'your program communicate with the transient
routines and logical IOCS shared-code modules. The imperative macroinstructions are
expanded as inline executable code. Not all macroinstructions are available for use on all
devices. Some are specifically input-type macroinstructions and cannot be used for a
device that is exclusively used for output; the opposite is true, also.

The format of the imperative macroinstruction is:

LABEL ‘ AOPERATION A ‘ OPERAND

YYYY,-.. 2222

[name] } XXXX

A symbolic name can appear in the label field. The name can have a maximum of eight
charcters and must begin with an alphabetic character. The appropriate verb or code must
appear in the operation field. The positional parameters (as signified by the name) must be
written in the specified order in the operand field and be separated by commas. When a
positional parameter is omitted, the comma must be retained to indicate the omission
except in the case of omitted trailing parameters. Appropriate assembler rules regarding
macroinstructions apply to blank columns and continuation statements.

1.6.3. Assembler Rules for Operand Field

The operand field of a macroinstruction begins in column 16 and may not extend beyond
column 71. An operand may be continued onto the next line by inserting an arbitrary
nonblank character in column 72. Each continuation line starts in column 16.

The operand field is terminated by the first blank which is not enclosed within
apostrophes. As operand specification is usually completed before column 40, columns 41
through 71 are available for comments, but at least one blank space must occur between
the end of operand specification and the beginning of the comments.
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Comments are not continued by the insertion of a nonblank character in column 72.
Lengthy comments can be entered by coding an asterisk (*) in column 1. You will note the
applications of these rules in the programming examples throughout this manual.
Operands may be continued onto the next line by placing a comma after the last operand
on the first line and a nonblank character in column 72. However, if you omit the comma
and at least one blank exists between the last operand on the first line and the nonblank
character in column 72, the second line of operands is treated as comments. Because the
second line is treated as comments and not as part of your operand specification, the
assembler does not flag the missing comma as an error. Up to two comment lines are
permitted.

1.7. RELATED 0S/3 SOFTWARE

Several 0S/3 software components are indirectly involved with data management, while
others perform functions related to and required for program operation. These components
include:

®  System service programs (SSP)

®  Job control

®  Supervisor

Linkage editor

L Data utilities

1.7.1. System Service Programs (SSP)

The service programs provided to prepare disk and magnetic tape files to accept data
records and blocks are the disk prep program and the magnetic tape prep program.

The disk prep routine performs a surface analysis for the disk tracks and assigns alternate
tracks if defects are discovered. The disk prep also establishes a volume table of contents
(VTOC) for the device so that files can then be placed on the disk.

The magnetic tape prep routine prepares magnetic tapes in standard label format by
writing the initial volume label, dummy file header label, dummy file trailer label, and tape
marks.

Other system service programs include dump routines in non-narrative or narrative
formats. The SYSDUMP and JOBDUMP routines provide the resident shared-code
directory and the preamble EXTRN table in narrative format.

These routines are described in detail in the system service programs (SSP) user guide,
UP-8062 (current version).
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1.7.2. Job Control

The main functions of job control, as related to data management, are:

B Allocation of required peripheral devices

= File control block (FCB) management

®  Catalog management allowing automatic identification of files by name

L] Loading printer vertical format buffer (VFB) and load code buffers

m  Defining software facilities (SFT) needed to support the user program

®  Modifying DTF specifications at run time (DD).

Peripheral devices are assigned through job control statements that specify logical unit
numbers, alternate device types, and information about the file. These job control
statements include:

// DVC Statement assigns device number.

// VOL Statement describes tape and disk volumes.

// EXT Statement provides disk extent information.
// LBL Statement provides additional tape and disk identification information.

// LFD Statement links the file defined by the DTF macroinstruction with the file and
device information in the control stream.

Each part of this manual that deals with a particular access method or device type
provides you with job control stream examples that illustrate the relationship between data
management entries coded for program assembly and the job control stream statements
that control the program.

A separate file control block is maintained automatically in main storage for each active
file. This block contains all descriptive information about the file and is used for reference
when the file is being accessed. ’

0S/3 automatically loads the data management modules needed by your job. However, if
you have written your own shared-code modules, you must use the SFT job control
statement to identify and load these modules. SFT statements are effective only during the
job step in which they are specified.

For details on OS/3 job control, refer to the job control user guide, UP-8065 (current
version). '
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1.7.3. Supervisor

The supervisor provides the greatest amount of support for the user program and data
management. This support includes the following:

PIOCS

Those macroinstructions and routines that schedule and monitor execution of channel
programs, controlling the actual transfer of physical records between external sources
and main storage. These routines also provide for device /0O error recovery.

Transient scheduling

The routines that retrieve transients from auxiliary storage and bring them into main
storage for execution. These include file open and close routines.

Operator communication

The routines that handle the communications concerning volume mounting requests,
tape mount requests, etc.

File protection

Protection of files and records during shared file processing.
Timer services

Used as a reference for computing run time, scheduling, etc.
Disk space management

Routines for allocating space to disk files and maintaining space accounting through
standard procedures for updating the volume table of contents (VTOC).

System Access Technique (SAT)

An input/output control systems that provides a standard interface for tape and disk
subsystems between OS/3 data management and the PIOCS.

For details 'concerning the supervisor, refer to the supervisor user guide, UP-8075 (current
version).

1.7.4. Linkage Editor

The linkage editor is a system service program that constructs a load module from object
modules. The linkage editor control statements that define the load module are contained
in the job control stream beginning with a LOADM control statement and terminated by
another LOADM control statement or by an end of data (/*) job control statement. For
details concerning the linkage editor, refer to the system service programs (SSP) user
guide, UP-8062 (current version).
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1.7.5. Data Utilities

The OS/3 data utility and service routines are provided to assist you in manipulating data
files and preparing card decks. Your use of these routines requires only a minimum
amount of programming effort. You simply code the appropriate job control statements,
together with utility and data statements or control specifications, to exchange information
with OS/3, submit parameters, and start your job.

The OS/3 data utilities and service routines are described in detail in the data utilities
user guide/programmer reference, UP-8069 (current version):
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2. Card Formats and File Conventions

2.1. GENERAL
This section describes the data formats and file conventions that apply to the card reader
and card punch subsystems supported by the SPERRY UNIVAC 90/30 System and the
0S/3:
®  SPERRY UNIVAC 0604 Card Punch Subsystem
®  SPERRY UNIVAC 0605 Card Punch Subsystem
m  SPERRY UNIVAC 0716 Card Reader Subsystem
. ®  SPERRY UNIVAC 0717 Card Reader Subsystem
s SPERRY UNIVAC 0719 Card Reader Subsystem

For the functional characteristics of these subsystems, refer to Appendix A.

2.2. FILE ORGANIZATION

Your punched card decks may include a start-of-data job control card at the beginning and
must include an end-of-data job control card at the end of the card deck (Figure 2—1).
Punched card files can be input (card read), output (card punched), or combined
(read/punched).

The basic punched cards for subsystems supported by OS/3 are standard 80-column, 12-
row rectangular tab cards. However, optional hardware features, available on both 0716
and 0717 card readers, allow reading of 51- and 66-column stub cards. The 0716 is
capable of reading 96-column card data files.
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Typical Card File Structure

The card reader handles fixed-length unblocked records, which always have the same
length for your entire file. This length is equivalent to the value you selected for the
BLKSIZE keyword parameter of the DTFCD macroinstruction when defining the file. Figure
2—2 illustrates the fixed-length unblocked format related to card input files; the same

format is used for combined files (8.2.3).

record n
A
NOTES:
1. The record length, A, must be an even number of bytes, at least as‘ many as specified by the BLKSIZE keyword
parameter. :
2. The 170 area must be aligned on a half-word boundary and comprise an even number of bytes.

3. When 51-column stub cards are processed, the BLKSIZE keyword parameter may specify a 51-byte length, but the 1/0
area must be 52 bytes in length. A work area may be 51 bytes long.

Figure 2—2. Fixed-length Unblocked Record Format for Input and Combined Card Files
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2.2.2. Card Output Files

The card punch files (output) consist of data that is formed into physical records, usually in
the 1/0 area, and then output to the card punch, where the records are punched in the
standard 80-column format. The cards are then accumulated in a stacker, which keeps
them in sequence.

2.2.3. Combined Files

Combined read/punch files are allowed only where the optional read/punch feature is
installed as part of the card punch. This feature allows you to read cards and punch cards
in the same file (deck) on a single pass through the card punch. Reading and punching of
cards can be accomplished in the following ways:

®  Data can be read from a card then punched on the same card. This requires the
nonoverlap mode of processing (3.3).

® A card deck containing alternating punched and blank cards can be entered; each
punched card is read and data is punched on the blank card following. The overlap
mode of processing must be specified (3.3).

8 Punched cards and blank cards can be grouped; the punched cards are then read, and
the following group of blank card is punched with the new data. The overlap mode of
processing must be specified (3.3).

2.3. RECORD FORMATS

2.3.1. Start-of-Data Job Control Statement (/$)

Data management does not check for a start-of-data card. For consistency, you may
choose the /$ card convention as a card file identification. If you do so, your program
should include a check for this card.

2.3.2. End-of-Data Job Control Statement (/*)

Data management checks for an end-of-data card when you are reading cards. The format
of this card is identical to that required by job control. The first two columns contain /*.
When this configuration is sensed, control is transferred to the end-of-file address
specified for the file. When an output file is punched, the end-of-data card is not punched
by logical I0OCS. You must supply the end-of-data card for input and combined files.

)
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2.3.3. Card Punch Records

You may form card punch records either in the 1/0 area or in a designated work area of
main storage. The records, illustrated in Figure 2—3, are of three types:

®  Fixed-length records
®  Variable-length records

®  Undefined-length records

Fixed-Length
data
| A —_—
|
Undefined
data
A
Variable-Length
b r u data
|
- A —_—
I D
| c -
l F
|
LEGEND:
b  Block size field, four bytes

-

Record length field, two bytes, binary

Reserved (two bytes); may be any two characters chosen by the user
Data record length

Variable record length

Record size field

Mmoo P

170 area layout
NOTES:

1. An 1/0 area must be so aligned that the first character to be punched falis on a half-word boundary.

2. Recordlength, as a binary number, must be placed in the first two bytes of the record length field {r) before punching a variable-
length, unblocked record.

3. Aneven number of bytes should be allocated for data in |/0 areas, even though an odd number of columns are to be punched.
The 1/0 areas for a file with an odd block size should provide at least block size+1 bytes.

Figure 2—3. Card Punch (Output File} Record Formats
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3. Function and Operation of
Punched Card SAM

3.1. GENERAL

The OS/3 includes data management modules that you can use to move and manipulate
sequential access method (SAM) card reader files, card punch files, and combined
(read/punch) files. These modules allow you to configure your program for each particular
application and related device types.

This section contains a brief functional description of punched card SAM operation for
input files, output files, and combined input/output files. Following the functional
description is a detailed explanation of the declarative macroinstructions that define the
three types of files. The section concludes with detailed descriptions of the imperative
macroinstructions that initiate, conduct, and terminate file processing.

3.2. FUNCTIONAL DESCRIPTION

3.2.1. Punched Card Input

The card reader is a unit record device and is connected to the integrated peripheral
channel or to the multiplexer channel, if several relatively slow peripheral devices are to
share 1/0 jointly. The punched card file comprises data in the Hollerith punched card code
(Appendix C). The cards are usually divided into fields; these files, in turn, are combined to
form physical records.

You define, to the system, the type of file, structure of the data, and the operating
environment in which your file will be processed through a define the file (DTFCD)
declarative macroinstruction. At system installation, the system macro library file
(SYSMAC) is loaded with source code modules that are common to several machine
operations. These modules include data management modules that are common to several
device types and access methods.

When assembling the program, you define the files (input, output, or combined) used in
the operation through the DTFCD macroinstruction. The source modules for the particular
data management operation are called in from the macro library during program assembly
by using imperative macroinstructions which place the modules in your program as inline
code. Each macroinstruction available for punched card file processing is described in
detail in 3.3 and 3.4.
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3.2.2. Punched Card Output

The punched card output records are constructed in the 1/0 area or a designated work
area. Processing data and creating an output on punched cards are similar to the
procedure described in 3.2.1 except that the CNTRL macroinstruction can be used with the
0604 Card Punch Subsystem (0604 card punch).

If the punched card deck is to be inserted in a program, you must punch a start-of-data
(/8) job control card and an end-of-data (/*) job control card and add these to the
beginning and end of the punched card deck.
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DTFCD
(card)

3.3. DEFINE A SAM CARD FILE (DTFCD)
Function:

The DTFCD declarative macroinstruction is required for you to define punch card files
that are accessed by 0S/3 SAM. Following is a listing, in alphabetic order, of the
required and optional keyword parameters that might appear in the operand of the
DTFCD macroinstruction. A summary of the keyword parameters is provided in Table
3—1.

A comma is shown preceding each keyword parameter except the first, to remind you
that all keywords coded in a string must be separated by commas. However, a comma
must neither be coded in column 16 of a continuation line, nor follow the last
keyword in the string. Refer to the coding examples which follow.

Format:

LABEL AOPERATION A OPERAND

filename DTFCD [ASCHI=YES]
[,AUE=YES]
[,BLKSIZE=n]
[,CONTROL=YES]
[,CRDERR=RETRY]
[LEOFADDR=symbol]
[LERROR=symbol]
JOAREA1=symbol
[LIOAREA2=symbol]
[LIOREG=(r)]
[,ITBL=symbol]

,MODE= { BINARY
cC

TRANS

[LOPTION=YES]
[,ORLP=YES]
[,OTBL=symbol]
[,OUBLKSZ=n]

.RECFORM=

VARUNB

[,R ECSIZE= {:‘r) }]

[,SAVAREA=symbol]
[,STUB= : { 51 }]
66
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LABEL A OPERATION A OPERAND
filename DTFCD ,TYPEFLE=
(cont) OUTPUT
CMBND
[ WORKA=YES]

Keyword Parameter ASCIl;

ASCII=YES
Specifies processing in American Standard Code for Information Interchange
(ASCII).

For input files, you must specify this parameter if you desire your card data to be
translated into ASCIl code for internal processing and storage.

For output files, you must specify this parameter if internal processing is in ASCII and
you desire output in Hollerith punched card code (Appendix C).

The keyword parameter MODE should be written as MODE=STD if this parameter is
supplied.

Keyword Parameter AUE:

AUE=YES
Inhibits data management error processing when validity check errors are
detected on nonbinary input files.

In punched card input files, a validity check error (also termed a unique unit error) is
the occurrence of more than one punch in rows 1 through 7 of any column in a card,
and usually indicates a mispunch. Each time a validity check error is detected, the
operator receives a PIOCS message at the system console indicating the problem. The
card containing the error is the last card in the stacker. The operator has three
options: He can place the error card in the input hopper and reply “R" to reread the
card, or he can reply “I'" or “U”, to indicate that the error is to be ignored or is
unrecoverable. If you have specified AUE=YES, and the operator replies “I"" or “U”,
data management does not branch to your error routine. The error card is skipped (not
passed on to the user).

On the other hand, if you do not specify AUE=YES and a validity check error is
detected, data management branches to your error routine if the operator replies “U".
When your error routine receives control, data management will have set the unique
unit error flag (byte O, bit 2) of filenameC in your DTFCD file table. Refer to Appendix
B. Data management ignores the AUE keyword parameter if 8413 diskette files are
used.

Keyword Parameter BLKSIZE:

BLKSIZE=n
Specifies the length of the 1/0 area in bytes. If the records in a file are variable
length, n specifies the maximum size for records. For variable, unblocked records,
n includes the block size and record length fields.
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' The user can specify BLKSIZE=1 to BLKSIZE=96 to read from 1 to 96 columns of
a 96-column card.

A user program that specifies BLKSIZE=1 to BLKSIZE=80 can read from 1 to 80
columns of 96-column cards. A program that has a BLKSIZE of 1 to 80 and that
has been used with 80-column cards, in any mode except binary, can read 96-
column cards with no program changes.

A program that specifies BLKSIZE=1 to BLKSIZE=96 to the DTFCD proc call can
be used to read up to 96 columns of a 96-column card. Such a program can also
read up to 80 columns of 80-column cards. The DMCS will blank out (insert the
appropriate blank character, based on data mode) bytes in the user’'s 1/0 and
work areas for columns beyond 80. At OPEN time, DMCS checks for 80-column
cards being read with BLKSIZE from 81 to 96. If such a condition exists, a
message is issued to the operator with a required reply.

If omitted, the block size is determined from the keyword parameters MODE,
RECFORM, and STUB.

Keyword Parameter CONTROL:

CONTROL=YES
Specifies that your program will issue one or more CNTRL imperative macros to
control stacker selection on the 0604 card punch; used only for output or
. combined card files.

The use of the CNTRL macro, which applies neither to input card files nor to the 0605
card punch, is explained in 3.4.4. If you specify CONTROL=YES in the DTF for an
input file, the parameter is ignored, and a diagnostic message is printed in the DTF
expansion in your assembly listing.

Keyword Parameter CRDERR:

CRDERR=RETRY

Specified if card punch error recovery should be attempted on hole-count errors
for 0604 and 0605 combined read/punch files or on the 0604 card punch output
files with stacker selection. Error cards are automatically selected into the error
select stacker. If error recovery is not successful, the logical IOCS returns control
to the address of the user's error routine (ERROR). If keyword parameters
CRDERR and ERROR are not specified, the card system returns to your program
inline when a punch error (hole count error) is encountered. See 3.6.2.

Error recovery is provided for hole-count errors on 0604 combined read/punch card
files, 0604 card output files with stacker selection, and punch check errors on 0605
combined read/punch card files. If the 8413 diskette is used, the CRDERR=RETRY
parameter is ignored.

Keyword Parameter EOFADDR:
. EOFADDR=symbol

Specifies the address to which control is transferred when the end-of-data card
is sensed. This keyword parameter is required for all input and combined files.
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Keyword

Parameter ERROR:

ERROR=symbol

Keyword

Specifies the address of your error handling routine. When a fatal hardware or
detectable logical error occurs on a file, you may have control transferred to a
special error handling routine. If not specified, errors return inline (see 3.6 and
Appendix B).

Parameter IOAREA1:

IOAREA1=symbol

Keyword

Specifies the address of an I/0 area that each input or output file must have
reserved for its individual use. Keyword parameter IOAREA1 specifies the input
area for a combined file; IDAREA2 must also be used to specify the combined
file's output area. 1/0 areas must contain an even number of bytes for data to be
punched or read. Odd numbers of columns can be read or punched. If the
BLKSIZE specification is an odd number of bytes, the I/0 areas must be at least
BLKSIZE + 1 bytes long; this means, for example, if you are using all of the 51-
column stub card and have therefore specified BLKSIZE=51, that the length of
the storage area you define for IDAREA1 must be 52 bytes. The first data byte
(character read or to be punched) must be aligned on a half-word boundary. The
length of the area is specified by the keyword parameter BLKSIZE.

Parameter IODAREA2:

IOAREA2=symbol

Keyword

May specify a secondary |/0O area for standby processing; must be used to
specify the output area for a combined file. You must allocate 1/0 areas that
provide an even number of bytes of data. The first data byte must be aligned on a
half-word boundary.

Parameter IOREG:

IOREG=(r)

Keyword

Specifies the number of the general register (2 through 12) used to reference
current data. If SAVAREA is specified, register 13 may be used for IOREG. If a
work area is not required, this keyword parameter must be specified when there
are two 1/0 areas. This parameter may not be specified if either a work area or a
combined file is specified through the DTFCD macroinstruction. Do not specify
WORKA if this parameter is specified.

Parameter ITBL:

ITBL=symbol

Specifies the address of the 256-byte translation table in your problem program
when records in an input or combined file are to be translated on input. If the
keyword parameter MODE=TRANS is specified, the keyword parameter ITBL
must also be specified.
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. Keyword Parameter MODE:

This keyword parameter is used to specify the input/output mode of the file and is
required as part of the DTFCD macroinstruction. There are four forms of the keyword
parameter which can be used with all types of files:

MODE=BINARY
This form is used for cards read on the card reader in binary mode or for cards
read or punched on the card punch in column binary (image) mode. An 1/0 area
of 160 bytes is required for one 80-column card.

The binary mode is not available for 96-column cards. This parameter is ignored
if the 8413 diskette is used.

MODE=CC
On the card punch, this form must be specified for cards read or punched in
compressed code. An 1/0 area of 80 bytes is required for one 80-column card.

MODE=STD
Should be specified for cards to be read or punched in EBCDIC. This keyword
parameter must be specified if the ASCII=YES parameter is specified. If no
MODE keyword is supplied, this option is assumed.

MODE=TRANS
You should specify this option to have cards read in EBCDIC and translated by
‘ your ITBL translation table, or translated by your OTBL translation table and then
punched in EBCDIC. Each position of your 256-byte translation table contains a
bit-pattern you have assigned to it.

On reading a byte or card column in the record to be translated, data
management places into the receiving byte of your 1/0 area the bit-pattern it
finds in the position of your translation table which corresponds to the position
which the bit- or hole-pattern to be translated occupies in Table C—1 (Appendix
C). For example, on reading 12-0-9-8-1 hole-pattern, which occupies position O
in the EBCDIC column labeled Hollerith Punched Card Code in Table C—1, data
management will place into your |/0O area the bit-pattern it finds in position O of
your ITBL translation table. If you move to your 1/0 or work area the bit-pattern
which occupies position 1 of your OTBL translation table, data management will
punch the hole-pattern (12-9-1) which occupies position 1 in the EBCDIC column
labeled Hollerith Punched Card Code in Table C—1, and so on.

Do not use the Hollerith Punched Card Code column in the ASCII portion of Table
C—1 for this translation table feature.

Keyword Parameter OPTION:
OPTION=YES

Specifies an optional file: one which you anticipate will not invariably be required
. for every execution of your program.
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When the OPTION keyword parameter is used, optional file processing is performed
by data management:

®  if the OPT positional parameter is included in your DVC job control statement
and the device is not avaialble at execution time; or

®  when no device is assigned to the file by your job control statements (i.e., no
DVC-LFD device assignment set).

Optional file processing:

B For an input or combined file, which you issue a GET imperative
macroinstruction, data management branches to your end-of-file routine
(EOFADDRY). No cards are read. You should close the card file.

m  For an output or combined file, if you issue a PUT or a CNTRL imperative
macroinstruction, data management disables these and immediately returns
control to your program at the normal point. No 1/0 is performed.

if you do not specify OPTION=YES, and one of the foregoing conditions occurs, the
file is not opened. Data management branches to your error routine, if you have
supplied one, or to the normal return point in your program if you have not. You will
not be able to perform further processing on the file.

Keyword Parameter ORLP:

ORLP=YES
May be specified for combined files processed in overlap mode, when you are
using a card read/punch unit with the prepunch read station feature installed.

In the overlap mode, each GET or PUT macro processes a different card. Use this
mode to read a card and then punch data on the following card. In the nonoverlap
mode, you can read and punch the same card. If you issue a GET macroinstruction,
you cause a card to be read. If you issue a GET macro and then a PUT macro, you
punch data on the same card that was read by the GET macro. In either mode of
operation, you can issue a series of GET macros or a series of PUT macros. Five
successive GET macros read five cards; five successive PUT macros punch five cards.

Three possible combinations for issuing GET and PUT macroinstructions are:

1. Alternating GET and PUT macroinstructions, when used. with alternating
prepunched and blank cards, produce valid results if overlap is specified. Each
GET macroinstruction applies to prepunched input data cards, and each PUT
macroinstruction applies to punching data into a blank card.

2. Multiple GET macroinstructions between single PUT macroinstructions, when
used with multiple prepunched cards between single blank cards, produce valid
results if, in every case, the number of GET macroinstructions corresponds to the
number of prepunched cards between each of the blanks that the PUT
macroinstructions reference.




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 3-9
BASIC DATA MANAGEMENT

. 3. Multiple GET and multiple PUT macroinstructions, when used with multiple
prepunched cards between multiple blanks, produce valid results if the number
of GET macroinstructions and PUT macroinstructions and the number of

prepunched and blank cards are consistent through the program.

Keyword Parameter OTBL:

OTBL=symbol
Specifies the address of the 256-byte translation table in your program when
records in an output or combined file are to be translated on output. A
translation table is required if the keyword parameter MODE=TRANS is
specified.

Keyword Parameter OUBLKSZ:

OUBLKSZ=n
Specifies the length (in bytes) of the secondary 1/0 area (IOAREA2) for a
combined file. If OUBLKSZ is omitted, the size of the output block is assumed to
be the same length as BLKSIZE.

Keyword Parameter RECFORM:

RECFORM=]
Fixed-length unblocked records are assumed by the. logical IOCS when this
. keyword parameter is omitted. For input or combined files, this option
(RECFORM=FIXUNB) must be used.

RECFORM=UNDEF
Used for undefined records in output files only. You must specify the RECSIZE
keyword parameter when this option is used. If the 8413 diskette is used, this
parameter specification causes the generation of an invalid DTF field message,
DM61.

RECFORM=VARUNB
Used for variable-length, unblocked records in output files only.

Keyword Parameter RECSIZE:

RECSIZE=(r)
Specified for output files with undefined record format; (r) indicates the number
(2 through 12) of the general register that holds the length of the output record.
The record size must be entered into the general register before the PUT
macroinstruction is issued. If SAVAREA is specified, register 13 may be used for
RECSIZE. ‘

RECSIZE=n
Specifies the record size in bytes used in conjunction with the BLKSIZE
parameter value. Data management uses both values to invoke multi-sector 1/0
. operations in processing diskette files.
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Keyword Parameter SAVAREA:

SAVAREA=symbol
Specifies the label of a 72-byte register save area, aligned on a full-word
boundary.

Specified for each card file defined for a program. Only one user register save
area is needed for each program.

If you have a program written for the SPERRY UNIVAC 9200/9300 Series, in which
register 13 is employed, it may be converted to OS/3 specifications by adding a 72-
byte labeled save area (aligned on a full-word boundary) and by specifying the
SAVAREA keyword parameter. Refer to 1.4 for the content of this area.

If SAVAREA is not specified, register 13 must be loaded with the address of a 72-byte
register save area, aligned on a full-word boundary, before any imperative macros are
issued.

Keyword Parameter STUB:

This keyword parameter is used with 0716, 0717, and 0719 card readers and must
be supplied when the stub card read feature is to be used. If the 8413 diskette is
used, both the STUB=51 and STUB=66 parameter specifications are ignored.

STUB=51
The stub card read feature applies to cards with 51 columns.

STUB=66
The stub card read feature applies to cards with 66 columns.

The block size specified (BLKSIZE=n) must be less than or equal to the number of
columns in the card; however, because of the requirement for an even number of
bytes in the length of the 1/0 buffer, you must reserve 52 bytes for the buffer in
defining it with a DC or DS statement in your program when you are reading all
columns of a 51-column stub card.

if omitted, standard 80-column cards are assumed.

Keyword Parameter TYPEFLE:

Describes an input file only. This option is assumed if this keyword parameter is
not specified.
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' TYPEFLE=OUTPUT
Describes an output file only.

TYPEFLE=CMBND
Describes the combined file when both the read and punch features are to be
used.

Keyword Parameter WORKA:

WORKA=YES
Specified if 1/0 records are to be processed in a work area rather than in the 1/0
area. The address of the current work area must be specified with each GET or
PUT macroinstruction. If this keyword parameter is specified, the keyword
parameter IOREG must not be specified.

The following are examples of coding the DTFCD macroinstruction.

Examples:

LABEL AOPERATIONA OPERAND :
10 16 72 80
p¢ READER| [FILLE DEEINITION 1= SAMPLE | Pl 10,00
'R B b oaa [ A B SR N U B S S B S S S R | TR SR
. CARDLIN | | DTrECD| IOAREALZARIEAL 14 | T N .4 PR R
R B Lo o | BULKSIZEE=8O0Iy v v | 0 1] T AT
SRR B i = .4 T
R I N I A boax =FI .S I A A
gy L1 TLYTPlElFlLE’:’]INlPl()frn-}l RO R I 4 BT ST A A
T | TN & = L Lol g

6 PUNICH, |FITILE, TDIEFIIININIDIN =S8AMPLE,  , .1 | T A
g by b v b b v v v by bl TS SR
CARDOIOT P ECD ITXAREBAL =AREA a1 NIRRT e i . I A A
s Lo a g DPAREAZ = AREAZ CYR I T U I . I Lav 4y
[N S| L4 Ibﬁ_ﬁﬁlr-(ﬁn)n?l AR BN ST I I G A A
TR Lo BLKSTIZEE=80I5 o v o L 1 L L
Lo b | E =0 F a1 1 [ A
ST B | I ECSIIZE=( 111)1,1 [T BT R RN G A .3 ST ST
vaa b | I TYPEFILE=D0TPUT 5l + v s | | T BT
AN Loy leDnEl‘:ls:TfDl.;l IS AT SR R B ). B B
1 by | B lﬁEB@TR=.&.x.I.Tl P S G ST N B U T




UP-8068 Rev. 4

SPERRY UNIVAC 0S/3

3-12

BASIC DATA MANAGEMENT

Table 3—1. Summary of Keyword Parameters for the DTFCD Macroinstruction (Part 1 of 2)

Files
Keyword Specification Input Remarks
Output Cmbnd
ASCII YES X X X Specifies processing in ASCIil; if used,
MODE=STD must be specified
AUE* YES X Skip cards containing validity check errors.
BLKSIZE** n X X X The maximum block size in bytes
CONTROL* YES X X Specified if CNTRL macro is to be issued to file
CRDERR* RETRY X For card punch error recovery, if used,
CONTROL must not be specified
EOFADDR symbol R R End-of-file routine for input and combined files
ERROR symbol X X X Address of the user's unrecoverable error
routine
I0AREA1 symbol R R R Address of input/output area; output area for a
combined file
IOAREA2 symbol X X X Address of alternate input/output area; output
area for a combined file
IOREG {r) X X General register (2—13) that contains the
address of the current record when processing
in two 170 areas. Omit WORKA=YES. Must not
be used for a combined file
ITBL symbol X X Address of input translate table; required when
MODE=TRANS is specified
MODE BINARY* Y Y Y Specifies cards are to be read or punched in
column binary
cC Y Y Y Specifies records are to be read or written in
compresed code
Y Y Y Specifies records are to be read and written in
EBCDIC
TRANS Y Y Y For records to be read or written in EBCDIC and
translated by the table specified in the ITBL or
OTBL entry, respectively
OPTION YES X X X Specifies an optional file
ORLP YES X Specifies that a combined file is to be processed
in an overlap mode
OTBL symbol X X Address of output translate table; required when
MODE=TRANS is specified
OUBLKSZ n R Specifies the length of IGAREA2 for a combined
file
RECFORM** R Y R For fixed-length records
UNDEF* Y For undefined records
VARUNB Y For variable-length records
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Table 3—1. Summary of Keyword Parameters for the DTFCD Macroinstruction (Part 2 of 2)

Files
Keyword Specification Input Remarks
Output Cmbnd

RECSIZEt (r) X For undefined records; general register (2—13)
contains record size

n X X Specifies record size in bytes and is used with
BLKSIZE for multi-sector 1/0 on diskette.

SAVAREA YES X X X Specifies 72-byte register save area .
STUB* 51 X Stub card read for 51-column cards
66 X Stub card read for 66-column cards
TYPEFLE R For input files
OUTPUT R For output files
CMBND - R For combined read/punch file
WORKA YES X X X Records are to be processed in work area. Omit
IOREG
LEGEND:
R Required
X Optional
Y One option required

*Not appliable for diskette files
**Parameter may be changed on DD job control statement.
tParameter may be changed on DD job control statement for diskette only.

3.4. IMPERATIVE MACROINSTRUCTIONS

There are five imperative macroinstructions available to you for processing punched card
SAM files:

Macroinstruction Use

OPEN File control

GET Record processing

PUT Record processing

CNTRL Output and combined file record control
CLOSE File control

The following paragraphs provide you with a detailed description of these
macroinstructions, and provide coding examples with explanations, when required, to
clarify use.
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OPEN

3.4.1. Open a Card SAM File (OPEN)
Function:

Before a file can be accessed by the logical I0OCS, you must issue an OPEN
macroinstruction. The transient routine called by the OPEN macroinstruction performs
certain validation checks and initiates file processing. A check is made to determine
that you have supplied all the necessary keyword parameters defining the file. The
device allocation performed by the job control program is determined.

The actions performed by the OPEN transient routine depend on whether the file you
are dealing with is an input or an output file. For input files, the first data record is
not available to you until a GET macroinstruction is issued. For output files, no data is
written; however, the data area is made available for use. Only one file per card
reader should be open at any one time during execution of a program.

Format:

LABEL AOPERATION A OPERAND

(1)

[name] OPEN {filename—1 [,...,filename-n]}
1

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program. The file
name may have a maximum of seven characters; the maximum number of file
names is 16.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Example:
LABEL AOPERATIONA OPERAND A
10 16
119013 dIPEN, IAN1P101TI,1%1-12[011-:71[—1;[311'1[1“‘1& ST B S AT B

Enters the transient routines necessary to prepare the DTF macroinstructions whose
labels are INPUT, OUTPUT, and LISTING. Checks that they are prepared to access
these files with the next imperative macroinstruction (GET, PUT, etc.).
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GET

3.4.2. Retrieve Next Logical Record (GET)
Function:

The GET macroinstruction makes the next logical record in an input file available to
you. The data is accessible either in the 1/0 area or in a work area you have
specified. The macroinstruction is used for all record types.

If you specify only one |/0 area, you may directly access data relative to the name of
the 1/0 area. Otherwise, you must specify a register (through the IOREG keyword
parameter) to be used by the logical IOCS to give the starting address of the current
record, or you must specify a work area in the declarative macroinstruction. More
than one work area may be employed, since the address of the area is specified to the
logical 10CS with each GET macroinstruction. Each GET macroinstruction may specify
a different work area, if necesary.

Format:

LABEL AOPERATION A OPERAND

[name] GET filename , ( workarea
{m } [ { ) }}
1 0

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

workarea
Is the label of an area into which the current record is moved for processing.

(0) or O
Indicates that register O has been preloaded with the address of a work area.

If omitted, indicates the user has chosen processing either by means of a register
(IOREG keyword parameter) or by directly accessing the data relative to the name of
the 1/0 area.

NOTE:

When a work area is specified, the keyword WORKA=YES must also be specified in
the DTF statement.
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LABEL AOPERATIONA OPERAND A
1 10 16
‘&ERE | Y GIET | IIN.'RUTTL,.]L&WDBIK, PN NN NN TN ST N N N S A N B O A

Places the next record of the file described in the DTF macroinstruction, whose label
is INPUT, into the area whose label is INWORK. The optional label HERE may be used
to reference this point in the program.
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PUT

3.4.3. Output a Record (PUT)
Function:

The PUT macroinstruction delivers an output record to the logical I0CS in either the
output area or a work area specified by you.

Data management delivers the records singly to your output peripheral device. A
general register (2 through 13) must be supplied (by means of the IOREG keyword
parameter) when a standby area (IOAREAZ2) is specified and when no work area is
used. This register provides the logical |IOCS with a place to put the address of the
current output area. Records processed in an |/0O area can be referenced directly by
means of the name you have given to that area (IOAREA1). The output areas are not
cleared after the current output data is sent to the device. You should exercise care to
clear the area before use or to supply records, including blanks, which completely fill
the output area to the logical IOCS to prevent spurious characters from appearing in
the data.

When records are processed in a work area, the logical IOCS moves the record into
the 1/0 area. This frees the work area for your subsequent processing.

When punching a record containing an odd number of characters, data management
places a nonpunching character in the 1/0O area at the very end of the data you

supplied.
Format:
LABEL A\ OPERATION A ) OPERAND
[name] PUT filename , ( workarea
g } {m) }
1 0

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

workarea
Is the label of the work area from which the record may be obtained.




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 3-18

BASIC DATA MANAGEMENT

(O) or O
Indicates that register O has been preloaded with the address of the work area.

If omitted, indicates you have chosen processing either by means of a register ((OREG
keyword parameter) or by directly accessing the data relative to the name of the 1/0
area.

NOTE:

When the work area is specified, the keyword parameter WORKA=YES must be present in
the DTF statement.

Example:
LABEL AOPERATIONA OPERAND A
10 16
T N PIUT Llj;.lgUﬂ'MQF[KL NN D N SO U Y U W W U U A SN O AU

Programming Considerations:

Variable-Length, Unblocked Records

You must determine the size of the output record and must insert the size at the
beginning of the record before issuing the PUT macroinstruction. Record size includes
the 4-byte record length field. You may not access the first four bytes, which are
reserved for block size.

Undefined Output Records

RECSIZE=(r) must be specified; you must determine and place the record size in this
register before issuing each PUT macroinstruction.
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CNTRL

3.4.4. Controlling Stacker Selection on the Card Punch (CNTRL)

Function:
The CNTRL macroinstruction allows you to control stacker selection on the 0604 card
punch for output or combined files. In processing a combined file, you may read a
card, process the data read from a card, and then select an output stacker in
accordance with the data on the same card. If you issue the CNTRL imperative macro
in your program, you must specify the CONTROL keyword parameter in the DTFCD
declarative macro (3.3).

The CNTRL macro is ignored if you issue it to a card file processed on the 0605 card
punch because its small error stacker is not designed for selecting cards.

Format:

LABEL A OPERATION A OPERAND

}

(1)

[name] CNTRL { filename} ,SS {
1

Positional Parameter 1:

filename
Is the label of the DTFCD declarative macro defining the output or combined file.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFCD
declarative macro.

Positional Parameter 2:

SS
Specifies stacker selection on the 0604 card punch.

Positional Parameter 3:

1

Specifies selection of the normal stacker.

Specifies selection of the select {error) stacker. If the third positional parameter is
omitted, specification of the select stacker is assumed. If the third positional
parameter is specified, but is not specified as 7 or 2, specification of the normal
stacker is assumed; an error flag appears in your program listing.
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3.4.4.1. Using the CNTRL Imperative Macro

You issue the CNTRL macro after any PUT or GET imperative macro that punches or reads
the card you want to select, and before any PUT or GET macro that processes the
following card. If you issue several CNTRL macros in succession, the last one you issue
controls which hopper the card goes into the next time card motion occurs.

A look at the following schematic diagram of card flow through the 0604 card punch may
be helpful in visualizing what the CNTRL macro does for you. In Figure 3—1, a card moves
from left to right, from the input hopper, past the optional prepunch read station, to the
punch station. It then passes into one of the two output hoppers: either the normal stacker
or the select stacker, according to the position of the deflector. The 0604 card punch
subsystem itself automatically deflects error cards into the select stacker; it is the deflector
that can be controlled by the CNTRL macros issued in your program.

PUNCH

— STATION
L J
L}
— DEFLECTOR
L]
INPUT ‘P \
HOPPER \

PREPUNCH POSTPUNCH \ §

READ READ \

STATION STATION

(OPTIONAL)

SELECT NORMAL
STACKER STACKER

Figure 3—1. Schematic Diagram of Card Flow through 0604 Card Punch

The normal sequence is that a card in the postpunch station passes into the normal
stacker when the following card enters the punch station; if you have set the deflector by
issuing the CNTRL macro, however, it passes into the select stacker when the card
following it moves (is fed or punched). Stacker selection for a card that has gone through
the punch station thus takes effect when a macro is executed that moves the following
card — a GET or PUT macro, depending on file type and your processing.

When a card file is opened, then, cards passing the punch station are sent to the normal
output stacker until you issue:

= CNTRL filename,SS; or

n CNTRL filename,SS, 2.
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Then, the following imperative macro (GET or PUT) that causes card motion results in one
card being placed in the select stacker. If you do not issue any further CNTRL macros,
cards following the card that went into the select stacker are sent into the normal stacker.
Thus, a CNTRL macro to send a card to the select stacker applies only to one card: To send
10 cards to the select stacker, you must issue 10 CNTRL macros, properly interleaved with
PUT or GET macros. Note that the CNTRL macro causes no card motion itself.

For an output file, each PUT macro causes a card to be fed into the 0604 card punch and
a card to be directed into an output hopper. You must issue the CNTRL macro after the
PUT macro that punches the card you want selected and before your next PUT macro.

Example:
LABEL AOPERATIONA OPERAND A
R S ln‘:ll PN O YO S N S U R U VO S U SN SR H S N Y S S SO S S S S B
Lo by OIP1E1N1 LPnUanCHl e by v b e b e b I
e vt JPUT  JPUNCHE o b L
2. b P PUT P PUNCHE e e o b L
SO B CINTR.L PLUINLCIHl,lSLsI TR O T N Y WO SN Y O S S O S S SO A A
3. Lty PUT, . WNCHE v b v b b b
W I CJL\LTRJ_ pU1N1C1H7ISSl;IZI U NS Y S Y S S AN T S VUR K U0 SN N N B
Lo Lo L ICNTRLU PUJ\JQH], SS ,|| L ;
4'- NN RS EUJ L1 PUNCHI v o b b by v b by
IR S B JN|T1R1 PlUlNClHlf lslsl,lzl e by by v by s Ly
5_ Lot fUlTn L RUnN@:H] RN B A A i B ST A I AN S N A S A B
6. [ T, PUNCH 0 oo v b v U e L g
7 T Y PlUl-rl 1 P:U1NC|H! I B I xAu I AR S SN WS TN SN NN S S W NN U SN U N BN
Sl 1 | CLDSEIPUNCHL v b e
[ B o1 covv e b e by e b e by
A A 1 l.l 1 T B B L N N AT ARG G SR A AN A U TS

O

lHl 11 TIFICID TIYIPIEIFILIEI=I UH.PIU|TI;1 [ T '1 1=

]
llllll Jlll lllllllllllllll[lllllll
O

.

PR B B Ly RN TR N S S S S U SN S S SO AN AN S N Y A SN

1.  Punches card 1.

2. Punches card 2; card 1 is sent to the normal stacker.
3. Punches card 3; card 2 is sent to the select stacker.
4. Punches card 4; card 3 is sent to the normal stacker.

5. Punches card 5; card 4 is sent to the select stacker.




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 3-22
BASIC DATA MANAGEMENT

6. Punches card 6; card 5 is sent to the normal stacker.

7. Punches card 7; card 6 is sent to the normal stacker.

8 On closi’ng the output file, card 7 is sent to the normal stacker.

9. PUNCH is the logical file name of the output card file being processed.

When you are processing combined files (TYPEFLE=CMBND), you have two processing
modes, overlap and nonoverlap. The overlap mode is specified with the ORLP keyword, as
you recall from 3.3; if you omit the ORLP keyword from the DTF of a combined card file,
you process the file in the nonoverlap mode. The action of the CNTRL macro is slightly
different in each of these modes; consider the overlap mode first.

For a combined card file with overlap, each GET or PUT macro advances a card, and the
CNTRL macro applies to the card processed by the previous GET or PUT macro. The
sequence of instructions in the following coding example processes a combined file deck
named COMBO, in which each punched card is followed by one blank card. A punched
card is read, data is processed, and some resulting data is punched into the blank card
following it.

Example:
LABEL AOPERATIONA OPERAND A
10 16
ta a1 | b Loy v e by e b v v b g e g Ly
RN I (A v b e e b e b e by e by Iy
IR B PEN, CnDnMB@llll¢liaxal11|||111111x41LJ
| TS EQU I P& e e b e L
bl ET . MB® o b b
JE N ! CM[TIRIL J‘).MB.DI,.S.S. AT BT N T S RTINS S B N S S N G
TSR NENE NI T, OMBDY . 0 b L
I I 1L re e e o b e by b v b by
ENDFLI |, LHSE COMBDY | 0 0 oo by by v by g b
(AR I 0T 'S B SRS N BRI RN A ST N SN N RS R A I A
N B T PR N A SR SN B
N S e T S R U U T S T U Y SO0 SO S S N WA S M S S0 S O A Y S O AN I A
OMBYI , , | DTFCD [TYPEFILE=CMBND, . | v vty v by 0 by
R L RLP=YES, . 1« v ol v v bvv g by g b
[ S A B A 11 :
A | 1l11:Jnl1111111[11114141LL11J1LL
e by TR 1111l1411111L1L11111|111141L111
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The instruction sequence shown causes all the prepunched cards to be sent to the
select stacker and all of the newly punched cards to be sent to the normal stacker.
Processing continues until an end-of-data (/*) card is detected (2.3.2); at this point,
the end-of-file routine ENDFL closes the file, and the job terminates.

On the other hand, consider the nonoverlap mode of processing a combined card file:
A single card may be processed by a GET and a PUT macro. A CNTRL macro may be
issued after any macro that processes a card. If a card is processed by both a GET
and a PUT macro, CNTRL may be issued after either the GET or the PUT macro to
control stacker selection of that card. If several CNTRL macros, which apply to a
single card, are issued, the last CNTRL determines which stacker is selected.

The following coding example reads three cards from a combined card file named
COMBO2, processed in nonoverlap mode and containing no blank cards. It punches data
on all three cards; the first is sent to the select stacker, and the other two cards are sent
to the normal stacker. S

Example:

LABEL NAOPERATIONA OPERAND A

AU AR bt ST B S SR S A AN R O B AT A A IR T

b0 ]
L1 | PP COMBDZ, . vty i e
[ B GEITII CLOJMBIDIZI e v by g g b v by e e by
P by lUlel ClblMBDllellllllllilLlIllllllllllL
IR B lMT.R( CIQMBIDIZIQISIS RN BN R T E B GRS T A N S T A
ot | GET | COMBDZ ot

LlLllllElUJTll ClOMBOIZlLJIII][IIIIII
VIR B TLLC[OMBDQZ«ILIllnllllnl

—

AT UT. . CxDManl cee by e by by Loy Lo
[ N A lLDoS:E CKOMBLQIZIJ co e v by v e v by g b
RN B A [ v o by e by e b e by vy b g g
s b P S b b b L
NN e B PR I N I BRI AR STATETIe BT

CIQMBD&_I__IDIIIEJCLD TlYl.PIEIFlLlEI=ICIMIB1NIDl-1 O TN S S U W S WO A O S A AR

L ]
RO A L le1 v vy v e e by ey by e oy g b

[ ]
Lo by g 1 o1 NI B O BN S B H S ST AT A S N S0 N0 BN N AT R NV T N AT R A N
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CLOSE

3.4.5. Close a Card SAM File (CLOSE)

Function:

The CLOSE macroinstruction initiates the termination procedures for your card SAM
file. When all the data in a file has been processed, a CLOSE macroinstruction should

be issued.
Format:
LABEL AOPERATION A OPERAND
[name] CLOSE filename-1 [,...,filename-n]‘
(1)
1
*ALL

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in your program. Filename
may contain a maximum of seven characters; the maximum number of filenames
is 16.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

*ALL
Specifies that all files currently open in the job step are to be closed.
Example:
LABEL AOPERATIONA OPERAND A
10 16
ENDREP, CILOSE] [ ENPUT! | v 4 Loy Lagov b v b g 1

Enters the transient routine which closes the file described in the DTF macroinstruction
whose label is INPUT.
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. 3.5. ERROR AND EXCEPTION HANDLING

3.5.1. FilenameC

When certain errors or exceptions to file processing performance are detected by 0S/3
data management, it will make appropriate entries in specific fields of the DTF file table,
which your program may address in order to learn of these conditions and take the proper
course of action on regaining control. One such field is filenameC, a 1-byte field which
you may access by concatenating the character C to your 7-character logical filename and
using the test-under-mask (TM) instruction.

Refer to Appendix B for the meaning of the bits in filenameC of the DTFCD file table which
are set to binary 1 by 0S/3 data management for certain error and exception conditions.

3.56.2. Filename$S

When you have specified CRDERR=RETRY on a card punch file DTFCD and six successive
attempts to punch a card have failed, 0S/3 data management sets the hardware error bit
in filenameC (see Appendix B) and also places the image of the card which is in error in
filenameS of the DTFCD file table. FilenameS, which you may address in the same way as
filenameC, is an 80-byte field for all modes except the binary (image) mode, and a 160-
byte field for that mode. FilenameS does not contain the error card image if the file is a
combined file. Software punch retry applies to the 0604 card punch. For the 0605
. (integrated) punch, the operator can repunch erroneous cards.

3.6. SAMPLE PROGRAMS

The following examples have been constructed to illustrate typical uses of card input,
output, and combined files in BAL programs. They also provide examples of the OS/3 job
control statements you need to implement your programs.
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4. Diskette Formats and
File Conventions

4.1. GENERAL

This sectiorémg,gdescribes the data formats and file conventions that apply to the 8413
diskette subsystems files supported by OS/3. The 8413 diskette is a rapid replacement

medium for card processing devices and provides multifile volume and multivolume file
exchange capabilities.

4.2. FILE ORGANIZATION

The 8413 disl(é“ﬁg is a single-sided, fixed-sector storage medium used for sequential file
processing as a substitute for punched card equipment. The diskette subsystem handles
single or multivolume input, output and combined files. A maximum of 19 files is allowed on
a single diskette volume. A summary of the 8413 diskette volume characteristics follows:

Tracks 77 (0—76)

Tracks (usable) 73 (1—73)

Sectors per track 26

Sectors (records) per volume 1898

Sector size 128 bytes

Files per volume 19 maximum

Number of volumes 1562 maximum per file

Figure 4—1 illustrates the track and sector organization of an 8413 diskette volume.
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SYSTEM VOLUME
SCRATCH ERMAP LABEL
P, o P N,
R |
1 { 2 : 3 : 4 | 5 } 6 7 8 FILE DESCRIPTION LABELS | 26
) ] | | 1 |
1 1 { 1 |
N ’
\‘\—/—\/—\__/ Il /
NN SECTORS ;o
AY AY / 4
A AY 14 A
A} AY II II
\\ \\ / /
AY AY 4 14
Ay AN / 7
AY \ 14 /
AY \ [ /
A \ 14 ’
AY \ 4 7
AY \ ’ 14
\‘ \ 7 II
TRACK /
L4
0 \\ INDEX TRACK /
\ I
1
=~ DATA FILES -
73
74 not used
75
spare or
alternate
76

Figure 4—1. Typical Organization of a Diskette Volume
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File description labels are written on the first track (track O) of each volume of a diskette
. DTFCD file by data management. The maximum number of files that can be written to a
volume is 19. The simple 128-byte diskette file label format is:

0 1 2 3
(o} label ID
4
»
=~ LABEL DATA ;L&
76
81
rj/ L
T NOT USED ;_Jr
e -

NOTE:

Details on the diskette file description label are presented in D.5.

4.2.1. Diskette Input Files

Diskette files can be contained on one volume or can span several volumes (multivolume
file). Information on a diskette volume is organized into two areas; the index track (track O)
and the data files (tracks 1 through 73). Track 74 is not used; tracks 75 and 76 are
alternates or spares (See Figure 4—1).

The index track (track O) contains a volume label (VOL1) in sector 7. Sectors 8 through 26
are used for the file description labels. One file can be described in each sector; therefore, a
maximum of 19 file description labels can be entered in the track index.

The data portion of the diskette files contain punch card images (EBCDIC) with one record to
each diskette sector. Each sector is 128 bytes long, and any unused space in the sector after
the record is hardware padded.

All diskette input files are read-only sequential files. Multivolume files require that the
. volumes be mounted in the proper sequence; standard mount messages provide prompting
to ensure that the volumes are mounted in the correct order.
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4.2.2. Diskette Output Files

Diskette output files are read/write sequential files allocated on a sector basis. All files
must reside in a contiguous area. When the file description label is written, it includes a
pointer to the beginning of the file. Card images that are read to diskette are entered
sequentially, one record (card image) per sector; unused space after the record in each
sector is padded with binary zeros.

4.2.3. Combined Files

Diskette combined files are read/write files that are used mainly for updating records. A
record is read, updated, and then written back into its original location; this is the
nonoverlap mode of processing. You should exercise extreme care when using combined
files, because destruction of the initial contents of the record read may result when writing
back into that location. The overlap mode of processing for combined files is not supported.

4.3. RECORD FORMATS

Diskette records fall into two categories: fixed-length unblocked records and variable-length
unblocked records. Records are contained one to a sector within a file. There is no record
blocking of diskette records.

4.3.1. Fixed-Length Records

Fixed-length diskette records are all of equal length for a given file. Diskette records are
generally the length for a given card type image (51, 66, 80, or 96); however, the records
can be any length from 1 to 128 bytes. Figure 4—2 illustrates the fixed-length record
characteristics.

4. 3.2. Variable-Length Records

When you use variable-length records, data management preempts the first four bytes of
every block (in this case, record) for use as a record descriptor word (Figure 4—2). Data
management calculates the length of the record and inserts this for you in the first two
bytes; the other two bytes are used by data management.

Data management, again reserves the final two bytes of the record descriptor word (RDW)
for its own use, but the first two bytes must contain the length of the record of which the
RDW is a part.

When you specify that your records are variable and unblocked, data management will write
out one block for each logical record you submit, regardless of the amount of available space
remaining in the 1/0 area.

You must not use the RECSIZE keyword parameter in your DTF for a file containing variable-
length records, because data management expects to find the record size in the first two
bytes of RDW.
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. FIXED-LENGTH

LOGICAL RECORD

le A |
[ 128 BYTES I

c
128 BYTES |

VARIABLE-LENGTH

r LOGICAL RECORD
—>~| 4 BYTES [ 8
I 124 BYTES
C .
i 128 BYTES
LEGEND:
r Record descriptor word (RDW)
A Data record length plus padding to fill out the sector
B Variable record length
(o {/0 area layout
‘ P Padding
NOTES:
1. For input files, data management passes to the user the record length and data portion of the record.
2. BLKSIZE=n specification on DTF macro and file label block length determines the size of record processed during
OPEN processing. The maximum block size of multisector 1/0 is 1024 bytes.
3. Unused sector space is hardware padded.
4, Under multisector 1/0, user IOAREA contains multiple records in either fixed unblocked or variable unblocked formats.

Figure 4—2. Diskette File Record Formats
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5. Function and Operation
of Diskette SAM

5.1. GENERAL

This section contains a brief description of the data management modules that apply to
SAM operation for input files, output files, and combined files used with diskette operation.
Following the functional description is a detailed explanation of the declarative
macroinstructions that define the three types of files. This section concludes with the
imperative macroinstructions that initiate, conduct, and terminate file processing.

NOTE:

The 8413 diskette processor does not handle compressed code translation.

5.2. FUNCTIONAL DESCRIPTION

5.2.1. Input Record Processing

Diskette input files, like punched card input files (2.2.1), use the fixed unblocked record
format (RECFORM=FIXUNB). Diskette records range from a fixed length of 1 to 128 bytes
per sector. In addition, diskette input files can be in variable unblocked record format
(RECFORM=VARUNB).

Data management accesses diskette input files in read mode only. Once data management
locates a diskette file label at open time, it saves the file label address and certain fields of
information from the label such as file extent boundaries, i.e. beginning of extent (BOE), end
of data (EOD), and end of extent (EOE). Data management then compares file label
information with DTF specifications to determine if the file should be processed under
single-sector or multisector 1/0. It is the user’s responsibility here to provide 1/0 areas of
adequate size to handle the block length specified.
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5.2.2. Output Record Processing '

Data management accesses an opened diskette output file in both read and write modes.
Using the file-id on the job control // LBL statement, data management searches the index
track to locate the corresponding file label and saves the file label address to be used at
close time. Files can be extended or overwritten on output only if the expiration date has
been surpassed or if INIT is specified on the // LFD statement.

If specified on the // LBL statement for the output file, the new creation date is then
inserted in the file label; otherwise, the system date is used as the creation date.

If INIT is specified on the // LFD job control statement for an output file, the file expiration
date is ignored and the file is overwritten. If EXTEND is specified on the // LFD statement,
the expiration date is checked and if still valid, the file is extended. If neither INIT or EXTEND
is specified, a normal check of expiration date occurs.

If no major file errors occurred to that point, data management writes the label back to the
index track in its original sector location, positioning occurs if EXTEND mode was specified,
and data management marks the DTF as opened and passes control to the next instruction.

Data management writes output files via the PUT imperative macro either by single-sector
or multisector 1/0 (determined by BLKSIZE or RECSIZE DTF specifications). When data
management closes output files, it writes all necessary buffers to the diskette to avoid loss
of user records, and updates the EOD field of the file label by reading the label, updating it,
and writing it to its original sector location on the index track. Finally, data management
resets indicators and fields in the DTF and marks the DTF closed.

5.2.3. Combined File Record Processing

Data management handles combined files (files capable of GET/PUT functions) at open
time the same way it handles input files (5.2.1).

Likewise, during close operations, data management handles combined files as output files
(5.2.2) with one exception. If the current EOD is less than the original EOD, i.e., partial
update occurred, data management does not update the EOD field on the file label. If the
current EOD is greater than the original EOD, i.e., file extension occurred, data management
updates the EOD field in the file label.

Data management processes GET and PUT diskette operations for combined files under
single-sector I/0. The IOAREA1 receives the input record via the GET macro. The user must
move the record to IOAREA2 and then update it. The contents of IOAREA1 are
superimposed on the updated record in IDAREAZ2. If an invalid character results, the original
character in IOAREA1 will be substituted in IOAREA2. From there, the PUT macro writes it
to the diskette at the sector from which the original record was read. Data management
repositions back one sector before each write so that the PUT writes directly to the record’s
original location. When a series of PUT macros occurs, however, no backward sector
repositioning occurs after the second and all succeeding PUT macros. The user must take
care in moving updated records to avoid loss of existing data.
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5.2.4. Multisector 1/0

Multisector 1/0 is allowed for the diskette up to a maximum 1/0 byte count of 1024. This
means that up to 8 full 128-byte sectors (records) can be read or written with one physical
I/0. Many more sectors can be handled, if record size is less than 128 bytes. For example, if
record size is 80, the maximum blocksize that can evenly process multiple sectors is 960
bytes and the number of sectors accessed in a single physical 1/0 is 12.

To process smaller records using multisector 1/0, the BLKSIZE and RECSIZE parameters of
the DTFCD declarative macro must be specified with the blocksize value being an integral
multiple of the record size. To determine the actual number of sectors to the processed,
divide your BLKSIZE length DTF specifications by block length field in the file label (positions
23 through 27 in the file label sector).

The result must be an integral number of sectors. There is no remainder. Records are in
blocked format in 1/0 areas; therefore, to facilitate record by record processing, you must
specifiy either the IOREG or WORKA parameters on your DTFCD macro.

In addition, the IOAREA buffer space allocation must be increased to equal the new larger
blocksize specification in the DTFCD macro and reprogramming and reassembling of
existing card file programs is necessary to use diskette multisector 1/0.

In multisector processing, the initial logical GET brings in a block of sectors and either
points to a record or moves a record to your work area. When all records from a block of
sectors have been processed, another physical multisector 1/0 occurs and processing
continues until the file is exhausted and EOD is reached. Control then passes to your end of
file routine (EOFADDR=symbol).

5.2.5. Specifying 8413 Diskette Use
The following steps are required to use the 8413 diskette:

m  The supervisor which supports the diskette must be generated. See the system
installation user guide/programmer reference, UP-8074 (current version). ‘

®m  The DSKPRP system utility routine and diskette space management must be applied to
the diskette to initialize the allocate file space before user program execution. See the
system service programs (SSP) user guide, UP-8062 (current version).

=  The appropriate job control statements must be provided to enable diskette recognition
and scheduling. The // DVC statement specifies logical unit numbers 130, 131, 132,
or 133 for diskette. The ALT option of this statement allows you to specify multivolume
processing (using two drives). The // VOL statement supplies the diskette volume
serial number. On a first run, the // EXT statement allocates sectors. The // LBL
statement identifies the file (this name should match positions 5—12 on the file label
of the diskette).
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Only the first eight positions of the field are used for the file name. The // LBL .
statement can also specify the file creation date, and file expiration date. Finally,
the // LFD statement specifies the name given for the file description (DTFCD).

For further detail, see the job control user guide, UP-8065 (current version).

5.2.6. Diskette Limitations

The following limitations exist for the 8413 diskette:

m  All diskette files are created and retrieved sequentially.

®  Data management requires that each diskette file be opened via an OPEN imperative
macro before accessing the file and closed via a CLOSE macro when file processing is
finished. Data management also recognizes a virtual device on an OPEN macro.

m  The CNTRL imperative macro is ignored when issued to a diskette file.

m |f an error occurs during file processing in output mode, and control passes to the
user’s error routine, the user must close the file in error to permit data management to

update the EOD pointer in the file label.

®  Maximum block size allowable with multisector 1/0 is 1024 bytes and file processing is
limited to tracks 1 through 73. .

m  Within the same job step, only one logical file (DTF) may access a diskette volume.

s Data management cannot process, in a normal GET/PUT sequence, combined files that
contain logically deleted data records containing ‘D’ in the first position of the record.

m  Data management PUT operations do not use multisector processing if spooling out.
The output writer provides this feature.

®  All data management mount messages are suppressed in a spooling environment.

m  |f spooling is in operation, a CLOSE macro does not attempt to access the diskette.
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DTFCD
(Diskette)

5.3. DEFINE A SAM DISKETTE FILE (DTFCD)

Function:

The DTFCD declarative macro used to define punched card files is also used to define
diskette files (3.3). Except for the undefined record format specification
(RECFORM=UNDEF) which generates an invalid DTF field message (DM61; see Table
B—1), if issued for a diskette, the following DTFCD parameter specifications do not
apply to diskette files and are ignored if specified for diskette files:

AUE=YES

CONTROL=YES

CRDERR=RETRY

MODE=BINARY

RECFORM=UNDEF

STUB=51

STUB=66

The format of the DTFCD macroinstruction as it applies to diskette files follows:

Format;

LABEL A OPERATION A OPERAND

filename DTFCD [ASCH=YES]
[,BLKSIZE=n]
[,EOFADDR=symbol]
[,ERROR=symboi]
IOAREA1=symbol
[JOAREA2=symbol]
[LIOREG= {r)]
[JTBL=symbol]

.

[,OPTION=YES]
[,ORLP=YES]
[,OTBL=symbol]
[,OUBLKSZ=n]
[ ,RECFORM=
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LABEL A OPERATION A OPERAND

! n
[.SAVAREA=symbol]

,TYPEFLE=
OUTPUT
CMBND

[ WORKA=YES]

For a complete description and summary of each keyword parameter, refer to 3.3 and Table
3—1.
5.4. IMPERATIVE MACROINSTRUCTIONS

There are four imperative macroinstructions available to you for processing diskette SAM
files:

Macro instruction Use

OPEN File control

GET Record processing
PUT Record processing
CLOSE File control

The following paragraphs describe these macroinstructions in detail and provide coding
examples with explanations.
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OPEN

5.4.1. Open a Diskette SAM File (OPEN)

Function:

The OPEN macroinstruction is used to open a file for processing. The transient routine
called by the OPEN macroinstruction makes certain validation checks and then
proceeds to access the diskette file. The OPEN transient routine accesses input and
combined files in read only mode (5.2.1). It accesses output files in read and write

modes (5.2.2).
Format:
LABEL AOPERATION A ' OPERAND
[name] OPEN {filename-‘l... [,filename-n]}
(1)

Positional Parameter 1:

filename

Is the label of the corresponding DTF macroinstruction in the program. The file
name may have a maximum of seven characters; the maximum number of file
names is 16.

(1)
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Example:
LABEL AOPERATIONA OPERAND A
10 16
§ S S T | l 1 1 a?lElNl E[lNlPxU:ﬂ;DUL-\—IRUI-E | L i 4 1 ¢ l § S S T | l | I N S lL

Enters the transient routines necessary to prepare the DTF macroinstructions whose
labels are INPUT and OUTPUT. Checks that they are prepared to access these files with
the next imperative macroinstruction (GET, PUT, etc.).
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GET

5.4.2. Retrieve Next Logical Record (GET)
Function:

The GET macroinstruction makes the next logical record in the input diskette file
available to you. The data is accessible either in an |/0 area or in a work area you have
specified. Data records must be in fixed unblocked or variable unblocked format (4.3).

If you specify only one I/0 area and require single-sector 1/0 processing, you access
records relative to the name of the 1/0 area. Otherwise, you must specify a register
(IOREG keyword parameter) used by the card processor to supply the starting address
of the current record or must specify a work area in the DTF declarative macro,
WORKA=YES.

If you use muitisector processing, to determine the number of sectors read by one
physical 1/0 as a result of a GET macro, divide your DTF blocksize length by the block
length field in the file label (positions 22—26). The result must be an integral number
of sectors. There is no remainder. The GET macro reads a block of sectors and points to
a record or moves it to a work area until reaching end of data (EOD). Data management
then passes control to your EOFADDR=symbol routine indicated on the DTF macro.

Format:

LABEL J A OPERATION A l OPERAND

[name] | GET { (f:l;aname } [ { ::)c;rkarea }]

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

(1)
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

workarea
Is the label of an area into which the current record is moved for processing.
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(0)
Indicates that register O has been preloaded with the address of a work area.

If omitted, indicates the user has chosen processing either by means of a register
(IOREG keyword parameter) or by directly accessing the data relative to the name of the
170 area.

NOTE:

When workarea is specified, the keyword WORKA=YES must also be specified in the
DTF statement.

Example:
LABEL NOPERATIONA OPERAND . A
10 16
HERE ., GET. . IN;RL‘TI,IINMGRKA RS N WY S AU N E W N M N A M SR T O

Places the next record of the file described in the DTF macroinstruction, whose label is
INPUT, into the area whose label is INWORK. The optional label HERE may be used to
reference this point in the program.
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PUT

5.4.3. Writing a Diskette Record (PUT)

Function:

The PUT macroinstruction delivers an output record to the card processor. In single-
sector processing, each PUT macro writes a record to diskette. In multisector
processing, you use the IOREG or WORKA specifications in the DTF and the PUT macro
to control! the release and writing of individual records from a block of sectors held in
the output buffer to the output file on the diskette.

To prevent occurrence of unwanted information in the data, you must be careful to
clear output record buffer areas before each use or, to supply complete records
including blanks on each logical PUT.

Format:

LABEL AOPERATION A OPERAND

[name] PUT {{fll;mame} [, { }/:)c))rkarea }]

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

(1)
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

workarea
Is the label of the work area from which the record may be obtained.

(0)
Indicates that register O has been preloaded with the address of the work area.

If omitted, indicates you have chosen processing either by means of a register (IOREG

keyword parameter) or by directly accessing the data relative to the name of the 1/0
area.
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. NOTE:

When the work area is specified, the keyword parameter WORKA=YES must be present in
the DTF statement.

Example:

LABEL AOPERATIONA OPERAND A
10 16

AN ur . (|\1\4+QUM‘R1KLI|111114111@11111[1

Programming Considerations:
®  Variable-Length, Unblocked Records

You must determine the size of the output record and must insert the size at the
beginning of the record before issuing the PUT macroinstruction. Record size includes
the 4-type record length field. You may not access the first four bytes, which are
reserved for block size.
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CLOSE

5.4.4. Closing a Diskette File (CLOSE)
Function:

The CLOSE macroinstruction transfers control to a data management CLOSE transient
routine which validates devices. If devices are diskette, a new diskette close transient
receives control and determines the close processing required according to file type. It
marks the DTF of an input file closed and resets indicators and fields in the DTF where
applicable (2.4.3). For output files, it writes all necessary buffers to diskette, updates
the EOD indicator in the file label, and resets indicators in the DTF before closing the
file (2.4.4). The diskette close transient closes combined files like output files except
when updating or not updating the EOD field for partial updates of files or extended
writes to files (2.4.5).

Format:

LABEL A OPERATION A OPERAND

(1)
*ALL

[name] CLOSE {fiienamed [,... filename-n] }

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in your program. Filename
may contain a maximum of seven characters; the maximum number of filenames

is 16.

(1)
Indicates that register 1 has been preloaded with the address of the DTF

macroinstruction.

*ALL
Specifies that all files currently open in the job step are to be closed.

Example:

LABEL AOPERATIONA OPERAND A

ENIIIErPII CILQSI “l‘PAUﬂ‘lLlLlJllll'lLl¢Illll,l[lLlil

Enters the transient routine which closes the file described in the DTF
macroinstruction whose label is INPUT.
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6. Printer Formats
and File Conventions

6.1. GENERAL

The section describes the data formats and file conventions that apply to printer
subsystem files supported by 0S/3. The SPERRY UNIVAC 0773 Printer Subsystem, an
integrated printer, is intended primarily for use with 0S/3. However, the SPERRY UNIVAC
0768, 0770, and 0776 Printer Subsystems are also supported by 0S/3.

A number of terms, used in what follows, are explained here:

line spacing
Advancing the paper (or forms) to be printed under the control of a line counter,
i.e. a specified number of lines.

line skipping
Advancing the paper to a line on the form that is specified by a code placed in
the vertical format buffer (VFB) by the user (or by a punch made by the user in
the forms control loop).

paper advance
Vertical movement of the form or paper in the printer either after printing or
without printing.

vertical format buffer
A buffer in the 0773, 0770, 0768, and 0776 printers. The buffer contains a
location for each line on a form. A code may be placed in the location that
corresponds to a particular line. Your program can then advance the form to that
line by issuing a skip command and specifying the appropriate code. The paper
tape loop on the 0768 printer is used in conjunction with the VFB.

load code buffer
A buffer located in the printer that allows the specification of any 8-bit code for
_any graphical symbol on the print band or drum. Thus, you can load the EBCDIC
codes for the graphical characters on the print band into the load code buffer in
the proper sequence and then print EBCDIC data.
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6.1.1. 0773 Printer Subsystem ‘

The 0773 printer has a standard print line of 120 print columns. You can expand this to
144 print columns through available hardware options. Line spacing (6 or 8 lines per inch)
is accomplished through a switch on the printer. Paper advance (up to 15 lines) is
controlled by the VFB and can be accomplished after printing or without printing.

6.1.2. 0770 Printer Subsystem

The 0770 printer allows you to use print lines of up to 160 print columns. The line spacing
(6 or 8 lines per inch) and paper advance (up to 15 lines) are accomplished through the
VFB. As with the 0773 printer, paper advance can be accomplished without printing or
after printing.

6.1.3. 0768 Printer Subsystem

The 0768 printer allows you to print lines of up to 132 print columns. Line spacing (6 or 8

lines per inch) is controlled through a punched paper tape loop (forms control loop), and
paper advance (up to 15 lines) can be accomplished without printing or after printing.

6.1.4. 0776 Printer Subsystem

The 0776 printer allows you to print lines of up to 136 print columns. Line spacing (6 or 8 .
lines per inch) and paper advance (up to 15 lines) are accomplished through the VFB. As

with the 0773 printer, paper advance can be accomplished without printing or after

printing.

6.1.5. 0778 Printer Subsystem

The 0778 printer has a standard print line of 120 print columns. You can expand this
optionally to 132 print columns. Line spacing (6 or 8 lines per inch) is accomplished
through a switch on the printer. Paper advance (up to 15 lines) is controlled by the VFB
and can be accomplished after printing or without printing.

6.2. FILE ORGANIZATION

A print file can be best described as a collection of related data that is output to a printer
device, one line at a time (band or drum printer). Line printers assemble the contents of a
complete line (including blank spaces) before actual printing occurs.

Line printers are provided with the 90/30 system, and operate through OS/3. Therefore,
not only are you responsible for organizing the data you want printed within each line, but
you must also consider the vertical separation between lines and pages.
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Print files described in this section fall into three categories:
® general text;
®  tabular data; and

®  data printed on forms.

6.2.1. Text

The simplest printer file to understand and use is probably one which consists of plain
text. For example, assume that each input record is punched card and each output record
is formed in the 1/0 area or in a work area you have specified. The records are output to
the printer buffer by the physical IOCS. Each time that the printer buffer is full, a print
command is issued and the line is printed. Figure 6—1 is a typical example of text output;
the annotations point out the record where the home paper instruction should be issued
and the home paper position necessary to begin printing the lower portion of the text at
the top of a new page.

LINE TRUNCATED (BIT 0)

VERTICAL
SPACING FIXED LENGTH, UNBLOCKED RECORDS: THE LINE TRUNCATED BIT IS SET

DURING OPEN PROCESSING IF THE USER HAS SPECIFIED A BLOCK SIZE
WHICH INDICATES A PRINT LINE LONGER THAN THE MAXIMUM PRINT LINE

6 Lines/incn | WHICH CAN BE PRINTED ON THE ASSIGNED PRINTER. OPEN PROCESSING IS
COMPLETED AND THEN A BRANCH TO THE USER ERROR ROUTINE OCCURS. IF
THERE IS NO ERROR ROUTINE, THE OPEN ROUTINE RETURNS TO THE USER
AT NORMAL RETURN POINT. IF THE USER CONTINUES PROCESSING EACH

PRINT LINE WILL CONTAIN THE MAXIMUM NUMBER OF PRINT
HOME PAPER

INSTRUCTION

HOME PAPER PAGE
POSITION NUMBER
90730 PRINTER SYSTEM/USER INTERFACE ———-T_ _ _ _ 16
PAGE POSITIONS WHICH CAN BE PRINTED ON THE ASSIGNED PRINTER.

HEADING

VARIABLE LENGTH, UNBLOCKED RECORDS AND-DEFINED RECORDS?

IF THE USER TRIES TO PRINT A LINE LONGER THAN THE MAXIMUM LINE
LENGTH INDICATED BY THE BLOCK SIZE SPECIFICATION, A LINE EQUAL

IN LENGTH TO THE MAXIMUM INDICATED BY BLOCK SIZE WILL BE PRINTED,
AFTER THE LINE 1S PRINTED, THE LINE TRUNCATED BIT WILL BE SET AND
A BRANCH TO THE USER ERROR EXIT OCCURS. {F THERE IS NO ERROR EXIT.,
THE PUT ROUTINE RETURNS TO THE INSTRUCTION AFTER THE PUT MACRO
INSTRUCTION. NOTEs THE OPEN KOUTINE ADJUSTS  BLOCK SIZE,IF A PRINT
LINE LONGER THAN THE MAXIMUM PRINT LINE ON THE ASSIGNED PRINTER
IS INDICATED BY .THE BLOCK SIZE SPECIFICATION. IN THIS CASE, BLOCK
SIZE 1S ADJUSTED TO INDICATE A MAXIMUM PRINT LINE EQUAL IN LENGTH
TO THE MAXIMUM PRINT LINE ON THE ASSIGNED PRINTER.

Figure 6—1. Typical Text Qutput Example
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6-4

6.2.2. Tabular Data

Tabular data and reports generally require a more complex printer file structure since
there is a more varied spacing requirement, both vertical and horizontal (Figure 6—2).
Also, column headings and similar repetitive items require a more complex program if the
file is lengthy. The output records are formed in the same manner as those of regular text
files (in the 1/0 area or work area) and are output to the printer one line at a time.

HOME PAPER POSITION

__________ __JL_DAH.Y ACTIVITY REPORT
COLUMN {‘ PART ITEM TRANS- QUAN
HEADINGS | | yymegg __ _ _ _ DESCRIPTLON ACTION ON-HAND

00010E CAPACITOR OKDER

00010F ROTOR ORDER

000106 POINT, iGN ORDER

REOF

PO

DEPARTMENT

BILLED
PRODUCTION
PRODUCTION
MA INTENANCE

Figure 6—2. Sample Table Printout

6.2.3. Printer Forms

Printer files that complete or that are added to document forms are usually simple to use
once they are organized (Figure 6—3). By using the control
macroinstructions, you can achieve desired vertical positioning. By forming your records
properly in the 1/0 area or work area, you can achieve the required horizontal positioning

to place the data on the form where it belongs.

and overflow

SPERRY<=LINIVAC

COMPUTER SYSTEMS

P. 0. BOX S00
BLUE BELL, PA. 19422

HOME
PAPER ——p——t e e e e e e e e - —INT
POSITION SITE 3-1

ATTN: CATHY SMITH
HOME PAPER . _ |1__ _ _D6866M 8598 up 8071
INSTRUCTION ADDRESS CORRECTION REGQUESTED

RETURN POSTAGE GUARANTEED

up1-527

ums

00851

Figure 6—3. Sample Forms Printout
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6.3. RECORD FORMATS

You have the option of specifying, in the DTFPR macroinstruction, that a control character
is to be included in the data records. This character specifies line spacing or skipping
when the file is printed. The character itself is normally not printed, but is a part of the
record in storage. If the record is sent to a printer and the user has not specified that the
record contains a control character, the character is handled as data and printed. 1/0
areas must be large enough to include this character.

When fixed-length or undefined record formats are used, the control character is the first
character in the record (Figure 6—4). It is the first character following the record length
specification in a variable-length unblocked record format. The block size of the output
area must include the byte for the control character. If variable-length, unblocked records
are to be processed, the block size must account for the initial eight characters as well as
the control character (nine bytes total) in the output area. Although these characters do
not appear in the output, the output area must be large enough to accommodate them.
When a control character is specified, every record must contain a control character.

When a PUT macroinstruction is executed, the control character in the data record is
translated to the appropriate command code. (For the character required, see the CTLCHR
keyword parameter under the DTFPR macroinstruction, 7.3.) The first character in the
output data after the control character is the first character printed. Logical input/output
control system (I0OCS) modules also automatically issue certain printer control instructions.
These involve printer overflow conditions and vertical format control. Parameters available
with the macroinstructions that call the IOCS modules into the program allow you to tailor
them for each particular task. In this manner, the complex vertical movement and overflow
sensing functions are made easy for you to control.

If the CNTRL macroinstruction is to be issued for the printer, the CONTROL keyword
parameter is specified and CTLCHR must be omitted.
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Fixed-Length

cc data, fixed length
| |
A
| |
Undefined
cc data, variable length
- A

Variable-Length

b r u cc . data, variable length

LEGEND:

b Block size field, four bytes
cc Control character, one byte, optional

r Record length field, two bytes, binary

u Reserved {two bytes); can be any two characters you choose.

D Record size field

A Data record length

C Variable record length

F I/0 area layout

NOTES:

1. You must align an |/Q area so that the first character to be printed falls on a half-word boundary.

2. You must place record length, as a binary number, in the first two bytes of the record length field (r) before printing a
variable-length, unblocked record. The record length inciudes the 4-byte record length field and the control character,
if any.

3. You should allocate an even number of bytes for data in 1/0 areas, even though an odd number of columns are to be
printed. To print an odd number of columns, allocate data areas one byte larger than the number of columns to be
printed.

Figure 6—4. Printer Record Formats
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6.4. VERTICAL FORMAT AND LOAD CODE BUFFERS

In OS/3, you use the job control LCB statement to specify the load code buffer (LCB) and
the VFB statement to specify the vertical format buffer (VFB) of the following printer
subsystems: .

®m  SPERRY UNIVAC 0768 Printer Subsystem
®  SPERRY UNIVAC 0770 Printer Subsystem
®  SPERRY UNIVAC 0773 Printer Subsystem
®  SPERRY UNIVAC 0776 Printer Subsystem
m  SPERRY UNIVAC 0778 Printer Subsystem

Refer to Table A—3 for operational characteristics of these printers, and to the job control
user guide, UP-8065 (current version).

6.4.1. Load Code Buffer Interchangeability

There is no interchangeability of printer load code buffers across devices; an LCB job
control statement you have specified for a particular printer and print band or drum cannot
be used for any other.

6.4.2. LCB Statement Specification

You specify the codes to be assigned to each graphic symbol on the print band or drum by
using the X (hexadecimal) or the C (character) positional parameters of the LCB statement.
You must specify a character code or a hexadecimal specification for each symbol on the
band or drum, and you may intermix X and C specifications. Each X or C specification
must be complete on a single card. As many specifications as are necessary to specify an
entire band or a single repeated font may be made.

The space or nonprinting code should be specified through the SPACE keyword parameter,
and not included in the sequence of codes specified through the positional parameters.

If the number of characters is specified with the NUMBCHAR keyword, it should include
only the number of codes specified for graphic symbols and should not include the space
code.

If the CARTNAME keyword is specified, the operator receives a message to mount the
specified band, and program execution is suspended until the operator replies to the
message. If the CARTNAME keyword is not specified, no operator message is issued.
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6.4.2.1. LCB Specification for the 0773 and 0778 Printers

You may specify 48, 63, 64, or 256 characters for the 0773 and 0778 printers; however,
any band having more than 64 characters requires the specification of 2566 characters. A
128-character cartridge requires the specification of 256 characters. A 128-character
cartridge requires that the 128 characters be specified twice on the LCB statement.

Dualing applies to 48-character bands only; you specify dualing with the DUAL keyword of
the LCB statement. Four dualing characters may be specified for the 0773 and 0778
printers; these correspond to the 39th, 40th, 44th, and 47th characters on the band.

The CARTID specification is optional for the 0773 and 0778 printers.

6.4.2.2. LCB Specification for the 0770 and 0776 Printers

You may specify from 24 to 384 characters for the load code buffer of the 0770 and 0776
printer. For repeating fonts ranging from 24 to 192 symbols, you need only specify the
characters for a single font: for example you would specify only 128 characters through
the LCB statement for a repeating font of 128 characters.

Dualing for the 0770 and 0776 printers involves specifying up to four pairs of codes with
the DUAL parameter. Each pair consists of one code that has been specified for the load
code buffer, followed by one code that has not. Assuming, for example, that a band
contains the question mark symbol (?), but not the vertical bar (|), you could substitute ? in
your printout for | by specifying DUAL = C?|’. Every time your program outputs the EBCDIC
code for a vertical bar to be printed, a question mark appears on the printed listing.

For the 0770 and 0776 printer, you must specify the CARTID parameter, and the code you
specify must be the correct one for the cartridge you intend to use.

You may also specify a mismatch character for the 0770 or 0776 printer: that is, you may
specify what character, other than blank (space), is to be printed whenever a character
mismatch occurs.

6.4.2.3. LCB Specification for the 0768 Printer

You need only specify the string of codes for the load code buffer and the MISM, SPACE,
and TYPE parameters. You may also specify the optional NUMBCHAR parameter, but the
other parameters of the LCB statement do not apply to the 0768 printer.
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6.4.3. Vertical Format Buffer Interchangeability

Table 6—1 summarizes the conditions under which a properly specified VFB statement for
one printer may be used with other devices. There is no difference in the appearance of
the printed results if the same VFB statement is used from machine to machine under
these conditions.

6.4.4. VFB Statement Specification

Specifying a VFB job control statement involves visualizing the form with numbered lines.
An 11-inch form to be printed at a density of 8 lines per inch has 88 lines. At 6 lines per
inch, an 11-inch form has 66 lines. The first printable line on a form is line 1. The last line
on an 11-inch form, printed at 8 lines per inch, is line 88.

The vertical format buffer can be specified and the program designed so that most printing
occurs between the home paper code position and the overflow code position on the form.
The position of the home paper code determines the amount of unprinted space at the top
of the form, and the overflow code position approximates the amount of unprinted space at
the bottom of the form.

Because lines may be printed (and the form advanced) beyond the overflow position, you
must provide enough space between the overflow code position and the bottom of the
form for any lines (and form advances) that must fit on a page. Note that you must provide
at least four lines between the overflow code position and the bottom of the form. This is
particularly important for VFBs that are used to print dumps, librarian runs, assemblies.
etc. :

6.4.4.1. Specifying Home Paper Position

The HP code specified on the VFB job control statement gives the lines number location of
the home paper position: The specification HP=b places the home paper position on the
fifth line of the form.

6.4.4.2. Specifying Forms Overflow Position

You use the OVF keyword of the VFB job control statement to specify the forms overflow
position to printer SAM. You should not specify the OVF keyword if you do not intend to
use it.

When an overflow code is placed in the buffer, a space form operation (advance paper n
lines) which would move the form to or beyond the overflow position causes forms
overflow to be detected. On detecting forms overflow, printer SAM takes action according
to your specifications of the PRINTOV keyword parameters in the DTFPR declarative
macro.
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No indication of overflow is returned to you, except that printer SAM transfers control to
your overflow routine if you have so specified. In this routine, you may take such actions
as skipping to the top of the next page, printing page numbers, printing subtotals, and so
forth. «

You must specify the overflow code position so that enough space is left between the
overflow position and the bottom of the form to print and space all of the lines that are to
appear on the page. Printer SAM may print a line on or below the overflow code position
and perform spacing before branching to your overflow routine. ’

If a PUT appears in the overflow routine, the effect will be to perform spacing and/or print
a line between the overflow position and the bottom of the form.

If the user does not specify the PRINTOV keyword in the DTF, data management takes no
overflow action; in this event, the BAL programmer who is not counting lines in his
program runs some risk of tearing the form by printing on or too near the perforations.

Table 6—1 summarizes the combinations of device-independent control character codes
permitted when using each type of printer with or without the TYPE parameter
specification on the VFB job control statement. Because it describes the allowable use of
device-independent control character codes, Tables 6—1, 7—1, and 7—2 should be used
conjunctively. Table 7—1 interprets the control character codes associated with each of
four printer functions: print and space, print and skip, spacing, and skipping. Table 7—2
interprets overflow and home paper control character codes.

Note that the 0770 printer has two overflow codes (9 and 12) that the data management .
PRTOV imperative macro can detect selectively. You should specify a secondary overflow

code (hexadecimal code 9, specified through the OVF2 keyword) only with the 0770 printer

and only if you are using the PRTOV macro, or (if you are not using data management) its

PIOCS equivalent.

6.4.4.3. Specifying Special Forms

If you specify the FORMNAME keyword in the VFB job control statement, the operator is
issued a message to mount the specified form, and program execution is halted until the
operator replies.

6.4.4.4. Paper Tape Loop, 0768 Printer

For the 0768 printer, you must provide both a paper tape loop and a VFB job control

statement. The paper tape should be punched to agree exactly with the VFB statement,
with the following exceptions:

1. A 7 should not be punched on the tape. Home paper should be punched either as 15
(for 8 lines per inch spacing) or as 14 (for 6 lines per inch). Only one home paper
code may be punched on the tape.
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. 2. Channel 1, 2, 3, or 12 should not be punched on the tape.

Table 6—1. VFB Statement Specification and Interchangeability

Statement May
Specification of be Used With Other Keywords that the User May Specify (Note 1):
TYPE Keyword Printer Types
(Note 2) HP | OVF | OVF2 | CD1|CD2 |CD3|CD4| CD5| CD6 | CD7 | CD8 | CD9 | CD10 |CD11{CD12|CD13|CD14|CD15
0768 TYPE
=077
{or k: word 0770} keyword
. ‘:ﬂ 0776 ) omitted | X | X x [ x| x| x| x
omitte 0773
0778
=0768 0768
0770 IYPExx x | x| x| x| x
0776 ey‘word
omitted
=0770 0770
X X X X X X X
Note 3 Note 4
=0776 0768 2 :YPE g
0770 ey wor
omitted X X X X X X X
0776
LEGEND:

. X Keyword may be specified.

Keyword may not be specified.

NOTES:
1. This table is concerned with only the keywords shown; the user may always specify the LENGTH, DENSITY, FORMNAME, and USE keywords.

2. The TYPE keyword should be specified only if a particular printer type must be used. A VFB statement designed for a particular printer (using the
permitted keywords shown for that printer in Table 6—1) may be used with other printers only if the TYPE keyword is omitted.

3. The user should specify TYPE=0770 only if he specifies a secondary overflow code (OVF2) or if he specifies multiple home paper positions.
4, 1f the user does not specify the OVF2 keyword, he may use the VFB statement {TYPE keyword omitted) with the 0768, 0770, and 0776 printers.
5. The secondary overflow code {OVF2) should be specified only by a data management user who issues the PRTOV imperative macro. Refer to the PRINTOV

keyword parameter of the DTFPR and PRIO declarative macros.
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6.4.4.5. Vertical Format Buffer Statement Example

The following example might be a typical VFB statement used to set up the forms spacing
and skipping required for a printed report.

LABEL AOPERATIONA OPERAND A COMMENTS
10 16

4/ _VFB LENGTH=Hb , DENSTTY =6, EBRMNAME=TERTPR , TNIPEZOMTITO, HPi= )L, ONF=52, |
/n/n ’; prZF ;IC:D31= FEPEN T DU I S S S RN SRR S RS ST VTSN S SRR SRS |

i

Line 1 specifies that the operator use a form called TESTPR. The total number of lines per
page is 66 at 6 lines per inch. The 0770 printer is being used. The home paper position is
on line 1 and the overflow area of each page begins on line 52. Note that this includes the
4-line space between the overflow code position and bottom of page used if a dump,
librarian run, or assembly is executed. The number 52 is used by data management to test
for page overflow conditions. Then, according to your PRTOV imperative macro
specifications, data management skips to the overflow routine or register to handle your
overflow routine address.

Line 2 specifies a channel code of CD2 with a line number of 6. This means that
whenever a CNTRL filename,SK,2 imperative macro is issued in the program, the printer
immediately skips 6 lines on the page. Here a detail line of a report might be printed. On
the other hand, if a CNTRL filename,SK,,2 macro is issued in the program, the printer
skips 6 lines after printing the detail line. The first macro use illustrates immediate
skipping and the second, delayed skipping.

A second channel code of CD3 indicates 46 lines. Similarly, the CNTRL macro could
specify an immediate or delayed skip of 46 lines where a final total might be printed.

It is important to realize that the CD number (VFB parameter) relates to a channel code
and the value indicated on the right of the equal sign indicates the line number to which
the printer skips.
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7. Function and Operation
of SAM Printer Files

7.1. GENERAL

The 0S/3 includes data management modules that can be used to move and manipulate
sequential access method (SAM) printer files. These modules can function with five
different printer subsystems:

®»  SPERRY UNIVAC 0773 Printer Subsystem

® SPERRY UNIVAC 0770 Printer Subsystem

m  SPERRY UNIVAC 0768 Printer Subsystem

m  SPERRY UNIVAC 0776 Printer Subsystem

m  SPERRY UNIVAC 0778 Printer Subsystem

This section contains a brief functional description of printer file SAM operation. This is
followed by a detailed description of the declarative macroinstruction that is used to define
a printer file and of the imperative macroinstructions that initiate, conduct, and conclude
file processing.

7.2. FUNCTIONAL DESCRIPTION

At system instaliation time, the system macro library (§YSMAC) is loaded with source code
modules that are common to several machine operations. These modules include data
management modules that are common to several device types and access methods.
When assembling the program, you define the characteristics of printer file involved in the
operation, using the define the file (DTFPR) declarative macroinstruction. This

macroinstruction creates a table of file characteristics, in main storage, that is referenced
by your program.
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The source code modules that are required for your program are called in from the system

macro library at program assembly time by using imperative macroinstructions. These
imperative macroinstructions are included in the program you are assembling and resuilt in
the creation of
macroinstruction. Positional parameters contained in the imperative macroinstructions
allow you to modify the basic assembled module so that it meets your particular
requirements.

inline

code at the point where the assembler encounters the

When the file is opened, the characteristics in the file control table set up by the DTFPR
are examined to determine that they are valid and, if required, that they are present. The
output records are formed either in the I/0 area or a work area. A form of overlap
processing can be achieved by assigning either two |/0 areas or an 1/0 area and a work
area. In this way, records can be constructed in one area while others are simultaneously
being output to the printer from the other area.

Logical input/output control system (IOCS) modules also automatically issue certain
printer control instructions. These involve printer overflow conditions and vertical format
control. Parameters available with the macroinstructions that call the IOCS modules into
the program allow you to tailor them for each particular task. In this manner, the complex
vertical movement and overflow sensing functions are made easy for you to control.

A typical printer SAM operating sequence is described in the following example, which
show the sequence and function of each macroinstruction. The macroinstructions are
discussed in detail in 7.3 and 7.4.
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DTFPR

7.3. DEFINE A SAM PRINTER FILE (DTFPR)
Function:

The DTFPR declarative macroinstruction is required to define each printer file
processed in the program. Following the format is a listing, in alphabetical order, of
the required and optional keyword parameters which may appear in the operand of
the DTFPR macroinstruction. A description of each keyword parameter follows the
format. A summary of the keyword parameters is given in Table 7—3.

A comma is shown preceding each keyword parameter except the first, to remind you
that all keywords coded in a string must be separated by commas. However, a comma
must neither be coded in column 16 of a continuation line, nor follow the last
keyword in the string. Refer to the coding example that follows.

Format:

LABEL AOPERATION A OPERAND

filename DTFPR [BLKSIZE=n]

1 [L,CONTROL=YES]
[,CTLCHR=DI]
[LERROR=symbol]
JOAREA1=symbol
[,IOAREA2=symbol]
[,IOREG=(r)]
[,OPTION=YES]
[,PRAD=n]

" PRINTOV= ( SKIP
symbol
L YES

[ ,RECFORM= (| i
UNDEF
L VARUNB

[,RECSIZE=(r)]
[,SAVAREA=symbol]

[ He {«ON . }]

[ WORKA=YES]
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Keyword Parameter BLKSIZE:

BLKSIZE=n
Specifies the length of the 1/0 area in bytes. If the record is variable length or
undefined, n specifies the length of the longest block, including block size and
record size bytes for the variable-length unblocked records.

If omitted, the block size (120, 121, 128, or 129) is determined from the CTLCHR and
RECFORM keyword parameters.

With RECFORM=FIXUNB specified and CTLCHR not specified, block size is set to 120.
With RECFORM=VARUNB and CTLCHR specified, block size is set to 129.

The minimum block size is two bytes. With CTLCHR=DI, RECFORM=VARUNB, and
maximum print position options installed on the 0773, 0778 and 0770 printers, block
size can be a maximum of 141 bytes for the 0768 printer, 145 bytes for the 0776
printer, 169 bytes for the 0770 printer, and 153 bytes for the 0773 and 0778
integrated printers. If these optional features are not installed on your printers, the
maximum block sizes for the 0773 and 0778 printer are 129 bytes and for the 0770
printers are 141 bytes.

Keyword Parameter CONTROL.:

CONTROL=YES
Specified if spacing or skipping lines on the printer is controlled by your program
through the CNTRL macroinstruction.

The CONTROL keyword parameter and the CTLCHR keyword parameter are mutually
exclusive. If they are both used in the same DTF, an error flag appears in the output
listing and the control specification is ignored.

Keyword Parameter CTLCHR:

This keyword parameter is specified when you wish to use a control character with
data records.

CTLCHR=DI
Specifies the device-independent, 2-digit, hexadecimal control character code
listed in Table 7—1.

The use of device-independent characters allows a single character for each function
to be used with any printer, even if the hardware opcode varies with printer type.
With this set of characters, some substitutions have to be made to compensate for
device characteristics (Table 7—2).
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Table 7—1. Device-Independent Control Character Codes (Part 1 of 2)
DI Printer
Function Code
(Hex.) 0773 and 0778 0770 0768 0776
No-op 00
Print and space
n lines {(Note 8) Note 6
n= 0 10
1 01
2 02
3 03
4 04
5 05 Note 1
6 06 Note 1
7 07 Note 1
8 08 Note 1
9 09 Note 1
10 0A Note 1
11 0B Note 1
12 ocC Note 1
13 oD Note 1
14 OE Note 1
15 OF Note 1
Print and skip
to code n {Note 7)
n= 1 (0OV) 11 Code 12 (OV) Chan 9 (OV) Code 12 (OV)
2 12 Note 5
3 13 Note 5
4 14
5 15
6 16
7 (HP) 17 Note 4 (OV) Chan 15 Note 3 Code 7 (HP) Note 4
8 18 Code 2
9 19 Code 1 {OV) Note 2 (OV) Code 12 (OV)
10 1A Code 3
11 18 Code 4
12 1C Code 1 (QV) Note 2 (OV) Chan 9 (OV) Code 12 (OV)
13 iD Code 5
14 1E Code 7 (HP) Code 7 (HP) Chan 15 Note 3 Code 7 (HP)
15 1F Code 7 (HP) Code 7 (HP) Chan 15 Note 3 Code 7 (HP}
Space n lines (Note 8) Note 6
n= 1 51
2 52
3 53
4 54 Note 1
5 55 Note 1
6 56 Note 1
7 57 Note 1
8 58 Note 1
9 59 Note 1
10 5A Note 1
11 5B Note 1
12 5C Note 1
13 5D Note 1
14 5E Note 1
15 5F Note 1
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Table 7—1. Device-Independent Control Character Codes (Part 2 of 2)
DI Printer
Function Code
(Hex.) 0773 and 0778 0770 0768 0776
Skip to code n (Note 7) .
n= 1 (OV} 21 Code 12 (OV) Chan9 (OV) Code 12 (OV)
2 22 Note 5
3 23 Note 5
4 24
5 25
6 26
7 (HP) 27 Note 4 Chan 15 (Note 3) Code 7 (HP) Note 4
8 28 Code 2
9 29 Code 1 (OV) Note 2 Code 12 (OV)
10 2A Code 3
11 2B Code 4
12 2C Code 1 (OV) Note 2 Chan 9 (OV) Code 12(0V)
13 2D Code 5
14 2E Code 7 (HP) Code 7 (HP) Chan 15 (Note 3) Code 7 (HP)
15 2F Code 7 (HP) Code 7 (HP) Chan 15 (Note 3) Code 7 (HP)

LEGEND:
OV  Overflow code
HP Home paper code

NOTES:

Line spacing of 4—15 lines on the 0768 printer is accomplished by issuing multipie 1/O commands. The commands are issued
by data management.

Code 12 is the primary forms overflow code on the 0770 printer. Code 9 can also be detected as forms overflow code, using
the PRTOV macro. If the PRTOV macro is not used, however, code 12 should be used as overflow code, and code 9 should
not be placed in the VFB.

On the 0768 printer, you must use both a vertical format buffer and a paper tape loop. Using DI codes 27, 2E, or 2F as
control characters has no direct effect on line spacing; this is controlied by what is punched on the paper tape loop. The actual
selection of six or eight lines-per-inch spacing occurs when the operator sets up your form on the 0768 printer to register at
home paper position and pushes the HP button twice.

If channel 14 is used as home paper code on the paper tape loop, this causes printing at six lines per inch; using channel 15
results in eight lines-per-inch spacing. These two codes should not be intermixed. When a DI code for skip to code 7 is issued, a
skip is issued to channel 15 on. the 0768 printer — this causes an advance to either channel 14 or 15, whichever in punched on
the paper tape loop.

Code 7 must be used as the home paper code on the 0770 and 0776 printers.
For the 0768 printer, the software {physical IOCS) provides codes 2 and 3.
Line spacing (print density) is switch-controlled on the 0773 and 0778 printers. You issue instructions to the operator via the

job control VFB statement by using its FORMNAME and DENSITY parameters, and he sets the line rate when the vertical
format buffer is loaded.

For the 0770 and 0776 printers, line spacing is software-controlled via the DENSITY parameter of the VFB statement.

Code n specifies channel code CD1 through CD15. (See 7.4.3.)

Code n specifies number of lines to be spaced. {See 7.4.3.)
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Table 7—2. Overflow and Home Paper Control Character Codes

Printers
Code
0773 and

0778 0770 0768 0776

Overflow Code 1 Code 9 Code 9 Code 12
Code 12*
Home paper Code 7 Code 7 Code 14 Code 7
Code 15

*Code 12 is the primary code; code 9 should not be used with the 0770 printer unless the
PRTOV macro is used.

Keyword Parameter ERROR:

ERROR=symbol
Specifies the address of a special error handling routine to which you may have
control transferred when a fatal hardware or detectable logic error occurs on
your file. Information concerning reasons for the error will be contained in
filenameC (see B.4).

Keyword Parameter IOAREA1:

IOAREA1=symbol
Defines the address of the 1/0 area. Each input or output file must have an area
reserved for its individual use. The |/0 area must be aligned so that the first byte
of data (the character to be printed in column 1) is on a half-word boundary.

The 1/0 area must provide space for everything included as part of the block length.
You must allocate I/0 areas that contain an even number of bytes, excluding the
control character, if any. Data management inserts a nonprinting character at the end
of any user print line which contains an odd number of characters. This extra
character is placed in an |/0 area before printing the line.

Examples:
LABEL AOPERATIONA OPERAND A
10 16
oo I8 ot Hal £ owerd, jal gnmenit
OAL L, oS . lPCnnt b JOAREAL L
IBAR2 |, ., Dlsl it DCLNNL 0 b ] IOAREAZ2 T S S SN N A A
P | IR BT U SO RN BT AU SRR RO B
I R A Oa-luln...luulil—l@l;l‘l—lwp_&d‘_lgu_%mm
s ps et vy 1 Extire byte, L
IBAL 1. |DS . Ibethh o) IBAREAL,
et s plent o0 Extria byties .
IDAZ |, | DCLnn L IDAREAZ | | 1,
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. 1. Without control character: nn must be even and greater than or equal to
BLKSIZE.

2. With control character: nn must be odd and greater than or equal to BLKSIZE.

Note, in this case, that it is necessary to reserve one byte after the half-word
alignment, because the first character to be printed must be on a half-word
boundary, and a control character is being used. Remember that the block length
always includes one byte for the control character when one is used.

Keyword Parameter IOAREA2:

I0AREA2=symbol '
Provides a second |/O area to allow overlapped processing and speed |/0
operations.

The same conditions that apply for IODAREA1 also apply for IDAREA2. If IOAREA2 is
specified and WORKA is not, you must specify the IOREG keyword parameter. No
additional processing speed is obtained when both the I0OAREA2 and WORKA
keyword parameters are specified. Most efflclent processing IS obtamed with either of
“ the following:

IOAREA1, IOAREA2, and IOREG
or
. IOAREA1 and WORKA

Keyword Parameter IOREG:

IOREG=(r)
Specified when a general register (2 through 12) is used to reference current
data. If SAVAREA is specified, register 13 is also available. The register must be
specified if two output areas are used and records are not to be processed in a
work area.

After each line is printed, and before returning to your program, data management
loads the register specified by IOREG with one of the following, depending on your
record format:

m  The address where the first character of the next record to be output should be
placed when fixed-length, unblocked or undefined records are used. This is either
a control character (if used) or the character in print position 1.

m  The address of the location where the 4-byte record length field, followed by the
control character, if any, and data to be printed, should be placed for variable-
length unblocked records.

The IOREG and WORKA keyword parameters are mutually exclusive. If both are
specified, the WORKA keyword parameter is ignored and an error flag appears in the

. DTF listing.
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Keyword Parameter OPTION:

OPTION=YES
Allows you to specify an optional file: one which you anticipate will not invariably
be required to be printed every time your program is executed.

When the OPTION keyword parameter is used, the PUT, CNTRL, and PRTOV
imperative macroinstructions are disabled:

m if an OPT positional parameter is mcluded in the DVC job control statement and
the device is not available at execution time; or

®m  when no device is assigned to the file by your job control statements, (i.e., no
DVC-LFD sequence).

If the OPTION keyword parameter is used under these conditions, the occurrence of a
PUT, CNTRL, or PRTOV macroinstruction results in a branch back to your program,
and no 1/0 is performed.

If the OPTION keyword parameter is not specified and one of the two previously
stated conditions exists, the file is not opened; an error bit is set in the file table and
the program branches to your error routine. If you have not provided an error routine,
control returns to you inline.

Keyword Parameter PRAD:

PRAD=N
Allows you to specify a standard form advance of from 1 to 15 lines, where n is
the number of lines the form is to be advanced and ranges from 1 through 15.
The form advance takes place after the line is printed.

On the 0768 printer, spacing of 4 through 15 lines is accomplished by issuing
multiple I/0O commands because this device can advance only three lines under one
I/0 command. If the PRAD and CTLCHR keyword parameters are not specified,
PRAD=1 is assumed; if both are specified, the control character will determine the
line advancement.

A delayed CNTRL macro instruction, which spaces or skips lines after printing,
overrides the PRAD keyword parameter specification for one print operation only.

Keyword Parameter PRINTOV:
This keyword parameter specifies the action to be taken when the forms overflow

code is detected during a space or print and space command. The forms overflow
code cannot be detected on skip or print and skip commands.
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There are three PRINTOV option specifications that can be made:

PRINTOV=SKIP
Specifies an automatic skip to the home paper position.

PRINTOV=symbol
Specifies that control is transferred to your overflow routine. When this
option is specified, the form will not be automatically advanced to the home
paper position.

In the overflow routine, you may print total lines, skip to home paper, and print
page headings. To branch back to the point in the program where processing
would have continued (if overflow hadn’t occurred) you may use the address in
register 14, If imperative macros (CNTRL, PUT) are issued in the overflow routine,
you should store register 14 before issuing the macro and restore it after the
instruction is executed.

If overflow is detected during the issuance of. a CNTRL macro, control will be
transferred- to your overflow routine.

PRINTOV=YES
Specifies that the PRTOV imperative macroinstruction will be used in the
program to control overflow detection and actions.

To use the forms overflow features, you must load the proper forms overflow
code in the VFB for the 0770, 0776, 0768, and 0773 printers. If the PRTOV
imperative macroinstructions are to be used with the 0770 printer, each code
required must be loaded in the VFB. The VFB is loaded through job control
statements. The 0768 printer also requires a paper tape loop which must agree
with the VFB statement.

0S/3 data management will execute one user-issued CNTRL or PUT macroinstruction
after the immediate CNTRL or PUT instruction on which forms overflow was detected.
If the imperative macro issued after the macro on which overflow was detected
results in a forms advance to a skip code (VFB or paper tape code), your overflow
options will not be executed.
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Keyword Parameter RECFORM: -
One of the following three options describing the record format should be specified:

RECFORM
Fixed-length records for print files are assumed by the logical IOCS when
this keyword parameter is omitted.

RECFORM=UNDEF \
Used for undefined records. You must specify the RECSIZE keyword
parameter when this format is used and enter the size of each record into
the RECSIZE register before issuing each PUT macroinstruction. See Figure
6—4.

RECFORM=VARUNB '
Used for variable-length, unblocked records.

Before issuing a PUT macroinstruction, you must include a valid record length value
(a binary number) in the record. This record length, inserted into the first two bytes of
the 4-byte record size field, must include the control character, if provided, as well as
four bytes for the record size field itself. See Figure 6—4.

Keyword Parameter RECSIZE:

RECSIZE=(r)
For output files with undefined record format, specifies the number (2 through
12) of the general register that holds the size of the output record. if SAVEAREA
is specified, register 13 may be used as the RECSIZE register. The record size
must be entered into the general register before the PUT macroinstruction is
issued.

Keyword Parameter SAVAREA:

SAVAREA=symbol
If you have a program written for a SPERRY UNIVAC 9200/9300 System or
similar system (in which register 13 was used), you may convert the program to
run under OS/3 by adding a 72-byte labeled save area (aligned on a full-word
boundary) by adding this keyword parameter.

This keyword parameter should be specified by you for each DTF in a program. Only
one register save area is needed per program. Refer to 1.4 for the content of this
area.

If this keyword is not present in a DTF, logical IOCS will assume that register 13 has
been loaded with the address of a 72-byte save area, aligned on a full-word boundary.
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Keyword Parameter UCS:

This keyword parameter is specified to determine whether character mismatches are
to be ignored or not. A mismatch occurs whenever the printer attempts to print a bit
configuration which is not present in the printer’'s load code buffer. This parameter
has two formats:

Character mismatches are ignored by the program. All unprintable
characters are printed as the nonprinting code (NP) in the load code buffer.
When the standard load code is used, a blank (40,¢) is printed.

UCS=0ON .
The operator is notified of character mismatches. If an error routine has
been provided, control will be transferred to that routine and the registers
restored. If no error routine has been provided, a message will be issued
and control will return to the program as if no error had occurred.

Keyword Parameter WORKA:

WORKA=YES
Specifies a work area for preparation of output records. The address of the
current work area must be specified with each PUT macroinstruction.

The WORKA and IOREG keyword parameters are mutually exclusive; if both are
specified, the WORKA keyword parameter is ignored and an error flag appears in the
DTF listing. Best efficiency is obtained with either of the following combinations:

IOAREA1, IOAREA2, and IOREG
or
IOAREA1 and WORKA

Example:
LABEL AOPERATIONA OPERAND A
10 16 72
l*l | S | IPRII'N ﬂERl IF I LlEl :DIE]FII lNlrlTIIloNl J—l lslAMPu— IEI - l i L 1
i1 1 1 I 11 l | 1 ) S S T l | [ S | l J S | LL I I N | I 1 S § l 1 l 1
11 by Lia 1 TN WY U NN OO WO SO YN T T O SO0 SO0 AT S U S S O O L L
STAMP| , | DITEPR! ILOAREA=GREEN . | 1 11 1],
A B Las BLIKISIIMZI;I ool by oy LiX] .
AR AN | !R._ CFORM=VARUNB | 0 0 v by 0y | 1
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Table 7—3. Summary of Keyword Parameters for DTFPR Macroinstruction

Keyword Specifications OU:?:JT Remarks
BLKSIZE* n X The maximum block size in bytes
CONTROL YES X Specified if CNTRL macro instruction is issued to
line spacing or skipping
CTLCHR DI Y Device-independent control characters
ERROR symbolic label X _Address of your unrecoverable error routine
IOAREA1 symbolic label R Address of output area
IOAREA2 symbolic tabel X Address of alternate output area
IOREG (r)=general register X General register (2 through 12) that contains the
address of the current record each time a PUT is
issued. Register 13 may be used when SAVAREA
keyword parameter is used.
OPTION YES X Specifies an optional file that has not been aliocated
by job control
PRAD n X Number of lines (1 to 15) to be spaced
PRINTOV SKIP X Automatic skip to home paper position on printer
symbolic label X Address of your overflow routine
YES X Specifies execution of PRTOV imperative macros in
program
RECFORM* Y For fixed-length records
UNDEF Y For undefined records
VARUNB Y For variable-length, unblocked records
RECSIZE (r)=general register X General register {2 through 13) that contains the
length of each record when RECFORM=UNDEF
SAVAREA symbolic label X Specifies 72-byte register save area
ucs Y Character mismatches will be ignored.
ON Y Operator is notified of character mismatches.
WORKA YES X Process records in work area.
LEGEND:
R Required
X Optional
Y One option required

Value assumed if keyword is not specified

Parameter may be changed on DD job control statement
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7.4. IMPERATIVE MACROINSTRUCTIONS

There are five imperative macroinstructions available to you for processing SAM printer
files:

Macroinstruction Use

OPEN File control

PUT Record processing
CNTRL File control
PRTOV File control
CLOSE File control

The following paragraphs describe the macroinstructions and their related parameters in
detail and provide you with coding examples and explanations, when required, to clarify
use.
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OPEN

7.4.1. Open a Printer File (OPEN)

Function:

Before a file can be accessed by the logical I0CS, an OPEN macroinstruction is
issued. The transient routine called by the OPEN macroinstruction performs certain
validation checks and initiates file processing. A check is made to determine if all the
necessary keyword parameters defining the file have been supplied. The device
allocation performed by the job control program is determined, and the 1/0 register is
set up if one is specified.

Format:

LABEL

AOPERATION A

OPERAND

[name]

OPEN

Positional Parameter 1:

filename

{

(1)
1

filename-1 [,...,filename-n]}

Is the label of the corresponding DTF macroinstruction in the program. The
filename may have a maximum of seven characters. The maximum number of
filenames is 16.

(1) or 1

Indicates that register 1 has been preloaded with the address

macroinstruction.

of the declarative

Examples:
LABEL NOPERATIONA OPERAND A
0 1
" QMO['I l 1 plE.IN \blRlN-r‘J‘ I?PRINIle'l 1 1 i i ] i l )3 1 1 1 l 1 1 1 1 l 1
111 1 l 1 l L i 1 1 1 1 1 L W S W l 1 1 l 1 i1 l 1 1 11 l 1 ) S l 1
r4 N LA, h.l.nPleM'rH’l L b Loy oo by v v by vy by
Pm.D-Zl. IO, EIN (1‘1)11111:4111 IS S0 VU NN S T W Y Y U MY N A
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1.

2.

Open printer files labeled PRNT1 and PRNT2.

Open printer file labeled PRNT4.
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PUT

7.4.2. Output a Record‘ (PUT)

Function:
The PUT macroinstruction delivers an output record to the logical IOCS in either an
output area or a work area you have specified. This output record could be a line to

be printed or, if the record comprises only control characters, could cause carriage
movement alone.

Format:

LABEL AOPERATION A OPERAND

[name] PUT filename , ( workarea
(1) { (()0)
1

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

{1) or 1

Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

workarea
Is the label of the work area from which the record may be obtained.

(O)or O
Indicates that register O has been preloaded with the address of the work area.

If omitted, indicates that you have chosen processing either by means of a register

(IOREG keyword parameter) or by directly accessing the data relative to the name of
the 170 area.

NOTE:

When the work area is specified, the keyword parameter WORKA=YES must be present in
the DTF statement.
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Examples:
LABEL AOPERATIONA OPERAND A
16
" ) | I 1 i EIUITI 1 .PIRLNTll l J | L1 l 111 1 AL | 1 1 l | 1 11 l 1 1 1 | l 1
zt 1 i 1 ¢ l S & IUITI ] PIRNTM&RIKJ (l | e | l ) I | I | S B N N l J S | I 1
AU BV U LIA | OI’MDRIKIZI TR S T N N N N W WY A A AN N S A T S N Y
3. TR U PUT, PleNTHl,I(IOl)I Lsovw v Ly v g by v gy g 1y

1. Print a line, or space the paper. The record is located in an output area. The file
characteristics are contained in the DTF table labeled PRNT1.

2. Move the record in the work area WORK1 to an output area and print, space
paper, or both.

3. Move a record from the work area whose address is stored in register O and
print, space paper, or both.

Programming Considerations:

When WORKA=YES is used, a work area must be specified with each PUT
macroinstruction. When only one |/0 area is specified, you may move the records to
be printed directly into the 1/0 area. If you specify two |/0 areas, you must use the
1/0 register (IOREG keyword parameter) to move records to be printed into one of the
I/0 areas before issuing each PUT macroinstruction.

When printing variable-length, unblocked records, you must place the record length
(as a binary value) in the first two bytes of the record size field. Undefined-length
records require that you place the record length in the required register (specified by
the RECSIZE keyword parameter) before issuing each PUT macro instruction.

When you want to use control characters to position the form only (no printing) for
variable-length, unblocked, or undefined record formats, you can indicate that the
record contains no characters to be printed.

When you are printing records in undefined or variable, unblocked format, printer
SAM checks whether the number of columns being printed is greater than zero every
time. If you try to print zero columns, data management normally issues error
message DM18 (RECORD SIZE INVALID), sets the record size invalid error flag (byte
0, bit 7) in filenameC, and branches to your error routine. Refer to Appendix B.

However, this error processing does not take place when you are performing an
advance-only operation using control characters; you may then indicate that there is
no data to be printed. With either undefined or variable, unblocked records, you must
place the record size in either the RECSIZE register or in the record size field in the
record before issuing each PUT macro. To indicate that you have no data to be printed
when your records are variable, unblocked, you may place a record size of five bytes
in the record size field — provided that you limit this to advance-only operations.
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When you are printing a record containing an odd number of characters to be printed, .

data management places a nonprinting character in the 1/0 area after the last byte of
user-supplied data.
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CNTRL

7.4.3. Control Printer Forms (CNTRL)

Function:

The CNTRL macroinstruction controls printer forms spacing and skipping. Forms
motion can occur before, after, or both before and after a line is printed.

Format:

LABEL A OPERATION A OPERAND

[name] CNTRL {filename}, {SK} [,m],n]
(1) SP
1

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

SK
Indicates that forms skipping is desired.

SP
Indicates that forms spacing is desired.

Positional Parameter 3:

m

Specifies either the number of lines (O through 15) for immediate spacing, or the
channel code (1 through 15) for immediate skipping. The PUT macro performs
spacing after printing. The number of lines spaced is determined by the PRAD
keyword parameter (default causes advance of one line). Immediate CNTRL
spacing is in addition to any spacing performed on a previous PUT
macroinstruction. It should be noted that forms overflow processing can be
initiated after CNTRL processing (immediate or delayed) is performed.
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Positional Parameter 4:

n
Specifies either the number of lines (O through 15) for delayed spacing, or the
channel code (1 through 15) for delayed skipping.

Examples:

LABEL AOPERATIONA OPERAND A
10

.DMOT. | ., CINT KL 1QJLNTlZJ715P|,|51;.|5n PR N S RO N N N SN S N U Y S W S U A O
B T T S 1 l T 1 P!UlTl 1 P;RIIINT@J}AWIQIRlKJI 1 1 l 1 1] ‘ I i 1 1 1 S I G X lL
2IoMOS | CINTRL PlgLrlerzl,‘;ISlKJ?[TlJ N B S BN S A N B R G
[N O B A ut PI.EIIINlleI7IleR"<'!&Ll ' B NN BT SIS B T A0 O B B A

3. FI NN U A CINT RIL .PIRLIJNTLZL;.SKI;I;I-A S T T AT U Y T S NN T S Y O G A I
1. Space three lines before printing the next line in file PRINT2 and five lines after

printing the next line.
2. Skip to the home paper position.
3.

Programming Considerations:

After printing the next line, skip to the home paper position.

Because of differences between the 0770, 0773, 0776, 0778, and 0768 printers,
substitutions have to be made for some skip codes on each type of printer. Table 7—4
lists these substitutions. On the 0768 printer, data management accomplishes
spacing greater than three lines by issuing multiple /0O commands. If you issue
several control commands in succession, specifying delayed spacing or skipping, only

the last delayed spacing or skipping option is executed.

Table 7—4. Device Skip Code Table (Part 1 of 2)

Printer Code Substitution
Function 0773 and
an
0778 0770 0768 0776
Skip to code n, m

nm= 1 (0OV) Code 12(0OV) Chan 9 (OV) Code 12 (OV)
2 Note 6 :
3 Note 6
4
5
6
7 (HP) Note 2 Chan 15 {(Note 4) Code 7 {HP) Note 2
8 Code 2
9 Code 1 (OV) Note 5 {(OV) Code 12 (OV)
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Table 7—4. Device Skip Code Table (Part 2 of 2)

Printer Code Substitution
Function 0773 and
an

0778 0770 0768 0776
10 Code 3
11 Code 4
12 Code 1 (OV) Note 5 (OV) Chan 9 (OV) Code 12 (OV)
13 Code 5
14 Code 7 (HP) Code 7 (HP) Chan 15 (Note 4) Code 7 (HP)
15 Code 7 (HP) Code 7 (HP) Chan 15 {(Note 4) Code 7 (HP)

LEGEND:

OV  Qverflow code or channel

HP  Home paper code

NOTES:

1. A blank in the code substitution column indicates that no substitution is made; data management skips to the code
you have specified.

2. Code 7 must be used as the home paper code on the 0770 and 0776 printers.

3. A skip to code 7 control causes a skip to the home paper code on all printers. On the 0768 printer, the skip is to
channel 14 or 15 (skip to channel 15 is issued to the printer). On the 0768 printer, the home paper code used on the
tape loop sets the number of lines printed per inch. Channe! 14 results in 6 lines/inch line spacing and channel 15
results in 8 lines/inch spacing.

4. A skip to channel 15 issued to the 0768 printer causes an advance to the home paper position, regardless of whether
channel 14 or 15 is punched in the paper-tape forms control loop.

5. Code 12 is the primary forms overflow control code for the 0770 printer. Code 9 can also be detected as forms
overflow code, using the PRTOV macro. If the PRTOV macro is not used, however, code 12 should be used as overflow
code, and code 9 should not be placed in the VFB.

6. Data management accomplishes spacing greater than three lines on the 0768 printer by issuing a number of 1/0
commands. If the user issues severai control commands in succession, specifying delayed spacing or skipping, only
the last delayed spacing or skipping option is executed.

7. For the 0768 printer, the software {physical IQCS) provides codes 2 and 3.



UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 7-24
BASIC DATA MANAGEMENT

PRTOV

7.4.4. Print Overflow Action (PRTOV)

The PRTOV macroinstruction specifies the action to be taken when a forms overflow
condition occurs.

Format:
LABEL A OPERATION A OPERAND
[name] PRTOV filename [, {9 }] , ( over-flowname
(1) (0)
1 0

Positional Parameter 1:

filename
Is the label of the corresponding DTF macroinstruction in the program.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

Positional Parameter 2:

9

indicates that forms overflow is to be indicated by channel 9.

Indicates that forms overflow is to be indicated by channel 12 (0770 printer only).

Positional parameter 2 is ignored for all printers except the 0770 printer. If omitted,
channel 9 is assumed for the 0768 printer, and channel 1 is assumed for the 0773
and 0778 printers. Channel 1 is the only overflow code recognized by the 0773 and
0778 printers. Channel 12 is the only overflow code recognized by the 0776 printer.

Positional Parameter 3:

overflowname
Is the label of your overflow routine. When overflow occurs and this option is
specified, the logical I0CS transfers control to this address.
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" (0) or O

Indicates that register O has been preloaded with the address of your overflow
routine.

If omitted, the logical IOCS provides an automatic skip to home paper in the paper

tape loop.
Examples:
LABEL AOPERATIONA OPERAND A
10 16

DMI7, ¢y P [ IFTLEUWRKAL b L b L
Il ] PRTOV] IFTALE G OVEILO L L
[ B CINTRIL FlltLLEl‘l;nslpl;lSI [T U TS SO N TN W A N T S VO Y O A NS W O A
2l L JPRTOVLETLEN e L
A A PlUT, | FlIlLlElz'l:IWlRIKlAI e oo by v by by 4y
SPMIA 1 | PPRTOVIIFILE21, 90 0 L bce o e el e L
4yt L IPRTOV FIIlnglZl}l,lzl}IOIVJFILDIBI RN ETEN NS RN A A Ol BN SR I
M20, | | CINTRUL| FILES,SP g1 v v v 1 vy Ly by v Ly
L v g PIUlT.lllFﬁI‘-lEls’ljlll[l4lllllllllllllllllll
Sbova a1 JPRTOVIIFTLES G 1 v v b b 1

1. If an overflow condition occurred on a previous PUT or immediate CNTRL
macroinstruction execution on file FILE1, branch to routine QOVFLO. Overflow
codes detected are:

0773 printer — code 1
0770 printer — code 12
0768 printer — code 9
0776 printer — code 12
0778 printer — code 1

2. If an immediate overflow condition occurred on a previous PUT or immediate
CNTRL macroinstruction execution issued on FILE1, skip to home paper position.

(Lines 3 and 4 of the example show selective overflow detection, which is possible
only on the 0770 printer.)

3. If an overflow code 9 was detected on a previous PUT or immediate CNTRL
macroinstruction execution, skip to the home paper position.

4. If an overflow code 12 (0770 printer only) was detected on a previous PUT or
immediate CNTRL macroinstruction execution, branch to routine OVFLOB.

. 5. If an overflow code is detected, a skip to home paper position will occur.
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Programming Considerations:

When you use the PRTOV macroinstruction in your program, you must specify the
PRINTOV=YES keyword parameter in the DTF macroinstruction for the file. The
PRTOV macroinstruction can be used with the 0770 printer to selectively check for a
code 9 or code 12 forms overflow condition.

When the PRTOV macroinstruction is used, the logical IOCS performs either a skip to
the home paper channel or a branch to your forms overflow routine when a forms
overflow condition is detected on the preceding print or space command. The forms
overflow code is not recognized during a skip operation.

0S/3 data management executes one user-issued CNTRL or PUT macroinstruction
after the immediate CNTRL or PUT instruction on which forms overflow is detected. If
the imperative macro issued after the macro on which overflow was detected results
in a forms advance to a skip code (VFB or paper tape code), your overflow options will
not be executed.

The PRTOV macroinstruction may be issued after each CNTRL or PUT
macroinstruction, or, it can be issued after only a PUT macroinstruction. It is also
permissible to issue a CNTRL, PUT, PRTOV macroinstruction sequence,

If an overflow routine is specified, the printer carriage is not automatically restored to
the home paper position.

The address of the instruction after the PUT macroinstruction, which detected the
overflow condition, is stored in register 14. If imperative macroinstructions are issued
in your overflow routine, register 14 should be stored before issuing the instruction,
and restored after execution of the instruction.
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CLOSE

7.4.5. Close a Printer File {CLOSE)

Function:;
The CLOSE macroinstruction is issued when all the data in a file has been processed.
This macroinstruction calls a transient routine which checks for errors that may have
occurred in the final output operation and then prevents further access to the file.

Format:

LABEL AOPERATION A OPERAND

[name] CLOSE filename-1[.... filename-n]
(1)

1
*ALL

Positional Parameters:

filename
Is the label of the corresponding DTF macroinstruction in your program. The
maximum number of filenames is 16.

(1) or 1
Indicates that register 1 has been preloaded with the address of the declarative
macroinstruction.

*ALL
Specifies that all files currently open in the job step are to be closed.

Examples:
LABEL DOPERATIONA OPERAND A
16
LIOMBT, |, CLOSE PIRINTIZI?IPIRINTILL e o g v e by g v by 1y
llllli iiLl llllllllLlllllllLlLIlllllllllll
Y% TS BT CiA lx,flelNlTllllilqull11111111LLLIIQI1
}PM&& | CiL &3 E] (1‘17x vl v v b b v v b e by oy g

1. Close print files labeled PRNT2 and PRNT4.

2. Close print file labeled PRNT1.
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7.5. ERROR AND EXCEPTION HANDLING

7.5.1. FilenameC

When certain errors or exceptions to file processing performance are detected by 0S/3
data management, it will make appropriate entries in specific fields of the DTF file table,
which your program may address in order to learn of these conditions and take the proper
course of action on regaining control. One such field in the DTFPR file table is filenameC,
a 1-byte field which you may access by concatenating the character C to your 7-character
file name and using the assembler language test-under-mask (TM) instruction.

Refer to Appendix B for the meanings of the bits in filenameC of the DTFPR file table
which are set to binary 1 by 0OS/3 data management for certain error and exception
conditions.

7.5.2. Truncation of Print Line

When 0S/3 data management detects that the execution of a PUT macroinstruction has
resulted in the printing of a truncated line, it sets the /ine truncated flag in filenameC (bit
0, byte 0) (Appendix B). However, it does not pass control to your error routine until after
the printer file has been closed, by which time other truncated lines may have also been
printed. Depending on your requirements, you may find it useful in your program to test
for setting of the /ine truncated bit after each execution of the PUT macro and provide for
a flag character to be printed with the next line to speed visual location of all truncation
errors on your printout.

7.6. SAMPLE PROGRAM

The following sample program, constructed to illustrate a typical use of the 0S/3 data
management printer system in a BAL program, also indicates where to place the 0OS/3 job
control statements needed to implement it.
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8. Magnetic Tape Formats and
File Conventions

8.1. GENERAL

This section outlines and describes the formats and conventions for magnetic tape files in
0S/3 data management. It is designed to be read in conjunction with Appendix E, which
describes the system standard labels for magnetic tape files and discusses some of the
0S/3 magnetic tape SAM procedures for processing labels. Further details on file and
label processing are presented in Section 9, which explains the uses of the DTFMT
declarative macroinstruction by which you define magnetic tape files to OS/3 tape SAM
and of the imperative macros you issue in your BAL program to perform input/output
functions on them.

0S/3 data management provides facilities for processing magnetic tape files encoded in
the Extended Binary Coded Decimal Interchange Code (EBCDIC) as well as in the American
National Standard Code for Information Interchange (ASCH), described in American
National Standard X3.4 — 1968. The file structure, organization, and processing
specifications for ASCIl magnetic tape files are described in American National Standard
Magnetic Tape Labels for Information Interchange, X3.27 — 1969. 0S/3 magnetic tape
SAM follows these two standards for processing ASCH files.

8.2. TAPE VOLUME AND FILE ORGANIZATION

Using the ASCII, FILABL, and TPMARK keyword parameters in his DTFMT declarative
macroinstruction, the BAL programmer indicates to data management whether his file is
an ASCIlI or EBCDIC file; whether it contains standard, nonstandard, or no labels; and
whether, in a nonstandard or unlabeled file, data management is to write a tape mark
preceding the blocks of data. These specifications reflect the four types of reel or volume
organization used with OS/3 tape SAM:

n EBCDIC
— Standard labeled
— Nonstandard labeled

— Unlabeled



* UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 8-2

BASIC DATA MANAGEMENT

= ASCH

— Standard labeled

The following paragraphs and figures describe the organization of files and reels with
respect to these four conventions. Refer to Appendix E for descriptions of the standard
system labels and the standard user labels that are optional.

8.2.1. EBCDIC Standard Volume Organization

A standard volume has system standard labels and required tape marks; it may also, at the
user’s option, contain standard user header and trailer labels (UHL and UTL). All standard
tape labels are written in blocks of 80 bytes. Data management assumes that the labels
appear on tape in the order shown in Figures 8—1, 8—2, and 8—3, which illustrate the
reel organization for standard labeled EBCDIC volumes with an end-of-file (EOF) and an
end-of-volume (EOV) condition. A standard labeled EBCDIC volume processed by 0S/3
data management will end in either an end-of-file or an end-of-volume label group,
followed by two tape marks. The second tape mark indicates that no valid information
follows. No provision is made for creating additional volume, header, or EOF/EQV labels
on output files; if they exist on input files, data management bypasses them.

8.2.2. EBCDIC Nonstandard Volume Organization

A nonstandard volume is any volume containing only nonstandard labels; certain tape ‘
marks are required. Nonstandard user header and trailer labels (UHL and UTL) are

optional; these may be of any format, length, or number because they are handled by the

user’s label routine. (Refer to the LABADDR and TPMARK keyword parameters of the

DTFMT declarative macro.) Figures 8—4 and 8—5 illustrate the reel organization for

EBCDIC nonstandard volumes; a specification of a nonstandard volume for an ASCII file is

invalid. (Refer to the ASCII and FILABL keyword parameters.)

The address of the user’s label handling routine to process nonstandard labels is usually
specified, in which event the tape mark following the UHL may be omitted; it is required
only if label checking is to be omitted or a read-backward operation is specified. (Refer to
the READ keyword parameter.) if nonstandard labels appear on an input file but are not to
be checked when the file is read, the user omits specifying the address of his label
handling routine — but the tape mark must be present.

The tape mark following the data blocks is required and is written by data management,
which also writes two required tape marks after the UTL, if they are present. If the
optional UTL are not present, data management writes only one additional tape mark after
the one following the data blocks. This second tape mark is always present when this file
is the only file or the last file on the reel; it is overwritten by the next file to be written on
a multifile volume.
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WITH END-OF-FILE CONDITION WITH END-OF-VOLUME CONDITION

VOL1 label VOL1 label
HDR1 label HDR1 label
HDR2 label HDR2 label
user header labels user header labels
UHL1-UHLS UHL1—-UHLS
S N 3 Tu
tape mark \ tape mark
bcli:ct:is data
blocks
tape mark tape mark
EOF1 label EOV1 label
EOF2 label EOV2 label
user trailer labels user trailer labels
UTL1-UTLS8 UTL1-UTLS
ax R
tape mark \ tape mark
tape mark tape mark

LEGEND:

D Contents supplied by user.

N
\\ Required and generated by data management.

AN

Generated by data management; user supplies content for certain fields.

@ Generated by user's LABADDR routine, at his option; content is at user’s option except for content of
4-byte label ID fields. User is limited to eight UHL and eight UTL. Refer to Appendix E.

Figure 8—1. Reel Organization for EBCDIC Standard Labeled Tape Volumes Containing a Single File
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VOL1 label

HDR1 label of file A

HDR2 label of file A

tape mark

data blocks
of file A

tape mark

EOF1 label of file A

EOF2 label of file A

tape mark

HDR1 label of file B

HDR2 iabel of file B

tape mark

data blocks
of fileB

tape mark \Q

EOF1 label of file B

EOF2 label of file B

tape mark

N

tape mark

N

LEGEND:

D Content supplied by user.

@ Required and generated by data management.

Generated by data management; user supplies content for certain fields.

NOTE:

Assume:that file B completes on this volume.

Figure 8—2. Reel Organization. for EBCDIC Standard Labeled Tape Volume: Multifile Volume with End-of-File Condition
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REEL 1 REEL 2

VOL1 label VOL1 label

HDR1 label of file A HDR1 label of file B

HDR2 labe! of file A HDR2 label of file B

tape mark

tape mark

Jv data blocks /L
of file B T

tape mark

data blocks

T of file A

tape mark

EOF1 iabel of file A EOF1 label of file B

EQF2 label of file A EOF2 label of file B

tape mark tape mark

HDR1 label of file B HDR?1 label of file C

HDR2 label of file B HDR2 label of file C

tape mark tape mark
data blocks data blocks ,L
T of file B T of file C T

tape mark tape mark

EQV1 labet of file B EOV1 label of file C

EOV2 label of file B EQOV2 label of fite C

tape mark tape mark

tape mark tape mark

.

e~

LEGEND:
D Content supplied by user.

§ Required and generated by data management.

Generated by data management; user supplies content for certain fields.

NOTE:

Assume that file C is not completed on reel 2, but carries over {like file B) onto another volume.
If file C were completed on reel 2, its EOV1 and EOV2 labels shown here would be replaced with
EOF1 and EOF2 labels.

Figure 8—3. Reel Organization for EBCDIC Standad Labeled Tape Volumes: Multifile Volumes with End-of-Volume Condition
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w
optional user
header labels
tape mark
”~
i data blocks

tape mark §

optional user
trailer labels

tape mark

tape mark

LEGEND:

2 [

Contents supplied by user.
Required and generated by data management; only two tape marks follow data blocks if UTL are not present.

Generated by data management uniess user specifies TPMARK=NQ; required only if label checking is omitted or
user specifies READ=BACK.

Presence, content, format, and number entirely at user’s option.

Figure 8—4. Reel Organization for EBCDIC Nonstandard Volume Containing a Single File
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P"_______”’\'/\

optional user
header labels

tape mark

33
\(

data blocks
of file A

tape mark

optional user
trailer labels

)2
L

tape mark

optional user
header labels

tape mark

3
(¢

data blocks
of file B

tape mark

optional user
trailer labels

tape mark

tape mark

LEGEND:

D Content supplied by user.

@ Required and generated by data management; only two tape marks follow data blocks of last file on
N\

volume if UTL are not present.

omitted or user specifies READ=BACK.

B
|

Figure 8—5. Reel Organization for EBCDIC Nonstandard Mufltifile Volume

Presence, content, format, and number entirely at user’s option.

Always present; written by data management.

Generated by data management unless user specifies TPMAR K=NO; required only if label checking is
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8.2.3. EBCDIC Unlabeled Volume Organization

0S/3 tape data management can also process unlabeled tape volumes. The user specifies
FILABL=NO, or omits this keyword parameter, to indicate an unlabeled volume or file. A
tape mark is expected or written by data management preceding the data blocks unless
the user has specified TPMARK=NO in the DTFMT declarative macro.

Figure 8—6 illustrates the reel organization for unlabeled EBCDIC volumes. The tape mark
following the data blocks is required on both single-file and multifile volumes and is
supplied by data management on output operations. A second tape mark is always written
by data management following the last or only file on each volume and is overwritten by
the next file to be written on a multifile volume.

SINGLE-FILE VOLUME MULTIFILE VOLUME

tape mark tape mark
~No data blocks A
data blocks 7 of file A ~N’
tape mark § tape mark §
tape mark ‘ ’
~~ data blocks ~
~/ i ~v
of file B
tape mark §
tape mark

LEGEND:
D Content supplied by user.

§ Required and generated by data management; two tape marks follow data blocks of last file on volume.

Generated by data management unless user specifies TPMARK=NO; required only when user specifies
READ=BACK,

Figure 8—6. Reel Organization for Unlabeled EBCDIC Volumes
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8.2.4. ASCII Standard Volume Organizations

The Americal National Standard X3.27 — 1969 provides for the following file sets
(collections of one or more related files recorded on one or more volumes):

8  Single-file, single volume
' Single-file, multivolume
] Multifile, single volume
] Multifile, muitivolume

The standard ASCII reel organizations, or label configurations used in OS/3 are depicted
in Figures 8—7 through 8—10. Note that the standard does not provide for unlabeled
ASCIl volumes, and also that the DTF specification FILABL = NSTD is not valid for an
ASCII file (9.2.6.1). Refer to Appendix E for the format and content of the ASCIl standard
labels.

8.2.4.1. End-of-File and End-of-Volume Coincidence

American National Standard X3.27 — 1969 provides that, whenever a volume ends within
a file, the last block of the file in that volume is followed by an end-of-volume label
(EOV1); it also allows the second end-of-volume (EOV2) label, which is standard in 0S/3.
A single tape mark precedes, and two tape marks follow these; further, no file set may be
terminated by end-of-volume labels.

Whevever end-of-volume and end-of-file coincide, however, the standard provides that the
labeling configuration shall follow one of the two options shown in Figure 8—10. In
general, option 1 occurs when the end-of-tape warning mark is reached while 0S/3 tape
SAM is writing the last block of a file. On the other hand, option 2 occurs when the end-
of-tape warning is reached after the EOF1 and EOF2 label group have been started.
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SINGLE FILE, SINGLE VOLUME SINGLE FILE, MULTIVOLUME
REEL 1 REEL 2

VOL1 label VOL1 label VOLT?1 label

HDR1 label, file A HDR1 label, file A HDR1 label, file A

HDR2 iabel, file A

HDR?2 label, file A HDR2 label, file A

tape mark tape mark \ tape mark
N
data data
data blocks, blocks,
blocks first last
of part of part of
file A file A file A
A N A A A
v Ny W no A ~o
tape mark \\\ tape mark tape mark
D & A
EOF1 label, fite A EQV1 label, file A EOF1
EOF2 label, file A EOV?2 label, file A EOE2

LEGEND:
D Content supplied by user

N
\\\\\ Required and generated by data management

Generated by data management; user supplies data for certain fields

Figure 8—7. Label Configuration ASCIl Single-File, Single-Volume and Multivolume Sets
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MULTIFILE, SINGLE VOLUME

VOL1 label

HDR1 label, file A

. HDR2 label, file A u.# g‘
tape mark \
data blocks,
file A

tape mark

EOF1 label, file A

EOF2 label, fite A

tape mark

HDR1 tlabel, file B

HDR2 labet, file B

tape mark

data blocks,
file B

EOF1 label, file B

EOF2 label, file B

- S \

LEGEND:
D Content supplied by user.

Q\\% Required and generated by data management.

Generated by data management; user supplies data for certain fields.

Figure 8—8. Label Configuration, ASCIl Muttifile Single-Volume Set
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8-12

MULTIFILE, MULTIVOLUME

REEL 1

VOLT1 label

HDR?1 labet, file A

HDR2 label, file A

tape mark

data
blocks,
file A

tape mark

EOF1 label, file A

EOF2 label, file A

tape mark

HDR1 label, file B

HDR2 label, file B

tape mark

data blocks,
first part of
file B

o N\

EQOV1 label, file B

EQV2 label, file B

\
tape mark \

\

LEGEND:

D Content supplied by user
N
N

REEL 2

VOL1 label

HDR1 iabel, file B

HDR2 label, file B

tape mark

continuation

& tape mark

EOV1 label, file B

EOV2 label, file B

tape mark

Required and generated by data management

Generated by data management; user supplies data for certain fields

-

REEL 3

VOL1 label

HDR?1 label, file B

HDR2 label, file B

tape mark

last part
of
file B

tape mark

EOF1 label, file B

EOF2 label, file B

tape mark

HDR1 label, file C

HDR?2 label, file C

tape mark

file C
(completes
this volume)

-

EOF1, file C

EOF2, file C

aon i N\

-

\ \ tape mark \

Figure 8—9. Label Configuration, ASCIl Multifile, Multivolume Set
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MULTIFILE, MULTIVOLUME

OPTION 1 OPTION 2
REEL 1 REEL 1
file A file A /1
data blocks data blocks
EOQV1, file A EOF1, file A
EOV2, file A EOF2, file A

\ tope mark \\ & tape mark \\\\§
KN

REEL 2

HDR1 label, file B

HDR2 label, file B

&\\\ oo mark \\\i

EOV1 label, file B

VOLT1 label

HDR1 label, file A

HDR2 label, file A EOV2 label, file B

EOF1 label, file A

7

REEL 2
EOF2 label, file A

HDR1 label, file B

VOL1 label

HDR1 label, file B

HDR2 label, file B

HDR2 label, file B

file B file B
data blocks data blocks j_,

i

LEGEND:
D Content supplied by user

N\] Reavired and generated by data management

Generated by data management; user supplies data for certain fields

Figure 8—10. Label Configuration Options, ASCIl Multifile, Multivolume Set, when End-of-Volume and End-of-File Coincide
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8.2.5. Magnetic Tape File Record and Block Formats

The record formats specifiable to OS/3 data management for magnetic tape files are fixed-
length records, blocked and unblocked; variable-length records, blocked and unblocked,;
and undefined format (9.2.4.1). Figure 8—11 depicts these formats as they appear on
magnetic tape in EBCDIC and ASCII files.

Note that Figure 8—11 does not show the optional use of padding because OS/?} tape
SAM does not support this optional feature. If your input blocks have been padded,
therefore, your blocksize specification should include the space necessary, and your
program should take care of detecting and detaching the string of padding characters
before processing your data.

EBCDIC
FIXED-LENGTH, UNBLOCKED RECORD
-r——-
]
| bn data record
|
L
- D >
- ] »

FIXED-LENGTH, BLOCKED RECORDS

————
|

: bn data record1

L———

data record,, data record,

A
O
Y
A
o
v
A
o
w
Yy

A
Y

VARIABLE-LENGTH, UNBLOCKED RECORD

-——-
I
| block record
| bn header length data record
e
= BH =) —— R P
- D -
- I L

Figure 8—11. Record and Block Formats for Magnetic Tape Files, ASCIl/ and EBCDIC (Part 1 of 4}
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VARIABLE-LENGTH, BLOCKED RECORDS

\ |

EBCDIC (cont)

r. —_————
I biock record record
| bn header length 1 data record1 Iength2 data record2

lt=-BH —pptg=RL = - RL ——f

— - D2 —

UNDEFINED RECORD FORMAT
'_.___
|
I bn data record

- 1

ASCII

FIXED LENGTH, UNBLOCKED RECORD (FORMAT F}
: bsi data record

- D >

- 1 >

FIXED-LENGTH, BLOCKED RECORDS (FORMAT F)

data record1

data record2

data record3

— D1 ot~ 02 > D3 -
— | »
Figure 8—11. Record and Block Formats for Magnetic Tape Files, ASCHl and EBCDIC (Part 2 of 4}
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ASClI (cont)

VARIABLE-LENGTH, UNBLOCKED RECORD (FORMAT D}

~———
| buffer offset
| bsi field I'ecgt': data record
| (optional) en
L —

< BO Potage RL ==

< D
- ! >

VARIABLE-LENGTH, BLOCKED RECORDS {(FORMAT D)

:— buffer
offset record record record
| bsi field length. data record, length, data record, length data record,
L (optional) 3
[ BO =
<-RL ;> =RL,— [ RL,—>]
~a D, o1tk D, Dg >
- | >

UNDEFINED RECORD FORMAT (FORMAT U)

r
i

! bsi data record
|

L

Y

Figure 8—11. Record and Block Formats for Magnetic Tape Files. ASCIl and EBCDIC (Part 3 of 4)
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LEGEND:

D

RL

BH

bn

BO

bsi

\

Record length, measured in bytes. This measure is entered in the most significant two bytes of the 4-byte record length field;
the two least significant bytes are reserved.

Block length, measured in bytes. Minimum block length is 18 bytes. This measure is entered in the most significant two bytes
of the 4-byte block header of EBCDIC variable-length records {blocked or unblocked); the two least significant bytes are re-
served. When the buffer offset field of ASCII variable records is a 4-byte field, for output, tape SAM writes the block length in
it in ASCII. For input, tape SAM assumes that it contains the length of the block in four bytes of ASCII.

Record length field of variable-length records; a 4-byte field in ASCIl and EBCDIC records. Its own length is included in the
measure inserted here. In EBCDIC records, record length is read and written binary; in ASCH records, it is recorded on tape in
ASCII, although you present it to data management in binary and process it in binary. {(See NOTE 1.}

Block header, a 4-byte field at the head of the block format in which all EBCDIC variable-length records, blocked or un-
blocked, appear on magnetic tape. Most significant two bytes contain the length of the block, which includes the length of the
header itself; the two least significant bytes are reserved.

Optional 3-byte block number is EBCDIC. May not be created for output files. Data management accepts the block number
in EBCDIC input files, but does not process it.

Buffer offset field, an optional block prefix that may be placed at the head of each block of ASCIt variable records. Its con-
tent is recorded in ASCII; its length ranges from O to 99 bytes for fixed and undefined records and is O or 4 for variable rec-
ords. For variable records, when its length is four bytes, tape SAM assumes that this field contains the length of the block
{which includes the length of this field itself).

Optional 1-byte block sequence indicator for ASCIt files in ASCIH numeric code. May not be created for output files. Data
management accepts the block sequence indicator in input files, but does not process it.

The index register specified by the IOREG keyword parameter points here, to the first byte of the record length field of vari-
able-length records (9.2.3.2).

NOTES:

Although the American National Standard X3.27— 1969 also provides for a variable ASCH record with its record length specified in
binary (the so-called “V-format’’ record), OS/3 magnetic tape SAM does not support this format.

Spanned records (those extending beyond one block) are neither allowed in ASCII magnetic tape files {(in which there must be
an integral number of records per block) nor supported by OS/3 in EBCDIC tape files.

A single, unblocked variable-length EBCDIC record always exists on magnetic tape in the block format shown here, with a
block header.

Figure 8—11. Record and Block Formats for Magnetic Tape Files, ASCIl and EBCDIC (Part 4 of 4)
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9. Functions and Operations,
Magnetic Tape SAM

9.1. GENERAL

This section begins by describing the DTFMT declarative macroinstruction by which you
define a tape file to magnetic tape sequential access method (SAM). Following the
delineation of this macro’s format and a table summarizing all its keyword parameters, the
use of each of these keywords is explained in detail, and examples illustrate the coding of
the DTFMT macro.

This discussion of file definition is followed by an explanation of the OS/3 job control
statements used in magnetic tape file data management; most details are left to the job
control user guide, UP-8065 (current version), although the few examples in this manual
will be helpful. Next, we take up the functions of each of the 10 imperative macros
available to process your magnetic tape file, again with a few coding examples to illustrate
their use.

Magnetic tape SAM record formats, volume organizations, and file conventions were
discussed in Section 8; Appendix E explains and describes OS/3 conventions for labels in
magnetic tape files and tape SAM processing of standard labels.

0S/3 data management provides facilities for processing magnetic tape files encoded in
the Extended Binary Coded Decimal Interchange Code (EBCDIC), as well as in the
American National Standard Code for Information Interchange (ASCH), described in
American National Standard X3.4—1968. A related standard is the American National
Standard Magnetic Tape Labels for Information Interchange, X3.27—1969. Appendix C
provides information on the correspondences between EBCDIC and ASCII.

9.2. DEFINING A MAGNETIC TAPE FILE (DTFMT)

As in the other OS/3 data management access methods, you use a declarative macro to
define each magnetic tape file your BAL program is processing. In OS/3 tape SAM, this is
the DTFMT declarative macro; by means of its keyword parameters, you describe to data
management certain characteristics of the file and indicate your plans for processing it.
Table 9—1 lists these keywords in alphabetic order and outlines their functions, listing as
well the numbers of the paragraphs that explain their uses in detail.
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Notice that there is one keyword, |IOAREA1, that you will always specify in each DTFMT
declarative macro; others are required if your tape file is of a certain type, or if you are
processing it in a certain mode. Some may be omitted if their default option is what you
want; still others are entirely optional. There are none, on the other hand, that you need
specify to prepare data management for certain imperative macros you issue in your BAL
program to process your file.

Because your DTFMT declarative macro does not generate executable code, you should
locate it in your program separately from your BAL instructions and imperative macros.
When your program is assembled, the assembler expands your DTFMT declarative macro
into a 258-byte file table that data management uses in a number of ways to control file
processing and to record certain file-processing results. Unlike the file tables in some
other OS/3 access methods, the DTFMT file table does not vary in size when you specify
certain keyword parameters; it is always 258 bytes long. Furthermore, it is always
automatically aligned on a double-word boundary. '

As you execute each imperative macro to process your file, data management places an
informative reply, indicating normal completion of 1/0 or exceptional conditions (including
unrecoverable error), in a special field of the DTFMT table called filenameC. If you have
not provided an error exit, you should access this field when data management returns
control to you inline after execution of each imperative; filenameC of the DTFMT file table
is a 4-byte field, full-word aligned, addressed by concatenating the character ““C’’ to your
7-character file name, and using this as the first operand of a BAL test under mask (TM)
instruction to determine which bits of the field have been set as error or status flags by
data management. Each of the 32 bits in filenameC has its own significance as an error or
status flag; refer to Table B—3 for their meanings. The only part of the DTFMT file table
you may address is filenameC.

In addition to generating the file table just mentioned, the DTFMT declarative macro also
generates certain references so that you may link your BAL program with a DTFMT file
table you have generated in a separate assembly:

m  An ENTRY definition for filename, the symbolic label of the DTFMT declarative macro.
You must specify a corresponding EXTRN definition for filename within your BAL
program.

8 An EXTRN definition for each symbolic name you have supplied with certain of the
DTFMT keyword parameters (EOFADDR, ERROR, IOAREA1, I0OAREA2, LABADDR, and
SAVAREA). You must specify a corresponding ENTRY definition for each of these
when you use the keywords.

As your DTFMT file table is being assembled, data management checks that you have
specified all required keyword parameters, and that all keywords you have specified are in
the proper form and combination. Discrepancies and errors noted by data management, as
well as the assumptions it has made in the face of these or in the absence of certain
keywords, are cited in self-explanatory warning messages that appear in the assembly
listing. '

9.2.1. Format of the DTFMT Declarative Macro

The following is a listing of the required and optional keyword parameters you will specify
as operands of the DTFMT declarative macroinstruction. These are listed here in
alphabetic order, but you may specify them in any convenient order, just so you separate
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them with commas as shown in the examples in the text. Table 9—1, which follows the
format delineation, summarizes the rules for specifying the keywords; the paragraphs
following Table 9—1 describe them in further detail. A list of acceptable variations of some
of the DTFMT keywords is given in Table 9—2 (9.2.9).

Refer to the preface of this manual for OS/3 data management format statement
conventions and to 1.6.3 for rules on continuing statements. A comma is shown preceding
each keyword parameter except the first, to remind you that all keywords coded in a string
must be separated by commas. However, a comma must neither be coded in column 16 of
a continuation line, nor follow the last keyword in the string. Refer to the coding examples
which follow.

The symbolic label of the DTFMT declarative macro (filename) is the logical name by which
you address the file in your BAL program; it may contain no more than seven
alphanumeric characters, and the first of these must be alphabetic. This file name is also
used by data management imperative macros to identify the file to be processed. It must
be the same as the file name you have included in the LFD statement in the device
assignment set of OS/3 job control statements by which you allocate the file. (Paragraph
9.3 discusses this and other job control statements you use with tape data management;
full details are given in the job control user guide, UP-8065 (current version).

Format:
LABEL AOPERATION A OPERAND
filename DTFMT [ASCII=YES]

[, BKNO=YES]
[, BLKSIZE=n]
[,LBUFOFF=n]
[,CKPTREC=YES]

[ ,CLRW= {NORWD

: RWD }]
[LEOFADDR=symbol]

" ,ERROPT= {IGNORE}
L SKIP ]
[LERROR=symbol]
',FILABL={

NSTD}
| STD
JOAREA1=symbol
[JOAREA2=symbol]
[LIOREG=(r)]
[LLABADDR=symbol]
[,LLENCHK=YES]
[LOPRW=NORWD]
[LOPTION=YES]

" ,READ= {BACK

.

[ ,RECFORM

FIXBLK

VARBLK
- VARUNB
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LABEL

AQPERATION A

OPERAND

filename
(cont)

DTFMT

[ ,RECSIZE= {'(‘r)}]

[ ,REWIND= {NORWD }]

UNLOAD

[.SAVAREA=symbol]
[,TPMARK=NO]

,TYPEFLE=

INOUT
INPUT
OUTPUT

[LVARBLD=(r)}]
[LWORKA=YES]

Table 9—1. Summary of DTFMT Keyword Parameters (Part 1 of 6)

Keyword

Completion
Parameter s

Files

Input Output

In/Out

Remarks

Paragraph
for Details

ASCII YES

X X

X

Required when ASCII files are to be

processed. Data management assumes
EBCDIC mode when this keyword is

omitted.

9.2.7

BKNO YES

Reqguired to cause data management to
accept or create 3-byte block number
prefixes on files. Requires that you
reserve a 4-byte storage area, full-

word aligned, preceding each 1/0 buffer
used

9.2.35

BLKSIZE* n

The completion, 1, specifies in
decimal the number of bytes in each
block. If you omit this keyword, data
management assumes that you have
specified a 256-byte block size.

9.2.2.2

BUFOFF n

For ASCII files only; 77 specifies

the length of a block prefix in bytes.

The value of n may range from O

through 99. For input files, only the

value 4 is significant and is used when
variable-length records are retrieved.

For output files, the value of n

should be 0 for undefined records and for
fixed-iength records, blocked or unblocked.
It may be O or 4 for variable-length

records, blocked or unblocked, If the
BUFOFF keyword is specified, the ASCII
keyword must also be specified; it is

ignored if specified for EBCDIC files.

if the BUFOFF keyword is omitted, data
management assumes that you have specified
a value of 0.

9.2.7.2

CKPTREC YES

Specifies that checkpoint blocks are
to be bypassed on input tiles. tf you
omit this keyword, your checkpoint
records are read. lgnored if specified
for an output file.

9.2.8.2

*Parameter may be changed on DD job control statement.
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Table 9—1.

Summary of DTFMT Keyword Parameters (Part 2 of 6)

Keyword
Parameter

Completion

Files

Input

Output

In/Out

Remarks

Paragraph
for Details

CLRwW*

"NORWD

X

X

Specifies that tape is not to be
rewound when the file is closed.

RWD

Specifies that tape is to be
rewound without interlock and not
unloaded when the file is closed.

If the CLRW keyword is not specified,
the tape is rewound and unloaded when
the file is closed. When the CLRW
keyword is specified, the REWIND
keyword must not be specified; if

both keywords are specified, your

REWIND specification takes precedence.

9254

EOFADDR

symbol

Required for input files, and for
in/out files processed as input

files. Specifies address of your
routine for processing end-of-data,
to which data management transfers
control on sensing the tape mark
following the last block of input
data. If omitted when required, a
warning message appears in your
DTF assembly listing.

9.2.25

ERROPT

IGNORE

Specifies that you are to process
an input or output block, on which
a parity error occurs, as if no

error has occurred.

SKIP

Specifies that an input block on
which a parity error has occurred
is 10 be bypassed and not made
available to you; an output block
on which a parity errror has
occurred is ignored as if it were
written correctly.

If you omit the ERROPT keyword
parameter, a parity error transfers
control to your error routine, if
you have specified one, or to you
inline following the macro.

9.2.3.4

ERROR

symbol

Specifies the address of your

error handling routine to which
data management transfers control
when an error is detected. If you
omit the ERROR keyword, errors
return to you inline, following the
imperative macro that initiated the
error condition.

9.2.2.4

*Parameter may be changed on DD job control statement.
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Table 9—1. Summary of DTFMT Keyword Parameters (Part 3 of 6)

Keyword
Parameter

Completion

Files

input

Output

In/Out

Remarks

Paragraph
for Details

FILABL™

X

Specifies that the EBCDIC file is
unlabeled.

9.2.6.1

NSTD

Specifies that an ERCDIC file con-
tains nonstandard labels; invalid

for ASCII files. You must also

specify the LABADDR keyword parameter
to create labels for an output file

or to check labels on an input file.

If nonstandard labels are present

on an input file, but are not to be
checked, omit the LABADDR keyword
parameter; however, a tape mark must
precede your data blocks. f FILABL=
NSTD is specified for an ASCII file,

the ASCIi keyword is ignored and

the file is processed as an EBCDIC

file.

STD

Specifies that the ASCIl or EBCDIC
file contains standard labels. If

your file contains optional standard
user labels, you must specify the
address of your label handling

routine with the LABADDR keyword.

IOAREA1

symbol

Always required; specifies the
address of the 1/0 area for this
fite, which must be half-word

aligned.

9.2.2.1

IOAREA2

symbol

Specifies the address of an optional
secondary 1/Q area for this file;

subject to the same requirements as
IOAREA1. If IOAREA2 is specified,
either the WORKA or the IOREG keyword
must also be specified.

9.2.3.1

IOREG

(r)

Specifies the number of the general
register to be used as index register.
Value of r may range from 2 through
12, and general register 13 may also
be specified if the SAVAREA keyword
is specified. Required when two /0O
areas are used {unless you specify a
work area); when records are blocked;
or when read-backward processing of
variable-length or undefined records
is desired. Required for ASCII files
when a buffer offset field is used,

and you want a pointer to the data
portion so as to conveniently step
around the buffer offset.

9.2.3.2

LABADDR

symbol

Specifies the address of your routine
for processing optional user labels,
standard or nonstandard. Required for
output files if your user labels are

to be created, and for input files if
they are to be read. If your user

labels in an input file are to be
bypassed, omit the LABADDR keyword
parameter. f you omit this keyword
for an output file, you may not

write user labels.

9.2.6.3

*Parameter may be changed on DD job control statement.
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Table 9—1. Summary of DTFMT Keyword Parameters (Part 4 of 6)

Keyword
Parameter

Completion

Files

Input

Output

In/Out

Remarks

Paragraph
for Details

LENCHK

YES

Specifies, for ASCII input files,
that data management is to check
the block length specified in the
block prefix of variable-length
records against their physical
record length. Requires that you
also specify ASCH=YES and
BUFOFF=4. For output files in
ASClI, the block length will be
inserted in the block prefix of
variable-length records only if
BUFOFF=4 is specified.

9.2.7.3

OPRW*

NORWD

Specifies that reels of this file

are not to be rewound before labels

are checked during the processing

of an OPEN macro. When READ=BACK
is specified, data management

assumes that OPRW=NORWD has been
specified.

1f this keyword is specified, you
should not specify the REWIND
keyword. If you specify both, your
REWIND specification takes
precedence.

9.25.3

OPTION

YES

Specifies that this is an optional
file that need not be present for
every execution of your program.
If you omit this keyword and do
not allocate this file to a device

via job control, data management
transfers control to your error
routine when the file is opened.

If you have no error routine, control
returns to you inline, but in

either case it is impossible for

you to obtain records from the

file or to create records for it.

If you do specify OPTION=YES
and do not allocate the file,
controt transfers to your
end-of-file routine {(EQFADDR keyword)
for input files after execution of
the first GET macro you issue. For
an output file, the PUT mechanism
is disabled. You should then

close the optionat file. See also
7.3.1.

9.2.8.1

READ

BACK

Required if this input file is to be
read backward. Invalid for a multi-
volume file.

FORWARD

Specifies that this input file is
to be read forward.

9.2.5.1

*Parameter may be changed on DD job control statement.
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Table 9—1. Summary of DTFMT Keyword Parameters (Part 5 of 6)

Keyword
Parameter

Files

Completi R k.
mpletion Input Output In/Out emarks

Paragraph
for Details

RECFORM™*

FIXBLK X X X Specifies that records are fixed-
length and biocked.

X X X Specifies that records are fixed-
fength and unblocked.

Specifies that the record format is
undefined. The RECSIZE keyword is
UNDEF X X X required for both output and input
files.

VARBLK X X X Specifies that records are variable-
length and blocked. (See VARBLD keyword.)

VARUNB X X X Specifies that records are variable-
length and unblocked.

9.2.4.1

RECSIZE*

n X X X Required for fixed-length, blocked
records; n specifies the number
of bytes in each record.

{r) X X X Required for output and in/out files
with undefined records; optional

for input files. Specifies the number
of the general register into which

you place the block length of each
undefined record you output. For
input files, data management places
the block length of undefined records
in this register. Registers 2—12 may
be specified, and register 13 is
available if the SAVAREA keyword is
specified. Data management issues
error message DMBO if this register

is not specified when required.

tf the RECSIZE keyword is not
specified for files with variable-
tength records, data management
expects to find record size in

the first two bytes of each

record; if omitted for fixed-length,
unblocked records, data management
assumes record size equals block

size.

9.2.4.2

REWIND*

NORWD X X X Specifies that reel is not to be
rewound when file is opened, and
that file is to be positioned between
two tape marks when closed.

UNLOAD X X X Specifies that reel is to be rewound
to load point when file is opened,
and that it is to be rewound with
interlock for unloading when fiie is
closed or when an end-of-volume
condition is encountered.

Hf the REWIND keyword is specified,

the CLRW and OPRW keywords must be
omitted. If the REWIND, CLRW, and
OPRW keywords are omitted, REWIND=
UNLOAD is assumed by data management.

9.25.2

*Parameter may be changed on DD job control statement.
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' Table 9—1. Summary of DTFMT Keyword Parameters (Part 6 of 6)

Files

Keyword

Paragraph
Completion Remarks agrap
Parameter

Input Output In/Out for Details

SAVAREA symbot X X X Specifies address of a 72-byte 9.2.2.6
labelled save area for the contents

of generat registers, full-word

atigned. If this keyword is omitted,

data management assumes that you have
preloaded register 13 with the

address of a 72-byte labeled save

area, full-word aligned, before issuing
any imperative macro to the file.

TPMARK* NO - X X Specifies, for output files with 9.26.2
nonstandard tabels or no labels,

that data management is not to write
the tape mark that normally separates
header labels from data. Thus, with
this parameter specification, it be-

| comes your responsibility to
distinguish between header labels

and data. Also you wilt not be

able to do backward processing of

a fite in a muttifile reel.

TYPEFLE INOUT — - R Specifies that this file is used 9.2.23
for either input or output. If you
specify READ=FORWARD or READ=BACK,
or omit the READ parameter, data
management opens the file for output.

You may change file processing

direction to INPUT, after closing
the file and before reopening it
with the same DTF, by issuing the
SETF macro (7.4.5). READ processing
applies only to input.

X — - Specifies that this file is an input
file, to be read. Y ou may not issue
the PUT macro to this file.

QUTPUT — R - Specifies that this file is an output
file to be written. You may not issue
the GET macro to this file.

VARBLD (r} — X X Required for output files with 9.2.4.3
variable-length, blocked records
when you are processing these in

an }/O area and have not specified
awork area. r is the number

of the general register that data
management loads with the number
of bytes of residual space left in
the current {/0 area.

WORKA YES X X X Specifies that you are processing 9.2.3.3
records in a work area, rather than
inan /0O area.

You must specify the address of

the current work area with each

GET or PUT macro you issue. Do not
specify the IOREG keyword parameter
if you specify WORKA=YES.

. LEGEND:

R Required
X Optional
— Not valid

Data management assumes this value has been specified if the keyword is omitted.

*Parameter may be changed on DD job control statement.
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9.2.2. Required and Most Frequently Used DTFMT Keywords

The following paragraphs discuss the use of the IOAREA1 keyword, which is always
required, and the BLKSIZE, EOFADDR, ERROR, SAVAREA, and TYPEFLE keywords, which
you will find are needed most of the time.

9.2.2.1. Specifying the 1/0 Buffer (IOAREA1)

Every OS/3 data management input or output file must have at least one |/0 buffer area
dedicated to its exclusive use; this is an area in your program, half-word aligned, the
symbolic address of which you specify with the IOAREA1 keyword. If you omit the
IOAREA1 keyword, a warning message is printed in your assembly listing; there is no
default action data management can take.

The size of the |/0 area is specified with the BLKSIZE keyword, and the calculation of its
length is discussed in 9.2.2.2. However, there is one area to be mentioned at this point
because you must reserve it immediately before the 1/0 buffer. For backward or forward
processing, if you specify block numbering (with the BKNO keyword (9.2.3.5)), you must
reserve four bytes immediately preceding the 1/0 area, and both this 4-byte field and the
/0 area must be full-word aligned.

A coding example of reserving a 4-byte area when BKNO=YES is specified as given at
9.2.3.5.

9.2.2.2. Specifying the Length of the 1/0 Buffer (BLKSIZE)

As we have just stated (9.2.2.1), you specify the symbolic address of your /0O area with
the IOAREA1 keyword, but its length you specify in bytes with the BLKSIZE keyword. If
you omit the BLKSIZE keyword, data management assumes that you have specified a 256-
byte block length, or block size, and issues a warning message to this effect in the
assembly listing.

In calculating block size, you have a number of points to consider: your record format, the
sizes of your optional user and checkpoint set header and trailer labels, 0S/3 minimum
and tape subsystem maximum sizes, and, for ASCIlI processing, the implications of the
American National Standards. On the other hand, you do not figure in the 4-byte field
required for block numbering (9.2.3.5), because this is a field that you reserve immediately
preceding the 1/0 buffer, and its length is not part of your BLKSIZE specification. For all
record formats, the minimum block size allowed by 0S/3 tape SAM is 18 bytes. For
variable-length blocked records, the BLKSIZE specification must accommodate the largest
size for blocks in this file, including their block and record length fields; for unblocked
variable-length records, it must accommodate the largest record size, including the record
length field.

If you are using a 7-track tape device for you file and CONVERT ON is set on the device,
then your block-size specification must be a multiple of 3.
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If your tape file is a standard labeled file (FILABL = STD, 9.2.6.1), and you have optional
user header or trailer labels to process with your own routine (LABADDR keyword 9.2.6.3),
your 1/0 area must be at least 80 bytes long if you are a 9-track tape device or a 7-track
device with CONVERT feature off. For a 7-track device with CONVERT ON, this should be
at least 81 bytes long. The reason for this is that 0S/3 tape SAM always handles your
labels in one of the 1/0 buffers (loading general register 1 with its address), and the
standard length for optional user labels is 80 bytes. Similarly, if yours is a nonstandard
labeled file, with user header or trailer labels of your own length to process, your BLKSIZE
specification must be able to accommodate these.

When you have checkpoint blocks interspersed with data in an input file, and you want to
bypass these, you will specify this option with the CKPTREC keyword (9.2.8.2). In this
event, however, your BLKSIZE specification must accommodate at least the size of the
header or trailer label of a checkpoint set for READ=BACK and at least 18 bytes for
READ=FORWARD, so that data management will be able to recognize the set.

The maximum block size for multiplexer channel tapes is 8191 bytes; for selector channel
tapes it is 32,767 bytes. Your BLKSIZE specification must not exceed these limits and
must, in fact, be four bytes less than the maximum for the device if you specify block
numbering (9.2.3.5).

ASCHl tape files imply additional considerations in calculating block size. For one thing,
your BLKSIZE specification may need to include the length of the buffer offset field
(BUFOFF keyword, 9.2.7.2) and any padding. For another, American National Standard
X3.27 — 1969 stipulates a maximum block length of 2048 characters for ASCIl tape
volumes used for general information interchange. With agreement between the
interchange parties, however, larger blocks may be used. A third point to consider is that
block-length checking cannot be performed on ASCII tapes with block lengths greater than
9999 bytes (LENCHK keyword 9.2.7.3). :

9.2.2.3. Specifying Type of File Processing (TYPEFLE)

The TYPEFLE keyword is a parameter of the DTFMT declarative macro that gives you a
measure of protection f files, making it possible to forestall writing on a read-
only. If you specify for example, you specify that the file is to be read
only, and tape SAM prevents any PUT imperative macro you issue to the file from taking
effect by flagging this as an invalid macro/macro sequence (bit 6, byte O of filenameC)
issuing error message DM14, and transferring control to your error routine. If you have
not provided the address of an error routine with the ERROR keyword, however, control is
returned to you inline.

If you omit specifying the TYPEFLE keyword altogether, data management assumes that
this default action may work to your advantage if the

omission is unintended.

For a tape file that you do want to process either way, as an output file or as an input file,
and without a new DTFMT declarative macro, you may specify TYPEFLE=INOUT. Data
management assumes, when you do this, that you intend first to write to the file and sets
it up for output processing with your first OPEN imperative macro. After your initial output
processing is done, you may close the file, reset its processing direction to input with the
SETF macro (9.4.5.), reopen the file with a second OPEN macro, and read from it.
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If, on the other hand, the first thing you want to do when you open an in/out file is to
read from it, you must issue the SETF macro to the file — before you issue the OPEN
macro — and set its processing direction to input, thereby overriding the data
management assumption just mentioned. After you issue your OPEN macro, you may
issue the GET macro, but not the PUT macro (without closing the file and resetting its
processing direction).

The third specification of this keyword parameter (TYPEFLE=OUTPUT) restricts your
processing of the file to output functions.

9.2.2.4. Error Processing (ERROR)

You may have control passed to a special error-handling routine when a fatal hardware or
detectable logic error occurs on your tape file by specifying its symbolic address with the
ERROR keyword parameter.

If you do not code your own error routine and provide its address to tape SAM with the ERROR
keyword when an error is detected, data management returns control to you inline, at the
next instruction after the imperative macro call that initiates the error condition. Data
management does not attempt retries to correct the error condition already retried by PIOCS
nor does it terminate your program.

As mentioned previously (9.2), you should test filenameC of your DTFMT file table for error
conditions at the inline return point after each imperative macro you issue; you can avoid
the need to do this at every such point by coding an appropriate error routine. Appendix B
provides further details on OS/3 data management’'s error and exception handling
procedures and explains the meanings of the bits of filenameC, each of which has its own
significance as an error or status flag in 0S/3 tape SAM. Because of the speed with
which you can get into trouble by continuing to process, unaware that a detectable error
has occurred, you will probably always want to code an error routine. On the other hand,
when you can afford to ignore a parity error, the ERROPT keyword parameter gives you
certain options. (See 9.2.3.4.)

If you are processing in ASCI, you have the option of checking the specified block lengths
of variable-length input records against their actual physical sizes. (See the LENCHK
keyword parameter, 9.2.7.3.)

9.2.2.5. End-of-Data Processing for an Input File (EOFADDR)

When you: are processing an input file (this includes an in/out file opened for input or
reset for .input processing), you need to code a routine to which data management
transfers control when tape SAM senses the tape mark that follows the last block of data
in the file. You provide the symbolic address of this routine with the EOFADDR keyword.
You must close the file, either in this routine, before you terminate your job, or before you
open a file. on the same device. If you omit this keyword when it is required, a warning
message appears in your DTF assembly listing.
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9.2.2.6. Specifying a Register Save Area (SAVAREA)

When you issue an imperative macro to process any file, data management expects to
save the contents of your general registers in a labeled, 72-byte storage area, full-word
aligned, and to find the address of this area in register 13. If you have an existing program
in which you have aiready used register 13, or if you do not wish to preload register 13
with the address of a save area before issuing each imperative macro, you may add such a
save area to your program and specify its symbolic address to data management with the
SAVAREA keyword parameter. Remember that this area must be aligned on a full-word
boundary. Although you need only one general register save area for any one program, if
you specify the SAVAREA keyword parameter for one file, you must specify it in the DTF
for every file your program will access. (The SAVAREA keyword is common to the DTFs in
all OS/3 data management access methods, with the same requurements) If you specify
the SAVAREA keyword, register 13 is available for your own use. Refer to 1.4 for the
content of the save area.

9.2.3. Commonly Used DTFMT Keywords

The next paragraphs describe five commonly used DTFMT keywords, closely related to the
ones just discussed: IOAREA1, IOREG, WORKA, ERROPT, and BKNO.

9.2.3.1. Specifying a Secondary |/0 Buffer (IOAREA2)

To specify a secondary |/O buffer for standby processing improves your program'’s
efficiency by allowing you to overlap 1/0O with record processing. You provide data
management with the symbolic address of this second 1/0 buffer by specifying the
IOAREA2 keyword parameter. Note that this area, in all respects, is subject to the same
requirements as the area specified with the IOAREA1 keyword.

When you specify a secondary I/0 buffer with the IOAREA2 keyword, you must also
specify either the IOREG keyword, designating an index register to be used as a current
record pointer (9.2.3.2), or the WORKA keyword parameter, indicating to data management
that you are processing in a work area instead of one of the |/0 areas (9.2.3.3). If you
omit both of these when you specify the IDAREA2 keyword, data management issues a
warning message in your DTF assembly listing.

9.2.3.2. Specifying an Index Register (IOREG)

When you want to use a general register as an index register to point to current data, you
specify the number of this register with the IOREG keyword. Registers 2 through 12 are
always available, and register 13 is also, if you have specified the SAVAREA keyword.

For input processing, data management loads the specified register with the address of the
next available record — unless it is a variable-length record, in which event the IOREG
register is loaded with the address of the first byte of the record length field.
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For output files, data management loads the index register with the address of the next .
available output area.

If you do not specify a work area, you must specify the IOREG keyword when:

®  you have specified two 1/0 areas;

B your records are blocked; or

®  you specify read-backward processing for variable-length or undefined records.

When you are processing an ASCIlI magnetic tape file with variable-length records (blocked
or unblocked) and are using the optional buffer offset field (BUFOFF keyword parameter,
9.2.7.2), the IOREG index register provides a convenient bypass of this field, as it points to
the first byte of the record-length field of the record. (See Figure 8—11))

9.2.3.3. Processing in a Work Area (WORKA)

When you are processing your input or output records in a work area, instead of in an 1/0
buffer, you so inform data management by specifying WORKA=YES. You specify the
address of the current work area with each GET or PUT imperative macro you issue (9.4.4,
9.4.3). When you do specify a work area with this keyword parameter, you must not also
specify the IOREG keyword parameter.

9.2.3.4. Handling Parity Errors (ERROPT)

A data check error in processing tape files is a parity error from which the physical I0CS
has tried unsuccessfully to recover. With this situation, a supervisor message is issued to
which a reply must be given. If the reply causes the acceptance of the error during the
reading of an input block, tape SAM gives you three options:

1. you may process the block as if no error has occurred;
2. you may bypass the block without processing it; or

3. you may have control transferred to your error-handling routine (see the ERROR
keyword parameter, 9.2.2.4).

If a data check error occurs during the writing of an output block, your tape SAM options
are either to ignore the error or to terminate your program.

You give effect to your choice of these options by your specification or omission of the
ERROPT keyword parameter. If you do not specify this keyword, data management
transfers control, on detecting a parity error, to your error-handling routine, or, if you have
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none, to you inline after the macro call. In your error routine you may take appropriate
action to test for and record the error and to terminate. Before passing control to your
error routine, tape SAM sets the unique unit error flag (byte 1, bit 2) and, for an output
file, the output parity check flag (byte 2, bit 2) in filenameC of the DTFMT file table. There
is no input parity error flag in filenameC, but a unique unit error with the output parity
check flag off on an input tape file would signal an input parity error.

If you want to ignore an output parity error, you would specify ERROPT=IGNORE in your
DTF; the physical record containing the parity error is ignored as if it were written
correctly, and you continue processing. You may also specify ERROPT=IGNORE on an
input file; you will process the record containing the error as if it were read correctly.

On the other hand, if you want to bypass an input record containing a parity error, you
specify ERROPT=SKIP: the record containing the error is passed over and not made
available to you for processing. There is nothing to prevent you from testing filenameC
inline, even when you have specified ERROPT=IGNORE or ERROPT=SKIP if your concern
is to record a parity error but not to interrupt processing; however, to go the error routine
route has much to recommend it.

9.2.3.5. Processing Block Numbers (BKNO)

Block numbering is an optional feature available to you. Block number processing operates
the same for both ASCIl and EBCDIC files. If you specify BKNO=YES in the DTFMT
macroinstruction, all physical blocks on the tape will be numbered. The first block on the
tape volume (the block after the BOT marker) is numbered 1, and the blocks that follow are
numbered 2, 3, 4, etc. without exception, even if the volume contains more than one file.

The block number is a 3-byte prefix to each block on the tape. Tape SAM creates the block
numbers during output operations and checks the sequence of block numbers during input
operations. If an incorrect sequence due to a hardware malfunction is detected, the system
attempts to recover the correct block.

Files with block numbers and unnumbered files may not reside in the same volume, just
as volumes with block numbers and unnumbered volumes may not make up the same file.

9.2.3.5.1. Block Number Specification

The various methods of tape file processing can be divided into two categories: processing
with tape initialization, and processing without tape initialization. In the description of
block number specification that follows, these two categories will be referred to simply as
initialized or noninitialized processing.

Initialized processing includes:

m  TPREP utility routine processing, described in the system service programs user
guide, UP-8062 (current version).

= Processing output files with FILABL=STD specified in the DTFMT macroinstruction
and PREP specified in the // VOL job control statement.
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®  Processing input or output files with FILABL=NSTD or FILABLE=NO specified in the
DTFMT macroinstruction.

Noninitialized processing includes:

®  Processing output files with FILAB=STD specified in the DTFMT macroinstruction, but
without PREP specified in the // VOL job control statement.

®  Processing input files with FILABL=STD specified in the DTFMT macroinstruction.

To specify block numbering for both initialized processing and noninitialized processing,
you must reserve a full-word aligned, 4-byte storage area immediately preceding your 1/0
buffer, and you must specify BKNO=YES in the DTFMT macroinstruction. This 4-byte area
should not be included in your definition of either the address or the length of your 1/0
buffer. You must also use a supervisor generated to support block numbering. These three
conditions (a 4-byte area, BKNO=YES, and proper supervisor) are known as preliminary
conditions. :

For initialized processing, you control whether or not block numbers are to be ignored by the
first parameter of the // VOL job control statement, as shown in the following:

You Specify Preliminary Conditions Result

N Ignored | - No block numbers

Nothing All present ' Block numbers
Some missing No block numbers

For noninitialized processing, OS/3 ignores the first parameter of the // VOL job control
statement. The presence or absence of block numbers is dependent upon the tape being
used and the preliminary conditions. |f the tape has block numbers, the preliminary
conditions must all have been met or error messages DM20 or DM61 (Appendix B) are
generated. If the tape has no block numbers, the preliminary conditions are ignored. For
noninitialized processing of multivolume files, you must ensure that all volumes have (or
do not have) block numbers. If you mix numbered and unnumbered volumes within a file,
error message DMO04 is generated.

During input operations with numbered tapes, 0OS/3 checks the sequence of the block
numbers. If an incorrect sequence of numbers is detected, OS/3 attempts to recover the
correct block. If the recovery is unsuccessful after several attempts, the following message
is generated by PIOCS:

TAPE channel/device BLK NOS XPCTD nnnnnn ACTL nnnnnn RU

You may request another retry at recovery by replying R. If you respond with a U, tape
SAM generates error message DM22 and passes control to your error/exception routine.
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Block numbers can be specified for both 9-track and 7-track tapes. However, for 7-track
tapes, your BLKSIZE=n parameter must be a mulitiple of 3, the data conversion feature
must be installed, and the Mcc parameter must be specified in the // VOL job control
statement.

The following coding example illustrates full-word alignment and reservation of a 4-byte
storage area preceding each 1/0 buffer when BKNO=YES is specified for an EBCDIC tape
file:

LABEL AOPERATIONA OPERAND A COMMENTS
10 1% 72
ILNQOTIEL, | PITFMT] TYPEFLESIMNOOT o | oa o bayovsa Loz bonoa bovaa oo rdiaa e oo o P4
IR L o [ BRNG=YES, 1. vl ooy vot oo b vl v b cbooaa by o 1A
ST T OAREA T =AREA g L o b Lo o oo ol b b e b s a 1%
b ool d bl s ] EOAREBAZEAREAZ o | o oou ool o e vl s Lo oo by oa b v aa B
TR [ LKOIEE=300 | oL U ey e b e b ey |
ENENEURVES RYRVE S5 S UG UUN I U U N S VO S U S S S S BV VU SRR S AVAST SO IOV S S GVISEITIN RSN BRI B SR N
TGRS Gy S ENLEE B BTN U RN SR T U U G RN R N DU U S SR SO RN S SR S SO NN B ST S S |
L oL laa P01 ool s da o s e b s boa o v b v b s e ba o d o o L]
L Lo fleiNaP L loah o Lo RO - WORDL ALTGINMENT -, Ly sl e b sl )
s da e P Ixedtol | FDORIEBYTE AREA| RESERNED, PRECEDLING BUFEFER.
REAVL, | PB , Joed00 1, 1., .| RESERVED AREA NOT, INCLUDED IN BLOCK ALEE-
T NP, N S R FUNN Y ST I AU NN BN AR RS RN BRSNS TS SR ST SIS SOV ET SN STET ST E T i
PI>NI L SR | CONSIDERATIONSG APPLY, T& SELCONDARY, |
WREAZ] , o | DB, LP0Ol s WIS BUEFER WHEN OSED:-, o Joa o] i baasal

9.2.4. Parameters Relating to Tape Record Formats

The next paragraphs discuss the uses of three DTFMT keyword parameters which relate to
the formats of your data records in magnetic tape files: RECFORM, RECSIZE, and VARBLD.
See the CKPTREC keyword description (9.2.8.2) for a discussion of checkpoint record
formats.

9.2.4.1. Specifying Record Format (RECFORM)

Section 8 of this manual describes the details of the five record formats you may use in
0S/3 tape SAM: fixed-length, blocked; fixed-length, unblocked; undefined; variable-length,
blocked; and variable-length, unblocked. You use the RECFORM keyword parameter for
both ASCIlI and EBCDIC files to indicate these formats; you may omit this keyword for
fixed-length, unblocked records because this format is tape SAM’s default assumption
when the keyword is not specified.

When you specify RECFORM=FIXBLK to indicate fixed-length, blocked records, you have
two considerations to keep in mind. One is that you must also specify the number of bytes
in your records, using the RECSIZE keyword parameter (9.2.4.2). The other is that, because
your records are blocked, you must either process them in a work area (WORKA keyword
parameter, 9.2.3.3) or provide an index register for pointing to the start of each logical
record in the 1/0 buffer (IOREG keyword parameter, 9.2.3.2). The RELSE and TRUNC
imperative macros are useful for processing blocked records (9.4.6 and 9.4.7).



UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 9-18
BASIC DATA MANAGEMENT

When your records are fixed-length, unblocked, you may specify RECFORM=FIXUNB or
leave data management to assume this format by default. In neither case, however, do you
specify the RECSIZE keyword because data management also assumes that the record size
is the same length you specify with the BLKSIZE keyword (9.2.2.2). And, if you do not
specify block size, data management assumes a 256-byte block size is what you want. The
result of this is that if you have unblocked records, fixed in length at 256 bytes, you may
omit the BLKSIZE, RECFORM, and RECSIZE keywords parameters; whether you do so as a
matter of convenience probably depends on your need for complete documentation of your
program.

If your records are undefined, you must specify RECFORM=UNDEF. For an output file (or
an in/out file to which you are writing undefined records), you also need a register to
contain block length; this you specify with the RECSIZE keyword parameter (9.2.4.2), not
the IOREG keyword. For read-backward processing of a tape file containing undefined
records, however, you will need to specify either the IOREG keyword or the WORKA
keyword; this is explained under the READ parameter (9.2.5.1).

The specification RECFORM=VARBLK is for blocked variable-length records. When you
specify this format, you do not specify the RECSIZE keyword because you place the record
length in the first two bytes of each record and data management expects to find it there.
Because your records are blocked, however, you must either process them in a work area
(WORKA keyword 9.2.3.3) or provide an index register for pointing to the start of the
record length field in each logical record in the 1/0 buffer (IOREG keyword, 9.2.3.2). For
read-backward processing, you will need to specify either the IOREG keyword or the
WORKA keyword, as explained under the READ keyword parameter (9.2.5.1). And, when
you are not building output variable-length, blocked records in a work area, but are using
the 1/0 buffer for this, you need to specify a register to keep track of residual space in the
buffer. See the TRUNC imperative macro (9.4.6) and the VARBLD keyword parameter
(9.2.4.3). The RELSE imperative macro (9.4.7) is also used with blocked records.

For unblocked variable-length record format, you must specify RECFORM=VARUNB. You
do not use either the RECSIZE or the VARBLD keyword parameter, but will need to specify
the IOREG or the WORKA keyword for read-backward processing (9.2.5.1). You will need
the IOREG keyword if your records contain the optional buffer offset field (9.2.7.2).

9.2.4.2. Providing Record Size (RECSIZE)

There are two formats of the RECSIZE keyword parameter’'s completion used for providing
the size of your tape records to data management in the two circumstances when this is
necessary. You do not use the RECSIZE keyword when your records are variable-length; as
previously stated, this is because you must place the record length in the first two bytes of
each variable record and data management expects to find it there. Nor do you need to
specify record size when your records are fixed-length and unblocked here; data
management assumes that the record length is the same as the blocksize, whether you
have specified the BLKSIZE keyword parameter or relief on data management’'s default
assumption of 256 bytes.




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 9-19
BASIC DATA MANAGEMENT

However, when your fixed-length records are blocked, you should provide data
management with the number of bytes in each record by specifying RECSIZE=n, where n
is the decimal number of bytes in the records.

The other form of this keyword parameter is RECSIZE = {r), which you must use when you
are writing undefined to an output tape file; in this completion, r is the number of the
general register into which you load the block length of each undefined record; r must be
contained in parentheses. This form of the RECSIZE keyword is required for input or
output files with undefined record format.

If you do not specify a register with the RECSIZE keyword when you define a file with
records in the undefined format, data management issues error message DM50 and
transfers control to your error routine or to you inline following the imperative macro call
you issue to open the file. You must correct your DTF and rerun your program.

On the other hand, when you are processing undefined or variable-length records, and
tape SAM detects that the size of a record is too large for the block size you have
specified, it sets the /invalid record size error flag (byte 3, bit 0) of filenameC, issues error
message DM18, and transfers control to your error routine or to you inline following the
imperative macro call. You should correct your record or block size and rerun your
program.

If you are using a 7-track tape device for your file and the CONVERT ON is set, then record
size must be a multiple of 3.

Registers 2 through 12 are always available for specification as the RECSIZE register;
register 13 is also available when you specify the SAVAREA keyword (9.2.2.6).

9.2.4.3. Blocking Variable Records in an |/0 Area (VARBLD)

When you are building variable-length, blocked, output records in an I/0 area, and have
not specified a work area, you must continually check whether the next record will fit into
the remaining space in the buffer. To help you do this, tape SAM loads the number of
bytes of residual space left in the current 1/0 buffer into a general register that you must
specify with the VARBLD keyword parameter.

If the next record will fit, you issue the PUT macro (9.4.3) to add it to the output block you
are building; if it will not, you issue the TRUNC macro (9.4.6) to write out the current block
to tape and make the whole |/O area available to start building the next block in. The
record that would not fit is the first to go into the next block; you issue a PUT macro,
following the TRUNC macro, to move the current record into the output area.

General registers 2 through 12 are available for specifying as the VARBLD register; if you
specify the SAVAREA keyword (9.2.2.6), register 13 is available also.
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The following coding example shows one way to use the VARBLD register in the
procedure just described. '

LABEL AOPERATIONA OPERAND
10 16 72 80
LOUTFLE | | DTEMT] JIDAREA I =DUVUTBUF, o v 14X 100y
PR Lo o | BLKSIEE=SAO,, (| v P
rd NN L ERlElclfrlolRJN\‘:1\/104|2181l..1<1;l L) [ 3 O IR
[ S B | I ANIA[QIEIAI.:’]PISIFISI’l ' T N I . T A
X I l 131 VlALlelLl.Dlzl(l'lsl)l_\_L T R ) S
L2 I | S 1101215161-‘:1.(1'L2L)|,| I U B R S | S I A
[T S L [TYPERALE=OUVTPOT, | | Ll ey
IS | I PR S T N U T SN U U S N U S S RO I e o byygy
L g | 420 PN SN T B R S B S S T B S A | T AR
L1t Logea o PR SN U NN U W VAU I SN Y S A WO S0 SR M T B A
roaa Ly JfOPEN LOUTFLE L s AT I
SIGETNEXT, | 1GET, LIINFLE | L vl 1 Lol
6l vt eH L LB, 0 G2 1 A
T JPBNG L JINDTRONG v by bbby
to! I TRUNC| OUTELIE 40 Ly | I ST
9 Lol MVC OLleTlBlulFl} BLANX, | | | 1 | N B B
‘aﬂgﬂ&(}l'\ml Pom, | OUTFLE Ll | I N
0 T B ... |&E,TMElel’l poe bv e boa g | [ T S
'O EE I | 1%y AR B BT G S ST S A I L b a
B U L a2y N U GO G S U0 S SO WO U0 U A B S O ] [ B S
[ Lg% v b e by e by gy | FEN I B SR

This is the DTFMT declarative macro defining your output file, OUTFLE. Only
those keyword parameters essential to the example are shown. Note that a
single 1/0 buffer, OUTBUF, is specified, and that no work area is specified. The
DTF for the input file is not shown; assume that its symbolic label is INFLE.

Your records are variable-length and blocked; this format, in combination with
the foregoing, requires that you specify an index register.

Because your tape file is an output file containing variable-length, blocked
records, processed in an |/0 buffer instead of a work area, you must specify a
VARBLD register. In this example, you choose general register 13 (R13), as this
one has been made available by your use of a save area (9.2.2.6).

You specify that data management is to use general register 12 (R12) as an
index register to point to the first byte of each logical record in the 1/0 buffer
(9.2.3.2). Assume that the DTF of the input file (which is not shown) contains a
similar specification and that the input file is open (also not shown).
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5. A variable-length input record is read from the input file, INFLE. The IOREG
register (R12) points to its first byte, which is the first of a 2-byte record length
field. The VARBLD register (R13) contains the number of bytes of residual space
remaining in the 1/0 buffer. Data management loads both these registers for
you.

6. You compare the contents of the VARBLD register to the contents of the first two
bytes of the current record, which begin at the address contained in the IOREG
register.

7. if the VARBLD register is not low, you branch to NOTRUNC, where you issue a
PUT macro to deliver the current record to tape SAM in the 1/0 buffer.

8. If the VARBLD register contains a number of residual bytes that is less than the
length of the current record, you issue a TRUNC imperative macro (9.4.6) to write
- out the block you have been building — without the current record — to your
output tape file, OUTFLE. The whole |/0 area is now available for you to start off

the next block with the current record.

9. Because tape SAM does not clear the 1/0 area, you fill it with blanks. Assume
that "BLANX"" is a constant you have defined for this use.

10. When this PUT macro is the next in sequence after the TRUNC macro, it makes
the current record, that would not fit into the block you have just written to
OUTFLE, available to tape SAM in the 1/0 buffer.

11. You make an unconditioanl branch to read the next record from the input file,
INFLE.

It is heipful to remember that you do not need to go through all this when you are forming
your variable-length records in a work area before making them available to tape SAM
with the PUT macro. Here, when you issue the PUT macro, tape SAM determines whether
the current record will fit into the |/0 area. If it will, tape SAM adds it to the block it is
currently building there; if it will not fit, tape SAM writes out the current block and starts a
new block with the current record. Of course, you must determine the length of each
variable-length output record and include it at the beginning of the record before you issue
the PUT macro.

9.2.5. Parameters Related to Tape Movement

The next paragraphs explain the use of four DTFMT keyword parameters that are related
to tape movement and rewinding options: READ, REWIND, OPRW, and CLRW. All files that
you process with OS/3 tape SAM may be written in a forward direction' and read both
forward and backward. You use the CNTRL imperative macro {(9.4.10) to issue control
functions to the tape units. ’
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9.2.5.1. Specifying Input File Direction (READ)

Tape SAM assumes that your input files are to be read in a forward direction and
therefore assumes that you have specified READ=FORWARD when you omit the READ
keyword parameter from the DTF defining an input file. This assumption applies both to
files for which you specify TYPEFLE=INPUT and also to those for which you specify
TYPEFLE=INOUT but change file processing direction to input with the SETF imperative
macro before opening them (9.2.2.3 and 9.4.5).

When you want an input file to read backward, therefore, you must specify READ=BACK
in your DTF. When you do so, data management assumes that the volume is not to be
rewound before its labels are checked during the processing of the OPEN macroinstruction
(OPRW keyword, 9.2.5.3).

It is important to remember that a multivolume file may not be read backward; the reason
for this is that no VSN checking can be performed, as the volume serial number is not
present in the volume trailer labels, which are the first to be read backwards.

It is also useful to remember that, if you have only one 1/0 buffer and are processing
undefined records or fixed-length, unblocked records, you may access your data relative to
the symbolic address you have specified with the IOAREA1 keyword. Otherwise, you will
need to specify a work area with each GET macro or to use an index register (9.2.3.2 and
9.2.3.3).

When you specify READ=BACK, you must. ensure that your blocksize specification
accommodates the largest block on your tape.

9.2.5.2. Exercising General Rewind Options (REWIND)

When you open or close a tape file, or when you reach end-of-volume, you have choices
to make whether to rewind the tape or not. The REWIND keyword parameter and the
OPRW and CLRW keywords, described in this and the succeeding paragraphs (9.2.5.3 and
9.2.5.4), are your means for specifying your choice. If you specify the REWIND parameter,
you should not specify either of the other two; if you do so, your REWIND specification
takes precedence and your specification of the OPRW or CLRW keywords is ignored.

The basic default action tape SAM takes when you omit the REWIND, OPRW, and CLRW
parameters is to rewind your volume to the load point when the file is opened, and to
rewind it with interlock, causing it to be unloaded, when you close the file or reach the
end-of-volume condition. If you want to specify this action (when, for example, you need
explicit documentation of your program), you may specify REWIND=UNLOAD in the DTF.

On the other hand, you specify REWIND=NORWD to cause the tape not to be rewound at
open and to be positioned between two tape marks when you close the file. You specify
this, for example, when you intend to write another file on a multifile volume and do not
want the volume unloaded before you can do so.

For your other options, refer to the OPRW keyword in the next paragraph, or to the CLRW
keyword, 9.2.5.4.
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9.2.5.3. Rewinding at Open (OPRW)

When a volume is not to be rewound before labels are checked during the processing of
an OPEN macroinstruction (9.4.1), you specify OPRW=NORWD. Otherwise, you omit this
keyword, and the volume is rewound at open time. You do not specify the REWIND
keyword when you specify the OPRW keyword; if you do, the REWIND specification takes
precedence and your OPRW specification is ignored.

You need not specify the OPRW keyword, however, when you have specified READ=BACK
(9.2.5.1); this is because data management then assumes that you have specified
OPRW=NORWD.

9.2.5.4. Rewinding at Close (CLRW)

The CLRW keyword parameter has two completions (RWD and NORWD), by which you may
specify explicitly what you want done with the volumes of your file when you close it. If you
omit the CLRW keyword and REWIND is not specified, the tape is rewound with interlock
when you close the file, causing it to be unloaded from the tape drive.

Your specifying CLRW=RWD causes the tape to be rewound without interlock and not
unloaded when you close the file.

You specify CLRW=NORWD if the tape is not to be rewound when you close the file.

Note again, as with the OPRW keyword, that you do not specify the REWIND parameter
when you specify the CLRW parameter.

9.2.6. Parameters Related to Tape Label Processing

The following paragraphs describe the use of three DTFMT keyword parameters (FILABL,
TPMARK, and LABADDR) you will use to specify certain options in processing labels in your
SAM tape files. The imperative macro you issue in your label processing routine is the
LBRET macro, explained in 9.4.9. Appendix E describes the system standard labels and
optional user header and trailer labels used in OS/3 tape SAM. Section 8 describes the
various 0S/3 tape volume organizations and other tape file conventions.

You should keep in mind that OS/3 tape SAM always processes user labels in the |/0
buffer whose address it has loaded into general register 1; you must always go by register 1
(even though you may have specified only one buffer), and you may not use a work area.

9.2.6.1. Specifying Type of Tape Labels (FILABL)

The first of the keyword parameters in this group is the FILABL keyword, which you use to
specify whether your file contains standard or nonstandard labels or is unlabeled. An
important general rule to state here is that a multifile volume does not contain tape files of
differing types: what you are really doing when you specify the FILABL keyword parameter
for the first file to go on a multifile tape reel is to limit the succeeding files to the same type.
If, for example, you specify n the DTFMT declarative macro for the first file,
then all files on the volume should be unlabeled files also. The same consideration applies
to the FILABL=STD and FILABL=NSTD specifications. In this respect, the FILABL keyword
can be thought of as a volume-defining, as well as a file-descriptive parameter.
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You may, then, specify for an unlabeled volume; tape SAM assumes you have
specified an unlabeled volume when you omit this keyword parameter.

If your volume contains standard labels, you specify FILABL=STD. A standard labeled
volume may not contain nonstandard labels nor unlabeled files. It may, however, contain
files with optional user header or trailer labels (or both) that follow the OS/3 standard
conventions described in Appendix E. These you will create in your program with a
subroutine whose symbolic address you specify with the LABADDR keyword parameter,
discussed in 9.2.6.3; they may be checked for you on input files by tape SAM.

For a volume that is nonstandard; that is, contains files with labels that do not conform to
0S/3 conventions, you specify FILABL=NSTD. In this event, you must code a LABADDR
routine to create labels for output files and to check them on input files. If nonstandard
labels on an input file are not to be checked when the file is opened, you must omit the
LABADDR keyword parameter, and a tape mark must precede your data blocks.

(As you know, if you are processing ASCIl tape files, nonstandard labeled files and
unlabeled files are not provided for in American National Standard X3.27—1969, and
therefore the FILABL=NSTD and FILABL=NO specifications are not valid for ASCII files.)

We stated previously that, as a general rule, you do not mix file types on a multifile tape
volume. It is indeed possible to do so, although it is most unlikely that you will find occasion
to. If you do, you step outside of the mode of file management that OS/3 tape SAM is
designed to help with, and you are somewhat on your own. In particular, you yourself must
take care of positioning the tape, using the CNTRL imperative macro (9.4.10).

9.2.6.2. Eliminating Tape Mark after Header Labels (TPMARK)

When you are writing an output file with nonstandard labels or no labels, tape SAM expects
to write a tape mark between the last header label and the first of your data blocks, and it
does so automatically unless you specify TPMARK=NO in your DTF. (The TPMARK keyword
is invalid for standard labeled files.)

When you specify TPMARK=NO to eliminate this use of the tape mark on an output file
containing nonstandard labels, differentiating between your data and header labels on input
is your responsibility.

Do not specify TPMARK=NO if you want to bypass labels on a nonstandard labeled input file
or if you specify READ=BACK for unlabeled or nonstandard labeled tapes.

9.2.6.3. Special Label Handling (LABADDR)

To write or read optional user header labels (UHLs) or user trailer labels (UTLs), you code a
special label handling routine, the address of which you specify in your DTF with the
LABADDR keyword parameter. This keyword is valid for both standard labeled and
nonstandard labeled files.
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The only difference in processing optional user labels between these two types of file is that
the standard labeled file limits you to maximums of eight UHLs and eight UTLs, and these
must follow the 0OS/3 standard 80-byte format and content described in Appendix E. In the
nonstandard labeled file, your optional user labels may have any number, format, or
content.

You must specify the LABADDR keyword parameter for an input file containing user labels if
you are to process them; if you omit it, your labels are bypassed.

You must also specify the LABADDR keyword if you are to create user labels when you
write an output file; if you omit it, you cannot write your labels.

if you specify this keyword for an input or output file, tape SAM transfers control to your
LABADDR routine during open and close processing; control passes to your routine after
you issue the OPEN or CLOSE imperative macro. When your LABADDR routine receives
control from the OPEN or CLOSE transient, data management has preloaded two general
registers: Register 1 contains the address of the |/0 buffer in which user labels are
processed, and register O contains a code letter (in its least significant byte) to indicate to
your routine whether the file is being opened or closed.

In your LABADDR routine, then, you code the necessary BAL instructions to access these
registers and to process your header or trailer labels accordingly. You also issue the LBRET
imperative macro to control returns to and from tape SAM and the OPEN or CLOSE
transient (9.4.9). No other imperative macro is valid in the LABADDR routine. It is also
important to remember that you must always go by the contents of general register 1. You
do not determine which buffer to use yourself, nor may you process your labels in a work
area.

When your LABADDR routine receives control after you open an input file, the least
significant byte of general register O contains the alphabetic letter “O”’, and register 1
contains the address of an 1/0 buffer. You issue an LBRET 2 imperative macro to read into
this buffer your first UHL (that is, UHL1), or your last UTL if you have specified READ=BACK.
After you process this first label, if you have another to read, you issue an LBRET 2 macro to
return control to the OPEN transient; this routine causes the next label to be read into a
buffer and its address to be placed in register 1 before control returns to your LABADDR
routine. So long as you have labels to read, you reissue the LBRET 2 macro until you have
read in the last of them; when this is processed, you issue LBRET 1, which will transfer
control to tape SAM.

When you have completed processing your data blocks from an input tape file, you issue the
CLOSE macro to terminate the file, either in your EOFADDR routine (9.2.2.5) or
subsequently. If you have specified the LABADDR keyword in your DTF, the CLOSE
transient transfers control to this label processing routine so that you may read your UTL.
When your LABADDR routine receives control, tape SAM has placed the address of the
buffer for label processing in register 1; when you issue the LBRET 2 macro, it places at this
address your first UTL, or (on a backward read) the last of your UHLs. Register O contains
the alphabetic character “F” if an end-of-file condition has been encountered, or the
character “V" if an end-of-volume condition. As during the open, you issue LBRET 2 macros
to continue reading labels, and the LBRET 1 macro to return control to tape SAM.
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When you are creating user header or trailer labels in your LABADDR routine for a
nonstandard-labeled magnetic tape file, you must place the length of each label in the two
least significant bytes of register O before you write it out to tape. Conversely, when reading
your user labels in a nonstandard-labeled input file, data management places the length of
each user label in the two most significant bytes of register O before making it available to
your LABADDR routine.

Another point to keep in mind regarding user label processing is the effect of the FEOV
imperative macro (9.4.8). If you issue this macro to force end-of-volume procedures on a
multivolume output file, in order to discontinue processing the current volume and to begin
writing to the next, the normal end-of-volume label procedures are followed. Your
LABADDR routine receives control, and general register O contains the alphabetic character
“V"; you may create your UTLs, and these are written before volumes are swapped. When
the next volume is opened, your LABADDR routine again receives control; general register O
now contains the letter “O”, and you may create your optional UHLs.

Whenever you issue the FEOV macro to an input file, however, to begin reading data from
the next volume, your LABADDR routine does not receive control. All end-of-volume label
checking is bypassed.

9.2.7. ASCII Processing

To specify that an input or output magnetic tape file is to be processed as an ASCI! file, you
specify ASCII=YES in the DTFMT declarative macro (9.2.7.1). Note, however, that ASCII
processing is not possible in 0OS/3 on 7-track magnetic tape subsystems. Two other
keyword parameters used only for processing ASCIl tapes are BUFOFF (9.2.7.2) and
LENCHK (9.2.7.3).

The following subparagraphs describe OS/3 processing of ASCH magnetic tape files from
the point of view of the BAL programmer; COBOL and RPG |l programmers should refer to
the user guides for their specific compilers.

Processing ASCII files in OS/3 requires the linking of an ASCII/EBCDIC translation
module to your program at link time. This is done by the linker which, in order to satisfy
the EXTRN generated in the assembly of your DTF, locates the translation module and
links it to your program. You may, however, call the translation module yourself by using
the specific INCLUDE control statement of the linkage editor. The ASCII translation module
is named DTSETA; its length is 516 bytes; and it resides in the system object library
($Y$SOBJ).

Keep in mind the fact that you are processing in EBCDIC. To process an output file, you
present your data (and optional user labels, if you have them) all in EBCDIC—with the
important exception that the record-length fields for variable-length records must be
presented in binary (this is just the same as for EBCDIC files). Data management translates
all this to ASCII before writing it out to tape. System labels are also created in ASCII; refer to
Appendix E for details on the way OS/3 processes these.
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Another point about the translation of the variable record-length fields from binary to ASCIl:
0S/3 does this at the record-processing level in the 1/0 area. If you are using a work area,
then, once the record length has been translated, it is lost to you; if you need it for
subsequent processing, you must reinitialize it.

A third point about the translation table: As you know, ASCII contains only 128 codes;
EBCDIC has 256. Any EBCIDC codes in your data that do not correspond to valid ASCII
codes cannot be translated properly. Refer to Table C—1.

Furthermore, the ASCII collating sequence for characters is considerably different from the
EBCDIC sequence (as Table C—1 also shows); the EBCDIC/ASCII translation does nothing
to change the original ordering of your data. Therefore, if your application requires any
reordering of your data before or after translation, it is useful to keep in mind that the 0S/3
sort/merge program is capable of sorting EBCDIC or ASCIl data in accordance with either
code’s collating sequence. Refer to the 0S/3 sort/merge user guide/programmer
reference, UP-8054 (current version).

In processing an input ASCHl magnetic tape file, data management assumes that the tape
being read fully complies with American National Standard X3.27—1969 and that there is
no mixture of character codes. Before it passes your data and user labels to you, data
management translates them to the form it expects on output: You receive your data and
labels in EBCDIC, and the record-length field of variable-length records is in binary.

If you create an ASCII file with block numbers, you should be aware that your file does not
comply with American National Standard X3.27—1969.

9.2.7.1. Specifying ASCII Processing (ASCII)

When you have a magnetic tape file coded in ASCII to read in or to be created, specify
ASCII=YES in the DTFMT declarative macro. If this keyword is omitted, 0S/3 magnetic tape
SAM assumes that the file is to be processed as an EBCDIC tape.

9.2.7.2. Specifying ASCIl Buffer Offset (BUFOFF)

If your ASCII input tape has an additional field before each block of data, you may specify
the length of this block prefix in bytes with the BUFOFF keyword parameter. The length of
this buffer offset field may range from O through 99 bytes; magnetic tape SAM bypasses the
head of the block by the specified number of bytes before performing record processing in
the block. However, a 4-byte buffer offset field (established when you specify BUFOFF=4) is
always assumed to be dedicated to containing the block length for variable-length ASCII
records.

if you have specified the LENCHK keyword parameter in the DTF for an ASCIl input file
containing variable-length records and have specified a 4-byte block prefix (BUFOFF=4),
magnetic tape SAM uses the content of the buffer offset field to check the physical length of
the block (9.2.7.3).
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If you have specified BUFOFF=4 for an ASCII output file containing variable-length records,
magnetic tape SAM inserts the block length in the buffer offset field as a 4-byte decimal
ASCIl numeric. You are constrained in 0OS/3 to specifying either BUFOFF=4 or BUFOFF=0
for an output ASCII file containing variable-length records; regardless of your specification
of the BUFOFF keyword for ASCII files containing records in other formats, OS/3 assumes
that BUFOFF=0 is specified.

9.2.7.3. Checking the Length of Variable ASCIl Records (LENCHK)

When processing ASCII input files containing variable-length records, blocked or unblocked,
if you have specified a 4-byte buffer field (BUFOFF = 4, 9.2.7.2), you may direct magnetic
tape SAM to check the actual (physical) block length against the length contained in the
buffer offset field by specifying LENCHK = YES. If a discrepancy is detected, data
management issues error message DM25 and transfers control to your error routine (or to
you inline; see Appendix B).

The LENCHK keyword is ignored if specified in the DTF for an ASCIl input file containing
fixed-length or undefined records, and for all ASCIl output files.

Recall. (from 9.2.2.2) that American National Standard X3.27—1969 stipulates that the
maximum block length in ASCIl volumes for general information interchange is 2048 bytes.

9.2.8. Other DTFMT Keyword Parameters

Following are descriptions of two DTFMT keywords for which you have occasional use:
OPTION and CKPTREC.

9.2.8.1. Specifying that a File is Optional (OPTION)

You will sometimes write a program that does not process all of its tape files every time you
run. For a file that is not always needed and will not invariably be present when such a
program is run, you may specify OPTION=YES in the DTF. (See also the OPT parameter of
the DVC job control statement, 9.3.1.)

When you specify the OPTION keyword parameter for an input file and have not allocated it
to a device with the necessary job control statements, the OPEN transient routine ensures
that data management transfers control to your end-of-file (EOFADDR) routine after
execution of your first GET macroinstruction. This procedure keeps continuity in your
program; your EOFADDR routine (9.2.2.5) should provide for closing the optional file. For an
output file, the OPEN routine disables the PUT mechanism. On the other hand, if you do not
specify the OPTION keyword for an input file that you do not allocate with the necessary job
control statements, the OPEN transient issues error message DM21 and transfers control to
your error routine, if you have specified its address with the ERROR keyword (9.2.2.4);
otherwise, control returns to you inline following the OPEN macro. It is not possible to
create records for the file, nor to obtain records from it, even if it exists.
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The relationship of the OPT parameter of the DVC job control statement to the foregoing is
simply summarized: when you specify OPTION=YES, data management takes the actions
just described:

m if an OPT positional parameter is specified in the DVC job control statement and the
device is not available at execution time; or

®  when no device is assigned to the file by your job control statements (i.e., no DVC-LFD
sequence).

If the OPTION keyword is used under these conditions, the issue of a GET or PUT imperative
macro results in a branch back to your program, and no 1/0 is performed.

If you do not specify OPTION=YES and one of the two previously stated conditions exists,
the file is not opened; data management sets an error bit in the DTFMT file table and
transfers control to your error routine, or to you inline (Appendix B).

9.2.8.2. Bypassing Checkpoint Dumps (CKPTREC)
in OS/3 tape files, the first and last blocks of a checkpoint dump begin with the following:
///ACHKPTA//

In order to bypass checkpoint blocks interspersed with data in an input tape file, you specify
CKPTREC=YES in the DTFMT declarative macro. For the checkpoint set to be recognized by
tape SAM, your BLKSIZE specification must equal or exceed the length of a header or trailer
label of the checkpoint set for READ=BACK. The BLKSIZE value must be at least 18 bytes
for READ=FORWARD. If you do not specify the CKPTREC keyword when you have
checkpoint records in your input file, they are processed as data by your program, which
must then include the coding to recognize them.

9.2.9. Nonstandard Forms of DTFMT Keywords

When the assembler is preparing the file table from your DTFMT declarative macro, it
compares the keywords you specify against a standard list. Discovery of a keyword not on
the list results in an assembly error. So as to minimize the number of changes you may
need to make to any existing programs for assembly in OS/3, the list of acceptable
keywords has been expanded to include various other forms. Table 9—2 ranges these
variants against the 0S/3 standard forms presented in the preceding paragraphs; notice
that it also contains a separate set of keywords that are accepted but not implemented in
0S/3 data management.
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Table 9—2. Variants of DTFMT Keyword Parameters Accepted in 0S/3

0S/3 Standard | Accepted and Accepted But
Form Implemented Not Implemented

BLKSIZE BKSZ CRDT

CKPTREC CKPT DEVA

EOFADDR EOFA FLBL

ERROR ERRO FLID

IOAREA1 I0A1 GENO

IOAREA2 I10A2 VOLN

IOREG IORG

LABADDR LBAD XPDT

RECFORM RCFM

RECSIZE RCSZ

TYPEFLE TYPF,TYPE

TPMARK TPMK

VARBLD VBLD

WORKA WORK

9.2.10. Processing Multivolume Files

As a matter not only of convenience but also of file protection, you should probably specify
multivolume file processing only for standard labeled files (FILABL=STD). One reason is
that, during multivolume processing of standard labeled files, data management checks or
creates certain fields in the standard labels on each volume. The contents of these fields
thus become identifiers of the complete file and automatically promote file integrity by
acting as interconnections between each volume of the file.

On the other hand, the situation is different with multivolume files that are nonstandard-
labeled or unlabeled (FILABL=NSTD or FILABL=NO). Because of their very structure, data
management does not create or check identifier fields. You yourself must assume
responsibility for the identity of each volume, the sequence in which each volume must be
mounted, and other matters of file integrity.
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9.3. JOB CONTROL STATEMENTS USED WITH MAGNETIC TAPE FILES

The following paragraphs discuss four OS/3 job control statements you use in magnetic
tape file data management: the DVC, VOL, LBL, and LFD statements, which, specified in the
order just given, make up what is called the device assignment set for magnetic tape files.

The control stream for your job must contain a device assignment set for each magnetic
tape file your program will access; the set comprises at least one DVC device assignment
statement and one LFD /ogical file definition statement. The set may also include a VOL
volume specification statement and an LBL file label information statement when you need
them to specify certain actions and information to data management.

For the full formats of these four job control statements and other details on their use, refer
to the job control user guide, UP-8065 (current version).

9.3.1. Assigning a Tape Device to Your Job (DVC)

The DVC statement, with which you request the assignment of a tape unit to your job, must
be the first in the device assignment set that you need for each magnetic tape file.

For the first positional parameter of the DVC statement, you specify nn, a decimal number
that is the logical unit number assigned to a tape device by your installation. The value of nn
normally ranges from 90 through 127 for tape units; however, your installation may have
assigned other arbitrary logical unit numbers to one or more tape devices at system
installation time. The two other specifications for the first positional parameter of the DVC
statement (RES and RUN) are not used for magnetic tape files.

Your use of the optional second positional parameter of the DVC statement depends on your
requirements; if you omit it, none of the three options available to a data management user
apply. One option is to specify that job control may assign an alternative device of the same
type as specified by nn; for this, you specify ALT.

A second specification for this parameter, OPT, indicates that the device requested by this
DVC statement is an optional device, not essential to the running of the job. The OPT
specification is related to the OPTION keyword parameter of your DTFMT declarative macro,
as described in 9.2.8.1.

The third specification for the second positional parameter of the DVC job control statement
is IGNORE. You specify this form when you assign more than one logical file to the same
tape device; that is, when your program accesses more than one of the files on a multifile
volume. You do not specify IGNORE when you are merely using the same tape unit for
handling the different volumes of a multivolume file in succession.

NOTE:

There is a fourth specification of the DVC job control statement available for specifying the
device address of a particular tape unit and used in hardware troubleshooting. The data
management user has no need for it.
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The following coding examples illustrate some of the uses of the DVC job control statement .
in assigning devices to magnetic tape files; note that the corresponding LFD statements,
with which each DVC statement must be paired, are not shown. For a table of logical unit
numbers and further details, refer to the job control user guide, UP-8065 (current version).

Examples:
LABEL AOPERATIONA OPERAND A
10 16
l /1/1 o DVC | 191‘n IR SN A ENE S RN S ST R U B SRS N TN i N A S S N
2' /l/l 1 lDl\/IQl lllzlzlﬁ Al—lTl 1 1 l S | I l ) IJ J I I I 1 L 1 i l J N B G | L 1
3'/l/l IDL\/lCll { 19171) PTo o v vy v b v b i IR BN NS B AR i O
‘f- /|/| 1D1V1C|4 Il’JJl} IG{&QQIE[ oo v v by v Lo Lo e 4o

1. Requests assignment of any tape device to your job, for the file named on the
accompanying LFD statement.

2. Requests assignment to this job of the 9-track UNIVERSO-16 or UNIVERSO-20
Magnetic Tape Subsystem to which your installation has assigned logical unit
number (LUN) 122; if this device is not available, any unit of either type that is
available may be substituted by job control.

3. Requests aésignment of any tape unit to this job; this unit is not essential to the
job, which may be run without it.

4. Requests assignment to this job of the 9-track UNISERVO VI-C or UNISERVO 12
tape device to which your installation has assigned LUN 111. This same unit is
also assigned to other logical files, by the LFD statements paired with identical
DVC statements elsewhere in the control stream for this job.

9.3.2. Defining Your Logical File (LFD)

Each device assignment set in your job control stream must end with a /ogical file definition
(LFD) statement that provides a logical file name that job control links to the logical name of
your file as you specified it in the label field of the DTFMT declarative macroinstruction
defining the file to data management. Note that, although OS/3 job control allows the file
name to comprise as many as eight alphanumeric characters, data management requires
that the file name not exceed seven, the first of which must be alphabetic.

The file name in the LFD job control statement is the first positional parameter and, as just
noted, is the same as that specified in the label field of the corresponding DTFMT
declarative macro. To help ensure that a read-only tape file is not inadvertently written over,
you may precede the file name in the LFD statement with an asterisk to indicate an input-
only file; this procedure should cause the operator at your installation to verify that the
write-enable ring has been removed from the tape reel, but it is no substitute for proper
specification of the TYPEFLE keyword parameter in your DTFMT declarative macro (9.2.2.3). .
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The second positional parameter of the LFD job control statement is not used in device
assignment sets for magnetic tape files.

The EXTEND option of the third parameter may be used on the LFD statement to specify that
a previously created output file is to be extended. (See 9.3.6.)

The following coding examples illustrate the uses of the LFD job control statement, a
required statement that must follow the DVC statement in every device assignment set for
magnetic tape files.

Examples:
LABEL AOPERATIONA OPERAND A
10 16

L ._ZLLI__L_LL'lFlD Lkl%ouRFLn ST SN ST AR N U AN S U N SN NN AT NN (N S ST AT N B N
1 1 1 l 1 1 I | | § I l L1t 1 l 1 1} 1 l 1 1t ) | 1 S . ‘ J S U S | I
2. /1 LIFD | MYEL v e by g by v b v by e b |l
IR U A | I paa g b v v e b v by e by v b g
3. J/l I L'IFIQ PlUlTﬁL:}E#mD ' I AT SO A I TSN i AN IS A

1. Specifies that the logical name of the file to which this device assignment set
pertains is YOURFLE, and that it is an input-only file. The operator should verify
that the write-enable ring has been removed from the tape reel. If he does so, and
you have specified TYPEFLE=INOUT in the DTFMT declarative macro defining
YOURFLE to data management, any PUT macros you issue upon changing the file
processing direction to output with the SETF macro will be without effect; you are
unable to write to this tape file.

2. Specifies merely that the logical name of the file to which this device assignment
set applies is MYFILE. It is not designated as an input-only file, and no physical
safeguard is made by the operator against its being overwritten.

3. Specifies that the output tape file, OUTFLE, is to be extended. OUTFLE must be the
last or only file on a single tape volume, or a file that needs additional space on a
new volumke.

9.3.3. Specifying Tape Volume Information (VOL)

The volume specification statement (VOL) is required for all three types of file (FILABL=STD,
FILABL=NSTD, and FILABL=NO). In the cases of the nonstandard-labeled and unlabeled
files, however, you must specify the (NOV) parameter of the VOL statement:

a to supply volume serial numbers (VSNs) for checking by data management (on
standard-labeled files only);

m  to request data management to prep the volumes dynamically by writing the standard
volume header group label (VOL1 label) and standard file header labels (HDR1 and
HDR2) on the volumes (standard-labeled files only);
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®  to specify the tape density and other mode characteristics for the volumes; and

8  to specify that a scratch tape volume is to be used.

When you use the VOL job control statement, you insert it in the device assignment set
immediately after the DVC statement; it thus precedes the LBL statement, if one is used,
and the LFD statement, which is always the last in the device assignment set.

9.3.3.1. Inhibiting Volume Serial Number Checking

Normally, for input files, you will want data management to check the VSN you specify in
the first positional parameter of the VOL statement against the VSN contained in the VOL1
label written on the volume. This action is performed as part of the processing the OPEN
transient does when the file is opened. To cause this volume checking to be bypassed,
however, you may specify (NOV) following the volume serial number, as shown in this
coding example.

Example:

LABEL AOPERATIONA OPERAND A
10 16

//lllmel lA;Blcll 3(1MD|VI)|11111111I|111[L||1[11||[1

The example specifies that volume checking is not to be performed on the tape volume
whose VSN is ABC123.

Full details on the various ways in which volume checking may be specified and other
means for inhibiting it are given, with examples, in 9.3.4, which describes the LBL job
control statement. See especially Table 9—3.

9.3.3.2. Specifying Dynamic Tape Prepping and Recording Density

You may request data management to prep one or more of the output tape volumes of the
file to which this device assignment set applies by specifying (PREP) in the VOL statement,
following the VSN of each volume to be prepped. This applies only to standard-labeled
tapes. For nonstandard and unlabeled tapes, this specification is ignored.

During the open, data management writes the standard volume header group label (the
VOLT1 label) and standard file header labels (HDR1 and HDR2 labels) on these volumes and
continues the normal processing of the output file, according to your job control and DTFMT
specifications.

Because tape labels, both system standard labels and your UHL and UTL, must be recorded
at the same density as the tape file, you may need to specify this density to the data
management tape prep facility, using the Mcc (mode characteristics) option of the VOL
statement. A table of this and other mode characteristics is provided in the job control user
guide, UP-8065 (current version). If you omit the mode characteristics option, data
management preps the tape at the density specified at system generation for a tape device
of the type specified in the accompanying DVC statement.
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Tape SAM does not set any specific mode for either 9- or 7-track tape devices. You should
ensure that mode setting during input of a file is exactly the same as the setting during
creation (output) of the file.

Part of the information required by this tape prep facility for writing HDR1 and HDR2 labels
may be specified in the LBL job control statement; therefore, when you specify (PREP) on
the VOL statement of a device assignment set, you may also include an LBL statement in
the set. Refer to Table 9—3, Note 3 (9.3.4).

The following coding examples illustrate three ways to use the job control VOL statement to

cause data management to prep tape volumes dynamically; the associated DVC and LBL
statements are not shown.

Examples:
LABEL AOPERATIONA OPERAND A
10 16
ML/ NAL ma,.A#ﬁ 23,(PREP)(, DEF, Cod
lllllll lglj;l LlLlLlJlllllll!lll]_J#LLJ_LJ_L#LJg
[N S B [ TS U E VU NN U S S AT TN ST N SN Y RN NU N B Y AN A B B A
P ATA RN 1R Aﬁc.'ﬁgf\? REPC), , DEFOV2.(PREP)! | , | ,
3. [i ;!;ah 1 5!11,.'0. o Hﬁ(n?]gﬁpjl ‘LIALI ' AN AR SN A A A A A S A B

1. Calls on data management to prep two 9-track tape volumes, at a density of 1600
bytes per inch; parity is odd. The volumes are those with VSNs ABC123 and
DEF456.

2. Calls on data management to prep two tape volumes, those with VSNs ABC789
and DEFO12. By default, data management uses the tape density and other mode
characteristics specified by your installation at system generation for the tape
device specified in the DVC statement which starts this device assignment set.
Data management uses information supplied in the accompanying LBL statement
for writing the HDR1 and HDR2 labels for the files on these volumes.

3. Calls on data management to prep a tape volume (DEFO14) but set the volume
sequence number (in the HDR1 label) to four rather than one. The prep utility adds
one for every comma following the VOL specification plus the volume serial
number of the mounted volume to get the volume sequence number. Whenever
you use tapes in a multivolume file environment, this procedure should be used
because it eliminates the use of scratch volumes. If scratch volumes were used,
the volume sequence number would default to one, resulting in a volume
sequence number error condition. Even though this condition can be ignored, it is
recommended that your volume sequence numbers be valid.

With the dynamic tape prep facility of 0S/3 data management, called through job control as
just described, you can prep a tape volume in the act of creating it. You may also prep one or
as many as 36 tape volumes with the stand-alone OS/3 tape utility TPREP, described in the
system service programs (SSP) user guide, UP-8062 (current version).




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 9-36

BASIC DATA MANAGEMENT

Refer to 9.3.6 for discussion of an automatic facility for extending an output magnetic tape
file beyond the number of volumes initially specified to job control.

9.3.3.3. Specifying a Scratch Volume
When the tape volume to be used for the file to which this device assignment set applies is

a scratch volume, you specify this fact with the SCRTCH option in the first positional
parameter of the VOL statement.

Example:
LABEL AOPERATIONA OPERAND A
10 16
/1/1 lVIDlLll ClnglclH P YT U (T N VY NN NS N S VAN T S ST N U0 MU N S Y SNV NN AN NN SN O A O

9.3.4. Specifying Tape File Label Information (LBL)

You use the file label information (LBL) statement as the next-to-last job control statement
in the device assignment set for a standard labeled tape file to provide data management
with the information it needs for writing and checking the file header label group (HDR1 and
HDR2 labels) and the end-of-file (EOF1 and EOF2 labels) or end-of volume (EOV1 and EQV2
labels) group. You must have it for volume checking; it has seven positional parameters,
only the first of which is required.

9.3.4.1. Specifying File Identifier

In the first positional parameter of the LBL statement, you must specify a file label that
corresponds, not necessarily to the logical name of the file (by which your program refers to
it), but to a file name that may be physically present on the exterior label of the volume. The
file identifier for a tape file may contain as many as 17 characters, including blanks; if it
contains blanks, you enclose it in apostrophes. If you do not have an LBL statement for an
output file, data management uses the logical file name (specified in the mandatory LFD
statement) for the file identifier field of the HDR1 and EOF1 or EOV1 labels.

9.3.4.2. Checking Volume and File Serial Numbers

In the second positional parameter of the LBL statement, you either specify the file serial
number or request data management to check the relationship between this and the volume
serial number on an input file or to create it on an output file. If you specify the file serial
number, it is a 1- to 6-character alphanumeric string identifical to the volume serial number
of the first volume of the file." To specify the option VCHECK in the second positional
parameter requests data management to create or check this identity in the file labels. This
VCHECK parameter instructs job control to use the volume serial number of the first volume
of the file as the file serial number. If you have four volumes in a file, and you only want to
use the last two volumes (3 and 4, in that order), you have to specify the file serial number
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that is the same as the volume serial number of the actual first volume of the file. When the
4-volume file is created, you use the VCHECK parameter to assign the same file serial
number to each volume. If you use the VCHECK parameter again, while trying to read only
the third and fourth volumes, job control would use the volume serial number of the first
volume you’ve coded (volume 3) as the file serial number value. Since volumes 3 and 4
were created with the file serial number of volume 1, the job would not run. Omitting the
second positional parameter may inhibit the check or creation actions, depending on what
you have specified in the VOL card and on whether the file is an input or an output file.
Table 9—3 summarizes the combined effects of various VOL and LBL statement
specifications upon the actions taken by the data management OPEN transient routine.

Table 9—3. Effects of Job Control VOL and LBL Statements on Data Management OPEN Transient,
Standard Labeled Tape Files (Part 1 of 2)

Resulting Action by OPEN Transient N
VOL Statement, LBL Statement, °
b ?'f“'f"’::“" of Specification of VSN Field of File Serial Number t
'ositional Parameter 1 Positional Parameter 2 VOL1 Label Field of HDR1 Label e
s
Input Files 1
Blank (statement omitted) Blank, or statement No check made No check made 2
' omitted
SCRTCH Blank, or statement No check made No check made 2
omitted
SCRTCH VCHECK No check made Checks that FSN in 2
HDR1 label is identical
to VSN in VOL1 label
Unique VSN Unique FSN Checks that VSN in Checks that FSN in -
’ ' VOL1 label is identical HDR1 label is‘identical
to VSN specified in to VSN in the VOL1
VOL statement label of the first volume
of the file
Unique VSN VCHECK Checks that VSN in Checks that FSN in -
VOLA1 label is identical HDR1 label is identical
to VSN specified in to VSN in the VOL1
VOL statement label of the first volume
of the file
Unique VSN Blank, or statement Checks that VSN in No check made -
omitted VOL1 iabel is identical
to VSN specified in
VOL statement
OQutput Files 1
SCRTCH Blank, or statement No check made Creates FSN in HDR1 .2
omitted label, identical to
VSN in VOL1 label
SCRTCH VCHECK No check made Creates FSN in HDR1 2
tabel, identical to
VSN in VOL1 label
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Table 9—3. Effects of Job Control VOL and LBL Statements on Data Management OPEN Transient,

Standard Labeled Tape Files (Part 2 of 2)

Resuiting Action by OPEN Transient N
VOL Statement, LBL Stat it, o
Specificati Specificati P
Positiorl;'lw P:;’:n‘:fter 1 Positior:all Palr:?n:ter 2 VSN Field of File Serial Number :
VOL1 Label Field of HDR1 Label :
Qutput Files{cont) 1
Unique VSN Unique FSN Creates VSN in VOL1 Creates FSN in HDR1 3
label identical to the label identical to
VSN specified in the VSN in the VOL1
VOL statement, or label of the first
checks that VSNs are - volume of the file
identical
Unigue VSN VCHECK Creates VSN in VOL1 Creates FSN in HDR1 3
label identical to the tabel identical to
VSN specified in the VSN in the VOL1
VOL statement, or label of the first
checks that VSNs are volume of the file
identical
Unique VSN Blank, or statement Creates VSN in VOL1 Creates FSN in HDR 1 3
omitted label identical to the label identical to
VSN specified in the VSN in the VOL1
VOL statement, or label of the first
checks that the VSNs volume of the file
are identical
NOTES:
1. Any other combination of specifications of the VOL and LBL statements than those shown for input or for output files is

invalid and results in the issue of error message DM54. Your invalid job control specifications must be corrected and
your job rerun.

2. These actions apply to single-volume files only.

3. When you specify (PREP) following the VSN in the VOL statement for an output file, you may specify any of these three
combinations in the LBL statement. Refer to 9.3.3.2 for a description of data management’s automatic tape prep facility.

9.3.4.3. Specifying File Expiration Date

To provide data management with the expiration date of a file, for insertion in the file HDR1
label, you specify the expiration date in either of the two forms provided for the third
positional parameter of the job control LBL statement. (Note that if you use the retention
cycle form of this option, you should either also specify the file creation date (9.3.4.4) or rely
on the default assumption.} If you do not specify the expiration date, tape SAM makes the
expiration date the same as the creation date.
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. Examples:

LABEL = AOPERATIONA OPERAND A
10 16 )
/‘ /l/l L ILlal—l FILCIA12 A IL21‘31451 9 ﬂlblsléléL | I I Y l L1 1 1 l | S S S 1 S N I T L
i 1 3 1 lJ 1 l J - { i1 1 l N S S B | ‘LAL 11 1 ] 1} F ] L;LI | ] 1 1 1 i |
2 /1/1 4 ILBL FIIlanl,] |12-431451, R3O0, | 1 vy b vg v by ia by v d

1. Specifies that the expiration date of the tape file whose external label is FICA and
whose FSN is A12345 is 31 December 1976.

2. Specifies that the tape file whose external label is FICA and whose FSN is B12345
is to be saved 30 days beyond the date it is created.

One of the uses data management makes of the file expiration date contained in the file
HDR1 label is to prevent your inadvertently overwriting an expired tape file. If you specify
TYPEFLE=0OUTPUT in the DTFMT declarative macro (9.2.2.3) for a file when the expiration
date in the HDR1 label has not been reached, data management issues error message
DM57 during OPEN processing. You may override this error condition by answering “I”’ to
this message. However, you have to bear in mind that this will destroy your unexpired file
on the tape. Similarly, although you may open an in/out file for input when its expiration
date has not been reached, you may neither open nor reopen it for output; data

‘ management issues the same error message. The assumption is that you have the wrong
volume mounted.

The job control SCR statement applies only to disk files; you may not use it to scratch a tape
file by date.

9.3.4.4. Specifying File Creation Date

You may specify the creation date of the file by coding the fourth positional parameter of the
LBL statement. If you omit this parameter for a tape file, data management uses the date
stored in the job prologue.

9.3.4.5. Specifying File Sequence Number

The file sequence number is not the same thing as the file serial number; you use the file
sequence number in a multifile tape volume to indicate the sequential position of a file with
respect to the first file on the reel. The file sequence number of the first file may be 0001.
Data management assumes this value is specified if you omit the fifth positional parameter
in the LBL statement, and so records it in the file HDR1 label.

9.3.4.6. Specifying File Generation and Version Numbers
‘ You may specify the unique edition of a file by specifying its generation number in the sixth

positional parameter of the LBL statement; the default assumption is 0001. You may specify
the version of this generation in the seventh parameter; here, the default is 01.
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9.3.5. Creating Multivolume Tape Files

As explained in 9.3.3, you may use the job control VOL statement to specify the volume
serial numbers—one for each tape you will use—of the volumes that will constitute a
magnetic tape output file. If you have not previously prepped these tapes, specification of
the (PREP) parameter in the VOL statement causes them to be prepped automatically for you
as part of the job step creating the file, if FILABL=STD is specified. These procedures are
helpful when you know precisely the size of the file and the exact number of tapes it
requires—but this is not always the case with a new file.

If you file all the tapes you have specified in the VOL statement, but have not completed
creating your file, there is no way to complete writing it in this job step. Your job is
cancelled, and at least the last volume on which you were writing is lost to you because it
has not had the end-of-volume processing it requires. In some circumstances, furthermore,
you do not know directly which was the last block written to this tape and, therefore, may
still not be able to estimate easily how many volumes will be needed in your next effort to
create the file. In other circumstances, possibly the entire run has been futile.

Data management offers a useful facility for the case in which you do not know the exact
number of volumes you need for an output file. It will automatically extend your file, one
volume at a time, after the last volume you have specified on the VOL statement has been
exhausted, until you issue a CLOSE macro to terminate your file-creating operation. This
can only be done, however, provided that you do not specify the (PREP) parameter in the
VOL statement. Automatic prepping of tapes cannot be requested at the same time this
automatic extension feature is requested. Furthermore, if you are creating a nonstandard
tape file, the (NOV) parameter must be specified in the VOL statement.

When you are creating a file under these conditions, data management will issue a mount
message to the operator for a scratch volume each time an end-of-volume marker is
reached and a PUT macro is still outstanding. This will continue until you issue a CLOSE
macro to terminate the file creation operation. The message issued to the operator at the
system console is:

MOUNT VSN=SCRTCH ON DVC xxx RIC?

When this message is displayed, the operator must mount either a preprepped tape if a
standard-label file is being created, or an unprepped tape for a nonstandard-or unlabeled-
file, and then reply R to the mount message to allow the program to continue to write your
output file to the new volume. if a standard label file is being created, you should make
available to the operator enough preprepped and properly sequenced tapes to allow him to
complete the operation as requested. You must also furnish him with instructions
designating the order in which the tapes are to be mounted. If the tapes are mounted out of
sequence, and they are preprepped with consecutive sequence numbers like they shouid be,
the output file will still be created, but an error message indicating the out-of-sequence
condition will be displayed on the system console each time the file is read. Although these
messages may not confuse you, they could cause other users of the file unnecessary
concern. If a nonstandard or unlabeled file is being created, your instructions would simply
request the operator to mount an unprepped volume each time the mount message is
displayed, and somehow identify the order in which they were mounted.

Information on how to prep tape volumes beforehand with the tape prep utility TPREP
(which can prep as many as 36 tapes at one time) is presented in the system service
programs (SSP) user guide, UP-8062.
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This automatic extension feature is limited as stated, to the output case and to the situation
in which you have not specified the (PREP) parameter in the job control VOL statement.
Consider the error processing that results in other circumstances when you reach end-of-
volume before completing your processing.

In the input cases, as you would expect, there can be automatic provision of additional
volumes, for there is no way data management can know which additional volumes you
want to read. Therefore, when your program issues a GET macro after end-of-volume is
sensed, data management transfers control to.your mandatory EOFADDR routine, in which
you should issue a CLOSE macro to the file. If your EOFADDR routine does not close the
file, but you issue another GET macro, control is again transferred to the routine, and you
are in a loop that can be broken only by operator or supervisor intervention.

For the output case in which you have specified the (PREP) parameter, you should test inline
after each PUT macro to ascertain whether the /ogical end-of-file flag (byte 3, bit 1) has
been set in filenameC, and you should issue a CLOSE macro if the flag is set. (The setting
of this flag during output is caused when data management senses the reflective strip at
the end of the tape or.if you have issued an FEOV macro; the end-of-volume flag (byte 3,
bit 2) is also set.) If you do not issue a CLOSE macro, but issue another PUT macro
instead, data management then issues error message DM41 (FILESPACE EXHAUSTED)
and branches to your error routine, or returns control to you inline. Refer to Appendix B.

9.3.6. Extending Tape Files

Data management allows you to extend a standard-label tape file, provided that the file is
not physically followed by another file on the same volume, and the record format, record
size, and block size specifications of the extending program’s DTF are the same as those
specified for the original file. The extending program’s DTF must also identify the file being
extended as an output-only file (TYPEFLE=OUTPUT).

Both single and multivolume tape files are extended by specifying the EXTEND parameter on
the LFD statement associated with the file. The EXTEND parameter directs data
management to proceed to the end of the file when the file is opened by the OPEN macro,
and erase the end-of-file label. At this point, if the file being extended is on a tape volume
that was prepped by a prerelease 5.0 prepping routine, the operator will be asked whether
file extension is to begin on the mounted tape or on a new tape, via the following message
on the system console:

DM98 LOGICAL END OF FILE REACHED RI*?

Directing the operator to respond with an | to this message informs data management that
you want to add the new data on the same tape, if possible. The R response indicates that
you want the file extended on another tape’'and thus causes a mount message to be issued
for the next volume you have identified on your VOL statement, or for a SCRTCH volume if
you did not identify another volume. The operator must then mount the requested tape and
respond with an R to the mount message to allow the file extension operation to proceed.

If your file is on a tape that was prepped by a 5.0 or subsequent release prepping routine,
the extension will automatically begin on the mounted tape (the DM98 message will not be
displayed), unless the end-of-file label happens to coincide with the end-of-volume marker.
In which case, the mount message will be issued.
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In either event, data management will then proceed to extend your file until it is closed by
the extending program. If an end-of-volume condition is reached before your file is closed,
and PUT macros are still outstanding, data management will request the mounting of the
next volume identified on the VOL statement (or a SCRTCH volume if none is specified) and
continue extending your file.

If you think that your file extension operation will require that the operator mount additional
tapes, you should prep the volumes you want used with the appropriate volume sequence
numbers before you begin your file extension operation. This will allow you to identify the
tapes you want to use in the VOL statement, and eliminate the confusion that will arise
when the tape file is read and the volume sequence numbers on the tapes are not
consecutive. Remember that all SCRTCH volumes have the volume sequence number 1
assigned to them. Also, remember that you cannot request automatic prepping of tapes
while you are extending a tape file, as automatic prepping may only be requested in
conjunction with a file creation operation. Thus, the (PREP) parameter may not be specified
on a VOL statement associated with a file extension operation.

The following device assignment set shows how you would specify extension of a file that is
not expected to exceed the limits of the present tape volume.

// DVC 90

// VOL TPO1

// LBL MASTER

// LFD MAST, EXTEND

If you expected the extension to exceed the space remaining on the present volume, you
should add the volume serial numbers of the new tapes to the VOL statement as follows:

// DVC 90

// VOL TPO1,TP0O2,TPO3, etc.
// LBL MASTER

// LFD MAST, EXTEND

If you are extending a multivolume tape file, your device assignment set need only identify
the last volume containing the file (plus any new volumes you may need), but you must also
include the vsn of the first tape volume in the file as the second parameter in the LBL
statement. For example, if you had a master file on tapes TPO1, TPO2, and TPO3 that you
wanted to extend, and you expected your extension to require one additional tape, your
device assignment set would be as follows:

// DVC 90

// VoL ,,,TPO3,TPO4
// LBL MASTER,TPO1
// LFD MAST, EXTEND

The first vsn (TPO1) is required to identify the new tape TP0O4, as well as TPO3, as being part
of a file named MAST, which begins on TPO1.
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9.3.7. Error Messages Related to Tape Label Processing

In the foregoing paragraphs, we have noted, in passing, a number of data management
error messages issued when discrepancies are detected between what you have specified
in the job control stream and what data management notes when it checks labels in your
standard labeled files. Appendix B of this manual contains further information on data
management error and exception handling procedures. For full details on data management
error messages, refer to the system messages programmer/operator reference manual, UP-
8076 (current version).

Error messages not discussed so far that have particular relevance to OPEN and CLOSE
processing of magnetic tape file data management are the following; DM0O7, DM54, DMb5,
DM56, DM57, DM58, DM59, and DM60. You might well want to review them at this point.

9.4. IMPERATIVE MACROS FOR PROCESSING MAGNETIC TAPE FILES

For processing your magnetic tape files, you use ordinary BAL instructions, issuing tape
SAM imperative macros in your program to perform 1/0O functions and to control the
magnetic tape subsystems. The magnetic tape SAM imperative macros make the
appropriate linkages between your program and the tape system transient routines or
processing elements, which in turn interface with physical IOCS. Table 9—4 summarizes
these imperative macroinstructions.

Before issuing an imperative macro to any OS/3 data management file, you should preload
general register 13 with the address of an area in which data management expects to save
the contents of your general registers. An alternative to doing so is specifying, in the DTFMT
declarative macro for each file your program accesses (but only once per program), a
labeled, full-word aligned, 72-byte register save area, using the SAVAREA keyword
parameter described in 9.2.2.6.

As you execute each imperative macro to process your tape file, data management places
an informative reply indicating normal completion of |/O or exceptional conditions
(including unrecoverable error conditions) in a special program-addressable field of the
DTFMT file table. You should access this field after macro execution to take appropriate
action. Refer to the ERROR keyword parameter {(9.2.2.4) and to Appendix B for further
information on error and exception handling procedures in OS/3 tape data management.
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Table 9—4. Summary of Imperative Macros Used with Magnetic Tape SAM

Macro Call Function

OPEN Performs validation checks and initiates
-Imagnetic tape file processing (9.4.1)

CLOSE Terminates file processing (9.4.2)

PUT Delivers logical output records to tape
SAM (9.4.3)

GET Makes next logical record in input tape

file available to user in 170 buffer
or work area (9.4.4)

SETF Changes file processing mode for in/out
file (9.4.5)

TRUNC Writes short blocks of output records to
: tape; required for variable blocked
records (9.4.6)

RELSE Skips to next block of input records (9.4.7)
FEQV Forces end-of-volume procedures (9.4.8)
LBRET Controls returns from user label

processing routine (9.4.9)

CNTRL  |Controls tape unit functions (9.4.10)

The following paragraphs describe the uses of the 10 imperative macros provided by 0S/3
magnetic tape SAM. Refer to the preface of this manual to review the conventions for
presenting the formats of imperative macroinstructions and for coding them. One point to
keep in mind is that you need not use parentheses to enclose the number of a general
register you specify to an imperative macro in 0S/3 data management (although you do
follow this practice with the DTFMT declarative macro).

For example, consider the following: the first positional parameter of each tape SAM
imperative macro except the OPEN, CLOSE, and LBRET macros is shown in this form:

filename
(1)
1
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‘ where:

filename
Is the symbolic address (label) in your program of the DTFMT declarative macro
defining this file. The filename parameter contains from one to seven
alphanumeric characters; the first is alphabetic. This logical file name is the same
as specified in the corresponding job control LFD statement (9.3.2).

(1) or 1
Indicates that you have preloaded general register 1 with the address of the
DTFMT file table.

Because these options for specifying the first positional parameter are the same for all tape
SAM imperative macros but the three just noted, we will not repeat them in the descriptions
that follow.
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OPEN

9.4.1. Initiating Tape File Processing (OPEN)

Function:

Before your magnetic tape file can be accessed by tape SAM, you must issue the OPEN
imperative macro. The transient routine called by the OPEN macro performs certain
validation checks and initiates file processing. It verifies, for example, that you have
speicified all the DTFMT declarative macro keywords that are necessary to define your
file, and that all keywords have been specified properly. Further, the OPEN transient
determines what device allocation has been performed by OS/3 job control.

The OPEN transient also accesses the job control stream to obtain the necessary label
and volume information and then inspects and validates labels (9.3.4.2), as determined
by your specification of the FILABL keyword parameter (9.2.6.1). If you have specified
user label processing, it passes control to your LABADDR routine (9.2.6.3).

For the actions performed by the OPEN transient on an in/out file, refer to the
TYPEFLE keyword parameter (9.2.2.3) and the SETF imperative macro (9.4.5).

Format:

LABEL AOPERATION A OPERAND

(1)
1

[name] OPEN { filename-1[,..., filename-n] }

Positional Parameter 1:

filename ,
Is the symbolic address (label) in your program of the DTFMT declarative macro
defining this file. Each filename parameter contains from one to seven
alphanumeric characters; the first character is alphabetic. This logical file name is
the same as specified in the corresponding job control LFD statement (9.3.2).

The notations filename-1, filename-n represent a series of files which may be
specified; you may have 1 or as many as 16 files opened by the same OPEN
imperative macro.

(1) or 1
Indicates that you have preloaded general register 1 with the address of the
DTFMT file table. You may specify this form only when you have but one file to be
opened.
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In OS/3 data management, you are not limited to specifying only one type of file to the
OPEN macro, nor to the CLOSE macro. This means, for example, that in a program
accessing a card file, a printer file, and a magnetic tape file, you may open them all
with one macro and close them all with one macro. However, you are limited to 16 files

per macro.
Examples:
LABEL AOPERATIONA OPERAND A
10 16
l. L b PEN, C|A|21D|FIL|E:-I.nTnAlpielpuLnel,1P121I1NIT|F1L1 b |
L1 1 l 1 1 l 11 1 | 1 l J | Ll | N .| i l S N S | | 1 l’ 1 J_I ! 1 1 l
2| HERE | | OREN, oo b v by e by a bo v g ba vt

1. Enters the OPEN transient routines necessary to prepare the files whose symbolic
addresses are CARDFLE, TAPEFLE, and PRINTFLE. Checks that your program is
prepared to access these files with the next imperative macroinstruction you issue
to each.

2. Enters the OPEN transient routine to prepare the file whose symbolic address you
have preloaded into general register 1 for processing with the next imperative
macro you issue to it. You may use the optional label HERE to refer to the position
of this OPEN macroinstruction in your program.
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CLOSE

9.4.2. Terminating Tape File Processing (CLOSE)
Function:

When you have processed all the data in a magnetic tape file, you should issue a
CLOSE imperative macro to initiate termination procedures for the file.

You may issue this macro inline or in the EOFADDR routine you are required to supply
when you are processing an input tape file (9.2.2.5); see also the OPTION keyword for
the requirement that you close an optional file that has been opened but not allocated
to a device by job control (9.2.8.1). Another likely place to issue the CLOSE macro is
your error routine (9.2.2.4).

This imperative macro enters CLOSE transient routines that, among other actions, tend
to processing of system standard labels and passing control to your LABADDR routine
(9.2.6.3) if you have user labels to process; they also exercise your REWIND and CLRW
options (9.2.5.2 and 9.2.5.4).

Format:

LABEL A OPERATION A OPERAND

[name] CLOSE filename-1[,...,filename-n]
(1)

1
*ALL

Positional Parameter 1:

filename
Is the symbolic address (label) in your program of the DTFMT declarative macro
defining this file. Each filename parameter contains from one to seven
alphanumeric characters; the first character is alphabetic. This logical file name
is the same as specified in the corresponding job control LFD statement (9.3.2).

The notations filename-1, filename-n represent a series of files which may be
specified; you may have 1 or as many as 16 files terminated by the same CLOSE
macro. As with the OPEN macro, these need not all be DTFMT files.

(1) or 1
Indicates that you have preloaded general register 1 with the address of the
DTFMT file table. You may specify this form only when you have but one file to
terminate.

*ALL

Specifies that all files currently open in the job step are to be closed.
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‘ Operational Considerations:

Once you have issued the CLOSE imperative macro to terminate a magnetic tape file,
you may not access it for processing until you reopen it with another OPEN macro; the
only imperative macro you may issue in tape SAM to a closed file is the SETF macro
(9.4.5). '

If your program issues some other imperative macro than SETF to process a file that is
closed, data management issues error message DM13; you should correct your
program and rerun it. Errors detected by the CLOSE transients result in the setting of
the error found in CLOSE flag (byte O, bit 5) in filenameC of the DTFMT file table and
issue an appropriate error message. If, for example, a hardware error is encountered
while you are writing or reading user labels during the close, the CLOSE transient
issues error message DM47 to this effect and branches to your error routine, or to you
inline. Refer to the ERROR keyword parameter (9.2.2.4) and to Appendix B.
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PUT

9.4.3. Delivering the Next Logical Output Record to Tape SAM (PUT)
Function:

The PUT imperative macroinstruction causes an output record to be delivered to tape
SAM in either the current output buffer or a work area you specify. Once delivered to
SAM, the record is no longer available to you.

Depending on your record format (RECFORM keyword, 9.2.4.1), tape SAM groups the
output records or delivers them one at a time to the output tape device. If your records
are blocked, or if you have specified a standby buffer (IOAREA2, 9.2.3.1) but no work
area (WORKA, 9.2.3.3), you must apply an index register in which tape SAM places the
address of the current |/0 buffer — this you do with the IOREG keyword, 9.2.3.2. You
may access unblocked records you process in a single |/0 buffer by referencing them
relative to the name you have specified for the IDAREA1 buffer. When you process
your records in a work area, SAM moves them into the 1/0 area, thus freeing the work
area for your subsequent processing.

You should remember that tape SAM does not clear either the work area or the 1/0
area after the current output data is sent to the tape device. Because it does not, you
should take care either to clear these areas yourself or to supply SAM with records that
completely fill the areas — padding them out with blanks if necessary — to prevent
spurious information appearing in your data on tape.

For variable-length, blocked output records, you must determine record size and
include this in the 2-byte record length file at the head of each logical record before you
issue the PUT macro. You do not have to calculate block size, however; tape SAM does
this and enters it in the 4-byte block size field at the head of the block before writing it
out to tape. You may not access this block size field.

When you build your variable-length logical records in a work area, to be blocked by
tape SAM in the 1/0 area when you issue each PUT macro, tape SAM determines
whether the current record will fit into the residual space remaining in the 1/0 area
before moving it in. If it does fit, it is added to the current block; if it does not fit, tape
SAM first writes out the current block and then starts the next block off with the
current record. On the other hand, if you are building your records directly in the 1/0
area, you must do this analysis yourself, using the VARBLD keyword parameter
(9.2.4.3) to specify a register in which tape SAM posts the number of bytes of
residual buffer space for you, and issuing the TRUNC imperative macro to write out
the current block when the record you have just formed does not fit (9.4.6).

As to undefined records, tape SAM assumes that these are unblocked. You must
provide their size to tape SAM in the register you specify with the RECSIZE keyword
parameter (9.2.4.2), loading this register before each PUT imperative macro you issue. ‘
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' Format:

LABEL AOPERATION A OPERAND

[name] PUT filename) [, ( workarea
(FE
1 0

Positional Parameter 1:

Refer to 9.4.
Positional Parameter 2;

workarea
Is the symbolic address (label) of the work area from which tape SAM may obtain
the record.

(O)or O
Indicates that you have preloaded register O with the address of the work area.

If you specify positional parameter 2, you must specify WORKA=YES in the DTFMT
‘ declarative macro defining this file (9.2.3.3). You may specify a different work area
each time you issue the PUT macro.

If you omit positional parameter 2, you indicate that you are processing by means of an
index register (IOREG, 9.2.3.2) or by directly accessing your data, relative to the name
of the 1/0 buffer.

Example:

LABEL AOPERATIONA OPERAND A
10 16

10 by PUT, lufDnUlTW\faglKlll114LL1111|11||llllll

lllllll llll llllllllllllllllLll'lLlllJllllL

Makes available to tape SAM, in the work area whose label is OUTWORK, the next
logical record of the output tape file described in the DTFMT declarative macro whose
address you have preloaded into general register 1.

See also the coding example under the VARBLD keyword (9.2.4.3).
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GET

9.4.4. Reading the Next Logical Input Record from Tape (GET)

Function:

The GET imperative macroinstruction causes the next logical record in an input tape
file to become available to you, either in the current 1/0 buffer or in a work area you
specify. You use this macro for all record formats.

If you specify only one I/0 buffer (IOAREA1, 9.2.2.1) and have neither blocked records
nor variable-length records to be read backwards, you may directly access your data
relative to the name you have specified for the 1/0 area. Otherwise, you must either
specify an index register (using the IOREG keyword, 9.2.3.2) in which tape SAM keeps
the starting address of the current record, or specify a work area (using the second
parameter of the GET macro). You may specify a different work area with each GET
macro, if necessary.

Format:

LABEL AOPERATION A OPERAND

[name] GET filename ) [, ( workarea
FILE
1 0

Positional Parameter 1:

Refer to 9.4.

Positiona! Parameter 2;

workarea
Is the symbolic address (label) of a work area in your program into which tape
SAM moves the current record for you to process.

{(O)or O
Indicates that you have preloaded general register O with the address of the work
area.

If you specify positional parameter 2, you must also specify WORKA=YES in the
DTFMT declarative macro defining this file. Iif you omit positional parameter 2, you
indicate that you have chosen to process either by means of an IOREG register (9.2.3.2)
or by directly accessing your data relative to the name of the 1/0 area.
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. Example:

LABEL AOPERATIONA OPERAND A

10 16
HERE |, | IGET, IINIPIUITIQIIIMINQQIKLL A T N T U O SO WO '

lllllllllllllllllllllllllALllllL

lllllll llll

Moves the next logical record of the input tape file described in the DTFMT declarative
macro whose label is INPUT into the work area to which you have assigned the label
INWORK. You must specify the WORKA keyword in the DTFMT macro. You may use
the optional label HERE to reference this point in your program.
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SETF

9.4.5. Changing File Processing Mode for an In/Out Tape File (SETF)
Function:

The SETF imperative macro enables you to alter file processing mode for a magnetic
tape file for which you have specified TYPEFLE=INOUT in the DTFMT declarative macro
defining it (9.2.2.3). This macro is the only imperative in tape SAM which you issue to a
file before you open it with the OPEN macro.

When you specify TYPEFLE=INOUT for a magnetic tape file, data management
assumes that you want first to process it as an output file, and sets up the DTFMT file
table accordingly. If the first thing you want to do on opening an in/out file is to read
from it, you must first issue the SETF imperative macro to change its file processing
direction from output to input — and this you do before issuing the OPEN macro to the
file. '

On the other hand, if you open an in/out file for output and, having written to it, want
to read from it later in your program, you must first close the file, issue the SETF macro
to change its processing mode to input, and then reopen it for input with the OPEN
macro. In neither case may you issue the SETF macro to an open file.

Format:
LABEL A OPERATION A OPERAND
[name] SETF filename , { INPUT }
(1) OUTPUT
1

Positional Parameter 1:
Refer to 9.4.
Positional Parameter 2:

INPUT
Specifies that file processing mode for the in/out file to which you issue this
macro is to be changed to input when it is opened.

OUTPUT
Specifies that file processing mode for the in/out file to which you issue this
macro is to be changed to output when it is opened.
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Example:

LABEL AOPERATIONA OPERAND A
— - e
LPUSHPIOL, | [DTEMT] TYPEFLE=INOUT | vy 1y L b
I T A L% cros by b b ey by e by 1y
O W BT L gy Lo b v e by b v by e b ey Iy
I I L%y TN S N T T G YN SO T U O T N T U S S IO S T N AN
rZ I DIP.E_JNI POSHPOL | 1 v v b b
[ B L 4% o T T W U Y U TN N VAN S TS YA N SO S TG NN TN OO T N TN W M A A
ISR B L% s e by v v b v Ly e b Ly
AN B IR e b e by by by e by g by
el PO L POSHPOL Ll b b by
RN i B | L RN S U I VY AN S U S U ST U SN S N NN N SOV N HAVUNY S R B O A
Lo b Loy FEE NS RSN ST R ST B S T N A B S S A B R RN o I
) I A l 4% 4 (INT Y T T U T U T A YT U Y S S A T Y W W M
A eePSE PUOSHPIOL, Ly L L L L
4l o SETE | RUSHPOL , INPOT, L L L L
S0 | [ORBEN | [BOSHPOL, | v v b e by e b e g
6. [T GET, Eulslf‘lﬁuﬂ_l [ETI N S SR E AT S N U N N 0 N N B SR R
[ L4y T SR I R TGS Y U0 S ST N U AN WO HON WOV U OO WO R O
[N I S L oaes AT U S [T U T O T U Y AN ST N U TS B WO WO S O O
L by | 1°0 1 IS S N T S T W SO T S A S AU W

You define an in/out, DTFMT file named PUSHPUL, specifying'TYPEFLE'-—-INOUT.
(Other necessary keywords are not shown.)

When you open PUSHPUL, data management has assumed that you want first to
write to the file and has set up its file table accordingly. You may not issue the
GET imperative macro to this file.

You complete output processing of your in/out file PUSHPUL and terminate it with
the CLOSE macro.

While the file is closed, you issue the SETF macro to alter its file processing mode
from output to input.

When you reopen PUSHPUL, data management has reset the DTF file table to
indicate that it is now an input file.

You now start reading from your in/out file PUSHPUL, but you may not issue the
PUT macro to it without first closing the file and resetting its processing mode.
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TRUNC

9.4.6. Writing Short Output Blocks to Magnetic Tape (TRUNC)
Function;

You use the TRUNC imperative macro with blocked output records to write short blocks
of data to DTFMT files. Its use is optional with fixed-length blocked records, but
required when you are building variable-length blocked records in the |/0 buffer. When
you issue it, you notify tape SAM that the current block terminates at this point and is
to be written to tape.

When you issue a PUT macroinstruction after building a variable-length record in the
170 area, tape SAM supplies you with the number of bytes of residual space remaining
in the buffer by loading this number into a general register you have specified with the
VARBLD keyword parameter (9.2.4.3). If you determine that the current record will not
fit, you issue the TRUNC macro to write out the current block without it. The entire
output area is then available to you for building the next block, beginning with the
current record, which you then move into the output area with a PUT macro.

Tape SAM resets the VARBLD register to hold the current number of bytes of residual

buffer space. It also resets the IOREG index register (9.2.3.2) to point to the address of

the next available /0 area, if you have specified a secondary buffer with the IOAREA2 .
keyword parameter {(9.2.3.1); the TRUNC macro resets the index register to point to the

beginning of the IOAREA1 buffer.

Format:

LABEL A OPERATION A OPERAND

(1)

[name] TRUNC { filename }
1

Positional Parameter 1:

Refer to 9.4.
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. Example:

LABEL AOPERATIONA OPERAND A
10 16
Lo v by TRUNC| DUTEUE | v bv vy ol e b v by by
P11 1 l | S l L1 i 11 1 i l 1 1 4 1 1 1 L 1 1 1 11 1 ' 1 1 ) | | J S | l 1

Sends to the output tape device the block of records accumulated in the 1/0 buffer by
PUT macroinstructions since the last TRUNC macro was issued or since a full block
was automatically sent to the output device. The label of the DTFMT declarative macro
describing this file is OUTFLE.

See also the coding example presented under the VARBLD keyword parameter
(9.2.4.3).
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RELSE

9.4.7. Skipping to the Next Input Block (RELSE)

Function:

When you are processing an input tape file with blocked records (this includes an
in/out file opened for input), you may come to a point in some block where you want to
skip over the records remaining in it and to begin processing the first record of the next
block. You issue the RELSE imperative macro to cause this skip, and your subsequent
GET macro makes the first logical record of the next block available to you.

Format:
LABEL A OPERATION A OPERAND
[name] RELSE filename
(1)
1

Positional Parameter 1:

Refer to 9.4.
Example:
LABEL AOPERATIONA OPERAND A
10 16
Lo b RIEL‘-lsxe (lll)llllnulllnlxl|||1111||J_Ll1111

llllJJl llll llLlllllllllllllLllllllllilllll

Causes the next GET macroinstruction to ignore any additional logical records in the
block currently being processed from the file defined by the DTFMT declarative macro
whose address you have preloaded into general register 1. Your next GET
macroinstruction for this file makes the first record of the next sequential block
available to you.
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FEOV

9.4.8. Forcing End-of-Volume Procedures (FEOV)

Function:

The FEOV imperative macro causes end-of-volume procedures to be initiated on an
input or output DTFMT file when you wish to discontinue processing the current
volume of a multivolume file and to begin processing the next volume.

For an output volume, any data yet unwritten is sent to the current volume as either a
full or a truncated block. The normal end-of-volume procedures are followed as if the
end of the volume had been reached, including writing system labels on a standard
labeled volume and passing control to your LABADDR label processing routine if you
have UTLs to process (9.2.6.3). For an input file, end-of-volume label checking is
bypassed. For both input and output files, volume swapping is performed immediately;
the tape is rewound with interlock, and the operator is requested to mount the next
volume. Your next GET or PUT macro involves input or output on the new volume.

Format:

LABEL AOPERATION A | OPERAND
[name] FEOV filename
(1)
’ 1
Positional Parameter 1:
Refer to 9.4.
Example:
LABEL AOPERATIONA OPERAND A
10 16
rrava by FIEDV, IIMIFIIIL-IEIIIIIIIIIIllllllllllIlllll
lllllll Illl iJLLllllllllllIllllllliiljlllll

Causes the file defined by the DTFMT declarative macro whose label is INFILE to be
treated as if an end-of-volume sentinel has been accessed.
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LBRET

9.4.9. Processing User Tape Labels (LBRET)

Function:
When you have a special label processing routine (LABADDR, 9.2.6.3) for processing
optional user standard or nonstandard labels, you issue the LBRET imperative macro in
this routine to control returns to and from tape SAM.

Format:

LABEL A OPERATION A | OPERAND

[name] LBRET { 1 }

Positional Parameter 1:

1
Informs tape SAM that your label processing is completed. For an input file, no
more user labels are read; for an output file, a tape mark is written. Control
returns to tape SAM, not to the address you specified with the LABADDR keyword
parameter (9.2.6.3).

2

Requests that tape SAM return control to your LABADDR routine (at the
instruction immediately following your LBRET macro) after the next label is read in
an input file for you to process, or after writing to an output file the label your
routine has just generated.

Operational Considerations:
There is no LBRET 3 form of this macro in tape SAM.

The LBRET macro is the only imperative you may issue in your LABADDR routine. If the
file you are processing is a standard labeled file, the maximum number of UHLs and
UTLs you may have is 16 (8 of each type). Refer to Appendix E for their size and format.
For a nonstandard labeled file, on the other hand, you are not restricted in their
number, size, or content. The only restriction to your processing user labels is that they
are processed in the |/0 buffer whose address tape SAM loads into general register 1;
you neither use a work area nor select in the buffer yourself.
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' Example:

LABEL AOPERATIONA OPERAND A
Lo by LIBRET] 2‘ e b b ey e b e b e b b
1 P 1 l 1 i ﬁ"-J 1 Ol)leLDE 1 1 1 I 1 1 1 i ! | 1 1 1 L 1 1 1 I I § W SO T L 1
[N S N [ Lot v v e b e e e b e b b b

Causes a return to the OPEN or CLOSE transient currently active; that routine reads or
writes another user label and then returns control to the instruction immediately

following your LBRET macroinstruction (here, an STC instruction).
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CNTRL

9.4.10. Controlling Tape Unit Functions (CNTRL)

Function:

Because tape SAM automatically issues to the magnetic tape units all commands
required in the normal processing modes it is designated to assist you with, you will
probably never need to issue the CNTRL imperative macro yourself. On the other hand,
if you need to position the tape or take some other course of action, independent of
routine tape SAM processing (as, for example, in processing a volume on which you
have both standard and nonstandard or unlabeled files (9.2.6.1)), the CNTRL macro is
available to control the functions of the tape unit.

Format:

LABEL A OPERATION A OPERAND

(1)

[name] CNTRL filename ,code

Positional Parameter 1:
Refer to 9.4.
Positional Parameter 2:

code
Is a mnemonic, 3-character code specifying the tape unit function to be performed:

BSF Backspace to tape mark

BSR Backspace to interrecord gap
ERG Erase gap (writes blank tape)
FSF Forward space to tape mark

FSR Forward space to interrecord gap
REW Rewind tape

RUN Rewind and unload tape

WTM Write tape mark










UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 10-1
BASIC DATA MANAGEMENT

10. ISAM Formats and File Conventions

10.1. GENERAL

The /ndexed sequential access method (ISAM), one of the five methods that OS/3 data
management provides for handling your disk files, may be used with all available disk
subsystems. These are: SPERRY UNIVAC 8411 Disk Subsystem; SPERRY UNIVAC 8414
Disk Subsystem; SPERRY UNIVAC 8415 Disk Subsystem; SPERRY UNIVAC 8416 Disk
Subsystem; SPERRY UNIVAC 8418 Disk Subsystem; SPERRY UNIVAC 8424 Disk
Subsystem; SPERRY UNIVAC 8425 Disk Subsystem; SPERRY UNIVAC 8430 Disk
Subsystem; and SPERRY UNIVAC 8433 Disk Subsystem. The 8415, 8416, and 8418 disk
subsystems are fixed-sector disks, on which data records are written in fixed physical
sectors of 256-byte lengths. All data transfers must be multiples of this length. The others
are variable-sector disks. Each OS/3 data management processing module handles all disk
types, in order to give you as much device-independence as possible. You seldom need to
be concerned with most of the details of the way these disk subsystems operate. Those
functional characteristics you will find useful, however, are presented in Appendix A.
ISAM does not support the 8413 diskette.

ISAM is the only method that gives you the capability of building a hierarchy of index
blocks to support a search of your files by key; its search-by-key function allows you
to perform random retrieval in a relatively short time. In 0OS/3 ISAM, a key is a
character string that you specify within each logical record, to uniquely identify that
record. Its minimum length is 3 bytes; its maximum is 253. One restriction on the
content of keys is that no byte of any key may contain the hexadecimal value FF
(11111111 in binary). A key that contains FF,s may produce erratic results during
retrieval by key. Another restriction on the content of keys is that you may not have
a key constituted entirely of binary O's; this key is reserved for a dummy record that
data management creates and inserts at the start of every ISAM file. The reasons for
these restrictions on key size and content are developed later in the manual.

As in other OS/3 data management systems, a Jogical record is simply what you tell
data management it is — a character string that you define and that data
management handles as an entity in storage and retrieval.
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To use ISAM’s search-by-key function, you must first present your records serially with
keys and load them sequentially onto disk. You present your records to data management,
unblocked and one at a time, in ascending order of these keys. Data management blocks
your initial records into an area of your file, termed the prime data area, and builds the
index structure used to effect random retrieval by key. After initially creating your ISAM
file, you may add new records, presented in any key order. OS/3 ISAM does not place
these in the prime data area; it places your new records in an overflow area of your file
and logically chains them to the proper points in the pre-existing series of records,
maintaining the effect of one long, orderly series. (Other ISAM systems insert new records
on the original prime data tracks, and existing records are pushed down; OS/3 avoids this
inefficient process.)

You may retrieve and update your records in any of the following ways:

®  sequentially, progressing from any record toward the end of the series;
L] randomly, by presenting a key; or

m  randomly, by presenting a relative address.

Another significant point of difference between this and other similar access methods is
that 0S/3 ISAM also allows you the option of side-stepping the formation of the ISAM
index. Whén you do so, your records need not be keyed, and the key-based functions of
the ISAM repertoire are inoperative, yet you retain full abilities for sequential access,
direct access, and inserting records.

The advantages of using 0S/3 ISAM without an index (ASAM) are these:

®  Although your ASAM file is, in effect, a sequential file, under ISAM you have direct
addressing capabilities that are not available to you under the OS/3 sequential
access method (SAM).

®  Your ability to add records to an ISAM file gives you the capability of building a
header-trailer file and forming trailers dynamically.

Another advantage of 0OS/3 ISAM over earlier systems is that a program referencing
several disk files, one of which is an ISAM file with index, may employ the same
processing module to reference the other files; that is, you may use an 0S/3 ISAM
module to process ASAM files sequentially or directly.

Usually, an 0S/3 ISAM file will be one of several files occupying the same disk pack.
Every pack is provided with a volume table of contents (VTOC), which facilitates system
control of disk space and file location. (The VTOC and the system standard disk labels used
in common by all 0S/3 data management access methods are described in Appendix D of
this manual. But it is worth noting at this point that ISAM does not support user labels for
disk files.)
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10.2. ISAM FILE ORGANIZATION

When you are using the index-building feature of OS/3 ISAM, your file space on disk is
divided into two parts: the index area and the data area. The index area is devoted entirely
to 256-byte index blocks, formatted for hardware search.

An ISAM key search, which always starts at the beginning of the top index, executes a
disk search and retrieves a block that contains an entry pointing to another index track.
When this is searched, a second index block is read; the second block contains an entry
pointing to the desired data block in the data area. (In some cases, however, when the size
of your keys and the size of your file are unusually large, data management will need to
make one additional index-track search to reach this data-pointer level in the index. A
number of measures, developed later in some detail, will help you minimize this index-
searching overhead; for the moment, however, remember that you do have some options.)

The index area is formatted to permit hardware search, equal/high. By “"hardware search,
equal/high”, we mean that the disk subsystem itself, once provided with your key and
positioned to the index track by data management, tests each index block as it comes
under the head to see whether the key on disk is equal to or greater than the key
presented to it. Key comparisons are made within the disk control unit and do not involve
transmission of key information to main storage. Only when a hit is made does the
physical input/output control system (I0CS) return the index block to main storage, where
data management examines it to decide which block to search for next. No read from your
data area on disk is performed until a hit in the block index has pointed to the data block
sought. When this data block is brought into main storage, data management searches it
there for the logical record you have requested.

This exploitation of the hardware search capability of the disk subsystems makes for
speed, but a hardware search of the entire index can be avoided when you place part of it
in main storage. This point is developed further in 10.2.4 and 10.2.5. See also the
discussion of the INDAREA keyword parameter (11.4.5).

The data area of your file contains only data bocks, which are not formatted for hardware
search, and cylinder overflow control records (COCR). The data blocks are either prime
data blocks filled during your initial file load, or overflow data blocks, filled by your
subsequent additions to the file. These blocks are identical in form; the only difference is
their location, in either the prime data area or the overflow area of the cylinder. You will
specify the percentage of each cylinder of your file that data management is to reserve for
overflow when you first design and describe the file, using a certain keyword parameter in
the declarative macro that defines it to 0OS/3 ISAM. Figure 10—1 shows the two partitions
of an indexed OS/3 ISAM file.
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ISAM Index Partition

4 tracks
(2 tracks
on 8416
and 8418
disks) 256-byte index
blocks, hardware-
searchable.
ISAM Data Partition \
prime data area
user-specified
data blocks,
not hardware-
searchable
overflow data
area
LEGEND:

COCR Cylinder overflow control record; written by data management in last block of cylinder and points to the location
of remaining overflow space on this cylinder.

Supplied by 0S/3 data management.

[I Data supplied by you; you also specify to 0S/3 data management the percentage of cylinder area that is to be
assigned to. receive overflow records. The breakpoint between prime and overflow need not fall at a track

boundary.

Figure 10—1. The Two Partitions of an Indexed OS/3 ISAM File: Cylinder Formats of the Index Partition and the Data Partition
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Because it is unlikely that you will use the overflow areas at the same rate in all your
cylinders, some may be filled while others are hardly touched; this is where the COCR
comes in. When a cylinder’'s overflow area can take no more, OS/3 ISAM will place
records ordinarily destined for that cylinder onto other cylinders having overflow space
available. The COCR is in the last data block of the cylinder, and is used to keep track of
available overflow space.

During its original loading of your file into data blocks on disk, data management inserts a
b-byte data pointer field after each prime data record. It will use these fields later,
whenever you present new records for insertion, to set up the required logical sequence
and to keep it current. (You have a use for this data pointer, too, for retrieval of records
without keys; this point is developed later.)

New records are never actually /nserted, although a rewritten record, which is an update
of a record already on disk, is written back into the location of the original. As stated
previously, data management places new records in the overflow area and chains them
into logical sequence. All records remain at the locations where they were originally
placed, making it easy for you to point to the records of one ISAM file from the records of
some other file. Because an updated record is always written back to its original spot, you
must never alter either the original key or record length of a record when you update it.

The most significant three bytes of the 5-byte data pointer contain the record’s block
number, relative to the start of the data area; its least significant two bytes contain the
byte position of the record within this block. You may address all ISAM data records
directly by their 5-byte relative addresses of this format, which you will express in binary
form.

10.2.1. ISAM Record Formats

Your 0S/3 ISAM file may contain either fixed-length or variable-length blocked records —
this is a difference between OS/3 and some earlier systems, which allowed only fixed
record lengths. You present your records one by one, and ISAM blocks them.

If your records are variable, you must insert into the leading two bytes of every logical
record the length of that particular record in binary form. Fixed records do not require this
2-byte field. (It is worth noting, if you are familiar with other systems using a 4-byte record
length field at the head of each variable record and reserving two of these bytes for
system use, that 0S/3 ISAM does not do so — only two bytes are used for record length;
the rest of the record is yours).

When you submit keyed records to 0S/3 ISAM (which you must do when you are using
the index feature and may do even when you are not), all logical records in the file must
have keys. Each key must be unique in content, equal in size to the other keys, and must
be located at the same distance from the start of its record. As noted before, a key may
always be embedded in a record; its length may not be less than 3 bytes nor exceed 253
bytes.

Figures 10—2 and 10—3 show the formats of OS/3 ISAM logical records, keyed and
unkeyed.




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 10-6
BASIC DATA MANAGEMENT

Key at Head of Record

key data

Key Internal to Record

data key ' data
- L —
- K -
S R —
Without Key
data

- R
LEGEND:
K Record key. All keys in a keyed fife must have the same length; each record in a keyed file must have one (and only

one) unigue key; and the starting location of the key must be the same in each record. You specify the length of the
key with the KEYLEN keyword parameter; minimum length is 3 bytes, maximum is 253.

L Key location. The starting location of the key must be the same in each record. You may specify the number of bytes
of data preceding the key with the KEYLOC keyword parameter. If keyword is omitted, ISAM assumes the key starts in
the first byte of a fixed record.

D Data portion of your logical record

R Length of logical fixed-length record (key plus data). You specify this length, measured in bytes, with the RECSIZE
keyword parameter; it must never exceed the value of data block size, less seven bytes.

Figure 10—2. Fixed-Length ISAM Records with and without Keys
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Key at Head of Record

rl key data

Key Internal to Record

ri data key data
l— [ —>] - K
L >
- v >
Without Key
rl data
[ [ o1t D
P V —
LEGEND:
F A 2-byte record length field. You insert the length of each variable record into this field in binary; the length includes

this 2-byte field and is equivalent to V in this figure.

D Data portion of your logical record

\Y Length of a variable record. Includes key plus data, plus two bytes for the record length field. You never specify this

length with a keyword parameter but place it in the leading two bytes of each variable record (in the field represented
by F in this figure).

K Record key. All keys in a keyed file must have the same length; each record in a keyed file must have one {and only
one) unique key; and the starting location of the key must be the same in each record. Minimum key length is 3 bytes;
the maximum is 253. You specify the length of the key with the KEYLEN keyword parameter.

L Key location. The starting location of the key must be the same in each record. You may specify the number of bytes

that precede the key with the KEYLOC keyword parameter. If you omit the keyword, ISAM assumes the key begins in
the third byte of a variable record.

Figure 10—3. Variable-Length ISAM Records with and without Keys
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10.2.2. ISAM Data Block Format

When 0S/3 ISAM writes your records to the disk, it blocks them into data blocks, the size
of which you specify. (This data block length is the same as the length of your 1/0 area, or
data buffer, and may contain unused space, for reasons discussed later.) All data blocks
begin with a 2-byte field calied the block header, which states the number of bytes in the
block that are currently occupied. Because every logical record is accompanied by the 5-
byte data pointer just mentioned, the maximum size of any logical record is thereby limited
to data block size minus seven bytes. And, because the effective data length of a variable
record is further reduced by its own 2-byte record length field, the number of bytes of data
that your longest variable record may contain is no more than data block size less nine
bytes.

Although you should use as large a block as you can afford to have in main storage, data
buffer size is not entirely up to you. It may never be less than 256 bytes, for example,
because this is the length of the index blocks, and ISAM handles these through the 1/0
buffer (whose length you specify when you specify data block size to data management).
Furthermore, you should set data block size at some multiple of 256 bytes if you are using
the fixed-sector 8415, 8416, or 8418 disks at your installation. If you do not specify a
multiple of 256 bytes, ISAM increases your specification to the next higher muitiple. If
your data block size is less than 256 bytes, then you must specify a BLKSIZE length of 256
bytes or more. Finally, whether you are using this or the variable-sector 8411, 8414,
8424, 8425, 8430, or 8433 disks, the block size you specify must not exceed the track
size for these devices:

SPERRY UNIVAC Track Size,
Disk Subsystem in Bytes

8411 3625
8414 7294
8415 10,240
8416 10,240
8418 10,240
8424 7294

8425 7294

8430 13,030
8433 13,030

Figure 10—4 illustrates the layout of two ISAM data blocks on disk, one containing two
fixed-length records, and one containing two variable-length records. The legend relates
the segments shown to various keyword parameters you will use in the DTFIS dec/arative
macroinstruction to define your file to OS/3 ISAM. (The DTFIS macro and its keyword are
described in detail in Section 11.)

‘Note that Figure 10—4 shows some unused space at the end of each data block. You
should avoid this (if you can) when you specify data block size for a file containing fixed
records, by ensuring that the sum of your logical record size, plus five bytes for the record
pointer following each record, divides evenly into the block size — not forgetting that block
size must always include the 2-byte block header field.

On the other hand, it is generally not possible for you to avoid some unused space in the
data block when your ISAM file contains variable records.
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Fixed Records

data ke data \\\\\\
1 2 2 g\\\\\\
- B K = D -— K~ D - P JIA Uy —
| R —> - R
B : -
Variable Records

B F|<-K->l<—D—><—P—->F<-K-><—D—>

| v — - v

I~ : —
LEGEND:

B Block header, written by data management in the buffer. This is always two bytes long and contains (in binary)
the number of bytes in the data block which hold usable information. In the example shown, this figure would
equal (I) minus (U); it includes the total space occupied by the records themselves and the 5-byte data pointers,
one of which follows each of the records. Because data management appends the block header in the buffer,
and it is placed in the buffer with the block when it is retrieved, you must allow for this 2-byte header in
calculating the data block size, which you specify with the BLKSIZE keyword parameter. However, it is not
moved to your record work area (the address of which you specify with the WORK 1 keyword parameter)where
data management presents your records, one by one.

K Record key. This may be internal to the record instead of being located (as shown) at the head of the
record. All keys in a file must have the same length; each record in a keyed file must have one and
only one unique key; and the starting location of the key must be the same in each record of the file.
You specify the starting location of the key with the KEYLOC keyword parameter, and its length with
the KEYLEN parameter; minimum key length is 3 bytes and maximum is 253. (When you present a key
that you want ISAM to match by search you load it in an area of your program specified by the
KEYARG keyword parameter.)

D Data portion of your logical record
F A 2-byte record length field of a variable record

P Record pointer, a 5-byte divider which follows every record that data management writes into the data
block. The record pointers are written by data management, but you must allow space for them in
calculating your /0 area length, which you specify with the BLKSIZE keyword parameter. Data block
size and 1/0 buffer size may differ; the buffer must be at least the size of the data blocks, but may be
greater. The record pointer contains, in binary, the block number and byte position in that block of the
next sequential logical record in the file, in the form rrrbb, where: rrr is the block number, relative to
the data partition; and bb is the displacement, measured in bytes, of the record into that block (a record
preceded by 125 bytes will have a displacement value of 125). You will use this 5-byte “‘address’” when
you retrieve records directly, rather than by key. (This address is always returned to you by data
management after each record is loaded or added to your file; it is your respensibility to access it and
store it for later use, if you plan to use it. Data management places this 5-byte value in the field of
your DTF called filenameH.)

Figure 10—4. Layout of ISAM Data Blocks (Prime or Overflow) on Disk Each Containing Two Logical Records (Part 1 of 2)
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LEGEND (cont):

U Any unused space at the end of a data block. Usually unavoidable in data blocks containing variable-length
- records, this dead space may also occur in files of fixed records, if the sum of the logical record size (R) plus five
bytes for the record pointer (P) does not divide evenly into (I}, the data block size you specify.

R Length of logical fixed-length record (key plus data). You specify this, measured in bytes, with the RECSIZE
keyword parameter. This must never exceed the value of the data block size, /ess seven bytes.

\Y Length of logical variable-length record (2-byte record length field, plus key, plus data). You never specify this
length with a keyword parameter; you place it in the 2-byte record-length field at the head of each logical
record. Like the length of a fixed record, it may never exceed the value of data block size, less sevenbytes.

| Length of 170 area, which you specify with the BLKSIZE keyword parameter. Itincludes the 2-byte block header
length, plus the record length of each logica! record in the block, plus the 5-byte record pointer that must follow
each record. It also includes such unused space as you have been unable to avoid.

Figure 10—4. Layout of ISAM Data Blocks (Prime or Overflow} on Disk Each Containing Two Logical Records (Part 2 of 2)

Figure 10—5 is a schematic diagram of OS/3 ISAM’s method of chaining records in
logical sequence. The upper tier of records represents those placed into the prime data
area by an initial load of the file in ascending order of record keys (keys being represented
by the numbers). After the initial load, the record pointer that follows each record
contained the hexadecimal pattern FO AA AA AA AA, indicating that the next record in
physical sequence was also the next in logical sequence in the file. (The record pointer
after the record whose key is 750 still points in this way to the start of the one whose key
is 809, for example.) After the lower tier of four records was added (to the overflow area),
data management rewrote some record pointers as necessary to chain the new records
into their logical sequence. The record pointer following record 827 originally contained
the pattern pointing to record 902, which is the next record in sequence in the original file
and happens to be the first record in the next data block. After the addition of record 901,
data management rewrote this to point to the new record; the new record pointer
following 901 is now the one pointing to 902.

4 I3 []

bh 648 s 701 rp 750 [£+] 809 p 827 ol bh 902 p

662 rp

Figure 10—5. Schematic Diagram of ISAM Records Chained into Logical Sequence after Adding
Records to the File (Part 1 of 2)
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LEGEND:

bh Block header, a 2-byte field at the head of each physical data block. Written by data management to indicate the
number of bytes in the block that are devoted to usable data.

p Record pointer, a 5-byte field inserted by data management following each logical record written to a
data block. Originally, after initial load, contains hexadecimal pattern FO AA AA AA AA, pointing to next
sequential record in the file. Rewritten by data management as necessary to point tc records “inserted”
by addition after initial load.

I:] Logical records submitted by you in ascending order of keys. The top tier represents prime data records
submitted by an initial load; the lower tier represents four records submitted by a subsequent operation, placed
in overflow, and chained into logical sequence by 0S/3 ISAM.

Supplied by 0S/3 ISAM

§ Unused space in physical data bloc

figure 10—5. Schematic Diagram of ISAM Records Chained into Logical Sequence after Adding
Records to the File (Part 2 of 2)

10.2.2.1. Calculating Space Requirements for the File

To calculate the number of cylinders required for data in an ASAM or ISAM file, you may
proceed as follows:

1. Calculate r, the number of logical records per data block (r is an integer):

_ {block size) — 2 bytes
(average record size) + 5 bytes

2. From this, calculate b, the number of prime data blocks required for the initial ISAM
load:

number of records to be loaded
r

b =

3. Then calculate d, the total number of data blocks (prime plus overflow):

d = 100 b
100 — (percent overfiow)

4. Calculate the cylinder capacity of the disk subsystem you are using:
cylinder capacity = (number of surfaces per disk unit) {track capacity)

The number of surfaces and the track capacity for the various disk subsystems are
shown in Table A-4.

5. Calculate the number of data blocks of the desired size each cylinder can hold:
number of data

blocks each cylinder =
can hold

cylinder capacity
block size
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> 6. Finally, convert d into Cd, the number of cylinders required for data:

d
Cds= (number of data blocks each cylinder can hold)

10.2.3. ISAM Index Blocks

The index area of your ISAM file is, as we stated previously, entirely devoted to 256-byte
index blocks, which are written for you on the index tracks by OS/3 data management.
The format of these blocks is shown in Figure 10—6; they contain keys and 3-byte
pointers to the prime data blocks and are hardware-searchable.

ISAM Index Block on a Fixed-Sector 8416 Disc

256 bytes

ISAM Index Block on a Variable-Sector Disc

HK {gap) PH K, P, Ky P, K, P, § .
1 J L |
|

1 |
|

sum = 256 bytes

LEGEND:

HK High key of the block.

PH Pointer following the high key of the block — points to next level below

A 3-byte pointer to next level below

§\\\\\\‘ h]

Unused space in index block

K;,Ks....Kn are ascending keys, << HK

Figure 10—6. Format of Full OS/3 ISAM Index Blocks
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Note that all the entries are fixed-length and that the index block has no block header
field. If the final block of an index level happens to be a full block, it will have the form
shown in Figure 10—6, and the high key of the block will contain all 1 bits. If the final
block is not full, its form will differ in that the top entry with a key of all 1 bits will be
repeated between the last record pointer and the unused space. As a result, a scan of a
final index block in main storage will search only valid information; there is no possibility
of its running on into the spurious information contained in the unused space.

Each scan of index blocks in main storage begins at the K, position. In the ordinary full
block, the result may be a hit on or before Ky: if it is a miss, the search uses the PH
pointer to locate the next index block to scan.
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Note that, like the ISAM data blocks, the index blocks may also contain unused space if
the sum of the key length (measured in bytes and uniform for every key in the file), plus
three bytes for the track or block pointer that follows each key, does not divide evenly into
256. If your keys are 40 bytes long, for example, you can fit only five of them (and their
accompanying 3-byte pointers) into 256 bytes and will have 41 unusable bytes left over. If
you are designing a file, therefore, and have some latitude in choice of key length, it is
wiser not to establish it arbitrarily, but to choose a key length that will give you the least
wasted space in the index blocks. Figure 10—7 recapitulates much of what has been
discussed so far: it shows the layout of an index partition and a data partition of an
indexed ISAM file as they appear on disk:

|
f 256 bytes mal
INDEX BLOCK ON
Ka |Pul X4 Ks FIXED SECTOR DISC
= _
\\
\\\\
UP TO FOUR
INDEX L TRACKS OF
PARTITION TOP INDEX
] INDEX BLOCK
ON VARIABLE
SECTOR DISC
. FORMAT OF
PRIME AND
OVERFLOW
BLOCKS
DATA | 4 4 { }
PARTITION I

Prime Data Blocks

N 118 [ J

L Overflow Blocks

Figure 10—7. 0S/3 ISAM File Structure (Part 1 of 2}
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LEGEND:
K Record key
P Pointer
bh  Block header
r Logical record
Unused space at block end
COCR Cylinder overflow control record; written by data management

System-supplied pointers, headers, and count fields on disk

Figure 10—7. 0S/3 ISAM File Structure (Part 2 of 2)

10.2.4. Calculating Space for the ISAM Index Area

You may calculate your disk space requirements for the block index of your ISAM file by
the process shown below. Because the space needed to hold your index is inversely
proportional to the size of your data blocks, you should favor larger over smaller data
blocks when you design your file, to avoid excessive index space.

To calculate the number of cylinders (C,) that your block index will need, you start with
your block size, the average size of your records (if they are variable), the total number of
records in your file, and the size of keys in the file. These are the five steps we suggest
you take; they can, of course, be compressed into one calculation:

1. Calculate r, the number of logical records per data block (r is an integer, naturally):

blocksize — 2
average record size + 5

2. Calculate b, the number of prime data blocks you require:

total number of records to be loaded
r

b =

3. Calculate e, the number of entries data management will make per index block (e is
also an integer):

6 = 256
keysize + 3

4. The next calculation gives i, the number of index blocks you will have:

b
= —
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5. Dividing this by the number of index blocks each cylinder may hold (a constant
depending on the disk subsystem) gives C, the number of cylinders your block index
will require:

— i
Ci = number of index blocks per cylinder

These are the numbers of 256-byte ISAM index blocks that each cylinder may hold on
the disk subsystems used by 0S/3:

SPERRY UNIVAC Number of 256-byte

Disk Subsystem Index Blocks per Cylinder
8411 100
8414 340
8415 fixed 120
8415 removable 80
8416 280
8418 280
8424 340
8425 340
8430 551
8433 551

The foregoing calculations hold good for the second level of your ISAM index: the block
index. For a useful approximation of the disk occupied by the entire index (when there is
no intermediate index), you need add only the number of tracks that ISAM sets aside for
the first level, which is the top index: two tracks for an ISAM file residing on an 8415,
8416, or 8418 fixed sector disk, and four tracks for the variable sector 8411, 8414, 8424,
8425, 8430, and 8433 disks supported by 0S/3.

" The calculation of the amount of disk space actually occupied by your topk index (without

the repetition pattern mentioned in 10.2.3) is more complex. Of course, you can readily -
figure the maximums:

Track Capacity

Disk Subsystem Maximum Number in 256-byte Maximum Number
on Which ISAM of Tracks for Top Index of Bytes for
File Resides Top Index Blocks Top Index
8411 4 10 10,240
8414 4 17 17,408
8415 2 40 20,480
8416 2 40 20,480
8418 2 40 20,480
8424 4 17 17,408
8425 4 17 17,408
8430 4 29 29,696
8433 4 29 29,696
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However, these maximums are rarely reached in practice; few files require more than 3K ’
bytes for the top index.

The most convenient procedure for learning the size of the top index is to access
filenameS after issuing the ENDFL imperative macro that terminates the initial file load or
each subsequent extension of it (11.5.2.3). ISAM places the number of bytes required to
hold the top index of a file in main storage in this 2-byte field, which is half-word aligned
and addressed by concatenating the character “S” to your 7-byte file name. This is the
figure you need to know for subsequent random operations on your file, because you can
improve the speed of your keyed search operations (for add and retrieval) by providing
main storage space for some or all of the top index.

10.2.5. Loading the Top Index into Main Storage

To speed random retrieval or record insertion operations in an ISAM file, you may specify
that data management is to place as much as possible of your top index in the index buffer
(INDAREA, 11.4.5) for subsequent search there. Doing so minimizes the hardware search
of this part of your index on disk; if you can allow enough space in main storage for the
entire top index, a search of it on disk is eliminated altogether. Only top index entries may
be brought into main storage.

As explained in 11.4.5, when you specify random retrieval operations, or record insertion
operations, or both, you may direct ISAM to bring your top index into main storage by
proper specification of the INDAREA and INDSIZE keywords. .

When your ISAM file is first opened for random retrieval or record insertion, if you have
specified that your top index is to be brought into main storage, the OPEN transient
computes the number of top index blocks that can be held in a table of the size you have
specified with the INDSIZE keyword, reads this number of top index blocks (commencing
with the trailing block and working toward the start of the index), and transfers these
blocks to the INDAREA buffer. Although the top index blocks are not reformatted, ISAM
eliminates any unused space in each 256-byte index block. The appearance of your top
index in main storage is then as depicted in Figure 10—8. Notice that the part of your top
index that is in main storage always includes at least the /ast block, which contains the
high key (hexadecimal FF). Including this key guarantees that an equal/high comparison
will result when the index is searched in main storage.

The search of the index in main storage is initiated by a READ, KEY; ADD; or WRITE,
NEWKEY macro issued to the file. First, the search compares the key argument (KEYARG,
11.4.9) to the low key of the top index segment in the INDAREA table. If the argument is
equal to or greater than the low key of the INDAREA table, then a comparison is made
against the high key of each block of the top index in the table until an equal/high
comparison results. Then each entry in the block thus located is searched on an
equal/high basis, to isolate the index entry that corresponds to the key argument. The
search next turns to the block index on the disk (via the intermediate index, if one is
present on disk) and from there to direct access of the prime data block sought.
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P P P P P
K K K K K K
3 2
3 | 1 2§ 6 i 4 ) 5

Top Index Block 1 Top Index Block 2
P P ]
K K K K K K
9 1 1
9 7 7 8 8 12 1., 0 10 1
N
Top Index Block 3 Top Index Block 4
P P P P P
Kis Kia Kia FF Kig
Top Index Block 5 Top Index Block 6

Corresponding INDAREA Index Table in Main Storage,
Assuming INDSIZE Specification Accommodates Three Blocks:

je—————— BlOCk 1 | Block 2 =
|
P P P
Kiz | 12| S0 {10 X1 1] K5 [15] Kiz |13
P P P P
Kiat1a| FF Jee| ®6 1] <17 |17
| |
~— (Block 2) =} Block 3 -
LEGEND:
K Record key
P 3-byte pointer to next index level below

Unused space in top index block on disc

Figure 10—8. Blocks of an ISAM Top Index on Disk and Corresponding INDAREA Table in Main Storage
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Referring again to Figure 10—8, consider that the KEYARG field contains the key 13.5. .
The search follows the following logic:

1. Compare KEYARG (KA) to K;,, low key of the INDAREA index table: KA > K,.
Therefore continue search in table.

2. Compare KA: K;,, high key of block 1: result low.
3. Compare KA: K5, high key of block 2: result high.

4. Therefore search block 2, each entry: result is hit on K,,. Search of INDAREA table in
main storage is complete; P,, points to next lower level of index, on disk.

On the other hand, if the key argument is lower than the low key of the INDAREA table,
the search moves the disk, where a hardware search of the top index begins in the usual
manner, as described in 10.2. The part of your top index that you have placed in main
storage is not searched again on disk.

10.3. ALTERNATE SEQUENTIAL ACCESS METHOD (ASAM)

0S/3 ISAM provides the usual ISAM capabilities of retrieving sequentially or by key; and
provides the additional capability of retrieving by address. The coding necessarily includes
the simpler coding required for SAM processing and relative record DAM processing.
Therefore, it was not difficult to provide handling for unkeyed sequential files wherein the
index structure is omitted and keyed functions are avoided. This alternate sequential
access method is called ASAM.

Some of the reasons for using ASAM files are:

1. A program is required to retrieve from a keyed file and from a sequential file. If these
are specified respectively as ISAM and ASAM files, the same data management
coding handles both.

2. Direct addressing into an essentially sequential file is desired, and ASAM handling is
found to fulfill the need.

3. It is desired to insert new data between records of a previously formed file, and to
retain direct access capabilities. The inserted data may be additional records of the
same nature as the original records, or they may be addenda to the record from
which they are chained.

The important things to remember about ASAM files are these:

= No index or index space is provided; hence records may not be retrieved by key
search.

= Records may be retrieved randomly (as in ISAM) by providing the record address that
was returned to you at the time the record was placed in the file. You must make
your own arrangements for retention of addresses; alternatively, you may calculate
addresses, if your records are of fixed size. In this case, remember that there is one
dummy record at file start.
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®  Any block may be retrieved by providing the 3-byte number, followed by the 2-byte
field containing binary 2 (the address of the first record of the block).

m  Sequential retrieval is the same as in ISAM except that the SETL, KEY and SETLG,
KEY imperatives cannot be used to start the sequence.

m  |f records are not to be added, you may specify zero overflow space. Nevertheless, the
5-byte pointers will be appended to records.

® It may be desirable to have prime records of one size and addenda of other sizes.
Remember that all records must have variable record formats, if there is to be any
variance in size.

®  |n order to add records, you must provide ASAM with the address of the record that is
to be followed by the new record.

m  ASAM files will usually be defined as unkeyed. If keys are specified, ASAM will reject
duplicate and out-of-sequence keys during LOAD. When such checking is necessary,
you may save some coding by having ASAM do it.

B As in ISAM, you must use the SETL and ESETL imperatives to start and end a
sequential progression. While you are in sequential mode you may not perform
random functions.

Figure 10—9 shows the logical aspect of an ASAM file in which not more than one
addendum record in overflow has been chained from the prime record to which it relates.

Because you may logically insert new records at any point in the ASAM file, it is possible
to subordinate or connect several addendum records in overflow to each prima data
record. A file you may structure this way may be of more interest or use to you than one
based on the one-to-one relationship suggested so far. If you add your new records to
overflow and provide ASAM with the address of the same prime data record for each of a
group of, say, three records that you want related to it, these are chained in the sequence
shown in Figure 10—10. The same chaining can be obtained by successive adds on three
separate occasions — a point to remember, therefore, is that when you retrieve these
sequentially, the order of retrieval is inverted. The last record of a string added to overflow,
chained from a given record, is the first retrieved.

This “last in, first out” (LIFO) retrieval sequence results automatically when you chain a
series of overflow records from one prime record and is satisfactory for some applications.
However, when you want some other order in sequential retrieval, you may set up the file
for this when you provide ASAM, for each new record, with the address of the record
(which may be overflow or prime) from which it is to be chained.

Note that there is no pushdown or relocating of records added to the overflow area; the
physical location of a new record blocked into overflow is not determined by the position of
the prime record from which it is chained nor by the relative location of other records
chained from the same prime record.
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fourth prime
{one addendum)

third prime
{one addendum)

first prime

i second prime
{one addendum)

{no addenda)

Prime Data Area

addendum to
fourth prime

addendum to o addendum to

first prime third prime

Overflow Area _ Tostart of next

prime record

LEGEND:

bh Block header, a 2-byte field written by data management at the head of each physical data block to indicate
the number of bytes of usable data in the block.

m Record pointer, a 5-byte field inserted by data- management following each logical record in the data block.
Those inserted following the prime records initially loaded into the ASAM file were originally dummied and
contained the hexadecimal pattern FO AA AA AA AA. This pattern indicated that no related record had been
added in overflow, chained from this prime record, and that the next record in logical sequence was therefore
the next in physical sequence. When the overflow records were added, data management rewrote the record
pointers following those prime records from which an overflow record was chained. The pointer foliowing the
first prime record, for example, points to the start of its addendum record in overflow; the pointer after the
second prime data record (for which no overflow record was added) still contains the dummy pattern pointing
to the next sequential record, in the prime data area.

Logical data records, prime and overflow, provided by the user.

Supplied by 0S/3 ASAM.

N\
& Unused space in physical data block.

Figure 10—9. Logical Aspect of an ASAM File Containing Not More than One Record Chained in Overflow from Any One
Prime Data Record
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RESULT OF FIRST ADD:
Prime Data Area

first -
primedata | rpf  "ext
record prime

y Overflow Area

first addendum ;
chained from rp
first prime

unrelated to
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Prime Data Area

first : V

. . next
prime data R rime
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first t
prime data ngx
record prime
Overflow Area
first addendum unrelated to { second addendum . third addendum
chained from . R p chained from n chained from
first prime first prime '

first prime ] first prime

Figure 10—10. Logical Effect of Successively Adding Three Records in Overflow, Chained from Same Prime Data Record of
an ASAM File
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10.3.1. ASAM Data Formats

The formats of the ASAM data records and data blocks are the same as in 0S/3 ISAM,
and separate figures of those for ASAM are not necessary. Figures 10—2, 10—3, and
10—4 illustrate both keyed and nonkeyed records. Bear in mind, when you review these
figures for ASAM, that you will be most likely to omit record keys when you want to omit
the construction and use of an index structure. If you key in your ASAM file, your records
will look like the keyed examples illustrated.

10.4. MULTIVOLUME ISAM FILES

You may split an ISAM file across several disk volumes. It is important to remember that
all volumes of a multivolume ISAM file must be mounted online for all file processing.

During your load operations, data management monitors continually to ensure that it does
not exceed the prime data area you have allocated. If your load fills the prime area of a
volume, data management continues the load onto the succeeding volume, if there is one.
If there is no other volume, it seeks additional space on the current volume and notifies
you if there is no additional space available. When you terminate the load, data
management saves the progress point for later use if you should extend the file.
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11. Functions and Operation of ISAM

11.1. GENERAL

In the previous section, the discussion of the 0S/3 indexed sequential access method
(ISAM) aimed primarily at describing file organization, data record and data block formats,
and the format of the index blocks in the index structure that is characteristic of the
traditional ISAM file. The salient feature of processing an ISAM file that you have
constructed with a directory or index structure is the search-by-key function, which is
used to retrieve your records by key.

We also pointed out the option for creating a nondirectory ASAM file, in which your
records need not be keyed, and for which data management builds no index structure.
Accessing records directly without use of an index is accomplished by providing record
pointers, rather than keys. Sequential processing of either type of ISAM file is essentially
the same. In our discussion of the structure and content of 0S/3 ISAM files, we gave you
a certain insight into the means OS/3 provides for processing them.

This section builds on that foundation, presenting first an overview of 0S/3 ISAM
functions. It then presents a declarative macroinstruction, DTFIS, of a specific type, with
which you define your file to 0S/3 data management and outline to OS/3 ISAM some of
your intentions for processing it. The DTFIS macro establishes a file control table that data
management uses, during its processing of your file, to keep you and itself informed of the
characteristics of the file and the results of processing. (Both the macro and the file table
it creates are frequently termed the “DTF,” from the initials of the phrase define the file
we use to distinguish this type of declarative macro from others.)

You describe significant characteristics of your ISAM file, and provide 0OS/3 data
management with certain particulars it needs for processing it, by means of some 27
keyword parameters that you specify as operands of the DTFIS declarative macro. Two of
these keywords, which provide the size and symbolic name of the input/output area (or
/0 buffer) that every OS/3 data management file needs for its exclusive use, are always
required. Most of the other keywords are mandatory under certain conditions or for certain
processing functions. Others you will specify entirely at your option. The greater part of
the DTFIS macro discussion concerns its keyword parameters.
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Following the detailed descriptions of the keywords, this section then presents the set of
12 imperative macroinstructions that make up the 0S/3 data management repertoire for
processing your ISAM files. Each macro is detailed individually, and the discussion of each
one points out any way in which your use of it will change when you use it with the
indexed form or the nondirectory form of OS/3 ISAM.

Next, we explain the methods you have of linking your program to the 0S/3 ISAM
processing modules. An explanation of 0S/3 ISAM’s system for handling error and
exception conditions follows this, and recapitulates certain points made during
descriptions of the imperative macros. A number of programming examples conclude the
section.

11.2. FUNCTIONAL DESCRIPTION, 0S/3 ISAM

Perhaps the best way to obtain a quick overview of the functions for which 0S/3 ISAM
has been designed is to look at the imperative macros you will issue in your basic
assembly language (BAL) program to process your ISAM files. But, before studying each of
these macros in detail (they are described fully in 11.5), it may be more useful to consider
their functional groupings; these are discussed in the next two paragraphs.

11.2.1. Processing an Indexed ISAM File

As you have noted in Section 10, OS/3 ISAM is provided primarily to enable you to
organize and process disk files from which you will have frequent need to retrieve records
directly by key, but for which sequential processing is also important to you. ISAM
facilitates the search-by-key function by providing a key-based index structure; it
implements this function through a repertoire of key-related imperative macros. 0S/3
ISAM also provides you with a set of imperatives for sequential processing. Table 11—1
lists the imperatives available for processing an indexed ISAM file. The imperative macro
calls are grouped in sets according to functions and are repeated to point out that some
are used in more than one setting. Note that those you would expect to call many times in
your BAL program have been indented in the list to identify them. (The name of the ISAM
file in the illustration is “EMPLMST” - possibly a master file of employees at some
installation.)
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Table 11—1. Imperative Macro Calls for Processing an OS/3 ISAM File with an Index Structure, Listed by Functions

Functions Imperative Macro Calls
Initiating and Terminating OPEN EMPLMST
Processing of the File CLOSE EMPLMST
Loading or Extending SETFL EMPLMST
the File WRITE EMPLMST, NEWKEY

ENDFL EMPLMST

Inserting New WRITE EMPLMST, NEWKEY
Records WAITF EMPLMST

Random Processing. READ EMPLMST, KEY
Retrieval and Updating WAITF EMPLMST

if WRITE is used READ EMPLMST, ID

WAITF EMPLMST
WRITE EMPLMST, KEY
WAITF EMPLMST

BOF
Sequential Processing. SETL EMPLMST KEY
Retrieval and Updating "}GKEY
if PUT is used ID .
GET EMPLMST, (0}
PUT EMPLMST
ESETL EMPLMST
NOTES:
1. The ADD imperative macro is equivalent to the WRITE,NEWKEY
macro for inserting new records,
2, The UPDT imperative macro is equivalent to the WRITE,KEY macro

for random updating.

11.2.2. Processing an ISAM File without an Index Structure

When you specify a nondirectory ISAM file, you can no longer locate records by presenting
a key to data management. Three of the standard imperative macros are no longer
available to you:

READ, KEY
SETL, KEY
SETL, GKEY

Otherwise, the function repertoire is the same. Despite the fact that keys are not used,
some macro calls retain the KEY operand.

The WRITE, KEY macro, for example remains available to you for inserting a trailer record
in overflow, but you provide this macro with the relative address of the header record from
which the trailer depends, not its key.

Sequential processing is the same as for indexed files, except that no index is available for
selecting the starting point for a sequential retrieval sequence. Here again, you will
provide a relative record address to the SETL macro.
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Table 11—2 lists the calls for the imperatives available for processing a nondirectory ISAM
file. The calls are grouped in sets according to functions and, as in Table 11—1, are
repeated to indicate that some operate in more than one setting. Those calls that you
should expect to use many times in your BAL program are indented to identify them.
(Again, the 7-character file name of the nondirectory ISAM file being processed in the
illustration is “"EMPLMST.”)

Table 11—2. Imperative Macro Calls for Processing a Nondirectory 0OS/3 ISAM File without an Index Structure, Listed by

Functions
Functions Imperative Macro Calls

Initiating and Terminating OPEN EMPLMST
Processing of the File CLOSE EMPLMST
Loading or Extending SETFL EMPLMST
the File WRITE EMPLMST, NEWKEY

ENDFL EMPLMST
Adding Trailer WRITE EMPLMST ,NEWKEY
Records WAITF EMPLMST
Random Processing. READ EMPLMST, ID
Retrieval and Updating WAITF EMPLMST
if WRITE is used WRITE EMPLMST, KEY

WAITF EMPLMST
BOF
Sequential Processing. SETL  EMPLMST, {ID }
Retrieval and Updating
if Put is used GET EMPLMST, (0)
PUT EMPLMST
ESETL EMPLMST
NOTES:

1. The ADD imperative macro is equivalent to the WRITE NEWKEY
macro for inserting new records.

2. The UPDT imperative macro is equivalent to the WRITE,KEY macro
for random updating.

11.2.3. Deleting Records from an ISAM File

A function for which 0S/3 ISAM does not provide you a specific imperative
macroinstruction is record deletion. However, to help you in this aspect of managing a file,
0S/3 ISAM establishes a 2-byte field in the DTFIS file table (half-word-aligned) in which
your program may keep a count of the number of records you have tagged for deletion.
You may address this field, which is available for the life of the file, by concatenating the
character “T" to your 7-character file name; this field will be termed filenameT in this
manual.

You, of course, must establish your own convention for tagging records in your file that
are to be deleted; there is no field in the OS/3 ISAM data formats dedicated to this use
(nor, if you recall, does 0S/3 ISAM provide for user file labels in which you might record
deletion statistics instead of using filenameT).
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Because tagging a record for deletion will most likely be part of a rewrite operation (for
which you issue the WRITE, KEY macro), it would be logical also to increment the count in
filenameT either before or after the rewrite operation. Because your count of records you
have tagged for deletion is always available to you in the DTF, you can access it as an aid
in deciding when to reorganize your ISAM file.

There is no way to avoid retrieving records you have tagged for deletion; they will always
be read by a READ or GET imperative macro. For this reason, to tag records that you have
decided should be removed from the file is an important part of your processing them. You
should, of course, also provide in your program for checking against the presence of this
flag whenever you retrieve a record.
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DTFIS

11.3. DEFINING AN 0S/3 ISAM FILE (DTFIS)

In order to process a file by OS/3 ISAM, you must define it to data management by
issuing the DTFIS declarative macro in your BAL program. (The macro call is derived from
the phase define the file for indexed sequential.)

The symbolic name of your file (filename) may contain no more than seven characters and
must begin with an alphabetic character. This file name is also used by the 0S/3 ISAM
imperative macros to identify the file to be processed. It must be the same as the file
name you have included in the LFD statement in the device assignment set of 0S/3 job
control statements by which you allocate the file. (See the job control user guide, UP-8065
(current version) for the details of OS/3 job control statements.)

The DTFIS declarative macro generates a file table that data management uses to keep
itself and you informed of the characteristics of the file and of the results of your
processing it with the ISAM imperative macros. The DTF generator assures that the file
table is automatically aligned on a full-word boundary. The size of this file table varies
according to the processing to be performed (which you may specify via the IOROUT
keyword parameter, 11.4.8):

DTF File Table Size,

in Bytes IORQUT Specification
332 LOAD

372 RETRVE

396 ADD

396 ADDRTR

As you execute each imperative macro, data management places an informative reply,
indicating normal completion or exceptions (including unrecoverable error conditions) in a
special field of the DTF file table. If you have not provided an error exit, you must
remember to access this field when control returns inline to you after execution of each
imperative.

You address this field (called filenameC) by concatenating the character “’C"’ to the name
of your file. Some of the imperative macros also pass information to you in other special
fields of the DTF file table, which you may address similarly by concatenating a specific
character to your file name (details are given for each macro separately in 11.5, and these
are recapitulated in 11.7). Because the maximum length for symbolic names throughout
0S/3 is eight characters, data management therefore limits you to a maximum of seven
for file names.

In addition to the file table just mentioned, the DTFIS declarative macro also generates
certain references so that you may link a BAL program with a DTFIS file table you have
generated in a separate assembly:

= An ENTRY definition for filename. You must specify a corresponding EXTRN definition
for filename within your program.
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’ m  An EXTRN definition for each symbolic name you have supplied with certain of the
DTFIS keyword parameters described in what follows. You must specify a
corresponding ENTRY definition for each of these symbolic names.

Following is a listing of the required and optional keyword parameters you will specify as
operands of the DTFIS declarative macroinstruction. These are listed here in alphabetic
order, but you may specify them in any convenient order, just so you separate them with
commas. The paragraphs following this format statement discuss the use of each keyword
parameter, and a table summarizing the keywords follows the descriptions.

Refer to the preface of this manual for OS/3 data management format statement
conventions and to 1.6.3 for rules concerning continuation of statements. A comma is
shown preceding each keyword parameter except the first, to remind you that all keywords
coded in a string must be separated by commas. However, a comma must neither be
coded in column 16 of a continuation line, nor follow the last keyword in the string. Refer
to the coding examples which follow.

Format:
LABEL AOPERATION A OPERAND
filename DTFIS ACCESS= ( EXC
EXCR
SAD
| . SRDO
BLKSIZE=n

[,ERROR=symbol]

| [, INDAREA=symbol]
i [,INDEXED=NO]
[,INDSIZE=n]
JOAREA1=symbol
[LIOAREA2=symbol]
[,IOREG=(r)]

JOROUT=( LOAD
ADD
RETRVE
ADDRTR

[,LKEYARG=symboi]
[,KEYLEN=n]
[,LKEYLOC=n]

. [,LOCK=NO]

[,PCYLOFL=nn]
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LABEL AOPERATION A OPERAND
filename DTFIS ,RECFORM= {F!XBLK }
(cont) VARBLK

[LRECSIZE=n]
[,SAVAREA=symbol]

RANSEQ
['UPDATE=NO]

[ WORKS=NO]

11.4. DTFIS KEYWORD PARAMETERS

The following is a discussion of the use of each of the keywords that you may specify as
operands of the DTFIS declarative macroinstruction; the discussions are arranged
alphabetically for ease of reference. Table 11-3, following these descriptions, summarizes
all of the keywords.

11.4.1. Specifying File Accessing Options (ACCESS)

In a multitasking environment, the file lock feature can prevent the loss or destruction of
data. This feature allows you to control the sharability (specify the read/write
requirements) of a file while you are using it. This feature only applies to those files you
specified as lockable. The procedure for specifying which files are lockable is described in
16.1.4.

You can specify the sharability of a lockable file by using either the ACCESS or LOCK
keyword parameter (11.4.1). It is recommended that you use the ACCESS parameter
because it provides greater flexibility (more read/write options available) than the LOCK
parameter. If both the ACCESS and LOCK parameter are specified in the same DTF
macroinstruction, the ACCESS specification will override the LOCK specification.

Keyword Parameter ACCESS:
ACCESS=EXC
Specifies exclusive read/update/add use of the file. No other jobs can access the
file while it is being used.

NOTE:

This specification is equivalent to the default value for the LOCK parameter; that is,
LOCK=NO is omitted.
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ACCESS=EXCR

Specifies read/update/add use of the file and also allows other jobs to read from
the file while it is being used.

ACCESS=SRD
Specifies that only the read function is allowed for the file and allows other jobs
read/update/add use of the file.

ACCESS=SRDO
Specifies that only the read function is allowed for the file and also allows other
jobs to read from the file. Writing to the file is not allowed from the job
associated with this DTF or from other jobs.

11.4.2. Specifying Size of Data Blocks {BLKSIZE)

To specify the size of the physical data blocks in your ISAM file, you must supply this
required keyword parameter in your DTFIS declarative macro. (See 10.2.2 for a discussion
of ISAM data block formats; these are shown in Figure 10—4.)

Keyword Parameter BLKSIZE:

BLKSIZE=n
Specifies the size of the blocks in the file, where n is the size, in bytes. This
keyword is always required. Size may not be less than 256 bytes nor exceed the
track size for the disk subsystem on which the file resides:

SPERRY UNIVAC Track Size,
Disk Subsystem in Bytes

8411 3625
8414 7294
8415 10,240
8416 10,240
8418 10,240
8424 7294
8425 7294
8430 13,030
8433 13,030

When vyou specify fixed-length records (by default, or by specifying
RECFORM=FIXBLK), your BLKSIZE specification n should equal record size + 5 bytes,
multiplied by the number of records per data block, adding two bytes for the block
header. The block size need not be the same as your |/0 buffer allocation, which may
be specified with a define storage (DS) statement elsewhere in your program, but it
must not exceed the length of the buffer.
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When 8415 disks are used, the ISAM blocksize is restricted. For each cylinder, ISAM
requires at least two blocks of space reserved for overflow. The following algorithm
calculates b, the total number of overflow blocks per cylinder:

b = blocks per track x tracks per cylinder

A minimum of one block per track may be specified and two tracks per cylinder (8415
removable) or three tracks per cylinder (8415 fixed). The number of blocks per cylinder is
then muitiplied by the percentage of overflow (maximum 80%) and rounded up to the next
integer value. If less than two, the resulting overflow block count is set to 2. The overflow
block count is then subtracted from the total number of blocks per cylinder to calculate d,
the data blocks per cylinder, a value which must be nonzero.

= b — overflow block count

When applied to the 8415 disk (fixed or removable) the algorithm for calculating number of
overflow blocks per cylinder (b) can result in a value identical to the total number of blocks
per cylinder, thus leaving no space for data. If this condition occurs, the OPEN imperative
macro generates the message: DM61 INVALID DTF FIELD: PARAMETER, OR PARAMETER
COMBINATION. This restriction condition can occur only with large block sizes (one or two
blocks per track) and large overflow percentages (70 to 80%).

11.4.3. Specifying Your Error Exit (ERROR)

When a fatal hardware or detectable logic error occurs on an ISAM file, or an exception is
detected to exact performance of the function you have requested, data management
returns control to your error-handling routine, if you have coded one and provided its
address with the ERROR keyword parameter. If you have no error routine, control returns
to you inline, at the instruction in your program next after the imperative macroinstruction
that initiated the transfer of control.

It is your responsibility to interrogate the error/status codes and take appropriate action. If
you choose to continue processing, it is useful to know that data management provides
you an inline return address in register 14; this inline return is to the instruction in your
program next following the imperative macro that initiated the transfer of control to your
error routine.

When 0S/3 data management transfers control, the addressable field filenameC in the
DTFIS file table contains information on the reasons for the error. (See 11.7 and Appendix
B.)

Keyword Parameter ERROR:

ERROR=symbol
Specifies the address of your error-handling routine, to which data management
transfers control for all conditions of error or exception to exact performance of
the function you have requested. When data management transfers control,
filenameC contains information on the reasons for the error.

If omitted, control returns to you inline.
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11.4.4. Describing an Index Area in Main Storage (INDAREA, INDSIZE)

This pair of keyword parameters is required when you are /oading an indexed file but
optional at other times. (It is not used when your file is a nondirectory ASAM file and has
no index.) You specify a main storage location into which ISAM may load part of your top
index by the INDAREA keyword, and you specify the length of this area, in bytes, with the
INDSIZE keyword. Like the |/O area, your index area must always be half-word aligned.

For loading operations, the length of the index area must always be at least 256 bytes
because ISAM uses this space to create the 256-byte index blocks as loading proceeds.
(See 10.2.3)

An optional 0S/3 ISAM facility, by which ISAM places all or part of the top index in main
storage to speed random retrieval or record insertion, may be invoked by specifying the
INDAREA and the INDSIZE keywords under the following conditions:

m  The KEYARG and KEYLEN keywords are also specified (11.4.9, 11.4.10).
= |OROUT=ADD, IOROUT=ADDRTR, or IOROUT=RETRVE is also specified (11.4.8).
a8 TYPEFLE=RANDOM or TYPEFLE=RANSEQ is also specified (11.4.15).

The INDSIZE, INDAREA, and KEYLEN parameters define the size and address of the index
buffer and the amount of the top index that may be brought into main storage
automatically when the file is opened. ISAM determines the size of the top index table
entries from the length of keys specified by the KEYLEN keyword and ensures that the
length of the INDAREA table (specified by the INDSIZE keyword) will accommodate at least
one block of top index entries. If your INDSIZE specification is less than this minimum,
your attempt to invoke this facility is negated, and appropriate diagnostic messages are
printed in the DTFIS macro expansion in your assembly listing. ISAM automatically rounds
your INDSIZE specification down to an integer multiple of one block of top index entries.

To ascertain the total number of bytes actually required to hold the entire the entire top
index in table form in the INDAREA buffer, you may access filenameS in the DTF on
completion of a file load sequence; refer to 10.2.4.

For a description of the operation of the ISAM index-in-main-storage facility, refer to
10.2.5.

Keyword Parameter INDAREA:

INDAREA=symbol
Specifies location in main storage in which ISAM builds index blocks during load
operations, or where ISAM places top index table for random retrieval or record
insertion, where symbol (address) is the location. Must be half-word aligned.
Required for load operations; optional for others. Length of area specified by
INDSIZE keyword.
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Keyword Parameter INDSIZE:

INDSIZE=n
Specifies length of index area in main storage, where n is the length, in bytes.
For load operations, the length must be at least 256 bytes; excess space is
unused. For random processing, length greater than 256 bytes is optional; ISAM
ensures that INDAREA accommodates at least one block of top index entries
(three bytes greater than KEYLEN specification).

11.4.5. Eliminating the Index Structure (INDEXED)

This keyword is used when you want to eliminate construction ef the ISAM index
structure.

Keyword Parameter INDEXED:

INDEXED=NO
Specifies that you have elected the option to create a nondirectory ISAM file and
to reference its records by relative addresses, rather than by keys. Data
management does not construct the index; key-based processing functions are
inoperative.

If omitted, the index structure is provided.

| 11.4.6. Specifying 1/0 Buffers (IOAREA1, IOAREA2)

All ISAM operations require at least one 1/0 area, half-word-aligned and at least 256
bytes in length. You specify its address with the IDAREA1 keyword. You may specify a
second area, of equal size, which must also be aligned on a half-word boundary, with the
optional IOAREA2 keyword. To do so will increase the speed of your processing; you will
notice that the benefits are more pronounced for load and sequential retrieval than for
random operations.

Keyword Parameter IOAREA1:

IOAREA1=symbol
Required to specify location of input/output area, where symbo/ (address) is the
location. Must be half-word aligned. Length must equal or exceed the number of
bytes specified with BLKSIZE keyword.

Keyword Parameter IODAREA2:

IOAREA2=symbol
Specifies location of optional additional input/output area, where symbol
(address) is the location. Must also be half-word aligned and will be same size as
the required area specified by the IDAREA1 keyword. You may improve the speed
of sequential 1/0 operations if you specify this keyword.
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11.4.7. Specifying Current Record Pointer (IOREG)

When you are referencing your records in the |/0 areas rather than in the work areas,
you need to specify a general register to be used to point to the current 1/0 area.
Registers 2 through 12 are always available; if you have specified the SAVAREA keyword
parameter, general register 13 is also available. (See 11.4.18 for details on the use of
record work areas.)

Keyword Parameter IOREG:

IOREG=(r)
Required to specify the general register to be used to point to the current 1/0
area when you are not referencing records in the work areas, where r is the
number of the general register. Registers 2 through 12 are available, and register
13 is also available if you have specified the SAVAREA keyword.

11.4.8. Specifying the Type of File Processing (IOROUT)

You may specify the type of processing to be performed on your file with the optional
|OROUT keyword; this parameter has four forms. Note that you may also specify the type
of retrieval with the TYPEFLE keyword (11.4.15).

A file-loading operation (IOROUT=LOAD) may end with the final data block only partly full.
When this occurs, data management stores the exact location of unused file space in the
disk volume table of contents (VTOC) for later recovery and use as needed.

You may add records (IOROUT=ADD) with keys higher than the final prime data record,
which is contained in the data block marked as the logical end of file. As data
management places these in overflow, they do not affect the location of unused prime
space.

If you should introduce new records by resuming load operations (IOROUT=L0OAD), these
must be submitted in ascending order of keys; all must have higher keys than the current
highest key (whether in a prime record or an overflow record already on disk).

if you add enough records to an ISAM file, some cylinder oveflow space will become filled,
and data management will be unable to place added records on the cylinder where they
belong. When this occurs, data management resorts to using space on the earliest cylinder
having available overflow and adds records at the earliest possible point of the following
sequence:

1. On the cylinder reached by prime search
2.  On the cylinder having the current COCRS*

3. On a cylinder newly set as having the COCRS (discovered by progressing through
COCR blocks to one showing space available)

*The COCRS is a special cylinder overflow control record that data management writes and maintains in the DTF and
VTOC to control remaining overflow space on the cylinder that is currently used to accept overflow records from other
cylinders.
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Keyword Parameter IORQUT:

IOROUT=ADD
Specifies that new records are to be inserted into a file. You may not specify the
ADD form of this keyword unless you have allocated an overflow area with the
PCYLOFL keyword parameter (11.4.12).

IOROUT=ADDRTR
Specifies that new records are to be inserted in the file and that records will also
be retrieved and updated randomly or sequentially. You may not specify the
ADDRTR form of this keyword unless you have allocated an overflow area with
the PCYLOFL keyword (11.4.12).

Specifies that either a new file is to be created or an existing file is to be
extended. ISAM assumes that the LOAD form has been specified if you omit the
IOROUT keyword parameter.

IOROUT=RETRVE
Specifies that your records are to be retrieved or updated randomly or
sequentially.

If omitted, IOROUT=LOAD is assumed. Type of retrieval may be specified with the
TYPEFLE keyword (11.4.15).

11.4.9. Specifying Location of Retrieval Search Argument (KEYARG)

Whether you are referencing records by key (as when you are using ISAM with the index
structure) or by relative address (as with the nondirectory form of ISAM), you need a field
in which to present data management either with the key it is to match by the search-on-
key function or with the relative disk address at which it is to access your record directly.
You specify this field with the KEYARG keyword parameter.

You should avoid presenting ISAM with either the address or the all-zero key of the
dummy record at file start as a search argument. The dummy record is not available for
you to use, and efforts to retrieve or overwrite it result in the error processing described
under the various imperative macros involved. You may, on the other hand, safely specify
an all-zero key in the KEYARG field when you issue the SETL, GKEY imperative: data
management prepares to give you the first record after the dummy, and no error
processing results.

The length of the KEYARG area will be five bytes when you use it only for relative
addressing, but it must equal the actual length of the keys in your records (specified by the
KEYLEN keyword) when you are using the indexed form of ISAM. You may omit the
KEYARG keyword parameter when you are not retrieving records.
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Keyword Parameter KEYARG:

KEYARG=symbol
Specifies the field in your program where you will place addresses or keys to
effect retrieval of your records, where symbol (address) is the location in this
field. The length of the KEYARG area is five bytes when you use it for relative
addressing and equal to key length (KEYLEN keyword parameter) otherwise. May
be omitted when you will not retrieve records.

11.4.10. Specifying Length and Location of Records Keys (KEYLEN, KEYLOC)

When your records have keys (as they must when you use the indexed form of ISAM, and
may when you are using the nondirectory form), all keys in the file must have the same
length, and every record must have a key. The key need not begin at the head of the
record; it may be internal to the record, in fact, but the starting place for the key must be
the same in every record. The minimum length for a key is 3 bytes; the maximum is 253.
Each key must be unique. No byte of any record’s key may contain the hexadecimal value
FF, nor may any of your keys duplicate the all-zero key or the dummy record that ISAM
creates and inserts at the start of the file.

You specify the length of the key in bytes with the KEYLEN keyword parameter and the
number of bytes of data that precede the key with the KEYLOC keyword. You must specify
the KEYLEN parameter for an indexed ISAM file; you need not specify it for a nondirectorty
file unless you want ISAM to check the sequence of your keys during the load operation
(remember that sequence checking is done automatically only when you are loading your
records for an indexed ISAM file, to which you present them in ascending order of keys).

You need not specify the KEYLOC keyword if the key is at the head of the record. When
you omit this keyword, ISAM assumes that you have specified KEYLOC=0 for fixed records
or KEYLOC=2 for variable records (each of which, as you recall, contains its record length
in the leading two bytes).

Keyword Parameter KEYLEN:

KEYLEN=n
Specifies the length of keys in an ISAM file, where n is the length in bytes. All
keys in an ISAM file must have the same length; the minimum length is 3 bytes,
and the maximum is 253. Required for indexed ISAM files; optional otherwise. If
specified for a nondirectory ISAM file, causes data management to check
sequence of keys during a record load.

Keyword Parameter KEYLOC:

KEYLOC=n
Specifies the number of bytes that precede the key of an ISAM record, where n
is this number. The location of the keyfield must be the same within all records
of the file.

If omitted, ISAM assumes that you have specified a value of zero for fixed records or
two for variable records.
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11.4.11. Suppressing a File Lock (LOCK)

As we mentioned earlier, there are two ways to specify the sharability of your disk files. We
have already discussed the ACCESS keyword parameter and now we will discuss the other
way: that is, the LOCK keyword parameter.

Two options are available with the LOCK parameter:

1. The file is exclusively locked when it is opened during the execution of your program.
You have exclusive use of the file. You can read, update, and add to the file. No other
user can open the file until you close it.

2. A read-only lock is applied to the file when it is opened. You can only read from the
file and all other uses can only read from the file.

Keyword Parameter LOCK:

LOCK=NO
This is equivalent to specifying ACCESS=SRDO. It should not be used in the

same DTF as the ACCESS keyword parameter. If it is, the ACCESS keyword
parameter will override it.

If you omit both LOCK=NO and the ACCESS keyword parameter, this is equivalent to
specifying ACCESS=EXC.
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11.4.12. Providing Cylinder Overflow Area (PCYLOFL)

For both the indexed and the nondirectory ISAM file, you specify the percentage of the
space of each cylinder that data management is to reserve for overflow with the PCYLOFL
keyword parameter. You will recall that it is to the overflow area that data management
writes records added after your initial load. The maximum percentage is 80.

If you specify a zero value or if you omit the PCYLOFL keyword altogether, you may not
add records to the file; any you attempt to insert will be rejected.

Keyword Parameter PCYLOFL.:

PCYLOFL=nn
Specifies the percentage of each cylinder that data management is to reserve for
overflow, where nn is the percent. The value of nn may range from 0O through
80. If you specify PCYLOFL=00, records presented later for insertion will be
rejected.

If omitted, data management assumes that you have specified PCYLOFL=00.

11.4.13. Specifying Record Size and Format (RECFORM, RECSIZE)

Records in an ISAM file are fixed or variable in length and are blocked by data
management. You may specify the format with the RECFORM keyword parameter; if your
records are fixed length, you must specify this length with the RECSIZE keyword. All fixed
records must have the same length in an ISAM file.

Keyword Parameter RECFORM:

RECFORM=FIXBLK
Specifies t your records are fixed-length, blocked. You must also specify the
RECSIZE keyword.

RECFORM=VARBLK
Specifies that your records are variable-length, blocked. You do not specify the
RECSIZE keyword.

If omitted, data management assumes that you have specified RECFORM=FIXBLK,
and you must specify the RECSIZE keyword parameter.

Keyword Parameter RECSIZE:

RECSIZE=n
Specifies the length of fixed records, where n is this length, measured in bytes.
Required for fixed-length records only; must be specified if you omit the
RECFORM keyword. Not used for variable records.
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11.4.14. Specifying a Save Area for Contents of General Registers (SAVAREA)

Before you issue an imperative macro for processing any OS/3 data management file, you
may first load general register 13 with the address of a 72-byte labelled save area —
always aligned on a full-word boundary — in which data management will expect to save
the contents of your registers. If you do not want to provide this information with every
call, you may place the location of the save area in the DTF file table by specifying the
SAVAREA keyword. Refer to 1.4 for the content of this area.

Keyword Parameter SAVAREA:

SAVAREA=symbol
Specifies the address of a 72-byte labeled save area for the contents of general
registers, full-word-aligned, where symbol/ (label) is the address. Used only when
register 13 is not loaded with save area address before each issue of imperative
macros to the file.

If omitted, data management assumes that you have preloaded register 13 with
address of a save area before issuing each imperative.
11.4.15. Specifying the Type of Retrieval (TYPEFLE)
When you are performing retrieval operations on your ISAM file, indexed or nondirectory
(and therefore have specified IOROUT=RETRVE or IOROUT=ADDRTR (11.4.8.)), you may
specify the type of processing (random or sequential) with the TYPEFLE keyword
parameter. You do not use the TYPEFLE keyword unless you are retrieving records.

Keyword Parameter TYPEFLE:

TYPEFLE=RANDOM
Specifies that random (direct) retrieval operations are to be performed.

Specifies that sequential retrieval operations will be performed.

TYPEFLE=RANSEQ
Specifies that both random and sequential retrieval will be peformed.

If omitted, data management assumes that you have specified TYPEFLE=SEQNTL. Not
used unless records are to be retrieved. IOROUT=RETRVE or IOROUT=ADDRTR must
also be specified (11.4.8).
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11.4.16. Forestalling Use of Update Functions (UPDATE)

When you want to avoid the possibility of inadvertently writing to an ISAM file that you
intend to be a read-only file, you may specify the UPDATE keyword parameter in the DTFIS
macro. This keyword sets a bit in the DTF file table that causes data management to set
the /nvalid macro error flag (byte O, bit 6) in filenameC if you should issue a PUT or WRITE
imperative macro to this file, and you then may take no action on the file other than to
close it. (See Appendix B.)

Keyword Parameter UPDATE:

UPDATE=NO
Specifies that data management is to flag a subsequent issue of the PUT or
WRITE macro as an J/nvalid macro (byte 0, bit 6 of filenameC), no further
reference to the file, other than to close it, is possible.

If omitted, the possibility of inadvertent updating of the file is not forestalled.

11.4.17. Specifying Parity Check of Output Records (VERIFY)

When you need data management to make a parity check of your records after it has
written each one to disk you must specify the VERIFY keyword parameter; otherwise, no
check reading will be done. You should remember that specifying a parity check will
necessarily increase the execution time required for the PUT and WRITE macros by about
one rotation period per block. You must weigh this overhead against the advantage of
immediate notification of problems within your file.

Keyword Parameter VERIFY:

VERIFY=YLCS
Specifies that data management is to check parity of output records after they
have been written to disk. Necessarily increases execution time for PUT and
WRITE macros. If bad parity is detected, data management sets output parity
check flag (byte 2, bit 2) in filenameC and transfers control to your error routine
or to you inline.

If omitted, no output parity verification will be done.

11.4.18. Specifying Location of Record Work Areas (WORK1, WORKS)

For loading and adding functions (that is, when you have specified IOROUT=LOAD,
IOROUT=ADD, or IOROUT=ADDRTR, 11.4.8), you must provide ISAM with the location of
a record work area by specifying the WORK1 keyword parameter. Furthermore, unless you
have selected a general register to be the current record pointer (IOREG keyword 11.4.7),
you must also specify a record work area for random retrieval.
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For sequential retrieval, you do not specify the location of a record work area in the DTF,
and data management ignores the WORK1 keyword if it is present. You have two other
options for sequential retrieval:

1. Working in the input buffer. To do this, you specify the IOAREA1 and |IOAREA2
keywords and both the IOREG and the WORKS keyword parameters.

2. Transferring records to the work area. To do this, you do not specify either the IOREG
or the WORKS keyword parameter; you specify the location of the work area in the
second positional parameter of each GET imperative macro you issue (11.5.5.2).

An important point to remember is that the record work area, however you specify it, holds
one record at a time. An obvious point is that its size is governed by your record length; if
your records are variable, the size must accommodate the largest of these.

Keyword Parameter WORK1:

WORK1=symbol
Provides the location of a record work area, where symbol (address) is the
location. Required for load and add functions (when IOROUT=LOAD,
IOROUT=ADD, or IOROUT=ADDRTR has been specified). Also required for
random retrieval unless you have specified the IOREG keyword parameter. Is
ignored for sequential retrieval.

Keyword Parameter WORKS:

WORKS=NO
When IOREG keyword is also specified for sequential retrieval, indicates that you
will process records in the current input buffer.

If omitted, and IOREG keyword is not specified, data management expects to transfer
sequentially retrieved records (one at a time) to the work area you specify as an
operand of each GET macro you issue (11.5.5.2).

11.4.19. Nonstandard Forms of the Keyword Parameters

When the assembler is preparing your DTF, it uses a specific list of keywords. Discovery of
a keyword that is not on the list results in an assembly error. In order that existing
programs may require minimal changes for assembly in OS/3, the list of acceptable
keywords has been expanded beyond those listed as standard. The acceptable variations
are:

0S/3 Standard Acceptable

BLKSIZE BKSZ

ERROR ERRO

INDAREA ' INDA

INDSIZE INDS

I0AREA1 I0A1, IOAREAL, IOAREAR, IOAREAS
I0OAREA2 I0A2

IOREG IORG
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0S/3 Standard Acceptable
IOROUT IORT
KEYARG KARG
KEYLEN KLEN
KEYLOC KLOC
PCYLOFL PCYL, CYLOFL, CYL
RECFORM RCFM
RECSIZE RCSz
SAVAREA SAVE
TYPEFLE TYPF
UPDATE UPDT
VERIFY VRFY
WORK1

WRK1, WORKL, WORKR

Note that there are no acceptable variations for the INDEXED or the WORKS keywords and
that none of the completion values (the values to which you equate these keywords) may
vary from the OS/3 standards given in the preceding paragraphs.

11.4.20. Recapitulation of DTFIS Keyword Parameters

Table 11—3 lists all of the keyword parameters that may be used as operands of the
DTFIS declarative macroinstruction. An example of coding the DTFIS declarative

follows the table.

Table 11—3. Keyword Parameters of the DTFIS Declarative Macro Instruction (Part 1 of 2)

File Function
Keyword Specification Remarks
L A S
ACCESS* EXC S S S This DTF: read/update/add use
Other jobs: no access
EXCR S This DTF: read/update/add use
Other jobs: read use
SRD S This DTF: read use
Other jobs: read/update/add use
SRDO S This DTF: read use
Other jobs: read use
BLKSIZE * n R R R
ERROR symbolic label (¢] [e] 0 Address of subroutine to handle errors and exceptions
INDAREA symbolic label R (o] o] Address of main storage area to contain index
INDEXED NO ¢} o o] Specifies that file is not to be indexed
INDSIZE b n {in bytes) R o] [0} Size of index area in main storage; minimum size
is 256 bytes.
{0OAREA1 symbolic label R R R Address of 1/0 area in main storage

macro
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Table 11—3. Keyword Parameters of the DTFIS Declarative Macro Instruction (Part 2 of 2)

File Function

Keyword Specification Remarks
L A S T

IOAREA2 symbolicriabel (o] o (o] o] Address of a second 1/Q area in main storage to speed
processing
IOREG (r}=general register (o] [e] Contains address of the 1/O area in main storage.
IOROUT ADD R Insert new records to file.
ADDRTR R S S Insert new records and retrieve records randomly

or sequentially.

R Create new file or extend existing file.
RETRVE S S Retrieve and/or update randomly or sequentiaily.
KEYARG symbolic label [¢] R Address of field containing key of desired record.
KEYLEN **| n [¢] o 0 0 Key length in bytes for ISAM file. When specified

for nonindexed files, a sequence check of keys is made.

KEYLOC** n o] o] o] o] Location, in bytes, of the key within a record. If
omitted, KEYLOC=0 for fixed-length records;
KEYLOC=2 for variable-length records.

LOCK o} o e} O | Requests file lock not be set on a lockable file at OPEN

PCYLOFL o Percentage of cylinder (blocks) available for overflow

RECFORM ™ S S S S Specifies fixed-blocked records

VARBLK S S S S Specifies variable-blocked records

RECSIZE* n o o] [¢] [0} Size, in bytes, of fixed records to be processed

SAVAREA symbolic label (6] (o] (o] (o] Address of general register save area

TYPEFLE RANDOM O Specifies random file processing function

RANSEQ [¢] o} Specifies random/sequential file processing function
(o] Specifies sequential file processing function

UPDATE NO (o] (o] Eliminates update capability

VERIFY YES (o] (o] o] o Specifies a parity check of data records is to be
made after being written to output disc

WORK1 symbolic label R R (o] Address of work area for records being loaded,
reloaded, extended, or inserted

WORKS NO (o] No record work area available for sequential
retrieval

LEGEND:

L File creation or extension

A Record insertion

S  Sequential retrieval

T Random retrieval

O  Optional

R  Required

S Select one

Vatue assumed if keyword is not specified.

*Parameter may be changed by DD job control statement.
**Parameter may be changed by DD job control statement, indexed mode only.
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Example:
LABEL AOPERATIONA OPERAND A COMMENTS
10 16 72

FRa DELF-LNIEJ AAl& INDE XED. SEQUENTIAL, FILE NAMED BRAND . v ool s it bl el
oo b | T S S T S O S O O A S S VS SO S S A RS | vk
ﬁlwmfi_l,A DiIl_EAlia ngLulTEAlDJpJgr&*; 1. :,A,IIMJS;ERFLLDNA AND RETRLENAL: .1l oo b oyl ».{ |
st [ lia, | IDYPEFLE=RANSEQ, . . .  RETRIEVAL IS5 RANDOM AND SEQUENTIAL | F( il
TR BT B Lot g PAREAL =NE; . I R N AN T. R A R S | (o d
L aora v b Lyl R.KLIK=AL-ABLQer‘ piaia. WORK AREA FOR TNSERTIOMN .l tov i vaa L Pal
ST R Lo f LDA&KLE\A@%QLID&ELQ# a1 EXTRA L/D JAREA, TD _BPEED PROCESSING | P4 ()
IRV R | 1o 1| RECFDRM=V Alg‘m’L#L,l,777&EC_DRAD)>4L,ALKEA YARIABLE| AND. BLDCKIED .. ! 4 . .|
oo dla foo JKETYLEN= 2.5A.,L diad oo, REYL XS 25 BYTES LONG! . o . b vt oo Mt
b b | KEVLDC=VS ), 15 BYITES OF. RECORD PRECEDE KEYI W 0 1,1
tota ol Lo K.‘E,,YLA,RlGA=‘515_bAJgA_CI_Kl,EJﬁ’L oL KET 19 SEARCKETY FOR RANDIM RETRIEVALK ¢
FRNRNUNT SURUN 35 BRI, E,K‘RLO&;LELgJB@,X&,L; Lo ON L ERRIR. AD TH ERREX RDUVUTINE L.t X o1
Lo b i | VERTFY.EXES oLt . PARLITY, CHECK DF WRITE DRPERS, IS TB ]| .. !
'_*_1 v da o b da ey C i eeaad s BE PERFORMED, . i ia vt baooad] fad

11.5. IMPERATIVE MACROS FOR ISAM FILES

To process your ISAM files, you will issue imperative macros in your BAL program to
communicate with OS/3 data management. These imperative macros expand as inline
executable code to set up linkages, pass required parameters, and initiate transfer of
control to the various ISAM transients and logic modules.

As explained in further detail in 11.7 and Appendix B, data management sets a flag in a 4-
byte addressable field in your DTF file table (labelled filenameC), after the execution of
each imperative macro you issue, to inform you of the normal completion of the
processing you have specified or of error or exceptional conditions. If you do not provide
an error/exception handler routine, it is your responsibility to interrogate filenameC after
each inline return and to take appropriate action in your program.

Certain of these imperative macros also provide other useful information to you, in
different fields of the DTF file table (filenameH, filenameP, and so on). These actions are
pointed out in the individual macro descriptions and also recapitulated in 11.7.

The imperative macro descriptions are grouped according to the file processing functions
involved:

®  Basic macroinstructions: OPEN and CLOSE

®  File loading and extending macros: SETFL; WRITE, NEWKEY; and ENDFL

®  Random processing macros: READ, KEY; READ, ID; WRITE, KEY; UPDT; and WAITF
®  Record insertion macros: WRITE, NEWKEY; ADD; and WAITF

= Sequential processing macros: SETL, GET, PUT, and ESETL

11.5.1. Basic Macroinstructions

You must use the OPEN and CLOSE macroinstructions to initiate and terminate action on
an ISAM file. They call transient routines into main storage to perform the necessary
preparation and close-out. The OPEN macroinstruction must be issued before any other
macro function can be performed.
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OPEN

11.5.1.1. Initializing an ISAM File (OPEN)

Format:
LABEL A OPERATION A OPERAND
[name] OPEN filename-11[,...,filename-n]
(1)
1

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS declarative macroinstruction in the
program. The maximum number of file names is 16.

(1) or 1 ‘

Indicates that you have preloaded register 1 with the address of the DTFIS file

table.
Examples:
LABEL AOPERATIONA OPERAND A
10 16
FEN I A A L U RUTUR S NN S ST NN AN U NN TN U N SN S WU N WK SN R U S N ST N
ARV TIE T I PEN, EMPLMST, b0 o b b b
L by L1 v by v e v by v b b g by
[EN U S B OIPEN 41 N TN IO I A AN T S S S SR A v Lo
[ I | I Lo b o b e oy b by e b
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. CLOSE

11.5.1.2. Terminating an ISAM File (CLOSE)

Function:

You must use the CLOSE macroinstruction to terminate processing of your file. The
CLOSE macroinstruction calls on a transient routine that performs required
termination operations, such as updating the format 2 label. Once your file is closed,
no other macroinstructions can be executed for the file until it is reopened by the
OPEN macroinstruction.

Format:

LABEL A OPERATION A OPERAND

[name] CLOSE filename-1[,...,filename-n]
(1)
1

‘ *ALL

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS declarative macroinstructior in your
program. The maximum number of file names is 16. -

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.

*ALL -
Specifies that all files currently open in the job step are to be closed.

Example:

LABEL AOPERATIONA OPERAND A

1 10 16

lllllll ‘.lll lllllllllllLlJllIlllllllllllllJ

lllllll l'lll lllllllllllllllllllllllllljllll

AU B WOAEl EMPIMST 0 Lo o b o b b v L
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Programming Considerations: ‘

When you have issued a CLOSE macro, you may access filenameS, if desired, to
ascertain the number of bytes required to hold the top index in main storage (11.6.2).

11.5.2. Lloading and Extending an ISAM File

Whether a new ISAM file is to be loaded (created) or an existing one is to be extended by
adding records at the end, the file processing functions are the same. Both functions are
indicated in the DTFIS declarative macroinstruction when you specify IOROUT=LOAD.
Records for the file are supplied in a work area to be blocked by data management.

The imperative macroinstructions you require are the same in either case. The two
processing functions are differentiated by the disk format 2 label. Once a file has been
loaded successfully and a CLOSE macroinstruction has been executed for it, subsequent
processing of a file for which you have specified IOROUT=LOAD extends, rather than
creates, the file.

The three imperative macroinstructions are:

®  SETFL, which initiates the processing sequence:

| WRITE, NEWKEY, which loads a record to the file; and

= ENDFL, which terminates the processing sequence.

You do not follow the WRITE, NEWKEY macro with the WAITF macro for a load operation,
although the WAITF macro is required after all other uses of the WRITE macro and all
uses of the READ macro in 0S/3 ISAM.
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11.5.2.1. Initiating the Load Sequence (SETFL)

Function:

SETFL

The SETFL (set file load) macroinstruction calls on a transient routine which sets up
controls in the DTFIS file table and in the indexes on the disk to prepare file for
loading (or extending).

Format:
LABEL A OPERATION A OPERAND
[name] SETFL filename
(n
1

Positional Parameter 1:

filename

Is the label of the corresponding DTFIS file table in your program.

(1) or 1

Indicates that you have preloaded register 1 with the address of the DTFIS file

table.

Example:

AOPERATIONA

10 16

OPERAND

ol g P ST T A

|

l 11 TSI N U U

1

SIETFL] [EMPLMST

|

el 4 NS U B

1

TR U0 N A S S AN N S S U U

g poraa o

1

llllllllllllll[l
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WRITE, NEWKEY

11.5.2.2. Writing Initial Records to the File (WRITE, NEWKEY)

Function:

The WRITE, NEWKEY macroinstruction (that is, WRITE is the operation code, and
NEWKEY is positional parameter 2) writes a logical record to a file being loaded or
extended. Specifically, it transfers a record from the working storage area to the 1/0
area. Before issuing the WRITE, NEWKEY macroinstruction, you must have stored the
logical record in the work area.

Format:

LABEL AOPERATION A OPERAND

(1)

[name] WRITE { filename } ,NEWKEY
1

Positional Parameter 1:

filename

Is the label of the corresponding DTFIS declarative macroinstruction in the
program.

(1) or 1
Indicates that register 1 has been preloaded with the address of the DTFIS file
table.

Positional Parameter 2:

NEWKEY
Indicates that a new record is to be loaded into an ISAM file.
Examples:
LABEL AOPERATIONA OPERAND A
1o b | [N B ST ET TR ST Y SRS S S S A N B e
" 1 1 Ii 1 MIILTIE- EMIPIL—MGl.I‘-l?lNIEwKEI\II l 1 1 1 1 l 1 1 1 ¢ l A1 1 L l i
4 AN N WRITE] (1|1)1;1MEMKIE|\/L1 NN DA N SN B S U B B RS R A ‘
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Programming Considerations:

The

WRITE, NEWKEY macroinstruction causes the following actions:

The key in the work area is checked against the key of the last record transferred
into the 1/0 area, and if it is not greater, either a duplicate key or a sequence
check error has occurred. Data management sets the appropriate flag in the
filenameC field of the DTFIS file table and returns control to your error-handling
routine, if you have one, or to you inline. The record in error is not transferred to
the 1/0 area, and you may resume normal processing with another valid logical
record.

The record and its key are transferred from the work area to the 1/0 area.

When the |/0 area cannot accommodate the entire record, a block is written into
the prime data area on the disk, and the given record is used to start the next
block.

When a block is written, a key-pointer entry is formed for the block index,
provided that you have specified an indexed file. For an ASAM file
(INDEXED=NO), this action is omitted.

Following execution of the WRITE, NEWKEY macroinstruction, the disk address of
the logical record is available to you in a DTFIS addressable field labeled
filenameH. You may save these addresses during load and present them later for
direct accessing. A 3-byte count of the total number of logical records in the
prime data area (contained in filenameP of the DTFIS file table) is also available
to you.

You may not overwrite the dummy record at file start, which is not available to
you for storing data. If you issue the WRITE, NEWKEY macro with a search key of
all binary O’s in your KEYARG field (this being the key reserved for the dummy),
error processing results. Data management sets the /nvalid ID error flag in
filenameC, issues error message DM24 (INVALID REQUEST (ID) — OUTSIDE FILE
LIMITS), and branches to your ERROR routine. Refer to Appendix B.

Examples:

LABEL NOPERATIONA OPERAND A
10 16

8
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Assuming register 1 has been preloaded with the EMPLMST address, and the
WRITE, NEWKEY macroinstruction has been executed successfully, the field in
the DTDIS file table labeled EMPLMSTH holds the logical record address.

If an error or warning condition has occurred, the field in the DTFIS file table
labeled EMPLMSTC contains an indication of this condition.
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ENDFL

11.5.2.3. Terminating the Load Sequence (ENDFL)

Function:

The ENDFL (end file load) macroinstruction calls on a transient routine that
terminates your file loading or extending functions for the file and writes the final
block on the disk. Also, file parameters are tested and any required index processing

is performed.
Format:
LABEL AOPERATION A OPERAND
[name] ENDFL filename
(1)
1

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.
Example:
LABEL AOPERATIONA OPERAND A
10 16

llll‘ll \111 ¢114114_L111111]ultlllllliLlLll
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11.5.3. Inserting New Records in an ISAM File

Once an ISAM file has been created, you can add new records to the file, providing that
you allocated overflow space on disk during load. Each new record is placed in the
overflow area and chained into logical sequence. You specify this file processing function
by specifying IOROUT=ADD (or IOROUT=ADDRTR, if retrieval is also desired) in the DTFIS
declarative macroinstruction and use either the ADD or the WRITE,NEWKEY imperative
macro to add each new record.

You supply new records in a work area, as you did during file creation. However, keys of
added records need not be in ascending sequence. For ASAM files, the area specified by
the KEYARG keyword parameter must contain the address of the record from which the
current item is to be chained. The DTFIS keyword parameters must be equated to the
same specifications as when the original file was created.

You issue the imperative macroinstructions WRITE, NEWKEY (or ADD) and WAITF to add
records to an ISAM file. The form of the WRITE, NEWKEY macroinstruction for adding to a
file is the same as you use for loading or extending a file, although the functions
performed are different.

In ISAM, there is no restriction preventing the adding of records with keys lower than the
key of the first record loaded, except the key of all binary zeros. ISAM has begun the file
with a dummy record having this key; so error processing will result if you attempt to add
a record whose key is binary O. This is described under the WRITE, NEWKEY macro
description in 11.5.2.2,
In the course of adding records to a file, overflow areas may become filled. After each
WAITF macroinstruction, the conditions are reflected in the program-addressable fields in
the DTFIS file table. These fields are as follows:
®  FilenameA
A 2-byte field indicating the number of prime data cylinders having full cylinder
overflow areas. This field is set to zero if you have not specified cylinder overflow
with the PCYLOFL keyword.
m  FjlenameQO
A 2-byte field indicating the total number of overflow records.

] FilenameP

A 3-byte field indicates the total number of prime data records in the file.
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WRITE, NEWKEY

11.5.3.1. Adding a New Record to Overflow in an Existing File (WRITE, NEWKEY)
Function:

When you specify IOROUT=ADD or IOROUT=ADDRTR, the WRITE, NEWKEY
macroinstruction logically inserts a new record in an existing file. You cannot use this
macroinstruction unless you have allocated cylinder overflow area during load with
the PCYLOFL keyword (11.4.12). Before issuing the WRITE, NEWKEY
macroinstruction, you must have stored the logical record in the working storage area
in the logical record format.

In response to this macroinstruction, data management does the following:

1. Searches through the index to locate the record’s prime data block. This block or
the overflow chain is then searched to determine the position into which the
new record should be inserted.

2. Places the new record in overflow.

3. Installs chaining in the blocks as necessary to maintain logical sequence.

For ASAM files, the index search is replaced by a direct access to the proper block;
you provide data management with the 5-byte file-relative address of the record from
which the new record is to be chained by loading it into the KEYARG field before
issuing the WRITE, NEWKEY macro (11.4.9).

To ensure that all the actions initiated by the WRITE, NEWKEY macroinstruction have
been completed, you must execute a WAITF macroinstruction. When control is
returned to you from the latter, the work area is available for further insert records.
The record just inserted is no longer in WORK1.

Format:

LABEL AOPERATION A OPERAND

WRITE {(f;l)ename} ,NEWKEY
1
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Positional Parameter 1:

filename
Is the label of the corresponding DTFIS declarative macro in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.

Positional Parameter 2:

NEWKEY
Indicates that a new record is to be written into an ISAM file.
Examples:
LABEL AOPERATIONA OPERAND A
16
I LNRIITJE EJMPALJMéITLn’;lNIEIW'(lEIYI | NV A T N AN U NN A SN SN U
AT I LMRLTE (ADWMEWLKIEQHH.Mlullllullu,ll_

Programming Considerations:

If an error or warning condition has occurred, the field in the DTFIS file table labeled
EMPLMSTC will contain an indication of the condition.
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ADD

11.6.3.2. Adding a New Record to Overflow in an Existing File (ADD)

Function;

The ADD imperative macro, exactly equivalent to the WRITE, NEWKEY macro used
when IOROUT=ADD or IOROUT=ADDRTR is specified, adds a new record to the
overflow area of an existing ISAM or ASAM file and chains it into the appropriate
logical sequence.

As with the WRITE, NEWKEY macro, you must have previously provided an overflow
area with the PCYLOFL keyword (11.4.12) when you originally created the file, and
you must specify the IOROUT keyword as just stated. You store the logical record in
the work area before you issue the ADD macro, and you issue a WAITF macro after it,
before issuing another function to the file.

If your file is an ASAM file, the ADD macro does not conduct a search on key but
directly accesses the data block (prime or overflow) containing the record from which
the new one is to be chained. You provide data management with the 5-byte file-
relative address of this record by loading it into the KEYARG field before issuing the
ADD macro (11.4.9).

Format:

LABEL A OPERATION A OPERAND

(1)

[name] ADD { filename }
1

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS declarative macro in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.
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WAITF

11.56.3.3. Ensuring Completion of Record Transfer (WAITF)
Function:

The WAITF macroinstruction ensures that the transfer of a record between main
storage and disk has been completed. It must be issued after you issue one of the
following macros and before you attempt to process another record: ADD;
WRITE ,NEWKEY; READ,ID; READ KEY; or WRITE,KEY. Any exceptional (error or status)
conditions detected during the execution of the WAITF instruction are reflected in the
DTFIS filenameC field when control is returned to you.

Format:

LABEL I AOPERATION A | OPERAND

[name] WAITF | { filename}
(1)

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.
Example:
LABEL AOPERATIONA OPERAND A
10 16
AN B | [T I B S O S ST TN S U N N AN N AR S A AT W Y S S BT O A
1 1 P 1 l 1 1 wAlIlTlF 1IEN‘I‘PIL-LM_SI—F.I 1 1 l 1 1 1 1 l 1 L i i 1 1 i 4 1 l . | i 1 1

11.5.4. Processing an ISAM File Randomly

You can retrieve individual logical records in random order for processing and updating.
The record to be retrieved from the file is designated by its key or address and, in the case
of an updating operation, is written back into the file.

You indicate the random retrieval (and updating) file processing function in the DTFIS
macroinstruction by specifying IOROUT=RETRVE (or IOROUT=ADDRTR if new record
insertions are also to be performed), and TYPEFLE=RANDOM (or TYPEFLE=RANSEQ if
sequential processing functions are also to be performed).

The following imperative macroinstructions are used in the random processing of an ISAM
file: READ, ID; READ, KEY; UPDT; WRITE, KEY; and WAITF.
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READ, ID
READ, KEY

11.5.4.1. Retrieving a Record (READ, ID and READ, KEY)

Function:

The READ macroinstruction initiates the retrieval of a single logical record from an
ISAM file. Before issuing the instruction, you must have stored the key or the address
of the record to be retrieved in the main storage area equated to the KEYARG
keyword parameter of the DTFIS declarative macroinstruction.

For indexed files, data management uses the argument for an indexed search and
retrieval of a record with a matching key. ASAM files treat the argument as a relative
address and retrieve the block and record. if a work area has been specified in the
DTFIS macroinstruction, the logical record is transferred to the work area designated.
If the IOREG keyword parameter is used, the address of the first character of the
logical record is placed in the general register specified by IOREG.

To ensure that the retrieval operation has been completed, you must execute a WAITF
macroinstruction before attempting to access the logical record retrieved.

Format:

LABEL A OPERATION A OPERAND

(1) KEY

[name] READ {filename} ,{ID }
1

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1

Indicates that you have preloaded register 1 with the addres of the DTFIS file
table.

Positional Parameter 2:

ID
Indicates that random retrieval by location is performed.

KEY
Indicates that random retrieval by key is performed.
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Examples:
LABEL AOPERATIONA OPERAND A
10 16
Lol RIEAD, ElMPlLMSlTI.;IKIENI RS N T  WA S NI 0TS NN SN N U U U A U B
1 1 1 1 l 1 1 NAIIITIF IM-RLIMQI-“I 1 1 1 1 J | 1 1 3 W T [ 11 1 i 14 1 | 14;

Programming Considerations:

When control is returned to you after execution of the WAITF macroinstruction, the
logical record associated with the argument in the area specified by KEYARG is
available in either the work area or the |/O area, depending upon the DTFIS
macroinstruction specifications. If the record is available in the |/O area, the register
specified by the IOREG keyword parameter contains the address of the first character
of the logical record. The disk address of the physical record is available at the
address EMPLMSTG in the DTFIS file table. Indications of any exceptional (status or
error) conditions are available at EMPLMSTC.

The dummy record containing an all-zero key and inserted by data management at file
start is not available for you to retrieve. If you issue the READ, ID macro with the
address of the dummy specified in the KEYARG field (11.4.9), data management sets
the invalid ID error flag in filenameC and issues error message DM24 (INVALID
REQUEST (ID)—OUTSIDE FILE LIMITS). If you issue the READ, KEY macro with a key
of all binary O’s specified in the KEYARG field, data management sets the record not
found flag in filenameC and issues error message DM31 (RECORD NOT FOUND FOR
RANDOM FUNCTION). In either case, control transfers to your ERROR routine if you
have specified one; otherwise, errors return to you inline. Refer to Appendix B.
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WRITE, KEY

11.5.4.2. Updating a Record (WRITE, KEY)

Function:
The WRITE,KEY macroinstruction initiates rewriting (updating) of the last record
retrieved with a READ macroinstruction. You must not alter the key field or the record

length field (for variable records) in any way.

Format:

LABEL A OPERATION A OPERAND

(1)
1

[name] WRITE { filename } ,KEY

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1
Indicates that you have preloaded register 1 with address of the DTFIS file table.

Positional Parameter 2:

KEY
indicates that the last record retrieved by a READ,KEY or READ,ID

macroinstruction is to be rewritten in the file.

Example:
LABEL AOPERATIONA OPERAND A
10 16
PRI B | R e vy s b e e v by e b g by
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PR RN O | Loy 4 oo e e e v e b b e e by
IR BN o1 1 1 v oo e e by e b e by o b
SRR U RO B lo) 4 v vy e e b e by e b1
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Programming Considerations:

in response to a WRITE, KEY macroinstruction, the updated logical record from the
work area is moved to the correct location in the 1/0 area, and the block is rewritten.
If the record is updated in the I/O area through the use of the IOREG keyword
parameter, no move is required since the record is already in its correct location.

You must use a WAITF macroinstruction following the WRITE macroinstruction to
ensure completion of the rewrite function. When control returns to you after the
execution of your WAITF macroinstruction, the logical record last retrieved by a READ,
KEY or READ, ID macroinstruction, as well as the block that contains it, will have
been rewritten onto your disk file. Any indications of exceptional conditions (error or
status) detected during the write and wait operations are available to you at address
EMPLMSTC in the DTFIS file table.

If you have tagged the record for deletion, according to your own conventions, you
may increment the 2-byte tagged-for-deletion field at address EMPLMSTT in the
DTFIS file table either before or after the rewrite operation. This count is available for
the life of the file to help you decide when file reorganization is beneficial.
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UPDT

11.5.4.3. Updating Last Record Retrieved (UPDT)
Function:

You issue the UPDT imperative macro (which is exactly equivalent to the WRITE,KEY
macro for updating randomly processed files) to rewrite to its original disk location in
an ISAM or ASAM file the updated logical record last retrieved by a READ,ID or
READ,KEY macroinstruction. You do not use the UPDT macro unless you have
updated the record; in updating, you must neither alter the key nor change the length
of the record. Like the WRITE,KEY macro, the UPDT macro must be followed by a
WAITF macro before you issue another function to the file.

Format:

LABEL AOPERATION A OPERAND

(1)

[name] UPDT { filename }
1

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS declarative macro in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.

11.5.5. Processing an ISAM File Sequentially

You may also retrieve and update logical records sequentially. The first record to be
retrieved may be designated by the beginning of the file, by a relative record disk address,
by a specified key, or by any key greater than or equal to a specified value. The SETL
macroinstruction specifies which kind of starting point is desired. Individual records are
then retrieved in sequence by the GET macroinstruction. Where an updating operation is
to be performed, the individual records are rewritten into the file by means of the PUT
macroinstruction.

You indicate the sequential retrieval (and updating) file processing function in the DTFIS
declarative macro by equating the IOROUT keyword parameter to RETRVE (or to ADDRTR if
new record insertions are also to be performed), and the TYPEFLE keyword parameter to
SEQNTL (or to RANSEQ if random processing functions are also to be performed).




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 11-41

BASIC DATA MANAGEMENT

To terminate a retrieval sequence, you issue an ESETL macroinstruction. This ensures that
logical records committed to output by the PUT macroinstruction are written onto the disk.
After the ESETL macroinstruction has been executed, another retrieval sequence may be
initiated by executing a SETL macroinstruction. Also, if you have specified
TYPEFLE=RANSEQ in the DTFIS declarative macro, the READ,LKEY; READ,ID; and
WRITE,KEY macroinstructions may be issued, once you have terminated the sequential
mode.
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SETL

11.56.5.1. Initializing a Retrieval Sequence (SETL)
Function:

The SETL macroinstruction initializes a retrieval sequence. It specifies the file from
which the records are to be retrieved and the point at which the retrieval is to start.
For the starting point, the SETL macroinstruction can select the beginning of the file
or other file locations. When control is returned to you from the SETL
macroinstruction, the retrieval sequence may start.

Format:
LABEL AOPERATION A OPERAND
[name] SETL filename , BOF
(1) GKEY
1 ID
KEY

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.

Positional Parameter 2:

BOF
Indicates that the retrieval sequence is to begin with the first logical record of
the file.

GKEY
Indicates that the retrieval sequence is to start with the first logical record whose
key is greater than or equal to the value in the area equated to the KEYARG
keyword parameter of the applicable DTFIS macroinstruction. Used only for
indexed files.

Indicates that the retrieval sequence begins at the location given in the KEYARG
keyword parameter in the applicable DTFIS macroinstruction.
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KEY

Indicates that the area equated to the KEYARG keyword parameter in the
applicable DTFIS macroinstruction holds the key of the first logical record to be
retrieved. Used only for indexed files.

Examples:
LABEL NAOPERATIONA OPERAND A
TR A SIET L., EIM-RLIMsIT-l-;iGIKlEIYI SO S SR U NN NN A NS T T S U R S A S U I
11 1 l | | 1E-|T1Ll i ML-PIL-MS:FL: LKE—I\L 111 l [ | l ) I T | U G | l 1

Programming Considerations:

When your file is an ASAM file, the KEY and GKEY positional parameters of the SETL
macroinstruction should not be used.

The dummy record inserted by ISAM at file start, whose key is all binary O’s, is not
available for you to retrieve. If you issue the SETL,BOF macro, or issue the
SETL,GKEY imperative macro with an all-zero key specified in the KEYARG field,
ISAM prepares to give you the first record after the dummy, and no error processing
results.

On the other hand, if you issue the SETL,KEY macro with a search key of all binary
O’s specified, data management sets the record not found error flag in filenameC and
issues error message DM31 (RECORD NOT FOUND FOR RANDOM FUNCTION). If you
issue the SETL,GKEY macro and the search key specified is greater than the highest
key in the file, DM32 (RECORD NOT FOUND FOR SEQUENTIAL FUNCTION) is issued.
If you issue the SETL,ID macro with the address of the dummy record specified as a
search argument, data management sets the /invalid ID error flag and issues error
message DM24 (INVALID REQUEST (ID)—OQUTSIDE FILE LIMITS). Control is
transferred in either case to your ERROR routine if you have specified one; otherwise,
to your program inline. Refer to Appendix B.



UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 11-44
BASIC DATA MANAGEMENT

GET

11.5.56.2. Retrieving Next Logical Record (GET)
Function:

The GET macroinstruction retrieves the next logical record in sequence. It must be
part of a valid retrieval sequence initiated by a SETL macroinstruction. If the block
containing the next logical record is not already in main storage, the GET instruction
reads it into the |/O area designated by the DTFIS macroinstruction. The DTF
parameters you specify indicate preference for one of the following two modes of
handling the logical record:

m By omitting the WORKS and IOREG keyword parameters, you choose to specify
the work area that is to receive the logical record with every GET
macroinstruction.

= When you specify the WORKS and IOREG keyword parameters, you choose to
process the record in the I/0 buffer area. The value specified in the IOREG
keyword parameter is the number of the general register that points to the
record.

If the GET instruction requires the reading of a new block, and if a PUT
macroinstruction was executed for any logical record in the previous block, then the
previous block, as updated, is written back onto the disk before the new block is read.

Format:

LABEL AOPERATION A | OPERAND

[name] GET filename , (workname
]
1 0

Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS file
table.
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Positional Parameter 2:

workname
Is the label of the work area into which the record is to be transferred.

(0) or O
Indicates that register O has been preloaded with the address of the work area
into which the record is to be transferred.

Positional parameter 2 is not required if the WORKS keyword of the DTFIS declarative
macro was equated to NO.

Examples:
LABEL AOPERATIONA OPERAND A
10 16
11 1 l 1 l | | J B IJ;J 1 1 Ll ) . § I J S N | l | I U | l ) S I_L
,' b W O l i EIL 1 &MPILMSJT[;IEJWCD[ 1 l 1.4 1 1 l U S R l ) S S LL
yA I I HET EMPULMST o o L0 b b v b b

1. The next logical record of EMPLSMST is transferred into the work area labeled
EMRCD. Any abnormal conditions are indicated by the bit settings in addressable
field at location EMPLMSTC. The disk address from which the logical record was
transferred is available to you in the addressable field at location EMPLMSTG.

2. The register equated to the IOREG keyword parameter (for example, register 4)
holds the address of the first character of the logical record. Addressable fields
EMPLMSTC and EMPLMSTG have the same significance as in example 1.
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PUT

11.5.5.3. Updating a Record (PUT)

Function:

The PUT macroinstruction indicates that the last record retrieved by a GET
macroinstruction has been updated and is to be rewritten on the disk. It must be part
of a valid retrieval sequence initiated by a SETL macroinstruction and must follow a
GET macroinstruction. Updating takes place in a sequential retrieval operation only
through the execution of the PUT macroinstruction. If a record retrieved by a GET
instruction is not updated, there is not need to execute a PUT instruction.

The PUT macroinstruction sets an indicator in the DTFIS file control table to ensure
that a write is done before the present block is abandoned. The next block is not
accessed until all logical records in the present block have been processed.

Like the GET macroinstruction, the PUT macroinstruction has two forms: the form
that uses a work area and the form that uses an 1/0 area. If the DTFIS
macroinstruction has specified use of a work area, then the PUT macroinstruction
must specify the address of that work area from which an updated record will be
transferred to the 1/0 area. This may be the same area specified in the preceding
GET macroinstruction, or it may be a different area. Under no circumstances may the
original record length be changed during update operations, nor may you alter the
keyfield of the updated record.

If you have equated the WORKS keyword parameters of your DTFIS to NO, then you
must also select a general register to be the current record pointer by specifying the
IOREG keyword, and you will supply the address of the logical record in this register
when you execute the previous GET macroinstruction. In this event, data
management assumes that you udpated the record in the I/0 area.

Format:

LABEL A OPERATION A OPERAND

(1) (0)
1 0

[name] PUT {filename} s {workname}
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Positional Parameter 1:

filename
Is the label of the corresponding DTFIS file table in your program.

(1) or 1
Indicates that you have preloaded register 1 with the address of the DTFIS
macroinstruction.

Positional Parameter 2:

workname
Is the label of the work area from which the record is to be transferred.

{0) or O
Indicates that you have preloaded register O with the address of the work area
from which the record is to be transferred.

Positional parameter 2 is not required if the WORKS keyword of the DTFIS declarative
macro was equated to NO.

Examples:
LABEL AOPERATIONA OPERAND A
1 10 16
Lo boa | Coaoovov b e b e b e v b v e
S I PIUT, | EMPLMBT;;:(lOl). PR STENN NUN SN N S HAN ST S W U0 A ST S T
Z1 i vl L PIUT MPLMST, L v o b e b e by

1. The logical record last retrieved from EMPLMST is replaced by a record in the
work area whose address is specified in register 0. An indicator in the DTFIS file
control table is set to initiate rewriting of the block before the next record is read
into the |/0 area.

2. The logical record, whose address was supplied in the register specified by the
IOREG keyword parameter when the preceding GET macroinstruction was
executed, is assumed to have been updated.
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ESETL

11.5.5.4. Terminating a Retrieval Sequence (ESETL)

Function:

The ESETL macroinstruction terminates a retrieval sequence initiated by a SETL
macroinstruction. If there are any updated logical records that have not yet been
rewritten, they are rewritten at this time. After the ESETL instruction has been
executed, another retrieval sequence may be initiated by means of a SETL instruction.

Format:
LABEL A OPERATION A OPERAND
[name] ESETL filename
(1)
1
Positional Parameter 1:
filename
Is the label of the corresponding DTFIS file table.
(1) or 1
Indicates that you have preloaded the address of the DTFIS file table into register
1.
Examples:
LABEL AOPERATIONA OPERAND A
10 16
llllll E'llelﬂLElM.,Rllel-rlllllllllllllllllll#lllll
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11.6. ERROR AND EXCEPTION HANDLING

11.6.1. FilenameC

Whether OS/3 data management detects certain errors or exceptions to file-processing
performance, or it ascertains that the processing you requested was carried out exactly as
specified, it makes appropriate entries in a 4-byte, full-word-aligned addressable field of
the DTFIS file table, designated filenameC. You address this field by concatenating the
character “C" to your 7-character logical file name and may use the BAL test-under-mask
(TM) instruction to ascertain its contents.

Each of the 32 bits in the 4-byte field filenameC has its own significance as a status or
error flag. It is your responsibility to provide the coding for testing the bits of filenameC
and for taking action appropriate to the condition reported. If you have provided an
error/exception handling routine, data management returns control to this routine in all
events other than successful, unexceptional performance of the requested function. (In the
absence of such a routine, control invariably returns to you inline.) You can avoid the need
to check filenameC at the inline return points by including the necessary coding in your
error routine. Table B—3 in Appendix B gives the meaning of the bits in filenameC that
are set by 0S/3 ISAM for you.

11.6.2. Other Addressable Fields of the DTFIS File Table

The OS/3 ISAM imperative macros also provide other information to you, in different
fields of the DTFIS file table. Most of these actions have been discussed in the previous
paragraphs describing these imperatives. Table 11—4 summarizes the information
provided in these fields and indicates the length of each field and whether it is half-word-
aligned or full-word-aligned. The individual fields are addressed by concatenating the
character in the left-hand column of the table to your 7-character file name.

Table 11—4. Summary of Filename-Addressable Fields in DTFIS File Table (Part 1 of 2)

Field
Addressable Content Alignment Length, in Bytes
by Suffix
to Filename
A Number of cylinders with full overflow area H 2
C Error and Exception Conditions — see Appendix B F 4
G Relative disc address from which the last record v} 5
was retrieved
H Relative disc address to which the last record was V) 5
written
0O Total number of overflow records H 2
P Total number of prime data records U 3
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Table 11—4. Summary of Filename-Addressable Fields in DTFIS File Table (Part 2 of 2)

Field

Addressable Content Alignment Length, in Bytes
by Suffix
to Filename

R Number of overflow records retrieved that were not H 2
first in the chain

S Number of bytes required to hold top index in main storage H 2
T Number of records your program has tagged for deletion H 2
LEGEND:

H Half-word aligned
F Fuil-word aligned
U Unaligned

11.7. PROGRAMMING EXAMPLE

11.7.1. Sample ISAM File Load Program

The following coding forms contain a sample program for the initial load of an indexed
ISAM file, including the OS/3 job control statements you need to assemble and execute it. ‘
The logical name of the file in the example is “AFILE.”” A note may be in order about the

boundary alignment of the storage areas and buffers shown in the example (REGS, WKSP,

INDBUF, and DATABUF). The register save area, as you recall from 11.4.14, must be full-
word-aligned aligned, and the others need to be aligned on half-word boundaries.

That they are so aligned in the example, without the usual full- or half word constants
needing to be defined to skip bytes ahead of them and force alignment, is the result of
special circumstances:

m  The first of these areas (REGS) immediately follows the DTF.

m  The 0S/3 DTF generator automatically ensures that the DTF file table is full-word-
aligned.

®  The length of the DTF file table generated when you have specified IOROUT=LOAD is
332 bytes (11.3).

This is enough to ensure that REGS is full-word aligned; its 72-byte length and the even
lengths of the other areas, in turn, cause them to be properly aligned. In the real world, of
course, you will seldom find circumstances so neat.

I R R R R R R E———————EEEEEETTEEEETETTEEESES—S—————
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‘ Example:
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12. IRAM Formats and
File Conventions

12.1. GENERAL

The indexed random access method (IRAM), a fifth access method in 0OS/3 for handling
disk files, is available for programs written in RPG |l language. RPG | programs compiled
in the IBM System/3 mode automatically access all disk data files via IRAM; however,
RPG Il programs compiled in OS/3 native mode may advantageously specify the use of
IRAM instead of other OS/3 disk access methods.

The main advantage in using IRAM in RPG 1l is the inherent saving of main storage. Only
one of two IRAM processing modules is required: the smaller module (about 1350 bytes)
provides random and sequential functions for processing nonindexed IRAM files. The

. larger module (about 2050 bytes) provides the same functions and also keyed functions for
random and sequential processing of IRAM files created with indexes.

The functionality provided by IRAM is equivalent to that provided by 0S/3 ISAM and
ASAM, and by the 0S/3 nonindexed access disk methods, SAM and DAM (relative record
addressing); however, these modules are considerably larger than those of IRAM. It is also
equivalent to that provided for sequential, direct, and indexed files processed with RPG II
programs under IBM System/3. IRAM files may reside on any of the disk subsystems used
with 0S/3. An IRAM file may occupy from one to eight disk packs, which must be of the
same type.

The IRAM processor can access only disk files it has created or files created by the
MIRAM processor that have IRAM characteristics. It cannot access disk files that have
been created by the 0OS/3 ISAM, ASAM, DAM, or SAM access methods, nor can IRAM
files be processed by these access methods. IRAM files can be processed using the 0S/3
independent sort/merge program, however, and by the data utilities program. RPG Il users
converting to 0OS/3 from IBM System/3, moreover, may transcribe existing data files to
IRAM format by using procedures detailed in the System/3 to 0S/3 transition user
guide/programmer reference, UP-8379 (current version).

12.1.1. IRAM Concepts

A number of features and concepts distinguish IRAM from other disk access methods:

. u Data records in IRAM files are of uniform, fixed size and may span physical blocks
and sectors, tracks, and even cylinders as required. They may extend from one
volume onto another (unless the file is created for processing only a single volume at
a time).
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®  Data records are written on disk compactly, as a continuous string of bytes, without
any space in the string being used for system control or overhead. The data string is
enlarged only by appending records.

B The string of data records is always usable in sequential and direct access modes,
with direct access being made by a file-relative record number. Moreover, the data
can be specified to be indexed by key; this causes IRAM to build a suitable index
structure that resides in a second partition, separately from the data.

®  An indexed IRAM file can be referenced by the additional modes of random-by-key
and sequential-by-key.

8 Indexed IRAM files, multivolume or single-volume, may be created by means of an
orderly load (records submitted in ascending order of keys) or a disorderly load (record
keys in no particular order), and they may be extended by appending records in either
manner. If orderly load or extend is specified, automatic sequence checking is
performed and results in immediate rejection of any record with an out-of-sequence
key. ~

= Duplicate keys are not permitted; a record with a key duplicating one already in the
file is rejected immediately. IRAM does not sort the index at the completion of a
disorderly load, but maintains the index current on a record-by-record basis.

8 When a new record has been added to an indexed or nonindexed IRAM file, it is
immediately available for retrieval.

®  Multivolume IRAM files may be created for processing with either one volume online
at a time, or with all volumes online. They must be processed in the same manner as
created.

®  All programs accessing an IRAM file need not use the same data buffer size for 1/0
as was used to create the file. However, all those accessing an indexed IRAM file
must use the same index buffer size (unless they are not issuing keyed functions).

®  [RAM'’s restrictions are the following:
— All records are fixed-length.

— Duplicate keys are rejected in indexed files.

— The maximum key length is 80 bytes (RPG Il allows only 29 bytes, however). No
byte of a record key may contain the hexadecimal value ‘FF’.

— The minimum size for the index buffer is 256 bytes.

— No IRAM function is provided for deleting records — logical deletion and physical
removal are responsibilities of the user’s programs.

The following subsections describe the IRAM record and file formats and conventions and .
the processing of sequential, direct, and indexed IRAM files.




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 12-3
BASIC DATA MANAGEMENT

12.2. IRAM FILE CONVENTIONS AND FORMATS

A nonindexed IRAM file contains only one partition, the data partition, which IRAM defines
to the system access technique (SAT) as containing 256-byte physical blocks, unkeyed. An
indexed file, on the other hand, contains yet a second partition, the index partition,
specified to SAT as containing 256-byte keyed blocks. The data partition of an indexed
IRAM file is laid out exactly like that in a nonindexed file; it precedes the index partition,
which begins on a separate cylinder from it.

12.2.1. The Data Partition

The data partition, cylinder aligned, consists of a single, compact string of data records,
spanning the sector or physical block boundaries as necessitated by their uniform, fixed
lengths. Records may be keyed or unkeyed; they contain no bytes reserved for control
overload, nor are there any such nondata bytes in the string. Figure 12—1 shows the
appearance of IRAM data records and lists the rules for their structure.

When these data records are stored in an IRAM file, the records are loaded consecutively,
arranged in the same order as you originally presented them to the |IRAM processor.
Although the records are stored in 256-byte sectors on your fixed-sector disk packs, and in
256-byte physical blocks on variable-sector disks, the data records may span these
physical boundaries. Record-length and sector-length need not coincide, as shown in
Figure 12—2. Your data records are also independent of track boundaries, cylinder
boundaries, and even volume boundaries (except when a multivolume file is created for
single-volume processing). The data partition of your IRAM file is a long continuous string
of data records. When new records are added, they are appended to the string, that is,
added at the end as a continuation of the original string of records.

12.2.2. Entries in the Index Partition

As it loads your keyed records into the data partition of an indexed file, IRAM extracts the
key from each record and constructs a 3-byte pointer from the file-relative record number
of the position to which the record is written. From these it forms an index entry for each
record, and stores the entry in the index partition. The index entry for each record is then
equal to the specified key length plus three bytes; it is stored in what is called the fine
level of the IRAM index.

The fine level of index is not formatted for hardware search, unlike the other levels of
index described in subsequent paragraphs. It is treated as a chain of multisector blocks
(each sector being 256 bytes long, as previously stated). Initially, each fine-level index
block is only partly filled (to just beyond the three-quarter level) with index entries so as to
permit later insertion of new entries, as required. All entries in the fine-level index are
maintained in ascending key order. Figure 12—3 represents a fine-level index block
comprising three 256-byte sectors.
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12-4

Without Key

data

Key at Head of Record

key

data

Key iInternal to Record

data

key

data

LEGEND:

= Record key. All keys in a keyed file must have the same length; each record in a keyed file must have one
unique key; and the starting location of the key must be the same in each record. You specify the length of the
key, which may range from a minimum length of 3 bytes to a maximum of 80. (The maximum key length for

RPG Il records is 29 bytes.) No byte of any key may contain the hexadecimal value ‘FF'.

= Key location. The starting location of the key must be the same in each record. You may specify the number of
bytes of data preceding the key. If you default, IRAM assumes the key starts in the first byte of the record.

= Data portion of your logical record

= Length of logical record (key plus data). You specify this length, measured in bytes. All records in an IRAM file

must have the same length.

Figure 12—1.

IRAM Data Records with and without Keys
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EXAMPLE 1
SECTOR 1 SECTOR 2 SECTOR 3
1 2 2 3 3 4 5
EXAMPLE 2
SECTOR 1 SECTOR 2 SECTOR 3
1 1 2 2 3
EXAMPLE 3
SECTOR 1 SECTOR 2 SECTOR 3
1 2 3 4 4 5 6 7 8 8 9 10 11 12
NOTES:
All sectors equal 256 bytes.
Records in example 1 equal approximately 190 bytes each.
Records in example 2 equal approximatety 300 bytes each.
Records in example 3 equal approximately 70 bytes each.
Figure 12—2. IRAM Data Records Spanning Disk Sectors on a Fixed Sector Disk
FLAG BYTE CHAIN TO NEXT
FINE BLOCK
CURRENT NUMBER OF ACTIVE BYTES ——\
— e
CONTROL AREA
1S LAST SIX
BYTES OF INDEX
BLOCK
\
INACTIVE AREA \
ACTIVE ENTRIES \\

CONTROL AREA

Figure 12—3. Typical Fine-level Index Block of Three Sectors




UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 12-6
BASIC DATA MANAGEMENT

One other hierarchic level of index is always created: the coarse-level index. This is
hardware searchable and comprises 256-byte blocks, each containing a variable number of
entries similar to those at the fine level. One difference, however, is that the 3-byte
pointer in each coarse-level entry does not represent the file-relative number of a record
in the data partition; it points to another index block at a lower level — either a fine-level
index block, or a block in what is called the mid-level index. Another difference is that,
instead of containing a 6-byte control area, each coarse-level block uses its final byte to
indicate the number of bytes in the block that represent active entries. The index entries in
a coarse-level block are filed in descending order of key values, the high key of the block
being the first encountered by the hardware search. Mid-level index blocks have the same
construction as those in the coarse level; refer to Figure 12—4. The mid-level index is
created by IRAM as required; the process is described in the following subsection.

ACTIVE ENTRIES INACTIVE AREA
A—/\_—’\ /‘—\/\A

FINAL

HIGH - BYTE

KEY OF
SECTOR

Figure 12—A4. Typical Coarse- or Mid-Level Index Sector

12.2.3. Structure of IRAM Index

When the IRAM processor builds an index for your file, it creates at least two levels of
index: a fine level and a coarse level. If your file is very large, one or more mid-levels of
index are created as they are needed.

The fine level of index consists of an entry for every record in the data partition of your
file. The fine-level entries are filed in ascending key order until an index block (256 bytes)
is filled. At this time, one coarse-level entry is made that points to the high key entry in
that filled fine-level block. As each fine-level block is filled, another coarse-level entry is
made. This pattern is continued until all your records are on file.

The coarse-level index is arbitrarily allocated by IRAM; its size is disk-dependent. On the
fixed-sector 8415, 8416, and 8418 disks, IRAM allocates two tracks; on the variable-sector
8411, 8414, 8424, 8425, 8430, and 8433 disks, it allocates four. If the coarse-level index
is filled before all your records are on file, a mid-level index is created. The IRAM
processor allocates a new track, designates it as a mid-level index, and copies three-
quarters of the entries from the filled coarse-level track onto this mid-level track. The
IRAM processor creates a new entry in the coarse-level index that points to the high key
of a block in the mid-level. In this manner, three-quarters of a track on the coarse-level
index are replaced by a single entry.

As new fine-level entries are recorded, one entry is made in the coarse-level index for
each filled index block in the fine level, just as before. When the coarse-level track is filled
again, another mid-level track is allocated, three-quarters of the coarse-level entries on
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that track are moved into the mid-level index track, and one new coarse-level entry is
created to point to the high key of the second track of the mid-level index. This process
can be repeated until each entry in the coarse-level index points to the high key of a track
in the mid-level index. Figure 12—05 illustrates the structure of an IRAM index.

4 TRACKS
COARSE LEVEL {2 TRACKS ON

8416 AND 8418 DISCS)

MID-LEVEL ADD 1 TRACK AT
(IF NECESSARY) A TIME, AS NEEDED.

ONE ENTRY FOR
EVERY RECORD IN
DATA PARTITION

FINE LEVEL

Figure 12—5. IRAM Index Partition

At this point, the addition of new records would cause another mid-level index to be
created between the filled coarse-level index and the old mid-level index. A search for a
specific data record by key in a 4-level index would proceed as follows (refer to Figure
12—6):

®  the search begins in the coarse-level index;

= a hit is made that points to the new mid-level index;

®  the new mid-level is searched;

®  a hit is made that points to the old mid-level index;

u  the old mid-level is searched;

® 3 hit is made that points to the fine-level index;

m  the fine-level is searched;

B a hit is made which points to the data record in question; and

L] the data record is retrieved.
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12-8

It is not likely that your file would be large enough to require
but IRAM can create an index for any size file up to the ph
devices.

more than three index levels,
ysical limitation of eight disk

T T INDIVIDUAL DATA RECORDS

DATA PARTITION

\ | [ I

L | ] ]
[ [ I I

| I ] |
[ [ I [ |

1 i | | ]
| ] ] |

] ] ]

1/\ A
N\
SEARCH BEGINS HERE COARSE.LEVEL INDEX
;7 N
/ \\
FIGURATIVE y \\ NEW MID-LEVEL INDEX
REPRESENTATION y N
PARTITION (7T I 1N
/
//[ / T T —lﬁn\\owmm-l_ev&lwoex
/" 4A{'NDIVIDUAL INDEX ENTRIES \
Ay (T \ LT RN
| [T I IEN
il ~ I\ FINE-LEVEL
| LT I 1\, INDEX
LT LT LT [\

| [T P I AN

pal LTI LT RN
pal LT T RN

Figure 12—6. Typical Search of 4-Level IRAM Index
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12.2.4. Estimating Disk Space Required for an Indexed IRAM File

To estimate the number of cylinders for your primary allocation of disk space to an indexed
IRAM file, follow the straightforward procedure outlined herein. The result is a good first-
level approximation for your use in specifying the EXT statement in the job control device
assignment set that is used in allocating disk space for an indexed IRAM file to be created
by your program. The same calculations may also be used for specifying the number of
cylinders to be allocated for an indexed IRAM file to be generated from another file by the
0S/3 data utility program (as in the task of transcribing your data files in the System/3-
t0-0S/3 transition process).

The number of cylinders required for an indexed IRAM file includes those occupied by the
data partition and the index partition; the latter comprises the fine-level index and the top
levels of index (the coarse-level and the mid-level, if any). Your initial space allocation for
an indexed IRAM file must always be at least two cylinders because the data partition and
the index partition are separate, and each is cylinder-aligned. To obtain the approximate
size of the space the file will occupy, proceed as follows.

First, calculate D, the number of 256-byte sectors required for your data records:

record-length - number-of-records (1)

256

Next, calculate B, the number of index blocks required by your fine-level index:

B =

number-of-records ‘- (keylength + 3) <4> (2)

(256 - m) — 6 3

where:

the factor 4/3 is used because the average fine-level index will be 3/4 full. m is the
number of 256-byte sectors in the index buffer. (See 13.2.1))

Next, calculate F, the number of 256-byte sectors required by your fine-leve! index:
NOTE:

Over 95 percent of the file allocation is used by the sum of the data requirements (D) and
the fine-level requirements (F). Unless you need a more accurate estimate, skip the
calculations to obtain the number of 256-byte sectors required for the coarse level (T) and
the mid-levels (S) of the index, and do your final calculation as described in step 6 with T
and S set to zero.

Next, do the following calculations to obtain the number of 256-byte sectors required for
the top levels of the index — the coarse-level, T, and the mid-level, S.
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The coarse-level calculation is automatic: IRAM always sets aside two tracks of coarse-
level index for an indexed IRAM file that resides on an 8416 or 8418 fixed-sector disk; it
sets aside four tracks for a file on a variable-sector disk (8411, 8414, 8430, or 8433). The
number of sectors these tracks contain are found in column T of Table 12—1. If they can
contain enough index entries to point to all your fine-lfevel index blocks, no mid-level index
is needed.

On the other hand, if the number of fine-level index blocks exceeds what the maximum
coarse-level index can control, IRAM automatically creates one or more tracks of mid-level
index, one at a time, as it finds the need to control the remainder. You may proceed as
follows to calculate the number of sectors these mid-level index tracks will contain:

m Take (from Table 12—1) the value T, which represents the number of sectors
allocated to the coarse-level index for a file on the type of disk this index is to reside

on, calculate E, the number of index entries that T can contain, and compare this
number to B:

255
- [ ] . @
(keylength+3)

where:

[ ] implies the integer value only: no remainder.

If E is equal to or greater than B, no mid-level index is required. The value S (the
number of sectors required for the mid-level) in step 6 is set to zero.

m  On the other hand, if E is less than B, a mid-level index will be constructed; proceed
to calculate S, the number of sectors it will contain:

s = B—E _ (g) (5)

[ 255 ]
keylength + 3
where:

The factor of 4/3 is used because the average mid-level index will be 3/4 full.

The final calculation of the number of cylinders to allocate to the whole file is represented
by the following formula:

F+T+S) D (6)
c = + —
U-N A-N
where:
C
Is the number of disk cylinders to allocate to the indexed IRAM file.
A

Is the disk dependent number of 256-byte sectors per track (data partition) from
Table 12—1.
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Is the number of 256-byte sectors required for the data partition.

Is the number of 256-byte sectors required by the fine-level index.

Is the disk-dependent number of sectors allocated automatically for the coarse-
level index, from Table 12-1.

Is either zero (when no mid-level index is required), or the number of mid-level
index sectors required.

Is the disk-dependent number of 256-byte sectors per track, from Table 12-1.

Is the disk-dependent number of tracks per cylinder, from Table 12-1.

Example:

Given the following parameters, calculate the number of cylinders to allocate for an indexed
IRAM file residing on an 8416 disk:

Number of records: 77,5600

Record length: 512 bytes

Key length: 28 bytes

Index buffer length: 512 bytes

n D =

record-length - number of records

256

512 - 77,500

256

155,000 sectors for data partition.

number-of-records - (keylength+3) -

(266:m)-6

77,500(28+3) - 4
T (2562)6 3

6331 blocks for fine-level index.

(1)

4 (2)
3
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= F = m-B (3)
= 26331
= 12,662 sectors for fine-level index.

m  The coarse-level index for an IRAM file on an 8416 disk contains 80 sectors; by
inspection this number can be seen to be too small to avoid the need of a mid-level

index.
s E = [ 255 ] - T (4)
(keylength+3)
= [ 255 ]-80
(28+3)
= [8.22] - 80 = 8 - 80 = 640 index entries can be contained by T.
= 5 = 4 (5)
[ 255 J 3
(keylength+3)
= 6331-640 4
8 3
= 949 sectors for mid-level index.
m C = (F+T+S) + D (6)
U-N A-N
= (12,662 + 80 + 949) + 155,000
40 - 7 40 - 7
= 168,691
280

= 603 cylinders to be allocated for file.

12.2.5. Estimating Disk Space Required for a Nonindexed IRAM File

To estimate the number of cylinders to be allocated for an IRAM file created without an
index, proceed to calculate D, the number of 256-byte sectors required for your data
records, using formula 1 in the preceding subsection, and divide by the product of A times
N (taken from Table 12-1):

C=72"x (7)
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Table 12—1. Disk-Dependent Factors for Calculating Size of Top-Level Index for an IRAM File
U A T N
SPERRY UNIVAC (Number of 256-byte (Number of 256-byte {Number of sectors
f . . (Number of tracks
Disk Subsystem sectors per disk track sectors per disk track allocated to course- . .
. .. . . per disk cylinder)
for index partition) for data partition) level index)

8416 40 40 80 7

8418 40 40 80 7

8411 10 1 40 10

8414 17 20 68 20

8424 17 20 68 20

8425 17 20 68 20

8430 29 33 116 19

8433 29 33 116 19
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13. Functions and Operations
of IRAM

13.1. PROCESSING NONINDEXED IRAM FILES

Nonindexed IRAM files are created with specific processing requirements in mind. A
sequential nonindexed file is one in which the physical, consecutive order of records on
disk is of specific significance to your application, and you expect to process these records
one after the other. A direct nonindexed file, on the other hand, is one arranged on disk so
as to provide ready access to a specific record without processing any of the records
preceding it. The consecutive, physical order of records in the direct file is usually of less
importance than your ability to access each record at random, independently of any other
record in the file.

A capability that sets IRAM off from other disk access methods, however, is that record
retrieval, update, and other operations on nonindexed files may be performed
consecutively or randomly, regardless of the primary purposes for which files were
created. The direct file created randomly by relative record number has several special
characteristics that need separate consideration; for this reason, the processing
procedures for the randomly processed and sequentially processed consecutive file are
taken up separately in the following paragraphs.

Nonindexed IRAM files spanning two or more volumes may be created with only one
volume mounted at a time, or with all volumes mounted. They must always be processed
in the same way as they were created: only one volume online, or all online.* However, it
is important to realize that the nonindexed multivolume file intended for single-volume
processing may not be created randomly by relative record number, nor may it be
processed this way. Multivolume files for which relative record addressing is planned must
have all volumes mounted — whether they are sequentially processed or randomly
processed consecutive files.

All IRAM files may be processed with a randomly-ordered disk file that contains relative
record addresses; this type of file is known to the RPG Il programmer as a tag, or
ADDROUT, file. You may create such a file from an IRAM file by means of the ADDROUT
option of the independent OS/3 sort/merge program; this process is documented in the
sort/merge user guide, UP-8342 (current version).

For details of the actual programming specifications you must use for creating and
processing IRAM files in OS/3 using RPG Il, refer to the RPG Il programmer reference,
UP-8044 (current version).

*The IBM System/3 programmer recognizes the file created to be processed with all volumes mounted as an online
muiltivolume file; the file created for single-volume processing he recognizes as an offline multivolume file.
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13.1.1. Processing Sequential IRAM Files

A sequential file is one organized consecutively, its records being written on the disk in
the physical order in which you provide them to IRAM. They are usually processed
consecutively, one after the other, in the order in which they occur on the disk, and
usually all the records in the file are processed. IRAM furnishes you functions for
consecutive processing, but also provides functions for random processing, by relative
record number. The following subsections discuss procedures for creating and extending a
sequential IRAM file; for adding, retrieving, updating, and deleting records; and for
reorganizing a sequential IRAM file.

13.1.1.1. Creating a Sequential IRAM File

You define your IRAM file as an output file to be created in a sequential (consecutive) file
processing mode, and you specify the uniform size of your fixed-length records and the
size of your data buffer {(or buffers). You may use two contiguous /0O areas, each half-
word aligned, for double buffering if you desire, but they must have the same length.

To calculate the minimum size that you may specify as data buffer length, use the
following algorithm;

m  |If record size divides into 256 bytes without remainder, minimum buffer size is 256
bytes.

®  If record size is a multiple of 256 bytes, the minimum buffer size equals record size. .

8 Otherwise, minimum buffer size depends on the sum of record size + 255 bytes. If
the sum is a multiple of 256 bytes, then the minimum buffer size equals this sum. If
not, you must round this sum upward to the next multiple of 256 bytes; this, then, is
the minimum buffer size.

The same algorithm is used for minimum data buffer length calculations in creating direct
and indexed IRAM files as well. To specify data buffers larger than the minimum may
enhance your program’s performance. Note that subsequent programs processing this file
need not specify the same data buffer size that you use to create the file, but they must, of
course, specify at least the minimum.

After the file is opened, your records are submitted to IRAM, one after the other, until you
have no more records available. IRAM stores them in the data partition in the order of
submission — this is the consecutive order in which you may process them later. The
relative record number of the last record written is recorded by IRAM in the file control
table and the volume table of contents. Records are stored as a single, compact string of
bytes, without any space in the string unused or devoted to system overhead. IRAM
performs no sequence checking or duplicate record rejection in loading a sequential IRAM
file; these functions, if they are necessary, are up to your programs.
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13.1.1.2. Extending a Sequential IRAM File

Once the string of data records has been created, it may be enlarged through IRAM only
by appending new records at the end. IRAM does not provide functions for inserting new
records within the string, nor for adding them at the head of the string. Records may not
be appended during retrieval processing.

The usual method of appending new records to a sequential file is essentially the same as
file creation. Again, the file is defined as an output file for sequential processing, and the
same specifications made as before (except, as previously noted, that this program need
not use data buffers of the same size as the file-creating program used). After the file is
opened, your new records are submitted to IRAM and stored in consecutive order, as in
file creation; all are appended to the data string. This procedure requires you to specify the
EXTEND option in the LFD job control statement for the file.

It is also possible, in IRAM, to extend a sequential file in random mode — again by
appending each new record to the end of the string. For this manner of enlarging the file,
you redefine it as a chained output file for random (direct) processing, and you define a
field in your program to be used for providing a relative record number for each new
record IRAM is to append. You must also define a record work area in your program {equal
in size to one record length) in which you make each record available to IRAM. When the
file is opened, IRAM automatically initializes the relative record number field to the next
record number available for file extension. You use this for the first record to be appended,
incrementing the field by 1 for each succeeding record before you issue the output
function to append it to the file.

13.1.1.3. Adding Records to a Sequential File

When you have to enlarge a sequential file by inserting new records between existing
records, or by adding them at the head of the string, you must make use of processors
other than IRAM, which has no sequential or random functions for performing these tasks.
Your new records must be sorted into the consecutive sequence in which you expect to
process them, and be provided as an input file (together with your IRAM file) to either the
0S/3 independent sort/merge program or the OS/3 data utilities program. Either of these
processors can be used to create a new sequential IRAM file containing your inserted or
added records in their proper consecutive order. Refer to current versions of the 0S/3
sort/merge user guide, UP-8342, or the OS/3 data utilities user guide/programmer
reference, UP-8069, for the details of these procedures.

13.1.1.4. Retrieving and Updating Records in a Sequential IRAM File

You may retrieve or retrieve-and-update records in an IRAM file either in sequential
(consecutive) order or at random (using relative record number). Recall that if yours is a
multivolume file, however, it must have been created for processing with all volumes
mounted if you are to process it via relative record number (see 13.1). For consecutive
retrieval, define the IRAM file as a nonindexed input file for sequential {c