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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 (0OS/3). This manual specifically describes
0S/3 basic data management and its effective use. lts 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 0S/3 basic data management; one is an

introductory manual and the other is a programmer reference manual (PRM). The

introductory manual briefly describes 0S/3 basic data management and its facilities. The

PRM provides the characteristics of 0S/3 basic data management in skeletal form and is

intended as a quick-reference document for the programmer experienced in the use of
7N 0S/3 basic data management.

it

For systems with interactive facilities, an additional series of manuals is provided to
instruct and guide the programmer in the use of 0S/3 consolidated data management.
These are: . ; ; :

®  Introduction to consolidated data management, UP-8824
® Consolidated data management concepts and facilities, UP-8825

u 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. 0S/3 DATA MANAGEMENT
Introduces OS/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 OS/3 data
management in relation to punched Vca'rd, 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 conventions 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 multiple indexed random access method (MIRAM), and the nonindexed acces
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 OS/3 data management procedures for error and
exception handling; compare the EBCDIC/ASCII/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

ey,
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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 (caHed CARDIN) has
three keyword parameters: IOAREA1, BLKSIZE, and WORKA. :

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

Capltal 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 strlng 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 contamed W|th|n braces represents mandatory entries of Wthh one must
be chosen. : : A

Examples:

{f:l;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 specnfled entries must be chosen if that parameter is.to be mcluded

e

Examples

[INPUT=NO]
[OUTPUT=NO]

(=)

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. e

Examples:

An e"IpSIS (serres of three perlods) mdlcates the omnssnon of a varrable number of
entries. Lo ‘

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

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

Example:

positionayl parameterk1, positional parameter 2,, positional parameter 4
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for an ASCII Volume E-26
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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 commumcate or interface, with your data
management system. ' »

Data management services available to you, the programmer, via 0S/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 provuded 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 whnch 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 madvertently mOdIerd and compromlse the integrity of the file.

Consolldated data management ehmlnates 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 programmmg 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 result, you only have to decide how you want to process the file.

Y
/



UP-8068 Rev. 4 SPERRY UNIVAC 0OS/3 1-2a

BASIC DATA MANAGEMENT Update A

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.

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 II, 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 OS/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.

A

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

RECORD

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 ofiterms' 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 o '
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.

s

T

i
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4 ) 1.3.2. Punched Card Files B S R U RS S
A«.‘punchedycard file ‘consists:of,‘ a card"deck,:rinput 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 sequentlal flles‘
(handled one record at a time in. sequentral order) : , o ;

."w;'i
wl

You must not confuse a deck of cards to be handled as a data: management card ﬁle wuth
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 srmllarly to card flles In fact,

diskettes are intended as rapid replacement media for card processmg 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 dlskette in
more detail.) .

1.3.4. Printer Files

Printer files include standard text, listings, forms, and similar prmted 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: detalls on prmter frles and records*‘
Sectlon 7 descrlbes the uses of control characters. :

1.3.5. N‘l‘agnetic ‘Tape 'Files

Magnetlc tape flles are also sequentlal flles and can span more than ‘one volume (reel)'
Each magnetic tape file is identified by two fule 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 HDR2) 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 (EOQV) 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; Appendrx E descrlbes the Iabels for magnetlc tape’
fules ~ . : S '

TAPE MARK TAPE MARKS

!

VIIH L HE Y , , , E| B,
. O] D| D ) . L olo]| =
d L R P I: DATA‘ , ’ BLQCISS v v I
1711 21 -1 R o 1] 2
LEGEND:
Pt
VOL1 Volume Label t
HDR1 File Header Label 1 ) S
HDR2 Eile 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. 36 Dnsk Flles

Provrslons for dISk frles dn‘fer from those for ‘sequential devrces 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 retrleval ‘
is usually paramount ln this context several consrderatlons are pertment ’ -

ls search by-key needed7
® |s appending new data to a series satisfactory, or are insertions necessary?

®  Are direct addressing or sequential access, or both necessary?
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B [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. B

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 Ietter/flgure shn‘tmg
capabilities are provided. SR : :

1. 4 PROGRAMMING FOR DATA MANAGEMENT

All users of OS/3 must employ the conventions establlshed for deS|gnat|ng exrstlng flles
and new files in the job control stream. In usmg data management you must also code
approprlately in your BAL program . : o ;

= By rssurng a DTF declaratlve macromstructlon provrded 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.

® By using ordinary. assembler instructions, you must reserve sufficient. amounts of
main- storage buffer space and workspace and you must prowde the error/exceptlonf
routme o , Fal o

= By issuing imperative macromstructlons provrded Wlth each -access method you
~ request data management to perform specific file- processrng functions. &

®  You must realize that general registers O, 1, 14, and 15 are Ioaded 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. ** =

® - 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 reglster 13 when you enter: each :
‘data management |mperat|ve 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 0S/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 resultlng f||e is then
susceptlble ‘to sequentlal and direct” access w1thout keys

Ehmlnatlng the index does not preclude the ablllty 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 Flles

The flexibility of sequentlal access method (SAM) and dlrect access method (DAM)
processing has been augmented in 0S/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

1.5.3. IRAM Files

The indexed random access method (IRAM) is an access method in OS/3 for handling disk
files and is intended for use by programs written in RPG Il language the sort, and data
utilities. The functionality of IRAM is equivalent to that provided by 0S/3 ISAM and
ASAM, and by the OS/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 Flles

’The multlple mdexed random access method (MIRAM) in OS/3 is used for handhng
'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 IV. 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 usmg the
sort/merge and data utllmes 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 descrlbes
" the error and exception handling features of 0S/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
locatlon‘O relative to the load module.

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

1.6.6. 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, 0S/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. e

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.




UP-8068 Rev. 4 SPERRY UNIVAC:0S/3 1-12

BASIC DATA MANAGEMENT

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 lnternal hits could be made in blocks of 512 bytes and
other multlples of 256" bytes : \ ,

1.5. 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:
m  Declarative macrﬂoinst’ructions

= Imperative macroinstructions

1.6.1. Declarative Macroin:sirucfiohs

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" |mmed|ately
; followed by an equal (=) sign and one spec1f|catlon : e

:Tkhe ~format of the declaratlve macromstructlontls:

LABEL I A OPERATION A i o 'OPERAND

filename } - DTFcc I keyword-15=x,..,,keyword-n=z

Plani N
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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.
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—2, 15—3, and 17—1.) o ) B

The DTFs may have the following forms:

- 'DTFCD

: Defmes an lnput output or combmed punched card flle R

DTFDA

Defines either an input or output direct access disk file.

DTFIR

Defines input or output indexed or nonindexed IRAM disk files.

DTFIS

‘,~,,;Def|nes an findéxed sequential disk file.

DTEMI

DTFMT

Defines an input, output, or in/out magnetic tape file:

. DTENI e

Defines a nonindexed input and output disk file. -

~DTFPR

Defines a printer omput—"fil‘e;]
DTFPT

Defines an input or output paper tape file.

Defl,nes,.an input or outp‘uf indexed or nonindexed MIRAM disk files.:: *
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m  DTFSD
g D‘efines uavm in;put,,l, bﬁtput, ’o,r ’cc\)mbinve’d s‘equenti’al access- disk filé.
= DPCA | | |
Si;rvhiykiar to,:; DTF n%iaCro'ins;triJction, but defineé a pértition of a disk file rather than the
entire file. , , o
1.6.2. 'lm.pé;;tive Macroinstructiohs

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 I A OPERATION A l OPERAND

[name] ' xxxx I YYYY....2222 -

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 reqwred for program operatuon These components
include: o C e s : :
. System service programs {SSP)

= Job control

®  Supervisor

®  |inkage editor

®  Data utilities. o o

1.7.1.:' System Service Programs (SSt’) .

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

The disk prep routine performs a surface analysrs for the dISk tracks and assngns 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 magnetlc tape prep routme prepares magnetrc tapes in standard label format by
writing the initial volume Iabel dummy file header label, dummy file trailer label, and tape
marks. P X - R A S

Other system servnce programs mclude dump routmes in non narratlve or narratlve
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).

5
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1.7.2. Job Control A : e w T . )

The mam functlons of job control, as related to data management are:

Allocatlon of requ1red perlpheral dewces
| i;Flle control block (FCB) management

;'Catalog management allowing automatlc ldentlflcatlon of files by name -

Loading printer vertical format buffer (VFB) and load code buffers
Defining software facilities (SFT) needed to support the user program

Modlfymg DTF specnflcatlons at run- tlme (DD)

Perlpheral devnces are assugned through job control statements that specrfy loglcal unit
numbers, alternate device types, and information about the flle These jOb control
statements include: : ‘

// DVC Statement assigns device number.

// VOL Statement describes tape and disk volumes.
// EXT Statement provides disk extent information. T UL o
// LBL Statement provides additional tape and disk identification information:

// LFD Statement links the file defined by the DTF macromstructlon Wlth the flle and
device information in the control stream.

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

A separate flle control block is maintained automatically in main storage for each active
file. This block contains all descrlpttve mformatlon about the flle and is used for reference
when the flle is belng accessed ' S

OS/3 automatrcally 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 effectlve only durlng the
job-step in which they are specrfled - -

For details on OS/3 jOb control refer to the job control user gu1de 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 mcludes the followmg : :

= 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: =

B 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.

B 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.
B Timer services

Used as a reference for computing run time, scheduling, etc.
B 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).

m  System Access Technique (SAT)

An input/output control systems that provides a standard interface for tape and disk
subsystems between 0S/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 OS7/ 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 08/3 submlt parameters and start your jOb

The OS/3 data utllltles and service routines are descrlbed 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. GENELR‘AL

This section descrlbes the data formats and file conventions that apply tothe card reader
and card punch subsystems supported by the SPERRY UNIVAC 90/30. System and the
0S/3:

= SPERRY UNIVA(; 0604 Card Punch Subsystem

= SPERRY UNIVAC 0605 Card Punch Subsystem

®  SPERRY UNIVAC 0716 Card Reader Subsystem

®  SPERRY UNIVAC 0717 Card Reader Subsystem

= SPERRY UNIVAC 0719 Card Reader Subsystem

For the functlonal charactenstlcs of these subsystems refer to Appendlx 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 basie b‘urtc/hed cards/fyor subsystems suppbrted by OS/3 are stahdard 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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COMBINED FILE
(ALTERNATING DATA
AND BLANK CARDS)

2.2.1. Card Input Files

OPTIONAL
51-COLUMN.

| +~e—eeme END-OF-DATA JOB
CONTROL CARD

1TO n CARDS
EACH CARD IS

. A SEPARATE .
RECORD

START-OF-DATA

JOB CONTROL CARD
{OPTIONAL) .

END-OF-DATA JOB “

Illllll‘
/llllllI/l

CONTROL CARD

START-OF-DATA JOB
CONTROL CARD

Figure 2—1. 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 mput files; the same
format is used for combined files (8.2.3). : o

record n

NOTES:

1. The record length, A, must be an even number of bytes, at |east as many as specified by the BLKSIZE keyword
parameter.
2, The |/0 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 i/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 170 area, and then output to the card-punch, where the records are punched in the
standard 80-column format. The cards are then accumulated m a stacker whlch 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:

m  Data can be read from a card then punched on the same card ThIS requrres the
nonoverlap mode of processing (3.3).

m 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).

®  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 readmg 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 I0CS. You must supply the end-of-data card for input and combined files.
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2.3.3. Card Punch Records - o -

You may form card punch records either in the |/0 area or in a designated work area of
main storage The records illustrated in Figure 2—3, are of three types
® Fixed- Iength records
®  Variable-length records
E Undefmed Iength records
'ched Length N
data’
l &y
A P
1
Undefined
data’ .
A-
Variable-Length g
b r u data AT
D < - A >
a F .
|
LEGEND:
b  Block size field, four bytes

ro Record Iength fleld two bytes, binary . o
Reserved (two bytes) may be any two characters chosen by the user ‘ f
Data record Iength - ) e

' Vanable record Iength
‘Record size field )

™o o>

170 area layout
NOTES:
1. An /0 area must be so aligned that the first character to be punched falls on a half-word boundary.

2. Recordlength, as abinary 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 I/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 oper"atibhgof
- Punched Card SAM

i

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.

o
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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 foIIow :

Format: .

LABEL A OPERATION A OPERAND -
filename DTFCD [ASCII=YES]
) . B . . [ AUE YES]
T a 1L BLKSIZE—-n]

[LCONTROL=YES] '
[.CRDERR=RETRY]
[, EOFADDR-—symboI]
L ERROR—symboI]
, lOAREA1-symboI

1 IOAREAZ“symboI]
| LIOREG=(r)]

[,ITBL=symbol]

|.MODE= ( BINARY)

ANs
\[OPTION YES]
[LORLP=YES] .
. [OTBL—symboI]

- [,OUBLKSZ=n] .
,RECFORM=

UNDEF
VARUNBY |

oy

A, SAVAR EA=symbol] -

ET
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~ LABEL AOPERATION A OPERAND {

filename DTFCD TYPEFLE=
(cont)

[WORKA=YES]
Keyword Parameter ASCII
ASCll—YES s SRS - '
‘Specifies processmg in Amerlcan Standard ‘Code for Informatron Interchange

- (ASCH).

For input files, you must specify this parameter if you desire your card data to be
,translated into ASCII code for mternal processmg and storage r :

' For output flles you must specnfy thls parameter rf internal processmg 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:

e

AUE=YES o | E - _
Inhibits data management error processmg when validity check errors are
detected on nonbinary .input flles

In punched card input frles a valrdlty check error (also termed a unrque 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 mlspunch Each tlme 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 Iast 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 rndlcate that the error is to be rgnored 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, lf you do not specnfy 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 lgnores the AUE keyword parameter if 8413 diskette files are
used. : : :

Keyword Parameter BLKSIZE: .
BLKSIZE=n 8 '
Specifies the length of the I/O 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 bmary, 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 /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 rssued to the operator wrth a requrred reply:

If omrtted the block size is determmed from the keyword parameters MODE,
RECFORM and STUB ol L o ;

Keyword Parameter CONTROL : PR

CONTROL—YES

Specifies that your program will issue one or more CNTRL lmperatlve 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 rs pnnted in the DTF
expansion in your assembly listing. : i

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 toe 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 fnles If the 8413 dlskette is- used, the CRDERR RETRY
parameter is rgnored

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 mlme (see 3.6 and
Appendix B). . -

Parameter IOAREA1: .

I0AR EA1 —symbol

Specifies the address of -an I/O area that each mput 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. |/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 1/0 areas must be at least

Keyword

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 specrfled by the keyword parameter BLKSIZE

Parameter I0OAR EA2

IOAREAZ—symbOI

May specify a secondary :|/O area for standby processing; must be used to

- specify the output area for a combined file. You must allocate /0 areas that

Keyword

provide an even number of bytes of data. The frrst data byte must be alrgned ona
half-word boundary

Parameter IOREG:

IOREG=(r)

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 170 areas. This parameter may not be specified if either a work area or a
combined file is specified through the DTFCD macromstructlon Do not specify

- WORKA if this parameter is specified.

Keyword

Para meter ITB L:

‘ ITBL symbol < :
-Specifies the addrass of the 256 byte translatron 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. t : .
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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: g

MODE=BINARY } Ak fo 2 - :
This form is used for cards read on the card reader in blnary mode or for cards
read or punched on the card punch in column binary (rmage) mode An /0 area
of 160 bytes is required for one 80-column card. o :

. The binary mode is not. avarlable for 96- cqumn cards Thrs parameter is ignored
if the 8413 drskette is used. S ,

MODE CcC
: On the card punch, this form must be specified for cards read or punched in
compressed code. An I/O -area of 80 bytes is requrred 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 ASCI=YES: parameter is specrfred If no
MODE keyword is supplled thls optron 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 readmg a byte or card column in the record to be translated, data
management places into the receiving byte of 'your 1/0O 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 |/0 area the bit-pattern it finds in position O of
your ITBL translation‘table. If you move to your I/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 Hol/erith Punched Card Code in Table C——1 and SO on.

Do not use the Hollerith Punched Card Code column in the ASCII portron of Table
C—1 for thrs translatron table feature

Keyword Parameter OPTION.
OPTION—YES

Specifies an optional frle one WhICh you antrc:pate will not mvarlably be required
for every execution of your program.: :
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When the OPTION keyword parameter is used, optional file processing is peiformed
by data management'

- |f the OPT posmonal parameter lS mcluded 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 assngnment set). :

Optlonal file processmg

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

®  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 , : S . ‘ o
May be specified for comblned ﬁles processed in overlap mode when you are
using a card read/punch unlt with the prepunch read station feature mstalled

In the overlap mode each GET or PUT macro processes a dlfferent 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 frve cards flve successive PUT macros punch flve cards.

~ ‘Three possnble combmatlons for |ssumg GET and PUT macromstructlons are:

1. Alternating GET and PUT macromstrucnons when used wnth alternatmg
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.
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( 3. Multiple GET and multiple PUT macroinstructions, when uséd 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 Para meter OTBL

OTBL—-symboI ' "
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 requrred n‘ the keyword parameter MODE—TRANS
- specified. '

Keyword Parameter OUBLKSZ:

'OUBLKSZ=n o : ' ‘ R
Specifies the length (m bytes) of the secondary I/O area (IOAREA2) for a
combined file. If OUBLKSZ is omitted, the size of the output block |s assumed to
be the same length as BLKSIZE. E

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 optlon
. (RECFORM=FIXUNB) must be used. R 2 ' o

S

RECFORM=UNDEF ‘ o
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 specnfrcatron causes the generatlon of an mvahd DTF field message
DM61 ‘

~RECFORM=VARUNB , o o
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:

SAVAR EA—symbol

‘Specifies the Iabel of a 72 byte regrster save area ahgned on a full-word
boundary.

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

If you have a program wrltten for the SPERRY UNIVAC 9200/9300 Senes in which
register 13 is employed it may be converted to 0S/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 thls area.

If SAVAREA is not specified, register 13 must be loaded with the address of a 72 byte
register save area, alrgned on a full-word boundary, before any |mperatrve macros are
rssued : v o

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 specrfrcatlons are |gnored

STUB= 51 t S
The stub card read feature applies to cards with 51 columns R

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

V The block size. specnfred (BLKSIZE—n) must be Iess 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 readmg all
columns of a 51-column stub card. , ' :

If omitted, standard 80-column cards are assumed.

Keyword Parameter TYPEFLE:

Descnbes an input file only. This optron is assumed if this keyword parameter is
‘ not specrfred
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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 I/O

area.. The address of the current work area must be specified with each GET or

PUT - macroinstruction.

parameter IOREG must not be specified.

The following aré examples of coding'the DTFCD macroinstruction.

If this keyword parameter is specified, the keyword

Examples:
LABEL AOPERATIONA OPERAND !

' ‘ ’ 16 12 80

b, READER FILLE DEFINITION |- SAMPLE , | | | »
lll‘l‘lllk(‘Ill"I‘lllllllllllllljlllll 1 1
CARDLIN | | PTECD| ITOAREAL=AREAL | (| ] 1 .
1 1’1 [ R EILKSJ:I%:EF—‘-BJOI,l WS N B N B ] 1
T 10 ,EQF-AATDID?RFHLABTLTD:;I T N I .8 L 1
i e p by | RECEORM=FIXONBGL 1 00 | 1| | H
[ T T T R TYPE IF'ILE’F;INTPIUlex ey g b1 gx | i
l‘ RN Loy NbRIKIAl—IYLESI bvvv g Lo g o b1 | '
6 _PUNICH, |FITILE DEFINITIION —ISAMPLE, | , | | l .
'1|11|"lx‘\l1:1‘vl;;lln:n;lnxlnllclnll | 1
CARDOIVT, | PTFCD| [IOAREAL=AREAl 4 | o | LX] ] .
TETENEE SR I E’ATRiEW)Z!-.A’R_JEALZL;J_| RSO R B 1. I 1
AT e 1 IOREGI=( |5|)L-1 T BT R I ] "
T Ly ,IBJ_.NS.I&E‘- 801..,.‘.“‘.‘1\ L X 1 L
AN B . L1 a IECIF‘O{RJ“‘HQN{DIEIFI?I IR R | | L
g | ’| 1 | |EC|5|IIE1&;=|(JD1,x e ey X ] 0
SUN RN BT | TK;PIE']FILIEIE'bIUITrPIUITI-’.l R | 1
[N R O AT 1 ] MD:E|?[5|T«D1.;| I N A TR N I A O )4 | L
N i 1VI_E_&E&W=,E1X.IFH....I.,.H.II l .
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Table 3—1. Summary of Keyword Parameters for the DTFCD Macroinstruction (Part. 1 of 2)

Files ;
Keyword Specification Input Remarks
Output Cmbnd
ASCHl YES X X X Specifies processing in ASCll; 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 o
‘CONTROL* YES X X Specified if CNTRL macro is to be issued to file
| CBDERR* 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
IOAREA1 symbol R R R Address of input/output area; output area for a
B N combined file .
|IOAREA2 symbol X X X Address of alternate mput/output area; output
area for a combined file - 5
IOREG (r) X X : Genera‘i; register i2—13) ‘that contains the
: address of the current record when processing
in two 1/0 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 specufled
| MODE BINARY* Y Y Y ~Specmes cards are to-be read or punched in
o : T column binary
cc ' Y Y Y k Specifies records are to be read or written in
) : < compresed code i
Y Y Y Specifies records are to be read and written in
EBCDIC
TRANS LY LY 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 . Speclfres that a combmed fnle is to be processed
: . : ‘in an overlap mode -
OTBL symbol X X "Ajddr’ess of output rransl‘ate table; required when
‘ MODE=TRANS is specified
OUBLKSZ n- -R Specnfles the length of 10AREA2 for a- comblned
file .
RECFORM** R Y "R For fixed-length recgrgl_s i
UNDEF* Y For undefined records
VARUNB Y For variable-length records

S

R
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i ’ 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 reglster (2—13)
contains record size LT
n X X . . Specifies record size in bytes and is used wrth
: BLKSIZE for mult: sector 170 on d:skette 2
SAVAREA - ‘ YES X X X k Specrf|e§ 7,g;byte xregrste:r;s,eve ‘a/rea
STUB* 51t X " 'Stub card read for.51-column cards *
66 X © Stub card read for 66-column cards
TYPEFLE" R ““For input files 7T
OUT'PUT" ‘R:,‘ ‘ ;?FQI'WC)U}V}E)U{ :f;'iles; “
CMBND,:+ . ‘R For icombined read/punch:file - - DR
WORKA YES X x| x Records are to;i)‘e/;srocessed in work area. Omit
IOREG
LEGEND:
R Required o ! 4
- X= - Optional - -~ e TR R STt ' e
7 Y One option required
g‘\ﬂ_/ *Not appliable for diskette files

**Parameter may be changed on DD job control statement. ‘
tParameter may be changed on DD job control statement for dlskette conly.

3.4. IMPERATIVE MACROINSTRUCTIONS
There are five imperative macroinstructions available to you for processmg punched card
SAM frles
Macromstructlon Use "
OPEN File control
GET Record processing oy
PUT . Record processing . SNy b ek RN TP b
CNTRL Output and comblned file record control
CLOSE File control
The following paragraphs provide you with a detailed description of )t‘hesem

macroinstructions, and- provide- codmg examples with explanatlons when requrred to
clarlfy use.
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OPEN ' CBegin, e e

3.4.1. Open a Card SAM File (OPEN)

Functlon

Before a file can be accessed by the logical 10CS, 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. supphed all the necessary keyword parameters defining the file. The

device allocatlon performed by the ]Ob control programi’is determlned

" The actions performed by the OPEN transnent routlne 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 macromstructron is issued. For. output files, no data is
written; however, the data area is made available for use. Only -one f|Ie per card
: reader should be-open at any one time durmg executlon of a “program.. -

Format:
LABEL A OPERATION A OPERAND
[name] OPEN filename-1L....,filename-n]) T
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 v RN LD -
Indicates that reglster 1 has been preloaded wrfh the address of the declaratnve
macroinstruction.’ T ' -

Example:

EER D D L B P B LR —
LABEL AOPERATIONA OPERAND A
16

E
FON IR A ?‘PrENr IIN;P1UI1-|-"lolulrfplul-‘.l7ILIIISITAIQN1Q1 b bee e by

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.).

P

':«:%«\‘g
/

-

S



UP-8068 Rev. 4 SPERRY UNIVAC 0S/3 - 3-17 -«
BASIC DATA MANAGEMENT -

3.4.3. Outbut a Record (PUT)’"

Function:
The PUT macroinstruction delivers an output record to the Iogrcal IOCS m elther the
output area or ‘a<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>