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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 0OS/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: . A
¥  Introduction to consoclidated data management, UP-8824

®  Consolidated data management concepts and facilities, UP-8825

u Consolidated data management macro language user guide/programmer reference,
UP-8826 B

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 0OS/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 0OS/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 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 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 A.B
TAG3 CNTRL AB.C
TAG4 CNTRL A,C

s
g
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-®m . 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
“.owritten-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

= Capltal Ietters 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 contalned within braces represents mandatory entries of WhICh one must
be chosen. , :

Examples:

{f;l;—))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: S

[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. R

Examples:

[,MERGE‘—-{

[, {Ascn

An elliypsis,\, (Series of three periods) indicates the,.omissioh of a variable number of
entries. v s

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

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

Example:

positionayl parameter 1, positional parameter 2,, positional parameter 4
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BASIC DATA MANAGEMENT

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 OS/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 0S/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 modn‘led and compromlse the integrity of the file.

Consolldated 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 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
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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 (guestion 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 Il, 1968 American
National Standard COBOL, 1974 American National Standard COBOL, and FORTRAN.
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1.3. DATA STRUCTURE

The structural entities recognizéd 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 FILE COMPRISES ONE OR MORE SPANS
OF TRACKS ON ALL SURFACES OF PACK
P

RECORD

DISC PACK

NOTE:

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

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
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1.3.2. Punched Card Files

A punched card file consists of a card deck, |nput 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. sequentlal order).” ' : 7 SRR L :

R
=

You must not confuse a deck of cards to be handled as.a data management card file wrth
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 dlskette in
more detail.) '

1.3.4. Printer Files V

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: detalls on prmter flles and records :
Sectlon 7 descrlbes the uses of control characters » S

1 3 5. Magnetlc Tape Flles

Magnetlc tape files are also sequentlal frles and can span more than ‘one volume (reel)‘
Each magnetic tape file is identified by two frle 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 (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 isr presented in Sectlon 8; Appendlx E descrlbes the labels for magnetuc tape

flles R R : ; t

TAPE MARK TAPE MARKS

!

v H]HF U o . E E:f u
. 0| D|D \ ) ) olo| .

L R R E DATA‘ V BLOCt(S v v I

1117121 1 E ’ i 1] 2
LEGEND:

P

VOL1 Volume Label {
HDR1 File Header Label 1 e
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-Organizatior -

1. 3 6 Drsk Flles

Provnsnons for dlSk f|les dlffer from those for sequentlal 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 retrreval .
is usually paramount In this context several consnderatlons are pertment -

L Is search by-key - needed7
= Is appending new data to a series satisfactory, or are insertions necessary?

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

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.: Translatlon and Ietter/flgure shlftmg"
capabilities are provided. . : S ~

1 4 PROGRAMMING FOR DATA MANAGEMENT L

All users of 08/3 must employ the conventions establlshed for desrgnatlng eXIstlng flles
and new files in the job control stream. In usmg data management you must also code
approprlately in your BAL program . ; iy

® By |ssumg a DTF declaratlve macrounstructlon 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.

®m By using ordinary assembler instructions, you must reserve sufficient amounts of
main- storage buffer space and workspace and you must provrde the error/exceptuon'
routlne B : S S

® By issuing imperative macroinstructions prowded with each access method you“
' request data management to perform specific file- processmg functlons o

®  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. ‘ ‘

n 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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1.6.4. MIRAM Files

- The - multiple indexed random access method (MIRAM). in 0S/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 IV. MIRAM provides the
same functions as those provided by 0OS/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 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 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
Iocatron»O relatlve to the load module

Errors occurring during file extend operations are always associated with |nab|l|ty to
acquire output space for a buffer and consequent loss of output data On' extend failure
errors, f|Ie extend procedures now minimize loss of output 'data to ‘one record. '

1.5.6. Disk Flexibility and Hardware Constralnts

The obligation to handle disk devrces wrth ‘different characterlstlcs has lnﬂuenced ‘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.
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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 lnternal hits could be made in blocks of 512 bytes and
other multlples of 256" bytes

, 157 ,Shared\ Data Management M‘odyules

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 lnterface between you and data management consnsts of:
u Declaratlve macronnstructlons

L lmperative macroinstructions

- 1.6.1. lDec“Iarat,iye Macroinstr'uc’ttio‘ns

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" lmmedlately
~ followed by an equal (=) sign and one specn‘lcatlon : :

;'The format of the declaratlve macromstructlon is:

LABEL I AOPERATION A ! S 'OPERAND

filename l - DTFecc I keyword-1=x,... . keyword-n=z

T

s

o,
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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, 16—3, and 17—1)) o ) S
The DTFs may have the following forms:
= . DTFCD
~ Defines an input, output, or combined ‘p‘unch_ed card file. o o

= DTFDA

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

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

::;Defines an indéxéd sequential disk file.
= DTFMI

‘Defihes.an input or.output indexed or nonindexed MIRAM disk files.: =
s DTFMT

Defines an input, output, or in/out magnetic tape file.'
B DTFNI R LI

Defines a nonindexed input and output disk file. -
= DTFPR

Defines a printer output file.
= DTFPT

Defines an input or output paper tape file.
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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 requured for program operatron These components
include:, : Coee :

L] System service programs (SSP)

= Job control

®  Supervisor

=  linkage editor

®  Data utilities. . < -

1.7.1. System Service Programs(SSﬁP) .

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

The dlSk prep routine performs a surface analysrs for the drsk tracks and assrgns 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. : . : . S

Other system servrce programs mclude dump routmes in non narratrve or narratlvei
formats. The SYSDUMP and JOBDUMP routines provide the resident shared-code:
drrectory and the preamble EXTRN table in narrative format

These routrnes are descrlbed in detail in the system service programs (SSP) user gurde ;
UP-8062 (current version).
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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 foHowmg o S

PIOCS

Those macroinstructions and routmes that schedule and monutor execution of channel
programs, controlling the actual transfer of physical records between external sources
and main storage. These routines also provide for device 1/0 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 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 o Sy

:The 0S/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 submlt parameters and start your jOb

The 05/3 data utllmes and service routmes are descrlbed in detall 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

A,

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 rn a stacker whrch 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. Thrs 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).

X,

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 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 |/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

L Undefmed Iength records

Fuxed Length

data
I A ' >
1
Undefined
data
cvos A >
Variable-Length ’
b r u data
D < — A
| Lo
|
LEGEND:
b  Block size field, four bytes

ro Record Iength field, two bytes, binary

u Reserved (two bytes) may be any two characters chosen by the user ‘ f ‘

A Data record length o

C Varlable record Iength

D Record size field - ‘ 7 - ' -

F  1/0 area layout T ‘ - c - ‘ R o
NOTES:

1. An 1/0 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 1/0 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

A
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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 /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
(/%) job control card and an end-of-data (/*) job control card and add these to the
beginning and end of the punched card deck.

oo,
&
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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)

T
CMBND ) |

[WORKA=YES]
Keyword Parameter ASCII

ASCII—YES ; : i

Specifies processmg in Amerlcan Standard Code for Informatlon Interchange

(ASCI).

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

' For output flles you must spec:fy thls parameter If 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:
AUE=YES L ” V h

Inhibits data management error processrng when validity check errors are
detected on nonblnary input flles

In punched card input flles a vahdrty 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 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 m,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, |f you do not specrfy 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 ; : '
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 mhne (see 3.6 and
Appendix B). .

Parameter IOAREAT: .

IOAR EA1 —symbol

Specifies ‘the address of .an I/O 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; IOAREA2 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 |/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 IDAREA1T 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 IOAR'EAZ:

IOAREAZ—symboI

May specify a secondary :1/O area for standby processing; must be used to

- 'specify the output area for a combined file. You must allocate 1/0 areas that

Keyword

provide an even number of bytes of data. The frrst data byte must be aligned on a
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

Keyword

work area is not required, this keyword parameter must be specified when there
are two /0 areas. This parameter may not be specified if either a work area or a
combined filé is specified through the DTFCD macromstructlon Do not specify
WORKA if this parameter is specnfled i

Para meter ITBL

ITBL——symboI :
-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.
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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 B . i ’ :
This form is used for cards read on the card reader in bmary mode or for cards
read or punched on the card punch in column binary (|mage) mode An 1/0 area
of 160 bytes is required for one 80-column card. :

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

MODE=CC

- .0n 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 ASCH=YES parameter is specrfred If no
MODE keyword is supplred thls optlon 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 assrgned toit. ~ .

On readrng a byte or card column in the record to be translated, data
management places into the receiving byte of your I/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 1/0 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 Hollerlth Punched Card Code in Table C—1 and S0 on,

Do not use the Hollerith Punched Card Code column in the ASCII portron of Table
C—1 for thls translatlon tabIe feature.

Keyword Parameter OPTION

OPTION—YES
Specifies an optional file: one whrch you antrcrpate will not mvanably 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'

n Wlf the OPT posmonal parameter |s mcluded in your DVC ]Ob control statement
and the device is not avaialble at execution time; or :

B when no device is assigned to the file by your jOb control statements (i.e., no
DVC-LFD device assngnment set). : r

Optlonal file processmg

N 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.

B 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 riot. You wiill
not be able to perform further processing on the file.

T

Keyword, Parameter ORLP:" - - .. . .

ORLP—YES : T .
May be specn‘led for combmed ﬂles processed in overlap mode when you are
usmg a card read/punch unlt with the prepunch read station feature installed.

In the overlap mode each GET or PUT macro processes a drfferent 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 flve successive: PUT macros punch f|ve cards.

AThree possrble combmatlons for |ssumg GET and PUT macrornstructlons are

1. Alternating GET and PUT macromstructrons when used wrth 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 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 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 required if the keyword parameter MODE=TRANS
- specified.’ s ‘ - T : R

Keyword Parameter OUBLKSZ:

“OUBLKSZ=n : i B
Specifies the Iength (m bytes) of the secondary I/O 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' SR 3 \ : , ,

Fixed-length unblocked records are assumed by the. logical IOCS when this

o keyword parameter is omitted. For input or combined files, this option
(RECFORM=FIXUNB) must be used. =~ 2 ‘ R

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 specrfrcatlon causes the generatron of an mvahd DTF freld message
DM61 :

**R‘EC-FORM=V/XRUNB‘ S
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
;o operations in processing diskette files.
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Keyword Parameter SAVAREA: .

SAVAREA—symboI ‘ «
Specifies the label of a 72 byte reglster save area ahgned on - a full-word
boundary.

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

If you have a program wrltten for the SPERRY UNIVAC 9200/9300 Serles in which
register 13 is employed, it may be converted to 0OS/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 thns area.

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

STUB= 51 ,
The stub card read feature applies to cards wnth 51 cqumns

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

: The block size. specnfled (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 readlng 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 option is assumed if this keyword parameter is
not specnfled

L
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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 foIIoWing aré examples of coding the DTFCD macroinstruction.

If this keyword parameter is specified, the keyword

Examples:

LABEL  AOPERATIONA OPERAND ;
: 72 80
b, READER| [FLLE DEFINITISON |- SAMPLE. , | | L
v by P b b b b b b e b b Loy 4
CARDLIN , | Precd IToAREAI=AREAL |11 (01 ] Lyso
T B | TR ILKlslIlz'uEn—nelalql I S R R | | IO
TR d o JO .:’EpI‘F‘JAI‘D[D‘Rl—lLABTIC‘DL;l R R I .8 ; | T
v el | RECFORMEEINONB, L 0 1 LR Ly 0
e by s | TYPEFLE =T NTPUnTn-’n IO N R U .4 Loy
1“ TSR S Lo ey NQIRIKAI-‘-HYIE‘F.:; b v g b s ol | 1 L1
6 PUNICH, |FITILE DEFINITION ~ISAMPLE, , , . | | Ly o1
"1lll|‘llyt‘l|!lvnllllllllltllxll_lllllll i -
ICARDS®IOT IDWIHC‘D‘ IplATR]ElAIFIA‘lRlEIA]\u;I IR R I 1. Ly
v b P &ATR&AI@.A?&EA&@J Ll Lx ST
ISR B I IOTR_Q_QF(:‘S:)I?I IR AR R O I . Lva s
ST L VIBL.KS.IE-E‘-:BM,. I AR N W .4 Loy 1y
T ‘l 11 lRAECIFoerN‘:IQNYDIE]F PR | | Li L
ooty | RECSTEEECAD 0t L L)
L1 L 1 | TlYPlE;F“—lEFb;QlTFP:U:Ti-;] IR A | l 111
VIS I U ITER S B O DPE(=|5ITD|:| | TS R SN R W 0. "
L 1<; ' 1 i | IERROR=EXLTT]  ; 1 1, Ll | 1 | I
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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
ASClI YES X X X Specifies processing in ASCH; if used,
MODE=STD must be specified
AUE* YES X Skip cards containing validity check :errorsr
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 unrecoverablye error
routine
IOAREA1 symbol R R R Address of input/output area; output area for a
combined file
IOAREA2 symbol X X X Address of ahernate mput/output area; output
area for a.combined file - 5
IOREG (n X X - Genera’i register : (2—,1 3)” 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 specmed
{ MODE BINARY* Y Y Y Specmes cards are to-be read or punched in
o : ) column binary
CcC. 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 Sy T Y ‘For records to be read or-written in EBCDIC and
‘ translated by the table Speleled in the ITBL or
OTBL entry, respectlvely
OPTION YES X X X Specmes an optlonalr file
ORLP YES X . Speclfles that a combmed flle is to be processed
' ’ “in an overlap ‘mode -
OTBL symbol X X ’“Aid'dress of output t‘ransl‘ate{ table; required when
MODE=TRANS is specified
QUBLKSZ n’ -R . Specnfles the length of IOAREAZ2 for a- combnned
file
RECFORM** R Y R _For fixed-length recgrd}s _____
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 3
RECSIZEt (r) X For undefined records; general reglster (2—1 3)
contains record size AR
n , X ... X B . Specifies record size in bytes and is used wrth
‘ N BLKSIZE for multl sector 170 on dlskette :
SAVAREA/»}VV YEé : X . . ‘X : X . Specif:es 72—byte 'registqr;s,gve «area
stu* | st.. | ox [ o .o {."  'Stub card read for.51-column cards
66 N X B | Stub c'ard:' rea& ror 66-column cards .
TYPEFLE" Rof o[ w0 For input files T :
outrut” | | R qurﬂpu}b‘ui files s .
CMBND i+ . 1o R R - P : Forscombmed read/punch file + e
WORKA YES = x| x  x | Records are to be’ processed in work area. Om:t
IOREG
LEGEND:
R Required L ; NEEE
] X~ - Optional - -~ Cem O POV St I ARV P PR . . P T =
2 Y One option required ) . . ——
- *Not appliable for diskette files ’ i )
**Parameter may be changed on DD job control statement. ‘
tParameter may be changed on DD job control statement for drskette ;only.
3.4. IMPERATIVE MACROINSTRUCTIONS
There are five imperative macroinstructions available to you for processing punched card
SAM flles
Macromstructlon . . Use: . g o
OPEN File control
GET Record processing A
PUT - -~ . Record processing . - . e e Lt
CNTRL Output and comblned frle record control
CLOSE File control

The following paragraphs provide you with a detailed description of these
macroinstructions, and-provide- codmg examples with explanatrons when requrred to
cIarlfy use. e

: : i i K
o PR -
L L <
iy e
et = .
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OPEN

341 Open a Card SAM File (OPEN) ..~ =~
Fun‘ctiwon:‘ SR

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 supplied.all the necessary keyword parameters defining the file. The

‘device allocation Npertformeq by the job control programis determined.

* The actions berform‘eﬂdm by the OPEN transient rervt"rnedepend 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 durmg executlon of a program.

Format:
LABEL A OPERATION A OPERAND
[name] OPEN filename-1[,...,fiIename—»n]’ T
M i
1

Positional Parameter 1:
fllename

name may have a maximum of seven characters; the maximum number of file
names is 16.

(1) or 1 . 3 ,
Indicates that reglster 1 has been preloade" ”wrfﬁ the address of the declaratlve
macroinstruction. ... ~7 8 B

Example:

Is the label of the corresponding DTF macroinstruction in the program. The file

i " LABEL = AOPERATIONA  oOPERAND A

FUN ST AN E‘PrENl IIN;PIUI-FI’lDlUITPlUl-rl-’-lL-IIlsrriIQN}Ql e b e 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.).

PN
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PUT

3:4.3. Output a Record (PUT)

Function:

The PUT macroinstruction delivers an output record to the Ioglcal IOCS |n elther theh
output area or a work area specified by you. ST ‘ o =

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 (IOAREA2) is specified and when no work area is

~used. This register provides the logical 10CS with a place to put the address of the

current output area. Records processed in an 1/0 area can be referenced drrectly 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 exércise care to
clear the area before use or to supply records, including blanks, which completely fill
the output area to the Iogrcal IOCS to prevent spurious characters. from appearlng in
the data.

When records are processed in a work area, the logical 10CS moves the record into

. the |70 area. This frees the work area for your:subsequent processmg

f" When punchmg a record contalnmg an odd number of characters data management
places a nonpunchlng character in the 1/0 area at the very end of. the data you

supplied.
Format:
LABEL A OPERATION A l LT U OPERAND
[name] PUT 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 the work area from which the record may be obtained.
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(0O) 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 (IOREG
keyword parameter) or by directly accessing the data relative to the name of the 1/0
area.

NOTE:

When 1Ythe' work area‘ is fspebiﬁed, ihe keyword parémétef WORKA=YE.S‘ must be present in
the DTF statement.

Example

e

. LABEL  (OPERATIONA oPeRAND . A

b: .:1;:; 1 ‘1 Il L PlUlTl 1 | (|‘>n‘3~::17: QolTw_L@RlKi NI 1 l W yl ER I RS R B S T U

e R

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 Iength fleld You may not access the flrst four bytes which are
reserved for block size. C -

Undefined QOutput Records

RECSIZE=(r) must be specified; you must determine and place the record size in this

register before issuing.each PUT macroinstruction.

,\ms\»



UP-8068 Rev. 4 SPERRY' UNIVAC 0S/3 3-19 ¢
BASIC DATA MANAGEMENT

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

Functlon

~The CNTRL macroinstruction aIIows you- to control stacker selection on the 0604 card
punch for -output or combined files. In processmg a combined" flle 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 |mperatlve macro
in your:program, you must specify the CONTROL keyword parameter |n 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 J OPERAND S
. [name] CNTRL filename ) ,SS|(,1
£ : .
L , - (1
N 1

Positional Pa"femeter 1

fllename HaA
s 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:

‘Specifies stacker selection on the 0604 card punch. "= © "

Positional Parameter 3.~ S LR R T S PR B

Specifies selection of the normal stacker. D R H

e Specifies selection of the select (error) stacker. If the thlrd posmonal 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 statlon 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 ntself automatlcally deflects error cards into the select stacker it.is-the deflector
that can be controlled by the CNTRL macros issued in your program.:

PUNCH
Somn— STATION
L]
L] R
—— L . ' DEFLECTOR
m——— SR A :
5. ] N P VR » 19y BEAES & “ IR E “ .. [ h
INPUT [ ) ‘ ‘ ‘f \
HOPPER . poy o / \
PREPUNCH POSTPUNCH \ §
READ READ \
STATION STATION all R
(OPTIONAL) e

Ppeie sy sy ot )
ELT L L i

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 statlon are sent to the normal
output stacker until you issue: B I PO e L

n CNTRL filename,SS; or

= 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 nérmal 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 motlon |tself

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 macrothat punches the card you wa'ntsel)ected and before your next PUT macro: =

Example: -

LABEL AOPERATIONA . OPERAND A
o 10 16 . G g o
HEE TR A ;.:‘l 1 PRI SIS CSTTS R ST W ol I SE fu ! o
B |  1' O[anle iUrMC!Hl T | L in c'.#', L i l [ L |1
N . PlU;T: L pUlNLCIHl NN 11 ‘1: | Ll [ 1 [
2001y T, [ PUNCHL o L | [ |
| I CINTR.L PUIN@lHl.JSlS; [ R | | I
3. IS PlUlTxW: kkkkk xP(UN,Q;HI IS A S | L1 |
Lt by ClNlTR L [PUNCH, 551 2l 1 - [ il
SO TSI A CNTRL [PUNCHI 71531,1“'1'1:]"1’1 ol | i |
Ll' NS I lﬂUle'l PUNCH . . T T h ;I V | Ly i
[T Y CJNLTlRlL :P1U|NAC|H|; [SISI.;IZI N ‘l’ L ‘I:I | i L :‘[
St WUT L [PUNCHL 4t PR | - 1 L l
6l 1. PUT, | IPUNCHI o0 L   1 ‘7 lAf" :t Lt 1
7 Lot g gy PIUTI : plUlNClHl' 1oL l i1 "il N 1
8. IS : ClL_-DSE PUNCHI + o L i [ Li 1
TR dae [N SRR B 1"‘1"'] , l Ll l
SRR ~ ~¢l~-1.| PO I TS N N U O S A \1 1 ! 1 Ji‘ |
QPUNCH! . . | IDTECD| [TYPEFILE- QUTRU ,T,. N L
T B SR Y 1 1:1% T IS BT B B Y B S B B M| ).I T  §"’5 A VR |
T Tt E IR TR N T T S S S O R B B | 1 '(1 11 j

1. Punches card 1.

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

b. Punches card 5;

card 1 is sent to the normal stacker.

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
) fOn closmg the output file, card 7 is: sent to the normal stacker
9. PUNCH is the Iogrcal flle name of the output card frle belng processed

When you are processmg combmed frles (TYPEFLE—CMBND) you have two processrng
modes, overlap and nonoverlap. The over,lap 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 resultmg data |s punched into the blank card
followmg it.

Example:
LABEL AOPERATIONA OPERAND n e ' A
o 10 16 Do « : ‘ .

| NI . . lrlr 1|.|~l11"1:1111,1>J~;l'||1r|‘1r|1’l‘|1|||1
I I N I P O P e O S SN P S PSRN PRI O

1 | Tr Hyr 1 ‘)r : \ IplErN1 'ClOlMBlGl r;r ol b e by b 1o
P O B e e
i1 1 ErTr 1 | ClOlMBlDI b by l IS N B [
Ca QN.T.R.L COMBY, SS. PR RV B SR PPN I
Ll 1 :IPIU1T1 r COMBDl S B v b b by
L L lBl ".;'t L IP'I' T N 1 e v b b 1
‘FINLQELLLI L ClLrbrSrE C.D.MBDI IS I IS R 1 e P b
"11’1’1111 EBJ frrrr!rrkztlrrx)tlvﬁrrtzl‘rrrrirrnllx
: 1 L1t lfr L 19 1 'I Ly :l‘ pe o b l | cen e e B 1
1‘11;‘111 ‘Nl.rerr ‘lllll(llll l(leltlllill!illlll
OMBY! |, , TECD [TYPEFLE=CMBND,. 1 v v vl i by 1y
et e L ORLPEYES, b0 b L
SR AN B L1 Er&rﬁtArDlﬁiRr’rENDrFrLl,r I B I

e by | rérr|:11,r,1‘1ir:r'x[‘| [N TN G A0 RS8R E T A U S ST B
A AN I Illllll'lllllj‘l!lltlltlll‘lltlllll



N

e
/ '\
i

UP-8068 Rev. 4

SPERRY 'UNIVAC OS73';
BASIC DATA' MANAGEMENT *

3-23 .

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 termlnates

On the other hand, consider the nonoverlap mode of processmg a combmed card frle

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 fnrst is.sent to the select stacker and the other two cards are sent

to the normal stacker:-

Example:
LABEL AOPERATIONA 'OPERAND A
‘ 10 16

Lo by Lo e e b by | 1 CE
NN B IPIEINI COMBD| IR B I Ll L
L b G!ET; ] ClOMBDIZn [ FTI DO ETI N O g b;‘lﬁ 11 1 I
TERS RS W SR T G plUTi e CDM‘.IZ( SEN TN SE N I sl I N |
RN O A NTR CAQMBDIZI.:SS Lo i {‘ff“l A
[ A El 11 ClO:MBDlZ. b b e | | T R
oy by %"fN:‘"JI T CnOMBlGJZ: e e be Forft g f(’"f ! r |
BN B! Ele 1 CAOMBDIZ v by e | . Al BT R |
eave by EIUT' 1 CDMBDlZ| IR SRS | ! vl |
IR .‘ﬁ:lkl lL:OSlE CDMBD@ N T I I l R A
lllli)Ll Ll NEN SN U ST SRR | | b |l
AR A A L TN NS BRSNS B RS | | I B
AT Lo TR BT BTSSR |
ICIQMIB!QLZI_L__IDIIIEICJD Tl ;PlElFlLElgl(:IM]BINLDIlI 1 L i l,j‘.,l 1 1 |
B TR il i s AT a1 1 Lo l 1 | i [ l« || Ll ll
L 1o [ 1oy S l A | i |‘l»' L 1]1 Ll
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3. 4 5 Close a Card SAM Frle (CLOSE)
Functron*~ ;

The- CLOSE rnacroinstrUCtion’ initiates the termination procedures for your card SAM
file. When all the data m a frle has been processed a CLOSE macrornstructron should

be issued. - ;o e
Format: . ';
" LABEL | AOPERATIONA | - - OPERAND
[name] CLOSE filename-1 [,...,ﬁlename-n]'
(1)
1

Positional Parameter 1:

* filename -
Is the label of the corresponding DTF macrornstructlon in your program. Fllename
may contain a maximum of seven characters, the maxrmum number of filenames

(1) or' 1 Coe :

: Indicates that register 1 has been preloaded wrth the address of the declaratrve
macroinstruction. ~ —

‘ *ALL
“Specifies’ that all files currently open-in the jOb step are to be closed

Example: V e : . o o

LABEL AOPERATIONA . ..°  OPERAND = . - A
o ' 10 16 o '

EIJNDRtelPrr VC“:.‘DS;E :INPIUIT! AT AR 1;‘.7‘1”1:; L l S

Enters the transient routine which closes the file described in the DTF macroinstruction
whose label is INPUT.

e,

P
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3.56. ERROR AND EXCEPTION HANDLING

3.5.1. FllenameC

When certain errors or exceptlons to file processing performance are detected by OS/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 Ioglcal filename and
using the test- under-mask (TM) mstructlon ' .

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

3.5.2. FrlenameS

When you have specrfled 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 Appendlx B) and also places the image of the card which is in error in
filenameS of the DTFCD file table. F/IenameS which you may address in the same way as
filenameC, is an 80-byte field for all modes except the binary (|mage) mode, and a 160-
byte field for that mode. FilenameS doe$ not contaln ‘the error card image if the file is a
combined file. Software punchf retry applies to the 0604 card punch. For the 0605
(mtegrated) punch the operator can repunch erroneous cards B !

3.6. SAMPLE PROGRAMS

The following examples have been ‘constructed to IIIUStrate‘ty'pu':al&uses of card input,
output, and combined files in BAL programs. They also provide examples of the 0S/3 job
control statements you need 1o |mplement your programs : ;
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4. Diskette Formats and
File Conventions

4.1. GENERAL

This section describes the data formats and file conventions that apply to the 8413
diskette subsystems files supported by 0S/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 diskette is a single-sided, fixed-sector storage medium used for sequential file
processing és 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) o 73 (1=73)
Sectors per track 26

Sectors (records) per volume 1898

Sector size 128 bytes

Files per volume 19 maximum

Number of volumes 152 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 .
—— S —P—
T T T T T T
RERN .
1 I 2 : 3 : 4 | 8 : -7 FILE DESCRIPTION LABELS | 286
SR Lo F i i
1 { f i i 1
4 ’
7 7
/ /
L4 4
7 7/
7/ 7
4 /
7 L4
14 ’
7 7
7/ /
7/ 4
7 7
7/ 4
rs I
13 4
7 7
4
7
. 14
AN s
o INDEX TRACK /
\ ! F
1
= : | DATA FILES —
73
Ee i
74 not used "
75 N , ‘ , P
s ‘spare or 1Y
; . ™ ", . alternate ~ =
76 . L ‘. ’
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 diskefte
DTFCD file by data management. The maximum number of flles that can be written to a
volume is 19. The S|mple 128 byte dlskette file Iabel format is: : :

. 1 | 2 .
o label ID
4
¥ o wesDAm =
81
o NOT USED ;5
124
NOTE:

Details on the diskette file descriptioh label are presehtad in D.5.

4.2.1. Diskette Input Files

Diskette files can be contained on.one volume or can span several volumes (multivolume .
flle) Informatlon on a, dlskette volume is organlzed into two, areas the index track (track Q)
and the data fllesf (tracks .1 through 73). Track 74 is. ‘not . used tracks 75 and 76 are
alternates or spares (See Flgure 4-—1). - B

The index track (track O) contains a volume label (VOL1) in sector 7. Sectors 8 through-26
are used for the file descnptlon labels. One file can be. descnbed 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 promptmg :
to ensure that the volumes are mounted in the correct order. .
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4.2.2. Drskette Output Files

Dlskette output files are read/wrlte sequentlal files aIIocated on a: sector baS|s AII 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- Iength dlskette records are aII of equal Iength for a given flle 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 Flgure 4—2 illustrates the fixed-length record
characteristics. . o

4.3.2. Variable-Length Records

When you use variable-length récords, 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 thls for you in the flrst 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 flrst two bytes must contain the Iength of the record of which- the”

RDW is a part.

When you specn‘y 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 avallable space

remaining in the I/0 area.

You must not use the RECSIZE keyword parameter in your DTF for a file contalnlng variable-
length records, because data management expects to flnd the record size in the flrst two
bytes of RDW.

™
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FIXED-LENGTH

LOGICAL RECORD

l< A N
[ 128 BYTES |
- c o
128 BYTES |
VARIABLE-LENGTH
r LOGICAL RECORD
-4 BYTESI < B
1 124 BYTES -
s C -
128 BYTES
LEGEND:
r Record descriptor word (RDW)
A Data record length plus padding to fill out the sector
B Variable record length
Cc 170 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 IDAREA 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.

NO TE ‘

[ETT IR S

The 8413 dlskette processor does not hand/e compressed code translat/on

5.2. FUNCTIONAL DESCRlPTlON

5. 2 1 Input Record Processmg

Dlskette mput flles l|ke punched card mput flles (2 2, 1) use the f|xed unblocked record
format (RECFORM=FIXUNB). Diskette records range from a fixed length of 1 to 128 bytes
per. sector..:In addition, diskette - mput flles can be:in varlable unblocked record format
(RECFORM—VARUNB) o . 3o ) Lt :

Data management accesses dlskette lnput flles in: read mode only Once data management t
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 responsnblllty here to provude l/O areas of~
adequate size to handle the block length specn‘led « j : ;o Coer
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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 correspondmg 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 specmed 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 specn‘led a normal check of explratlon date occurs.
If no major file errors occurred to that pornt data management wrltes 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 wrltes output files via the PUT |mperat|ve macro elther by smgle 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 functrons) at open
time.the same way it: handles nnput fules (5 2. 1) ' = » v :

leeW|se durlng close operatlons data management handles combmed 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 ie., f|le extension occurred data management
updates the EOD fleld in: the file label." SN

Data management processes GET and PUT dlskette operatlons for comblned flles under
single-sector 170..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 IOAREAZ2: If an invalid character results, the original
character in IOAREA1 will be substituted in IOAREAZ2. 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.

RN

7
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5:2.4. Multlsector I/O

Multlsector I/O is allowed for the dlskette up to a maximum® I/O byte count of 1024. This
means that up to 8 full 128-byte sectors (records) can be read or written with one physical
I70. 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 I/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 mtegral 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 reassembllng of
existing card file programs is necessary to use dlskette multisector I/O

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).

m  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 specn‘les the name guven for the file descrlptlon (DTFCD)

For further detarl see the jOb control user gurde UP- 8065 (current versuon)

[

5.2.6. Diskette erltatrons

The followmg hmltatlons exist for the 8413 dlskette

Allg.dis”ke’tte files arecreated‘.and retrieved \sequentially.

Data management requires that each diskette file b’e'opened via an OPEN imperative
macro before accessing the file and closed via a CLOSE macro when file processing is.
frmshed Data management also recognizes a virtual device on an OPEN macro.

The CNTRL |mperat|ve macro is lgnored when issued to a dlskette file.
If an error occurs durlng flle processung m output mode and control passes to the~~

user's error routine, the user must close the flle in error to permit data management to.
update the EOD pointer in the file label.

. Maxim um b'look size allowable with multisector 1/0 is 1024 bytes and file processing is

limited to tracks 1 through 73.

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

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. .

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

AII data management mount messages are suppressed in a spoolmg envrronment

If 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
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

diskette files (3.3). Except

apply to diskette files and are ignored if specified for diskette files:

AUE=YES

. CONTROL=YES
CRDERR=RETRY
MODE=BINARY
RECFORM=UNDEF
STUB=51

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

Format:

LABEL A OPERATION A

OPERAND

filename DTFCD

[ASCII=YES]
[,BLKSIZE=n]
[,EOFADDR=symbol]
[LERROR=symbol]
IOAREA1=symbol
[,IOAREA2=symbol]
[,IOREG= (r)]
[,ITBL=symbol]

TRANS

[LOPTION=YES]
[,ORLP=YES]

[,OTBL=symbol]
[LOUBLKSZ=n]
[,RECFORM= {

VARUNB }]
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© - LABEL A OPERATION A

OPERAND

DTFCD (cont) LRECSIZE: {Lr)}]

V,TYPEFLE={

[ WORKA=YES]

For a complete descripti?cih» and summary o_f each i(éfywor‘d‘ parameter, réfgr 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.

[,SAVAREA=symbol]

OUTPUT }J
CMBND

I

.

e,
kY
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( OPEN

5.4.1. Open a Diskette SAM File (OPEN)

Function:

The:Q,:PEN mavcr‘oinstructionvis used to. opeh a file for prdgessing.‘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 S e

LABEL  AOPERATION A ’ - OPERAND

 [name] | OPEN = {f'nenamen.; [,filen'ame-n]}
« : f . nlL

Positional Parameter 1:

A

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 reglster 1 has been preloaded with the address of the declarative
macroinstruction.

Example:
LABEL AOPERATIONA , ~ OPERAND ‘ L A
L by WIENI NPUT }QUJTHU;T; NN RN U W NN N TS NN T SN N SN N NN

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'l/0 area or in a work area you have
S specnﬁed Data records must be |n fixed unblocked or varuable unblocked format (4 3).

If you specnfy only one I/O area and require single-sector [/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 multisector.processing, to determine the number of sectors read by one
physical 170 as a result of a GET macro, divide your DTF blocksize length by the block
length field in the file label (posmons 22——-26) The result must be an integral number
of sectors. There is no remainder. The GET macro reads a block of sectors and paints 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 | ' AOPERATIONA l " " 'OPERAND

S it [ =}]

Positional Parameter 1:

filename - - o o L

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



UP-8068 Rev. 4 - SPERRY.UNIVAC' 0S/3 " - 3-16 .
BASIC DATA MANAGEMENT.

GET

P

3.4.2. Retrieve Next Logical Record (GET) - ’ j“ e

Function:
‘ T‘hg,GET rr‘\acrbinstr‘uctyibn makes t;he»*nexti Iokg';ica;lﬂrec'qrd':ih an ihput file available to
you. The data is accessible either in the "I/Q,area,or iin-a.work area-you have
specified. The macroinstruction is used for all record types.

If you specify only one I/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 I0CS 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 IOCS with each GET macroinstruction. Each GET macroinstruction may specify
a different work area, if necesary.

Format:

LABEL AOPERATION A | OPERAND

gi [name] GET filename ’, workarea
() [ )
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.

When a work area is specified, the keyword WORKA=YES must also be specified in
the DTF statement.
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Example:
LABEL AOPERATIONA OPERAND A
10 16
‘HIEREl l 1 1 GlEi-rJ‘ 1 IINI.PLUWIQIIINIVJIDPIK! i1 [ | S S | l i W B | [ J S | 1 !

Places the next record of the file described in the DTF macroinstruction, whose label

is INPUT, into the area whose label is INWORK The optlonal label HERE may be used
" to reference this pemt in the program



P

oy

UP-8068 Rev. 4 SPERRY'UNIVAC 0S/3 - 5-Y

BASIC'DATA‘MANAGEMENT

(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"

I/0 area.

NO TE:

¥

‘ When workarea is spec:fled the keyword WORKA YES must also be speC/f/ed in the

DTF statement

Example:

LABEL 'A?:_E‘hATIONA"G ﬂ OPERAND o e ) A
|HERE 1, | GET, . iNPU‘U.IM\_AAO[RK.,t...11..1111,,@,

Places the next record of the file described in the DTF macroinstruction, whose label is
INPUT, into the area whose label is INWORK The op’uonal Iabel HERE may be used to

reference this- pomt 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: | '+ AOPERATIONA S o -OPERAND’

[name] PUT {{;I;aname } [, { %t;rkarea }]

S

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.

o
Y
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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
L by ﬂU.T'. ; (‘1\1\}QUMR1K L 1![ coc b b by

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 I C

5.4.4. Closing a Diskette File (CLOSE)
Function:

. The CLOSE macroinstruction transfers control to a data management CLOSE transient
routme 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 partlal updates of files or extended
writes to files (2.4.5). V . ; . ‘ ,

R S N L T AT
Format. . e o L Y .

LABEL A OPERATION A OPERAND

(1)

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

e 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
16

ENIIIE[RI C‘LQSIE.IIMI‘PIUI—HIII!illlllllllll!}l'lllili

Enters the transient routine which closes the file described in the DTF S
macroinstruction whose label is INPUT.
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6 Prmter 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 Prlnter Subsystems are also supported by OS/3

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

line spacing :
Advancing the paper (or forms) to be printed under the control of a l|ne counter
|e a spec:fled number o_f lines. :

o lme sklpplng
© " Advancing the paper to a line on the form that is spe(:/fled 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
W|thout printing. : . o

vertlcal format buffer : ‘
A buffer in the 0773, 0770 0768 and 0776 prlnters The buffer contalns 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 Ioop on the 0768 printer is used in conjunction with the VFB..

load code buffer , ;
A buffer located in the prmter that allows the specrflcatlon of any 8 b|t 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 wrthout pnntrng or

after printing.

6. 1 3 0768 Prlnter Subsystem

g

The 0768 prlnter allows you to print lines of up to 132 pr-nt columns Llne spacnng (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 printq‘colu‘mnsdkLine spacing (6 or 8
lines per inch) and paper advance (up to 15 lines) are accomplished through the VEB. As
with the 0773 pnnter paper advance can be accomplushed wrthout pnntrng or after
prlntlng ‘

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) |s controlled by the VFB
and can be accompllshed after prrntrng or wrthout pnntrng

6. 2 FlLE ORGANIZATION

A prrnt frle can be best described as’'a collectlon 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 lrne (mcludrng blank spaces) before actual pr|nt|ng occurs o :

Line: prlnters are provuded wrth the 90/30 system, and operate through '0S/3. Therefore,
not only are you responsible for organizing the data you'want printed wrthln each line, but
you must also consider the vertical separation between lines and pages.

/:74‘ WA’\
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Print files described in this section fall into three categories:
m- .general text;
m 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 mput record is punched card and each output record
is formed in the |1/0 area orin a work area you have specified. The records are output to
the printer buffer by the physncal I0CS. Each time that the printer buffer is full, a pl‘lnt

‘command is issued and the line is printed.. Flgure 6—1 is a typical example of text output;

the annotatlons point out the record where the home paper instruction should be issued
and the home paper position necessary to begm printing the lower portion of the text at
the top of a new page.

LINE TRUNCATED (BIT 0)

.VERTICAL . i -

SPACING ,FIXED LENGTH, . UNBLOCKED RECORDS: ‘I‘HE LINE TRUNCATED BIT IS SET
B DURING OPEN PROCEbSING IF THE USER HAS SPECIFIED A BLOCK SIZE
WHICH INDICATES A PRINT LINE LONGER THAN THE MAXIMUM PRINT LINE
WHICH CAN BE PRINTED ON THE ASSIGNED PRINTER. OPEN: PROCESSING IS

8 LINES/INCH) cOMPLETED AND THEN A BRANCH TO THE USER ERROR ROUTINE OCCURS. IF
THERE IS NO ERROR ROUTINE, THE OPEN ROUTINE RETURNS TG THE USER
AT NORMAL RETURN POINT. IF THE USER CONTINUES PROCESSING EACH
PRINT LINE WILL CONTAIN THE MAXIMUM NUMBER OF PRINT
HOME PAPER - : R :
INSTRUCTION
HOME PAPER PAGE
PQS"T‘ON ot - NUMBER
90/30 PRINTER SYSTEM/USER INTERFACE — ——-1— _ _ _ 16
PAGE POSITIONS WHICH CAN BE PRINTED ON THE ASSIGNED PRINTER.
HEADING

VARIABLE LENGTH, UNBLOCKED RECORDS ANDP-DEFINEL 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 IS PRINTED, THE LINE TRUNCATED BIT WILL BE SET AND
A BRANCH TO THE USER ERROR EXIT OCCURS. iF THERE IS NO ERROR EXIT,
THE PUT ROUTINE RETURNS TO THE INSTRUCTION AFTER THE PUT MACRO
INSTRUCTION. '‘NOTE: THE OPEN ROUTINE ADJUSTS- BLOCK .SIZE, IF A PRINT
" LINE LONGER THAN THE MAXIMU#M PRINT LINE ON THE ASSIGNED PRINTER
IS INDICATED.BY THE BLOCK SIZE SPECIFICATION. IN THIS CASE, BLOCK -
SIZE IS ADJUSTED TO- INDICATE A MAXIMUM PRINT LINE EQUAL IN LENGTH
TO THE MAXIMUM PRINT LINE ON THE ASSIGNED PRINTER.

Figure 6—1. Typical Text Output Example
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6.2.2. Tabular Data L e R

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

{ DAILY ACTIV!TY REPORT

COLUMN {‘ FRRT 7T T TITN o TRANS-“V 1 auan "t REOR/ /DEPARTWENT
HEADINGS{_ | _WM_B,EB.'-A_,.._:_D_E_SQR_IP‘LLQE . ACTION ' ON- HAND . " po ) yBiLLED
o 00010E ~~ T CAPACITOR ORDER ' - [ ("probucTION

.00010F ~ - ROTOR. i~ -ORDER

. . PRODUCTION
000t10G = POINT,IGN ) ORDER .

(, MAINTENANCE

Figure 6—2. Sample Table Printout

6V.’2,3. Printer Fdrms | ' R e

.

Printer files that complete or that are added to document forms are usually simple to use
once they ‘are organlzed (Figure 6—3). By usmg the control ‘and overflow

macroinstructions, you can achieve desired vertical positioning. By forming your records

properly in the 1/0 area or work area, you can achieve the requnred honzontal positioning

to place the data on the form ‘where it belongs.

SPER?Y LJNIVAC

CDMPUTEFI SYSTEMS

P. 0. BOX 500
BLUE BELL, PA. 18422

HOME |

PAPER = —— -———-—————‘—-——————'——LNI S i - ums

POSITION | SITE 3-1 2 '
ATTN: CATHY SMITH

HOME PAPER , _ |____D6866M 8598  UP ~ 8071~~~ 00851

'N?TRUCT'QN R R ' ADDRESS CORRECTION REQUESTED S

RETURN POSTAGE GUAHANTEED

‘ um-527

Figure 6—3. k Samp/é I:'arms Prihtz;ut

e
£

A,
®

oy
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(L 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. l/O
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 (IOCS) modules also automatically issue certain printer control instructions.

. These involve printer overflow conditions and vertical format control. Parameters available -

{\_Jﬂ 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 prmter the CONTROL keyword
parameter is specified and CTLCHR must be omitted. ‘
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Fixed-Length S
cc data, fixed length

| . |

| g

Undefined
cc| data, variable length
A
Variable-Length
b r u Jcc 4 data, variable I4ength
D =} A >~
I‘— 1 , 1
L _ -l
a— c |
| E |

I ’ l {“'““’\\

LEGEND: . ) o . - . - -

b Block size field, four bytes

cc Control character, one byte, optional

r Record length field, two bytes, binary - . P

u Reserved (two bytes) can be any two characters you choose . RS

D Record size field

A Data record length

C Variable record length

F I/0 area layout

NOTES:

1. You must align an 1/0 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 includes the 4-byte record length field and the control character,
if any.

3.

You should allocate an even number of bytes for data in |/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 0S/3, you use the job control LCB' statement to specify the load code buffer (LCB) and
the VFB statement to specrfy the vertrcal format buffer (VFB) of the followmg printer
subsystems: . e ,

m  SPERRY UNIVAC 0768 Printer Su‘bsystem H

m ‘SPERRY UNIVAC 0770 Printer Subsystem

m  SPERRY UNIVAC 0773 Prlnter Subsystem :

m  SPERRY UNIVAC 0776 Printer Subsystem

m  SPERRY UNIVAC 0778 Printer Subsystem

Refer to Table A—3 for operational charactenstlcs of these pnnters and to the job control
user gurde UP- 8065 (current versron)

6.4.1. Load Code Buffer Interchangeablllty

There is no mterchangeabrllty of ‘printer load code’ buffers across devrces an LCB job

control statement you have specified for a partlcular prmter and print band or drum cannot
be used for any other : Do : :

C

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 specrfled through the posrtlonal parameters.

If the number of characters is SpeCIerd with the NUMBCHAR keyword it should mclude
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 256 characters. A
128-character cartridge requires the specification of 256 characters. A 128-character
cartridge requires that the 128 characters be specnfled twice on the LCB statement.
Dualing applies to 48-character bands onIy, you specnfy duahng wnth 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 prlnters

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
spemfy must be the correct one: for the cartndge you mtend to use

You may - also specufy a m/smatch character for the 0770 or 0776 prlnter that is, you may
specify what character other than blank (space) rs to be prlnted whenever a character
mismatch occurs. - : : 2 v

6.4.2.3. LCB Specnflcatlon for the 0768 Prmter
You need only specnfy the strmg of codes for the Ioad 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.

O
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6.4. 3 Vertncal Format Buffer Interchangeablhty

Table 6—1 summarlzes the condmons under whlch a. properly specmed 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 machme to machme under
these condltlons A : T - - :

6.4.41.‘ VFB" Staternent \Speeificatl;on” |

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 Ime
on. an 11-inch form, prmted at. 8 lines per inch, is’ Ime 88 .o :

The vertlcal format buffer can be specn‘led and the program de31gned so-that most prmtlng
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 posrtlon approxnmates the amount .of- unprinted space at.
the bottom oftheform S e, e R : . S

Because Ilnes may be prmted (and the form advanced) beyond the overflow posmon you
must prgylde 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 prmt dumps Ilbranan Tuns, assembhes
etc. : R . ‘s ,

6.4.4.1. Sﬂpe‘cifyingy ’Home Paper Posttion

The HP code specified on the VFB job control statement gives the lines number location of
the home paper position: The specification HP=5 places the home ‘paper position -on the-
fifth line of the form.

6.4.4.2. S"pecifying 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 specmcatlons of the- PRINTOV keyword parameters in the DTFPR declaratwe"
macro. PR : t PR
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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 prmtmg page numbers prlntrng subtotals and S0

forth. : i e , ;

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 spacmg and/or prmt
a line between the. overflow posrtlon and the bottom of the form

If the user does not specrfy 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 rlsk of tearmg the form by prlntlng on or too near the perforatlons

Table 6—1 summarizes the combinations’ of devnce lndependent control character codes
permitted when using each type of printer’ with* or without the TYPE parameterk
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 sklpplng Table 7—2'
lnterprets overflow and home: paper: control character codes

Note that the 0770 prmter has two- overﬂow codes (9 and 12) that the data management St
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 (rf you are not usmg 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 specmed form and program executlon is halted unt|I 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

wnth the following exceptlons e ‘ '

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. ' R P EPTEL
Table 6—1. VFB Statement Specification and Interchangeability o L
Statement May y . .
Specification of be Used With Other Keys.vords that the Us?r May Sp‘emfy‘(ths 1):
TYPE Keyword Printer Types - — — —— - — .
. (Note 2)- HP cD1|cD2|cD3| cDa | cDs5 | CD6 |'cD7 | CD8 |‘CD9 | cD10 |CD11{CD12{CD13|CD14/CD15
- 0768} TYPE"
(07‘;’3 ord 0770 keyword
or’ EVd";’ r 0776 ) omitted | X X | x| x| x]x
omitte 0773
0778 ' B
-0768 0768
o770y TVPE | x x | x| x| x| x
0776 ev.word‘ - .
: . Qm(tteq
=0770 ‘0770 ] ‘
: . X X X | x X X
Note 3 Note 4
=0776 o7eg) TYPE
. 0770 kevwor@ ; . .
- omitted | X X X | X X | X
0776
LEGEND:

X Keyword may be specified.

NOTES:

Keyword may not be specified.

1. Th|s table is concerned with only the keywords shown; the user may always specnfy the LENGTH, DENSITY FORMNAME, and USE kevwords.

2. The TYPE keyword should be specufned only if a partlcular printer type must be used. A VFB statement deslgned for a particular printer. (usmg 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, If 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 AOPERATloNA, ... . OPERAND . A COMMENTS
10 g o bk R B

4/ NFB L E}Nﬁmﬂ,—: b6, , DENSTTX =16 , FSRMNAME=TESTPR,, TYPE=OTITO, HPI= |, ONF= 52,1
//f |CD21 '}IC;DBI:L!}S' P REt R o BRI S R PRI S DTSN SO RS i‘}“L,,L;&’ s ‘4”“~L"‘;“‘“"""( ,/

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
specmcatlons .data management skips to the overflow routine or register to handle your
overflow routine address. : : '

Llne 2 specifies a channel code of CD2 with a Ime number of 6. This means that

~ whenever a CNTRL fllename SK,2 imperative macro is issued in the program, the printer

: |mmed|ately 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 Functlon and Operatlon
~ of SAM Printer Files

7.1. GENERAL

The OS/3 includes data management modules that can be used to move and manipulate
sequential access method (SAM) prmter files. These modules can. functlon wnth five
dlfferent printer subsystems : s : :

n SPERRY UNIVAC 0773 Pnnter Subsystem ‘

= SPERRY UNIVAC 0770 Prmter Subsystemf ;

m  SPERRY UNIVAC 0768 Prmter Subsystem

B SPERRY UNIVAC 0776 Printer Subsystem

= SPERRY UNIVAC 0778 Printer Subsystem

This section contains a brief functional description of printer fileSAM'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 installation time, the system macro library ($Y$MAC) is loaded with source code
modules that are common to several machine operations. These modules include data
management modules that are common to several devnce types and access methods
When assembling the program, you define the characteristics of printer file mvolved 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. . : , L g
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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 result in
the creation: of inline code at._the point where the assembler encounters the
macroinstruction. Positional parameters contained in the imperative macroinstructions
allow you to modify the basic assembled module so that it meets your particular
requirements.

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 1/O area or a work area. A form of overlap
processing can be achieved by assigning either two 1/0 areas or an |/0 area and a work
area. In this way, records can be constructed in one area while others are smultaneously
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 macromstructlons are
discussed in detail in 7.3 and 7.4. Lo : : .

Example:

LABEL {\OPERATION.: OPERAND ) "\ COMMENTS

[$)]

/. I0B ExaMPLE] ..
S B B TRy ) O P R SO R S RPN
ot e 8 Teb.streamtnexecute assembler. . . i
RTINS I A T S S ST T S U SO SR TG
Ll e L ; L ) »
i EXEC JIASMBOL L Lo bl
/5&,;1_1_.)_._;. B SR Sfélff b.fd&'l'na__”.v ot .:A_;_L LV‘.-_._L-- Lo A

[T EE (U I R S U S T U S S S U SR S S SR G

IS B IR o ;VL(_:L_.:_..A Ledieooa A..;A,_A o " k. 04 i .‘ ‘. ‘A - ;.", e e
|ITAPETIN, | DT FMT )1 ek x “'L ‘
« Par-amef'ers ® de+me ma netic +ape Input e 3nd +he

;RT b 1&_;17‘ : BJ_;;P R % P"‘” Bb%‘ptﬁ"ﬁ é—‘rrrm‘ud#rrg ’dpgh’bﬁs wphygxcaf charsc’rehs'{-rcs
Py’ ™y l i l \ PRI L

TSSO BOra G IR B O 1 NS N N SRR UG S SSS A ".‘..'. Yoo
Ll e, ’Sfuigg de#:mh&h L

IR TR o A Loy ! : ‘ ) ) C

il | DPEN, '_TAp‘_E;;__IN Im{_'lafe_s {rahSw,nf r@_uhnes o che{:k DTFMTahd DTFPR that

* L L.y 1.yl necessary parameters are gupplied and gre valid. The physical

e . | loPEN | PRTOUT IE)CS +heh  resds H\e mpu‘i’ recErd \h“h) Jrhe I/O area.

{ S |

W S T O

[T S [
Lo 1o | |GET | ]

TA
S| . 7 . U, e e e e . .
kB A LA Mir&Qf;SSmg,Sf:ePS B S U e e e de e e e e
TR S L

|

Makes the et 153 Cat Fecsrd Bvaitable s UseF by L
RKAREA } plauhg it imthe -areB, labeled WRKAREA ;

T

P Lot g ;
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LABEL AOPERATIONA | OPERAND COMMENTS

10 16

SN I BN CLNx 1Q|L Plgt—rlbluiTl}lSIKl;\;7i7 vagpéctﬁe’s‘*shﬁn‘medra'fe gqul,.bﬁ.& ’hblﬂé PaPET' -
*1 [ENERT BNt Loaog s IR WSS SUPUE S S W lhbﬂ.(ﬁbji{l);bd‘nr&prmtms_; N L Lk

¥ 1 Ao e ol e badi v T S T T S S T B ST SR SR S lq.‘;i

L ; T, . WRKAREA, | Delivers anbu%ppf recbrdfrnmihe work area »
e —PRTWT’ KA }lsbeled WRKAREA+a~éhéau+pd+ama B

>

TSN AR B Laig L

\JENEETEE I L ‘IA(:LIIDLLJE"IL
£SO lowion 'JVL.LLJ‘&L

b' therootpots-the rectrd-ththirpruiter = -

TS B TR WPRTRON ST VRPN U ST AT LOE TS SOOI S B

Lo
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e L L }m(a ‘Prwd;#—*—i*j“wq ) Lol
a1, | leLPSE PRITDMT.HLLiL..z.,.4;.”,; Cad N
caa ol | o1 PRI N S N T S A N SR B SN S T A B i ; R 1
[ENETEE N B END . {1, .1, Ends ﬁ-{embhv URURNTN T S S S U S NGO N WA S RN U T S S S
3,,«»* I A N ;,_1..Hl,‘u,ul,mlui *1 Gl il
L e L1y L L. .Endwfdata, . 1, i
/envice. |26, | V/.Z LED. PRNTR .. 1. f.RequlLecLlan_SNAEs‘and_LDUMP&l#u_L
/. DVIC . | 120, JoLED PRTOUT bbb b e b
j/llDlVlCll quLIJ |/|1L.|FIDJ¢TLAAP1EJI;N;1[11|1In1||lin1l1L1|||111i|L1111
[N S S Loy TR U R g TS U S T S SR i Caasa
[/, EXEC ||, ., ,”.mExecu‘cedlomoram N NI I
SIS S Ly 11 Lo | slsl;z PR i T TR S T U U ST ISP W VRN T
_[_1& PR A L e b thd&ubb - L : ; FINS U S U S fod_b ik PR
JERTR B B L1 Iillli’xk'l" N S S RV B i TS SR ST SR SN R B
[/, FIIN Ltz ETIN TA RN L _d S SRR SR B AR A
I Lot Lt | . R B ) - 1 L i



UP-8068 Rev. 4

SPERRY UNIVAC 0S/3. - 7-4. .

BASIC DATA MANAGEMENT

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 ] A OPERATION A OPERAND
filename [BLKSIZE=n] 5 )

DTFPR

[LCONTROL=YES] , | -
[[CTLCHR=DI] R

[LERROR=symbol]

JOAREA1=symbol

[IOAREA2=symbol]

[,IOREG=(r)] -

[,OPTION=YES]

[,PRAD=n]

[ ,PRINTOV= ( SKIP
; 4 symbol

L YES

[ LRECFORM-= (Ei 1B
UNDEF
_ VARUNB

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

(o]

[ WORKA=YES]
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Keyword Parameter BLKSIZE:

BLKSIZE=n ‘
Specifies the length of the |/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 varlable length unblocked records :

If omltted the block size (1 20 121 128 or 129) is determmed 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
Ilstlng and the control specification rs |gnored S

Keyword Parameter CTLCHR:

This keyword parameter is specrfled when you wush to use a control character wnth
data records.

CTLCHR DI : P E
Specifies the device-independent, 2- dlglt 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 substltutlons 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] - -

P

S
DI Printer
. Function " |- Code’ = ' ' ‘ '
S (Hex.) | 0773and0778 | - 0770 o7ze8 | . 0776
No-op 00
. Print and space S
n lines (Note 8) Note 6
n= 0 10
1 01
w20 02 |-
-3 - 03
4 04
.5 05 - ~Note 1
6 06" : : D “1 7 Note 1
S 07 ) SRR I ‘Note 1
8 08 » . Note 1
9. 09 . ; ) 1 Note1
10 0A ‘ * Note 1
1 0B A ' ST " Note 1
12 oc : ‘ . Note 1
13 0D Note 1
14 OE Note 1
15 OF Note 1
Print and skip
to code n (Note 7) - .
n= 1 (OV) 11 Code 12 (OV) Chan 9 (OV) Code 12 (OV) —
2 12 o o ‘Note 5 o {
3 13 - Co Note 5 v e
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 ) . - : ) . S
9 19 Code 1:(OV) Note 2 (OV) Code 12 (OV)
10 1A Code 3
11 1B Code 4 N S
12 1C Code 1 °(0V) Note 2 (OV) Chan 9 (OV) Code 12 (OV)
13 1D Code 5 L Lot oo . A . o
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 _— | Note1
6 56 V . o Note 1
7 57 : | Note1
8 58 - : ; - Note 1
g 59 Note 1~
10 5A Note 1
1 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 T — T —
(Hex.) 0773 and 0778 Q770 [ 0768 0776
Skip to code n (Note 7) . : S - o o
n=_ 1 (0OV} 21 Code 12 (OV) | Chan9 (OV) Code 12 (OV)
2 22 , 1 o Note 5 T o
3 23 | ‘ Note 5
4 24 '
5 25 - } : .
6 26 | . o - . : : E
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 1 e -
12 2C Code 1 (OV) ‘Note 2 Chan 9 (OV) Code 12(0V)
13 2D Code 5 o o
14 2E Code 7 (HP) Code 7 (HP) [  Chan 15 (Note 3) Code 7 (HP)
15 ..2F | Code7 (HP) . | 'Code7 (HP) -| ~ Chan 15 (Note 3) * ' Code7 (HP)

LEGEND:
OV  Overflow code
HP Home paper code

NOTES:

{

" by data management

not be placed in the VFB.

Lrne spacnng of 4 15 lines on the 0768 pnnter is accomphshed by rssumg multrple I/O commands The commands are issued

+

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

<. : B f

¢

On the ‘0768 printer, you must use both a vertical format buffer and a paper tape loop. ‘Using DI codes 27, 2E, of 2F as
control. characters has no direct effect on line spacing; this is controlled by what is punched on:the paper tape loop. The actual
selection of six or eight lmes-per -inch spacing occurs when the operator sets ‘up your form on the 0768.printer to reglster 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 D1 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 channe! 14 or 15 whichever in punched on
the paper tape loop. TR - :

Code 7 riust be used as the home paper code on the 0770°and 0776 printers.

For the 0768 printer, the software {physical 10CS) provides codes 2 and 3

Line spacing (prnnt density) is swntch-controlied 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 vert:cal

format buffer is loaded.

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

Code n specifies channel code CD1 through CD15. (See47.4.3;)

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

. Printers
Code — —
0773 and N : . .
0778 0770 i .0768 0776
Overflow - Code 1 Code 9 Code 9 Code 12
‘ . Code 12*: | ...~ B
Home paper Code7. | Code7 Code 14 Code 7
: Code 15 )

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

Keyword Parameter ERROR:

ERROR=symbol L 1
Specifies the address of a specnal error handlmg 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 lnput or output file must have an area
“reserved for its individual use. The 170 area must be aligned so that the first byte
of data (the character to be prmted ln column 1) is on a half word boundary

The I/O area must provnde 'space for everythrng mciuded as part of the block length
You must allocate 1/0 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 wuser- print-line which contains an odd number of" characters Thrs extra
“character ‘is placed in an'1/0 area before printing the line.

Examples:
 LABEL  AOPERATIONA OPERAND A
10 16
N P U - A X2 P f;‘z}.‘}y‘{,.,} zHal'P \Mblrd al(e,mmen't
IBAL 1, | DS | Ibcehm ot IOAREAL 11
IBA2 |, QSL L1 DrclL(h;HI Lt T A lAklﬁlIlQrAﬁgislkAj ! L i RN S
I T B T I S R S R IR A S
2-:111!1) 'DIS!"!, OIH;»l.llbrm,|lr.,ki;‘H8|"\ WDjrd lall,grhmerh{
ot ds et a1 Extra byties o1y
IBAL 1, DS | Debhn 1y ) IDAREAL (1L
el ps et i1 Extira byties 1L
IBAR |, D!Sr L DCLON| o Ly IDAREAZ | 1

P
(.
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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 thlS case, that |t 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 mcludes one byte for the control character when one is used

Keyword Parameter I0AR EA2

IOAREA2=symbol : C
Provides a second |/0O area to allow overlapped processing and speed 1/0
operatlons

The same condmons that apply for IOAREA1 also apply for IOAREAZ If IOAREA2 is

specified and WORKA is not, you must specify the IOREG keyword parameter. No

additional processing speed is obtained when both the IOAREA2 and WORKA

- keyword parameters are specnfled Most effrcrent processrng is obtalned wuth elther of
'the followmg ‘ ~ SR :

IOAREA1, IOAREAZ, and IOREG
or
IOAREA1 and WORKA

Keyword Parameter IOREG:

- IOREG=(r)" - i Sl ook
Specnfred when a general regrster (2 through 12)is used to reference current
data. If SAVAREA is specified, register 13 is also available. The register must be

specrfred rf two output areas are used and records are not to be processed in a
work area R : D R T ﬂ,’ :

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

®  The address where the first character of the next record tobe output should be
- placed when fixed-length, unblocked or undefined records are used Thrs is eltherr
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
~t - control character, if‘any, and data to be prlnted should be placed for vanable-
length unblocked records. ’ 8 g

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: :

= if an OPT positional p‘aram\‘eter is included 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 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 I/0 is performed :

lf the OPTION keyword parameter is not specrfled and one of the two prevrously
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 lmes where nis
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 prlnter, spacrng of 4 through 15 lines is ,accomplishednby issuing
multiple 1/0 commands because this device can advance only three lines under one
I/O0 command. If the PRAD and CTLCHR keyword parameters are not specified,
- PRAD=1 is assumed; if both are specified, the control character will determme the
klrne advancement : , : :

A delayed CNTRL macro instruction, which spaces or skips lines after 'printing,
. overrides the PRAD . keyword parameter specrfrcatron for one prrnt operatron 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.

T
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There are three PRINTOV option specifications that can be made;

PRINTOV=SKIP ~ : .
Specifies an automatic skrp to the home paper posutlon

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

In the overflow routine,_.i/ou mayf prin'r totalrv;~|ines, skip.to home p'atper, 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 |ssu|ng the macro and restore. it after the
instruction is executed. : ; S : . :

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

PRINTOV=YES i o
Specifies that the PRTOV |mperat|ve macromstructlon W|II 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 Sklp code (VEB: 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 *
4 Fixed-length records for print files are assumed by the Ioglcal 10CS when
thrs keyword parameter |s omltted .

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 reglster before 1ssu|ng each PUT macromstructuon See Figure
s__4 , . ,

RECFORM-‘VARUNB Ao I
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 prov1ded as well as
four bytes for the record srze fleld ltself See Flgure 6—4 x -

Keyword Parameter RECSIZE

RECSIZE——(r) : R o R
For output files: w1th undeflned record format spec:fres the- number (2 through
- 12) of the general reglster 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 macrornstructlon is
issued. A - o

Keyword Parameter SAVAREA

SAVAREA—symboI
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: ThlS parameter
has two formats: o

Character mlematches 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 (4015) is prmted

UCS ON T . :
The operator rs notrfred ‘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 T S cT

WORKA—YES
Specifies a work area. for . preparatron of output records. The address of the
current work area must be specrfled wrth each PUT: macromstructlon' -

i The WORKA and IOREG keyword parameters are mutually exclusrve if both are
e specified, the WORKA keyword parameter is.ignored and an error flag appears in the
DTF listing. Best efficiencyis obtalned with either of the following combinations:

e

IOAREA1, IOAREA2, and IOREG
or -
IOAREA1 and WORKA

ol

Example: .

LABEL AOPERATIONA ) "OPERAND A o
10 16 - e 12

*:L Lt IPRJ. NT‘ER!: FI '—1&4 :’pr‘ElFrF}NgerlIroNr | rﬁrArMPlLiEr L

g by | R »l'rlr‘1~l~|l?llllrl11‘|||||~1\|rl

| I Lol «11 I TR B |:<|, R
STAMP| | 1 | IPITEPR IIQAleEl‘AFJGrREIENI};r [ B SR BT
I I AN BN L0 BL.K:‘.%.IIZEIE=J 1512171 T TR S AN B RN A
' B B B Bt L1 RECFORM=VARUNB | , ,  , | |

' L ‘
R N o T T S

- - = -
SR
:
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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 B )
CTLCHR DI Y . Device-ing!ependen{_;:dﬁtrol chara;:ters
ERROR ‘symbolfc label: X Addréss of your unrecoverable error routine
IOAREA1 symbolic label R Address of output area : R
I0AREA2 | symbolic label X | Address of alternate ou“tput‘karea‘
+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 allocated
by job control
- PRAD - n b X  ‘Number of iines (1to 15) to be spaced =
PRINTOV SKIP X Automatic skip to home paper position on printer
k""syrr;‘b"oﬁé label X Address of yoﬁr overflow routiﬁe o
i1 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
' ; tength 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 * o
‘PRTOV =" - "File control )

‘CLOSE " -  File control -
The following paragraphs describe the macroinstructions and their related‘par}ameyters in
detail and provide you with coding examples and explanations, when required, to clarify
use.

&

i

H
%,
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OPEN

7.4.1. Open a Printer File (OPEN)

Function:

Before a file can be accessed by the logical 10CS, 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 determmed and the 1/0 register is
.. set up if one is specified. e » : S e

Format:

LABEL

AOPERATION A

OPERAND

[name]

(1)
1

OPEN {filenamed L.

Positional Parameter 1:

filename

,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 of the declarative
macroinstruction.

P

Examples:
LABEL AOPERATIONA OPERAND A
oMoty 1 | PPEN | PRNTUIPRNTIZ 0 0 by 0 by v by sy 1
1lll|ll 1111 llll[llllllllltlllillllllllll‘l
r4 N LA h;lPl'Rser-H'l e b v v by v by e v b 1
|

PM.az 1.

1

OP.EN (1‘;)1;1:[;1!1

i
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1.

2.

Open printer files labeled PRNT1 and PRNT2.

Open printer file labeled PRNT4.

RPN
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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
outpuyt 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 A OPERATION A OPERAND
[name] PUT filename) [ , (workarea
(1) (0)
1 0
Positional Parameter 1: e
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.

(0) 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
10 16
N I EIU:TI | PRNT A v v b b v b v b g g Ly
Z- 1 1 1.1 l 1 1 lUITI I -PIR&TLZI71N@|RIKI ‘1 [ | | N T W I N N S 1 1 WS DO B | [ 1
IR IR A LA | 019WDRIK12'; Lo b v b e brov e by o g
31 Ly PUT, 'PfRnNTH'I-}l(lOJl Lo b v e v b v v e bp vy by

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 1/0 areas, you must use the
I/0 register (IOREG keyword parameter) to move records to be printed into one of the
/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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i

- 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 |  AOPERATIONA | ©  OPERAND

[namel | . CNTRL - ‘t{fire‘?iamé}“,ﬁ{sx}f[,ml [n].
(1) SP
1 .

Positional Parameter 1:

v ft S 1
i RS &

filename S ' ‘ ‘ ‘
Is the label of the corresponding DTF macrornstructlon ln the program

k(1)or1

‘Indicates that- remster 1 has been preloaded W|th the address of the declaratlve
macromstructron :

’POsitro'naI Parameter 2: o
Indicates that forms skipping is desired.

SP
Indicates that forms spacing is desired. ..

Positional Parameter 3:

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 delayedh skipping. )

Examples:

LABEL = . “AOPERATIONA . OPERAND " A

, 10, .16 S )
I.DMOT, | | CINT RL -PIRIIQNTIZla;ISIIPI:;lsI ;.151 el e b e e b g b
1 .1 L1 l 1 1 PIUITI 1 PIRII NT‘ZI nlelE{Kl 1 i i 1 1.1 1 ‘ | I Il 1 ‘ 1 1 1 l i
2PMOS |, | CINTRL P;lzx-t;NT-lzl-StKn..ﬂr L1 N T T O YW W
R N T T B I PUT 'ERI Nlezx..thfRIKuZ; =2 1 “‘1‘1‘1 AR T TR Tk Bl S O Ll
LB I ICINT RIL ,~ RlIxNTlZl,ﬁKl:l;ﬂl PRI (U TN DTN NSRS SOV RO N A N N

1. Space three lines before printing the next line in file PRINT2 and five lines

printing the next line.

2. Skip to the home paper position.

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

Programming Considerations:

©E T
. it e

.

after

~ 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 1/0 commands.- If you issue
several control commands in succession, specifying delayed spacing or sklpplng, only
the last delayed spacing or sklpplng op'uon is executed.

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

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

mm= 1 (0V) ‘Code 12.(0V) | ' Chan 9 (OV) . Code:12 (OV)
2 R ! "Note6 - . ., .| IR S 00
3 Note 6 .. . .
2 AT
5
6. I e ; v ; e
7 (HP) Note 2 Chan 15 (Note 4) .-| .Code.7 (HP) Note 2
g ' Code 2 o Lo
9 Code 1 (OV)| Note 5 (OV}) ’ " Code 12 (OV) -

s,
£
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Table 7—4. Device Skip Code Table (Part 2 of 2)

Printer Code Substitution
Function 0773 and
an
0778 0770 s 076? 0776:

10 Code 3
o 1’,1 - .} Coded. ..f - R |

12 Code 1 (OV) Note 5 (OV) Chan 9 (OV) Code 12 (OV)

13 Code 5 o

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) K ;

LEGEND:

OV . Overflow.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. Channel 14 results in 6 lines/inch line spacing and channel 15
results in 8 lines/inch spacing.

4. A skip to-channel 16 issued tothe 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 pnnter 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 bé usedas overflow
code, and code 9 should not be placed in the VFB.

6. Data management accomplrshes spacing greater than three lines on the 0768 printer by issuing a number of 170
commands. If the user issugs several ‘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 I0CS) provides codes 2 and 3. =~ .
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7.4.4. Print Overflow Action (PRTOV) . . . .

The PRTOV macroinstruction specmes the actlon to be taken when a forms overflow
condition occurs. ,

Format:
LABEL A OPERATION A OPERAND ‘
[name] PRTOV filename [, {9&}] , (over-flowname) | -
(1) 12 (0)
1 0 =

Positional Parameter 1:

.. filename - o
Is the label of the correspondlng ITF macronnstructlon m the program

(1) or 1
Indicates that register 1 has been preloaded with: the address of the declaratlve
macroinstruction. g '
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 IOCS transfers control to this address.

b

Vae®
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(0) or O

Indicates that reglster 0 has been preloaded wuth the address of your overflow
routme LeEE T : , :

- |f: omltted the. Ioglcal IOCS provndes an automa’uc Sklp to home paper in' the paper
tape loop. ; : Lo :
Examples: - “
LABEL ~ AOPERATIONA - °  oOPERaND A
10 R e R
- DJM1'171 | I I PIU;T| ) FII-ILJhl(I\IWRKIAi ooy vl b L g 1oy
) i!s,;,xgl:’l, a by i PlRllel F:rIl—Lb1“u: DlVJFleé) TRTEN N TR S T A T Ifx ST
B SR l‘ ClN:T:R L FILE \|~|3P1115| | i ll 1 I 1.& L - : L lus‘, § t’; \17 Y
2 N llJ PlRITibvlFIILt“ A {lmll. Lt 1 ;AIJ i li [
Illllll lPlUIT!I FIILEZIqlWRKlAllLLllllllIlIll]II Illl
i ;‘-{3‘ DlMllgll A | IPIRlTblv FJ—LE Zluq: PR TS S (R i N 1S W S DR T By ’|. ' S Y
S 4 SN “,'P;R[TO.V FILER2, |2, OVFLOB 1wl
DlMIZIoI l l»l 1 cl ITIRL’ FIleBI\lgPIQIQlZ't i1 L 1 | T | I I S | J | I S N | f i
b v b HPU T i‘F-‘:'-Ta‘]:ll--[EiglJ RN BNt Tl R TR TR WY S ST S
51 i IPIRIlelv FlIlLlEl3l’1lql T IS AR G B AT AN R
1If an- overflow condmon occurred on a previous. PUT or |mmed|ate CNTRL
jmacromstructnon execution on file FILE1, branch to routine OVFLO. Overflow
codes detected are: A » ; . : - ,
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.

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

If an overflow code is detected, a skip to home paper position will occur.
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Programmmg Consrderatlons

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

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 rs not recogmzed dunng a sklp operatlon

- 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 optrons will
not be executed.

T‘he PRTOV macromstruct:on may be |ssued after» each CNTRL or PUT
macronnstructlon or, it can be issued after only -a PUT macronnstructron It IS also
permrssrble to issue a CNTRL PUT PRTOV macrornstructlon sequence )

If an overflow routine is specrfred the prlnter carrlage is not automatlcally restored to
the home paper position. : VAN TR s
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, régister 14 should be stored before |ssurng the rnstructron
and restored after execution of the instruction.

T

ey
v
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7.4.5. Close a Printer File (CLOSE)

Function:. .

- CLOSE

‘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.

Fb.f)rlr\at: ‘
LABEL AOPERATION A OPERAND
[name] CLOSE filename-1[.... filename-n]
: (1)
*A!,L

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. : . R e ~

*ALL
Specifies that all files currently open in the job step are to be closed.
Examples:
LABEL NOPERATIONA OPERAND A
10 16
LIOMBT, |, | ICIL@19|E PLRJﬁleL?iPlRINTJLh ITIRE RN S T N S NNV N NS U N A A N B
1 1 1 l 1 l S | | S | 1 ‘ ! [ | 1 l 1 i1 i l j S W T I i J Ll | S N B i 1
zZ L gy LA | l:;.fP;RlNiTulx [T NI N N0 N AN TS S VN T K SN0 S T U N AN N N A
}QIM&&IIL clleszE- (lll)Jlllllllll|lj TR W N S N W U0 T VO A W A O B

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,
a1l byte field which you may access by concatenatmg the ‘character C to your 7- character
flle name and usmg the assembler Ianguage test- under mask (TM) mstruc’uon

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

7.5.2. Truncation of Prin_t vLine

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 line truncated flag in filenameC (bit
0, byte O) (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 line 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 truncatlon
errors on your prmtout

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.

i
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0. ISAM Formatsfand File conv.entions

10.1. GENERAL

The indexed 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
subsystems are fixed-sector disks, on which data records are wrutten m fixed physncal
sectors of 256-byte lengths. All data transfers must be mu|t|ples of this length. The others
are variable-sector disks. Each 0S/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 dlskette

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 tlme In 0S/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 durmg

“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 Iater in the manual

'As in other 0S/3 data management systems a logical record is srmply ‘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. 0S/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 seri'es;
N rargrrdo’,mly,, by oresenting a‘kkey; "or

 -, | ’r"éndo’m’ly, by ‘presehti‘ng a relative addresefﬂ‘" ‘

Another sngmfrcant pomt of difference between thrs and other similar access methods is
that OS/3 |SAM also. allows you the option of side-stepping the formation of the ISAM
index. When you do so, your records need not be keyed and the key-based functions of
’the ISAM repertoire are inoperative, yet you retam full abrlmes for sequentral access,
"’dlrect access, and inserting records. ‘

The advantages of using 0S/3 ISAM without an index (ASAM) are these: |

m  Although your ASAM file is, in effect, a sequent|a| file, under ISAM you have direct
addressing capabilities that are not available to you under the 0S/3 sequential
access. method (SAM)

B Your ablhty to add records to an ISAM f||e gives you the capablhty of burldlng a
header-trailer frle and formrng ‘trailers dynamlcally

" Another advantage of OS/3 ISAM over earher systems is that a program referencmg
several disk. files, one of which is an ISAM file with index, may employ the same
»processmg module to reference the other files; that is, you may use an 0S/3 ISAM
~module to process ASAM frles sequentrally or directly. -

UsuaHy, an OS/3 ISAM file will be one of several files occupying the same dlsk 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 descrrbed in Appendix D of
‘this manual. But it is Worth notmg at this. pomt ‘that ISAM does not support user labels for
disk files.)

!fw-mg\
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10.2. ISAM FILE ORGANIZATION

When you are using the index- bunldmg feature of 0S/3 ISAM, your file space on d:sk is
divided into two parts: the index area and the data area. The index area is devoted: entlrely
to 256- byte mdex blocks, formatted for hardware search.

An ISAM key search wh|ch always starts at the begmnlng 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 (IOCS) 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 ha<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>