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DNOS

Distributed Network Operating System
Software Manuals Summary

Concepts and Facllitles
Presents an overview of DNOS with topics grouped into functions of the operating system. All new users
(or evaluators) of DNOS should read this manual.

Operatlons Gulde
Provides the Information necessary to perform dally tasks at a Tl 930 Compuler installation using DNOS.
Step-by-step procedures are presented for such tasks as operating peripherals, inltializing the system,
backing up the system, and manipulating disk files.

System Command Imterpreter (SCI) Reference Manual
Describes how to use SCI in both interactlve and batch jobs. Command procedures and primitives are
described, followed by a detailed presentation of all SCI commands in alphabetical order for easy
reference.

Text Editor Reference Manual
Shows how to use the Text Editor interactively on DNOS and includes a detailed description of each of the
editing commands and function keys.

Messages and Codes Reference Manual
Lists the error messages, informative messages, and error codes reported by DNOS.

Online Dlagnostics and System Log Analysis Tasks User’'s Gulde
Provides the Information necessary to execute the online dlagnostic tasks and the system log analysis
fasks and to interpret the resuits.

Master Index to Operating System Manuals
Contains a composite index to topics In the DNOS operallng system manuals.

Programmer's Guldes and Reference Manuals for Languages
Each programmer's gulde describes one of the languages supported by DNOS (for example, assembly
language, Pascal, COBOL). Each guide covers operating system Information relevant to the use of that
language In the DNOS environment. The detalls of the language Itself, Including language syntax and pro-
gramming conslderations, are In the language reference manual.

Link Editor Reference Manual
Describes how to use the Link Editor on DNOS to comblne separately generated object modules to form a
single linked output.

User's Guldes for Productivity Tools
Each user’s gulde describes one of the productlvity tools (for example, TIFORM, Query-890, DBMS-990,
Sort/Merge) supported by DNOS. Each gulde explains the function of the processor, its features, and its
Interface requirements.

User's Guldes and Programmer’s Guldes for Communlcatlons Sofiware
Describse the features, functions, and use of the communications software available for execution under
DNOS. For example, there is a user's guide for the DNOS 3780/2780 Emulator soflware package.

Supervisor Call (SVC) Reference Manual
Presenis detalled information about each DNOS supervisor call and general informatlon about DNOS
services.

Systems Programmer's Gulde
Discusses the DNOS nucleus and subsystems at a conceptual and functional level and describes how to
modify the system for a specific application environment.

System Generatlon Reference Manuat
Contains the information needed to perform system generation, including pregeneration requirements,
generation procedures, and information about postgeneration results.

System Des!gn Document
Contains the Information needed to understand the functioning of the system when using a source kit. This
includes descriptions of the subsystems in detail, naming and coding conventlons, module cross-
references, data structure detalls, and information not found in other manuals.

SCI and Utllitles Doslgn Document
Presents design information about SCI and the DNOS utilities.
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Preface

This manual contains information on the use and operation of the Texas Instruments DNOS
Sort/Merge utility. The manual describes the following: ‘

Building specification records that define the type of sort or merge

Executing Sort/Merge using subroutine calls from COBOL, Pascal, or assembly
language programs

Communicating with Sort/Merge interactively and In batch mode

Using Sort/Merge specifications (includes examples of specitication entry)

Anyone famlliar with the DNOS file structure and the interactive use of the System Command in-
terpreter (SC) can use the Sort/Merge utility. Sections 1 through 3 of this manual provide an over-
view of the uses of the utllity as well as examples of simple sorting and merging processes. The
remaining sectlons describe the utility’s full range of capabilities. Those sections that pertaln to
applications programming and using language programs with Sort/Merge assume that you have
programming experience.

The manual contains the following sections and appendixes:

Section

1

22720609701

Introduction — Describes the capabllities of the Sort/Merge utility and explains the
organization of this manual.

Usage Overview — Defines the types of sorts and merges and gives an example of each.
This section also explains the required sequence of the control statements.

Simple Sort and Merge Examples — Presents specific examples of two simple sort
operations and one merge operation using a batch stream format.

Header Specification — Describes in detail the speciflcation required to perform the
various sort and merge operations and the options provided.

File Description Specification — Describes the attributes that can be designated for the
output file, work file, and input files used by Sort/Merge.

Record Selection Specification — Describes the options provided to select particular
records from the input file according to a specific type of record or by comparing
specific data fields within each record.




Preface

7  Reformatting Specification — Describes the criteria by which a file can be sorted or by
which several files can be merged In ascending or descendling order using multiple con-
trol parameters. This section also explains how to change the order of the various data
fields within each record.

8  Sort/Merge SCI Interface and Execution — Describes the use of the SCI to interactlvely
specify to Sort/Merge all Information required for creating the required control
statements and flies.

9  External Interface Speciflcations — Describes each of the subroutines that run the
SortiMerge utility from a language program.

10 Examples — Presents examples of the use of Sort/Merge by a parts distributing com-
pany to update a master inventory file, to record and sort dally entries, and to produce
summary listings.

11  Sort/Merge Structure — Describes the various internal Sort/Merge modules and how
they interact.

Appendixes

A Sort/Merge Messages

B Alternate Collating Sequence Speclifications

C ASCIl Codes

D EBCDIC Codes

E Data Types for COBOL and Pascal

F  Estimating Sorting Time

G  Sorting with Many Records or Limited Workspace

In addition to the DNOS sofiware manuals shown on the frontisplece, the following Tl Model 990
Computer documents contain Information related to the Sori/Merge utllity:

vl

Title Part Number
DNOS COBOL Programmer's Guide 2270516-9701
DNOS Tl Pascal Programmer’s Guide 2270517-9701
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Introduction

1.1 GENERAL
The Texas Instruments Sort/Merge utllity operates under the DNOS operating system. This utllity
can sort one file or merge from two to flve sorted files into a single file according to criteria
specifled by the user. The Sort/Merge utility can perform the following functions:

¢  Sortinput file records into a specified sequence.

e  Merge records of sorted input files.

. Sélect particular input file records to be included in the output file,

*  Rearrange the order of the data fields within the records that are in the output file.

. Place specifled characters, such as a dollar sign or a blank space, between data fields.

e Select particular data fields according to arithmetic values or constants.

. Sum numeric data fields and summarize alphabetic data fields.
SortiMerge does not modify the contents of the input files. Instead, sequenced records are written
to a separate output flle. In the performance of a sort, Sort/Merge uses an input file, a temporary
work file, and an output file. In a merge process, iwo to five Input flles, no work flle, and one output
file are involved.
1.2 CODING REQUIREMENTS
The Sort/Merge utility uses column-oriented specifications contained in a control file or an ap-
plication program to process sort and merge operations. You can prepare the required code in cne

of the following ways:

. Prepare a control fite that contains all of the necessary specifications arranged in the re-
quired order and aligned in the proper columns.

e Use the System Command Interpreter (SCI) to inleractively specify to Sort/Merge the
pathnames, values, and options in response to field prompts. Sort/Merge builds the con-
trol file from these responses.

. Prepare a batch stream containing the control file commands and keyword parameters
that will create the control file.

. Prepare an application program containing control statements that are passed to
Sort/Merge by the executing task using predefined subroutines.
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1.3 Introduction

You must specify the Sort/Merge commands in the control file in a particular sequence. To aid you
in organizing the information that must be specified, a Sort/Merge Speclfication worksheet is
used throughout this manual. The worksheet is divided into four major categories of specifica-
tions, each of which is described in a separate section of the manual. ‘

1.3 ACCESSING SORT/MERGE

You can use subroutines 1o execute Sort/Merge from a user program written in assembly
language, CGOBOL, or Pascal. When accessed externally, SortiMerge processes user-entered
control statements and handles multiple record input/output (I/0) on an interprocess communica-
tion {IPC) channel owned by Sort/Merge. Data is transferred betlween the user program and
Sort/Merge using the IPC channel. Section 9 describes the requirements for accessing Sort/Merge
from a language program,

1.4, HOW TO USE THIS MANUAL

The first three sections of the manual provide a beginning user with the informatlon necessary to
perform simple sort and merge operations. Section 3 contains batch control stream examples that
can be modified with pathnames and parameters to fit specific user requirements.

All users of Sort/Merge should read the paragraph In Sectlon 2 entitled Record Selection and
Reformatting. The combining of sets of file selection, record selection, and reformatting
specifications Is a concept that must be thoroughly understood to take full advantage of the
capabilities of Sort/Merge.

Sections 4 through 7 present all of the required and optional speclfications that can be designated
for a sort or merge operation. Tables in each section list the possible options, suggested
keywords, and default values. Read these sections to become familiar with the options provided
so that this information can be located when needed.

Sectlon 8 explains the use of the SCI to enter the necessary specifications so that Sort/Merge can
build the control file needed for processing. This section also gives details on executing
Sort/Merge in batch mode.

If you intend to access Sort/Merge from an application program, read Section 9 and Appendix E,
which contalns a listing of the data types.
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introduction 1.5

1.5 PARAGRAPH HEADING FORMAT

The format of the paragraph headings in Sections 4 through 7 is a summary of information for each
specification, as shown in the following example:

DEFAULT VALUE

SPECIFICATION
COLUMNS

5.4.1.2 FT- FILE TYPE (8] (Column 8).
PARAGRAPH

NUMBER —— INTERACTIVE PROMPT
SUGGESTED
BATCH
KEYWORD

{A)135616A

The example is the heading for the paragraph describing the Input File Type specification. The
suggested batch keyword is an abbreviated form of the interactive prompt. The default value,
shown in brackets, Is used if a carriage return Is entered from a keyboard or no parameter is
specified in the batch stream. The applicable column numbers for coding on the specification
sheet are shown in parentheses. This formatting convention allows you to use the Table of Con-
tents as a quick-reference summary of this information.
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Usage Overview

2.1 GENERAL

The following paragraphs define the different types of sort and merge operations and briefly
explain the ways in which flelds control and manlpulate data. An example of a typical applicatlon
of Sort/Merge is presented, illustrating how to combine sort and merge processes. The remainder
of the section describes the Information specified under each of the four specification groups.
The Sort/Merge Specification worksheet Is helpful in organizing this Information. You should
examine the worksheet until you are famillar with the order In which the specifications are
entered; however, you need not memorize column numbers unless you intend to code the control
file instead of using a batch stream or SCI to build it for you.

2.2 RECORD FIELDS

A record Is a group of related data that is treated as one unit by Sort/Merge. The fields, or columns
of data, in the input records are important in the sort and merge processes. Sort/Merge uses fields
to select records that are to be included in the sort or merge operatlon, tc reformat the records by
including only particular flelds or rearranging the order of the fields, and to control the sequence
in which the records occur in the oulput listing.

Sort/Merge views an input record as a collection of fields that comprise one or more contlguous
character positions of the input record. Generally, you would format records that contaln the same
type of information so that each contains the same kind of data in the same field positions, begin-
ning and ending on the same column positions. However, you can place common data fields In dif-
ferent character positions In different sets of records and use record selection and reformatting
specifications to process the records as If they had the same format. '

One flle can contaln many different types of records that have different formats. You can use a
particular field to uniquely identify each type of record. Also, you can force a character (a 1 for ex-
ample) before records having one format and another character before records having a different
format. You can then specify to Sort/Merge that records identified by one character be treated dif-
ferently than records identified by another character {or characters).

The contents in specified flelds can be read by Sort/Merge and used to process the records In
various ways. Sort/Merge can select certain records for processing and omit others, depending
upon the contents of a specific field. It can also rearrange selected fields for each record in the
output file. The ascending or descending sequence of entire records in the output file is deter-
mined by the selection of one or more of the fields within the records.

2.21 Control Flelds

A control field is the set of data that Sort/Merge places in numeric or alphabetic order. The control
fields determine the final sequence of records in the work and output files. Two or more control
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2.2.2 Usage Overview

flelds can give a hierarchical structure to the sorted output. The sequencing can be compounded
by ordering one control field in one sequence {ascending or descending) and another control field
in the opposite sequence.

2.2.2 Datla Flelds

A data field contains characters that are not used for sequencing. These fields comprise the tag-
along portion of the input records that are included with the control fields in the work flle and may
be included in the cutput file, depending upon your specificatlons.

2,23 Forced Fields

A character that is not In the input record can be forced into a particular record position or
substituted for another character when the record Is placed in the work flle. The forced character
appears in the work flle as an additional character at the beglnning or end of a record or between
flelds. More than one character may be forced, but each one Is considered a separate forced field
. that has a field length of one character. A forced field can be used as a data fleld or as a control
fleld. You can use a forced field to perform a simple functlon, such as Inserting a dollar sign in the
output file, or to perform complex functions, such as setecting various sets of different types of
records according to a forced field identifler. Forced fields are described in detall in Section 7.

2.3 TYPES OF SORTS (TAG-ALONG, SUMMARY TAG-ALONG, AND ADDRESS-ONLY)
The three types of sorts are as follows:

*  Tag-along sort — Data flelds tag-along wlth the control fields in an output record.

*  Summary tag-along sort — This sort is the same as a tag-along sort except that certain
data flelds are summed, showing only the total of the values found in that data field.

. Address-only sort — Flelds from the input records are not placed into the output file; in-
stead, the output flle conslists of the relative record numbers of the input records after
they have been sorted accerding to the sequence speclfications.

For the following descriptions of these three types of sorts, assume that a file contains input
records that have only two flelds, names of buyers and the amounts they purchased on account.
The names could be used as the control field for sequencing and the amounts purchased could be
the tag-along data field. The file has the following entries:

NAME (CONTROL FIELD)

RELATIVE : AMOUNT PURCHASED
RECORD NUMSER (DATA FIELD)
\ 1 9
1 | smiTh 25
2| ooE 40
3 | GREEN 60 ,':-'\:EET
4| ooE 10
s | BAKER 75
(A)135613A
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Usage Overview 2.3.1

2.3.1 Tag-Along Sor{
Suppose the following criteria is entered on the specitication sheets:

» Sort alphabetically by name. (Essentially, this is a sort by the numerical sequence of the
ASCII code used to make up the characters.)

. Include data only for Smith, Green, and Baker.

A tag-along sort can include only control fields, only data fields, or both in the output records, as
shown below:

BAKER 75 BAKER 75
GREEN GRE OUTPUT
R 60 EN 60 SlLEs
SMITH 2s SMITH 25
{A) BOTH CONTROL (B) CONTROL FIELD {C) DATA FIELD ONLY
AND DATA FIELDS ONLY
(A)Y135614

if both are included, the control fields precede the data fields (that |s, control fields are on the left,
and data fields are on the right). However, if you want the data fields to appear first or to be inter-
mixed with the contents of control fields, the control fields must also be defined as data fields.
The control fields are then dropped when the output file is wrltten. Only the data fields that are to
be in the output records are specified and organized in the order desired. This organization of data
fields is accomplished through the control specifications.

2.3.2 Summary Tag-Along Sort
The summary tag-along sort can include the following combinations of fields:

e Control flelds only
*  Summary data fields only
e  Summary data fields and data fields
Summary data fields, control fields, and data fields
in a summary tag-along sort, data fields may be summed. For instance, the Input file example

shows two entries for the name Doe. A summary sort of this file with the dollar amounts to be sum-
med according o each name produces an output file such as the following, which contains both

control and data fields:

BAKER 75

DOE 50
GREEN 60
SMITH 25

(A)135615
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2.3.3 Usage Overview

Only one Doe entry appears, showing the sum of the dollar amounts in the input records. In this
case, the dollar amount tields were designated as summary data fields.

If you do not Include a summation field speclfication, the output file consists of records with
unlike control fields. Sort/Merge deletes all records with common control fields, retaining only
one ¢copy of each unique record sequence.

2.3.3 Address-Only Sort

In an address-only sort, flelds in the input file are not copled into the output file. The output file
contains four-byte records that specify the relative record numbers of the sorted file, according to
the sequence specifications. Input records are reformatted and entered into the work flle for
sequencing. Part of their format includes the relative record number of the file. After the sort,
these relatlve record numbers are placed In the output file in the sequence resulting from the sort.

For example, the tag-along sort example in this sectlon sorts names and dollar amounts according
to the alphabetical order of the names {control field). Only the data for Smith, Green, and Baker is
included. If an address-only sort Is designated using the same control specifications, the follow-
Ing output file results:

2280070

NOTE

COBOL applications read record 1 instead of record 0. In the
example above, COBOL would read record numbers 5, 3, and 1.

2.4 TYPES OF MERGES (NORMAL AND SUMMARY)
Sort/Merge can process two types of merge operations: normal and summary.
2.4.1 Normal Merge
In a normal merge, the output is composed of fields from the input records. The merged records
can contain the following:
. Control fields only
. Data fields only
. Control fields and data fields
The sequence specifications for the merge determine the type of output produced. When the out-
put file records contain both control fields and data flelds, all of the control fields precede all of

the data fields in an output file record. -
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Usage Overview 2.4.2

2.4,2 Summary Merge .
In a summary merge, the merged (output) records can contain the following:

«  Control fields only

s  Summary data fields only

*  Summary data fields and data fields

. Summary data fields, control fields, and data fields

A summary merge produces the same resulis as a summary sort.

2.5 SORT/IMERGE EXAMPLE

The followlIng is an example of a store with two departments, each keeping its own records on.
amounts sold to each customer. Sales are entered into the computer daily. The resuiting files are

shown at the top of Figure 2-1. At the end of each month, a list is prepared to show the accounting

department the total amount to bill each customer, Figure 2-2 shows this process in three steps:

1. Sort each flle Into alphabetical order; reformat the data so that the name is the first field
in the records.

2. Merge the two files into one file in alphabetical order.
3. Summary sort the merged flle; sum the doltar amounts and show the total purchased by

each customer. Force a dollar sign before the total amount purchased.

As an alternative to steps 2 and 3, you can execute a summary merge. (The merge and summary
sort in Figure 2-2 are shown as an example only.) When restocking of the store's Inventory Is
necessary, you can execute a summary sort of the merged flle In step 3 to show the total sold for
each part. Similarly, you can determine buying trends by producing a report that gives a summary
of the parts used by customers.
2.6 PROGRAM REQUIREMENTS

To sort a file or merge several files, Sort!Merge requires program control statements that indicate
the following:

. Pathname of the file(s) to be sorted or merged

. Size and type of files for the sort or merge

. Records to be included in the sort or merge {all others are rejected)
. Input record fields to be included in the output records

e Order of the fields (left to right) in the output records
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2.6 Usage Overview

DEPARTMENT A SALES FOR MONTH
FILE + MONTH,DEPTA

DEPARTMENT B SALES FOR MONTH
FILE: MONTH,.DEPTB

! 67 89 1112 40 , 1 67 8¢9 1112 40
PART NO, | QTY|TOTAL NAME PART NO, |QTY |TOTAL NAME
AMT AMT
t0Q0—| 10 100 BAKER ORIGINAL 7000—1 5 350 ABLE
30001 10 300 CHARLES INPUT 8000 40 400 DOGGER
2000—1 20 400 ABLE 20001 10 200 BAKER
5000—1 20 1000 CHARLES
4000—1 20 350 BAKER
STEP 1! SORT BOTH FILES INTO
ALPHABETICAL ORDER . REFORMAT DATA
S0 THAT NAME IS THE FIRST FIELD,
ABLE 2000-1 20 400 ABLE 7000—1 5 350
BAKER 10001 10 100 BAKER 2000—1t 10 200
BAKER 4000~ 1 20 350 DOGGER 8oo00—1 40 400
CHARLES - 3000—1 10 300
CHARLES 5000—t 20 1000
+
STEP 2: MERGE BOTH FILES INTO
ONE FILE.
A3LE 2000—1 20 400 NOTE: STEPS 2 AND 3
ABLE 7000—1 5 350 SHOWN HERE ARE EXAMPLES
BAKER 1000—1 10 100 BOTH CAN BE REPLACED BY
BAKER 2000—1 10 350 A SUMMARY MERGE .
BAKER 4000—1 20 200
CHARLES 3000—1 10 300
CHARLES 5000—1 20 1000
DOGGER 8000—1 40 . 400
STEP 3: SUMMARIZE TOTAL MONTHLY
SALES FOR EACH CUSTOMER, FORCE
A DOLLAR SIGN IN FRONT OF THE
AMOUNT PURCHASED,
ABLE 4 750
BAKER $ 650
CHARLES $1300
DOGGER % 400

(A)135604E

Figure 2-1.

Example of Sort/Merge Process Showing Printouts of Results at Each Step

2272060-9701




Usage Overview 2.6

MONTH.DEPTA MONTH ,DEPTE
SORT STEP 1: STEP 11 SORT
SORT DEPARTMENT A SORT DEPARTMENT B
BY CUSTOMER NAME B8Y CUSTOMER NAME
SALES ,DEPTA SALES .DEPTB
STEP 2 |
MERGE DEPARTMENT A AND
ME RGE DEPARTMENT B CUSTOMER DATA

INTO ONE SORTED FILE

SALES ., DEPTAB

STEP 3:
SUMMARY SUMMARY SORT SALES FIELD TO SHOW
SORT TOTAL AMOUNT TO BILL CUSTOMER

PRINTOUT OF CUSTOMERS [N ALPHABE T—
ICAL ORDER SHOWS TOTAL AMOUNT TO
BILL EACH

é SALES, TOTALS

2280073
Figure 2-2. Example of Sor{/Merge Process
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2.7 Usage Overview

Fields that should be summed. (Values In a specific field are added together and a total
is output))

Characters that are to be placed {torced) Into specific locatlons of the output records
{which characters and which positions)

Characters to be added to the records to control the sort or merge process (but not
necessarily included In the output records)

Sequence of data flelds: ascending or descending
Data or messages to be printed

Whether to perform a sort that does not output data records but merely glves the record
number sequence in the oulput file {address-only sort).

Although this list does not encompass all of the control statements that you can speclfy for a sort
or merge, it is a representative sample of such statements.

2.7 OPERATOR/PROGRAM COMMUNICATION

You can provide Sort/Merge wlth the required control statements in any of the following ways (as
shown in Figure 2-3):

Through the SCI, which Interprets interactlve and batch commands, bids (executes)
SortiMerge, and passes control statements to Sort/Merge

Through separate tasks that bld Sort/Merge and pass control statements to R. (The call-
ing task can also send records to Sort/Merge and can recelve the processed records
returned from Sort/Merge. These tasks can be written in assembly language, FORTRAN,
CCBOL, Pascal, or BASIC.)

By executing the Sort/Merge task and speclfylng the pathname of a file or physical
device that contalns the control statement specifications

Control statements deflne the Sort/Merge process; they are provided to Sort/Merge in the orderin
which they appear on the specification sheets shown In Figures 2-4 and 2-5. The order is as

follows:

2.7.1

Header Specificatlon — Sectlon 4
File Description Speciflcation — Section 5
Record Selectlon Specification — Section 6

Reformatting Specification — Sectlon 7

Header Specification

This speclfication describes the type of sort or merge, the length of the output records, and other
program requirements (such as sequencing In ascending or descending order and whether to out-
put messages during the sort or merge process).

2-8
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INTERACTIVE
DEVICE

TEXT EDITOR

SYSTEM
COMMAND
INTERPRETER
(scl)

CARDS

(A)135606A

Usage Overview 2.7.1

BATCH
INPUT

CONTROL, .
STATEMENTS
Ly  SORT/MERGE
F
CONTROL
STATEMENTS
LANGUAGE
PROGRAMS

Figure 2-3. Methods of Speclfying Sort/Merge Control Statements
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Usage Overview 2.7.1

- SORT/MERGE SPECIFICATIONS, SHEET A

Page Header Specilication

» z
Mo g =) Fd o= E =
L ME Lot Torn g wlsl =« ﬂf .
e | MERGES ot At . Sle]<| @ sl e ey ,
N Sory (RTINS Restved 3le Reconsh Ils R Uimimnenny
umien | o " 1 ) af = 1o Wik Space
2 SUHTA reond Tuv 3 slofel Lengn el
“ SONTA 1Byt & HEE E 3
SURTARS HEla 5]
= >
4
J 4 56 B U U 121 14 98 16 1 Yl 2o 210 22 20 24 ] oshza] aufa 30 3 azfoalaafas a6 a2 w ose (irlurmin AU o #2)
File Description Specifications
QUTPUT FILE
«
Fud File Pathname
JHE
Lt [ w Con Is
> FTHTIeN
Nurme: E T Logucat Physcal Humber al
o Recond Record Lunggal
Length Lengih Aegunis = &
J 4 SI607]8 9 10 1112 13 1415 I 17 13 19 20 21 2221 M4 25 26 27 268 2930 31 37 13 34 35 356 37 18 39 40 41 47 43 44 {Columis 45 1 12}
e o0
of? DA b
WORK FiLE
HHH
L Fiofa Volunw Commenis
Number | [ 21, Name
>4 o IS .
J 4 5[6f716]9 1001 17 13 14 1% 18 {Columns 17 1o BO}
INPUT FILE
£
P .
= . u File Pathname
> .
;me = :: : Commenis
il 1 1
i LA, Length No. ol Recoids
34567!9IDIII?|3|4I5I617I3192021???371251627282'930313?33343516373539404142 43 44 {Colunrn 45 10 72}
0j4 o
a5 ojA
of8 ol
cl? (=] 8
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Figure 2-4. Sort/Merge Specification, Sheet A
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2.7.1 Usage Overview

SORT/MERGE SPECIFICATION, SHEET B
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Figure 2-5. Sort/Merge Specification, Sheet B
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2.7.2 Usage Overview

2.7.2 File Description Specification
This speclification describes the three different files used In a sort or merge operation:

*  The output file is the file that contains the records after they have been processed Into
the specified sequence and format.

e  The work file is the flle on which strings of sorted records are temporarily stored untll
the record selectlon process is complete. The work file is then used to combine the
strings of sorted records. The work flle is not necessary for 2 merge operation,

*  The input file(s) Is the file to be sorted or merged. A merge Is performed on from two to
five sorted input files.

Input and output files may be sequentlial, relative record, or key indexed.

NOTE

Relatlve record fltes sometimes contain unused records set aside
for future expansion. You should omit these unused records during
the Sort/Merge process to avold wasting disk space.

2.7.3 Record Selectlon Specification '
The entries on this sheet describe which records In the input file(s) are to be included or omitted
during the Sort/Merge process. Specific ASCll characters tound In speclfic posltions {fields) of the
input flle records determine the record selection. You can check flelds agalnst other fields in the
same record to determine record selection, or you can compare a fleld to a string of constants.
Besides providing the identlfylng characteristics of the desired records, this specification further
specifles whether the records identifled are to be Included In the output file.

2.7.4 Relormatting Speclification

The Reformatting Specification designates which record flelds are to be summed, how the input
record fields are to be ordered in the output records, the sequencing of individual fields, and the
characters to be forced into output record positions or substituted for other characters. It also
states which flelds are to be treated as signed ASCII, integer, or floating polnt.

2.7.5 Order of Specifications

You must input the four specifications to Sort/Merge in a specific order. Input the Header
Specification first, followed by the Flle Description, Record Selection (if used), and Reformatting
Specifications.

Figure 2-6 shows the typical specificatlon sequencing for a sort. Three sets of Record Selection
and Reformatting Specifications are used because each of the record types selected by the
Record Selaction Specifications requires different formatting for the fields within the records. If
all of the records In the file are to be included in the sort, the Record Selection Specification is not
necessary and you can describe the formatting using only one group of Reformatting Specifica-
tions. Note that in a sort operation, only one input file is described in the File Description
Specification (that is, only one file can be sorted at a time); however, from two to five flles can be
merged in a merge operation,
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HEADER SPECIFICATION

QUTPUT FILE
FILE

DESCRIPTICN WORK FILE
SPECIFICATION

INFUT FILE

RECORD SELECTION SPECIFICATION NO,

REFORMATTING SPECIFICATION NO, 1

RECORD SELECTION SPECIFICATION NO,

2

REFORMATTING SPECIFICATION NO, 2

RECORD SELECTION SPECIFICATION NO.,

3

REFORMATTING SPECIFICATION NO, 3

(A)135609

Figure 2-6. Typlcal Speciﬁbatlon Sequence for a Sort

Usage Overview 2.7.5

Although a sort or merge operation has only one Header Specification and one File Description
Specification, the number of Record Selection Speclfications and Reformatting Specifications
can vary. Record Selection Specifications and Reformatting Specifications are specified in
groups unless all of the records In the file are to be sorted or merged. in the latter case, only a
Reformatting Specification is required; this is called an implied include-all sort or merge.

Figure 2-7 shows the speclfications required for a typical merge procedure. Note at the bottom of
the flgure that different input files have their records selected by the same Record Selection
Speciflcation and corresponding Reformaiting Specification. However, Input File 2 (in the center
of Figure 2-7) is merged according to a selectlon of records speclfied in two different Record

Selection Specifications and thelr accompanying Reformatting Specifications.
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2.1.5 Usage Overview

HEADER SPECIFICATION

SAME FOR ALL
S INPUT FILES

FILE OUTPUT FILE
DESCRIPTION WORK FILE
SPECIFICATION

7\

FILE
DESCRIPTION INPUT FILE NO, 1
SPECIFICATION
INPUT FILE NO, 1
P RECORD SELECTION
AND REFORMATTING

RECORD SELECTION SPECIFICATION NO, 1

REFORMATTING SPECIFICATION NO. 1

P
\
FILE
DESCRIPTION INPUT FILE NO, 2
SPECIFICATION
RECORD SELECTION SPECIFICATION NO, 2A
INPUT FILE NO. 2

> RECORD SELECTION
AND REFORMATTING

REFORMATTING SPECIFICATION NO, 2A

RECORD SELECTION SPECIFICATION NO, 2B

REFORMATTING SPECIFICATION NO, 2B

”
.
FILE
DESCRIPTION INPUT FILE NO, 3
SPECIFICATION
INPUT FILES NO, 3
FILE > AND 4 RECORD
DESCRIPTION INPUT FILE NO. 4 SELECTION AND
SPECIFICATION REFORMATTING
RECORD SELECTION SPECIFICATION NO, 23 AND 4
REFORMATTING SPECIFICATION NO, 3 AND 4
~

{(A)135610A

Figure 2-7. Typlcal Specification Sequence for a Merge
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2.8 RECORD SELECTION AND REFCRMATTING

The tollowing procedure is an example of how the Sort/Merge program processes the records in a

file.
1. Sort/Merge reads a record from the input file:
1 S 6 26 27 30
w ) Pl -ble ﬁ
CONTROL DATA CONTROL.
FIELD A FIELD B
(A)135661

2. Sort/Merge checks the Record Selection Speciflcatlons to see If this record is to be in-
cluded in the sort or merge. (You might not want to sort or merge all of the records in the
file.)

3. If the record is to participate In the sort or merge, Sort/Merge builds a work record, for-
matting it according to the Reformatting Sequence Specifications. (The format of the
work record is important because it controls the format of the output record.) The Refor-
matting Specifications might specify the following:

a. Put the contents of positions 27-30 of the input record Into the first available posi-
tions (1-4) of the work record.
b. Put the contents of positions 1-5 in the input record into the next avallable posi-
tions (5-9) of the work record.
¢. Put the contents of positions 6-26 in the input record into the next available posi-
tions (10-30) of the work record.
The resulting work record would look like this:
1 4 5 9 10 30
% le br - »
CONTROL CONTROL DATA
FIELD B FIELD A
{(A)135612
Control fields that are not dropped always precede data fields in the work and output
records. To specify dropping control fields from output records, enter an X in column 28
of the Header Specification.

4. Sort/Merge checks the sequence specifications to see how to arrange the records in the
output file (ascending or descending order by control fields) and writes the records to
the work file in sorted strings.

5. Sori/Merge writes the records to the output file in the order specified. The only excep-

tion occurs when control fields are dropped from the output record.
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3

Simple Sort and Merge Examples

3.1 GENERAL

The Sort/Merge program is a powerful, general-purpose utility that provides many different
options. Optimum use of the utility requires famliiarity with these optlons,

Until you have become famillar with the specifications required to perform more complex opera-
tions, you can use the examples presented in this section to quickly sort or merge data file
records. These examples show two simple sort operations and a simple merge operation and
describe how to modify them for general use.

If you are not an experienced programmer, read through the material presented in this sectlon,
then perform the exercise near the end of the sectlon.

3.2 CODING THE SORT OR MERGE

The followlng sort and merge examples are In batch control stream format. You can modify the
values, column locations, and pathnames (file names and dévice names) to specify the parameters
and pathnames appropriate for your application and system. In all examples, you can replace the
device names {such as DS01 or DS02) with volume names. Use the Text Editor to create a sequen-
tial file to contain the batch control stream. Enter the batch control stream statements in the exact
order given in the examples. The pathname that you assign to this file is the pathname you wiil use
with the Execute Batch (XB) command to execute the batch control stream. The procedure for exe-
cuting the batch control stream Is presented in a paragraph following the examples.

Table 3-1 lists and explains the command statements used in the examples. Some of the com-
mand statements are optional and are excluded, when appropriate, from the batch streams in the
examples. Table 3-1 contains all of the Sort/Merge command statements in the order in which they
must be entered, if used, when creating a batch control stream.

If a command statement is included in the batch stream, it may be followed by one or more
keywords that specify parameters. The keywords used in the examples in this section are briefly
defined to help you understand their use. Keywords for other options are listed in Sections 4
through 7. The ordering of the keywords within each command statement line is not critical.

Several of the command statements are optional because Sort/Merge automatically creates an

unblocked sequential output file and assigns the temporary work file to disk if you do not specify
another destination.
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3.2 Simple Sort and Merge Examples

Tahle 3-1. Batch Stream Commands and Use

Command

Remarks

BATCH

SM$SMC

SMEHD

SM$OUT

SMEWKF

SMSIN

SM$SLC

SMSREF

SMSCLS

X8sM

EBATCH

Indicates the beginning of a batch stream. This command is requlired,

Creates the control {lle that will contain the speciflcations created by the subse-
quent commands. This statement is required and must immedlately follow the
BATCH statement.

Builds the header control statement. This statement |s required and must im-
mediately follow the SM$SMC command. The type of sort or merge can be
spacified on this ling; if the type is not specified, a tag-along sort (SORTR) Is the
default value assumed.

Builds the output file control statement. It must Immediately follow the SM$HD
command.

Bullds the work flle control statement. This statement Is optional for a sort opera-
tion; when used, it must Immediately follow the SM$OUT command. If a merge is
specified, this command Is not necessary and will be Ignored If specified.

Bullds the input file control statement(s). The first SM$IN must follow SMSWKF.
For a sort, only one SM3$IN may be specified. For a merge, at least two and no
more than five SM$IN commands may be used; also, from two to flve sets of the
SM3$IN, SM$SLC, and SM$REF sequence may be specified to create more com-
plex selection and reformatting patterns. g

Bullds the record selection control statement(s). This command is optional. If no
SM$SLC command is used, the default includes all records In the input file. The
SM$SLC command may be used In combination with the SM$IN and SM$REF
commands to create different selections patterns for different record types.

Builds the reformatting control statement(s). SM$REF commands must be pre-
sent since they define the sort control flelds (keys) and data flelds. SM$REF com-
mands may be used in combination with SM$IN and SM$SLC commands to create
dltferent selection patterns for different record types or to rearrange the order of
the data flelds within specified records.

Terminates after the file creation procedure. Thlé must be the last command of the
file creation section of a batch stream. '

Executes SortiMerge using the specifled batch file name and listing device.

Indlcates the end of the batch control stream, This statement Is required.
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3.3 FIRST SORT EXAMPLE

This example sorts the 80-characler records from the file DS01.INFIL in the control fleld's ascend-
ing order {(columns 5 through 10) and places the output in file DS01.QUTFIL. The batch control
stream is as follows:

1. BATCH
2. SM$SMC CFN =DS01.CONTRL
3. SM$HD TCL =6,0RL = 80,MS = 16000
4, SM$OUT FP = DS01.0UTFIL,LRL = 80,PRL =576
5. SM$IN FP =DSO1.INFIL
6. SM$REF FT=N,BL=5,EL=10
7. SM$REF FT=D,BL=1,EL=80
8. SMSCLS
9. XBSM CFN=DS01.CONTRL,LDN = LPO1
10. EBATCH

The following paragraphs describe each of the command statements In detall.
3.3.1 SM$SMC Statement

SM$SMC CFN = DS01.CONTRL
The second line specifies that a Sort/Merge control file is to be created with the pathname
DSO01.CONTRL. If a file with this pathname already exists, Sort/Merge replaces the contents of
that file with the newly created control file. The execution of the batch control stream generates
seven Sort/Merge control statements and places them In this file. This flie is not the Sort/Merge in-
put or output file, Sort/Merge dynamically allocates the control file if it has not already been
created. Sort/Merge does not delete this file at the end of the sort, For additional Sort/Merge runs,
use this file with the Execute Batch Sort/Merge (XBSM) command.
This line uses the following keyword:

. CFN {Control File Name) — Specifles the name of the file that wlll contain the command
statements for this sort. It may be a maximum of 36 characters,

3.3.2 SM$HD Statement
SM$HD TCL = 6,0RL =80,MS = 16000

The third line uses many of the defauit options for the header command statement, A full sort (tag-
along sort) in ascending order is the defaull.

This line uses the following keywords:
. TCL (Total Control Length) — Specifles the total length, in characters, of all control

fields. In this example, the control field is In columns 5 through 10, which is a length of 6
characters. (This parameter has no default.)
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3.3 Simple Sort and Merge Examples

*  ORL (Cutput Record Length) — Specifles the total length, in characters, of the output
record. Since 80-character records are being sorted, the length of the output records is
80 characters. (This parameter has no default.)
U MS (Memory Size) — Specities the work memaory available for the sort, in bytes. Specify
a memory size In the range of 3,000 to 45,000 bytes, or use the default. A size of 16,000
bytes is only a suggested size to allow the sort to run faster than when the default value
(2,800 bytes) Is used. If 32,000 bytes are avallable, speclfy that amount.
Additlonal information on the Header Specificalion is In Section 4.
3.3.3 SM$OUT Statement
SM3IOUT FP=DS01.QUTFIL,LRL =80,PRL =576
The fourth line specifles the output file pathname and attributes. If the flie has been previously
created, only the flle pathname is required. This example assumes that the flle has not been
created and glves attributes to allow it to be created. If flle attributes are given and the file was
previously created, the attributes assigned at creatlon are used, and attributes specifled in the
SM$OUT statement become commentary.
This line uses the following keywords:

¢+ FP(Flle Pathname} — Speclfles the pathname of the file (or the name of the device) that -
is to contaln the output data, The maximum Is 36 characters.

¢ LRL {Logical Record Length) — Speclflés a length of 80 characters for each logical
record output.

. PRL {Physical Record Length) — Specifies that the physical records written to the out-
put file are to be 576 characters In length. Each physical record ¢ontains more than one
loglcal record.
Additlonal informatlon on the Output File Speclfication Is In Section 5.
3.3.4 SMS$IN Statement

SM$IN FP = DSO1.INFIL
The fifth line specifles the pathname for the input flle (or device that contains the input records).
Since the attributes of the input file are avallable to Sort/Merge, none are specifled. Also, since
this is a sort operation, only one file is specifled.

This line uses the following keyword:

. FP (File Pathname) — Specifies the pathname of the file (or the name of the device} that
contains the input file. The maximum is 36 characters.

Addltional information on the Input File Specification Is in Sectlon 5.
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3.3.5 SMS$REF Statements _

This example includes two reformaiting command statements. The first one specifies the control
field by which the records are to be ordered. The second one defines the data field. The use of
more than one control field and more than one data field is explained in Section 7.

3.3.5.1 Control Field Specification.

SM$REF FT=N,BL=5,EL=10
The sixth line speclfies the location within the record of the field to be used as the control fieid
that determines the order of the records during the sort. The defauit character selection is a full,
ASClIl-character sort.

NOTE

All control fields must be specifled before data fields are specified.

This line uses the following keywords:

. FT (Field Type) — Specifies the type of control field: N specifies normal sequence, and
O speclifies an opposite sequence. A parameler In the header control statement
specifies the order of the sort operation as either ascending or descending. In this ex-
ample, since no parameter is specified, the default (ascending sequence) Is assumed. In
this case, N means ascending order.

» BL (Beginning Location) — Specifies the high-order column of the control field. Since
the control field Is columns 5 through 10, the BL Is 5.

. EL (Ending Location) — Specifies the low-order column of the control field. Since the
controt fleld Is 5 through 10, the EL is 10.

You can speclfy additlonal control fields before specifylng data fields. The control fleid speclfied
first Is the primary control field, and all records are sorted in order according to the primary control
field. If a second control field is specified, all records that have identical primary control fields are
sorted according to the secondary control field, and so on. Refer to Section 7 for addlitional infor-
mation on using multiple control fields.
3.3.5.2 Data Field Specification.

SM$REF FT=D,BL=1,EL=80

The seventh line specifies the location of the data field. Since the data is 80 characters long, the
field specifies that 80 characters of data are to be written to the output tlle for each record in the
input file,

This line uses the following keywords:

. FT (Field Type) — Specifies that this is a data field (D).
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o BL (Beginning Location) — Specifies that the field begins in column 1.
. EL {Ending Location) — Specifies that the field ends in column 80.
Multiple data fields can also be used to reformat records (Section '7).
3.3.6 SMS$CLS Statement
SM$CLS
The eighth line terminates generation of the control file.
3.3.7- XBSM Statement
XBSM CFN = DS01.CONTRL,LDN = LPO1

The ninth line executes the Sort/Merge program by using the c¢ontrol flle that the previous
statements built.

This line uses the following keywords:

s  CFN (Control File Name) — Specifles the pathname of the file (or device) that contains
the control file. In this example, the control file DS01.CONTRL has been bullt by the
previous seven statements.

. LDN {LIsling Device Name) — Specifies the pathname of the file (or device) onto which
SortiMerge Informatlion, error, and warning messages are to be written. The line printer
(LPO1) Is used as an example. (To avoid interrupting the printing operation of another
user on your system, you can write this listing to a flle.)

When the sort is complete, the EBATCH statement terminates the batch stream. Note that no
work flle was specifled in this batch stream. The work tile for this sort was defaulted to the system
disk DS01 and was automaltically released at program completion. You can use multiple XBSM
statements if the control files have been previously bulit.

3.4 SECOND SORT EXAMPLE

This example shows a sort with record selection. It sorts (tag-along sort) 80-character records from
the input file DSO1.INFILE and places the output in DS03.0UTFIX. Assume that DS03.0UTFIX has
been previously created; it is not necessary to specify loglcal or physical record length. Also, only
records with a value greater than 100 in columns 5 through 10 are to be included In the sort. These
records will be selected and will appear in the output file. The primary contro! fleld {columns 5
through 10) specifies ascending order. A second control fleld {columns 12 through 15) Is specified
with descending order. The total length of the combined control fields is 10.

This sort demonstrates the optimal positioning of the output file, work file, and Input file for max-

Imum sort speed. The input and output flles can be on the same disk volume, but the work file
should be on a differant volume.
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The batch control stream statements are as follows:

BATCH

SM$SMC CFN = DS01.CONTRLA

SM$HD TCL=10,PQO = 0,0RL = 80,MS = 16000
SM$OUT FP = DS03.0UTFIX

SM$WKF WFV = DS02

SMEIN FP = DSO1.INFILE

SM$SLC CP=C,01B =5,01E = 10,REL = GT,FOC = C,02C = 000100
SM$REF FT=N,BL=5,EL=10

SM$REF FT=0,BL=12,EL=15

10. SM$REF FT=D,BL=1,EL=80

11. SM§CLS

12. XBSM CFN = DS01.CONTRLA,LDN = DSO1.LIST
13. EBATCH

RN RN

3.4.1 SM$SMC Statement
SM$SMC CFN = DS01.CONTRLA

The second line specifies that the Sort/Merge control file be created and placed In a file named
DS01.CONTRLA. '

3.4.2 SM$HD Statement
SM3HD TCL = 10,PO = 0,0RL = 80,MS = 16000
The third line specifies by default a full sort in ascending order.
This line uses the following keywords:
. TCL (Total Control Length) — Specifies the total length, in characters, of all control
fields. In this example, an ascending field is in columns 5 through 10 and a descending
field is in columns 12 through 15. This gives a total length of 10 characters. (This

parameter has no default.)

. PO (Print Option) — Specifies that the generated control statements be listed along
with information, error, and warning messages.

¢  ORL (Output Record Length) — Specifies the total length, in characters, of the cutput
record. Since 80-character records are being sorted, the length of the output records is
80 characters. (This parameter has no default.)

. MS (Memory Size) — Specifies the work memory available for the sort, in bytes. A size of

16,000 bytes is only a suggested size to allow the sort to run faster than when the default
value (2,800 bytes) Is used. If 32,000 bytes are available, you should specify that amount.
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3.4.3 SM$OUT Statement

SM$OUT FP = DS03.0UTFIX
The fourth line specifies the output file pathname. No file attributes are specified since, In this ex-
ample, the file has been previously created on DS03. If not previously created, a sequential flle will
be created by Sort/Merge with 80-character records unblocked.

This line uses the following keyword:

. FP (File Pathname) — Specifies the pathname of the fite (or device) that is to contain the
output listing. The maximum is 36 characters,

3.4.4 SMS$SWKF Statement

SM$WKF WFV = DS02
The fifth line speclfles that the work file be allocated on disk DS02. The work file is allocated as a
temporary file, For maximum efflclency, always allocate the work file on a volume that contains
nelther the input nor the output file.

This line uses the following keyword:

*  WFV (Work File Volume) — Defines the device or volume to which the work fite Is to be
allocated.

3.4.5 SM$IN Statement
SMSIN FP=DS01.INFILE

The sixth line deflnes the pathname for the input file {or device). SInce the attributes assigned to
the flle when created are available to SortiMerge, no attributes are specified.

This line uses the following keyword:

*  FP{File Pathname) — Speclfies the pathname of the file (or device) that contains the in-
put flle. The maximum is 36 characters,

3.4.6 SM$SLC Statement

SM$SLC CP=C,01B =5,01E = 10,REL = GT,FOC = C,02C = 000100
The seventh line specifies selection of certain records to be Included in the sort. Records that
meet the criterla are sorted and appear In the ouiput file. All records that do not meet the criteria
are omitted. Omitted records are not sorted and do not appear in the output flle. In this example,
all records with a value greater than 100 in ¢olumns 5 through 10 are included.

This line uses the following keywords:

»  CP (Character Portion) — Specifies an ASCIl character comparison.
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O1B {Operand 1 Beginning) — Specifies the high-order, leftmost column of the com-
parison field. In this example, columns 5 through 10 have an O1B of 5.

O1E {Operand 1 Ending) — Specifies the low-order, rightmost column of the comparison
field. In this example, columns 5 through 10 have an O1E of 10.-

RAEL (Relationship) — Specifies the type of comparison, as foliows:

G T — Greater than

LT — Less than

EQ — Equal

N E — Not equal

L E — Less than or equal

G E — Greater than or equal

FOC (Field or Constant) — Speclfles If the comparlson s to another field within the
record or to a constant. The C specifles constant. {See Section 6 for additional informa-
tion.)

02C (Operand 2 Constant) — Speclfies the constant to be used in the comparison.
Since a number must be speclfled for each position within the field, leading zeros are re-
quired. In this example, the constant 000100 |s to be compared with the value in
columns 5 through 10.

3.4.7 SMS$SREF Statements
The following paragraphs explain the reformatting speciflcations in this example,

3.4.71

Control Fleld Speclfication.

SM$REF FT=N,BL=5,EL=10
SMEREF FT=0,BL=12,EL=15

The eighth and ninth lines specify the control fields. Since columns 5 through 10 are specified
first, they constitute the primary control field; columns 12 through 15 are the secondary field.

This line uses the following keywords:

FT (Field Type) — An N specifies normal control field or ascending sequence in this ex-
ample. An O specifles opposite control field or descending sequence.

BL (Beginning Location) — Specifies the beginning column position of the control field
in the input file.

EL (Ending Location) — Specifies the ending column position of the control field in the
input file.

3.4.7.2 Data Field Specification.

SM$REF FT=D,BL=1,EL=80

The tenth line specifies the data field.
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This line uses the following keywords:

. FT (Field Type} — The D specities that this Is the data field to be written to the output
: file for each sorted record. Since the order of the fields within the record remains the
same as in the input file, the entire data field (columns 1 through 80) is specified.

. BL {Beginning Location) — Specifies the beginning column position of the data fleld in
the input file, ‘

. EL {EndIng Location) — Specifies the ending column position of the data field in the in-
put file,

3.4.8 SMS$CLS Statement

SM$CLS
The eleventh line terminates generation of the control statement file.
3.4.9 XBSM Statement

XBSM CFN = DSO1.CONTRLA,LDN = DSO01.LIST

The XBSM statement executes the Sori/Merge program using the control statement file that the
previous statements bulli,

This line uses the following keywords:

*  CFN (Control File Name) — Asslgns the pathname DS01.CONTROLA to the control file
created by this batch stream.

. LDN {Listing Device Name) — Specifies the pathname of the device or file to which
Sort/Merge Is to list the Iinformation, error, and warning messages produced during the
sort process. In this example, the file name Is DSO1.LIST. If this file already exists,
Sort/Merge replaces the contents of the current flle with the messages listing. If the file
does not exist, Sort/Merge creales a sequential file to contain the messages listing.
Delete this file after checking it for errors.

3.5 MERGE EXAMPLE

The following control statements specify that three input flles are to be merged Into one output
file in descending order, using a control field contained in columns 5 through 10 of the input files.
All three input flles have been previously sorted in descending order, using the same control fleld.

BATCH

SM$SMC CFN = DS01.CONTRLM

SM$HD SMT = MERGE,SMS = D,TCL = 6,0RL = 80,MS = 16000
SM$OUT FP = DS01.MRGOUT

SM$IN FP = DS01.MRG1

SM3IN FP = DS01.MRG2

oA wn
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7. SM$IN FP =DS01.MRG3
8. SM$REF FT=N,BL=5,EL=10
9. SM$REF FT=D,BL=1,EL =80

10. SM3$CLS
11. XBSM CFN = DS01.CONTRLM,LDN = LP01
12. EBATCH

3.5.1 SM$SMC Statement

SM$SMC CFN =DS01.CONTRLM
The second line specifies that the Sort/Merge control statement file be placed in a flle with the
pathname DS01.CONTRLM. Sort/Merge creates a sequential file with this pathname if the flte
does not already exist. If the file does exist, Sort/Merge replaces the existing contents of the file
with the newly created control statement file.
3.5.2 SM$HD Statement

SM$HD SMT = MERGE,SMS =D, TCL = 6,0RL = 80,MS = 16000
The third line specifies a merge operation in descending order.
This line uses the following keywords:

*  SMT (Sort/iMerge Type) — Specifies that a merge process is to be performed.

*  SMS (Sort/Merge Sequence) — The D specifies that the normal ordering sequence is to
be descending. (An A would specify ascending.)

* TCL (Total Gontrol Length) — Speclfies the total length, in characters, of all control
flelds. In this example, only one control field, columns 5 through 10, Is used. This fleld
has a length of 6 characters. (Thls parameter has no default.)

¢  ORL (Output Record Length) — Specifles the total length, in characters, of the output
record. Since 80-character records are belng merged, the length of the output records is
80 characters. (This parameter has no default.)

. MS (Memory Size) — Specifies the work memory avallable for the merge, in bytes. A size
of 16,000 bytes is only a suggested size to allow the merge to run faster than when the
default value (2,800 bytes) is used. If 32,000 bytes are available, you should specify that
amount.

3.5.3 SM$OUT Statement
SM$OUT FP = DS01.MRGOUT

The fourth line is the pathname of the file {or device) that is to contain the merged output created
by Sort/Merge. If the file does not exist, Sort/Merge creates a sequential file with this pathname.
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This {ine uses the following keyword:

. FP (File Pathname) — Specifies the pathname of the file (or the name of the device) that
is to contain the output listing. The maximum is 36 characters.

Note that no work file is specified In this command stream since a merge operation does not use a
work file.

3.5.4 SMS$IN Statement

SM$IN FP = DS01.MRG1

SM$IN FP = DS01.MRG2

SM$IN FP =DS01.MRG3
The fifth through seventh lines specify the pathnames of the three input files. The files must be In
the same sequence and must use the same control fleld. Any out-of-sequence condition may ter-
minate the merge process or cause unpredictable resuits.
These lines use the following keyword:

*  FP(File Pathname)} — Specifies the pathname of the file (or the name of the device) that
contalns the input file. The maximum Is 36 characters.

3.5.5 SMS$REF Statements
The following paragraphs explain the reformatting specification statements.

3.5.5.1 Con!rol Fleld Specification,
SM$REF FT=N,BL=5,EL=10
" The eighth line specifies the order and location of the control fleld.
This line uses the following keywords:
e  FT(Fleld Type) — Speclfies that this Is a control field ordered in normal (N) order. Since
the header specification designated the sequence as descending, normal means

descending.

*  BL (Beginning Location) — Specifles that column 5 in the input files Is the beglnning
location of the control field.

e  EL (Ending Locatlon) — Specifies that column 10 in the Input files Is the ending location
of the control fleld.

3.5.5.2 Data Field Specification.
SM$REF FT=D,BL=1,EL=80

The ninth line specifies that this Is a data field.
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This line uses the following keywords:
s FT (Field Type) — The D specifies that this is a data field.

. BL {(Beginning Location) — Specifies column 1 in the input files as the beginning
column of the data field.

*  EL (Ending Location) — Specifies column 80 in the input files as the ending column of
the data field.

3.5.6 SM$CLS Statement

SM$CLS
The tenth line terminates generation of the control statement file.
3.5.7 XBSM Statement |

XBSM CFN = DS01.CONTRLM,LDN = LPO1

The eleventh line executes the Sort/Merge program by using the control statement file that the
previous statements built. ;

This line uses the following keywords:

e CFN (Control File Name) — The name of the file {or device) that is to contain the control
file built by the previous command statements.

. LDN {(Listing Device Name) — The pathname of the flle (or device) to which Sort/Merge
informatlon, error, and warning messages are to be written. The line printer (LP01} is
used as an example.

3.5.8 Executlng Sort/Merge In Batch Mode

When you have prepared the batch control stream file by copying the format of the examples in
this sectlon, use the Execute Baich (XB) command to execute the batch.control statements that
will code the contro! flte which will run the Sort/Merge utility. Both the input file (or files) and the
batch control stream file must have been previously prepared before you execute this command.

The X8 command has the following field prompts:
EXECUTE BATCH
INPUT ACCESS NAME: <pathname>
LISTING ACCESS NAME: <pathname>
In response to the INPUT ACCESS NAME prompt, enter the pathname you assigned to the file (or

device) that contains the batch control stream. This is not the pathname used in the batch control
stream to specify the control file pathname (SM$SMC).
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in response to the LISTING ACCESS NAME prompt, enter the pathname of a file (or device) to
which the listing made by the SCI during the batch processing may be written. This is not the
same as the listing of Sort/Merge messages specified for the XBSM command stalement in your
batch control stream.

To reuse the control file built with the batch control stream, execute Sort/Merge in batch by using
the Execute Batch Sort/Merge (XBSM) command,

The XBSM command has the following field prompts:

EXECUTE BATCH SORT/MERGE <VERSION X.X.X>
CONTROL FILE NAME: <pathname>
LISTING DEVICE NAME. <pathname>

In response to the CONTROL FILE NAME prompt, enter the pathname of the control flle, that s,
the pathname specified for SM$SMC,

In response to the LISTING DEVICE NAME prompt, enter the pathname of a file (or device) to
which the listing made by the SCI during the batch processing may be wrltien. This Is not the

. same as the listing of Sori/Merge messages specified for the XBSM command statement in your
batch control stream.

You can aiso specify the XBSM command when In the SClI command mode by entering the
following:

XBSM CFN = <pathname>,LDN = <pathname>

The flle name fotlowing CFN is the pathname you specified in the batch stream as the control file
name.

3.6 BEGINNING EXERCISE

Use the steps described in the followlng paragraph to create an input flle named DSO1.TESTIN and
a batch control stream file named DS01.TEST. Check wlth the person in charge of your system to
confirm that these pathnames are acceptable. If not, obtaln another character string to replace the
DS01 component of the pathname in all occurrences for the foliowing exercise.

The Input flle contains the records to be sorted or merged. The batch control stream file,
DS01.TEST, contains all of the control statements and keywords needed to perform any of the sort
or merge examples presented in this section. Some of the contirol statements are not required;
however, they are included so that you can use this flle to experiment with different types of sorts
and merges by modifying the keyword parameters.

NOTE
The following procedures assume you have a 811 VDT. If you are

using any other type of input device, use the comparable function
keys for that terminal,
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3.6.1 Create an Input File

The input file consists of records (in this case, 80-character lines) containing data fields. To
facilitate moving from one field to another, use the Modify Tabs (MT) command to set tab stops.
Then, use the Execute Editor with Scaling (XES) command to create the file. Use the following
procedure:;

1.

2.

10.
11.

i2.

Enter SCI command mode by pressing the CMD key.
Specify the Modify Tabs command by entering MT, and press the RETURN key.

In response to the TAB COLUMNS prompt, specify tab stops at 1, 10, 20, and 30 as
follows and then press RETURN:

MODIFY TABS
TAB COLUMNS; 1,10,20,30

Press the CMD key again, enter XES, and press RETURN.

In response to the FILE ACCESS NAME prompt, press RETURN.

Press RETURN again. Type the following, using the TAB key and pressing the RETURN
key at the end of each line. To be sorted properly, the input in each data field should be
typed in the same manner. As an experiment, type the name Don Baker with both upper-
case and lowercase characters (as shown in line 5). Place last names in columns 10
through 19; first names in columns 20 through 29; and numbers in columns 30 through
39, right justified. Although this particular column designation is arbitrary, it Is easy to
remember and gives you extra space to experiment by entering data fields of your own,

BAKER DON 200
SMITH SAM 50
WOOD DOTTY 100
BAKER HANK 2
Baker Don 100
SMITH SAM 100
1 .. 2 . 3.0, . 5. ... .. 6...

Align the number column and proofread the input, correcting any errors,

To quit the text edit mode, press the CMD key, type QE, and press RETURN.

Enter a response of NO to the ABORT? prompt by pressing RETURN.

Specify the pathname DS01.IN in response to the OUTPUT FILE ACCESS NAME prompt.
Respond NO to the REPLACE? prompt.

Enter a null response to the MOD LIST ACCESS NAME prompt by pressing RETURN.
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3.6.2 Create a Batch Control Stream File

Creating a batch control stream file also requires the use of the Text Editor. The control file that
this batch contro! stream bullds is named DSO1.TESTCTR. This Is to be a tag-along sort with three
control fields specifled. The primary field contalns the last names in the input file, and the secon-
dary field contains the flrst names in the flle, Both fields are sorted in ascending order. The third
control field, the numbers column In the input file, is sorted in descending order (highest number
listed first)-if the person has more than one record.

To create a batch control stream file, use the following procedure:

1.

Enter SCI command mode by pfesslng the CMD key.

2. Speclfy the Execute Editor with Scaling command by typing XES and pressing RETURN.

3.

In response to the FILE ACCESS NAME prompt, press the RETURN key.

4. When the EOF marker appears, type the following batch control stream:

10.

BATCH

SM$SMC CFN =DS01.TESTCTR -

SM$HD SMT = SORTR,SMS = A, TCL = 30,0RL = 80,MS = 18000
SM$OUT FP = DS01.TESTOUT,LRL = 80,PRL =576
SM$WKF WFV = DS01

SM$IN FP = DSO1.TESTIN

SM$REF FT=N,BL=10,EL=19

SM$REF FT=N,BL=20,EL=29

SM$REF FT=0,BL=30,EL=39

SM$REF FT=D,BL=1,EL=80

SM$CLS

XBSM CFN = DSO1.TESTCTR,LDN = DSO1.TESTLIST
EBATCH

Proofread your Input and correct any errors.
To quit the text edit mode, press the CMD key, type QE, and press RETURN.,
Enter a response of NO to the ABORT? prompt by pressing RETURN.

Specify the pathname DSO1.TEST in response to the OUTPUT FILE ACCESS name
prompt. -

Respond NO to the REPLACE? prompt.

Enter a null response to the MOD LIST ACCESS NAME prompt by pressing RETURN.
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3.6.3 Execute the Batch Control Stream
Using the following procedure, enter the Execute Batch (XB) command to execute the batch ¢on-
trol statements that will run the Sort/Merge utility.

1. Enter the SCI command mode by pressing the CMD key.
2. Eniler XB and press RETURN.
3. Respond to the XB comrﬁand prompts as follows and press RETURN.

EXECUTE BATCH
INPUT ACCESS NAME: DSO1.TEST
LISTING ACCESS NAME: DSO1.TEMPLIST

4. Since this is a qulck sort operation, press the CMD key, type WAIT, press RETURN, and
walit for the background task to complete,

3.6.4 Examine the Output
When Sort/Merge has completed processing, use the Show Flle (SF) command or Print File (PF)
command to examine the following files:

. DSO01.TEST — Gonlains the reusable batch control stream. To use this file for all of your
sort or merge operations, modify the Input parameters and the pathnames to fit each
example.

. DSO1.TESTCTR — Contains the Sort/Merge control file that the batch control stream
bullt. This file is reusable.

. DSO1.TESTIN — Contains the data Input. This file is reusable.

. DSO01.TESTOUT — Contains the sorted records from the input file. This file is reusable.

. DSO1.TESTLIST — Contains the information, error, and warning messages listed by
Sort/Merge. Delete this file after confirming the output file Informatlon, or continue to
use this same pathname for the Sort/Merge message listings each time you perform a
sort or merge operation,

. DSO1.TEMPLIST — Contains the complete listing of the batch process and should be
examined to confirm that the sort operation completed successfully. This file contains
information about any errors made in preparing the batch control stream flle. Delete this
file after examining the intformation, or continue to use this same pathname.

The DS01,TEST and DS01.TESTIN files should match the input given in the preceding paragraphs.
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3.6.4.1 Sort/iMerge Control Statement Flle, The DS01.TESTCTR file should contain the following:

O0000IHSORTR
00010DOSD501. TE
000Z0DA B8O 9785
00030DISDE0L. TE
J0040DA
O00SOFNC 10 1
O0D0&0FNC 20 2
00070F0OC 30 3
D0080FDC 1 3

30A 1X 80 146000
STOUT

STIN

I
9
g
O

3.6.4.2 Sorted Output Flle. The DSO1.TESTOUT flle should contain the sorted records, as

follows:
BAKER DON
BAKER HANK
Baker Don
SMITH SAM
SMITH : SAM
WQOD DOTTY

200
2
100
100
50
100

Notice that the line typed in initlal capital letters was sorted at the end of the records beginning
with B. Also, notice that HANK BAKER was inserted after DON BAKER, as specified by the secon-
dary controt field, and that the figures following SAM SMITH are In descending order, as specified

by the third control field.

3.6.4.3 Sort/Merge Messages Listing. The DSO1 TESTLIST file contains the Sort/Merge messages

and should be similar to the tol

I SMRG—Q0Q14
I SMRG-0015
I SMRG-0013
1 SMRG--0025
) SMRG-0036
I SMRG-00Z24
I SMRG—-0027
I SMRG-QOz23

3-18

lowing:

END OF GENERATION PHASE

NUMBER OF SPECIFICATIUONS=

N

NO ERRORS

BYTES OF WORKING STORAGE AVAILABLE= 1&000

BYTES REGUIRED FOR SPECIFICATIONS = 352
INFUT FILE RECORD SIZE= 20

INPUT FILE BLOCK SIZE = 264

GUTFUT FILE RECORD S5IZE = 80
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i SMRG-Q029
{ SMRG-0017
I SMRG—-003Z0
1 SMRG-0021
1 SMRG-0022
I SMRG-0042
I SMRG-0041
1 SMRG-00%7
I SMRG-Q022

I SMRG-002%

Simple Sort and Merge Examples 3.6.4.4

oUTPUT FILE BLOCK SIZE= 274

BOKT EXECUTION HAS EBEGUN
11z

WORK FILE RECORI} SIZE =

NUMEBER COF INFUT FILE RECORDES REAL = 10

NUMBER OF INFPUT FILE RECORDS SELECTED = 1o

NUMEER OF WORK FILE TRACKS USED = i

NUMBER 0OF PASSES REMAINING= 0
SORT FINAL FASS HAS BEGUN
SORT FINAL PASS COMPLETELD

NUMEER OF OUTFUT RECORDS WRITTEN= i0

3.6.4.4 SCl Batch Listing. The DS01.TEMPLIST created during the batch operation should con-
tain the following. If an error occurred, examine both DSO1.TESTLIST and DS01.TEMPLIST to
determine the cause. Correct the error in the batch control stream flle (DS01.TEST), and execute it

again.

## SCIF90 #% SCI990 ## SCIF90 #% SCI990 +#BATCH

<O001 BATCH

L5 (LIST SYNONYM5) 7 NO
BATCH LISTING ACCESS MNAME D301. TEMPLIST
BATCH INPUT ACCESS NAME Ds01. TEST
STATIDN 1D 5T15
USER ID CKO0O01!
2:13:15 FRIDAY, SEP 19, 1780

00023 SM$5MC CFN=DE801. TESTCTR

CONTROL FILE NAME

DSOL. TESTCTR

<0003 SM$HD SMT=SORTR, SMS=A, TCL=30, ORL=80, M5=15000

SORT MERGE TYPE

TOTAL CONTROL LENGTH
SORT MERGE SEGQUENCE
ouTPUT RECORD LENGTH
MEMORY S5I1ZE

VERIFY OPTION

VARTABLE LENGTH RECORDS
DROP CONTROL FIELDS
FRINT OPTION

ALTERNATE SEQUEMNCE

SORTR

30

A

890

146000

#H MULL ##%
## NULL #+#
X

1

i NULL #4+

<0004> SM$OUT FP=D301. TESTOUT. LRL=80, PRL=574

FILE PATHMAME
LOSICAL RECDRD LENGTH
PHYSICAL RECORD LEMGTH
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3-20

NUMBER OF LOGICAL RECORDS ## NULL ##

FILE TYPE 8

<0005 SM$IN FP=D301. TESTIN
FILE PATHNAME DSOt. TESTIN
NUMBER OF LOGICAL RECORDS ## NULL #+#
LOGI1CAL RECORD LENGTH ## NULL *#+
FILE TYPE s

<0OD0&> SM$REF FT=N,BL=10, EL=19

FIELD TYPE N
BECSINNING LOCATION 10
ENDING LOCATION 19
OVERFL.OW ## NULL #%
CONTINUATION ## NULL #4#
SUBSTITUTE CHARACTER B NULL #=%
RECORD CHARACTER #5% NULL ##
CHARACTER PORTION c

<0007> SM$REF FT=N, BL=20, EL=29

FIELD TYPE _ N
BEGINNING LOCATION 20

ENDING LDOCATION 29
BVERFLOW ## NULL ##
CONTIMNUATION w3 NULL ##
SUBSTITUTE CHARACTER ## NULL #=#
RECORD CHARACTER ## NULL #+#
CHARACTER PORTION C

<0008 SM$REF FT=0, BL=30, EL=3%

FIELD TYPE ]
BEGINNING LOCATIOHN 30
EMDING LOCATION 39
OVERFLOW ## NULL #¥%
CONTINUATION #4# NULL ##
SUBSTITUTE CHARACTER ## NULL ##
RECORD CHARACTER #% NULL ##
CHARACTER PORTIGN C

<0HOO09> SMEREF FT=D, BL=1, EL=80
FIELD TYPE D
2% SCI990 ## SCIFF0 ## SCIP90 ## SCIFF0 *#BATCH
BEGINNING LOCATION 1
ENDING LOCATION 80
OVERFLOMW #& NULL #*+#
CONTINUATION #4# NULL ##
SUBSTITUTE CHARACTER ¥4 NULL ##
RECORD CHARACTER #it NULL #3#
CHARACTER PORTION c

<0010 SM$CLS

<0011 XBSM CFN=DS01. TESTCTR, LDM=DSO1. TESTLIST
CONTROL FILE NAME DSOL. TESTCTR
LISTING DEVICE NAME DS04. TESTLIST

SORT/MERGE COMPLETED NORMALLY

<0012 EBATCH

CODE ## NULL #i¥#
TEXT o NIJLL ##
LS (LIST SYNONYMS) 7 ND

2272060-9701




Simple Sort and Merge Examples 3.6.6

3.6.5 Perform a Merge Operation

Create a second input file with pathname DS01.TESTINZ and sort the file using the same control
fields as in the previous exercise. In the batch control stream file, change the input file and output
file pathnames. When the sort process is completed, merge the two sorted output files. Use the
following input for DS01.TESTIN2 or create your own list, Since all of the numbers in this list end
in 2, you can easily identify them when the lists are merged; consequently, you can determine the
priority assigned to the first input file,

BAKER DON 52
MURPHY JAN 52
ACKER DIXIE 72
STEWART KIM 102
PALMER DOUGLAS 12
JONES EVAN 122
PACE ELAINE 62
BAKER DON 202

3.6.6 Delete the Exerclse Files
When you have flnished the exercises, delete the created files by using the Delete File (DF)
command.

3.7 SUMMARY

The control statements In this section are models that can be adapted by the one-time user to fit
speclfic applicatlons. As a result, many of the features of Sort/Merge have not been shown in any
of the examples. The remaining sections of this manual provide details about the additional
features of Sort/Merge.
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4

4.1 GENERAL

The Header Specification provides Sort/Merge with the following information:

Header Specification

* Type of sort (address only, tag-along, or summary tag-along)

*  Type of merge (normal or summary)

. Primary collating sequence (ascending or descending)

*  Sequence of the sorted file (standard ASCII or alternate)

*  Type of execution information to be printed, if any (for example, diagnostic messages

and status

data)

*  Whether to keep or drop the control fields in the output file

*  Whether to verlfy the data sent to the work file

Use only one Header Speclfication for each sort or merge.

NOTE

Figure 4-1 shows the column headings on the Header Speclflcatlon sheet; Table 4-1 lists the

options that can be entered for these parameters.

SORT/MERGE SPECIFICATIONS, SHEET A

12
Paye Header Specification
2] .
Merge § 'g o= ‘E E
3 MERGE Laugent Torat | ] 3 o A
L > MERGES Q teol =B ul put H
Numbers ; San Foeids ot any 13 Aesarved 8[°%1«| Recora ?é :'":"v Comments
& somra  Recod wype 13 1E| 5| tenan |3 ork Space
v SORTR (Byrest A (%19 ] =:
SORTAS 5| |3 2
HIY- 2|-
34 slel? 89 1011 12013 1415 16 171810 20 21 22 23 24 35| 26)27] 28|29 30 31 22[39]34] 35 38 37 38 29 IColumas 40 10 72 1
fofel ] T TTTITTIT HENRREAER
135623
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4.1 Header Specification
Table 4-1. Header Specification Column Summary
Suggested
Batch Explanation Paragraph
Keywords Cotumns Entrles {Interactlve Prompts Capltalized) Number
- 1-2¢ 00 Page number 4.2.1
— 3-5' 000 Header line number 421
— 6' H Header Speclflcation line 422
SMT 7-12! Sort/Merge type: 423
SORTR* — Tag-along sort
SORTA — Address-only sort
SORTRS — Summary tag-along sort
MERGE — Normal merge
MERGES — Summary merge
TCL 13-17" 1-256 Total control length: tength (In characters) of 424
the longest control fleld used to sorl the
characters; numerlc, right-justified.
SMS 18¢ Sort/Merge sequence: 4,25
A? — Sorted records In output flle to be In
ascending sequence
D — Sorted records In output file to be In
descending sequence
- 19-25 Blank Reserved
AS 26 Alternate sequence: 426
Blank — Use standard ASCIlI code collating
sequence
S — Use an alternate collating sequence.
ALTSEQ statement defines the sequence
PO 27 Print optlon: ) 427
Oor — Specificatlon lines, dlagnostic messages,
blank and program-status messages
1t — Program-status messages
2 — Reserved
3 — No messages
4 — Speclal use as debug ald {see Sectlon 9)
DCF 28 Drop contro! flelds: 428
Blank — Keep control fields in tag-along output
records
X — Drop control fields In tag-along output
records
ORL 2g-32® 1-4096 Output record length: length (In characters) 429

4-2

of the longest oulput record In tag-along sort
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Table 4-1. Header Specitlcation Column Summary {Continued)

Suggested
Batch Explanation -Paragraph
Keywords Columns Enirles (Interactive Prompts Capltalized) Number
VAR 33 Varlable length records: 4210
Blank? — Fixed length output records
v — Varlable length output records
VO 34 Verify option: 4,211
Blank? — Do not verify data sent to work file
v — Vorlfy data sent to work flle
MS 35-39 Memory slze {workspace) 4,212
Blank? — Reserve 2800 bytes for workspace
3000-45000 — Number of bytes to reserve for workspace
— 40-80 Comment fleld; enter any ASCII characters. 4213
Notes:

* These columns must be filled.
 Default valus.

1 These columns must be fllled for a tag-along sort or merge.

4.2 COLUMN DESCRIPTION
The following paragraphs explain each of the column entries for the Header Speclification.

4.21 Page Number and Line Number (Columns 1 through 5)
Columns 1 through 5 comprise a flve-diglt number that ensures that Sort/Merge receives
speciflcation lines In the correct order. This order follows two rules:

»  Specification Sheet A lines are entered before Sheet B lines
* Lines are entered as shown on the sheets, top to bottom

This means that the Header Specification will be the first line entered and will be on page 00 and
line 000. All File Description Specifications follow the Header Specification with line numbers in
ascending order as printed on Sheet A. Note that the Record Selection and Reformatting
Specifications have higher line numbers preprinted in columns 3 and 4 so that Sheet B lines wlll
foliow Sheet A in the prescribed ascending order. If an additional Sheet B is needed, its page
number must be a higher number to maintain the proper sequence. Reformatting Specifications
always follow the Record Selection Specifications, even though the latter may require more than
one sheel.

2272060-9701 4-3




4.2.2 Header Specilication

Column 5 Is blank to allow you to insert data between two lines that are already fllled in. For exam-
ple, to include two lines of addilional data between lines 28x and 29x (by default these are 280 and
290), write the data on two unused lines with numbers between 280 and 290 (such as, 281 and 282).
These lines should be entered after line 280, as shown in Figure 4-2.

NOTE
You should fill in column 5 with a zero when using the default value.
4,2.2 Specilfication Type (Column 6)
Column 6 contalns a preprinted H to identity this as the header line.

4.2.3 SMT — Sort/Merge Type [SORTR] (Columns 7 through 12)
Columns 7 through 12 indlcate the type of Sort/Merge, as follows:

Columns 7 through 12 Entry Explanation
SORTA Address-only sort
SORTR Tag-along sort
SCRTRS Summary tag-along sort
MERGE Normal merge
MERGES Summary merge

Entries are left justified (that Is, they must begin In column 7).

4,2.4 TCL — Total Control Length (Columns 13 through 17)
Use the following to determine the appropriate entry for columns 13 through 17:

1. Sum the lengths (In characters) of the control fields (denoted by an N, O, or F entry In
column 7 of the Reformatting Specification) for each record type.

2. Enter the largest sum (that is, the largest sum of the control fleld lengths) In these col-

umns. The sum can range from 1 to 256 characters, (For more information, see
paragraph 7.3.3.)
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Header Specitication 4.25

Reformatting Specilication
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Figure 4-2. Inserting AddIltlanal Lines

42,5 SMS — Sort/Merge Sequence [A] (Column 18)

Input records can be sorted in an ascending or descending order, depending upon the entry in col-
umn 18 of the Header Specification. Control fields in the Reformatting Specification can further
specify that individual control flelds be sorted In an opposite manner or in the sequence specified
in column 18 of the Header Specification. An A is placed in column 18 of the Header Speclfication
to specify ascending order; a D speclfies descending order.

Column 18 Entry ' Explanation
A Normal sequence Is ascending
D Normal sequence Is decending

4.2.6 AS — Alternate Sequence [Blank] {Column 26)

Collation is accomplished according to the logical relationships of the ASCII character set or ac-
cording to the values of an alternate character set. Appendix C defines the values of the ASCII
character set.

Column 26 Entry Explanation
Blank Use ASCII collating sequence
S Use alternate collating sequence
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4.2,7 Header Specification

Most users leave column 26 blank. Generally, the only users of the alternate collating sequences
are European firms that use special alphabetic characters (such as the German a, o0, u, and the
Spanishn) In their collating sequence or users that must interface with computers that do not ac-
cept the standard ASCII character set. The collating sequences are defined as follows:

. ASCI| Collating Sequence — The ASCII collating sequence Is the ASCIl character set as
supported by the Tl 980 computer system, A blank in column 26 tells the system to use
the ASCII collating sequence. Slight varlations In the ASCII collating sequence occur
depending on whether It Is desired to use both the zone and digit portions of the
characters In the records, the zone portlons only, or the diglt portions only. Appendix C
explains the ASC!I code character set and identifles the zone and digit portions of the
code.

e  Alternate Collating Sequence — An S In column 26 tells the program to use an alternate
collating sequence. You must supply Alternate Sequence (ALTSEQ) statements im-
mediately following the Header Specification. (See Appendix B.)

4.2.7 PO — Print Optlon [1] (Column 27)
The Scrt/Merge program can print the following:

s A list of the control speciflcations (Header, File Description, Record Selection, and
Reformatting) -

. Diagnostlc messages approprlate for control specifications
¢  Program-status messages Indicating the progress of the sort or merge

¢ Information, error, and warning messages when debugging an external subroutine that
accesses Sort/Merge. Thils debug ald is described in Section 9.

Column 27 Indlcates which Information Is to be printed:
Column 27 Entry Explanatlon
0 or blank Print control specifications, diag-

nostic messages, and program-
status messages

1 Print program-status messages
2 Reserved

3 Print none of these

4 _ Debug messages
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Heoader Specification 4.2.8

4.2.8 DCF — Drop Control Fields [X] (Column 28)

Column 28 applies only to a tag-along sort (SORTR or SORTRS) operation. Column 28 indicates
whether the controi fieids are to be included in the ocutput records after the records are sorted or
merged.

Column 28
Entry Explanation
Blank ‘ Keep control fields in output
X " Drop control fields in output

Control fields should be dropped whenever integer, real, floating point, opposite control fieids, or
an alternate collating sequence is used. In these sltuations, control field characters may be
altered by the Sort/Merge program in a way that makes them meaningless to the user. For
example, ALTSEQ changes the control tields to the characters specified in the alternate sequence
specification.

To retain a meaningful version of the control field information, define the same input character
positions twice: once as a control field and once as a data fleld. Data fields are not disturbed by
the Sort/Merge program.

4.2.9 ORL — Output Record Length (Columns 29 through 32)
Columns 29 through 32 apply to all Jobs and must be nonzero. The entry in these columns tells the
program the length of the records in the final sorted flle.

When control fields are not dropped (a blank in column 28), the output record length is the sum of
all control fleld and data fleld lengths.

Whan control fields are dropped (an X In column 28), the entry In columns 29 through 32 of the
Header Specification Is the sum of the lengths of all data fields only. Because data fleld lengths
may vary on different input record types, the output record length is the sum of data field lengths
for any one record In the flle.

For an address-only sort (SORTA), the output record length must always be specifled as 4. SORTA
outputs a four-byte binary record number In the format required by the /O supervisor call {SVC)
block, bytes 12 through 15 {record number). Refer to the Mode! 990 Computer DNOS Supervisor
Call (SVC) Reference Manual for more information.

If the results of a SORTA are placed in a relative record output file, you cannot use COBOL to input
that file because the COBOL delete indicator is in byte 1 of each record. When using COBOL,
place the output from SORTA in a sequential file only. Refer to the Model 990 Computer DNOS
COBOL Programmer’s Guide for more information on the delete indicator with relative record
files.
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4.2.10 Header Specification

4.2.10 VAR — Varlable Length Records [Blank] {Column 33)

input files to Sort/Merge may contain varlable-length records. If column 33 Is blank, the length of
the output records is fixed at the size specified In the output record length. If a V is specified, the
record size is determined by the smaller value of the specified output record size and the input
record size.

Column 33 Entry Explanation
Blank Fixed length output records
v Variable length output records

4.2.11 VO — Verify Option [Blank] (Column 34)

To verify that data was not changed during the write from memory to the work flle on disk, use the
verlfy option. The verlfy option compares the disk Image to that In memory. Using this optlon en-
sures accuracy but requires additional time, thus decreasing operation speed.

Column 34 Entry - Explanation
Blank Do not verify data in work file
Vv Verlfy data in work flle

4,212 MS — Memory Size [Blank] (Columns 35 through 39)

In these columns, specify the decimal number of bytes to be used for the Sort/Merge memory

work area. If you leave this fleld blank, 2800 bytes wlll be allocated automatically for the

Sort/Merge work area. You can speclfy any value between 3,000 and 45,000 bytes. In general, the

more memory avallable for the work area, the faster the sort wlll run. (See Appendix F.) This
. parameter Is not reguired for a merge.

4.2.13 Comments (Columns 40 through 80)

These columns are used to make comments using any characters in the computer's character set.
If listing of control specifications is selected for this task (the column 27 entry Is a zero or blank),
the comments are printed with the specifications. Comments have no effect on Sort/Merge.
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File Description Specification

5.1 GENERAL

The File Description Speclfication (Figure 5-1) provides Sort/Merge with Informatlon about the
files to be used In the operation. The order in which the files are specified is critical. The output
file Is described first; the work file, when designated, is described next; and the input file(s) Iis
described last, as follows:

¢  Output File — Mandatory specification that provides the pathname of the output file (or
device) that is to contain the results of the sort or merge process. The second line on the
form is optional and is used to specify the physical record length, the logical record
length, and the number of loglcal records,

*  Work File — Optlonal specification that defines the disk volume that will contaln a tem-
porary file to be used as a scratch file during a sort process. If this one-lIne speclfication
is not used, Sort/Merge wlill define this flle using the loglcal record length entry from the
Input File Specitication, and this flle will be allocated on the system disk. The work file
is not used for the merge operation,

* Input File — Mandatory entry that provides the pathname(s) of the file or files (or device)
containing the records to be processed. While a sort operation has only one input file, a
merge operation can merge from two to flve input files. The second line is used to
specify the logical record length, the physical record length, and the number of logical
records and is optional; however, you must specify the approximate number of records
if the work flle Is to be created nonexpandable,

Tables 5-1 through 5-3 list the options that can be specified for the output file, work file, and Input
file. Subsequent paragraphs describe these options In detail.

5.1.1 Synonyms

You can use synonyms in flle pathnames. However, the resolved pathname must not exceed 36
characters In length. A pathname longer that 36 characters extends into the comment area and is
truncated to 36 characters. The result is an unexpected or invalid pathname. For the work flle, the
synonym Is asslgned only to the disk name.

5.1.2 Page and Line Numbers {Columns 1 through 5)
The page numbers and line numbers preprinted on the worksheet are explalned In Section 4.

5.1.3 Specliicatlon Type {Column &)

A preprinted D In coiumn 6 of each line on the worksheet identifies these lines as flle description
specifications.
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5.2 Flfe Description Specification

File Description Specifications
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Figure 5-1. Flie Description Specification

5.2 OUTPUT FILE SPECIFICATION
The output file specified will contain the output of the sort or merge process. Table 5-1 lists the

parameters that you may specify for the output file. These parameters describe the type of disk
flle, and its pathname, physical and logical record length, and number of physical records.

5.2 2272060-9701




File Description Specitication

Table 5-1. Output File Specification Column Summary

5.2

Suggested
Batch Paragraph
Keywords Columns Entrles Explanatlon Number
Line 1:
1 1-2! 00 Preprinted; Identlfies page 00 421
— 3-5 010 Preprinted; Identifles line 010 421
—_ 6 D Preprinted; designates this as a line in the File 5.1.4
Pescriptlon Specification
- IA 0 Preprinted; identifies first llne of Quiput Flle
Specilfication
FT 8 Flle type: :
s — Speclfies sequentlal flle 5.2.1.2
R — Spaecilfies relative record file 521.2
I — Speclfies key-indexed file 5.2.1,2
FP 9-442 File pathname; outpul file name in the format 5213
required by the operating system; maximum of
36 characters for Sort/Merge
45-80 Comments; enter up to 36 ASCIl characters
Line 2:
— 3-5¢ 020 Preprinted; identifles line 020 4.21
— 6 D Preprinted; designates this as a line In the File 51.4
Description Specification
— n A Preprinted; Identitles a second line of Qutput 5.2.21
Flle Specification
LRL 8-11 Integer  Logical record length, spacified In bytes; 5222
default Is explained In paragraph 5.2.2.2
PRL 12-15 Integer  Physlcal record length, length is specifled In 52,23
: bytes; default Is explained in paragraph 5.2.2.3
NOLR 16-23 Integer  Number of logical records; this is the record 5.2.2.4
capacity of the output flle; defauit is explained
In paragraph 5.2.2.4
— 45-80 Comments; enter up to 36 ASCII characters
Notes:

" These columns must be fllled.
2 Deofault value.
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5.2.1 Flle Description Specilication

5.2.1 First Line of Output fl'llo Speclfication
Figure 5-2 shows the entrles to this line.

5.2.1.1 Flle Use (Column 7). A preprinted O in column 7 identifies the first line of the Qutput File
Speclfication. :

§21.2 FT-— FllerType‘(cOIumn 8). This column specifies the flle type for the output records.

Column Entry Explanation
S Sequentlal file organization
R Relative record file organization

| Key-indexed flle organization

The Sort/Merge task can only create a sequential flle. If you want the output to be a relative record
or key-Indexed flle, you must create the flle with the proper specifications prior to executing
Sort/Merge. See the DNOS System Command Interpreter (SCI) Reference Manual for further Infor-
matlon on creating relative record and key-indexed flles.

5.2.1.3 FP — File Pathname (Columns 8 through 44). You must use a file (or device) for the output
destination. The pathname syntax is defined in the DNOS System Command Interpreter (SCi)
Reference Manual. The maximum pathname length that can be specitled is 36 characters. The out-
put flle pathname may be the same name as the Input flle pathname. In this case, the output is
written over the Input file and the previous contents of the input flle are destroyed.

§.2.2 Sacond Line of Output File Specification
Figure 5-3 shows the entrles for this line. This line is optional.

File Description Specifications

il
-
m

QUTPUT

&
] File Psthnams
E] S
Line 2w Commenta
Humber i I
2=
3 4 5|6 {Columns 45 10 72)
o olo
o] {a6|A

Flgure 5-2. First Line of Output File Specification
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File Description Specification 5.2.21

OUTPUT FILE File Description Specifications
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Figure 5-3. Second Line of Output File Specification

The following rulés apply:

s Ifthe file was previously created, the record slzes specified at creation are used and this
line becomes commantary.

. If the second line is not used and the file was not previously created, Sort/Merge creates
an unblocked, sequentlal file using the output record length from the header statement,

* If both the output logical record length and the output physical record length are
specifled and the flle was not previously created, an expandable sequential file Is
created.

. If the output loglical record length, the output physical record length, and the number of
logical records are specified and the file was not previously created, a nonexpandable,
sequential file is created.

5.2.2.1 Flle Use (Column 7). A preprinted A in column 7 Identifles this as a continuation of the
entries for the previous line. '

5.2.2.2 LRL — Loglcal Record Length [Blank] (Columns 8 through 11). The logical record length for
the output file Is specified in these columns. If Sort/Merge is to create the file, the logical record
length specified in the Header Specification Is used. If the file already exIsts and the logical
record length Is not specifled, the loglcal record length specified at file creation is used.

5.2.2.3 PRL — Physlcal Record Length [Blank] {Columns 12 through 15). The physical record length
may be specified for output files. If It is not specified and the flle already exists, the physical
record length specified at file creation is used. If the length is not specified In the Output File
Specification and Sort/Merge is to ¢create the flle, the file Is created unblocked.

5.2.2.4 NOLR — Number of Logical Records [Blank] (Columns 16 through 23). The number of
logical records may be specified for an output file. If this number is not speclfied for a file that
must be created by Sort/Merge, an expandable output file is created.

5.3 WORK FILE SPECIFICATION

The Work File Specification {Figure 5-4) defines an area on the disk to be used as a work area
during the sort process. The work file is not used for a merge operation; if specified, it is ignored.
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5.3.1 File Description Specification
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Figure 5-4. Work File Specificatlon

You can specify only one work file per sort operation; however, speclification of the work flle Is
optional. If not specifled, the work flle is automatically created on the system disk and is released
upon completion of Sort/iMerge processing. When possible, the work flle should be specified on a
disk unit that Is not being used for the Sort/Merge Input or output files. This technique results in
faster sorts.

It Is not necessary to speclfy variables such as the loglcal and physical record length and the
number of physlcal records In the file for the work flle. The Sort/Merge optimization algorithm
determlnes optimal physical block size based on the avallable memory, the record (or control fleld)
slze, and the number of Input records. Thus, any attempt to speclify block size could result in
slower sort times, (See paragraph 5.4.2.3.) .

Table 5-2 lists the entrles for the Work Flle Specification.

5.3.1 Flle Use (Column 7)
A preprinted W in this column Identifies this as the Work File Specification.

§5.3.2 WFT — Work File Type [E] (Column 8)
If the Input File Specification (paragraph 5.4) does not specify the number of records to be sorted,

this field is Ignored and the work flle Is allocated expandable.

Column 8 Entry Explanation
N or blank File is allocated nonexpandable
E File Is allocated expandable
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Fife Description Specitication 53.3

Table 5-2. Work File Specitication Column Summary

Suggested
Batch Explanation Paragraph
Keywords Columns Entrles (Interactive Prompts Capltalized) Number
— 3-5 030 Preprinted; identifles line 030 421
— 6' D Preprinted; deslgnates a llne in File
Descriptlon Specification 5.1.4
— 7 w Preprinted; Identifles this as the Work
Flle Specitication 5.3.1
WFT 8 Work tlle type: 5.3.2
N or blank — File allocated nonexpandable
E? — File allocated expandable
WFV 9-16 Work file volume: 533
DS012 — System disk
or blank
DSnn — Disk nn; 8-character volume name
or volume
Notes:

*These columns must be filled in if Work File Speclfication Is used.

2 Default value.

5.3.3 WFV — Weork Flle Volume [DS01] (Columns 9 through 16)
This Is the disk name or volume on which the flle Is to be created. The volume name under which
the disk is Installed Is a maximum of elght characters long, with the first character alphabetic.

2272060-9701

Column 9 through 12 Entry

DS01 or blank

DSnn

Volume

Explanation

File is allocated on system disk

Flle Is allocated on disk nn

One- to eight-character name is
specified when disk is installed
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54 File Description Specitication

§.4 INPUT FILE SPECIFICATION

The Input File Specification is located at the bottom of the Flle Description Specification (Flgure
5.5). This specification has two-line entrles, similar to those of the Output Flle Specification at the
top of the worksheet, Space |s provided to describe up to five input files, the maximum that can be
used in a merge program. (Only one flle is used for a sort operation.) Table 5-3 describes the en-

tries available for speclfying the output file.

Sequentlal, relative record, or key-indexed flles created by the flle management routines or
devices (such as card readers), can be used as an Input file for Sort/Merge (for example, a COBOL
flle or a flle from a previous Sort/Merge run).

NOTE

Relative record files sometimes contain unused records set aside
for future expanslon. You should delete these unused records
during the Sort/Merge process to avold wasting disk space.

5.4.1 First Line of Input Flle Specification
Figure 5-5 shows the entrles for this line,

5.4.1.1 File Use {Column 7). A preprinted | In this column Identifles the first line of a two-line
entry describing the input file,

5.4.1.2 FT — File Type [S] (Column 8). This specification deflnes the Hle‘organlzatlon as either
sequentlial, relative record, or key-Indexed. )

Column 8 Entry ' Explanation
S Sequentlal file organization
R Relative r_ecord flle organization

| Key-indexed file organization

INPUT FILE
8 File Pathname
Lene e Com nants
Humlper 5
a
1 4 5|67 9 10 11142 13 14 1516 +7 18 19 20 21 22 23 24 25 26 27 78 28 30 21 32 33 24 3% 36 3738 19 40 41 42 43 44 {Calumns 45 to 72)
ol4a ol
135630

Figure 5-5. Flrst Line of Input Flle Specification
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Flle Descriptlon Specification 5.4.1.2

Table 5-3. Input File Specitication Column Summary
Suggested
Batch Explanation Paragraph
Keywords Columns Entrles (Interactlve Prompts Capltalized) Number
Line 1:
— 3-5 04x-12x Preprinted; numbers specify sequence of 4241
specification lines
— g D' Preprinted; designates a line in Flle Description 5.1.4
Spacificatlon
— n | Praprinted, every other llne; designates first line of 54.1.1
Input File Specificatton
FT 8 File type:
gt — Sequentlal flle 5.4.1.2
R — Relatlve flle
| — Key-indexed flle
FP 9-44 File pathname; the Input flle pathname In the for- 54.1.3
mat required by the operating system {for example,
DS05.HDWRDIR.TOOLIB.HMRFIL);, maximum of
36 characters
45-80 Comments; enter up to 36 ASCII characters
Line 2;
- 3-5 05x-13x Preprinted; numbers speclify sequence of 421
specificatlon lines
— 6 D Preprinted; designates a line In Flle Description 514
Speciflcation
— 7 A Preprinted, every other ilne; identifies second line 54.21
of Input File Specification
LRL 8-11 Integer Logical record length; required by the language 5422
interfaces or when using devlces that do not have
a default loglcal record length
NOLR 16-23 Integer Number of loglcal records; required If the work flle 5423
Is created nonexpandable
Notes:
' These columns must be filled.
2 Default value.
5-9
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5.4.1.3 File Description Specifications

5.4.1.3 FP — File Pathname (Columns 9 through 44). You must specify a file (or device) for an
Input flle pathname, The pathname syntax Is defined In the DNOS System Command Interpreter
(SCl) Reference Manual. The maxlmum pathname length allowed is 36 characters.

5.4.2 Second Line of Input Flle Spacification
Flgure 5-6 shows the entries for this line. If expandable is specified in the Work Flle Speclfication,

this line is usually optional {see paragraph 5.4.2.2); otherwise, Sort/Merge uses the data on this
line to allocate the work file area.

5.4.2.1 File Use (Calumn 7). A preprinted A in this column signifies that this Is the second entry
of a two-line entry describling an Input flie. it always follows a first-line entry marked by an | In

column 7.

5.4.2.2 LRL — Loglcal Record Length [Blank] (Columns 8 through 11). This Is the loglcal record
length, right-justified (ends In column 11), of the input file. It is required when Sort/Merge Is ac-
cessed from a language program and Is required for interprocess communlication. It is also re-
guired when using an Input device that does not have a defined logical record length (for example,
magnetic tape). If a value Is speclfied and Is larger than the deflned loglcal record length of the
file, the specified length Is used. If this field Is specifled and Is smaller than the defined logical

record length, the defined logical record length Is used.

5.4.2.3 NOLR — Number of Logical Records [Biank] (Columns 16 through 23), This fleld must be
speclfied If the work file Is to be allocated nonexpandable. if NOLR Is specifled and the work flle Is
expandable, the number of logical records dlvided by 8 Is used for both primary and secondary
disk flle allocation parameters when the work flle is created. H NOLR Is not specified, the work file
is allocated using default primary and secondary disk allocations.

NOTE

No Increase in performance Is gained by using nonexpandable flles.
In additlon, Sort/Merge wlll not produce the desired results if the
nonexpandable flles are not created large enough to handle the

desired sort,

INPUT FILE

{Columm 45 10 77}

13 14 1516 17 18 19 20 21 22 23 24 25 16 27 76 29 30 11 32 32 34 35 26 37 38 30 40 41 42 43 4

W

135629

Figure 5-6. Second Line of Input Flle Specification
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Record Selection Specification

6.1 GENERAL

The Record Selection Speciflcation designates which records Sort/Merge Is to select for the work
and output files. Criteria for record selection include the following:

*  One or more speclfied characters in positions of the input record
* An Input record field that contains a value with a specific relatlonship to a value In
another fleld within that same record; that relationship is one of the followlIng: equal to,
not equal to, less than, greater than, less than or equal to, or greater than or equal to.
The following are examples of records that Sort/Merge can select from an Input flle:
. Records that have an A or a B In the first position of the input record
*  Records that have a value between 120 and 140 In posltions 6 through 10

*  Records that have one of the letters A through M (Inclusive) In position 44

* Records In which the value In positions 66 through 67 is greater than or equal to the
value In positions 68 through 69

*  Records that meet all of the above criterla
Flgure 6-1 shows the entries to the Record Selectlon Speclfication. Table 6-1 is a summary of the
entrles to the Record Selection Speclfication.
NOTE
If all records In a flle have the same format and all are to be sorted or
merged, a Record Selection Specification Is not necessary.
6.2 COLUMN DESCRIPTION

The following paragraphs explain the column entries for the Record Selectlon Specification.

6.2.1 Page Numbers and Line Numbers {Columns 1 through 5)
The page numbers and line numbers are described in paragraph 4,21,
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6.2.2 Record Selection Specification

SORT/MERGE SPECIFICATION, SHEET B
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Figure 6-1. Record Selection Speclfication

6.2.2 RST — Record Sslection Type [I] (Column 6)
Use column 6 to speclify the type of line. An | In this column indicates either an Include or an
include-all line; an O indicates an omit line.

Column 6 Entry Explanation
I Include or Include-all line
0 Omit line

6.2.2.1 Include Line. Include lines Identify records that you want sorted or merged with your out-
put file. A record is commonly identlfied by the presence (or absence) of a certaln character in a
speclfic record positlon; this identification method distinguishes one input record type from the
other types in the flle. The record identification s entered on an Include line. Records not de-
scribed In include lines will not be sorted.
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Table 6-1.

Record Seleclion Specitication 6.2.2.1

Record Selectlon Specification Column Summary

Suggested
Baich
Keywords

Columns

Entries

Explanation
(Interactive Prompts Capitalized)

Paragraph
Number

RST

CON

CP

O1B

O1E

REL

2272060-9701

1-2!

3-5

6|

8!

g-12

13-16'

17-18

41-99

14x-26x

Blank?

o>

CODWON

Blank?

1-4096

1-4096

EQ
NE
LT
GT
LE
GE

Page number

Preprinted; numbers specify sequence
of specification lines

Record selection type:

— Include records described on this
line

— Omit records described on this line

Continuation:

— A blank indicates that this is the
only line or the first line describing
the record type; If more than one
line, continuation lines with A or O
in column 7 follow this entry

— An AND continuation lIne

— An OR continuatfon ilne

Character portion:

— Compare both zone and digit
portions

— Compare only zone portion

— Compare only dlgit portion

— Compare slgned ASCII -

— Compare packed flelds

— Compare unpacked flelds

Oparand 1 beginning:

— Fleld is one posltion; see columns
13-16 _

— Posltion on the Iinput record in
which oparand 1 begins

Operand 1 ending:

column posltion in Input record of one
character tield or position tn which
operand 1 ends

Relational operator:

Shows the relation of operand 1 o
operand 2:

~ Equal

— Not equal

— Less than

— Greater than

— Less than or equal

— Greater than or equal

4.21

6.2.2

6.2.3

6.2.4

6.25 -

6.25

6.2.6




6.2.2.2 Record Selection Specification

Table 6-1. Record Selection Specification Column Summary (Continued)

Suggested
Batch Explanation Paragraph
Keywords Columne Entrles {interactive Prompts Capitalized) Number
FOC 19 Fleld or constant: 6.2.7
F — Operand 2 Is a fleld
C — Operand 2 |s a constant
02B 20-23 Operand 2 beginning: 6.2,8.1
Blank? — Fleld Is one positlon; see ¢columns
24.27
1-4096 — Posltion on the Input record In
whlch operand 2 begins
02E 24-27 1-4096 Operand 2 ending; positlon in Input 6.2.8.1
record where operand 2 ends
02C 20-39 Operand 2 constant; these columns 6.2.8.2
contain the character string to which
the operand 1 fleld |s belng compared;
can be several llnes long (256
characters maximumy}
—_ 40-80 Comments; enter up to 41 ASCIl
characters _ 6.2.9
Notes:

1 These columns must be fllled.

t Default values.

6.2.2.2 Include-All Line. An include-all line deslgnates that all Input record types that have not
been described by preceding include andfor omit lines wlill be sorted. Because of the inclusive
nature of this line, record Identifications are not supplied In columns 7 through 39. However,
record types included by an include-all line must have Identical Reformatting Specifications.

NOTE

Only one Iinclude-all line Is allowed per input file. When used, the
line must be the last line of the set of Record Selectlon Specifica-

tions.

Records not described by either include or include-all lines do not take part In the sort or merge.

6.2.2.3 Omit Line. Omit lines identify those records that you do not want sorted. Omit lines are
not required but can be helpful when you are using many types of records but are omitting only a
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Record Selection Specification 6.2.2.4

few. An include-all line usually follows an omit line to ensure that all records not described by
omit lines will be sorted.

6.2.2.4 Include and Omit Sets. Reformatting Speclfication lines complete the Identification of In-
put records Involved In the sort or merge. Section 7 describes these Reformatting Specifications
in detall. The combination of Record Selection Specifications and Reformatting Specification
lines for one or more record types Is called an /nclude set.

A record type is identitied by at least one characterlstlc for all records in that type. For example,
records may be recognized by the characters ABC In positions 4, 5, and 6 of the input records.

Besldes the include set, there is an omit set. An omlt set identifies record types te be omitted (or
excluded) in a sort or merge. An omit set never requires Reformatting Specification lines because
excluded flelds need not be described.

Sort/Merge processes both the include and omit sets In the order in which they appear In the
sequence speciflcations,

Using Include or Omit Sets. ihclude sets are used when sorting or merging only a few records in a
file or files. An include set Is used for each type of record to be sorted or merged.

Omit sets are used when sorting or merging all but a few records In a fiie. All omit sets must be
followed by either an include set for each type of record to be sorted or an include-all set. The
Include-all states that the sort or merge should include all records not omitted or included by
previous omit or include sets.

Mixing Include and Omit Sets. You can mix Include and omit'sets. However, you should take care
in dolng so since Sort/Merge processes the sets in the order in which they are coded. For
example, to omit all records wlth a3 in position 20, while including-all. records with a 3 In positions
20 and 25, you must specify the Include set before the omit set. If the omit set were specifled first,
all of the records to be sorted wouid be omitted. '
Include/Omit Set Su;nn'wary. The following summarizes the criteria for record selection:

¢ Aninclude set must have at.least one Reformatting Specification line.

* An omit set does not need a Reformatting Specification line.

¢+ Anomit set must be followed by an Include set (usually an Inciude-all); the only records
to be included wiil be those in the include set.

s  Atyplcal omit set Is followed by an include set that states that the sort or merge should
include all records not specifically omitted by the previous omit lines.

¢  The last 'entry in the Record Selection Specification must specify an include set.
*  Only one include-all line Is allowed for an Input flle. Tables 6-2 through 6-5 show ex-

amples of include and omit sets. Note that the combinations of Include and omit sets
depend on the antry In celumn 7 (explalned in paragraph 6.2.3).
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6.2.2.4 Racord Selection Specification

Table 6-2. Columns 6 and 7 Entrles for Include Sels

Column 6 Column 7

I Blank

Explanation -

This Is the fIrst line of an Include set on the

- Record . Selection Speciflcation. This line-

describes a record type to be Included in a sort
or merge. Additlonal speclfications for record
selectlon in this Include set can follow with an A
or Q In column 7.

This Is an additional line to an Include set
description. This line describes addltional
speclfications that a record must meet In order
to be Included In the sort or merge. {The record
must meet both the previous criierla and these

" additional criterla to be Included.)

This Is an additional llne to an Include set

. descripilon. Thils line states that a record

mesting the criterla on this line wlll be selected.
(The record must meet elther previous crlterla or
these criterla to be Included.)

Table 8-3. Columns 6 and 7 Entrles for Omit Sets

Column 6 .Column 7

Explanation

0 Blank
0 A
O O

This Is the first line of an omit set on the Record
Selaction Speclficatlon. This llne describes a
record type to be omiltted In a sort or merge. Ad-
ditlonal spsclfications for record selectlon in

- this omlt set can follow with an A or O In column

7.

This Ié an additlonal line to an omit set descrip-
tlon. This line describes additional spscifica-

" ‘tions that a recard must meet In arder to be omit-

ted In the sort or merge. (The record must meet
both the previous criterla and these addltlonal
crlterla to be omltled)

This Is an addltlonal line to ah omit set descrip-

tlon. This llne states that a record meeting the

criterla on this line will be omitted. (The record
must meet either the prevlous criteria or these
criterla to be omltted )

6-6
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Record Selection Specification

Table §-4. Include Set Comblinations of Specification Lines

623

Column 6 Column 7

Explanation

| Blank
i A

I Blank

| Blank

| Blank

Blank Blank

One or more lines with A in column 7
following the first line signifles Include AND
lines.

One or more lines with O in column 7 followling
the first line signifles include OR lines,

One or more A and O lines, In any order, follow-
Ing the first line signlfles include AND lines
and OR lInes describing one record type.

One include fine without A or O lines foliowing
signifies an include-all entry. This tells
Sort/Merge to Include all records not pre-
viously defined by preceding Inciude or omit
lines.

An implled Inctude-all line. If no Record Selec-
tlon Speclfication line Is used, all records in
the Input file wlll be sorted.

Table 6-5. Omit Set Comblnations of Specification Lines

Column 6 Column 7

Explanation

Blank
A

Blank
o]

Blank
A
o]

o000 OO 00

Qne or more lines with A In column 7 followlng
the first line slgnlifies omit AND lines.

One or more lines with O In column 7 following
the first line signifles omit OR lines.

One or more A and O lines, in any order, follow-
Ing the first line signifies omH AND lines and
OR lines describing one record type.

6.2.3 CON — Contlnuation [Blank] (Column 7)
Column 7 Indicates the relationship between this line and the preceding Record Type Specifica-

tion fine.

An AND line Is a contlnuation of the set of identiflers for a single Record Type Specification line.
This type of line Is used if more than one condition Is required to identify a record. Record descrip-
tions in an AND relatlonship use a single set of Field Specifications, since only one record is

being defined by this include set.

2272060-9701
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6.2.4 Record Selection Specification

An OR line provides an alternate record type (or types) to share a single set of Field Specifications.
Again, all of the Record Type Specification lines in an OR relatlonship share a single set of Field
Specifications. Together, these lines form an include set.

_ Define a new Include set (blank in column 7) when a preceding field description is not appropriate
for the record type about to be deflned. The following summarizes the column 7 entries.

Column 7 Entrles Explanation

Blank The first line of a set of include or
omit lines. (The type of set is In-
dicated by the column 6 entry.)

A This line is a continuvation of the
preceding line (AND line).

0 This defines a different record type
than the preceding line, but the .
Field Specltications are the same
for both (OR line).

6.2.4 CP — Character Portlon [Blank] (Column 8)

Column 8 tells Sort/Merge how to interpret data in the operand 1 and operand 2 fietds durlng com-
pare operations. The only allowable entrles are alphanumeric and signed ASCII. When the fields
contain alphanumeric data, a C, Z, or D entry tells Sort/Merge what portions of the characters to
use.

The letter S In this column speclfles that the field contalns a signed ASCII value. This means the
characters contaln a sign character slgnifying plus or minus; this character is the least significant
character of the fleld. Thus, Sort/Merge will use the signed vaiue of the numericai string to deter-
mine relationships of that field to other flelds or absolute values.

The letter P In this column specifies that the field contains numeric data In packed format. The let-
ter U In this column specifies that the field contains numeric data in unpacked format. The letter G
speclfies character, Z speclfies zone, and D specifles digit.

The following speclfies the possible values for Column 8 entries.
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Racord Selection Specification 6.2.4.1

Column 8 Maximum Fleld Length
Entry Explanation {In characters)

cC Gompare both zone and diglt portions of 256
characters

Z Compare only zone portlon of the character 1

D Compare only the diglt portlon of the 16
characters

S Compare using the least slgniffcant byte of 16

the field as a sign byte

P! Compare numeric data in packed format 8 (16 digits)
0y Compare numeric data In unpacked format 16
Note:

' Do not specliy P or U when an alternate collating sequence is being used (S in
column 26 of header line).

6.2.4.1 Character Portlon Indicators (C, Z, or D In Column 8). As explalned In paragraph 6.1,
Sort/Merge can select only those records having specific values In certain portions of the record.
For example, each record being searched in the input file might be in an 80-position format, with
each position corresponding to a character In a column on a card. The values for each character on
the card are stored in memory or on the disk in a binary format, the same format that comprises
the ASCII charactier set.

Figure 6-2 shows several of the ASCII characters. This figure also shows how the eight-bit ASCI|
binary code Is divided into zone and digit portions.

On Inspection of the ASCII number set, notice that all numbers have the same zone portion {that
is, all eight-bit representations of ASCIl numbers have the binary representation of 0011, for the
first four bits). However, the dlgit portions of ASCIl numbers are different, ranging from 0001, (a
binary 1} for declmal 1 to 1001; (a binary 9) for decimal 9.

Letters In ASCll code use different zone portions as well as different digit portlons. Note that the
codes range from a 41, for an A (the zone portion is 4, the digit portion is 1) to a 5A,, for a letter Z.

Depending on the particular application, you may want either to compare only the digit portions of
the characters in the input record or to use the entire blnary representation (zone and dligit por-
tions) In the comparison. Designating this is the purpose of the column 8 entry.

The comparison of zone and digit portions of characters may not be as important to the ASCIl user
as it is to the user who employs an alternate sequence to sort or merge files created in EBCDIC or
in another character coding scheme. Appendix D shows the EBCDIC collating sequence.

2272060-9701 -9




6.2.41 Record Selection Specilication

Column 8 is involved in the identification of a record type. The record item whose location is
entered into operand 1 (columns 9 through 16) is compared against the constant or item specified
In operand 2 (columns 20 through 27). Column 8 specifles the type of comparison to make. When
operand 1 is an alphanumeric item, column 8 specifies whether a comparison should be made on
the basis of the high-order four bits (the zone), the low-order four bits (the digit), or the entire eight
bits of each character of the operand 1 field.

With a zone comparison or a dlgit comparlson, several characters share an equal comparison. A
full character or zone comparison on the characters 1 and A yields an unequal result; however, 1
and A vield an equal result in a digit comparison.

If, In another example, a D ts entered in column 8 when only those records with a 3 in column 20
and a 3 in column 46 are needed, the entry might produce not only the records requested but also a
lot of unwanted records (for example, records with C in those positions, because an ASCIl C and
an ASCII 3 both have 001, In their digit portion). To obtain only the records with a 3 In column 20
and a 3 in column 46, enter a C in column 8. The C tells Sort/Merge to use both the zone and digit
portlons of characters in its comparison; no other ASCIl character has both the same zone and

diglt portions as a 3.

011 0000 =30, = zero
00E1 0001 = 3l = one (decimal)
0011 001! 0= 324 = two (decimal)
0011 1001 =39, = nine (decimal)
01000001 =41, = A(letter)
0100 001 0=42,4 = B(letter)
0100 001 1=43, = C(letter)
0100 L 11 1=4Fg = 0(letter)
0101 0000 =50, = P(letter)

0101 1O O0=5A,=Z(letter)
R

Zone Digit
Portion  Portion MNote: A complete ASCII character set is
135631 shown in Appendix C.

Flgure 6-2. Zone and Diglt Portlons of ASCll Characters
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Record Sefection Specification 6.2.4.2

6.2.4.2 Signed ASCII Indicator (S In Column 8). !f signed ASCI is used, the sign is placed in the
least significant byte of the numerical character siring, as shown below, for the number -1975;

SIGN BYTE

3116 316 3716 3516 2Dy g = 1975~

BYTE BYZTE BYTE BYTE BYTE
4

(} (9 3 (5 (E
(A)135632 ) ) " ) )

The sign in the least-significant byte is indicated by the ASCIl code for a minus sign (2D,Jor a
positive sign (2B ). A positive value is also indicated by the ASCII code for a space (20, ).

NOTE

When specifying a signed ASCII constant, specify all digits
including leading zeros, with the exception that you can use a blank
space to denote the positive sign.

Since the sign must be in the least significant byte, you can enter data in the input file in the
following format:

1 10 11 17 18 80
PART NUMBER BALANCE COMMENTS
3144 15000~ SHIPPED TO ACCT, A
150 300 RECEIVED FROM MFEGR,
3144 7000- SHIPPED TO ACCT. C
3144 30000+ RECEIVED FROM MFGR,
150 200- SHIPPED TO ACCT, X

(A)135633

Thus, Sort/Merge uses the sign value to make the record selection. In the above example, the sign
byte |s in position 17 of the input flle, and the field containing the balance values begins in posi-
tion 11 (and ends in position 17). To specify this in the operand 1 columns, place the first position
of the field In the From columns, right-Justified, and the last position of the fleld in the To col-
umns, right-justified. The To column is the column of the sign, Figure 6-3 shows how to Include all
records when the BALANGE entries in the above example contain values greater than zero.

6.2.4.3 Packed and Unpacked Indlcators (P or U in Column 8). Packed numeric data format con-
tains two decimal digits per byte, except for the rightmost byte which contains a sign in the four
right bits of the byte. The sign is F when positive and D when negative.

Unpacked numeric data format contains one decimal digit per byte and a sign in the rightmost

zone field of the data. Leading sign unpacked format contains one decimal digit per byte and a
sign in the leftmost zone field of the data.
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6.2.5 Record Selection Specification

SORT/MERGE SPECIFICATION, SHEET B

Record Selection Specification
Peee [1] >
] Operand 1 Rl Opetand 2 {Field or Constant
i _ EO
_1el2 NE |
dHe A [
Line M é é Gr g bt ——————————— | Constant - Commenis
H“"‘"'.E é 5 Lacalion ;i Location |
krom To From To |
3 4 slef?|e{e 10 111213 1415 1517 18 [19]20 21 22 23|24 25 26 27]29 20 30 31 32 33 34 I5 36 37 3B W9 [Colunms 40 10 72)
|
0T HH | {17eITIcIolololo/olH |
s :

SPECIFIED: INCLUDE RECORDS IN WHICH THE SIGNED ASCII VALUES IN
ENPI)JT EBECORD POSITIONS 11 TO 17 ARE GREATER THAN
GT) ZERO,

135634

Flgure 6-3. Example of Speclfylng Signed ASCII Value

6.2.5 O1B and O1E — Operand 1 Beginning and Ending [Blank] {Columns 9 through 16)

The operand 1 field Identifies the positions on the Input records that are to be compared {Included
or omitted from the output records). Sort/Merge obtains an image of the data at these speclfied
positions In the input records and compares It to the data identifled by the operand 2 entry
(paragraph 6.2.8) according to the comparison criteria (for example, equal to or greater than) In col-
umns 17 and 18 {paragraph 6.2.6).

The operand 1 field cannot describe a field length larger than the length of the records being used.
For example, If the records are in an 80-column format (such as records contalned on 80-column
cards), the value of the operand 1 field cannot exceed 80.

Column Number Column Entry Explanation
9-12 Blank or 1-4096 Identifies first position of Input record
fleld (blank If field is one character
long).
13-16 1-4096 Identifies last position on record field.

The maximum total characters that can be specifled In an operand 1 or 2 fisld Is 256. The ocperand 1
entry is further restricted by the column 8 entry, as follows:

Maximum Characters

Column 8 Entry in Factor 1 Fleid
C 256
z 1
D 16
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Record Selection Specification 6.2.6

Column 8 Entry Maximum Characters
{Continued) in Factor 1 Field
S i6
P 8 (16 digits)
u 16

Sometimes It is necessary to identlfy a record type by characters at several record positions, re-
quiring several sets of operand 1 and operand 2 fields. To define additional flelds, use additional
lines on the Record Selection Specification, however, you must place the letter Aor O in column 7
for additional lines.

The operand 1 field contains two four-column entries. The first, marked From, identifies the first
record position; the second, marked To, identifies the last record position. For example, to select
zip codes speclfied in record positions 61 through 67, specify record position values, right-
justifled, In columns 11/12 and 15/16, respectively. However, If you check for one character in
record position 25, this value Is marked in the To field, right-justified, without an entry in the From
fleld.

In Figure 6-4, the user speclfied a search for those records wlith an X in position 3 and a number
between 100 and 199 in positions 21 through 23. Note that several operand 1 and 2 fields are re-
quired to describe the desired records.

6.2.6 REL — Relational Operator [Blank] (Columns 17 and 18)

The operand 1 and 2 entries establish the position of certain ASCIl characters on the record. These
characters must be compared to other characters or values to determine whether to send the
record to the output file. Columns 17 and 18 specify the relationship between operand 1 and
operand 2, as follows:

Columns 17
and 18 Entry Explanation
EQ Operand 1 is equal to operand 2
NE Operand 1 is unequal to operand 2
LT Operand 1 is less than operand 2
GT Operand 1 Is greater than operand 2
LE Operand 1 is less than or equal to operand 2
GE 'Operand 1 is greater than or equal to operand 2

Sort/Merge selects records from the input file on the basis of these relationships being true.
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6.2.7 Record Selection Specification

SORT/MERGE SPECIFICATION, SHEET B

Page U] Record Selection Specification
Fe) Operand | Av Operand 2 {Field or Constant
4 EQ
BHE NE t
I LT |
Line i E g GT ] ' |Cons|anl - Camments
Mumber |8 |25 Location LE ™ Location |
z|8|¢ GE
From To From To I
3 4 s|ef7]8f9 10 11 02}13 1415 16117 18|19f20 20 22 23|24 25 26 27]28 29 30 31 37 33 34 35 35 37 8 19 {Columns 4 va 72)
I
J=polr| e JEIQ|CIX |
s IO TIRIC 211 2|3|GIEIC| IHo|O :
1
elomAe | (211 | [23LiEC| A )

SPECIFIED. INCLUDE RECORDS WITH X IN POSITION 3 AND NUMBERS 100
TO 199 IN POSITIONS 21 TO 23.

135635

Flgure 6-4. Example of Operand 1 and Operand 2 Enirles

6.2,7 FOC — Fleld or Constant [Blank) (Column 19)

The operand 1 field can be one or more characters or a string of numerical values, To compare thls
field to another field (of equal length), specify the appropriate record positions in the operand 2
field. You can also compare the contents in the operand 1 field to one or more constants, such as
a speclfic number or one or more characters.

The following specifies the possible values for column 19 entrles:
Column 19 Entry Explanation

cC Operand 2 Is a constant; value in operand 1
position(s) is compared to this constant.

F Operand 2 is a field; value In operand 1
position(s) is compared to the values in the
field in operand 2.

To define the contents of the operand 2 field, place either G for constant or F for field in column
19, as shown in Figure 6-5.

6.2.8 Operand 2 Locatlon or Constant [Blank] (Columns 20 through 39)
The following paragraphs explain the entries for the operand 2 |locatlon or constant.

6.2.8.1 O2B and O2E — Operand 2 Beglnning and Ending [Blank} {(Columns 20 through 27), These
columns identify the record positions that will be compared to the positions specified In the
operand 1 location field. Since this identifias a field on the input record, the letter F must be in col-
umn 9. The values in the From column identify the record position that begins the field. The
values in the To column identify the last position in the field on the input record. The operand 1
field and the operand 2 field must be on the same record, and the number of characters in both
fields must be the same.
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Record Seleclion Specilication 6.2.8.2

SORT/MERGE SPECIFICATION, SHEET B

Page I.__EI Record Selection Specilication
§ Opeaand 1 A ) Operand 2 {Field or Constant
< EQ
|2 NE I
o= LY ]
Lt HELd aGrT o Commenrs
vumie |22 [3 PR | Constant -
Srein Locatiom Location '
I 5318 GE
Fram Tis Fram To f
J 4 4|6 {9 W 1203 4 05 IGNT7 181920 21 22 2374 5 %6 2?'?8 29 30 3¥ 32 133 34 35 36 317 38 39 {Columns 40 w T2
|
a0l fe] | 120] 1 [2]9[6[TIF] | 13| | 319,
|
so[maK | (4] HBEIQICIAAIRIT] INO| -

SPECIFIED! INCLUDE RECORDS IN WHICH POSITIONS 20 TO 29 ARE GREATER
THAN POSITIONS 30 TO 39 AND POSITIONS 41 TO 48 CONTAIN
THE CHARACTERS PART NO,

135636
Flgure 6-5. Example of Fle!d and Constant Entries

NOTE

If operand 2 is a field, the field position values in the From and To
columns are right-justified to columns 23 and 27, respectively.

If operand 2 is a constant or a constant string, the constants are left-
justified; that is, the character in the first position in operand 1 is
compared to the character in column 20.

Figure 6-6 shows how operand 1 and operand 2 describe fields in the input record.

If the constant in operand 2 is a character string requiring more than the 20 positions in columns
20 through 39 on the Record Selection Specification sheet, you can use additional lines, as shown
in Figure 6-8. The operand 2 constant field, in columns 20 through 39, contains the character string
with the input record columns defined in the operand 1 field. You can use up to 256 characters as
constants if both zone and digit fields are checked. (See paragraph 6.2.4 for the use of other
fields.}

6.2.8.2 02 — Operand 2 Constant [Blank] (Columns 20 through 39). These 20 columns contain the
constant or a constant string to which operand 1 is to be compared. When this fleld contains a
constant, place the ietter C in column 18.

When operand 2 is a constant, it must occupy the same number of input record positions as
specified in operand 1. For example, assume that the operand 1 field specifies three positions and
the relational operator and operand 2 speclfy a number greater than 5 in that three-position fleld; in
this case, the operand 2 entry should also be three posltions long, with the 5 in the least-
signlficant position (a 005 entry in columns 20 through 22), Unused character positions to the left
of the operand 2 character(s) can be blanks or zero filled. Figure 6-7 shows an example of zero- and
blank-filled fields; in this example, operand 1 specified more positions than the constant contains.
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6.2.8.2 Record Selection Specification

SORT/MERGE SPECIFICATION, SHEET B

V2

ror [T

Record Seleclion Specification

& Operand 1 Ri1 Qperand 2 {Field or Consiant
| EQ |
=] ML
32 ! _
Lane W é uT g | Constam -~ Comments
Numibes SN Loecanon LE Locunion t
r15)e GE
hiorn To From Tu I
3 4 uielr]|ale wit12{13 1415 Ie17 18{19]20 A1 272 23{2A 5 B 27'23 29 30 3132 3] 34 35 36 37 3§ 1% {Columny 40 10 721
JAREEEEERC lI'IZGlTFIIIIBHZI?IIHIIIHI!
SPECIFIED. INCLUDE RECORDS IN WHICH POSITIONS 6 TO 12 ARE GREATER THAN
POSITIONS 16 TO 22,
135637

Figure 6-6. Example of Operand 2 Field and Constant

SORT/MERGE SPECIFICATION, SHEET B
17

Page I:D

Record Selsction Specification

o Qperand 1 Rl Qperand 2 (Field or Constant
< £0 -
2 NE |
2[sla L1 | .
Line HE g T (ol | Constam Commenis
Number AH Location ;EE Locasian !
-l Fiom To From To '
3 a4 s|efz]els 10 11 i2)ia 1a s 16 17 18 f19fa0 20 22 23]24 25 26 27)28 29 30 31 32 33 34 35 36 37 38 39 {Columns 40 1o 721
o I | [ 3] || 15le{Ticlojols :
1+ joT4 8leQCIA :
1
s O[IA ] [HAeTic | o i
SPECIFIED: INCLUDE RECORDS WITH A VALUE GREATER THAN 5 IN POSITIONS
3 TO 5, THE LETTER A IN POSITION 8 AND A VALUE GREATER
THAN 10 IN POSITIONS 11 TO 14,
135638
Flgure 6-7. Example of Operand 2 Constants
SOAT/MERGE SPECIFICATION, SHEET B
Page Ijﬁ Record Selection Specification
o Qperand | Ael, Opeianid 2 {Field or Constant
3 €Q
o nNE t
ot ; i N
Line =|3 GT O c mments
Numires [l é § Location :ii * Location { onstant
Flsie Feom To Fram To I
34 ulelrlefo 10 1 az|ia 1415 617 wsfio|z0 ;22 2322 25 76 2728 23 30 31 32 33 34 35 46 37 38 19 1Calymns 40 16 72)
| +
T el LT ool T [2[OfERlclalolAlx! [sIToRIE!' |S| ISIPlEC]t L] FInD
1
+|s|TialC 3100 | |A19ERC cusmme.a clolpe] hzlddHd] c HARACTER
v |TIRIC 50 S,EQCO' 1 1L STR'NG
SPECIFIED: INCLUDE RECORDS WITH A SPECIFlC CHARACTER STRING IN INPUT
RECORD POSITIONS 10 THROUGH 51,
135639

Figure 6-8. Example of Multiline Constant Field
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Record Selection Speclfication 6.2.9

If operand 1 is packed, the last character in the constant must be its sign (+ or —). If operand 1 is
unpacked and the constant is a negative number, the last character in the constant must indicate
both the numeric value of the last digit and the negative sign for the entire constant (Figure 6-9).
For a signed ASCII constant, the sign (+ or —) is always the last character of the constant.

In Figure 6-10, the entries specify sorting records that have a packed negative 2 { — 2) In positlons 2
and 3, an unpacked negative 27 in positions 6 through 9, an unpacked negalive 10 in positions 12
through 17, and a slgned ASCII negative 14 in positlons 19 through 23.

6.2.9 Comment Lines (Columns 40 through 80)

To include annotated comments about a Record Selection Specificatlon line, place the comments
in columns 40 through 80. These comments will be printed with a specification summary if a zero
or blank is placed In column 27 of the Header Specification.

6.2.10 Examples
Figures 6-11 through 6-15 show different forms of the completed Record Selection Specification.

Last Diglt Character to Code

} or 1 (minus zero code)

OCOO~NOMNMbhWhN 2O
DOUDVOZEr-xeo

Figure 6-9. Unpacked Constant Coding for Negative Values
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6.2.10 Record Seleclion Specification

12

roe [T]

SORT/MERGE SPECIFICATION, SHEET B

Record Selection Specification

=] Cpurand | Rel, Operand 2 {Field or Constanl
o1 '
I!\_ll::ubu E __% S Lt I S — :Conslant T Comiments
HHE Locdlm ;E Location 1
“1°17 From Tu From To l
3 4 slef718la 0 110213 1415 16|17 18 f19{20 21 22 23 )24 5 2 27)28 29 30 31 32 33 34 35 36 37 I8 39 (Columas 40 10 72)
o I 2 | | [3NEje] | j2l- | PACKED -2
el NG| |l || lqvele] | [2]P | LUNPACKED -27
o] Imiagl | [tlel | [i]7Eldc Wlal || UNPACKED -10
LN ¢ lia) | 2lalelgdel | {rdi-| [ ] | SIGNED AscE -14
1{a !
T !
1
2]o !
|
L !
|
212 !
1
213 !
1
2|4 1
1
215 |
1
216 !
|

Figure 6-10. Packed, Unpacked, and Signed ASCIl Sort Specifications

SORT/MERGE SPECIFICATION, SHEET 8

17
Page I:D Record Selection Specification
o Operand 1 100 Op=rand 2 (Fielil or Constant
<l EQ
~|<|2 NE I
ftls X |
e !g Z :":—‘:. i lcomtant ——————————————» Commenty
> § 3 Locatamn ot Localinn |
Fewm To Fiom v |
Joa ule|z|a]g 1o 1 azf13 1a w560y g|i19fz0 2y 22 23424 25 25 27|28 79 30 31 32 33 34 35 36 37 39 39 {Calumm 40 10 72}
1
T4 I C- 7 9£Q / 7 ’ 9|
s :
SPECIFIED: INCLUDE ALL RECORDS IN WHICH THE CHARACTERS IN INPUT
RECORD POSITIONS 7 TO 9 ARE THE SAME AS THOSE IN
POSITIONS 17 TO 12, CHECK BOTH ZONE AND DIGIT PORTIONS
OF CHARACTERS.
135640

6-18

Figure 6-11.

include Set Example
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SOAT/MERGE SPECIFICATION, SHEET 8

Record Selection Specification

Record Selection Specification 6.2.10

‘é aramil ) Ari Operand 2 {Field o1 Constant
< EU
i 51 NE |
of2 i_: LT {
L =132 67 |o Comments
— C .
Mo g E g Larsfrsn LE - Lacsiton : onsant
-|58|e GE
Fram fo From To |
39 ulel7felo 1o 11 ez i3 1415 16 17 48[19[20 21 22 23|24 25 2 27)28 79 30 31 32 33 34 35 36 37 I8 39 (Colams 40 1a 721
!
oL 1d el | (3o | [3]3lelalcio]nl-]a | OMAT |F DATA
|
]
«| JAREL {510 | |513[8RiCIDlA|TiA | v PoS\TIONS
. ! _
4] 10 719 1 (736TIC | {to I omr IF > 10
] ] .
AR ! TucLupe - AL
SPECIFIED, OMIT ALL RECORDS WHICH HAVE THE WORD DATA IN COLUMNS
30 THROUGH 33 AND 50 THROUGH 53 OR WHICH HAVE A VALUE
GREATER THAN 10 IN COLUMNS 70 THROUGH 73,
135641
Figure 6-12. Omit Set Example
SORT/MERGE SPECIFICATION, SHEET B
12 - .
Page [:D Record Selection Specification
g Opusand | Rel. Operand 2 {Field or Constant
| €a
cf2) NE i
ol 2t LY |
Line = ég 6T lul, | Constam Commenis
Numbes E '-5' I Lacdtion LE % Locatian |
o< GE
From To Fram To |
3 4 slej7]sf{o 10 11 12]13 14 15 167 18 19|70 21,22 23 |24 25 26-27]28 20 30 31 32 33 34 35 36 37 18 39 iColumns 40 1o 72)
!
e 0] e 5 9I6(T|C[0[b}5]0|D I ? 500
1
s] T [l 3[E Q[C X i FIND X

SPECIFIED: INCLUDE ALL RECORDS WITH AN X IN POSITION 3 BUT OMIT

ALL RECORDS WITH A VALUE GREATER THAN 500 IN POSITIONS
5 TO 9. CHECK BOTH ZONE AND DIGIT PORTIONS OF CHARACTERS ,

135642

2272060-9701

Figure 6-13. Example of include and Omit Se! Mixed
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6.2.10 Record Selection Specification

SORT/MERGE SPECIFICATION, SHEET B

12

Pue EI:I Record Selection Specification
o Oprerand + Rl Opetand 2 (Field or Censtanl
Py EQ
K ne I
e T |
Lwe = EE) O Ve -} Constam Comments
Numhes AHE Locatiun L€ Locaticen i
13|09 GE
= Fiom To From To |
3 4 skel7ia|9 10 ¥ 1213 14 15 06 17 181920 71 22 23 |24 25 26 27|28 29 30 31 J7 33 34 35 35 37 38 39 {Calumm 40 40 72}
Jd o 3 CEQFI | 1] | |16 OMIT IF FQuURL
1
SRl | INCLLDE-ALL

SPECIFIED; INCLUDE EVERY RECORD EXCEPT THOSE IN WHICH THE VALUE
IN POSITIONS 3 TO 6 IS EQUAL TO THE VALUE IN POSITIONS
13 TO 16, CHECK BOTH ZONE AND DIGIT PORTIONS OF CHARACTERS,

135643
Flgure 6-14. Example of Omit and Include-All Set
SORT/MERGE SPECIFICATION, SHEET B
'z . i ned
Page D:] Record Selection Specification
o Operand | Al Qperand 2 {Field or Consiant '
2 EQ
2 NE 1
ofifs Lr !
:\-tmpu ME I oT e — | Constant - Comments
umber 3 ‘S‘s Location LE Location |
rls|o . GE
rom To Fram Te |
3 4 sle|7]a]e 10 viz|ia 1415 1607 o2 21 22 23|24 25 26 27]28 2@ 30 31 37 33 34 35 36 37 38 19 {Columne 40 10 721
|
N 7186CI2 | FIND 2 OR
1
s fleicic]z . FIND _2
y t
<] (1A ild | [1196l7lc] | [2oddl | | 7> 2000

SPECIFIED; INCLUDE RECORDS WHICH HAVE THE LETTER Z IN EITHER
POSITION 7 OR 8 AND WHICH HAVE A VALUE GREATER
THAN 2000 IN POSITIONS 10 TO 15, CHECK BOTH ZONE
AND DIGIT PORTIONS OF CHARACTERS, ’

135644

Flgure 6-15. Example of Include Set with AND/OR Combination
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7

Reformatting Specification

7.1 GENERAL

This section describes the Reformatting Specification and how to use this specification to
designate the following:

. Arrangement of records in the output file
*  Fields of the selected input records that will be used in the sort process

. Order of the fields of individual records in the work and output files (for example,
customer name, part number, cost, and date)

e  Sequence of individual flelds {ascending order or descending order)

¢ ASCII character that will replace another character or be placed between fields in the
work and output files (Sort/Merge does not change input records)

. Method of summing (adding) a selected field, the end result being the numeric total or
the list of common data for the selected field

7.2 RECORDS AND FIELDS
Records that Sort/Merge inputs or outputs are divided into fields. No Individual field can have
more than 256 characters. However, you can combine individual fields to produce larger records.
Thus, if a record contains 500 characters, the following field representations are valid:

*  Two fields of 250 characters each

e  One field of 256 characters and one field of 244 characters

e Any number of fields that have a combined length of 500 characters
Since the total length of the fields combined to produce the control (key) field is limited to 256
characters, the maximum length of the sort or merge is 256 characters. You can combine data
fields to produce flelds larger than 256 characters in length.
7.21 Control and Data Fields
The Reformatting Specification designates one or more control fields that Sort/Merge uses as key

fields for sequencing records or fields within records. A control field can be one character or a
sequence of characters identified by position in the input record.

2272060-9701 7-1




7.21 Relormalting Specification

You can specify another type of control field to force a particular character into a specitied posi-
tion in the work file, which places the character in the output file. This character can replace the
character currently in that position, or it can be placed into a work fite position unconditionally.

Fields other than control fields are called data fields. You can force and sum data fields; however,
you cannot use data fields as control fields for sequencing. Data fields tag along after their control
flelds.

In many cases, you will not wam to include all of the characters of an input file record in the work
file and output file records. You can view the input records as a collection of fields, each field
being one or more characters identified by its character positions. For example, a customer name
in positions 1 through 20 can be one field, a part number in positions 21 through 30 ¢an be another
field, and so on. By breaking the input record into a collection of fields, you can then identity the
fields to be included in the Sort/Merge process.

For example, suppose that some of the records of the input file are divided into the following
fields:

1 20 21 30 31 37 3B 45 46 80

CUSTOMER NAME PART NO. DATE | COST PART DESCRIPTION

(A}135649

Through the Reformatting Specification, you can change the data structure in various ways. You
can rearrange the fields by specifying that PART NO. be listed first and by deleting DATE and
PART DESCRIPTION, as follows:

! 10 11 30 31 38

PART NO. CUSTOMER NAME COST

(A)135650
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Reformatting Spectfication 7.2

Also, you can sequence one field in ascending order (for example, Able, Baker, Charles in the
name field) and another field in descending order (for example, 100, 99, 98 in the PART NO. col-
umn). Thus, the Reformatting Specification can specify exactly how the output records will

appear. In this example, they appear as follows:

1 10|11 30131 38
100 ABLE 25
100 BAKER 60
100 CHARLES 40
99 ABLE 100
99 BAKER 90
99 CHARLES 150
°
.
°
1 ABLE 100
1 BAKER 5
1 CHARLES 25
A \/ - N, e’
Control Fields Data Field
135651

Note that this file is sequenced by PART NO. and CUSTOMER NAME, while COST tags along with
the first two fields. Since the part number and customer name fields are sequenced, they are the
control fields: COST is a data field. In the work file, control fields will be first (teft or high-order
side) and data fields will follow (right or low-order side). Only data fields can be summary fields.

If the example file is formatted with PART NO. as a descending-order control field and COST as a
summary data field, the following file results:

1 10]11 18
100 125
99 340
®
.
]
1 130
T I
Control Field Summary Data Field
{35652

2272060-9701
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7.2.2 Relormaiting Specification

Both control fields and data fields can be forced flelds, allowing a character to be forced between
fields or to be substituted for another character In a particular position. For example, you can
force a dollar sign into the position preceding the COST daia fleld.

7.2.2 Fleld Placement within Refarmatting Specificatlon
The order in which you make entries on the Reformatting Specification indicates the order In

which the flelds are to appear on the output records. For example, suppose the following Is the
input record format:

1 20 21 26 27 31 32 50 51 56

NAME |ACCT = zZIpP UNUSED | BILL

(A)135645

Also, suppose the desired output format is as follows:

1 5 6 1712 31 32 37 38

ZIP JACCTg| NAME BILL 1

(A}135646

If the sort control fleld is the zip code and the sort control fields are not dropped, the following
Reformatting Specification is used. (This sectlon explains each specification In detall.)

Reformatting Specification

Line Farced
] =
5 HHE
L[ HHE
.lels 5191 3] overtiow Reserved . Comments
Numiben 8 |2 &5 o1zl &
- g'g Location 8 E é
> - B
1] Fewimt Ta « 3
3as|elz)ale 10 111213 16 s 6fi7|sa|19|20 21 22|23 20 2526 28 2930 31 22 33 34 35 35 37 38 39 (Cotummy 40 (o 72)
Nl | 200 | 3
:(ei0- (0] | 12[1] | |2]b
7]s 10 DC i 210
a0 DIC] | |54 5ib
|- [d- o ]
135647
2272080-9701
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Relormalling Specification 7.2.2

If the sort control field is ACCT # and the same output format is required, drop the control fields
and use the following Retormatting Specification.

Reformalling Specification

wrewd

,_
z
—
o

a3 Sz

al= gf &

HE SHO| 3] Overllaw Reservedl Comments
INRVION 14 £ szl E

'_gg Lacahon g ;; é

L 1= Foom To E a
aaslsl7|sfe 1o azfia was ser|isholeo 21 222024 226 28 2830 w1 32 33 44 95 36 37 38 Yy Calumns 40 1 121
Lol el [ 12! | {26
Jofol o] | 22] [ 13[4
?90»0F Z‘ 2lb
5 UOFDk. | 2|0
3| O} dg 5 1 5%

!
J?O‘qv l

135648

Note in the second Reformatting Specification that the ACCT # field (columns 21 through 28) is
specified twice—once as a control field and once as a data field. When the control fields are
dropped, this control field does not appear In the output file and the output format is as previously

defined.

Use the following data fleld guidelines:
. Describe all control field lines before data field lines for each record type.
e  The number of data fields neéd not be the same for all record types.

s  The total lengths of data fields for one record type need not equal the lengths of data
fields in other types. Shorter fields will be blank-filled on the low-order end.

For control fields, follow these guidelines:
. The number of control flelds need not be the same for all record types.
*  The total lengths of control fields in one record type need not equal the lengths of con-
trol fields in other record types.
NOTE

When two records with identical controtl fieid contents are sorted,
the actual order of the records in the output file is unpredictable.
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7.3 Reformatting Specification

7.3 COLUMN DESCRIPTIONS

Table 7-1 summarizes the entrles on the Reformatting Specification.

Table 7-1. Reformatting Specification Column Summary
Prompt Columns Entrles Explanation Paragraph
— 1-2 01-99 Page number, 4214
— 3-5 27x-40x Preprinted; numbers specify sequence of 4.2.1
specification lines.
— 6 F Preprinted; deslgnates a line In the Refor- 71.3.2
matting Specification.
FT m Field type: 7.3.3
N — Normal sequence. 7.3.3.1
0 — Opposlte sequence. 7.3.3.1
F — Forced control fleld. 7.3.3.2
D — Data fleld, 7.3.3.3
s — Summary data fleld. 7.3.3.4
cP 8! Character portion: 7.34
c? — Use both zone and dlglt portions. 7.34
2 — Use only the zone portlon (1-character
only).
D — Use only the diglt portion. 7.3.4.1
v — Force a character Into a data fleld. 7.3.4.1
s — Field Is signed ASCII format. 7.3.4.2
| — Fleld is signed Integer format. 7343
F — Field Is floating point format. 7.34.4
P — Fleld is a signed packed decimal 7.345
number.
U — Fleld is a signed unpacked declmal 7.345
number.
L — Fleld is unpacked format with aleading 7.3.4.6
sign. .
B — Field is signed ASCII with a beglinning
sign. 73.4.7
BL 9-12 Beginning locatlon: 7.35
Blank? — Field contains only one character.
1-4096 — Starting position of tisld in record.
EL 13-16* Ending location: 7.3.5
1-4096 Last positlon of fleld In record.
RC 172 Record character: 7.3.6
ASCII Character to be conditionally forced into
character position speclfied In columns 13-16.
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Table 7-1. Reformatting Specification Column Summary (Continued)

Reformatting Specilication 7.3.1

Prompt Columns Entries Explanation Paragraph
sC 18 Substitute character: 737
ASCII Force this character between fields.
character
CON 19° Contlnuatlon:; 7.3.8
Blank? — Not a continuation of a conditional
force.
Nonblank — Contlnuation of the preceding
ASCH conditional force.
character
OVF 20-22 Overflow: 7.39
Integer For summary soris and merges; specify
{otal positions required to contaln
resulting sum.
- 40-80 Comments; enter up to 41 ASCI
characters.
Notes:

i Columns that must be filled for all sorts.

2 Default values.

* Columns that must be filled when using forced control fields.

7.3.1 Page Numbers and Line Numbers (Columns 1 through 5)
The page numbers and line numbers are described in paragraph 4.2.1.

7.3.2 Line Type (Column 6)

This column contains the preprinted letter F, id

tions.

7.3.3 FT — Fleld Type (Column 7)

The following summarizes the column 7 entries:

Column 7 Entry

Explanation

N Normal sequencing, as specified in column
18 of the Header Specification. This is a con-

trol fleld.

2272060-9701
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71.3.3.1 Reformatiing Specilication

Column 7 Entry ‘ Explanation Paragraph Number
0 Opposite sequencing, as specified in column 7.3.3.1
18 of the Header Specification. This is a con-
trol field.
F Forcing of a character into a particular posi- 7.3.3.2

tion. The character can also substitute for a
character already in a position. This is a con-

trol field.
D Data fleld. 7.3.3.3
s Summary data field. Data in this field is to be 7.3.3.4

summed (added).

7.3.3.1 Use of Normal and Opposlite Control Fields (N or O In Column 7). An N in this column in-
dicates that fields are to be sequenced in either ascending or descending order as speclfied in
column 18 of the Header Specification. The letter O In this column specifies that the sequence.ls
1o be opposite the order specified in column 18,

Figure 7-1 shows a Reformatting Specification that speclfies that the output file is to be se-
quenced according to the data In input record positions 1 through 4, 5 through 9, and 11 through
15. Data in posltions 1 through 4 and 5 through 9 will be sequenced in the order specified in col-
umn 18 of the Header Specification; data In Input record positions 11 through 15 wlll be se-
quenced in the order opposite that specified in column 18 of the Header Specification,

7.3.3.2 Forced Control Fle!ld (F in Column 7). You might need to force a character Into a record
positlon and then use that character in the sequencing process. For example, In selecting dif-
ferent record types, for three different include sets, you can force the first character of each
record type to a 1, 2, or 3. Then, a sort controlled by these first numbers results in the output tlle

containing the lypes grouped In the or_der 1,2, 3.

Reformatting Specilication

Line Forced

2(2 HE

a3 gl &l e

clz HEH

S 1% S19] 3] overtiow Reserve Comments
e |8 |2 ]G =1 £

[ Y ; HEN
;";‘- Location § 18
Il

-2 Fiom To « 3
34 5167 ]8]9 W 119213 19 1S 1G|1IPEI9|20 21 222324 2526 27 28 1930 31 32 331 334 15 36 37382 19 {Calumny 4D 1o 72)
212 {Flnle \ 4,
7|8t 1FNIC 5 9
2fe] |+ 11l { 5

SPECIFIED; SEQUENCE DATA IN INPUT RECORD POSITIONS | TO 4 AND
5 TO 9 IN NORMAL ORDER ACCORDING TO COLUMN 18 OF THE
HEADER SPECIFICATION. SEQUENCE DATA IN INPUT RECORD
135653 POSITIONS 11 TO 15 IN OPPOSITE ORDER,

Figure 7-1. Example of Speclfying Normal and Opposite Order Sequencing
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Relformatting Specification 7.3.3.2

You can also specify a data field force (paragraph 7.3.3.3); however, you cannot use data field force
to sequence data.

The three types of forces are as follows:

Conditional force — A character is forced into a specific position in the work file only if
a certain character presently occupies that position. For example, an X is placed In posi-
tion 4 only if the number 1 is now in that position. If the character is not found and
ascending order was specified, a character with the code FF, is substituted. If the
character is not found and descending order was specified, a null character (hex-
adecimal zero) is substituted. One position can have more than one condltional force.
For example, an X in position 7 Is changed toa1;aY In position 7 is changedtoa2;aZ
In position 7 is changed to a 3; and so on.

Force-all — If the character specifled in a conditional force Is not found, an alternate
character is forced into that position. For example, a condHitional force looks for the
character Z in input record position 23; if found, the Z s changed to number 1in the work
file records. If a Z is not found, all such records will have an FFy character in that posi-

" tion if the order is ascending. The force-all prevents the position from being forced tc an

FF,, if Z Is not found. A force-all, If used, must follow a conditional force.

Unconditional force — A specific character is forced 10 a position regardless of the
character currently In that position.

For a conditional force, use the following steps:

1.

2,

Enter an F in ¢column 7 to indicate a force.

Enter the location of the character to be changed in columns 13 through 16, right-
Justifled. (You can place blanks or zeros in the unused columns.)

Enter the character 1o be changed (conditional character} in column 17. If this character
is not found and a force-all force does not follow this conditional force, the position in-
dicated is changed either to a null character If descending order was specified or to FFy,
(binary ones) if ascending order was specified.

Enter the substitute character in column 18.

If the same position has more than one conditional force, enter the additional condi-
tional forces on the lines following the first; also, enter any nonblank ASCII character in
column 19 to indicate a continuation. You can specify only one character in one
specification line. Figure 7-2 is an example of a continuing conditional force operation.

For a force-all force, use the following steps:

1.

Enter the force-all line after its accompanying conditional force line.

2 Enter an F in column 7 to indicate a force.

3.

Enter the substitute character in column 18.
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7.3.3.2 Reformalting Specification

Reformatting Specification

[ Eareml
a3 ol
HE qHE
. g§ S & § Querflow Reserved Comments
Namilwe JE £ i ¥ g
< ;l" S Locdatan g -f ;\)
i [2 Frm Ta « 3
JAS|afriEn 10 1012018 19 35 16111190 AF 21 22§22 23 2026 27 24 2930 31 32 33 34 25 36 37 38 19 iCalumns 40 10 727
2{7 [*|Fle X1 Coud. FoRce
2[s| | [Fle 2¥|2[x COND. FoRce
[s| | [F 2 CoND. FORCE

SPECIFIED: CHANGE THE CHARACTER IN POSITION 7 AS FOLLOWS
IF AN X, CHANGE TO A 1,
IF A Y, CHANGE TO A 2,
IF A Z, CHANGE TO A 3.

135654
Figure 7-2. Conditional Force Example

4. Enter a nonblank ASCII character in column 19 to indicate that this lineis a continuation
of the preceding conditional force line.

5. Do not enter any characters in columns 9 to 17. (Notlce that the record positlon is not
specified as in the preceding conditional force line.)

Figure 7-3 is an example of a force-all following a conditional force.

Relormatting Specification

Line Fouwd
_ls e
21 3 B
ot & e, Rescrvail Commeats
Number | 1315 N E
- lw|o Location S
a |r Zyz|o
t E_j From 1o « 5,
2asfopilafy 10011203 14 s s |l 31 22§27 74 25 26 27 28 2000 31 32 33 34 35 36 37 38 39 {Columes 40 to 12 }
2011 [ffFE 1SR COoND. FoRcE
2sf |*IFk L[5/Bl21X CoND. FoReE
2l9] |¢|F, $ X FORC-E- - Q Ly

SPECIFIED; CHANGE THE CHARACTER IN POSITION 15 AS FOLLOWS:
IE. AN A, CHANGE TQ A 1 (CONDITIONAL FORCE),
IF A B, CHANGE TO A 2 (CONDITIONAL FORCE),
IF NEITHER AN A OR B, CHANGE TO A DOLLAR SIGN
(FORCE—ALL FORCE),

135655

Figure 7-3. Example of a Force-All Force Following Conditional Forces
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Retormatting Specification 7.3.3.3

For an unconditional force, use the following steps:
i. Enter an F in column 7 to indicate a force.
2. Enter the character to be forced in column 18.

3. Do not enter any characters in columns 9 through 17.

For example, if an input record with dollar values is in positions 20 through 24 and 30 through 34,
you can reformat the output record with data in positions 30 through 34 by specifying this field
first in the Reformatting Specification. By using the unconditional force and placing a character(s)
before or after specific fields, the character(s) can be unconditionally forced between fields, in
front of fields, and so on. Do not specify a location for the character in columns 9 through 16; the
character will be placed in the work and output files according to its positions in regard to other
fields, as shown in the Reformatting Specification.

Figure 7-4 is an example of an unconditional force.
Remember the following rules for forced control fields:

¢ Only the work file and output file records are affected (the input records are not
changed).

» If a force-all does not follow a conditional force and the conditional character Is not
found in the one-position field specified, the contents of that position are changed
either 1o null characters (hexadecimal zero) for a descending format or to a character
with code FF,, (binary ones) for an ascending format.

¢ You can specify only one forced character per line on the Reformatting Specification.

s Todescribe more than one conditional force for the same position, use additional condi-
tional force lines with a nonblank character in column 19.

e Unconditional forces place characters in the next work record position in the order In
which fields appear on the Reformatting Specification.

7.3.3.3 Data Fields (D in Column 7). A data field (D entry) is appropriate for tag-along sorts only
(SORTR and SORTRS). In an address-only sort, a data fleld is treated as a comment. Data fields are
units of information that are included in the output records but not used in the sequencing of the
file.

NOTE

Within an include set, you must describe all control field lines
before any data field lines.

Paragraph 7.3.3.1 describes how data fields are formatted in work files when you specify more
than one record type (in more than cne Record Selection Specification).
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7.3.3.3 Reformatling Specitication

Reformatting Specificalion

Lire Fureed
=13 N
as il £
2 HHE
N §_§_ 5 Ol 3] gwition Ruservial Camments
Nunnwer (8 ¥ 214 Sl E] E
"y S Lacation HEE
B 19 HE
He Fraun T “1z
34 s5|G[PrAI9 10 1 1213 A IS IGHTNIRINY|20 2F 22 |2024 526 27 28 M0 3 I7 A3 M 35 36 3738 34 ICutumes 40 10 724
A0 e e ' UNCOND. FORCE
2fe| {*I 2 24 NORMAL SEQ

SPECIFIED! FORCE THE NUMBER 1 INTO THE FIRST POSITION OF THE WORK
FILE AND THEN USE THiS NUMBER IN THE SEQUENCING OF DATA.
THIS SPECIFICATION AND ITS ACCOMPANYING RECORD SELECTION
SPECIFICATION CAN BE USED WITH OTHER SUGH SPECIFICATION
SETS SEACH WITH A DIFFERENT NUMBER FORCED INTO POSITION l%
TO SEQUENCE RECORDS OF DIFFERENT RECORD TYPES (AS SELECTED
BY THE RECORD SELECTION SPECIF ICATION),

(A)135656A

Figure 7-4, Example of Unconditional Force

As with control fields, you can also force data flelds; however, data fields (forced or not) are not
used for output flle sequencing. The poslition of the data fields In the Reformatting Specification
Is the order of the fields In the output records. :

To specify a data field, use the following steps:

1. Enter a D in column 7.

2. If atield consists of only one character, leave columns 9 through 12 blank and enter the
column location of the one character in columns 13 through 16, right-justified. if a field
is longer than one character, enter the beginning character position of the data fleld in
columns 9 through 12, right Justlified, and the ending character position in columns 13
through 16, right justified. Right-justify position numbers with zeros or blanks on the
left.

To speclfy a forced data field, the following steps are necessary:

1. Enter a D in column 7.

2. EnteraV in column 8,

3. Enter the character to be forced in column 18.

4. Leave columns 9 through 17 blank.

5. The character in column 18 is forced into the next available position on the work record.

Figure 7-5 shows examples of both forced and unforced data fields.
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Reformatting Specification 7.3.3.4

Relformatting Specification

Line Furced
F1E] lE
§§ 5 63 Overllow Acserved Comments
Numier L& 121G MHE
!—- gg Location i:_'! % §
Q Faum To a
1 s|6iz|8l9e w1 12p3 12 15 16| 17]18]19f20 21 2212324 2526 27 28 2930 31 32 33 34 15 )6 37 38 I9 {Columns 40 o 22}
Ao f ] | 1210 ] 124
JEV R )) HO» \ Z
2{e] {0 B BLA“K SPRCE.
sfo| [P 3 DOLLAR SiGN
| 1= DlC 4 9

ECIFIED! SEQUENCE THE FILES BY DATA IN INPUT RECORD POSITIONS 20 TO 24.
IF THE CONTROL FIELD IS TO BE INCLUDED IN THE OUTPUT RECORDS,

T IS5 FOLLOWED BY THE DATA IN POSITIONS 10 TO 12, A BLANK
FORCED DATA), A DOLLAR SIGN (FORCED DATA), AND YHEN THE DATA

N POSITIONS 4 TO 9.

-]

T

135657

Figure 7-5. Example of Forced and Unforced Data Flelds

7.3.3.4 Summary Data Flelds (S in Column 7). Summary flelds are fields of data that are summed
(added). Figure 7-6 is an example of a Reformatting Specification to summarize sales records. The
fields within these records inciude part number, sales quantity by day, and dollar amounts of sales
by day. This specification creates a summary record showing total number of items sold and total
sales (the two summary data entries) according to part number (the control fieid entry).

NOTE

The sum might require more spaces than the size of the summary
data fleld. Use columns 20 through 22 to allow for overflow, as ex-
plained In paragraph 7.3.9.

You can specify summary flelds for any Sort/Merge type, but addition actually occurs only in a
summary sort (SORTRS)} or summary merge (MERGES). In a tag-along sort (SORTR) or normal
merge (MERGE), summary fields are treated as data fields. In an address-only sort (SORTA), sum-
mary field descriptions are treated as comments.

You can summarize no more than 24 flelds for each record type, and you ¢an sum only.the zone
portion of nonnumeric characters.

The first include set that contains summary specifications defines the summary format for all in-
cluded records. All include sets should contain the same summary specifications if possible; the
data specification should align the data for summarizing.
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7.3.4 Reformaiting Specification

Sort/Merge sorts all records according to control fields first; then, it summarizes the summary
data fields. If a SORTRS is requested but no summary data fields are defined in the Reformatting
Specification, Sort/Merge outputs one record for each control field; this record will be the first
record sorted. In other words, Sort/Merge retains only one record for each specific control field.

7.3.4 CP — Character Portion [C] (Column 8)
The column 8 entry further defines the fields by specitying the following:

. Whether the fields contain characters, digits, zones, signed ASCI! characters, signed
integers, floating point numbers, or packed or unpacked numeric data

. Whether this line is forcing a data character
»  Whether the sort uses the entire ASCI! character or only the zone or diglt portion

. Overflow indication

INPUT RECORDS

AMT, PART NUMBER
SOLD

19 20 32

Reformatting Specification

Line Furcesl
#|3 [ &
cls HHE
§ ¢ 5 S é Coerltow Reserved Comments
tumte |8 12 |5 o RN
- g % Lucation g “; é
(4 From fa cls
24 sfef?iafu o az2hiy g s e|ez|afiafan 21 2202324 2525 27 28 30 1 32 39 34 35 35 37 38 I {Calumus 40 ta ¥2)
2(7] |FIM 2 O 3 2 NRT “0'
219] |*ISkc 6 | (I NO. S0LD
ztal (¢ DU $ DOLL “R
alo| 1¢[SIC [ 5 1 9 SOL—D

QUTPUT RECORD

AMT,
PART NUMBER NOo, soLD [$| soLD

1 13 14 19 2021 25

D; A SERIES OF INPUT RECORDS THAT SHOWS THE NUMBER SOLD AND
SPECIFIED: ggEEAR AMOLUNT SOLD OF DIFFERENT PART NUMBERS, SORT THESE
INTO AN OUTPUT FILE WITH EACH RECORD SHOWING THE TOTAL NUMBER
SOLD AND TOTAL DOLLAR AMOUNT SOLD FOR EACH PART NUMBER ., FORCE
A DOLLAR SIGN BEFORE THE TOTAL AMOUNT SOLD, .

NOTE: THE SUM MAY REQUIRE MORE SPACES THAN THE SIZE OF THE SUMMARY

DATA FIELD. TO PROVIDE SUFFICIENT ROOM FOR THE SUM, ALLOW FOR
AN OVERFLOW USING COLUMNS 20 TO 22,

(A)1356584

Figure 7-6. Exampie of Summary Data Fields
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Reformatiing Specification 7.3.4

Note that the Record Selection Specification also uses the C, Z, D, P, U, and S entries in column 8;
however, the V, |, F, L, and B entries are unique 1o the Reformatting Specification. The | and F
entries identify fields containing signed integers and floating point numbers, respectively. | for-
mat supporls both single and extended integer formats. F format supports both real and doubie
precision numbers. You can use the |, F, L, and B fields only as control fields (with an N or O in col-
umn 7) and in record selection or summatlon. For example, you cannot specify that records with a
— 3.66 be included in or omitted from a sort or merge.

Tables 7-2 and 7-3 summarize the combinations of column 7 and column 8 entries and the max-
imum amount of characters that can be in the accompanying data or control field for that combina-
tion. Use the V entry in column 8 only with a D or S in column 7, as shown in Table 7-3. Forced
fields can only be one character in length (an F or V in column 8).

You can designate C, Z, D, P, U, or S in column 8 for both the Record Selection Speclfication and
the Reformatting Specification. However, their differences are apparent:

«  The Record Selection Specification uses this column entry to determine which records
to include in the operation. This specification compares characters in two different
tields or compares one field to a character string.

e The Reformatting Specification determines the sequencing of the records selected by
ordering them in ascending or descending sequence, according to the numerical values
in designated fields.

NOTE

Results of the Sort/Merge program are unpredictable If you enter an
operator other than C, Z, B, V, S, |, F, P, U, L, or B in column 8.

The following summarizes the column 8 entries:

Column 8 Entry Explanation
C! Use both the zone and digit portions of ASCII characters.
Z! Use only the zone portion of ASCII characters.
. D Use only the digit portion of ASCII characters.
A Force the data character {in column 18) or summary overflow

character into the next position in the work file record.

St This field contalns a signed ASCIl value.
12 This field contains a signed integer value.
F? This field contains a floating point value.
Pt This field contains packed numeric data.
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7.3.4 Reftormatling Specification

Column 8 Entry Explanatlon
Ut This field contains unpacked numeric data.
L! This field contains unpacked numeric data with a leading
sign.
- B This field contains ASCII data with a beginning sign.
Notes:

'Fleld location Identified by beginning and ending column positions {when

applicable).

* Must be used with a control fleld (N or O In column 7) only.

Table 7-2. Posslble Column 8 Entries for Column 7 Entry

Column 7 Entry

Column 8 Entry

Maximum Fleld Length
{In Characters)

NorQ

7-16

mn o

r O N O € =T =

N O

256
1
16 .
16
2,4,0r8

4o0r8

16

16
16

256
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Relormaiting Specilication 1.3.4

Table 7-2. Possible Column 8 Entries for Column 7 Entry (Continued)

Maximum Fisld Langth

Column 7 Entry Column 8 Entry (In Characters)

D 16
v 1
P 8
U 16
L 16
B 16

S c 256
D 16
S 16
v k 1
P 8
u 16

Table 7-3. Possible Column 7 Entries for Column 8 Entry .

Maximum Fleld Length

Column 7 Entry Column 8 Entry {In Characters}

N,O,D,or$ C 256

F 1

N, O, F orD Z 1
N,O,D,orS D 16

F 1
Dor$S v 1

N, O, or5 S 16
Nor0Q | 2,4,0r8
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7.3.41 Reformatting Specitication

Table 7-3. Possible Column 7 Entrles for Column 8 Entry (Continued)

Maximum Fleld Length

Column 7 Entry Column 8 Entry (in Characters)
NorO F dor8
N,O, D, ors P 8
N,O,D,orS u 16

N, F,or© L 16

N, F,orO B 16

7.3.4.1 Character Portlon and Data Force (C, Z, D or V in Column 8). The column 8 entry specifies
which portion of the character (zone, digit, or both) shouid be used to determine the sequencing of
data In the work and output flles. it also designates whether a data fleld Is a forced data field.
Observe the following when using these entries:

. You can use any of the column 7 entries.
¢  The beginning and ending positions of input records specify the field length.

For sorting in ascending or descending order, use both the zone and digit portlons of the
characters since the ASCII code values use both portions to define the entire character. It may be
possible to sort numerical-oniy values by using only the digit portlon since only the digit portion of
the ASCII code varies for numbers (the zone portlon is the same for all numbers). Appendix C and
D provide complete lists of ASCIl and EBCDIC codes (respactively) and their binary portions.

For example, if a one-character control field for three Input records contains the ASCII code for
the characters A (41,,), B (42,,), and 5 {351}, the records are sorted in a different ascending order,
depending on the column 8 entry, as shown below:

Columng = C - Columng = Z Column8 = D
5 5 A
A Al B
B B! 5
Note:

' Letters will follow in unpredictable order.

The letter V in column 8 signifies that this is a forced entry. (See Figure 7-5.)
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Reformatting Specification 7.3.4.2

7.3.4.2 Signed ASCIl {§ in Column B). You can use signed ASCII fields for sorting. Note the
following rules:

e The sign must be in the least-significant (rightmost) byte of the field.

e The field must be a control or summary field for a sort or merge (that is, N, O, or S entry
in column 7). '

¢  The beginning and ending input record positions specify the field length.

»  Signed ASCII numbers have the sign in the least-significant byte of the character string.
For example, the number — 673 is constructed as follows:

3615 | 3716 | 2316 | 2D16 | = 673~

8YTE BYTE BYTE BYTE
1 2 3 4
(6) {7 (3) )
(A)135659

The S in column 8 tells Sort/Merge to treat the rightmost byte of the field as a sign. If a blank (204}
or a plus sign (2B,,) Is found In the sign byte, the number is positive; if a minus sign (2D} is found,
it is negative. Figure 7-7 shows an example of an input file containing a signed ASCIl field and a
Reformatting Specification to include the values in this fleld.

7.3.4.3 Signed Integer (I in Column 8). A signed Integer contains a sign indicator in its most
significant bit and is a two’s complement value. The following are rules for signed integers:

e  The integer must be a control field for sorting or merging only (that is, N or O entry in
column 7).

. Records may contain binary data as weil as ASClI characters. Values can be multiple
precision, and the field normally begins on a word boundary (that is, in an odd-numbered
column of the input file).

The | in column 8 tells Sort/Merge to treat the fleld as a signed integer with the sign blt as the most
significant bit. Place the starting position of the field in columns 9 through 12. Usually, this value
is an odd number. {Since integers must be on a word boundary, input record positions 1, 3, and so
on are in memory on a word boundary.) Both the From and To location entries are right-justified.

Flgure 7-8 shows both single and extended integer entries.
7.3.4.4 Filoating Point Numbers (F in Column 8). The first byte of floating point fields contains the
slgn bit {(most significant bit) and a seven-bit exponent expressing the values of 167 to 16%:. The

following are several rules for floating point numbers:

e The fieid must be a control field for sorting or merging only {that is, N or O entry in
column 7).

. Fields can be multiple precision and normally begin on a word boundary (that is, in an
odd-numbered column of the input file).
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7.3.45 Relormatting Specification

INPUT RECORDS

1 9 10 16 17 80
PART NO, QTY PART DESCRIPTION

1000 325— WIDGET NO, 1

1001 400 WIDGET NO, 2

1074 1000— WIDGEY NO, 75

Reformatting $Specification

Line Forced
g8l3 ele
=z HIE
o [olE S| ¥ 3] Overitow Reserved Comments
Nunber 12 | 5 5 =|
':_EI L . oI 5) &
of =
w2 ocalion 253
Zll from Ta |3
34 56171819 10 11213 145 I6[I7NB19|30 11 22294 2528 27 28 29 30 1 32 33 3435 36 317 34 19 {Columny 40 to 12}
L [mjs[ | [t]of T [1fe LT TITTTITT [ T T sienen ascxr

SPECIFIED; SORT IN NORMAL ORDER THE SIGNED ASCII FIELD IN POSITIONS 10 TO 16
OF THE INPUT RECORE (INCLUDING THE SIGN BYTE),

{(A)135660

Figure 7-7. Specifying Signed ASCII Coniro! Fleld

Entries in the From and To columns must be right-justifled, and the From column entry may be an
odd-numbered posltion of the input file. Figure 7-9 shows entries for a floating point field.

7.3.4.5 Packed and Unpacked Numeric Data (P or U in Column 8). If you specify packed or un-
packed control fields (N or O in column 7), Sort/Merge modifies the control fields while bullding
the work record. Therefore, It Is recommended that packed and unpacked control fields be drop-
ped (by entering X In column 28 on the header line). .

7.3.4.6 LeadIng Signed Unpacked Numeric Data (L in Column B). If you speclify leading signed un-
packed control flelds (N or O in column 7), Sort/Merge modifies the control fields while building
the work record. It is recommended that unpacked control fields be dropped (by entering X in col-
umn 28 on the header line). The example in Figure 7-11 shows leading signed unpacked numeric

data.

For example, the numbers -14 and + 10 are constructed as follows:

-14 +10
4Ay1 | 2418 3116 | 3046
BYTE BYTE BYTE BYTE

1 2 1 2
-n (3) (1) (0)

(A)1 43698
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Reformatting Specification 7.3.4%

Reformatting Specification

Line Farced
al3 |
(=3 % Zl =
<3 g1 5ts
] sl £ =
3%— 5101 3] Qvertion Reserved Comments
numner |25 =l:lE
il o [ Lacation HEHB
b B ElE|°
B T T3
= From o 3
14 stel7]sle 1e 11 wzfa 13 s wefielisfialoo 21 2202324 25 26 27 28 29 30 aF 32 33 34 35 36 37 38 39 (Coturnns 40 10 1)
F
]| [ M[T 5 6 SINGLE PRECISION
2|8 rp I 7 ! IDoy® E‘B S10M

SPECIFIED: SORT IN NORMAL SEQUENCE SINGLE PRECISION INTEGERS (sTwo
BYTES IN LENGTH) BEGINNING IN INPUT RECORD POSITION 3,
SORT IN NORMAL SEQUENCE DOUBLE PRECISION INTEGERS (FOUR
BYTES IN LENGTH) BEGINNING N INPUT REGORD POSITION 7.

2280076
Figure 7-8. Specifying Integer Control Fields
Reformatting Specification
Line Forged
al3 s
gl .
52 HHE
oL 510] 3t overfion Aeserved Comments
Numees 12 | Z] @ R
> ol MEIR
s E Location g E 3
HYl  fam To |3 )
24 5le|7|efo 10 11 12]i3 1a 15 16|urfiaiaf0 21 222324 2526 27 28 W W N 32 33 34 35 36 37 38 39 (Columns 40 10 17)
2l7] qF , , ’ 4
2ol |F ERBEA .

SPECIFIED: SORT IN NORMAL ORDER THE FOUR-BYTE FLOATING POINT VALUE
THAT BEGINS IN POSITION 11, SORT IN OPPOSITE ORDER THE
EIGHT-BYTE VALUE THAT BEGINS IN POSITION 15

2280075

Figure 7-9. Speclifying Floating Paint Contro! Fields
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7.3.4.7 Relormalting Specification

7.3.4.7 Beginning Signed ASCII (B In Column B8). You can use beginning signed ASCII flelds for
sorting. The following are several rules for using beginning signed ASCII:

¢ The sign must be in the most significant (leftmost) byte of the field.

*  The field must be a cbnlrol field for sorting or merging only (that is, N or O entry in
column 7).

¢ The beginning and ending input record positions speclfy the field length.

Beginning signed ASCII numbers have the slgn In the most signlficant byte of the character string.
For example, the number — 704 is constructed as follows:

2Dy | 3716 3%16| 3446 | = ~704

BY|TE BYTE BYTE BY;I'E
(A)1 43699 -) 7 (0) (4)

The B in column 8 instructs Sort/Merge to treat the leftmost byte of the field as a sign. If a blank
(2044) or a plus sign (2B} is found in the sign byte, the number Is positive; if a minus slgn (2D,) Is
found, the number is negative. Figure 7-10 shows an example of an Input file containing a begin-
ning signed ASCII field and a Reformatting Specification to include the values in this fleld.

7.3.5 BL and EL — Beginning and Ending Locations [Blank] (Columns 9 Ihrbugh 16)
These columns identify the beginning and ending positions in the input record of the field belng
sorted or merged. :

Place the number of the beginning position in the From columns and the number of the ending
position (when applicable) in the To columns. Both entries must be right-justified and blank- or
zero-filled on the left. If the field contalns only one character, leave the From column blank and
enter the character’s position in the To column {right-justifled). Column entries are summarlzed as
follows:

Columns Entry Explanation
9-12 Blank or Position in input record identifying
1-4096 start of field
13-18 1-4096 Position in input record identifying
end of field

7.3.6 RC — Record Character [Blank] (Column 17)

To conditionally force a character (if a certain character is in a specific input record position),
piace the conditional character in column 17. (See paragraph 7.3.3.2 and Figure 7-2 for a complete
explanation of conditional forcing and the use of this column.)
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Reformatling Specification 7.3.7

INPUT RECORDS

1 9 10 6 17 80
PART NO, [ QTy PART DESCRIPTION

1000 —325 WIDGET NO, |

1001 — 400 WIDGET NO, 2

sG74 ~1000 WIDGET NO. 75

Reformatting Specification

Line . Forced
Y =1 E
wlT =% Y]
=&
&z HHE
alx 519 5| overtion Rewerved Comments
= |9l=
Numiwe J2 515 =| €
> =g = ElE
M Location slz|s
aln B
b I =1 b
clo Fonn To 2
34 s5|s|r|efa so 23 1412 I617[IA|19120 21 2223 24 2526 27 28 2930 1) 32 33 34 35 36 3738 )9 {Columm. 40 o 12}
o] [-pje] | [t]o] [ {16 LRI I d 1] ] [eecrnnIng Ascis

SPECIFIED: SORT IN NORMAL ORDER THE BEGINNING SIGNED ASCII FIELD IN POSITIONS {10
TO 16 OF THE INPUT RECORD (INCLUDING THE SIGN BYTE).

(A)143712

Figure 7-10. Specifying Beginning Slgned ASCil Control Flelds

7.3.7 SC — Substitute Character [Blank] {Column 18)

To force a character into a specified positlon, place the character in column 18. (This applies
whether the character is a control field force or a data field force.) Paragraph 7.3.3.2 provides a
complete explanation of control fisld forcing and the use of this column; paragraph 7.3.3.4 and
Figure 7-5 provide a complete explanation of data fleld forcing and the use of column 18.

7.3.8 CON — Contlnuatlon [Blank] (Column 19)

Use this column to set two or more condltions for a conditional force of one control fleld. For in-
stance, to make a conditlona! force on one input record position if the character in that posltion is
X, Y, or Z, place the succeeding conditions on successive lines. To make the entries a continua-
tion of the first condition, place a nonblank ASCII character in column 19 on the lines following
the first condition. Paragraph 7.3.3.3 and Figure 7-2 provide a compiete explanation of a continued
conditional force.

7.3.9 OVF — Overflow (Columns 20 through 22)

To ensure against an overfiow condition on a summary sort or merge, you can specify additional
spaces for an overflow field in columns 20 through 22, Since the sum of values contained in a cer-
tain number of columns can take up more space than any Individual number, this entry provides
additional space for the overflow. This value must be the sum of the summary data field plus
enough bytes for the overflow. The entry is right-justified, ending in column 22, and cannot be
more than the maximum field length of the data type to be summed (as specified in Tables 7-2 and
7-3).

For example, if the summary field is three characters long and five characters are needed for the

sum, enter the number 5 in ¢column 22, as shown in Figure 7-11.
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7.3.10 Reformattling Specification

Reformatting Specification

Line Farced
a2 5| &
<] IS gl 8]
|2 32|
=15 S121 5] therilun Reserved Commenis
Myirfun HHEE ol & g
= gg Location ? g é
g Feum 1o Gl }
t 4 sfalrlele 10 10 0213 va b 16|17 B[19020 21 22 |23 24 25 26 27 28 2020 3+ 32 33 34 U5 36 37 38 29 IColuniny 40 19 72
L INe |2l | 29
2(ef |+ {SC] I 13 5
SPECIFIED: SORT RECORDS ACCORDING TC THE DATA IN POSITIONS 21 TO 29
AND SUM THE VALUES IN POSITIONS 11 TO 13 FOR EACH CONTROL
FIELD, PROVIDE AN OVERFILOW OF TWO ADDITIONAL CHARACTERS
FOR THE SUM,
135663

Figure 7-11. Example of Overflow as Specifled In Columns 20 through 22

7.3.10 Specifylng an Overflow Indicator Fleld
To set an overflow indicator, perform the following steps: ’

1.

2.

7-24

Enter an S In column 7.

Enter a V in column 8.

If an overflow occurs In any summary sort or merge, the Initial value of the overflow fleld
is replaced by the character specified in column 17. If no character is specifled, an

asterisk (*) Is used as a replacement character.

If no overflow occurs in any summary sort or merge, the overflow field contalns the
character specifled In column 18.
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8

Sort/Merge SCI Interface and Execution

8.1 GENERAL

The System Command Interpreter (SCI) serves as the single interface between the user and the
‘operating system. The SCl accepts input from interactive devices, such as data terminals or video
display terminals (VDTs), or from sequential devices, such as disk flles, card readers, or cassettes.
The input is interpreted through command procedure definitions. These procedures activate
processors that use the informatlion collected by the procedures. The SCI operates in iwo modes,
interactive or batch. Also, the interactive mode may operate in either TTY or VDT mode. The
following paragraphs describe how to use SCI to create Sort/Merge command statements in each
SCI mode and how to use these statements to execute Sort/Merge. Figure 8-1 shows the inter-
action of Sort/Merge with the SCI.

8.2 INTERACTIVE MODE

In the interactive mode, SCI issues prompts either on a VDT screen or to an interactive printing
devlce such as an ASR. Respond to each prompt as it appears; SCl and its associated processors
then use the information to build the SortiMerge control file, The two types of interactlve mode are
TTY mode and VDT mode. '

8.2.1 TTY Mode
in TTY mode, prompts appear one at a time on the device; your response is required before the
next prompt appears. Prompts are of the following form:

KEYWORD(s):. user response

When you enter a response, the Input is checked to see if itis an integer, a string, or a pathname. If
the response does not match the required data type, the prompt reappears. If the response can be
defaulted, you can choose the defauit by using the carriage return key. '

8.2.2 VDT Mode

In the VDT mode, the entire set of prompts for the command procedure appears on the screen at
one time. A heading (if supplied) also appears, and defaults are shown for the prompts that have
defauits,

2272060-9701 8-1




8.2.2 Sorl/iMerge SCI interface and Execution

SEQUENTIAL
INPUT
(BATCH FORMAT)

INTERACTIVE
DEVICE
INPUTS

{RESPONDS

TO PROMPTS)

SYSTEM
COMMAND
INTERPRE TER

SORT/MERGE
CONTROL
STATEMENT
FILE
{(CREATED
BY SCl OR
USER)

:

SORT/MERGE

(A)135757

8-2

Figure 8-1. SCI Interaction with Sort/Merge
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Sort/Merge SCI Interface and Execution 823

8.2.3 Foreground and Background Processing
Use either of the following iwo commands to invoke Sort/Merge in the interactive mode:

e XSM (Execute Background Sort/Merge) — Issues prompts on an interactive device and
then starts execution of Sort/Merge in the background mode. When you use XSM, con-
trol of the interactive device returns to the SCI when Sort/Merge execution begins; con-
sequently, you can continue working with other activities in foreground while
Sort/Merge is processing. When Sort/Merge completes, a message is queued to and
displayed by the SCI. This message states how the sort or merge operation completed
(such as SORT/MERGE NORMAL COMPLETION}. When you use XSM, the response to
the LISTING DEVICE NAME prompt cannot be the interactive device from which execu-
tion began.

. XSMF (Execute Sort/Merge Foreground) — Issues prompts on an interactive device and
then runs Sort/Merge in the foreground. Control of the interactive device does not return
to the SCI until completion of the sort or merge operation. You can specify your terminal
in response to the LISTING DEVICE NAME prompt.

The commands XSM and XSMF execute Sort/Merge interactively. The XSM command prompts for
information and then executes in background mode; the XSMF command execules entirely in
foreground mode. The prompts for both commands are the same. The XSMF screen is as follows:

EXECUTE SORT/IMERGE <L.V.E. YYDDD>
NEW CONTROL FILE?: {YESINO}
CONTROL FILE NAME: pathname@

NEW CONTROL FILE?. Answer NO to this prompt If the Sort/Merge control file has been
created. Answer YES if the Sort/Merge control file is to be created.

CONTROL FILE NAME. The control file name is the pathname of the Sort/Merge control file. If
the control file is on cassette or cards, specify CSnn or CRnn (where nn is the device number).

if you respond YES to the NEW CONTROL FILE? prompt, several screens appear. Using these
screens, you enter specifications for header information, alternate collating sequence, flles,
record selection, and reformatting. Table 8-1 describes the responses for these screens.

If you respond NO to the NEW CONTROL FILE? prompt or after you complete the specification
screens, the following screen appears:

SORT/MERGE EXECUTION OPTION
RUN SORT/MERGE?: {YES/INO}  (YES)

RUN SORT/MERGE?. Answer NO to this prompt if the Sort/Merge is to be aborted. Answer YES if
the Sort/Merge is to be executed. If you answer YES, the following screen appears:

SORT/MERGE LISTING DEVICE
LISTING DEVICE NAME:
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LISTING DEVICE NAME. This is the name of the file or device that Is 1o receive the Sort/Merge
messages.

Once the Sort/Merge has completed successfully, the following message appears:

I SMHG—IOOOT SORT/MERGE COMPLETED NORMALLY

Table 8-1. Interactive Prompts and Responses for Contro! Flle Generatlon

Suggested
Batch
Keyword Prompt Default Other Values
Header Speclfication (SM$HD):
SMT SORT MERGE TYPE SORTR SORTRS/SORTA/
MERGE/MERGES
TCL TOTAL CONTROL LENGTH — 1-256
SMS SORT MERGE SEQUENCE A D
AS ALTERNATE SEQUENCE blank s
PO PRINT OPTION 1 01213
DCF DROP CONTROL FIELDS X
ORL OUTPUT RECORD LENGTH — 1-4096
VAR VARIABLE LENGTH RECORDS blank v
VO VERIFY OPTION blank v
MS MEMORY SIZE blank 3000-45000
Alternate Sequence Specltication (SM$ALT):!
EAP ENTER ALTERNATE PAIRS — (string of palrs)
Output File Speclification (SM$OUT):
FP FILE PATHNAME - {pathname)
FT FILE TYPE 8 Rit
LRL LOGICAL RECORD LENGTH blank {Integer)
PRL PHYSICAL RECORD LENGTH blank (integer}
NOLR NUMBER OF LOGICAL RECORDS blank (integer)
Work File Specification (SM$WKF):*
WFV WORK FILE VOLUME DSot (volume pathname)
WFT WORK FILE TYPE E N/blank
Input Flle Speclilcation (SM$IN):
FP FILE PATHNAME — (pathname)
FT FILE TYPE S R/l
LRL LOGICAL RECORD LENGTH blank (integer)
NOLR NUMBER OF LOGICAL RECORDS blank {Integer)

8-4
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Table 8-1. Interactlve Prompts and Responses for Control Flle Generatlon {Continued)

Suggested
Batch

Keyword Prompt Default Other Values

Record Selectlon Spacification (SM$SLC}):

RST RECORD SELECTION TYPE | blank/O

CON CONTINUATION blank AIO

CP CHARACTER PORTION blank C/ZIDISIPIU

018 OPERAND 1 BEGINNING blank 1-4096

O1E OPERAND 1 ENDING blank 1-4096

REL RELATIONAL OPERATOR blank EQ/NE/LTIGT/
LE/GE

FOC FIELD OR CONSTANT blank FiC

02B OPERAND 2 BEGINNING? blank (integer)

02E OPERAND 2 ENDING? blank {integer)

02C OPERAND 2 CONSTANT* blank {constant)

Reformatting Specliicatlon (SM$REF}.

FT FIELD TYPE — N/OIFIDIS

CP CHARACTER PORTION C ZIDIVISIFIIIPIUILUB

BL BEGINNING LOCATION blank {integer)

EL ENDING LOCATION — {integer)

RC RECORD CHARACTER® blank {ASCIi}

sC SUBSTITUTE CHARACTER® blank (ASCII)

CON CONTINUATION® blank {Integer)

OVF OVERFLOW! biank (Integen)

Notes:

1 Displayed only if the response to ALTERNATE SEQUENCE (AS) Is S. A null response to

ENTER ALTERNATE PAIRS terminates alternate sequence speclfications.

* Displayed only If the response to SORT/MERGE TYPE (SMT) Is not MERGE or MERGES.

* Displayed if response to FIELD or constant (FC) is not C.
* Displayed if response to FIELD or constant (FC} is C.

* Displayed if FIELD TYPE (FT) Is F.
* Displayed if FIELD TYPE {FT) Is S.
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Figure 8-2 shows examples of batch and foreground execution without creating a new control‘file.
The following paragraph discusses interactive prompting methods for running-Sort/Merge.

BACKGROUND EXECUTION
[JXSM
EXECUTE BACKGROUND SORT/MERGE
NEW CONTROL FILE?: N
CONTROL FILE NAME: .XYZ

RUN SORT MERGE?: Y
LISTING DEVICE NAME: LPO1

(]
Other Tasks SORT/MERGE Execution

SORT/MERGE NORMAL COMPLETION

[

FOREGROUND EXECUTION
{From ST02)

[ IXSMF
EXECUTE SORT/MERGE
NEW CONTROL FILE?: NO
CONTROL FILE NAME: CRO1

RUN SORT MERGE?: YES
LISTING DEVICE NAME: ST02

SORT/MERGE Executes
[]

Figure 8-2. Interactive Options — No Control File Creation

8.2.4 Interactive Prompting

To specify that SCI build a control flle, respond Y or YES to the NEW CONTROL FILE? prompt,
fssued by the XSM or XSMF command. SCI then Interactively issues all of the field prompts to
obtain the necessary information. Figure 8-3 shows the categories of prompts, in the order in
which they appear.

8-6 2272060-9701




SortiMerge SCi Interface and Execution 8.2.4

Prompting Category Remarks

HEADER SPECIFICATION

ALTERNATE SEQUENCE If S in response to ALTERNATE
SEQUENCE prompt of Header
Specification

OUTPUT FILE

WORK FILE If SORTR, SORTA, SORTRS in
Header Specification

INPUT FILE

NEXT INPUT FiLE Only If MERGE or MERGES in

Header Specification

RECORD SELECTION SPECIFICATION A
or REFORMATTING SPECIFICATION

NEXT:
RECORD SELECTION SPECIFICATION
REFORMATTING SPECIFICATION

Flgure 8-3. Order of Interactlve Prompting for Control Flle Creation

The prompts are presented in the proper order to create the control file until the NEXT prompt is
encountered. The NEXT prompt allows you to specify a variety of sorts and merges using the SCI.
The NEXT prompt has the following two forms:

ENTER NEXT SPECIFICATION — INPUT, SELECTION, REFORMATTING
NEXT;

ENTER NEXT SPECIFICATION — SELECTION OR REFORMATTING
NEXT:

The first specification is used with merges where more than one input file is specified. In a sort
only, ene input file is used and the second form of the specification is used. Respond to the NEXT
prompt with an | to specify input file, an S to specify Record Selection, or an R to specify Refor-
matting Specification. The NEXT prompt gives the flexIbility to mix selection and reformatting
specifications to produce more cemplex control sequences. When only the new line (carriage
return) is entered in response {0 the NEXT prompt, specification of the control file is completed
and the following prompt appears:

RUN SORT/MERGE?:
Figure 8-4 gives an example of a complete Interactive session to build a control file on

DS01.CONTRL. Notice that the Sort/Merge utility is executed at the end of the session, using the
control file bullt during the session,
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{] XSMF

EXECUTE SORT/MERGE
NEW CONTROL FILE?: YES
CONTROL FILE NAME: ,CONTRL

**30RT/MERGE HEADER SPECIFICATION**
SORT MERGE TYPE: SORTR
TOTAL CONTROL LENGTH: 6
SORT MERGE SEQUENCE: D
ALTERNATE SEQUENCE:
PRINT OPTION: 3
DROP CONTROL FIELDS: X
QUTPUT RECORD LENGTH: 80
VARIABLE LENGTH RECORDS:
VERIFY OPTION:
MEMORY SIZE: 16000

**SORT/MERGE OUTPUT FILE SPECIFICATION**
FILE PATHNAME: ,SM.OUT1
FILE TYPE: S
LOGICAL RECORD LENGTH: 80
PHYSICAL RECORD LENGTH: 560
NUMBER OF LOGICAL RECORDS:

**3ORT/MERGE WORK FILE SPECIFICATION**
WORK FILE VOLUME: DSO0l
WORK FILE TYPE: E

**SORT/MERGE INPUT FILE SPECIFICATION**
FILE PATHNAME: ,SM,SRTDAT
FILE TYPE: S
LOGICAL RECORD LENGTH:
NUMBER OF LOGICAL RECORDS:

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
NEXT: 5

**SORT/MERGE RECORD SELECTION SPECIFICATION**
RECORD SELECTION TYPE: O
CONTINUATION:

. CHARACTER PORTION: C
OPERAND 1 BEGINNING: -
OPERAND 1 ENDING: 5
RELATIONAL OPERATOR: LT
FIELD OR CONSTANT: C

**SELECTION COMPARISON CONSTANT**
OPERAND 2 CONSTANT: 3

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
NEXT: S

**SORT/MERGE RECORD SELECTION SPECIFICATION**
RECORD SELECTION TYPE: I

CONTINUATION:

CHARACTER PORTION:
OPERAND 1 BEGINNING:
OPERAND 1 ENDING:
RELATIONAL OPERATOR:
FIELD OR CONSTANT:

Flgure 8-4. Typical Interactlve Prompt and Response Sequence
for Building the Control Specification File {(Sheet 1 of 2)
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* *SELECTION COMPARISON FIELD**
OPERAND 2 BEGINNING:
OPERAND 2 ENDING:

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
NEXT: R

**SORT/MERGE REFORMATTING SPECIFICATION**
FIELD TYPE: F
CHARACTER PORTION: C
BEGINNING LOCATION:
ENDING LOCATION: 5

* *FORCED CHARACTER INFORMATION**
RECORD CHARACTER: 4
SUBRSTITUTE CHARACTER: A
CONTINUATION:

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
NEXT: R

**SORT/MERGE REFORMATTING SPECIFICATION**
FIELD TYPE: F
CHARACTER PORTION: C
BEGINNING LOCATION:
ENDING LOCATION: 5

**FORCED CHARACTER INFORMATION**
RECORD CHARACTER:
SUBSTITUTE CHARACTER: 2
CONTINUATION: C

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
' NEXT: R

* *SORT/MERGE REFORMATTING SPECIFICATION®**
FIELD TYPE: N
CHARACTER PORTION: C
BEGINNING LOCATION: 23
ENDING LOCATION: 27

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
NEXT: R

**SORT/MERGE REFORMATTING SPECIFICATION**
FIELD TYPE: D
CHARACTER PORTION: C
BEGINNING LOCATION: 1
ENDING LOCATION: 80

ENTER NEXT SPECIFICATION - SELECTION OR REFORMATTING
NEXT:

**SORT/MERGE EXECUTION OPTION**
RUN SORT/MERGE?: YES

**SORT/MERGE LISTING DEVICE**
LISTING DEVICE NAME: LP0Ol

I SMRG-0007 SORT/MERGE COMPLETED NORMALLY

Figure 8-4. Typical Interactive Prompt and Response Sequence
for Building the Conirol Specification File (Sheet 2 of 2)
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8.3 BATCH MODE

You can use a file containing batch command statements to produce a Sort/Merge control file and
to run Sort/Merge. Use the Text Editor or other means of creating records in the batch format
described in the following paragraphs. Use the Execute Batch (XB) command or the Execute Batch
Sort/Merge (XBSM) command to initiate a batch Input. These commands are described in
paragraph 3.5.8. For further information on the XB command, see the DNOS System Command
Interpreter (SCi) Reference Manual.

8.3.1 Batch Stream Commands

Use the commands described in this paragraph to create control files and run Sort/Merge in batch
mode. The first record in a batch file must be the BATCH command, and the first Sort/Merge com-
mand must be the SM$SMC command.

The format of SM$SMC is as follows:
SM$SMC CFN =filename
The file specified will contain the completed control specifications.

You can repeat SM$IN once for each input file in a merge. You can repeat SM$SLC and SM$REF in
sets to create detailed specifications. Execute these commands In the order required by the
specification sheets (as shown in earlier sections of this manual). Although the order of keywords
within a specification is not critical, you should use the same order as you would use on the
specification worksheets. You need not specify keywords that are defaulted, but, if you fall to
specify a required entry, an error termination of Sort/Merge results.

The last command of the control file creation sequence is SM$CLS. This command terminates the
creation of the control stream in an orderly fashion. It is a good practice to always include this
command, although no harm is done if it is omitted.

The EBATCH command must be the last record in a batch file.

8.3.2 Batch Record Format
Batch records must conform to the following rules:

*  The maximum length of a record is 80 characters. If you need more than one record to
specify the parameters for a command statement, end the first record with a comma or

an equal sign.

. Eachrecord in the file begins with a particular procedure name. If any keyword-response
sets are required, the first set must be on the same record as the procedure name.

. Keyword-response sets are separated by commas, as follows:

COMMAND KEY1=RESPONSE1,KEY2 = RESPONSE2
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The order of the keywords is not critical. Table 8-1 gives suggested batch keywords. If you use
keywords other than those recommended, the keyword selected might not be unique, producing

unpredictable results.

Table 8-2 describes each of the Sort/Merge commands.
order in which they must occur if used.

Table B-2, Batch Stream Commands and Use

The table presents the commands in the

Command

Remarks

SMESMC

SM$HD
SM$OUT

SM$WKF

SM$IN

SM$SLC

SM$REF

'SM$CLS

XBSM

Creates the control flle that wlll contaln the specificatlons
created by the subsequent commands. This statement is re-
quired and must be the second command in the batch stream
(that Is, following the BATCH command).

Builds the header control statement. Must be speclifled and
must immediately follow the SM$SMC command.

Bullds the output flle control statement. It must be specified Im-
mediately after SM$HD.

Bullds the work flle control statement. It may be speclified for a
sort; when used, it must follow the SM$OUT command. This
command Is not necessary for a merge and will be ignored If
specified.

Bullds the input file contro! statement(s). The first SM$IN must

follow SMSWKF. For a sort, only one SM$IN may be specifled.
For a merge, at least two and no more than five SM$IN com-
mands may be used. For a merge, these commands may be inter-
mixed with SM$SLC and SM$REF commands to creale more
complex selectlon and reformatting patterns.

Builds the record selection control statement(s). SM$SLC com-
mands may be mixed with SM$IN and SM$REF commands to
create different selection patterns for different record types. The
SM$SLC command Is not required. If no SM$SLC command s

_used, the default value includes all records.

Builds the reformatting control statement(s}. SM$REF com-
mands may be mixed with SM$IN and SM$SLC commands to
create different reformatting for different selected record sets or
different input tlles. SM$REF commands must be present to
define the sort control fleids or keys.

Terminates after the file creation procedure. This should be the
last command of the file creation section of a balch stream.

Executes Sort/Merge by using the specified batch file name and
listing device,
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8.3.3 Execuling Sort/Merge in Batch Mode

The command to execute Sort/Merge in batch is as follows:

XBSM CFN = filename,LDN = device(or filename)

If the control file has previously been created, only the XBSM command is requlred. If the control
file is being built in the batch stream, the file name on the XBSM statement must match the file
name on the SM$SMC statement. Flgure 8-5 shows a file created by the Text Edltor and then used

as a batch stream with the XB command.

BATCH

SM&SMC CFN=DSO03. FILNAM

SM$HD SMT=SO0RTR. TCL=&, ORL=80, M5=8000

SM$0UT FP=DS03. TEST, LRL=80, PRL=540

SMEWKF WFVY=DS0Z, WFT=E

SM$IN FP=D303. INFIL

SM$SLC RS5T=I

SM$REF FT=N, CP=(, BL=32, EL=37
SM$REF FT=D, CP=C, BL=1, EL= 80
SMECLS

XBSM {FN=DS03. FILNAM, LDN=LPO1

EBATCH

Figure 8-5. Example of Entrles to Create a Batch Flle and Execute Sort/Merge

8-12
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9

External Interface Specifications

9.1 GENERAL

You can access Sort/Merge from COBOL, Pascal, or assembly language programs as either a syn-
chronous task or an asynchronous task, as follows:

o As an asynchronous task, executing concurrentiy with the calling task to process
records from input files and send processed records to an output flle.

*  As asynchronous task, to receive records from the calling task for processing and/or to
send records to the calling task following processing; in this case, a certaln degree of
asynchronous processing occurs when the String Merge Module of Sort/Merge Is
operating on the work file.

9.1.1 Interprocess Communicatlon Subprograms {

When the interprocess communication {IPC) channel owned by Sort/Merge Is assigned to the ap-
plication task, the task can then issue control statements to Sort/Merge through the IPC channel.
The task can contain the input flle records to be sorted or merged or can specify the pathname ofa
file, device, or another IPC channe! that contains the records to be input. The sorted or merged
output can be wriiten to a sequential, key-Indexed, or relative record file; the user's terminal; a
device; or another IPC channel. (If written to a key-indexed or relative record file, the file must have
been previously created.) The control statements issued through the IPC channel from the task are
identlcal to the control statements that would be contained In a control file written as a sequential
or relative record file.

The following subroutines are linked to the calling task. SRTINT and IPCBUF are required
subroutines; SENREC, RCVREC, and SMSTAT are optional.

Subroutine Description
SRTINT Initializes the Sort/Merge task by bidding Sort/Merge and
passing the control specifications to Sort/Merge. This is
a required subroutine. -
IPCBUF Provides a buffer used for multiple-record transfers on
the IPC channel between the application program and
Sort/Merge. This Is a required subroutine.

SENREC Sends records to Sort/Merge from the calling pregram.

22720609701 9-1




9.1.2 External Interlace Specifications

Subroutine Description

RCVREC Translers records that the calling program receives from
' Sort/Merge.

SMSTAT ' Suspends the calling program until the entire Sort/Merge

task is completed.

Although DNOS supports the SETDLY subroutine to maintain compatibility with other versions of
Sort/Merge, this subroutine has no function under DNOS. DNOS performs the monitoring func-
tions that would be scheduled by the SETDLY subroutine.

9.1.2 Use of Interprocess Communication

DNOS recognizes IPC channels as inputioutput devices and accesses them by pathnames. An IPC
channel that can be used for data transfer and status reporting is dedicated to Sort/Merge when
the utllity is Installed. At installation, the channel is defined as an exclusive, symmetrlc, task-local
channel. Sort/Merge (the owner of the channel) and the calling program (the requester task) issue
simple read and write commands on a one-to-one correspondence, using the IPC channel.

9.1.21 IPC Buffer. Sort/Merge supports multiple-record data transfers using the IPC buffer
module provided on .S$SMRG.SMLIB. This module must be Included in the link control file for the
application program. The default buffer size is 820 bytes, which holds ten 80-character records and
record-size words. Multiple-record buffering has no effect on the application program and adapts
to the size of the buffer provided.

It you want another size buffer, replace the statement in the Iink contro! file that includes the
module .S$SMRG.SMLIB.IPCBUF with a statement to include an object module of the following -
format;
IDT ‘IPCBUF’
DEF IPCBUF,IPCBSZ
BSIZ EQU <buffer slze>

IPCBSZ DATA BSIZ Indicates the buffer size.
IPCBUF BSS BSIZ Multiple-record buffer.
END

9.1.2.2 IPC Channel. The size of the buffer must be at least two bytes larger than the size of the
records to be sorted. The size of the buffer is limited to 1000 bytes due to the maximum message
length of the channel. If you have created a buffer module that has more than 1000 bytes, you must
also delete the channel .S$SMRG.DATACHAN and recreate it with the message length equal to or
greater than the size specified in the buffer module. Use the Create IPC Channel (CIC) command
as follows:

CREATE IPC CHANNEL
CHANNEL PATHNAME: .S$SMRG.DATACHAN

OWNER TASK PROGRAM FILE: .S$SMRG.PROGFILE

OWNER TASK NAME OR ID: >2A

CHANNEL TYPE: SYMMETRIC
CHANNEL SCOPE: TASK

MAXIMUM MESSAGE LENGTH: <buffer size or greater>
SHARED CHANNEL ACCESS?: NO
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Since Sort/Merge must acquire a buffer of the same size, a larger channel buffer reduces the max-
Imum size of the workspace (memory size) that may be specified in the Header Specification.

For further information about interprocess communication and the creation and operation of IPC
channels, refer to the Model 990 Computer DNOS Supervisor Call {(SVC) Reference Manual.

9.1.3 Transmission of Records to and from Sort/Merge
After the calling program initializes Sort/Merge, the Control Statement Compiler Module inter-
prets the File Description Specification to determine the input and output flles.

If the pathname describes a file, Sort/Merge directly accesses the records from the input file and
returns them to the output file (part A of Figure 9-1). You can use synonyms for file names within
the sort control block deflnition of a calling program, but you cannot use loglcal names.

If the characters @ PROC@ describe the input or output flle pathname, the respectlve input record
source or the output record destination is the calling program; data is transferred between the
calling program and Sort/Merge through the IPC channel. Part B of Figure 9-1 shows this type of
access.

Rules for using @PROC@ as the pathname are as follows:
+« An @PROC@ for the output file pathname requires no continuation line.

e An @PROC@ for the input file pathname requires a continuation line with logical
record length specified.

e An @PROC@ can be used for only one of the two to five input files allowed In a merge
operation. If used, it requires a continuation line specifying the logical record length.

9.1.4 Control Statement Criteria

Control statements must be contained in a contlguous array; each statement must be exactly 44
characters long. This corresponds to the first 44 characters of the control statement speclflca-
tlons and means that comments are not supported.

The last control statement must be a slash-asterisk {/*), which is the end-of-flle (EOF) mark. This
mark must be included in the count when specifying the number of control statements.
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l OISK FILE I SORT/MERGE UTILLTY I CALLING TASK

- CONTROL
w STATEMENTS
. INITIALIZE S/M SRTINT
SORT/ / SENREC
MERGE
WORK uUTILITY RCVRECG
S/M COMPLETE SMSTAT
STATUS CHECK
OUTPUT SETDLY
A, FILES ACCESSED DIRECTLY BY SORT/MERGE
CONTROL
STATEMENTS
e INITIALIZE S/M SRTINT
<> SORY/ .
MERGE . PASS RECORDS SENREC
uTILITY TO S/M
\. RECE IVE RECORDS | RCVREC
FROM S5/M
SMSTAT
SETOLY
CONTROL
STATEMENTS
INITIALIZE S/M SRTINT
SORT, :
WORK MERG PASS RECORDS SENREC
UTILITY TO S/M )
RCVREC
OUTPUT S/M COMPLETE , | SMSTAT
STATUS CHECK
SETOLY
<> CONTROL
W STATEMENTS
INITIALIZE S/M SRTINT
SORT/
MERGE
uUTILITY SENREC
WORK ‘\. HECEIVE RECORDS | RCVREC
FROM S/M
SMSTAT
SETDLY

B. FILES ACCESSED THROUGH CALLING PROGRAM
2280071

Figure 9-1. External Communication to Sort/Merge

<o8soL

PASCAL

PASCAL

COBOL

COBOL
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9.2 SUBPROGRAM USAGE

The following paragraphs contain information on linkable subprograms that communicate with
Sort/Merge. These examples use a general CALL format; however, the formats for the COBOL and
Pascal CALL statements are analogous; assembly language follows a similar format. A com-
parison of the statement used to call the initialization subprogram for each of these languages is
as follows:

COBOL:

CALL “SRTINT" USING CNTRL,NUMSTS,STATIS.
Pascal:

SRTINT(CNTRL,NUMSTS,STATIS),
Assembly Language:

REF SRTINT

LI RO,ARGLST Address of argument list
BLWP @SRTINT Call subroutine
ARGLST DATA 6 Byte count of argument list
(twice the number of arguments)
DATA CNTRL Control statement area address
DATA NUMSTS Number of contro! statements
DATA STATIS Return status area
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9.2.1 Inltlalization
Sort/Merge must be initialized before you can send records to or recelve records from the
Sort/Merge module. The general format for calling initiallzatlon is as follows:

CALL SRTINT(CONTROL-STATEMENTS,NUMBER-STATEM ENTS,STATIS)
where:

CONTROL-STATEMENTS is the name of the array containing the control statements in the
calling program. Each statement must be 44 characters long.

NUMBER-STATEMENTS is the maximum number of contro! statement records to be sent to
Sort/Merge (INTEGER or COMP-1).

STATIS is the parameter in which the status code will be returned following Initializatlon
(INTEGER or COMP-1). STATIS may contaln the following values:

Value Meaning

0 Inltiali'zatlon was successful.

1 An error occurred in the control
statements.

2 An error occurred In the initiallzation of
Sort/Merge.

3 Sort/Merge is not installed on the system.

4 No end-of-file mark {(/*} was found.

5 Sort/Merge terminated abnormally.
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9.2.2 Send Records to Sort/Merge

External Interface Specitications 9.2.2

Following initialization, you can transmit records from the calling program to Sort/Merge by using
subroutine SENREC. Use the following format to call SENREC:

CALL SENREC(RECORD-AREA,RECORD-LENGTH,STATIS)

where;

RECORD-AREA is the array containing the record to be sent. The array must begin on a word

boundary In memory.

RECORD-LENGTH is the length in bytes of the record to be sent. Zero indicates an EOF 1o

Sort/Merge (INTEGER or COMP-1). The record length must be an even number of bytes.

STATIS is the parameter In which the status code will be returned (INTEGER or COMP-1).
STATIS may contain the following values:

2272060-89701

Value

0

1

Meaning

Sort/Merge successfully recelved the record.

" An error occurred in the send operation. Check

to be sure that SRTINT was called prior to calling
SENREC. Sort/Merge terminates.

The Sort/Merge processor is no longer an active
task. The system log may contain an error entry
for task >2A (If Sort/Merge terminated ab-
normally). Check all control statements and call-
ing sequences carefully, and use the debug aid
explalned in a subsequent paragraph In this
sectlon.

The buffer size is too small. Replace the
INCLUDE statement in the link control flle
module with a statement that Includes an object
module that specifies a larger buffer slze.
Change the IPC channel message length to cor-
respond to the larger buffer size. Then, link the
application again.
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9.2.3 Recelve Records from Sort/Merge

Use subroutine RCVREC to enable the callln

the following format to call RCVREC:

g program to receive records from Sort/Merge. Use

CALL HCVHEC(HECOHD-AHEA,RECORD-AHEA-LENGTH,BYTES—HECEIVED,STATIS)

where:

9-8

RECORD-AREA is the array where the received record Is to be stored,

on a word boundary in memory.

RECORD-AREA-LENGTH s the length In b

length must be an even number of bytes.

The array must begin

ytes of the record area (INTEGER or COMP-1). The

BYTES-RECEIVED is the actual number of bytes placed in the record area. A zero In this area

Indicates that an EOF mark was received from Sort/Merge (INTEGER or COMP-1).

STATIS Is the parameter in which the status code Is returned following the operatlon. STATIS
may contain the following values:

Value
0
1

Meaning
The data was successfully recelved.

An error occurred In data reception or SRTINT was not
called prior to calling RCVREC. The system log may
contaln an error entry for task 2A,, {If Sort/Merge ter-
minated abnormally). Check all control statements and
calling sequences carefully, and use the debug aid ex-
plained in a subsequent paragraph In this section.

An end-of-file mark (/*) was received.

The buffer slze Is too small. The size of the buffer must
be at least iwo bytes larger than the size of the records
to be sorted. Replace the INCLUDE statement In the
link control flle modute with a statement that includes
an object module that specifies a larger buffer slze.
Change the IPC channel message length to correspond
to the larger buffer size. Then, link the application
again,

22720609701




External Interface Specifications 9.2.4

9.2.4 Wait for Sort/Merge Completion
When Sort/Merge has completed, the user program Is reactivated and completion status c¢an be
checked.
The format of the' SMSTAT call is as follows:
CALL SMSTAT(STATIS)

where:

STATIS is the parameter (INTEGER or COMP-1) In which the status code will be returned
upon completion of the Sort/Merge processing. STATIS may contain the following values:

Value Meaning
0 Sort/Merge completed with no errors.
1 Sort/Merge encountered control statement errors.
2 Sort/Merge encountered fatal IfO errors.
3 Sort/Merge terminated for unknown reasons.
é | Sort/Merge completed but encountered key-indexed

file records that were locked by some other task and
perhaps updated. Check the validity of the sorted
data.

9.2.5 Linking Language Programs
The library .S$SMRG.SMLIB contalns the following Sort/Merge Interface subroutines:

SRATINT
IPCBUF
SENREC
RCVREC
SMSTAT

COBOL and assembly language programs use a subroutine called COBINT, and Pascal uses a
subroutine called PSCINT. These subroutines are contained in SRTINT.

NOTE
SRTINT must be either In the root segment in overlay structures or

in the same segment as IPCBUF, SENREC, RCVREC, and SMSTAT.

SENREC, RCVREC, and SMSTAT each call internal subroutines contained in SRTINT. Th'e other
subroutines call COBINT and PSCINT and must be placed in the same manner as SRTINT.
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In the following paragraphs, .MAINPROG denotes the user-written code. In each example, all
subroutines in .S$SMRG.SMLIB are included, but only subroutines that are called need to be
linked.

9.2.5.1 Linking Assembly Language Programs. Assembly language requires that COBOL
subroutine COBINT be included in the link control file, as follows:

FORMAT IMAGE, REPLACE

TASK MAINPROG

INCLUDE .MAINPROG

INCLUDE .S$SMRG.SMLIB.SRTINT

INCLUDE .S$SMRG.SMLIB.IPCBUF

INCLUDE .S$SMRG.SMLIB.SENREC
INCLUDE .S$SMRG.SMLIB.RCVREC
INCLUDE .S$SMRG.SMLIB.SMSTAT
INCLUDE .S$SMRG.SMLIB.COBINT

Only SRTINT, IPCBUF, and COBINT are required. COBINT must follow the same rules that apply to
SRTINT; that is, COBINT must be in either the root segment in'overlay structuraes or in the same
segment as IPCBUF, SENREC, RCVREC, and SMSTAT.

9.2.,5.2 Linking COBOL Programs. The linking procedures for COBOL are outilined In the Model
990 Computer DNOS COBOL Programmer's Guide. The COBOL link control flle should ba similar
to the following:

FORMAT IMAGE,REPLACE

PROC COBOLRTM

INCLUDE .S$SYSLIB.RCBPRC

TASK MAINPROG

INCLUDE .S$SYSLIB.RCBTSKD : ‘ -
INCLUDE .S$SYSLIB.RCBMPD -
INCLUDE .MAINPROG

INCLUDE .S$SMRG.SMLIB.SRTINT

INCLUDE .S$SMRG.SMLIB.IPCBUF

INCLUDE .S$SMRG.SMLIB.SENREC

INCLUDE .S$SMRG.SMLIB.RCVREC

INCLUDE .S§SMRG.SMLIB.SMSTAT

INCLUDE .S$SMRG.SMLIB.COBINT

END

The INCLUDE statements for SRTINT, IPCBUF, SENREC, RCVREC, and SMSTAT are necessary.

COBINT follows the same rules that apply to SRTINT in that it must be In either the root segment
In overlay structures or in the same segment as IPCBUF, SENREC, RCVREC, and SMSTAT.
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9.2.5.3 Linking Pascal Programs. Perform the linking procedures for Pascal as outlined in the
Model 990 Computer DNOS Pascal Programmer’s Guide. The Pascal link contro! file should be
similar to the foliowing:

FORMAT IMAGE,REPLACE
LIBRARY .TIP.OBJ

PHASE 0,PCPPT

INCLUDE {MAIN)

INCLUDE .MAINPROG

INCLUDE .S$SMRG.SMLIB.SRTINT
INCLUDE .S$SMRG.SMLIB.IPCBUF
INCLUDE .S$SMRG.SMLIB.SENREC
INCLUDE .S$SMRG.SMLIB.RCVREC
INCLUDE .S$SMRG.SMLIB.SMSTAT
INCLUDE .S$SMRG.SMLIB.PSCINT
END

The INCLUDE statements for SRTINT, IPCBUF, SENREC, RCVREGC, and SMSTAT are necessary.
PSCINT follows the same rules that apply to SRTINT in that it must be In either the root segment in
overlay structures or in the same segment as IPCBUF, SENREC, RCVREC, and SMSTAT.

9.3 PROGRAM EXAMPLES

The following paragraphs give examples and explanations of COBOL, Pascal and assembly
language listings.

9.3.1 COBOL Examples
Figure 9-2 shows a COBOL routine that calls Sort/Merge to Input records from a disk file and out-
put the sorted records to a second disk file. Note the proper use of SMSTAT.

Figure 9-3 shows a COBOL routine that calls Sort/Merge and passes records read by the COBOL
routine to Sort/Merge. The sorted records are output to a disk file. .

Figure 9-4 |s an example of a COBOL routine that executes an address-only sort {SORTA) on a
relative record file containing more than 65,536 records. Note how the COBOL routine must
manipulate the output from an address-only sort (a binary relative record number) so that the cor-
rect record is read from the relative record file.

NOTE

You can specify control statements in COBOL as shown in these ex-
amples or by using a PIC X{(44) VALUE IS construction.

Figure 9-5 compares interfacing Sort/Merge by using the 990 COBOL CALL verb with interfacing
Sort/Merge by using the ANSI COBOL SORT verb; the latter Is not supported. The CALL interface
gives the COBOL user additional capabilitles not found with the ANSI SORT statement. By using
the CALL construct, you specify selection reformatting, summation, and alternate sequence
spscifications for use in sorting or merging. Figure 9-6 shows the combinations available with the
COBOL CALL verb.
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External Interface Specifications

IDENTIFICATION DIVISION.

PROGRAM-ID. CTRSE.
*THIS IS A SORT/MERGE INTERPROCESS COMMUNICATION TRST.
*¥IT TESTS THE CASE WHERE BOTH INPUT AND OUTPUT ARE
*PASSED DIRECTLY FROM A FILE TO THE SORT {(NO @PROCR).
AUTHOR. TEXAS INSTRUMENTS.

DATE-WRITTEN. 11-6-80.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER. TI-Qa0.

OBJECT-COMPUTER. TI-990.

DATA DIVISION.

WORKING-STORAGE SECTION.

7

77
77

77
77
77
77

MAX-NO-RECS PIC a(5) VALUE IS 10
USAGE IS COMP-1.
STATIS PIC a(5) USAGE IS COMP-1.
RECORD-LENGTH PIC 9(5) VALUE IS 80-
USAGE IS COMP-1.
RECORD-AREA-LENGTH PIC 9(5) USAGE IS COMP-{.
BYTES-RECEIVED PIC 9(5) USAGE IS COMP-1.
OFILRCRD PIC X{80).
ALLDONE PIC 9{5) VALUE IS ZERO

USAGE IS COMP-1.

*SORT-CONTROL-BLOCK CONTAINS THE SORT/MERGE
*CONTROL SPECIFICATIONS.
01 SORT-CONTROL-BLOCK.

03 HEADER PIC X(44) VALUE IS
"OOOOOHSORTR 00006A 0020

* QUTPUT IS PASSED DIRECTLY FROM THE SORT TO THE FILE.

03 OUT-PILE-SPEC PIC X{44) VALUE IS
"00002D0SDS01 . OUTY

03 CNT-OUT-FILE-SPEC PIC X{44) VALUE IS
"00004DA00R0O0OBO0

03 WRK-FILE-SPEC PIC X(44) VALUE IS
"00006DWEDSO1

¥ INPUT IS DIRECTLY FROM A FILE TO THE SORT.

03 INPT-FILE-DESCRPT PIC X(44) VALUE IS
"00008DISD30! . SRTDAT
03 INPT-FILE-CONTIN PIC X(44) VALUE IS

"00010DA 00000400

0% REFORMAT-DESCRIPT-0 PIC X(44) VALUE IS
0001 2FNCO0320037

0% REFORMAT-DESCRIPTION PIC X{44) VALUE IS
"00015FDCO001 0031

0% REFORMAT-DESCRPT-2 PIC X(44) VALUE IS
"0001 7FDCO0380080

03 ENDK?D PIC X(44) VALUE IS
"/

PROCEDURE DIVISION.

—————————————————————————————————— COBOL EXAMPLE

MAIN-PROGRAM.
*INITIALIZE SORT/MERGE.

CALL "SRTINT" USING SORT-CONTROL~BLOCK,
MAX-NO-RECS, STATIS.

Figure 9-2, COBOL Program Calls Sort/Merge, Inputs Files from Disk,

and Outputs Files to Disk (Sheet 1 of 2)
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IF STATIS NOT EQUAL ZERO GO TO ERRSTRT.
L S ety COBOL EXAMPLE
CKBTATS.
*WAIT UNTIL THE SORT/MERGE IS DONE.
CALL "SMSTAT" USING STATIS.
IF STATIS EQUAL ZERO
DISPLAY " SORT/MERGE COMPLETE,NO ERRORS."
FLSE DISPIAY " SORT/MERGE COMPLETED ABNORMALLY.".
GO TO END-IT.
L SN S it COBOL EXAMPLE
ERRSTRT.
DISPLAY " ERROR IN STRINT CALL.".
END-IT. :
STOP RUN.
END PROGRAM.

Figure 9-2. COBOL Program Calls SortiMerge, Inputs Files from Disk,
and Outputs Flles to Disk (Sheet 2 of 2)
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IDENTIFICATION DIVISION.

PROGRAM-ID. CPNP.

*PHIS IS A SORT/MERGE INTERPROCESS COMMUNICATION TEST.

*IT TESTS THE CASE WHERE INPUT IS DIRECTED

¥BY THE COBOL PROGRAM (@PROC®) AND OUTPUT IS

*¥DIRECTED FROM SORT/MERGE TO A PILE (NO 6PROCH } .

AUTHOR. TEXAS INSTRUMENTS.

DATE~-WRITTEN. 11-6-80.

ENVIRONMENT DIVISION.

CONFIGURATION SECTION.

SOURCE-COMPUTER. TI-990.

OBJECT-COMPUTER. TI-990.

INPUT-OUTPUT SECTION.

FILE-CONTROL. .
SELECT INFILNAME ASSIGN TO INPUT "INFILE";

ACCESS MODE IS SEQUENTIAL.

DATA DIVISTON.

FILE SECTION.

FD INFILNAME
DATA RECORD IS INFILRCRD
LABEL RECORDS ARE STANDARD
RECORD CONTAINS 80 CHARACTERS
BLOCK CONTAINS 10 RECORDS.

01 INFILRCRD PIC X(80).

Figure 5-3. COBOL Program Calls Sort/Merge, Inputs Flles from
Calling Task, and Outputs Files to Disk (Sheet 1 of 4)
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WORKING-STORAGE SECTION.

77

77
77

77
7
77
77

MAX-NO-RECS PIC 9(5) VALUE IS 10
USAGE IS COMP-1.
STATIS PIC 9{(5) USAGE IS COMP-1.
RECORD-LENGTH PIC 9(5) VALUE IS 80
USAGE IS COMP-1.
RECORD-AREA-LENGTH PIC a(5) USAGE IS COMP-1.

BYTES-RECEIVED PIC 9(5) USAGE IS COMP-1.
OFILRCRD PIC X(80).
ALLDONE PIC 9(5) VALUE IS ZERO

USAGE IS COMP-1.

*SORT-CONTROL-BLOCK CONTAINS THE SORT/MERGE
*CONTROL SPECIFICATIONS.

01

SORT-CONTROL-BLOCK.

0% HEADER.
05 SEQ PIC X(5) VALUE IS "00000".
05 FILLER PIC A VALUE IS "H".

05 SORT-TYPE PIC A(6) VALUE IS "SORTR ".
05 MAX-TOT-CONTL-LEN PIC 9(5) VALU® IS 6.
05 ASCND-DSCND PIC A VALUE IS "A".

05 FILLER PIC X(7) VALUE IS SPACES.
05 COLLATNG-SEQ PIC X VALUE IS SPACE.

05 PRINT-OPTION PIC X VALUE IS SPACE.

05 OUTPUT-OPTION PIC X VALUE IS SPACE.

05 OUTPUT-REC-LEN PIC X(4) VALUE IS "0080".
05 VERIFY-OPTN PIC X VALUE IS SPACE.

05 WRK-SPACE PIC X(5) VALUE IS SPACES.
05 FILLER PIC X{(6) VALUE IS SPACES.

*QUTPUT IS PASSED DIRECTLY FROM THE SORT TO A PFILE.

22720609701

03 OUT-FILE-SPEC.

05 SEQ PIC X(5) VALUE IS "00001".
05 FILLER . PIC A VALUE IS "D".
05 FILE-USE PIC A VALUE IS "O".
05 FILE-TYPE PIC A VALUE I3 "3".

05 PATHNAME PIC X(%6) VALUE IS "DS01.0UTX".
03 CNT-QUT-FILE-SPEC.

05 SEQ PIC X(5) VALUE IS "00002".
05 FILLER PIC A VALUE T8 "D".
05 FILE-USE PIC A VALUE IS "A".
05 LOG-REC-SIZ PIC 9(4) VALUE IS 80.
05 PHY-REC-SIZ PIC 9(4% VALUE I8 ROO.
05 NUM-LOG-REC PIC x?a VALUE TS SPACES.
0% FILLER PIC X(21) VALUE IS SPACES.
0% WRK-FPILE-SPEC.
05 SEQ PIC X{5) VALUE IS "O00O0O3".
0% FILLER PIC A VALUE IS "D".
0% FILE-USE PIC A VALUE IS "y».

05 EXPAND-ALLOC-FLG PIC X VALUE IS "E".
05 VOLUME PIC X(8) VALUE IS "DSO1".
05 FILLER PIC X(28) VALUE I3 SPACES.

Figure 9-3. COBOL Program Calls SortiMerge, Inputs Files from
Calling Task, and Outputs Files to Disk (Sheet 2 of 4)
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*INPUT IS DIRECTED BY THE COBOL PROGRAM.

03 INPT-FILE-DESCRPT.

05 SEQ PIC X(5) VALUE IS "Q00n4".
05 FILLER PIC A VALUE IS D0,
05 FILE-USE PIC A VALUE IS "Iv.
05 FILE-TYPE PIC A VALUE IS "8,
0% PATHNAME PIC X(36)} VALUE IS "@PROCA".
0% INPT~FILE-CONTIN.
05 SEQ PIC X(5) VALUE IS "OOO0OQ8"
05 FILLER PIC A VALUE IS uDp».
05 FILE-USE PIC A VALUE IS VA",
05 LOG-SIZE PIC X(4) VALUE IS "0080".
05 FILLER PIC X(4) VALUE IS SPACES.
05 NUM-SRT-RECS PIC 9(8) VALUE IS  400.
05 FILLER PIC X{(21) VALUE IS SPACES.
0% REFORMAT-DESCRIPTION-O.
05 SEQ PIC X(5) VALUE IS "00010".
05 PILLER PIC A VALUE IS "pn,
05 FIELD-TYPE-CMMT PIC X VALUE IS "N",
05 CHARACTR-USE PIC A VALUE IS nCv,
05 FIELD-LOC.
07 BEG-RECRD-POS PIC X(4) VALUE IS "00%2v,
07 END-RECRD-POS PIC X(4) VALUE IS "0037".
05 CONDTN-FORCD-CHAR PIC X VALUE IS SPACE.
05 FPORCD-CHAR PIC X VALUE IS SPACE.
05 CONTIN-LIN PIC X VALUE IS SPACE.
05 OUFIW-FLD-LEN PIC X(3) VALUE IS SPACES.
05 FILLER PIC X(22) VALUE IS SPACES.
0% REFORMAT-DESCRIPTION.
05 SEQ PIC X(5) VALUE IS "00014".
05 FILLER PIC A VALUE IS wpn,
05 FIELD-TYPE-CMMT PIC X VALUE IS "D".
05 CHARACTR-USE PIC A VALUE IS n»gn,
05 FIELD-LOC.
07 BEG-RECRD-POS PIC X(4) VALUE IS "0001".
07 END-RECRD-POS PIC X(4) VALUE IS "Q031".
05 CONDTN-FORCD-CHAR PIC X VALUE IS SPACE.
05 PORCD-CHAR PIC X VALUE IS SPACE.
05 CONTIN-LIN PIC X VALUE IS SPACE.
05 OUFLW-FLD-LEN PIC X(3) VALUE IS SPACES.
05 FILLER PIC X(22) VALUE IS SPACES.
0% REFORMAT-DESCRIPTION-3.
05 SEQ PIC X{5) VALUE IS "QO0016".
05 FILLER PIC A VALUE IS "Fr,
05 FIELD-TYPE-CMMT PIC X VALUE IS "D".
05 CHARACTR-USE PIC A VALUE I8 "Cv.
05 FIELD-LOC.
07 BEG-RECRD-POS PIC X{4) VALUE IS "00=a".
07 END-RECRD-POS PIC X(4) VALUE IS "0080".

Filgure 8-3. COBOL Program Calls Scrt/Merge, Inputs Flles from
Calling Task, and Outputs Files to Disk (Sheet 3 of 4)
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05 CONDTN-FORCD-CHAR PIC X VALUE IS 3PACE.

05 FORCD-CHAR PIC X VALUE IS SPACE.

05 CONTIN-LIN PIC X VALUE I3 SPACE.

05 OUFIW-FLD-LEN PIC X(3) VALUE IS SPACES.

05 PILLER PIC X(22) VALUE IS SPACES.
03 ENDKRD PIC X{44) VALUE IS "/#v,

PROCEDURE DIVISION.
¥ - e COBOL EXAMPLE
MAIN-PROGRAM.
*INITIALIZE SORT/MERGE.
CALL "SRTINT" USING SORT-CONTROL-BLOCK,
: MAX-NO-RECS, STATIS.
IF STATIS NOT EQUAL ZERO GO TO ERRSTRT.
K e COBOL EXAMPLE
* START THE INPUT SECTION.
OPEN INPUT INFILNAME.
NEXREC. :
READ INFILNAME AT END GO TO BEGWRT.
CALL "SENREC" USING INFPILRCRD,
‘ RECORD-LENGTH, STATIS.
IF STATIS NOT EQUAL ZERO GO TO ERRSEN.
G0 TO  NEXREC.

| I R B Stttk COBOL EXAMPLE
* START THE OUTPUT SECTION.

BEGWRT.

e — COBOL EXAMPLE

* BEGIN SORT PHASE. SENDING A RECORD LENGTH OF O (ALLDONE)
* TINDICATES THAT THE LAST RECORD HAS BEEN SENT.
CALL "SENREC" USING INFILRCRD, ALLDONE, STATIS.
IF STATIS NOT EQUAL ZERO GO TO ERRSEN.
L SR PR Sttt COBOL EXAMPLE
CLOSE INFILNAME.
CHKSORT.
CALL "SMSTAT" USING STATIS.
IF STATIS NOP EQUAL ZERO GO TO ERRWRT.
*¥ SORT IS DONE.
GO TO END-IT.
S SRR E PSS L COBOL EXAMPLE
ERRSTRT. . '
DISPLAY " ERROR IN STRINT CALL.".
G0 TO END-IT.
FERRSEN.
DISPLAY " ERROR IN SENREC CALL.".
GO TO END-IT.
ERRWRT.

DISPLAY " ERROR TN SMSTAT.".
¥ e e — COROL EXAMPLE

END PROGRAM.

Figure 9-3. COBOL Program Calls Sort/Merge, inpuls Files from
Calling Task, and Outputs Flies to Disk (Sheet 4 of 4)
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IDENTIFICATION DIVISION.
PROGRAM-ID. CSORTA.
*THIS IS A SORT/MERGE INTERPROCESS COMMUNTICATION TEST.
*IT TESTS THE CASE WHERE INPUT IS DIRECTLY FROM A
*FILE {(NO @PROC®) AND OUTPUT IS RETRIEVED BY THE
*COBOL TASK (@PROC®).
AUTHOR. TEXAS INSTRUMENTS.
DATE-WRITTEN. 04-9-79,
ENVIRONMENT DIVISION.
CONFIGURATION SECTION,
SOURCE-COMPUTER. TI-990,
OBJECT-COMPUTER. TI-990,
INPUT-OUTPUT SECTION.
FILE-CONTROL.
SELECT OUTFLNAM ASSIGN TO DUTPUT "OUTFL";
ACCESS MODE IS SEQUENTIAL.
SELECT INFILNAM ASSIGN TO RANDOM "INFILE";
ORGANIZATION IS RELATIVE;
ACCESS MODE IS DYNAMIC;
RELATIVE KEY IS REC-NUMBER;
FILE STATIS IS RR-STATIS.
DATA DIVISION.
FILE SECTION.
FD OUTFPLNAM
DATA RECORD IS QUTREC
LABEL RECORDS ARE STANDARD
RECORD CONTAINS 20 CHARACTERS
BLOCK CONTAINS 10 RECORDS.

01 OUTREC.
03 RRNUM PIC XXXXXX.
0% ONEREC PIC X{(14).

FD INFILNAM
DATA RECORD IS INREC
LABEL RECORDS ARE STANDARD
RECORD CONTAINS 6 CHARACTERS
BLOCK CONTAINS 1000 RECORDS.

01 INREC PIC X(6).

WORKING-STORAGE SECTION.

77 MAX-NO-RECS PIC o(5) VALUE IS 8
USAGE IS COMP-1.

77 STATIS PIC 9(5) USAGE IS COMP-1.

77 RECORD-LENGTH PIC a(5) VALUE IS RO

USAGE IS COMP-1.

77 RECORD-AREA-LENGTH PIC 0(5) USAGE IS COMP—1.

77 BYTES-RECEIVED PIC a(5) USAGE IS COMP-1.

77 OFILRCRD PIC X(80).

77 ALLDONE PIC 9(5) VALUE TS ZERO
USAGE IS COMP-1.

77 OPN-FLAG PIC 9(5) VALUE IS O

USAGE IS COMP-1.

Figure 9-4. COBOL Routine that Executes Sort/Merge on Relative
Record File Containing More Than 65,536 Records (Sheet 1 of 3)
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REC-NUMBER PIC 99999 USAGE IS COMP.
MAX-REC PIC 99999 VALUE IS 655%6
USAGE TS COMP.
RR-STATIS PIC XX.
RECS.
0% REC-NUMBERt PIC o{")} USAGE IS COMP-1.
0% REC-NUMBERZ2 PIC 9(5) USAGE IS COMP-1.
ERR-REC.
03 ERR-RR PIC XXXXXX.
0% FILLER PIC X{(9) VALUE IS
" ERROR = ".
0% ERR-BTATIS PIC XX.

*3O0RT-CONTROL-BLOCK CONTAINS THE SORT/MERGE
*CONTROL SPECIFICATIONS.
01 SORT-CONTROL-BLOCK.

0% HEADER PIC X(44) VALUE IS

"OO0O0HSORTA 5A 0 30000 ",
03 OUTFILE-SPEC PIC X(44) VALUE IS
"00010D0OSE@PROCA" .

03 OUTFILE-SPEC-2 PIC X(44) VALUE IS

"00020DA ",

0% WORKFILE-SPEC PIC X(44) VALUE IS
"OO0%0DWEDSO1".

0% INPUT-SPEC-1 PIC X(44) VALUE IS
"000AODIR.RELSO".

03 INPUT-SPEC-2 PIC X(44) VALUE IS
"O0050DA" .

03 REFORMAT-1 PIC X(44) VALUE IS

"OOOSOFNC 1 u,

0% ENDKRD PIC X(44) VALUE IS n/*uw,

PROCEDURE DIVISION.

________________ COBOL EXAMPLE

MAIN-PROGRAM.

OPEN OUTPUT OUTFLNAM.

*INITIALIZE SORT/MERGE.

CALL "SRTINT" USING SORT-CONTROL-BLOCK,
MAX-NO-REC3, STATIS.
IF STATIS NOT EQUAL ZERO GO TO ERRSTRT.

_______________________________ COBOL EXAMPLE
CHKSORT.
* RECEIVE RECORDS.

CALIL, "RCVREC" USING RECS, RECORD-LENGTH,
BYTES-RECEIVED, STATIS.
IF BYTES-RECEIVED EQUAL 7ZERO GO TO END-IT.

Figure 9-4. COBOL Routine that Executes Sort/Merge on Relative

Record File Containlng More Than 65,536 Records {Sheet 2 of 3)
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* OPEN INPUT FILE, IF NOT ALREADY OPENED.
IF OPN-FLAG EQUAL ZERO
OPEN INPUT INFILNAM.
MOVE 1 TO OPN-FLAG.
COMPUTE ABSOLUTE RELATIVE RECORD NUMBER.
MULTIPLY REC-NUMBER1 BY MAX-REC GIVING
REC-NUMBER.
ADD REC-NUMBER2 TO REC-NUMBER.
* MAKE RECORD NUMBER RELATIVE TO ONE.
ADD 1 TO REC-NUMBER.
*¥ READ ONLY THOSE ABOVE 6553%6.

*

IF REC-NUMBER LESS THAN MAX-REC GO ™0 CHKSORT.

*

READ INFILNAM WITH NO LOCK INVALID KEY GO TO

KEYERR.
* SET UP TO OUTPUT RECORD.
MOVE INREC TO ONEREC.
*¥ MAKE RECORD NUMBER RELATIVE TQ ZERO.
SUBTRACT 1 FROM REC-NUMBER.
MOVE REC-NUMBER TO RRNUM.
WRITE OUTREC.

GO TO CHKSORT.

L GOBOYL, EXAMPLE

ERRSTRT.
DISPLAY " ERROR IN STRINT CALL.".
GO TO END-IT.

KEYERR.
SUBTRACT 1 FROM REC-NUMBER.

MOVE REC-NUMBER TO ERR-RR.
MOVE RR-STATIS TO ERR-STATIS.
WRITE OUTREC FROM ERR-REC.

GO TO CHKSORT.

ERRWRT. -
DISPLAY " ERROR IN RCVREC CALL.".

L COBOL EXAMPLE

END-IT.
CLOSE OQUTFLNAM.
STOP RUN.

END PROGRAM.

Flgure 9-4. COBOL Routine that Executes Sort/Merge on Relatlve

Record Flle Contalning More Than 65,536 Records (Sheet 3 of 3)
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TI 990 COBOL ANSI COBOL
WORKING-STORAGE SECTION. FILE SECTION.
01 SMIB. 3D SORTF
DATA RECORD IS SRN.
03 INPUT... oh} SRN.
CALL "SRTINT" USING SMIB, NO-CTRL-REC, SORT SORTF ON ASCEND-
STATIS. ° ING XEY X

INPUT PROCEDURE IS ASR
OUTPUT PROCEDURE IS BSR

GO TO DONE.
ASR. ASR SECTION.
READ PN INTO RN AT END GO TO SOR. AR. TO READ FN INTO RN AT
END GO TO A-EX.
CALL "SENREC" USING RECORD-AREA, RELEASE SRN FROM RN.
RCRD-LENGTH, STATIS.
GO TO ASR. GO TO AR.
CALL "SENREC" USING RECORD-AREA,Q,STATIS.
A-FX. EXIT.
SOR. '
BSR. BSR SECTION.
CALL "RCVREC" USING RECORD-AREA BR. RETURN SORTF INTO RN2
RCRD-LENGTH, RETURN-SIZE,STATIS. AT END GO TO B-EX.
IF STATIS = 2 GO TO DONE.
WRITE RN2.. WRITE RNZ.
GO TO BSR. GO TO BR.
B-EX.EXIT.

DONE. DONE SECTION.

Figure 8-5. Comparison of 990 COBOL Calling Sort/Merge and ANSI COBOL SORT Verb
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9.3.1

§-22

External Interface Specifications

DESCENDING

SORT file-name-1 ON KEY identifier-1 ... (
ASCENDING
DESCENDING
O KEY identifier-2 ... ...
ASCENDING

INPUT PROCEDURE IS section-name~1 THRU section-name-2

QUTPUT PROCEDURE IS section-name-3 THRU section-name-4

990 COBOL 1Input : @PROCA SENREC
CALL Output : APROC® RCVREC
DESCENDING
SORT file-name-1 ON KEY identifier-1 ...
ASCENDING
DESCENDING
ON KEY identifier-2 ... ...
ASCENDING

USING file-name-2
OUTPUT PROCEDURE IS section-name-3 THRU section-name—4

990 COBOL  Input : File
CALL Output : @PROC® RCVREC

DESCENDING ({
S0RT file-name-1 ON KEY identifier-1 ... )
ASCENDING
DESCENDING
ON KEY identifier-2 ... ...
ASCENDING
INPUT PROCEDURE IS section-name-—1 THRU section-name-2
GIVING file-name-3%

990 COBOL Input : @PROC&® BENREC
CALL Output : PILE (SMSTAT}

DESCENDING
S0RT file-name-1 ON KEY identifier-2 ...
ASCENDING
DESCENDING
ON KEY identifier-2 ... ...
ASCENDING

USING file-name-2

GIVING file-name-3%

990 COBOL Input : FILE
CALL Output : PFILE { SMSTAT) (

Figure 9-6, CALL Verb Combinations
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9.3.2 Pascal Examples
Figure 9-7 is an example of a Pascal routine that cails Sort/Merge to inpui records from a disk file
and output the sorted records to a second disk file.

Figure 9-8 shows a Pascal routine that calls Sort/Merge and passes records read by the Pascal
routine 1o Sort/Merge. The sorted records are returned to the Pascal routine, which outputs them
to a disk file.

When using these routines, you must declare external procedures, using the linkage convention.
9.3.3 Assembly Example

Figure 99 is an example of an assembly routine that calls Sort/Merge to Input records from a disk
file and output the sorted records to a second disk file. The link control file shown in paragraph
9.2.5.1 corresponds to the following example. ‘

9.4 DEBUG AID

To aid in the debugging process, you can place a 4 in column 27 of the Header Specification,; as a
result, Sort/iMerge returns to the device named ME a listing of the information, error, and warning

messages. This allows easy diagnosis of problems during debugging, although you must ensure
that there is no contention for the davice ME.

NOTE
The designation of 4 as the Print Optlon value is not available in

utility specifications and results in an error if used.

When using this debugging ald from a COBOL program, be sure that the MESSAGE ACCESS
NAME prompt fleld does not contaln ME.
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9.4 Exlernal Interface Specifications

PROGRAM PCNPNP;
*
PROGRAM TITLE: PCNPNP

ABSTRACT :
THIS IS A SORT/MERGE INTERPROCESS COMMUNICATTON
TEST. IT TESTS THE CASE WHERE BOTH INPUT AND
OUTPUT FILES ARE ACCESSED DIRECTLY BY SORT/MERGE.

*)
CONST MAX NO RECS = 10;
SECNDS = 26;
TYPE CONTROL_RECORD = PACKED ARRAY l1..441 OF CHAR;

VAR '
(* THE FOLLOWING STATEMENTS ARE THE CONTRNL RECORDS FOR
SRTINT. THEY MUST RE DECLARFD AS ONE CONTIGUOUS BLOCK *)

SCB HEADER CONTROL RECORD;
SCB QUTFILE SPEC : CONTROL™ RFCORD;
SCB OUTFILE SPEC2 : CONTROL_RECORD;
SCR WRKFILE SPEC : CONTROL RECORD;
SCB INPFILE SPEC : CONTROL RECORD;
SCBRTINPFILE SPEC? : CONTROL RECORD:
SCB REF DEST 1 : CONTROL RECORD;
SCB REF DESC 2 : CONTROL RECORD;
SCB REF DESC 3 : CONTROL RECORD;
SCB ENDKRD ~— . CONTROL ™ RECORD-
(* ERD OF SORT CONTROL RECORD% %)
STATIS : TNTEGER;

PROCEDURE SRTINT (VAR SORT _CONTROL BLOCK : CONTROL RECORD;
MAX NO RECS : INTEGER;
VAR STATIS : INTEGER); EXTERNAL FORTRAN;

PROCEDURE SMSTAT (VAR STATIS : INTEGER): EXTERNAL FORTRAN;

Figure 8-7. Pascal Program Calls SortiMerge o Input and Output Files from Disk (Sheet 1 of 2)
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BEGIN
(* INITIALIZE SORT CONTROL BLOCK *)

SCB_HEADER :=
'GO00OHSORTR 6D 4 RO 12000
SCB_OUTFILE SPEC :=
'00001DOS - OUTX
SCB_OUTFILE SPEC2 :=
'00002DA00800864
SCB WRKFILE SPEC :=
r00003DWEDSO1
SCB_INPPILE SPEC :=
'50004DTS SRTDAT
SCB_INPFILE SPEC2 :=
'00008DA00B0 400
SCB REF DESC 1 :=
'"D0010FNC ~32 37
SCB_REF DESC_2 :=
'0001FFDC — 1 31
SCB_REF DESC_3% :=
'GOO1BFDC 38 80
SCB_ENDKRD :=
1%

(* TINITIALIZE SORT/MERGE *)

SRTINT(SCB_HEADER,MAX NO_RECS, STATIS);
IF STATIS & O THEN .
MESSAGE ( 'ERROR IN SRTINT CALL. ')

ELSE
BEGIN
(* WAIT FPOR SORT/MERGE TO COMPLETE *)
SMSTAT(STATIS); :
IF STATIS <> O THEN
MESSAGE ( 'FRROR IN SMSTAT CALL. ")

END;
END.

Figure 9-7. Pascal Program Calls Sort/Merge to Input and Output Files from Disk (Sheet 2 of 2)
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9.4  External Interface Specilticalions

PROGRAM PCPP;
*
PROGRAM TITLE: PCPP

ABSTRACT:
THIS IS A SORT/MERGE INTERPROCESS COMMUNTCATION
TEST. IT TESTS THE CASE WHERE BOTH INPUT AND
OUTPUT ARE DIRECTED BY THE PASCAL PROGRAM (@PRoCA).

*)

CONST MAX NO RECS = 10;
RECORD LENGTH = 80;
ALLDONE = 0;

TYPE  CONTROL RECORD = PACKED ARRAY [1..44] OF CHAR;
DATA REC = PACKED ARRAY f1..80] OF CHAR;

VAR
(* THE FOLLOWING STATEMENTS ARE THE CONTROL RECORDS FOR
SRTINT. THEY MUST BE DECLARED AS ONE CONTIGUQUS BLOCK *)

SCB HEADER CONTROL RECORD;
SCB OUTFILE SPEC : CONTROL . RECORD'
SCB OUTFILE SPEC2 : CONTROL_RECORD;
SCB WRKFILE SPEC : CONTROL RECORD;
SCB INPFILE SPEC : CONTROL RECORD;
SCB_INPFILE SPEC2 : CONTROL RECORD;
SCB REF DESC t : CONTROL RECORD;
SCB REF DESC 2 : CONTROIL RECORD;
SCB REF DESC™ 3 : CONTROL RECORD;
SCB ENDKRD CONTROL RECORD;
(* END OF SORT CONTROL RECORDS *)
INFILREC : DATA REC;
OUTFILREC t DATA REG;
STATIS : INTEGER;
BYTES RECEIVED i INTEGER;
ESC FLAG ¢ BOOLEAN;
INFILE : FILE OF DATA REC;
OUTFL : FILE OF DATA REC;

PROCEDURE SRTINT (VAR SORT_CONTROL BLOCK : CONTROL RECORD;
MAX NO RECS : INTEGER;
VAR STATIS : INTEGER); EXTERNAL FORTRAN;

PROCEDURE SENREC (VAR TNFILREC : DATA-REC;
RECORD LENGTH : INTEGER;
VAR STATIS : INTEGER); EXTERNAL FORTRAN;

Figure 9-8. Pascal Program Calls Sort/Merge to Input and Output Files from Calling Task (Sheet 1 of 3)
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PROCEDURE RCVREC (VAR OUTFILREC : DATA REC;
RECORD LENGTH : INTEGER;
VAR BYTES RECEIVED :

BEGIN

IS

{(* INITIALIZE SORT CONTROL BLOCK

(*

VAR STATIS :

SCB HEADER :=

'DO000HSORTR 6A

SCB QUTFILE SPEC :=
00001 DOSEPROCE
SCB OUTFILE SPECZ :=
100002DA00B00864
SCB WRKFILE SPEC :=
t50003DWEDSO1

SCB INPFILE SPEC :=
'00004DISGPROCA

SCB INPFILE SPEC2 :=
*00008DA0ODR0

SCB REF DESC 1 1=
'"00010FRC "~ 32 37

SCB REF DESC 2 :=
O0014FDC — t

SCB REF DESC 3 :=
'"00016FDC ~ 38 80

SCB ENDKRD :=

|7*
RESET{ INFILE);

INITIALIZE SORT/MERGE

400

*)

*)

INTEGER;

80 12000

SRTINT(SCB HEADER,MAX_NO_BECS,STATIS);

IF STATIS <> O THEN

MESSAGE ( 'ERROR IN SRTINT CALL. ')

ELSE
BEGIN

INTEGE& }; EXTERNAL FORTRAN;

Figure 9-8. Pascal Program Calls SorUMerge 1o Input and Output Files from Calling Task (Sheet 2 of 3)
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(* READ RECORDS FROM INPUT FILE AND SEND TO SORT/MERGE *)

REPEAT
READ(INFILE, INFILREC);
SENREC{ INFILREC,RECORD LENGTH,STATIS);

UNTIL EOF{INFILE) OR (STATIS <> 0);

IF STATIS <> O THEN
MESSAGE ( 'ERROR IN SENREC CALL. ')

EL3E

BEGIN
(* SEND RECORD LENGTH OF ZERO *)

SENREC(INFILREC, ALLDONE, STATIS);
IF STATIS <> O THEN
MESSAGE { 'ERROR IN SENREC CALL.- ')
ELSE
BEGIN
(* OPEN OUTPUT FILE *)
REWRITE (QUTPL);
ESC FLAG := FALSE;
WHILE ESC FLAG = FALSE DO
BEGIN -
(* WRITE SORTED RECORDS TO OUTPUT FILE *)
RCYREC(OUTFILREC,RECORD LENGTH,
BYTES RECEIVED,STATIS);
IF (STATIS = 0) AND (BYTES RECEIVED <> 0 )
THEN WRITE (OUTFL,OUTFILREC)
ELSE ESC_FLAG := TRUE

END;
IF STATIS = 1 THEN
MESSAGE ( 'ERROR IN RCVREC CALL. ')
END
END
END;

END.
Figure 9-8. Pascal Program Calls Sort/Merge to Input and Output Files from Calling Task (Sheet 3 of 3)
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*

External inlerface Specifications 9.4

IDT ASYEXP'
REF SRTINT,SMSTAT

********************************************************************

*

R ok ko ok ook ok ok ok ok sk ok ok ok ok ko K k ok sk ok Kk Kk K ok

L
-

INTARG

*
*
*

STTARG

*

NUMBER
STATUS

%
*
*
%
*
C

NTROTL

2272060-9701

This is an example of how to interface an assembly
program with Sort/Merge. In this example, the
COBOL calling sequence is used, and the COBOL
interface module COBINT is included in the

link control file.

The COBOL calling sequence used to call a Sort/Merge
function is

BIWP @<function name>

At the time of the call RO contains the address of
an argument list in the following format.

Byte Degseription

0 -1 Tfwo times the number of arguments to be
passed.

2 -3 Address of first argument.

n - n+l Address of nth argument

***************************************************************

DATA WP,PC,0 Address of workspace, start of code,
status register contents.
B33 32 Workspace

SRTINT ‘call argument list

DATA 6 Two times three arguments

DATA CNTROL Address of control statements
DATA NUMBER Address of number of statements
DATA STATUS Where status is to be reported

SMSTAT call argument list.

DATA 2 Two times one argument

DATA STATUS Where status 1s to be reported
DATA 6 Kumber of control statements
DATA O Status is reported here

Control statements. The records of
,BILL.TEST.TESTIN are to be sorted and written to
.BILL.TEST.TESTOUT.

TEXT 'OOQQOHSORTR 00006A A4X0080
Figure 9-9. Assembly Program Calling Sort/Merge {Sheet 1 of 2)
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TEXT 'O0001DOS.BILL.TEST.TESTOUT
TEXT '0O0002DIS.BILL.TEST.TESTIN
TEXT 'QOO03FNCO0010006
TEXT 'O0003FDCOC0O10080

TEXT ' /*

*

*

PC LI RO, INTARG Addr. of SRTINT arg list to RO
BIWP @3RTINT Pass the control statements

MOV @STATUS, Ri Status of control statements to R
LT RO, STTARG Addr. of SBMSTAT arg list to RO

BIWP @3SMSTAT Walt for completion, get status
MOV @STATUS,R1 Sort status to R1
XOP @DONE,15 Terminate this task

DONE DATA >0400

Figure 9-9. Assembly Program Calling Sort/Merge (Sheet 2 of 2)
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10

Examples

10.1 GENERAL

This section contains examples of sort and merge processes. The examples include completed
specification sheets, examples of both the Interactive and batch methods of entering these con-
trol specifications, and examples of file and listing formats. This section does not show the com-
plete design or use of Sort/Merge within an appllcation system; instead, It shows a variety of ways
to use this processor.

in the examples presented in this section, a simplifled inventory system is used in a variety of sort
and merge operations. For the examples, assume that a distributing company tracks its parts in-
ventory dally. It uses a 46-byte Inventory transaction file that contains information on parts that are
sold, received from a vendor, or returned by a customer. The following column format is used In
this data file to categorize Information:

CoDElcusT/ | DATE PART PART VENDOR | AMGUNT $
VEND NO, aty | INVOICE
NO, NO,
cv
1{z s|s 1112 21 |22 29 | 30 35} 36 46
(A)135981

This one file contains both customer transactlons and vendor transactlons. The CODE In column 1
is a C for customer transactions or a V for vendor transactions. The parts maintalned In inventory
are assigned a positive value; the parts disbursed from Inventory are assigned a negative value,.
The values for PART QTY (columns 22 through 28) and AMOUNT (columns 36 through 46) are
signed ASCII. In any one record, the sign value (+ or —) for the entry under PART QTY matches
the sign value for the entry under AMOUNT.

Thus, In the customer record, positive quantities indlcate the return of the Iltems to Inventory, and
negative quantities indlcate the sale of paris from the inventory. In the vendor record, posltive
quantities indicate recelpt of a shipment of parts, which are added Into the Inventory; negative
guantitles indicate the return of parts from the Inventory to the vendor (Table 10-1).
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10.2 Examples

Table 10-1. Slgn Relatlonshlp

Slgn of QTY and AMT Customer (C) Transactlon Vandor {V) Transactlon
Posltive Return . Receipt
Nagative Sale Return

At any time, a summation by part number produces the number of parts In Inventory as well as the
total dollar value of those parts. Also, you can obtain a lIsting that summarizes the transactions for
each day, or you can iist only information pertaining to parts that were returned.

The dally transactions are entered from a terminal Into a file called INV.INPUT. This file Is sorted
by CODE, CUST/VEND NO., and PART NO. to produce a daily transactlon fite, INV.DAILY. From
this flle, you can select and list returns. You can also use this flle to update the master flle
INV.CUMB to produce INV.CUMN. Then you can parform a summary sort to provide an Inventory
status report.

Although the purpose of this sectlon Is not to provide details about an Inventory system, many of
the functions described in the following paragraphs can be used in such a system. Figure 10-1
shows the baslc flow of flles and processes described In this sectlon.

10.2 EXAMPLE 1: SORT DAILY TRANSACTION FILE

This example shows the preparation of the daily transactlon file for updating the master file. A
simple Sort is performed by CODE {cclumn 1), GUST/VEND NO, (columns 2 through 5), and PART
NO. {columns 12 through 21).

You can use the Sort/Merge Specifications form to pian the sort or merge operation and organize
the information into the requlred order. When planning a sort or merge, you might flli In the the
Reformatting Specification first to obtain the information necessary for the Header Speclfication.
However, the explanations In this section are presented from the beglnning to the end of the form.
When the form Is completed, the information Is then entered in batch form or In response to the
prompting messages presented by the Sort/Merge utility.

The following paragraphs describe each entry required on Sort/Merge Specifications Shesets A and
B to speclfy the sorting of the dally transactlon file. Remember that all integers are entered, right-
justified, in the appropriate columns. Figure 10-2 shows the completed specificatlions sheets;
refer to them as you read through this example,
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SELECT
CUSTOMER
AND

Examples 102

KEY
TRANS—
ACTIONS

BY CODE
COLUMN 1)
UST/VEND NO,

(COLUMNS 12—21)

VENDOR
RETURNS

- INV, RET

LIST
RETURNS
RETURN
REPORT

{A) 135986

- INV, DAILY

PART NO,
(COLUMNS
12—-21)

BY PART
NO,
COLUMNS

RIZING
QUANTITY
AND

AMOUNT

LIST
INVENTORY
STATUS

I

INVENTORY
REPCRT

Figure 10-1. Inventory Example
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1 2 SORT/MERGE SPECIFICATIONS, SHEET A
Page Hoader Specification
& z
Marge. a J'{ eIz HE
1 MERGE Largest Voral | 8 4 o II: -
L > MERGES of Controt - : ulput £l e
Hw . i Sorr Fieids of Any |3 Reseived 8 % 2 Record § & xeﬂ:’;\f Comments
¥ SORTA Record Type |3 18|5] venam |32 otk -Space
d SORTR {Bytes! H HHE E] B
SORTAS HHE 1 H
o
3 4.596)7 810 1o v 12013 1415 16017 [iafie 20 29 2212324 28] 26|21, 28]29 30 31 32|33[34]35 36 3738 9 {Columm 40 10 2}
olo]+]+slojeivi8] [ [ Tils X[ [ Hlel [ ltlclololo
File Description Specifications
OUTPUT FILE
g
@ File Pathname
. JE IS
ing - w
Comments
Humber i é Logical Phrical Numbar of
©n " Record Reocord Logical
Length Length Records
3 4 616]7[8 9 10 1112 13 1415 1617 18 19 20 21 22 23 24125 26127 20 29 30 3% 32 1334 35 36 37 38 39140 4 42. 43 44| (Cotumns 45 10 22)
o[1] {o]oiS{LIN]VI. IDA[X]L{Y]
el2| |efa 4 ‘I 51716
WORK FILE
4 H
Line -|3|a Volume Comments
Number ¥ 2y Name
et
3 4 5|6]7[B19 10 11 12 1314 15 1§ {Columar 17 10 B0)
o[o] [e|[eplsigi | ] |
INPUT FILE
g
2. El File Pathname
Li =13«
ina = - Comments
HNumber -
LB
LA. Length
2 4 6]|6]|7]8 9 101112 13 14 6 16 v7 8 19 20 21 22 20 24 25 2627 28,29 30131 32 33 34 36 35 37 38 39 40 4) 42 43 44 {Columns 45 o 721
ols [ Isjeinv]. TINPU|T]
ofs] [o]a 3 i S B
o sy
0|6 D1
[ DA
ols o
olal |o]a 5 i
1|0 ol
1] fe]a 3 =
]2 Dl
1]3] Ja]a : :

104

Flgure 10-2. Example 1, Specifications Sheets and Listing Output (Sheet 1 of 3)
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SORT/MERGE SPECIFICATION, SHEET B

Record Selection Specilication

§
B

o Operand 1 R, Operand 2 {Field or Constani]
] €0
RHE e l
SHE T }
Linw = HE GT |e Commenis
- Comstant —————————————————————]
Mol E § g Location EEE - Location :
o
Flale liom Ta From To |
3 4 s|6|?|a]a w i az]1a s asfir afie]ao 20 22 23124 75 26 27|28 79 30 31 32 33 34 35 36 37 3@ 39 [Calumny 40 10 72)
114 |
[l
1
° I
1
1ls
|
|
1
! i
i
1. i
]
1
° !
i
7|0
i
|
21
1
I
2f2
1
7| !
1
1
2]a 1
1
als
|
I
216 1
Reformatting Specilication
Line Forced
als s
ofe HE P
£l HHE
e &12| 3] overtiow Reserved . Comments
Number |2 | 2158 NI
= |wls IS IR
; E Location E E 8
Ll 3] fiom To « a
14 s)e|z|8]lo w213 14 15 6| 1718§19f20 21 22§23 24 25 26 27 28 2030 31 32 12 34 35 36 37 38 39 Columns 40 1o 721
2| 0" NG ! CODE
p o
s ief | | [ 5 coNROY FIELR1SbVEs | cusT/venD Neo.
1sld- el | MR | [2[1 J PART NoO-
s(o [0 DI 1 416 DIATA FILEHD) DYTED
3|1 F
alz| |+
313 f
als r
415 F
J|e ]
al 5
dla| |+
ale| |r
alo| [f
(A) 135992

Figure 10-2, Example 1, Speclfications Sheets and Listing Output (Sheet 2 of 3)
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10-6

INFD
INFO
INFO
INFO
INFO
INFO
INFO
INFOD
INFO
INFD
INFG
IMFO
INFO
INFO
INFO
INFO
INFO
INFO

PAGE i SORT/MERGE w4 03:15: 08

0 1 1 e 2 3 3 4 q 5
- N & P T & - RN ¢ - N ¥ - S &
OOO000OHSORTR 154 OX 44 146000

00010DOSIMY. DAILY

00020DA 46 578

0QO30DIBINY. INPUT

00040DA

Q0070FNC 1

000BOFNC 2 o

000R0FNC 12 =21

00 L100FDC 1 44
4: END OF GENERATION PHASE
3: NUMBER OF SPECIFICATIONS= 2
0: NO ERRORS

23: BYTES OF WORKING STORAGE AVAILABLE= 14000

24: BYTES REQUIRED FOR SPECIFICATIONS = 352
14: . INPUT FILE RECORD SIZE= =]8)

15: INPUT FILE BLOCK SIZE = =88

1é: BUTPUT FILE RECORD SIZE = 446

17: ODUTPUT FILE BLOCK BIZE= 9746
5: SORT EXECUTION HAS BEGUN

18: WORK FILE RECORD SIZE = b4
g: NUMBER OF INPUT FILE RECORDS READ = 20
10: NUMBER OF INPUT FILE RECORDS SELECTED = 20
30: NUMBER OF WORK FILE TRACKS USED = 1
29 NUMBER OF PASSEE REMAINING= 0

25: SCGRT FINAL PASS HAS BEGUN
a4: SORT FINAL PASS COMPLETED
13: NUMBER OF OUTPUT RECORDS WRITTEN= 20

Figure 10-2. Example 1, Specifications Sheets and Listing Output (Sheet 3 of 3)
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Examples 10.24

10.2.1 Header Specification
The following Is a column-by-column description of the information required in the Header

Specificatlon to perform this sort operation:

Columns 1-6
The entrles for these columns are preprinted on the form and are automatically specified.

Type of Sort or Merge, Columns 7-12
Specify SORTR, a tag-along sort. The data will tag-along with the control fields.

Total Control Fleld Length, Columns 13-17
Specify the integer 15. This is the combined column total of the three fields from the Input

flle that are 1o be the control flelds for the sort (that Is, CODE, column 1; CUST/VEND NO.,,
columns 2 through 5; and PART NO., columns 12 through 21).

Sequence, Column 18
Speclfy an A to designate ascending sequence.

Columns 19 through 15
These columns are reserved,

Alternate Collating Sequence, Column 26
Leave this column blank: no alternate collating sequence Is specified.

Print Option, Column 27
Leave this column blank; the default value specifles that the listing output Is to contaln con-

trol specifications and information, error, and warning messages.

Drop Control Flelds, Column 28
Enter an X to speclfy that control fields are to be dropped from the output records after the

racords are sorted.

Output Record Length, Columns 29-32
Specify 46 bytes, the longest record to be output. In this example, all data flelds from the in-
put record are to be included, so thls Is the same length as the longest Input record. (The In-
ventory transaction flle provides 48 bytes, or 46 character posltions, for each record.)

Variable Length Records, Column 33
Leave this column blank; the default speclfies fixed-length records.

Verlfy Option, Column 34
t eave this column blank; the default specifies that data sent to the work flle need not be

verifled during this sort operation,
Memory Size, Columan 35-39 ‘

Specify 16,000 bytes, In most cases, the larger the memory size, the faster the sort will
process.
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10.2,.2 OQutput File Specification
The following entries are made on Specifications Sheet A (Figure 10-2) to describe the output file:

Columns 1-7
Entries for these columns are preprinted on the form and are automatically specified. They
designate the page and line numbers and Identify the Information as data relating to the out-
put file or to the attributes of the file.

File Type, Column 8
Speclfy S since the flle is a sequential flle. Since the default for this column also deslgnates

a sequential file, you can leave this column blank.

File Pathname, Line 1, Columns 9-44
Specify the pathname of the output file INV.DAILY. (The pathname may contain a maximum
of 36 characters.)

Logical Record Length, Line 2, Columns 8-11
Specify that the output file records are to be 46 bytes (characters) long. This designation
becomes commentary if the file was previously created with a different LRL specified.

Physical Record Length, Line 2, Columns 12-15
Specify the physical output file records to be 576 characters. Thls means that 12 {ogical

records will be placed in each physical record.

Number of Logical Records, Line 2, Columns 16-23
Leave this column blank; the default specifies that the flle Is to be created expandable.

10.2.3 Work File Speclfication
The following entries are made on Specifications Sheet A (Flgure 10-2) to describe the work file:

Columns 1-7
Entries for these columns are preprinted on the form and are automatically specified. They
designate the page and line numbers and identlfy the information as data relating to the work
fite.

File Type, Column 8
Speclfy E to designate that the file Is to be expandable, Since the default value specifies ox-

pandable, you can leave this column blank,

Volume Name, Columns 9-16
For this example, speclfy the system disk, DS01, Any volume name of a disk that has been in-
stalled Is an acceptable rasponse.,

The work file will be on a separate volume from the input and output files. This is the most
efficient arrangement for a sort operation.
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10.2.4 Input Flle Specification
The following entries are made on Specifications Sheet A (Figure 10-2) to describe the input file:

Columns 1-7
Entries for these columns are preprinted on the form and are automatically specified. They
deslignate the page and line numbers and identify the information as data relating to the Input
file or the attributes of that file.

File Type, Column B
Specify S to designate that the file is sequential. Since the default value also specifies
sequential, you can leave this column blank,

Fite Pathname, Line 4, Columns 9-44
Enter the name of the input file, INV.INPUT. (The pathname may be the name of any file or
device that contalns the input file.)

Logical Record Length, Line 5, Columns 8-11
Leave these columns blank; the values specifled at the creation of the input file will be used.

Number of Logical Records, Line 2, Columns 16-23
Leave these columns blank; the default allocation wiil be used.

10.2.5 Record Selection Specification
All records are to be Included In this sort operation. Slnce the default value specifies include all,
this part of the form requires no entries.

10.2.6 Reformatting Specification

The order in which the control fields are given on the Refermatting Specification determines each
record’'s sequence In the output file. Likewise, the order In which data flelds are given on the
Reformatting Specificatlon determines the order In which the fields appear In each output record.

The daily input file records are to be sorted by CODE first. All records having the same CODE are
then sorted by CUST/VEND NO. All records having the same CODE and CUST/VEND NO. are then
--sorted by PART NO. Line numbers 270, 280, and 290 of Specifications Sheet B (Figure 10-2) specify
the control fietds for each of these Input file categories. The total length of the combined control
fields is 15 bytes.

The order of the categories In each record of the Input file is to reraln the same in the output file
records. Since the control fields are to be dropped (as specifled in the Header Speclfication), the
output record length of the data field is the same as the input record length, 46 bytes. The follow-
ing entrles are made on the Speclfications Sheet:

Type, Column 7
Specify N for each control field to designate that It Is to be sorted In normal sequence. Since
ascending sequence was specified in the Header Speclfication, normal means ascending
sequence.
Specify D for the data field.

Character Portlon, Column 8
Specify a C for the control fields and the data field to Indicate a full ASCII character sort.
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Location, Column 9-16
In columns 9 through 12, specify the beginning column location for each control field. In col-

umns 13 through 16, specify the ending column location for each control fleld. Note that
when only one column Is speclfied, the integer Is placed In the To column.

On line number 300, specify the beginning and ending column locations of the data field. [n
this case, the entire input record Is deslgnated as the data fleld.

Figure 10-2 shows the listing of the control file and messages that Sort/Merge produces when the
information from the specifications form Is entered either Interactively or In batch form.

Figure 10-3 shows the format of the work file and output file records and thelr relationship. Note
that the control flelds and data flelds are placed In the work flle and written to the cutput flle In the
order specifled in the Reformatting Speciflcation. Sort/Merge adds the pad field and length field;
these fields are not avallable to you. In this example, the control flelds were dropped; conse-
quently, the first 18 characters of the work file record do not appear in the output file.

10.3 EXAMPLE 2: SELECTION OF PARTICULAR RECORDS

tn example 1, the file INV.DAILY was output. Example 2 uses INV.DAILY as the input file to create
the output file INV.RET. This output flle will contain only items that have been returned elther by a
customer or to a vendor. As shown In Table 10-1, a positive quantlty Indicates a customer return in
the customer records; a negative quantity Indicates a return In the vendor records. Thus, muitiple
selection Is required for this example. The selection of records pertalning to parts returned by a
customer |s specified on sheet B of the form; an additional sheet B is then used to select records
pertaining to parts returned to a vendor.

The purpose of this example Is to show how you can select varlous records to be used In the sort
and how you can reformat data flelds within each record during the sort operation. Two different
types of records are in this flle and each contains different information. In this example, vendor
records (V} are to be llsted separate from customer records (C), and the sequence of data flelds In
vendor records is to be reformatted different from customer records, Also, blanks are to be In-
serted between the flelds in the output flle and a dollar sign Is to be inserted before the AMOUNT
fleld.

Figure 10-4 shows the specification sheets for example 2. The following paragraphs detail these
specifications,

10.3.1 Header Speclfication

The Header Specification is simllar to that used for example 1, The only difference is that the Total
Control Field Length (columns 13 through 17) Is 5 for this example since only the CODE fleld in
column 1 and the CUST/VEND NGO, field In columns 2 through 5 are used as control flelds.

10.3.2 Flle Descriptions
The Flle Description Specifications are the same as those described In example 1, except the
pathnames are changed to INV.RET for the output file and INV.DAILY for the input flle.
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SORT/MERGE SPECIFICATIONS, SHEET A

Header Specification

@ £
- als il =
Marge: Q ,E = B 15 2
z MERGE Largenn Toral | 8 % o |
L > MERGES of Contral HA utput - 1 £) s
~l‘:m - Sout Fision of Any [§ Reterved 3l <{ Record |§ & xe":';‘l Comments
e SOATA Record Typs |3 . 8|3 Length |=]7 ori-space
* $OATA {Byresd & HHE =
SORTRS H
£
2 451617 819 1011 1213 14 15 16417 Jia |19 20 2122123 24 25] 26)27{ 28[20 30 31 32)a3{2al35 36 37 38 10 fColumns 40 to 12}
[l sIORMR T TTT [SINEEETERT [ [x[ T Rol [ [1]elo]0]0

File Description Specifications

OUTPUT FILE
£
T
] File Pathname
e (E13[E
N"'e - Comments
lumoe El] vogica Physical Number of
“ Record Record Logecal
Length Longth Revords < E
3 4 S|60708 9 10 1112 131445 16°17 18 19 20 20 22 2] 24136 26127 28 29 30 31 32 33 34 35 36 37 38 30140 41 42 43 44] {Columns 45 1o 72)
o1y {oio|SIE|N V], IRIE[T]

ofef fof~i [ [4lef [5P]ed

WORK FILE
HETEH
Line Fl21a Volume Comments
Number | g |2 1, Name
a [
J 4 6]6])7 9 10 11 42 13 14 15 1§ (Columnt 17 10 301

a
L
w
.
o
*
mie

Dis{e1] [ [ |

INPUT FiLE
&
A Fite Pathpame
Line 25 . Comments
Number § = e
@ [* LA, Lengh No. ol Recordh E 3
3 4 51el7(8 8 101112 13 14 1516 17 1319 20 21 22 21 24 7526 27 78,20 30-31 32 33 J4 35 36 37 36 39 40 41 a2 43 44] (Cowmns 45 1o 72

of+] [°]'IS[TINIV]. [DINT LY

oi{s ol
0|9 DA
ilo ofl1
T DlA
12 o

Flgure 10-4. Example 2, Specification Sheets (Sheet 1 of 3)
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SORT/MERGE SPECIFICATION, SHEET B
Paqe [jj Record Selection Specification
§ e 1 Rl Operakl 2 (Field o1 Constanth
il " !
L E E g GT E l— — ; Canstant Comnments
Numt = E -S' Lewniiom (l_; Location i
101 Frmm To |
oa nfelrlepe o e a v oehz vafwfen o 22 2324 25 26 27]28 79 30 31 37 33 34 35 36 37 38 39 (Columns 40 10 720
1| EQICV : VENDOR
[-lolziats| | (221 | RI9ILITiC|oploplobololh RETURN
1o :
v] I
|
118 !
1
Ve I
]
1o i
|
. 1
1
2|z !
1
242 !
1
an ]
i
2|s |
1
s I
1
Retormatting Specilication
. :;::E-.;_ g é g el Aeserved Comments
e EEHS— Location 15] é E
t S Fronmy Tu E g °
14 slets]sle 1011213 15 1518] 12 f; 19|70 20 2223 24 25 26 2728 2330 31 32 33 34 35 36 37 38 39 {Columas 40 10 72)
T 1ol | [ \| lebdnieos F1ELD BY CODE
7{e |0l C 2 5; FS 3}1_7'_5 BY VEND NOo
2| oj pic | | CODE
|10 PV b BLANK
| jo|- Iple 2 5 VEND NO.
Pl DV BLANK
S0 Do '2 2' PART NO:,
<ol D 1 PIATA| FEEL BLANK
o]+ 22| | 1219 46 &Y PART QTY.
a6 |O]¢ Dv t BLA Nk
|| i ol | |39 INvoICcE NO,
ala 0 ] Dv B BLANK
3|9 (0] Dy $ $
ool | 36 | Wi ’ AMOUNT
(A)135991A
Figure 10-4, Example 2, Specification Sheets (Sheet 2 of 3)
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SORT/MERGE SPECEFICATION, SHEET 8

~

Record Selection Specification

§

§ Qperand 1 Ryl Opevand 2 [Field s Constant)
L) EC
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2 5 g BY143 BY custr NO.
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{A) 1359944

Figure 10-4, Example 2, Specification Sheets (Sheet 3 of 3)
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Examples 10.3.3

10.3.3 Record Selection Specification

Vendor records (V) are to be listed separately from customer records {C) and are to be reformatted
differently. To allow different records to be reformatted in different ways, the reformatting
specification may follow each record selectlon specification, as shown In the followlng dlagram:

SELECTION SPECIFICATION

REFORMATTING SPECIFICATION

SELECTION SPECIFICATION

REFORMATTING SPECIFICATION

(A)135979

Therefore, one record selectlon and reformatting form should be completed for vendor records
and another for customer records. Flrst, select those vendor records that have a negative value (a
paris return) In the PART QTY category and reformat the record flelds as follows:

Type, Column 6 .
Enter an | on both lines 140 and 150 to Include only records where column 1 of the Inventory
file contalns a V and where columns 22 through 29 of the inventory flle are less than the

slgned ASCII value of zero.

Continuation, Column 7
Specify an A on line 150 to denote ANDIng of the two selectlon crliteria.

Character Portion, Column 8 o
Speclfy a C for ASCII character comparison on line 140 (that Is, column 1 of the Input file
equal to V). Speclfy an S for signed ASCIl comparison on {ine 150 {that is, columns 22 through
29 of the Inventory file show a value less than Q).

Operand 1, Columns 9-16 ‘ .
Speclify the columns to be used in the selection process. For line 140, operand 1, only column
1 of the input file (the customer/vendor CODE category) Is selected. Note that single column
entries are made only In the To portlon of the fleld. For line 150, operand 1, columns 22
through 29 of the input file {the PART QTY category) is selected.

Relation, Columns 17-18
Speclfy the relation of operand 1 to operand 2 on line 140 as EQ (that Is, CODE category equal
to vendor). Specify the relation of operand 1 to operand 2 on line 150 as LT (that is, PART QTY
category value less than 0, indicating a parts return).

Field or Constant, Column 29
Speclfy whether another field in the Input record Is to be compared with operand 1 or if a con-
stant is to be compared. This example compares constants, so enter a C In column 29 for
both line 140 and 150.
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Operand 2, Columns 19-39
Specify the value of the constant. In this case, enter a V on line 140 and an ASCI| zero on line
150. : _

The Informatlon specified on the Record Selection Specification designates the following: In-
clude all records In the sort that have column 1 equal to an ASCII V and that have columns 22
through 29 less than a signed ASCII 0.

The preparation of an additional Sheet B to define record selection for customer returns is simllar
to the vendor return specification, except column 1 of the inventory file is specified as equal to C
(customer} and columns 22 through 29 of the Inventory flle are speclfled as greater than a signed
ASCII 0, since parts returned to Inventory have a positive value, See Figure 10-34.

10.3.4 Reformatting Speclfication

For vendor records, the original seven categories In the inventory flle are reduced to six categorles
by eliminating the DATE field when the record is reformatted. For customer records, no entries are
Iincluded under the VENDOR INVOICE NO. category, so the DATE fleld can be moved to this fleld
to reduce the number of categories In customer records to slx also. Figure 10-5 shows the format
of the origtnal input tile and the Intended format of the output fiie.

Note that blanks are to be forced between flelds In the records and that a dollar sign Is forced
before the AMOUNT fleld to allow printing with a simple llst program, as explained In example 3.

The foliowing entries are made on the vendor verslon of the Reformatting Specification:

Type, Column 7 '
Specify N for each control fleld to designate that it is to be sorted In normal sequence first by
the V designation (column 1 of the Input file} and then by VENDOR NO. (columns 2 through 5
of the Input flle}). Since ascending sequence was specified In the header specification,
normal means ascending sequence. :

Specify D for the data fieids, the blanks, and the dollar sign.

Character Portion, Column 8
Specify a C for the control flelds and the data fieids that describe input file column positions
to indicate a full ASCII character sort. Specify a V on those lines specifying a blank space or
dollar sign to Indicate a forced character. '

Location, Column 9-16
In columns 9 through 12, specify the beginning column location for each control field. In co!-
umns 13 through 186, specify the ending column location for each control fleld. Note that
when only one column Is speclfied, the integer is placed in the To column. -

Specify the beginning and ending column locatlons for each data field in the input flle that Is
to be included In the output file. The order in which the data flelds are glven determines the
order of the data fields in the output flle. Note that the DATE field {columns 6 through 11 of
the input file) is omitted in the Reformatting Speciflcation.

The b in column 18 represents a blank; however, the character b Is not typed when you actually
enter the control specifications,
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VENDOR
INPUT RECORD ICODE DATE INVOICE
cv
1 6 11 30 as 46
REFORMATTED
RECORDS
CODE DATE ICODE VENDOR
INVOICE
NO,
c v
1 28 33 46 1 28 33 46
CUSTOMER RECORD VENDOR RECORD
OUTPUT RECORD
B =) B B B
L L VENDOR
CcoDg 4 lcust/| & PART k PART L | INvOICE ',; :f AMOUNT $
N VEND M NG, N QaTy N NO, N
K NO. K K K r K
cv DATE
1 2 |3 6| 7 |s 17] 18]|19 26| 27 | 28 ‘33| 34| 35 |38 46
(A)13598B2A
Figure 10-5. Selactlon for Reformatting and Resulting Reformatted Record
)
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The customer version of the Reformatting Speclfication Is completed in a simllar manner, except
that the DATE field (columns 6 through 11 of the input file} is moved out of sequence and replaces

the VENDOR INVOICE NO, fleld (columns 30 through 35 of the Input file).

Figure 10-8 shows a printout of the control flle and a segment of the output file.

FAGE H SORT/MERGE #A 00: 1&6: 42
0 H 1 o = 3 3 4 4 5
] 0....5....0 5....0 5 0....5 ...0..

O0000HSORTR oA 0X 486 16000
0O0010DOSINV. RET

Q0020DA 44 574

Q0030DISINY. DAILY

00040DA

000501 ¢ 1EGCY
000601A8 EZ2 Z29LTCO000000+
0Q070FNC 1
00CBOFNC 2 5
00070FDC i
00100FDYV

00110FDC 2 S

Q0L 20FDY

O0130FDC 12 21
00130FDVY

Q0150FDC 22 29
00150FDV

00170FDC 30 35
00180FDY

Q0 190FDV +
Q0200FDC 346 446
002101 C 1EQCC
00220IA5 22 2%6TC0000000+
00230FNC 1
00240FNC 2 5
00250FDC 1
00260F DV

00270FDC 2 5
Q0280FDV

QO270FDC 12 21
00300F DV

CO310FDC 22 29
00320FDV

Q0330FDC 6 11
023240F DV

00356FDV ®

Q0250FDC 34 46

Figure 10-6. Printout and Output Flle {Sheel 1 of 2)
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INFO 4. END OF GENERATION PHASE
INFO 3 NUMBER OF SPECIFICATIONS= 37
InF 0 MO ERRDRS3
INFC 23 BYTES DOF WORKING STORAGE aVAILABLE= 15000
INFO 24. BYTES REQUIRED FDR SPECIFICATIONS o900
INFO 14: IMPUT FILE RECORD SIZE= 45
IMFO 15 INFUT FILE BLOCK SIZE = o276
INFO 15 QUTPUT FILE RECORD 5IZE = 46
INFOD 17 ODUTPUT FILE BLOCK SIZE= 976
INFC S SORT EXECUTION HAS BEGUN
INFO 1&: WORK FILE RECORD SIZIE = 24
INFO 9: NUMBER OF INPUT FILE RECORDS READ = 20
INFO 10 NUMBER OF INPUT FILE RECORDS SELECTED = 14
INFO 30: NUMBER OF WDRK FILE TRACKS USED = i
INFD 29: NUMBER OF PASSES REMAINING= )
INFG 25 SORT FINAL PASS HAS BEGUN
INFO 256: SORT FINAL PASS COMPLETED
INFO 13. NUMBER OF OQUTPUT RECORDS WRITTEM= 14
C 43 111111 000085%+ 0224677 $0000004444+
Cc 123 123465498 Q0018925+ 020777 400000142469+
C 124 2222 0000108+ 022077 Q000005952+
C 872 874851321 0004444+ 021077 40000000215+
C 14682 4543521 Q000011 Q22277 0000000752+
C 1082 45000123 0010004+ Q22877 00000035645+
C 1082 B7454321 0001122+ 022877 0000000217+
Cc 32d%9 111111 Q008592+ 021277 40000014521+
C 5000 128 Q000045+ 021477 $00000063956+
¢ 5000 45575 000888%+ 0202377 0000002251+
VY 850 269111 0000D10- 10 $0000000547-
V855 12365498 0000001- S021 $0000000335-
V 855 45685215 0000011- 1002 $0000011172-
VY 8555 87454321 0002223~ 178562 $0000198345-

Figure 10-6. Printout and Output File (Sheet 2 of 2)

10.4 EXAMPLE 3: MERGE DAILY FILE INTO CUMULATIVE FILE

The Speclfication Sheets shown in Figure 10-7 show the merge of the dally transaction file Into the
cumulative file. This example is simple In that the selectlon and reformatting are the same for
each Input file. If desired, you can select records and reformat them from each file in a different
manner, as described in the previous example. o

10.4.1 Header Spaclifications
The Header Speclfications are the same as In the previous examples, except that Merge Is

speclfied in columns 7 through 11 of the form.
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SORT/MERGE SPECIFICATIONS, SHEET A
Header Specilication
& 3
_ alzs 1
Merge- 5 2x iz
2 ::EHGE Largent Totr |4 ri &l gz ou « -
L > MERGES al Control = T Tt £l o
- " Sorc Feids of Any |3 Reserved 8 é 4 Record Fl 5| Memory Commients
Humber ﬁ T - al & o B Work-Space
SORTA Aecord Type § sjojo Length =1,
- SORTA (Byren) 5 HHE )<
SORTAS Bi)a HE
4
3 4.5l617 819 1011 12fi3 s shizfralie 20 21 22123 24 25| 2s)aa) 28] 30 30 32)aaf3a) 55 36 31 3 30 {Columns 40 w 72)
of°[o]IMelRlle] [ TTT\[EAE Xf [ 4l6] [ [vie[ojoo
File Description Specilications
OUTPUT FILE
£
4 File Parthname
o LEE
, Comments
Namber | | 2 [ Cogient Phviical Humber of
\d RAxcord Agcard Logical
Length Length Hacouds
3 4 5]6(7]8 © 10 1112 131415 16747 18 19 20 7§ 22 23 24125 25)77 28 29 30 31 32 3334 35 36 37 28 39140 41 42 47 44] (Cotumns 45 10 72}
o] [o[-|SANNI. [Clul
ol2| |o]~ 4'(.' 8 7(4
WORK FILE
. AT E
Lin |7 |22 Volume Comments
Nymber | 4|21 Name
“ w “'.
3 4 5{6]7]|08]|9 1001 12131415 18 {Columns 17 10 80
[}
| el+elols/gh[ [T

INPUT FILE
&

é - ] File Pathname -
Line F|3 : Comments
Number =

A= TCh Lo | No. of Records B :
3 4 SJ617]8 9 101142 33 14 1516 17 18 19 20 21 22 23 4 25.26127 28129 3013132 32 34 35 36 37 38 39 40 41.42 43 44| (Columns 45 10 72)
o'l o] SITIN|V|. [CUM[B
als| |ofa g o g
ofs DISINV.D ILY
cfr? ofa 2
ole oyl
olef |o]a 2 =
LN L] ol
1hv] |o]a i
|21 o]
113 ofA

Flgure 10-7. Example 3, Specificatlons Sheets (Sheet 1 of 2)
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Examples 10.4.1
SORT/MERGE SPECIFICATION, SHEET B
17
Pae [:D Record Selection Specification
o Operand 1 A, Operand 2 (Field or Constant}
£ £Q
3 NL |
o] £ £ LT ]
Line = ‘;‘.‘E GT |ol, Constant Comments
Numuer E é-@_ Location i Location : Hen
- | 3|2 GE
From To From Ta |
3 a slal7]e]o w vz ra s sz ashala 2 22 2324 io 26 27|28 20 30 3132 33 34 35 36 37 W 0 (Colunms 40 10 72}
1]4 :
v s :
1
1]G |
A :
1|e |
1]s :
?]o !
7| :
FY I :
7|s :
7|4 :
2{s :
718 :
Reformaiting Specification
L Forced
a2 st
6|3 HAHEB
|2 HHE
N 1 E &1%| 3t Ovrllow Reserved Comments
Numien |2 L2116 |
alo HEH
BHE Location HEH
rla S1E|°
-2 Fiom Ta 2
zasfefz]sle 1w 2)ia 195 aefir]isfio)ro 2 22|23 24 2525 27 28 ™ ™ 31 32 33 M 95 38 37 38 39 [Calumnsy 40 10 12)
o[ o] e ! BY C/V CODE
2[slo]+ Wie 2 5 ¢ [coNT#oL #rEADS 8y &V NO.
ster 2 211 J BY PARTNO.
slolOje il [ |36 DATA IFLELD |4 {BYTHS
3l |F
alz] |
als] |
3|4 [
ifs| |r
slol |t
al:] f¢
tle] ¢
afa| |
4la| |=
(A) 135990A '
Figure 10-7. Example 3, Speclfications Sheets (Sheet 2 of 2)
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"10.4.2 Flle Descriplion Specifications
Specify INV.CUMN as the output file. The file attributes on line 2 of the form rémain the same,

Specify DS01 as the expandable work flle.

Specify INV.CUMB and INV.DAILY as the input files for the marge operation, Since these are both
sequential files, place an S in column 8 for each of these files. Note that from two to five input flles
are specified for a merge. The flle specified first will have its records output first when an equal se-
quence condition Is sensed. Both flles must be in the same sequence {ascending or descending)
before the merge begins.

10.4.3 Record Selection Specitication
Since all records from each Input file are to be included In the merge, no record selection

speciflcation Is required. The default value Includes all records.

10.4.4 Reformatting Specification
Both of the input files for thls merge have the same record format. The file INV.CUMB contains the
cumulative inventory information; the flle INV.DAILY was sorted In example 1 and contalns new

records to be added to the cumulative inventory file.

Three control fields are used; the N in column 7 of the form deslgnates that these flelds are to be
merged In normal (ascending) order. The flle records are to be merged by CODE first (column 1 of
the Input files). All records having the same CODE are then merged by CUST/VEND NO. (columns
2 through 5 of the Input files). All records having the same GODE and CUST/VEND NO. are then
merged by PART NO, (columns 12 through 21 of the input files).

All data fields in the input records are to be in the output records. Thus, the data fleld Is specified
as columns 1 through 46 of the Input file, and the D in column 7 identifies line 300 as a data fleid

specitication,

10.4.5 Entering the Speclfications Interactively and In Batch Form

After you have organized the necessary Information on the worksheets for the merge operation,
prepare the control flle. This can be done Iinteractlvely by using the Execute Sort/Merge (XSMF)
command and entering the Informatlon in response to the field prompts. The control flle could

also be prepared by batch a stream,

Figure 10-8 shows the Interactive entry of the merge specifications used In this example. Since
you can repeat the input file specification prompts, you can specify several files.

Figure 10-8 shows a batch control stream for the same merge.
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(1 XSMF

EXECUTE S50RT/MERGE

NEW CONTROL FILE?Y: YES
CONTROL FILE NAME: . CONTM

##SORT/MERGE HEADER SPECIFICATION##
SORT MERGE TYPE: SORTR MERGE
TOTAL CONTROL LENGTH: 15
SORT MERGE SEQUENCE: A
ALTERNATE S5EQUENCE:

FRINT OFTION: L O

DROP CONTROL FIELDS: X
QUTPUT RECORD LENGTH: 446
VARIABLE LENGTH RECORDS:
VERIFY OPTION: '

MEMORY S5IZE: 16000
##S0ORT/MERGE OUTPUT FILE SPECIFICATION##
FILE PATHMAME: INV. CUMN

FILE TYFE. S

LDGICAL RECORD LENGTH: 446

PHYSICAL RECORD LENGTH: 574

NUMBER OF LOGICAL RECORDS:
##SORT/MERGE INPUT FILE SPECIFICATION##®

FILE PATHNAME: INV. CUMB ‘

FILE TYPE: 5

LOGICAL RECORD LENGTH:

NUMBER OF LOGICAL RECORDS:

ENTER NEXT SPECIFICATION — INPUT, SELECTIOM, REFORMATTING

NEXT: INPUT
##850RT/MERGE INPUT FILE SPECIFICATION##+
FILE PATHNAME: INV. DAILY

FILE TYPE: S

LOGICAL RECORD LENGTH:

NUMBER OF LOGICAL RECORDS:
ENTER MEXT SPECIFICATION - INPUT, SELECTIOM, REFORMATTING
NEXT: R

##S0RT/MERGE REFORMATTING SPECIFICATION##

FIELD TYPE: N

CHARACTER PORTION: C

BEGINNING LOCATION:

EMDING LOCATION: 1

ENTER NEXT SPECIFICATION — INPUT, SELECTION, REFURMATTING
NEXT: R

##SORT/MERGE REFORMATTING SPECIFICATION##

FIELD TYPE: M

CHARACTER PORTION: C

BEGINMNING LOCATION: b=

ENDINMG LOCATION: 5

ENTER NEXT SPECIFICATION - INPUT, SELECTIOM, REFORMATTING
NEXT: R

##50RT/MERGE REFORMATTING SPECIFICATION=#

FIELD TYPE: M

Figure 10-8. Interactive Control Stream Exampte (Sheet 1 of 2)
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105 Examples

CHARACTER PORTION: C

BEGINNING LOCATION: iz

ENDING LOCATION: 21
ENTER NEXT SPECIFICATION - INPUT, SELECTION, REFORMATTING
NEXT: R
##S0RT/MERGE REFORMATYING SPECIFICATION®#

FIELD TYPE: D

CHARACTER PORTION: C

BEGINNING LOCATION: 1

ENMDING LDCATION: 44

ENTER NEXT SPECIFICATION — INPUT, SELECTION, REFORMATTING

NEXT:
RUN SDORT MERGEY: YES NOQ
[l G
Figure 10-8. Interactive Control Stream Example (Sheet 2 of 2)
BATCH

SM$SMC CFN =DS01.CONTM

SM$HD SMT = MERGE,TCL = 15,PO = 0,0RL = 46,MS = 16000
SMS$OUT FP =INV.CUMN,FT = S,LRL = 46,PRL = 576
SM$IN FP=INV.CUMB,FT=S

SMSIN FP=INV.DAILY,FT=8

SM$REF FT=N,CP=C,EL=1

SM$REF FT=N,CP=C,BL=2EL=5

SM$REF FT=N,CP=C,BL=12,EL =21

SM$REF FT=D,CP=C,BL=1,EL=46

SMSCLS

XBSM CFN = DS01.CONTM,LDN = LP0O1

EBATCH

Figure 10-9. Batch Control Stream Example

10.6 EXAMPLE 4: SUMMARY BY PART NUMBER

This example shows a summary sort. The output will be one record for each part number, showing
the total quantity on hand and the dollar value of that quantity. Blanks are forced betwean fields to
allow the output to be printed with a simple tisting program. Overfiow flelds are provided for each
summary fleld. Figure 10-10 shows the format of the Input and summary cutput record. Each part
number will have only one record output.
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INFUT coDE| cusT/ DATE PART PART VENDOR AMOUNT $
FILE VEND NO, QTy INVOICE
RECORD NO, NO,

cv

1 |2 5|86 11|12 21|22 29 |30 as | 3e 46

e L
PART OVF PART L OVF | AMOUNT

SUMMARY NO, A aTy A ¢
FILE N N
RECORD K K

1 10| 11 |12 13|14 21| 22 | 23 |24 25|26 36

(A)}135984

Figure 10-10. Summary Record Format

10.5.1 Header Specltcation
Two parameters difter from previous examples on this Header Specification, as shown in Figure

10-11 and explained by the following:
e A SORTRS is speclified In columns 7 through 12 to specify summary sort.

e Control flelds are not dropped (no X in column 28). Since the control fleld Is In the
deslired position for output and Is not modifled, It ts not dropped. As a result, the work

flle contains shorter records.

10.5.2 Flle Description Specifications
The output file pathname Is INV.PNS, the work file is assigned to DS01, and the input file

pathname is INV.CUMN. The file attributes are the same as previously used.

10.5.3 Record Selection Specification
All records are to be included; no specification is necessary.

10.5.4 Reformatting Specliication

The control field is to be the PART NO. fleld (columns 12 through 21 of the input file, INV.CUMB).
This is specified on line 270 of the form (Figure 10-11). Forced blank spaces are specified on lines
280 and 300. A dollar sign is specified as a forced character on line 310.
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SORT/MERGE SPECIFICATIONS, SHEET A

1 2
Page Header Specification
@ 2
b MERGE Lagen Total |4 § 4 o n: N
Li > MERGES ol Conirol = i tput 519
N ol Fisdds of Any |§ Reserved 313151 Recora HE Memory Comments
Number al = O] Work-Space
§ SOATA Aecod Type elo)O] Length i >
SORTA iByta) HHE i
SORTAS rE|& HE
o
3 4667 a1o 16 11 12h3 1415 1602 26127 20]23 30 31 32)33]a4)35 36 37 38 129 (Columns 40 10 72}
o]o]o[+[s[OIRITIR[S] | [ [¥fo | I8l | [t [eololo
File Description Specifications
OUTPUT FILE
=
x
1] File Pathname
HHIE
Line [ w
Cominenls
Hamber | g (2] Logical Phrysical Number of
b Rucoro RAscoid Logecal
Length Larngth RAwcords
3 4 6|4 8 9 10 1412 1314156 16'17 18 19 20 71 72 23 116 26127 28 20 30 31 32 1334 I6 36 37 38 39140 41 42 43 44| (Cotumns 45 0 11}
o|t] [o]o[STEINIV]. PINIS

o2} jola slb 5'][.

Volume
Name

=
H
Spec Typs
Filg Une
F.T. (E/N)

g 10 31 12 13 14 16

[%]
-
@
o
-
L]

Comments

iCelumns 17 to 80|

Dsigii] [

o
w
=
£
m

F.T. ($/RN1)

,.
H

Spec Tyvpe
Ure

File

File Pathname

C

A. Lergth

9 10 12 13 t4 16 16 17 18 19 20 N 22 73 24 25.28127 28120 3013132 33 34 36 I8 37 38 39 40 41 .42 43 44] (Columm 45 ro 73

Comments

I 4 5]0]17]0

ofo] [o]: lsIE[NiV]. |clulmin
(O - oA

o6 Dt

clr DA

LR ojl

o9 olA ’
ijo olt

rj 0D|A

1]2 [} W]

t)a oA

Figure 10-11. Example 4, Specifications Sheets (Sheet 1 of 2)

10-26

2272060-9701




Examples 10.5.4

SORT/MERGE SPECIFICATION, SHEET 0

Page ED Record Selection Specilication
- Operanid Rt Opiand 2 (Field ar Constant)
4 EQ
|12l HE ]
9__ éE G ! Comments
) — i G u . N - U
;:r:herlg é g Lovation ;E Lt Locario : Canstan »
i gg Fiom To ’ Fram T™ |
T 9 slel2(8]o 1o 1viz|ia 14 15 6far we19dao 21 22 23] zs?snlza?s:w:l':z 33 34 35 o6 3T W ¥ tCn'umfu 40 10 72}
1] :
|
1ls i
1
ils I
I
11 |
1
1|8 I
]
ile i
2o !
B !
| |
]
217 l
1
713 |
1
7|4 |
2|s :
|
216 ]
Reformatting Specification
Ling Forced
8|3 o
[efs HE
o é = g & E Creellow Reserved Commenis
Humbes |8 |56 ol 2l E
"~ gs Location g 2 E
F g From To a m§
124 slel7|ele 10 v 12]13 1a s 1e]rr]ia)1e|0 20 22§23 24 25 28 27 28 2930 31 32 33 34 35 36 37 38 39 (Columns 40 10 72}
T
|- lofeinict | [112) | |2} ICloINITIRo[L] [1 0] [BIYITIE(S
2|8 o £ DV 'B .
2)s[0}+ |8 g2l | 12|19 HO PART QTY.
s|o 0N F’Dv t
= jol-lsisl | [3l6] | [4]6 13 26| BIY|TIES Amounr #
afa] |r T
zfa] |[F
afs| |F
sy lf TOTAIL] IREICIOIRID ILEINGITH| |= |3i6| IBIYTIEIS
al7] |e
118 13
ala] |[F
afa] |

(A)135993A

Figure 10-11. Example 4, Spacifications Sheets (Sheet 2 of 2)
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The flelds defined on lines 290 and 320 are summary fields. Line 290 is a summary field for PART
QTY. The summary Is specified with an S In column 7 to denote summary and an S In column 8 to
denote summary of a signed ASCI| fleld. The columns of the Input record are then specified in the
location fleld as columns 22 through 29 of the Input file. The overflow In columns 20 through 22 of
the form Indicates the total number of positions required for the sum. In this example, two addi-
tional positlons were allowed. Thus on !ine 290, the specified columns of the input file total 8 col-
umns. Two Is added for the overflow, and the resulting 10 Is placed In the overflow field. The
overflow for line 320 is determined In a slmllar manner,

When the sort is complete, sach PART NO. has one record output with the sum of PART QTY. and

the sum of AMOUNT for that part. Figure 10-12 shows an example of ihe output.

1=8

oz28

2222
45575
651112
111111
111155
265141
568321
24465498
4568521
5687215
75695321
12345498
12554454
45000123
45685215
87651321
87454321

000000050+
000000047+
000000202+
000033322+
000000008~
000018864+
000000754 +
000013265+
000001224~
000001995+
000000022+
000000017+
000001422+
000003788+
Q00000001 -
000021042+
000000019~
000008888+
000002200-

$000000012792+
$0000000077066+
$00G000013704+
$0000001075892+
$000000001743~
$000000023221+
$000000000554+
0000000471946+
$000000077212~
$0000000000569+
$000000001504 +
000000004353+
000000005217+
$000000013848+
$000000000335~
F000000070935+
$000000008906~
$000000110430+
$00000021 2995~

Figure 10-12, Example Output from Summary Sort
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11

Sort/Merge Structure

11.1 GENERAL

Logically, the Sort/Merge utillty is a group of modules working together to perform a sort or merge
operation. These modules consist of the following:

s  Control Statement Compiler Module — Summarizes the SortIMerg'e Specifications
Sheets A and B Into tables for use by the Record Selection and Reformatting Module or
the Summary Module.

. Record Selection and Reformatting Module — Uses the tables that the Control State-
ment Gompiler Module constructs to select records from the Input file for inclusion in
the work file; records are selected according to criteria In the Record Selection
Speclfication and are reformatted according to the Reformatting Specification.

»  Sort Module — Sorts selected records into sorted strings.

»  String Merge Module — Merges the sorted strings into a long string of sorted records.

. Record Merge Module — Merges already sorted modules In a merge-only operation.

*  Summary Module — Sums input record fields as specified in the Reformatting
Speclfication for either a sort or merge operatlon,

Figure 11-1 shows a representation of these modules for a sort operation; Figure 11-2 shows a
representation of these modules for a merge-only operatlon. Notice that in a merge-only opera-
tlon, the Record Merge Module is substltuted for the Sort Modute and String Merge Module used
in a sort operation.
The various files shown on the left side of Figures 11-1 and 11-2 are as follows:
* Input flle is the file of input records to be sorted or merged.
e Work file Is a temporary storage file that Sort/Merge uses in its sort operatlon. Strings of
input records are sorted, then stored temporarily on the work file, and later retrieved
from the work file for merging operations with other sorted record strings.

s  Qutput file is the file on which the sorted and merged records are stored after the opera-
tion is complete,

11.2 SORTIMERGE MODULES

The following paragraphs further explain the modules and files listed in paragraph 11.1.
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11.2  Sort/Merge Structure

CONTROL
STATEMENT
INPUT
DEVICE

SEQUENCE
SPECIFICATIONS
(SHEETS A AND B)

INPUT
RECORD
FILE
SORTED
STRINGS
WORK
FILE
SORT/MERGE
UP TO LAST
STRING MERGE
IF NO FIELDS ARE TO
BE SUMMED,
SUMMARY MODULE
BYPASSED
OUTPUT
FILE
(A)135618

Figure 11-1,

11-2

CONTROL
STATEMENT
COMPILER [~ —
MODULE :

RECORD
SELECTION AND - -
REFORMATTING |#

MODULE

ONE AT A TIME

SORT
MODULE

STRING /

MERGE /
MODULE /

SUMMARY
MODULE

S
-~
=" | SPECIFICATION
~ / TABLES
- / (CONTAIN

/ REFORMATTING
/  ANDSUMMARY
/ SPECIFICATIONS}

/

/
REFORMATTED RECORDS

/

Flow Dlagram of Sort Operation
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CONTROL
STATEMENT
INPUT
DEVICE

| CONTROL
STATEMENT
SEOL:ENCE ons COMPILER ~
SPECIFICATI MODULE ~
{SHEETS A AND B)

INPUT
RECORD
FILE {s)

P / SPECIFICATION
RECORD -~ y TABLES
NEFOMMATTING s g / :ac: F%Tnnnln:ﬁme
REF:SSSE e . / AND SUMMARY
/ SPECIFICATIONS)

Y

REFORMATTED HECOHDS/
ONE AT A TIME /

RECGRD /
MERGE /
MODULE /

IF NO FIELDS ‘
ARE TO BE /
SUMMED, /
SUMMARY /
MODULE IS :

BYPASSED y ¥

SUMMARY
MODULE

OUTPUT
FILE

(A)135619

Figure 11-2. Flow Diagram of Merge-Only Operation
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11.2.1  SortiMerge Structure

11.2.1 Control Statement Compiler Module

The Control Statement Compiler Module accepts the Sort/Merge control specifications and bullds
the selectlon, reformatting, and summary tables. It diagnoses errors that appear In the Sort/Merge
control specifications and can, as an optlon, provide o you a listing of the control specifications.
The selection, reformatting, and summary tables are packed very tightly to conserve memory
space since they must reslde in memory during the sort phase of the Sort/Merge process or during
the merge phase if a merge-only operation Is being executed. The selectlon and reformatting Infor-
mation Is broken down fleld by field from the Header, Record Selection, and Reformatling
Specifications. Each field is then encoded into a bit pattern and packed Into a table as tightly as
posslble. That is, each input fleld occupies as few bit positions as possible while allowing space
for all of the optlons or possible entries of a particular field. The tables contain complete informa-
tlon, compressed and equivalent to the actual Input control specifications.

When all of the Sort/Merge control specifications have been diagnosed, packed into tables, and
optionally listed, the Control Statement Compiter Moduls Is no longer required. It is then replaced
in memory by the following:

* Record Selection and Reformatting Module and Sort Module for a sort operation

*  Record Selection and Reformatting Module and Record Merge Module for a merge-only
operation ‘ :

11.2.2 Record Selection and Reformatting Module

The Record Selection and Reformatting Module reads the sequentlal input records that are to be
sorted andfor merged. It neither sorts nor merges, but prepares the records for the sort or merge
process. As each record is read from an input file, the compressed Record Selectlon Specifica-
tions are used to determine the type of the record. Once the type has been determined, a decislon
is made whether to use the record and reformat it or whether to bypass the record. If it is to be
~ used, the record is broken down Into flelds and each fleld Is poslitloned (in a sequence according
to specificattons) to form a reformatted record, Each reformatted record consists of two portions:
a control portlon (or key) and a data portion. The control portion Is used to determine the record's
sequence In the sorted file, while the data portion constituies the tag-along information for each
record.

The control portion ¢an consist of any number of flelds from the input record, or it can be constant
data from the Sort/Merge Reformatting Speciflcations. Fields within the same record type can be
collated in opposite orders (high to low, then low to high). To increase the speed of sorting and
merging, the control portion is always forced to begin and end on a word boundary In memory.
Likewise, the data portion can consist of any of the original input record flelds in any order; it is
also forced to reside on a word boundary so that the record can be compared to other records and
moved In memory with word operand instructions. The Record Selection and Reformatting
Modute remains In memoery untii all of the input records have been read.

11.2.3 Sort Module

The Sort Module accepts records 1o be sorted one record at a time from the Record Selection and
Reformatting Module. These records are sorted into strings, blocked, and written to a disk work
file,

The Sort Module uses a replacement-selection {(sometimes called tournament) sorting algorithm.

The replacement-selection technique produces sorted strings of records. On the average, these
strings are twice as long as the record-holding area in memory for random records. For records
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SorifMerge Structure 11.2.4

that are nearly sorted, the strings can be extremely long. When all input records have been pro-
cessed, the buffer is purged and the String Merge Module replaces the Sort Module in memory.

11.2.4 String Merge Module

The String Merge Module provides an n-way merge, where n is based on the amount of available
memory. Memory is divided into n areas, each of which is used as an input buffer for one of the
sets of sorted strings of records residing in the disk work file. As the strings are merged, the
resulting string is then written back to the disk work file. This process continues until there are
only n strings remalning in the work file,

When only n strings remain, the last-pass merge begins. The last-pass merge contains many of the
same routines as the earlier merge; however, as each record is merged, it Is passed out of the
String Merge Module rather than being written back to the disk work file.

The Sort/Merge algorithm becomes very efficient for flles that are already in a nearly sorted order.
It produces only a few long strings during the sort mode, If the number of strings produced Is less
than or equal to the order of merge n, the records are passed out of the String Merge Module as
soon as the last input record has been processed. '

11.2,5 Record Merge Module ‘

The Record Merge Module performs up to a five-way merge of previously sorted flles. This merge
should not be confused with the String Merge Module of the Sort/Merge process, which only
merges the strings produced by Sori/Merge. Record selection criteria generated by the Gontrol
Statement Compller Module drives the Record Merge Module.

The algorithm that the Record Merge Module uses is as follows;

1. Obtain one record from each Input file via the Record Selection and Reformatting
Module.

2. Write to the output file the lowest key record in memory.

3. Using the Record Selection and Reformatting MOdlﬂG, read a new record into memory
from the Input flle from which the last record written was read.

4. Perform steps 2 and 3 until an EOF mark is encountered on all input files.

5. Write an EOF on the output file.
11.2.6 Summary Module
Sort/Merge can sum specified flelds in successive records. The fleld to sum is specifled in the
Reformatting Specification as a summary field,
The Summary Module determines which fields are to be summed and the form of the summary
data from tables built by the Control Statement Compiler Module. These summary tables are the
only such tables In memory during thls phase of Sort/Merge.
After the racords emerge from the String Merge Module {from a sort) or the Record Merge Module

(from a merge), they are sent o the Summary Module. The Summary Module keeps a running total
of the summation field(s) as the records are passed to it. When all of the summary records have
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11.2.6 SorliMerge Structure

been received for a particular set of contro! specifications, the summed total of the fleld(s) Is
flushed to the output flle as a single record and the running total Is reset to zero.

For example, the following input file has different dollar vatues assoclated with the names Smith,
Dale, and Jones; the output file on the right shows a summary sort of this flle, sorted alphabetl-
cally by name.

INPUT JONES 400 OUTPUT DALE 850
FILE ﬁghgs 138 FILE JONES 600
SMITH
SMITH 25 350
DALE 800
JONES 100
SMITH azs
(A)1 35620

Summary data fields are summed only In a summary sort (SORTRS) or merge {MERGES) operation.
In a tag-along sort (SORTR) or normal merge (MERGE), summary fields are treated as ordinary data
fields. In address-only sorts, they are treated as commentary.,

If no summation fleld Is specifled in a summary sort, the summary module outputs all records with
unequal control fields and one record from each equal control fleld set. For example:

SMITH
JONES

GREEN
SMITH
GREEN
HARDY

(A)135621

A summary sort on the above names with no summation specified produces the following:

GREEN
HARDY
JONE S
SMITH

(A)1 35622
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Appendix A

Sort/Merge Messages

A1 GENERAL

Messages provide information about the Sort/Merge operation in progress. Sort/Merge generates
three types of messages as follows:

* Information Messages — Provide statistics or Indlcate the present phase of the
Sort/Merge operatlon

*  Warning Messages — Indicate program output might not meet the desired specifi-
cations

. Error Messages — Indicate an unrecoverable error was encountered and Sort/Merge wiil
terminate

If the error is a file input or output error, the operating system displays the appropriate message
and terminates the execution attempt.

The Sort/Merge error message file Is compiled from the source .S$MSG.SMRG. All messages are
preceded by a code Indicating the source, type, and number of the message, as in the following:

aaa SMRG-nnnn <message>>
The aaa Is the message source, which can be one, two, or three characters long, as follows:
Source Code Meaning

! Informative message

w Warning message

u User fatal error

S System fatal error

H Hardware fatal error

us User or system fatal error

UH User or hardware fatal error

SH System or hardware fatal error

UsSH User, system, or hardware fatal error

The nnnn is the message number.

Table A-1 lists the error and warning messages in numerical order; Table A-2 lists the message
numbers and their corresponding internal message codes.
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Sort/Merge Messages

Table A-1. Error and Warning Messages

) SMRG-0007 SORT/IMERGE COMPLETED NORMALLY

Explanation:
The sort or merge was completed without error as speclfied
by the control file.

User Action:
None required.

| SMRG-0008 SORT/MERGE COMPLETED ABNORMALLY

Explanation:

One or more errors occurred durlng the sort/merge process.
These errors prevented the process from being completed as.
specified by the contral file, or there were errors In the control
file itself.

User Action:

If all messages are not being printed, change the print optlon
fleld value (column 27 In the header specification) to a 0 or a
blank so that all messages are printed. After correcting all
errors, rerun the control flle.

| SMRG-0009 SORT/MERGE COMPLETED ABNORMALLY — HEADER
MISSING

Explanation:

The first speclfication in the control flle must be a header
specification. The header specificatlon is either missing or
there Is no H In column 6 of the specification.

User Action:
Insert a header specification as the first specification of the
control fleld or correct the header specification. Rerun the
control flle.

I SMRG-0010 SORT/MERGE COMPLETED NORMALLY — LOCKED KiF
RECORDS ENCOUNTERED

Explanation:

Another task was using a key indexed file speclfied by the
control flle, and one or more records were not read from or
written to the file. The sort/merge process probably did not
complete as expected,

User Action:

Rerun the control flle when no other task Is accessing the key
Indexed flles specified by the control flle.
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Table A-1.

SoriiMerge Messages

Error and Warning Messages (Continued)

2272060-89701

SMRG-0012

SMRG-0013

SMRG-0014

SMRG-0015

SMRG-0016

INFORMATION: NO ERRORS

Explanation:
No errors were encountered during the generatlon phase. The
sort/merge process will continue normally.

User Actlon:
None required.

INFORMATION: NUMBER OF ERRORS FOUND = 71

Explanation:
One or more errors were found during the generatlon phase.
The process terminated after the generation phase.

User Actlon:

If all messages are not belng printed, replace the print option
{column 27 in the header speciIication) with a 0 or a blank so
that all messages are printed. Correct all errors noted by the
error messages. Rerun the control flle.

INFORMATION: NUMBER OF WARNINGS GIVEN = 71

Explanatlon:
One or more unusual conditions were found, however, the
sort/merge process Is continued. The results are un-
predictable.

Usear Action:

If all messages are not belng printed, replace the print option
{column 27 In the header speclficatlon) with a 0 or a bfank so
that all measages are printed. ExamIne the warning messages
to determine If the desired results have been obtained. If not,
correct the condltions noted by the warnings and rerun the
control file.

INFORMATION: NUMBER OF SPECIFICATIONS = 71

Explanatlon:
This Is a count of the control file speciflcations.

User Actlon:
None required.

INFORMATION: END OF GENERATION PHASE

Explanation:

All control specifications have been processed and all error
and warning messages regarding the control flle have been
printed.

User Action:
None required.




SortiMerge Messages

A-4

Table A-1. Error and Warning Messages (Continued)
SMRG-0017 INFORMATION: SORT EXECUTION HAS BEGUN
Explanatlon:
The sort/merge program has been loaded and execution has
begun.
User Actlon:
Noane required.
SMRG-0018 INFORMATION: {0 ERROR READING INPUT FILE
Explanation:
An IO error has occurred white an Input flle was being read.
The results of the sort/merge process are unpredictable.
User Action:
Examine the output and rerun the control flle If necessary.
SMRG-0019 "INFORMATION: YO ERROR WRITING OUTPUT FILE
Explanation:
An /O error has occurred while an output flle was belng read.
The results of the sort/merge process are unpredictable.
User Actlon: :
Examine the cutput and rerun the control flle If necessary.
SMRG-0020 INFORMATION: IO ERROR READING CONTROL FILE
Explanation: .
An /O error has occurred while the control flle was being
read. The results of tha sort/merge process are unpredictable.
Usar Actlon:
Examine the output and rerun the control file If necessary.
SMRG-0021 INFORMATION: NUMBER OF INPUT FILE RECORDS
READ= 71 '
Explanation:
This Is a sum of all records read from all input flles.
User Actlon:
None required.
SMRG-0022 INFORMATION: NUMBER OF INPUT FILE RECORDS

SELECTED =1

Explanation;
This is a sum of all records selected for sorting from Input
flles specifled by the contro! flle.

User Actlon:
None required.
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Table A-1. Error and Warning Messages (Continued)

| SMRG-0023 INFORMATION: NO INPUT RECORDS FOUND
Explanatton:
The Input flle(s) exlsts; however, all flles were empty.
User Actlon:
Dstermlne the reason why the Input files had no records and
rerun the contro! flle.

| SMRG-0024 INFORMATION: NO INPUT RECORDS SELECTED
Explanation:
None of the records from any of the Input files met the selec-
tlon criterla specifled by the control flle.
User Action:
Determine the reason and rerun the control flle.

I SMRG-0025 INFORMATION: NUMBER OF QUTPUT RECORDS
WRITTEN= ?1
Explanation;
This Is a count of the output records written.
User Action:
None required.

5 SMRG-0026 INFORMATION: INPUT FILE RECORD SIZE= 71
Explanation:
This Is the length of the input logical records (LRL).
User Actlon:
None requlired.

| SMRG-0027 INFORMATION: INPUT FILE BLOCK SIZE= 71
Explanatlon: :
if an Input flle Is made up of blocked records, the block size or
physlcal record length (PRL}) is printed for information,
User Actlon:
None requlred.

| SMRG-0028 INFORMATION: OUTPUT FILE RECORD SIZE = 71

2272060-9701

Explanation:
This is the length of the output logical records (LRL).

User Action:
None required.
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Table A-1.

Error and Warnlng Messages (Continued)

SMRG-0029

SMRG-0030

SMRG-0031

SMRG-0032

SMRG-0033

INFORMATION: OUTPUT FILE BLOCK SIZE= 21

Explanatlon:
If the output fite is made up of blocked records, the block size
or physical record length (PRL) is printed for Information.

User Actlon:
None required. .

INFORMATION: WORK FILE RECORD SIZE= 71

Explanation:
This Is the size of the work flle loglcal records (LRL).

User Action:
None requlred.

INFORMATION: O.UTPUT FILE SIZE iNSUFFICIENT

Explanation:
The output flle Is not large enough to contain all the
sorted/merged records.

User Action:

Speclfy a larger output flle, elther by using the number of
loglcal records fleld (columns 13-23 on the output Hle
speciflcatlon), or by precreating the output file using the
Create Flle command. Specify sufficient Inltlal and secondary
allocatlon values, and make the file expandable.

INFORMATION: WORK FILE SIZE INSUFFICIENT

Explanation: ‘
The work file slze is too small. The maximum slze cannot be
changed by the user.

User Action:
Break the data to be sorled Into two or more sets, sorl each
set Indlvidually, then merge the sorted sets.

INFORMATION: MEMORY SIZE INSUFFICIENT

Explanation:
The memory workspace to be allocated for the sort Is In-
sufficient. .

User Action:

The workspace slze is speclfied by the contents of columns
35 through 39 of the header specificatlon. If blank, 2,800 bytes
are speclfied by default. Use fleld to speclfy a larger
workspace. Any value between 3,000 and 45,000 bytes may be
specified.
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Table A-1. Error and Warning Messages (Continued)

| SMRG-0034 INFORMATION: BYTES OF MAIN STORAGE ASSIGNED = ?1

Explanatlon:

This Is the amount of memory that Is used for sort workspace.
The amount is determined elther by default (2,800 bytes) or by
header speclfication. in general, the more memory used, the
taster the sort will run.

User Actlon:
None required.

I SMRG-0035 INFORMATION: BYTES OF WORKING STORAGE
AVAILABLE= 71

Explanatlon:

Normally, this message reports the number of bytes speciied
by the workspace memory slze field of the header specifi-
catlon. If this fleld was left blank, the default value (2,800
byles) Is reported. In some cases, when either the requested
or default memory cannot be obtained, a minimal amount
{1,000 bytes) of memory Is obtalned, and this message reports
that value. In many cases, thls minimal value Is Insufficient
and another message Is displayed.

User Actlon:
None requlired.

1 SMRG-0036 INFORMATION: BYTES REQUIRED FOR
SPECIFICATIONS = M

Explanation:

This message indicates the memory used by the speclflcation
informatlon after it has been converted to internal format. In
some cases, it may be useful in estimating the total amount
of memory required.

Usar Action:
None required. :

| SMRG-0037 INFORMATION: SORT FINAL PASS HAS BEGUN
. Explanation:
The flnal sort pass has begun. The sort wlll be complsted
soon.
User Actlon:

None required.
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Table A-1. Error and Warning Messages (Continued)

SMRG-0038 INFORMATION: SORT FINAL PASS COMPLETED
Explanation:
The sort flnal pass has been completed. The sort/merge pro-
gram wlll termlnate soon.
User Actlon;
None requlred.

SMRG-0039 INFORMATION: /O ERROR ON WORK FILE
Explanation:
An O errar has occurred while the work flle was belng read or
written. The results of the sortimerge process are un-
predictable.
User Actlon;
Examine the output and rerun the contro! file If necessary.

SMRG-0040 INFORMATION: NUMBER OF PASS JUST COMPLETED = 1?1
Explanatlon:
This Is a count of the number of passes over the data that
have been made up to this polint.
User Actlon;
None required.

SMRG-0041 INFORMATION: NUMBER OF PASSES REMAINING = ?1
Explanation:
This Is a count of the number of passes over the data that
need to be made before the sort Is completed.
User Actlon:
None reqgulired.

SMRG-0042 INFORMATION: NUMBER OF WORK FILE TRACKS

USED= M

Explanation:

This is a record of the number of disk tracks used by the work
file. Note that thls number may be different If different types
of disks are used for the work file.

User Action:
None required.
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Table A-1. Error and Warning Messages (Continued)
| SMRG-0043 INFORMATION: WORK FILE RECORD COUNT IN ERROR
Explanatlon:
This message Indicates a Sort/Merge bug.
User Actlon: :
Rerun the control file, and if the error occurs agaln and the
sorted ouiput is incorrect, call a customer representatlve.
| SMRG-0044 INFORMATION: FILE MERGE EXECUTION HAS BEGUN
Explanation:
The merge process has begun.
User Action:
None requlred.
| SMRG-0045 INFORMATION: FILE MERGE COMPLETED
Explanation:
The merge process |s comptete. SortfMerge wiil terminate
soon.
User Action:
None requlred.
| SMRG-0046 INFORMATION: OVERLAY LOAD ERROR
Explanation:
An operating system service call to load an overlay of
Sort/iMerge falled.
User Actlon:
Rerun the control flle. If It falls agaln, reinstall Sort/Merge and
rerun. If it falls agaln, call a customer representative.
| SMFIG—0047 INFORMATION: QUTPUT KEY INDEX FILE NOT CREATED
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- Explanation:

If a key indexed flle Is used as an output file, that file must
exlst when the control flle is run. Sort/Merge cannot create a
key indexed file.

User Actlon:
Create the key Indexed output flte using the CFKEY com-
mand. Rerun the control file,
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Table A-1. Error and Warning Messages (Continued)

| SMRG-0048 INFORMATION: OUTPUT FILE TYPE INCORRECTLY
SPECIFIED

Explanation;

The preceding output file description speclfication contains
invalid Information. It Is possible that column 7 contalns a
value of other than O {output), W {work), or I {Input). it Is also
possible that the preceding specification Is a flle description
continuatlon (A in column 7) and the continuation speci-
fication does not follow the first specification of a flle
description.

User Actlon:
Correct the output flle descrlption and rerun the control file.

I SMRG-0049 INFORMATION: INVALID QUTPUT FILE TYPE

Explanation:

Valid output file types are sequentia! (S), relative record (R},
and key Indexed {l}. The preceding output file specification
does not contaln one of these codes In column B.

User Action:
Correct the output flle type code and rerun the control file.

u SMRG-0054 ERROR: MISSING CONTROL FIELD SIZE

Explanation:

The total contro! length has not been speclfled. The total con-
trol length field (columns 13-17 of the header specification)
must contaln the sum of the lengths of all control flelds
specifled on reformatting specifications.

User Actlon:
Enter the sum of the lengths of all control flelds into the total
control length fleld of the header and rerun the control file.

u SMRG-0055 ERROR: INVALID CONTROL FIELLD SIZE

Explanatlon:

The total control length Is incorrect. The total control length
field {columns 13-17 of the header) must contain the sum of
the lengths of all control fields specHied on reformatting
speclflcations.

User Action:

Enter the sum of the lengths of all control fields into the total
control length fleld of the header specification and rerun the
control flle.
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Table A-1. Errdr and Warning Messages (Continued)

u SMRG-0056 WARNING: INVALID SORT TYPE

Explanation:
Valid sort/merge types are SORTR, SORTA, SORTRS, MERGE,
MERGES. The default |s SORTR, and Is assumed In this case.

User Actlon:
If the sort type Is not SORTR, correct the sort type (columns
7-12 of the header speciflication), then rerun the control flle.

U SMRG-0057 ERROR: INVALID ALTERNATE SEQUENCE STATEMENT

Explanatlon:

If an S Is present In column 26 of the header specification,
one of more alternate sequence speclflcatlons must 1Im-
medlately follow the header specification. The last alternate
sequence speclfication must be followed by a lIne contalning
asterlsks In columns one and two.

User Actlon:

Elther remove the S from column 26 of the header, or Insert
one or more alternate sequence specifications followed by a
line with asterisks In columns one and two. Rerun the control
flle.

U SMRG-0058 WARNING: INVALID ASCEND/DESCEND INDICATOR

Explanation:

The contents of the sort/merge sequence fleld are invalld. The
valid contents are A (ascending) and D {descending). A Is the
default and is assumed In this case.

. User Actlon:
if the sort/merge sequence Is not supposed to be ascending,
correct the contents of thls fleld (column 18 on the header
speciflcation). Rerun the control flle. '

u ~ SMRG-0059 WARNING: IGNORE NONBLANK CHARACTERS IN THIS
FIELD

Explanation:

A fleld that should be blank Is not blank. This usually in-
dicates that a preceding fleld on the same speclfication
erroneously extends into the blank field. Another error
message may indlcate the erroneous field.

User Action:
Correct the erroneous specification. Rerun the control flle.
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Table A-1. Error and Warning Measages {Continued)

u SMRG-0060 WARNING: INVALID ALTERNATE SEQUENCE INDICATOR

Explanation:

Valid alternate sequence indicator values are blank and §,
wlith blank denoting no alternate sequence. Blank is assumed
In this case.

User Actlon:
If an alternate sequencs Is to be specified, correct this field
{column 26 of the header speclfication) and rerun the control
flle. '

u SMRG-0061 WARNING: INVALID PRINT OPTION

Explanation;

Valld print optlons are: 0 or blank — specifications and all
messages; 1 — program status messages only; 3 — no
messages; 4 — same as 0 (valid In control flles passed via
{PC only). The default is 1 and Is assumed In this case.

User Action:

If another print option Is deslred, correct the contents of the
fleld (column 27 of the header specification) and rerun the
control file.

u SMRG-0063 ERROR: MISSING OUTPUT RECORD SIZE

Explanation:
The output record slze, or length, must be specifled for a tag-
along sort or a merge.

User Actlon:
Enter the output record size In columns 29-32 of the header
‘ speclfication and rerun the control file.

u SMRG-0064 ERROR: INVALID OUTPUT RECORD SIZE

Explanatlon:
The outpul record slze, or length, was specifled Incorrectly.

User Action: 7
Correct the output record length {columns 29-32 of the
header specification) and rerun the control file.

U SMRG-0065 ERROR: INVALID HEXADECIMAL
Explanation:
The preceding control specification Includes a field that con-
tains an invalid hexadecimal value.
User Action:

Inspect the preceding specification to find the field with the
invalid value, correct the value, and rerun the control file.
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U

v

u

u

u

22720609701

SMRG-0066

SMRG-0067

SMRG-0058

SMRG-0070

SMRG-0071

WARNING: MISSING ALTERNATE SEQUENCE SPECS

Explanation:

It column 26 of the header specification contains an S, an
alternate sequence specification is expected to follow
immediately after the header specification. The sort executes
as if an alternate sequence was not to be used.

User Action:
If an alternate sequence was intended to be used, insert an
alternate sequence speclfication and rerun the control file.

WARNING: MISSING TERMINATING ASTERISK

Explanation: -
An alternate sequence must be terminated by a statement
with asterisks in columns one and iwo.

User Action:

Insert a statement as described above and rerun the control
file.

ERROR: INVALID SELECTION SPECIFICATION

Explanation:
The record selection speciflcation (I or O in column 6) s
erraneous.

User Actlon:
Correct the error and rerun the control file.

WARNING: INVALID FORMAT — ILLEGAL ENTRY IN
CHARACTER PORTION FIELD

Explanation:
The character posltlion of the preceding speclfication con-
talns an lilegal value.

User Action:
Correct the error and rerun the control flle.

WARNING: INVALID OPERAND 1 START

' Explanation:

The operand 1 beginning fleld (columns 9-12) of the
preceding selection speclfication contalns an invalld value. It
may be Invalid because the contents of the field are Invalid, or
because of the relationship of the contents of the fleld to the
contents of the operand 1 end (columns 13-16) fleld. {For
example, <op. 1 beg.> > <op. 1 end> is invalid.)

User Action:
Correct the contents of operand 1 beginning fieid and/or the
contents of operand 1 end field and rerun the control file.
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Error and Warning Messages (Continued)

A-14

U

u

u

u

SMRG-0072

SMRG-0073

SMRG-0074

SMRG-0075

ERROR: INVALID OPERAND 1 END

Explanation:
The operand 1 end field {columns 13-16} of the preceding
selection speciflcation contalns an invalid value. It may be in-

" valid because the contents of the field are Invalid, or because

of the relatlonshlp of the contents of the fleld to the contents
of the operand 1 beginning {(columns 9-12) fleld. (For example,
<op. 1 beg.> > <op. 1 end> Is Invalid.)

User Actlon:
Correct the contents of operand 1 end fleld andfor the con-
tents of operand 1 beginning fleld and rerun the control flle.

ERROR: INVALID OPERAND 2 START

Explanation:

The operand 2 beginning fleld {columns 20-23) of the
preceding selection specificatlon contains an invalld value. It
may be invalid because the contents of the fleld are invalld, or
because of the relationshlp of the contents of the fleld to the
contents of the operand 2 end (columns 24-27) fleld. (For
example, <op. 2 beg.> > <op. 2 end> is Invalld.)

User Action:
Correct the contents of operand 2 beginning fleld and/or the
contents of oparand 2 end fleld and rerun the contro! flle.

~ ERROR: INVALID OPERAND 2 END

Explanation:

The operand 2 end fleld (columns 24-27) of the preceding
selectlon speclfication contalns an invalid value. It may be in-
valld because the contents of the fleld are Invalid, or because
of the relatlonship of the contents of the field to the contents
of the operand 2 beginning (columns 20-23) fleld. (For exam-
ple, <op. 2 beg.> > <op. 2 end> is invalid.}

User Actfon:
Correct the contents of operand 2 end field andfor the con-
tents of opsrand 2 beginning fleld and rerun the control file.

ERROR: INVALID OPERATOR CODE

Explanation:

In the preceding selectlon specification, the relational
operator code (columns 17-18) Is invalid. It must be EQ, NE,
LT, GT, LE, or GE. ‘

User Action:

Correct the code In the relational operator field and rerun the
application. k
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Table A-1. Error and Warning Messages (Continued)
U SMRG-0076 WARNING: INVALID OPERAND DESCRIPTION
Explanation:
One of the operands on the preceding specification is
described Incorrectly.
User Action:
Correct the erroneous descriptlon and rerun the control flle,
U SMRG-0077 ERROR: INVALID INCLUDE ALL SPECIFICATION
Explanation:
Partial Include specifications are not allowed In a control file
with an include all speciflcation.
User Action:
Delete the include all speclficatlon or any partial Include
speclflcatlons. Rerun the control flle.
U SMRG-0078 ERROR: INVALID SPECIFICATION
Explanation:
The speclficatlon type is determined by the value in column 6
of the specification. A value was found there that does not
denote a valld specification type.
User Actlon:
Correct the speclficatlon type code and rerun the control file.
v SMRG-0079 ERROR: INVALID FIELD SPECIFICATION
- Explanation:
A sort control fleld in the preceding specification has been
described Incorrectly.
User Action:
Control fltelds are specifled on reformatting specification.
Correct an existing reformatting speclfication, or Insert one
or more into the control file. Rerun the control flle.
U SMRG-0080 ERROR: MISSING FIELD SPECIFICATION

2272060-9701

Explanatlon:
The user has falled to speclfy one or more sort control fields.

"~ User Actlon:

Control fields are specified on refarmatting specificatlons.
Gorrect an exlsting reformatting specification, or Insert one
or more into the control file. Rerun the control file.
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Error and Warning Messages (Continued)

u SMRG-0081

u SMRG-0082

u SMRG-0083

u SMRG-0084

U SMRG-0085

A-16

ERROR: INVALID FIELD END DESCRIPTION

Explanation:
A field end value is invalid. It probably contalns Invalld
characters.

User Action: _
Correct the field end value on the preceding speclfication and
rerun the control flte.

ERROR: FIELD END BELOW MINIMUM

Explanation:
A tield end value on the preceding speclfication Is invalld. it is
probably zero.

User Actlon: _
Corract the field end value and rerun the control file.

ERROR: FIELD END ABOVE MAXIMUM

Explanation:
A fleld end value on the preceding specification Is greater
than the number of characters In the Input record.

User Actlon; :
Correct the fleld end vatue and rerun the control flle.

ERROR: INVALID FIELD START DESCRIPTION

Explanatlon:

A tield start value on the preceding speclfication is Invalid. It
may contaln Invalld characters or the value may be greater
than the corresponding fleld end value.

User Actlon:
Correct the field start value and rerun the control file.

ERROR: FIELD START BELOW MINIMUM

" Explanation:

A field start value on the preceding speclfication Is below the
minimum. It Is probably zero. -

User Actlon:
Correct the fleld start value and rerun the contro! file.
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Table A-1. Error and Warning Messages (Continued)

U SMRG-0088 ERROR: FIELD START ABOVE MAXIMUM
Explanation:
A field start value is greater than the record length,
User Action:
Correct the field start value or record length and rerun the
control file.

U SMRG-0087 WARNING: INVALID OVERFLOW DESCRIPTION
Explanation:
The overflow fleld of a reformatting speclfication (columns
20-22) contalns Invalid data.
User Action:
Correct the overtlow description and rerun the job.

U SMRG-0088 WARNING: SAME RECORD SELECTION TYPE ASSUMED
Explanation:
The record type defined by thls specification Is assumed to
be the same as the record defined by the preceding specl-
fication.
User Actlon: :
If necessary, correct the specification and rerun the control
file.

U SMRG-0089 WARNING: NO DATA FIELDS AND CONTROL FIELD
DROPPED .
Explanation:
No data fields were speclfied, and control fields are to be
dropped, thus there will be no output.
User Action:
Speclfy output flelds or delete the drop contro! flelds
speclfication, then rerun the control flle.

U SMRG-0090 WARNING: INVALID SEQUENCE NUMBER
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Explanation:
The sequence number fleld contalns invalid data.

User Actlon;
Correct the sequence number and rerun the control flle.
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Table A-1. Error and Warning Messages (Continued)

u SMRG-0091 WARNING: CONTROL IMAGES ARE NOT IN SEQUENCE
Explanation:
The control specifications are not In the required order.
User Actlon;
Rearrange the control spaclfications into the required order.
Make sure the sequence numbers are correct. Rerun the
control file.

U SMRG-0092 ERROR: NOT ENOUGH MEMORY SPECIFIED IN HEADER
STATEMENT
Explanatlon:
Not enough memory was speclfied to complete the sort
correctly.
User Actlon:
increase the memory speclfled on the header spaclfication
andg rerun the control flle.

U SMRG-0093 ERROR: MORE THAN 24 SUMMARY FIELDS SPECIFIED
Explanation:
More than 24 summary flelds were speclfled.
User Actlon:
Reduce the number of control flelds to 24 or less and rerun
the control flle,

u SMRG-0094 WARNING: INCONSISTENT SUMMARY DATA FIELDS
Explanation;
Flelds of different data types cannot be summarized into the
same summary field.
User Action:
Correct the data types, or use different summary fields for
each data type. Rerun the control flle.

U SMRG-0095 ERROR: INVALID FORCE-ALL SPECIFICATION

Explanation:
The force all Is specifled incorrectly.

User Actlon:
Correct the speclfication and rerun the control file.
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Table A-1. Error and Warning Messages {Continued)

U SMRG-0096 ERROR: FORCED DATA STATEMENT WITH OVERFLOW
SPECIFIED

Explanatlon:
Overflow cannot be specified with the forced dala speclfication,

User Actlon:
Delete the overflow or the forced daia specification. Rerun
the application.

u SMRG-0097 ERROR: FIELD SPECS EXGEED QUTPUT RECORD SIZE

Explanation;

The sum of the flelds to be Included in the output record, as
specifled by reformatiing speclfications, is greater than the
output record length as specifled in columns 29-32 of the
header spacificatlon.

User Action:

Increase the slze of the output record length, or correct the
reformatting speclfications so that the total of the Included
fields of a record type Is not greater than the output record
tength.

U SMRG-0098 ERROR: CONTROL FIELD SPECS EXCEED MAX CONTROL
SIZE

Explanatton:

The sum of the lengths of the control field specltied by the
reformatling speclfications must not exceed the contents
of the total control length fleld In the header specificatlon
{columns 13-17).

User Actlon:
Correct the total control length field or reduce the sum of the
lengths of the individual control fields.

u SMRG-0099 WARNING: CHARACTER CONSTANT LENGTH EXCEEDS éO

Explanation:

If column 19 of the preceding selection speclfication contains
a C, Implying ihat columns 20-39 contain a constant, the con-
stant length Is determined by the operand 2 beginning and
end flteld contents. If column 8 contains a C, Z, or D, denoting
character string compare, the length of the constant cannot
be greater than 20.

User Action:
Correct the length of the constant and rerun the contro! file.
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Table A-1. Error and Warning Messages {Continued)

U SMRG-0101 ERROR: INVALID CONTINUATION

Explanation:
In the preceding selection speclfication, a value other than
blank, A, or O was found in the continuation fleld {column 7).

User Action:
Correct the contlnuatlon fleld code and rerun the control flie.

u SMRG-0102 WARNING: PACKED OR UNPACKED FACTOR 1 WITH
ALTSEQ

Explanation: _
Packed or unpacked flelds may not be used with an alternate
sequence. '

User Action:
Delete the packed or unpacked speclfication, or the alternate
sequence speclfication, and rerun the control flle.

U SMRG-0103 ERROR: INVALID FACTOR LENGTH
Explanation:
A computed fleld length, or other factor on the preceding
specification Is Invalid.

User Actlon:
Make the appropriate correctlon and rerun the control file.

u SMRG-0104 WARNING: INVALID RELATION WHEN ZONE SPECIFIED

Explanation:
The specified relatlonship Is Invalld when zone is specified.

User Actlon:
Correct the relattonship and rerun the application.

u SMRG-0105 ERROR: OPERAND-2 SHOULD BE CONSTANT-ZONE
SPECIFIED

Explanation:
Operand 2 must be a constant when zone is specified.

User Action:
Correct the speclfication and rerun the control file.

U SMRG-0106 WARNING: MISSING SUMMARY DATA FIELD ON SORTS

Explanatlon:
Summary data flelds are expected on SORTS sorts.

User Actlon;
Insert summary speclfications and rerun the control flle.
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U

U
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SMRG-0107

SMRG-0108

SMRG-0109

SMRG-0110

SMRG-0111

SMRG-0112

ERROR: MODIFIED CONTROL FIELD — SHOULD
BE DROPPED

Explanation:
A control fleld that is modlfied by forcing cannot be included
In the output.

User Action;
Delete the forcing or delete the control field from the oufput.

ERROR: EXCEEDS MAX LENGTH FOR CHARACTER FIELD

Explanation:

if operand 2 beginning and operand 2 ending (columns 20-23,
24-27) of the preceding selection speclfication define the
length of a constant, that constant has a maximum of twenty
characters. If a fleld Is spacifled, and that field s a character
fleld, the maximum length for a C fleld is 256.

User Actlon:
Correct the field length and rerun the control file,

WARNING: EXCEEDS MAX LENGTH FOR Z OR V FIELD

Explanatlon:
The maximum length of a.Z or V fleld Is one.

User Action:
Correct the field length and rerun the control file.

WARNING: EXCEEDS MAX LENGTH FOR D FIELD

Explanation:
The maximum length of a D field is 16.

User Action:
Correct the length of the fisld and rerun the control file.

WARNING: EXCEEDS MAX LENGTH FOR PACKED FIELD
Explanation:

The maximum length of a P (packed) fleld Is elght characters
(16 dlglts).

User Action:
Coarrect the length of the field and rerun the control file.

WARNING: EXCEEDS MAX LENGTH FOR UNPACKED FIELD

Explanation:
The maximum length of an unpacked (U) field Is 16.

User Action:
Carrect the length of the field and rerun the control file.
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Table A-1. Error and Warning Messages (Continued)

U SMRG-0113 WARNING: CONTROL FIELD SI1ZE LESS THAN SPECIFIED
Explanation:
The sum of the control fields Is less than the value specifled
In columns 13-17 of the header specification.
User Action:
Reduce the total control length value on the header speclfi-
cation and rerun the control file.

u SMRG-0114 WARNING: OVERFLOW SIZE LESS THAN FIELD SIZE
Explanation:
The overflow size must be the sum of the summary data fisld
plus enough bytes for the overfiow.
User Action:
Correct the overflow slze and rerun the control flle,

U SMRG-0115 ERROR: OUT OF ORDER CONTROL FIELD
Explanatlon:
A sort control field specification follows a data field
speciflcatlon.
User Actlon:
Arrange the spacificatlons In the corract order and rerun the
control flle.

u SMRG-0116 WARNING: INVALID DROP CONTROL FIELD — DROP

A-22

ASSUMED

Explanation;

Control flelds may be dropped in tag-along (SORTR, SORTRS)
sorts by Including an X In column 28 of the header speclfi-
catlon. Some other character Is in {hat positlon. The
sort/merge ran normally, and control flelds were dropped.

User Actlon: _
Replace the character in column 28 of the header specifi-
catlon with a blank (do not drop) or an X {drop) so that control
fields will be retained or dropped as desired the next tlme the
control flle is run.
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Error and Warning Messages (Continued)

U

u

u

U
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SMRG-0117

SMRG-0118

SMRG-0119

SMRG-0120

WARNING: INVALID VERIFY OPTION — VERIFY ASSUMED

Explanation:

Verlfication of data sent to the work file is specifiedbya V In
column 34 of the header speclfication. Some other character
is In that positlon. The sortfmerge ran normally, and verifica-
tion was done.

User Action:

Replace the character in column 34 of the header spacifl-
cation with a blank or a V so that verify option will be correct
the next time the control file is run.

ERROR: UNEXPECTED END-OF-FILE FOUND

Explanation: ‘

During the processing of the control file, an end-of-file was
found where one should not have been. Other messages
should tdentify the real problem. An example Is an alternate
sequence speclficatlon with the asterisks line missing. The
following speclfications are treated -as Invalld alternate
sequence specificatlons untll an end-of-file s encountered.

Ussr Actlon:
Correct the error and rerun the control file.

ERROR: OUTPUT RECORD SIZE EXCEEDS 4096

Explanatlon:

The maximum loglcal and physical record size Is 4,096 bytes.
The output file logical andfor physlcal record length (columns
8-11, 12-15 of the output file specification, second line) con-
talns a larger value.

User Actlon:
Correct the erroneous record length and rerun the control file.

ERROR: INPUT RECORD SIZE EXGEEDS 4096

Explanatlon:

The maximum logical and physlical record slze is 4,096 bytes.
The input file logical andfor physical record length (columns
8-11, 12-15 of the Input flle specification, second line) con-
tains a larger value.

User Actlon:
Correct the erroneous record length and rerun the control flle.
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Table A-1. Error and Warning Messages (Continued)

U SMRG-0121 WARNING: IGNORE SUMMARY FIELD FOR SORTA
OR SORTR

Explanatlon:
Summary flelds are not used for these sorts.

User Action:
Delete the summary fleld specifications and rerun the control
file.

U SMRG-0122 ~ ERROR: MISSING CONTROL FIELD SPECIFICATION

Explanation:
At least one control fleld must be specified.

User Actlon:
Speclfy one or more conirol flelds and rerun the application.

U SMRG-0123 WARNING: FIELD SPEGS LESS THAN OUTPUT RECORD
SIZE

Explanation:
The sum of the output fleld lengths is less than the output
record slze.

User Action: '
Correct the output record slze of the output fleld lengths and
rerun the control tle.

u SMRG-0124 ERROR: INCONSISTENT CONTROL AND RECORD SIZES IN
THE HEADER

Explanation:
The control slze Is inconsistent with the record size as
specifled In the header specification.

User Action: .
Correct the sizes and rerun the contro! file.

u SMRG-0125 ERROR: INCONSISTENT OPERAND LENGTHS

Explanation:
The operands must be the same length.,

User Action:
Correct the operand lengths and rerun the control file.
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Error and Warning Messages (Continued)

u

U

U

U

u
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SMRG-0126

SMRG-0127

SMRG-0128

SMRG-0129

SMRG-0130

ERROR: INVALID MEMORY LIMIT

Explanation:
The memory workspace to be allocaled for the sorl Is invalid.

User Action:

The workspace size is specifled by the contents of columns
35 through 39 of the header specilfication. if blank, 2,800 byles
are specified by default. Use this field to specify a larger
workspace. Any value between 3,000 and 45,000 bytes may be
specified.

ERROR: INVALID LOGICAL RECORD SIZE

Explanation:
The loglcal record length on the preceding specification is
invalid. It must be no larger than 4,096 bytes.

User Action:
Correct the logical record length on the preceding specifi-
cation {columns 8-11) and rerun the control file.

ERROR: INVALID PHYSICAL RECORD SIZE

Explanatlon:
The physlcal record length on the preceding speclfication is
invalid. it must be no larger than 4,096 bytes.

User Actlon:
Correct the physical record length on the preceding specifi-
cation (columns 12-15) and rerun the control flle.

ERROR: INVALID LOGICAL RECORD COUNT

Explanation:

The number of loglcal records field of the preceding
speclfication contains an Invalid value. It must contain an
integer value, right Justified.

User Actlon:
Correct the number of logical records on the preceding
specificatlon {(columns 16-23) and rerun the control file.

ERROR: MISSING QUTPUT FILE DESCRIPTION

Explanation;

A control flle must contain one output file description. The
specification that was intended 1o be an output file descrip-
tion may have something other than O in column 7.

User Actlon:

Insert an output flle description into the control file, or correct
column 7 of the specification thal was intended to be an out-
put file description.
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Table A-1.

Error and Warning Messages (Continuad)

A-26

u

u

u

u

SMRG-0132

SMRG-0133

SMRG-0134

SMRG-0135

ERROR: MISSING INPUT FILE DESCRIPTION

Explanation;

A control tile must contaln at least one Input flle description.
The speclfication that was intended to be an input file
descilption may have something other than | in column 7.

User Actlon:

Insert an Input file deseription Into the control file, or correct
column 7 of the specification that was Intended to be an Input
flte description.

ERROR: MISSING FILE NAME

Explanatlon:
The preceding file definitlon specificatlon does not contaln a
flle pathname or a synonym.

User Action:
Add a file pathname or synonym to the preceding specifi-
catlon (columns 9-44) and rerun the control file.

ERROR: INVALID FILE USE

Explanation:

The preceding file description speclficatlon contalns Invalid
informatlon. It is possible that column 7 contalns a value of
other than O {output), W {work), or | (input). It Is also possible
that the preceding speclfication Is a flle description con-
tinuation (A In column 7) and the continuation {ine does not
follow the first {ine of a file description.

User Actlon:
Correct the preceding file description speclfication and rerun
the control fite.

ERROR: INVALID FILE DESCRIPTION

Explanation:

The preceding file description specification contains invalld
Information. It Is possible that column 7 contalns a value of
other than O {output), W (work), or | {input). it Is also possibls
that the preceding specification is a file description con-
tinuation (A In column 7) and the continuation does not follow
the first specification of a file description.

User Action:

Correct the preceding flle description specification and rerun
the control file.
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Table A-1. Error and Warning Messages {Continued)

U SMRG-0136 ERAYWARN: INVALID INPUT, CUTPUT, OR WORK FILE TYPE

Explanation:

Valid file types and thelr codes are sequential (S), relatlve
record (R), and key indexed (l). Some other code was used to
specify the file type.

User Action:
Correct the flle type (column 8 on the input and file descrip-
tion speclfication) and rerun the control file.

u SMRG-0137 ERROR: EXCEEDS MAXIMUM NUMBER OF INPUT FILES
. Explanatlon:
Sort/Merge can sort one input file or merge a maximum of five
input files.
User Action:

Break the process into sleps in which no more than one file Is
sorted or flve files are merged in each step. Merge the output
flles from each step.

u SMRG-0138 ERROR: MISSING FILE DESCRIPTION CONTINUATION

Explanation:

A file description continuation for either an Input file or the
output flle was expected. The speclfication preceding this
message Indlcates for which file the contlnuation |s ex-
pected. The continuatlon is used to provide physical and
fogical record lengths and a maximum of loglcal records.

User Action:
Insert a file specification continuatlon followlng the
speclfication preceding this message.

U SMRG-0140 ERROR: INVALID {INPUT RECORD SIZE

Explanation:

The maximum logical record size is 4,096 byles. The Input flle
logical record length (columns 8-11 of the input flle specifl-
cation, continuation) contalns an Invalid value.

User Aciion:

Gorrect the Input file logical record length and rerun the
control file.
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Table A-1. Error and Warning Messages (Contlnued)

U SMRG-0141 ERROR: REQUESTED SPACE EXCEEDS AVAILABLE
MEMORY

Explanation:
Too much memory workspace was requested.

User Actlon:

The workspace slze Is speclfled by the contents of columns

35 through 39 of the header speclfication. If blank, 2,800 byles

are speclfied by default. Use this fleld to specify a larger

workspace. Any value between 3,000 and 45,000 bytes may be
" specifled.

u SMRG-0142 ERROR: INVALID FIELD LENGTH FOR INTEGER OR
INVALID SIGNED ASCIl FORM

Explanation:

An Integer may be only two, four, or six bytes In length. A
signed ASCII form must be at least two bytes, Including sign,
and no more than nineteen bytes, Including sign.

User Actlon:
Correct the field length and rerun the control flle.

U SMRG-0143 ERROR: FLOATING POINT FIELD LENGTH NOT 4 OR 8
BYTES ‘

Explanation:

The floating point data type (four bytes) and the extended
floating point data type are the only floating polnt types sup-
poried by the operating system.

User Actlon:

If the field Is actually a floating point type, correct one or both
of the location flelds {from — columns 9-12; to — columns
13-16 of the preceding reformatting specification) so that the
field will be four or eight characters long. If the field Is not a
tloating point fleld, select another data type {column 8 of the
same specification). Rerun the control flle.
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Table A-1. Error and Warning Messages (Continued)

U SMRG-0144 WARNING: INPUT FILE TYPE DOES NOT MATCH FILE
TYPE SPECIFIED
Explanation:
The input file type exists, but It Is not the type specitied by the
Input flle specification. The existing input file type is used.
User Action:
None required.

U SMRG-0145 ERROR: INPUT FILE TYPE IS NOT SEQUENTIAL, RELATIVE,

' OR KEY INDEX

Explanation:
Valid flle types are: S — sequential; R — relative record; | —
key indexed.
User Action:
Correct the input file type (column 8 of the first input file
speclfication ) and rerun the control file.

U SMRG-0146 WARNING: INPUT LRL SPECIFIED IS SMALLER THAN LRL
RETURNED
Explanatlon:
The Input flle logical record length stated in the second line of
the input file specificatlon Is smaller than the actual loglcal
record length of the flle. The actual record length of the flle Is
used.
User Action:
If another logical record length |s to be used, correct the con-
tents of the fleld (columns 8-11 of the second line of the input
flle specification) and rerun the control flle.

u SMRG-0147 WARNING: INPUT LRL SPECIFIED IS LARGER THAN LRL

22720609701

RETURNED

Explanation:

The input file logical record length stated in the second line of
the input file specification is larger than the actual loglcal
record length of the file. The logical record length specified In
the input file specification is used.

User Action:

If another loglcal record length is to be used, correct the con-
tents of the fleld (columns 8-11 of the second line of the input
file specification) and rerun the control file.
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Table A-1. Error and Warning Messages (Continued)

u SMRG-0148 WARNING: MISSING LRL

Explanatlon:
A logical record length was expected on the previous
speclfication,

User Actlon:
Add a loglcal record length to the previous speclfication and
rerun the control flle.

S SMRG-0150 SCI TEXTUAL ERROR: 71

Explanation:
An error has occurred In an SCI interface subrouting.

User Actlon:
This Is probably not a user error. Call your customer repre-
sentative.

Table A-2. internal Message Codes

Internal Mesasage
Message IDin
Code ) Manual
>0007 ............... 0007
0008 ............... 0008
>0009 ............... 0009
S000A ............... 0010
>000C ............... 0012
>000D ............... 0013
S000E ............... 0014
S000F ............... 0015
>0010 ............... 0016
>0011 ..., 0017
>0012 ..., 0018
>0013 ............... 0019
>0014 ............... 0020
0005 ............... 0021
>0016 ............... 0022
S0MM7 .., 0023
>0018 ............... 0024
>0019 ............... 0025
S001A ..., 0026
>001B ............... 0027
>0MC ..., 0028
>001D ............... 0029
>001E ............... 0030
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Table A-2. Internal Message Codes (Continued)

Internal Message
Message ID In
Code Manual
S0MF ...l 0031
>0020 ... 0., 0032
0021 ............... 0033
>0022 ............... 0034
0023 ............... 0035
>0024 .......... .0 0036
>0025 .............. 0037
>0026 .............., 0038
0027 ... 0039
>0028 ............... 0040
>0029 .............., 0041
>002A ... ..., 0042
>002B ............... 0043
>002C .............L, 0044
002D ............... 0045
>002E ............... 0046
S002F ... ...l 0047
>0030 ............... 0048
0031 ...l 0049
0036 ............... 0054
>0037 ...l 0055
>0038 ............... 0056
>0039 .............., 0057
S003A ....... ...l 0058
>003B ............... 0059
>003C ... 0060
>003D ............... 0061
S003F ............... 0063
>0040 ............... 0064
20041 ...l 0065
>0042 ...l 0066
>0043 ... 0067
>0044 ............ ... 0068
>0046 ............... 0070
>0047 ............... 0071
>0048 ............... 0072
>0049 ..., 0073
>004A . .............. 0074
>004B ............... 0075
>004C ............... 0076
004D ............... 0077
S004E ............... 0078
004F ..., 0079
0060 ............... 0080
0051 ......... ..., 0081
>0062 ............... 0082
>0053 .............L 0083
>0054 ............... 0084
>0065 ........ ... 0085
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Table A-2. Internal Message Codes (Continued)

Internal Message
Message 1D In
Code Manual
20056 ............... 0086
0057 ... 0087
>0058 ............... 0088
>0089 ............... 0089
>008A ............... 0090
>008 ............... 0091
>06C ... ... 0092
>005D ............... 0083
0056 ............... 0094
»005F ............... 0095
>0060 ............... 0096
>0081 ............... 0097
>0062 ............... 0028
20083 ............... 0099
0065 ............... 0101
>0066 ............... 0102
>0067 ............... 0103
>0068 ............... 0104
>0089 ............... 0105
008A ............... 0106
>008B ............... 0107
>006C ............... 0108
008D ............... 0109
>006E ............... 0110
>006F ............... 0111
0070 ............... o112
>0071 ............... 0113
>0072 ............... 0114
0073 ....... ..., 0115
>0074 ... ... 0116
>0075 ............... 0117
0076 ............... 0118
0077 ...l 0119
0078 ............... 0120
>0079 ............... 0121
2007A ..., 0122
>078 ............... 0123
>007C ............... 0124
>007D ............... 0125
>007E ............... 0126
007F ............... 0127
>0080 ............... 0128
>0081 ............... 0129
>0082 ... ..., 0130
>0084 ............... o3z
>0085 ............... 0133
>0086 ............... 0134
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SortiMerge Messages

Internal Mesasage
Message ID in
Code Manual
>0087 ............... 0135
>0088 ............... 0136
S00B9 ..., 0137
S00BA .........hinhs 0138
>008C ............... 0140
>008D ........ 000 0141
008E ............... 0142
S008F ..........o000 0143
0090 ...........0. 000 0144
>0001 ............... 0145
0092 ............... 0146
»>0003 ............... 0147
>0094 ............... 0148
>0096 ...........0000 0150
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Appendix B

Alternate Collating
Sequence Specifications

B.1 GENERAL

You can define an alternate collating sequence to vary the collating hierarchy of the character set.
To do this, place an S in column 26 of the Header Specification to designate that alternate

collating sequence records will be supplied to Sort/Merge.

You can use as many alternate collating sequence records as needed. Each record begins with the
characters ALTSEQbb in positions 1 through 8; the complete format of an ALTSEQ record Is as

follows:

Positions Meaning
1-8 ALTSEQbD
9-10 Two-character hexadecimal representation of the first

character whose hierarchy is being defined.

11-12 Two-character hexadecimal representation of the first
character whose hierarchy is presently being used.

13-16, Used In the same manner as positions
17-20, 912, :
21-24, ...

end-of-record

Do not leave positions blank between entries In a record. When additional records are required,
columns 1 through 8 of the records that follow must also contain ALTSEQbb. A record containing
double asterisks (**) In positions 1 and 2 terminates the set of alternate collating sequence

specifications.

Aiternate collating sequence records Immedlately follow the Header Speclfication In the
speclfication sequence.

When a character is moved to a collating sequence position previously held by another character,
the two characters are consldered equal. If this Is not desired, move the original character

elsewhere in the sequence.,

2272060-9701 B-1




Alternate Collating Sequence Specifications

An alternate collating sequence affects the following:
*  Operand 1 and operand 2
. Normal and opposite control fields
*  Original control field characters (before modification through force)

Flgure B-1 shows an example of alternating sequence specificatlon records.

THE CHARACTER "R* (521g) WILL BE TREATED AS B3RD (531¢)
CHARACTER IN THE COLLATING SEQUENCE, SEE NOTE 1,

ALTSEQpYB235151525253
*k ] THE CHARACTER *Q" (511g) WILL BE TREATEDQ AS THE 82ND (5216)

CHARACTER IN THE COLLATING SEQUENCE .

THE CHARAGTER "4 (236) WILL BE TREATED AS BIST (Sl )
CHARACTER IN THE COLLATING SEQUENCE , ,

END—OF-ALTERNATING-SEQUENCE RECORD '

NOTE: 1, THE FINAL ENTRY IN THE RECORD ABOVE MAKES THE CHARACTER
REPRESENTED BY 52316 (R) EQUAL TO THE CHARACTER REPRESENTED

BY 53,g (S) BECAUSE THE LATTER CHARACTER WAS NOT GIVEN A NEW

VALUE OR PLACE IN THE COLLATING
2, ASCII CODE IS DEFINED IN APPENDIX Cy EBCDIC CODE IS DEFINED IN

(A)135780 APPENDIX D,

Figure B-1. Example of Alternating Sequence Specification Records

B.2 ALTERNATE SEQUENCE SPECIFICATION USING THE SCI

When using the System Command Interpreter (SCI), you need only enter strings of two-character
hexadecimal pairs.

B.2,1 Interactive Mode
If an 8 is entered as the value for the keyword ALTERNATE COLLATING SEQUENCE, you wlll be
prompted for alternate sequence pairs as follows: :
ALTERNATE SEQUENCE SPECIFICATION
ENTER ALTERNATE PAIRS:
Enter alternate sequence palrs, up to elght pairs per line, as needed. After entering the last pair,
enter a nuli return In response to the next ENTER ALTERNATE PAIRS prompt that Is displayed to

indicate the end of the alternate sequence specification. The ** line is automatically entered into
the control file.

Figure B-2 gives an interactive example of alternate sequence specification,
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£1 X5MF
EXECUTE SORT/MERGE

MEW COMTROL FILE®: YES

CONTROL FILE NAME: . CONTRL
##S50RT/MERGE HEADER SPECIFICATION®:
SORT/MERGE TYPE: GSORTR

TOTAL CONTROL LENGTH: 2

SORT/MERGE SEQUENCE: A

- ALTERNATE SEQUENCE: 1=}

FRINT OPTION: i O

DROP CONTROL FIELDS: X

OUTPUT RECORD LENGTH: 80

VARIABLE LENGTH RECORDS:

VERIFY OPTION:

MEMORY SI1ZIE: 15000

##S0RT/MERGE ALTERNATE SEQUENCE SPECIFICATION#
ENTER ALTERNATE PAIRS: 32523353
##350RT/MERGE ALTERNATE SEQUENCE SPECIFICATICN##*
ENTER ALTERNATE PAIRS:

##50RT/MERGE GUTPUT FILE SPECIFICATION
FILE PATHNAME: L buTZ

FILE T¥PE: &

LOGICAL RECORD LENGTH: 80

PHYSICAL RECORD LENGTH: 560

MUMBER OF LOGICAL RECORDS:

##30RT/MERGE WORK FILE SPECIFICATION#¥
WORK FILE VOLUME: D501

WORK FILE TYPE: E

##SORT/MERGE INPUT FILE SPECIFICATION+##
FILE PATHNAME: . SRTDAT

FILE NAME: S

LOGICAL RECORD LENGTH: 80

MUMBER OF LOGICAL RECORDS: 400

ENTER NEXT SPECIFICATION -- SELECTIOM OR REFORMATTING
NEXT: R
##SORT/MERGE REFORMATTING SPECIFICATION#*
FIELD TYPE: N

CHARACTER PORTIDN: C

BEGINNING LOCATIDN: 23

ENDING LOCATION: 27

ENTER NEXT SPECIFICATION -- SELECTION OR REFORMATTIMNG

NEXT: R
##S0RT/MERGE REFORMATTING SPECIFICATION®%

FIELD TYPE: D '

CHARACTER PORTION: C

BEGINNING LOCATION: i

ENDING LOCATIODN: 80
EMTER NEXT SPECIFICATION -— SELECTION OR REFORMATTIRNG
MEXT:

RUN SORT/MERGE?: YES NO

L3

Figure B-2. Interactive Examples
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8.2.2 Batch Mode

To speclfy an alternate sequence In a batch control siream, you must specify the aiternate se-
quence keyword value, AS =8, in the header command statement, SM$HD, Enter the alternate se-
quence command statement, SM$ALT, as needed immediately following the header command
statement. An additional SM$ALT statement that contains no alternate pairs Indicates to
Sort/Merge the end of the alternate sequence specificaton.

Flgure B-3 Is an example of batch stream alternate sequence specHication.

B-4

BATCH

SMESMC CFN=. CONTRI.

SM$HD A5=85, TCL=80, DCF=" ", PO=0, OR=80, M5=14000
SM$ALT EAP=30FO031F132F233F334F435F536F637F739F8
SM$ALT EAP=39F241C142C243C344CA45C546CH47C748(CR
SMEALT EAF=49C94AD14BD24CD34DD44EDSAFDAS0D75108
SMEALT EAP=52D?53ER2TAE3S5E456ES57ELSBE7 SPEBLOEY
SMEALT

SMs0UT FP=. OUT33, LRL=BO, PRL=5&0

SMsWKF

SM$IN FF=DS0Q1, SRTDAT, LRL=80, NOLR=400

SM$REF FT=N, BL.=1, EL=30

SMsCLS

XDBBM CFiN=D501. CONTRL, LDN=LPO1

BM$EMC CFN=. CONTRL

SMsHD AS=S, TCL=80, DCF=" ", P0=0, DR=80, MS=14000
SM$ALT EAP=FO30F131F232F333F423F535F&34F737F838
SM$ALT EAP=F939C141C242C343C444C545C645C747C848
SM$ALT EAP=C949D14AD24BD34CD44DD5S4EDS4FD750D851
SMSALT EAP=D9S2E253E354E455ESS4EAS7E7SBEBSPETLD
SMEALT

SM$0UT FP=. OUT34. LRL=80, PRL=54&0

SMEWKF

SM$IN FP=D501. SRTDAT, LRL=80, NOLR=400

SM$REF FT=N, BL=1, EL=80

SM$CLE

XBSM CFM=D501. CONTRL. LDN=LPO1

SM&EMC CFN=DS01. CONTRL

SM$HD SM5=D, TCL=2, PO=0, ORL=80, M5=12000

SM$0UT FP=D501. QUT35

SME1N FP=D501. SRTDAT

SM$SLC CP=C, D1E=5, REL=EQ, FOC=C, 02C=5

SMSREF FT=N, EL=5

SMEREF FT=0, EL=65

SM$REF FT=D, BL=1, EL=80

SM&CLS

XABSM CFN=. CONTRL, LDN=LPC!

EBATCH

Figure B-3. Batch Example
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- Appendix C

ASCIl Codes

The following diagram shows the zone and diglt character portlons of the ASCII codes for btnary
and for hexadecimal: ‘ ~ -

CHARACTER

CHARACTER PORTION PORTION

Letter A = 100 0001 41

_—I_ 1
ZONE PORTION '

DIGIT PORTION

16

- DIGIT PORTION

ZONE PORTION

2280072
Table C-1. ASCI| Control Codes’
Binary Hexadecimal
Control Code Code
NUL — Null 0000 0000 o0
SOH — Start of heading 0000 0001 01
STX — Start of text 0000 0010 02
ETX — End of text 0000 0011 03
EOT — End of transmisslon 0000 0100 04
ENQ — Enquliry 0000 0101 05
ACK — Acknowledge 0000 0110 08
BEL — Bell 0000 0111 07
BS — Backspace 0000 1000 08
HT — Horlzontal tabulation 0000 1001 09
LF — Line feed 0000 1010 0A
VT — \Vertical tab 0000 1011 0B
FF — Form feed 0000 1100 oc
CR — Carrlage return 0000 1101 0D
SO — Shift out 0000 1110 0E
Sl — Shiftin 0000 1111 OF
DLE — Data link escape 0001 0000 10
DC1 — Device control 1 0001 0001 11
DC2 — Device control 2 ‘ 0001 0010 12
DC3 — Devlce conirol 3 0001 0011 13
DC4 — Daevice control 4 (stop) 0001 0100 14
NAK — Negatlve acknowledge 0001 0101 15
SYN — Synchronous idle 0001 0110 16
ETB — End of transmisslon block 0001 0111 17

2272060-9701 ' c1




ASCH Codes

.. Table C-1. ASCII Control Codes' (Conlinued)

Binary Hexadecimal
Control Code Code
- GAN — Cancel S © 00011000 18

EM — End of medlum 0001 1001 19
SUB — Substitute 0001 1010 1A
ESC — Escape : ‘ 0001 1011 18
FS — Flle separator 0001 1100 iC
GS — Group separator 0001 1101 1D
RS — Record separator 0001 1110 1E
US  — Unlt separator - 0001 1111 1F
DEL — Delete, rubout 0111 1111 7F

* Amerlcan Standards Instiiute Publlcatlon X3.4-1988
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Table C-2. ASCI Character Code’

ASCll Codes

I-Iaxadaclma'I

Blnary Hexadeclimal Blnary
Character Code Code Character Code Code
Space 0010 0000 20 P 0101 0000 50
! 0010 0001 21 Q 0101 0001 51
*(double guote) 0010 0010 22 R 0101 0010 52
# 0010 0011 23 S 0101 0011 53
$ 0010 0100 24 T 0101 0100 54
% 0010 0101 25 U 0101 0101 55
& 0010 0110 26 v 0101 0110 56
‘{(single quote} 0010 0111 27 w 0101 0111 57
( 0010 1000 28 X 0101 1000 58
) 0010 1001 29 Y 0101 1001 59
*{asterisk) 0010 1010 2A Z 0101 1010 5A
+ 0010 1011 2B [ 0101 1011 5B
S{comma) 0010 1100 2C \ 0101 1100 5C
- «(minus) "0010 1101 2D ] 0101 1101 5D
(period) 0010 1110 2E A 0101 1110 5E
/ 0010 1111 2F __ f{underline} 0101 1111 5F
0 0011 0000 30 \ 0110 0000 60
1 0011 0001 31 a 0110 0001 61
2 0011 0010 32 b 0110 0010 62
3 0011 0011 33 c 0110 0011 63
4 0011 0100 34 d 0110 0100 64
5 0011 0101 35 e 0110 0101 65
6 0011 0110 36 f 0110 0110 66
7 0011 0111 37 g 0110 0111 67
B 0011 1000 38 h 0110 1000 68
9 0011 1001 39 i 0110 1001 69
: 0011 1010 3JA i 0110 1010 6A
; 0011 1011 3B k 0110 1011 6B
< 0011 1100 3c | 0110 1100 6C
= 0011 1101 3D m 0110 1101 6D
> 0011 1110 3E n 0110 1110 6E
? 0011 1111 3F 0 0110 1111 6F
@ 0100 0000 40 p 0111 0000 70
A 0100 0001 41 q 0111 0001 71
B 0100 0010 42 r 0111 0010 72
C 0100 0011 43 s 0111 0011 73
D 0100 0100 44 t 0111 0100 74
E 0100 0101 45 u 0111 0101 75
F 0100 0110 46 v 0111 0110 76
G 0100 0111 47 - w 0111 0111 77
H . 0100 1000 48 X 0111 1000 78
| 0100 1001 49 y 0111 101 79
J 0100 1010 4A z 0111 1010 7A
K 0100 1011 4B { 0111 1011 7B
L 0100 1100 4C , 0111 1100 7C
M 0100 1101 4D } 0111 1101 7D
N 0100 1110 4E ~ i1 1110 7E
L&) 0100 1111 4F
Note: !
* American Standards Institute Publicatlon X3.4-1968
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Appendix D

EBCDIC Codes

The following diagram shows the zone and digit character portions of the EBCDIC codes for binary
and for hexadecimal:

CHARACTER PORTION

CHARACTER

_l'__ PORTION

Letter A = 1100 0001, = Cl,e
ZONE PORTION __J L DIGIT PORTION
DIGIT PORTION ZONE PORTION
2280074
Binary Hexadecimal Binary Hexadecimal
Meaning Code Code Meaning Code Code
NUL 0000 0000 00 cu1 0001 1011 1B
SOH 0000 0001 o IFS 0001 1100 1C
STX 0000 0010 02 IGS 0001 1101 ID
ETX 0000 0011 03 IRS 0001 1110 1E
PF 0000 0100 04 IUs o001 1111 1F
HT 0000 0101 05 DS 0010 0000 20
LC 0000 0110 06 50S 0010 0001 21
DEL 0000 0111 07 FS 0010 0010 22
RLF 0000 1001 09 BYP 0010 0100 24
SMM 0000 1010 DA LF . 0010 0101 25
VT 0000 1011 0B EOBor ETB 0010 0110 26
FF 0000 1100 oC PRE or ESC 0010 0111 27
CR 0000 1101 oD — —_ —_
SO 0000 1110 QE SM 0010 1010 2A
St 0000 1111 OoF cuz 0010 1011 2B
DLE 0001 0000 10 — — _
DC1 0001 0001 1 ENG 0010 1101 2D
DC2 0001 0010 12 ACK 0010 1110 2E
DC3 0001 0011 13 BEL 0010 1111 2F
RES 0001 0100 14 — — —
NL 0001 0101 15 SYN 0011 0010 32
BS 0001 0110 16 — — —
IL 0001 0111 17 F'N 0011 0100 34
CAN 0001 1000 18 RS 0011 0101 35
EM 0001 1001 19 uc 0011 0110 36
cC 0001 1010 1A EOT 0011 0111 37
D1
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EBCDIC Code

Binary Hexadecimal Binary Hexadecimal
Meaning Code ~ Code Meaning Code Code
— - - ] 1001 0001 91
cu3 0011 1011 aB k 1001 0010 92
DC4 0011 1100 3C [ 1001 0011 93
NAK 0011 1101 3D m 1001 0100 94
— — - n 1001 0101 95
suB 0011 1111 3F o 1001 0110 96
sP 0100 0000 40 P 1001 0111 5
- - _ q 1001 1000 98
¢ 0100 1010 4A r 1001 1001 9
{period) 0100 1011 4B . -
< 0100 1100 4c : }g:g gg% "
( 0100 1101 4D \ 1010 0011 A3
' 0100 1111 aF v 1010 0101 A5
& 0101 0000 50 W 1010 0110 . AB
- — - X 1010 0111 A7
| 0101 1010 5A y 1010 1000 A8
$ 0101 1011 5B z 1010 1001 A9
*{asterisk) 0101 1100 5C _ - -
) 0101 1101 5D { 1100 0000 Co
; 0101 1110 5E A 1100 0001 c1
—/ 0101 1111 5F B 1100 0010 c2
(minus) 0110 1111 60 C 1100 0011 c3
/ 0110 0001 61 D 1100 0100 C4
— — - E 1100 0101 C5
,(comma) 0110 1011 6B F 1100 0110 Cé
% 0110 1100 6C G 1100 0111 c7
—{underline) 0110 1101 6D H 1100 1000 ce
> 0110 1110 6E I 1100 1001 C9
? 0110 1111 6F ‘— — -
_ . _ - 1101 0000 Do
' J 1101 0001 D1
. 0111 1010 7A K 1101 0010 D2
¥ 0111 1011 7B L 1101 0011 D3
@ 0111 1100 7C M 1101 0100 D4
(single quote) 0111 1101 7D N 1101 0101 D5
= 01111110 /€ 0 1101 0110 D6
“(double quote) 0111 1111 7F P 1101 0111 D7
- - - Q 1101 1000 D8
a :ooo gg% g; A 1101 1001 D9
b 000 — — —
¢ 1000 NO11 83 S 1110 0010 E2
d 1000 0100 84 T 1110 0011 E3
o 1000 0101 85 u 1110 0100 E4
f 1000 0110 86 Vv 1110 0101 E5
a 1000 0111 87 w 1110 0110 E6
h 1000 1000 88 X 1110 0111 E7
i 1000 1001 89 Y 1110 1000 E8
—_ - - z 1110 1001 E9
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EBCDIC Code

Binary Hexadecimal Binary Hexadecimal
Meaning Code Code Meaning Code Code

- —_ — 5 1111 0101 F5

0 1111 0000 FO 6 1111 0110 F6&

1 1111 0001 F1 7 1111 0111 F7

2 1111 0010 F2 8 1111 1000 F8

3 1111 G011 F3 9 1111 1001 F9

4 1111 0100 F4 — - —
D-3/D-4
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Appendix E

Data Types for COBOL and Pascal

E.1 INTEGER

15 SIGNIFICANT BITS

ANOTE: S 1S THE SIGN BIT. 0=POSITIVE;

1 =NEGAT IVE
{(A)i35752
This is a 16-bit two's complement value.
Nomenclature:
COBOL: COMPUTATIONAL-1
Pascal: INTEGER
E.2 EXTENDED INTEGER
[0 | 15
S i MOST SIGNIFICANT BITS (MSB)

16 LEAST SIGNIFICANT BITS (LSH)

NOTE: S IS THE SIGN BIT; 0=POSITIVE
1=NEGATIVE , :

(A)135753

This is a 32-bit two’s complement value.

Nomenclature:

COBOL: COMPUTATIONAL-4

Pascal: LONGINT
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Data Types for FORTRAN, COBOL, BASIC and RPG I

E.3 FLOATING POINT

EXPONENT 8 MsSB

16 LEAST SIGNIFICANT BITS

NOTE . S IS THE SIGN BITS, O0=POSITIVE

1 =NEGATIVE '
(A)135754
Nomenclature:
CcoBOL: ~—
Pascal: REAL (n), where n <7
E.4 EXTENDED FLOATING POINT
0 t 7 8 15
EXPONENT 8 MsB
16 BITS
16 BITS
16 LEAST SIGNIFICANT BITS

IS THE SIGN BIT; 0=POSITIVE :
EGATIVE

NOTE: S
1

(A}135755

Nomenclature:
COBOL: —

Pascal: REAL (n), where n =8

E-2
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Data Types for FORTRAN, COBOL, BASIC and RPG I

E.5 SIGNED ASCIl

ASCIl NUMBER (HEX) ASCII NUMBER (HEX)
®
ASCII NUMBER (HEX) ASCI1l SIGN (HEX)
(A)135756

The ASC!I code for numbers 0 through 9 is 30,, through 39, respectively.
The ASCII code for the sign of a signed ASCII fleld is 2D, for minus, and 2B, Of 20,, for plus.
Nomenclature:

COBOL: Display (9) with sign

Pascal: —

E.6 LEADING SIGN UNPACKED FORMAT

sIGN | DIGIT | ZONE | DIGIT [ I ZONE | DIGIT

0 324 7 0 34 7 o 34 7

(A)143696
Leading sign unpacked format contains one decimal digit per byte and a sign in the leftmost zone
field of the data. '
Nomenclature:
COBOL: Display sign is leading

Pascal: —
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Data Types tor FORTRAN, COBOL, BASIC and RPG If

E.7 BEGINNING SIGNED ASCII

ASCII SIGN (HEX) ASCIl NUMBER (HEX)

ASCII NUMBER (HEX)

ASCH NUMBER (HEX)

(A)1 43697

The ASCII code for numbers 0 through 9 is 30, through 39y, respectively.

The ASCII code for the sign is in the leftmost byte: 2D,, for minus, and 2B, for plus.
Nomenclature:
COBOL: Display sign is separate leading

Pascal: '—

E-4
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Appendix F

Estimating Sorting Time

You can use the following formula to obtain a rough estimate of sorting time on a dedicated
system with all files on Trident disks:

Time = NOLR X LRL x 10

"MEM
where:
Time = sorting time in seconds
NOLR = number of logical records to be sorted
LRL = logical record length of the work flle; this is the sum of all reformatting specifica-
tions fields plus 2
MEM = bytes of memory; this is the value given on the header line

This glves a value with + 10 percent accuracy for most combinations of up to 40,000 records.
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Appendix G

Sorting with Many
Records or Limited Workspace

The DNOS disk storage allocation algorithm uses a set of predefined defaults for allocating disk
space. If large files are sorted (70,000 or more records) or you have limlted disk storage, the work
file and output file might not use the disk space most efficiently. To make the most efficient use
of disk space, specify the number of logicai records (NOLR) on the input created with initial and
secondary allocatlon sizes of the number of logical records divided by 8. Also, precreate the
output file, specifying an Initial allocation of NOLR and a secondary allocation of the number of
logical records divided by 8.
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Alphabetical Index

Introduction

HOW TO USE INDEX

The Index, table of contents, list of illustrations, and list of tables are used in conjunctlon to ob-
taln the location of the desired subject. Once the subject or topic has been located In the index,
use the appropriate paragraph number, figure number, or table number to obtain the corre-
sponding page number from the table of contents, list of illustrations, or list of tables.

INDEX ENTRIES

The following index lists key words and concepts from the subject material of the manual together
with the area(s) in the manual that supply major coverage of the listed concept. The numbers along
the right side of the listing reference the following manual areas:

e Sections — Reference to Sections of the manual appear as “Sections x'' with the sym-
bol x representing any numeric quantity.

e Appendixes — Reference to Appendixes of the manual appear as “Appendix y” with the
symbol y representing any capital letter. '

s fParagraphs — Reference to paragraphs of the manual appear as a series of
alphanumeric or numeric characters punctuated with decimal points. Only the first
character of the string may be a letter; all subsequent characters are numbers. The first
character refers to the section or appendix of the manual in which the paragraph may be
found.

« Tables — References to tables In the manual are represented by the capital letter T
followed Immediately by another alphanumeric character (representing the section or
appendix of the manual containing the table). The second character is followed by a
dash (-} and a number.

Tx-yy
) Figures — References to figures In the manual are represented by the capital letter F
followed immediately by another alphanumeric character (representing the section or

appendix of the manual containing the figure). The second character Is followed by a
dash {) and a number.

Fx-yy

e Other entries in the Index — References to other entries in the index preceded by the
word “See” followed by the referenced entry.
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Index

Address-Only Sort (SORTA)........ 2.3, T441
Alternate:
Collating Sequence
Specification ............ Appendix B,
426,624
Pairs ........................ T8-1
Sequence;
ALTSEQ ........................ B.1
Command Statement ...... ... . 426
Header Specification ....... ... .. 426
Sequence Keyword, AS ....... . .. 4.2.8,
: T4-1, T8-1
AND Continuation Line . ........... .. T6-1
AS — Alternate Sequence
Keyword................ 4.2.6, T4-1, T8-1
Ascending Sequence ............ .... 425
ASCII:
Character:
Codes..................... Appendix C
Portion, Digitand Zone ..... ... 6.2.4,T7-1
Collating Sequence .......... 4.2.6
Signed ASCII Character . . .6.2.4,7.3.4.2, T7-1

Assembly Language:

CALLStatement................ ... . 9.2
Linking ..................." 9.26
Background Processing,SCI.......... 8.2.3
Batch: :
Command, Execute Batch (XB) ......358
Command, Execute Batch
Sort/Merge (XBSM) .............. 3.5.8
Command Statement:
BATCH ..................... ... T3-1
EBATCH................. .. T3-1,T8-2
Format ...................... .. 8.3.2
SMSALT ................ " T8-1
SMECLS................. . T3-1,T8-2
SMSHD ............... 731, T8-1, T8-2
SMEIN ...................0 T3-1,T8-1
SMSOUT .............. T3-1,78-1,T8-2
SMSREF .............. T3-1,T8-1, 18-2
SM$SLC..................0 T3-1,T8-2
SMESMC .............. ... T3-1,T8-2
SMSWKF.............. T3-1,781,T8-2
XBSM ...................° T3-1,T8-2
ControlFite............... ...~ " 3.2
Control Stream Examples . . .. .. Section 3
F10-9
Keywords ..................... ... . 3.2
Mode .....................0.. 8.3
Beginning:
Locatlon, KeywordBL . ... .. ... 7.3.5,T7-1
Sign Unpacked Format . .6.24,7.3.4.7,T71
BL — Beginning Location
Keyword .................... 7.3.5,T7-1
CALL Statements, Language ........... 9.2

CFN — Control File Name Keyword ....3.3.7
Channel, Interprocess
Communication(IPC) .......... .. 9.1.4

Index-2

Character:
Keywords:
RC — Record Character .. .. .7.3.6, T7-1
SC — Substitute Character. . . 7.3.7, T71
Portion:
24,77

DigitASCN ................ 6.2.4,T7-1
SignedAscll ............... . 6.2.4
Specification, Keyword CP ... .. .. 7.3.4,
T6-1, T7-1, T8-1
ZoneASCH ................ 6.24,T7-1
COBOL:
CALL Statement.................... 9.2
DataTypes ................. Appendix E
Example..................... . .. 9.3.2
Linking...................... .00 9.2.6
Codes:
EBCDIC ................... Appendix D
ASCll Character. ............ Appendix C
Collating Sequence: -
Alternate......... Appendix B, 4.2.6, 6.2.4
Ascll .....................> 4.2.6
Normal and Opposite.......... . .. 7.3.3.1
Column Summary:
Header Specification............ . .. T4-1
Input File Description ............ . . T5-3
Output File Description ......:.. ... T5-1
Record Selection Specification . . . . . . T6-1
Reformatting Specification . ...... .. T7-1
Work File Description ......... ... .. T5-2
Command:
XB, Execute Batch ................ 3.5.8
XBSM, Execute Batch
Sort/Merge . ........... 3.5.8,T3-1,T8-2
XSM, Execute Background
SortfMerge ..................... 8.2.3
XSMF, Execute Sort/Merge
(Foreground) ........ .......... 8.23
Command Interpreter
Interface,SCI................. Section 8
Command Statement:
ALTSEQ ...................... ... 4.26
BATCH ...................... "~ T3-1
Batch Stream.................. . 8.3.1
EBATCH.................. ... T3-1,T8-2
Format,Batch .............. ... .. | 8.3.2
SMBALT ................... .~ T8-1
SMECLS ................... T3-1,78-2
SMS$HD ................. T3-1,78-1,T8-2
SMBIN .................... 0 T3-1, 781
SMSOUT ................ T3-1,T8-1,78-2
SMSREF ................ T3-1,78-1,78-2
SMSLC................... " T3-1,T8-2
SMESMG ...................] T3-1,T8-2
SMEWKF................ T3-1,78-1,T8-2
Comparison:
DigitandZone .................. .. 6.2.4
Operand 1and Operand2...... . .. .. 6.2.5
CON — Continuation Line Keyword ...6.2.3,
7.3.8, T6-1, T7-1, T8-1
Conditional Force ............. .. . 7.3.3.2
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Constant Keyword — FOC. . .6.2.7, T6-1, T8-1
Continuation Line, Keyword CON .....6.2.3,

7.3.8, T6-1, 171, T8-1
Control Field:

Definition ................ ... 221,721
Drop Control Fields ......4.2.8,T4-1,T8-1
FloatingPoint................... 7.3.4.4
Forced.... ...t 7.3.3.2
Integer........covvviiiininions 7.3.43
Normal Sequence ............... 7.3.31
Opposite Sequence .............. 7.3.3.1
Packed and Unpacked
Numeric.........7.3.45,7.3.46,7.3.4.7
Signed ASClI ........cooviiii 7.3.4.2
Controt File,Batch .. ................ .. 3.2
Control File Name, Keyword CFN .. ... .3.3.7
Control FilePrintout ................ F10-6
Control Statement Compiler Module . .11.2.1
Control Stream Example,
Batch........cccuvinnn Section 3, F10-9
CP — Character Portion
Keyword ........... 7.3.4,T6-1,T7-1, T8-1
Cumulative FileExample ............. 10.4
Data:
Field ........cveiieeiiann, 222,7.21
Force......coiviiiinnairiannasats 3.4.1
Summary DataField......... 2.3.2,7.3.3.4
Types,Language ............ Appendix E
DCF — Drop Control Fields
Keyword................ 4,2.8, T4-1, T8-1
DebugAid .........cooviiiiiinn, 9.4
Decimal Format:
SignedPacked.............. 7.3.4.5, T71
Signed Unpacked ........... 7.3.45,T71
Descending Sequence ............... 425

Digit ASCII Character Portion .. ...6.2.4,T7-1
Drop Control Fields,
Keyword DCF............ 4.2.8, T4-1,T81

EAP — Enter Aliernate Pairs Keyword ..T8-1
EBATCH Batch Command

Statement ............. .0 T3-1,T8-2
EBCDICCode ................ Appendix D
EL — Ending Location Keyword...7.3.5, T7-1
Ending Location, Keyword EL. ....7.3.5,T7-1
Enter Alternate Pairs, Keyword EAP ... .T8-1

EQ Relational Operator .. ............. T6-1
ErrorMessages . ...vcoveirinrnernnns TA1
Execute Background Sort/Merge
Command, XSM................... 8.23
Execute Sort/Merge {(Foreground)
Command, XSMF ................. 8.23
External Interface Specification .. .Section9
Fiald:
Control .........cviviiniunn. 2.2.1,7.21
1 - 2.227.21
Forced..........cc.icvivun 2.22,733.2
Length Restriction. . ................ 7.2
Normal Sequence Control. ........7.3.3.1
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Opposite Sequence Control .. .....7.3.3.1
or Constant, Keyword FOC ... ...... 6.2.7,
T6-1, T8-1
Record. ..ot inin e 2.2
SummaryData ............. 2.3.2,7334
F_l'l'ype, Keyword FT ............ 7.3.3,T71
ile:
Control .......c.. iy 3.2, T8-1
Description Specification ...... Section5
VO ErrorMessages ......ocouvreens TA-3
Records in Input, Work, and
OutputFiles ........ ...t F10-3
Specification:
INput ... i s 5.4
Output . .. oo et s 5.
WOrK ..t 5.3
Type, Keyword FT.........5.2.1.2, 5.4.1.2,
T5-1, T5-3, T8-1
Floating-Point Format ..7.3.4.4, E.3, E.4, T7-1
FOGC — Fleld or Constant
Keyword ................ 6.2.7, T6-1, T8-1
Force:
Conditional ........covvrvee..t..7.33.2
Data ... .viiiii i i 7.3.4.1
Force-All ... e 7.3.3.2
Unconditional ................... 7.3.3.2
Force-AlIFOIGE. . ..o i vivennnnnn 7.3.3.2
Forced:
ControlField.............. ..., 7.3.3.2
DataField ..........ccovvvvaaatn 7.3.3.3
Field . ..ot it iinnnnnens 223
Foreground Processing, SCl .......... 8.2.3
Foreground Sort/Merge
Command........coiveineins See XSMF
Format:
Batch Command Statement......... 8.3.2
Beginning Sign Unpacked . ...7.3.4.7,T7-1
Floating-Point .............. 7.3.4.4,T71
Leading Sign Unpacked . .....7.3.4.6,T7-1
Negative:
acked ... . e 6.2.8
Unpacked................cc.uvn 6.2.8
Packed .......ccoiviiinnianaannn, 6.2.4
Signed:
ASCIl Character. .......... 7.3.4.2,T71
Integer ...........cvnnnnn 7.3.43,T7-1
Packed Decimal .......... 7.3.4.5,T71
Unpacked Decimal ........7.3.45,77-1
Unpacked.........oovvuunennnnns 6.2.4
FP — Input File Pathname
Keyword .............. 5.4.1.3, T5-3, T8-1
FP — Output File Pathname
Keyword .............. 5.4.1.3, T5-1, T8-1
FT Keyword:
FieldType .......coovvieann 7.3.3,T71
Input File Type .........52.1.2,T5-3,T81
Output File Type........52.1.2,T5-1,T81
GE Relational Cperator ............... T6-1
GT Relational Operator . .............. T61
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Header Specification ............ Section 4
ColumnSummary ................. T4-1
Include-AllLine ................... 6.2.2.2
Include and OmitSets.............. 6.2.2.4
Includeline ...................... 6.2.2.1
IncludeSets.................... T6-2, T6-4
Indicator:; B
CharacterPortion................ 6.2.4.1
OverflowField . ................ .. 7.3.10
SignedASCIF . .................. 6.2.4.2
Information Messages ............... TA-2
Initialization Subroutine,
SRTINT ................... .. 9.1.1,9.2.1
input File:

Column Specification Summary . .5.4, T5-3

File Type, Keyword FT . ..5.4.1.2, 76-3, T8-1
Pathname, Keyword FP . .5.4.1.3, T5-3, T8-1
Specification ...................... 5.4
Interactive:
SC! Prompt and Response
Sequence ................ F8-6, F10-8
SClPrompting . ................... 8.2.5
Example Using ALTSEQ.......... FA-2
Interface:
Language Library Subroutines ......9.2.6
Speclfication, External . ........ Section9
System Command Interpreter . . . Section 8
Internal MessageCodes . ............. TA-2
Interprocess Communication:
Channels ........................ 9.14
Using Subprograms ............... 9.1.1
HOErrorMessages .................. TA-3
KeyField ............... See Control Field
Kexword: -
S — Alternate Sequence.......... 4.2.6,

T4-1, T
BL — Beginning Location . .....7. T
CFN — Control Flile Name .. ........ 3.3.

CON — Continuation Line ... .6.2.3,7.3.8,
T6-1, T7-1, T8-
CP — Character Portion ... ... .. 7.3.4,T6-1,
T7-1, T8-1
DCF — Drop Control Fields . ....... 4.2.8,
T4-1, T8-1
EAP — Enter Alternate Pairs ........ T8-
EL — Ending Locatlon. .. ...... 7.3.5, T7-1

'I_EICJ)C — Fleld or Constant . .6.2.7, T6-1, T8-1
Input File Pathname. . .5.4.1.3, T5-3, T8-1

Output File Pathname ........ .5.4.1.3,
T5-1, T8-1
FT;
FleldType................. 7.3.3, T7-1
Input File Type .......5.4.1.2, T5-3, T8-1
Output File Type......5.4.1.2, 751, T8-1
LDN — Listing Device Name . . . . . L0337
LRL:
Input File Logical Record
Length............ 5.4.2.2, T5-3, T8-1
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Output File Logical Record
Length............ 5.4.2.2, T5-1, T8-1
MS — Memory Size. . ... 4,212, T4-1, T8-1
NOLR:
Input File Number of
Logical Records . .. .5.4.2.3, T5-3, T8-1
Output File Number of
Logical Records . . . .5.4.2.3, T5-1, T8-1
ORL — Output Record Length .. .. ..4.2.9,

T4-1, T8-1
OVF — Overtlow ............. 7.39 T71
O1B — Operand 1 Beginning ....... 6.2.5,
T6-1, T8-1 .
O1E — Operand 1 Ending. .6.2.5, T6-1, T8-1
02B — Operand 2 Beginning ....... 6.2.8,
T6-1, T8-1
02C — Operand2Constant ........ 6.2.8,
T6-1, T8-1
O2E — Operand 2 Ending. .6.2.8, T6-1, T8-1
PO — Print Option ....... 4.2.7, 741, T8-1
PRL — Physlcal Record Length .. .5.2.2.3,
T5-1, T8-1
RC — Record Character ....... 7.3.6, T7-1
REL — Relational Operator. ........ 6.2.6,
T6-1, T8-1
RST — Record Selection Type'......6.2.2,
T6-1, T8-1
SC — Substitute Character. ....7.3.7, T7-1
SMS — Sort/Merge Sequence .. ... .4.2.5,
T4-1, T8-1
SMT — Sort/Merge Type ..4.2.3, T4-1, T8-1
TCL — Total Control Length ... .. ... 424,
T4, T8-1
VAR — Variable Lengih Records . . .4.2.10,
T4-1, T8-1
VO — Verify Option .....4.2.11, T4-1, T8-1
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