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About This Manual

Who should use this manual . . .

The purpose of the Sort Guide is to familiarize readers with the types of sorted
output offered by the system and to serve as a reference for the programmer who
will design and code sort jobs or the system operator who will run them.

Using this manual, the reader can:

Identify the type of sorted output needed

Define the sort specifications

Enter the sort specifications into the system

Run a sort job using the SORT procedure or OCL statements

Supply OCL statements and sort specifications when using procedures to run
a sort job

Efficiently use sort run time.

How this manual is arranged . . .

The information in this manual is organized into two major sections:

A guide section. This section, which includes chapters one through six,
contains information about how to design, code, and run a sort job, and uses
examples of some column entries for the sort specifications.

A reference section. This section, which includes chapters seven through nine,
contains the sort specifications column entries.

The remainder of this Sort Guide includes several appendixes, a glossary, and an
index.
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What you should know . . .

Learning About Your Computer, SC21-9018, is an introduction to data
processing on the system.

If you need more information . . .

You should also have . . .

Summary of changes

Xii

Operating Your Computer, SC21-9026, explains how to operate the devices
associated with System/36.

Source Entry Utility Guide, SC21-7901, explains how to enter source programs
on System/36.

Ideographic Sort Guide, SC09-1054, explains how to design, code, and run
sort programs and procedures that use ideographic data characters.

System Reference, SC21-7938, is a reference manual for all System/36
statements, procedures, and commands.

System Messages, SC21-7938, contains all sort messages that are printed or
displayed by System/36 during a sort job run.

Before Calling for Service, SC21-7919, helps you determine whether a problem
is in your own program or in the computer.

Sort Specifications, GX21-9089, is a form used to code sort jobs.

Translation Table and Alternate Collating Sequence Coding Form, GX21-9096,
is used to change the standard collating sequence.

The following changes have been made for Release 3 Modification 0:

Chapters 4 and 5 contain references to the use of remote files. See the
Distributed Data Management manual, SC21-8011, for more information.

Chapter 4 contains more information on sorting multiple master files.

Various technical and editorial changes have been made to improve the
quality and usability of this manual.



Chapter 1. An Introduction to Sort

Sort is one of the system utilities in the IBM System/36 System Support Program
(SSP) that allows you to do the following:

®  Arrange records in a file into ascending order, descending order, or a
combination of the two

®  Drop records from a file
¢ Reformat records in a file
®  Merge records (up to eight input files) into one file.

The input data to a sort program is never changed except when you specify that
the output file overlay (that is, be written over) the input file. When you specify
that the sort program write the output file over the input file, all the input data is
lost. When you do not overlay the files, the sort program simply makes a copy of
the input data and uses the copied records when processing sort jobs.

What You Can Do Using Sort

The sort program provides an easy way to arrange records in a data file into a
specific sequence. You identify to the system (using sort specifications) the type
of sorted output you want and the records and fields to be used by the sort
program to arrange the records and fields in a certain order.

You must specify which input fields will control the sorting. You can use fields
within the input records to control the order in which the records will be
arranged. You can define one or more of these fields, called control fields, in a
sort job. For example, you can specify that one control field arrange some
records in a certain order while another control field arranges other records in the
opposite order.

To specify how you want a file sorted, you use sort specifications. The sort
specifications are described in detail in Chapter 2.

The sort program performs operations that generate the following types of sorted
output:
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Regularly sorted files (SORTR)

The records are ordered as you specify to the sort program. Specified data
fields (pieces of information in a file) can be included with control fields in
these sorted records. A single output record is created for each input record
the sort program selects for processing. The output from a regularly sorted
file is a file of sorted records that can contain:

— Control fields only (Control fields are fields in the input record that are
used to sort the records.)

— Data fields only (Data fields are fields within the input and work records
that have no effect on the sorting process. They are written into the
output file as specified.)

— Control fields and data fields.

The sort program generates a regularly sorted file as follows (the input
records are sorted by customer number):

Input
Customer Item Quantity
Number Customer Name Number Ordered
1100 Ransom’s Home Center 10012000 260
Customer
Accounts 400 Republic Savings & Loan 80012010 1050
100 Currey’s Upholstery 20011230 100
800 Davies' Realty 60013000 500
Sort
Output
100 Currey'’s Upholstery 20011230 100
400 Republic Savings & Loan 80012012 1050
800 Davies’ Realty 60013000 500
1100 Ransom’s Home Center 10012000
\

1-2

Control Fields
and Data Fields

Currey’s Upholstery
Republic Savings & Loan

Davies’ Realty

Ransom’s Home Center

Control Fields
Only

Data Fields
Only



® Sorted files with accumulated totals, sometimes called summary output
(SORTRS).

A total or totals can be accumulated in the sorted records. A single output
record is created for each unique field used to sort records, with some values
added together for a single total. A summary sorted file contains:

— Summary fields only
— Control fields only
— Control fields and summary fields.

The sort program generates a summary sort as follows (the input file is sorted
by item number):

Input
Customer Item Quantity
Number Customer Name Number Ordered
1100 Ransom’s Home Center 10012000 260
400 Republic Savings & Loan 80012010 1050
100 Currey’s Upholstery 20011230 100
800 Davies’ Realty 60013000 500
400 Republic Savings & Loan 10012000 6000
1100 Ransom’s Home Center 70015120 300
400 Republic Savings & Loan 30010010 4000
Sort
Output
10012000 6260
20011230 100 10012000
30010010 4000 20011230
60013000 500 30010010
70015120 300 60013000
80012010 1050 70015120
\\ \ 80012010
Control Data
Fields Fields
Control Fields \
Only Data Fields
Only

1-3
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® Files of record addresses; sometimes called addrout sort (SORTA).

This sorted output contains only locations of records in files. The output
from a record address sort consists of relative record numbers of some or all
the records in the input file, although the relative record numbers never
appear in the input file. The relative record number value of the first record

in the input file is always zero.

The sort program generates a record address sort as follows:

Input
Customer Item Quantity
Number Customer Name Number Ordered
1100 Ransom’s Home Center 10012000 260
400 Republic Savings & Loan 80012010 1050
100 Currey’s Upholstery 20011230 100
800 Davies’ Realty 60013000 500
Sort
Output
00 00 02
00 00 01 (The input records were sorted in
00 00 03 ascending order by customer number.)
00 00 00

Relative Record
Numbers Only

Several types of files can be used as input to a sort job: indexed, sequential, or
direct disk files. However, once a file is sorted, the output will always be a single

file with sequential organization.

As many as eight files can be sorted at any one time with either all or some of the
records in the input file(s) being written into the output file. If you sort more
than one file at a time, all the input files must have the same record length.



Regularly Sorted Files

The sort program does not require unique control fields. However, if duplicate
control fields are found in the input records of jobs whose output will be a file
containing regularly sorted data or record addresses, the records with the same
control field will be grouped together in the output file. You can, however,
specify that the grouped output records be written into the output file in the same
or the opposite order they had in the input file. Otherwise, their order will be
unpredictable.

The sort program ignores any descriptions associated with the files. Sort treats
both the input and output files as unformatted strings of characters, so fields are
defined by starting and ending positions rather than by field names. The only

format characteristics used by the sort program (other than the record length) are
those you specify using the sort specifications statements.

Regularly sorted files are the most commonly used sorted output. For this kind
of output file, a single output record is created for each input record selected.
Then the records are placed in the order you specified and contain the data you
selected from the input records.

Regularly sorted files can consist of the following information:

® Records containing both the field used to sort the records (the control field)
and data fields

e Records containing data fields only

® Records containing control fields only.

You can specify that other information be included in the sorted output, such as:

® Record identification information
This information identifies different types of records within the input file, if
multiple record types are present, and indicates the input records that will be
processed.

You can also specify the following:

e Control field identification
The sort specifications identify the location of the control fields within the

input string for each record type. The location of a control field is identified
by its starting and ending positions.
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¢  Qutput format

The output format indicates the fields within each input record that will be
included in the output record. This format must be defined for each record
type. The entire input record, or any part of it, can be placed in the output
record. If only portions of the input record will be included, each portion
must be identified by starting and ending positions. Each portion is assigned
an order by the sort specifications statements; this order determines how the
input portions will be placed in the output record.

The data in regularly sorted files can be rearranged from the highest value to the
lowest value (descending order), or from the lowest value to the highest value
(ascending order). (See Collating Sequences in Chapter 2 for more information.)
For example, assume you want to sort the following records in a file by customer
number with the smallest customer number written into the output file first. You
also want all the data in the input file, including the customer numbers, to be
written into the output file. Assume your input file contains the following
records:

Input Records

Customer Item Quantity

Number Customer Name Number Ordered

1100 Ransom’s Home Center 10012000 260
400 Republic Savings & Loan 80012012 1050
100 Currey’s Upholstery 20011230 100
800 Davies’ Realty 60013000 500

After the records are sorted, their order in the output file is changed to the
following:

Customer item Quantity
Number Customer Name Number Ordered
100 Currey’s Upholstery 20011230 100
400 Republic Savings & Loan 80012012 1050
800 Davies’ Realty 60013000 500
1100 Ransom’s Home Center 10012000 260
Control Field Data Fields

In the preceding example, not only is the order of the records changed to
ascending order; also the control field (customer number) and all the data fields
(customer name, item number, and quantity ordered) are written into the output
file.



In the previous example, had you sorted the records by customer number and

specified that customer names and quantities ordered be written into the output
file, your output would look like the following:

Customer Name

Currey’s Upholstery
Republic Savings & Loan
Davies’ Realty

Ransom’s Home Center

Quantity
Ordered

100
1050

500
260

[N

g

Data Fields Only

An Introduction to Sort
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In the preceding example, the output file contains data fields only. The data in
the control field (customer number) is not written into the output file.

If you had sorted the records by customer number (in ascending order) and
specified that customer numbers only be written into the output file, your sorted
file would look like the following:

Customer Numbers

100
400
800
1100

\

Control Fields Only

Here the output contains control fields only. Data fields are not written into the
output file.

Not only can you use the sort program to rearrange data in your files, but you
can also reformat your data. In this example, assume you want a file containing
all your customers names in alphabetical (ascending) order followed by customer
number, item number, and quantity ordered. The format of the records in the
input file, however, differs. Therefore, you want to change the format of the
records so the customer name becomes the first field in each record followed by
the other data fields. To do this, you could reformat the following input records
and sort them by customer name:

Customer Item Quantity

Number Customer Name Number Ordered
400 Republic Savings & Loan 80012010 1050
100 Currey’s Upholstery 20011230 100
800 Davies’ Realty 60013000 500

1100 Ransom’s Home Center 10012000 260




Once the records are sorted, your output would look like the following:

Customer Item Quantity
Customer Name Number Number Ordered
Currey’s Upholstery 100 20011230 100
Davies' Realty 800 60013000 500
Ransom’s Home Center 1100 10012000 260
Republic Savings & Loan 400 80012010 1050

You could also drop records from this file. For example, assume you want to
sort the previous records by customer number with the smallest number written
into the output file first (ascending order) and include only those records with an
order of 500 or more items in the output. Also, all the data in the input file will
be written into the output file. After the records are sorted, your output will
contain the following records only:

Customer Item Quantity

Number Customer Name Number Ordered
400 Republic Savings & Loan 80012010 1050
800 Davies’ Realty 60013000 500

Quantity Ordered

In the preceding example, the sort program omitted the records containing orders
of less than 500 items, or the following records:

Customer Item Quantity

Number Customer Name Number Ordered
100 Currey’s Upholstery 20011230 100

1100 Ransom’s Home Center 10012000 260

Quantity Ordered
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The sort program can also merge files. It can combine the records from two or
more input files into one output file by merging them as shown in the following
example:

In this example, two input files (FILEAA and FILEBB) containing the same type
of fields and the same record length are merged into one file (FILECC).

Input FILEAA

Customer Item Quantity

Number Customer Name Number Ordered
100 Currey'’s Upholstery 20011230 100
800 Davies’ Realty 60013000 500

1100 Ransom’s Home Center 10012000 260
400 Republic Savings & Loan 80012010 1050

Input FILEBB

Customer Item Quantity
Customer Name Number Number Ordered
Mary’s Quick Bisquits 300 60013000 25
Joe's Body Shop 700 20011230 75
Merge
Output FILECC
Customer Item Quantity
Number Customer Name Number Ordered
100 Currey'’s Upholstery 20011230 100
300 Mary’s Quick Biscuits 60013000 25
400 Republic Savings & Loan 80012010 1050
700 Joe'’s Body Shop 20011230 75
800 Davie's Realty 60013000 500
1100 Ransom’s Home Center 10012000 260

Although the records in FILEBB have a different format than those in FILEAA,
(customer number is the first field in FILEAA but the second field in FILEBB),
this difference in format does not prohibit you from doing a merge. Actually, the
data in the files can be rearranged, reformatted, dropped, and sorted either
before, during, or after the merge.
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Sorted Files with Accumulated Totals (or Summary Data)

Usually, you produce sorted files with accumulated totals (or summary data)
when you want to add data in certain fields in records such as adding the number
of items ordered and producing a file containing the totals. Assume, for example,
you want the following records sorted by item number (in ascending order) with
quantity ordered as a summary data field.

Customer Item Quantity
Number Customer Name Number Ordered
1100 Ransom'’s Home Center 10012000 260
400 Republic Savings & Loan 80012010 1050
100 Currey’s Upholstery 20011230 100
800 Davies’ Realty 60013000 500
400 Republic Savings & Loan 10012000 6000
1100 Ransom’s Home Center 70015120 300
400 Republic Savings & Loan 30010010 4000

Within the file, an output record is created that consists of a unique item number
identifying the total number of items ordered (quantity ordered) for that item
number. One output record is created for item number 10012000, for which a
total of 6260 (260 + 6000) items were ordered.

Item Quantity
Number Ordered
10012000 6260
20011230 100
30010010 4000
60013000 500
70015120 300
80012010 1 050\

Unique Item Unique Totals
Numbers

When you generate an output file of summary data, the output can be any of the
following kinds of records:

® Records containing data fields with accumulated totals only

® Records containing both data fields with accumulated totals and control fields

® Records containing data fields with accumulated totals, control fields, and
other data fields.
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You can generate the same kinds of output for a sorted file of accumulated totals
as you can for a regularly sorted file, except that you cannot generate
accumulated totals when your output is a regularly sorted file.
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Files of Record Addresses

The sort program can resequence records selected from a single file and generate a
record address file that reflects the new order. The record address file will contain
3-character relative record numbers only, of some or all the records in the input
file. Relative record numbers identify the physical location of records in a file.
The relative record number of the first record in an input file is always zero (00 00

00).

This type of output is normally used with programs that process files of record
addresses (addrout files). During processing, a single output record is also created
for each input record selected for sorting. Only one input file at a time can be
used to produce this type of output.

A sort specification statement is used to specify that the output will be a record

address file. In addition, sort specifications statements can provide the sort

program with the following information:

® Record identification information

Record identification information is used to identify record types within the

physical input file whenever multiple record types are present. This

information is also used to select a subset of record types for processing by

the utility.

e Control fields

A control field is the key definition that is used to reorder the records.

Control fields are defined by their starting and ending positions within the

input record.

Assume, for example, that you want to sort the following records by customer
number and produce an output file containing only record addresses (locations).

The records will be sorted by customer number in ascending order (with the

smallest customer number being written into the output file first).

Customer
Number

1100
400
100
800
400

1100
400

Customer Name

Ransom’s Home Center
Republic Savings & Loan
Currey’s Upholstery
Davies' Realty

Republic Savings & Loan
Ransom'’s Home Center

Republic Savings & Loan

Item
Number
10012000
80012010
20011230
60013000
10012000
70015120
30010010

Quantity
Ordered
260
1050
100
500
6000
300
4000

An Introduction to Sort
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For purposes of this example, the relative record numbers associated with the
input records are shown with the following data records. Keep in mind, however,
that relative record numbers never appear in the records with the data:

Customer Item Quantity
Number Customer Name Number Ordered

00 00 00 1100 Ransom’s Home Center 10012000 260
00 00 01 400 Republic Savings & Loan 80012010 1050
00 00 02 100 Currey’s Upholstery 20011230 100
00 00 03 800 Davies’ Realty 60013000 500
00 00 04 400 Republic Savings & Loan 10012000 6000
00 00 05 1100 Ransom’s Home Center 70015120 300
00 00 06 400 Republic Savings & Loan 30010010 4000

Relative Record Data in Input Records
Numbers

The order of the records with duplicate control fields cannot be determined unless
you specify that the sort program write them into the output file either in the
same or the opposite order they had in the input file.

Note: Relative record numbers never appear in the input file. They are shown
here only for the purposes of this example.

After the records are sorted by customer number, the output looks like the
following:

00 00 02
00 00 01
00 00 04
00 00 06
00 00 03
00 00 00
00 00 05

————

Relative Record
Numbers

In the preceding output, the relative record number (00 00 02) for customer
number (100, which is third in the input file) is placed first in the output file.

1-14



What You Need to Use Sort

To use the sort program, you need the following:

Input

Input A: One or more input files you want
to sort

The input file can be an indexed, sequential,
or direct file with fixed length records; sort
processes each file sequentially.

Input B: Sort specifications that tell the
sort program how to arrange the data provided
by your input files

The sort specifications are your instructions
that tell the sort program how you want the
input files to be sorted.

Input C: Something that will tell the sort
program you want to run a sort job

You can tell the sort program that you want

to run a sort job in one of two ways:

® By using the SORT command

® By using a procedure you create with
Operation Control Language (OCL)
statements

The SORT command or OCL statements tell
the system that you want to process a
sort job.

Input File
Customer Item Quantity
Number Customer Name Number Ordered
1100 Ransom’s Home Center 10012000 260
400 Republic Savings & Loan 80012010 1050
100 Currey's Upholstery 20011230 100
800 Davies’ Realty 60013000 500
1BM SYSTEM/36 SORT SPECIFICATIONS

Header

621 79870 Um0

Commanu

I IBENASNSNNERRNRNY

PEEETTITT T

Record Selection

CML

1 31 3308 30 31 90 20|10 1 4203 44 4 41 48 8 50 0 42 54 0 81 Sh o ec 03 83 e B 00 W WS IO M1y e 8 M

Comment

ST

PR R TTEN 2 an pfeo v 2 se s st 0 g0

B .l e QXTI

SO

s’/

a4
4

RT ITEMBALN,EX1,EX10UT,500,JMGLIB,Y

1 OAlr #=GHORT

FTEHL NAMEL INFUT 0 AREL -1 F MBAIN

FILE NAMk WORK, D AREFD -SORTWOMRK,
BLOCKRG - 20,RETATN U

FLET NaME OUTEUY, L AREL CASEHY,
BLOCKRS TO,RLIAIN T

HUN

BOURCH KEDRDL K, MGE TR

\ 4

A 4

Process: Once you provide the sort program with input, sort then processes the input in two steps:
® The sort program first reads and processes the sort specifications to determine the type of sort to be done.
® The sort program then reads input files and sorts them using a work file that is on disk.

Output: The output is a file sorted according to your specifications. The sorted file can contain:

® Parts or all of the records in the input file.

® Summarized fields for each record type in the input file.
® The relative record numbers of records in the input file.

An Introduction to Sort
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Note: You can also call the system’s sort program directly from an Assembler or
COBOL program. See Appendix C, Calling Sort From an Assembler Program for
more information.

Getting Started

Now that you know what the sort program needs to run a sort, you can code
your sort specifications as will be discussed in Chapter 2.
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Chapter 2. Sort Coding Considerations

Designing a Sort Job

When designing the sort job, consider each task required to produce the output
you want. To design efficient and effective sort jobs, you should decide the
following:

The kind of sorted output you want

Which field(s) in the input records will serve as the control field(s) to actually
do the sorting

— Whether control fields can contain different data types (if so, what they
are and when and how to use them)

— How to sort records having duplicate control fields

— How many characters control fields can contain

— How many control fields are allowed in a job.

The order in which the data will be sorted

Whether an alternative collating sequence is allowed (in place of the standard
collating sequence)

Which input records (and fields within those records) will be selected and/or
omitted and written into the output file

— How the sort program compares the data in the input file(s), and the
relationship(s) that must exist in the data being compared

— What kind of data can be compared

— How to specify the data that will be compared.

Which data fields in the input file will be written into the output file

Whether you want to put comments in the sort specifications

What to do if an error occurs when you run a sort job.
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Consider what you want to do when you want to sort a file. Consider why you
want to sort the records and how you want your data to look when the sort is
complete. To help you create the most efficient sort job possible, tasks you
should consider when designing and coding a job are discussed and examples are
provided in the following topics. Examples of complete sort jobs are also found
at the end of this chapter.



Become Familiar With the Sort Coding Form

A tool useful in the designing and coding processes is the sort specifications
coding form. Before you design and code your job, you should become familiar
with the coding form. It will contain your instructions that identify to the sort
program the operations to be performed and the records and fields to be used in
the sorting process. (It can also serve as a backup copy of the sort job.) The sort
specifications coding form contains three types of specifications:

1. A header specification that describes the type of sort you want to run.

2. Record selection specifications describe which input records you want
to include in or omit from the sort.

3. Field selection specifications indicate how you want the records to be
sorted and identify which data fields will be written into the output file.

The following shows a sort specifications coding form. See the reference section
of this manual for information about the entries you make in each column.

International Business Machines Corporation GX21 7957-0 UM0SO*
SYSTEM/XX SORT SPECIFICATIONS Prnted in US.A
Header
r gl Ouue ANE
I ~ | of |2 B
H ype I’B . . 5 2 z B
i ry ontrol <! Slci2] Output = """
Statement | &f SORTR, 15| pgq s Reserved P12|E| Recors  |Reserved | 3| Reserved | Reserved Comments |
Number 5| SORTRS, ‘&) o | 3|S5 Lenatn 3 | Program
£ O 2 o
5| sorTar 3] H °1zl8 2 | Name
H «|E
T w & <|£|3 2 |
123 4 61617 8 9 10 11112 14 15 16 1718 119 20 21 22 23 24 25 126127 8 30 31 3 34 35 136137 38 30 140 41 42 43844 45 46 47 48 49 50 51 $2 53 54 55 96 57 58 50 60 61 62 §3 64 65 66 67 68 698 70 71 72 73 74 75 76 77 78 79 |
TTT T uslofe[r [t F [TTTTRITITT] HESEEEREREEREEENEEEEEEREERRRRERNRERENEREERRNREEN
Record Selection
H Factor 1 o Factor 2
S o s | comunt
3 - -actor
3 Fretd £ls [ Keyword ’ll
Ele a 3 Comments
=|§ L e A Factor 2 |
statement | 5| 2| 8] ocation &5 |Se—Fed ——*
1 §uld I
Number |51 & 5 2|8 Location |
Z 8
2|5|5] s ena |2 E|E[ swn End !
1 2 3 4 56|78 19 10 11 12|13 14 15 1617 18]19]20 21 22 23|24 26 26 27,28 29 30 31 32 33 34 35 36 37 38 39 J40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80|
T
i
T
|
I
]
|
}
i
}
i
A
Field Selection
Forced [Overflow
Feld 1 Field
“ 5| |Lenatn
§ s8] [2]
Statement | § Field 812l “g‘l Reserved Comments
Number = Location HMEIN
iles HELE
stelz HEIEF
2lzls HE M
elelm k1 =1 G B
Sf&|8] st end  |2|3|38]=)
1 2 3 4 5|/6{718]9 1011 12|13 14 15 18§17]18] 18]20|21 22 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39§40 41 42 43 4 7 70 71 72 73 74 75 76 77 78 79
- k __4_IL-‘ 231,38 39 4 45 46 47 48 48 20 51 54555657585950’&'6&63'64’6&%668890
+
F 1
N - +
F | B
F
E
F
E
+
F |

'Number of sheets per pad may vary shghtly
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What Kind of Sorted Output Do You Want?

When designing your sort job, first decide which type of sorted output you want.
You can specify one of the following:

® SORTR for regularly sorted output

® SORTRS for sorted output containing data that was added together, or
summarized (called summarized data)

. For example, this type of sorted output could produce a file containing a
single total of all balances owed by each customer.

® SORTA for sorted record addresses.
For example, you could sort data, such as customer names, in a particular
order and produce an output file containing only 3-byte relative record

numbers indicating positions of records in a file.

An example of the entry for a job producing regularly sorted output follows:

Header

Statement
Number

1.2 3 4.5

Output
Type

(SORTR,
SORTRS,
SORTA)

Lol 10

Control
Field
Length

13 14 15 16 17

B> Sequence (A/D)

Output
Record Reserved
Length

Reserved | Reserved | Reserved Comments

ARt Coll Sea 5 F) |

Print Option
Output Option (X)

Null OQutput (N)

18 20 21 22 23 24 25 30 31 32133 34 36 7 36 39 140 41 42 43 M4 45 46 47 48 49 S0 51 §2 53 ©4 55 96 57 %8 59 60 91 62 62 9 70 71 72 73 74 |75 76 77 78 79

I J* Header Specification

s[o[r]1]

o

[

EESNNAEEEENEEENINNEEENEEENNENENERREREENN

2-4



Which Input Field(s) Will Control the Sorting

Once you know which type of sorted output you want, you should next decide:

®  Which field(s) in the input records will control the sorting process, that is,

serve as the control field(s)

Any field (containing 1 to 256 characters) in the input record can be used as
the control field to sort the records.

®  Which sequence you want to use for the sorted output.

Assume you want to sort the following records in a file. You want the records to
be sorted by customer number with the lowest customer number written into the
output file first (ascending order). You also want all the data in the input file to

be written into the output file.

Assume the input file has the following format:

Record Code

Customer Number

Customer Name

Item Number | Quantity Ordered

(RCODE) (CUSNO) (CUSNAM) (ITEMNO) (QTYOR)
1 2 78 38 39 46 47 52
CUSTOME e NUMRL R CUSTOME I Namt TTEM NUMERER QUANT LTY ORDERETH
1100 Ransum? o Home Cenlon LOO 12000 Q60
400 Repub Lic Savinges & Loan BOO12010 1050
100 Curvreyta Urholstlony 2001 LDRO 100
800 Mavies® Really 4001 3000 200
400 Kepub i Bavings & lLoan OO I 22000 000
1100 Kavrsom® s Home Centen OO 1H L0 300
400 Repub e Savings & Loan KOO010010 4000

Note: In this and other (following) examples, the record code will not be shown

in the input or output records.
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To sort this input file using customer number as the control field, you would
define the sort specifications as follows:

Header
| i S LI i e, — ro )
Nomoer IR N ) I 1 | | [t 1 - i .
£ I& 3 HHE 2 |
13,14 15 16 17118 118 20 21 22 23 24 25 126 13 7 38 38 140 41 42 43 45 46 47 48 49 67 68 69 70 71 72 73 74 |75 76 77 78 79 80|
T TITTTIITTTTTTT [ l [TTITT |
Field Selection
Forced |Overfiow]
E Freld __{Fiela
P g Length
Statement | § Field g 5 . g‘l Reserved Comments
Number -i glg Location & ‘g HH
HEE EEHEL
HEE : gli p
, ele|8] st End HEEE]
1 2 3 4 5/6}718]0 1011 12}13 14 15 18]17}18] 19}20]21 22 24252627282930_3_1'32 #_5. £}£ 44)1424344454647@l n mu55n7 28{)]&_“;2_25‘&&675339707172737‘7575777879%
F : NG TN L T T T T L T
FID 5 C ugwo \\\
F 3 CU
*DIC] 4o TTEMNO [ N
"Dl [ 4] [ 152] QTYIOR, \\ RN
Data Fields Control Field
The output option column of the header specification lets you indicate whether
you want to drop control fields from output records after the records are sorted.
In this example, the letter X was placed in the output option column, indicating
that only data fields will be written into the output records.
Because all the records are included in the sort, no record selection statements are
needed.
The sorted output will look similar to the following:
CUS TOMER NUMIH I CUSTOMETS NeML ITEM NUMERER QAUANTTTY ORDERED
100 Cwrreyte Upholoter y 2OOLLLIO 100
400 Republic Savinge & | oan 80012010 10%0
400 Kepublic SBavings & Loan S0010010 4000
400 Repubbic Savings & Loean 10012000 &HO00
HOO Lavies?! Keally AHO01.3000 500
1100 Ransom?« Home Cenlerv 100 L2000 260
OO Ranuwom? s Home Contea 70015120 300

Note: Throughout this manual comments are included in many of the defined
sort specifications. Comments are not required to run a sort job. They are used
only to document certain information about a job.



In the preceding example, customer number is the control field. Control fields,
which are defined in the header and field specifications, affect the work and
output records only. The sort program does not change your input records
(unless you specify that the output file be written over the input file); normally
sort copies the input records into main storage for processing.

Also in this example, the order of the records with duplicate control fields cannot
be determined unless you specify that the sort program write them into the output
file in either the same or the opposite order they had in the input file.

You can use several control fields in a sort job. In the following example two

control fields, customer number and quantity ordered, will sort the data in
ascending order. The following sort specifications were used in the job:

Header

Statement
Number

1.2.3. 46

[® Header Specification
<
Eaual Frords (6]

o Sequence (A/D)

1220 21 22 23 24 26

Output
Record
Length

Reserved | Reserved Comments.

Reserved

Alt Coll Seq (S F)

Print Option
Output Option (X)

Null Output {N)

LT

HEREN

Field Selection

Statement
Number

n
2
=4

Substitute Character

Overfiow,
Field

Length
=

Reserved Comments

2
HEH & i |
HRE 3 |
HEE 8 I
wlwfla «© 1
1.2 3 4 5/el7]8 17]1 21 22 24 25 28 27 28 nnﬂn#ﬁ “ 40 4] 42 43 44 45 46 47 48 49 50 §] B2 mﬁ&;s‘lg&gﬂ_ﬁ%&ﬁS '2880970717273747575777379g

*Nic T REERCTETORY
F ' TYOR J §
F h N
F U N
2 : \
5

4 Y0k { N

Data Fields Control Fields

When you sort records using more than one control field, the first control field
you define for a record type is always the major control field; it is used in the
sorting process first. In the preceding example, customer number is the major
control field.

The other control fields you define for that record type are minor control fields;
they are used in the sorting process last. In the preceding example, quantity
ordered is considered a minor control field. (Sort jobs with more than two
control fields have intermediate control fields.)

The control fields” orders are determined by the order in which they are defined in
the field specifications statements. In the preceding example, customer number is
defined first; it is the major control field. Quantity ordered is defined next; it is
the minor control field.
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The output for the example using two control fields looks like the following:

CHGYOMETS NUMRE 1< CUSG TuMbde NAME. TYEM NUMRER QUANTLTY ORDEREX

10O mreyts Uphololery 2001 1230 100

400 Reppublie Savings & Loan 80012010 10L0O

400 Repub e Bavings & Loan 30010010 4000

400 Roepubire Bavings & Loan LOO1LI000 HO00

BOY Haviwa? Reatdly 40013000 HOO
[N Rele] Kansom’s Home Lantor 10012000 260
1100 Ieansoam? s Home Leoalon OO LT 20 Z00

—— -
Major Control Field Minor Control Field

In the preceding example, the records are first sorted using customer number and
sorted again using quantity ordered with the smallest number of items ordered for
each customer placed first within that group of records. For example, the output
for customer 400 looks like the following:

CUSTOMER NUMBRER CUSTOMER NAME ITEM NUMBER QUANTITY ORDEREL
100 Currey’s Upholstery 20011230 100
400 Republic Savings & Loan 80012010 1050
400 Republic Bavings & l.oan 30010010 4000
400 Republic Savings & Loan 10012000 4000
800 Navies? Realty 60013000 %00
1100 Ransom?s Home Center 10012000 260
1100 Ransom?s Home Center 70015120 300

You can specify one or more control fields when sorting files containing one type
of record or when sorting files containing multiple record types.

When the input file has more than one type of record:

® The control fields can be the same or different for each type of record.
However, be sure you specify the correct data type (such as numeric or
character data, in the field specifications) for each control field specified. If

you do not, your sorted output will contain results you did not intend.

® The length of the control field can be the same or different for each type of
record. See Calculating Control Field Length(s) later in this chapter.




What are the Different Types of Control Fields?
You can define different types of control fields in a sort job:
® Normal control fields
® Opposite control fields
® Forced control fields.

Normal Control Fields
A normal control field (specified as N) is any field in the input records that the
sort program uses to sort the records. Normal control fields indicate that the
data in that particular field will be sorted in ascending or descending order,
whichever is specified in the header specification.
Ascending order means the record containing the item with the lowest value is
placed first in the output file, whereas descending order means that the record
containing the item with the highest value is the first record that is written into

the output file. For more information about ascending and descending order, see
Determining the Order of Records in a File later in this chapter.
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The following example shows how to define a normal control field:

Header

- T
g Tvee I 3 2] (% A
K 3| conrar |2 ilc|S] outou s 1 v+ pme————
Statement ; ;%‘;RTL"S' “!-;_v Field 3 Reserved ‘g £18] Record 3| Reserved | Reserved Comments
Number 3 € ] v
§ SORTA) 3 Length § 3 2 § Length é
£ & 3 <|<|3 2
5 1.8 .9 101112 1A118 20 21 22 23 24 25 nfﬂ_luf
Hso[n[7]| HEREEI 5
Field Selection
Forced Overfiow
Field | Fieiq
" 5| JLengtn
2 e
Statement | § g |z Reserved Comments
Number [ =], ]
8 el g{=l
HEE HEF
212 s Bl gl
2128 E kT
1.2 3 4 6l6{7]8 181 18] 20]21 22;13 24 25 28 27 Eﬁﬂﬁﬁ ﬁg-ﬂdﬁﬂﬁ. 45 48 47 48 49 S50 91 £2 B3 B4 ﬁ&rﬂﬁ 59 61 62 girﬁi&rﬂgg 70 71 72 73 74 75 76 77 18 79 E
FIN ’fu Sﬁﬁ )
N TYOR
F
FIDIC CUS \
FDIC TIEMN!
3
i A

Normal Control
Fields

In our example, an A (for ascending order) is placed in the sequence column of
the header specification and an N (for normal control field) is entered in the field
type columns of the field specifications.

Normal control fields can contain both numeric data and data consisting of
alphabetic characters.

When you use normal control fields that contain packed or zoned data and you
want the data written into the output file, but you do not want the control field
information in a form other than the original input form when it is written into
the output records, you must describe the fields twice: once as a control field and
once as a data field. Data fields are not involved in the sorting process and are
not changed by the sort program.
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Opposite Control Fields

Opposite control fields (specified as O), let you define a sequence for certain fields
that is just the opposite of the sequence specified for other fields in the header
specification.

Opposite control fields sort records in the following ways:

® In ascending order (if you specify descending order in the header specification
sequence column)

® In descending order (if you specify ascending order in the header specification
sequence column).

Like normal control fields, opposite control fields can also contain both
alphameric and numeric data.

Suppose, in this example, you want to sort records and produce an output file
containing customer orders. You want the customer numbers sorted in ascending
order and the quantity ordered sorted in the opposite (descending) order. To do
this, you would define your sort specifications as follows:

Header

Statement
Number

Output
Type
Control
Field
Length

Output
Record
Length

(SORTR,
SORTRS,
SORTA)

Reserved Reserved | Reserved Comments

Header Specification
Eaqual Frelds (1]

Sequence (A/D)

Print Option

Output Option (X)
E Null Output (N)

2 ATt Coll Seq G F)

7. 38 30 140 41 42 43 M4 45 46 47 48 49 S0 51 52 53 B4

HEERRREREE|

19 20 21 22 23 24 26

AN [ [[]]]

Field Selection

F Forced [Overflow|
— Field

2 5| |Lenath
g HHEE!

Statement | § Freld g2 |31 Reserved Comments

Number HER Location 5 ° 2
a=1e HEHE
3iz|e 8l & £l
ool s -1 =1 k4
afcja]  start End clalol

1 2 3 4 5/el7]8)9 1011 12]13 14 15 18{17]18}18}20[21 22 24 25 26 27 28 29 30 31 32 33 35 40 2 67 68 69 70 71 72 73 74 75 76 77 78 79 8
F[ l ‘ _E _4‘_1;1&_%_3%_3_5139 41 42 43 44 45 46 47 48 49 50 B1 £2.53 54 25 g&gg&gﬁigi;.__ 1 a
F L i
F c g» I k ] \
- "
FIDIC USN
-
FIDIC] | [3R 4% E
Dic | 1 | Bl T , \
Opposite
Control Field
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Rather than quantity ordered also appearing in ascending order, the amounts
appear in just the opposite order as shown in the following example:

CHG UM I NUMUBT R CUSTOME T NAml LTL M NUMLKER QUANTFTY ORLERED
1Ow U eyl Hpholsalo y SO0T1.230 100
eyl Regeub b e Savings & Loan Q0012010 &000
40 Bepeulr bie bavings & L oan SO010010 4000
400 hepubsbre Savings & 1 oan 10012000 HOLO
oy Gavien?t Really £00 L3000 wo0
F10O0O Kansam?s Home Lonten OO 12000 300
H1OO Ransum? s Jlome: LGonlor fO01LL20 260
X\ s
Major Control Field Minor Control Field

Forced Control Fields

If you use opposite control fields and you want their contents written into the
output file, but you do not want the control field information in hexadecimal
form in the output records, you must describe the fields twice: once as a control
field and once as a data field. Data fields are not involved in the sorting process
and are not changed by the sort program.

You can use sort to force a character constant into a control field. Forced control
fields are control fields you select to sort your records and with which you can
substitute in or add information to your output records. Each forced control field
can be only 1 character long, but you can specify more than one forced control
field for a given field. To do this, you would define a field specification for each
single character constant you want forced into a control field.

Note: Forced control fields do not affect your input records (unless you are
writing your output over your input, which is not recommended). Only the work
and output records are affected.

You can specify three types of forced control fields:

® Unconditional

® Conditional

®  Force-all.




Unconditional Forced Field

An unconditional force automatically places your specified character constant into
the next available position of the sort control field work record.

You can define an unconditional forced field as follows:

Field Selection

Forced [Overflow|

n Freld _Freld
P 5| [Length
H HHEE
Statement g Field § 2l 3 Reserved Comments
Number b Location HEEE
HEE SEEE
i EHEEEL
=1 51 Y a2l 2
EHE K HEIH
wle|lo Start End clajol<)
4 5/6|7 )| k 70 71 72 73 74 75 76 77 78 79
123 810 1011 12)13 14 15 16]17]18119}20]21 22J23 24 25 ﬁ!72819303l32333‘35.’_!2££3940414243“45‘ 474648mﬁlnﬂ#&&ii&g&iﬂ&ﬂ&gﬁw0
F i 1l
h
t
F ! US ONT| I
F ' TA FIIELD)

In this example, character 2 is forced into the first available work record position
(position 1); and the data from columns 2 through 8 of the input record is moved
to positions 2 through 8 of the work record (rather than positions 1 through 7 of

the work records).

In this example, assume you want to review your item master file for an upcoming
sale on desk locks and table desks. Your output file should contain all data
about table desks first followed by all data about desk locks. Within each group,
the data will be sorted by item number. Because the item type for table desks is B
and the item type for desk locks is A, a normal sort on item number would sort

the desk locks before the table desks.

To cause the table desks records to be sorted before the desk lock records, you
can use an unconditional force. You can force a 1 into the control field for table
desks, and a 2 into the control field for desk locks and thereby cause the data to

be ordered as needed.

The following input file was used:

FTUM NUMEBE ¢ TTEM I SURETION JEM TYIE 1T M Gl ASS
SLOOL L3O Vel podestal desk lock ] 20
F0010010 Table deals ne contor g awmn K 30
10012000 Bwivel chan with s C 10
[ASC RV PALo) Uodyawes trle with dock n 7O
LOOT 1230 Sl age cabanet wilh door o I 50
40016010 Subo U tute d awem ) 40
HOOT 000 v head doeole uni b 2 shiclves (8] 6HO
BO012010 UVhiary  armloos H 80
The format of the input file follows:
Item Item Item Item
Number Description Type Class
1 2 910 39 40 41 42 128
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The following example shows how you could define the sort specifications for this
job. In the example, two sets of sort specifications are used in the job; one for
sorting table desks and the other for sorting desk locks:

Header
8| Tvee :’a al e| [%] s
< = glc]e s r o+ pem————
5 2 Control | 2| gle|2| Output - r
Statement | £ (SORRTR. {—! Freld 3 Reserved 212]|8] Record |Reserved| 3| Reserved | Reservea Comments |
Number 5| SORTRS, if yongn | £ 3{S|35| Lenatn 3 | Program
3 SORTA) 13 3 mMEB % s | Name
£ | & <|£|3 z |
1.2.3 4 61617 8 9 1011 14 15 16 17018 118 20 21 22 23 24 25 128 7 38 30 140 41 42 43 M 5. 48 48 49 50 51 § X
[ [T Tfsfo[s[v[RITT[ T IO [ [T[]] 1 SORT [LTIEMMS
Record Selection
H Factor 1 z Factor 2
< w era | comsuant
s = < actor
3= Field sle Keyword
=8 Location g Factor 2 ] Comments
statement 15| £ gi S Fea ™
gls N
Number |31 217 | Location H
8|5|5] st end |2 B|E] swr End |
1.2 3 4 56718 ]9 10 11 12]13 14 15 16]17 18]19]20 21 22 2324 256 26 27,28 29 30 31 32 33 34 35 36 37 38 39 |40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80)
T
L1 Cll ] EQCA | [ [ [ [T [[TTTT[]]]]|INICd L
———— e A e A }
Field Selection
Forced fOverflow|
F LI P
2 s Length
g HHEE
Statement g Field 8 2l clz | Reserved Comments
Number § ala Location g‘; % \%I
3Fe HEHE
HEE M
| |S)  start End HEIGIE
1.2 3 4 6{s8l7]18]9 101112413 14 15 16}17}18] 19{20]21 22 3242526277819303132333435353738§1£41424!“454617 575559&5'8263&&“—_78859707!72737‘7575777579!
G ' QRCE] [2 CONTROL] TF1ELD ] |
+
F 9 ! ORT_ON [LTEM [NV é%
; {2 1 RILTE| AL Al [INTO_00TPOT] [FI
T T T T T LRI T T
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Conditional Forced Field

A conditional force allows you to test a character in the input records and force a
character constant into the sort control field only if the test is successful. The test
can be made on any character in the input record. You can compare the input
character to see if it is equal to the character, zone, or digit portion of a specified
constant.

When you define a conditional forced field, you can specify that the sort program
either force the constant into the previously defined control field position, or into
the next available control field position. The following is an example of how you
would define a conditional force field:

Field Selection

Forced |Overflow]
- Field
Length }

Field
Location

Statement

3 Reserved Comments
Number H

H
gl
2
Start End 3[
9 10 11 12§13 14 15 18]17}18 20121 22423 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39

P L ERREENZ:RREREN

- & Field Specifications
~ Field Type
Continuation

® Data Type

3

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79

In this example, character 1 is forced into the first available position in the work
record if the input record contains an R in position 2. The data type specified is
character data (comparison done on both the zone and digit portions of
characters).

The following entries are used in a conditional force:

® An F in column 6 indicates a field selection specification

® An F in column 7 indicates a forced field

¢ A Cin column 8 indicates a test for a character

® A Zin column 8 indicates a test for a zone

® A D in column 8 indicates a test for a digit.

When you leave column 19 blank to force the character constant into the next
available control field position, the sort program will initialize the control field
position to hexadecimal FF for an ascending sort, or to hexadecimal 00 for a
descending sort. Thus, if the specified record test is not successful, the character

constant will not be forced into the control field, and the record will sort to the
end of the output file.
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In the following example, assume you want to review your item master file (as
done in the example for an unconditional force). You want an output file
containing grouped data. You want data about table desks written into the
output file first and data about desk locks next.

To cause the table desks data to sort before the desk lock data, you could use the
conditional force function of sort to test the item type field. The sort program
will replace the character A (for desk locks) with the character 2, or the character

B (for table desks) with the character 1.

The sort specifications for this job could be defined as follows. In this example,
sort processed the data for both the table desks and desk locks as one set.

Header
§| v 5| 2
Type fm| = 2 = =
% " ] [— g HAH 2 | .
S 8 -
Statement [ &] (SORTR, IE Feld |3 Reserved  |2] 2|81 B|Reserved | Reserved Comments
Number  |5| SORTRs, I} Gl f€ 51315 H
§| sovta |3 3 || e
2 1] 3 <|£|3 2
1.2.3. 4 5lel7 8 9 1011 13 14 15 18 1708 119 20 21 22 23 24 26
[[[Iulsfofrlvi® [ [T [ RIAL[T]11]
Record Selection
H Factor 1 g Factor 2
i< o E M | Constant
. 4] e Factor
é % Freld = Keyword
HE Location N | D N Comments
statement |3 £fa o 5|8 e —*
Number (51 2 ': g% g Location :
8l518| s end  |2E)E] s e |
1 2 3 4 56)7 8 ]9 10 1112413 14 15 1617 18 |9|20211223“H2017?182930313233343535373838W‘llz‘ﬂ“T‘54647‘EIQ505IS753545556575659606162536‘0556678039707‘72737475757778"@

()]

=

m NCLU

ABILIEL DESK

I

Field Selection
F Forced [Overflow
Field __1Fieid
slf| (5
Statement | § Field FHEAE Reserved Comments
Number = Location HEE
HEHE [HE H el
a|F12 EIE
EE B 8l 5| [<
c|el 8] stare end  |2|3|8]<)
1 2 3 4 5/6]l7)8 910"|2|3|4I|GI7|8'020“2?23242523272529303!32&#5363735 40 41 42 43 44 4 7 59 80 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
141 20303132 33,343 36 37,38 : FZ..‘HW ﬁ._ L]
FIFC f C
FIFICH B1(X F 1/ ‘B er 4
FNICT | | 2 0 N
G 28 L TEDS [N OUTEUT [FI
v T LELE LB LB
Force-All

A force-all can be used after a series of conditional force statements. It allows
you to specify a character constant to be forced into the control field when none
of the preceding conditional force tests conditions are successfully met. An

example of how you define a force-all follows:

Field Selection
Forced ] Overflow]
Field | F o
e 5| [Lenatn
s g _ HERE]
tatement | g el 8ls =1 R d
Number [ | Location HEE E: ererve Commenss
5le
31812 3|2 é,ﬁ
3132 HEIHM]
Cli (8] start End  |2[3[S[F;
1.2 3 4 slel7]8]9 1011 12]13 14 15 16}17}18] 19]20[21 22 Zlﬂ527232&2&%2#?;2%2940“4243“ 58 59 |2““558657@”7\77172737‘757&777!”:
m NPT TR D INS
¥ \}11 A -d :
! ~
FIEl | 3X| L1 3’ ALLLIOT TITEMS
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Assume in this example, that you want to sort the previously mentioned item
master file so the output file contains data about table desks first, data about desk
locks next, and data about all other items last.

As done previously, force the character 1 into the control field if the item type is a
table desk and force the character 2 into the control field if the item type is a desk
lock. To force all other items to be sorted into as a single group (after the table
desks and desk locks), use the force-all function to force the character 3 into the
control field.

Your sort specifications for this job could look as follows:

Header
8| Tvee :"m 5 el 12
K 3| contal |2 { MK r-—————
3 < 2
Statement ,;i, (SORTR, :—2 Freld % Reserved ‘_g HE Reserved | Reserved Comments |
Number  [c] SORTRS, i yengmn | HEE | Program
5| sortar |3 3| MHH | Name
ES 5 3 .I=i£le 1
14,15 16 17018 118 20 21 22 23 24 26 126/ RE R 44 45 8 §.49 S0 51 5 53 54 55 56 57 5B 69 80 61 62 63 64 65 66 67 68 69 70 71 72 73 74 476 76 77 78 79 80
0 Li MASTTIEIR IFITILET [ [T T[T 7T 7]
R 0 SIORT [IITIEM MASTEIK El [ [ ]] L] 1]
Record Selection
- e
E Factor 1 g Factor 2
g - Constant
El S ) Factor2 __ |
2|X Freld 'G‘ 2 Keyword »
2| 298 | Comments
E F:
Statement § HA Location § 5» : F::Iidorz I
K il
Number & 8 e 22 g Location |
HE e end |28 )8 swn End |
1.2 3 4 5]sj7]e 9|0||1213|4|5|G|713‘0&21222324152827‘2l29303l3233343536373839404!4743“4546474849505!5253545556575859606'5263545566 67 68 69 70 71 72 73 74 75 76 77 78 79 80
LUDE AL L

A S S SN J

Field Selection

F orced | Overflow
eld__JField

H gl |ierath
s BHEE

f‘mement i_g Field 8 5 REl Reserved Comments

lumber HAA Location 2% gu—'l

HEE

R E MEIHEL
213|s 8|21 £|%1
=K 8|3 =
c|e|8|  start end  |2]3|8]])

2 5

1 3 4 8l7]8 D‘OH‘ZIQ_!:_I 161171181 18] 2021 22 24 25 262728_29_2‘&2&%'3_36%3!39400'4243“&4 A “ 58260 il zsauesss’ggssmnnnnnnnnn
F ! Y0 g 4 | ]
t
FIFIC X | LISE| |F MFId ‘B oL
F 3K FORCE T
F B R _ALL 10T S
A=Y

F ‘f—
F 12 oU EP! 1 E CORD
F
F
F

At least one conditional force statement must come immediately before the
force-all statement. In the preceding example, two conditional force statements
come immediately before the force-all statement.

Sort Coding Considerations 2-17



Sorting Records with Identical Control Fields

Unless you use identical control field ordering, you generally cannot predict the
order in which records with identical control fields will be written into the output
file. Equal control field ordering allows you to do the following:

e Specify that the input records be written into the output file in the same order
they were read from the input file when sorting in ascending sort

e Specify that the input records be written into the output file in the opposite
order they were read from the input file when sorting in descending order.

Assume you want to produce an output file containing customer orders. You
want the orders (within each group of customer numbers) that were placed first by

your customers to be written into the output file first, in ascending order.

The input file has the following format:

Record Customer Customer Item Quantity
Code Number Name Number Ordered
1 2 78 38 39 46 47 52

The orders for each customer were entered into the input file as they were
received, as shown in the following:

CUL TOME R NUMRL K CUGTOMER NAME TTEM NUMEER QUANTTITY ORDERED
1100 Ransom?s Home Conten 10012000 260
400 Repub bic Bavings & Loan 80012010 1050
100 Cwroy?s Upholatery 20011230 100
800 Tavies? Really 60013000 500
400 Republic SGavings & Loan 10012000 4000
1100 Ransom?s Home Conter 7O0LEL20 300
400 RKepublic Savings & Loan 30010010 4000
"“'.'-/
Control Field
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To do this sort job, you could use customer number as the control field and
define the header specification entries and the control field information as follows:

Header
H § Output i H
g e g 5 2l |5 £
S Py Control | 2lc|2] output b r—————-
Statement | & soate, {? Fold 3 5 g 5| Record [Reservea BlReserved | Resorved Comments
N ° 3 a 3
lumber 5| sorar IE Length H LE 2 g Length é
z it & <|<|8 2
L3 4.5 7. 8.8 1011 38 38 140 41 42 43 4546 47 48 49 S0 51 52 63 54
[ [ [ [ [sfso[r]7] ENERRREERRRREREEE
Field Selection
Forced |Overflow]
Field __JField
s I Length
g 5|3 @
Statement |5 Field 8 5 . §| Reserved Comments
=4 s|2
Number 8|24 Location Hi HH
R G HEEE
sf=|% HEHK
&8l stare end  |&|3|38|F)
1 2 3 4 5/6]7]8]09 1011.12]13 14 16 18]17]18]19}20]21 22 24 25 26 27 28 29 30 31 32 34 35 7 40 41 42 43 4 7 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
R 7 !
= T +
e The E in the equal control field column of the header specification specifies

that records with identical control fields should be placed in an order based
on how they appear in the input file.

The A in the sequence column of the header statement specifies that the
customer numbers should be placed in ascending order.

When you sort records with identical control fields (equal control field
ordering), the sort program automatically places the 3-byte relative record
number of each input record into the last three positions of the control field
for that record type in the work record. See Calculating Control Field
Length(s) later in this chapter for information about the effect of identical
control field ordering on the lengths of control fields.

Note that the control field length in the header specification includes the

length of the control field (CUSNO, which has 6 characters) plus three
positions for the 3-byte relative record number of each input record.
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Once the records are sorted, the output would look like the following:

CUBTOML K NUMELE T CUGTOMLIY NAmM TTLM NUMRER QUANTILTY ORDIRED
oo Curvoy?s Uvholetery 20011230 LOO
400 Republbic Savings & lean 80012010 LOUGO
400 Republic Savings & Loan 20010010 6000
400 Republic Lavings & | oan 100 L2000 4000
800 Davies? Real ly HO01 3000 500
1 LOO Ransam?s Hoeme Centen 10012000 260
1100 Ransom?s Home Cenlen 700151020 300
H——/

Ascending Order

When you specify ascending order, records with identical control fields are written
into the output file in the same order they were read from the input file, as shown
in the previous example.

The 1050 items ordered by customer 400 was the first order made by that
customer and was the first order written into the input file. Also, customer 400
placed a second order for 6000 items and a third order for 4000 items. Had an E
not been specified in column 12 of the header specification, the sequence of the
output orders for each customer could not have been predicted.

Whenever you sort records with identical (or equal) control fields and you enter
an E in the equal fields column of the header specification, you are using what is
sometimes called equal control field ordering. Equal control field ordering is valid
for regular sort jobs (SORTR) and record address (SORTA) jobs only.

Equal control field ordering can be used to order records based on the input
order, as shown in the example. Or you can use it to change the location of data
fields or to select, omit, and generate output in the same order as it is written into
the input file. Control fields are only necessary if the output records are in an
order different from the input records. You can select and omit records without
changing their order.

When you sort records with identical control fields and you want their contents
written into the output file, it is a good idea to drop the control fields (place an X
in the output option column of the header specification), then redefine the fields
as data fields. Otherwise, their contents will not be in the same form as the input
data, but instead will be in hexadecimal form.




Calculating Control Field Length(s)

When you determine which field(s) in a record will serve as the control field(s),
you must determine the size of the field(s) and specify it to the sort program.

The way you calculate the length of your control fields depends on which of the

following you are using:

® Single control field for a single record type

e  Multiple control fields for a single record type
* Single control field for multiple record types

e Multiple control fields for multiple record types
¢ Forced control fields

.

Some examples of these cases follow.

Calculating the Length of a Single Control Field for a Single Record Type

Records with identical control fields (equal control field ordering).

This example will calculate the length of a normal control field (used in a
previous example) where customer number is used to sort the records. The sort

specifications look as follows:

Header
§ Output =
B Tvee Im = X
2 e g s z
g 3 Control < 2| Output - r———"""
Statement | & ;SOORRTTF:; I S| Feld 3 Reserved 8| Record |Reserved| 3|Reserved| Reserved Comments |
Number 5 s Length H 5| Length 3 |  Program
8| sorta) 1% H 3 = Name
3 3 5 3 |
E w 3 3 z 1
1.2 3 4 slel7 8 9 10111203 14 1516 18 20 21 22.23 24 25 8 30 31 32133 34 35 136137 38 30 140 41 42 43 M4 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 52 63 64 66 66 67 68 69 70 71 72 73 74 (75 76 77 78 79 80
1
T T[] Ivfslo[n]r] [[[[T]T]o% EEIEENENEEERERERERENEEENNENNENRRARENREREAN
Field Selection
Forced |Overflow|
Freid __{Field
. 5| |Length
: g
Statement | g Field ] Reserved Comments
Numbe: Location
4
S
2 g
3lzle
olT| s
C[E|8| star End |
123 4 slelrlslo 1011 12113 14 16 16171181 10]20121 22023 24 25 26 27 28 20 30 31 32 33 34 35 36 37 38 35040 41 42 43 44 45 46 47 48 40 50 51 52 54555557“22‘e_|szsauesssﬂgssmnn13747575777519
| H N
C | i ’% SNQ
F | i
( ! U
FIDG | 8| 38 ! CUS lﬁsﬂ[
t
FIDICT [ 39l | 4 ! TEMNQ
FIDId] | 47| [ 5 | YOR|
t t t + T
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In the example, CUSNO (customer number) is the control field. To specify its
length to the sort program, do the following:

1.

Count the number of characters in the field. (CUSNO is in positions 2
through 7 of the input records and has 6 characters).

Enter the number (6 in our example) in the control field length columns of
the header specification and right adjust the entry.



Calculating the Length of Multiple Control Fields for a Single Record Type

In the following example, the same input file is sorted using two control fields:
CUSNO (customer number) and QTYOR (quantity ordered). Both control fields
contain 6 characters each. Therefore, a total length of 12 is entered in the control
field length columns of the header specification:

Header
§| output | |
H =] o x
e E 5 2l |5 2
3 g| cowo |2 gle|g| outpu < Fo———=-
3 2 g S
Statement § (SORTR, :T_» Freld 3 Reserved 212|8] Record JReserved| 3|Reserved | Reserved Comments |
Number 5| SORTRS, |u Length e 31581zl Lenatn 3 Program
sorTa) |3 o £ 51212 o S [
3 N i MEE H | Name
T w <|{sjo z {
1. 2.3 4 651617 2,10 18 20 21 22 23 24 28 36137 38 30 140 41 42 43 45 46 47 48 49 50 51 67 68 69 70 71 72 73 74 175 76 77 78 79 80
[ [ ][ [uls]o]a]r] ERERERERREERAN :

Field Selection

F Forced |Overflow
| Field_1Feid

e 5[ |Length
g HHEE

Statement |5 Freld g g cl=1 Reserved Comments

Number = Location HMEE
HHE HEE R
EE HEHEL
oo 51%| =
EHE HEHE
C|E|S| st end (&3]3

1 2 3 4 slefz]sle 101112113 14 15 18)17)18]19]2021 22}o3 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39§40 41 42 43 44 45 46 47 48 49 S0 51 £4 58 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
-LJF.. | = e
CL 1 . U
[ 1
FIDIC 2| ' USNO
; USNAM
G i E
=
D | | B
?
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Calculating the Length of a Single Control Field for Multiple Record Types

This example will use the same records used in the previous examples with the
following format:

Record Customer Customer Item Quantity
Code (0) Number Name Number Ordered
38 39 46 47
Also sorted are records with the following format:
Record Salesperson Salesperson Item Quantity
Code (S) Number Name Number Sold
1 2 78 38 39 46 47 52

In this example, two different types of records are sorted: type O records, which
contain customer orders, and type S records, which contain sales information.

Because multiple record types are being sorted, you would enter the largest total
of the control field lengths (6) into the control field length columns as shown in -
the following:

Header

Statement
Number

Output
Type

Output
Record ||
Length

Control
Field
Length

(SORTR,
SORTRS,
SORTA)

Equal Frelds (E)]
At Coll Sea (& F)
Print Option
Output Option (X)

Sequence (A/D)

30 31 32

1.2.3. 4.5 2.8 9 1011

slo[r[TR

3

I |* Header Specification

The type O records will be sorted by customer number (positions 2 through 7),
and type S records will be sorted by salesperson number (positions 2 through 7).
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Calculating the Length of Multiple Control Fields for Multiple Record Types

Type O

Type S

Record Types To Be Sorted:

When sorting multiple record types using multiple control fields, you should
define the control field as follows:

Record Customer Customer Item Quantity
Code Number Name Number Ordered

78 38 39 46 47 52
Record Salesperson Salesperson Item Quantity
Code Number Name Number Sold

7 8 38 39 46 47 52

Control Fields For Type O Records:

Record code (1 character)

Customer number (with 6 characters)

The total control field length is 7 characters.

Control Fields For Type S Records:

Record code (1 character)

Salesperson number (with 6 characters)

Quantity sold (with 6 characters)

Type 0 records: 1 +
Type S records: 1 +

=7
+6 =13

To calculate the proper length, add the lengths of all the control fields for each
given record type:
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Then enter the largest total (13) in the control field length columns of the header
specification and right-adjust the entry as shown in the following example:

Header
H §| output | =l |z
8| Tvee :'m a | |%] =
< 2 el.|5 =% S ——
5 K Control [ 2| || Output pot r
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Calculating the Length of Control Fields When Using Forced Control Fields

When you are sorting records and using forced control fields to insert a character
into that control field, you should calculate the control field length in one of the
ways previously described and add 1 to the total before entering it in the header
specification. The additional character is needed to reserve space for the single
character constant that is forced into the control field.

For example, if you force a character into a field (assume a 1 is being forced in
front of the SALENO field), the sort specifications would look as follows:
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“ §| output =l |-
R I 5 e |2 =
2 F3
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Note that you should add 1 only for those forced fields that define a new control
field position, and are not continuations of the previous position. Add 1 only
when column 19 is blank.
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Calculating the Length of Control Fields When Sorting Records with Identical Control Fields

When you sort records with identical control fields, calculate the control field
length in one of the ways previously discussed for single and multiple record types
and control fields. Then add 3 to the sum before you enter it in the control field
length columns of the header specification. The additional 3 characters are
needed to reserve space for the 3-character record address that the sort program
uses in the work records.

Steps to Follow When Calculating Control Field Lengths

® For each record type that is defined, calculate the total control field length as
follows:

— Add the lengths of all normal and opposite control fields defined for the

record type (N or O in the Field Type column of the field specifications).

— Add 1 to the sum for each forced control field (F in the Field Type
column and a blank in the Continuation column of the field
specifications).

— Add 3 to the sum if you are sorting identical control fields and you
specify equal control field ordering (E in the Equal Fields column of
the header specification).

® Enter the largest sum of all the record types in the Control Field Length
columns of the header specification. Right-adjust the entry.

Specifying the Order of Sorted Records
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The order of sorted records is defined in the sequence columns of the header
specification. Usually, records are sorted according to the standard collating
sequence. However, you can change the collating sequence to a different one by
specifying an alternative collating sequence. See Appendix B for more information
about defining an alternative collating sequence. Collating sequences are logical
sequences used to put items of data into a particular order.

The sort program uses a collating sequence to compare characters in control fields
to determine whether one character is equal to, greater than, or less than another
character, and then sort the records in the order specified.



Standard Collating Sequence
The Standard EBCDIC Collating Sequence is the sequence used most frequently
in sort jobs. Standard EBCDIC Collating Sequences are arrangements of data
based on the EBCDIC character set. The standard collating sequence specifies
that all characters will be arranged in the following order:
1. Blanks
2. Special characters (such as #, &, and *)

3. Alphabetic characters

a. Lowercase characters (a)
b. Uppercase characters (A)

4. Numeric characters.

Using the standard collating sequence, you can place records in the following
orders:

® Ascending Order with the record containing the lowest numbered item or the
item with the lowest value written into the output file first. For example,
records sorted in ascending order by customer number might look as follows:

Custumer Numbo Cue Lemer Name

100 Cuwerey?o Uphalotea y
400 Reprube b e Saviaga & looan
400 dolen? <o Qe L Blioys

——’

Customer Number

¢ Descending Order with the record containing the highest numbered item or
the highest value as the first record written into the output file, as shown in
the following:

Cuctomenr Numlbson Customer Name

600 Johim?eo Ry b Bloogs
400 esppob b Saviags & Loan
100 Cwrr ov?e Uphiolalo y

———

Customer Number
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How The Sort Program Interprets and Compares Characters
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When the sort program compares alphameric data, it looks at letters, numbers,
and special characters. The sort program sees characters as EBCDIC characters
composed of 8 bits that make up a byte of data.

Each 8-bit character has two parts: the four bits on the left are the zone portion

and the four bits on the right are the digit portion. For example, the character A
looks like this to the system:

Zone Digit

B
1100 | 0001

If you intend to compare just the zone or the digit portion of characters, you
should know which characters have identical zone or digit portions. Otherwise,
different characters will compare as equals, because some characters have identical
zone portions and some have identical digit portions. However, two different
characters cannot have both identical zone and identical digit portions. The
following chart shows some characters and their EBCDIC representations as bits
of data.

How the System/36 Sees the
Character
How We See
the Character Zone Portion |Digit Portion
* 0101 1100
1 111 0001
2 111 0010
3 111 0011
K 1101 0010
? 0110 111
P 1101 0111
Blank 0100 0000
0 1111 0000

Notice that the digit portion of a zero and a blank are identical. In most sort
jobs, the entire character (that is, both the zone and digit portions) is compared.
Just the zone or digit is compared in special cases.

When you define a sort job, you must specify the type of data to be sorted (in the
data type columns of the record and field specifications). These entries identify
which portions of the 8-bit characters will be compared during the sorting process.



Unsigned Data

For example, if you tell the sort program (by putting a D in the data type column
of the record specifications) to use only the digit (D) portions of characters,
characters with identical digit portions will look alike and compare as equal.
Likewise, if you tell the sort program to use only the zone portion of characters
(by putting a Z in the data type column of the record selection specifications),
characters with identical zone portions will look alike and compare as equal. So
the data type entry is critical in ensuring that your compare operations produce the
results you intend.

Suppose, for example, you want to sort only records with a 2 in column 15 and a
2 in column 50. To include those records in your sort, you must enter a C (for
character data) in the data type column of the record selection specifications. The
C tells the sort program to use both the zone and digit portions of characters in
its compare operations. No other character has the same zone and digit portions
asa 2.

If you put a D in the data type column, hoping you would get the records with a
2 in column 15 and a 2 in column 50, you would find that the results are not what
you intended. In this case, because several characters have the same digit
portions as a 2, you would get records you did not want.

When you compare letters, numbers, and special characters, you must specify
these types of data:

® Unsigned (alphameric) data

e Signed (numeric) data.

Unsigned data (specified by C, Z, or D) consists of alphabetic or alphameric data,
including some special characters such as punctuation marks and mathematical
symbols.

You can compare the following types of unsigned data:

® Character data (specified by C): Sort uses the entire character, both the zone
and digit portions, in compare operations.

® Zoned data (specified by Z): Sort compares only the zone portions of
characters.

* Digit data (specified by D): Sort compares only the digit portions of
characters.
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Signed Data
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Signed data (specified by U or P) is represented by either positive or negative
numbers. The ordering of signed numbers is based on both their numeric value
and their sign (either plus (+) or minus (-)).

Signed numbers can be represented in the following forms:

®  Unpacked

® Packed.

Unpacked decimal numbers (specified by U) are represented by 8 bits, or both their
zone and digit. Bach character in an unpacked data field contains a numeric value
in the digit portion of the character. The sign of the number is contained in the
zone portion of the rightmost character in the field, as shown in the following

example:

In unpacked format, the number + 12345 looks like the following:

Positive Sign

1

2

3

4

5

T
1111|0001

I
1111|0010

I
1111 0011
1

I
1111 0100
1

1
1111'0101

-— 1 Byte —»

In the preceding example, each digit portion (the 4 bits on the right) of each
character of data indicates one digit of the number. The digit portion of the first
byte (0001) indicates the digit 1; the digit portion of the second character (0010)
indicates the digit 2, and so on.

Packed decimal numbers (specified by P) are represented by only 4 bits, or their
digit portions only. Packed numbers are used primarily to limit the amount of
space used by the disk file. For this data type, a numeric value is contained in
both the zone and digit portions of each character in a field. The sign of the
number is placed in the digit portion of the rightmost character in the field.

For example, in packed format, the number + 12345 looks like this:

Positive Sign

1

2

3

4

5

|
0001 0010
|

1
0011 0100
1

1
0101 1111
|

-—1 Byte —>

In the preceding example, each byte indicates two digits of the number. The first

byte 0001 0010 indicates the first two digits (12) of the number (12345).



The sign of a number is indicated by a 4-bit binary code. Normally, the positive
sign is represented by a hexadecimal F, or a binary value of 1111. Any value
except a hexadecimal B or D will represent a positive sign.

The negative sign is indicated by a hexadecimal D, or a binary value of 1101.

The signs and the numbers + 12345 and -12345 look like the following:

Unpacked (5 characters)

Positive Sign
1 2 3 4 ‘ 5
1 I T I I
1111 0001 1111 0010 1111 0011 1111 0100 1111 0101
| | L 1 1
Unpacked (5 characters)
Negative Sign
1 2 3 4 ‘ 5
1 | | | I
1111 0001 1111 0010 1111 0011 1111 0100 1101|0101
| 1 | 1
Packed (3 characters)
Positive Sign
1 2 3 4 5 ‘
1 1 I
0001 0010 | 0011 0100 | 0101 1111
L 1 |
Packed (3 characters)
Negative Sign
1 2 3 4 5
I 1 I
0001 0010 0011 0100 | 0101 1101
[ L [
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Including and Omitting Records in a Sort Job

Record selection specifications identify the records in a file to be sorted. If all the
records in a file are to be sorted and they all have the same format, record
selection specifications are not required.

You can use these record selection specification statements:

® Include statements to identify which records will be sorted.

® Omit statements to identify which records will not be sorted.

Using Include Statements

Include statements, identify which records in a file should be sorted and are
especially important when you sort files with more than one record type.

If you need to use record selection statements in a sort job, you must use include
(I) statements to describe the records you want sorted.

You can specify two kinds of include statements:

® Include-all statements

® Conditional include statements.

The include-all statement indicates to the sort program that all records that have
not been described by any preceding include or omit statement will be sorted.
Include-all statements are generally used when all the records in a file have the

same record type. Such records must have the same field specifications. The
following example shows an include-all statement with specified data fields:
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Header

§| output = 1o
F g e gl 5 el 3 s
¥ 5 Control | glc]g| outeur ot |
atement | &| SORTR, 15| £l 3 oser 21218] Record |Reserved| 3[Reservea]| Resarve omments
Nooer 3| o i et ! e 3l el g Fesemea e ¢ E Frogn
2 & & HEE Z |
2.8 8 101112013 14 15 16 1718 119 20 21 22 23 24 36137 38 30 140 41 42 43044 45 46 47 48 49 50 51 52 53 94 55 96 57 58 §9 60 61 52 63 64 65 66 67 68 69 70 71 72 73 74 (75 76 77 78 79 80
Hslo[a[v[R | [[ [ARIA[ [[[[]] HEEEEEEREERREREERRERNREN ll_llil]ﬂl—rmm
Record Selection
H Factor 1 g Factor 2
S El Factorz | o
HE Fils N A J—
staement 52| g Location E’J 5 ‘_:?:I:jorz__"
womeer | &1 212 223 e |
HE § Start end  |22|&] stan End |
1 2 3 4 5|87 |8 D|0|||2'3|4'5|6|7|3‘9202|222324252021‘&29]0313233343536373839404“74344454647!549505!5253545556575859606162336‘555&9768697071727374757677787980
T
(] L LI P Tl ] T ONCILUD, LIL CORDS FOR SORT R
r i L L L A B B U ToT T L L 1 L L L A L B B T
Field Selection
Forced [Overflow]
E Field _Fieid
: g foor
Statement % Field %L: E %-I Reserved Comments
Number % 2| &l Location ;3 2|
B HEEFH
HHE HH M
[ |8 stere End | 3| S|
1.2 3 4 s5lefl718]09 1011 12}13 14 16 16}17]18 20|21 22 242526272529_321_‘,3_2331436363738]940414241“45&6474649505152535455565758592‘&‘_'5_2_‘;2_256 67 68 69 70 71 72 73 74 75 76 77 78 79
FINIC !
F M 5 i
*DIC
FIDIC!
r
F el
i .
If you do not enter a record selection specification, the sort program assumes that
all the records will be sorted (assumed include-all), in either ascending or
descending order as specified in the header specification.
The placement of an include-all statement is important when you use omit
statements. See Using Omit Statements later in this chapter for more information.
An include statement must follow any omit statement in the sort specifications.
Only one include-all statement can be used in each sort job. If used, it must be
the last record selection statement for that job, as shown in the previous example.
The conditional-include statement tells sort to test data in the input records to see
if it meets a condition before it is included. You must describe the fields in the
record to be tested (in the record selection specifications), as shown in the
following example:
Record Selection
£ Factor 1 @ Factor 2
H W s g Constant
3 % Freld J5le [* Keyword . !
Statement § e Location 55 E ‘_FF"::);M2 ! omments
nmeer 18 2 1 1
2|8|5] swn end |2 2[E] st End |
1. 2 3 4 5)ei7]8 ]9 10 11 12]13 14 15 16}17 18 |9702|222314252627}3829303!3233343536373539‘04'424344‘546474849505|5253545558 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
~ 1
T T T T T RIEG@R T T T T T T T T T T LT T T T

The include statements identify one or more types of records you want to sort. If
you want to sort only certain record types in a file, use an include statement with
the associated record type and field statements for each type of record specified in

the sort job.
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Using Omit Statements

Omit (specified as O) statements identify records you do not want the sort
program to sort. They are not required but can be helpful when you have many
types of records to sort and just a few to exclude from the sort. Omit statements
are normally followed by an include-all statement that tells the sort program to
sort all of the records that are not described by the omit statements.

Record Selection

A

Factor 1 Factor 2

E &
o o roora | Comstant
3 o actor
3z Feld o [€ Keywora ™
HE Locat 228 o2 Comments
< ocation 2
Sutement || £ 2 ! E5lCe—Fed —™
21> oWl
R L S E Location
£ kS
g(3|8| s End [@ @ [&f Stere End
1 2 3 4 58|78 |9 10 11 12§13 14 15 1617 18]19]20 21 22 23|24 25 28 27,28 29 30 31 32 33 34 35 36 37 38 39 |40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80|

Omit statements also identify one or more types of records you do not want to
sort. Often the records in any record type have at least one characteristic in
common, such as all the records in record type 1 having an X in position 23. If
you want to sort all but a few records in a file, use omit statements followed by
an include statement and its associated record type and field statements for each
type of record you want to sort.
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Mixing Include and Omit Statements
You can mix include and omit statements. But because the sort program
processes the statements in the order they are coded, you should be particularly
careful when you do this. Omit statements must be defined before include
statements are defined for a record type.
Here are four helpful hints to remember when using include and omit statements:
1. End all groups of include statements with a field specification statement.
2. The last statement specified must be an include statement.
3. Every group of omit statements must be followed by an include statement.

4. Omit statements are never followed by field specifications.

The following example mixes include and omit sets:

) Record Selection
£ Factor 1 g Factor 2
S e sy Comunt
3|z 51 fe— Factor
Téé: Freld G g Keyword < .
£ - 3 | omments
£ls
Statement Z12le Location % s :: ;Iz::'tdarz
Number &lzlz Suly 1
alEl= 22|28 Location |
HE kL
&|8|8| st end [ E[F] s End |
1.2 3 4 5161718 ]9 10 11 12]13 14 15 1617 18 ]19]20 21 22 23§24 26 26 27,28 29 30 31 32 33 34 35 36 37 38 39 |40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
T
0 _IC 1EQC!T ! T REC LF| FIRST C =
IAD! (=
o, 1{EQC : OMIT I/F| FIRST C =
| .
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Specifying the Records to Include or Omit

You must identify the input records you want sorted to the sort program. The
sort program, in turn, uses your specifications to determine which records to
include or omit from the job. In order to determine which input records should
be selected and/or omitted, sort compares an input field with test data to
determine their relationship (that is, whether they are equal, not equal, and so
on). To determine the relationship between data items, sort compares the input
field located in factor 1 with the field or data specified as factor 2.

The following example shows how factors 1 and 2 are defined on the record
selection specifications:

Record Selection

£ Factor 1 g Factor 2

% o Factor 2 | Constant

- 41 | Factor

;5) x Freld '6 3| Keyword >

£ls N K | Comments
O - L I - [ P LN
Number §g,: SWwiy |

ol sl ;%g Location |

c| e el

BlslE] st End |8 |Z] st End |
1.2 3 4 5161718 ]9 10 11 12}13 14 15 1617 1819]20 21 22 23|24 25 28 27,28 29 30 31 32 33 34 35 36 37 38 39 |40 41 42 43 44 45 46 47 48 49 50 51 52 53 64 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80]

i T
RN GYHIElquHIHuIIHIIHH HEEEEEREREREEENERERERRERREREERERRRERNES
—— * et PN e o e e e L A I

Factor 1

Factor 1 identifies the location of fields in the input records that sort will test to
see if a condition exists. Factor 2 identifies the data against which these fields

will be tested; this data can be:

®  Another field in the same record

® Constants

® All or part of the program date.

For example, suppose you want to sort a file containing inventory records. The
input file, however, contains not only inventory records, but also order entry
records. All order entry records have an O in column 2; all inventory records
have an I in column 2. To sort the file and include only those records containing

an I in position 2 in the output file, you would define an include statement in the
record selection specifications as follows:

Record Selection

H Factor 1 g Factor 2
% ui - N | Constant
k-1 P =) < ‘actor
32 Freld 5le K“’"“d_’}
ls 2 2| & | Comments
= o

— Location 25l Factor 2
8 2 Q[ Rl ™

Number | & 2]~ sgls 1

2ls 5 5 § Location |
ol €l 5
E18|8] st End |& & |&|  start End :
1.2 3 4 5je)7]e 910“12!3141_516171810'2021212324252827*_2_5293031323314353637383940414243“45454743495051525354555657535960516263645556675859707'727374757677787930
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The

sort program compares the field in factor 1 with the data in factor 2, which is

a constant in this example; if the contents of the field are equal to the character I,

that

Location of Factor 1 Fields

The
posi

record is included in the sort.

field location columns on the record selection specifications identify the
tions of factor 1 fields in the input records as shown in the following example.

Record Selection
E Factor 1 '\uu: Factor 2
] i| oz g o
% 8= Field 5l |7 Kerwors ™ Comments
Statement |22 Location 5 Eq——:ffl';"z—————nl
Number |31 2 2]z Location :
H K Start End 218 swn End !
1.2 3 4 5617 J8jf9 10 11 12]13 14 15 16 |8“)201122137‘252627:28293031]23334153537383940414243“4546474549505'5253545556575859606'5263646555 67 68 69 70 71 72 73 74 75 76 77 78 79 80}
UL T e T I T e T T T L T LT
Both the starting and ending positions of factor 1 are identified. If factor 1
contains only one character, you need only identify the ending position.
If there is more than one factor 1 for the records you are describing, you must
also identify the location of each and do the following:
® Use a separate record type line to describe each test the sort program will do.
Record Selection
Factor 1 g Factor 2
g Factor 2 ! Constant
2 Freld .5l. [“ Keywora Comments
starement || £ 8 Location 55 E ‘,_Efeclxdmz ____HI
Number |21 2|2 2215 Location |
ol El2 S5l ocat |
218|8] ster End & @S] Start End !
1 2 3 4 5187 |8 910”12!3“!516#7!8|9202|2223“252027}282930313233343536373939404!4243“:!545474849505'5253545556575659606!6263646566 67 68 69 70 71 72 73 74 75 76 77 78 79 80|
2IEQICIT i | b IClaLS L AND 2=
_ 1eQaT | | R_OMIT [TF ICOL L= | *
EQCA | [ ; D (Cl 2= ﬁ i
M | f REERRS! UDe_ALL 0 ECORD NN
®  Put an O (for OR) in column 7 of each statement that defines a different
record type than that defined in any previous statement.
¢ Putan A (for AND) in column 7 of every statement (except the first) to tell

the sort program that all of the statements apply to the same record type.
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Factor 2

Laqcation of Factor 2
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The sort program identifies records you want to sort by comparmg the factor 1
field to factor 2. Factor 2 can be:

® A constant (C)
® Another field (F) in the same record
® A keyword (K) that represents all or part of the program date.

Factor 2 and factor 1 are compared to determine whether their relatlon is one of
the following:

Relation Meaning

EQ Factor 1 must equal factor 2.

NE Factor 1 must not equal factor 2.

LT Factor 1 must be less than factor 2.

GT Factor 1 must be greater than factor 2.

LE Factor 1 must be less than or equal to factor 2.
GE Factor 1 must be greater than or equal to factor 2.

If you want the sort program to compare zone portions of characters (Z in the
data type column of the record selection specifications), EQ and NE are the only
entries you can use.

The location of factor 2 depends on how it is used in the sort job, as dlscussed in
the following sections.



Factor 2 as a Constant

Factor 2 can be a constant, which is fixed data. If factor 2 is a constant, it can be
any arrangement of characters and blanks that are defined in columns 20 through
39, starting in column 20 of the record selection specifications. The factor 2
constant must also be the same length as the factor 1 field, except for packed
constant fields that are twice as long as the input data field.

For example, if you are sorting a file and you have a 4-digit number in the factor
1 field, the constant must take up four positions. If the constant is the number 6,
put the 6 in column 23 and either leave columns 20, 21, and 22 blank or fill them
with zeros.

Record Selection

Factor 1 Factor 2

QE é B 2 | Constant
% < bl O ol Kae“:((\zrord -
£ b Freld 208 Factor 2 | Comments
saement |5 5|8 Loeaton S5 fe—fe  ——*
Number | 8| 2|2 R Location :
8 é é Start End 28 Bl swn End !
1.2 3 4 5{8(7]8 9|0||!2I3|4|5|6|713\9202!222324262627}2829303!3233343536373839l04|4243[44546474549505|5253545556 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
1 1 |
RREEE) 1 || H | G006 !
If the factor 1 field contains a packed number, the length of the constant
(including the sign) must be twice the length of the factor 1 field.
Record Selection
H Factor 1 g Factor 2
% uf Factor 2 I Constant
El S 21 [ Keyworda ™™
E Freld a® § F 2 | | Comments
Statement |5 % g Location ':g s : ‘__F‘a:.t:r
Number | &[22 2215 Location :
s|5|2 Start End sg|2 !
[ [s] [=} n o ¢ u Start End |
1 2 3 4 548 {718 9 10 11 12413 14 15 18 |17 18 19§20, 21 22 2 242528771292930“3233343536373819404|4243M45664748‘95051525354555657585@608!62535‘6566S758597D7|727374757677787930
1
1 H | PACKIED| |CONSITAN
|
I
|
B il s e T150RT PACKED, [CONSTIANTS

A factor 2 constant can be of two types:
® Unsigned constants (character, zone, and digit data types)

® Signed constants (unpacked and packed data types).
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Factor 2 as an Unsigned Alphameric Constant

When factor 2 is an alphameric constant, you should indicate which portion of a
character will be used in compare operations. Alphameric constants are
unchanging values in your records. They are the actual data to be processed, not
the name of a field containing the data.

You can specify that:

® The entire character (C) (that is both the zone and digit portions of
characters) will be compared

® The zone (Z) portion only will be compared

e The digit (D) portion only will be compared.

Factor 2 as a Signed Numeric Constant

Numeric constants must be right-adjusted within the field length specified in factor
1 (within twice the field length if factor 1 is a packed number). Numeric
constants are unchanging numbers in your records.

Zoned Decimal Fields: Constants can be specified as zoned decimal fields. Both
the zone and digit portions of each character in zoned decimal fields are used in

compare operations.

The following is an exa<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>