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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.
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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

1-15



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
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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.
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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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1.2 3 4 5‘:“;‘:szarhnﬁEndm'o:l;::(;;:vlnzznmzfa26272829303!323334 404!4243“45‘6474549505!52Hﬂiﬁig&wg&ggﬁ“_im#ﬁgmﬂ72737475767779795“
FIF! 1 !\ \[ F' B
F Vim q\;\1 Character _\\ E]
;
: It | e | ™6 Characters \-LT]
TS ~ ﬂ;_ TlY\SO
- IDC] 115 N\‘PS Characters P T Tio T FIILE
F I ™6 Characters
F | —_—
F i

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

Sort Coding Considerations 2-29



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).

Sort Coding Considerations 2-41



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 example of how to define zoned decimal fields (sometimes
called unpacked fields) in a sort job. Assume that factor 1 defines a 6-position
field in the input record, and that factor 2 is the numeric constant 123. To
right-adjust the constant within six positions, you must put the constant in
columns 23, 24, and 25. Leading zeros are not required. Because blanks and
zeros in a numeric field look the same to the sort program, columns 20 through
25 could contain either 000123 or bbb123 (with b representing a blank).

d Selection

* Rec Spec (Inciude/Omit]

(X)

Factor 1

Field

Location

(EQ, NE, LT, GT LE, GE)

Factor 2

Factor 2 |
Keyword |

Factor 2

Constant

|

Comments
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Statement g 2 Q[ Feld _"—"I
S| 5¢lS
Number H EEE Location i
S|8| st End |& @[] Start End !
1 2 3 46 7 8 §9 10 11 12§13 14 15 1617 18 }19)20 21 22 23J24 25 2627:?3293031 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
1] [T 1elE 123 [
T
!
i
| 4l
i
] -
T 1 | | 6E! 23 |
| ||

If factor 1 is a zoned decimal number with a sign and the constant is a negative
number, the last character in the constant must indicate both the numeric value of
the last digit and the negative sign for the entire constant. For binary numbers,
the sign is in the rightmost 4 bits of the last character.




The following chart shows how you would define some negative zoned constants.

Defining Negative Zoned Constants
How the Number Looks Inside the
Computer
If Last Digit in | Character That
Constant is You Code Zone Portion’ Digit Portion?
0 - (minus code) 0110 0000
1 J 1101 0001
2 K 1101 0010
3 L 1101 0011
4 M 1101 0100
5 N 1101 0101
6 0] 1101 0110
7 P 1101 0111
8 Q 1101 1000
9 R 1101 1001
'"The zone portion indicates the negative sign of the entire number.
2The digit portion indicates the numeric value of the last digit in the number.

Packed Fields: 1If factor 1 is a packed number, the last character in the constant
must be its sign (either +, blank, or -). If a sign is not entered, Sort will default

to a plus (+) sign.

Do not let a plus (+) sign be the last nonblank character in a sort specification
statement contained in a procedure. If necessary, add a comment after the plus
(+) sign. Otherwise, the program will assume the next line is a continuation of
the line with the plus (+) sign, and treat it that way.
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The following example shows a comparison between a packed field and a constant
field. Customer sales are sorted in descending order by the number of sales last

year. Only the records of customers with sales greater than $200.00 are included
in the sorted output.

Header
g owow | ARE
§ e g 3 2l I3 z
- = o 5 =2 g
5 3 Control |2 Zlc]2| Outeut - r
Statement [&| SORTR, 15} pq 3 Reserved  |2| 2|&| Record  |Resorved | Bl Reserved | Reserved Comments |
Number | 2| SORTRS, la| - [FC. B 518150 Lonen 3 | Program
§ SORTA) ‘é 3| =g 2 = | Name
E o 3 <|£|3 2 |
1.2.3 4 5]et17 8 9 10 111243 14 15 16 7383940"624344454847494950515253545656575&58W51§263M96576989707172T.l74!7578777379ﬂ
L1111 [ulsloa]r D | ] HEERREEERRNEERREEREENEEREEREREEEEN
Record Selection
clection
£ Factor 1 g Factor 2
<3 w Focorz | Constant
= P - < actor
3z Freld 5 Keyword
HE Location 3 & Facorz_| CGomments
Statement  [5] £3 251 Fela
Number 151 21> 2% Location !
HE 4l !
£13|&8] st End |2 || Start End |
1 2 3 4 56178 9 10 111213 14 156 1617 18 IBF2|n23242528172929303‘32333435363738!9404'42634‘4545474349505‘52535‘5555575859606167535‘6566 67 68 69 70 71 72 73 74 75 76 77 78 79 80
R ER THAN 18200 [ [ [ [[[1]]
[T A ARd 8HETC| [ ] SINUES GREATER THAN 9200
+———t t RN e s N 1
Field Selection
Forced |Overflow]
Eield__IFieid
2 B JLenoth
H HHE
Statement | g Field 8 g AEl Reserved Comments
Number |5 el Location HEHN
a7 |2 HEEHE
33|z HE A
e8| start end  |&|3|S|<)
1.2 3 4 s5l6f7]18]9 101112413 14 15 18{17]18 19101122232425?027252930312 34353637%2&:2414203“ 5‘64748£W5|5253M55 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 16767/.’E79g
i
N | DS DESCEND lfﬂ@l@% 55_
’ »
Dl | ! I RECIORD] PuT TN OUTPUT |F

The constant and its sign that are being compared, are twice as long as the
packed input field. In the example, the constant is right-adjusted. The blank in
column 29 represents a positive sign, optionally a plus sign (+) could be used.

For example, here are the specifications you would define for sort records with a
packed negative 1 (-1) in positions 1 and 2, a zoned negative 24 (-24) in positions
5 through 8, and a zoned negative 10 (-10) in positions 11 through 16.

Record Selection
£ Factor 1 Z Factor 2
Q o Constant
t] P 5 Factor 2 !
= .
% z Freld . gle Keyword . i
=ls Location zele Factor 2 | omments
Statement  |'o| £ 8] -g. 5 ';‘ [l >
213> sul 1
Nember (I EN A E Loaton |
o| Ele 55
£|3|8| st End |& @ || start End
1 2 3 4 65068 }7 18 ]9 10 11 12}13 14 15 16|17 18 J19}20 21 22 23|24 25 26 27,28 29 30 31 32 33 34 35 36 37 38 39 |40 41 42 43 44 45 46 47 4B 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|
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Factor 2 as Another Field

Factor 2 can be another field in the same record as the factor 1 field. When

factor 2 is another field, you must specify its starting and ending locations in the
field location columns of the record selection specifications.

Record Selection
H Factor 1 @ Factor 2
S 2 s Comstant
-3 ‘actor
3z Erold = s‘ Keyword“’}
2le P i3 | Comments
i | R | S
IREI RS =
Number 15 His L%% 8 Location H
213|8] ster End [@ @[] Start End |
1.2 3 4 5|67 {8 J9 10 11 12}13 14 15 16 }17 18 {19}20 21 22 2324 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 T T
COTLE L R e s [T DT LB IC 17
You can describe fields that are only 1 character long in the End columns. This
entry must be right-adjusted.
Record Selection
H Factor 1 @ Factor 2
S o oeora | Constant ]
- actor
3= Feld - 8‘ ™ Keyword 1
£ls Location 228 Factor2__| Comments
Statement o) £[g % 3 |S*Feld I
HE o
Number !E £ 'r:n ,_gng g Location |
8l5[5] star end (2 8|8] St End |
1 2 3 4 6516718 |9 10 111213 14 151617 18 |9202|2221242526271282930313233343536373839404!42434!45464748495051525354555657585950616253646566 67 68 69 70 71 72 73 74 75 76 77 78 79 80
L] L] LIELLLLEL 2 TLPTTT T T JoNg! RN '
L LR T2 T PL DT T lonel 'eHARACTER FITELD LI LTI
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Factor 2 as a Keyword

When factor 2 is a keyword, the sort program will compare all or part of the
program date with the factor 1 field. You can use the following keywords:

e UDATE

e UMONTH
e UDAY

e UYEAR.

When factor 2 is a keyword, you must indicate that both the zone and digit
portions of characters will be compared to the factor 1 field (enter a C, character
data, on the record selection specifications).

Factor 2 keyword locations must also be identified to the sort program using the
keyword location columns on the record selection specifications. You should
always start the keyword in column 20.

Keyword Length: The factor 2 keyword can be a maximum of 6 characters long.
The following chart lists the keywords, the part of the program date the keyword

permits sort to compare with the factor 1 field, and the allowable length of the
factor 1 field.

Keyword Part of Program Date Factor 1 Field Length
UDATE Entire program date 6 characters
UMONTH Month portion of program date 2 characters
UDAY Day portion of program date 2 characters
UYEAR Year portion of program date 2 characters
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The factor 1 field length must be 6 for UDATE, and 2 for UMONTH, UDAY,
or UYEAR.

If the UDATE keyword is used, the program date must be in the same format as
the date contained in the input records. (See the DATE procedure in the System
Reference manual for information about program date formats.)

The date is specified either in the // DATE OCL statement or by the SET date
command. For more information about how to specify the date in the // DATE
OCL statement or how to use the SET command, see the System Reference
manual.

If factor 2 is UDATE, record selection on or before, or on or after, a certain date
(the relationship columns of the record selection specifications contain LT, GT,
LE, or GE) works only with the international date format (yymmdd). If the
program date and the input records date are not in the international date format
(yymmdd), the keywords UYEAR, UMONTH, and UDAY, must be used to
select the records.



Specifying Data Fields in a Sort Job

To include any data in the output file, you must identify (on the field
specifications) which fields in the input records will be written into the output
records. Data fields are not involved in the sorting process and are not changed
by the sort program. In a sort job, fields are written into the output file as data
fields in the following ways.

You can specify the field as a control field (in the field specifications) and
specify that sort keep the control fields (by leaving the output option column
of the header specification blank).

If you use normal control fields with packed or digit data, opposite control
fields, or an alternative collating sequence, and you want the control fields
written into the output file, you must describe the fields twice: once as
control fields and again as data fields. Then specify that sort drop the control
fields (by placing an X in the output option column of the header
specification). Otherwise, their contents will be changed to a form other than
the original input.

If you use equal control field ordering and you want the control field written
into the output file, you must describe the field twice also: once as a control
field and again as a data field. You should also specify that sort drop this
control field. Otherwise, its contents will include the 3-byte relative record
number sort uses to order the records. (See Dropping and Keeping Control
Field Data earlier in this chapter.)
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Location of Data Fields

When you specify data fields, you must indicate to the sort program where to find
them in the input record.

The field location columns on the field specifications identify the positions of
fields in records in the input files. Both the starting position and the ending
position of a field are identified as shown in the following exdmple:

Field Selection

ﬂ Forced |Overflow

Field Comments

Location

Statement Reserved

Number

Start End

~ Field Type
@ Data Type

67 68 69 70 71 72 73 74 75 76 77 78 79 80f

,_
I: Record Character [

2
:
g
&
p-3
©
E
1 2 3 4 5|8 9 10 11 1213 14 15 16| 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39140 41 42 43 44 45 46 47 48 49 50 81 3 54 55 56 57“596&&&2&2%
F
F
F T USNO
FDIC] 1 8] 3 CUSINAM
DG | [39 u% TEM
FIoid 85 TY/OR

For 1-character fields, you need only specify the End position.

The sort program will go to the specified location in the input record and move
that field to the specified location in the output record. The output location is
determined by the order in which the fields are defined on the field specifications.
You can specify three kinds of data fields:

¢ Normal data fields

e Summary data fields (fields containing data that is to be added together)

® Forced data fields.
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Normal Data Fields

The following example shows how to define a normal data field for a sort job.

Field Selection

Forced |Overfiow]
F [ P
. 5| |en
g 5 <)
Statement | § Feld Reserved Comments
Number = Location
iy
&|&) 2]
3|n|s
2
E|&|8]  stant End
1 2 3 4 5/6]|7}8]9 10111213 14 15 16] 3 24 25 26 27 28 29 30 31 32 34 35 7 40 41 42 43 44 4! 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 8(
3 36 37 38 39 3,44 95 4647 49,49 50 51525 94 55 50 57 56 5960 61 62 63 64 65 66
"N !
F 4 5 i
/TF [“ERN
F 38 USINAM |\
2
A EREY e TE
A; 4 TYOR
A
F |
AL [ s [T

'Number of sheets per pad may vary slightly

Normal
Data Fields

Normal data fields apply to regular (SORTR) and summary (SORTRS) sort jobs
only. They are fields you want the sort program to include in the sorted records,
but that you do not want sort to use in sorting the records. The order in which
you define the fields on the field specifications is the order in which the data is
written into the output records. Data fields are always specified after control
fields, as shown in the previous example.

If data fields are specified for a SORTA job, these specification statements will
simply be ignored.

When your file has more than one type of record:
e The number of data fields need not be the same for all the record types.
e The total lengths of all the data fields need not be the same for all record

types. Sort places blanks to the right of shorter records so that all total
record lengths are equal.
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Summary Data Fields
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A summary data field is a field that is designated to hold selected accumulated
totals. These totals can only be specified in summary (SORTRS) sort jobs.

In summary sort jobs, the output positions that are defined as a summary data
field will be added for all input records. Therefore, if you have multiple input
record types you must ensure that the summary output data for each record type
is defined to match any summary data fields defined in the otlter record types.

For example, assume you want to sort a file with two different record types with
formats, like the following:

A Selling Price Item Number S
1 2 56 10
B Item Number Selling Price S
12 67 10



Assume you want to sort this file by item number and add the selling price of
each item. To do this, you could define the sort specifications as follows:

Header
H §| Oupnt AEE
gl Type :”g 5l el |2 s ]
s 2 Control |2 glclg] output z r————--
3 3 < 2
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Because the input file has two different record types, you must describe the job
and define the output in two separate include sets. In the field specifications for
set 1, a summary data field was defined after the control field.

Field Selection

n

Forced |Overflow]
F eld __JField

<l
Freld 3| Reserved Comments

Location

Statement
Number

ubstitute Character

BR
5 Contmuation
|| _ I8 At sea P
=
S
3
2
B
&
| &
Iz

Record Character

Start End
9 10 11 12]13 14 15 18]

-

~ Field Type

IO |= Data Type

5 6667 68 69 70 71 72 73 74 75 76 17 78 79 80

6

123 4 5

= o _Field Specifications

3 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39140 41 42 43 44 45 46474&49%&

Summary Data Field

In this example, the data in positions 2 through 5 (selling price) will be added for
all type A records.

To prevent the sort program from adding the data in the same positions in type B
records (which would be item number), you should define another set of
specifications, Set 2. The field specification statements define the second
summary data field as being in positions 7 through 10 of the type B input records.

Field Selection
{ Forced [Overflow|
F Field_ 1Field
- 5| [Length
£ el
Statement | § Freld 2l |z Reserved Comments
Number E § 2| Location g % EI
a|F2 EH 3l
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! TPUT, i C

Summary Data Field
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Defining a Summary Data Field

As you see from the preceding example, summary data fields are defined very
much like normal output data fields:

Column 6 must be an F to indicate a field selection specification.
Column 7 must be an S to indicate a summary sort field.

Column 8 defines the data type of the field to be added.

The same data types that are used for normal data fields ar also used for

summary data fields. This data type entry is critical because the method of
adding the data varies depending on its type:

For P (packed) data type, the adding will include both the zone and digit
portions of the input data, plus a possible sign.

For U (unpacked) data type, the adding will include only the digit
portions of the input data, plus a possible sign.

For D (digit) only data type, the adding will include only the digit
portions of the input data without a sign involved.

For C (character) data, the adding will include the entire character
without a sign involved.

For Z (zone) data type, the adding will include only the zone portion of
the input data without a sign involved.

Columns 9 through 16 must indicate the starting and ending positions of
the summary data field in the input record. Like normal data fields, the
starting position need not be specified for a field that is only one position
long.

A maximum of 24 different output fields can be summarized in a SORTRS job.

When you define a summary sort job, you can also define normal data fields in
the job. If you do, however, you cannot guarantee which input record data will
become the output for each unique summarized control field value. The output
record for several input records with identical control fields will contain added
data for all input records for those fields defined as summary fields. For the
fields defined as normal data fields, the output will be the data from the first
output record processed by sort.
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Summary Overflow

When you add data during a summary sort, the length of the field that will hold
the total is normally the same length as the input data. The previous Summary
Data Fields example added data in a field (selling price). The field is four
characters long in the input record and the total in the output record is also four
characters long.

It is possible for the selling price totals, for a given item number, to exceed the
four positions allowed for the output total. If an amount exceeds the four
positions allowed, only the 4 low-order positions of the total would be placed in
the output file. Any higher order digits would be lost with no indication of the
loss.

To prevent this situation from occurring, or to indicate that an overflow has
occurred, you can do the following:

®  You can specify a larger output area to hold the totals for a given summary
data field.

® You can specify that the sort program place a character constant in the
output record to warn you of a possible overflow.
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Eliminating Summary Data Overflow

When you define a summary data field, you may specify the length of the
overflow field in the overflow field length columns of the field specifications.

Field Selection

Tormd JOverflow &
L= S P
Length
< -~
Fiet § 1 Ressreed Somments
Lovation ,§5| .
% e
Ll .
Bower €nd A <)
Bt i ek e 36 sedryhred so20]21 22 (o3 34 28 28 27 3B 0 12 24 2k 35 46 43 38 30940 A1 42 TR K 3. 508 50,06 5208 08 00 BE RS 45 de A¥ 87 6p ¥ 701t 13 I8 73
| i
+

An entry in these columns defines the amount of main storage the sort program
should reserve for any summary data totals. The length of this field cannot be
longer than the maximum length allowed for the input data type specified in

column 8.
Data Types Maximum Field Length
C (character) 256 characters
D (digit) 16 characters
Z (zone) 1 character
U (unpacked) 16 characters
P (packed) 8 characters
Suppose for example, you have a file of item numbers and other data that looks
as follows:
A Selling Item S
Price Number
1 2 56 10
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You want to define the sort job so that it groups all the item numbers and adds
the amount for each group. Assume the total amount for a given item number
will never exceed $9999.99. You could define the following sort specifications to
do this job:

Header
§ =l |-
m f i s s o) [E s
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In this example, the records are sorted by item number (in positions 6 through
10), and selling price (in positions 2 through 5) is the summary data field. When
the selling prices are added, their totals will exceed the 4-position field length.
Therefore, to prevent data from overflowing and to prevent a loss of data, a
larger field length is specified.
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The overflow field length is defined in positions 2 through 5 and redefined as a
6-position field in overflow field length columns (20 through 22).
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Detecting Summary Data Overflow

There may be times when you do not want to specify a summary overflow field
length for a summary field, or you do not know how large a summary overflow
field length should be specified. In these cases sort allows you to force a
character constant into your output to indicate when overflow occurs.

Subsequent programs that read your sort output file can then test for the presence

of this character constant and know if overflow occurred for the control field.

Suppose you want to use the specifications from the previous example, but you
want to ensure that no totals greater than $9999.99 are actually generated. You

could define the sort specifications as follows:
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Statement Q is a summary data field. Columns 9 through 16 indicate the
input field location and length, and columns 20 through 22 indicate the
amount of space to be reserved for the output total. Also, in this example, the
output record length in the header specification must be long enough to hold the
extra positions reserved for any overflow totals:

Item number = 5 positions

Overflow length 6 positions

Total output length = 11 positions

In this example, an additional specification is required. Statement G tells the
sort program to put O in the next output position if overflow occurs (while
adding the amount in its 6-position output area). If overflow does not occur for
any control field value, a blank n will be placed in the overflow indicator
position.

Also in the preceding example, the output length entered in the header
specification is increased by 1 (to 12) to allow for the overflow indicator position.

Only one summary overflow indicator can be specified per record type. If
multiple summary overflow indicators are specified (one for each record type),
only the final one specified will have any effect on the output record.

Steps to Follow When Specifying Overflow Indicators

2-58

Use the following steps to specify an overflow indicator field:

1. Fill in columns 1 through 6 on the field specifications as you would for any
control field, with the page and line numbers, if necessary.

2. Enter an S (for summary) in column 7 of the field specifications.
3. Put a V (for forced field) in column 8 of the field specifications.
4. Leave columns 9 through 16 of the field specifications blank.

5. Enter a character in column 17 to which the overflow indicator field will be
set if overflow occurs in any summary data field.

If overflow occurs in any summary data fields, the character in column 17 will
be written into the overflow indicator field.

If overflow occurs and no overflow character is identified (that is, column 17
contains a blank) the system will set the overflow indicator field to an asterisk

™.



6. Enter a character in column 18 to which the overflow indicator field will be
set if an overflow does not occur in any summary data fields.

If none of the summary data fields overflow, the overflow indicator field will
contain the character specified in column 18. This character is forced into the
overflow indicator field. If column 18 contains a blank, the overflow
indicator field will be set to a blank.

Forced Data Fields

When running a regular sort (SORTR) or a summary sort (SORTRS), you can
force a character constant at selected locations in the output data.

Assume, for example, that you have a file with two types of records, and each
type of record has 128 characters. An active record is indicated by an A in
position one and a deleted record is indicated by a D in position one. Suppose
you have the job of resetting the entire file to all active records.

You could use the following sort specifications to do this job:

Header
§| output i o] |z
8| Tvpe [/ a 21 |2 =
= 1] ¢ g o H 2 1V v ]
3 3 ontrol < Slc|2]| Output - r
Statement  [&]  (SORTR, IE Freld 3 Reserved 21218]| Record [Reserved| 3| Reserved| Reserved Comments |
Number 5| SORTRS, ‘u € 31815 Lengtn 3 | Program
38| sorTa) :g H °lz|2 2 | Name
4 I‘H 3 HNE S |
1.2 3 4 51617 8 9 101 19 20 21 22 23 24 25 126127 B8 30 31 32133 34 35 136137 36 30 140 41 42 51 Ar“ =) A:!141<;‘F 85 66
D 0]
[T IMsJol"RE] REREN [ [] [GNILYY] ION TIINIPVIT ©
Record Selection
H Factor 1 g Factor 2
S ° oy Comum
3~ - actor
ElES o [ Keywora ™
s|= Feld 5l 1 c
EH Location 2ol Factor 2 ! omments
swrement 1| g8 ER S o .
s M i
Number 15| 212 z2|8 Location H
ofel s s dl8 |
2(3]18 Start End o« U ju Start End \
[l 2 3 4 56 {748 19 10 11 12[13 14 15 1617 18 19§20 21 22 23124 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 4 75 76 77 78 79 80
T T T 1 T T T T T TTT T T 17
(ANER 1 T L T T LTI ] NP [ TNPUT] | EEEEERRER
—t Skt A o 2l e L g T LI e 11 1 Tt s Sk I E t T T f
Field Selection
Forced |Overflow|
Freld__Field
” s| [rengtn
s 5 § <
Statement | § Feld g 2| 3 Reserved Comments
Number :5: als Location g : % "fl
3122 SEIHE
HEE gl E) 1
c||d]  start I End z|3|8|<)
1 2 3 4 5/e6]7]8]9 101112]13 14 15 168J17]18]19}20]21 22|23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39|40 41 42 43 44 45 46 47 4 Ala'_;lﬂ 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
G 1 T [ NAUTTIN FIRST, OUTIPUT! JIPOSTTION [ (11|
H 4 | It i
BRERRE)RRNVN V2 NREE RN TpuTPUT] I INI D DATA [
H b ]
: ' ‘ : ; — ] PUT LN LY . Al s

o=t

In the preceding example, equal control field ordering was specified in the header
specification. By setting the total control field length to 3, you tell the sort
program that the input relative record number is the only control field. The field
specifications immediately define data field specification that forces the character
constant A into the first output position. The remainder of the output comes -
from positions 2 through 128 of the input record.
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Determining the Output Record Length for Sort Jobs

You must determine the length of the output records and specify this length to the
sort program. Output record lengths apply to SORTR and SORTRS jobs only.

The length of the output record is determined by the data fields you specify in the
field specifications and is influenced by whether or not you write the control field
into the output file.

If you do not write the control field into the output file, the output record length
will include only the data fields. The following example shows the control field
specified as a data field.

Assume, in this example, you are taking inventory and you want to find out
which items and how many were ordered by your customer. You could do this by
sorting an input file by customer number (in ascending order) and quantity
ordered (in descending order). You also want to include the customer numbers,
customer names, item numbers, and the quantities ordered in the output file in
this order.

Header
m § Output [y 5
gl Tyee =z a e % -
5 s Control | Z| ZlcfS] output <l r—————" {
Staement & SORTR, 135} g 3 Reserved |21 2| 8| Record  |Reserved | 3| Reserved | Reserved Comments |
Number 5| SORTRS, & Length | & 3[8]5] Lengtn E | Program
2| sorta) |E H MEE 2 | Name
4 & & <|£|3 2 |
1.2 3 4 51617 8 9 1011112113 14 1516 19 20 21 22 23 24 25 126127 7 38 30 140 41 42 43 844 45 46 47 48 49 50 51 §2 53 54 56 56 57 £8 59 60 61 §2 63 64 66 66 67 68 69 70 71 72 73 74 475 16 77 78 79 80
!
Mlslolm["RI [ [T I1IZIA] [ [ [T]] EEIREREEEERNEEEENENEEEENEERERRRREREEE
\ Record Selection
H Factor 1 @ Factor 2
9 w Fatorz | comnt
g ) < actor
3 Freld 5le Keyword
Location 228, Facor2 | Comments
Statement ol Feg —™
g Ealy |
Number 13| E1& £218 Location 1
HE R end  |@ E[E] swn End |
T 2 3 4 5§8}37 ;48 {9 10 11 12]13 14 15 16117 18 1912_0 21 22 23)J24 25 2527.‘28 29 30 31 32 2334 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 /2 /3 74 /5 76 (1 /8 19 8]
H 1 | i T
| INEREE l\ | L J‘_
" i
T | l
.[ — i - A
i
|
g L \ I RREEEE N
. i !
e 4 |
X !
: L L p e
i I l H L Ldd !
| Field Selection
Forced 10verfiow|
Freld_Field
« 3 Length
§ HERE
Statement | § Field HEAE Reserved Comments
Number  |£f o Location HEEHE
HEH SRR
SIE|& ] 2181
ElE1E ‘ 82| £121
Chi 8] start end  |&E|3|S]<)
1 2 3 4 65j8j7]8 9|0||1213|4’518|7_|_B_|9202|2223742526277829303132333435 ) 37 38 39§40 41 42 43 44 46 47 48 49 25758593061’_8_263645556 676855707|/773747‘:.‘6'/781933
F ZI \ L1 CUS NI |
FNDK‘- Lyl . UANT, Y_ORDE ‘ i
A -6 Characters QU l
F "1 j
P 281 | 31 Characters UST
8 L]
F 9 {-L11—- 8 Characters T E
A
v
D 7 6 Characters pe
F _— 1
F l
51 Total
T —
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The X in the output option column of the header specification indicates that the
control field should be dropped. This entry forces you to redefine the opposite
control field as a data field. Otherwise, its contents would appear in the output
file in a form different from the input.

To calculate the output record length, just add the lengths of all the data fields (6,
31, 8, 6) and enter the sum (51) into the output record length columns of the
header specification as shown.

If you have the control field data written into the output file, (you leave the
output option column of the header specification blank), the output record length
will include the control field(s) and data fields, as shown in the following example:

Header
§| output | |z
H =] | sl |2 _
g Type Iﬁ 8 ; < z
3 2 Controt | glc]2]| Output = """
@ 2 = e
Statement | & ésDO:TTRR' I 2 Feo s Reserved 212]|&| Record |Reserved | B|Reserved | Reserved Comments |
Number 5 S s Length $ 31S]5] tenan 3 | Program
3| somta 13 H MHE g | Name
4 | & <|&|S z I
1.2 3 4 6lel7 8 9 10111203 14 1516 17 18 20 21,22 23 24 25 126 20 31 32433 34 35 136137 38 30 140 41 42 43 B4 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 §1 62 63 64 65 66 67 68 69 70 71 72 73 74 475 76 77 78 79 80
[ [T T1ulslola]s] | [ ] EEEEEEEEENERENERRERRENEERERERREEER
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218]5| star End Ef  start End |
1 2 3 4 654678 {9 10 11 12|13 14 15 16|17 18 ‘9*2_02‘22212025 26 27,28 29 30 31 32 3334 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

\

i
T
|
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|
}
|
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I
|

\ Field Selection

F Forced |Overflow|
Freld

Length
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Statement Freld 3 Reserved Comments
Number Location s
g H
g
2 H
F] 2
8| stant End <
1 2 3 4 5 819 1011 12019 1a 15 16}17016)16f20)21 22023 20 25 26 27 26 29 30 31 32 33 34 35 36 37\38 30]40 41 42 43 44 45 46 47 46 40 S0 51 52 63 54 6 56 57 56 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
39 CECE R AR R
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SNO

2| :>3§\\6 Characters
I~

{ 6 Characters

~>31 Characters

8 Characters |~

OO OZ|~ FeidTyee
o0

~~

[sN

/1

L
~

Ty

T[T |7 |77 n| 7 ]|e FeldSpecfications

51 Total
R

~ Sort Coding Considerations 2-61



Commenting on Your Sort Job

You can describe and comment on your sort job in the comment columns of the
sort specifications. Any characters can go in these columns, except a plus

sign (+) cannot be the last character in any comment if the specifications are in a
procedure. If it is, the sort program may interpret the plus sign as a continuation
character and replace it with the next sort specification statement.

Comments are a good way to document information about your sort jobs. These
comments can be printed and kept as a record along with your sort specifications.
If you specify that a sort job print the sort specifications and you made comments
about the job, both your comments and the sort specifications are printed. The
comments have no effect on how the program works.

Compiling Sort Specifications

The system treats sort specifications like source data. Your sort specifications are
considered to be source data to the system. This sort source is compiled when
you run a sort job. The sort specifications are processed as they are encountered
by the sort program.

What If You Get an Error During a Compile?

Sort Messages

Severe— |

Message /

Warning
Message

Informational
Message

Sometimes during a sort run, the sort program detects an error in the sort
specifications. If you get an error during a sort run, you should refer to the
appropriate section of the Messages Guide for more information.

The following types of messages might be generated by the sort program.

Action—— |

DIAGNOSTIC MESSAGE

BORT—2242 DT LENGTH EXI
SORT-7282 |W] NO SUMMARY SPE

S HEADER ValUE
TCATIONSG - SUMMARY SORT

s

SORT-7450

24,574 MalN STORAGE BYTESDS ABSLIGNED

BORT-7441
SORT-7462

47 RBYT ST/BUTLLIL

ROUTENE
4 SORT SFECIFICATION

BTATEMENTS

SORT 24T X 49 BYTES-INFLUT RECORD LENGTH
RT—-7452 I 8 RYTES-WIRK FI RECORD LENGTH
SORT-7453 1 8 BYTES-OUTFUT RECORD LENGTH

I

X

SORT-7401 I
SORT--7425

JOB COMPLETED GENERATION PHABE
SEVERE/TERMINAL ERRORS DURING GENERATION

Message
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Chapter 3. Entering and Storing Sort Specifications in System/36

After you design a sort job and define the specification statements to generate the
kind of sorted output you want, you then enter the specification statements into
the system. Use the Source Entry Utility (SEU), which is described in detail in
the Source Entry Utility Guide, to enter your specification statements into the
system.

Before you enter the sort specifications into the system, be sure they are in the
correct order.

Order of Entering the Sort Specifications into the System

Ordinarily, you enter the sort specifications into the system in their order of
appearance on the sort specifications coding form. The header specification must
be present and placed first in the source member, next the record selection
specifications, then the field selection specifications. A source member is an area
of storage in a library on the system disk.

The order of the record and field selection specifications can vary, however. You
may not have to fill out all three types of specifications depending on the number
of records you want to sort and the format of those records. (Format refers to
the locations, lengths, and types of fields in a record.)
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For example, you might want to sort all the records in a file, all of which have the
same format (are of one type) ,. In this case, you need not fill out record
selection specifications. You fill out the header o8l and field JKY selection
specifications only as shown in the following example. In this example, the
header specification identifies the job to the system and the field specifications
identify the fields in the input record that will be written into the output file.
Assume all the records in your input file have the following format:

. Record Customer Customer Item Quantity
Code Number Name Number Ordered

1 2 78 38 39 46 47 52

i Header
§| output i =
gl Tvee 3 3 el |2 z
< 1% B =l .|8 2 r—————-
S 5 Control < el 2| Output = - -
Statement (& (SORTR, :E Freld 3 Reserved 4 2|5| Record |Reserved| 3| Reserved | Reserved Comments |
Number 5| SORTRS, It Length | § Slols] tenoth 3 | Program
5| sortar |3 s HE = 1 Nme
4 == S
S It 3 <|£|3 2 |
1.2.3 4 51617 8 g‘oﬁm_ 18118 20 21 22 23 24 25126 7 38 30 140 41 42 43 M4 45 46 47 48 49 50 51 52 53 54 67 9 70 71 72 73 74 |75 76 77 78 79 80]
1 |
H[s[o[r[TR] A [ 11111 HEEERRENERNEREEEN .
Record Sejection
£ Factor 1 g Factor 2
S o a2 | comtnt
4 Y actor
3z Feld =l o [ Keyword ™™
£s L t 228 Faor2__ | Comments
< oca 2
sutemenc (S 2 8 on &5 N Fed —*
gls N 1
Number o f- £218 Location 1
HEE I 3 - !
8|8]g| stant end  |& &[] start End |
1 2 3 4 sis|7]a o 10 11 12413 14 15 16}17 18]19{20 21 22 23 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 50 51 52 53 54 55 56 57 58 53 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80

Field Selection

Forced |Overflow|
Field
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5| [Length
Statement Field HERAEN Reserved Comments
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- HEBE
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= HEEH
8 z|a|8|<i
123 45 8 |7’£|0202l’_23$242526272829303!32331‘3536373539404\‘241444546«7(8 S152 5294 55 56 57 56 50 60 6162 63 64 6666 67 68 69 70 7172 73 74 75 16 77 78 79

Start End
9 10 11 12§13 14 15 18,

b 15
Cl | 319
]

ggz ~ Field Type

USNO

’i TYC
|

H
| [ m 7 n|a FeldSpecifications

NEDL WY

NoNeoIN!
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I-type records contain delivery information.

You may want to sort a file n with several different types of records. In this
case, for the first type of record you should define and enter all the specifications

(the header , record selection , and field selection specifications n).

Delete Record Item Quantity Customer Invoice Transaction | Selling
Code Code Number Ordered Number Number Date Price
1 2 16 17 32 33 38 39 43
Header
H H ~
H 3| contrar |2 glclg] o bt ="~
Statement g} g)?;va"s' E F:I‘:o 3 Reserved :- é 8 n:::: Reserved | 3| Reserved | Reserved |
Number g SORTA]’ 3 Length 5 § ?5 g Length 2’ l
Ed g & HEE 2 |
1.2 3 4 51617 8 9 101111213 14 1516 1 18.20 21 22 23 24 28 30 31 32133 34 36 136137 38 30 140 41 42 43 M4 45 46 47 48 49 50 51 4 36 38 59 60 61 62 63 64 65 66 8789707!727374757677787980
[ [ [nfs]o[n]7 [[I[]] [ [ T ISoRT! II1.T R, [ A [REICS| TN TIINVITIRIAINIST [ [T T 7]
Record Selection
E Factor 1 a Factor 2
% lﬁ Factor 2 I Constant
3= Freld £la [ Keyword _’:
£l 8 Location 2l Factor 2
satement |5 | £ 8 e Y e
Number | & Hi ;‘%é 4 Location
3131&]| stan End (23 |L| stan End
1 2 3 4 5]8]|7]8 |9 10 11 12|13 14 15 16]17 18]19]20 21 22 2324 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 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 /0 71 72 73 74 75 76 77 78 /9 80
L g T2 T PEee | BNEREEEE
Field Selection
Forced [Overflow|
F F Freld
e R g |Length
Statement % Freld % E 3 %] Reserved
Number < Location H N EE
HEE SHER
z|3|e HEE
Il Pl 153 sunJ end  |E]|3|S|<)
123 4 slelylelo 101112113 14 15 16]47018110120/21 22025 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30040 4142 43 44 45 46 4745 40 50 51 52 53 94 5 6 67 58 59 60 61 62 63 64 6566 67 68 69 JO 71 72 73 14 75 76 17 18 79 8
= = oy » T
F CHE ORCE| 4 o TSSUE] RECIORDIS ]
F 1] ! e ukx TIIT D CONTIRO LD |
G 1 ! 1] WRIT T_F1FLDS INTG OuTPuT |
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R-type records contain order receipt data.

3-4

. Purchase - :
Delete Record Item Item Selling Order Quantity | Transaction Blank
Code Code Class Number Price Number | Ordered Date
1 2 3 4 5 1213 17 18 21 22 27 28 33 49
Record Selection
£ Factor 1 z Factor 2
S 4 Faorz | O
% ;: Field a G 3_ I Keywerd —ﬂl Comments
Statement g HA Location % : E ‘_E?;;arz |
B Number | &1 2|2 £2|s Location }
HEHHEES End |2 E[E] swn End |
1 2 3 4 5)8i7]8 9|0|||2|3|4|516|7|8lBZOZ!ZZZ.’IZ‘IB282111529303(3233341535373839404142434445J647A8l9505|5253545556575&59606\6263646566 67 68 69 70 71 72 73 74 75 76 77 78 79 80}
T
e R eqeR [ LR Isel Rl |
Field Selection
Forced |Overflow|
n Freld_ IFieid
2 5 HL_eng(h
Statement ;g-_; Field § § < ;;{ Reserved Comments
Number |21 [y Location HHE R
alzle HEEF
HEE HEEH
[ g ) Start End clajol<)
123 4 slel7laloe 1011 12J13 14 15 16171181 10]20]21 22023 24 25 26 27 28 20 30 3132 33 34 35 36 37 38 30040 41 42 43 44 45 46 47 48 49 5951515:54;;5_572235152]6_:[«5566 67’22597071 72 73 74 75 76 77 78 79
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F 22 | 27 ! TILTY ﬁB{D 18 Ic oL [FITEL
FIDy 1 | 49 ! | Al_[INTIO POS| |1-H49 [IN OUTPUT] FTL
Then define and enter the record E and field selection specifications el for
the third type of records [E}, and so on.
A-type records ﬂ contain adjustment information.
n Delete Record Item Adjustment Quantity Transaction Warehouse | Blank
Code Code Number Code Ordered Date
1 2 3 10 11 12 17 18 23 24 25 49
Record Selection
H Factor 1 g Factor 2
S u Factor 2 | Constant
E{ES Field [ Keywora ™™ .
elc 292 mments
n Statement § HA Location 5;.: £ “"E.a:o?'z |
Number & 2{e 2=ls Location }
21515| swn ena |2E[E] st End |
1 2 3 4 68|78 |9 10 11 12}13 14 156 16]17 18 192021271314762627]29233031313334153637391510414243M45A6l748A9505|§253545556575859606167636465555758697071727374757677787990
P e TR T Rpee [T L
Field Selection
Forced |Overflow|
H Field _1Field
2 5 Length
& HENE
Statement | § Field ] g AT Reserved Comments
Number = 2 Location 8 e % EI
m 21218 sun w8128 i:
1.2 3 4 5]6]718 9|O“|2|3|4|5m_&1§2&21£&ﬂ252627232930311233363536371539404\4243l4l545474648iﬂ5!5253545556575859?_0_&;&;&26&576&]6_970”7273747576777879
R T T TR T c FIOR ADDI T Tlo_STiod q
F 11 [l ! FORCE] __SHORT_[I[T IN [STIOCK
F 1 17 TIT REDL 1S CON FILELD
F D) 149 IT TA[IN POS| 1-49| TN OUTPUT FIL




For multiple record-type sorts, you should remember that each sort step orders
the records included in that step by the order specified in that step. Once the
records have been sorted, their order in the output file remains constant; however,
subsequent sort steps may change their overall position within the output file.

Note: The multiple record-type sorting technique should only be used on files
with multiple record types. If a record type is included in more than one sort
step, an unexpected output may occur.
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Entering the Sort Specifications

Once you establish the order in which you should enter your sort specifications
into the system, use the Source Entry Utility (SEU) and place the specifications
into a source member. Before starting, you should become familiar with SEU or
have a copy of the Source Entry Utility Guide at hand as you enter the
specifications.

In response to the SEU command procedure prompt:

you must enter:
n The name of the member to be created

This member name can be the same name you specified in the
program name columns of the sort specifications coding form.

The type of member you are creating

Whenever you enter just the sort specifications, you must specify
S (the member is a source member).

Whenever you enter both the sort specifications and the OCL
statements into a library member, or just the OCL statements,
you must specify P (the member is a procedure member).

The other options in the display have defaults and do not require
an entry.



SEU provides the following Select Display menu from which you can choose the
sort displays. See the Source Entry Utility Guide for more information about this

menu and how to use this utility.

You can display:

SORTH and SRT-HEAD

SORTRF and SRT-RECD

SORTRC and SRT-CNST

SORTF and SRT-FLD

for the header specification

for record selection specifications
that compare a field to another
field in the record

for record selection specifications
that compare fields to a constant

or date keyword

for field specifications

Entering and Storing Sort Specifications in System/36
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Displays 28 through 31 (of the SEU Select display) provide 96 columns for the
sort specification entries and comments, as shown in the following example:

When filled out, the SORTH specification looks as follows:




Displays 41 through 44 (of the SEU Select display) contain prompts to which you
respond. Each prompt is associated with the column headings on the sort
specification coding form.

The following example shows the header (41 SRT-HEAD) specification display
you can select from this menu:

When filled out, the header SRT-HEAD specification display looks as follows:
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Entering the Sort Specifications and the OCL Statements into a Library Member

You can enter the sort specifications and the OCL statements into the same
library member, a procedure member. A sort procedure member contains both
the OCL statements and the sort specifications needed to run a sort job. As

shown in the following illustration, a procedure member is stored in a library on
disk:

Current

Library \

Procedure
Member

N~

If you enter the sort specifications and the OCL statements into the same library
member, you must enter them into a procedure member as follows:

NAME - ENFLUT 4 L&Y
NAME - WORK , LARE
NAME -~ OUTFUT , LAREL.-~MIKE , BLOCKS

B/ Losan scsorT
B/’ viLe
B/’ FiLE
B/ / FILE
B/ RUN
O HSORTR
TP 19
FNF 19
FNE 23
23
B/ Enn

= L TEMBALN
SBORTWORK, BLOCKES~20, RETAIN-S
1O, RETALN-T

8h OxX 24 N
DALEF R2F 26 AVa L FLD LESS OR EQUaL. TO REORD
22 AVATL NUMBER QF UNITS AVATLARLE
26 REQORD REORDER FOINT

k4 TTNRER TTEM NUMRBER

The statements numbered through E are the OCL statements required to
create a procedure that will run a sort job. The statements labeled re through
‘Gare the sort specifications that describe the sort job.

Do not let a plus (+) sign be the last nonblank character in a sort specification
statement contained in a procedure. If necessary, add a comment after the plus
(+) sign. Otherwise, the program will assume the next line is a continuation of
the line with the plus (+) sign, and try to treat it that way.




Entering the Sort Specifications and OCL Statements into Separate Library Members

You can enter the sort specifications and the OCL statements into two different
library members as shown in the following illustration:

Current

Library \

Source ™

Member \

Procedure

Member

~_

If you enter the sort specifications and the OCL statements into separate library
members, you enter the sort specifications into a source member and the OCL
statements into a separate member, a procedure member.

Note: When you put sort specifications into a procedure member, be sure that
none of the sort specifications contain a plus (+) sign as the last nonblank
character in the specifications statement. If it is, when the statement is read from
the procedure member, the plus sign is treated as a continuation sign and the
statement following the plus sign will be read and chained to the preceding
statement.

The following is an example of a source member containing sort specifications
only. Use SEU to enter them:

HESORTR 84 OxX 24 N

I P19 22EF 23 26 AVATL. FLID LESS OR EQRUAL TO REOQRD
FNF 19 22 AVATL NUMBER OF UNITS AVATLARLE
FNF 23 26 REQRD REORDER FOINT

F I 2 k4 TTNRR LTEM NUMRBER
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The following example shows a procedure member that will call a source member
to run a sort job:

/7 LOAD #GSORT

/7 FILE NAME-TNFUT , LAREL -~ TEMBRALN

/7 FILE NAME-WORK, LAREL -SORTWORK , BLOCKES~20, RETAIN-S
/7 FILE NAME-OUTFUT, LAREL~MIKE ; BLOCKS~ 10 RETAIN-T
7/ RUN

/7 SOURCE REORDER, JMGLIR

In this example, the sort specifications are stored in a source member in a library.
The source member name is REORDER, it is stored in a user library call
JMGLIB.

When the procedure is run, the sort program reads the sort specifications from
REORDER.

You can enter the procedure OCL that will run the sort job directly through a
display station keyboard, that is, without storing the statements in a procedure
member. If you use this method of entry, after you run the job, the sort
procedure statements are lost and must be entered again for the next sort job.
For this reason, it is a good idea to enter and store them in a procedure or source
member.
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Storing Sort Specifications and OCL Statements in the System

After you enter your sort specifications and/or OCL statements into the system
you can store them in a library. If you do not specify a library, the system will
store the statements in the current library. The current library can be either a
library you created, or the system library (#LIBRARY) as shown in the
illustration:

Disk
#LIBRARY\Q

Procedure Member —__ |
Current N

Library \

Source r-—-—-—-——-

Member I
Procedure
Member \lx__a

It is important to note that if you store the sort specifications in a library you
created, sort requires that you name this library in the // SOURCE statement.
See the System Reference manual for more information about storing source
statements and creating libraries on disk.
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Chapter 4. How to Run Sort

To run a sort job, you can do one of the following:
e Use the SORT procedure command.
®  Use your own sort procedure (created with OCL statements).

® (Call sort from an assembler or a COBOL program. (This method of running
sort is discussed in detail in Appendix C.)

Using the SORT Procedure Command to Run Sort

The SORT procedure command permits you to run some sort jobs without your
having to write procedures.

Considerations and Requirements for Using the SORT Procedure Command

Input File Requirements

Output File Requirements

When you use the SORT procedure command, you must store the sort
specifications in a source member (library member) before you run the job. Also,
the input and output files must meet certain requirements, as discussed in the next
two topics.

e Use only one file, local or remote, as input to the sort program.

® Make sure only one file on the disk has the input file label. If you use the
SORT procedure command and the sort program encounters duplicate file
labels, it will sort the file with the most recent date. See the System Reference
manual for information about the system date.

Make sure the output file, local or remote, does not currently exist. Unlike the
sorted file produced when you run a job using an OCL procedure, the sorted file
produced by the SORT command cannot be written over any existing file on the
disk (including the input file).

The sort program automatically designates the output file as a resident file that is
not delete capable and whose size cannot be increased.
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Additional File Considerations

If the sort procedure is only one step in a procedure that contains several job
steps, and you want to release the display station from the job step once the sort
job is initiated, a // END statement must follow the SORT command statement
in the procedure. (In this case, the sort job is considered one part of a much
larger job having several parts.) Otherwise, you might produce unpredictable
results in your sorted output. (See the // ATTR OCL statement in the System
Reference manual for information about releasing display stations from job steps.)

Entering the SORT Procedure Command

You can enter the SORT procedure command into the system in two ways:

®*  You can enter only the word SORT and be prompted for the SORT
procedure parameters.

®  You can enter the entire procedure command statement.

When all required parameters are specified, the sort job will run without
additional prompting for parameters.

Entering Only the Word SORT

If you enter only the word SORT, the following display appears:

The first three items in this display are required parameters. If you do not enter
any or all of them, the system will display the prompt again with a message that a
required parameter is missing.



Entering the SORT Procedure Command Statement

Rather than entering the word SORT, you can enter the SORT procedure
command statement, as shown in this example:

SORT ITEMBALN,EXAMP1,EX10UT,1000,LIBR1,Y

i B B O 808

The SORT procedure command requires the same information as the display that
appears when you enter only the word SORT. In the preceding example, the
following parameters are present:

The name of the file to be sorted

The source member containing sort specifications

The output file name

n Number of records the output file will contain

Library containing sort specifications

ﬂ Place the sort job on the job queue.
Also, the first three parameters are required. If you do not enter them, the same
prompt that appears when you enter only the word sort is displayed with a
message that a required parameter is missing.
After you enter the SORT procedure command in either of the preceding ways,
the sort program checks all the parameters to ensure their accuracy. If an error is
found in a parameter, a message is displayed on the system display screen. If

none of the parameters have an error, the system processes the SORT procedure
command, which then processes the sort specifications.
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SORT Procedure Command Parameters

The SORT procedure command statement consists of items of information called
parameters, as shown in the following diagram:

SORT

input file name, source member name,output file name,

number of records, |source member library|,|N

current library Y

Note: The underlined parameters are assumed by the sort program if you do not
specify them. For example, if you do not specify the name of a library containing
the specifications, the sort program assumes they are in the current library.

The SORT procedure command parameters are:

Input file name: Identifies the file on disk to be sorted. The file may be a remote
file if the Distributed Data Management feature is in use. This is a required
parameter.

Source member name: Identifies the library source member containing the sort
specifications to be used to sort the input file. The source member name is a
required parameter.

Output file name: Identifies the file, local or remote, that will contain the sorted
records. This name must not be an existing file name. If the Distributed Data
Management (DDM) feature is in use, the output file may be a remote file. The
output file name is also a required parameter.

Number of records: Indicates the number of records the new output file will
contain. This number can be up to 8 000 000. If this parameter is not specified,
the SORT procedure command will assume that the output file will contain the
same number of records as the input file.

Source member library: Specifies the name of the library containing the source
member. If a user library is not specified, the current library is assumed. (See the
System Reference manual for more information about source members and user
libraries.)

N: Specifies that the sort job should not be placed on the job queue. The job will
be run from the display station.

Y: Specifies that the sort job should be run from the job queue.




Using Procedures to Run a Sort Job

Using the SORT procedure command is one way to run a sort job. Using your
own procedures is another way. A procedure is a group of statements that the
system needs to run a program, a job, or a job step. If you're using an OCL
procedure rather than the SORT procedure command, your OCL procedure will
contain similar information required by the SORT procedure command
parameters.

If you want to use a procedure to run a sort job, you must know the OCL
statements required to run a sort job. Then you can enter and store the OCL
statements in a procedure member on disk. If you use a procedure.that is stored
on disk, the sort specifications can be contained in either a source member or
within the same sort procedure. The primary source of information for the OCL
statements is the System Reference manual; however, the guide you are reading
now contains the general information you will need to write a sort procedure.
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Creating a Procedure Using Operation Control Language Statements

You can create a procedure that will run a sort job using operation control
language (OCL) statements: LOAD, FILE, RUN, END, and the SOURCE
(utility control) statement. If you intend to sort multiple files, you must use OCL
statements as the SORT procedure lets you sort only one file at a time.

The following examples show OCL procedures (created using OCL statements)
that can run a sort job. The first OCL procedure calls your sort specifications
from a source member. The second OCL procedure contains both the OCL
statements and the sort specifications.

1 /| LOAD #GSORT

/| FILE NAME-INPUT,LABEL-ITEMBALN

// FILE NAME-WORK,LABEL-BALANCE,BLOCKS-50,RETAIN-S

// FILE
NAME-OUTPUT,LABEL-BALOUT,RETAIN-T,DISP-NEW,RECORDS-300

// RUN

// SOURCE ITEMSORT,ITEMLIB

ERDE BN R

// END

LOAD statement tells the system to load an IBM-supplied program called
#GSORT into the system. The #GSORT program is the system’s sort program.

FILE statement tells the sort program that the name of your input file to be
sorted is ITEMBALN.

FILE statement tells the sort program that a 50-block area (500 disk sectors)
with the label of BALANCE will be used as the sort work area. RETAIN-S
means that the work file is a scratch file and will be deleted after the sort is
completed.

FILE statement n identifies the output file as a new resident file named
BALOUT. When this statement is processed, the system reserves disk space for
300 output records.

RUN statement instructs the system to run the #GSORT program.

1 If the sort is a job step’in a procedure containing other sort job steps, and the sort
does not contain the // ATTR statement, do not use // END in the sort procedure.
See the System Support Reference Manual for more information about the ATTR
and END OCL statements.



SOURCE statement E identifies to the sort program the name of the source
member containing the sort specifications for that sort job. This statement
indicates that the sort specifications are contained in a source member named
ITEMSORT. The ITEMSORT source member is stored in a library named
ITEMLIB.

END statement indicates the end of the procedure.

This example OCL procedure contains both the OCL statements and the sort
specifications. All procedures are stored in library procedure members.

// LOAD #GSORT
// FILE NAME-INPUT,LABEL-ITEMBALN

// FILE NAME-WORK,LABEL-BALANCE,BLOCKS-50,RETAIN-S

// FILE NAME-OUTPUT,LABEL-BALOUT,RETAIN-T,DISP-NEW, RECORDS-300

// RUN
HSORTR
IP 19
FNP 19
FNP 23
FDC 2
// END

8A
22LEF 23
22
26

9

0 24 N

26 AVAIL FLD LESS OR EQUAL TO REORD
AVAIL NUMBER OF UNITS AVAILABLE
REORD REORDER POINT
ITNBR ITEM NUMBER

The following topics contain more information about some of the OCL
statements.

File Information Needed When Writing Your Own OCL Procedures

When you use your own OCL procedure to run a sort job, you must supply the
sort program with the following information about the input, work, and output

files. You can use the OCL FILE statement to provide this information to the

sort program. (This section contains only general file information that is needed
to write a sort procedure. More detailed information about the FILE statement is
provided in the System Reference manual).

The format of the FILE statement is:

7/ FILE

NAME-file name[.UNIT-ﬂ] [,LABEL-file label] »RECORDS-records

»RETAIN-

»BLOCKS-blocks

.
,DATE-(mmddyv)| |,p1sp-[sHr
ddmmyy SHRMM
yymmdd SHRMR
{SHRRM ¢
SHRRR
NEW
oLD

[7 ISy L]
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Multiple Input Files

Note: The FILE statement contains other parameters; however, the parameters
shown are the primary ones required for a sort procedure. The DBLOCK-
parameter should not be used.

FILE Statement for the Input File: The following is an example of a FILE
statement for an input file:

// FILE NAME-INPUT,LABEL-ITEMBALN

o NAME-file name: Specifies the name the program uses to refer to the file.
For sort, the file name must be one of the following:

— INPUT or INPUTI1 (but not both)
— INPUT2
— INPUT3
— INPUT4
— INPUTS
— INPUT6
— INPUT7
— INPUTS

Up to eight files, local or remote, may be used as input to a sort program. The //
FILE statements may be entered in any sequence. The input files are processed
serially regardless of the order of the // FILE statements. A particular sort could
have the // FILE statements in the order of INPUTS, INPUT3, and INPUTS.
The order of the sort would be INPUT3, INPUTS5, and INPUTS. The lowest
numbered file is fully processed first, then the next lowest numbered, and so on to
the highest numbered file, until each input file has been processed individually.

Equal control field ordering (H-specification column 12) lets you merge two or
more input files. Chapter 7 has more information on the H-specification.

The restrictions for multiple input files are:

¢ OCL must be used. The SORT procedure can not accept multiple input file
information.

e SORTA (addrout sort) is not allowed.
¢ The lengths of the records in each input file must be the same.

* LABEL-file label: Specifies the actual name by which a file is identified on
the disk. This is the name by which you identify your input file.

If the LABEL parameter is omitted from a disk FILE statement, the file name
from the NAME parameter is used. For example, if you omit the label of your
input file and you used INPUT1 as the file name, the sort program will also use
INPUT]1 as the file LABEL.



Once you name the input file, you must use the LABEL parameter to give the
sort program the label of (your name for) your input file. For example, if you
want to sort an input file you named ITEMBALN, use the following format:

// FILE NAME-INPUT,LABEL-ITEMBALN...

FILE statement for the Work File (Optional): The work file statement is optional
in many sort jobs and can sometimes be omitted from the OCL procedure;
however, you must specify a FILE statement for the sort work file in the
following cases:

e If the input file is a shared file to which records are being added

e If the input file is a shared file to which records have been added but which
has not been closed.

The work file must be a local file. A remote work work file is not allowed.

The following is an example of a FILE statement for a work file:

// FILE NAME-WORK,LABEL-ITEMOUT,RECORDS-500

* NAME-file name: Specifies the name of the sort work file as WORK. The
work file name must be WORK.

o  LABEL-file label: Identifies a name you assign to the work file. For example,
your work file statement in your OCL procedure might look like this:

// FILE NAME-WORK,LABEL-BALANCE,RECORDS-500
Note: Remote work file is not supported if DDM feature is in use.

¢ RECORDS or BLOCKS: Indicates the total number of blocks or records in
the work file. One block contains 2560 bytes. The smallest disk file unit that
can be reserved is one block. Either RECORDS or BLOCKS, but not both,
can appear in the FILE OCL statement. The RECORDS or BLOCKS
parameter must be used for a new file. See Appendix A for information
about calculating the number of BLOCKS and RECORDS in a file.

® RETAIN: Classifies the disk file as a resident (T), scratch (S), or a job (J) file
when it is created.

— T: Specifies a resident file. A resident file remains on the disk when the
job ends. If the RETAIN parameter is omitted from the FILE statement
when the file is created, the file is assumed to be a resident file.

— S: Specifies a scratch file. A scratch file can be used only by the job step
creating it and does not exist after the job step has ended.

— J: Specifies a job file. After a job file is created, it can be used by any
remaining job steps in a multiple-step procedure. A job file is defined
only within the job and does not exist after the job ends.
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The work file is usually a scratch file because you usually do not need its
information after the sort job (or sort job step in a multiple-step procedure)
has been run.

FILE Statement for the Output File: The following is an example of a FILE
statement for an output file:

// FILE NAME-OUTPUT,LABEL-BALOUT,RECORDS-500,RETAIN-T,DISP-NEW

® NAME-file name: Indicates the name of the output file. This name must be
OUTPUT.

* LABEL-file label: Identifies your name for this file to the sort program. In
the example, BALOUT is the label for the output file.

e RECORDS or BLOCKS: Indicates the total number of blocks or records in
the output file. See Appendix A for information on how to calculate the
number of BLOCKS and RECORDS for a file.

e RETAIN: Indicates output file status. A file built during the sort job can
have any of these parameters:

— J (scratch at end of job)
— S (scratch at end of job step)
— T (resident).

If the work or output file you want to use is an existing resident (RETAIN-T)
file, you must either supply the location where the file starts and its originally
allocated size, or you must indicate that the file is an existing file by
specifying DISP-OLD in your work or output file FILE statement. The
output file may be remote.
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DISP: (Disposition) specifies that the file is a new file or an old file, or that

the file can be shared by other jobs running on the system. The DISP parameter
is not allowed if RETAIN-J is specified. If DISP is not specified, the system
determines whether a file is new or old based upon whether the file is in the

disk volume table of contents.

— SHR: Specifies that the file already exists and can be shared by other
programs running on the system. Read, update, delete, and add
operations can be performed on the file. SHR is the same as SHRMM.

— SHRMM: Specifies that the program using the file can modify the file
(that is, records can be read, updated, deleted, or added). Other
programs that are sharing the file can also modify the file. SHRMM is
the same as SHR.

— SHRMR: Specifies that only the program using the file can modify the
file (that is, records can be read, updated, deleted, or added). Other
programs that are sharing the file cap only read records from the file.

— SHRRM: Specifies that the program using the file only needs to perform
read operations on the file (that is, no records will be updated, deleted, or
added). Other programs that are sharing the file can modify the file (that
is, they can read, update, delete, or add records to the file).

— SHRRR: Specifies that the program using the file only needs to perform
read operations on the file (that is, no records will be updated, deleted, or
added). Other programs that are sharing the file can also only read
records from the file.

— NEW: Specifies that the file is new. If a file already exists with the same
label and creation date as the new file, an error message is displayed.

The new file can be created using any disk file organization. The file
cannot be shared by any other programs until the program that created it
ends.

— OLD: Specifies that the file already exists, and is not to be shared until
the program that is using it ends. If the file does not exist, an error
message is displayed. DISP-OLD allows you to process an existing file as
an output file without having to specify the RECORDS, BLOCKS, or
LOCATION parameter. When an existing file is overlaid (that is, the file
contains totally new information), the creation date is changed to the job
step date; also, DISP-OLD must be specified.
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Using the SOURCE Statement in Your Sort Procedure

The // SOURCE statement identifies the location of the source member
containing the sort specifications.

The format of the SOURCE statement is:

// SOURCE source member name [,user library name]

The source member can exist in either the system library or any user library. If
the source member is in a user library, the name of that library must be placed in
the // SOURCE statement. For example, assume you entered and stored sort
specifications in a library you created, one named ITEMLIB. The // SOURCE
statement would identify the library like the following:

// SOURCE PAYR1,ITEMLIB

In the preceding example, PAYRI1 is the name of the source member containing
the sort specifications and ITEMLIB is the user library where the source member
is stored.

If a user library is specified in the // SOURCE statement but is not found on disk,
the sort program will search the system library for the source member.

If the user library is not on disk and the source member in the system library is
not the one you want, other sort specifications that are not intended to be used
for this job might be used by the sort program.

Using the END statement in Your Sort Procedure
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Always use an // END OCL statement after the last sort specifications statements
in your OCL procedure. Otherwise, undesirable results like the following might
occur:

® OCL statements following the last sort specifications statement will be
processed as more sort specifications statements.

® The sort program will not print or display any error messages if the // END
statement is keyed in at the display station keyboard after the procedure that
is running is finished.

If you use the // SOURCE statement to enter your sort specifications into the
system, normally a // END statement should not be placed after the // SOURCE
statement.

If you want to run sort as one step of a multiple-step procedure and you want to
release the display station to continue processing the procedure (using the
ATTR OCL statement), after starting the sort job, you must use the //

END OCL statement after the // SOURCE statement. You should release the



display station. That way, if any errors occur and you choose an option that
cancels this job step (usually a 2 or 3), you will not cancel an entire multi-step
procedure. See the System Reference manual for more information about the //
ATTR OCL statement and the // END OCL statement.

Running OCL Procedures Stored on Disk
If you use an OCL procedure that is stored on disk, the sort specifications can be
contained in either a source (S) member or within a procedure (P) member on
disk.
To run a procedure that is stored on disk, you can enter either of the following:
® The name of the procedure (which is in effect a procedure command)

For example: ITEMPROC

e An // INCLUDE statement:

/7 INCLUDE procedure name[,librar‘y name]

For example: [/ INCLUDE ITEMPROC,ITEMLIB
In the example, ITEMPROC is the name of the procedure that will run the

sort job and ITEMLIB is the name of the library where the procedure is
stored.
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Chapter 5. Sort Performance Considerations
The amount of time required to run a sort job can vary greatly depending on the
following factors:
¢ Number of input files
e  Number of records in the input file(s)
®  Order of records in the input file(s)
® Size of the work records
® Number of sort specifications for the sort job
® Location of the input, work, and output files on disk
e  Whether or not you use an alternative collating sequence
e System environment in which a sort job is running
® Region size.

The following text describes how each factor affects the amount of time required
to run a sort job.

Number of Input Files

The more input files you use in a sort job, the longer it takes to run the job. This
occurs because sort requires more time to read numerous files and write their data
into the work file, then write the data into the output file, than if you were sorting
a fewer number of files. This is especially true if all the files contain a great deal
of data. On the other hand, sort will not require as much time to process
numerous files with relatively small amounts of data.
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Number of Records in the Input File

The number of input records you sort also has a significant impact on the amount
of time it takes to run a sort job. For example, it would not take as long to sort
a file containing a few input records as it would take to sort a file containing
several hundred records. If possible, select only those records that must be sorted.

Therefore, for a more efficient sort run time, omit records from a sort job
whenever possible. If there are certain records in a file that you do not want
written into the output file, use an omit statement so the sort program will not
use part of its run time to check these records. This way only the records to be
sorted will be read into the work file and the output file and the job will complete
its run within a shorter period of time.

Order of Records in the Input File

The order of the records in the input file can affect how long it takes a sort job to
run. Suppose that two files have about the same number of records to be sorted.
Suppose also that the two files contain the same information; however, the first
file has more records in the sequence you want than the second file. The records
in the first file can usually be sorted faster than those in the second file if the
same sort specifications are used to sort both files. This additional time is needed
because it takes longer for the sort program to change the order of the additional
data, then write it into the output file.

Work Record Size

The larger the input records, the more data the sort program must move into the
work area when processing the records. Therefore, the more data sort moves into
the work record, the longer it takes to sort a file. The sort program builds a work
record for each input record included in the job. Therefore, if program run time
is important to you, do not include unnecessary fields in your sort job. Every
field you do not include decreases the size of the record by the length of that field.

For example, assume you want to sort a file containing records that are 156
characters long. These records contain information such as customer names,
customer numbers, customer addresses, customer orders, descriptions of items
ordered, and other information. You want to produce an alphabetized list of
customer names and addresses for address labels. You would only need the
customer names and customer addresses, not all the other data. Assuming the
customer name field contains 30 characters and the address field contains another
30 characters, the sort program only needs to move a small amount of data from
the input records to the work records. Each work record would only contain 60
characters of data, a reduction of 94 characters of data per record. To go even
further, if you multiplied 94 times the number of input records, assume 250 input
records, (94 X 250 = 22 500 characters), the amount of time saved would be very
significant.



Number of Sort Specifications

The more sort specifications you use, the less main storage space will be available
for records. The sort specifications are source data you must enter into the
system for processing. This source data uses main storage space as it is processed
during a sort job. Because the sorting process also uses main storage space, it is
important to allow as much main storage space as possible for the sorting process.
Therefore, the fewer sort specifications you use in a sort job, the more main
storage space will be available for the sorting process. Consider using sort
specifications to exclude records you do not want to sort.

Disk Location of the Sort Files

When you run a sort job at the same time you run other jobs on the system, the
performance effect of the disk location of the files used in the sort job is difficult
to predict. However, if you run a sort job and it is the only job running on the
system, you can specify the placement of the input, work, and output files such
that they are sorted faster. To specify file placement on disk, use the FILE
statement. See the System Reference manual for more information about file
placement on disk.

For the best performance, place the sort work file on a different disk than the one
containing the input and output files. If you cannot place the files on different
disks, allocate the sort work file as close to the input and output files as possible
to prevent the system from doing an extensive search for the files.

Using remote files will increase the time used to run the sort program. The input
and output files may reside on a remote system. Sort ensures the work files are
local files. See the Distributed Data Management Guide, SC21-8011, for more
information on remote files.

Alternative Collating Sequence

Using an alternative collating sequence increases the time it takes to run a sort
job (see Specifying an Alternative Collating Sequence in Appendix B for more
information). The sort program uses an additional 375 bytes of main storage
space for the sort job when you use an alternative collating sequence. The size of
the input file and work file buffers is thus shortened accordingly. Also, when you
use an alternative collating sequence, the sort program must perform more data
movements to compare the records. Therefore, it takes longer to run the job.
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System Environment in Which a Sort Job Executes

Region Size
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Two identical sort jobs operating in equal size regions may have different run
times, depending on their respective system environments. A sort job that
competes for system resources in a multiprogramming environment usually
requires more running time than the same sort job would require if it were the
only job running on the system. A multiprogramming environment is one in
which more than one job at a time is running.

You can increase the size of the region that the sort program uses whenever you
have enough main storage available to do so. A region is an amount of storage
space on the system that is used for running programs and jobs. The larger
regions usually allow the sort program to process more records per disk access,
which usually reduces the time required to sort records in a file. The program
requires a minimum of 18 K bytes to sort a file. For information about how to
increase the region size, see the REGION statement in the System Reference
manual.

In a multiprogramming environment, increasing the region size may cause more
swapping of programs to occur, which increases disk accesses. Therefore, it may
be difficult to determine if increasing the region size will improve performance.



Chapter 6. Sort Job Examples

This chapter contains sort job examples that show how you can use and define a
variety of functions provided by the sort program. Each example includes:

® An explanation of the purpose of the job

® An example input file

® Defined specification statements

® A discussion of the specification statement entries

®* An example output file.
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Example 1 of a Sort Job. Sort the Records in ITEMMSTR File in
Ascending Order

Assume your company is taking inventory and you are asked to submit a report
listing all the items ordered by customers and a description of each item. First

you want to sort the records by the number of each item. Then you want to print

the report using a high-level programming language, such as RPG, or use the
Data File Utility (DFU). (In some of the following examples, the record code

field is shown in the record format description only, not in the examples of input

and output records.)

This example shows how to sort an input file containing the customer orders to
generate regularly sorted output.

The input file used, ITEMMSTR, is sorted in ascending order (low to high) with
the lowest item numbers written into the output file first. The items are sorted
using item number (in positions 2 through 9 of the input records) as the control
field. The records in the input file all have the same format, and all the data in
the input file will be written into the output file.

In this example, although the entire sample job is defined on one sort
specifications form, the form is divided into its three parts to allow for
explanations of some entries.

Input
The following file was used as input to the job:
PYE M NUMKGE I Pk X sCiierion FrEm TYVRE TTEM G ASES
SOVT 230 Dl podoatlal doads Taocle ) 2O
AOOT00 1O Table: deasl no conler i awen It 30
10012000 Dwivel chartr wr U vy mes ¥ 10
OVELEDO Lothrawer Hle o wrth ook Lt /0
SO0 D40 Wlorage cabinel wrlh doors 53 Lo
A00 16010 Oubso by buler dr amen T 40
AHOOT 3000 U bicvandd deesh unn b2 sl vesss G 6O
2001 2010 Chier i el e i 80
The records in the input file have the following format:
Item Item
Record Code Item Number | Item Description Type Class
1 2 910 3940 41 42 128
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Header Specification Entries

To sort ITEMMSTR as previously described, the sort header specification is
defined as follows:

Header

Output
Type
Control
Field
Length

Output
Record  [Reserved
Length

(SORTR,
SORTRS,
SORTA)

Statement
Number

Reserved | Reserved Comments |
| Program
| Neme

7 38 20 140 41 42 43 }44 45 46 47 48 49 50 51 52 53 54 $5 56 57 58 59 60 61 62 §3 64 65 66 67 68 69 70 71 72 73 74 (75 76 77 78 79 80

LTI TISloRTT ITITEMMSITIR IASICIENIDTIVGL. | [ [T [[ [ (11

Reserved

Header Specification
Output Option (X)
Null Output (N}

i Equal Frelds (E1]
Print Option

P Sequence (A/D)
R Alt Coll Seq (S F)

2.8 9 101112113 14 1518 1208 }18 20 21 22 23 24 25
slojr]7R; RERER

20 31 32133 34 36

121l

f du d b @

X

n Identifies the job to the system sort program as a regular
sort job.

Specifies the length of the control field. In this example,
item number, which is in positions 2 through 9 of the input
records, contains 8 characters.

Specifies the order in which the records will be sorted. In
this example, the item numbers are sorted in ascending (A)
order.

n Specifies that the information in the control fields should
be dropped, not written into the output file. You can, however,
specify that the data in the control field be written into the
output file by specifying the control field as a data field in
a field specifications statement.

Identifies the number of characters the output records will
contain in the output file. The output records will be the
same length as the input records, 128 characters long.

Although the control field is dropped in column 28, its
contents are specified as a data field in Statement 2 of
the field specifications statements. Therefore, its contents
are written into the output file.

ﬂ Provides a record of why and how the input file is sorted.
This comment states that the input file, ITEMMSTR, is used in
this job, and that the data will be sorted in ascending order,
then written into the output file. You can use any characters
in comments except the plus sign (+) cannot be the last
character in any comments.
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Record Selection Entries

This job, which does not require record selection specifications, is sometimes
called an implied include-all, because all records in the input file will be included
in the sort.

You can either omit the record selection specifications or define one like the
following:

Record Selection

Factor 2
Constant

Factor 1

Factor 2 |
4 Keyword ~

Factor 2 |
Field

|
Location i

Field
Location

Statement
Number

Comments

Rec Spec (Include/Omit]

~ Continuation (X)

® Data Type
Factor 2 Type

Relationship
® (EQ, NE, LT, GT, LE, GE)

Start End |
20 21 22 23 |24 25 26 27128 20 30 31 32 33 34 35 36 37 38 30 |40 a1 42 43 44 45 45 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 0

LTI LT LT T ] T TNICIJUlE] AL RECIRIOS] TK] rHle] 5o 1 1 1111

LA B S S B B S e L

Start End
9 10 11 12113 14 15 16

123 45

L Tt

K

Specifies that the sort program should sort all the records
in the input file.

Is only a comment that has no effect on the outcome of the
sort job, unless a plus sign (+) is the last character in a
specification statement. 'Comments are simply a method of
documenting your job. You can use any characters in the
comments fields to document your sort job, except that if the
plus sign is the last character in any specification
statement, unpredictable results will occur.



Field Selection Entries

There are two field specifications in this sort job. The first is designated as

Statement 1, the second as Statement 2.

Field Selection

B

Statement
Number

@ Field Specifications
-+ Field Type
® Data Type

123 4 6

Start
9 1011

Field
Location

End
12/13 14 15

Forced [Overflow|
Field

Freld

>

8 Length
b=

H o
HM
813
8 unozu:‘z: 2425 2627 28 29 30 3) 32 33 34 35 36 37 38 39
|
I
1
£

Reserved

Comments

A

1]

A}
2

/

Statement 1

\

\

/

v

€

S IC

=

Identifies the field as a control field. In this example, the

control field is a normal control field.

Specifies that the sort program should interpret the data in
the control field as character data where both the zone and digit

portions are compared.

f,w'nldentify the location of the control field. The starting

position in the input record is 2 and the ending position of
the control field in the input record is 9. The sort program
will compare the zone and digit portions of each character
in positions 2 through 9 to determine where its order in the

output file should be.

Are comments about the sort job. Comments do not affect the
outcome of the job, but only serve as reminders. You can use
any characters in comments, except that a plus sign (+) cannot

be the last character in any comments.

Sort Job Examples
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Statement 2

Field Selection

E Forced [Overfiow
o o
Statement % Field g EE" c -;{[ Reserved Comments
Number fi g Location ] % g ‘sl
E E ;‘5 Start End § § E 2:
|2345878DJ&II‘zUM!EMHN17201\22 2A2626272829g£}*233%353§173839(0424 5 46 ‘.-A-<. 4 55 56 7E|61630165%676559707!72737475757]7879
a 11 T T NUMBER! TS CONTROL FITELD |
G Ji 1.2\ | ! /JPM | AlLL| IDATIA| [TIN_DUTPUT [REICORDS]
}I oa
E Specifies that the fields in positions 1 through 128 should
be data fields in the output file.
Specifies that the data field will contain character data or
both the zone and digit portions of characters.
EJ E) tdentify the location of the fields in the input record
that will be considered data tields 1n the output file. All
the data in the input records will be written into the output
file.
Is simply a statement that documents facts about the sort
job. They have no effect on the outcome of the sort job, unless
the plus sign (+) is the last character in a specifications
statement. If it is, unpredictable results will occur.
Output

The sorted file would look like the following:

POEM NUMEE R PTEM I GUi b 0N LYEM 1YL LILM CLASS
OO 12000 Bwivel chan wi b ar e ¢ 10
2001 1030 Vil podostal dosle Toclk A 20
AOOTOVIO Tab e el no conle di awen I 30
40016210 Gubo U tule dy awen F 40
L0011 130 Bloyvayr cabiinel wi L o o I 0
[ elod IRSVIole} Oven hiead desk uni t 2 chelvos G &HO
OV THE00 Sy awer e warlhe Tock O 0
BOO120LO Ul ar mleee 1] 80
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Example 2 of a Sort Job. Sort a File and Put Selected Fields in the

Output Records

Assume in this example that your business sells office furniture. During the year,

one of your suppliers reclassified some items and changed the descriptions of

others. You must update the master file containing this information.

Before you start updating the file, you want to sort it and print a report showing
only the number of each item, its description, and its class. Example 2 explains
how the master file will be sorted.

In example 2, the same file, ITEMMSTR, is sorted in ascending order using item
number (ITNBR) as the control field. Because this job will generate an output
file containing only specified fields of data, the selected fields must be described in

the field specifications.

Input
The following input file was used (item number is an 8-digit field located in
positions 2 through 9 of the input records).

FYL M NUMKE R FOb M Tk SCRTETTON 1T YYPE T M CASS
2001 L1130 i pedesial doeoke Lok il 20
RieloRRele N¢] Table desk -noe conler i awen It 30
10012000 Gwivel char wilh aymes G 10
0015100 Uodrawesr (ale with lock n 70
LOO T 2E0 wloyaye cabinet wirlh door s F Lo
40016210 Hubst tule deawen F 40
40013000 Uven hiead deols uni -2 sholves G 40
80012010 Chien e armloos H 80

The records in the input file have the following format:

Item Item Warehouse
Record Code Item Number Item Description Type Class Stock Location
1 2 910 3940 41 4243 4748 128

Sort Job Examples
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Header Specification Entries

To sort this file, the header specification is defined as follows:

Header

o

Statement
Number

123 4.5

Output
Type

(SORTR,

SORTRS,
SORTA)

2.8 9 101]

B Equal Frelds (£)]

Control
Field
Length

13 14 15 16 17

B> Sequence (A/D)

18 20 21 22 23 24 26

Reserved | Reserved Comments |

i Program
i Name
|

ES
<
§
1
5
2
g
3

Nul! Output (N)

7 38 39 140 41 42 43044 45 46 47 48 49 50 51 67 70 71 72 73 74 {75 76 77 78

[I]]

T J® Header Specification

slo|r[T

[ 1]

[T1 L ~

6-8

/

Identifies the job to the system sort program as a regular

sort job.

Specifies the length of the control field as containing 8
characters.

Indicates that the input records will be put in ascending
order when they are written into the work and output files.

Specifies that the information in the control fields should
be dropped, not written into the output file.

When you keep the control field in a sort job, the data in the
control field is written into the output file.

Indicates the length of each record written into the output
file. Although the input records are 128 bytes long, the
output record length is only 40 characters long because only
specified fields are selected and included in the output record.

Provides documentation about your sort job. Comments have
no effect on the outcome of the job, except the plus sign (+)
cannot be the last character in any specifications statement.

If it is, unpredictable results will occur.



Record Selection Entries

This job, which does not require record selection specifications, is sometimes
called an implied include-all, because all records in the input file will be included
in the sort.

You can either omit the record selection specifications or define one as follows:

Record Selection
£ Factor 1 g Factor 2
Q o o2 Comstant
Bl b=} actor
HES Freld g &‘ Keyword 1
gle PR 3 Comments
| s Locaty z Factor 2 |
Statement ] Zlg ocation g S5 —Fed  ——™
5|12 s5ult 1
Number 131 21 £218 Lacation 1
£l = 2
HEE RS end |2 8|&| s End |
1.2 3 4 656 |7 e d9 10 1112013 14 15 1617 1841920 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
HENRERERREEEG
[1]] L L N FLL
—+— 1 LI s e LI B B s e s e s s e

I‘rw—ﬁl

Specifies that all records should be included in the sorted
output.

Indicates that all the records in the input file will be included
in the sort.

Sort Job Examples  6-9



Field Selection Entries

This job contains four field specifications.

Statement 1

Field Selection
Forced |Overflow|
E Field
a Length
z =
s H <l
Statement | § Feld 5 5 Reserved Comments
Number b Location s @
5 2
HHE 5 sl
HEE ] 3l
3138 g ol
g g =
Cjujo Start End 4 )
1 2 3 4 5/617}8 91u||12|314\513'71_3‘1”20212&142526172829303_1_22'&3536373339404!0241444545474349& 7 59 60 162636‘26&_72’2707|7273767576777879ﬂ
]
G 2 ! | ALITIE 19 ROL! [FIIlElL
20N Vi b
F \ A\ :
it SRR ]
jld e B e e o

/

B E O

Identifies the field as a normal control field.

Identifies the data in the control field as character data where
both the zone and digit portions will be compared.

n Specifies the location of the control field within the input
records as starting in position 2 and ending in position 9.

Documents your sort job. Any characters can be used in
comments, except the plus sign (+) cannot be the last character
in any specifications statement. If it is, unpredictable results
will occur.
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Statement 2

Field Selection

Overflow|
S Freld

Statement
Number

Field
Location

Reserved Comments

~ Freld Type
@ Data Type

B4 55 57 58 5¢ 61826304655687585970717273747576777879;
r—r—

QF\ FIIEL

123 45

Start End
9 10 11 1213 14 15 1 1 Iﬁ
Els 5 16| 20]21 22 ununnngﬁ:zﬁ%a’&%# A0 41 42 43 44
i

Janiaaa /
6 | (o J o | [10)

N {7 o Feld Specifications

EJ%E
il

N

E. Identifies the field as a data field.

:. Specifies that the sort program should interpret the data in
this field as character data where both the zone and digit
portions are included in the output record.

B} Bl 1dentify the location of the data field within the input
" records. Because this is the first data field described in the
field specifications (and because the control field data will
be dropped, X in column 28 of the header specification), this
will be the first field written into the output file (in
positions 1 through 8).

m Identifies comments about the job.
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Statement 3

Field Selection

F Forced ]Overfl
eld 1 Field

Field

F
L

Statement §
Location s
S

B

:

Number

Reserved Comments

£

Bl 2|

813

WNZ‘Z?E#; NTI”ZS&%%&

Start End
9 10 11 12113 14 15 18]17

~ Field Type
® Data Type

1 23 45

6667 68 69 70 71 72 7:7475757778792

| %t e Field Specifications

)

ﬂ/SQ
/

Nl
\
o

Identifies the field as a data field.

Specifies that the sort program should interpret the data in
this field as character data where both the zone and digit
portions are included in the output record.

' Identify the location of the data field within the input
records. The sort program will take the data in positions 10
through 39 of the input records and write it into the output
records. The order in which the data fields are described
determines their order in the output records. In this
example, the data in positions 2 through 9, 10 through 39,
and 41, and 42 will be written into the output records in the
same order in which they are described in the field
specifications.

Documents the output for the sort job and explains the
abbreviation.
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Statement 4

Field Selection

Statement
Number

Field
Location

Reserved Comments

~ Field Type

8
s
2
s ;
8 start
12346 819 10111213 14 15 1e) 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 40 41 42 43 44 45 45 47 758 59 60 6162 63 64 85 66 67 68 60 70 71 72 73 74 75 76 77 78 19 8}

T {7 niwie Feld Specifications

"' Specifies that the field should be a data field in the output
file.

Specifies that the data field will contain character data, or
both the zone and digit portions of characters.

m Identify the location of the field in the input record that
will be considered a data field in the output file. The data
also in positions 41 and 42 of the input records, the item
class, will be written into the output file after the item
description.

Is simply an explanatory statement about the sort job.
Comments have no effect on the outcome of the sort job,
unless the plus sign (+) is the last character in a
specifications statement. If it is, unpredictable results
will occur.

Output
The sorted file would look like the following:
POE e NEIGE I Pibm XdSeie iy ton FYLM O AGs

Lo} 000 vt o herny w e e, 1o
VOO Y40 U b govedess Lol des bt Tack 20
E{TVARSTANRV] [ 1 K R TR RO T ORI TS FRTEEY FENTVIRN A0
ANGTE2 1O Dulecbr Dinbee dir awen 40
001 150 Gl calyiued w T dogagn e 50
ALULAOOO Oven hiead desk un U0 ahiclves L0
OV 20 Ceodbi e B die wrth Fack 0
LELPIVN DAOR EV] Phiaver anmiloe < 80

In the output records, item numbers will be placed in positions 1 through 8,
descriptions are placed in positions 9 through 38, and item classes are placed in
positions 39 and 40.
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Example 3 of a Sort Job. Sort a File and Reformat the Output

Assume in this example that your business sells office furniture. During the year,
one of your suppliers reclassified some items and changed the descriptions of
other items. Your job is to update the master file containing this customer order
information.

Before updating the file, you want to sort it, reformat the data so the descriptions
of the items become the first field written into the output file (and ultimately a
printed report listing the sorted records). Example 3 shows how you can do this.

Example 3 shows how to sort an input file and generate an output file containing
reformatted data. Included in the output records are the descriptions of each
item, its type, its class, and its number.

Input
The following input records are sorted in ascending order with certain data fields
reformatted in the output records:
M NURMGE 1 PibM Ub SCRPETTON LYim Ty HITM CLAGH WAL HOUSE

QOO DARO Vel poelisclal decde Lol N 0 [$13

BOOTO0 10 Tahle doske e conlor di awe 1 30 AL

100 12000 Owivel chieorr wi U oo ¢ 10 [9:%]

FOO1ILI20 Loodiawen trte wrtl ol I 0 R4

LOOT 1230 Slorage cabarvet o wr th ooy « | 91¢] 1.

40016010 Qubo b tule dy awen | 40 MK

HOOLI000 Oven hioad desh un U2 cdinlb v, ¥ 4O E3 ]

00012010 Chia s aranl e 3] 2193 (038
The records in the input file have the following format:

Item Item Warehouse
Record Code Item Number | Item Description Type Class Stock Location
1 2 910 3940 41 4243 47 48 128



Header Specification Entries

To sort the input records as previously described, define the sort specifications as
follows:

Header

-
Type

Statement

Number

Control
Field
Length

Output
Record  |Reserved
Length

(SORTR,
SORTRS,
SORTA)

Reserved Reserved | Reserved Comments

Name

Null Output (N)

|
| Program
I

Print Option

H/X Output Option (X)
EY
B
]
(~

I* Header Specification
K Equal Frelds (B

F> Sequence (A/D)
B2 At Coll Seq (SF)

123 485 7.8 9 10111203 34 1516 128 110 20 21 22 23 24 25 30 31 32133 34 36 7 38 30 140 41 42 43

[T [Iusfofe[IRi [ [ [ IBlOfAl [ [ [[]]

Indicates that a regularly sorted output file will be generated.

Specifies the number of characters in the field in the input
records to use to sort the records. In this example, item
description, which is in positions 10 through 39 of the input
records, contains 30 characters.

Specifies the order in which the records will be sorted. In
this example, the item descriptions are sorted in ascending (A)
order.

n Specifies that the print option will be a zero. When the print
option is a zero, the sort program prints the following
information about the job:

® Sort specification statements

¢ Diagnostic messages indicating any errors encountered in sort
specifications

® Program status messages identifying various stages of the job

®  Action messages (followed by displayed messages) identifying
circumstances requiring attention before the job can continue

¢ Displayed messages that appear on the display screen.

Specifies that the information in the control fields will be
dropped, not written into the output file.

However, because you want the data in the control field to be

written into the output file, you must specify the field again, as
a data field on the field specifications (columns 7 through 16).

Otherwise, the data in the control field will be written into the

output file in its hexadecimal form.
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E Identifies the number of characters the output records will
contain in the output file. The output records will contain
only specified data fields, therefore the length of the output
records will be 40 characters, not 128 characters.

Provides a record of why and how the input file is sorted.
This comment states that the input file, ITEMMSTR, is used
in this job, and that it should be sorted and the data
reformatted as specified. You can use any characters in
comments, except the plus sign (+) cannot be the last
character in any comments.

Record Selection Entries

Record Selection

H Factor 1 g Factor 2

o . it

sl Yy Factorz | oM

1 ES i = [ Keywora ™™

2% e 1 . Comments
Statement g % 2 Location ‘E 0_—1 : ¢ Fls:ll:rz
nNumber | &1 22 2% g Location

HiA £z

2|815] stn end |2 E1E] stan End
1 2 3 4 5fe]7]8 |9 10 11 12]13 14 156 16{17 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 4B 49 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
EEERI(NREARERAREERERERARRRERERRERNEEEN EC

A

\
B

B

Specifies that the sort program should sort all the records
in the input file. No other entries are required on the
record specification.

Is only a comment to help you document your job. You can
use any characters in comments, except that the plus sign (+)
cannot be the last character in any specifications statement,
because it will produce unpredictable results.
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Field Selection Entries

Statement 1

There are four field selection statements in this sort job.

Field Selection

Statement

Number

~ Field Type
® Data Type

Start
123 458

N fa Field Specifications

Freld
Location

End
1 12[13 14 15 18]

Overflow|
Freld _1Fieid

Reserved Comments

67 68 69 70 71 72 73 74 75 76 77 78 79 80f

30 31 32 33 34 35 36 37 40 41 42 43 44 45 46 47 48 49

[ T1T] ARGETRREORAEGER ClON[TROL

=P
Cle

k3

Identifies the field as a normal control field. Because column
28 of the header specification contains an X, meaning drop the
control field, the description of each item will be specified

(as a control first) again as a data field in order for its contents
to be written into the output records.

Specifies that the sort program should interpret the data in
the control field as character data where both the zone and
digit portions are compared.

,n Identify the location of the control field. The starting

position in the input record is 10 and the ending position
of the control field in the input record is 39. The sort
program will compare the zone and digit portions of each
character in positions 10 through 39 to determine the order
of each record in the output file.

Is only a comment about the sort job.
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Statement 2

Field Selection
Forced [Overflow]
Freld__1Field
2 5| [Length
2 HE BE
Statement 8 Field ] 2l 3| Reserved Comments
Number fg 1N Location 53 KR
al=12 HEEHH
2zie EE M
2|E|8]  swan End &|3)8]=
1 2.3 4 slaly 10 11 12]13 14 15 1 nwmzonzzbamzs 27 28 7 40 41 42 43 44 4 52.53.54 55 58 59 60 61 62 63 64 65 68 67 6869 70 71 72 73 74 1576 7778 79
810 4 el17118} 19} 28 ag_gzuzsaadasgg_g_‘ggs 5 48 47 48 49 ‘ su 2 o ] __Iﬂ
i ..
¢ O 1: s 1~ 3L 98] 4 ] 1 r3 0 .
|
ic) | Lo} | 1349 1 .| DA
_...4& \_= / _%,.r " _? -
v ) , / Al D
& W T 3 T

/1N /
d @ 0@

E Identifies the field as a data field.

Specifies that the data field will contain character data, or
both the zone and digit portions of characters.

E,E Identify the location of the fields in the input record that
will be considered data fields in the output file.
Position 10 identifies the starting location of the item
description and position 39 identifies the ending location
of the description.

m Is only a comment about the sort job.
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Statement 3

Field Selection

Statement
Number

Field
Location

Start | End
9 10 11 12]13 14 16 16
[
- N

Reserved Comments

Record Character

~ Field Type
® Data Type

123 45

7
5,66, 67,68 80 70 71 72 73 74 75 76 17 78 79 8

FILIEL FE;EE.D

21 22123 24 25 262723;‘9‘%)3'32 33 34 35 36 37

Gi] [ REE]e Field Speciications

\ /
o s

Identifies the field as a data field that will be written into
the output file.

Specifies that the data field will contain character data, or
both the zone and digit portions of characters.

, Identify the location of the fields in the input record that
will become data fields in the output file. The data in
positions 41 and 42 of the input records, the item class, will
be written into the output file after the item description
because it is specified after the item description in the field
specifications statements.

Is simply a statement about the sort job. Comments have no

effect on the outcome of the sort job, unless a plus sign (+)
appears as the last character in a specification statement.
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Statement 4

Field Sel
(Overflow|

§ Length
2 B <

Statement | Freld HHBE Reserved Comments

Number [ Location HEIH
HEHE HEEHE
LEE HEHEE
HHE HEHEM
P Start end  |&]3]S]S)

|23‘5'7l°|0|'|2|3.=|51.|7 mzomzzEuunng%&g%auaswnn 40 41 42 43 44 7 I2“&!56667“69707172737475787778-7.9-3

? ra c ﬁ
¥
¥ ] F L 1
F | Q) . LTNBR], | IITE] E TA| [FILEELD

B

L\
D D m

Specifies that the field should be a data field in the output
file.

Specifies that the data field will contain character data, or
both the zone and digit portions of characters.

m.g Identify the location of the field in the input record that
will be considered a data field in the output file. The data
in positions 2 through 9 of the input records, the item
numbers, will be written into the output file after the item
class, for a total of three data fields in the output records.

Is a comment that provides documentation about the sort job.

Output
The sorted output looks as follows:
PHEM OF SO T )TN FTEM Gt FrE M NUIRMEE 1
Chertr o mbesse (AN G0 I2010
Wel podeastal deske back 0 JSICIVE I BARIV]
Nyea head dosle un UL b bore on A0V 1A000
Slorage cabainet withe doar < ) LOO T e
Subabrbate e awee BRI AL G
Dwived ol wr e o mss Iy OO 1000
tabsbee wleesle v Conton dh awen A0 OO RO
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Example 4 of a Sort Job. Sort a File That Will Contain Selected
Information

Assume in this example that after taking inventory, you discover you have run
out of some items and that you are very low on other items. You need a file
containing items requiring reordering. This sort job selects only inventory for
stock items that need reordering. The items are items for which the quantity on
hand (AVAIL field) is less than or equal to the reorder point (REORD field).
The reorder point is the number of items necessary to warrant reordering a

supply.

This example shows how to sort an input file containing inventory information to
generate an output file containing stock information.

The input file used, ITEMBALN, is sorted in ascending order (with the lowest
values written into the output file first). The items are sorted using item number
(in positions 2 through 9 of the input records) as the control field. The output file
will contain a list of items whose available quantity in stock is equal to or less
than the reorder point.

Input
The following file was used as input to the job:
Pl NUMME I WAl FIOUGH GAUCK uNe DR I AVATLARE L BIULKN I ORI T BOITNY
FOO T L0 { [ A 14 Y]
100 L2000 1 o O 28 4
4001610 i [ A 16 14
20011230 | 9] ) O 20
HOOID010 I o [¥] & )
OO 12RO § i o 10 19
BOOLODIO I 1o 3 3 Ly
AHOO T AOVO i O J ] 1)
All the records in the input file have the same format.
Record Code Item Number | Warehouse | Stock On Order Available Reorder Point 2
1 2 910 1" 1415 1819 2223 26
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Header Specification Entries

To sort ITEMBALN as previously described, the sort header specification was
defined as follows:

Header

H
Type

Statement

Number

Control
Fueld
Length

Output
Record Reserved
Length

{SORTR,
SORTRS,
SORTA)

Reserved Reserved | Reserved Comments

|

| Program
l Name
|

1

i

“Equal Frelds (£)]
Print Option
Output Option (X)
Null Output (N)

[*_Header Specification
B> Sequence (A/D)
s Al Coll Seq (5 F)

1.2.3 45 7.8 9 101) 2 30 31 32133 34 36 75 76 77 78 79 80

11 [ I+lslolr|7jR}

14 1516 17h8 118 20 21 22 23 24 25

BM l Ll l l ‘ L% ] [ 7]:&]39 00[1[42[43 g[g]‘&ﬁ_i[s]&;ﬂ 52 53 54 55 56 57 %8 50 €0 61 82 ;ﬁvﬁ%{”ﬁ"‘,l“lﬂ]n"
\ \ o\ /

/ /
HEE 0 E 0O

Indicates that a regularly sorted output file will be generated.

Specifies the number of characters in the field in the input
records used to sort the records. In this example, item number,
which is in positions 2 through 9 of the input records, contains

8 characters.

Specifies the order in which the records will be sorted. In
this example, A means ascending sequence.

n Specifies that the print option indicator should be set to zero.
A zero in column 27 specifies that the sort program will print
the following information about the sort job:

® Sort specification statements

® Diagnostic messages indicating any errors encountered in sort
specifications

® Program status messages identifying various stages of the job

® Action messages (followed by displayed messages) identifying
circumstances requiring attention before the job can continue

¢ Displayed messages that appear on the display screen.
Specifies that the information in the control fields should be
dropped. The control field is not included as additional data

in the output record.

n. Identifies the number of characters the output records will contain
in the output file.
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Record Selection Entries

Specifies that the sort program should create an empty output
file without issuing message SORT-7724, No input records
included. The sort program takes this option only if none of
the input records meet the conditions specified in the record
selection statement(s).

Provides a record of why and how the input file is sorted.

Record Selection

Factor 1

H :
[<]
3
3

Statement
Number

le—
Freld
Location

ype

Start End &l s

9 10 11 1213 14 15 16

e
~ Cor

&
a
8

k4
123 46

Factor 2

[
Keyword ™1

L_ |
Factor 2
Field

Location
tart

End
9]20 21 22 23 |24 25 26 27,28 29 30 31 32 33 34 35 36 37 38 39

Factor 2 »
Constant

Comments

40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 56 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80)

[T |3 (EQ. NE, LT, GT, LE, GE)

.= |3 Relationship

RN

—T

! urLuzlz_

[i

DB EnDBE0nEn

J_szl_l_lz&iHllll!lH

AVATIL] [FLp] [LIESs] [OR] [EQUIA D

Specifies that the sort program should include only those records
whose contents in positions 19 through 22 are less than or equal
to the contents of the field in positions 23 through 26, the

factor 2 field.

Identifies the data in positions 19 through 22 and 23 through
26 as packed data. See How Sort Compares Characters
earlier in this chapter for more information about packed data.

Identify the starting position of the field in the input
record to which data will be compared as position 19; the
ending position of the field is in position 22 of the input
records. In this example, this field is the available field.

Indicates the relationship that should exist between the data
being compared. In this example, the data in the factor 1
location must compare as less than or equal to the data in
the factor 2 location.

Identifies factor 2 as a field. Factor 2 can be another field
in the same input record (as in this example), a constant, or
a keyword. See Factor 1 and Factor 2 earlier in this
chapter for more information.

Sort Job Examples
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L E] Identify the location of the factor 2 field in the input
’ record as starting in position 23 and ending in position 26.
In this example, the available field is compared to the
reorder point to determine their relationship.

E’ You can use any characters in comments (except that the plus
sign (+) cannot be the last character in a specification statement)
to document your sort job.

Field Selection Entries

Statement 1

Field Selection
Forced [Overflow|
F Freld _{Field
§ 5 Iz
Statement g Freld © Reserved Comments
Number = Location
8188
HEE
3lz|s
1 1 B
C[&]8] st End |2
1 2 3 4 5{6]7]8]9 1011 12]13 14 15 18]17] 202122'1326252627m29£ﬂ,3_233ﬂ35363738394D4‘4243“65l5‘74942 7 59 60 61 62 63 64 65 66 676869707'727174157677757983
l ' TEEM
F . TE|
y 26\ 11 X
H

B

\ -/
o

Identifies the field as a control field. In this example, the
control field is a normal control field.

Specifies that the sort program should interpret the data in
the control field as character data where both the zone and
digit portions are compared.

En Identify the location of the control field. The starting
position in the input record is 2 and the ending position of
the control field in the input record is 9. The sort program
will compare the zone and digit portions of each character in
positions 2 through 9 to determine its order in the output file.

Is the documentation for the sort job. Comments do not affect

the outcome of the job unless a plus sign (+) appears as the last
character in a specification statement, but serve only as reminders.
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Statement 2

Field Selection
Forced )Overflow]
F Freld _ 1Field
" & Length
i
2 HERE
Statement | § Feld HERE Reserved Comments
- 8|0 ]
Number g § g Location g ® % o)
S1E12] HEEE
zlz|s E|2le
3|3 o
[ 8] start Edd 2 a|3[=) -
1 2 3 4 6516)/7]8]9 101112]13 14 16 16]17]18]18]20|21 22 2‘252&272320303‘32333‘35&:7}1 40 41 42 43 44 1 62 63 64 66 66 67 68 69 70 71 72 73 74 75 76 77 78 79
- e 23031,33
'- IS
}
; 26 z -12l6] TN joluTiPlu]

| l

aEno g i

E Specifies that the field should be a data field in the output
file.

Specifies that the data field will contain character data, or
both the zone and digit portions of characters.

BJE Identify the location of the field in the input record that
will be considered a data field in the output file.

‘ Are simply statements that document facts about the sort job.
They have no effect on the outcome of the job, unless a plus
sign (+) is the last character in any specifications statement.
If it is, unpredictable results will occur.

Output
Once the records are sorted, the output file would contain the following:
1ThM NUMUE 1 WALE FIOUE RYRSIPIN [WISINPIN TN AV ARLE S IOCK L ORDLIE FOINT
20011230 1 [§] f O 20
BO0100 10 ! o / 3 L
HOO T 3000 | 8] 2 O ]
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Example 5 of a Sort Job. Sort a File by Record Address

As in example 3, this example sorts the ITEMMSTR file in ascending order,
however, this example uses item class (ITCLS) as the control field. Because this
job will generate an output file containing only record addresses, no data fields
are specified in the field specifications, only the control field. The advantage of
using a record address sort is that you do not have to duplicate all the data in the
input file to generate the sorted data. The record addresses only indicates where
the real data in the file is located.

Input
Item class is a 2-digit field in positions 41 and 42 of the input records as shown in
the following input file:
POE M NUIMERE I Tm OF SO o DM TYRL FYEM CLASH

BOOLID 30 Ul b predess Lal deely Tuol N 20

RAVICRRIo N R} fabelo doewsl ne cenlor dr awen & 30

OO 2600 Swireel chiats ow e oanome «© 10

OG0 Soodiaver b be wi Ul Lot I 7O

DO 230 Shaage cabirne U owa th doo o I 0

A400 16210 bl tutoe de awen 3 40

&HOO LAV Due biead deask uni b2 shicebves i &O

QN 1010 Clierte e g haese, H a0
The records in the input file have the following format:

Item Item Warehouse
Record Code Item Number Item Description Type Class Stock Location
1 2 910 3940 41 4243 4748 128

To sort this file, the following sort specifications were defined.
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Header Specification Entries

Header

B

Statement
Number

1.2 3 46

Output
Type
(SORTR,

SORTRS,
SORTA)

Header Specification

7.8 91011

B Equal Felds (E)]

Control
Field
Length

13 14 15 16

Output
Record
Length

Reserved Reserved | Reserved Comments

Alt Coll Seq (S F)

Print Option
Output Option (X)

|

| Program
| Name

|

& Null Output (N)

40 41 42 43444 40 46 47 48 49 50 51 52 53 64 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 |76 76 77 78 79 80

18 20 21 22 23 24 25

[

[ Ius]o]r][rA

1]

@E Sequence (A/D)

/

- g

Identifies the job to the system sort program as a record address
sort job.

Specifies the control field as 2 positions long.

Indicates that the input records will be put in ascending order
when they are written into the work and output files.

Specifies that the print option indicator should be turned on.
A zero in column 27 specifies that the sort program will print
the following information about the sort job:

e Sort specification statements

® Diagnostic messages indicating any errors encountered in sort
specifications

® Program status messages identifying various stages of the job

® Action messages (followed by displayed messages) identifying
circumstances requiring attention before the job can continue

¢ Displayed messages that appear on the display screen.

Specifies that this output file will contain only relative record
numbers that are 3 characters long.

Specifies that the sort program should create an empty output
file without issuing message SORT-7724, No input records
included. This option becomes effective only if no input
records meet the conditions specified in the record selection
specification statement.

This job, which does not require record selection specifications, is sometimes
called an implied include-all. All records in the input file will be included in the
sort.

Provides documentation about your sort job.

The job does, however, require field specification statements, which follow.

Sort Job Examples 6-27



Field Selection Entries

Field Selection

Forced {Overflow|
Freld _JField
2 | fLenath
H 5|8 [€]
Statement |8 Field 3 5 |3 Reserved Comments
£ £ s
Number HE N Location g 2| 2]E)
A B Sisls
al=| e EHEEE
213 e b1 0 Y
sls| % 813l §l=
[ [ (=1 Start End c|lajo|<|
123 4 slelzlale 101112113 14 15 18]17118] 18] 20121 22)23 24 25 26 27 28 29 30 31 32 35 7 38 30040 41 42 43 a4 45 46 S5 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
‘ TROU ETELD [ [T [TTTTTT]
LLLTEINC [ W] [ NTROL! | D

]

Identifies the field as a normal control field.

Identifies the data in the control field as character data where
both the zone and digit portions will be compared.

, Specify the location of the control field within the input
records as starting in position 41 and ending in position 42.

Documents your sort job.

Output
The sorted output looks as follows:
RELATIVE RECORD
NUMRERS
()0()0{):3 FYLM NUMBET LTEM DESCRLMTLON TTEM TYHE ITEM CLASS
QOOOO0O0 lgoiwgg (;‘:uv«al chaiv wilh arme [ 10
. . HOUL LS bl pedestal deslt Lotk A 20
QGOO0I 30010010 lable desk-no center th awer B 30
o o e 400162 L0 Bubstirlute drawer F 40
0()000"' LOVL L3O Glovage cabinel with doo s I SO
0[)()0()4 SO0 S 3000 Overhead desk unt -2 shelves [£] &0
. 7001LI20 U ohrawer Tile with lLock n 70
QOO0 Q0012010 Chat - ovmless H 80
QOO0
OOOOOV
W

Note: This is the order of record after using the record

Output
address output (SORTA) option.
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Example 6 of a Sort Job. Generate an Output File Containing Items
of Certain Classes

Assume in this example that your company sells office furniture. During the year,
your company has decided to discontinue the sale of items in certain classes. You
want a sorted file of active items with certain information, item numbers, and

item descriptions.

Example 6 shows how to sort an input file and generate an output file containing
information about certain items only. This example differs from example 2 in
that not all records are sorted and only some fields in the records are written into
the output file. Included in the output records are the numbers of each item, its

description, and its class.

Input
The following input records are sorted in ascending order by item class.
FIEm NUIMRE e FTEM S 10N LikM TYIL TTEM CLASSH WAL HIOUSE
SO0 1030 Wl perbostbal dessie Tuch 2] W0 [EX
KOOTGOT0 Tab b decde oo conter diawe w 30 Az
OO 12000 Swivel chate wr oo [ 1o Uy
OO 100 Leodrawer b be waithe Tuck u /0 R4
AEISION I DR (Lo agee abiivweel wi Lhe dong o i ©0 Hi
AOOTE2 D Sudee L buler i awor 3 40 NS
OOV A0 (ARSI FEIOTTE BY URTN PRV T I SRR FTRY RVIRN (£ &HO n
HODIVO10 Phastr armboes,s [ 80 oo

The records in the input file have the following format:

Item Item
Record Code Item Number Item Description Type Class
1 2 910 3940 41 42 128
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Header Specification Entries

To sort the input records, define the sort specifications as follows:

Header

I

Statement
Number

Output
Type
Control
Field
Length

(SORTR,
SORTRS,
SORTA)

I Equal Frelds (E)]

7.8 9 10111213 14 15 16 17

5 Sequence (A/D)

Reserved

1920 21 22 23 24 25

Record Reserved | Reserved | Reserved Comments

¥ Alt Coll Seq (S F)
& Null Output (N)

7 38 30 140 41 42 43

I [* Header Specification

sjolr[T|R

[[1]

6-30

|
B

> I

]

Identifies the job to the system sort program as a regular sort
job.

Specifies the length of the control field. In this example,
item class, which is in positions 41 and 42 of the input record,
contain only 2 characters.

Indicates that the work and output records will be placed in
ascending order.

Specifies that the information in the control fields should be
dropped. Control fields are not included as additional data
in the output records.

Specifies the length of the output records. This length does
not include the data in the control field (item class — ITCLS).
The entry in column 28 specifies that the control field will

be dropped.

Is a comment indicating which file this job sorts, ITEMMSTR.
This comment has no effect on the outcome of this sort job,
unless you have the plus sign (+) as the last character in a
specification statement, in which case unpredictable results

will occur.



Record Selection Entries

Statement
Number

Record Selection

Factor 1 Factor 2

Constant

Factor 2 !

Keyword —™

Factor 2 ! Comments
E—|

|
Field \
|
I

Field
Location

(EQ, NE, LT, GT, LE, GE]

Relationship

Location
Start End

Rec Spec {Include/Omit]

~ Continuation (X)

O pataTyee

o Factor 2 Type

Start End
9 10 11 1213 14 15 18

LA a2

20 21 22 23|24 26 2527:252930313233343538373539 40 41 42 43 44 45 46 47 4B 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|

O ANRERERERRRRRRRER

(¢ ]s]e ]| o

123 45

L]

Tt

N
el

&
—m]

n Specifies that the sort program should select and sort only those
records whose contents in positions 41 and 42 are greater
than or equal to the factor 2 constant, 30.

Identifies the data in positions 41 and 42 as character data
whose zone and digit will be compared.

f.,n Identify the starting position of the field in the input
record to which data will be compared as position 41; the
ending position of the field is in position 42 of the input
records.

; Indicates the relationship that should exist between the data
being compared. In this example, the data in the factor 1
location must compare as greater than or equal to the constant
in the factor 2 location.

ﬂ Identifies factor 2 as a constant. Factor 2 can be another field
in the same input record, a constant (as in this example), or
a keyword. See Factor I and Factor 2
in Chapter 2 for more information.

Identifies the constant data to be used in the compare as ‘30",
ﬂ Is a comment about the job. You can use any characters in
comments (except that the plus sign (+) cannot be the last

character in a specifications statement) to document your
sort job.
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Field Selection Entries

Field Selection

]

Statement
Number

& Field Specifications
~ Feld Type
@ Data Type

Field
Location

Reserved Comments

Start End <
9 10 11 J!a 14 15 16]17018] 9] 20121 zzhu 2425 2627 28 29 30 31 32 33 34 35 36 37 38 39040 41 42 43 44 45 46 47 48 49

1 2 3 4 5 8 . n a 75859&;3_2_2;‘4_35_&3168&970717173747575777879g
4] T W] T ! "TT LTEM [ClLASlS 18 CONTROL! [FTEL
¥ 2l 9 ,‘ ) D%T FILEL
//k 0 [ 39 1 LT RLPTILON.| |A| IDATA| |FITEL
1] 2
n The control field is specified as a normal control field whose

contents should be compared as whole characters, and is located
in positions 41 and 42 of the input records. A comment in
columns 40 through 74 indicates the name of the control field
as ITCLS (item class).

Two data fields are included in the output records: ITNBR
(item number) and ITDSC (item description). The field location
columns indicate where in the input records each field is found.
Their order on the field specifications indicate their placement
in the output records. Item number will be written into the
output file first, then the description of each item, and lastly
the class of each item will be put in the output records.

Output
Once the output records are sorted, the output file would look as follows:
Pk st i FTEM Ul sudebi frnn
OO0 Palober dhecic o civnloa vl crmn gy
Au0 1ol Subea U budee ik ywen
AIYIE R I (V] by cegee dader et wmp Hhe o s
EHOUEADG( [SI RN FYROTY IARE TR IR TRTE BN SRNCINY FTN EVYRTN

FASINE B Y]
Lo

roih e b be bl dod
Clicts e mlcoase,

6-32

The item numbers will be written into positions 1 through 8 of the output file and

the descriptions will be written into positions 9 through 38.

Note: The sort program does not print data. Therefore, to print any sorted
records, you must use an RPG print program, the Data File Utility print option

(LIST), the LISTDATA print procedure, or another print program.



Example 7 of a Sort Job. Sort a File Containing Multiple Record
Types

In this example, assume you use an order entry application containifig a
transaction file with multiple record types. You want to sort all the records in the
file in descending order by the quantities ordered and at the same time group the
records by record type. You want to use the output records to produce a history
of the activity of various items.

Example 7 shows how you can sort a file containing multiple record types and
group each type of record in the output file. The input file contains three types of
records:

¢ Delivery records containing data about which items were delivered to
customers

® Receipt records containing data about which items were received by
customers

® Adjustment records containing data about which items required any type of
adjustment, such as items with duplicate orders, or improperly delivered
items.

The input file contains two types of adjustment records: records containing
short items in stock and records containing additions to stock. Any records
identifying short items in stock have a 2 in position 11. Any records
identifying additional items in stock have a 1 in position 11 of each record.
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Input

The following input records were sorted so that all receipt, delivery, and
adjustment records were grouped together in the output file. The records will be
sorted in descending order by the quantity ordered. (Although delete codes are
shown in the record format, they will not be shown in the input or output
records.)

RLCORL Con PTEM NUMIIE R RUANT TTY ORI IF 11 CUSTOME-TE NUMEBE IR LNVOTCl. NUMBER TRANSALTION DATE SELLING FRICE
| AO01LI20 el YOO OLEd 2420812 212
1 1OO 12000 3 1100 0119 820812 295
i 0015100 4 1L 100 0l L3 820812 212
i SO0 1030 Lo 400 0662 820812 325
I LOO 1230 & 400 QL21 820812 325
1 RISION N PR {0} 6 0 [o2eT:371 320812 515
1 400162010 R 1LOOO 2110 820816 42
f A0 IH10 " LOOO 2110 820816 42
I OO 1A i LLOO E1L10 820816 B2G
1 LOQ 2000 K 400 AR N4 B20816 29
1 FOOT2000 L /00 4330 20816 290
i HOO T AV00 i RA{Te] Ul Q20816 290
Delete Record | Item Quantity Customer Invoice Transaction | Selling
Code Code Number | Ordered Number Number | Date Price
1 2 3 1011 1617 2425 3233 3839 43 49
I CORLe o 1T M CLASS POE M ONUMUE I SEEEITNG bdcE Pl HasE  Ores e 3 QUANT ITY ORI bk s THANSACT TON DATE
i¢ ] MOV LAY LR R QLGS LO 20812
I o POV OO0 L 4330 &b 820816
B 40 RIVISE RARE RV) 40 SLLO 3 820816
R L0 GO} A0 Rt S0 B4 820816
I i) SO0 LAY il QLGS & 820816
Delete. )] [Record| Item Item Selling Purchase Quantity | Transaction
] Order Blank
Code Code Class | Number Price Numb Ordered Date
umber
1 2 3 45 1213 1718 2122 27 28 33 49
i Coty Colk 1 I M /Nllﬁlﬂ [ NILIUSTMENT O QUIANT TTY ORI IEL THRANSACTLON DATE WAREHOUSE
N OO 12000 I L H20816 2
N JOOT 2RO i & 80810 2
A SO0 B0 A o 320310 3
Al AQ0TADTO RS 4 320814 1
4l A0V IVOTO { R RV AN 1
Delete Record Item Adjustment Quantity Transaction Warehouse Blank
Code Code Number Code Ordered Date
1 2 3 1011 12 1718 2324 25 49
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To sort the records as described, the following three sets of sort specifications

were defined:

Set 1 describes how the issue records will be sorted.

Header

| P
8| Output B Iy <
g Twee g 5 2| |2 s
5 r Control | glel2| Output M r
Statement | & ;so(m_"':- s Fes 3 Reserved 212]8| Record  |Reservea| 8] Reserved| Reserved Comments \
Number 5 S, s Length | § S19] 5] Length 3 |
B| SORTA) K 3| ] &l = |
=4 =1z ]
2 & 3 <|£]3 2 [
122 4 5lel7 8 9 10110203 44 1516 1 8 30 31 32133 34 36 7 38 30 140 41 42 43 044 45 46 47 48 49 50 51 §2 53 54 £0 96 57 %8 90 60 €1 52 63 64 65 66 67 68 69 70 71 72 73 74 175 76 77 78 79 80,
HsTo[[TR [ T T [ SIORT! 1], IR, [ Al REICSS] [IN TINVITIRANS] [ [ | |
Record Selection
£ Factor 1 @ Factor 2
9 M Faotor2 Constant |
= P - actor
32 Field 51e ‘ Kavword"’l
E 5 Location g : & Factor 2 | Comments
Statement ‘§' 2l E9|Q¢Feg —™
H Euld |
Number | &1 Ef2 22|38 Location |
Els =
HEEH B end |2 E[E] sun End |
1 2 3 4 56 )78 |9 10 11 12413 14 15 16J17 18 Vﬂm?'?:l&l‘?ﬁ2827"28293031323334353637183940414243“4545474849505!5253545555 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 13 74 75 76 77 78 79 80
T
LHIg | REQc] | [ [ [][ []] | g
ettt LI B e e o e H Tttt
Field Selection
F Forced fOverflow|
_ﬁf'_d_. Field
F) 8 Length
g HHEE
Statement | 3 Freld HEH e Reserved Comments
Number "“‘2 2| gl Location g Z % EI
R HEIHH!
HHE HEHE
wluw|d| start End zf3|S|<)
1.2 3 4 5.790|0ll|2!3|415'0|7|5|0W2|22E242528272329303132333435363738;{:404‘4243“454647484950515263545566575859605!6263646566 676869707]’27’&74I516117879>l
™1 T
v ! SUE, RE bbb Ll i
F i ! |
1R . D_IS ICONTROL FILEL Ji
; 1ol ] I FIEL TO OuTPuUT ||
Set 2 describes how the receipt records are sorted.
Record Selection
H Factor 1 g Factor 2
< w ooz | Constant
=1 P =] actor
3= Field 2o [€ Keyword ™™
HE Location =& Factor 2 ! Comments
Statement o] 2fg %5 S Fel '—"I
H N
Number |3 21" z2]8 Location \
ol El 8 s 9|8
E1S|8]| start End |& @ || Start End !
1 2 3 4 5§68 |78 |9 10 11 1213 14 15 16|17 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 4B 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 /0 71 72 73 74 75 76 17 78 79 8O
LT R T REeR [ [ 1] ] | | ISELIEICT] AND_|SORT [REECEITIPIT] REICORDS [ [ [ | [[[]]
+——— 1 e S B e e S S A S S ML s B st e o B s B i s o S i SRR
I .
Field Selection
N F Overflow|
iy Field
e 5| |Length
2 H
Statement g Field 8l 8| Reserved Comments
Number § ala Location 51918
a SlEls
EEE S HE
ZiT| = slgl e
zizle 815 £
|E[2]8[  stare end  |2]3|3
1.2 3 4 5]6}7)8]9 10111213 14 15 18{17]18}19] 22 24252627282930#3233343516373539404!4243“‘5‘6474315 5556558592616763646565 67 H8 69 /O /1 /2 /3 14 5 Jb )1 IR 19 H
T T 1T T 7
[T 3] 1P RECORDS [ [ [T [[[]]
F T | i [
; 2 . 1S CIONTIROL. FILELDI ‘+‘+’1“
HRRE 1} | H9| | FILELDS, INTO OUTPUT | | [ |
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Set 3 describes how the adjustment records are sorted.

Record Selection
£ Factor 1 z Factor 2
< w ooz | Constant
3l ] actor
3z Field = K‘ Keyword —™
s Location =g Factor 2 | Comments
Statement  |'ol 2l g ool —Fea ——™
HY 5wl 1
Number 151 E[& FEA K Location \
ol Ele sd[8 i
13 8]| Start End e« & fu] Start End |
1.2 3 4 5§87 {8 |9 10 11 12|13 14 15 1617 18 ]19]20 21 22 2324 25 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 66 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80
! I
1 2 A L
———t L e e L e o Tttt

Field Selection
Forced {Overflow|
H Feld__IField
2 8| |Length
Statement % Freld g'g‘; g} Reserved Comments
Number Té 1A Location g‘; EI
312]2 HEHE
HEE 3515
wljcfd| start End cla|S|<)|
1 2 3 4 5/8]7]8 B|01||213l4|§1§|_7‘13 102',2&242526272829342’23334353_6"3_7‘ Q4041l243444546474849595152M&&i’ﬂBW&_LE?LBSGS._?ISBSQNHH73747576777879
i) [Tl T idef2l | ORICIE] 2| [Fl0 171 Ti0
FIFICE L ] | IRl Fi E 1] [FOR T TITEMS, [IN ST
F 1 1T ! Q Ty 1S ICIONT FILEL
Py 49 } ~MWRIT !I. [PUT FITEL] 1NTIO TPUT
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Set 1 Header Specification Entries

Header

Statement
Number

Output
Type

Control
Field
Length

Output
Record | Reserved
Length

{SORTR,
SORTRS,
SORTA}

Reserved Reserved | Reserved Comments |
| Program

| Name

Equal Frelds (E1]

Header Specification
Sequence (A/D)

IS Alt Coll Seaq (S F)
Output Option (X)

Print Option
Null Output (N)

2.8 9 1011203 14 15 18 1708118 20 21 22 23 24 26

slofe[rRUT [T PRI [ [T]]]

/ I
nEO @

3

|
7,36 30140 41 42 4349 46 4647 96 49 50 5152 63 94 55 56 57 %8 50 €0 6162 63 64 65 69 67 68 69 JO 71 72 73 74 15 76 77 78 79 80
I

I

B—&

Indicates that a regularly sorted output file will be generated.

Specifies the number of characters in the control field. In this
example, quantity ordered, which contains 6 characters, is the
control field. A single forced control field will also be used,
so 1 must be added to the control field length, for a total of 7.

Specifies that the output records will be placed in descending
order (the highest values will be written into the output file
first).

n Specifies that the print option is zero. A zero in column 27

specifies that the sort program will print the following
information about the job:

® Sort specification statements

¢ Diagnostic messages indicating any errors encountered in sort
specifications

® Program status messages identifying various stages of the job

® Action messages (followed by displayed messages) identifying
circumstances requiring attention before the job can continue

¢ Displayed messages that appear on the display screen.
Specifies that the sort program will drop the control field data
after the records are sorted. Consequently, the output records

will contain only the fields specified as data fields.

B Specifies that the output record will contain 49 characters
from the input record.
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Set 1 Record Selection Entries

Specifies that the sort program should create an empty output
file without issuing message SORT-7724, No input records
included. The sort program takes this option only if input
records do not meet the conditions specified in the record
selection statements and are not selected for sorting.

Are comments about the sort job.

Record Selection

Statement
Number

> Rec Spec (Include/Omit]

~ Continuation (X)

123 45

Factor 1

9 10 1112

Freld

Location

Start

(EQ, NE, LT, GT, LE, GE)

Retationship

13 14 15 16

Start

Factor 2 |
F Keyword _’;

Factor 2
[ Fueld

Locati

20 21 22 23

| Comments

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 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|

|l

(|2 Factor 2 Type

1

1]

L
/
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G B O B
B

B B

Specifies that only the records described in this statement
should be included in this sort.

Identifies the data in position 2 as character data, with both

the zone and digit portions of characters used in compare operations.

Identify the location of factor 1, to which factor 2 ()
is compared.

Specifies that the zone and digit portions of the data in position
2 must equal that of the character I. Then the record will be
included in the sort.

Specifies that the data from the input record will be compared
to constant data.

Identifies the factor 2 character constant, I. This factor 2
constant is compared with the data in position 2 (or factor 1) to
determine their relationship. If factor 1 and factor 2 are equal,
the records are included in the sorted output file.

Is a comment about this include statement.




Set 1 Field Selection Entries

Three field selection statements are defined for sorting the issue records.
Statement 1

Forced |Overflow
Fueld
Length

Field
Location

Field Selection

n

Statement Reserved Comments

Number

Substitute Character |&
it Seq Frid (Al

Continuation

~ Field Type
@ Data Type

N T & Field Specifications

S5

< Record Character
|8
3
5 A

Start End
1 2 3 4 5 9 10 11 12]13 14 15 18 _2&2‘25 25272829303!323334]51537381H4041‘2‘341‘546474849505|§25354555657585926\6253&6566 67 68 69 70 71 72 73 74 75 76 77 78 79 8
FIORCE] 4 TINTIO T1IS'SUE] RE
11 [Ty, 1S CONT F
A /_WRI 1 FILELDS I T
/ T LA § \ / T T L] 1 ¥ T T3t
Identifies the field as a 1-character unconditional-forced

control field. For this record type, the sort program will force a
4 into the first available position of the control field.

Is the character that will be placed in the first control field
position. Notice that the forced character replacements are

made before the records are sorted.

A comment about the forced control field.
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Statement 2

Field Selection

F Forced |Overflow|
Field_IFeld
- 8 Length
H HE NG
Statement | § Field HHAE Reserved Comments
Number 5 Location slO1s1e
8|8 g HE R
HEE HEEEH
HHE HHHE
wljelo Start End clalo|<]|
12 4 6|6]7]8]08 1011 12)1
3 3 14 15 16]17]18 |0102‘22@24252827£2££% %gg%asswuuuuu 47 57 58 |ezeaussss£;lissm7|nnu 7573777813&
¥ 1 1
i
ENUL LI [TL : 4 TIITY I 1ELID
LN ! (WRITE ALL 11 i OUTIPUT
1 i T

\s: T / ¥ T ¥ a2

Identifies the control field as a normal one.

B Identifies the type of data in the control field as signed unpacked
(zoned) decimal data. The sign is to be moved to the work
record. This entry enables the sort program to compare both
the zone and digit portions of each character and the sign of
each character.

,, ﬂ Specify the location of the control field in the input records
as starting in position 11 and ending in position 16.

ﬂ Is a comment about the field specification.
Statement 3
Field Selection
Forced |Overflow|
Feld __Field
2 gl | Length
2 HE e
Statement | § Field g g < ’EI Reserved Comments
Number 5] ¢ Location 251812
HHE HEHE
HHE HHH
cfe|3]  star End HEIGIE]
1 2 3 4 65)6]7]818 1011 1213 14 16 16]17118]19120]21 22 242526272829303|£ﬂMSE39;7&240414243“45“47 7 59 1 62 63 64 65 66 O73€W707|7273747576777B79ﬂ
+ E E o - .{
f 1 llH 11y 15
F 9 TTE] ALLL T T FIIELDS] INTOL OUTPUT

\ \ H I I L L2 4

m @ (B m

B

Identifies the field as a data field.
’ Specifies that the sort program should interpret the data in

this data field as character data where both the zone and
digit portions are included in the output record.
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R Identify the location of the data field within the input
records. The sort program will take the data in positions 1
through 49 of the input records and write it into the output
records. The output data starts in position 1 of the input
records and ends in position 49.

m Is a comment about the field specification statement.

Set 2 Record Selection Entries

Statement
Number

Record Selection

Factor 2
Constant

Factor 1

Factor 2 |
" Keyword — ™

Factor 2 !
Field ’

Field
Location

Comments

Factor 2 Type

Relationship
(EQ, NE, LT, GT, LE, GE)

Location
Start End
9 10 11 1213 14 15 18

[T el TTRITT T
\ 1/
B 2

|
Start End :
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
!

R ERERRNRRERRGGEN N o
AN /
(6] 7] o]

S Rec_Spec (Include/Omith
~ Continuation (X)

® Data Type

B
B—x

Specifies that only the records described in this statement and
meeting the stated conditions should be included in the sort.

Identifies the data in position 2 as character data. The
sort program looks at both the zone and digit portions of

character data.

,n Identify the location of factor 1, to which factor 2 is

compared.

E Specifies that the data in position 2 of each record must equal
the character R for the records to be included in the sort.

E Specifies that the character R will be compared to constant
data.

Identifies the factor 2 character constant. This character

constant is compared to the contents of position 2, factor 1,
to determine their relationship. If they compare as equals, the
records are included in the sorted output file.

E Is a comment aboat this include statement.
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Set 2 Field Selection Entries
Three field selection statements are defined to sort the receipt records.

Statement 1

Field Selection

Forced [Overflow|
F Fiold _JField

Field
Location

Statement
Number

Reserved Comments

< Freld Type

© Data Type

< _Record Character

& Substitute Character
Continuation

3 At Seq Fea (3]

Iy

“t§ T fo Field Specifications

1 2 3 4 5 9?:)6'1‘1|2IJ1E4"‘:51_6.L_J 19) _2_2224252627282930&323334353637 18 39 §40 41 42 43 44 45 46 47 48 rﬁ__g;sassg!szsseﬂeses 67 68 69 70 71 72 73 74 75 76 77 78 79
; TNT, CETP
S ;1_2'3“:.~ ! Ty 1S 1
CRliRE T , 1!t

/

B—
(~ ]

n Identifies the field as a 1-character unconditional-forced control
field. For this record type, the sort program should force a 3 into
into the first available position of the control field.

Identifies the character that will be placed in the first control
field position. Notice that the forced character replacements are

made before the records are sorted.

'1 A comment about the forced control field.
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Statement 2

Field Selection

F Forced [Overflow|
Field_ lr i
g 5|5 [
'S\‘lne;:m ] i:ld g < ‘%" Reserved Comments
lum| s cation 8 <
& & £ = |
bk SHEHE
zlzl: HE E M
af &S] start end  |&|3|38|T)
1.2 3 4 6/6]7]8]9 101112]13 14 15 16]17]18]19§20[21 22 3242528272829_323!32331435383789‘04!!2‘34‘4546474 Miﬁﬁ.575859606|37ﬁ646566 67;9’6970717773"75767778793
g Il ] o IRECET P REC
F 212 7 ! TITY, R Il9] ICONTRIOL IFIELD
y
; ! , AT S [1-Mg] T TPUT_FL

A\

Statement 3

)

Identifies the control field as a normal one.

Identifies the type of data in the control field as signed unpacked
(zoned) decimal data. The sign is to be moved to the work
record. This entry enables the sort program to compare both
the zone and digit portions of each character and the sign of
each character.

ﬂ, Specify the location of the control field in the input records

as starting in position 22 and ending in position 27.

Is a comment about the job.

Field Selection

Forced |Overfiow|

Feld Jtog
. 5| [Lenam
2 ]
H HHBE]
Statement g Freld 5‘: K- 3y Reserved Comments
Number ~ [% Location HEE
HHE HEHE R
= HEEHE
HEE HEHM
3|58 HEEE
Cl&)8|  start End Jm a|S|g; L
1 2 3 4 5]6]7/8]9 1011 12]13 141
1112113 14 Si|6l7|8 l’m?vgnﬂ?.‘t 282728293_0-3'-6%33'3:“3”5';—3”3_7“3_339¥4|4243441546471&4H 5758%606152'6'3.645566 67 68 69 70 71 72 73 74 75 76 77 78 79 80f
| ; 5 -9 TN louTPuT] FIIL

u\'n'n‘fs

\

El

ﬁ$l 0

Identifies the field as a data field.

Specifies that the sort program should interpret the data in
this data field as character data where both the zone and
digit portions are included in the output record.

‘,, Identify the location of the data field within the input

records. The sort program will take the data in positions 1
through 49 of the input records and write it into the output
records. The output data starts in position 1 of the input
records and ends in position 49.
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Set 3 Record Selection Entries

Is a comment about the job.

The following is the second of two include statements used in this example:

Record Selection
- Lol Sl
£ Factor 1 g Factor 2
<) - oz | Comstant
=] P -4 < actor
HE Freld 5la Keyword
gle P 13 | Comments
£ls L 2 Factor 2
statement |51 &[ g ocation 55 Sl ——
I EI R R 1
Nomber a1 €12 £218 Location |
g K
HE RS End |2 E[E| stan '
1 2 3 4 6]6}7]8 |9 10 1112]13 14 15 16]17 18 |9202'22733152027?3529303'3233313538373339404‘4243«4548‘74849505|52535‘5555575859806162833‘3566G76859707172737‘7§78777G7950
TR T A2 TL2ERlcN T TT T T LI T ] | SELET N o L

//
|
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Specifies that only the records described in this statement
should be included in the sort.

Identifies the data in position 2 as character data. The sort
program looks at both the zone and digit portions of character

data.

, n Identify the location of the factor 1 field in the input records.

6

Specifies that the data in position 2 of each record must equal
the character A for the records to be included in the sort.

Specifies that the data to which the character A will be compared
is constant data.

Identifies the factor 2 character constant. This character
constant is compared to the contents of position 2, factor 1, to
determine their relationship. If they compare as equals, then the
records are included in the sorted output file.

Is a comment about the sort job.




Field Selection Entries

Statement 1

These specifications cause the records containing adjustments to be grouped
together. The adjustment records contain two types of information:

®  Short items in stock indicated by a 2 in position 11
®  Additions to stock indicated by a 1 in position 11.

The input file is sorted so all the records containing short items in stock will be
written into the output file first. Any records containing additions to stock will
also be grouped together and written into the output file last.

To cause the records to sort in reverse order, a conditional force is used to place a
substitute character into the first control field position of each record. In this
example, a 1 is forced into the first control field position of those records
containing a 2 in position 11. The character 2 is the adjustment code for short
items in stock. A 2 is forced into the first control field position of each record
containing a 1 in position 11 (for additions to stock).

In this way, because of the descending order of the sort, the additions to stock
will be grouped together and written into the output file before the short items in
stock.

Field Selection

Forced [Overflow|
n Freld_Field

H ] (Lenath
2 HENE!

Statement | § Field g2l <tz Reserved Comments

Number |2 g f o Location 53 H
HEE REEH
313z HE EHM
C| &S] start end  [2]3|3]%)

1023 4 slel7lalo 1011 12113 14 15 16]17118]10]20|21 22023 24 25 26 27 28 20 30 3132 33 34 35 36 37 38 39|40 41 42 43 44 45 46 47 48 49 50 51 G2 53 64 56 56 5758996%&2 63 64 65 66 67 68 69 70 71 72 I3 74 75 J6 77 78 79 8
fFECt |l L1 ORICIE| 2 FIOR |ADD TIQ;I‘\! 10 1S b
F A RARRI L ] 1AL S S
NG\ L 17 1T 15 1
1\ sy f [INPUT FITELD T

]

>

H =
[~

i Specifies a forced control field.

l Identifies the data in the forced field as character data.
Therefore the sort program will compare both the zone and digit
portions of each character, or the whole character.

' , n Indicate that the field in the input record which is to be
tested is located in position 11.

Identifies the record character that will be replaced. If

position 11 contains a 1, the sort program should force a 2
into the record.
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E Identifies the character that will be forced into the first
position of the work records. The character 2 will identify
any additions to stock.

Is a comment about the sort job.

Statement 2

Field Selection

Forced |Overflow|
Freld __}Field
e 5 Length
g 5|8 [2]
Statement | § Field HEAEL Reserved Comments
Number 15 lg) g Location HHEN
HEE HMEIEF
3lzls L H M|
EE|8] st e |E[3]|S|S)
1 2 3 4 5]6]7]8 9|0|||2|3|‘|5\G|7£13m21#1‘252627152930“323334353637;8_ 40 41 42 43 44 45 46 47 48 49 S0 51 52 57 58 59 60 61 62 63 64 65 66 57682707!717374757677787980
L, LAl T AN T F TTONS 0 E
F 140 1 17{ X! | v R 20) T 1T S| IN ISTIOC
Ul | R \ TITY 1s Qfﬂi 1
i Sl TN / AL INPUT FIELDS [INTIO (OUTIPULT

0 BNRMEBER [15]

ﬂ Is the same as .
ﬂ Is the same as .
, Are the same as and n

Is the same as E‘, except that if the records contain a 2
in position 11, the 2 should be replaced by the character 1.

Is the same as ﬂ‘, except the character 1 will identify
any short items in stock.
of the preceding line.

m Specifies that this specification statement is a continuation
Is the same as .
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Statement 3

Field Selection

E Forced |Overflow]
Feld_Field

2 s Length
H |

Statement | § Field |z Reserved Comments

Number ?3 2| g Location % \EI
R HH
3lz|s H
E &8 Start End r§ i:

1.2 3 4 5]6|7]819 1011 12]13 14 1518 IﬂmZ‘}m”lE 2627&,29_,224#_3%#3&;%37%3‘ 40 41 42 43 4 47 57 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
F Al 10 i
7l 1 1i1jpil Fl i IN 5T0
-
F 12 }'g , QUANTIITY! ORDERED! TS| CONT, FIX
f NN [INPWT_FIIEL 0 T
f 1 L ?

VA /

i ®© b E 20

Identifies the field described in this specification statement as
a normal control field.

-
~J

Specifies that the control field contains unpacked numeric data
whose sign, in addition to the zone and digit portions of each
character, will be used in the compare operations.

, m Identify the location of the control field in the input records
as positions 12 through 17.

Is the same as and :, a comment about the job.

Statement 4
Field Selection
- Forced |Overflow]
F Field | F o
¢ 5| e
E H K|
Sutemenc |5 P - AES Reserved Comments
Jumber = .ocation s 2
zlz|= g 21
Z|2{8] stan End & ]
1 2 3 4 5/6]718|9 1011 1213 14 15 18] 202'22237475262728292223_233343536371'!&3940“4243“454 47 575659605!6263646586678859707|727J747576777879!5
’ il 1ML
£ 12011 1T, D 1S i
F FTNECT) [INPUT _FITELDS [INTO, [OUTPUT]

B

B B o

1 Identifies the field as a data field that will be written into the
output file.

5 Specifies the data as character data whose zone and digit portions
will be compared by the sort program.

‘," Provide the location of the data in the input records that will
be written into the output file.

Is a comment about the job.
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Output

The output file might contain the following:

Issue Records

e

WF CORO CONL,

TTEM NUMEI I

GOV IO
0012000
400146210
HoO1 1040
/00 L'370
1OU 1 2000
LOO 12000
400162010
LSOO L0
LOOTIDAG
HOVTZ000

QUANTTTY ORI LG

R -

RN

—ltrt

CLIS ) OME R

NUMEEFR

400
00
1000
400
L1000
L1100
400
1100
200
L1GO
500

LNVOTCE. NUMUER

0221
4330
2110
ObHoL
OLL3
0119
FdREs
2110
Ol
3110

L

820812
L2081 &
820816
8BROBI2
820812
208120
8Bl20816
820816
800812
gro816
201 &

TRANSACTION DATE

SELLING PRICE

325
229G

42
325
212
295
298

42

Receipt Records

>D>2>2>

DOV LIA0
VOO0
F0010010
OO 12000
40016210

L
|
1
|

‘3

S208L2
80816
d2081é
820816
BL08B16

R OB

RECORIY COXIL ITEM G B8 TTEM NUMEL R SELYING PieTCh FUILHALE iRkl & QUANTITY ORDERET TRANSACTTON DATE
X 20 20011230 Sl Ohé68 10 820812
I K¢l FOO 12000 2P 4330 é 820816
N 40 400460 1O 42 2110 3 820816
i¢ ) LOO | 2RO B2 A110 2 8208146
I8 20 200112030 iy [ol=T A2 & 820816
Adjustment Records
147COKRT COnE T M NUM I ATLIUSTME NT COIt QUANTTTY ORDLIRLYY TRANSACTION AT WAREHOUSE
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Example 8 of a Sort Job. Sort a File Containing Multiple Record
Types and Write Only Issue Records Into Output File

Input

This example is based on the input file used in Example 7, INVTRANS. Its
purpose is to show how to omit all other records but those containing information
about items issued to customers, or an I in position 2 of the input records. All
records containing an I in position 2 of the input file should be included in the
sort job and written into the output file. The sort specifications for this job were

defined like the following:

Header Specification Entries

Statement
Number

Output
Type
Control
Field
Length

Output
Record
Length

(SORTR,
SORTRS,
SORTA)

Reserved

Fioader Spectroation
Equal Frelds (E)]

Alt Coll Seq (S F)

> Sequence (A/D)
Print Option

5 7.8 9 1011

3

14 15 16 17018 119 20 21 22 23 24 26

Null Output (N)

9 30 31 32

Comments

67 68 69 70 71 72 73 74 |75 76 77 78 79 80

[><[ Output Option (X)

slolr][T[R

I

HEREN

46 47 48 49 50 51 52 53 54 85 56 57 58 59 60 6
A

/15
~
~

/ /
2 =B

a
a
]

N A

FloR B19/slg TGl T [ 111111

Indicates that a regularly sorted output file will be generated.

Specifies the number of characters in the field in the input

records to use in sorting the records. In this example, item
number, which contains 8 characters, is the control field.

5 Specifies that the output data will be written in ascending order.

1“ Specifies that the sort program will drop the control field data
after the records are sorted. Consequently, the output records
will contain only the fields specified as data fields. As you
can see, because the output will contain all the data in
positions 1 through 49 of the input records, the item numbers
in positions 3 through 10 will also be included.

1 Specifies that the output record will contain 49 characters from

the input record.

ﬂ Provides a record of your sort job.
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Record Selection Entries

Record Selection
Rl
H Factor 1 @ Factor 2
E
< o e A | Constant
3 ] actor
3|z Freid =1 [ Keyword
B - 2|8 F— \ Comments
=18 ocation 2 actor
Statement  {o} 5|8 i % 9|8 Fe -
Numeer [ £ 2 2 %ig Location |
8|5]&l swan End  [& E|E| star End |
1 2 3 4 5)8}7 8 Jo 10 111213 14 15 16]17 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|
' sUIE! [REICORDS OMLY | []]]]
T T 2T T JRlEQiel I [ T TP T TTTTTTT) EC(T AND] [SOR UE [REICIORDS ONILTY!
———+ 1 P

0 BEHO BOR a

n Specifies that only the records described in this statement should
be included in the sort.

E, Identifies the data in position 2 as character data. The sort
program looks at both the zone and digit portions of character
data.

,Jn Identify the location of the factor 1 field.

Specifies that the data in position 2 of each record must equal
the character I for the records to be included in the sort.

E Specifies that the data to which the character I will be compared.
is constant data.

Identifies the factor 2 character constant. This character constant
is compared to the contents of position 2, factor 1, to

determine their relationship. If they compare as equals, then
the records are included in the sorted output file.

B Is a comment about the job.
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Field Selection Entries

Field Selection
Forced |Overflow
Field Field
2 & Length
g HEHBE
Statement 8 Freld 8 2 3| Reserved Comments
Number H N 2 Location s g g 2)
HEE EHE R
== BlELElS
23|z 8| &l g[<!
Efef8]  start End 2|33}
1.2 3 4 6]6]l7]8 210111213|4|5|617J=|0202|22|232‘2§202728&1_0&3733:"353537383940‘1‘2‘34445464748495051 5354565657585920_’2_5263646566 676869707!72737‘7576777879?%
INEREG | T UMBIE] [ CloNTRIOL FIE Lo | |
j vpu i3 T rwi ]o E ”IQM L] l,ol KIPD L
thege L e t

[
U\ O\ /
BB O

Two field specifications statements are used to describe the issue records. The
first is designated as statement 1, the second as statement 2.

Statement 1

Identifies the field as a normal control field.

Specifies that the sort program should interpret the data in the
control field as character data where both the zone and digit
portions are compared.

, n Identify the location of the control field within the input
records. The control field starts in position 3 of the input
records and ends in position 10, which makes it an eight
character field.

Provides documentation about the sort job. This comment simply
means the item number is the control field.
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Statement 2

Field Selection

Overfiow]
Field
e Length
s <1
Statement | § Feld 3 Reserved
Number 'g § 8| Location “!-I
=P gl
33|s |
3| =
[y rf [ Start End <|
1 23f 5/6]17]8]9 1011 12]13 14 15 18] zomz:mu:suwagaa:gauu:aaa
G B
DICA L | 11

UMB]

il

ER[ 115 1C0

Comments

69 70 71 72 73 74 7573771079:

80 61 62 63 64 66 66 67 68 E
-4% E% ]o

OTPLIT] FILL

B

A\

Identifies the field as a data field.

data field as character data where both the zone and digit
portions are included in the output record.

B, E Identify the location of the data field within the input
records. The sort program will take the data in positions 1
through 49 of the input records and write it into the output
records. The output data starts in position 1 of the input
records and ends in position 49.

Specifies that the sort program should interpret the data in this

‘ Is a comment that provides documentation about the output for

the sort job.

Output
The output file will look similar to the following:
Tl COIRG COXI PYEM ONUMIH I QUANTETY LI 3k © CUS TOMEL IR NUMER I INVOTCR NUMBE K TIRANSACT LON DATE SELLANG FRTCE
i 10012000 K [NV OLIY 8208312 298
1 10012000 K3 400 1L/ 8108164 290
A 10012000 ) 7OV 4350 820816 290
} AG016210 2 110G 2110 B208 L6 42
T 40016210 " OO0 2110 820816 42
) HOO ) 1220 ] 400 Vhb2 SI081°2 325
! =HO011230 & 400 (AR 8O 3N
| Y00 11230 A EREV. Y SLEO 820816 B2
\ SO0 13000 | SO0 LS L0616 290
L FOOTLLL20 u 200 oLl 820812 212
i 001,120 4 HIOO 0114 80310 ;e
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Note: In this example, the order of the groups of records with the same customer
number is unpredictable unless equal control field ordering is used. See Sorting
Records with Identical Control Fields in Chapter 2 for more information about

equal control field ordering.



Example 9 of a Sort Job. Sort INVTRANS and Summarize
Adjustments

Assume in this example that you want to check certain stock items for shortages.
The file containing all inventory transactions will be sorted and another file
containing only items with adjustments will be generated.

Example 9 shows how the sort program summarizes data in specified fields. In
this example, the number of items requiring adjustment will be added together
and sorted by item number. The input file contains different record types:
delivery records, adjustment records, and receipt records. In this example, all
delivery and receipt records are omitted from the sort. Only those records having
a record code (A) in position 2 will be included in the sorted output. The sort
specifications for this job follow.
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Input

This example also uses the same input file used in Examples 7 and 8,
INVTRANS, which contains the following data:

FECORD CO, TTEM NUMBRER QUANTLTY ORDERE D CUSTOMIETS NUMEE R ANVOTCE NUMRER THRANSACTION DATE SELL ING PRICE

1 70015120 2 200 oL 820812 212
1 OO L2000 3 1100 0119 820812 295
I OO0 4 LI0O O1LL3 820812 212
i HOO L1230 i 400 Qb6 820812 .51
i L0011030 & 400 0221 a20812 Bty
1 LOOLLD30 b 100 QL4 8320812 H1Ls
i 400 L6210 el 1000 2110 820816 42
r 40014210 3 [Relele] 2110 320816 422
I HOOL 1930 2 1100 A0 820816 ke
1 LOO L2000 A 400 KA ¥, 220316 e
i 10012000 o /00 4330 220816 290
[ HOO1LZ000 i BO0 ettt 820816 290

Delete | Record Item Quantity | Customer Invoice Transaction | Selling

Code | Code Number | Ordered | Number Number | Date Price

1 2 3 1011 1617 2425 3233 3839 43 49

] CURT O

FYEM O nas

T M NUMKE I

BELLING BRIGE FUIRGCHAGE (ORI 1

H QUANT I TY  ORDE REXH

TRANGACTTON DATI

i 20 20011930 Uit Q68 10 820812
I [RV] FOO L2000 DL 4330 é& 80816
I 40 400 L6210 42 QL0 5 HA0B1 6
R Q) SO0 L1240 32 $1 L0 2 2820816
N 20 LOU T TED Ll QL6 o 820816
Delete | Record Item Item Selling gl:agi:ase Quantity Transaction
Code | Code Class | Number | Price Number Ordered Date Blank
1 2 3 45 1213 1718 2122 27 28 33 49
1IFCORN COnF LTLM NUMBE R ADNLIUBSTYMENT CODE QUANT I TY ORI RED TRANSAGCTION DTt WAREHOUSE
N JOOLI2000 I L 320816 2
4] D001 L1230 L é 8208120 2
[2) L0010 1230 | O B2081Lé 3
N 40016210 2 4 BP08LS 1
3] J0010010 | 2 B0B81LE 1
Delete Record Item Adjustment Quantity Transaction
Code Code Number | Code Ordered Date Warehouse Blank
1 2 3 1011 12 1718 2324 25 49
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Header Specification Entries

Header

Statement
Number

Output
Type

-~

Equal Frelds (E)

Controt
Field
Length

(SORTR,
SORTRS,
SORTA)

Reserved

o Sequence (A/D)

1.2.3 46 2.8 9 10111203 14 15 16 1708 118 20 21 22 23 24 25

Output
Record
Length

Reserved | Reserved Comments

Iy
Q|
g
&
3
S
<

Print Option
Output Option (X)
Null Output {N)

|

| Program
| Name
|

§ 67 68 69 70 71 72 73 74 |75 76 77 78 79 80

303132 140 41 42 43 44 45 46 4

T [P Header Specification

[T [Tnfs]ol[iRiSA TT [ fBlANT [ [1]]

ORT] IINVTIRANS SOMMARTZIEL 1A LTEMS 1111 1]

Vava N

HB 0 B O & a

Indicates that a sorted output file containing fields of accumulated
totals, or summary data, will be generated. In a summary sort,
the input records are sorted in a manner similar to that of a
regular sort except that specified fields will contain data that

was added together.

Specifies the job as a summary sort. Data in specified fields will
be added together.

Specifies the number of characters in the field in the input records
to use in sorting the records. In this example, item number,
which contains 8 characters, is the control field.

Specifies that the output records will be written in ascending
order.

Specifies that the print option indicator should be a zero. A
zero in column 27 specifies that the sort program will print the
following information about the sort job:

Sort specification statements

Diagnostic messages indicating any errors encountered in sort
specifications

Program status messages identifying various stages of the job

Action messages (followed by displayed messages) identifying
circumstances requiring attention before the job can continue

Displayed messages that appear on the display screen

Specifies that the sort program should keep the control fields.
You can, however, specify that the data in the control field be
written into the output file by specifying the control field as a
data field in a field specifications statement.

Specifies that the output record will contain only 14 characters

from the input record, the item numbers and the summarized
quantities for the items requiring adjustment.
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B Provides a record of your sort job.

Record Selection Entries

Statement
Number

Record Selection

Factor 2
Constant

Factor 1

Factor 2 |
le— —
Field Keyword

Location

Factor 2 ! Comments
Field \

Location |
Start End :

Factor 2 Type

Relationship
& (EQ, NE, LT, GT, LE, GE)

Start End
9 10 11 12]13 14 15 18 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 50 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79 80)

LRI T REGCAN LTI T LTI T /SELECT. WoUUSTMENT, [RECORDS, 10

.............

(7] 6]

~ Continuation (X)
* Data Type

a
&
g
8
<
123 4s5]le

HEN

~—
H\
—

B BB N0

‘ Specifies that only the records described in this statement should
be included in the sort.

Identifies the data in position 2 as character data. The sort
program looks at both the zone and digit portions of character
data.

, n Identify the location of the factor 1 field that will be compared
with factor 2.

Specifies that the data in position 2 of each record must equal
the character A for the records to be included in the sort.

ﬂ Specifies that the data to which the character A will be compared
is constant data.

Identifies the factor 2 as a character constant. This character
constant is compared to the contents of position 2, factor 1, to

determine their relationship. If they compare as equals, then
the records are included in the sorted output file.

E Provides documentation for your sort job.
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Field Selection Entries

Statement 1

Two field selection statements are used to describe the adjustment records. The
first is designated as Statement 1 and the second as Statement 2.

Field Selection

Statement
Number

123 45

@ Field Specifications

~ Field Type
© Data Type

Forced JOverflow|
Field Field

Length
==
<
T

Field
Location

Reserved Comments

L oeq TeldiA)

°
w
g
g
&

Substitute Character

Continua

<
20[21 22023 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39140 41 42 43 44 57 58 5 60 61 62 63 64 65 66 67 68 89 70 71 72 73 74 75 76 77 78 79 80

D

¥

S

o k_

‘n Identifies the field as a normal control field.

j Specifies that the sort program should interpret the data in the
control field as character data where both the zone and digit
portions are compared.

I, n Identify the location of the control field within the input
records. The control field starts in position 3 of the input
records and ends in position 10, which makes it an eight
position field.

" Provides documentation about the sort job.
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Statement 2

Field Selection

Forced [Overflow|
| Field__JFieid

o

Statement
Number

Freld Reserved Comments

Location

Lt |

~ Field Type

123 46

J' { 8§ Field Specifications

Start end  |E|3|38|F)
9 10 11 12]13 14 15 18J17]18 192021&@1025%272&%&2&;3-&3_5‘&;71& 40 41 42 43 44 4 ls?“u“E 67]2“707'7273747576177'78

ILI7N VANTII R [1is] [ToTAlLED

2\
L\ A JPUANTIT BRoERE |

EI Identifies the field as a summary data field. The sort program
treats summary data fields as columns of data that must be
added together. When one is encountered, the data in it is in
fact added to any total in a matching record.

’ Specifies that the sort program should interpret the data in
' this data field as unpacked numeric data where the zone, digit,
and sign portions are included in the output record.

B’, ﬂ‘ Identify the location of the field to be summarized within
‘the input records. The sort program will take the data in
positions 12 through 17 of the input records, add it together,
and write it into the specified positions in the output records.

| Indicates a comment about the job.

Output
The output file would look like the following:
Pl s NUeRE 1 RUANT Ty O ikE G
FOO 2000 i
PRIVIVE I DR Ne] [
RISIORRVIORR¢) R
B0016210 Y
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Chapter 7. Header Specification

The header specification identifies the job as a sort job to the system. Only one
header specification is used for each sort job. This chapter provides-reference
information about the column entries required on the header specification for the
system. Examples and additional explanations of some column entries for the
header specification are provided in Chapter 2. For quick reference, a
summarized chart of the column entries is given on the next page.

The following is an example of a header specification.

Header
g ouew | 2l |z
& Tvee g g ‘:er H B
g 3 Control | <, 2lclS] Output = [ et
Statement | & éSOCLRT' S| Feld s Reserved 212|8| Record |Reserved | Z|Reserved | Reserved Comments |
Number 5 TRS, & Length | § 318]5| Length 3 | Program
9 SORTA) E 2 MEE © N
H 2| MK B | ame
E o & <|&]o z |
2.3 4 slel17 8 9 10110213 14 16 16 1718 119 20 21 22 23 24 25 126427 28 30 31 32 34 35 13¢ 7,38 30 140 41 42 43 M4 46 46 47 48 49 S0 51 §2 53 94 95 96 57 %8 £9 60 61 62 €3 64 65 66 67 68 69 70 71 72 73 74 [75 76 77 78 78 80
BERERERERERERENENERERERNRENNRERNEEERREEN
I
[[[[ulsolale] T [TTIRTLIIT1T] [LITTTTTT I l .
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Header Specification Column Entry Chart

The following chart shows the column entries for the header specification.

Columns Entries Purpose
1-2 00-99 Page Number.
3-5 000 Header statement number (no entry required).
6 H Header statement identification.
7-12 SORTR Regular sort.
SORTRS Summary sort.
SORTA Record address (or relative record number) sort.
12 E Maintain original sequence in input file for records with identical control fields.
13-17 1-256 Control field length.
18 A Write records into the output file in ascending order by control field.
D Write records into the output file in descending order by control field.
26 Blank Use standard collating sequence in compare operation when sorting records.
S Use an alternative collating sequence for the entire control field when making
comparisons.
F Use an alternative collating sequence for specified control fields when making
comparisons.
27 0 or blank Print: Sort specifications.
Diagnostic messages.
Program-status messages.
Display: Action messages.
Displayed messages.
1 Print: Program-status messages.
Display: Action and displayed messages.
2 Print: Action messages only.
Display: Displayed messages.
3 Display: Displayed messages.
28 Blank Write control field data in output file for SORTR and SORTRS jobs.
X Do not write control field data in output file for SORTR and SORTRS jobs.
29-32 1-4096 Output record length (Required for SORTR and SORTRS jobs.)
36 Blank SORT-7724 message will be printed or displayed (No records are selected for
sorting.)
N SORT-7724 message will not be printed or displayed (No records are selected
for sorting.)
40-74 Any characters For comments only.




Column Entries For Header Specification

Page Number (Columns 1 and 2) and Statement Number (Columns 3 through 5)

You can enter any numbers from 0 through 99 in columns 1 and 2 for page
numbers.

The pages should be numbered in ascending order.

Because the statement number for the header specification is always 000 in
columns 3 through 5, no entry is required in these columns.

As the sort program reads sort specifications, it checks the page and statement
numbers to make sure they are in ascending order.

If the numbers are not in ascending order and specifications are being processed,
the sort program warns you by placing an S (for sequence error) next to the
statement that is out of sequence.

After displaying this warning, the sort program continues reading the specification

statements, then issues a message (SORT-7725, warning: errors found) requiring
a response from you. At this time, you can either continue or end the job.

Header Specification (Column 6)
Header specification (column 6) contains an H to identify the statement as a

header specification. Because the H is already printed in the column, no entry is
required.

Disk Sort Job (Columns 7 through 12)

Job (columns 7 through 12) identify the type of sorted output you want. You can
specify the following:

® SORTR indicates regularly sorted output.
® SORTRS indicates sorted output with accumulated totals (or summary data).

* SORTA identifies the sorted output as record addresses (relative record
numbers) only.
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Identical or Equal Control Fields (Column 12)

For SORTR or SORTA jobs only, enter an E in column 12 to ensure that records
having identical or equal control fields will be ordered as they appear in the input
file(s). (For more information, see Sorting Records with Identical Control Fields in
Chapter 2 of this manual.)

For ascending sorts, records with like control fields will be output in the order
they appear in the input file.

For descending sorts, the records will be output in reverse order.

When you use equal control field ordering, you must add 3 to the Iength of the
largest control field in columns 13 through 17 of the header specification. Sort
adds a 3-byte relative record number to the end of each control field when this
option is selected.

Control Field Lengths (Columns 13 through 17)

Enter the largest total of the control field lengths (taken from columns 9 through
16 of the field specifications).

If you have more than one record type, add the lengths of the control fields for
each type of input record.

Enter the largest of the totals in columns 13 through 17, and right-adjust the
entry. The total, including the 3 added if column 12 contains an E, cannot be
more than 256.

For more information, see Calculating Control Field Lengths in Chapter 2 of this
manual.

If column 12 contains an E, add 3 to the largest of the totals of the control field
lengths and enter the total in columns 13 through 17, and right-adjust the entry.

Ascending or Descending Order (Column 18)

7-4

To specify the order of records in the output file, enter one of the following.
A Ascending order by control field

D Descending order by control field.



Collating Sequence (Column 26)

This column specifies the collating sequence to be used when data is compared to
determine whether one character is equal to, greater than, or less than another

character.
Blank The sort program will use the standard collating sequence
(See the Standard EBCDIC Collating Sequence Charts
in Appendix B.)
S Indicates that you will use an alternative sequence on the
entire control field
F The sort program will change the standard collating

sequence for specified control fields.

If you use an alternative collating sequence you must also supply ALTSEQ
statements immediately after the header specification. See Appendix B for
information about how to code ALTSEQ (alternative sequence) statements.

Note: Do not use packed or zoned factors in an include or omit record selection
specification (P or U in column 8) if you specify an alternate collating sequence
on the entire control field.

An F in column 26 changes the standard collating sequence for normal and/or
opposite control fields only.

To change a normal or opposite control field, place an A in column 20 of the

control field line on the field specifications. You must also supply ALTSEQ
statements immediately following the header specifications.
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The following chart shows the standard collating sequence. Other charts showing
additional EBCDIC character arrangements are provided in Appendix B of this

manual.
Order in the Order in the

| Sequence Character Sequence Character
1 (lowest) blank 25 #

[ 2 ¢ 26 @
3 . 27 " (apostrophe)
4 < 28 =
5 ( 29
6 + 30 a
7 | 31 b
8 & 32 c
9 ! 33 d
10 $ 34 e
11 * 35 f

12 ) 36 g
13 ; 37 h
14 o 38 i
156 - (minus) 39 i
16 / 40 k
17 i 41 |
18 . 42 m
19 % 43 n

| 20 — (underscore) | 44 o
21 > 45 p
22 ? 46 q
23 > 47 r
24 48 -




Order in the Order in the
Sequence Character Sequence Character
49 s 73 0
50 t 74 P
51 u 75 Q
52 v 76 R

F‘gg w 77 \
54 X 78 S
55 y 79 T
56 z 80 U
57 { 81 v
58 A 82 W
59 B 83 X
60 C 84 Y
61 D 85 z
62 E 86 0
63 F 87 1
64 G 88 2
65 H 89 3
66 | 90 4
67 } 91 5
68 J 92 6
69 K 93 7
70 L 94 8
71 M 95 9
72 N (highest)

Header Specification
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Print Option (Column 27)
Column 27 indicates the types of messages you can print during a job.

Note: Sort messages are discussed in the System Messages manual; however,
examples of these messages are provided in Chapter 2 of this manual.

0 or Blank Sort specifications
Diagnostic messages
Program-status messages
Action messages
Displayed messages

1 Program-status messages
Action messages

Displayed messages

2 Action messages
Displayed messages

3 Displayed messages
It might be a good idea to specify a zero or a blank when you are testing your

sort job, and a 3 for displaying messages after you have run the job successfully
and have made it a part of your active programs.

Output Option (Column 28)
For SORTR and SORTRS jobs only, this entry indicates that you will either keep
the data in control fields and put it into the output file or drop the control field
data from the records after they are sorted. The entries are:

Blank Keep control field data and write into output file

X Drop control field data; do not write it into output file.
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Output Record Length (Columns 29 through 32)
For SORTR and SORTRS jobs only, this entry specifies the length of records in
the output file. The output records can be from 1 to 4096 characters long. (See

Calculating the Output Record Length in Chapter 2 for more information.)

If you do not drop control fields, the output record length should include both
the length of the control fields and the length of the specified data fields.

If you drop control fields, the output record length includes only the length of the
specified data fields.

If you specify E (in column 12 of the H-specification) for equal fields:
® The control field length is increased by three bytes.

® The resulting output record length is increased by three bytes since the control
field is added to the output data fields.

Null Output (Column 36)

This entry determines whether an error should be displayed if the sort program
reads all the input records and no records were selected for processing. A blank
in this column causes the sort program to display or print the following message:

SORT-7724 NO INPUT RECORDS INCLUDED.
N in this column prevents SORT-7724 from being displayed or printed.

If the message is printed or displayed during your sort job, you can select one of
these options:

0 Create an empty output file.

3 Cancel the job without creating an output file.

Comments (Columns 40 through 74)

These columns are for your comments. You can use any characters in these
columns to document your sort job. If you specify that the sort program print
your sort specifications, (the column 27 entry of the header specification is zero or
blank), the comments you include in these columns are printed. Comments have
no effect on the job, unless a plus sign (+) is the last character in a specification
statement. The sort program interprets the statement following a plus sign (+) as
a continuation of the preceding statement. A comment after the plus sign (+)
will notify the program that the following statement is not a continuation.
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Chapter 8. Record Selection Specifications

Record selection specifications identify to the sort program which records in a file
you want sorted. Possible column entries are summarized in a chart on the next

page for quick reference and are explained in this chapter. See Chapter 2 for
examples of how you can use some column entries.

The following is an example of the record selection specifications on the sort
specifications form.

Record Selection

Factor 1 Factor 2

Constant

Factor 2 |
4 Keyword ~

g @
<) ©
HE o
3z Field o 5l ¢
= Location ez Factor 2 | omments
Statement |Gl £l G R ™
HEE Swld |
Number I3[ £ B Location |
ol £l 2q
£|3|8] Start End |& @ || stare End |
1 2 3 4 6]8}7 |8 9‘0“'7‘3\“5‘6‘7|B‘Pm?l?zz]2‘25m27l2329303\3733“3536]73839‘04“2‘3“4546474859505‘5253545556575359506!5763645566 67 68 69 70 /1 72 13 74 75 16 77 18 79 80

Record Selection Specifications
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Record Selection Specifications Column Entry Chart

The following chart lists the column entries for the record selection specifications.

Columns Entries Purpose
1-2 00-99 Page Number.
3-5 01n-06n Statement number. You can leave column 5 (n) blank, or enter any value to
keep the specifications in ascending order.
6 [ Include statement.
0 Omit statement.
7 Blank This is the first statement of a set of | or O record type statements.
A AND statements. These specifications continue the definition of the record
described on the preceding statement.
(0] OR statements. These specifications define a different type of record than the
one on the previous statement.
* Comments.
8 C Use both zone and digit portions of characters in compare operations.
4 Use only the zone portions of characters in compare operations.
D Use only the digit portions of characters in compare operations.
P Signed packed decimal data.
U Signed zoned decimal data.
9-12 1-4096 The input record position in which the factor 1 field starts (may be blank if field
is only one position long).
13-16 1-4096 The input record position in which the factor 1 field ends.
17-18 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.
19 C Factor 2 is a constant.
F Factor 2 is another field in the same input record.
K Factor 2 is a keyword.
20-23 1-4096 The input record position in which the factor 2 field starts (may be blank if field
is only one position long).
24-27 1-4096 The input record position in which the factor 2 field ends.
20-39 Any characters The characters making up the factor 2 constant.
40-74 Any characters For comments only.
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Page Number (Columns 1 and 2) and Statement Number (Columns 3 through 5)

Page number (columns 1 and 2) and columns 3 through 5 (statement number)
form a 5-digit sequence number. As the sort program reads sort specifications, it
checks the statement numbers to be sure they are in ascending order.

If the numbers are not in ascending order (if page 02 specifications come after
page 01 specifications), and specifications are being issued, the sort program
warns you by placing an S (for sequence error) next to statement 02. After
issuing this warning, the sort program continues to read the specification
statements, then issues a message requiring a response. At this time, you can
either continue the job or end it.

Use column 5 when you want to insert a specification statement without
numbering the other statements again.

Column 5 can be left blank, or you can enter any number to keep your
specifications in ascending order. For example, to insert a specification statement
between statements 01000 and 01010, number it 01005, enter it, and continue to
fill out the remainder of the form. If you have more than six record type
statements, you should use another coding form and start at line 01 of that form.

Be sure any statement that is out of sequence is clearly marked as such. You can
do this by writing a note in the margin of the page with an arrow pointing to
where the statement should be inserted.

Record Specifications for Include/Omit (Column 6)

Record specifications for Include/Omit (column 6) identifies the statement type
for a sort job.

Enter an I in column 6 to specify an include statement. Enter an O to specify an
omit statement. If you are sorting a file containing only one type of records, an
entry is not required.

Sorting More Than One Type of Record in a Job
You can sort more than one type of record in a sort job using AND and OR

entries in columns 6 and 7. Use AND when you describe data of the same type
and test several conditions. Use OR when you describe data of different record

types.
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Continuation or Comments (Column 7)

Continuation or comments (column 7) indicates a statement’s relationship to the
statement that comes before it. To indicate relationships, the following entries
can be made in column 7.

Blank

Indicates the first statement of a set of include or omit

statements. (The type of set is indicated by the column 6
entry: I for include or O for omit.)

Indicates an AND relationship. This statement is a continuation
of the preceding statement.

Indicates an OR relationship. This statement applies to a
different record type than the preceding statement, but the
control field specifications for both are the same.

Indicates comments. Comments are printed only if
column 27 of the header specification contains a zero
or blank.

Confusion may occur when Include and Omit specifications are combined with
And and Or continuations in NE relationships. Use the following table for

equivalencies.

Column | Column | Columns is the same as Column | Column | Columns
6 7 17 and 18 6 7 17 and 18
I EQ (0] NE

I NE (0] EQ

I A EQ 0] (0] NE

I A NE (0] (0] EQ

I (0] EQ (0] A NE

I (0] NE (o) A EQ
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The following tables show the combination entries you can make in columns 6
and 7 for include and omit sets.

This table shows the entries for include sets.

Include Sets'

Type of Set

Column 6
Entry

Column 7
Entry

Explanation

Include AND
statements

H, F, or O

Header statement, field statement, or omit statement.

New record type indicated by a blank in column 7.

Statements that describe the same record type (as the previous
statement) have an A in column 7.

Field statement(s).

Include OR
statements

Header statement, field statement, or omit statement:

New record type indicated by a blank in column 7.

Statements that describe a different record type (than the
previous statement) have an O in column 7.

Field statement(s).

Include AND
and OR
statements

Header statement, field statement, or omit statement.

New record type indicated by a blank in column 7.

This statement designates a record type that is different from, but
has the same field statements as, the record type described in the
previous statement(s).

This statement continues the same record type of a previous
statement or statements. This record type can be continued (IA),
or a different record type can be started (10), provided all record
types have the same field statements. Record types with different
field statements would have to start a new include set.

Field statement(s) for record types.

Include only
one record
type (implied
include-all)

Header statement.

No record type statements.
Field statement(s).

Include-all

H, F,orO

F

Header statement, field statement, or omit statement.

This statement tells the sort program to sort all of the records
that have not been described by any preceding include and omit
statements. Records referred to in this manner must have
identical field specifications.

Field statement(s).

Note: Records not described in include sets will not be sorted.

'Every include set must end with field statements. An include set can be followed by another include set, an omit
set, or // END.
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This table shows the entries you can make for omit sets.

Omit Sets'’
Column 6 Column 7
Type of Set Entry Entry Explanation
Omit AND statements |H or F Header statement or field statement (last statement of
(one record type) include set).
(0] B New record type indicated by a blank in column 7.
0] A Statements that describe the same record type (as the
previous statement) have an A in column 7.
Omit OR statements HorF Header statement or field statement (last statement of
(different record types) include set).
(0] ) New record type indicated by a blank in column 7.
o] 0] Statements that describe a different record type (than the
previous statement) have an O in column 7.
Omit AND and OR HorF Header statement or field statement (last statement of
statement (different include set).
record types)
0} b New record type indicated by a blank in column 7.
(0] A Statements that describe the same record type (as the
previous statement) have an A in column 7.
(0] (0] Statements that describe a different record type (than the
previous statement) have an O in column 7.

'"There are no field statements in omit sets. Each omit set must be followed by an include or an include-all set.




Comparing Data (Column 8)

This entry determines how the sort program interprets data in factor 1 and factor
2 during compare operations.

For alphameric data:
Entry Meaning Maximum Length

C Use both zone and digit 256 characters
portions of the characters.

V4 Use only the zone portion 1 character
of the character.

D Use only the digit portions 16 characters
of the characters.

For numeric data:

Entry Meaning Maximum Length
P (packed data) Use the digit portions 8 bytes or 15 digits
of numbers only (with a and a sign.

sign in the last digit).

U (zoned data) Use both the zone and digit 16 digits and a sign.
portions of the number (with
each zone and digit
representing a value from
0 through 9).
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Factor 1 Location (Columns 9 through 16)

Length of Factor 1

8-8

These columns identify the locations of the factor 1 fields in the input records.
Factor 1 fields are used in compare operations.

Start (columns 9 through 12) identify where the factor 1 field starts in the record.
End (columns 13 through 16) identify where the factor 1 field ends.

To identify the location of more than one factor 1 field for the records you will
describe, you should do two things:

1. Describe each field in a separate record selection statement.

2. Put an A in column 7 of every record selection statement (except the first);
this indicates to the sort program that all the statements apply to the same
record type.

Factor 1 field entries must be right-adjusted: the Start entry must end in column
12; the End entry must end in column 16.

To describe a factor 1 field that is only 1 character long, leave columns 9 through
12 (Start) blank and enter the number of the record position that contains the
character in columns 13 through 16 (End).

Factor 1 can contain from 1 to 256 characters. However, factor 1 cannot be
longer than the length of the records being sorted or reformatted. The length of
factor 1 is controlled by the column 8 entry.

The following chart lists the column 8 entries and the maximum lengths of
factor 1.

Column 8 Maximum Factor 1 Field Length
C 256 characters

V4 1 character

D 16 characters

P 8 characters

U 16 characters

The following entries also control the length of factor 1 fields:

®  When factor 2 is a constant, the length of factor 1 must be 20 characters or
less.

® When factor 2 is a keyword, the length of factor 1 must be 6 if the keyword is
UDATE, and 2 if the keyword is UMONTH, UDAY, or UYEAR.



Relation (Columns 17 and 18)

Relation (columns 17 and 18) are used to specify what the results of the
comparison (between factor 1 and factor 2) must be. Enter one of the following -
to specify which relationship should exist between factor 1 and factor 2 for the

records to be sorted:

Entry Meaning

EQ Factor 1 must equal factor 2.

NE Factor | 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.

EQ and NE are the only entries you can use to compare zone portions of
characters (Z in column 8).

If an alternative collating sequence on the entire control field (S in column 26 of

the header specification) is used, both factor 1 and factor 2 are changed before the
comparison is made.

Field, Constant, or Keyword (Column 19)
This entry identifies factor 2 as one of the following:
® Another field in the input record
®* A constant
* A keyword that represents all or part of the program date.

Factor 2 is compared with factor 1 to determine which records should be sorted.
You can enter the following in column 19 of the record selection specifications:

Entry Meaning

C Factor 2 is a constant. Enter the constant in
columns 20 through 39, starting in column 20.

F Factor 2 is a field. Use columns 20 through 27
to identify the location of the factor 2 field

in the records.

K Factor 2 is a keyword. Enter a K in column 19,
and start the keyword in column 20.
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Factor 2 Location (Columns 20 through 27)

This entry identifies the location of factor 2 when it is another field in the input
records.

Start (columns 20 through 23) identify the starting position of the field.
End (columns 24 through 27) identify where the field ends.

The End and Start column entries must be right-adjusted: the Start entry ends in
column 23; the End entry ends in column 27.

Factor 2 must also be the same length as the factor 1 field and in the same record
as the factor 1 field.

Factor 2 can be used to compare a field containing one character. To describe
fields that are only 1 character long, you can leave columns 20 through 23 (Start)
blank, and enter the number of the record position that contains the character in
columns 24 through 27 (End).

Factor 2 as a Constant (Columns 20 through 39)

8-10

When factor 2 is a constant, any arrangement of characters and blanks can be
used as entries. Enter the constant in columns 20 through 39, starting in column
20.

When factor 2 is a constant:

® The constant must be the same length as the factor 1 field. If the constant is
longer than the factor 1 field, sort prints a warning message.

e If factor 1 contains a packed number, the length of the constant (including
the sign) must be twice the length of the factor 1 field.

e If the constant is an alphameric constant, it must be the same length as factor
1 and start in column 20.

For alphameric constants, a D in column 8 indicates that only the digit
portion of a character will be used in the compare operations.

® Numeric constants (U or P in column 8) must be right-adjusted within the
field length specified in factor 1 (within twice the field length if factor 1 is a
packed number).

If factor 1 is a packed number, the last character in the constant must be its
sign, plus (+) or minus (-). If factor 1 is a zoned number and the constant is
a negative number, the last character in the constant must indicate both the
numeric value of the last digit and the negative sign for the entire constant.

Note: 1If you specify a plus sign (+) as the last nonblank character in a
statement, the sort program will be unable to determine the end of the statements
preceding the plus sign and the beginning of the next statement (which could be
another include statement or a field specification).



Factor 2 as a Keyword (Columns 20 through 39)

These columns identify factor 2 as a date keyword. The keyword specifies
whether all or part of the program date should be compared with factor 1
(columns 7 through 16). When factor 2 is a keyword, the column 19 entry on the
record selection specifications must be a K. The keyword starts in column 20; all
unused columns through column 39 should be left blank.

The factor 2 keyword can be one of the following:

Keyword Part of Program Date Factor 1 Field Length
UDATE Entire program date 6 characters
UMONTH Month portion of program date 2 characters
UDAY Day portion of program date 2 characters
UYEAR Year portion of program date 2 characters

The factor 1 field length must be 6 for UDATE, and must be 2 for UMONTH,
UDAY, or UYEAR.

If the UDATE keyword is used, the program date must be in the same format as
the date contained in the input records.

If factor 2 is UDATE, record selection on or before, or on or after a certain date
(columns 17 and 18 contain LT, GT, LE, or GE) only works with the
international format (yymmdd). If the program date and the input records date
are not in the international format (yymmdd), the keywords UYEAR,
UMONTH,and UDAY, must be used to select the records.

Comments (Columns 40 through 74)

Comments (columns 40-74) are for your comments. If you specify that the sort
program print your sort specifications (column 27 of the header line is either
blank or contains a zero), any comments will be printed along with your sort
specifications. Your comments have no effect on the program’s operation.

Note: If you specify a plus sign (+) as the last nonblank character in a
statement, the sort program will be unable to determine the end of the statements
preceding the plus sign and the beginning of the next statement (which could be
another include statement or a field specification).
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Chapter 9. Field Selection Specifications

Field selection specifications tell the sort program how to arrange and format the
input records in the work and output files. Possible column entries are
summarized on the next page for quick reference and are explained in this
chapter. Detailed explanations and examples for some entries are in Chapter 2,
the guide portion of this manual.

The following is an example of the field selection specifications on a sort
specifications form.

Field Selection

n

Forced | Overflow
eld __{Feld
Length

]
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Field Selection Column Entry Chart

Columns Entries Purpose

1-2 00-99 Page Number.

3-5 07n-14n Statement number. You can leave column 5 (n) blank, or enter any value to
keep the specifications in ascending order.

6 F Field specification statement.

N Normal control field.
(0] Opposite control field.
F Forced control field.
D Data field.

S Summary data field.

* Comments.

8 C Use both zone and digit portions of characters in the field.
A Use only zone portion of 1-character field.

D Use only digit portions of characters in the field.
P Signed packed decimal data.

U Signed zoned decimal data.

\' Force a data character into the data field.

9-12 1-4096 Start position of a field in the record (can be blank if the field is 1 character

long).

13-16 1-4096 End position of a field in the record.

17 Any character Forced control fields; the character you want the sort program to change. Also
used for summary overflow indicator fields; the character to be used for the
overflow indicator.

18 Any character Forced control or data field; the character you want the sort program to
substitute. Also used for summary overflow indicator fields; the character to
which the overflow field is initialized.

19 Blank Forced control field statement is not a continuation of the preceding statement.
Any character other |Forced control field statement is a continuation of the preceding statement.
than blank

20-22 1-256 Overflow field length entry for summary sort only.

A (column 20 only) |Alternative collating sequence by field.

23-39 Blank Reserved for system use.

40-74 Any characters Comments.




Field Selection Column Entries

Page Number (Columns 1 and 2) and Statement Number (Columns 3 through 5)

Page number (columns 1 and 2) and statement number (columns 3 through 5)
form a 5-digit sequence number. As the sort program reads sort specifications, it
checks the statement numbers to make sure they are in ascending order.

If the numbers are not in ascending order and specifications are being printed or
displayed, the sort program places a warning (an S) next to the statement that is
out of sequence. The S indicates a sequence error.

After issuing this warning, the sort program continues to read the specification
statements, then issues a message requiring a response from you. At this time,
you can either continue or end the job.

Column 5 can be left blank, or you can enter any value to keep your
specifications in ascending order. If you have more than eight field lines, you
should use another coding form and start at line 07 of that form.

Use column 5 when you want to insert a specification statement without
numbering the other statements again. For example, to insert a specification
statement between statements 01000 and 01010, you can number it 01005, enter it,
and continue to fill out the specifications form.

Be sure any statements that are out of sequence are clearly marked. You can do
this by writing a note in the margin of the page with an arrow pointing to where
the insert belongs.

Field Specifications (Column 6)

Field specifications (column 6) contains an F, identifying the statement type as a
field selection statement. Because an F is already printed on the sort
specifications form, you need not make an entry in this column.

For all types of sorted output, field selection specifications describe the fields the
sort program uses to sort the records (the control field). Also, for regular sort
(SORTR) and summary sort (SORTRS), field selection statements describe the
data that is written into the output file. For SORTRS sorts, field selection
statements also describe the fields that are added together.
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Field Type or Comments (Column 7)

Field type or comments (column 7) specifies whether you are describing a control
field, a data field, or a comment statement. If you describe a control field, the
column 7 entry indicates how the field will be used.

You can make the following entries in column 7.

Column 7
Entry Entry Explanations

N This is a normal control field. Sort this field so that the
data from the field is in the order specified in column
18 of the header statement.

0] This is an opposite control field. Sort this field so the
data from the field is in the order opposite that specified
in column 18 of the header statement.

F This is a forced control field. Change the control field
according to the entries in columns 9 through 19.
These forced control fields are allowed:

Forced without condition. Forcing a character into a
control field before the records are sorted.

Forced with conditions. Forcing a character into a
control field only when a condition is met.

Force-all. Forcing a character into a control field before
the records are sorted if the control field does not contain
one of several entries.

D This is a data field. Use this entry for SORTR and SORTRS
jobs only. (If you use a D entry in a SORTA job, the
statement will be treated as a comment statement.)

S This is a field containing data that is to be added together
for all records with identical control fields. Use this
entry for SORTRS sorts only. (If you use an S entry in
a SORTA sort, the statement will be treated as a comment
statement. If you specify an S in a SORTR sort, the
field will be treated like a normal data field.)

* This is a comment statement.

See Specifying Control Fields in Chapter 2 for more information and examples of
how to use these entries.

The column 7 entry can be used with the column 8 entry to get certain results.

See Combination Entries (Columns 7 and 8) in this chapter for a list of the ways
you can combine the column 7 and column 8 entries.
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Character Portions Used in Sorting Work Records (Column 8)

Your column 8 entry indicates what portion of the input record characters you
want the sort program to use in building and sorting the work records. The
column 8 entry is critical in ensuring that the sort generates the results you intend.

For unsigned alphameric data:

Column 8
Entry

C

Character Portion Used

Use both zone and digit
portions of the characters.

Use only the zone
portion of the character.

Use only the digit portions
of the characters.

For signed numeric data:

Column 8
Entry

P

For forced data:

Column 8
Entry

\Y

Character Portion Used

Use the digit portions of
characters only, with a
sign in the last digit.

Use both the zone and digit
portions of numbers, with

Maximum Field Length

256 characters

I character

16 characters

Maximum Field Length

8 characters (or 15

digits and sign)

16 characters

each zone and digit representing

a value from 0 through 9.

Character Portion Used

Force a data character
constant into the data field.

Maximum Field Length

1 character

Field Selection Specifications
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Combination Entries (Columns 7 and 8)

The following chart lists the combination of entries you can make in columns 7

and 8.
Column 7 Column 8 Maximum
Entry Entry Field Length
NorO C 256
Z 1
D 16
P 8
U 16
F C 1
| Z 1
D 1
D C 256
Z 1
D 16
P 8
U 16
\% 1
S C 256
Z 1
D 16
P 8
U 16
\' 1
* Comments
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Field Location (Columns 9 through 16)

Location (columns 9 through 16) describe the fields in the input record you will
use in a sort job. You can describe both control fields and data fields.

The order in which you describe the fields in the field specifications determines
their order in the sorted output records.

Start (columns 9 through 12) identify the field’s starting position; columns 13
through 16 (End) identify the field’s ending position.

The starting and ending locations entries should be right-adjusted. The Start
entry ends in column 12; the End entry ends in column 16.

)
&
A
K}

If you describe fields that are only 1 character long, you can leave columns 9
through 12 (Start) blank, and enter the number of the record position that
contains the character in columns 13 through 16 (End). You should right-adjust
this entry also.

The length of the field depends on the column 8 entry. See the column 8 section
for the maximum field lengths possible for each entry.

Record Character (Column 17)

Make an entry in column 17 (record character) to conditionally force a character
into a control field, or define a character as a summary overflow indicator.

For a Forced Control Field

The column 17 entry identifies the character in the input record (defined in
columns 13 through 16) you want to replace. The sort program checks to see if
the input record contains the character you specified in column 17. If it does, the
character in column 18 replaces the specified character in the control field.

For a Summary Overflow Indicator Field

Enter the character you want to place in the output record if overflow occurs. If
a blank is specified for a summary overflow indicator field, the sort program
assumes an asterisk (*) should be placed in the field. Summary overflow indicator
fields are valid only for summary sort (SORTRS) jobs. For more information
about summary overflow indicator fields, see Specifying a Summary Indicator in
Chapter 2.

I

fapmaid e Y
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Substitute Character (Column 18)

You should make an entry in column 18 (substitute character) only when you use
a forced control field or a forced data field. The character in column 18 either
replaces the control field character you specify in column 17, adds a new
character to the control field, or adds a new character to the data field.

Also, if you want to use substitute characters, you can force a 1-character field
only. Only entire characters can be forced into another field.

You can enter a character in column 18 to specify a field as a summary overflow
indicator field. The column 18 entry, in this case, is the character to which the
overflow field is set if overflow does not occur. Any character can be used to
define the field as a summary overflow indicator field. Summary overflow
indicator fields are valid only for summary sort (SORTRS) jobs.

Continuation (Column 19)

Any character (except blank) entered in column 19 specifies that that statement
refers to the same control field in the work record as the preceding statement.

For example, if a control field in the input record can contain any one of several
characters and you want to specify replacements for more than one of those
characters, you could use a separate statement to define each character you want

to replace and the character you want to replace it with. An entry in column 19
indicates that you will continue replacing characters.

Overflow Field Length (Columns 20 through 22)

Use columns 20 through 22 with a file of accumulated totals (SORTRS) to
climinate the possibility of an overflow condition in a summary data field.

To eliminate a possible overflow condition, increase the length of the field and
place the entry for the new length in columns 20 through 22. The overflow field
length entry should:

e Equal the length of the summary data field plus the expected overflow length
® Be right-adjusted to column 22

® Not exceed the maximum field length (For information about the maximum
field length, see Field Location (Columns 9 through 16) earlier in this chapter.)

The summary data in the output record is right-adjusted. A maximum of 24
fields can be summarized for each record type in a sort job.

If packed fields are summarized, columns 20 through 22 should specify the
number of bytes of packed data contained in the field.
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Alternative Collating Sequence by Field (Column 20)

Column 20 must contain an A for any normal or opposite control field that is to
be altered by the alternative collating sequence when column 26 of the header line

contains an F. 5

Py
<a
.

If you specify an alternative collating sequence for a particular field, that field will
be changed according to the alternative collating sequence whenever it is used
again as a control field for that record type.

Comments (Columns 40 through 74)

olldar-

Columns 40 through 74 are for your comments. Any characters can be used in
these columns. Your comments have no effect on how the program works unless
a plus sign (+) is the last character in a specification statement. In this case, your
sort job might generate unpredictable results. If you specify that the sort program
print your sort specifications (column 27 of the header specification is either blank
or contains a zero), comments are printed along with your sort specifications.

S,
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Appendix A. Calculating the Sizes of Files for Sort

Output File

Use this formula to calculate how many blocks the output file needs; round up
the result to the nearest whole number.

(Number of Records that will) (Output
be Selected for Sorting x \ Record Length
Number of Bytes in a Block = 2560

BLOCKS =

If you use the RECORDS parameter in the output file statement, use this
formula:

RECORDS = Number of Records that will
be Selected for Sorting

Calculating the Sizes of Files for Sort A-1



Work File

Use either of the following formulas to determine approximately how many
blocks or records to specify in the FILE statement for the work file; round up the
result to the nearest whole number.

(Number of Records that (Work Record
BLOCKS = 2+|\will be Selected for Sorting/ x Length x 1.1
Number of Bytes in a Block = 2560

or

2 x(Number of Bytes in)
RECORDS = Number of Records that will + a Block (2560)
be Selected for Sorting Work Record Length

Note: The sort program includes an 8-byte work block vector in every work
block written to the work file. Therefore, the work record must be larger than a
file that would hold the exact number of records to be sorted. This is why both
formulas provide only an approximate number of records or blocks to specify in
the FILE statement for the work file.

Work Record Length
Type of
Sort Type of Output |Work Record Length
SORTA |Record addresses |Length of control fields

plus 3

SORTR | Control fields only | Length of control fields as
or specified in the header
SORTRS statement

Control fields and |Length of data plus length of
data control fields (output record
length specified in the
header statement)

Data only Length of data plus length of
control fields (output record
length specified in the
header statement plus the
control field length specified
in the header statement)
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Appendix B. Collating Sequences

The sort program uses a collating sequence to compare the characters in the
control fields in the input records to determine whether one character is equal to,
greater than, or less than another character and then sort your input records in
the order specified. Collating sequences are logical sequences used to put items of
data into a particular order.

Usually, the sorted output records will be ordered according to the Standard
EBCDIC Collating Sequence. However, you can change the collating sequence
for all or selected characters by specifying an Alternative Collating Sequence. Use
the header specification to define the order in which records in the input file will
be sorted.

This appendix provides examples of the Standard EBCDIC Collating Sequence

charts and explanations and examples of how to define an alternative collating
sequence.

Standard Collating Sequence

The Standard EBCDIC Collating Sequences are arrangements of data based on
the EBCDIC character set. There are variations in the standard collating
sequences, depending on the following:

®  Whether you use both the zone and digit portions of characters used in the
compare operation

¢  Whether you use the zone portions of characters only in compare operations
®  Whether you use the digit portions of characters only in compare operations.

The following charts show the complete collating sequence for each situation.
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The following chart shows the standard collating sequence. Other charts showing
additional EBCDIC character arrangements are provided in other charts in this

Appendix.
Order in the Order in the
_Sequence Character Sequence Character
1 {lowest) blank 25 : #
2 ¢ 26 @
3 . 27 ' (apostrophe)
4 < 28 =
5 ( 29
6 + 30 a
7 | 31 1b
8 & 32 c
9 ! 33 d
10 $ 34 e
11 * 35 f
| 12 ) 36 g
13 ; 37 h
14 - 38 i
15 - (minus) 39 j
16 / 40 k
17 { 41 |
18 . 42 m
19 % 43 n
.20 —(underscore) | 44 o
| 21 > 45 p
| 22 ? 46 q
| 23 A 47 r
24 48 ~




Order in the Order in the
|_Sequence Character Sequence Character
49 s 73 )
50 t 74 P
51 u 75 Q
52 v 16 R
53 w 77 \
54 X 78 S
55 y 79 T
56 z 80 U
57 { 81 v
| 58 A 82 W
59 B 83 X
60 C 84 Y
61 D 85 Z
| 62 E 86 0
63 F 87 1
64 G 88 2
65 H 89 3
66 | 90 4
67 } 91 5
68 J 92 6
69 K 93 7
70 L 94 8
71 M 95 9
72 N {highest)

Collating Sequences
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This chart shows the Standard EBCDIC Collating Sequence sort uses when
comparing the entire character, both the zone and digit portions.

When Both Zone and Digit Portions of
Characters are Used

When Both Zone and Digit Portions of
Characters are Used

When Both Zone and Digit Portions of
Characters are Used

Order in Corresponding | Order in Corresponding | Order in Corresponding
the Hexadecimal | the ‘ Hexadecimal the Hexadecimal
Sequence’ |Character | Number? Sequence’ |Character | Number? Sequence' |Character | Number?
1 {lowest) blank 40 33 d 84 65 H C8
2 ¢ 4A 34 e 85 66 | C9
3 48 35 f 86 67 ) DO
4 < 4C 36 g 87 68 J D1
5 ( 4D 37 h 88 89 K D2
6 + 4E 38 i 89 70 L D3
7 | 4F 39 j 91 71 M D4
8 & 50 40 k 92 72 N D5
9 ! 5A 41 | 93 73 (o} D6
10 $ 5B 42 m 94 74 P D7
11 * 5C 43 n 95 75 Q D8
12 ) 5D a4 o 96 76 R D9
13 ; 5E 45 p 97 77 N\ EO
14 B 5F 46 q 98 78 s E2
16 - (minus) 60 47 r 99 79 T E3
17 / 61 48 - A1l 80 U E4
15 | 6A 49 s A2 81 v E5
18 ) 6B 50 u A3 82 w E6
19 % 6C 51 u A4 83 X E7
20 . 6D 52 v A5 84 Y E8
(underscore)
21 > 6E 53 w A6 85 Y4 E9
22 ? 6F 54 X A7 86 FO
23 ) 79 55 y A8 87 1 F1
24 7A 56 z A9 88 2 F2
25 # 78 57 { co 89 3 F3
26 @ 7C 58 A C1 90 4 F4
27 : 7D 59 B Cc2 ] 5 F5
(apostrophe) ‘
28 = 7E 60 C C3 92 6 F6
29 ! 7F 61 D c4 93 7 F7
30 81 62 ‘ E C5 94 8 F8
31 b 82 63 F C6 95 9 F9
32 c 83 64 G c7 {highest} |

"When several characters share the same position in the sequence, they are considered equal. For example, if you are using only the
digit portions of characters, b, k, s, B, K, S, and 2 (position 3) are considered equal.
2This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the sequence.
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This chart shows the Standard EBCDIC Collating Sequence sort uses when
comparing only the zone portion of characters.

When Only the Zone Portion of
Characters is Used

When Only the Zone Portion of
Characters is Used

When Only the Zone Portion of
Characters is Used

Order in Corresponding | Order in Corresponding | Qrder in Corresponding
the Hexadecimal the Hexadecimal the Hexadecimal
Sequenca' |Character | Number? Sequence’ |Character |Number? Sequence' | Character |Number?
1 ¢ 4A 5 {cont.} f 86 9 - (minus) 60
{lowest) . 4B g 87 } DO
< 4C h 88 J D1
( 4D i 89 K D2
+ 4E 6 j 91 L D3
I 4F k 92 M D4
2 ! 5A | 93 N D5
$ 5B m 94 (0] D6
* 5C n 95 P D7
) 5D [} 96 Q D8
; 5E p 97 R D9
- 5F q 98 10 \ E1
3 / 61 r 99 S E2
| 6A 7 ~ Al T E3
, 6B s A2 U E4
% 6C t A3 \% ES
. 6D u A4 w E6
(underscore) v A5 X E7
> 6E w A6 Y E8
? 6F X A7 z E9
4 N 79 y A8 1 blank 40
7A z A9 {highest) 0 FO
# 7B 8 & 50 1 F1
@ 7C { co 2 F2
: 7D A C1 3 F3
(apostrophe) B Cc2 4 F4
= 7E C C3 5 F5
" 7F D C4 6 F6
5 a 81 E Cc5 7 F7
b 82 F Cc6 8 F8
c 83 G c7 9 F9
d 84 H c8
e 85 | C9

'When several characters share the same position in the sequence, they are considered equal. For example, if you are using only the
digit portions of characters, b, k, s, B, K, S, and 2 (position 3) are considered equal.
2This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the sequence.

Collating Sequences
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This chart shows the Standard EBCDIC Collating Sequence sort uses when
comparing only the digit portion of characters.

When Only the Digit Portion of
Characters is Used

When Only the Digit Portion of
Characters is Used

When Only the Digit Portion of
Characters is Used

Order in Corresponding | Order in Corresponding | Order in Corresponding
the Hexadecimal the Hexadecimal the Hexadecimal
Sequence’ |Character |Number? Sequence’ |Character |Number? Sequence' |Character | Number?
1 blank 40 U E4 z A9
{lowest) & 50 4 F4 Cc9
- (minus) 60 6 e 85 R D9
{ co n 95 z E9
} DO v A5 9 F9
0 FO E C5 11 ¢ 4A
2 / 61 N D5 ! 5A
a 81 v E5 ! 6A
j 91 5 F5 : 7A
-~ Al 7 f 86 12 . 4B
A C1 o 96 $ 5B
J D1 w A6 , 6B
\ E1 F (o] # 7B
1 F1 0 D6 13 < 4C
3 b 82 w E6 * 5C
k 92 6 F6 % 6C
s A2 8 g 87 @ 7C
B Cc2 p 97 14 ( 4D
K D2 X A7 ) 5D
s E2 G c7 . 6D
2 F2 P D7 (underscore)
4 c 83 X E7 ’ 7D
| 93 7 F7 (apostrophe)
t A3 9 h 88 15 + 4E
C Cc3 q 98 ; 5E
L D3 y A8 > 6E
T E3 H Cc8 = 7E
3 F3 Q D8 16 | 4F
) d 84 Y E8 {highest) - 5F
m 94 8 F8 ? 6F
u A4 10 N 79 7F
D C4 i 89
M D4 r 99

'"When several characters share the same position in the sequence, they are considered equal. For example, if you are using only the
digit portions of characters, b, k, s, B, K, S, and 2 (position 3) are considered equal.
2This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the sequence.




Defining an Alternative Collating Sequence

To define an alternative collating sequence, you should do the following:

1. Indicate on the header (the alternative collating sequence column, alt.coll.seq.)
and field (alternative collating sequence field, alt.seq. field column)
specifications that a sequence other than the normal one is to be used.

2. Determine the change you want to make in the standard collating sequence.

3. Define your changes to the collating sequence on the Translation Table and
Alternative Collating Sequence Coding Form.

4. Define your changes using the ALTSEQ (alternative sequence) statement.
When you specify an alternative collating sequence, you want the records in the
output field to be sorted in an order different from the orders permitted by the
standard collating sequences.

You can specify an alternative collating sequence for the following:

® The entire control field

® Specified control fields.

Specifying an Alternative Collating Sequence on the Entire Control Field
To specify an alternative collating sequence on the entire control field:
1. Enter an S in column 26 of the header specification.

2. Code an ALTSEQ (alternative sequence) statement immediately following the
header specification statement.

When an alternative collating sequence on the entire control field is used, the sort
program first changes the entire input record to the specified alternative sequence
of characters. Therefore, any include or omit record type checks will be against
the alternative sequence data.

ALTSEQ statements also change the following:

¢ Factor 1 and factor 2 (including record type constants)

® Normal and opposite control fields

¢ Input field characters that condition forced control fields.
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Specifying an Alternative Collating Sequence on Certain Control Fields

B-8

To specify an alternative collating sequence for specified normal and opposite
control fields:

1. Place an F in column 26 of the header specification.

2. Place an A in column 20 of the control field statement of the field
specifications (Alt. Seq. Field (A) for each normal or opposite control field
you want to change).

3. Supply ALTSEQ statements immediately following the header specification.

The following can be helpful when specifying an alternative collating sequence on
specified control fields:

®  Record selection (including and omitting records) and conditional force
(replacing single or all characters) are based on an input record that has not
been changed by the alternative collating sequence.

® Any control field that has an A specified in column 20 should not be packed
or zoned (P or U in column 8). Any control field that does not have an A
specified in column 20 can be packed or zoned.

® Packed or zoned factor 1 and factor 2 can be specified in include or omit
record selection specifications (P or U in column 8).

e If you specify an alternative collating sequence for a particular field, that field
will be changed according to the alternative collating sequence whenever it is
used again as a control field for that record type. This would occur only if
the same input field were specified more than once as a control field.

When an alternative collating sequence on specified control fields is used,
ALTSEQ statements change only specified normal and opposite control fields.

ALTSEQ statements never change data fields in records or forced control field
characters.

Note: You should not use packed or zoned factor 1 and factor 2 in an include or
omit record selection specification (P or U in column 8) if you specify an
alternative collating sequence on the entire control field (S in column 26 of the
header specification). However, you can use packed or zoned factor 1 and factor
2 fields in include and omit record selection specifications if you use an alternative
collating sequence on specified control fields (F in column 26 of the header
specification). Characters defined for an alternative collating sequence could be
interpreted as other data fields.



Order of Sequence Specifications When Using An Alternative Collating Sequence

ALTSEQ statements follow the header specification statement. When you use an
alternative collating sequence, your sort specifications must be in this order:

1. OCL statements

2. Sort specifications

a. Header specification statement
b. ALTSEQ statements
C. K%k
d. Record selection specification(s) statement(s)
e. Field selection specifications statements
3. //END

When you move a character into the sequence position normally assigned to
another character, both the new and the original character occupy the same
position and are considered equal. If you do not want the two characters to be
equal, you must also move the character that normally occupies that position (see
the examples later in this appendix).

Collating Sequences B-9



B-10

Use the following steps to code ALTSEQ statements.

1. Code ALTSEQ in the first six positions to tell the sort program that you want
to change the standard collating sequence.

1234567 8910111213

AILTISElQ[ [ [ [ ][]

2. Leave the next two positions blank.

78
=

[ALTislelal [T ][]

3. Enter the hexadeximal equivalent of the character you are taking out of its
normal sequence.

910

[ALITIs[elal [ [hln] | | |

4. Enter the hexadecimal equivalent of the value that the character specified in
columns 9 through 10 will assume in the collating sequence.

9101112

AL[TISE[Q] [ [hj[H]n]

5. Enter as many pairs (from Steps 3 and 4) as the number of characters you are
taking out of normal sequence.

6. Leave no spaces between sets of hexadecimal numbers.

[NL[TISIEG] | Thlnlh[nhnlhin] | |

7. When you reach the end of one statement, you can continue on the next
specification statement line (follow Steps 1 through 6).

8. Enter two asterisks in positions 1 and 2 to indicate the end of the ALTSEQ

statements.

LTSS | ] ] [ orse o
A|LIT|SIEIQ nininn Maximum of 96 Positions
AILITISIEIQ nnnn Maximum of 96 Positions
X\ ¥




The following examples show how the collating sequence is altered so that:
1. A special character is inserted between two alphabetic characters.

2. Two characters have the same position in the sequence. (This means they are
considered equal.)

Example of Altering Normal Collating Sequence

You may alter the normal collating sequence in a number of ways. For example,
you may insert a character between two existing characters, you may take a
character out of the sequence, or you may change characters (put A where Z is
and Z where A is). Regardless of how you alter the sequence, you must specify
every character that is to be changed by the alteration. For example, if you want
the dollar sign ($) to be positioned in the collating sequence between A and B, the
normal sequence is changed as follows:

Normal Altered
Sequence Sequence

—TQmOomgOw >
—TmoTHgAR® >

Notice on the Translation Table and Alternative Collating Sequence Coding Form
that there are many characters between I and , R and S, Z and O. These
characters can be represented in the computer by certain bit combinations.
However, they have no printable graphic symbol. Because of this particular
arrangement of graphics, nongraphics, graphics, and so on in the collating
sequence, a character, when inserted between A and B, changes only the position
of graphics B through I. All other graphics are not affected. B through I all
move down one position causing the I to take the place of the nongraphic
represented by hexadecimal CA. This does not matter, however, since the original
character CA cannot be printed anyway. See the Translation Table and
Alternative Collating Sequence Coding Form example for the entries on the form.
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The alternative sequence input is defined as follows:

Column Entry

1 through 6 ALTSEQ

7 and 8 Blanks

9 through 12 5BC2 (§ takes B’s position)
13 through 16 C2C3 (B takes C’s position)
17 through 20 C3C4 (C takes D’s position)
21 through 24 C4CS (D takes E’s position)
25 through 28 C5C6 (E takes F’s position)
29 through 32 C6C7 (F takes G's position)
33 through 36 C7C8 (G takes H’s position)
37 through 40 C8C9 (H takes I's position)
41 through 44 CI9CA (I is given a new position held

by no other printable character)

Example of Making Characters Equal

B-12

If you want one character to be considered the same as another character, the
characters must hold the same position in the collating sequence. For example,
you may wish a blank to be considered a zero. Therefore, you need to define an
alternative collating sequence in which the blank is the same as the zero because it
holds the same position in the sequence. The alternative collating sequence input
card looks like this:

Column Entry

1 through 6 ALTSEQ

7 and 8 Blanks

9 through 12 40F0 (blank takes the zero’s position)

Now whenever a blank is read and used in a comparison, it is considered a zero.
Thus, if you were comparing numbers to 0036 to find an equal condition, 0036
and bb36 (where b = blank) both compare equal to 0036.

Note: Exercise care when using D (digit) or U (unpacked) fields with an
alternative sequence. A signina D or U field will form a character which may be
one of the characters being translated.



saouanbag Supe[[oj

el-4q

International Business Machines Corporation GX21-9096-3 U/M 0519'
PrintedinUS A
*No of sheets per pad may vary slightly
TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET
Replaced Replaced Replaced Replaced Replaced
By/Takes By/Takes By/Takes By/Takes By/Takes
Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of
00000000 00 00110011 33 01100110 66 10011001 [ r 99 11001100 cc
00000001 01 00110100 34 01100111 67 10011010 9A 11001101 cD
00000010 02 00110101 35 01101000 68 10011011 98 11001110 CE
00000011 03 00110110 36 01101001 69 10011100 9C 11001111 CF
00000100 04 00110111 37 01101010 | ! 6A 10011101 9D 11010000 | } D0
00000101 05 00111000 38 01101011 | 68 10011110 9E 11010001 | J D1
00000110 06 00111001 39 01101100 | % 6C 10011111 9F 11010010 | K D2
00000111 07 00111010 3A 01101101 [ 6D i 10100000 AQ 11010011 | L D3
00001000 08 00111011 38 01101110 | > 6E 10100001 | ~ Al 11010100 | M D4
00001001 09 00111100 3C 01101111 [ 2 6F 10100010 | s A2 11010101 | N DS
00001010 0A 00111101 3D 01110000 70 10100011 | t A3 11010110 | O D6
00001011 08 00111110 3E 01110001 71 10100100 | u A4 11010111 | P D7
00001100 oc 00111111 3F 01110010 72 10100101 | v AS 11011000 [ Q D8
00001101 0D 01000000 | Blank 20 01110011 73 10100110 | w A6 11011001 | R D9
00001110 0E 01000001 41 01110100 74 10100111 | x A7 11011010 DA
00001111 OF 01000010 42 01110101 75 10101000 | vy A8 11011011 DB
00010000 10 01000011 43 01110110 76 10101001 | z A9 11011100 Dc
00010001 11 01000100 44 01110111 77 10101010 AA 11011101 oD
00010010 12 01000101 45 01111000 78 10101011 AB 11011110 DE
00010011 13 01000110 46 01111001 | ° 79 10101100 AC 11011111 DF
00010100 14 01000111 47 01111010 7A 10101101 AD 11100000 | \ EQ
00010101 15 01001000 48 01111011 | # 78 10101110 AE 11100001 El
00010110 16 01001001 49 01111100 | @ 7C 10101111 AF 11100010 | S E2
00010111 17 01001010 | ¢ 4A 01111101 | ° 70 10110000 BO 11100011 | T E3
00011000 18 01001011 a8 01111110 | = 7E 10110001 B1 11100100 | U E4
00011001 19 01001100 | < 4c o111l | 7E 10110010 82 11100101 | V ES
00011010 1A 01001101 | ( 4D 10000000 80 10110011 83 11100110 | W E6
00011011 18 01001110 | + 4E 10000001 | -a 81 10110100 B4 11100111 | X E7
00011100 1C 01001111 | | aF 10000010 | b 82 10110101 B5 11101000 | Y E8
00011101 1D 01010000 | & 50 10000011 c 83 10110110 B6 11101001 z E9
00011110 1E 01010001 51 10000100 | d 84 10110111 87 11101010 EA
00011111 1F 01010010 52 10000101 | e 85 10111000 B8 11101011 EB
00100000 20 01010011 53 10000110 | f 86 10111001 B9 11101100 EC
00100001 21 01010100 54 10000111 | g 87 10111010 BA 11101101 ED
00100010 22 01010101 55 10001000 | h 88 10111011 BB 11101110 EE
00100011 23 01010110 56 10001001 | 1 89 10111100 BC 11101111 EF
00100100 24 01010111 57 10001010 8A 10111101 BD 11110000 | 0 FO
00100101 25 01011000 58 10001011 88 10111110 BE 11110001 | 1 F1
00100110 26 01011001 59 10001100 8C 10111111 BF 11110010 | 2 F2
00100111 27 01011010 [ 1 5A 10001101 8D 11000000 | { co 11110011 | 3 F3
00101000 28 01011011 | § 5B 10001110 8E 11000001 | A c1 11110100 | 4 F4
00101001 29 01011100 | * 5C 10001111 8F 11000010 | B c2 F o 11110101 | & F5
00101010 2A 01011101 | ) 5D 10010000 90 11000011 | C c3 11110110 | 6 F6
00101011 28 01011110 | SE 10010001 | 91 11000100 | D ca 1110111 | 7 F7
00101100 2C 01011111 | 5F 10010010 | k 92 11000101 E C5 11111000 | 8 F8
00101101 2D 01100000 | — 60 10010011 | 93 Y/ 11000110 [ F C6 \1 111001 9 F9
00101110 2E 01100001 | / 61 10010100 | m 94 VA 11000111 | G c7 N\111010 FA
00101111 2F 01100010 62 10010101 | n 95 7 11001000 | H c8 1 11\ 1011 FB
00110000 30 01100011 63 10010110 | o 96 7/ 11001001 | | C9 L 111100 FC
00110001 31 01100100 64 10010111 | p 97 A 11001010 CA / 11111\01 FD
00110010 32 01100101 65 10011000 | q 98 11001011 cB 1IN FE
/ [EEREEER\N FF
\

Note Not all graphic symbols shown here are available on all systems

:Hexadedimal numbers of characters in the standard collating sequences.

C takes D’s position

L—_:Where you record the hexadecimal number of the character you are going
to put in that relative position in the sequence.

(Non printable Character)

B takes C’s position
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Appendix C. Calling Sort from an Assembler Program

You can call the sort program directly from an assembler program. The
assembler macroinstructions $SORT and $SRT, can be used to call the sort
program and generate the sort parameter list. See the Programming with
Assembler manual for information about $SORT and $SRT. For information
about the sort parameter list, see Sort Parameter List in this appendix. When this
sort interface is used, the sort specifications must be either in a source member or
in the sort parameter list.

Note: If you have a COBOL program that uses sort, see the Programming with
COBOL manual for more information about calling the sort program.

Remember the following when using this sort interface:

e All input and output files used in the sort job must be defined by FILE
statements and must be closed before the sort program is called. (See the
System Reference manual for an explanation of how to specify FILE
statements.)

e If a sort job does not complete successfully (hexadecimal 10), control is

returned to the assembler program with bit 3 of the indicator byte on in the
sort parameter list.

Sort Parameter List

The size (in bytes) of the sort parameter list varies depending upon:

®  Whether the sort specifications are in a source member or in the parameter
list

® The number of input file names being passed to the sort program
e The number of sort specifications, if they are in the parameter list
®  Whether or not an ALTSEQ table is in the parameter list.

The parameter list can contain a maximum of 2048 bytes.
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An overview of the sort parameter list follows.

User
Library Name
or Input File
Source First Input Names' -2
Member Name File Name! or
or or Remaining
Indicator Output First Input Second Input Input File Sort
Byte File Name File Name File Name Names? Sort Work Area Specifications ~ ALTSEQ Table®
/A%IIIIIIIIIIIIII /A
1 8 8 8 Variable 125 Variable 256

Bytes
Maximum of 2048 bytes

= Required
D = Optional

1At least one input file name must be passed to the sort program.
2Each input file name (up to a maximum of eight) must be 8 bytes long.
3The ALTSEQ table must be in bytes 1793 through 2048.

An explanation of the contents of the parameter list follows.

The indicator byte, the first byte of the parameter list, contains indicators in the

first four bits and the number of input files in the last four bits:

Indicator Byte

Bit 0:
On: Sort specifications are in a source member.
Off: Sort specifications are in the parameter list.

If bit 0 is off, bit 1 also must be off.

Bit 1:
On: Source member is in a user library.
Off: The source member containing the sort specifications is
in #LIBRARY, or the sort specifications are in the parameter list.

The wrong sort specifications will be used by the sort program if
the user library is not on disk and the source member in the
system library is not the one desired.



Bit 2:
On: An ALTSEQ table is in bytes 1793 through 2048 (the last 256
bytes) of the parameter list.
Off: An ALTSEQ table is not in bytes 1793 through 2048 (the last
256 bytes) of the parameter list.

Bit 3:
On: The sort job was not completed successfully.
Off: The sort job was successful.

This bit must be off when calling the sort program.

Bits 4 through 7: Specifies the number of input file names (maximum of
eight) in the parameter list. For example, 0010 in the last 4 bits
indicates that two input file names are being passed to the sort
program.

Output file name: Must be in bytes 2 through 9. The name must begin
in byte 2; if the name is not 8 bytes long, it must be filled on the
right with blanks.

Source member name: Must be in bytes 10 through 17 if the sort
specifications are in a source member (bit 0 of the indicator byte is on).
The name must begin in byte 10; if the name is not 8 bytes long, it must
be filled on the right with blanks.

User library name: Must be in bytes 18 through 25 if the source member
named in bytes 10 through 17 is in a user library (bit 1 of the indicator
byte is on). The name must begin in byte 18; if the name is not 8
bytes long, it must be filled on the right with blanks.

The wrong sort specifications will be used by the sort program if the
user library is not on disk and the source member in the system library
is not the one desired.

Input file names: A maximum of eight input file names can be specified
in the parameter list. The placement of the first file name in the
parameter list depends on the status of bits 0 and 1 of the indicator
byte.

If bits 0 and 1 of the indicator byte are both off, the first file name
must be specified in bytes 10 through 17 of the parameter list.

If bit 0 is on and bit 1 of the indicator byte is off, the first input
file name must be specified in bytes 18 through 25 of the parameter list

If bits 0 and 1 of the indicator byte are both on, the first input file
name must be specified in bytes 26 through 33 of the parameter list.

Additional input file names must directly follow the 8 bytes of the
previous input file name. An input file name must begin in the
leftmost byte of the 8 bytes; if the file name is less than 8 bytes
long it must be filled on the right with blanks.

Calling Sort from an Assembler Program



Sort work area: Must immediately follow the 8 bytes of the last input
file name. This 125-byte area is used as a work area when giving
control to and returning control from the sort program.

Sort specifications: If bit 0 of the indicator byte is off, the sort
specifications, corresponding to columns 6 through 39 on the sort
specifications form, must immediately follow the 125-byte sort work area.
The header specification must come first, followed by the record type
and field specifications. Each sort specification must be 34 bytes long.

If an ALTSEQ table is specified (bit 2 of the indicator byte is on), do
not specify the 34-byte sort specifications beyond byte 1792 of the
parameter list. If an ALTSEQ table is not specified (bit 2 of the
indicator byte is off), do not specify the 34-byte sort specifications
beyond byte 2048 of the parameter list.

You must specify a // END statement immediately following the last
34-byte sort specification unless the last sort specification ends beyond

byte 1758 (when an ALTSEQ table is specified) or beyond byte 2014 (when
no ALTSEQ table is specified). In these cases, the sort program assumes

a // END statement.

ALTSEQ table: Must be in bytes 1793 through 2048 (the last 256 bytes)
of the parameter list if bit 2 of the indicator byte is on.

The table must contain 256 entries, each 1 byte long. The 1-byte

entries correspond to the entries in the ENTRY column of the Translation
Table and Alternative Collating Sequence Coding Form. When

you want to alter the normal collating sequence in the table, enter

an alternative collating sequence entry instead of the normal

collating sequence entry. (See Appendix B for information on the
collating sequence and an example of the Translation Table and
Alternative Collating Sequence Coding Form.)

Note: The use of the sort interface increases the time needed to run a sort job.
For improved performance when using the sort interface, increase the region size
when you have enough main storage available to do so. (See the System
Reference manual for information on how to increase the region size.)



Appendix D. Using Substitution Expressions

Sort allows you to use substitution expressions to replace information in
statements that are generated when you run a procedure that has the sort
specifications inline in the procedure. Substitution expressions can always be
included in a procedure containing the sort specifications. The following example
shows how to use substitution expressions:

Example of Using Substitution Expressions

Assume you have a BILLING procedure that is run twice a month:

® The procedure is run for the first time on the 15th day of the month, when
customers whose names start with the characters A through M are billed.

® The procedure is run for the second time on the last day of the month, when
customers whose names start with the characters N through Z are billed.

All the records in a file named BILLING are sorted to group all customers to
whom a bill will be sent. Assume the BILLING procedure has two parameters:

® The first initial of the first customers to be billed
® The first initial of the last customers to be billed.

You would define your sort specifications like this:
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Header

gl Ouaue ARE
8| Tyee g a el |3 s
K z Control |2 glc]2| output ot r———=--
Statement  [&] (SORTR, 1§} pgq 3 Reserved 21 2]5] Record |Reserved| 3| Reserved | Reserved Comments 1
Numper |5} SORTRS, (&} ogn  |& 315]15] Lenatn 3 | Program
3| SoRTA) |3 3 £] 8] = Name
3 S =|Els 3 |
2 o 3 <|£|3 H |
7.8 9 101112113 14 15 16 8 30 31 32 & 6 47 48 49 50 51 53 & 56 57 68 59 60 61 62 63 6 §6 67 68 69 70 71 72 73 74 {75 76 77 78 79 80
Hsor[fA [ [T [1] REICIORID] [ADDRESS] [SIOR
Record Selection
H Factor 1 3 Factor 2
< o Faor2 | Constant »
=1 P = actor
% 2 Frold gls Keyword —1
|8 Location 2218 Factor 2 | Comments
Statement E HE %5 |S—Fed ——*
E Suwly |
Number 15[ E[= 2|8 Location |
gls k4
HE L e end  [2E]E] st Ena |
1 2 3 4 56718 |9 10 11 12}13 14 156 16]17 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 63 70 71 72 73 74 75 76 77 78 79 80|
] GEICI? {7
1 1 1I6E[CT?
C LEIC[?2]?
I
|
}
|
I
I
L
Field Selection
Forced |Overflow!
F Feld  Jroq
» 5| |Length
g =
s HE NG
Statement | § Field HE B E Reserved Comments
Number 5ol o Location HHEN
28| & =
GIF|2 HEEHEH
4 HE
HEHE HEIE
wlo|o Start End clajolg|
1 2 3 4 5/6]7]8]9 10111 I .
2t l213|4|5|8|7£|9202|2223242526272&29303|3233M353637383940412__4_3_’4_4;15 6 47 48 49 80 &58%%&6&%&&,&_& 57686970”717'574757677787933
FINIC 112 | T cu E
f
F |
E
3
F
F
F
F

After you define the sort specifications, you would enter your BILLING
procedure that will run the sort job:

// LOAD #GSORT
// FILE NAME-INPUT,LABEL-BILLING
// FILE NAME-OUTPUT,LABEL-ADDROUT,RETAIN-T,RECORDS-500

// RUN

HSORTA 20A 0 GENERATE RECORD ADDRESS SORT
IcC 1 1GEC?1?

IAC 1 1LEC?2?

FNC 1 20 SORT ON CUSTOMER NAME

// END

After you enter the sort procedure into the system, enter BILLING A,M to run
the sort job for the 15th day of the month.

When the job is run:
The letter A is substituted for the expression: ?17.

This specification states that the sort job should include all customers
whose first initial is greater than or equal to parameter 1.



The expression 727 is replaced by the letter M.

The sort specifications tell the sort program to include the names of all
customers whose first initial is less than or equal to parameter 2.

When you use substitution expressions, comments should not be put on the same
line as the substitution expression. If you put comments on the same line as the

substitution expression, any data that follows the substitution may be shifted left
or right depending on the number of characters replaced.

Some information that can be substituted includes:

® Positional parameters on the procedure command that called the procedure

® Specified characters in the display station local data area.

See the System Reference manual for detailed information about substitution
expressions.
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Appendix E. Sorting Integer (Binary) and Real Numbers

This appendix shows how either positive and negative integers or positive and
negative real numbers in control fields can be used to sort records in a file.

Defined sort specifications for example sort jobs are included, followed by a brief
discussion of the entries made on the coding form.
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Example 1. Sorting on a Control Field that Contains Either a
Positive Integer or a Positive Real Number

Header

H N %

8| Tyee I 5 e |3 =

T 5 Control || 2lc|] outpur <z r————--
e |3 Sorth 1E|  Few 3 Resered  [2| 28] Record ElReserved| Reserved Comments |

5 TRS, (L] Lengw  |§ 3|S]5] Lenotn 8 | Program

§| sorma I3 H i = | Name

£ i & <|£|S z |

2.8 .9 10111213 14 15 16 1718 20212223 24 28 30 31 32 7 38 30 140 41 42 43 M4 45 46 47 48 49 50 51 52
Hsfola[vRI | [ | [ MIN [ [[]]] []

Field Selection
Forced [Overflow]
F Freld__1Fieid
” 5] lrength
g
§ 5|8 [@
Statement | § Field gl 4= | Comments
Number *—é 2l Location g‘; %‘EI
e HEHE
HEHE 815 5|
[y I fa1 Start End aclalolg)
123 4 slelzlelo 1011 12113 14 16 16)17118119/20]21 22§23 24 25 26 27 28 29 3 SRenlid 54,56 ﬂsagg‘ﬂgﬂg‘ggﬂggmﬂﬂnﬂ7576777879
ANIC ' ]
Aic\ AANEE

E-2




Header Specification Entries

Identifies the statement as a header specification statement.

Identifies the job as a regular sort job.

BN A

The control field that contains either a positive integer or a
positive real number has a length of 4 (the entry in column 17).

Specifies ascending order. The smallest positive integer or
positive real number comes first; the largest positive integer or
positive real number comes last in the sort sequence.

o

The control field is not dropped when data is written to the
output file (column 28 is blank). Therefore, the length of the
output record equals the length of the control field (4 bytes)
added to the length of the data field (60 characters) specified
by the field selection statements. This output record length
totals 64, which is the entry for columns 29 through 32.

Record Selection Entries

Field Selection Entries

Because all input records are being used and all have the same field specifications,

no record selection statements are needed (include-all is implied).

Indicates a normal control field.

Indicates that the control field contains character data where
both the zone and digit portions of characters are to be compared.

bn Identify the starting and ending positions of the control field
within the input records. This control field is included in the
sorted output file (column 28 of the header statement is blank).

Is a comment.

B Indicates a normal data field.

Identifies the data as character data.

E, Eldentify the fields to be written into the output file.

m Is a comment.
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Example 2. Sorting on a Control Field Containing a Positive or
Negative Integer

Header

§| output [y I P
g Tyee N 5 2] %] 5|
< 1% 5 g 1 v pmmemee g
5 ] Control | & {2 < r
Statement | 2]  (SORTR, :E Field 3 % 2|8| Record |Reservea | 2|Reserved| Reserved Comments |
Number 5| SORTRS, 'd Length £ 318]s 3 1 Program
2| sorTa) ;5 El MEHEE 2 | Name
3 =| &
2 i & <|&|3 2 |
1.2.3 4. 516817 8 9 10 7 36 140 41 42 43 844 45 46 47 48 49 50 51 65 67 68 69 70 71 72 73 74 {75 76 77 78 79 80
[ [ [ [ [vslo[r]r] |RENERERERREE :
Record Selection
g Factor 1 g Z:m,, 2
3l ‘5' Factor 2 | nstant
3|z o [€ Keywora ™™
g2l Freld 288 | Comments
Z]ls Locat el I Factor 2
statement |91 28 ocation ‘QE ¥ Field —’=
s§ulS
Number & El= 52 % Location i
HEHHEES end |2 8[E] swn End |
1 2 3 4 5]8}7 |8 ﬂ|0|‘1?|31415|B17|5‘9292‘,2212‘252617&29303'3233“3536373339404'4143“4546474849505152535‘555657555960516253543596 67 68 69 70 71 72 73 74 75 76 77 78 79 80}

7T | AUL POSTOTIME R

>
|

Field Selection

orced | Overflow|
eld__{Feld
o 5[ lLength
Statement [ Field [ M En Reserved Comments.
Number — f5 o, Location HHE N
al=| & S E S
alF|E HEHEL
2lzs HE M
2[218] st End 2 H K B
& 3
1.2 3 4 5lsl718]9 1011 12413 14 15 16017{18}18}20{21 22 24 25 26 27 28 £4|4243«4 047££ ﬂﬂ&ﬂﬁsﬁ575859606|32535‘£53£@69707‘721374757677787900
FIFIC] T FORCE] 2/ [FOR PO Er
NG CONTIROL [FIELD
] ELD
F DATA |FTIEL
F
F
F
E
F
Record Selection
g Factor 1 g Factor 2
Q w Constant
3| = Factor 2 |
HE Freld 5la Keyword
Els a9l Comments
Z|s L £ Factor 2 |
statement || £ g ocation ] N ]
womeer &) 312 1
8|8[8[ swr ed |28 |
21518 €& || start End
1 2 3 4 56178 910"12!314!515\7!810202!22132‘252827!28293031323334153617383940“42434445‘6474849505(525354555857585960616263645536578859707172737(757677787980
T
IHEN L] HEERRRRRRRRENERRRERREEE0E T
+—+ T — e A e
Field Selection
Forced | Overflow]
Freld __Fietd
z gl [lenath
g i
Statement | § Field sl Reserved Comments
Number = Location =19l ¢
HHE HEH
alefe HEE
%,%5 Start End §§ g
wfa 14 N xc|hjo
1 2 3 4 5/8]/7]8 D|0|||_2]|3'4‘5!0"7”'19_202112 2425262725293_!)' 40“4243“‘54847“ 565980616253642,8&326@707‘7273767576777879&
FF 1 1 Fq [|rAr=[7[]
H \
INIC 1 CONTROL FI
Dl | A [FIL
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Note: Real numbers can also be sorted as shown in this example.

Header Specification Entries

i Header
H § Output Iy |
g = ) I 3
3| Tvee e 3| et z Z —
K g| Contol |2 Zlc|2| output ot r————=-
Statement | &[  (SORTR, =§ Freld 5 Reserved 212]5] Recore 3| Reserved | Reservea Comments I
Number [z SORTRS, | g & 31S]5] Lengn E | Program
3| sovte |2 H MHE 2 i Name
4 it 3 <|s|3 2 |
1.2 3. 4 6lel7 8 9 1011112143 14 15 16 1718 118 20 21 22 23 24 25 36137 38 30 140 41 42 45 46 47 48 49 50 51 5 67 68 69 70 71 72 73 74 |75 76 77 78 _79 80
| [TITTIITTITTTT '
[T T T ]ulsolalv[R: )\( \ .
1]

Identifies the job as a regular sort job.

Specifies the total length of the control field (for either a
positive or a negative integer) as 5 bytes.

Indicates ascending order. Since negative integers are stored in
two’s complement form, the smallest negative integer comes first;
the largest positive integer comes last in the sort sequence (for
example: -2, -1, 0, 1, 2).

n Indicates that the control field is dropped when data is written
into the output file.

When the control field is dropped, only the data portion remains.
The data portion in this example is the entire input record.
Therefore, all 64 characters in the input records will be written
into the output records.
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Record Selection Entries

Two record types are specified (positive integers and negative integers). Both
record types are to be included in the sort. Therefore, two sets of include
specifications (with any corresponding field selection specifications) are required.

Record Selection

Factor 1 Factor 2

Constant

e Keoera =1
Factor 2 | Comments
Field |
Location I

E|  start End !
|9202|22232(252927’2829303132!334353617383940“424:4445464743495051525]54555657585980616763645566676689707‘727374757677787900
| Ll 1

=t

INNRERRERRRARERE AN

Statement
Number

Field
Location

Relationship
actor 2 Type

Start End
123458 9 10 111213 14 15 16

EENE: [HERREN

® Rec Spec (Include/Omit)
~ Continuation (X)

* Data Type

(71| (€ NE, LT, GT, LE, GE)

i

This conditional include statement specifies that if position 1 (the leftmost byte of
the 4-byte control field from the input record) is less than or equal to the
character constant ”* (see note), the record will be included in the sort. The
character " indicates that the record contains a positive integer.

Note: The special character ” has a bit configuration of 01111111, which is
equal to the high order byte of the maximum positive integer.

Field Selection Entries

Field Selection

F Forced |Overflow|
| Freld_ 1Fieid
o 5| [Length
s HERE
Statement | § Field - §| Reserved Comments
- 8|0 E
Number HES 3 Location g ® % ]
HRE HEEEH
=|=l's HEE
2lzfe HE EM
C[&|8]  star end  |&|3[3]<)
1 2 3 4 65/6}]7]|8}9 1011 12]13 14 15 16J17}18 |9201|222:|1425262723293031323334]3_535373839‘0“‘243“454# 51 82 83 54 55 7 58 59 GE\_F_Z,GJMGﬁSG 67 68 69 70 71 72 73 74 75 76 7/ 18 19
| i 1
[TTTTFFd 2 Q
— + .
L1 IFING o ! T FLEL
L 1 | ATA FLEL
SEENEG [2 ! [DATA [FLELD

The preceding field selection statements specify that if the input records meet the
conditions defined in the include statement (contents of position 1 equals "), the
sort program should force a 2 into the first position of its control field.

In this example, the control field is in positions 1 through 4.

The last statement specifies that all the data in positions 1 through 64 be written
into the output file.
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Record Selection Entries

Record Selection

e e
Factor 2
E A | Constant
— Factor

Keyword
Comments !

Factor 1

Field

Location Factor 2 |

*—Field >

Statement
|

Number Location

i
Start End !
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 M4 757877787980]
T
|

LTI T TTTTT 1T 1T INCLIDE] NEGATIIVE, [TNTEGERS] TN SORT] [T 1111 .

Factor 2 Type

B! Relationship
% (EQ,NE, LT, GT, LE, GE)

Start End
9 10 1112113 14 15 16

R

~ Continuation (X)
= Data Type

Lz:os

#—1]> Rec Spec (Include/Omt

...........

-t

This include-all statement specifies that all records not previously selected (or
omitted) be included in the sort. Because the first include-all statement selected
records with positive integers only, this include statement will select only records
containing negative integers (or all remaining records).

Field Selection Entries

Field Selection

Forced [Overflow|
F Freld__{fieid
» 5| |Length
1 e gl |Le
2 5|8 [=]
Statement | § Freld 8 5 HEl Reserved Comments
Number s ‘Location -3 ole
HEE SHEE
HEE HEIEHE
HHE 88| &l <!
C|E| 8] start End <|3|3]|<|
1 2 3 4 5/6{7{8]9 10111213 14 1518]17{18]18/20{21 22 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30§40 41 42 43 44 45 46 47 48 49 50 51 £2 53 B4 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 75 76 77 78 79
: 1efi24ra) 22 S 555057 S50 60
COLLLIFC | El 1| Fla TLVE| [INT
- + R 1
| T
BEAEG NRREC : L TICONTR 1lE] L
f t '
MEEAG NERGIENNE | DATIA FIE) :
= ! . - —t

The first field selection statement specifies that the character 1 will be forced into
the first position of the work record for each record with a negative integer. All
records with negative integers will be forced in front of all records with positive
integers when the records are sorted.

The next statement defines the control field as a four character field in positions 1

through 4 of the input records; and the last field specification statement defines
data fields that will be written into the output file.
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Example 3. Record Selection Based on Binary Values

To select records based on a binary value, you can use one or both of the
following include methods.

For Characters in the 64-Character Set

For binary values whose hexadecimal equivalents can be represented by one or
two characters in the 64-character set (Appendix B, Collating Sequences), use
either an include character (I and C in columns 6 and 8 of the record selection
specifications) or an include zone (I and Z in columns 6 and 8 of the record
selection specifications) ANDed with an include digit (IAD in columns 6 through
8 of the record selection specifications).

For Characters Not in the 64-Character Set

For binary values whose hexadecimal zone portions do not appear in the
64-character set, use two include specifications for the zone portion ANDed with
an include digit for the digit portion.

For example, assume you want to select records that contain a value of 44 in
position 2.

The binary representation of this number is 0010 1100, which is a hex 2C. For
the digit portion, select a character from the table in Appendix B with a digit
portion of C (for example, <, *, %, and @). Use this character in an include
statement, comparing its digit portion to the binary value of 1100. Because there
is no character in the 64-character set whose zone portion equals 2, use two
include statements to describe constants with a zone portion greater than 1 and
less than or equal to 2. Describe these constants as packed, which reverses the
zone and digit portions from hexadecimal F1 and F2 to hexadecimal 1F and 2F
as shown in the following example.



Record Selection
3 Factor 1 @ Factor 2
< o ez | Constant
o 90 e or
Six = Keyword — "
3|1z Fueld R | .
=l Locats e Factor 2 | omments
statement | of 2lg ocaton £ 5 Sl ——
3> Swle |
Nember [ £l g€l8 Lomton |
g H
&18]5| s end [ E[E] sun Ea |
1 2 3 4 65061708 ]9 10 11 12]13 14 156 18J17 18 ]19J20 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|
1 T 1 T 1 T
3w @ C; : w.LM IGIT =] [C
I R FY/
elLEC | iy JANDL IS HEX] RIF
b
I 2CIGTICIL | el i > 1F

The record selection specifications shown will cause selection of all records
containing (in column 2) a value between 31 (hexadecimal 1F) and 47
(hexadecimal 2F), and whose digit portion is equal to C.

Hexadecimal Binary Decimal

Value Value Value
Field to be selected 2C = 0010 1100 = 44
Character @ 7C = 0111 1100 = 124
Packed character 2 2F = 0010 1111 = 47
Packed character 1 1F = 0001 1111 = 31

Note: The 16 hexadecimal values whose zone portions are B cannot be accessed
with these types of entries. Therefore, there can be no record selection based on
these values.

Sorting Integer (Binary) and Real Numbers E-9



This example selects records from an inventory file whose reorder point is 7800.
The reorder point is a 2-byte quantity in columns 44 and 45 of the inventory
records. The quantity is stored in binary (7800 = 0001 1110 0111 1000), which is
hexadecimal 1E78.

Header
T T
5| e g 3 el 13 z
5 3 Control | g glc]2| outout | === -1
Statement | & ‘sf)‘ﬁfr":s' : g Fed 3 Reserved |2 218] Record JReserved | 2| Reserved | Reserved Comments |
Number 5 3 Length g 3|2]5]| Lensth 3 | Program
3| soRrta) E E =13 o
3 |3 L =|€|g 3 | Name
z @ 3 <|£)6 z |
1.2.3 4. 51617 & 010““2!31(15]811!! 18 20 21 22 23 24 7 38 39 140 41 42 43844 45 46 47 48 49 50 51 67 68 69 70 71 72 73 74 |75 76 77 78 79 80
Hsfols["[R [ [[ [ IGlAl [ [[]]] EENEERNEREEEE! |
Record Selection
g Factor 1 g Factor 2
. Constant
2 4 Factor2 __|
- | fe—
% 2 Freld JEla Keyword ~ 1 .
£ls L e B3 E | omments
Statement > % 2| .ocation _z‘ H : Fla:lt:rz
Number &l 212 Suly |
K 8218 Location \
2 kS
E|8|5] st end  [2E)8] s End |
1 2 3 4 5|6 |7]8 |9 10 11 12]13 14 15 16]17 18 19201|211314252627,&82930313233143538373!3940“4243“4546474849505152535‘5556575059605!52536‘6566675859707!7273747576777&7980
T | s C i D T = |
L I
A D DI | HEX

ES

X [MYHE

ND KX
T e

Field Selection

=l
>
=

m

F Forced |Overfiow
eld __{Feid

n

« s Length
H HHEE
Statement | § Field FEAE Reserved Comments
Number |5 g] o Location HHEIN
H 5lels
& 2] HEHEE
HHH 85| 5|<!
wcjc|a| start End |3 Sl<y
12345078910|||2|3l4|5|6|7|8|E|202|224212425262728 0 31 35
- Ji7li8] ! 793’3_23334 3637£3940“‘2““‘54647'84‘505[52Mﬂﬁaﬂ ELS!L&E‘_;G_& 678869707!72737‘7576777879ﬂ
! I
F (i ‘ INI T
T + T Tt . 1

These specifications will cause selection of all records containing (in column 44) a
value between 15 (hexadecimal OF) and 31 (hexadecimal 1F), and whose digit
portion equals E. They will further limit selection of records to those with a
binary value in column 45 whose zone portion equals 7, and whose digit portion
equals 8. Therefore, all records selected will have hexadecimal 1E78 in columns
44 and 45.
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Hexadecimal Binary Decimal

Value Value Value
Field to be selected, column 44 1E = 0001 1110 = 30
Character 4E = 0100 1110 = 78
Packed character 1 1F = 0001 1111 31
Packed character 0 OF = 0000 1111 15
Field to be selected, column 45 78 = 0111 1000 120
Character @ 7C = 0111 1100 = 124
Character 8 F8 = 1111 1000 = 248

Header Specification Entries

Header

Output
Type

Statement
Number

Control
Field
Length

Output
Record  |Reserved
Length

(SORTR,
SORTRS,
SORTA)

Reserved Reserved | Reserved Comments

Equal Freids (€]

Sequence (A/D)
Output Option (X)
Null Output (N)

Print Option

T |* Header Specification
I5 Alt Coll Seq (5 F)

123 46 2.8 9 1011

s[o]a]r]

3

14 15 16 1708 119 20 21 22 23 24 25

L[] REREN

}Iﬂ EI

30 31 32133 34 36 7 38 30 140 41 42 43 J44 45 46 47 48 49 50 51 52 53 54 65 66 57 58

Al [TTTTTTTT]

59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 74 |7

I [LITTTT

n Identifies the job as a regular sort job.
Indicates the total length of the control field as 6 bytes.

Indicates ascending order. The file will be sorted according to the
standard collating sequence shown in Appendix B.

n Indicates that the output file will contain all the data in the
input file.

The control field is not dropped when data is written to the output
file (column 28 is blank). Therefore, the length of the output record
equals the length of the control field (6 bytes) p'lus the length of

the data field (105 characters) specified by statements 07 and 08.
This output record length totals 111.
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Record Selection Entries

Record Selection

Factor 1 Factor 2

Q@ i E? N ﬁ i

|‘|‘
\
\
N (V[
=
&

y
m

\

H @
]
=3 w N N ! Constant
r} u actor
3= Freld glg|  Keyword
HE Location RS Factor 2 | Comments
Statement E,x' g % @ S Fueid "
Number ] 22l Location |
gl € +4d|8
218 Start End c 9 Start. End
°11345.7 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 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 =
0o =i JHIEIQICH IGIT] = ] X
——— ! =
= uH| Elcl <Ly HJ§ F TY]P

Statement @ selects records whose digit portion in column 44 is E. Statements
and G select records whose packed value in column 44 is less than or
equal to hexadecimal 1F and, at the same time, is greater than a packed value of

hexadecimal OF.

The only hexadecimal values that satisfy both specifications for statement @
and Q are hexadecimal 11 through hexadecimal 1F. Statement Q is a

comment statement. Statements @ and (@) select records whose zone portion
in column 45 is 7 and whose digit portion is 8.

Field Selection Entries

Field Selection

Forced |Overflow
Freld _Field

Length

Field
Location

Statement
Number

Reserved Comments

Record Character
|3 substitute Character
Continuation

Start End

~ Field Type
® Data Type

711 |> Field Specifications

123 4 5 9 10 11 12113 14 15 16417 18120|21 22 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39140 41 42 43 44 45 46 47 48 49 80 51 52 53 54 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72 73 14 75 /6 77 78 79 80J
e r _1_9__12.3 29303132 33 34, 38 50,50 57 58 50 60
B | 1 , L] UENC 1T
, 711101 ! 11 REISTL O T

Statement @ indicates that the control field is in positions 1 through 6 of the
input records. Only the digit portions of the characters will be used. This control
field will be included in the output file.

Statement Q -indicates that the other 105 input record characters are included
as data in the output file.
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Glossary

#LIBRARY. The library, provided with the system,
that contains the System Support Program Product. See
system library. )

absolute value. The numeric value of a real number
regardless of its sign (positive or negative).

accumulate. To collect. For example, to accumulate
the values in a field.

accumulating. The process of totaling the values in a
particular field as records are being processed.

address. A name, label, or number that identifies a
location in storage, a device in a network, or any other
data source.

addrout file. See address output file.

allocate. To assign a resource, such as a disk file or a
diskette file, to perform a specific task.

alphabetic character. Any one of the letters A through
Z (uppercase and lowercase). Some program products
extend the alphabet to include the special characters #,
$, and @.

alphameric. Consisting of letters, numbers, and often
other symbols, such as punctuation marks and
mathematical symbols.

alphanumeric. See alphameric.

alternative collating sequence. A user-defined collating

sequence that replaces the standard EBCDIC collating
sequence.

ascending key sequence. The arrangement of data in
order from the lowest value of the key field to the
highest value of the key field. Contrast with descending
key sequence.

assembler. A program that converts assembler language
statements to machine instructions.

e

assembler instruction statement. A statement that
controls what the assembler does, rather than what the
user program does.

assembler language. A symbolic programming language
in which the set of instructions includes the instructions
of the machine and whose data structures correspond
directly to the storage and registers of the machine.

backup copy. A copy, usually of a file or of a library
member, that is kept in case the original file or library
member is unintentionally changed or destroyed.

binary. (1) Pertaining to a system of numbers to the
base two; the binary digits are 0 and 1. (2) Involving a
choice of two conditions, such as on-off or yes-no.

bit. Either of the binary digits 0 or 1. See also byte.
block. (1) A group of records that is recorded or
processed as a unit. Same as physical record. (2) Ten
sectors (2560 bytes) of disk storage.

buffer. An area of storage, temporarily reserved for
performing input or output, into which data is read or

from which data is written.

byte. The amount of storage required to represent one
character; a byte is 8 bits.

call. To activate a program or procedure at its entry
point. Compare with load.

cancel. To end a task before it is completed.
character. A letter, digit, or other symbol.

close. To end the processing of a file.

COBOL (common business-oriented language). A
high-level programming language, similar to English,
that is used primarily for commercial data processing.
code. (1) Instructions for the computer. (2) To write

instructions for the computer. Same as program. (3) A
representation of a condition, such as an error code.
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collating sequence. The sequence in which characters
are ordered within the computer for sorting, combining,
or comparing.

comment. Words or statements in a program or
procedure that serve as documentation rather than as
instructions.

compile. To translate a program written in a high-level
programming language into a machine language
program.

concatenate. (1) To link together. (2) To join two
character strings.

conditional force. In sort, the replacement of control
field characters before the records are sorted if the
control field in the input record contains a particular
entry.

consecutive processing. The processing of records in the
order in which they exist in a file. Same as sequential
processing. See also random processing.

constant. A data item with a value that does not
change. Contrast with variable.

constant field. A field that is defined by a display
format to contain a value that does not change.

continuation line. A line of a source statement into
which characters are entered when the source statement
cannot be contained on the previous line or lines.

control field. A field that identifies a record’s
relationship to other records (such as a part number in
an inventory record). In RPG, control fields are
compared from record to record to determine when
certain operations are to be performed. In sort, control
fields determine the order of records in the sorted file.

creation date. The program date at the time a file is
created. See also program date, session date, and system
date.

current library. The first library searched for any
required members. The current library can be specified
during sign-on or while running programs and
procedures.

DDM. See Distributed Data Management.

decimal. Pertaining to a system of numbers to the base
ten; decimal digits range from 0 through 9.

default value. A value stored in the system that is used
when no other value is specified.

delete. To remove. For example, to delete a file.

X-2

delete character. A character that identifies a record to
be removed from a file.

delete-capable file. A file from which records can be
logically removed without compressing the file.

descending key sequence. The arrangement of data in
order from the highest value of the key field to the
lowest value of the key field. Contrast with ascending
key sequence.

diagnostic. Pertaining to the detection and isolation of
an error.

direct file. A disk file in which records are referenced
by the relative record number. Contrast with indexed
file and sequential file.

disk. A storage device made of one or more flat,
circular plates with magnetic surfaces on which
information can be stored.

disk drive. The mechanism used to read and write
information on disk.

disk file. A set of related records on disk that are
treated as a unit.

diskette. A thin, flexible magnetic plate that is
permanently sealed in a protective cover. It can be used
to store information copied from the disk.

display. (1) A visual presentation of information on a
display screen. (2) To show information on the display
screen.

display screen. The part of the display station on which
information is displayed.

display station. A device that includes a keyboard from
which an operator can send information to the system
and a display screen on which an operator can see the
information sent or receive information from the system.

Distributed Data Management. Part of the SSP which
lets you use files on remote systems. See the Distributed
Data Management Guide, SC21-8011, for more
information.

dump. (1) To copy the contents of all or part of
storage, usually to an output device. (2) Data that has
been dumped.

EBCDIC. See extended binary-coded decimal
interchange code.

EBCDIC character. Any one of the symbols included
in the 8-bit EBCDIC set.



enter. To type in information on a keyboard and press
the Enter key in order to send the information to the
computer.

extendable disk file. A file that the system can increase
in size whenever more space is needed.

extended binary-coded decimal interchange code
(EBCDIC). A set of 256 eight-bit characters.

field. One or more characters of related information
(such as a name or an amount).

file. A set of related records treated as a unit.

file name. The name used by a program to identify a
file. See also label.

force-all. In sort, a specification that tests whether the
control field in the input record contains a particular
entry. If it does not, the control field character is
replaced before the record is sorted.

forced control field. In sort, a one-position control field
that results from replacing one character with another
character, or from forcing a character into a control
field position.

format. (1) A defined arrangement of such things as
characters, fields, and lines, usually used for displays,
printouts, or files. (2) To arrange such things as
characters, fields, and lines.

generation. For some remote systems, the translation of
configuration information into machine language.

hexadecimal. Pertaining to a system of numbers to the
base sixteen; hexadecimal digits range from 0 (zero)
through 9 (nine) and A (ten) through F (fifteen).

include set. In sort, sequence specifications that identify
one or more record types to be sorted.

index. (1) A table containing the key value and
location of each record in an indexed file. (2) A
computer storage position or register, the contents of
which identify a particular element in a set of elements.

indexed file. A file in which the key and the position of
each record is recorded in a separate portion of the file
called an index. Contrast with direct file and sequential

file.

indicator. An internal switch that communicates a
condition between parts of a program or procedure.

informational message. A message that provides
information to the operator, but does not require a
response.

initialize. To prepare for use. For example, to initialize
a diskette.

input. Data to be processed.

instruction. A statement that specifies an operation to
be performed by the computer and the locations in
storage of all data involved in that operation.

integer. A positive or negative whole number; that is,
an optional sign followed by a number that does not
contain a decimal point.

job. (1) A unit of work to be done by a system. (2)
One or more related procedures or programs grouped
into a procedure.

job file. A disk file that exists until the job that uses it
ends.

job step. A unit of work represented by a single
program or a procedure that contains a single program.
A job consists of one or more job steps.

K-byte. 1024 bytes.

label. (1) The name in the disk or diskette volume table
of contents that identifies a file. See also file name. (2)
The name that identifies a statement.

left-adjust. To place or move an entry in a field so that
the leftmost character of the field is in the leftmost
position. Contrast with right-adjust.

library. (1) A named area on disk that can contain
programs and related information (not files). A library
consists of different sections, called library members.
(2) The set of publications for a system.

library member. A named collection of records or
statements in a library. The types of library members
are load member, procedure member, source member, and
subroutine member.

literal. A symbol or a quantity in a source program
that is itself data, rather than a reference to data.

load. To move data or programs into storage.

local data area. A 512-byte area on disk that can be
used to pass information between jobs and job steps
during a session. A separate local data area exists for

each command display station.

macroinstruction. A single instruction that represents a
set of instructions.

main storage. The part of the processing unit where
programs are run. Contrast with control storage.
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member. See library member.

menu. A displayed list of items from which an operator
can make a selection.

message. Information sent to an operator or
programmer from a program. A message can be either
displayed or printed.

message identification. A field in the display or printout
of a message that directs the user to the description of
the message in a message guide or a reference manual.
This field consists of up to four alphabetic characters,
followed by a dash, followed by the message
identification code.

message identification code (MIC). A four-digit number
that identifies a record in a message member. This
number can be part of the message identification.

multiple. More than one.

multiprogramming. The processing of two or more
programs at the same time.

normal control field. In sort, a control field that is
sorted in the sequence specified in the header

specification.

null character. The character hex 00, used to represent
the absence of a printed or displayed character.

numeric. Pertaining to any of the digits 0 through 9.
object program. In COBOL, a set of instructions in
machine-runnable form. The object program is
produced by a compiler from a source program.
OCL. See operation control language.

open. To prepare a file for processing.

operation. A defined action, such as adding or
comparing, performed on one or more data items.

operation control language (OCL). A language used to
identify a job and its processing requirements to the
System Support Program Product.

opposite control field. In sort, a control field that is
sorted in the opposite sequence of that specified in the
header specification.

output. The result of processing data.

overflow field. In sort, a field that allows for field
expansion.
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overlay. (1) To write over (and therefore destroy) an
existing file. (2) A program segment that is loaded into
main storage and replaces all or part of a previously
loaded program segment.

packed decimal format. A format in which each byte
(except the rightmost byte) within a field represents two
numeric digits. The rightmost byte contains one digit
and the sign. For example, the decimal value +123 is
represented as 0001 0010 0011 1111. Contrast with
zoned decimal format.

parameter. A value supplied to a procedure or program
that either is used as input or controls the actions of the
procedure or program.

physical record. A unit of data that is moved into or
out of the computer.

position. The location of a character in a series, as in a
record, a displayed message, or a computer printout.

positional parameter. A parameter that must appear in
a specified location, relative to other positional
parameters.

printout. Information from the computer that is
produced by a printer.

procedure. A set of related operation control language
statements (and, possibly, utility control statements and
procedure control expressions) that cause a specific
program or set of programs to be performed.

procedure command. A command that runs a
procedure.

procedure level. The relative position of a procedure
within nested procedures. For example, if procedure A
calls procedure B, and procedure B in turn calls
procedure C, then procedure C is a third-level
Qrocedure.

procedure member. A library member that contains the
statements (such as operation control language
statements) necessary to perform a program or set of
programs.

program. (1) A sequence of instructions for a
computer. See source program and load module. (2) To
write a sequence of instructions for a computer. Same
as code.

program date. The date associated with a program (job
step). See also creation date, session date, and system
date.

program product. A licensed program for which a fee is
charged.



prompt. A displayed request for information or
operator action.

queue. A line or list formed by items waiting to be
processed.

real number. A number, containing a decimal point,
stored in fixed-point or floating-point format.

record. A collection of fields that is treated as a unit.

record address file. An input file that indicates to a
program which records are to be read from a disk file,
and the order in which these records are to be read from
the disk file.

record type. The classification of records in a file.

recovery procedure. (1) An action performed by the
operator when an error message appears on the display
screen. Usually, this action permits the program to
continue or permits the operator to run the next job.
(2) The method of returning the system to the point
where a major system error occurred and running the
recent critical jobs again.

region. The amount of main storage available for a
program. See also job region and step region.

relational expression. A logical statement that describes
the relationship (such as greater than or equal) of two
arithmetic expressions or data items.

relational operator. The reserved words or symbols
used to express a relation condition or a relational
expression.

relative record number. A number that specifies the
location of a record in relation to the beginning of the
file.

remote file. A file that resides on a separate system.
This system may be communicating with your system
via telecommunications. See the Distributed Data
Management Guide, SC21-8011, for more information.

reset. To return a device or circuit to a clear state.

resident file. A file that exists on disk until it is
specifically deleted or changed to a scratch file.

right-adjust. To place or move an entry in a field so
that the rightmost character of the field is in the
rightmost position. Contrast with left-adjust.

scratch file. A file, usually used as a work file, that
exists until the program that uses it ends.

sector. (1) An area on a disk track or a diskette track
reserved to record information. (2) The smallest
amount of information that can be written to or read
from a disk or diskette during a single read or write
operation.

selection field. A field tested for a condition to
determine whether a record should be included in a sort.

sequential file. A file in which records occur in the
order in which they were entered. Contrast with direct
file and indexed file.

SEU. See source entry utility.

significant digit. Any digit of a number that follows the
leftmost digit which is not a zero and that is within the
accuracy allowed.

sort sequence specifications. Source statements that
specify the sequence of a sort.

source. A system, a program within a system, or a
device that makes a request to a target. Contrast with
target.

source entry utility (SEU). The part of the Utilities
Program Product used by the operator to enter and
update source and procedure members.

source member. A library member that contains
information in the form in which it was entered, such as
RPG specifications. Contrast with load member.

source program. A set of instructions that are written
in a programming language and that must be translated

to machine language before the program can be run.

source statement. A statement written in a
programming language.

special character. A character other than an alphabetic
or numeric character. For example; *, +, and % are

special characters.

specification sheets. Forms on which a program is
coded and described.

SSP. See System Support Program Product.
statement. An instruction in a program or procedure.

summary data field. In sort, a data field designated for
accumulated totals.

system. The computer and its associated devices and
programs.
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system date. The date assigned by the system operator
during the initial program load procedure. See also
creation date, program date, and session date.

system library. The library, provided with the system,
that contains the System Support Program Product and
is named #LIBRARY.

System Support Program Product (SSP). A group of
licensed programs that manage the running of other
programs and the operation of associated devices, such
as the display station and printer. The SSP also
contains utility programs that perform common tasks,
such as copying information from diskette to disk.

task. A unit of work (such as a user program) for the
main storage processor.

transient. Pertaining to a System Support Program
Product program that does not reside in main storage or
to a temporary storage area for such a program.

unconditional force. In sort, a specification that always
results in a character being forced into the control field
before the records are sorted.

Utilities Program Product. A program product that
contains the data file utility (DFU), the source entry
utility (SEU), the work station utility (WSU), and the
screen design aid (SDA).

utility control statement. A statement that gives a

utility program information about the way the program
is to perform or the output it is to produce.

X-6

utility program. A System Support Program Product
program that allows you to perform a common task,
such as copying information from diskette to disk.

variable. A name used to represent a data item whose
value can change while the program is running.
Contrast with constant.

work file. A file that is used for temporary storage of
data being processed.

work record. A record built by the sort program for
later processing.

work station. A device that lets people transmit
information to or receive information from a computer;
for example, a display station or printer.

zoned decimal format. A format for representing
numbers in which the digit is contained in bits 4 through
7 and the sign is contained in bits 0 through 3 of the
rightmost byte; bits 0 through 3 of all other bytes
contain 1s (hex F). For example, in zoned decimal
format, the decimal value of + 123 is represented as
1111 0001 1111 0010 1111 0011. Contrast with packed
decimal format.

zoned decimal item. A numeric data item that is
represented internally in zoned decimal format.

zoned field. A field that contains data in the zoned
decimal format.
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