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This Sort Reference Manual is written to familiarize readers
with the types of sort that can be run on the System/34,
and to serve as a reference for the programmer who must
define and run sort programs.

This manual describes how to:

® |dentify and select the type of sort needed
® Complete sequence specifications sheets

® Use the SORT command

® Supply OCL and sequence specifications when using
your procedures

e Optimize sort run time

This manual is not intended to teach an inexperienced sort
programmer how to code sort programs. This manual is
not a substitute for sort portions of System/34 classes
offered by IBM or for equivalent sort training.

The primary audience for the Sort Reference Manual is
the account programmer. The secondary audience in-
cludes third-party programmers and |BM field support
personnel.

Preface

How This Manual is Organized

This manual has seven chapters, five appendixes, a glossary,
and an index. The topics described in the chapters and
appendixes are:

Chapter Topics
1 Sort functions
How sort works
Overview of sequence specifications
2 Header specification
3 Record type specifications
4 Field specifications
5 How to run sort
6 Performance considerations
7 Sample sort jobs
Appendix Topics
A Calculating the sizes of files for sort
B Collating sequence
C Header, record type, and field speci-
fication column summaries
D Integer (binary) and real number sorting

E Sort printed messages



System Requirements

Refer to the /BM System /34 Planning Guide, GC21-5154,

for a list of system requirements.

Prerequisite System/34 Publications

® |BM System/34 Introduction, GC21-56153

® /BM System/34 Planning Guide, GC21-5154

® /BM System/34 System Support Reference Manual,
SC21-5155

Sort Coding Material

® Sequence Specifications, GX21-9089

Related System/34 Publications

IBM System /34 Operator’s Guide, SC21-5158
1BM System/34 Displayed Messages Guide, SC21-5159

I1BM System/34 Source Entry Utility Reference Manual,
SC21-7657 '

IBM System/34 Program Product Installation and
Modification Reference Manual, SC21-7689

1BM System/34 Master Index, SC21-7739

The Publications Summary of the IBM System/34 Introduc-
tion, GC21-51563, contains a complete list and brief descrip-
tion of all available System/34 publications.
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Chapter 1. Overview of Sort

The sort program is part of the System/34 Utilities Program
product. You can use the sort program to rearrange, drop,
and reformat records in your files,

Multiple copies of the sort program can run concurrently
on System/34.

SORT FUNCTIONS

The three basic functions of sort are:

® To rearrange records in a file

E 7
4 3

® To drop records from a file

4
3 4
2 _ g 2
1 1
® To reformat records in a:'file
9 aaa zx zx 9 aaa
7 aaa zx zx 7 aaa
3 aaa zx zx 3 aaa
2 aaa zx ~zx 2 aaa
1 aaa zx zx 1 aaa
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TYPES OF SORT: ADDROUT, TAGALONG, AND
SUMMARY TAGALONG

The three types of sort jobs are: addrout (address out);
tagalong (specified data fields can be included with control
fields in the sorted records); and summary tagalong

(a total or totals can be accumulated in the sorted records).

Addrout Sort
The output from an addrout sort job consists of 3-byte

relative record numbers of some or all of the records in the
input file, as follows:

0000 07 |

3-Byte Relative Record Numbers
Control Fields
Data Fields

175 $3.50

000006 | 174 $2.25

000005} 171

$4.00

000004 | 170 $2.50

Input 000003 | 167 $3.15

Employee Master File

000002 | 162 $2.75
000001 | 150 $3.00
000000 116 $4.00

(presequenced in this
example)

Omitting records where amount is less than $3.00

00 00 07

00 00 05

00 00 03
Relative Record -
Output
P Numbers Only 00 00 01
00 00.00
v—\/—\—/
Addrout Sort
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Tagalong Sort

The output from a tagalong sort is a file of sorted records
that can contain:

® Control fields only

® Data fields only

® Control fields and data fields

A tagalong sort works as follows:

input

Process

Output

3-Byte Relative Record Numbers

0000 07 |

175 $3.50
000006 | 174 $2.25

000005 | 171 $4.00

000004 | 170 $2.50
000003 | 167 $3.15
000002 | 162 $2.75
000001 | 150 $3.00
000000 | 116 $4.00

Control Fields

/ Data Fields

Employee Master File
(presequenced in this
example)

Omitting records where amount is less than $3.00

|
l l

175 $3.50

171 $4.00 171 $4.00
167 $3.15 167 $3.15
150 $3.00 150 $3.00
116 $4.00 116 $4.00
Control Fields and Control Fields Only Data Fields Only

Data Fields

Tagalong Sorts

. Overview of Sort
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Summary Tagalong Sort

The output from a summary tagalong sort is a file of sorted
summary records that usually contains:

® Control fields only
® Summary fields only

. ® Control fields and summary fields

000005 | 171 $4.00
000004 | 170 $2.50

Summary sort output can also include data fields. How-
ever, you cannot determine which input record’s data
field(s) will appear in the summary record.

A summary tagalong sort that sorts only on the first two
digits of the control field works as follows (note the sum-
marizing that occurs in the data fields that have a con-
trol field of 17): ‘

3-Byte Relative Record Numbers
Control Fields

/ Data Fields

000007 | 175 $3.50
000006 | 174 $2.25

000003
Input : 167 $3.15 Employee Master File
000002 | 162 $2.75 (presequenced in this
000001 | 150 $3.00 example)
000000 | 116 $4.00

|

Omitting records where amount is less than $3.00

i
| 1 |

17
16 $3.15 16
Output 15 $3.00 15
11 $4.00 1
Control Fields and Control Fields Only Summary Fields Only

Summary Fields

\—"\/“'\-—-—/

Summary Tagalong Sorts

14



HOW SORT WORKS

The input needed to run a sort job is: operation control
language (OCL) statements, sequence specifications, and
an input file to be sorted. Sort works as follows:

(™ ocL (@ Sequence (® Filetobe
Input Statements Specifications Sorted
Y Y \
Process Sort ) 1 ® work File
A
Output (® Sorted File

G)OCL statements are ' your instructions to the system.

@Sequence specifications are your instructions to the sort

program,

@File to be sorted can be an indexed, a sequential, or a
direct disk file with fixed length records, but sort

processes each sequentially.

@Work file is a work area on disk where sort writes all
of the records you want to sort. The sort program can
then work with the records in the work area without

disturbing the input file.

@Sorted files can contain:

® The relative record numbers of the records in the
input file.

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

® Summarized fields for each record type in the
input file.

Note: Unformatted sequential files created by FORTRAN

do not have fixed length records. Therefore, they should
not be used as input to the sort program.

Overview of Sort  1-5



Sort Sequence Specifications

You must always specify how you want a file sorted. You
use sequence specifications to describe the type of sort

you want, which records you want to sort, and how you
want the records sorted. Sequence specifications can be
stored as a source member or within a procedure member
in a library; these specifications can also be entered through
the display station keyboard. See Chapter 5 for a detailed
description of how to supply sequence specifications for
your sort job.

Sequence Specifications Sheet

The sequence specifications sheet contains three different
kinds of specifications: header specification, record type
specifications, and field specifications. The sample se-
quence specifications sheet shows the location and pur-
pose of all three:

IBM Internations! Business Machines Corporetion :::::ul
SEQUENCE SPECIFICATIONS L2 -y TITe 70 80
Header rom [ L] Foamiresion (LT LT 1]
Line Job AE - [ % CCP/Ditk Sort Only
‘ x § T
Card: MATCH,  |Largest sum’ JEN 2| s Q) Record
n § 2o [ef )
][RR B gl ez Ll —
Oisk: SORTA, |Lengths for Any| & SI3| o [8]E]3|8 %) '
. é SORTA, SORTRsfecord Tyoe | & H g Length g E S g M R
3 4. 5 '1':"'&3:’." 12[13 14 15 16 17 |18 27 29 20 31 32133[34 :\J.;';Bwﬂlliu:“‘s“"“w&'l)“““Hﬁ’ﬂuwl‘.l“““l'ﬂ."’“u"’ﬂ"77‘ Here you speclfythe
ool TTTTIIITT 1} type of sort job you
: Record Type .
Lioe |5 Factor 1- [ Factor 2 (Field, Constant, or Keyword) Comments will run.
2| [ EQ -
5 ] 2 g: :‘$ le— Keyword —af e - Q
number |5 215 % Gr | ~" 7"~~~ 1 Record |
é 5[S[31  Loction Le |3 Location ' Name |
X ”? Eom To GE ] From To | . .
ﬂliﬂ7l’|0‘II)l.’lI"SIOI7|ll9707|32212‘2ﬁ2627|2'””3|nuuﬁl:ﬂ183"0"41““‘5“'7".‘.50“lﬂuﬂﬂﬁuuﬂunll'2““.‘“.7“;‘”7‘” .
of1 H y ' .
ol g i Here you specify which
o3 H T . "
ST : L T input file records you
ofs i H will sort.
ols ' ]
1 1
Field
Line i |Foreed Comments
: g s 13 § Powsd  [[TT77 a '
A HE H o 1
Number gg als §?L'm" Field |
Zle Location HEHHE Name |
é é 5 From To i § & . gy ! )
3 45 ﬂ7luIé'lv:l:ld'sls!7ln|92021172:24:576772!2::o:uaz:na‘hn:n:n‘nuulJudqunnaéﬂslnl’lussuﬂnnmnnnuasnuuuw"n
of? F ]
ol T TTTT ! .
ofs] T | Here you specify how
ol ¢ .
T L you want the records
2] Tr H sorted and formatted.
13 F 1
via| |F H




Sort Execution

You can use the SORT command statement to execute
certain sort jobs. See Running Sort by Using the SORT
Command in Chapter 5 for a detailed description of how
the SORT command works.

You can also create your own procedure member to exe-
cute sort. This procedure member can be stored in the
system library or in a user library, or the procedure can
be entered directly from a display station keyboard. The
contents of a procedure member that contains your OCL
are explained in Chapter 5.

Sort Operation

Sort works with the records in your file as follows:

1.  Sort reads a record from the input file.

5 6 26 27 30

1
N 1 Py

Control Field A Data \ Control Field B

= d

Note: Control fields are the fields you want the sort pro-
gram to use to sort the records. See Co/lumn 7 under
Column Descriptions in Chapter 4 for a detailed discussion
of control fields.

2. The sort program checks your record type specifica-
tions to see whether the record is one you want to
sort. (Often you may not want to sort all of the
records in the file.)

3. I the record is one you want to sort, the sort pro-
gram builds a work record, formatting it according
to your field specifications. {The format of the work
record is important because it controls the format
of the output record.)

Assume that your field specifications say:

a. Put the contents of positions 27 through 30 in
the input record into positions 1 through 4 of
the work record.

b. Put the contents of positions 1 through 5 in the
input record into positions 5 through 9 of the
work record.

c. Put the contents of positions 6 through 26 in the
input record into positions 10 through 30 of the
work record.

The work record sort builds would look like this:

1 4 5 9 10

Control Field B Control Field A

- 30

el
Data \g
See Column 7 under Column Descriptions in Chap-

ter 4 for a more detailed discussion of the work
record.

If you do not drop control fields, they always pre-
cede the data fields in the work and output records.
(See Column 28 under Column Descriptions in
Chapter 2 for a discussion of how to drop control
fields.)

4.  The sort program writes all of the input records
specified by your record type specifications into
the work file.

5. The sort program checks your header and field
specifications to see how you want to arrange the
records in the output file. (You arrange the records
in ascending or descending order by control fields.)

6. The sort program writes the records into the output
file in the order you have specified.

Overview of Sort  1-7



OVERVIEW OF SEQUENCE SPECIFICATIONS
Order of Sequence Specifications

The normal order of sequence specifications is:

1. Header line

2. Record type lines

3. Field lines

This order can vary, however, depending on how many

records you want to sort and the format of those records.
(Format refers to the locations, lengths, and types of fields

in a record.) If, for example, you want to sort all of the
records in a file—and they all have the same format—you
do not have to fill out record type specifications. Not

filling out record type specifications is often referred to

as an implied include-all.)

Number of Records
to be Sorted

Format of Records
to be Sorted

Order of Sequence Specifications

All of the records

All the same format

1. Header line

in the file 2. Field lines
(implied include-all)
Some of the All the same 1. Header line
records in the file format 2. Record type lines
3. Field lines
All or some of Several 1. Header line For first type
the records in different 2. Record type lines of record
the file formats 3. Field lines format
4. Record type lines For second type
5. Field lines of record format
6. Record type lines One set for each additional
7. Field lines type of record format!

lThis does not mean that the records in the file must be grouped by format type. The sequence specifications must be *
grouped (one set of record type and field lines for each format type). The records themselves can be in any order.

For detailed information on how to include or omit certain
records when sorting a file, see Co/lumn 6 under Column

Descriptions in Chapter 3.
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Specification Columns to Consider for Addrout
Sort (SORTA)

The shaded columns are the ones you must consider for an
addrout sort job. '

Type of Sort

Control Field and

Sequence Information

Page Sequence

<

International Business Machines Corporation

SEQUENCE SPECIFICATIONS

N

GX21.9089
Printed in U.S.A,
75 76 77 78 79 80

Field Field

’Field

Constant

Keyword ————+r—+11

Compérison of an Input Record Field and a Constant

Program
z > w) Header Page identification
Line Job cardMach 8] | gz CCP/Disk Sort Only
g (% B HE Ol Record
Card: MATCH, L.arges( sum =] Stacker Select =12 s ala Zle E Length
SORT, SELECT, |(in bytes) < RAEEE Slof (2 < g L
1= S|81g|g| Output ol > 8 Job Description
MERGE of Controt Field| 3 EHHES ElZ| 12]5 |3
Number - Q olele Record Slo|5|2
Disk: SORTR, Lengths for nyi S1s s lp [p)s|p ]8I EI0f5] ongn 218]3|3) &2)e \
&) sorTA, SORTRS|Record Type glulmmlvfo]o[5) 2| 2| e B R |
= [Tape: SORTT 2|g|ElS s5|12l&[2|aa1s
7 8 9 10 1112 20 {21 |22 123 24)25 27 128129 30 31 32)33/34)35 37 38 J39J40 41 . 58 59 60 61 62 63 64 65 66 67 €8 69 70 71 72
[lT N ] Format for Sorted File ll‘llll‘ll[ll[
i | Y
Record Type : ;
Line é Factor 1 Rel. Factor 2 {Field, Constant, or Keyword) Comments
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el |
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Number | 21215 (%) GT |y 1 Record |
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F18[°)4, Ge || L
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Ll ]

Comparison of Two Input Record Fields

B N R T T}

)R N Y R

Comparison of an Input Record Field and
the Program Date.

Definition of Opposite Control Fields

Field
Line Forced Comments
3| - s (| . F===- o
9|5 gle| . Reserved i
=B 5G| §[Overflow
Number [ {95 Sl 5(Fied Field |
-3 3 Location 2| £| 2]Lenth Name |
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Definition of Forced Control Fields
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Specification Columns to Consider for Tagalong
Sort (SORTR)

The shaded columns are the ones you must consider for a
tagalong sort job.

Control Field and

Type of Sort Sequence Information Page Sequence
AW M . 7 = - - — —
GX21-9089
IBM Business M Printed in US.A.
v SEQUENCE SPECIFICATIONS progam oy e 72 80
o —— i — ____Header Page \dentification
Line L Job Card Match [ Z CCP/Disk Sort Only
Card: MATCH, fLargest sum % & é sl 9l Record
SORT, SELECT, |(in bytes) g| Steckerselect |3 3 Output S| (S|2 |51 _tean Job Description
Number MERGE of Control Field| 3 ={o Record R
- Slo| 8
o| Disk: . SORTR, {Lengthsfor Anv|§ls|s |p|rfs|r[E|® Length S 3| 8gls 1
&| _SORTA, SORTRS|Record Type § ulmim{ulo]olElE eng AR |
~™Tape: SORTT 21z 21812158
3 4 S|6]7 8 9 10 11 12|13 14 15 16 17 181920 |2t [22]23|24]25 |26 37 38 )39)40 41 Forma‘t for Sorted File 58 59 60 61 62 63 64 65 66 67 68 €9 70 71 72
R €f° 2
SORTY i%%ﬁ%@%@ + HERERNRERREAN

Record Type
Line % Factor 1 Rel Factor 2 (Field, Constant, or Keyword) Comments
g | EQ c

~15[-]8! NE | le—kepwora—y  fememm——
SHRE LT Y 1
=Y -1 S M T I (N S e

Numper (12155, GT ¥+‘ 1 Record !
S é N8 Location LE |O Location ] Name |
i R "’a I L

Comparison of an Input Record Fleld and a»Qonstant
IENENEENNENE

KeVWOVd A

R S S - D

Comparison of an Input Record Field and|

,,,,, T T the Program Date.
Field -
Line Forced Comments
< ]
g s|¥t (== =- n}
Sis ol Reserved
c[2 18| s|overtiow !
Nomper | (SIS 5| 2|5 [Fed Field |
LIEl8 Location HE 2{Length Name |
RN K33
SlEle] rem | oo (238 !
3 4 5]6|72l8]9 10 11 12|13 14 15 16]17}18 |19 {20 21 22|23 24 25 26 27 28 29 f3 54 55 66 57 68 59 60 61 62 63 64 65 66 67 68 63 70 71 72

{ Definition of Opposite Control Fields

Definition of Normal Control Fields

Definition of Forced Control Fields

Definition of Data Fields




Specification Columns to Consider for Summary
Tagalong Sort (SORTRS)

The shaded columns are the ones you must consider for a
summary tagalong sort job.

Control Field and

‘Type of Sort Sequence Information Page Sequence;
Y > ,
GX21-9089
IBM tnternational Business Machines Corporation Printed in US.A,
> SEQUENCE SPECIFICATIONS Progam [y e 7280
i Header Page |dentification
Line Job cardMacn 2| | gz CCP/Disk Sort Only
Card: MATCH, |Largest sum 2 & f HE s O Record
SORT, SELECT, ({in bytes) g| SteckerSelect fo=f 186 S18] 1|2 [Zi tengh -
Y o Z18|eja| Outeut o g 3 Job Description
Nomber | |- MERGE of Control Field| g =|8[2|5) Sumr 121z |E|E |3
o[ D5k SORTR, | Lengths tor any] §hs |s | || s]p |81 E|C|5] (oo 1812[3]3] 8 2)2 '
S| SORTA, SORTRS |Record Type ‘%u mim[ulolo|E|E|E|E] o HEREEIER I |
*["Tape: SORTT HEEE HEHE T .
6 20§21 J22 |23 )24)25 |26 |27 [28 |29 30 31 32(33}34]35/36 |37 38|39[40 41 . 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
Format for Sorted File l I [E[ [i [ I (_rlJ
Record Type ’
Line g Factor 1 Rel, . Factor 2 (Field, Constant, or Keyward} ~ Comments
EI £Q c
mEN NE | le—keyword—sd emmme e
SR o LT 1
Number | = 2151 5, 6T |y 1 Record |
§ HINET Location LE |G Lacation ] Name |
£18|o]a GE |o
: From To Y1 From To | ]
3 4 5]6 89 410 11 12|13 14 15 16{17 1819|120 21 22 23|24 25 26 27128 29 30 31 32 33 34 35 36 37 38 39[40 - .
Comparison of an Input Record Field and a Constant
.
EEEEEENEEEEEE
Comparison of Two Input Record Fields:
B A S 1 J— ) U —

Comparison of an Input Record Field and

Keyword
- the Program Date.
Field
Line Forced Comments
i 5
il | e [T -
213 5 Reserved
c|3 £15| 5| overtiow |
Number | |S}= 512l E]Fied Field |
Zla Location 2|2} 2|renatn Name \
HER 8lalg
= A 3] From To c{d|S 1
3 4 s]6]7]8)9 10 11 12]13 14 15 16]17]|18]19]20 21 22|23 24 25 26 27 28 29| 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72

Definition of Normal Control Fields

Definition of Opposite Control Fields

Definition of Forced Control Fields

Definition of Data Fields |

Definition of Summary Data Fields
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Only one header specification line is used for each sort job.
Possible column entries, summarized on this page and in
Appendix C for quick reference, are explained in detail

in this chapter.

HEADER SPECIFICATION COLUMN SUMMARY

Chapter 2. Header Specification

Column Summary

Columns Entries Explanation
1-2 00-99 Page number.
3-5 000 Header line number.
H Header line identification.
SORTA Addrout sort job.
SORTR Tagalong sort job.
SORTRS Summary tagalong sort job.
1-256 Largest sum (in bytes) of control field lengths for any record type.
A Records in sorted file to be in ascending order by control fields.
D Records in sorted file to be in descending order by control fields.
S Not used in System/34 sort jobs.
19-25 Blank Not used in System/34 sort jobs.
26 Blank Use standard collating sequence in compare operations.
S Use an alternate collating sequence in compare operations. ALTSEQ statements
will define the collating sequence to be used.
27 0 or blank Print: Sequence specifications
Diagnostic messages
Program-status messages
Display: Action messages
Displayed messages
1 Print: . Program-status messages
Display: Action messages
: Displayed messages
2 Print: Action messages only
Display: Displayed messages
3 Display: Displayed messages
28 Blank Keep control fields in output records in tagalong sort jobs.
X Drop control fields from output records in tagalong sort jobs.
# 27 1-4096 Length of output records in tagalong sort jobs.
33 Blank Not used in System/34 sort jobs.
34 N Data written on the work file will not be verified.
Blank or character Data written on the work file will be verified.
other than N
35 Blank Reserved for system use.
36 Blank Operator message SORT—7724 will be issued.
N Operator message SORT—7724 will not be issued.
37-39 Blank Not used in System/34 sort jobs.
40-72 Any characters Comments.
Columns that must be filled in for all sort jobs.
7 . .
m Columns that must be filled in for tagalong sort jobs.

Header Specification

241



COLUMN DESCRIPTIONS
Columns 1-2 (Page Number) and 3-5 (Line Number)
Page number (columns 1 and 2) and line number (columns

3 through 5) form a five-digit sequence number. As the
sort program reads sequence specifications, it checks the

sequence numbers to make sure they are not in descending

order. If the numbers are in descending order (if page 02
specifications come before page 01 specifications, for
example) and specifications are being issued, the sort
program places a warning (the letter S) next to the line
(the S stands for sequence error). After issuing a warning,
the sort program continues reading the rest of the speci-
fication lines, then issues a message and waits for further
instructions from the operator. The operator can either
continue or end the job.

Because page number applies to all lines on a page, columns

1 and 2 appear only once, in the upper right corner of the
page. You number the pages in ascending order.

The line number of the header line is always 000 and is
preprinted on the coding sheet.

Column 6 (Line Type)

Column 6 of the header line contains a preprinted H to
identify the line as a header line.

Columns 7-12 (Job)

Columns 7 through 12 tell the sort program what type of
sort job you want to do. SORTA means addrout sort.

SORTR means tagalong sort. SORTRS means summary
tagalong sort.

Columns 13-17 (Largest Sum [in bytes] of Control Fleld

Lengths for Any Record Type)

To calculate this entry:

1.  Add together the lengths of the control fields (N, O,
and F in column 7 of field specn‘lcatlons) for each

type of input record.

2. Enter the largest of these totals in columns 13
through 17. {The total must not exceed 256.)

For more information, see Contro/ Fields, Column 7 under

Column Descriptions in Chapter 4.

Column 18 {(Ascending or Descending Sequence)

Control fields control the sequence of records in the sorted
output file. Your column 18 entry indicates the sequence
in which you want the records sorted.

Column 18
Entry Sequence
A Ascending sequence
by control field
D Descending sequence
by control field
S Not used in System/34 sort jobs

Column 26 (Collating Sequence)

Column 26 specifies the collating sequence you want the
sort program to use in compare operations. (Compare
operations determine whether one character is equal to,
greater than, or less than another character.)

Standard Collating Sequence

No entry in column 26 tells the sort program to use the
standard collating sequence. There are slight variations
in the standard collating sequence, depending on whether
you are using both the zone and digit portions of the
characters in your records, the zone portions only, or the
digit portions only. Appendix B shows the complete
collating sequence of each situation.

Alternate Collating Sequence

An S in column 26 tells the sort program you want to -
change the standard collating sequence.. To do this you
must supply ALTSEQ statements immediately following
the header specifications. Appendix B explains how to
code ALTSEQ statements.)

Note: Do not use packed or zoned factors in an include
or omit record type specification (P or U in-column 8} if
you specify an alternate collating sequence.



Column 27 (Print Option)

The sort program can issue:

Sequence specification lines

Diagnostic messages (S-, T-, and W-type messages) for
any errors in sequence specifications

Program-status messages (l-type messages) to identify
various stages of the job

Action messages {A-type messages, followed by
displayed messages) to identify circumstances requir-
ing attention before the job can continue

Displayed messages that appear on the display screen
and that are included and explained in the Displayed
Messages Guide

Note: Sort printed messages are included in Appendix
E of this manual.

Column 27 indicates which of the preceding informa-
tion you want the sort program to issue during a job.

Column 27

Entry Program lssues

0 or Blank Sequence 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

Column 28 (Output Option for Tagalong Sorts)

Column 28 applies to tagalong sort (SORTR, SORTRS)
jobs only. It indicates whether or not you want the sort
program to drop control fields from output records after
the records are sorted. A blank in column 28 means keep
the control fields; X means drop them.

Considerations for Dropping Control Fields

Control fields are normally dropped when you use opposite
control fields or an alternate collating sequence. in these
two cases, the sort program changes the control informa-
tion (during the sorting process) so that it is meaningless.

Using Fields Both as Control and Data Fields

If you are using opposite tontrol fields or an alternate
collating sequence and you want to keep the control
information in a meaningful form in the output records,
describe the fields twice: once as controi fields and once
as data fields. Data fields are not involved in the sorting
process and are not changed by the sort program.

Columns 29-32 {Output Record Length [in bytes] for
Tagalong Sorts)

Columns 29 through 32 apply to tagalong sort (SORTR,
SORTRS) jobs only. The entry in these columns tells the
sort program the length of records in the final sorted file.

If you do not drop control fields, the length includes both
control and data fields. If you drop control fields, the
length includes only data fields. (The record length must
not exceed 4096.) :

Calculating Output Record Length When Dropping
Control Fields

For each type of record, total the lengths of all the data
fields you are including in the job. Select the largest total.
Enter this number in columns 29 through 32.

Calculating Output Record Length When Not Dropping
Control Fields

For each type of record, total the lengths of the data fields.
Select the largest total, add this total to the number in
columns 13 through 17, and put the sum in columns 29
through 32.
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Column 34 (Non-Verify Option)

Column 34' applies to all sort runs. If an N is placed in this
column of the sort header statement, none of the data
written on the work file will be verified. A blank or a char-
acter other than N will cause the data written on the work
file to be verified.

Note: If you use the non-verify option (to minimize run
time) when your output file is to overlay the input file, the
input file might be destroyed if a terminal error occurs
before end of job. Therefore, if the input file cannot be
easily recreated, you should have a duplicate copy for
backup. The input file can be destroyed under identical
circumstances whether the non-verify option is used or
not. However, the chance for input file destruction is
greater when you use the non-verify option; therefore,

you should use this option with care.

Column 36 (Null Output—Bypass Halt for Message
SORT-7724)

Column 36 applies to all sort runs. A blank can cause the
sort program to issue message SORT—7724 NO INPUT
RECORDS INCLUDED. The operator then can select
either option 0, which creates an empty output file, or
option 3, which cancels the job without creating an out-
put file. An N in column 36 causes the sort program to
create an empty output file without issuing message
SORT-7724.

Columns 40-72 (Job Description)

Columns 40 through 72 are for your comments. You can
use any characters you want in these columns. If the sort
program prints specification lines (the column 27 entry

is a zero or blank), the comments you include in these
columns are printed. Comments have no effect on the
program.
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Chapter 3. Record Type Specifications

Record type specifications tell the sort program which of
the records in a file are to be sorted. Remember, if all of
the records in a file are to be sorted, and they all have the
same format, record type specifications are not required.

Possible column entries, summarized on this page and in

Appendix C for quick reference, are explained in detail
in this chapter.

RECORD TYPE SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Entries Explanation

1-2 00-99 Page number. :

35 01x-06x Line number. You can leave column 5 (x) blank, or enter any value to keep
the specifications in ascending order.
Include line.
Omit line.

This is the first line of a set of | or O record type lines.

AND lines. These specifications continue the definition of the record described
on the preceding line.

OR line. These specifications define a different type of record than the one on
the previous line.

Comment line.

Use both zone and digit portions of characters.

Use only zone portion of 1-character field.

Use only digit portions of characters.

Signed packed decimal data.

Signed zoned decimal data.

1-4096 The input record position in which the factor 1 field begins (blank if field is only
one position long).
1-4096 ' The input record position in which the factor 1 field ends.

Factor 1 must equal factor 2.

Factor 1 must not equal factor 2.

Factor 1 must be less than factor 2.

Factor 1 must be greater than factor 2.

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

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

Factor 2 is another field in the same input record.

Factor 2 is a constant.

Factor 2 is a keyword.

1-4096 The input record position in which the factor 2 field begins (blank if field is

only one position long).
1-4096 The input record position in which the factor 2 field ends.
Any characters The factor 2 constant
Any characters Comments.

Columns that must be filled in.

Record Type Specifications
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COLUMN DESCRIPTIONS
Columns 1-2 (Page Number) and 3-5 (Line Number)

Page number (columns 1 and 2) and line number (columns
3 through 5) form a five-digit sequence number. As the
sort program reads sequence specifications, it checks the
sequence numbers to make sure they are not in descending
order. If the numbers are in descending order (if page 02
specifications come before page 01 specifications, for
example) and specifications are being issued, the sort
program places a warning (the letter S) next to the line.
(The S stands for sequence error.) After issuing a warning,
the sort program continues reading the rest of the specifi-
cation lines, then issues a message and waits for further
instructions from the operator. The operator can either
continue or end the job.

Because page number applies to all lines on a page, columns
1 and 2 appear only once, in the upper right corner of the
page. You number the pages in ascending order.

Record type line numbers are 01 through 06. The numbers
in columns 3 and 4 are preprinted on the coding sheet.
You can leave column 5 blank or enter any value to keep
your specifications in ascending order. If you have more
than six record type lines, use another coding sheet and
start at line 01.

Out-of-Sequence Lines

Use column 5 when you want to insert a specification with-
out renumbering the other specifications. For example, to
insert a specification line between lines 01010 and 01020,
you can number it 01015, code it, and then continue to fill
out the rest of the sheet.

Be sure any lines that are out of sequence on your coding
sheet 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 (Sample Job 3 in Chapter 7).

Column 6 (Line Type)

Column 6 identifies the line type. An | in this column
stands for either an include or an include-all line; an O
stands for an omit line.

If the type of sort job you are running requires you to code
record type lines, you must use include or include-all lines
to describe the records you want sorted. Records not
described in include lines are not sorted.

Include Line

Include lines identify records you want the sort program
to sort by describing particular record fields.

Include-All Line

Include-all is a special form of include line; it has no record
description (columns 7 through 39 are blank). An include-
all line tells the sort program to sort all of the records that
have not been described by any preceding include or omit

line for the job. Records referred to by an include-all line

must have the same field specifications.

Note: Only one include-all line can be used per job. If
used, it must be the last record type line for that job.

Omit Line

Omit lines identify records you do not want the sort pro-
gram to sort. Omit lines are not required, but can be help-
ful when you have many types of records you want the sort
program to use and just a few you want omitted. Omit
lines are normally followed by an include-all line, telling
the sort program to sort all of the records that are not
described by omit lines.



Sets

There are two types of sets: include sets and omit sets. An 2,

1. All include sets must end with a field line.

Omit sets never have field lines.

include set identifies one or more record types you want to

include in your sort job. An omit set identifies one or more 3.

record types you want to omit from your sort job. (The

records in any record type always have at least one charac- 4.

teristic in common—such as an X in position 5.)

omit sets:

The last set must be an include set.

Every omit set must be followed by an include set.

There are five types of include sets and three types of omit
Here are four rules to remember when you use include and sets.

Include Sets!

Type Column 6 Column 7 Explanation
Include AND H,F,orO Header line, field line, or omit line.
lines

| ] New record type indicated by a blank in column 7. Record

| A Lines that describe the same record type (as the previous line) type
have an A in column 7. lines

F Field line(s).

Include OR H,F,orO Header line, field line, or omit line.
lines

| [} New record type indicated by a blank in column 7. Record

| 0] Lines that describe a differeng record type (than the previous type
line} have an O in column 7. lines

F Field line(s).

Include AND H, F,orO Header line, field line, or omit line.
and OR lines

| ¥ New record type indicated by a blank in column 7. )

| (0] This line designates a record type that is different from, but
has the same field lines as, the record type described in the
previous line(s). Record

| A This line continues the same record type of a previous line or  type
lines. This record type can be continued (1A), or a different lines
record type can be started (10), provided all record types
have the same field lines. Record types with different field
lines would have to start a new include set. )

F Field line(s) for either A or O record types.

Include only H Header line.

one record No record type lines.

type (implied F Field line(s).

include-all

Include-all H,F,or0O Header line, field line, or omit line.

[ This line tells the sort program to sort all of the records that Record’
have not been described by any preceding include and omit type
lines. Records referred to in this manner must have identical lines
field specifications.

F Field line(s).

1 Every include set must end with field lines. An include set can be followed by another include set, an omit set

or /[ END.

\

Note: Records not described in include sets will not be sorted.
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Omit Sets’
Type Column 6| Column 7 Explanation
Omit AND lines Hor F Header line or field line (last line of include set).
(one record type) o] [ New record type indicated by a blank in column 7. |} Record
(0] A Lines that describe the same record type (as the type
previous line) have an A in column 7. lines
Omit OR lines Hor F Header line or field line (last line of include set).
(different record (o} (] New record type indicated by a blank in column 7. Record
types) (0] (0] Lines that describe a different record type (than type
the previous line) have an O in column 7. lines
Omit AND and HorF Header line or field line (last line of include set).
OR lines (differ- 0] ¥ New record type indicated by a blank in column 7.
ent record types) 0] A Lines that describe the same record type {as the Record
previous line) have an A in column 7. type
0] 0] Lines that describe a different record type (than lines
the previous line) have an O in column 7.
lThere are no field lines in omit sets. Each omit set must be followed by an include or an include-all set.

Guide to Using Include and Omit Sets

When to Use Include Sets: |f you want to sort only a few
records in a file, use an include set for each type of record
you want to sort.

When to Use Omit Sets: If you want to sort all but a few
records in a file, use omit sets followed by either an include
set for each type of record you want to sort or an include-
all set.

Mixing Include and Omit Sets: You can mix include and
omit sets. But because the sort program processes the sets
in the order they are coded, you must be particularly care-
ful when you do this. For example, if you wanted to omit
all records with a 2 in position 10 but sort those with a 2
in positions 10 and 15, you would have to specify the
include set before the omit set. If you specified the omit
set first, all the records you wanted to sort would be
omitted from the job.

Column 7 (Continuation or Comments)

Column 7 indicates the line’s relationship to the preceding

This line is the first of a set of include or
omit lines. (The type of set is indicated
by the column 6 entry: | for include or

This line is a continuation of the preced-

line.
Column
7 Entry Explanation
Blank
O for omit.)
A
ing line. The A stands for AND.
o

This line applies to a different record type
than the preceding line, but the control
field specifications for both are the same.
The O stands for OR.

This line is a comment line. Comment
lines do not affect program operation in
any way. Their only purpose is to help
you remember what you were doing in a
certain section of coding. Comments
are printed only if column 27 of the
header line contains a zero or a blank.



Column 8 (C/2/D/P/U)

Your column 8 entry tells the sort program how to inter-
pret data in the factor 1 and factor 2 fields during compare
operations. When the fields contain alphameric data, a C,
Z, or D entry tells the sort program what portions of the
characters to use. When the fields contain signed numeric
data, a P or U entry tells the sort program whether the
data is packed or zoned.

Type of Column Maximum
Data 8 Entry Compare Operations Field Length!
C Use both zone and digit 256 characters

portions of the characters

Alphameric | Z Use only the zone portion 1 character
of the character

D Use only the digit portions 16 characters
of the characters

Signed P2 The numeric data is packed 8 bytes or 15
Numeric digits and a sign
u? The numeric data is zoned 16 digits

! For both factor 1 and factor 2 fields, which must be the same length.

2Do not use packed or zoned factors in an include or omit record type specification
(P or U in column 8) if you specify an alternate collating sequence (S in column 26 of
the header line).

Significance of the Column 8 Entry

You use record type specifications to tell the sort program
which records you want to sort. You do this by instruct-
ing the sort program to test each record by comparing the
data in a specific field with the data in another field in the
same record, with a constant, or with all or part of the
program date. The data you are comparing is the factor 1
field; the data you are comparing it with (the contents of
another field in the same record, a constant, or all or part
of the program date) is the factor 2 field. The result of the
comparison determines whether or not that record will be
sorted. Since the sort program sees your data as nothing
more than a series of electronic bits, you must tell the
sort program how to interpret the data:

® |f the data is alphameric, what part of the characters
should be compared.

@ |f the data is signed numeric, is it in packed or zoned
format.

Record Type Specifications
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Interpreting Data

EBCDIC characters are represented by a byte composed of
8 bits. Each character has two parts: a zone portion and
digit portion. Some characters have identical zone por-
tions; some have identical digit portions. No two charac-
ters have identical zone and digit portions.

How It Looks Inside the Computer

Character Zone Portion Digit Portion

* 0101 1100

1 1111 0001

2 1111 0010

3 1111 0011

K 1101 0010

? 0110 1111

P 1101 o111
Blank 0100 00001 ,

0 1111 0000
lNotice that the digit portions of a zero and a blank are

exactly the same.

If you instruct the sort program to use only the digit
portions of characters (by putting a D in column 8),
characters with identical digit portions will look alike and
compare as equal. Likewise, if you instruct the sort pro-
gram to use only the zone portion of characters (by put-
ting a Z in column 8), characters with identical zone
portions will look alike and compare as equal. So your
column 8 entry is critical in ensuring that your compare
operations produce the results you intend.

Suppose, for example, that you want to sort only records
with a 2 in column 15 and a 2 in column 50. To get those
records included in your sort, you would have to puta C
in column 8. The C tells the sort program to use both the
zone and digit portions of characters in its compare opera-
tions, and no other character has the same zone and digit
portionsasa2. :

If you put a D in column 8, you would also get the records
with a 2 in column 15 and a 2 in column 50. However, you |
would also get records you did not want, because several
characters have the same digit portion as a 2.

Alphameric Data

When the factor 1 and factor 2 fields contain.alphameric
data, the column 8 entry must specify one of the following:

1. The zone and digit portions of the characters (C
entry) '

2.  Only the zone portion 6f fhe character (Z entry)

3.  Only the digit portions of the characters (D éntry)



Numeric Data

When the factor 1 and factor 2 fields contain numeric data,
the column 8 entry must answer two questions:

1. Are the numbers signed or unsigned?

2. Are the numbers packed or zoned?

Format of Column
Numeric Data 8 Entry Definition Consideration’
Unsigned D Number does not have a sign. | Absolute values of the numbers are used.
If a number has a sign, it is ignored. For
example, -3 would be considered equal
to +3.
Signed Packed P Number always carries a The sign controls the comparison. For
sign. When the number is example, -3 is less than 0 and +5 is more
placed in main storage it than -6.
has a digit portion only.
Zoned U Number always carries a The sign controls the comparison. For

sign. When the number example, -3 is less than 0 and +5 is more
is placed in main storage, than -6.
it has both a zone and a
digit portion.

lBefore comparing numeric data, the sort program automatically converts any leading blanks to zeros.

Signed Numbers: Signed numbers can be either positive Packed and Zoned Numbers: A zoned digit is represented
or negative. The sign of a number is indicated by a 4-bit by 8 bits; a packed digit is represented by 4 bits.
binary code.
Zoned Digits Packed Digits
Sign Binary Code -
Digit | Binary Form Digit Binary Form
+ 111!
+ 1010 0 1111 0000 0 0000
+ 1100 1 111 0001 1 0001
+ 1110 2 1111 0010 2 0010
3 1111 0011 3 0011
- 1101 4 1111 0100 4 0100
- 1011 5 1111 0101 5 0101
6 1111 0110 6 0110
7 1111 0111 7 0111
! Standard form. The sort program 8 1111 1000 8 1000
accepts all four forms of the plus 9 1111 1001 9 1001
ign. Before sorting the file, how- -
:I\i?r, the sort progrim converts - V b v ~
all plus signs to the standard form. Zone Digit
If a main storage dump is printed, Portion Portion Digit Portion Only
the plus sign will always be expressed
as a hex F.
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In zoned numbers, the 4-bit sign code replaces the zone
portion of the last digit in the number. In packed numbers
the sign code takes up the last 4 bits of the number.

Positive l‘lli1 IHOJOJ1 IOJ1 l1 |111 lololojgl1 11 I1 11 lo|1 1

ZONE DIGIT ZONE DIGIT ZONE DI

Positive Zone

Zoned

2
Negative [ununqghq111nqqqq1111

VI | 111

,oh_m1np1;

Positive

Packed

2049

Negative

38



Columns 9-16 (Factor 1 Field Location)

Factor 1 fields identify your records. (If all of your inven-
tory records contain an | in column 2, for example, column
2 is a factor 1 field.) The sort program identifies records
you want sorted by comparing factor 1 fields with other
fields in the same record, with constants, or with all or part
of the program date. Columns 9 through 16 identify the
locations of the factor 1 fields in the records. If there is
more than one factor 1 field for the records you are
describing, you must:

® Describe each field in a separate record type line

® Putan A in column 7 of every line (except the first) to
tell the sort program that all of the lines apply to the
same record type

Columns 9 through 12 (From) identify where the factor 1
field begins in the record. Columns 13 through 16 (To)
identify where the field ends.

Length of Factor 1 Fields

A factor 1 field can contain anywhere from 1 to 256
characters. No factor 1 field, however, can be longer than
the length of the records you are working with. (For
example, when you are working with 96-character records,
the longest possible factor 1 field you can have is a 96-
character field.) The length of factor 1 fields is also
controlled by the column 8 entry.

Coding Rules

Entries must be right-justified: the From entry must
end in column 12; the To entry must end in column
16.

To describe factor 1 fields that are only 1 character
long, leave columns 9 through 12 (From) blank and
enter the number of the record position that contains
the character in columns 13 through 16 (To).

For examble, here is the entry you would make to
describe the position of a factor 1 field that consists
of aBin column 2.

.Record Type

Line

Factor 1 Rel, Factor 2 {Field, Constant, or Keyword)

Number

o |@

€Q Constant

[— Keyword —&]

ntinuation (A/0/*)

Location ]

To |

.10 11 12}13 14 15 16 24 25 26 27|28 29 30 31 32 33 34 35 36 37 38 39

2

.ooe'oilio

L --1-1-1-}-

Column 8 Maximum Factor 1 Field Length
o] 256 characters!
Z 1 character
| D 16 characters
P 8 characters?
u 16 characters

1When factor 2 is a constant, the length of the factor 1 field
must not exceed 20 characters. When factor 2 is a keyword,
the length of the factor 1 field must be 6 if the keyword is
UDATE, and must be 2 if the keyword is UMONTH, UDAY,
or UYEAR. (See Columns 20-39 for more information.)

2Because the factor 1 field is packed, the field can actually”
represent 15 decimal digits and a sign.
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Columns 17-18 (Relation)

The sort program identifies records you want to sort by
comparing the factor 1 field (columns 9 through 16) with
another field (columns 20 through 27) in the same record,
with a constant (columns 20 through 39), or with all or
part of the program date {(columns 20 through 39). The"
other field in the same record, the constant, or the program
date is called factor 2. Columns 17 and 18 tell the sort
program what the results of the comparison must be.

(I alternate collating sequence is used, both factor 1 and
factor 2 are modified before the comparison is made.)

Column
17-18
Entry 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.
Lis you want the sort program to compare zone portions of
characters {Z in column 8), EQ and NE are the only entries
you can use.

3-10

Column 19 (Field, Constant, or Keyword)

The sort program identifies records you want to sort by
comparing the factor 1 field (columns 9 through 16) with
another field in the same record, with a constant, or with
all or part of the program date. The other field in the same
record, the constant, or the program date is called factor 2.
Column 19 tells the sort program whether factor 2 is an-

other field, a constant, or a keyword that represents all
or part of the program date. F in column 19 means factor

2is a field; C means factor 2 is a constant; K means factor
2 is a keyword.

When you put an F in column 19, you use columns 20
through 27 to identify the location of the factor 2 field'in
the records. When you put a C in column 19, you use
columns 20 through 39 for the constant. When you put

a K in column 19, the keyword must begin in column 20.

Columns 20-27 (Factor 2 Field Location)

The factor 2 field must be the same length as the factor 1
field. It also must be in the same record as the factor 1
field.

Columns 20 through 27 are used to record the location of
the factor 2 field. Columns 20 through 23 (From) identify
the starting position of the field; columns 24 through 27
(To) identify where the field ends.

Coding Rules

1. Entries must be right-justified: the From entry
must end in column 23; the To entry must end in
column 27.

2.  To describe fields that are only 1 character long,
leave columns 20 through 23 (From) blank, and
enter the number of the record position that con-
tains the character in columns 24 through 27 (To).



Columns 20-39 (Factor 2 Constant)

When factor 2 is a constant, you use columns 20 through
39 to write in the constant you want to use. The constant
can be any arrangement of characters and blanks.

The constant must be the same length as the factor 1 field.
For example, if you have a four-position numeric factor 1
field, your constant field must take up four positions. If
your constant is the number 6, you put the 6 in column 23,
*and either leave columns 20, 21, and 22 blank or fill them
with zeros.

Record Type

Factor 2 (Field, Constant, or Keyword)

Constant.

,4—— Keyword —{

Location ]

F/CIK

From To |
20 21 22 23[24 25 26 27128 29 30 31 32 33 34 35 36 37 38 39|40 41
T

=B

i
t

|

s
—
'

OR

Record Type

Factor 2 (Field, Constant, or Keyword)

la—— Keyword —{ = =

Location ]

F/C/K

From To |
20 21 22 23|24 25 26 27128 29 30 31 32 33 34 35 36 37 38 3940 41
A AL T

o) :
| !

T T

5

(25

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.

Alphameric Constants (Column 8 Entry is C, Z, or D)

The constant must be the same length as the factor 1 field
and must always begin in column 20.

Numeric Constants (Column 8 Entry is P, U, or D)

Format: Numeric constants must be right-justified within
the field length specified in factor 1 (within twice the field
length if factor 1 is a packed number). For example,
assume that factor 1 defines a six-position field in the input
record, and that factor 2 is the numeric constant 123.

To right-justify the constant within six positions, you
would have to put the constant in columns 23, 24, and 25.
Leading zeros are not required. Blanks and zeros look the
same to the sort program. In the preceding example,
columns 20 through 25 could contain either 000123 or
BBIH123 (with B representing a blank).

Note: For character constants, a D in column 8 indicates
that only the digit portion of a character will be used in the
compare operations. For numeric constants, a D in
column 8 indicates that the numbers are unsigned.
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Signed Constants: |f factor 1 is a packed number, the last
character in the constant must be its sign (+ or -). If fac-
tor 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.

Coding Negative Zoned Constants -

If Last Digit
in Constant is

Character That

" You Code

How the Number Looks Inside

the Computer

Zone Portion®

Digit Portion?

©ONOOLEWN=O0O

TOOVOZ2ZIrAR«!

(minus code)

0110
1101
1101
1101
1101
1101
1101
1101
1101
1101

0000
. 0001
0010
0011
0100
0101
0110
0111
1000
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.

For example, here are the entries you would make to sort
records that have 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 Type
Lne |5 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword)
2 1 £Q —C
~18]5 3: NE | la—Keyword—»4  |===—————- 1
NE R LT
=1 1 1 N L [ S |
Number | = Els| & GT v 1 Record
§' sINLg Location LE {3 Location | Name [
F1S1914, ce [&
From To From To | l
3 4 s5|6)7|8 9‘10 11 12{13 14 15 16|17 18 |19]20 21 22 23|24 256 26 27]282930 31 32 33 34 35 36 37 38 39 |40 41 42 G3M454‘E41|4B 49 sC
T T4
- ' \CIK
op - 2 1 : P 7
o[ (TN [ BT 18lE@c 2 | T ZONED -2
11| [ [16|E@IC =1 ONE[D] |-]1¢
0l4 ] 1
T T
o|s | |
[ |
ole \ 1
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Columns 20-39 (Factor 2 Keyword)

When factor 2 is a keyword, the column 8 entry must be
a C. The keyword must begin in column 20; all unused
columns through column 39 should be left blank. The
keyword tells the sort program whether all or just part of
the program date should be compared with the factor 1
field (columns 9 through 16).

Keyword Part of Factor 1
Program Date Field Length!

UDATE? Entire program 6 characters
date

UMONTH Month portion of | 2 characters
program date

UDAY Day portion of 2 characters
program date

UYEAR Year portion of 2 characters
program date

! The factor 1 field length must be 6 for UDATE, and must
be 2 for UMONTH, UDAY, or UYEAR.

2 I1f the UDATE keyword is used, the program date must be
in the same format as the date contained in the input
records. (Refer to the description of the DATE procedure
in the System Support Reference Manual for information
on the possible formats of the program date and for infor-
mation on how to change the program date if necessary.)

Columns 40-72 (Comments)

Columns 40 through 72 are for your comments. If you
instruct the sort program to print sequence specifications
(column 27 of the header line is either blank or contains a
zero), the comments will be printed along with your se-
quence specifications. The comments have no effect on
the program’s operation.

Many programmers like to use columns 40 through 47 to
write the names of the records described in the record type
specifications. This is why columns 40 through 47 are
enclosed in dotted lines on the coding sheet.

Record Type Specifications
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Chapter 4. Field Specifications

Field specifications tell the sort program how to arrange
and format (build) records in the work file and the out-
put file. Possible column entries, summarized on the next
page and in Appendix C for quick reference, are explained
in detail in this chapter.
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FIELD SPECIFICATION COLUMN SUMMARY

Column Summary

Columns | Contents Explanation

1-2 00-99 Page number.

35 07x-14x Line number. You can leave column 5 (x) blank, 6r enter any value to keep the
specifications in ascending order.

F Field specification line.

N Normal control field.

(0] Opposite control field.

F Forced control field.

D Data field.

S Summary data field.

* Comment line.

C Use both zone and digit portions of characters in the field.
Z 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.

1-4096 Start position of a field in the record (can be blank if the field is 1 character long).
1-4096 End position of a field in the record.

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.

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.

Blank Forced control field line is not a continuation of the preceding line.
Any character other Forced control field line is a continuation of the preceding line.
/ than blank
20-22 1-256 Overflow field length entry for summary tagalong sort only.
23-39 Blank Reserved for system use.
40-72 Any characters Comments.

7

Columns that must be filled in for all sort jobs.

///////A Columns that must be filled in when forced control fields are being used.
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COLUMN DESCRIPTIONS
Columns 1-2 (Page Number) and 3-5 {Line Number)

Page number (columns 1 and 2) and line number (columns
3 through 5) form a five-digit sequence number. As the
sort program reads sequence specifications, it checks the
sequence numbers to make sure they are not in descending
order. If the numbers are in descending order (if page 02
specifications come before page 01 specifications, for
example) and specifications are being issued, the sort
program places a warning (the letter S) next to the line.
(The S stands for sequence error.) After issuing a warn-
ing, the sort program continues to read the rest of the
specification lines, then issues a message and waits for
further instructions from the operator. The operator

can either continue or end the job.

Because page number applies to all lines on a page,
columns 1 and 2 appear only once, in the upper right cor-
ner of the page. You number the pages in ascending
order.

Here is the recommended procedure for field description
line numbers. Field line numbers are 07 through 14. The
numbers in columns 3 and 4 are preprinted on the coding
sheet. You can leave column 5 blank, or enter any value
to keep your specifications in ascending order. |f you
have more than eight field lines, use another coding sheet
and start at line 07.

Use column 5 when you want to insert a specification line
without renumbering the other lines. For example, to in-
sert a specification line between lines 01070 and 01080,
you can number it 01075, code it, and then continue to
fill out the rest of the sheet.

Be sure any lines 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. {Sample Job 3 in Chapter 7.)

Column 6 (Line Type)

Column 6 contains a preprinted F, identifying the line as a
field line. For addrout sorts (SORTA), field lines describe
control fields that the sort program uses to sort record
addresses. For tagalong sorts (SORTR) and summary tag-
along sorts {SORTRS), field lines describe the fields that
the sort program uses to create the records in the sorted
output file. The fields can be either control fields (used
to sort the records) or actual data fields. In addition, for
summary tagalong sorts, field lines describe the fields that
the sort program summarizes (adds together).

Column 7 (Field Type or Comments) -

Your column 7 entry tells the sort program whether you
are describing a control field, a data field, or a comment
line. If you describe a control field, the column 7 entry
indicates how the field is to be used. -

See Columns 7-8 to find the ways in which you can com-

bine this entry with the column 8 entry.

Column

7 Entry Tells the Sort Program

N This is a normal control field. Sort this
field so that the data from the field is in
the sequence specified in column 18 of
the header line.

(0] This is an opposite control field. Sort
this field so that the data from the field
is in the sequence opposite that speci-
fied in column 18 of the header line.

F This is a forced control field. Change
the control field according to the entries
in columns 9 through 19.

D This is a data field.!

S This is a summary data field.2

* This is a comment line.

! Use this entry for tagalong (SORTR, SORTRS) sorts only.
(If you use a D entry during an addrout sort, the line will
be treated like a comment line.)

2 Use this entry for summary tagalong (SORTRS) only.

(If you use an S entry during an addrout sort, the line
will be treated like a comment line. If you use an S entry
during a tagalong sort, the field will be treated like a normal
data field.)

Note: The first control field defined on a form for a record

type is the major control field; subsequent control fields
for that record type are minor control fields.

Field Specifications
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Control Fields (N, O, or F in Column 7)
When.your file has more than one type of record:

® The number of control fields does not have to be the
same for all record types.

® The total lengths of the control fields do not have to be
the same for all record types.

When records with duplicate control fields (records with
all control fields equal) are sorted, their order as output
is unpredictable.

Normal and Opposite Control Fields (N or O in Column 7):
These control fields are fields in your input records that the
sort program uses to sort on. However, you can define
1-character control fields that are not in the records by
using an unconditional force (see Forced Control Fields).

Forced Control Fields (F in Column 7): There are three

types of forced control fields:

® Conditional

® Force-all

® Unconditional

Forced control fields affect the work and output records
only. (It is important to remember that the sort program
never changes your input records.)

See Column 17, Column 18, and Column 19 for informa-

tion on how to fill out the field specifications when you
are using forced control fields.

a4

A conditional force occurs only if a control field in the
input record contains a particular entry. Suppose, for
example, that you want to sort a file of records, each of
which has a 1-position control field. If the character in
the control field is an X, you want to replace it with an A
before you sort the records. To do this, you would use

a conditional force. Your conditional force field would
tell the sort program:

® Build a work record from the input record.

1-Position Control Field Control Field Portion
' !Data Portion
i .
Data | C | Data c : Data
i
]

Input Record Work Record

® |f the control field contains an X, change it to an A.

Data | X | Data A: ‘ Data

L
Input Record IWork Record



Force-all is a special type of conditional force. Force-all
occurs only when a control field in an input record does
not contain a particular entry. Suppose, for example, that
you want to sort a file of records, each of which has a
1-position control field. If the character in the control
field is not aC, an F, or a $, you want to put an X in the
field before you sort the records. To do this, you would
use a force-all line to force the X into the control field.

A force-all line follows a series of conditional force lines.
For example, you may want to tell the sort program:

® |f the control field contains a C, replace it with a 1.
® |f the control field contains an F, replace it with a 2.
® If the control field contains a $, replace it with a 3.

® |f the control field does not containa C,an F,or a $,
put an X in the control field. (You are forcing out all
other possible entries by using a force-all line.)

An unconditional force does not depend on entries in the
input records. If, for example, you want to put a dollar
sign ($) in the first position of every output record, you
would use an unconditional force. Your unconditional
forced control field would tell the sort program to put a
dollar sign in the first available control field position of
the work record.

]
1
|
$ |
y
A - " JIL v J
Control Field | Data Portion
Portion

Any other control fields will go after the dollar sign.
Assume the input records are in this format:

Data Control Data Control Data
Field A Field B

The work record will then look like this:

$ Control Control Data
Field A Field B
y Nt e’
Control Field Portion Data Portion

See Column 19 for actual coding examples of forced
control fields.

Data Fields (D in Column 7)

Data fields apply to tagalong (SORTR, SORTRS) sort jobs
only. They are fields you want the sort program to include
in the sorted records, but which you do not want the sort
program to use in sorting the records. Within each include
set (include and field lines), control field lines must be .
placed before data field lines.

When your file has more than one type of record:

® The number of data fields does not have to be the same
for all record types.

® The total lengths of all of the data fields do not have to
be the same for all record types. Sort places blanks to
the right of shorter data fields so that all total lengths
are equal.

Note: For a summary tagalong sort (SORTRS), you can-
not determine which input record’s data field(s) will appear
in the summary record.

Summary Data Fields (S in Column 7)

An S in column 7 of the field specifications defines a
summary data field. You can define summary fields for
all three types of sort jobs, but the fields will be sum-
marized (added together) only in summary sorts. In
tagalong sorts (SORTR), summary fields are treated like
normal data fields. In addrout sorts (SORTA), summary
fields are treated as comments.

In a summary sort, the summary data fields in the out-

put records for all record types must always be in the same
position. These data fields are summarized for all record
types, even if all record types are not defined as containing
summary fields.

These output fields do not have to be in the same position
that they occupied in the input records. See messages
SORT-7278 and SORT—7280 in Appendix E.

Note: The maximum number of fields that can be sum-
marized is 24 for each record type in a sort job.
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Comment Lines (* in Column 7)

Comment lines help document the sort program. They do
not affect program operation in any way. You can code
comment lines anywhere in the sequence specifications;
however, comments will be printed only if column 27 of
the header line contains a zero or a blank.

Column 8 (C/Z/D/P/U/V)

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 assuring that the sort produces the results you
intend. See Co/lumns 7-8 to learn how you can combine
this column 8 entry with the column 7 entry.

Column Character Portion Maximum

8 Entry Used Field Length

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

Z Use only the zone por- 1 character
tion of the character

D Use only the digit por- 16 characters
tions of the
characters

P ‘ The characters are a . 8 characters
signed, packed deci- or 15 digits
mal number and sign

U The characters are a 16 characters
signed, zoned deci-
mal number

A% Force a data charac- 1 character

ter into the data field

Suppose, for example, you have a 1-character control
field in your input records which can be either an *, 1, 2,
or 3. The zone and digit portion of each character is:

Character Zone Digit
* 0101 1100
1 1111 0001
2 111 0010
3 1111 0011

If you want the records sorted into ascending order by
using the digit portion of the control field characters (by
putting a D in column 8), they will be in this order:

* W N =

If you want the records sorted into ascending order using
both the zone and digit portions (by putting a C in column
8), they will be in this order:

*

1
2
3

Suppose you placed a Z in column 8 and wanted the
records sorted into ascending order. You can then be
sure that the records with an * control field will precede
the records with a 1, 2, or 3 control field. Since 1, 2, and
3 have identical zone portions, records with any of these
numbers as a control field will not be in any special order
after the sort.

If you want to force characters into your data field, place
a Vin column 8, and in column 18 specify the character
to be forced. That character will be placed in the first
available data field position of the work record.

As you can see, your column 8 entry can drastically affect
your sorted file.

Do not confuse this column 8 entry with the column 8
entry on the record type specifications. Column 8 of the
field specifications tells the sort program what portion of

a character to use to sort the records. The column 8 entry
on the record type specifications helps select which records
you want to be sorted.

Opposite Control Fields

If you want to sort records so that some control fields are
in ascending order and other control fields are in descend-
ing order, use opposite control fields. An opposite control
field is sorted in ascending order (if you specify descend-
ing order on the header line), or in descending order (if
you specify ascending order on the header line).



If your file contains different record types, all of which
have an opposite control field in the same record position,
your column 8 entries for these control fields must be one
of the following:

® AllDs
® AllCs
® All Zs

® Any combination of Cs and Zs

With any other combination of entries (for example, Ds
and Cs), you will not be able to predict the results of the
sort.

When you use opposite control fields, the sort program
changes them in building the work record. Therefore,

you usually drop this meaningless control field informa-
tion (by coding an X in column 28 on the header line)

for tagalong or summary sorts. |f the opposite control
fields are all Ds, you do not need to drop the control field.
If you wish to retain the original control field data in the
output record, repeat the information as a data field.

Packed or Zoned Control Fields (Normal or Oppo;ite)

If you specify packed or zoned control fields, the sort pro-
gram changes the control fields while building the work

- record. Therefore, you may drop the control field informa-

tion by coding an X in column 28 on the header line. If
you wish to retain the original control field data in the
output record, repeat the information as a data field.

Forced Control Fields

Here are a few rules to remember when you are using
forced control fields:

1. You can have only 1 character in your forced control
field.

2. You can force only entire characters into your con-
trol field.

3. You can indicate either a conditional or an uncondi-
tional force.

4, A force-all line must be preceded by a conditional
force line.

5. You define a forced control field by placing an F in
column 7 of the field specifications.

See Columns 9-16, Column 17, Column 18, and Column
19 for further information on how to complete the field

specifications.

Using Control Fields to Sequence the Sorted Records

The arder in which you describe control fields in the field -
specification lines determines the sequence of the records
(tagalong sort) or the record addresses {(addrout sort) in

the sorted file.

Suppose each record in your file that is sorted in ascending
order (A in column 18 of the header line) has a normal
control field in positions 1 and 2 and an opposite control
field in positions 5 through 7. Each record represents one
customer’s order for a separate item. The part number is
in positions 1 and 2; the number of parts ordered is in
positions 5 through 7. Your unsorted file might look like
this:

Input Record Position

1]2]3]a]s5]e]7

017 126

1 3 4 51 2

217 121

31656 9 6

4 3 4 18

517 20

6 3 4 250

T N N —

Input Part Number

Record Number Ordered
Number

You can use the first control field to sort the records in
ascending order according to the part number. You can
then use the second control field to sort the number of
parts ordered in descending order within each group of

parts. Your sorted file would look like this:

Output Record Position

1]213]4ls
015 96
117126
217121
317 20
434512
534250
634 18

Output | Part Number
Record Number Ordered
Number
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Include these field specifications to do the preceding sort.

GX21-9089
IBM international Business Machines Corporation Printed in U.S.A.
° 1 2 677 78 80
SEQUENCE SPECIFICATIONS ED Pogam [T
! R Page Identification
Line © Job Card Match al | EE CCP/Disk Sort Onty
Card: MATCH, |Largest sum g & 2 28| |z S} Record
: X 14 |3 22 )
SORT, SELECT, [(in ?Me:) g Stacker Select 213|518l output &S % g §i_ Lenah Job Description
Nomber | | MERGE of Control Field| & S[S|2|& queet |2|2| 8| & 3
Disk: SORTR, [Lengths for Anv] & [ s [s |p ¢ | s |p | Bl £[S 3l o 1BIS(BI3) 8 22 1
8] SORTA, SORTRS |Record Type ,§=;'U winlulolo]E| ElE|E] ™" 13|%(%|=| S &l3 '
[ Tape: SORTT 2|Z|€|38 6{2|8|2|3d|S
3 4 5 573910"17'314|5'$|7|3|9201|222324252827,287930:"3233343535373339404|l243|44‘54647(8‘9505|525354555657535960616153546566576869707172
o[o[o]«IOIRITRI | [ [ [ I6[A [ [ 18] HIEREEREREEEERREERENRERERRRERRREEN
Record Type
Line 'g Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
< ! EQ Constant
~|5|| & NE | e keword—st e mmm———
SHRH o | T 1
Number | T E1S [ 5 6T | 1 Record 1
é § S 1) Location LE Q Location 1 Name ]
1 From To GE Jut  prom To ! |
3 4 5§86 8|9 'lO 11 12{13 14 15 16|17 18|19]20 21 22 23|24 25 26 27'25 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 45 46 47!‘8 49 50 61 52 53 54 55 56 57 53 59 60 61 62 63 64 65 66 67 68 69 70 71 72
1 T
oI - LILT [RECORIDS [INCLIublED] (1IN 1gl0R
02 ! |
+ T
013 1 \
L)
ol | |
T T
ols 1 h
1 |
ofs | 1
Line Forced Comments
y &
8L N SRS :
B5 515 5 overtiow Reserved |
Number | 1O I 8 ] ‘5 |Field Field !
g -zéQ Location 2 E g Length Name |
N
=18 From To E 3 é !
s 4 slelalslo 1011 rafia 14 15 tef17hialialoo 21 22]23 24 25 26 27 28 29 30 31 32 33 34 35 38 37 38 3940 41 42 43 44 4546 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
TTTNG T TH I CONTIROLIFIIELD” 15T DROBPE
olo| [loiel [ [ Rl 1117 [HII'S| CONTIROL lEDleR
o[s] [IDi 1 COM}_’{_ ) JELD 3CRI BED, AS| DAT
o] |[pl 5 7] CO OL FltlELD] DESCIRIBEDR AS DA
11 F |
1]2] |r T
113 F |
1{af [F J‘

Notice that the information occupies different positions
in ;he input and output records. The record positions
change when the control fields and data fields are moved

from the input to the work and from the work to the out-

put files. Since an opposite control field is specified, all
of the control fields in the input record are dropped
(columns 1 and 2 and 5 through 7). To save the control
fields, specify them as data (see example).
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Columns 7-8

Here are all of the possible combinations for columns
7 and 8.

Maximum
Column 7 Column 8 Field Length

Nor O 256
1
16
8

16

C PONO

INQ
— b -

256

16

16

<CTYTONO
o]

256

16

16

<CTU9ONO

Does not apply
(comment line)

! For an unconditional force line and a force-all line, column 8
must contain a C. For a conditional force line, the column 8
entry refers to the comparison between the control field in the
input record and the record character being replaced (contained
in the column 17 entry) rather than to the substitute character
(contained in the column 18 entry).

See Column 7 and Column 8 for detailed discussions of
each entry.

Field Specifications
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Columns 9-16 (Field Location)

Columns 9 through 16 identify the input record positions
that contain the record fields. Columns 9 through 12
(From) identify the starting position of a field; columns
13 through 16 (To) identify the position in which the
field ends.

The order in which you describe the control fields in the
field specifications determines their order in the sorted
output records. '

For example, suppose you have an input record that
looks like this:

Input Record

Field Name ITEM PRICE BAL REORD
{item (price {number (reorder
number) per item) in stock) point)
|[—>] |—p t——————— -~
Record Position 1 5 7 12 15 21 23 29
However, you want your sorted output record to look like
this:
Output Record
Field Name ITEM REORD BAL
- >|<—————1pl< —
Record Position 5 6 213 19

Assuming that you want to sort the records by item num-
ber, here is how you would fill out the field specifications:

Field
Line Forced
i
a3 stet vy m——- -
Q 2 g Reserved 1
HE £|5] 5| overfiow
Number | 1S 5lzlg|Fied Field |
E Location o |£( 2| Length Name |
HHE HHEE 1
= [F|S|  From To (3|8
3 4 5]6]7]8]9 10 11 12§13 14 15 15|17 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
of7] [FINC 1 A1 T J
1914 T
o[s| [<IDic] (231 T |28 EORDI ,
/
oo |eloje] | [1la | [ i
1]o]| |F |
11 F |
12| |F :
113 F |
14 |F ‘l
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As another example, if you want the 1-character field in
position 20 of your input record to be in the first position
of the sorted output record, you would describe the field
in the first line of your field specifications. In this example,
the primary control field for the output file is determined
by position 20 of the record.

Line Forced
o 5
% |2
o|= 2|3 Reserved
w S £|5( 5|overflow
Number | |3|2 8| z] 5| Fieis
N ‘-;— 8 Location o[£} 2[Lenan
§ HE
Z1Z[8|  From To &lz 3
3 4 5|6]7f8]9 10 11 12013 14 15 16§{17{18§19 {20 21 2223 24 25 26 27 28 29 30 31 32 33 34 3
ol7{ [rNIC 2100
T
ol|8 F
ola| [F
1|o] [F
1] |F
12| |F
113l |F
NG
Field Length

The length of the field depends on the column 8 entry.

Column 8 Entry Maximum Field Length

Cc 256 characters
z 1 character

D 16 characters
P 8 characters or

15 digits and sign

U 16 characters
\Y) 1 character
Coding Rules

1.  Entries must be right-justified. The From entry must

end in column 12; the To entry must end in column 16.

2. To describe fields that are only 1 character long,
leave columns 9 through 12 (From) blank, and enter
the number of the record position that contains the
character in columns 13 through 16 (To).

Column 17 (Conditionally Forced Character)

See Column 7 for a general discussion of forced control
fields. You make an entry in column 17 when you want
to use a conditional force. (For example, you might want
to put an * in a control field only if the present entry is
an A.) When you use conditional force, the input record
does not change, but the work and output records will
contain an * instead of an A. (See Column 7 or Column
18 for more information about conditional force.)

The column 17 entry tells the sort program which character
in the control field (defined in columns 13 through 16)

you want to replace. The sort program checks to see if the
control field in the work record contains the character you
specified in column 17. If it does, the character in column
18 replaces the control field character.

If a control field can contain any one of several characters,
and you want to specify a forced character replacement
for each one, you must include a column 19 entry in all

of the forced field lines (except the first). See Column 19
for instructions.

Besides being used for conditional force lines, column 17
can also be used as a summary overflow indicator field.
The column 17 entry, in this case, is the character that is
the overflow indicator. For more information on summary
overflow indicator fields, see Columns 20-22.

Column 18 {Substitute Character)

See Column 7 for general discussion of forced control fields.
You make an entry in column 18 only when you are using

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.

Remember that a changé to the control or data field does
not alter your input record. Also, if you want to use
substitute characters, you can force a 1-character field
{only an entire character can be forced).

Besides being used for forced field lines, column 18 can

be used as a summary overflow indicator field. The column
18 entry, in this case, is the character to which the over-
flow field is initialized. For more information on summary
overflow indicator fields, see Columns 20-22.

Field Specifications 4-11



Defining a Conditionally Forced Character

1. Fill in columns 1 through 6 as you would for any
control field.

2. Put an F in column 7.
3. Put a C, Z, or D in column 8.
4, Leave columns 9 through 12 blank.

5. Define the position of the control field in the input
record in columns 13 through 16.

6. Enter the character you want to replace in column
17.

7. Enter the character you want to replace it with in
column 18. (You can use any character in column
18.)

Defining a Force-All Character

1. Fill in columns 1 through 6 as you would for any
control fieid.

2. Putan Fincolumn 7.
3. PutaCincolumn 8.
4. Leave columns 9 through 17 blank.

b. Put the character that replaces the control field in
column 18.

6. Put any character in column 19. (The character in
column 19 tells the sort program that the line refers
to the same control field in the work record as the
preceding line.

If you do not place a force-all line after conditional force

" lines and the sort program does not find the specified
characters in the control field of the input record, the sort
program:

® Replaces the control field character with hex FF (if you
specified ascending sequence in the header line).

® Replaces the control field character with hex 00 (if you
specified descending sequence in the header line).

4-12

Defining an Unconditionally Forced Character

1. Fill in columns 1 through 6 as you would for any
control field.

2. Putan Fincolumn 7.

3. PutaCincolumn8.

4, Leave columns 9 through 17 blank.

5.  Put the character you are forcing in column 18.
Sample Job 4 in Chapter 7 illustrates the use of uncondi-
tionally forced characters to group record types.
Specifying an Overflow Indicator Field

1. Fill in columns 1 through 6 as you would for any
control field.

2, Put an S in column 7.
3. Put a V in column 8.
4, Leave columns 9 through 16 blank.

5. Enter a character in column 17 if you do not wish to
use an * as a replacement. If overflow occurs in any
summary data field in the record, the initial value of
the overflow field will be replaced by the character
in column 17.

6. Enter a character in column 18. If none of the sum-
mary data fields overflow, the overflow field will con-
tain the character specified in column 18.



Column 19 (Specifying Replacements for More Than One
Character)

If a control field in the input record can contain any one of
several characters and you want to specify forced character
replacements for more than 1 character, use a separate line

to define each character you want to replace and the forced

character you want to replace it with.

Coding Rules

10.

1.

12.

13.

14.

15.

Fill in columns 1 through 6 as you would for any
control field.

Put an F in column 7.

Put a C, Z, or D in column 8.

Leave columns 9 through 12 blank.

Define the control field in columns 13 through 16.

Enter the first character you want to replace in
column 17.

Enter the character you want to replace it with in
column 18.

Fill in columns 1 through 6 {(of the next line) as you
would for any control field.

Put an F in column 7.

PutaC, Z, or D in column 8.

Leave columns 9 through 12 blank.

Define the control field in columns 13 through 16.

Enter the next character you want to replace in
column 17.

Enter the character you want to replace it with in
column 18.

Enter any character (except blank) in column 19.
Your entry tells the sort program that the line refers
to the same control field in the work record as the
preceding line.

Repeat steps 8 through 15 for any other characters to be
replaced.

Examples of Using Forced Control Fields
You can use forced control fields to change (add to or
replace) a character in a 1-position contro! field. The

following examples represent these types of forced control
characters:

® Unconditional force
® Conditional force using only forced control fields

® Conditional force using normal or opposite control
fields and forced control fields

® Force-all
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Unconditional Force

This example illustrates how you can unconditionally
place a control field into the work and output records.

Input Record

Position 1 (control field) 20 throqgh 22 (data field)

LA //Z 572 ,J

Y

Field Specifications

Line Forced

‘é _ o|§ This unconditional force
womber | 15 § § % 5 moves a + into the first
«[&[S boeatian HHE available work record
> x’ = E .g c
il 1 2 From To <38 el
3 4 s5{el2i8f9 10 11 12]13 14 15 8{t7[18}19 posltlon'
of7| |F He
o181 IF L | Move the data field (posi-
o F .-
; : . | tions 20 through 22 of the
input record) to the next
,l three positions of the
7
work record.
Work Record + 572

Control Data

Field Field
\
Output Record + 572
N N —
Control Data
Field Field

414



Conditional Force .Using .Only Forced Control Fields

This example illustrates how control field characters change
according ta the.conditions you specify.

Input Records

Y
Field Specifications

Y

Work Records

]

Sorted Output
Records (ascending
sequence assumed)

Position 4 (control field) 20 through 22 (data field)
A /S 618 /
B ( / 510 I'd
C 7 Z 307 7
y
If position 4 of the input record contains
Line Forced an A, move a 1 into the work record.
- H
Nomber g §_ g % £ If position 4 contains a B, move a 3 into the
AR Location 3 HE work record.
|2 &\3 From To 2|38
oi7| |+ElC YIAl | If position 4 contains a C, move a 2 into the
ols| |FIF 31X I work record.
<o [ Ed ] T EickiX
: 0 F 4 T L— Move the data field (positions 20 through
22 of the input record) to the work record.
y
1 618
3 510
2 307
N N
Control  Data
Field Field
4
1] 618
2 307
3 510
AV g
Control  Data
Field Field

Field Specifications
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This example also shows how you can use column 19 to
specify conditional replacements for more than one
character. Because continuation lines are used, only one
position in the work and output records is defined by the
first three lines. If column 19 is left blank, each line would
define a new position in the work and output records.

If you are sorting records into ascending order (A in
column 18 of the header line), the sort program places hex
FF into the work record before you force any characters.
If you are sorting records into descending order (D in
column 18 of the header line), the sort program places

hex 00 into the work record before you force any charac-
ters. Therefore, if the sort program does not find an A,

B, or C in position 4 of the input record, the hex 00 or FF
is left unchanged in the work record.

4-16

Conditional Force Using Normal or Opposite Control .
Fields and Forced Control Fields

This example is similar to the previous one in that the
control field in the input record causes changes in the work
and output records. In this case, however, the sort program
first moves the control field to the work record (because
the first control field is a normal control field) and then
changes it if necessary. Notice that any forced character
replacements are made before the records are sorted.



Position 1 (control field) 20 through 22 (data field)

-/ 510 j
) 822 /
/ 618 '/

Input Records I
5

RN

Y
Field Specifications

Move the contro! field (in position 1
‘L of the input record) to the work rec-
. ord, and use it to sort the records into
i F°":’ the specified order (assume that ascend-
ol 5|3 ing order is specified on the header line).
Number é g § g "g
3 . . B % H ~—— If position 1 of the input record contains
s o s|o|2lals 10 1 r2ha 1 15 sefrsinlie a9, replace it with a 7 in the work record.
o|7 FNC -
—::~ : GL | :}1 If position 1 of the input record contains
ol IrDid T2d a 7, replace it with a 9 in the work record.
1l 3 I | .‘-I_R'%;
‘ L— Move the data field (positions 20 through
22 of the input record) to the work record.
]
v Y
Work Records
5 510
9 822
7 618
N S —
Control Data
Field Field
Y
Sorted Output Records
{ascending sequence assumed) 5 510
7 618
9 822

Control Data
Field Field
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Force-All.

Suppose your control field can contain characters other
than A, B, or C. 1f you do not want a hex FF or 00 in the
work and output records, use a force-all line.

Input Records

Y

Field Specifications

 /

Work Records

Y

Sorted Output Records
(descending sequence assumed)

4-18

20 through 22 (data field)

177 7

Y 7/ [/ /

Position: 1 (control field)
.
Y
Line Forced
- % .
5%
g 2 g g 3
Number g§ g s '% (r——
<|s Location 2|2
i Bls
i ég_ From To § 3 38
3 4 5|6)7i8]9 10 11 12§13 14 15 15]17}18]19
ol 71 {[FIC] 1Al
o|8{ |¢lfS | _J I
ole] [F _C \ x
1o | iHQ
JNE 2 (1T [ — |

1 177

* 521

Control Data

Field Field
Y
1 177
* 521
Control Data
Fieid Field

If position 1 of the input record contains
an A, move a 1 into the work record.

If position 1 contains a B, move a 3.into
the work record.

If position 1 contains a C, move a 2 into
the work record.

This is a force-all line. If position 1 of the
input record does not contain an A, B, or

C, place an * into the first available work

record position,

Move the data field (positions 20 through
22 of the input record) to the work record.



Columns 20-22 (Overflow Field Length)

These columns are used only by a summary tagalong sort
to eliminate the possibility of an overflow condition.

You can eliminate the possibility of an overflow condition
by increasing the length of the summary data field to

allow for any anticipated overflow. To get this increase,
you code an overflow field length entry in columns 20
through 22 of the field specifications. The overflow field
length entry should be long enough to contain the sum of
the summary data field length and the anticipated overflow
length. The entry must be right-justified to column 22, and
cannot exceed the maximum field length.

For example, if you want to summarize a zoned field in
positions 6 through 10 of your input record and you know
that the output will exceed the five-position summary field
by two positions, specify a 7 in column 22.

Line Forced
5 5
Q2 o
a Els
g 2 3|2 Reserved
<15 5] §|Overflow
Number | 2I& & 2| E|Fieid
Zle Location 2 5 2| Lengn
HEN HEH
=1=1S]  From To 21318
3 4 5]el7)8)9 10 11 12]13 14 15716[17)18]19]20 21 22[23 24 25 26 27 28 29 30 31 32 33 34 35
of7! |F u 6 1 7
T
ols F
ofg F
1o F
11 F
112 F
113 F
114 F

If packed fields are summarized, columns 20 through 22
should specify the number of bytes of packed data.

For example, if you want to summarize a packed field in
positions 1 through 3 of your input record and you know
that the output will exceed the three-position packed
summary field (five numbers plus sign) by one position,
“specify a 4 in column 22 (seven numbers plus sign).

Line

n
Q

rls
&

B &
Sls 5|3
g 2 8le Reserved
513 £15] 5{overtiow
Number { [S]2 5| 2|5 |Fiera
5 3
" Eg Q Location v | £] E]tength
5 B
=1ele]  From To 2133
3 4 s50le]|7018]s 10 11 12]13 14 15 16{17[18 1920 21 22{23 24 25 26 27 28 29 30 31 32 33 34 35
of7] | s
ofs F
ola| |F
1[of {F
1)1 e
1]2] |¢ —
1a| |f
vaf [

Example of Summary Overflow Indicator Field
Sometimes the summary data field size is too small to hold

the sum of the corresponding data fields. Suppose the
sorted file for a mail order company looked like this:

li552 75 |

I AB52 23

Catalog Number Catalog Number
Number Sold Number Sold

l Ab52 5 l C200 10 l
Catalog Number Catalog Number
Number Sold Number Sold

I C200 16 |
Catalog Number
Number Sold

If the company used a summary sort but specified only
two positions for the summary data field, its sorted file
would look like this:

A552 03 l | C200 26
Catalog Number Catalog Number
Number Sold

Number Sold

The number sold for the first catalog number should be
103, but since you have only a two-position summary field,
the third digit overflowed and was lost. Since the company
must know when an overflow occurs, its programmer will
define an overflow indicator field that will print a summary
overflow indicator whenever an overflow occurs.

Note: You can have only one summary overflow field
for each record type.
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To define a summary overflow field, put an S in column

7 and a V in column 8. The overflow field will be initial-
ized to the character specified in column 18. If overflow
occurs in any summary data field in the record, the initial

value of the overflow field will be replaced by the character

in column 17. (If you did not put an entry in column 17,
the initial value of the overflow field will be replaced by
an *.) If none of the summary data fields overflow, the
overflow field will contain the character specified in
column 18.

Here are the entries you would make to:
1. Initialize an overflow field to +.

2. Replace the + with an * whenever a summary data
field overflows.

Line Forced
By 5
g 5|8
g E 8 _’;“ Reserved
< =] 5[5 ] §|Overtiow
Number | |9 51z z|Fied
gla Location v|2|2|tenath
88N 51gls
HEE 51%|2
= 12|8]  From To &1218
3 4 s)|el7]8]9 10 11 12[13 14 15 16]17]18]19 {20 21 22{23.24 25 26 27 28 29 30 3t 32 33 34 35 36
0{7 F '+
0|8 F
o0l9 F
1|0 F
101 F

Suppose the following field specifications were used for
the previous example:

Line Forced
': 5
3 Bk
g2 K Reserved
SE 5|51 §|Overflow
Number | |S1& & 2|5 |Fiee
gle Location v 2] 2{Lensth
(83 HHE
Z2[S]  From “To 21313
3 a sie|7]ale 1011 1213 14 15 16]17[18]19]20 21 22|23 24 25 26 27 28 29 30 31 32 33 34 35 36
aof7| [F [1’
0y8 F 1
olaf [F %
110 F
1)1 F

The output records would then contain the catalog num-
ber, the number of items sold (a summary data field), and
the overflow field. The overflow field is initially blank,
but it will contain an * after an overflow.

420

The summary output records would then look like this:

l Ab55203* l
v

Catalog Number Overflow
Number Sold Field
| C20026% [
N
Catalog Number Overflow
Number Sold Field

You can also use the V entry in column 8 with a D entry
in.column 7. The character you specify in column 18 is
unconditionally forced into your work record. See
Sample Job 6 in Chapter 7 for an example of using these
entries.

Columns 23-39 (Reserved)

These columns are not used. Leave them blank.

Columns 40-72 (Comments)

Columns 40 through 72 are for your comments. If you
instructed the sort program to print sequence specifications
(column 27 of the header line is either blank or contains a
zero), comments are printed along with your sequence
specifications. The comments have no effect on program
operation. '

Columns 40 through 45 are enclosed in dotted lines on the
coding sheet, because many programmers like to use these
columns to write the names of fields they described in the
field lines. '



"To run any sort job, you must:

® Know the types of files you will use (input file, work
file, output file)

® Supply operation control language (OCL) and sequence
specifications to run your job

You can enter OCL statements to load and execute a sort
job into the system in three ways: by using the SORT
command; by executing your own sort procedure stored
on disk, or by entering your own sort procedure through
a display station keyboard.

FILE INFORMATION
File Characteristics

Input File

The input file is an area on disk that contains records to
be sorted. Any existing indexed, sequential, or direct file
with fixed length records can be used as input to the sort
program; for example, an RPG Il file or a file from a pre-
vious sort job. If you use the direct access method to
create a file for sort, you might want to test for and omit
blank records because direct file areas are set to blanks
before the file is created.

Note: Unformatted sequential files created by FORTRAN
do not have fixed length records. Therefore, they shoul/d
not be used as input to the sort program.

Chapter 5. How to Run Sort

Work File

The work file is an-area on disk that is set aside as a work
area. The sort program uses this area as working storage
during the sorting process. You can either specify the work
file area on disk or you can let the sort program automati-
cally allocate it.

You should usually give a work file scratch status
(RETAIN-S or RETAIN-J) because the work file is created
during a sort and usually has no function after the sort job
(or sort job step in a multiple-step procedure) is completed.

QOutput File

The output file contains the sorted file. {f the output file
exists before the sort, it cannot have permanent status
(RETAIN-P) because the sort program cannot write into
an existing permanent file. However, if the output file is
built during the sort, it can have scratch (RETAIN-J),
temporary (RETAIN-T), or permanent (RETAIN-P) status.
RETAIN-S should not be used because the file will not
exist at the end of the sort job.

Automatic Work File Allocation

If you omit the work file FILE statement from your sort
OCL statements, the sort program will try to automatically
allocate a scratch area on the disk. This scratch area (which
is allocated if enough disk space is available) will be large
enough to contain all of the work records if all input
records are selected for sorting.
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File Programming Considerations

You must consider several file characteristics when setting
up your files or selecting the type of sort you will use.
Some basic considerations are:

Considerations Addrout Sort (SORTA) Tagalong Sorts (SORTR, SORTRS)

Work file size Work file needs only be big enough Work file must be big enough to contain
to contain control fields and relative the entire file to be sorted.! (See Appendix A
record numbers. for information on how to calculate work
file size.)
Sort output Relative record numbers only. Control fields, data fields, and summary data

fields. (See Types of Sort: Addrout, Tagalong,
and Summary Tagalong in Chapter 1.

Input file overlay Output file should not overlay the Output file can overlay the input file; that |s the
input file.?2 ‘ input file can also be the output file.2

Sort job running Usually shorter than SORTR or Usually longer than SORTA.

time SORTRS.

Lif the input file is a shared file (DISP-SHR) to which records are being added, or to which records have been added but that has not been
closed, a FILE statement for the sort work file must be supplied before the records in the input file can be sorted. If the number of
records in the input file is known, use that number to calculate the work file size. If the number of records in the input file is not known,
use the maximum number of records that the input file can contain to calculate the work file size. (See Appendix A for information on
how to calculate work file size.)

If your input file is overlaid, you must have a backup copy of your input file that you can access using your addrout sort output.

The space for the output file can be the same as the space for the input file. However, you should not overlay a file you want to sort unless
you first make a backup copy of your input file. When you use the input file as the output file, either you must specify (for your output
file) the location and size, or you must indicate that the output file is an existing file by specifying DISP-OLD in your output file FILE
statement. (See description of FILE statement parameters in the System Support Reference Manual.)




RUNNING SORT BY USING THE SORT COMMAND

The SORT command permits you to run certain sort jobs
without supplying your own OCL statements (see SORT
Command Limitations). When using the SORT command,
your sequence specifications must be stored in a source
member on disk. The SORT command format is:

SORT input file label,source member
output file label,number of records, [user library name],

[+]

SORT Command Parameters
SORT command parameters are:

Input file label: Label of the existing data file on disk to
be sorted.

Source member: Name of the source member that contains
the sort sequence specifications.

Output file label: Label of the file that will contain the
sorted data. This label must not be an existing file label.

Number of records: Number of records that the new out-
put file will contain.

User library name: Name of the user library that contains
the source member. |f the user library name is omitted,

- the sort program searches the system library (#LIBRARY)
for the source member.

Y . Place the sort job on the input job queue. Y specifies
.IN" that the sort job should be placed on the input job
gueue. N (default) specifies that the sort job should not be
placed on the input job queue. If this parameter is used to
place a sort job on the input job queue the sort program
must be contained in the system library (# LIBRARY).

Input file label, source member, output file label, and
number of records are always required. User library name
is required only if the source member is contained in a
user library. {See the System Support Reference Manual
for more detailed information on source members and
user libraries.) ‘

SORT Command Keying
The SORT command statement can be keyed in two ways:

1. It can be keyed in its entirety, for example:

SORT MASTER,MASPECS,SORTMAST,
1000,LIBR1,Y

If any of the first four pararﬁeters are not keyed in, a
display appears prompting for those parameters (see
2 which follows). If the user library name parameter
is not entered, the default is to #LIBRARY. If the
input job queue parameter is not entered, the default
is to N. Any parameter entered with the SORT
command appears in the display prompting for the
parameters. You can rekey any of the parameters
when the screen appears.

2. The word SORT can be keyed, which causes the

following display to appear. The display prompts for
all the parameters:

LABEL OF FILE TO BE SORTED

NAME OF SOURCE MEMBER CONTAINING
THE SORT SPECS

LABEL OF THE OUTPUT FILE

NUMBER OF RECORDS TO BE PLACED
IN THE OUTPUT FILE

NAME OF USER LIBRARY CONTAINING
THE SOURCE MEMBER

PLACE JOB ON THE INPUT JOB QUEUE
(NORY)

If any required parameter is omitted in response to
the display, they will be prompted for individually on
the display screen:
ENTER FILE LABEL OF FILE TO BE SORTED
ENTER SORT SPECS SOURCE MEMBER NAME
ENTER FILE LABEL FOR SORT OUTPUT FILE

ENTER NUMBER OF RECORDS TO BE SORTED
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After the SORT command statement is entered in one of
the preceding ways, all parameters are checked to ensure
their accuracy. A message is displayed when an error is
encountered in a parameter. If none of the parameters
contain an error, the SORT command is either placed on
the input job queue or causes the following procedure to
be executed: ' :

// MEMBER PROGRAM1-#GS#MM
// MEMBER USER1-#GS#MM
/I LOAD #GSORT

// FILE NAME-INPUT,LABEL-input file label,
DISP-SHR

// FILE NAME-OUTPUT,LABEL-output file label,
RECORDS-number of records

// RUN

// SOURCE source member[,yser library name]

5-4

SORT ‘Command Limitations

Use of the SORT command places limitations on the input
file and the output file, and also requires that the sequence
specifications be placed in a source member before the sort
job can be run.’ : :

Input File Limitations

® Only one file on the disk should have the input file label.
If the SORT command is used and more than one file
have the given input file label, the file that has the latest
date is sorted.

_ ® The sorted file cannot be written back over the input

file.

Output File Limitations

® The output file must be a new file. The sorted file can-
not be written over a file that already exists on the disk. -

® The output file is always a temporary file. Therefore, if
the output must be something other than a temporary
file, the SORT command cannot be used. °

Besides these limitations, the SORT command automati-
cally allocates a work file, which generally increases the
time needed to run a sort job. If you wantto minimize
sort running-time, do not use the SORT command. . For
more information on sort timing considerations, see
Chapter 6. s



RUNNING SORT BY USING YOUR OWN SORT
PROCEDURES

File Information Needed When Using Your Own Sort
Procedures

The following text contains general file information. (For
detailed FILE statement parameter descriptions, see the
System Support Reference Manual.)

If you enter your own OCL statements, you must supply
the sort program with the following information:

About the Input File:

® Label of the file you will sort. The FILE statement
NAME must be INPUT. Use the LABEL keyword to
give the sort program the label of your file if it is not
INPUT. For example:

// FILE NAME-INPUT,LABEL-MASTER

where MASTER is the label of your input file.

About the Work File (Optional):

® | abel of your work file. The FILE statement NAME
must be WORK. Use the LABEL keyword to give the
sort program the label of your file if it is not WORK.
For example:

// FILE NAME-WORK,LABEL-SORTWORK,

{BLOCKS- } S
number, RETAIN-
RECORDS- J

where SORTWORK is the label of your work file.

® Number of blocks or records in the work file. In the
work file FILE statement, the number after either
BLOCKS or RECORDS indicates the total number of
blocks or records in the work file. See Appendix A for
information on how to calculate the number for either
BLOCKS or RECORDS. ‘

® Status of the work file. RETAIN-S (scratch at end of
sort job step) or RETAIN-J (scratch at end of job)
indicates work file status. The work file is usually a
scratch file because you usually do not need its infor-
mation after a sort job (or sort job step in a multiple-
step procedure) is run.

Note: If the input file is a shared file (DISP-SHR) to \
which records are being added, or to which records have
been added but that has not been closed, a FILE state-
ment for the sort work file must be supplied.

About the Output File:

® Label of the sorted file. The FILE statement NAME
must be OUTPUT. Use the LABEL keyword to give
the sort program the label of your file if it is not
OUTPUT. For example:

// FILE NAME-OUTPUT,LABEL-SORTMAST,

BLOCKS- J
number,RETAIN-{ T.
RECORDS- P

where SORTMAST is the label of your output file,

® Number of blocks or records in the output file. In the
output file FILE statement, the number after either
BLOCKS or RECORDS indicates the total number of
blocks or records in the output file. See Appendix A
for information on how to calculate the number for
either BLOCKS or RECORDS.

® Status of the output file. RETAIN-J (scratch at end
of job), RETAIN-T (temporary), or RETAIN-P
(permanent) indicates output file status. A file built
during the sort job can have any of these parameters;
however, an output file that exists before the sort job
is run cannot have permanent status because the sort
program cannot write into an existing permanent file.
RETAIN-S should not be used because the file will not
exist at the end of the sort job.

Note: |f the work or output file you want to use is an
existing scratch (RETAIN-J) or temporary (RETAIN-T)
file, you must either supply the location where the file
begins and its originally allocated size or you must indi-
cate that the file is an existing file by specifying DISP-OLD
in your work or output file FILE statement. (See descrip-
tions of FILE statement parameters in the System Support
Reference Manual.)
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Source Member Informafion Needed When Using Your
Own Sort Procedures

A source member can contain the sort sequence specifica-
tions for a sort job. If this source member is in a library
other than the system library, the user library name must
be placed on the SOURCE statement in order for the
source member to be located by the sort program.

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

- Note: The wrong sequence'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.

The format of the SOURCE statement is:

// SOURCE source member [,user library name]
where the user library name is an optional parameter.
For a detailed description of source members and user
libraries, and for information‘on how source members and
procedures can be created by using the SMAINT system
utility program, see the System Support Reference
Manual,
Source members and procedures can also be created and
updated by the Source Entry Utility (SEU). See the

Source Entry Utility Reference Manual for information
on how to use SEU.

Executing Sort Procedures Stored on Disk
If you use a procedure that is on disk, sort sequence

specifications either can be contained in a source member
or can be contained within the procedure.

To execute the procedure, enter either:
name

or
// INCLUDE name

where name is the name of the procedure.

56

I_f the sort sequence specifications are contained in a source
member, the procedure includes:

// LOAD #GSORT

/! FILE NAME-INPUT, . ..

// FILE NAME-WORK, . . . (optional)

// FILE NAME-QUTPUT, ...

// RUN

// SOURCE source member [,user library name]
where the referenced source member includes:

(header specification)

(record type specifications)

(field specifications)

// END

Note: If the procedure is one that does not call a terminal,
an END statement must also follow the SOURCE
statement.

The sort sequence specifications can be included in the
procedure, which then includes:

// LOAD #GSORT

// FILE NAME-INPUT

// FILE NAME-WORK, . . . (optional)
// FILE NAME-OUTPUT, ...

// RUN

(header specification)

(record type specifications)

(field specifications)

// END



Note: The procedure should contain an END statement

after the last sort sequence specification statement. If

there is no END statement, undersirable results may occur.

For example:

® OCL statements following the last sort sequence
specification statement will be diagnosed as sort
sequence specification statements.

® The PROGRAM1 message member will be reset so that
no sort error messages are issued if the END statement

is keyed in at the display station keyboard after the
procedure is done executing.

Entering Sort Procedures through a Display Station
Keyboard

If you enter the OCL for a procedure through a display
station keyboard, sort sequence specifications either can be

contained in a source member or you can key them in with
the sort procedure OCL.

When sort sequence specifications are contained in a source
member, the following OCL statements are keyed:

// LOAD #GSORT

// FILE NAME-INPUT, ...

// FILE NAME-WORK, . . . (optional)

// FILE NAME-OUTPUT, ...

// RUN

// SOURCE source member[,user library name]
where the referenced source member includes:

(header specification)

(record type specifications)

(field specifications)

// END

The sort sequence specifications can be keyed in with the
sort procedure OCL statements as follows:

// LOAD #GSORT
// FILE NAME-INPUT, ...
// FILE NAME-WORK, . . . (optional)
// FILE NAME-OUTPUT, ...
// RUN
{header specification)
(record type specifications)
(field specifications)
// END
Note: The END statement indicates to the sort program

that the last sort sequence specification statement has
been entered.
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The time required to run a sort job can vary greatly, and
depends on the following factors:

® Number of records to be sorted
® Record size
® Number of sequence specifications

® Whether or not alternate collating sequence is being
used.

® Disk location of the input, work, and output files

® Whether or not automatic work file allocation is being
used

® Order of records in the input file

® Use of the non-verify option

® Region size

® System environment in which a sort job executes

The following text describes how each factor affects the
time required to run asort job.

NUMBER OF RECORDS TO BE SORTED

The more records you want to sort, the longer the sort job
takes to run. For the most efficient sort job, therefore, use
the record omit option whenever possible.

RECORD SIZE

The larger the records, the longer it takes to sort a file.
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 record size by-the length of

that field. Remember, the sort program builds a work
record for each input record included in the sort.

Chapter 6. Performance Considerations

NUMBER OF SEQUENCE SPECIFICATIONS

The more sequence specifications you use, the less main
storage space will be available for records.

® Code required by the select/build routine for any sort
job uses about 100 bytes of storage. (The select/build
routine is the machine language program created by the
sequence specifications.)

® Each sequence specification uses about 25 bytes of
storage. (Remember that comment lines use no main
storage.)

® |f you specify includes and/or omits (referring to packed
data) for your sort job, the select/build routine will use
an additional 200 bytes of storage.

® |f you specify field statements {referring to packed data)
for your sort job, the select build routine will use an
additional 80 bytes of storage.

® An alternate collating sequence uses an additional 375
bytes of storage.

Consider using additional sequence specifications to ex-
clude records you do not want to sort. Your sort job may
run faster than if you use fewer specifications but process
more records.

ALTERNATE COLLATING SEQUENCE

Use of an alternate collating sequence increases the time
it takes to run a sort job (see Alternate Collating Sequence
in Appendix B).

DISK LOCATION OF FILES

Because the sort program must move each record you want
to sort at least two times (first from the input file to the
work file, then from the work file to the output file), file
location affects how long it takes to run a job. The dis-
tance the.disk arm (or arms) must travel between the input
and work files and between the work and output files can
be minimized to reduce running time.
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File Placement On a Single Disk System

The following shows how the input, work, and output files
for a sort job can be placed on a single disk system. The-
first method shown is usually the fastest:

Methods of File Placement On a Single Disk System

Positions of Read Head
to Read the Input, Work,
and Output Files

Read Head Movement / , \

) SV

15

Disk Area

[ Input

[ Output | W(;rk T

|Output rlnput | Work |

Usually Processes the Fastest
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File Placement On a Multiple Disk System

The following shows how input, work, and output files for
a sort job can be placed on a multiple disk system. The
first method shown is usually the fastest:

Methods of File Placement On a Multiple Disk SystemA

Positions of Read Head
to Read the Input, Work,
and Output Files

RN

Read Head Movement

Disk Area< — | Input | L I
[ Output] | |
| Input [Work | Output |
First Disk
Read Head Movement
vy T

Output [Work | [

Disk Area l
| Input [Work | [

l 1 I I

Second Disk

Usually Processes the Fastest

The first disk can be either disk A1 or A2; the second disk
is the other one. If all files must be contained on one '
disk in a multiple disk system, use file placement as des-
cribed under File Placement on a Single Disk System.

Note: On asystem that is running in a multiprogramming
mode, a sort job may run faster if one spindle is totally
dedicated to accessing the sort input, work, and output
files. :



AUTOMATIC WORK FILE ALLOCATION
Single Disk System

Automatic work file allocation usually increases the time
needed to run a sort job on a single disk system because an
automatically allocated work file is not arranged for a fast
sort run. If you want to minimize sort running time,
determine the best location for your work file and use the
FILE statement to specify your work file location rather
than using automatic work file allocation.

Multiple Disk System

Automatic work file allocation usually does not increase

the time needed to run a sort job on a multiple disk system.

Run time increases only if both input and output files are
on one disk and space is not available for the work file on
the other disk. In this case, sort job run time is similar to
the time required to run the same sort job on a single disk
system.

ORDER OF RECORDS IN THE INPUT FILE

The order of input file records can affect how long it takes
to run a sort job. Suppose that two files have about the
same number of records to be sorted. Suppose further
that the two files contain identical information; however,
the first file has more records in the sequence you want
than the second file has. The records in the first file can
usually be sorted faster than those in the second file if the
same sequence specifications are used to sort both files.

NON-VERIFY OPTION

If an N is entered in column 34 of the sort header specifi-
cation, the sort program does not verify data written on

the work file. The amount of performance improvement
depends on file size, number of records, and file location.

Because you might create a file of invalid data when you
specify the non-verify option, using this option is usually
not the best way to improve your sort program perfor-
mance. You should consider other factors that affect
performance before you use this option.

REGION SIZE

You can increase the region size that the sort program uses
whenever you have enough main storage available to do so.
The larger region size usually allows the sort program to
process more records per disk access, which usually reduces
the time required to sort records in a file. (The minimum
region size for the sort program is 14K bytes.)

SYSTEM ENVIRONMENT IN WHICH A SORT JOB
EXECUTES

Two identical sort jobs operating in equal size regions may
have different run times, depending on their respective sys-
tem environments. A sort job that competes for system
resources in a multiprogramming environment usually re-
quires more running time that the same sort job would
require if it were the only job executing on the system.
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Chapter 7. Sample Sort Jobs

Each of the seven jobs in this section has:

1. An introduction explaining its purpose

2. Filled-out sequence specification sheets

3. Discussion of the sequence specifications

The first six jobs use the following files and input records.

(Sample Job 7 uses other files and input records, which
are explained in the introduction to that job.)

Files Records in Files Contents of Records
Inventory Inventory Quantities of items
file records in stock

Number of trans-
actions for each

stock item
Transaction Issue records Shipments of items
file . to customers
Receipt Purchases of more
records items from suppliers
(vendors)
Adjustment Corrections to inven-
records tory quantities
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The formats of the four types of records are shown in the

following charts.

Record Formats for the Inventory File

Record Field
Positions Names Contents'
1-6 ITEM Number of stock item to which the record applies. Item ﬁr
7-10 CLASS Class of the item (men's clothing, jewelry, and so on). Information
11-24 DESC Description of the item.
25-27 LOC Location of the warehouse where the item is stored.
28-29 UNIT Unit of measure for ordering the item (by the pound,
by the dozen, and so on).
30-34 COST Cost of the item per unit.
35-39 PRICE Price (per unit) at which the item is sold.
40-45 REORD Reorder point (lowest stock quantity allowed).
Inventory 46-50 QaTty Number of units to order when reordering. Stock Status
Record 51-566 BAL Number of units in stock. and
57 Not used. Reorder
58-62 ORDER Number of units ordered, but not yet received. Information
63-68 Not used.
69-74 AVAIL Number of units available (BAL + ORDER).
75-80 PORDER Purchase order number.
81-86 PDATE Date of purchase order.
87-91 VEND1 First vendor.
92-96 VEND2 Second vendor.
97-99 TRANS Number of transactions for this period. Transaction
100-105 TDATE Date of last transaction. Activity
106-111 ISSUES Number of units issued during this period.

lAny unsigned numeric field {packed or zoned) can be treated as character information.




Record Formats for the Transaction File

Record Field

Positions Names Contents! -

1 ID I (identifies this record as an Issue record).

2-7 ITEM Number of the stock item to which record applies.

8-12 QTyY Number of units ordered (5 dozen, 32 pounds, and so on).

13-19 CUST Customer number. '
Issue 2027 INV Invoice number.
Record 28-33 DATE Date of the order.

34 DIS Discount information.

35-39 PRICE Price of the item per unit.

40-42 CON1 The constant 001.

43-50 COST Total cost of items ordered.

1 ID R (identifies this record as a Receipt record).

25 CLASS Class of the item ordered (men's clothing, jewelry, and so on).
Receipt 6-11 ITEM Number of the item ordered.
Record 12-16 PRICE Price of the item per unit (by the dozen, by the pound, and so on).

17-22 PORDER Purchase order number.

23-27 QTyYy Number of units ordered.

1 ID A (identifies this record as an adjustment record).

2-7 ITEM Number of the stock item to which record applies.

8 CODE Adjustment code (identifies reason for the adjustment).
Adjustment 9-13 QTY Number of units (dozens, pounds, and so on) being added or subtracted.
Record 14-17 OK Authorization for the adjustment.

18-23 DATE Date of the adjustment.

lAny unsigned numeric field (packed or zoned) can be treated as character information.

SAMPLE JOB 1: PRODUCING A FILE OF INVENTORY
INFORMATION FOR REORDERING STOCK ITEMS

The sort program selects inventory for stock items that
need to be reorderd. These are items for which the
quantity on hand (AVAIL field) is less than or equal to
the reorder point (REORD field).

Output records are to contain information needed to
reorder the items. The information is in these fields:
CLASS, ITEM, DESC, UNIT, COST, QTY, AVAIL,
PDATE, VEND1, VEND2, and PORDER.

Output records are to be in ascending order by class
(CLASS field) and by item numbers (ITEM field) with-
in each class.

Sample Sort Jobs

7-3



IBM

International Business Machines Corporation

SEQUENCE SPECIFICATIONS

GX21-9089
© Printedin US.A,
75 76 77 78 79 80

1,2

Program
Header Page m Identification
Line Job _ Card Match % = g % CCP/Disk Sort Only
Card: X z %7 I g 22 [z Ol Record
;%i‘ggézggt (Li:'gb:/st‘e::mv _g. Stacker Select § % s g Output § o: § :3 % Length Job Description
Number D SORT Cor:tr?IrF:r‘xd £ ME 31g| Recors |8|519] 812,18 )
8| sonra, sortas|recora tvoe | 3ol ol ol ololE[E1Z 3| Lo 15131512| B[R I
Pl orm | [E[MMY01°12|2 €| HEHEIEE l
3 4 51647 8 9 10 11 12]13 14 15 16 17 |18 |19]20 |21 |22 |23 |24 |25 2‘(‘5 27 |28 (29 30 31 323334 c3:5 36|37 38 5; 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
ololo[«/QORTR [ T | [110A L6l INEENEERERRNEENREREREE ARERRENEN
Record Type ’
tne |5 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
E ) EQ Constant.
5 g 2 i:’:: ?1? le—Keyword—>f  |memm—————— o
Number || 15| 5} IS ™ 1 Record !
é g g S1  Location LE |5 Location 1 Name |
“1 From To | CE [ From To | |
3 4 5(|6|7|8]9 ‘|0 11 12|13 14 15 16|17 181920 21 22 23|24 25 26 27'25 29 30 31 32 33 24 35 36 37 38 3940 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 €9 70 71 72
T
T 0] | 169, | [7HLEF| | 40 | 45, VAL FLD| LLESS, OR EG EORD. FLD
0|2 | |
ofs ! T
! 1
04 H 1
ols : |l
ols ! !
Field
Line Forced Comments
g s % % T -
N £15( 5|overtiow " !
Number | 19| 5le|%|Fiern Field |
g E Location ° g 2|Length Name I
glelx HEE
ZiZl8]  From o 2|38 [
i 3 4 s|efl7{8]9 10 11 12|13 14 15 16}17]|18]19|20 21 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39|40 41 42 43 44 45'43 47 48 49 50 51 52 53 64 55 56 57 68 59 60 61 62 63 64 65 66 67 68 69 70 71 72
T T
o ‘\lc 7, 1@ § ?ota| 10 Ch;’;cterrs CTEAE[S 1| (S:LS(S:S, 0§_EWEW(’1“;EIF L Y.? C
o|8| |r 1 - K 1] U
]
ool lriniet | |11 ﬁg DESC | ' DESCR]PTION olF ITEM
‘ r|
eI p TUNLT T UNI T OFL EASURE
‘ ) I l
1 IpiC % y Total—54 Characters COS ' COST PER_UNIT
[ |-Die [ H o ey eND2 G| | | REORD GUANTIITIY
P 69 17 fincluding ' "TIAVIATL N TS AVAlI ILAIBLE-- BAJLI*ORDE
< -lple[ T8 and PORDER on page 02) T pyATIE[ | |pURICHASE! ORDER! D 1

Since there is not enough space on the first coding sheet
for the last three fields, they are coded on a second sheet.
To show the proper sequence for the last three fields, put
a 02 in columns 1 and 2 of the second coding sheet.

International Business Machines Corporation

SEQUENCE SPECIFICATIONS

GX21-8089
Printed in U.S.A.
76 76 77 78 79 80

12

Page m

Program

Header Identification
| Line J Job J lw Card Match El ]A] r@lg | lCCP/DiskSortOnly ] ]
= < lT
Field
Line Forced Comments
N &
2 sigyt Y = =
Qls S|s R d
<|3 £15] 5| overttow eserve !
Number | O[S 5| 2| g |Fied Field |
Zls Location 2|2} 2|Length Name |
HEE HHE |
[ 1 [3) From To <|3|38
3 4 s|lebzl8|9 10 11 12[13 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[43 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
! R
SENE BN VENDH T FILRST IVE
Al
JORGIAR R VEND2 " SECOND VENDO
oo |-IDic] | (751 | 18 PORDER |PURCHASE DRDER NUMBE
1lol e :
1)1 F |
2] |¢ T
113 F |
1al| |F ;




Header Specification

Columns 1-2

01 identifies this sheet as the first sequence specifications
sheet.

Column 6

H identifies the line as a header line.

Columns 7-12

SORTR identifies the job as a tagalong sort.

Columns 13-17

The control fields used to sort records in this job are
CLASS and ITEM. The total of their lengths is 10, which
is the entry for columns 13 through 17.

Column 18

The A stands for ascending order. Output records are to be
sorted into ascending order by CLASS and ITEM fields.

Columns 29-32

The output records contain 11 fields, including two control
fields (CLASS and ITEM) and nine data fields. Control
fields are not being dropped (column 28 is blank). There-
fore, the length of the output record is the total length
(64) of all 11 fields described in field specifications.

Column 36

N in column 36 indicates that the sort program will create
an empty output file if no records are found in the input
file or if no records are selected for sorting, and will not
issue message SORT—7724 NO INPUT RECORDS
INCLUDED.

Record Type Specifications

Column 6

| identifies the‘line as an include line. The input records
described by the line are used by the sort program. All
other input records are omitted.

Column 8

Both factor 1 and factor 2 fields are numeric positive
fields. The D in column 8 causes zeros and blanks to be
considered equal if leading zeros were not recorded.
Columns 9-16, 17-18, and 20-27

Inventory records for which the number of units available
(AVAIL) is less than or equal to the reorder point

(REORD) are selected:

® Columns 9 through 16 identify the location of the
AVAIL field (record positions 69 through 74).

® Columns 20 through 27 identify the location of the
REORD field (record positions 40 through 45).

® Columns 17 and 18 define the comparison made be-
tween the two fields.

Column 19

An F in column 19 indicates that factor 1 is compared to
the field located by the entries in columns 20 through 27.

Columns 40-72

Columns 40 through 72 are comment columns.

Field Specifications
Column 6

F identifies the lines as field specification lines.
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Column 7

The first two fields described (CLLASS and ITEM) are
normal control fields. The rest are data fields. All are

included in the output record (column 28 of the header

line is blank).

The records are sorted into ascending order by the CLASS
field. Within each class, the item number (ITEM field) are

in ascending order.

CLASS Sequence .

ITEM Sequence

Sequence of Records
in Sorted Output File

Lowest class no.

Each higher
class no.

Highest class no.

Lowest item no.
Next higher item no.

Third higher item no.

Highest item no.

Lowest item no.
Next higher item no.

Third higher item no.

Highest item no.

Lowest item no.
Next higher item no.

Third higher item no.

Highest item no.

Lowest class no. - Lowest item no.
Lowest class no. - Next higher item no.
Lowest class no. - Third higher item no.

Lowest class no. - Highest item no.
Class no. - Lowest item no.

Class no. - Next higher item no.
Class no. - Third higher item no.

Class no. - Highest item no.
Highest class no. - Lowest item no

Highest class no. - Next higher item no.
Highest class no. - Third higher item no.

Highest class no. - Highest item no.

Column 8

Zone and digit portions of all characters in all fields are
used as they appear in the input records.

Columns 9-16

Columns 9 through 16 identify the locations of fields in the

input records.

Columns 40-72

Columns 40 through 72 are comment columns.
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SAMPLE JOB 2: PRODUCING A RELATIVE RECORD
ADDRESS FILE FOR AN ENTIRE INVENTORY FILE
® Assume that the inventory file is an indexed file. The
ITEM field is the record key used in the index. (The
record keys are in ascending order.)

This job creates a record address file containing relative
record numbers of all records in the file. |t sorts them
into ascending order by the CLASS field. Within each
class, addresses are also sorted into ascending order by
ITEM field.

As a result of this job, inventory records can be pro-
cessed consecutively in either of two ways:

1. By using the file index, which is in ascending
order by ITEM field.
2. By using the record address file created by the sort

program, which is in ascending order by CLASS
and also by ITEM within each class.

GX21-8089
IBM Business Machines C Printed in US.A,
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]
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]
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Header Specification
Column 6

H identifies the line as a header line.

Columns 7-12

SORTA identifies the job as an addrout sort.

Columns 13-17

The control fields used to sort relative record numbers in
this job are CLASS and ITEM. The total of their lengths
is 10, which is the entry for columns 13 through 17.

Column 18
The A stands for ascending order. The records are sorted

into ascending order by item class (CLASS field), and by
item number (ITEM field) within each class.

Record Type Specifications

Because all input records are being used and all have the
same field specifications, no record type specifications
are needed (include-all is implied).

Field Specifications

Column 6

F identifies the lines as field specification lines.

Column 7

Both fields (CLASS and ITEM) are normal control fields.

The relative record numbers are sorted into ascending order

by CLASS field and by ITEM field within each class:

CLASS Sequence ITEM Sequenée

Sequence of Records
in Sorted Output File

Lowest item no.
Next higher item no.
Third higher item no.

Lowest class no.

Highest item no.

Lowest item no.
Next higher item no.
Third higher item no.

Each higher
class no.

Highest item no.

Lowest item no.
Next higher item no.
Third higher item no.

Highest class no.

Highest item no.

Lowest class no. - Lowest item no.
Lowest class no. - Next higher item no.
Lowest class no. - Third higher item no.

Lowest class no. - Highest item no.
Class no. - Lowest item no.

Class no. - Next higher item no.
Class no. - Third higher item no.

Class no. - Highest item no.
Highest class no. - Lowest item no

Highest class no. - Next higher item no.
Highest class no. - Third higher item no.

Highest class no. - Highest item no.
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Column 8

C means that both zone and digit portions of the charac-
ters in the CLASS control field are used in the sorting
process.

D means that only the digit portions of the characters in
the ITEM control field are used in the sorting process.
This causes blanks to be treated as zeros.

Columns 9-16

The CLASS control field is located in positions 7 through
10 of the input records.

The ITEM control field is located in positions 1 through 6
of the input records.

SAMPLE JOB 3: PRODUCING A FILE OF INVENTORY
INFORMATION ABOUT CERTAIN ITEMS

The sort program selects inventory records for stock
items in classes 0126 through 0130.

QOutput records are to contain only inventory informa-
tion that indicates the activity (transactions) involving .
the stock items, The information is in these fields:
ITEM, CLASS, TRANS, and ISSUES.

Output records are to be sorted in ascending order by
class (CLASS field), and in descending order by number
of transactions (TRANS field) within each class.
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Header Specification
Column 6

H identifies the line as a header line.

Columns 7-12

SORTR identifies the job as a tagalong sort.

Columns 13-17

The control fields used to sort records in this job are
CLASS and TRANS. The total of their lengths is 7, which
is the entry for columns 13 through 17.

Column 18

The A stands for ascending order. One control field
(CLASS) is defined as a normal control field in field specifi-
cations. The other control field (TRANS) is an opposite
control field. The records, therefore, are sorted into
ascending order by item class (CLASS field); and into
descending order by number of transactions {TRANS

field) within each class.

Column 28

X indicates that control fields are being dropped from the
output records because the TRANS field is an opposite
control field. The sort program must convert the informa-
tion from the TRANS field into aspecial form so that the
records can be sorted properly. The sort program does not
return the information to its original form after sorting.
The information, therefore, would be meaningless.

The information from these two fields, however, is neces-
sary in the output records. Therefore, the fields are also
defined as data fields (see the explanation of column 7 of
the field specifications for this example).,

Columns 29-32

Because control fields are dropped from the output records,
the length of the output records is the total fength of the
fields defined as data fields in field specifications. The
length is 19, which is the entry in columns 29 through 32.

7-10

Record Type Specifications
Column 6

| identifies the record type lines as include lines. The input
records described by these lines are used by the sort pro-
gram. All other input records are omitted.

Column 7

The A in column 7 of line 02 means that line 02 is a con-
tinuation of the definition of the record described in line
01. The A means AND. An input record must meet all
conditions listed in lines 01 and 02 before it is included.

Column 8

D in column 8 of lines 01 and 02 means that the digit por-
tions of the characters in positions 7 through 10 of the
records (factor 1) are compared with the digit portions of
the constants 0126 and 0130 (factor 2). Leading blanks in
positions 7 through 10 are treated like zeros. Therefore,
b126 (b is a blank) and 0126 are considered equal.

Columns 9-16, 17-18, and 20-39

Inventory records that indicate the activity (transactions)
of stock classes 0126 through 0130 are to be selected:

® Columns 9 through 16 (factor 1) identify the location
of the CLASS field (record positions 7 through 10).
The CLASS field contains four-digit class numbers.

® Columns 20 through 23 list constants (C in column 19),
which in this example define the upper and lower limits
of the classes being selected from the inventory file.

® Columns 17 and 18 define the relationship between the
input record field being used to build the file (factor 1)
and the constants in factor 2. All inventory classes
greater than or equal to (GE) 0126 and less than or
equal to (LE) 0130 are to be included in the sorted file.

Column 19 and Columns 20-39

C in column 19 indicates that factor 1 is compared to a
constant in columns 20 through 39. The constant in line
01 is 0130. The constant in line 02 is 0126.



Field Specifications
Column 6

F in column 6 of lines 07 through 12 indicates that the
lines are field specification lines.

Column 7

Column 7 indicates the types of fields being described. The
fields described in lines 07 and 08 (CLASS and TRANS,
respectively) are control fields. CLASS is a normal control
field. TRANS is an opposite control field. Output records
are sorted so that CLASS fields are in the order indicated

in column 18 of the header specifications (ascending order).

Records having the same CLASS field are in descending
order according to the TRANS field.

The fields described in lines 09 through 12 are data fields.
They are included in the output record but have no effect
on the sequence of the records.

Note that the CLASS and TRANS fields are described once
as control fields and once as data fields because TRANS is
an opposite control field. Its contents in the control field
portion of the output records are changed in the sorting
process and are meaningless for later processing. There-
fore, the control fields are dropped from the output
records (X in column 28 of the header specifications), and
CLASS and TRANS are defined as data fields so that they
still appear in the output records.

The form of the output record is as follows:

ITEM CLASS TRANS |} ISSUES

1 617 —=10111 13114 19
Positions

Column 8

C in column 8, line 07, and in column 8, lines 9 through
12, means that both the zone and digit portions of all
characters in all fields are used as they appear in the input
records. D in column 8, line 08, means that only the digit
portions of the characters in the TRANS control field are
used in the sorting process.

Columns 9-16

Columns 9 through 16 identify the locations of fields in
the input records.
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SAMPLE JOB 4: PRODUCING A HISTORY FILE OF
TRANSACTION INFORMATION .

The sort program selects records for all transactions in
the transaction file. '

The entire file of input records is used to create output
records. The output records are used to produce a
history of the activity involving various stock.

Output records are sorted by record type: RECEIPT
records first, ISSUE records second, and ADJUST -
{adjustment) records last. Each type of record is sorted
into ascending order by item number (ITEM field). The
ISSUE records also have a subcontrol field—DATE OF
ORDER.

IBM
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Header Specification
Column 6

H identifies the line as a header line.

Columns 7-12

SORTR identifies the job as a tagalong sort.

Columns 13-17

Three types of records are described: one on each sheet.
The total length of the control fields for each type of
record is 7, 13, and 7 characters, respectively. The largest
of these totals {(13) is the entry used in columns 13
through 17.

Column 18

The A stands for ascending order. It indicates the order
into which output records (described in the three sets of
field lines) will be sorted.

Columns 29-32

The total length of control fields for each type of record
described is 7, 13, and 7 respecti\}ely. The total length of
data fields for each type of record is 20, 26, and 16 respec-
tively. The largest control-field total (13) is added to the
largest data-field total (26) and the result (39) is used in
columns 29 through 32.

Record Type Specifications

Column 6

Column 6 in line 01 of each of the three sheets contains
an | indicating that the lines are include lines. The input

records described by these lines are used by the sort pro-
gram. All other input records are omitted.

7-14

Column 8, Columns 9-16, Columns 17-18, Column 19, and
Columns 20-39

Column 8 in line 01 of each of the three sheets contains a
C indicating that the entire character in position 1 of the
input records is to be compared with the constants R, I,
and A respectively. Only input records with one of those
characters in position 1 will be included in the job.

In the record type lines, columns 9 through 39 have the
following meanings:

® Column 9 through 16 identify the input-record position
{Position 1) being compared against R, |, and A.

® Columns 17 and 18 indicate the comparison result that
determines whether an input record is used (the charac-
ter in position 1 must equal R, |, or A).

® Cincolumn 19 of each line indicates that the characters
with which the input-record character is compared are
constants supplied in columns 20 through 39.

® Columns 20 through 39 supply the constants (R, 1, and
A, respectively) used in the comparison.

Field Specifications

Field specifications differ for the three types of records

being described. The records, therefore, are described on

separate coding sheets.

Column 6

F in column 6 of lines 07 through 12 on sheet 01, lines

07 through 14 on sheet 02, and lines 07 through 12 on
sheet 03 indicate that the lines are field lines.



Column 7

Column 7 indicates the types of fields being described for
each of the three types of records. The records described
by sheets 01 and 03 (RECEIPT and ADJUST records re-
spectively) have two control fields. The records described
by sheet 02 (ISSUE records) have three. The remaining
fields described are data fields.

These diagrams show the formats of the output records
that will be created from each of the three types of input
records. The number underneath the field identification
blocks indicate the positions information will occupy in the

output record.

RECEIPT Records
{sheet 01)

ISSUE Records
(sheet 02)

ADJUST Records
(sheet 03)

: Control Field Data.
1 ITEM PRICE PORDER
112 |3‘14 17]18 22|23 28|29 33|34 : 39
Control Field Data
W
D
2 ITEM DATE QTyY CUST INV | PRICE
S
1]2 13j14 18|19 25|26 33] 34 {35 39
Control Field Data

mooOoOo

14

13

OK

DATE

19

20

23

24 29|30

39
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The first control field in each type of output record is a
forced control field. The number 1 will begin every
RECEIPT output record, 2 will begin ISSUE records, and
3 will begin ADJUST records. This forces all RECEIPT
output records to be first, all ISSUE records second, and
all ADJUST records third.

The output records for this job must be the same length.
The total number of characters in the control fields de-
scribed for RECEIPT and ADJUST was less than the total
for ISSUE records (the control field length for ISSUE on
the header is used to assign the absolute length of the con-
trol field). Therefore, the sort program added binary zeros
at the end of the control fields for RECEIPT and ADJUST
output records. Blanks were added at the end of the data
portion of RECEIPT and ADJUST output records to make
the total length of the records equal to the total length of
ISSUE output records. :

7-16

Column 8

C means that both zone and digit portions of the charac-
ters in the fields are used. D means that only the digit
portions of the characters in the ITEM control field are
used in the sorting process.

Columns 9-16 and Column 18

Column 9 through 16 of the field lines identify the loca-
tions of the fields in the input records.

The first control field for each type of record is a forced
control field. On each sheet, it is described by an uncon-
ditional force line. For this reason, columns 9 through
16 are blank in those lines. Column 18 identifies the
character to be used in the forced control field: 1 in out-
put records created from RECEIPT records, 2 in ISSUE
output records, and 3 in ADJUST output records.



SAMPLE JOB 5: PRODUCING A LIST OF INVENTORY
ITEMS REQUIRING ADJUSTMENTS

® The sort program selects all adjustment records in the
transaction file.

® The output record is a control field consisting of the
stock item number only.

® Since the output record consists of no data field and,
in particular, no summary data fields, the result of the
SORTRS job will be to eliminate all duplicate adjust-
ment stock item numbers from the sorted file.

® The output records, each consisting of a unique stock
item number that had an adjustment, are to be in
ascending order.

® The output provides a list of all stock items that had an
adjustment.

GX21-9089
IBM International Business Machines Corporation Prim.fi inUS.A,
SEQUENCE SPECIFICATIONS 1y 2 151817 78 79 80
Program
Header Page \dentification
Line Job cardMatch |8 | glz CCP/Disk Sort Only
Card: MATC g & |2 HE Q1 Record
rd: MATCH,  |Largest sum =) @ = 22| |z o
SORT, SELECT, }(in bytes) g| Swckerselct |gio) fS| o 88| 12(2 |E1 tengh -
= N EIEE utput - 8 Job Description
Number MERGE of Control Field| g Tle|&l2] Record {5 g o 34 §
Disk: SORTR, Lengthsfor Anvl S1s|s [p|p]s]e 21 E1015| Lonan [|2]E1%13) B 2]2 \
&) _sorTA, SORTRS|Record Type §lvm|m|vjolo|$ §[2|8] ~™" 13|E(3(=( 28] |
[ Tape: SORTT HEHE s121&12)a 4518
3 4.5 67B910"12|3|4|5|6|7|819702|222324252627182930:“3233343536373839404'12431444546474849505152535‘5555575859505‘62536‘6556676869707\72
oJolo]u|SIORTIRISI [ [ [ 16 [ HIEEERRERANENEEEAREENREERENENRRENE
Record Type
Line '6 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
< ' EQ C '
g gt NE ) e kovward—ol e = =
-~1.98 2
5|2 g (}‘,': s [—— Keyword —] 1
Number | S} E15] 5} et f~"7"7"7~ 1 : Record |
gleln 81 Location LE [ Location 1 Name |
Fl18fe @ GE ||
! From To From o | |
3456739|01|12131‘I5|6|7l8IQZOZ\22232‘251577[2329303132333‘3536373839404|124344454647|4849505|5753545555575859506|62536‘6565576369707‘72
T
1
op| (T} 1€ 1lEQCA ! JusT |,
of2 | |
—+
o3 | :
T
ofa | '
T
ols A :
ofe [ !
1 {
Field
Line Forced Comments
n B
2| 5|3 .
Q > gls Reserved |
LS £15( 5| overtlow
Number g = &) 2|5 |Fed Field |
<la Location o|2| 2[Length Name |
@ =
8185 i E
=S From To 3|3 |
3 4 5 67B910“'IZI3|l|5|5|7|3|9207|2223241526271929303‘32333‘3536373839404‘4243‘445‘4547484950515253545553575859506'5263646556575869707‘72
ol7] [¢ MLC 7 11E !
ols| |r }
ofe| |F |
1]a] [¢ :
1) |F |
T
1]2
F L
113 F 1
1
11a] JF
1
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Header Specification
Column 6

H identifies the line as a header line.

Columns 7-12

SORTRS identifies the job as a summary sort.

Columns 13-17

Only one control field is used in this job: ITEM. Its length
is 6, which is the entry for columns 13 through 17.
Column 18

The A stands for ascending order.

Columns 29-32

The output record consists of one control field only. The
output record length is 6, the same as the control field
length.

Record Type Specifications

Column 6

| identifies the record type line 01 as an include line. Input

records described by this line are to be sorted. Since this
is the only include set, all other records are omitted.

7-18

Column 7

Line 01 is the first (and only) include line of this include
set consisting of lines 01 and 07. Therefore, column 7
must be blank.

Column 8

C in column 8 tells the sort program to use both the zone
and digit portions of the factor 1 and factor 2 fields de-
scribed in line 01.

Columns 13-16, 17-18, 19, and 20

Only adjustment records containing an A in position 1 are
to be included in the sort.

Field Specifications

Column 6

F in column 6 of line 07 indicates that this is a field speci-
fication line.

Columns 7 and 8

NC in columns 7 and 8 of line 07 indicates that the ITEM
field described is a normal control field consisting of both
the zone and digit portions of the characters in the ITEM
field of the input records included in the sort.

Columns 9-16

Columns 9 through 16 of line 07 identify the location of

the ITEM field (having a length of 8) that is to be used as
the control field. :



SAMPLE JOB 6: PRODUCING A SUMMARY HISTORY
FILE OF ISSUES BY CUSTOMER NUMBER

The sort program selects all ISSUE records from the
transaction file.

A summary sort (SORTRS) is used to create a file con-
sisting of each customer to whom any stock item was
issued.

Each output record consists of a unique customer num-
ber, the total number of issues made to that number,
and the total dollar value of all the issues.

The output records are to be in ascending order by
customer number.

IBM

International Business Machines Corporation

SEQUENCE SPECIFICATIONS

1, 2
o O]

GX21.9089"

Printed in U.S.A,

75 76 77 78 79 80
Program

Header \dentification
Line Job | coamaen (2] | gz CCP/Disk Sort Only
Card: T 2 (§ 2 8|8 = O Record
rd: MATCH, [ Largest sum S| StackerSelect = 5 g8l 122 |g
SORT, SELECT, l(in bytes) 2 BHAE 88] (22 [Z1 Lengn -
= =|8lela] Output - s |8 Job Description
Number MERGE of Controt Field| & SISIE1S] Recors |E)Z)o| 35 1|3
Oisk: SORTR, |Lengths for Amy| §| s [s | [P |s]e [Z[E[S15] Lengtn 2151332l '
&| soRTA, SORTRS|Record Type | 2 HEHBEE e FHHAREEE
3 glujmImluolofEl &) (S HEEERR I '
= Tape: SORTT HEREE 8i2|e(2[ad )3
345673910"|2|3|4|5|5|7IB‘SZOZI2213242525272829303'3233343535373339404!4243|144546474849505|5253545556575&59505162636‘655657586970”72
oJo]o]«|SORITIRIS! [ [ [ HNEEERRRRRRRARRENENEDEREEEEEE!
ojofvid R Vi [ 213 [
: Record Type
Line 'a Factor 1 Ret. Factor 2 {Field, Constant, or Keyword) Comments
2 o £€Q <
< o
s12(2 %l NE le—Keyword—a - |mm————— 1
= E M [ [ P
Number slEl8| & GT |v 1 Record |
HEHNEN Location LE (3 Location ] Name |
Fl8|e1a, GE [o
. From To From To | | .
J455789|0|||7|3|4|5I517l8l92021222321252&27'2529303|3233343536373339404!4743444546‘7]4849505‘5253545556575859606‘6263645566616359707!71
H ]
ot c [EQCT] ! LSSUEl | [
0|2 1 |
'
HE { L
]
T
0|4 1 I
T T
0 [} 1
ole ! !
t I
Field
Line orced Comments
= 5
2 gt ———- =
S|z Bl & Reserved
S 15[ 5| overtiow !
Number gg ) 5|2|5|Fien Field |
N a Location HE 2|Length Name |
IN alg
) A3 53 From To 3 3|8 | .
34567ﬂ9|0||12131415l6|7IB1920212223241526212823303|323334353637333940"4243“45'46414849505'5253545555575559605'6163646566676869701171
o7 |F i 4 ; | Total—7 Characters L]
ols| [r [ :&L E
ofal| |F v aH ]
1
el |18 e i CoN{i | \TO OF T
1 F!D Total—16 Characters P []
112] [¢ ' . |
- 8U i) COST| [ TOTAL (& OF ISSUES
3 | !
1]e X | 0 L l
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Header Specification
Column 6

H identifies the line as a header line.

Columns 7-12

SORTRS identifies the job as a summary sort.

Columns 13-17

The work record as well as the output record consists of a
control field made up of the customer number. Its length
is 7, which is the entry for columns 13 through 17.

Column 18

The A indicates that the control field is to be sorted in
ascending order.

Columns 29-32

The control field is not to be dropped when the sort pro-

gram is writing the output file. The length of the output

record is the control field (7 characters as specified in line
07) added to the data fields (16 characters as specified in

lines 08 through 14). This totals 23 characters, and is the
entry for columns 29 through 32,

Record Type Specifications

Column 6

| identifies the record type line 01 as an include line. Input

records described by this line are to be sorted. Since this is
the only include set, all other input records are omitted.

Column 7

Line 01 is the first {and only) include line of this include
set consisting of lines 01 through 14; therefore, column 7
must be blank.

Columns 8, 16, 17-18, 19, and 20

Only ISSUE records containing the full character | in
position 1 of the input records are to be included in the

sort.

7-20

Field Specifications
Column 6

F in column 6 of lines 07 through 14 indicates that these
lines are field lines.

Columns 7 and 8

NC in line 07 specifies that this is the control field to be
sorted in the sequence specified in column 18 of the header
line (ascending order) using both the zone and digit por-
tions of the characters.

Lines 08,09, 11, and 12 specify unconditional 1-character
force fields.

Line 10 indicates that this is a summary data field. When
the data in the input record (positions 40 through 42) is
used to build a work record, only the digit portions of the
characters will be used because CON1 is an unsigned deci-
mal number. Using a D in column 8 with a signed number
causes the absolute value of that signed number to be used.

Line 13 also is specified as a summary data field. However,
U in column 8 indicates that this is signed zoned decimal
data. The sign is to be moved to the work record and used
in subsequent summary additions. '

Line 14 is specified as the summary overflow indicator
byte.

Columns 9-16

Entries are placed in the From and To columns for lines
07, 10, and 13 to indicate the control field (CUST), digit
summary data field (CON1), and the signed zoned decimal

summary field (COST), respectively.

For lines 08, 09, 11, and 12, the entries are blank because
these are unconditional 1-character force fields.

For line 14, the entries are blank because this line is an
overflow indicator specification.
Column 17

The X in line 14 defines the field as an overflow indicator
field.



Column 18

This column is only used for lines 08, 09, 11, 12, and 14.
The line numbers and the forced value in the data fields

are:
08 b (blank)
09 #
1 b (blank)
12 $
14 B (blank)

The initial work record created from the ISSUE records
will look like this:

Control Field L : Data Field
[ CUST le | #] cont 8 |s] COST lv |
| Positions | | N | |
l1 7I8 0|10 12)13 |14 | 15 22|23

Since this is a summary sort, the CON1 and COST fields
will be summarized for records having identical control
fields (CUST). These portions 10 through 12 (CON1) in
the work records will be summarized to reflect the total
number of issues (TNUMB) for a given customer number.
Likewise, positions 15 through 22 (COST) will be sum-
marized to reflect the total cost of all issues (TCOST).

The output record will look like this:

CUST [} # TNUMB [} $ TCOST b or
X

Positions
1 78 9110 12113 14|15 . 22123

A blank in position 23 indicates that TNUMB and TCOST
are valid sums. X in position 23 indicates that overflow
occurred when the sort program was summarizing TNUMB
and/or TCOST for this customer number, resulting in an
invalid sum or sums.
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SAMPLE JOB 7: SORTING SUMMARY HISTORY FILE
BY DESCENDING TOTAL DOLLARS ISSUED
{(NEGATIVE VALUES POSSIBLE)

® The input for this job is the output file created by
Sample Job 6. Each input record has the following

format:

Record
Position

1-7
89

10-12

13-14
16-22

23

7-22

Field
Name

CUsT

TNUMB

TCOST

OFLOW

Contents

Customer number
Constants: b#

Total number of issues to
customer

Constants: B$

Total cost of all issues to
customer

Overflow indicator:

B — TNUMB and TCOST are
valid sums

X — Invalid sum or sums;
overflow occurred
while the sort program
was summarizing ,
TNUMB and/or TCOST

® Only records with valid TNUMB and TCOST will be
used.

® A record sort of the valid records is desired; that is, the
format of the output record is to be identical to the
format of the input record.

® The records are to be sorted by total dollars issued
(TCOST) in descending order. TCOST could be nega-
tive for some customer numbers. For this reason, a sort
that considers the sign must occur.



GX21.9089
IBM Business Machines C Printed in US.A.
- SEQUENCE SPECIFICATIONS PR Iﬁﬁﬂfﬁﬁ
Header Page Identification
Line Job cordMach |2 [_ BH CCP/Disk Sort Only
g &l |2 HE Q8 Record
Card: MATCH, Largest sum S| StackerSelect |=|% 3 %3 Zle | Lenath
SORT, SELECT, |(in bytes) < HEEE ofo e < eng -
4= =18|6|5| Output g [ Job Description
MERGE of Control Field| & = =lg £z ala
Number - 2 ela Record Siel{s]® 418
Oisk: SORTR, |Lengths for Any| E[ s |s [p | P ] s|p|E| E|2 3| Lengtn HEEEIR A H f
&|_soRTA, SORTRS|Record Type H R HHEE R |
+["Tape: SORTT z|Z|€]o s|2@|2|&x |8 t
3 4 s|l6)7 8 9 10 11 12)13 14 15 16 17 J18]19]20 |21 |22 )23 |24]25 {26 |27 28|29 30 31 32[33[34{35]36 |37 38 [39]40 41 42 43144 45 46 47 48 49 50 51 52 53 54 65 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 N1 72
C TR X[ 1128 HEEEENUERREREE
[olo]«|SORI [ 18 HENEIENEENN NN
Record Type
Line é Factor 1 Rel. Factor 2 (Field, Constant, or Keyword)} Comments
< A EQ —Constant
518 = £ NE fe—— Keyword — == --=--7
SEIRER LT
=| 319 e e e — =
Number RER 5 6T v 1 Record |
s 5 N[g) Location LE |5 Location ] Name |
=[315(a, GE [o
X From To From To | |
3 4 5{6]|7]|8]9 10 11 12|13 14 15 16[17 18]19|20 21 22 2324 25 26 27128 29 30 31 32 33 34 35 36 37 38 39|40 41 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,
H T
o] 10 2Z3EQCX : VALY § |l
o2 | I ! CLUDE-ALLI PO TC0ST
OENAD | INFORMAT.I ON
0ja ] [}
ofs J '
[) ! !
6 | I
Field
Line Forced Comments
i 5
2 5§ S
[ S gls Reserved |
Y E] £|5| 5|0verttow
Number | 1912 52| 5|Fiew Field !
Zls Location 2| £ 2|Lenath Name |
i HHH
Z1R18|  From T |&3]S !
3 4 s)el7)8]9 10 11 12]13 14 15 16]17)18|19]20 21 2223 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39)40 41 42 43 44 4s)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
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1 F
1
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1
1
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Header Specification
Column 6

H identifies the line as a header line.

'

Columns 7-12

SORTR identifies the job as.a tagalong sort.

Columns 13-17

One type of record is specified to be included. The total
length of the control fields for this type is 8 (the entry in
column 17).

Column 18

D stands for descending order. The largest positive number
comes first; the largest negative number (the negative num-
ber having the largest absolute value) comes last.

For example, the absolute values of -19 and -99 are 19 and
99. -99 is more negative than -19 because its absolute
value is greater than 19.

Column 28

X indicates that the control field is to be dropped when
the output file is created.

Columns 29-32

When the control field is dropped, only the data portion

remains. This data portion is the entire input record. Thus,
23 is entered in columns 29 through 32.

7-24

Record Type Specifications

_Columns 6and 7

Two record types are specified. One type is to be omitted
(O in column 6). One is to be included. Each record type
is specified by one record type line. Since these lines are
the first (as well as the last) record type lines in their omit
set and include set, column 7 must be blank. Note that the
asterisk in column 7, line 03, indicates that this line is only
a comment line.

Columns 8, 9-16, 17-18, 19, and 20-39

For line 01, these columns specify that if position 23 in
the input record contains the character constant X, the
record is to be omitted. i

Line 02 indicates that all records not omitted by line 01
are to be included. For each record included, a work
record is formed by the field specifications lines 07 and 08.
Note that the control field is an.eight-position zoned field
(line 07).

For a more complete discussfon of numeric data, see

Column 8 and Columns 9-16 under Column Descriptions

in Chapter 3.

Field Specifications

Column 6

F in column 6 of lines 07 and 08 indicates that these lines

are field specification lines.

Columns 7, 8, 9-16, and 18

® Line 07 indicates unpacked data in the control field
from positions 15 through 22 of the input record.
(This control field is dropped because an X is coded in

column 28 of the header specifications.)

® Line 08 indicates that the entire record is included
as data.



INPUT FILE

Use this formula to calculate the size (in blocks) of an input
file; round the result up to the nearest whole number.

number of records

in the file input record length

BLOCKS =

number of bytes in a block (2,560)

OUTPUT FILE

Use this formula to calculate how many blocks the output
file requires; round the result up to the nearest whole
number.

number of records that
will be selected for sorting

output

record length
BLOCKS =

Appendix A. Calculating the Sizes of Files for Sort

Note: The sort program includes an 8-byte work block vec-
tor in every work block written to the work file. There-
fore, the work file must be larger than a file that would
hold the exact number of records to be sorted. This is why
both formulas approximate the number of records or
blocks to specify on the FILE statement for the work file.

Work Record Length

number of bytes in a block (2,560)

If you use the RECORDS parameter in the output file
statement: ‘

RECORDS = number of records that
will be selected for sorting

WORK FILE

Use either of the following formulas to approximate how
many blocks or records to specify on the FILE statement
for the work file; whichever formula you use, round your
results up to the nearest whole number.

number of records that

BLOCKS = 2 + - will be selected for sorting X

work
record length

Type of

Sort Type of Output Work Record Length
SORTA  Address output Length of control fields + 3
SORTR  Control fields Length of control fields as
or only specified in the header line
SORTRS

Control fields Length of data + length

and data of control fields (output
record length specified
in the header line)

Data only Length of data + length of
control fields (output
record length specified in
the header line + the con-
trol field length specified
in the header line)

1.1

number of bytes in a block (2,560)

or

RECORDS = number of records that

number of bytes in
a block (2,560}

will be selected for sorting

work record length

Calculating the Sizes of Files for Sort  A-1







Appendix B. Collating Sequence

Standard EBCDIC Collating Sequence

When Both Zone and Digit Portions of
Characters are Used

When Only the Zone Portion of
Characters is Used

When Only the Digit Portion of
Characters is Used

Order Corresponding | Order Corresponding | Order Corresponding
in the Character Hexadecimal in the Character Hexadecimal in the Character Hexadecimal
Sequence’ Number? Sequence’ ' Number? Sequence Number?
1 blank 40 ['] 4A blank 40
(lowest) . 4B & 50
2 ¢ 4A 1 < 4c 1 - (minus) 60
3 . 4B (lowest) ( 4D (lowest) { co
4 < 4C + 4E } DO
5 ( 4D | 4F 0 FO
6 + 4E [ 5A / 61
7 | 4F $ 5B a 81
8 & 50 * 5C i 91
9 ! 5A 2 ) 5D 2 ~ Al
10 $ 5B H 5E A (of]
11 * 5C — 5F J D1
12 ) 5D / 61 \ E1
13 ; 5E ! 6A 1 F1
14 - 5F ' 6B b 82
16 - (minus) 60 % 6C k 92
17 / 61 3 _ 6D s A2
15 | 6A (underscore) 3 B C2
18 s 6B > 6E K D2
19 % 6C ? 6F S E2
20 _ 6D \ 79 2 F2
{underscore) : 7A c 83
21 > 6E # 78 | 93
22 ? 6F @ 7C t A3
23 X 79 4 ' 7D 4 c c3
24 : 7A (apostrophe) L D3
25 # 78 = 7E T E3
26 @ 7C " 7F 3 F3
27 ! 7D a 81 d 84
{apostrophe) b 82 m 94
- 28 = 7E c 83 v u A4
29 " 7F d 84 5 D c4
30 a 81 5 e 85 M D4
31 b 82 f 86 U E4
32 c 83 g 87 4 F4
33 d 84 h 88 e 85
34 e 85 i 89 n 95
35 f 86 i 91 v A5
36 g 87 k 92 6 E Cc5
37 h 88 | a3 N D5
38 i 89 m 94 Y E5
39 i 91 6 n 95 5 F5
40 k 92 o 96 f 86
41 | 93 p 97 o 96
42 m 94 q 98 w A6
43 n 95 r 99 - 7 F Cc6
a4 0 96 0 D6
45 p 97 w E6
46 q 98 6 F6
47 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.
2 This 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 Sequence
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Standard EBCDIC Collating Sequence (cont'd.)

When Both Zone and Digit Portions of When Only the Zone Portion of When Only the Digit Portion of
Characters are Used Characters is Used Characters is Used
Order Corresponding | Order Corresponding | Order Corresponding
in the. Character Hexadecimal in the Character Hexadecimal in the Character Hexadecimal
Sequence! Number Sequence! Number? Sequence’ Number?
48 ~ Al ~ Al g 87
49 s A2 s A2 p 97
50 t A3 t A3 x A7
51 u A4 u A4 8 G c7
52 v A5 7 v A5 P D7
53 w A6 w A6 X E7
54 X A7 X A7 7 F7
55 y A8 y A8 h 88
56 z A9 z A9 q 98
57 { CO & 50 y A8
58 A C1 { Cco 9 H c8
59 B C2 A C1 Q D8
60 C C3 B C2 Y E8
61 D C4 C C3 8 F8
62 E C5 8 D c4 \ 79
63 F C6 E C5 i 89
64 G C7 F C6 r 99
65 H C8 G c7 z A9
66 | C9 H c8 10 I co
67 } DO | C9 R D9
68 J D1 - (minus) 60 z E9
69 K D2 } DO 9 F9
70 L D3 J D1 ¢ 4A
71 M D4 K D2 ! 5A
72 N D5 L D3 [ : 6A
73 0 D6 9 M D4 : 7A
74 P D7 N D5 . 4B
75 Q D8 0 D6 $ 58
76 R D9 P D7 12 . 6B
77 \ EOQ Q D8 # 7B
78 S E2 R D9 < 4Cc
79 T E3 \ E1 * 5C
80 U E4 s E2 13 % 6C
81 Vv E5 T E3 @ 7C
82 W E6 u E4 ( 4D
83 X E7 10 \% E5 ) 5D
84 Y . E8 w E6 _ 6D
85 Z E9 X E7 14 {underscore)
86 0 FO Y E8 ' 7D
87 1 F1 2 E9 (apostrophe)
88 2 F2 blank 40 + 4E
89 3 F3 0 FO ; 5E
90 4 F4 1 F1 15 > 6E
91 5 F5 2 F2 = 7E
92 6 F6 3 F3 | 4F
93 7 F7 1 4 Fa 16 - 5F
94 8 F8 (highest) 5 F5 (highest) ? 6F
95 9 F9 6 F6 " 7F
(highest) 7 F7
8 F8
9 F9

1 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.
2 This is the number you use in ALTSEQ statements to identify a character that you want to shift to a different order in the

sequence.




STANDARD COLLATING SEQUENCE

The Standard EBCDIC Collating Sequence chart shows the
three standard collating sequences:

® Standard collating sequence when both zone and digit
portions of characters are used.

® Standard collating sequence when only the zone portion
of characters is used.

® Standard collating sequence when only the digit portion
of characters is used.

ALTERNATE COLLATING SEQUENCE

If you want to change the standard coliating sequence, you
must code an S in column 26 of the header specification
and code ALTSEQ statements. You can code as many
ALTSEQ statements as you need. Each one must begin

with ALTSEQ and can contain a maximum of 96 positions.

Note: Do not use a packed or zoned factor 1 in an include
or omit record type specification (P or U in column 8) if
you specify an alternate collating sequence.

Coding Rules

1. Code ALTSEQ in the first six positions to tell sort
you want to alter the standard collating sequence.

ALTSIER! [ [[[1]]

2. Leave the next two positions blank.

ALTSER T T 1]

3. Enter the hexadecimal equivalent® of the character
you are taking out of its normal sequence.

JALTSIEQ [ [hn [ ]|

4.  Enter the hexadecimal equivalent' of the value that
the character specified in columns 9 and 10 is to
assume in the collating sequence.

ALTSIEQ | Thinhinl |

5. Enter as many pairs (from rules 3 and 4) as the num-
ber of characters you are taking out of normal
sequence.

6. Leave no space between sets of hexadecimal numbers.

i
hin

7. When you reach the end of one statement, you can
continue on the next specification line (follow rules
1 through 6).

8. Enter a double asterisk in bositions 1 and 2 to indi-
cate the end of the ALTSEQ statements.

S Q] n maximum of 96 positions _.l
LTS hin qn_‘mla;(ir‘ndmx otf 96 pbsirt_i:qr!i .
S lhinhin

_‘rria>'(ir'num of 96 positions

| HINREEERARREEN

lSee Standard EBCDIC Collating Sequence chart for hexadecimal

equivalents of all characters.

Input Order When ALTSEQ Statements Are Used

ALTSEQ statements follow the header line. When you use
an alternate collating sequence, your input must be in this
order:

1. OCL statements

2. Sequence specifications
a. Header line
b. ALTSEQ statements
c * %
d. Record type and field lines as required

3. //END

Programming Considerations

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 (see the first sample ALTSEQ statement).
If you do not want the two characters to be equal, you
must also move the character that normally occupies that
position (see the second ALTSEQ statement).’
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Effect of ALTSEQ Statements on Other Coding
ALTSEQ statements can change:

° Fa;:tor 1 and factor 2

® Normal and opposite control fields

® Control field characters before they are replaced or
added to by forced fields

ALTSEQ statements never change data fields in records or
forced control field characters.

Sample ALTSEQ Statements
To change the Sequence of One character

ALTSEQ ALTSEQ 40F0
Statements **

Explanation Blank (40) is moved to the position in the
collating sequence occupied by zero (F0).
Blanks and zeros, therefore, are considered
equal. :

To Change the Sequence of Several Characters

ALTSEQ ALTSEQ 5BC8C8C9CAD1
Statements **

Explanation 5BC8 moves $ (5B) to the position occupied
' by H (C8).

C8C9 moves H (C8) to the position
occupied by | (C9).
C9D1 moves | {C9) to the position
occupied by J (D1).
The $, therefore, has been inserted between
G and H, as follows: )
A,B,C,D,E, F,G,$ H,I (Il and J occupy
the same position).

PROGRAMMING AIDS

You can use a Translation Table and Alternate Collating
Sequence Coding Sheet, GX21-9096, to keep track of
changes you make to your collating sequence. A sample
sheet is included for your information.
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International Business Machines Corporation

TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET

GX21-8096 U/M 050°

Printed in U.S.A.

*No. of sheets per pad may vary slightly

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 11001100 cc
00000001 01 00110100 34 01100111 67 10011010 11001101 [
00000010 02 00110101 35 01101000 68 10011011 11001110 cE
00000011 03 00110110 36 01101001 69 10011100 13001111 CF
00000100 04 00110111 37 01101010 | ! 6A 10011101 11010000 | } DO
00000101 05 00111000 38 01101011 | . 68 10011110 11010001 | J 01 °
00000110 06 00111001 39 01101100 % 6C 10011111 11010010 K 02
00000111 07 00111010 3A 01101101 | — 6D 10100000 11010011 | L D3
00001000 08 00111011 3B 01101110 | > 6E 10100001 | ~ 11010100 [ M D4
00001001 09 00111100 3C oo | 7 6F 10100010 | s 11010101 { N D5
00001010 0A 00111101 3D 01110000 70 10100011 | t 11010110 | © D6
00001011 [ 00111110 3E 01110001 71 10100100 | u 11010111 [ P D7
00001100 oc 00111111 3F 01110010 72 10100101 | v 11011000 [ @ D8
00001101 5] 01000000 | Blank 20 01110011 73 10100110 | w 11011001 | R D9
00001110 OF 01000001 a1 01110100 74 10100111 | x 11011010 DA
00001111 OF 01000010 42 01110101 75 10101000 | v 11011011 DB
00010000 10 01000011 43 01110110 76 10101001 | = 11011100 DC
00010001 1 01000100 44 01110111 77 10101010 11011101 DD
00010010 12 01000101 45 01111000 78 10101011 11011110 DE
00010011 13 01000110 46 01111001 | ° 79 10101100 11011111 OF
00010100 14 01000111 47 01111010 | 7A 10101101 11100000 €0
00010101 15 01001000 48 o1111011 | # 78 10101110 11100001 | \ E1
00010110 16 01001001 49 01111100 | @ c 10101111 11100010 | S E2
00010111 17 01001010 | ¢ aA ot111101 | * 70 10110000 11100011 | T E3
00011000 18 01001011 | . 48 01111110 | = 7€ 10110001 11100100 | U E4
00011001 19 01001100 | < ac ontiss | - 7F 10110010 11100101 | Vv ES
00011010 1A 01001101 | ( 4D 10000000 80 10110011 11100110 | W €6
00011011 1B 01001110 | + 4E 10000001 | a 81 10110100 niootn | x E7
00011100 1C 01001111 _| | aF 10000010 | b 82 10110101 11101000 | Y E8
00011101 1D 01010000 & 50 10000011 C 83 10110110 11101001 Y4 E9
00011110 1E 01010001 s1 10000100 | d 84 10110111 11101010 EA
00011131 1F 01010010 52 10000101 | e 85 10111000 11101011 EB
00100000 20 01010011 53 10000110 | f 86 10111001 11101100 EC
00100001 21 01010100 54 10000111 | g 87 10111010 11101101 ED
00100010 22 01010101 55 10001000 | h 88 10111011 11101110 EE
00100011 23 01010110 56 10001001 | i 89 10111100 11101111 EF
00100100 24 01010111 57 10001010 8A 10111101 11110000 | O Fo
00100101 25 01011000 58 10001011 88 10111110 11110001 | 1 Fi
00100110 26 01011001 59 10001100 8C 10111111 10010 | 2 F2
00100111 27 01011010 | ! SA 10001101 8D 11000000 | { 11110011 [ 3 F3
00101000 28 01011011 | $ 58 10001110 8E 11000001 | A 11110100 | 4 Fa
00101001 29 01011100 | ° sC 10001111 8F 11000010 | B 1110101 | 5 F5
00101010 2A 01011101 | ) 5D 10010000 90 11000011 | € 11110110 | 6 F6
00101011 28 01011110 | 5E 10010001 i 91 11000100 D 111011 7 F1
00101100 2C ot011111 [T SF 10010010 | & 92 11000101 | E 11111000 | 8 F8
00101101 20 01100000 | - 60 10010011 [ ¢ 93 11000110 | F 11111001 | 9 9
00101110 2E 01100001 | / 61 10010100 | m 94 11000111 | G 11111010 FA
00101111 2F 01100010 62 10010101 | n 95 11001000 | H mnon FB
00110000 30 01100011 63 10010110 | o 96 11001001 | | 11111100 FC
00110001 31 01100100 64 10010111 | p 97 11001010 CA nntio FD
00110010 32 01100101 65 10011000 | g 98 11001011 =) AALARRAT) FE
[EEEEEXE] FF

Note: Not all graphic symbols shown here are available on all systems.

I: Hexadecimal numbers of characters in the standard collating sequences.

Where you record the hexadecimal number of the character you are going
' to put in that relative position in the sequence.
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Appendix C. Header, Record Type, and Field Specification Column Summaries

HEADER SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Entries Explanation
1-2 00-99 Page number.
3-5 000 Header line number.
H Header line identification.
SORTA Addrout sort job.
SORTR Tagalong sort job.
SORTRS Summary tagalong sort job.
1-256 Largest sum (in bytes) of control field lengths for any record type.
A Records in sorted file to be in ascending order by control fields.
D Records in sorted file to be in descending order by control fields.
S Not used in System/34 sort jobs.
19-25 . Blank Not used in System/34 sort jobs.
26 Blank Use standard collating sequence in compare operations.
S Use an alternate collating sequence in compare operations. ALTSEQ
statements will define the collating sequence to be used.
27 0 or Blank Print: Sequence specifications

Diagnostic messages
Program-status messages
Display:  Action messages
Displayed messages
1 Print: Program-status messages
Display:  Action messages
Displayed messages

2 Print: Action messages only
Display: Displayed messages
3 Display: Displayed messages
28 Blank Keep control fields in output records in tagalong sort jobs.
X Drop control fields from output records in tagalong sort jobs.
jj 1-4096 "Length of output records in tagalong sort jobs.
33 Blank Not used in System/34 sort jobs.
34 N Data written on the work file will not be verified.
Blank or character Data written on the work file will be verified.
other than N '
35 Blank Reserved for system use.
36 Blank Operator message SORT—7724 will be issued.
N Operator message SORT—7724 will not be issued.
37-39 Blank . Not used in System/34 sort jobs. )
40-72 Any characters Comments.

Columns that must be filled in for all sort jobs.

////// Columns that must be filled in for tagalong sort jobs.
Z]
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RECORD TYPE SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Entries Explanation
12 00-99 Page number.
3-b 01x-06x Line number. You can leave column 5 (x) blank, or enter any value to keep
the specifications in ascending order.
| Include line.
o] Omit line. .
Blank This is the first line of a set of | or O record type lines.
A AND lines. These specifications continue the definition of the record
described on the preceding line.
(0] OR line. These specifications define a different type of record than the one
on the previous line.
* Comment line.
C Use both zone and digit portions of characters.
4 Use only zone portion of 1-character field.
D Use only digit portions of characters.
P Signed packed decimal data. |
U Signed zoned decimal data.
1-4096 The input record position in which the factor 1 field begins (blank if field is
only one position long).’ .
1-4096 The input record position in which the factor 1 field ends.
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.
F- Factor 2 is another field in the same input record.
C Factor 2 is a constant.
K Factor 2 is a keyword.
1-4096 The input record position in which the factor 2 field begins (blank if field
is only one position long).
1-4096 The input record position in which the factor 2 field ends.

Any characters

The factor 2 constant.

40-72

Any characters

Comments.

Columns that must be filled in.




FIELD SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Contents Explanation

1-2 00-99 Page number. :

35 07x-14x Line number. You can leave column 5 (x) blank, or enter any value to keep
the specifications in ascending order.

Field specification line.

Normal control field.

Opposite control field.

Data field.

Summary data field.

F
N
0
F Forced control field.
D
S

Comment line.

Use both zone and digit portions of characters in the field.

Use only zone portion of 1-character field.

Use only digit portions of characters in the field.

Signed zoned decimal data.

Force a data character into the data field.

C
2
D
P Signed packed decimal data.
U
Vv
1

-4096 - Start position of a field in the record (can be blank if the field is 1 character
long).
1-4096 End position of a field in the record.
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 oveflow indicator.

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.

/ Blank Forced control field line is not a continuation of the preceding line.
Any character other Forced control field line is a continuation of the preceding line.
// than blank

20-22 1-256 Overflow field length entry for summary tagalong sort only.
23-39 Blank Reserved for system use.
40-72 Any characters Comments.

Columns that must be filled in for all sort jobs.

r/// /ﬁ Columns that must be filled in when forced control fields are being used.

Header, Record Type, and Field Specification Column Summaries C-3
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Appendix D. Integer (Binary) and Real Number Sorting

This appendix indicates how either positive and. negative
integers or positive and negative real numbers in control
fields can be used to sort records in a file.

Coded sequence specifications sheets for sample sort jobs
are included, followed by a brief discussion of the entries
made on the sheets.

Note: For a detailed discussion of sequence specifications
sheet entries, see Chapters 2, 3, 4, and 7.

SAMPLE SORT JOB 1. SORTING ON A CONTROL
FIELD THAT CONTAINS EITHER A POSITIVE
INTEGER OR A POSITIVE REAL NUMBER

GX21-9089-3
IBM i Business Machines Ci i Printed in U.S.A.
: SEQUENCE SPECIFICATIONS L (G E
Header Page m" identitication
Line Job Card Match ] [ g2 CCP/Disk Sort Only
Q 5}’ B »E '5 Sl gecord
Card: MATCH, Largest sum S| stackersetect |=|% < 8| 2] [ Length
SORT, SELECT, |(in bytes) 2 BEHHHE T E B E R Job Description
Number | [MERGE of Conrol Field| 3 Z[SI2(8]| Moo [E121.13|2 13
o[ Oiski SORTR, Jlengths for Anv| §[s|s |p|p|s|p{E|ElO| 5] Lengm EEHE R |
2| SORTA, SORTRS[Record Type {3 E(5(E(S Sizlsl=| 2 2] 1
3 glufmimlulojo|S|E[£]3 21518138 $]¢
=1 Tape: SORTT Z|g|£|0 5|z|2|z|sdi8 |
3 4 slel7 8 9 10 11 12|13 13 15 16 17 |18 |19 )20 21 f22 23] 2425 |26 |27 |28 |20 30 31 32|33|34]35[35 |37 38(39]40 41 42 43,44 45 45 47 48 49 50 S1 52 53 54 65 56 57 58 59 60 61 62 63 64 65 66 67 €8 63 70 71 72
ofofofn|slolrirlRl [ [ [ [ 14 | lo} HIEERERENENEENEEEEEEEERERRNNER NN
Record Type
Line |5 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
3 Ul EQ —Constant.
= .g =3 %: NE l4¢—Keyword—» T =os=s=s= 1
Slsls ay [ I P,
Numper | =1 (515 aT v 1 Record |
HENED Location LE [O Location 1 Name |
F181513) GE |0
From To From To | |
3 4 5|6 8 9'!0 11 12|13 14 15 16|17 18[19]20 21 22 23|24 25 26 27128 29 30 31 32 33 34 35 36 37 38 3940 41 42 43 44 454647'&8 49 50 51 62 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72|
H T
1
0|1 ! |
02 | 1
0|3 — T
. 1
- L
[ 1 1
T T
ols | .
| |
ole N 1
Field
Line Forced Comments
= 5
a3 <5 —_————
2 5|8
ais 5|8 Reserved i |
N H £15] 5| overflow
Number | 1O12 52| 5 |Fiele Field |
Zls Location o|£[ 2|Length Name 1
glgls HEE |
i £ 15) From To Zlal3
3 4 65 67B910"|2|3|415|5|f|3|9102|222374257627282930313233343535373539404142436445'46&748495051525354555657535980516163646566576869707‘77
' el
o[ [Nk 4 CONTIROL] Erxfelin
ofsf |F H T \F T
ofo| |F ]
T
1lo| |F 1t
11 F |
1{2] |F n
193] |F |
t
11a| ¢ L
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Header Specification
Column 6

H identifies the line as a header line.

Columns 7-12

SORTR identifies the job as a tagalong sort.

Columns 13-17

The control field that contains either a positive integer or
a positive real number has a length of 4 (the entry in
column 17).

Column 18

The A 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.

Columns 29-32

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 charac-

ters) specified by lines 07 and 08. This output record

length totals 64, which is the entry for columns 29 through
32.

D-2

Record Type Specifications

Because all input records are being used and all have the
same field specifications, no record type specifications are
needed (include-all is implied).

Field Specifications

Column 6

F identifies the lines as field specification lines.

Columns 7, 8, and 9-16

Line 07 indicates that the control field is in positions 1
through 4 of the input record. This control field is
included in the sorted output file {column 28 of the header
line is blank).

Line 08 indicates that the other 60 input record characters
are included as data in the sorted output file.



SAMPLE SORT JOB 2. SORTING ON A CONTROL
FIELD THAT CONTAINS ONLY A POSITIVE OR
NEGATIVE INTEGER

GX21.9089-3
IBM Butiness Machines i Printed in US.A.
1
b SEQUENCE SPECIFICATIONS r‘l Program Eﬁﬁ]ﬁ:—iﬁ
____Header . Page Identification
Line Job Card Match 3l |_ gz CCP/Disk Sort Onty
Card: MATC g & |2 &l |2 S Rocord
SO’:T SELES"I’ Largest sum g Stacker Select | z{ | _|§ S‘l 8l |22 (& vengn
: + [linbytes)  {< 18165 oweur [Z3| tsl2 |B Job Description
Number MERGE of Control Field| & Z121E)10] Record 1€]Z]o a|a §
Disk: SORTR, |Lengths for Any]| § sls|rie[s|P{S]E(C § Length _§ 31213 s 2le ]
&| SORTA. SORTRS{Record Type gummuooéﬁ-gs eng HEHEIREE |
= Tape: SORTT HERE sl2lg|2|aa|3 1
3 4 5|6l7 8 9 10 11 12|13 14 15 16 17 [18 |19 |20 |21 |22 |23 [24]25 |26 {27 Jos [29 30 31 32|33]34|35]36 |37 38]39[40 41 42 43144 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 63 63 70 71 72
o[oJo[ujslolRI¥IR] A x[ | [6H HIERENNENENNERREERERNNERENERRRANER
Record Type
Line é Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) . Comments
< 1 ea | fe— —
5} é 2 g: E_ﬁ le—Keyword—>f |mmm————— 1
=|3 e e - - = -
Number |2 £ g _‘lg" 6T |y 1 Record |
§|Z|N[3)  Location e |5 Location | Name |
=8ls|a, ot IS
' From To w From To ! |
3 4 5[6f7]8{9 110 11 12[13 14 15 16[17 18 19}20 21 22 2324 25 26 27028 29 30 31 32 33 34 35 36 37 33 3940 41 42 43 44 45 45 4748 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 63 69 70 71 12
H T
" H
o5 LEC a Lkl POSTITICV T RIS
of2 1 [
E ' !
B ]
T 1
o0{4 | 1
o5 ; r
1 ]
ol L 1
Field
Line Forced Comments
N 5
2 sl¥{ | .., T —" -
= E gls Reserved 1
& F 515 §