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Purpose of This Manual

The Sort Reference Manual is written to familiarize readers
with the types of sort that can be run on the System/32,
and to serve as a reference for the programmer who must
define and run sort programs. Use this manual to:

® |dentify and select the type of sort needed

® Complete sequence specifications sheets

® Supply OCL and sequence specifications when using
your own procedures

® Optimize sort run time

Audience

The primary audience for the Sort Reference Manual is
the account programmer. The secondary audience includes
third party programmers and IBM field support personnel
(SE, PSR, PSCE, and instructor).

Preface

How This Manual is Organized

This publication contains the foliowing six levels of
information.

1.  Sequence Specifications Overview shows which col-
umns on the sequence specifications sheet you must

consider when you want to sort a file.

2. Column Summaries list the possible entries for each
column on the sequence specification sheet.

3.  Column Descriptions explain the possible entries for
each column in greater detail.

4, How to Run Sort shows how to enter OCL
statements to load and execute a sort job.

5.  Performance Considerations explains the various
factors that affect the time required to run a sort job.

6.  Sample Jobs show how to fill out the sequence
specifications sheets for typical jobs.

Preface iii



Here is how to use each level:

Use the Overview in Chapter 1 to see which columns
on the sequence specifications sheet you must consider
when you want to sort a file.

Use the Column Summaries at the beginning of Chapters
2 through 4 for a quick recall of the possible entries for
each column on the sequence specifications sheet.

Use the Column Descriptions in Chapters 2 through 4
when you need a detailed explanation of the entries
for a particular column.

Use How to Run Sort in Chapter 5 to set up your files
and specify what you want done with the information
in the files.

Use the Performance Considerations in Chapter 6 for
the most efficient method to run your sort job.

Use the Sample Jobs in Chapter 7 to review coding
techniques for actual jobs.

Column summaries and column descriptions are provided
for each type of specification:

Header
Record type

Field description

System Requirements

The Sort portion of the IBM System/32 Utilities Program
Product runs on all models of the System/32 and supports
all available features.

Related System/32 Publications

IBM System/32 Introduction, GC21-7852

IBM System/32 System Control Programming Reference
Manual, GC21-7593

IBM System /32 Utilities Program Product Reference
Manual—Data File Utility, SC21-7600

IBM System/32 Displayed Messages Guide, GC21-7704

Titles and abstracts of other related publications are listed
in the /BM System/32 Bibliography, GC20-0032.
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The sort program is part of the System/32 Utilities Program
Product. You can use the sort program to rearrange, drop,
and reformat records in your file.

SORT FUNCTIONS

The three basic functions of sort are:

® To rearrange the records in a file.

® To drop records from a file.

4

°

® To reformat the records in a file.

9 aaa zx

7 aaa zx

3 aaa zx

2 aaa zx

1 aaa zx

Chapter 1. Overview of Sort

4
3
> 2
1
4
> 2
1
zx 9 aaa
zx 7 aaa
zx 3 aaa
zx 2 aaa
zx 1 aaa

Overview of Sort
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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 are accumulated in the sorted records).

Addrout Sort

The output from an addrout sort job consists of 3-byte
hexadecimal relative record numbers of some or all of the

records in the input file, as follows:
3-Byte Relative Record Numbers

Control Fields
Data Fields

/

000007 | 175 $3.50
000006 | 174 $2.25
000005 171 $4.00
000004 | 170 $2.50 |

Employee Master File
Input (presequenced in this 000003 | 167 $3.15
example) 000002} 162 $2.75

00 00 01 |—150 $3.00
000000/ 116 $4.00

Process Sort

Omitting records where amount is less than $3.00

00 00 07
00 00 05

000003
Relative Record
(0] t
utpu Numbers Only 000001
000000

——————
Addrout Sort



Tagalong Sort

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

® Control! fields only
® Data fields only

® Control fields and data fields
3-Byte Relative Record Numbers
Control Fields

/ /Data Fields

000007 [ 175 $3.50

000006 | 174 $2.25

000005 | 171 $4.00

| 000004 | 170 $2.50
Employee Master File

Input (presequenced in this 000003 167 $3.15
example) 000002 | 162 $2.75

000001 | 150 $3.00
000000 | 16 $4.00

Omitting records where amount is less than $3.00

A tagalong sort works as follows:

Y

175 $3.50 175
171 $4.00 171
167 $3.15 167
Output
150 $3.00 150
116 $4.00 116
Control Fiélds and Control Fields Only Data Fields Only
Data Fields

\’\/\——/

Tagalong Sorts

Overview of Sort 3



Summary Tagalong Sort

Summary sort output can aiso include data fields. However,
you cannot determine which input record’s data field will

The output from a summary tagalong sort is a file of sorted appear in the summary record.
summary records that usually contains:

® Control fields only

©® Summary fields only

® Control fields and summary fields

Input

Process

Output

Employee Master File
(presequenced in this
example)

A summary tagalong sort that sorts only on the first two
digits of the control field works as follows {note the
summarizing that occurs in the data fields that have a 17 in
the control field):

3-Byte Relative Record Numbers
Control Fields

/ Data Fields

000007 | 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

[

Omitting records where amount is less than $3.00

17 $7.50
16 $3.15
15 $3.00
11 $4.00

Control Fields and
Summary Fields

|
g R

Control Fields Only * Summary Fields Only

\d-\/——\—/

'Summary Tagalong Sorts .



HOW SORT WORKS

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

INPUT () ocL () Sequence ‘ ® File ToBe
Statements Specifications Sorted
Y ¥ Y
 PROCESSING Sort J | ® work Fite
Y
' OUTPUT (5) Sorted File

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, sequential, or
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 program can
then work with the records in the work area without
disturbing the input file.

Sorted File can contain:

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

® All or part of the records contained in the input
file.

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

Overview of Sort



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. Sequehce specifications can be stored as

" a source member or within a procedure member in the
library; these specifications can also-be entered through the
keyboard. See Chapter 5, How to Run Sort 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 sequence
specifications sheet shows the location and purpose of all

three:
GX21-9089.3
lm inhmnlo'ml Business Machines Corporation Printed in US.A,
SEQUENCE SPECIFICATIONS 12 progam [y
Header Page ED Igentitication
Line Job Card Match r@ g2 CCP/Disk Sort Only
iq g 58 o
Card: MATCH, |Largestsum |G @ 21g| iz O Record
SORT, SELECT, }fin bytes) | Stacker Seleet 2 315[21 o 8181 2|2 (Bl tenan Job Description
Nomber | | MERGE o Controt Fietd] - S[SIEIE] R J512)4) 88,18
Disk: SORTR, LenmhsfmAnngS elels|elE|ElC Length §§‘§3 2 2(c (
&1 SORTA, SORTRS [Record Type j’ummuooﬁ§§ ARG 1
H KL EIESEI B
F1"Tape: SORTT HH LS gzzzﬁwﬁ 1 B
3 4 5|6]7 8 9 10 11 12|13 14 15 16 17 18 |19 {20 j21 22 |23 | 24] 26 |27 20 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 68 59 60 61 62 63 64 65 66 67 6869 WO N 72
ofelole [TTTTTITTI [T HINERREINENEEEENERENERRERRENEREEE
- Record Type
Line |5 Factor 1 Rel. Factor 2 (Fieid, Constant, or Keyword) Comments
< ! €Q
€: ]
51| 8 NE | lgkeyword—>f e m——ee——
2|3 8(2) o | T K
Number [Z1£15) 5 8™ 1 Record t
kS 5 N[g| tocation LE [Of Lecation 1 Name ]
“1°1°12 GE [u]
! From To From To .
3 4 55789|0I'I2|3IAI5|6I7IB|9202IZiiﬂﬂbis?ﬁz?li!ﬁw:ﬂ32:33‘35363738BABQI‘243“45‘547'15495051‘57535‘555‘57&5@506'62!:6‘55“675‘09707‘12
ofs i .
0)2 | I
H T
013 |
1 1
o4 ] '
B ! :
ole T 1
! L
Field
Line I Forced Comments
A AF
. H I S S,
&l Ele -
9 5 Reserved
= S £[5] sloverniow e '
Number | (OIS 5|5 Fies Field 1
=10 tocation 2| £ 2]tenon Name |
ggy HEE
> [212]  From T &3S i
34567ﬂ5IDI!I!IJM\EWI'Ml=702|1211M7525272!29303I323334351527339404!4243“45'46‘7!3ﬁ5ﬂ§l52§3‘5‘55§6§7HSOSO“G?E@MOSNG7HSO’D7I72
ol7| fr
DORE H
olsl |F i
10} {F :
1| | i
1]2] |* :
113 F I
1]al| |F :

Here you specify the
type of sort job you
will run.

Here you specify which
input file records you
will sort.

Here you specify how
you want the records
sorted and formatted.



Sort Execution |

You can create your own procedure member to execute
sort. This procedure member is stored in the library. The
contents of a procedure member that contains your OCL
are explained in Chapter 5, How to Run Sort.

You can include sequence specifications in a procedure
member (following the RUN statement), or you can access
the source member that contains your sequence specifica-
tions through use of the SOURCE statement. See Source
Member Information Needed When Using User-Supplied
Sort Procedures in Chapter 5. ‘

The DFU SORT command can also be used to execute
sort without providing OCL statements. This command
is described in Appendix D ofthe /BM System/32
Utilities Program Product Reference Manual—Data File
Utility, SC21-7600.

Sort Operation

Sort works with the records in your file as follows:

1. Sort reads a record from the input file.
A 5 6 26 27 30
] L7 »I

Control Field A Control Field B

Dataj

/4

Note: Control fields are the fields you want the sort
program to use to sort the records. See Column 7
under Column Descriptions in Chapter 4 for a
detailed discussion of control fields.

2. Sort checks your record type specifications 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.

If the record is one you want to sort, sort 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:

4 5 9 1

Control Field B Control Field A

0 30
L, |
Data \g

See Column 7 under Column Descriptions in
Chapter 4 for a more detailed discussion of the work
record.

If you do not drop control fields, they will always
precede 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.)

Sort writes all of the input records you want to sort
into the work file.

Sort 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.)

Sort writes the records into the output file in the
order you have specified.

Overview of Sort .7



OVERVIEW OF SEQUENCE SPECIFICATIONS
Orde_r of Sequence Specificaﬁons

The norm‘al 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 specifica-
tions. {Not filling out record type specifications is often -
referred to as an implied include-all.)

Number of Records Format of Records

to be Sorted

to be Sorted

Order of Sequence Specifications

All of the records All the same 1. Header line
in the file format 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 For second type ,

5. Field lines of record format

. Record type lines }
One set for each additional

6. Record type lines
type of record format!

7. Field lines

Y This 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 you are sorting a file, see Column 6 under
Column Descriptions in Chapter 3.




Specification Columns to Consider for Addrout Sort
(SORTA)

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

Control field and
Type of sort sequence information Page sequence

GX21-9089-3
Printed in US.A.
75 76 77 78 79 80

SEQUENCE SPECIFICATIONS

Program
N N Header identification
Line Job Card Match al | BE CCP/Disk Sort Only
2 &l I3 HE Ol Record
Card: MATCH, Largestsum O] gyacker Sefect 5 E&| |E]e |
- Zi= S R <1 Length
SORT, SELECT, }(in bytes) < Z21315|E] owwee {22 |5]:2 |3 9 Job Description
Number MERGE of Control Field| 3 ZISIEIS| Recors 1E|Z|o| Bl 18
o] Disk: SORTR, Mengthsfor Anv{ §s|s [p{p|s|p{E{ B[O 5] Lengn _g HEEES i
&} SORTA, SORTRS|Record Type | 2lylm|m|uloo|El 5] €[ not HEAEE R 1
[ Tape: SORTT & EHHEHEE s5121E12|a38)8
112 19 §20 |21 |22 |23 |24[25 {26 |27 {28 {29 30 31 32({33 35{36 {37 381{39{40 41 7 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
T 2 I Format for sorted file LU
 mmmm HEREEEREE
Record Type
Line I Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
< ! €Q C
—~1§]-18! NE | lo Keyword—>f e ——— T
SHNEH vl L
Number | {151 5, GT |y 1 Record |
SIEIN|g)  Location LE {3 Lacation 1 Name 1
FI8|o), GE |
From To From To i I
3 4 516 a9:‘0‘112131415‘8I7|B|92021222324252627'2829303132333‘353637383940 10 71 72
L Comparison of an input record field and a constant
Constant= et e T T
R Bl 4y | Comparison of two input record fields
Field
;§ DR 3 2 Comparison of an input record field and the- [l
5 i R i 3 e g
Keyword | program date
Field
Line Forced Comments
= 5
g B § ***** -
NN ] 8 Reserved 1
EN =Y {0} §]Overflow
Nurner | 19[S 5)g|5|Fed Field !
.|Z|e Location HEHES Neme |
2l 8IN E133 03
SEE 1318 |
6f7]8]9 10 11 12|13 14 15 18)17 18 383940414243“45'4647484950515253545556575359605162635465“876889707‘72
A 12

Definition of normal control fields

RN
ajs| |r INENERERENEEREENERE i

E R Definition of opposite control fields

T I A O
AANEEEERERAREEEN

Definition of forced control fields {:
N D A Y O 0 A D

t

N

Overview of Sort 9



Page of SC21-7633-2

Issued 30 May 1980

By TNL: SN21-8090

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
sequence information

~

Type of sort

Page sequence

international Business Machines Corporation

SEQUENCE SPECIFICATIONS

GX21.9089-3
Printed in US.A.
75 76 77 78 79 80

Program
I Header Ientification
Line Job Card Match [ R §=, £ CCP/Disk Sort Only
@ g Jat Ste ol
" S P She = £, Record
Card: MATCH, Largest sum S| stacker Sefect |=| < S8 2] [ Lengn
SORT, SELECT, {(in bytes) 2 HiEHEE Slol |3 % .
1= S18lel|E] Outout |Zi% 518 (8 Job Description
Number MERGE of Control Field| g S12lE10] Recors 15|E|o| 8|5 |8
Disk: SORTR, —[Lengths for Anv[ 515 s {p [P [s{P[5[E{O15[ (engn (S|S{E[S| 8 2|c 1
&| sorTa. soRTRS|Record Tyee | 2{u|m|mlulo]o| €| 51|12 ARHEEEIE |
| Tape: SORTT & 2|5|€)8 S|2I€12)ad |3 )
3 4 5{6{7 8 9 10 11 12413 14 15 16 17 {1819 }20 {21 }22{23}24]25 |26 |27 |28 {29 30 31 32{33|34 (35|36 [37 38 {39[40 41 7 68 59 60 61 62 63 64 65 66 67 68 69 70 71 72
5% ey G g g et g 2 5 .
SOBRTR | . 0 Enae Format for sorted file TTTTLITITITI

»Reéord Type

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

Comments

EQ Constant
NE [—— Keyword —]

LT
GT
Location LE
To GE

Record

Number |
Name |
|

C/Z/D/PI)
Stacker Select _

Type (1/0)
Continuation {A/0/* )|

o
3
3

9 410 11 12{13 14 15 1617 18

Comparison of an input record field and a constant

70 71 72

I I

£0

Comparison of two input record fields-

program date

————
Comparison of an input record field and the

Definition of normal control fields

Definition of opposite control fields

Definition of forced control fields

Definition of data fields

Field
Line Forced Comments
H
sisff (- pm—— -
gis Reserved |
£15| g{overfiow
5|25 Feld Field |
B 2{Length Name |
515 =
8({5{ 5 )
(2] 1]
17118119120 21 2223 24 25 26 27 28 29 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 7071 72

10




Specification Columns to Consider for Summary Tagalong

Sort (SORTRS)

The shaded columns are the ones you must consider for a

summary Tagalong sort job.

Type of sort

Control field and
sequence information

Page of SC21-7633-2
Issued 30 May 1980
By TNL: SN21-8090

Page sequence

Comparison of an input record field and a constant

GX21-9089-3
IBM Busines: Printed in US.A.
SEQUENCE SPECIFICATIONS 751677 78 78 80
Program
’ N T S Header \dentification
Line Card Match 2 1. Sl CCP/Disk Sort Only
@ gl |x 5|5 of
Card: MATCH, |Largest sum a » = S z L1 Record
Stacker Select | >§— ala Zl 2 |Z] Length
SORT, SELECT, |(in bytes) < 2izls(E] omer {219 (3|2 30 Job Description
MERGE of Control Field| 3 S iz 1alg 12
Number - g ey Record |E]E|0|8]|® |8
Disk: SORTR, |tengthsfor Ayl 5| s {s [p o |s|p | B E[O]|5 8213|135 2ls H
8| SORTA, SORTRS|Record Type | & HHHE ARBEHEEIE |
> gUMMUOO:.‘,= 2181213 € £(s
I Tape: SORTT zlg|* |6 SlZic|z|awis {
578910“12 19 |20 |21 |22 [23]24)25 33|34 |35}36 {37 38 |39]40 31 7 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
: T = g .
- , Format for sorted file TTTITTITITIIITL
Record Type
Line Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
1 EQ C
t awnel W e e -
REEH l4—— Keyword —] 1
=1 1 (S S B S S
Number | =1 2]5] 5, Record !
SlElx Name
Zlsiala! :
To
3 4 6 2021 22232425 2527'2829303‘ 3233343536 3738394‘ 70 71 72|

| - T T N N M O Y

Comparison of two input record fields

program date

Comparison of an input record field and the

Comments

Field
Line Forced
I &
g 5 § - — - — =
Sis 3|5 Reserved
N £15] 5| overftow !
Number | OIS Slelg|Fied Field 1
< 5
= a Location pf2| £ |Length Name 1
=lal  From To &|313
7]8]9 10 11 12]13 14 15 16{17|18|19]20 2% 22|23 24 25 26 27 28 29|

Definition of normal control fields

Definition of opposite control fields

Definition of forced control fields

Definition of data fields

Définition of summary data fields

b3 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72|

Overview of Sort

11



12



Chapter 2. Header Specifications

Only one header specification line is used for each sort 5,

job. Possible column entries, summarized on this page and
in Appendix C for quick reference, are explained in detail

later in this chapter.

HEADER SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Entries Explanation
—
1-2 00-99 Page number.
36 000 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/32 sort jobs.
19-26 Blank Not used in System/32 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.
Action messages.
Formatted messages.
1 Print:  Program-status messages.
Action messages.
Formatted messages.
2 Print:  Action messages.
Formatted messages.
3 Print nothing (except formatted messages).
28 Blank . Keep control fields in output records in tagalong sort jobs.
X Drop control fields from output records in tagalong sort jobs.
,29-32 7//////////  1-4096 Length {in bytes) of output records in tagalong sort jobs.
33 Blank Not used in System/32 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/32 sort jobs.
40-72 Any characters Comments.

Columns that must be filled in for all sort jobs.

M m Columns that must be filled in for a tagalong sort.

Header Specifications 13



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 5-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 program continues reading the rest of the specification
“fines and 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 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 Field

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 specifications) 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 Control Fields, Column 7
under Column Descriptions in Chapter 4.
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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/32
sort jobs

Column 26 (Collating Sequence)

Column 26 specifies the collating sequence you want sort
to use in compare operations. (Compare operations deter-
mine 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 program you want to change
the standard cbl!ating 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 a packed or.unpacked factor 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)
Sort can issue:
®  Sequence specification lines

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

® Program-status messages (| type messages) to identify
various states of the job

® Action messages (A fype messages, followed by
formatted message displays), to identify circumstances
requiring attention before you can continue the job

Note: The programmer messages are contained in
Appendix E, Sort Programmer Messagés The operator
messages are contained in the /BM System/32 Dlsplayed
Messages Guide, GC21- 7704

Column 27 indicates which of the preceding information
you want the sort program to issue during a job:

Column 27
Entry Program Issues

0 or Blank Sequence specifications
Diagnostic messages
Program-status messages
Action messages
Formatted messages

1 Program-status messages
Action messages
Formatted messages

2 Action messages only
Formatted messages

3 Formatted 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 .
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 program changes the control information
(during the sorting process) so that it is meaningless.

Using Fields Both as Control and Data Fields

If you are using opposite control 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 control fields and once as
data fields. Data fields are not involved in the sorting
process and are not changed by the program.

Columns 29-32 (Output.Record Length (in bytes) for
Tagalong Sorts)

Cdlumns 29 through 32 apply to tagalong sort (SORTR,
SORTRS) jobs only. The entry in these columns tells the .
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. Record length must be

1 through 4096 bytes. .

Calculating Ou tout Record Length When Dropping
Coa tro’l 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 (Nom)erify 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
character other than N will cause the data written on the
work file to be verified. .

Note: If you use the nonverify 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 nonverify option is used or not..
However, the chance for input file destruction is greater
when using the nonverify option; therefore, use this option
with care.

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

Column 36 applies to all sort runs. A blank can cause sort
to issue message SORT-7724 NO INPUT RECORDS
INCLUDED. The operator can either select option O,
which creates an empty output file, or option 3, which
cancels the job without creating an output file. An N in
column 36 causes sort to create an empty output file with-
out 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
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 sort 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 ieave column 5 (x) blank, or enter any value to
keep the specifications in ascending order.
] include line.
0 Omit line.
Blank This is the first line of a set of |1 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. B
C Use both zone and digit portions of characters.
Z Use only zone portion of a 1-character field.
D Use only digit portions of characters.
P Signed packed decimal data.
U Signed unpacked 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.

Record Type Specifications 17



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 5-digit sequence number. As
the sort program reads sequence specifications, it checks
the sequence numbers to make sure they are not in
descending order. |f the numbers are in descending order
(if page 02 specifications come before page 01 specifica-
tions, 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 program continues reading 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 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 sequepce 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, Sample
Sort Jobs.)
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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 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 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 inc)yde-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 program to

'sort. Omit lines are not required, but can be helpful when

you have many types of records you want the program to
use and just a few you want omitted. Omit lines are »
normally followed by an include-all line, telling the
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
include set identifies one or more record types you want to
include in your sort job. An omit set identifies one or more
record types you want to omit from your sort job. (The
records in any record type always have at least one
characteristic in common—such as an X in position 5.)

Here are four rules to temember when you are using include
and omit sets:

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

2. Omit sets never have field lines.

3. Every omit set must be followed by an include set.
4, The last set must be an include set.

There are five fypes of include sets and three types of omit

sets.
Include Sets'
Type Column 6 Column 7 Explanation
Include AND H, F,or O Header line, field line, or omit line.
lines . .
| B New record type indicated by a blank in column 7. Record
| A Lines that describe the same record type (as the Type
previous line) have an A in column 7. Lines
F Field line(s).
Include OR H, F,orO Header line, field line, or omit line.
lines .
| B New record type indicated by a blank in column 7. Record
| (0] Lines that describe a different record type {(than the Type
previous line) have an O in column 7. Lines
F Field line(s).
Include AND H, F,or O 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 which is different
than, but has the same field lines as, the record type -
described in the previous line(s). Record
1 A This line continues the same record type of a Type
previous line or lines. This record type can be con- Lines
tinued (lA), or a different 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,orO Header line, field line, or omit line. }
| Tells the sort program to sort all of the records that Record
have not been described by any preceding include Type
and omit lines. Records referred to in this manner Line
must have identical field specifications. '
F Field line(s).
1 Every include set must end with field lines. An includle set can be followed by another include set, an omit set, or // END.
Note: Records not described in include sets will not be sorted.

Record Type Specifications
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Omit Sets’
Type Column 6 Column 7 Explanation
Omit AND lines Hor F Header line or fietd 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 0] )] New record type indicated by a blank in column 7.) Record
types) 1 O (6] 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) [ O A Lines that describe the same record type (as the Record
previous line) have an A in column 7. Type
o .0 Lines that describe a different record txpe (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 Us)'ng Include and Omit Sets

When to Use Include Sets: If 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 sort processes the sets in the order
they are coded, you must be particularly careful 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.
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Column 7 (Continuation or Comments)

Column 7 indicates the line’s relationship to the preceding
line.

Column

7 Entry Explanation

Blank 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
O for omit.)

A This line is a continuation of the preced-
ing line. The A stands for AND.

0] 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/Z/D/P/U)

Your column 8 entry tells sort how to intérpret 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 sort what portions of the characters to use. When the
fields contain signed numeric data, a P or U entry tells
sort whether the data is packed or unpacked.

Alphameric | 7

portions of the characters

Use only the zone portion

Column Maximum
8 Entry Compare Operations Field Length!
C Use both zone and digit

256 characters

1 character

‘ Data of the character
D Use} only the digit portions 16 characters
of the characters
Signed p? The numeric data is packed 8 bytes or 15 digits
Numeric and a sign
Data u? The numeric data is unpacked | 16 digits

header line).

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

2 Do not use a packed or unpacked factor 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

Significance of the Column 8 Entry

You use record type specifications to tell sort which records

you want to sort. You do this by instructing sort 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 deter-

mines whether or not that record will be sorted. Because
sort sees your data as nothing more than a series of elec-

tronic bits, you must tell the program how to interpret

the data:

e If the data is alphameric, what part of the characters

should be compared.

@ |f the data is signed numeric, is it in packed or unpacked

format.
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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 a digit
portion. Some characters have identical zone portions;
some have identical digit portions. No two characters 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 0111
blank 0100 0000 z L

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

exactly the same.

If you instruct sort 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 sort to use only the zone
portion of characters (by putting a Z in column 8), char-
acters 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.
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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 put a C in
column 8. The C tells the sort program to use both the zone
and digit portions of characters in its compare operations,
and no other character has the same zone and digit portions
asa2. ‘ '

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 a lot of 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 of the character (Z entry).

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



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 unpacked?

Format of Column ,

Numeric Data 8 Entry Definition Consideration’

Unsigned D Number does not have a sign.| Absolute vaiues 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 éign 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.

Unpacked 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
1 Before comparing numeric data, sort automatically converts any leading blanks to zeros.

Signed Numbers: Signed numbers can be either positive ~ Packed and Unpacked Numbers: An unpacked digit is
or negative. The sign of a number is indicated by a 4-bit represented by 8 bits; a packed digit is represented by 4
binary code. bits.
- Sign Binary Code Unpacked Digits Packed Digits ‘
Digit T Binary Form
+ 111! : Digit | Binary Form
+ 1010 0 0000
+ 1100 0 | 1111 | oooo 1 0001
+ 1110 1 {1111 |} 0001 2 0010
2 1111 0010 3 0011
- 1101 3 | 1111 | o011 4 0100
- 1011 4 1111 0100 b 0101
5 1111 0101 6 0110
! Standard form. Sort accepts 6 1111 0110 7 0111
all four forms of the plus sign. 7 1111 0111 8 * 1000
Before sorting the file, however, 8 111 1000 9 1001
t!te program converts all plus 9 111 1001 ——
signs to the standard form. If a )
main storage dump is printed, S N — Digit Portion Only
the plus sign will always be ex- Zone Digit
pressed as a hexadecimal F. Portion Portion
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In unpacked 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 four bits of the number.

Positive

UNPACKED

2 0
Negative [11110010[111 110000111101,

I |

Positive P R N

loocojoc1 000000100104

-
DIGIT DIGIT DIGIT DIGIT Dl%\i
T

PACKED

Negative




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 describ-

ing, you must:
® Describe each field in a separate record type line.

® Putan A in column 7 of every line (except the first) to
tell sort 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. '

Column 8 Maximum Factor 1 Field Length
c 256 characters!
V4 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.)
Because the factor 1 field is packed, the field can actually
represent 15 decimal digits and a sign.

2.

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 one 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 example, here is the entry you would make to

describe the position of a factor 1 field which consists
of a B'in column 2.

Record Type

Line

Factor 1 Rel. Factor 2 (Field, Constant, or Keyword)

- ! EQ onstant
§ : NE la—— Keyword —]
&

2

From To . To |
10 11 12[13 14 15 16}17 18|19 24 25 26 27|28 29 30 31 32 33 34 35 36 37 38 39

2EQ) ‘

o|lo|o| D]

Record Type Specifications 25




Columns 17-18 {Relation)

The program identifies records you want to sort by com-
paring 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 program
what the results of the comparison must be. (If 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.
t If you want the program to. compare zone portions of charac-
ters (Z in column 8), EQ and NE are the only entries you can
use. :

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 another field, a constant, or a keyword that -
‘represents all or part of the program date. F in column 19
means factor 2 is 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.
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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

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

To describe fields that are only one character long, leave
columns 20 through 23 (From) blank, and enter the
number of the record position that contains 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 4-position factor 1 field, your
constant field must take up four positions. If your con-
stant is the number 6, you would 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)

je— Keyword —a = —

Lacation 1

F/C/K

From To |
20 21 22 23§24 25 26 27128 29 30 31 32 33 34 35 36 37 38 30 J40 41
T

6 |

[

Record Type

Factor 2 {Field, Constant, or Keyword)

Constant.

[¢— Keyword —»| [~ —

Location !

F/C/K

OR

From To |}
20 21 22 23{24 25 26 27128 20 30 31 32 33 34 35 36 37 38 39 )40 41

IR

3

B R .

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 (Columh 8EntryisC,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 6-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, apd 25.
Leading zeros are not required. Blanks and zeros look the
same to sort. In the preceding example, columns 20
through 25 could contain either 000123 or BBK123 (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: If factor 1 is a packed number, the last
character in the constant must be its sign (+ or —). If factor
1 is an unpacked 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 Unpacked Constants

If Last Digit Character That How the Number Looks Inside
in Constant is You Code The Computer
Zone Portion' | Digit Portion?

o’ - (minus code) 0110 0000

1 J 1101 0001

2 K 1101 0010

3 L 1101 0011

4 M - 1101 0100

5 ~N 1101 0101

6 0] 1101 , 0110

7 P 1101 o111

8 Q 1101 1000

9 R 1101 1001

1The zone portion indicates the negative sign of the entire number.
The digit portion indicates the numeric value of the last digit in thg number.

For example, here are the entries you would make to sort
records which have a packed negative 1 (—1) in positions

1 and 2, an unpacked negative 24 (—24) in positions

5 through 8, and an unpacked negative 10 (—10) in positions
11 through 16.

Record Type
Line g Factor 1 Rel. Factor 2 {Field, Constant, or Keyword)
< ' EQ Constant
HRER NE | le—keyword—sl e -
SHEH u | fTEET 1
Number [S1E[S| 8¢ ot |y - 1 Record !
) E. 5 g g1 Location LE |l Location i Name |
& ~|
“1 From To GE u From To | . |
3 4 s]e]7{elo 0 11 1213 14 15 16]17 18|19]20 21 22 23]24 25 26 27128 29 30 31 32 33 34 35 35 37 38 3040 41 42 43 44 45 46 47}4s 49 50 51 52
T - y T
o [ P T T I T T REREI TRHTTT: ACkED [-1o
olz| [TIAIY 5 EQLC| | 2M ! UINIPACKE D' |-1214
N T
of3) ITAN] | W] | U 6lERIC =) 1 UINIPACKE D, |-lLO
ofa . H 1
T T
o|s 1 1
ole ! !
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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 key-
word 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).

Factor 1
Keyword® Part of Program Date Field Length?
UDATE Entire program date 6 characters
UMONTH Month portion of program date 2 characters
UDAY Day portion of program date 2 characters
UYEAR Year portion of program date 2 characters

1% the UDATE keyword is used, the program date must be in the same format
as the date contained in the input records. If UMONTH, UDAY or UYEAR
is used, the program date must be in the same format as the system date.

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

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
sequence 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 detted lines on the coding sheet.
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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 output
file. Possible column entries, summarized on this page and
in Appendix C for quick reference, are explained in detail

in this chapter.

FIELD SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Contents Explanation
1-2 00-99 Page number.
3-5 07x-14x Line number. You can leave column 5 (x) blank, or 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.
4 Use only zone portion of 1-character field.
D Use only digit portions of characters in the field.
[ Signed packed decimal data. ¥
U Signed unpacked 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 one
character long).
1-4096 End position of a field in the record.

17

Any character

Forced control fields; the character you want the program to change.
Also used for summary overfiow indicator fields; the character to be
used for the overflow indicator.

m
i

Any character

Forced control fields; the character you want the program to substitute.
Also used for summary overflow indicator fields; the character that the
overflow field is initialized to.

/% Blank Forced control field line is not a coritinuation 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.

’,IIIIII/IA Columns that must be filled in when forced control fields are being used.

Field Specifications
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COLUMN DESCRIPTIONS

Columns 1-2 (Page Number) and 35 {Line Number) -

Page number (columns 1 and 2) and line number (columns
3 through 5) form a 5-digit sequence number. As the sort
program reads sequence specifications, it checks the
sequence numbers to make sure they are not in descending
order. [f the numbers are in descending order (if page 02
specifications come before page 01 specifications, for
example) and specificaticns 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. 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. If 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. Forexample, to insert
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, Sample Sort Jobs.)

. 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
tagalong 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 program summarizes (adds together).
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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
combine this entry with the column 8 entry.

Column

7 Entry | Tells 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.

o This is an opposite control field. Sort this
field so that the data from the field is in
the sequence opposite that specified 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.?

* This is a comment line.

1 Use this entry for tagalong (SORTR, SORTRS) sorts only.
(1f you use a D entry during an addrout sort, the line will bé
treated like a comment line.) .

2Use 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 as 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.



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: Fora summ/ary tagalong sort (SORTRS), you cannot
determine which input record’s data field will appear in the
summary record.

Comment Lines (* in Column 7)

Comment lines help document the 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.

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 select records for sorting. 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. (ltis important to remember that the sort program
never changes your input records.) '

See Column 17, Column 18, and Column 19 for information
on how to fill out the field specifications when you are
using forced control fields.

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 sort:

® Build a work record from the input record.
1-Position Control Field

Control Field Portion

Data Portion
T st

|
}

Data | C | Data —l c : Data
|

Input Record Work Record

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

Data | X Data — A Datu

l
1
I
1
T
I

Input Record Work Record
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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
isnot aC, F, or $, 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 sort:

® If the control field contains a C, replace it with a 1.
® |f the control field contains an F, replace it with a 2.
® |f 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 sort to put a doHar sign in
the first available control field position of the work record.

|
i
$ l
m‘v—\/\/
|
Control Field Data Portion
Portion

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

Control Data
Field B

Data Control Data
Field A

34

The work record will then look like this:

$ Control | Control Data
Field A Field B :

Data Portion

Contfol‘ Field Portion

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

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 summarized
(added together) only in summary sorts. In tagalong sorts
(SORTR), summary fields are treated as normal data fields.
In addrout sorts (SORTA), summary fields are treated as
comments.

In.a summary sort, summary data fields in the output
records for all record types must 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.

The output fields do not have to be in the same position as
they were in the input records. See messages SORT-7278
and SORT-7280 in Appendix E, Sort Programmer Messages.

The maximum number of fields that can be summarized is -

. 24 for each record type in a sort job.



Column 8 (C/2/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 Columns 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
—

(o Use both zone and digit 256 characters
portions of the characters

z Use only the zone portion 1 character
of the character

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

P The characters are a signed, | 8 characters or
packed decimal number 15 digits and

9 sign

U The characters are a signed, | 16 characters
unpacked decimal number )

\") Force a data character 1 character

‘ 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 1111 | 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:

W N = %

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
a1, 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 cf 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 descending
order, use opposite control fields. An opposite control field
is sorted in ascending order (if you specify descending 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.
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When you use opposite control fields, sort changes them in
building the work record. Therefore, you usually drop this
meaningless control field information (by coding an X in
column 28 on the header line) for tagalong or summary
sorts. If 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 Unpacked Control Fields (Normal or Opposite)

If you specify packed or unpacked control fields, the sort
program 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 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:

® You can have only one character in your forced control
field.
® You can force only entire characters (zone and digit)

into your control fieid.

® You can indicate either a conditional or an unconditional
force. :

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

® 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.
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l_/sing Control Fields to Sequence the Sorted Records

The order 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 posi-
tions 5 through 7. Your unsorted file might look like this:

Input Record Position

1]2]3]4|5]6]7

ojt 7 126

113 4 51 2

211 7 121

311 5 9 6

413 4 18

511 7 - 20

6|3 4 250

N S~ 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

HD DA NN
(4]

{mmbwmao

Output Part Number
Record Number Ordered
Number



Include these field specifications to do the preceding sort.

GX21-9089-3
IBM Business Machines C: . Printed in U.S.A.
° ) SEQUENCE SPECIFICATIONS 2 Progam (o o280
i Header Page I:Ij identification m
Line Job Card Match al | 8|z CCP/Disk Sort Only
‘12 g | 5|8 = Qb Record
Card: MATCH, Largestsum | S| Seacker Select ||| . | § ElE] 12]le |2 Length
SORT, SELECT, |(in bytes) < 21515(8] oo {29 I5]: |3 o Job Description
Number MERGE of Controt Field} g SIS1E[S] Record E|2|ol315 (3
Disk: SORTR, |Lengths for Anvl §1 s[5 |p [P s]p | BIEIC|5] Longn 12]2[B|8| 2212 1
8| SORTA, SORTRS |Record Type Flofm|m{olofolZ| 2 E|E| S 13|E|5|2| 8B |
| Tape: SORTT HEEE 52| (2| &[S
3 4 slel? 8 9 10 11 12{13 14 15 16 17 18 |19 ]20 |21 |22 |23 [24] 5262728293031323334353637383940414243]444546157484950515253545556575859506‘62535&5556676859707‘71
o]
lo[o]ElARRI [ [ [ [ 5 x| [ | s J IIIH]I!THIHIHIIIIIIIIIIHHI
Record Type
e[S Factor 1 Rel. Facior 2 {Field, Constant, or Keyword) Comments
o ) EQ —C t
s g NE | le— Kevworde—al . e e e o
~}9|n|2 Lt— Keyword —
N HREH Ll I SO K
Number E £lg 5, GT v 1 Record l
SI5IN| 81 Location LE |3 Lacation ] Name |
FI8o(8 GE ||
! From To From To | |
3 4 5678910|112'314151617|819202|222324252627'?829303‘32333435363733394041424344454647'4849505'52535455565758.3506‘6253645555676859707i72
H T
]
ol | be ! LL| [RECORDIS DED sloRMT
012 I |
L
H T
0|3 | 1
04 H 1
T
ols | 1
ole i :
Field
Line Forced Comments
- 5
2 sigf 0 e -
£ £15] 5| overtiow Reserved !
Number Qi S| 25 Feld Field |
L 2|8 Location HE 2|Length Name |
alalN €
> i i\"_ From To 3_— 3 § . |
3456789101‘|213|4|515lf1819202|222324257627282930313233343536373339404'42464445'454743495051525354555557555950516263646586676869707172
' o fo!
of7] |r l2 THE!S| CONTROL! F 17is| [DRIOPPIE
o8
o | Bl |7 THITS| CloNT ETELD DRloPPED
0 F
DL 2 ONTRDL| FIELD DESC L DATIAL ||
ol F 7 CONT E CRIBED, T ,
141 F |
T[T T
13| |F 1
1af [F |

Notice that the information occupies different positionsin
the 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 output 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 78

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

Maximum
Column 7 Column 8 Field Length

NorO 256
1

16
8

16

C9ONO

t 1

O N

256

16

16

<CTITONO

256
1

16

8
- 16

1

<CTUONO

Does not apply
* (comment line)

! For an unconditional force line and a force-all line, column8 |
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 th¢ 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.
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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 the order they will be in
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)
I | e 1 = {
Record Position 1 5 7 12 15 21 23 20l
However, you want your sorted output record to look like
this: :
Output Record
Field Name ITEM REORD BAL
[l [ i. ]
Record Position | 4 5 ‘ 6 12|13 19|
Assuming that you want to sort the records by item
number, here is how you would fill out the field
specifications.
Field
Line Forced
I T .
§§ é g 5| Overflow Reserved !
Number | Q15 52| 5| Fiela Field ]
z o Location s|E g Length Name i
% gg, From To E’ g § !
345678910"12131415161718192021222324252627282930313233343536373839404‘42434445'4647
0|7 F |T1_E, :
0|8 E lc 2 Q|EO I}
ole) |F 15 AL | |
1{0 F :
1)1 F !
1.2 F :
113 F ]
1]a] I |
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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
< 5
d - g
= 3
A= gie
<|3 £[5| 5| overtiow Reserved
Number ols 5| 25| Fietd
[ 5
N Location I
HES HEH
= [2]S]  From To |38
3 4 5]|6|7]8]9 10 11 12 2118 119 {20 21 22 24 25 26 27 28 29 30 31 32 33 34 .
o|7] |F
ofsl |r
ofo| |F
110 |F
11| |F
1|2] {F
143 3
114 |F
Field Length

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

Column 8 Entry Maximum Field Length

c 256 characters
V4 1 character

D 16 characters
P 8 characters or

15 digits and sign

U 16 characters
\) 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 one 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).
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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 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
forced control fields to sort your records. The character in
column 18 either replaces the control field character you
specify in column 17 or adds a new character to the control
field.

Remember that the change to the control fields does not
alter your input record. Also, if you want to use forced

" control characters you can force a 1-character field (only

an entire character can be forced).

Besides being used for forced control field lines, column 18
can also be used as a summary overflow indicator field. The
column 18 entry, in this case, is the character to which the
overflow field is initialized. For mare information on
summary overflow indicator fields, see Columns 20-22.



Defining a Conditionally Forced Character

Fill in columns 1 through 6 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 position of the control field in the input
record in columns 13 through 16.

Enter the character you want to replace in column 17.

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 field.

Put an F in column 7.
Put a C in column 8.
Leave columns 9 through 17 blank.

Put the character which replaces the control field in
column 18. '

Put any character in column 19. (The chracter 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 hexadecimal FF

(if you specified ascending sequence in the header line).

® Replaces the control field character with hexadecimal 00

(if you specified descending sequence in the header line).

Defining an Unconditionally Forced Character

1.

4.

5.

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

Put an F in column 7.
Puta Cincolumn 8.
Leave columns 9 through 17 blank.

Put the character you are forcing in column 18.

Sample Job 4 in Chapter 7, Sample Sort Jobs illustrates the
use of unconditionally 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.

Putan Sin column 7.

Puta Vin column 8.

Leave columns 9 through 16 blank.

Enter a character in column 17 if you do not wish to
use an * as a replacement. |[f 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.

Enter a character in column 18. if none of the

summary data fields overflow, the overflow field
will contain the character specified in column 18.
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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 one 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

1.

10.
11.
12.
13.

14.

15.

Fill in columns 1 fhrough 6 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 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.
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Examples of Using Forced Control Fields

You can use forced control fields to change (add to or
replace) a character in a 1-position control 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



Unconditional Force

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

Input Record

Y

Field Specifications

Y
Work Record

Y

Output Record

Position 1 {control field)

20 through 22 (data field)

L~ // 572 /

Line Forced
ol ofF This unconditional force
wamver | |52 HigE moves a + into the first
g ig Location 3 '§ = available work record
U 1 4 e PR O position.
o|7| |F b
ofs| I-pic| | @ Move the data field (posi-
:’ 2 : : tions 20 through 22 of the
' input record) to the next
l three positions of the
work record.
+ 572
—— ——
Control Data
Field Field
+ 572
Sem——
Control Data
Field Field
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Conditional Force Using Only Forced Control Fields

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

Input Records

/

Field Specifications.

y

Work Records

v

Sorted Output
Records (ascending
sequence assumed)

44

Position

4 (control field)

20 through 22 (data field) -

A

618

B

NN
N N N

| /
510 4
/

307

Line

Number

Location

From To
9 10 11 12/13 14 15

18]

@ Continuation

o (C/ZIDPIoN]

4

FATTAT AL~ Typs (N/O/F/D/S/)

X

X
X

~lojolo |«
sfoflelo|wia

NENEIEIER TS

1 618

3 510

2 307

Control Data

field field
Y

1 618

2 | 307

3| 510
N’ !
Control Data
field field

If position 4 of the input record contains
an A, move a 1 into the work record.

If position 4 contains a B, move a 3 into the
work record.

If position 4 contains a C, move a 2 into the
work record.

L

~L— Move the data field {positions 20 through
22 of the input record) to the work record.



. 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 hexadecimal
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
hexadecimal 00 into the work record before you force any
characters. Therefore, if the sort program does not find an
A, B, or C in position 4 of the input record, the hexadecimal
00 or FF is left unchanged in the work record.

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

This example is similar to the previous one since 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. .
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Input Records

Y

~ Field Specifications

A J
Work Records

Y

Sorted Output Records
{ascending sequence assumed)

ord and use it to sort the records into
order (assume that ascending order is

—— If position 1 of the input record contains
a 9, replace it with a 7 in the work record.

If position 1 of the input record contains
a 7, replace it with a 9 in the work record.

Position 1 (control field) 20 through 22 (data field)
| 5 / 510 /
| 7 /4 822 [/
9 / 618 /
Move the control field (in position 1
v of the input record) to the work rec-
Line Forced l
% Al 5 § specified on the header line).
N R )
Number gs g g 'g
% a Location g £ £
S SS From To nﬁé’ ;Ig) 5
3 4 5|6f7{8}9 10 11 12]13 14 16 16{17[18|19
0|7 F X
ol8| |¢ ']
ofof |F l "|
ilo| |F Zﬂj v M
AT T i1

5 510

9 822

7 | 618
N NN
Control Data
field field

5 510

7 618

9 822
N N
Control Data
field field

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



Force-All

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

Position: 1 (control field) 20 through 22 (data field)
A/ J 177 /
y // 521 ' /

Input Records

Y

Field Specifications

If position 1 of the input record contains

Line Forced an A, move.a 1 into the work record.
woner | |51 HHE If position 1 contains a B, move a 3 into
> &
e Location ® % E the work record.
HES e HHH
=S rom To z}|d|S
345S789'0|I12|3|4‘E|&1718£
of7f |F Al | If position 1 contains a C, move a 2 into
ofe [|E | — I the work record. ;
olo| [FEIC 1 x v
10 F . - I3
T ‘EC 29 | This is a force-all line. If position 1 of the
| | 6 _ - . .
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.

Y 4

Work Records ‘ 1 177

* 521
“ R

"Control Data

field field
 / \
Output Records . 1| 77
(descending sequence assumed)
* 521
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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. This can be done by coding

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 an unpacked field
in positions 6 through 10 of your input record and you
~ know that the output will exceed the b-position summary

field by 2 positions, specify a 7 in column 22.

Field

Line

Number
Location

From To

~ Type (N/O/F/D/S/*)
o {C/Z/D/P/UN)

Forced

Record Character
% Substitute Character

@ Continuation

3.

Field

Overflow

Length

Reserved

20&2223242526272829303132323435363738@

Field
Name

40 41 42 43 44 45|

9 10 11 1213 14 153

1

“T=l=]=]l=]clolo»
m|m|m|m|n|[7m|n|njo Type

alwinlsfo|lo|lo|wi|r

(S KU PR U IR U E g

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 3-position packed summary

field (6 numbers plus sign) by 1 position, specify a 4 in

column 22 (7 numbers plus sign).

Field

Lire

Number
Location

From To

9 10 11 12|13 14 15 18]

~ Type (N/O/F/D/S/*)
® (C/2/D/P/UNNV)

Forced

3 Substitute Character

@ Continuation

Field

Overftow

Length

22

Reserved

23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39,

Field |
Name ]
L

40 41 42 43 44 as

<3, Record Character

i

Y

S lTaljlale]lolo]|o f«
EIEIEENEIEIEIED T

plwlnjwjoldiolis

(S Gy N (U EE NP S

48



Example of Summary Overflow Indicator Field : To define a summary overflow field, put an S in column 7
and a V in column 8. The overflow field will be initialized

Sometimes the summary dgta ﬁf’ld size is too small to to the character specified in column 18. If overflow occurs
hold the sum of the corresponding data fields. Suppose  * i any summary data field in the record, the initial value of
the sorted file for a mail order company looked like this: the overflow field will be replaced by the character in

column 17. (if you did not put an entry in column 17, the
I i initial value of the overflow field will be replaced by an *.)
Ab52 75 If none of the summary data fields overflow, the overflow

Abb2 23
field will contain the character specified in column 18.
Cat. No. No. Sold Cat. No. No. Sold
Here are the entries you would make to:
. @ |nitialize an overflow field to +.
A552 5 C200 10 .
® Replace the + with an * whenever a summary data field
Cat. No. No. Sold Cat. No. No. Sold overflows. '
F
Line Forced
= B
C200 16 § g % g < Reserved
sumver | [S[2 ] H o
= § Location e :‘i_ 2 |tength
§ ‘é S From To g g §
Cat.No. NO'SOId 345:::9mn12|3|4|5|51713wzoz'\2223242525272329303\323314353837
ol7] |f V *+
08 F
. ) e 0le F
If the company used a summary sort but specified only T T:
two positions for the summary data field, its sorted file RE

would look like this:

Suppose the following field specifications were used for the
previous example. '

| A552 03 l ICZOO 26

F
Cat. No. - No. Sold Cat. No. No. Sold - -~
5 B|g Reserved
. MNumber % i E %') "57 Oyerﬂow
The number sold for the first catalog number should be 215 Location S
. L. . glaln HELE
103, but since you have only a 2-position summary field, S1E(8|  From o |35
. . . i N . . . . 3 4 s5f6j7(8]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
the third digit overflowed and was lost. Since it is essential o[ WO m
that the company knows when an overflow occurs, its ols| |<lQ0)
programmer will define an overflow indicator field that ojo] |F
will print a summary overflow indicator whenever an over- L
flow occurs. e
Note: You can have only one summary overflow field The output records would then contain the catalog
for each record type. number, the number of items soid (a summary data field),

and the overflow field. The overflow field is initially
blank, but it will contain an * after an overflow.
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The summary output records would then look like this:

|__A55203* |

Cat. No. No.. Sold  Overflow Field
[ C200266_|

Cat. No. No. Sold Overflow 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, Sample Sort Jobs for an
example of using these entries.

Coiumns 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 ydu will use (input file, work
file, output file).

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

OCL statements to load and execute a sort job can be
entered into the system in two ways: by executing your
own sort procedure stored on disk, and by entering your
own sort procedure through the keyboard.

This chapter describes how you set up your files (or use
existing files), and how you specify what you want done

with the information that your files contain or will contain.

Note: Sorting can also be invoked thrbugh the Data File
Utility {see the /BM System/32 Utilities Program Product
Reference Manual—Data File Utility, SC21-7600.)

FILE INFORMATION
File Characteristics
Input File

The input file is an area on disk that contains records to be
sorted. Any 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 previous sort job.
If you use the direct access method to create a file for the
sort program, you might want to test for and omit blank
records because direct file areas are set to blanks before the
file is created.

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
automatically allocate it.

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

Output File
The output file contains the sorted file. If the output file

exists before the sort, it cannot have permanent status
(RETAIN-P) because the sort program cannot-write into a

. permanent file. However, if the output file is built during

the sort, it can have either temporary (RETAIN-T), or per-
manent (RETAIN-P) status. RETAIN-S should not be used
since the file would be deleted 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 automatically allocates a

scratch area on the disk. This scratch area is the remaining
free disk space.
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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:

Addrout Sort (SORTA)

Tagalong Sorts (SORTR, SORTRS)

Work file size

Sort output

Input file
[ overlay

Sort job
running time

Work file need only be big
enough to contain control
fields and relative record
numbers.

Relative record numbers
only.

Output file should not
overlay the input file.!

Usually shorter than
SORTR or SORTRS.

Work file must be big enough to
contain the entire file to be sorted.
(See Appendix A for information
on how to calculate work file size.)

Control fields, data fields, and

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

Output file can overlay the input
file; that is, the input file can also

be the output file.2

Usually longer than SORTA.

Lys 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 filte. 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 f|Ie you must specify (for your output file)
the location and size.
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RUNNING SORT BY USING YOUR OWN
SORT PROCEDURES

File Information Needed When Using Your Own Procedures

The following text contains general file information. For
detailed FILE statement parameter descriptions, see the
1BM System/32 System Control Programming Reference
Manual, GC21-7593.

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

About the Input File:

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

* // FILE NAME-INPUT, LABEL-MASTER

where MASTER is the name of your input file.

About the Work File (Optional):

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

BLOCKS-

// FILE NAME-WORK,LABEL-SORTWO R'K’{RECORDS-

}number,R ETAIN-S
where SORTWORK is the name of your work tile.

- ® 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) indicates work file status. The work file is
usually a scratch file since you normally do not need the
information in the work file after a sort job is run.
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About the Outpuf File:

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

\ , BLOCKS- T
// FILE NAME-OUTPUT,LABEL-SORTMAST,{RE CORDS_} number,RETAIN-{ P}

where SORTMAST is the name 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 that 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-T (temporary) or
RETAIN-P (permanent) indicates output file status. A
file built during the sort job can have either of these
parameters; however, an output file that exists before
the sort job is run cannot have permanent status because
you cannot write into an existing permanent file.
RETAIN-S should not be used since the file would be
deleted at the end of the sort job.

Note: If the work or output file you want to use is an
existing temporary file (RETAIN-T), you must supply
the location where the file begins and its originally
allocated size.

Source Member Information Needed When Using
Your Own Procedures

A source member can contain the sort sequence specifica-
tions for a sort job.

The format of the SOURCE statement is:
// SOURCE source member name

For a detailed description of source members and for
information on how source members can be created
using the SMAINT system utility program, see the /BM
System/32 System Control Programming Reference
Manual, GC21-7593.

Source members and procedures can also be created and
updated by the Source Entry Utility (SEU). For informa-
tion on how to use SEU, see the /BM System/32 Utilities
Program Product Reference Manual—Source Entry Utility,
SC21-7605.



Executing Sort Procedures Stored on Disk

If you use a sort procedure that is on disk, sort sequence
specifications can either 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 sort procedure.

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

// LOAD #GSORT

// FILE NAME-INPUT, . ..

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

// RUN

// SOURCE source member name

where the referenced source member includes:

(header specification)
(record type specifications)
(field specifications)

// END -~

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

// LOAD #GSORT
// FILE NAME-INPUT
// FILE NAME-WORK, . . . (optional)
// FILE NAME-QUTPUT, ...
- // RUN
(header specification)
{record type specifications)
(field specifications)
// END

Note: The procedure must contain an END statement after
the last sort sequence specification statement.

Entering Sort Procedures through a Keyboard

If you enter the OCL for a sort job throﬁgh a keyboard, the
sort sequence specifications can be 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 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.

Two FILE statements are required for any offline multi-
volume file. For multivolume file statements, refer to the
IBM System/32 System Control Programming Reference
Manual, GC21-7593. (The sort program does not support
offline multivolume work files.)

Note: Offline multivolume files cannot be processed while
the sort program is running as an inquiry program.
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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

® Use of offline multivolume files

® Whether or not automatic work file allocation is being
used

® Order of records in the input file
® Use of the nonverify option

The following text describes how each factor affects the
time required to run a sort 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, sort builds a work record for each
input record included in the sort.
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Chapter 6. Performance Considerations

NUMBER OF SEQUENCE SPECIFICATIONS

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

® The code required by the select/build routine for any
sort job uses about 100 bytes of storage.

® 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.

Your sort job may run faster if you use additional

sequence specifications to exclude records you do not
want to sort.

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).
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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 distance
the disk arm must travel between the input and work files
and between the work and'output files can be minimized to
reduce running time. The following shows how the input,
work, and output files for a sort job can be placed on a disk
system. Each method shown will usually run slower than
the method or methods that precede it:

| | Input | Work | Output | Disk ~— (fastest
[ | Input LOutput | Work l Disk method)
L | Output | Input l Work LDisk

OFFLINE MULTIVOLUME FILES

Use of offline multivolume files (diskette files) increases
the time needed to run a sort job because diskette files are
copied to disk before they are used.

AUTOMATIC WORK FILE ALLOCATION

Automatic work file allocation usually increases the time
needed to run a sort job because an automatically allocated
work file is not arranged for a fast sort run. If you want to
minimize sort running time, use a well-planned work file
and the work file FILE statement rather than automatic
work file allocation.
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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, more
of the records in the first file are in the sequence you want
than is true of the records in the second file. The sort
program usually takes less time to sort the records in the
first file than in the second file if the same sequence specifi-
cations are used to sort both files.

NONVERIFY OPTION

If an N is entered in column 34 of the sort header specifica-
tion, 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.



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
File Records items 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 Contents! _

Positions Names ‘

16 ITEM Numbér of stock item to which the record applies.

. , L, Item

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).

46-50 QTY Number of units to order when reordering.

51-566 BAL Number of units in stock. Stock Status

Inventory and
Record 57 Not used. Reorder

Information

58-62 ORDER Number of units ordered, but not yet received.

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.

100-105 TDATE Date of last transaction. Trar‘\s.a ction

. Activity
106-111 ISSUES Number of units issued during this period.

lAny unsigned numeric field (packed or unpacked) can be treated as character information.
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Record Formats for the Transaction File

Record Field Contents’

Positions Names

1 ID 1 {identifies this record as an Issue record).

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

812 - aQTYy Number of units ordered (5 dozen, 32 pounds, and so on).

13-19 CUST Customer number.
Issue 20-27 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 QTY- 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 aTy Number of units (dozens, pounds, and so on) being added or
Record : ' subtracted.

14-17 OK Authorization for the adjustment.

18-23 DATE Date of the adjustment.

1Ar_\y unsigned numeric field (packed or unpacked) can be treated as character information.

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

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

® 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) within

each class.

Sample Sort Jobs
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Because 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.
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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 eleven fields, including two
control fields (CLASS and ITEM) and nine data fields.
Control fields are not being dropped (column 28 is blank).
Therefore, the length of the output record is the total
length (64) of all eleven 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 program. All other
input records are omitted.

Column 8

Both factor 1 and factor 2 fields are numeric pésitive 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
AVALL 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 between
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 through 72

Columns 40 through 72 are comment columns.

Sample Sort Jobs 63



Field Specifications
Column 6

F identifies the lines as field specification lines.

Column 7

The first two fields described (CLASS 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 numbers (ITEM field) are

in ascending order. -

CLASS Sequence

Lowest Class No.

Each Higher

Class No.

Highest Class No.

Column 8

Zone and digit portions of all characters in all fields are

ITEM Sequence

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.

used as they appear in the input records.

Columns 9-16

Sequence of Recdr‘ds
in Sorted Output File

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.

Columns 40-72

Columns 40 through 72 are comment columns.

Columns 9 through 16 identify the locations of fields in the

input records.
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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. It 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 proc-
essed 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.
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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 addresses 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.

CLASS Sequence ‘ ITEM Sequence

Lowest item no.
Next higher item no.

L.owest Class No.

Third higher item no.

Highest item no.

Lowest item no.
Next higher item no.

Each Higher
Class No.

Third higher item no.

Highest item no.

Lowest item no.

Highest Class No.
: Next higher item no.

Third higher item no.

Highest item no.

66

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 record addresses are sorted into ascending order by
CLASS field and by ITEM field within each class:

Sequence of Records
in Sorted Output File

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.

Ciass 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

C means that both zone and digit portions of the characters
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 program selects inventory records for stock items in
classes 0126 through 0130.

Output records are to contain only inventory informa-
tion that indicates the activity (transactions) invc}lving
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
specifications. 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 program must convert the information
from the TRANS field into a special form so that the records
can be sorted properly. The program does not return the
information to its original form after sorting. The infor-
mation, 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 length of the

Vfields defined as data fields in field specifications. The
length is 19, which is the entry in columns 29 through 32.
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Record Type Specifications
Column 6

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

Column 7

The A in column 7 of line 02 means that line 02 is a
continuation 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
portions 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,
8126 (8 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 4-digit class numbers.

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

® Columns 17 through 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
01is 0130. The constant in line 02 is 0126.



Field Specifications
Column 6

F in column 6 of lines 07 through 12 indicates that these
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. Therefore
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

6|7 ~10111 13114 19

h

Positions

Column 8

Cin 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 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.
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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 respectively. 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 program..
All other input records are omitted.

72

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 the the entire character in position 1 of the
input records is to be compared with the constants R, |,
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:

® Columns 9 through 16 identify the input-record position
(position 1) being compared against R, 1, and A.

‘® Columns 17 through 18 indicate the comparison result

that determines whether an input record is used (the
character in position 1 must equal R, I, or'A).

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

® Columns-20 through 39 supply the constants (R, |, 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 respec-
tively) 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 indi-
cate the positions information will occupy in the output
record.

Control Field

Data

1 ITEM PORDER
Receipt Records l ’
(sheet 01) 12 23 2812933 34<~—-39
Control Field  — P
T e e —
D
2 ITEM DATE QTY CUST INV | PRICE
S
Issue Records
(sheet 02) 112 718 13114 18119 25126 —33134 | 35 «——>39
Control Field 4_\_/Data\——,__\
C
8 QTY OK DATE
E
Adjust Records ' l I
(sheet 03) 112 718 13 1 14 [15<«—19120~>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
described 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
control field). Therefore, the 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.

Column 8

C means that both zone and digit portions of the characters
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.

74

Columns 9-16 and Column 18

Columns 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 output 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 program selects all adjustment records in the trans-
action file. '

e 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 adjustment
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.
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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

I 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.

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.
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Column 8

C in column 8 tells sort to use both the zone and digit
portions of the factor 1 and factor 2 fields described 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
specification 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 6) that is to be used as
the control field.



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

® The program selects all ISSUE records from the trans-
action file.

® Using a summary sort (SORTRS), a file is to be formed
consisting of each customer to whom any stock item was
issued.

@ Each output record consists of a unique customer
number, 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.
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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. lts 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 writing the
output file. The length of the output record is the control
field (seven 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 07 through 14; therefore, column 7
must be blank.

78.

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.

Field Specifications
Column 6

F in column 6 of lines 07 through 14 indicates that the 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 portions
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 decimal
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 unpacked decimal
data. The sign is to be moved to the work record and used
in skbsequent 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 unpacked
decimal summary field (COST), respectively.

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

For line 14 the entries are blank since this line is an over-
flow indicator specification.



Column 17

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

Cblumn 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 #
11 b (blank)
12 $
14 b (blank)

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

Control Field

Data Field

s 1s]  cost

s |

-t 4
Positions R I I

[ CUST fp | #] coni
I
|1 . 7|8 9|1o

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 summarized to
reflect the total cost of all issues (TCOST).

The output record will look like this:

12|13 14 I 15

22'23

CUST B # TNUMB b

TCOST

b or

Positions

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. ‘

14

22123
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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

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
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 negative
for some customer numbers. For this reason, a sort that
considers the sign must occur.
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GX21-9089-3
IBM Business Machines C i Printed in U.S.A.
j SEQUENCE SPECIFICATIONS 15 7677 76 19 80
Program
Header Identification
Line Job Card Match 2l | S CCP/Disk Sort Only
g gl (% 518 ST Record
: 5 @ =~ S = ecor:
gggﬁ. r\gélgg'r Largestsum 1O} sracker Select [ 18 &l8] 2|2 Z! Length
: + (i bytes) = Z13|81E| oumut 122 |5l |F Job Description
Number MERGE of Controt Field| 3 SICIZIEl fwod |E|2]o|E[E& [
o| Diski SORTR, —|Lengths for Ayl §|sds |p [p{s|P{E]E1C| 5| Lengn [S121218] 8 2)s |
& SORTA, SORTRS|Record Type glufmlm|u]o]o HHEE o HEHERELE |
~ | Tape: SORTT. Z|%(£]S 512|122l aa&4s 1
3 4 s5]6{7 8 9 10 11 12]13 14 15 16 17 |18 |19 20 {21 |22 |23 {24|25 |26 |27 |28 |20 30 31 32{3334 [35{36 |37 38[39}40 41 42 43,44 45 48 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
o[o[o[n]slo/RIT] [ [I8b X [ 213 HERRENRINNEREEENERERENEREREEREREEN!
.
Record Type
Line |5 Factor 1 Rel. Factor 2 {Field, Constant, or Keyword) . Comments
< ! EQ [¢———————Constant
1815 %: NE | e Keyword — — ———— =
HEIRE LT
B E R e = —— - |
Number | =1 E(S] 5 GT |y 1 Record
S15|N]8)  Location LE [3 Lacation t ’ Name |
Fl18[ol&, Ge |
! From To -l From To | |
3 4 s{e|l7{s}9 10 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 39|40 41 42 43 44 45 46 47'48 49 50 S1 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71.72
T T
1 i
0 0 2 X 0 NIVIAIL SUMS
0|2 I e
! NCILUDE-'ALLI POSTTIVIE TCOST
043
i3 g FIORMATIIO
04 1 i
T T
0is \ X
1 I
ols
1 I
Field
Line Forced Comments
' 5
4 15 e e — - -
@ 5|8 -
Qs 3|5 Reserved |
[y 215| g|overfiow
Number § 191 5| 2|5 Field Field |
21s Location | 2] 2|Lengtn Name |
RN slgle
S(81S 81515 ]
= |=]S)  From To zi3)8
3 4 5 678910“121314|5|5|7‘1819202|222324252627282930313233343536373839404142434445’4547484950515253545556575859606162336465%67586970”72
o7 [eill 1 s ElD
o8| |F _K_ 2. - T =
ols!| |F
1o |r
1] |e
142] {F
1|31 }F |
1]aj |F
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Header Specificatiop
Qo[umn 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
number 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 since its absolute value
is greater than 19.

Column 28

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

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.
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Record Type Specifications
Columns 6 and 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 weil 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.

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, tines 07 and
08. Note that the control field is an 8-position unpacked
field (line 07). ‘

For a more complete discussion of numeric data, see

Columns 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 =
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

work
record length

Appendix A. Calculating the Sizes of Files for Sort

Note: Sort includes an 8-byte work block vector in every
work block written to the work file. Therefore, 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

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 of

and data control fields. (This is the
output record length spec-
ified in the header line.)

Data only Length of data + length of

control fields. (Qutput
record length specified in
the header line plus the
control field length spec-
ified 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 83
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Appendix B. Collating Sequence

Standard EBCDIC Collating Sequence
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 1 | Character Hexadecimal inthe 1 | Character Hexadecimal
Sequence Number 2 Sequence Number 2 Sequence Number 2
1 blank \ 40 ¢ 4A blank 40
(lowest) . 48 g 50
2 ¢ 4A 1 < 4C 1 ~ (minus) 60
3 . 4B (lowest) ( 4D (lowest) [} DO
4 < 4C + 4E {
5 { 4D | 4F 0 FO
6 + 4E [ 5A / 61
7 | 4F $ 58 2 A C1
8 & 50 9 * 5C J D1
9 ! 5A ) 5D 1 F1
10 3 58 ; 5E B Cc2
1 * 5C e 5F 3 K D2
12 ) 5D / 61 S E2
13 ; 5E - 62 2 F2
4 a 5F % 6C ¢} Cc3
5 - {minus) 60 3 _ 6D 4 L D3
6 / 61 {underscore) T E3
17 . 6B > 6E 3 F3
18 % - _6C ? 6F D c4
19 _ 6D : 7A 5 M D4
(underscore) # 7B u E4
20 > 6E @ 7C 4 E4
21 ? 6F 4 ' 7D E C5
22 : 7A (apostrophe) 6 N D5
23 # 78 = 7E \ E5
24 @ . C ” 7F 5 F5
25 ! 70 3 50 F C6
{apostrophe) A c1 7 (0] D6
26 = 7€ B Cc2 w E6
27 " 7E Cc Cc3 6 F6
28 A Ci 5 D Cc4 G Cc7
29 B c2 E C5 8 P D7
30 [o] C3 F Cc6 X E7
3 D Cca G c7 7 F7
32 E Cc5 H c8 H c8
33 F Cc6 | c9 9 Q D8
34 G c7 - (minus) 60 ) Y E8
35 H c8 ! DO 8 F8
36 | c9 \ I c9
37 ] DO J D1 10 R D9
\ K D2 z E9
38 J D1 6 L D3 9 F9
39 K D2 M D4 ¢ IA
40 L D3 N D5 " ! 5A
41 M D4 (6] D6 . 7A
42 N D5 P D7 . 4B
43 o D6 Q D8 $ 5B
a4 P D7 R D9 12 ) 6B
45 Q D8 S E2 # ) 7B
46 R D9 T E3 < 4C
47 S E2 U E4 * 5C
43 T E3 ; v ES 13 % 6C
49 [¥] E4 w E6 @ 7C
50 v E5 X E7 ( 4D
51 w E6 Y E8 ) 5D
52 X E7 Y4 E9Q 6D
53 Y E8 biank 70 4 {underscore)
54 2 E9 0 FO ' 7D
55 0 FO 1 F1 (apostrophe)
S : | 2 T
3 F3 ; 5E
58 3 ) ic, 3 Fa 15 3 3
59 ) F4 ighest) | g Fs z 7E
60 5 F5 6 F6 I P13
61 6 F6 7 F7 16 - 5F
62 7 F7 8 F8 {highest) ? 6F
63 8 F8 9 F9 . 7F
64 9 Fo
(highest)

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 H, Q, Y and 8 (position #9) are considered equal.
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.
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STANDARD COLLATING SEQUENCE

The Standard EBCDIC Coliating 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 collating 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 unpacked factor 1 in an

include or omit record type specification (P or U in column
8) if you specify an alternate collating sequence.
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Coding Rules

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

QAlTsERD [1]

2. Leave the next two positions blank.

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

[AlLfTisiEle] {hD |

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

lAILITlSlElQI I |h|ﬂ;|;H

5. Enter as many pairs of 3 and 4 as the number of
characters you are taking out of normal sequence.

6. Leave no space between sets of hexadecimal numbers,

ALTISIEL] [rlnjpinfblo]hjn)] |

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 positions 1 and 2 to indi-
cate the end of the ALTSEQ statements.

AJLITISIE[Q] | |h]|nih]n nfia'xi'm'u'm' of 96 'pc;si'tigns
AlL[TISIE[A] | In]n|h]n] | |maximum qf 96 positions
[AILITISE[Q] | [h]n|h|nf | [maximum of 96 positions
¥ [HERRERERRREA

! See 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.)

Effeci of ALTSEQ Statements on Other Coding
ALTSEQ statements can change:

® Factor 1 and factor 2.

® Normal and opposite contrbl fields.

® Control field characters before they are replaced or
added to by f_orced 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 (FO0).
Blanks and zeros, therefore, are considered
equal,

To Change the Sequence of Several Characters

ALTSEQ ALTSEQ 5BC8C8C9CID1
Statements  * *
Explanation 5BC8 moves $ (6B) to the position occupied

by H (C8).

C8C9 moves H (C8) to the position
occupied by I (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,EF,G,$, H,I, (I and J occupy
the'same position). ‘

PROGRAMMING AIDS
You can use a Translation Table and Alternate Collating
Sequence Coding Sheet 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

Form GX21-9096

Printed in US.A.
TRANSLATION TABLE AND ALTERNATE COLLATING SEQUENCE CODING SHEET
Replaced Replaced Replaced Replaced Replaced
By/Takes By/Takes By/Takes By/Takes By/Takes
Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of Code Graphic Entry Place Of
00000000 00 00110011 33 01100110 66 10011001 99 11001100 cc
00000001 01 00110100 34 01100111 7 10011010 9A 11001101 cb
00000010 02 00110101 35 01101000 8 10011011 98 11001110 CE
00000011 03 00110110 36 01101001 69 10011100 9C 11001111 CF
00000100 04 00130111 37 01101010 6A 10011191 9D 11010000 | X DO S
00000101 05 00111000 38 01101011 | , 68 10011110 9E 11010001 [ J D1 e
00000110 06 00111001 39 01101100 | % 6C 10011111 9F 11010010 | K D2 b
60000111 07 00111010 3A 01101101 | — 6D 10100000 A0 11010011 | L D3 e
00001000 08 00111011 3B 01101110 | > 6E 10100001 Al 11010100 | ™ D4 2 5
00001001 09 00111100 ac 01101111 ? 6F 10100010 A2 11010101 | N D5 S
00001010 0A 00111101 3D 01110000 70 10100011 A3 11010110 | O D6 ]
00001031 0B 00111110 3E 01110001 71 10100100 A4 11010111 P D7 s
00001100 [ 00111111 3F 01110010 72 10100101 A5 11011000 | Q@ D8 e
00001101 0D 01000000 Blank 40 T 01110011 73 10100110 A6 11011001 R . D9
00001110 OE 01000001 ] 01110160 74 10100111 A7 11011010 DA .
00001111 OF 01000010 42 01110101 75 10101000 A8 11011011 DB
00010000 10 01000011 43 01110110 76 10101001 A9 11011100 DC
00010001 1 01000100 a4 01110111 77 10101010 AA 11011101 DD
00010010 12 01000101 45 01111000 78 10101011 AB 11011110 DE
00010011 13 01000110 46 01111001 79 10101100 AC 11011111 DF
00010100 14 01000111 47 01111010 | : 7A 10101101 AD 11100000 EO
00010101 15 01001000 48 01111011 # 78 10101110 AE 11100001 E1
00010110 16 01001001 49 01111100 | @ 7C 10101111 AF 11100010 | S E2
00010111 17 01001010 | ¢ aA = 0111110t [ * 70 10110000 BO 11100011 | T E3
00011000 18 01001011 | 48 F 01111110 | = 7E 10110001 B1 11100100 | U- E4
00011007 19 01001100 | < ac 5 01111111 | ” 7E 10110010 B2 11100101 | V E5
00011010 1A 01001101 { 4D 10000000 80 10110011 83 11100110 | W E6
00011011 1B 01001110 .| + 4E 10000001 81 10110100 B4 11100111 | X E7
00011100 1c 01001111_| | 4F 10000010 82 10110101 85 11101000 | Y €8
00011101 1D 01010000 | & 50 10000011 83 10110110 86 11101001 _|.Z ES
00011110 1E 01010001 51 10000100 84 10110111 B7 11101010 EA
00011111 1F 01010010 52 10000101 85 10111000 B8 11101011 €8
00100000 20 01010011 53 10000110 86 10111001 B9 11101100 EC
00100001 2 01010100 54 10000111 87 10111010 BA 11101101 ED
00100010 22 01010101 10001000 88 10111011 BB 11101110 EE
00100011 23 | 01010110 5 10001001" 89 10111100 BC 11101111 EF
00100100 24 01010111 57 10001010 8A 10111101 BD 11110000 [ 0 FO
00100101 25 01011000 58 10001011 8B 10111110 8E 11110001 | 1 F1
00100110 26 01011001 10001100 ' 8C 10111111 BF 11110010 2 F2
00100111 27 01011010 | ! BA e 10001101 8D 11000000 CO 11110011 [ 3 F3
00101000 28 01011011 | & 58 10001110 8E 11000001 | A C1 11110100 | 4 F4
00101001 29 1011100 | * 5C 10001171 8F 11000010 | B c2 11110101 |5 F5
00101010 2A 01011101 ) 5D 10010000 90 11000011 C c3 11110110 6 F6
00101011 28 01011110 : 5E 10010001 91 11000100 D c4 11110111 7 F7
60101100 2C 01011111 _| 7 5F 10010010 92 11000101 | E c5 11111000 |8 F8
00101101 2D 01100000 | - 60 10010011 93 11000110 | F [ 11111001 | 9 F9
00101110 2E 01100001 | / 61 SRR 10010100 94 11000111 | G c7 11111010 FA
00101111 2F 01100010 62 10010101 95 11001000 | H c8 11111011 FB
00110000 30 01100011 63 10010110 96 11001001 | | c9 11111100 FC
00170001 31 01100100 64 10010111 97 11001010 CA 11111101 FD
00110010 32 01100101 65 10011000 98 11001011 cB 11111110 FE
[EEEEEEE] FF

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.



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.
35 000 Header line number.

H

Header line identification.

SORTA

Addrout sort job.

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/32 sort jobs.
19:25 Blank Not used in System/32 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.
Action messages.
Formatted messages.
1 Print:  Program-status messages.
Action messages.
Formatted messages.
2 Print:  Action messages.
Formatted messages.
3 Print nothing (except formatted messages).
28 Blank Keep control fields in output records in tagalong sort jobs.
X Drop control fields from output records in tagalong sort jobs.
'/,29-327//////////] 1-4096 Length (in bytes) of output records in tagalong sort jobs.
33 Blank Not used in System/32 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/32 sort jobs.
40-72 Any characters Comments. _ '

Columns that must be filled in for all sort jobs.

'/////////M' Columns thét must be filled in for a tagalong sort.

Header, Record Type, and Field Specification Column Summaries
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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.
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.

Use both zone and digit portions of characters.

Use only zone portion of a 1-character field.

Signed packed decimal data.

C
V4
D Use only digit portions of characters.
P
U

Signed unpacked 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. i

40-72 Any characters Comments.

Columns that must be filled in.
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FIELD SPECIFICATION COLUMN SUMMARY

Column Summary

Columns Contents Explanation
1-2 00-99 Page number.
36 07x-14x Line number. You can leave column 5 (x) blank, or enter any value to
keep the specifications in ascending order.
F Field specification line.
N Normal control field. b
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 onIy‘ zone portion of 1-character field.
D Use only digit portions of characters in the field.
P Signed packed decimal data.
U Signed unpacked 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 one
character long).
1-4096 End position of a field in the record.

Any character

Forced control fields; the character you want the program to change.
Also used for summary overflow indicator fields; the character to be
used for the overflow indicator.

)

Any character

Forced control fields; the character you want the program to substitute.
Also used for summary overflow indicator fields; the character that the
overflow field is initialized to.

19/, 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.

ylllllm Columns that must be filled in when forced control fields are being used.

Columns that must be filled in for all sort jobs.

Header, Record Type, and Field Specification Column Summaries
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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 detailed discussion of sequence specifications
sheet entries, see Chapters 2, 3, and 4; see also Chapter 7,
Sample Sort Jobs.

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

Appendix D. Integer (Binary) and Real Number Sorting

GX21.9089-3
IBM International Business Machines Corporation Printed in U.S.A.
1
v SEQUENCE SPECIFICATIONS 2 Progam [ e 72 8
Header Page BIL] Identification
Line Job Card Match g | olz CCP/Disk Sort Only
Car 2 3| = 5|8 O Record
" & 22l |z 5
rd: MATCH, |Largestsum |G| gtpouer Select || 2| |5 B8l [Z]e (€] (length
SORT, SELECT, [(in bytes) < HEHER olof 1% 3 g ipti
S =|3|2]al utput el > 518 Job Description
Number MERGE of Control Field| 3 S[SIELIS] Recors |ElZlo1E|E 13
Disk: SORTR, |Lengths for Any| § plrlsir|E|E|lO|s 8l&|813| g 8le 1
@ s|s|s - b Length Z1=>13810 5
&|_SORTA, SORTRS | Record Type glulm|m|ulo|o[E|5|Z e HEaHEEEL |
+["Tape: SORTT HEEE 5|2lEi2|a a8 |
3 4 5|67 8 9 10 11 12|13 14 15 16 17 {18 |19 |20 f21 |22 |23 |24 |25 |26 27 |28 |29 30 31 32]3a|34|35{36 |37 38|39]40 41 42 4344 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
oo[o[n]eldRITIR | el HlENENRENEREEREEEENNERRNEENRRERENE
Record Type
Line I%5 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword} Comments
< ¢ EQ s t
HNER NE | le—Keyword—s = m——e———
SN L N DO 1
Number | Z1£18 &4 GT [y i Record |
Z § g 81 Lacation LE [ Location | Name |
& ~<)
! From To | CE <l From To |} |
3 4 5|6 8)9 410 11 12]13 14 15 1617 18}19}20 21 22 23|24 25 26 27028 29 30 31 32 33 34 35 36 37 38 39}40 41 42 43 44 45 46 47]48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72|
H T
of1 '
L !
0|2 1 |
t T
03 ]
1 ]
0|4 1 I
T 1
0 | ;
ole ! !
1 I
Field
Line Forced Comments
e &
g st v (- == ]
S5 gls Reserved 1
o § £ 151 5| Overflow
Number | 1013 &le| 5 |Fe Field 1
B Location | 2] 2[Length Name |
@ 5 S
g8 8|22
fay iy 15X From To z|al8 |
3 4 5 67B9IOII|2|314l515|f18|92021222324252627282930313233343536373839404142434445'464748495051525354555657585960516263646555676869707172
7 [
o[ |r Y CONTROL| FITE
ols
F 6y REiST DAY
ofo| |F |
1o} e :
11| |F I
1]2] |F :
1la] |F 1
1]a] |F ;
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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 writing to the output
file (column 28 is blank). Therefore, the length of the out-
put record equals the length of the control field (4 bytes)
added to the length of the data field (60 characters) speci-
fied by lines 07 and 08. This output record length totals
64, which is the entry for columns 29 through 32.
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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 International Business Machines Corporation Printed in US.A.
SEQUENCE SPECIFICATIONS ! Progam [ 18 8
Header poge (D) Identification
Line Job Card Match a2 | B8 CCP/Disk Sort Only
z &l [ H O Record
Card: MATCH, | Largest sum 9| suckerseect || g El& 1Z]e |} Lengn
SORT, SELECT, |(in bytes) = HEHE Output SN 5| g 3 Job Description
Number MERGE of Control Field| g S[S1E1S] Recors |EZ|o|E|5 |8
Disk: SORTR, |Lengths for Anv| Sl s ls {r |p|s|p|E|ElO1g Lngtn |5|2(E|8) B 2le H
& sorTa SORTRS|Record Type | 2|0 |m [mfulofo] E} §|£12 HEHEIEE 1
= [Tape: SORTT [ EIHERE 5|12|&|2|laa s |
3456789|01||213141516'71819202122232425261723293031323334353537383940414243|4445464748095051525354555657585980516263646566676869707172
ofole]vigloleiTlR | [ [ | I5lal x| | lol HIREEEREENEERNEENEERREERENRRERAREE
: Record Type
Line % Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
< ! EQ Constant
| ts
~ls|sk2 NE | le— Keyword —| =~ —————
SEHREN o | o 1
Number E £ § By 6T |y 1 Record |
> 5 g 81 Location LE |5 Location ] Name 1
2 N
: From To GE fu From To | |
3 4 5|6 9ID|1'2‘3141’516|7|819202'222324252627'2829’30313233343536373839404'4243444545‘7'48495051525354565657585960615253666565676869707172
7" H L
ol LEC : LL| P TILIVIE IT| R
0|2 | |
+
03 1 T
o 1
T
o4 1 |
T T
ols | {
1 1
ofe
L 1
Field
Linz Forced Comments
i &
g 5 H - — — ===
2 gl &}, Reserved |
= S 55| 5|Overflow
Number | Q1S &2 g|Fietd Field |
s 2l Location || Z{Lenath Name i
N 2|z
= |ele From To 3 al38 ]
34567S9|0||12|3|4|5|6|f!8|9202‘l222324252527282930313233343536373839404!‘2434445'%47484950515253545556575359605|526364856657636970”72
' ' 4
of7] |eleie | FloRCE| 2| F TITy TIE
0 .
8| |F y I‘Rm- E [
0
oL i | DATA| ETEL »
1]0
F 1
1{1] |F |
T
1]2] |F \
1(3 F |
t{a] [F ;
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Gx21.9089-3
IBM Business Printed in U.S.A.
” / 1
SEQUENCE SPECIFICATIONS 2 Program 7876 77 76 79 80
Header Page @Zj Identification
Line Job Card Match 2l | 8|z CCP/Disk Sort Only
Card: MATCH, g & |3 HEI . Ol Record
e CH. |Largestsum  [SF  grocyer select || |5 ElE| [Z]2 |2] Length
SORT, SELECT, |(in bytés) < HEEE slo| 12| |z g o
. S|8|8{E| Output = 518 Job Description
Number MERGE of Control Field] g Z1al8l0] Recora (£ Z|_128|3 {8
Disk: SORTR, [ILengths for Any| §|s s |p | P|s|p|8jE|O| 5 HEEHEIRES '
o 2 af 13| Length <[>zl 25|
&| SORTA, SORTRSRecord Type &|v|mm|ulo]o|5| £|£ |2 HEHEEEHE |
F [ Tape: SORTT HEIE 512|&8[2| 5313 i
3 4 5{6]7 8 9 10 11 12]13 14 15 16 17 [18]|1920 |21 |22 [23]24}25 | 26 |27 [28 |20 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 50 60 61 62 63 64 65 66 67 68 69 70 71 72
ofolofs[ TTTTTITTIT [L] HIENEERIEEEEEEER AN ERRES
: Record Type :
Line |5 Factor 1 Rel. Factor 2 {Field, Constant, or Keyword) Comments
<)L EQ Constant
. § 5 %: NE | le—Keyword—sf . . fmm——————— J
SEINEH L [ O,
Number |24 £1S 5 6T |y 1 Record f
S1EINIE|  Location LE |3 Location ) Name |
[t &5, ce |
, From To Y1 From To | |
3 4 516 89|DH12131415!6'7|819202|222324252627'2829303\32333435363738394041424344454647'4849505|5253545556575859606‘67633‘5566676869707‘72
H T
o1 !
! clafrichFlal ElGATvEl [Nkl
0|2 ! 1
t
013 1
' 1
0|4 \ i
T T
0 § i
ole ! [
] I
Field
Line Forced Comments
i g
S e/t === -
Qs gle Reserved |
SE] 5 15| §|Overfiow
Number g N 5|2[5|Fre Field |
=l Location | £| 2[Length Name |
HEE HEE
=[S From To c|alS | .
3 4 5)6)7|8f9 1011 1213'4\516'71819202‘222324252627282930313233343535373839404142434445'46474849505‘525354555557585960515253846566576859707172
o|7]| |F |
¢ F qs L FO*R vl ThTEskE!
ols
Y CONTIROIL E L
olal |F
G 64 ATA_FILIEL
1 F :
101 F [}
112 F :
13 F |
1]af |F I‘
Header Specification Column 18

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 total length of the control field (for either a positive or
a negative integer) is 5 bytes (the entry in column 17).
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The A stands for ascending order. Since negative integers
are stored in two's complement form, the smallest negative
integer comes first; the largest positive integer comes last in
the sort sequence (for example: -2,-1,0, 1, 2).

Column 28

X indicates that the control field is dropped when writing
to the output file.
Columns 29-32
When the control field is dropped, only the data portion
remains. The data portion in this sample job is the entire

input record. Therefore, 64 is entered in columns 29
through 32.



Record Type Specifications
Column 6

Two record types are specified (positive integers and
negative integers). Both record types are to be included
(1 in column 6 of line 01, pages 01 and 02).

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

On line 01 (page 01), these columns specify that if position 1
(the leftmost byte of the 4-byte control field from the input
record) is less than or equal to the character constant "’ (see
note), the work record will have a character 2 forced into
the first byte of its 5-byte control field (line 07 on page 01).
This include line selects only positive integers. Line 01
{page 02), which is an include-all line, indicates that all
records not described by the first include line (page 1) are
also included in the sort. The first include line (line 01,
page 01) selects all positive integers; however, this page 02
include-all line selects all negative integers, which will have
a character 1 forced into the first byte of their work record
control field (line 07 on page 02). All negative integers are
forced in front of all positive integers in the sort sequence.

Note: The special character " has a bit configuration of
01111111, which is equivalent to the high order byte of
the maximum positive integer.

Field Specifications

Column 6

F identifies the lines on pages 01 and 02 as field specifica-
tion lines.

Columns 7,8, 9-16, and 18

On line 07 (pages 01 and 02), these columns specify that for
positive integers (line 07 on page 01), a character 2 will be

forced into the first byte of the work record control field;
for negative integers (line 07 on page 02), a character 1 will

be forced into the first byte of the work record control field.

On line 08 (pages 01 and 02), columns 7, 8, and 9 through
16 specify that the control field is in positions 1 through 4
of the input records. (The control field is not included in
the output records because header specification column 28,
page 01, contains an X.)

On line 09 (pages 01 and 02), columns 7, 8, and 9 through

16 specify that 64 input record characters are included as
data in the sorted output file.
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SAMPLE SORT JOB 3. SORTING ON A CONTROL
FIELD THAT CONTAINS ONLY A POSITIVE OR
NEGATIVE REAL NUMBER

GX21-9089.3
IBM | i Business Machines Printed in U.S.A.
SEQUENCE SPECIFICATIONS A O L2 A R L.
Header Page F‘J" Identification
Line Job Card Match al | e CCP/Disk Sort Only
2 gl 1= 58 ~ Ol Record
Card: MATCH, JLargestsum 101 gracker setect |<|ot| | § glg| 12|l |2 h
SORT, SELECT, |{in bytes) < = E P S8 |22 IZi teng o
! . i = S8l 8181 Outpur (LI tsle |8 Job Description
MERGE of Control Field} & 191218 Elz als (8
Number - - 2 clele Record 3lsio|g1¥ o
Disk: SORTR,  |Lengths for Any| § P HE G HEHEEE H
2 s|s PISIPISIEITI3l Length [X|>]2(|01 8 31E
2| SORTA, SORTRS[Record Type | Zlufm]m|ufolo| €| ELEIS HEVIEIEE L !
= [Tape: SORTT 3 z1Z|£18 512|812]5 3513 |
3 4 5|6]7 8 s 10 11 1213 14 15 16 17 |18 }19|20 |21 |22 }23|24{25 |26 |27 |28 |29 30 31 32[33}34|35{36 {37 382940 41 42 43,44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 62 63 64 65 66 67 68 69 70 71 72
T
ofofo[vlsloRIFIR [ [T [ ] [ EENEEERENNEEENERERENRERERRRERREEEN]
1o[o["lsllRIT 5 64
Record Type
Line  [%5 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
i 1 EQ onstant -
AN NE | le—kovword—sl e eme———
AEIEIEN lt—— Keyword —| 1
QI5lE|S, [ B
Number | Z1£15] 3, 6T [y 1 Record |
SHNED Location LE |G Location | Name |
=I3s|e L GE [u .
\ From | To "| -From To | |
3 4 567891011|2|3|4‘5|61718192021222324252677'2329303!32333-135363738394041424344454647'4849505!5253545556575&6960515263646566676869707‘72
M T
o1 “ H E
Cl h LL P JTIVE! | L] NU RS
0|2 | i
t
03 1 :
+
ola 1 ]
T Y
ofs | I
[ ]
ole
t 1
Field
Line Forced Comments
- 5
B P I
2 gl o
als] gls Reserved '
i 5 5151 §{Overflow
Number | 1O 12 &gl Fie Field |
JEls Location HEHE Name |
g\gly 83| % !
- | 2|S|  From To c|3|8
3 4 5186|7|8]9 10 11 12§13 14 15 16{17[18|19 |20 21 22|23 24 26 26 27 28 29 30 31 32 33 34 35 36 37 38 39140 41 47434445'!647l84950515253545556515859505'62638485686763697071 72
71 |*F
o] |rlFlc ORCE! 2 plos|. | IRE
o|s
FINKC Y : C TRIOL! IF
ol9| {F
DIC I:} Q#\T ETIEIL
110 F :
1|1 F |
172 F ) :
143 F |
10al |F ;
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GX21-9083.3
ti Printed in U.S.A.
75 76 77 78 79 80

i Business Machines C
IBM SEQUENCE SPECIFICATIONS

12
Program
Header Page Identification

Line Job _ Card Match [ S alz CCP/Disk Sort Only
[ gl 1% 815 o
Card: MATCH, rgest sum - I 212l |z], |9 Recow
SSST‘ SéngT, (L.: g?’s((es) g Stacker Select {21 <18 oupur |S18 g2 1S e Job Description
Nurber || MERGE of Control Field| 8 S91218| ¢ MO A - - ) I
um! Disk: SORTR, |Lenaths for Anv Sl shs [o {pslpiBl B[] 5] oo HHEEIFE o
&| sorTa, sonTRsfRecord Type | 21 ulmimlulololBIEIE1E] =" {31Z15(2{ £ 85 1
= Fape: SORTT & 21Z|5|3 EIMEIEEE |
3 4 5f6)7 8 9 10 11 12[13 14 15 16 17 18{1920 |21 [22 |23 {2425 126 {27 {28 |29 30 31 32(33|34135|36 |37 38|39}40 41 42 43,44 45 46 47 48 49 50 51 52 53°54 55 56 57 58 69 60 61 62 63 64 65 66 67 68 69 70 7 72
T T T
ofelolw [TTTTITTIT IEN HIEEREREREREERREERRRERRERRRERRREEN]
Record Type
tine [& Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) ] Comments
< ‘,' EQ onstant -
5 .é g 3’3:: Tﬁ le—-Keyword —»4  fm=m————— 1
Number 15| 215 5 I ] Record [
Sl5IN| € Location LE |3 Location ] Name i
Sls|&! N
P11 from To GE 1w} Erom To | |
3 4 5361718|89 I!O 11 12§13 14 15 16{17 181220 21 22 23§24 25 26 27'28 29 30 31 32 33 34 35 36 37 38 39140 41 42 43 44 45 46 47'48 49 50 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| IR IR EREN] CIATCIH - ALL | RE B[]
of2 B 7 l !
e HE ERREEE T
! | t .
ol . . T
T Bl ] 1 T
ols I | i
1 1
o)6 | § |
Field .
Line orced Comments
Sls s ot Reeed | T a
Number | 1S1 & ; 2 Feld Field i
- £l Location e ’; 2| Length Name 1
g1g 31&15
=118]  From To 21313 |
3 4 5 S7B9Y011121314|5|6|7|S|92021222325252627282930313233343536373839404(42434005'4647484950515253545555575859606162636ﬂ6566676869m7172
o7 | 1] EoRCcE! || [FlorR] NEG. [ Rleal] NuMglERS)]
ool |*pic 4 v ¥ opPo SEQUENCE! CONTRO
ols| |FiD (7] g AT TELD
110 F 1
A
11 F f
12 F T
Lt ]
113 F )
1|4 F 4'!
Header Specification Column 18
Column 6 The A stands for ascending order. The smallest negative
real number comes first; the largest positive real number
H identifies the line as a header line. comes last in the sort sequence (for example: 2.0, ~1.0,
0.0, 1.0, 2.0).
Columns 7-12
Column 28
SORTR identifies the job as a tagalong sort.
X indicates that the control field is dropped when writing
to the output file.
Columns 13-17
The total length of the control field (for either a positive or .Columns 29-32

negative real number) is 5 bytes (the entry in column 17).
When the control field is dropped, only the data portion
remains. The data portion in this sample job is the entire
input record. Therefore, 64 is entered in columns 29
through 32.
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Record Type Specifications
Column 6

Two record types are specified (positive real numbers and
negative real numbers). Both types are to be included (! in
column 6 of line 01, pages 01 and 02).

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

On line 01 (page 01), these columns specify that if position 1
(the leftmost byte of the real number, 4-byte control field
from the input record) is less than or equal to the character
constant "’ (see note), the work record will have a character
2 forced into the first byte of its 5-byte control field (line
07 on page 01). This include line selects only positive real
numbers. Line 01 (page 02), which is an include-all line,
indicates that all records not described by the first include
line (page 01) are also included in the sort. The first include
line (line 01 on page 01) selects all positive real numbers;
however, this page 02 include-all line selects all negative real
numbers, which will have a character 1 forced into the first
byte of their work record control field (line 07 on page 02).
All negative real numbers are forced in front of all positive
real numbers in the sort sequence.

Note: The special character " has a bit configuration of
01111111, which is equivalent to the high order byte of
the maximum positive real number.

Field Specifications

Column 6

F identifies the lines on pages 01 and 02 as field specifica-
tion lines.

Columns 7,8, 9-16,and 18

On line 07 (pages 01 and 02), these columns specify that for
positive real numbers (line 07 on page 01), a character 2 will
be forced into the first byte of the work record control
field; for negative real numbers (line 07 on page 02), a

character 1 will be forced into the first byte of the work
~ record control field.
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On fine 08 (pages 01 and 02), columns 7, 8, and 9 through
16 specify that the control field is in positions 1 through 4
of the input records. Note that real numbers are always
carried in true form (never in two’s complement form).
Therefore, sorting negative real numbers into ascending
sequence requires them (when treated as character fields)
to be sorted into descending sequence. The O in column 7,
line 08 on page 02 indicates an opposite control field,
which means that the negative real numbers will be sorted
in descending sequence. )

On line 09 (pages 01 and 02'), columns 7, 8, and 9 through
16 specify that 64 input record characters are included as
data in the sorted output file.

SAMPLE SORT JOB 4. RECORD SELECTION BASED
ON BINARY VALUES

Records can be selected based on a binary value by using
one or both of the following types of include sequences.

Type 1 Include Sequence

For binary values whose hexadecimal equivalents can be
represented by one or two characters in the 64-character set
(Appendix B, Standard EBCDIC Collating Sequence table),
use either an include character (| and C in columns 6 and 8
of the record type specifications) or an include zone (1 and
Z in columns 6 and 8 of the record type specifications)
ANDed with an include digit (1AD in columns 6 through 8
of the record type specifications).

Type 2 Include Sequence

For binary values whose hexadecimal zone portions do not
appear in the 64-character set, use two include specifications
for the zone portion ANDed with an include digit for the
digit portion.

Example: Select records that contain a binary value of 44
in position 2. The binary representation of this number is
0010 1100, which is a hex 2C. For the digit portion, select
a character from the table in Appendix B with a digit por-
tion of C (for example, <, *, %, and @). Use this character
in an include line, comparing to the digit portion only. Since
there is no character in the 64-character set whose zone
portion is equivalent to 2, use two include lines to describe
constants with a zone portion greater than 1 and less than
or equal to 2. Describe these constants as packed, which
reverses the zone and digit portions from hex F1 and F2

to hex 1F and 2F.



The record type specifications shown will cause selection of
all records containing (in column 2) a value between binary
31 (hex 1F) and binary 47 (hex 2F) whose digit portion is
equal to C. : )

Note: The 32 hexadecimal values whose zone portions are
either A or B cannot be accessed with these types of entries.
Therefore, there can be no record selection based on these
values. '

Sample Sort Job 4 Description

The purpose of this sample job is to select records from an
inventory file whose reorder point is 7800. The reorder
point is a 2-byte quantity in columns 44 and 45 of the
inventory records. The quantity is stored in binary (7800 =
00011110 0111 _1000), and the hexadecimal representation
of this number is hex 1E78. (Use the /BM System/32 and
System /34 Basic Assembler Reference Card, GX21-7674,

to help with binary and hexadecimal conversions.)

Record Type
uine |5 Factor 1 Rel. Factor 2 (Field, Constant, or Keyword) Comments
‘:‘. ! EQ Constant
SER e A B )
Number = 2ls B, 6T |v 1 Record f
3 § N|8)  Location LE |5 Location ) Name {
- °l% From To GE |u From To | '
3456739‘\011|2|3|4'51617|8|92021222324252627'2829303!32333435363733394041424344454647]484950515253545556575859006!6263546556576869707172
T 1
ot ! ﬂ “'\ E ‘ L
of2 e ! < | 2
€ 7 L
012 RiG7ICLL ! F R
ola ) 1
T T
0|5 ] !
ole : !
Hexadecimal Binary Decimal
Value Value Value
Field to be selected 2C = 00101100 = 44
Character @ 7C = 01111100 = 124
Packed character 2 2F = 00101111 = 47
Packed character 1 1F = 00011111 = 31
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International Business’ Macmnes Corporation

GX21-9089-3
Printed in U.S.A.

, "
SEQUENCE SPECIF(CATIONS I 5. LA R
. Header poge [BL]  1dentfication
Line « | . Job : Card Match al | oz CCP/Disk Sort Only
n @ g = 518 Q% Record
Card: MATCH, |Largestsum |© af e 212l 1216 |= .
: . | Stacker Select = § ala 22 |2l Lenah
SORT;SELECT, {(in bytes) < g 35|15 owwnt 212 [5ls |E engt Job Description
- | _MERGE of Control Field[ & Zi91E10 ElZ 2a |8
Number - 13 Record KR 1R P =]
Disk: SORTR, [Lengths for Any| §|sis |e |p BEIEICIE HNEEEEES 1
® g glzl2] tength |2|212101 83
S} _SORTA, SORTRS fRecord Type Zlulm|mlufoto HE S gielel=| 5 8|2 |
F [ Tape: SORTT : 2|Z|£|8 5|2|E[2|ad |3
3 4 5|6{7.8 9 10 11 12113 14 15 16 17 |18 {19 |20 §21 j22 7425252728293031323334353637383940414243|44‘546474849505I52535‘5556575859606!5263646565676869707172
ofofo]n nnn i !HHIHIHIHIHIJLIHUIHHH
Record Type -
Line g Factor 1 Rel. Factor 2 (Field, Constant, or Keyword} Comments
< \ ta Constant
NERE NE -
=18|5 %" l&—Keyword—f [T e e == 1
Qe 5|g|, (% 0 O :
Number M E'l GT |v 1 Record . !
SIS5IN]81  Location LE |3 Location | Name i
FIS1918, GE |o
g , From To - From To | |
3 4 s|el7]8]|o 0 11 12}13 14 15 16|17 18]19]20 21 22 2324 25 26 27028 20 30 31 32 33 34 35 36 37.38 30 fa0 41 42434‘454647]4849505\ 52 5354 55 56'57 56 50 60 61 62 63 64 65 66 67 68 63 70 71 72
—T '
o] I YHE Q]+ . rezlr] [=] el b TTTTTT
2] W ey
- HiL ! o] lely /= wiglx] Lule Tirleke| 2
3 ?
o 49 Iﬂ¢ ! > | HEX @F| |
N "
0la M 3 | 1 ¢ ¢ € e
J T - T > .
N E : Nﬁ Cl 1 *% IT|Y
G ] i T l='8 ¥
Field
Line Forced Comments
< 5
a| 5 ‘g ]
Qis gls Reserved |
& E} 215] 5| Overflow X !
Number | 1015 &l el g |Fie Field |
2 %Q Location T é Z]Length Name 1
gN Ble
i i 131 From To g 2|8 | .
3 4 5 6739|0!11213!4|5|Sl'f‘18|9202|2223242526272829JOJ|.32‘33343536373839404|4143“45"4647484950-'“52535‘55565758596061626364856667586970"7]
of7] |elN SiE ol
ols| tr 71 1 T & T
ole| | 1
1]0 F :
1)1 F 1
1)2| | :
113 F 1
14| |F :
Hexadecimal Binary Decimal
Value Value Value

Field to be selected, column 44
Character +

Packed character 1

Packed character 0

Field to be selected, column 45
Character @

Character 8

1E

4E

1F

OF

78

7C

F8

0001
0100
0001
0000
0111
0111

1111

1110 30

1110 78
1111 31
111 15
1000
1100

1000
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These specifications will cause selection of all records con-
taining (in column 44) a value between 15 (hex OF) and

31 (hex 1F) whose digit portion is equal to E. They will
further limit selection of records to those which have a
binary value in column 45 whose zone portion equals 7 and
whose digit portion equals 8. Therefore, all records selected
will have hex 1E78 in columns 44 and 45.

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 total length of the control field is 6 bytes.

Column 18

The A stands for ascending order. The file will be sorted
according to the standard collating sequence shown in
Appendix B.

Columns 29-32

The control field is not dropped when writing to the output
file (column 28 is blank). Therefore, the length of the out-
put record equals the length of the control field (6 bytes)
plus the length of the data field (105 characters) specified
by lines 07 and 08. This output record length totals 111,
which is the entry for columns 29 through 32.

Record Type Specifications

Line 01 (I D) selects records whose digit portion in column
44 is E. Lines 02 and 03 select records whose packed value
in column 44 is less than or equal to hex 1F, and at the
same time is greater than a packed value of hex OF.

The only hexadecimal values that satisfy both specifications
for lines 02 and 03 are hex 11 through hex 1F. Line 04 is a
comment line. Lines 05 and 06 select records whose zone
portion in column 45 is 7 and whose digit portion is 8.
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 6 of the input records. Only the digit portions
of the characters will be used. This control field will be
included in the output file.

Line 08 indicates that the other 105 input record characters
are included as data in the output file.
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Sort programmer messages are activated {(or suppressed) by
the print option in the header statement. These messages,
if activated, are displayed (only a portion of the message
actually appears on the display screen), and they are printed
if SYSLOG is assigned to the printer. Generally, SYSLOG
should be assigned to the printer if sort programmer
messages are activated.

Sort programmer messages are issued mainly during the
generation phase of the sort program. No operator action
is required. Therefore, each message description in this
section consists only of a simple explanation for the
programmer.

To understand these messages, you must have a basic under-
standing of how the sort program works. Specifically, it is
helpful to know what happens during the generation phase
and during the execution phase.

The generation phase translates your sequence specifications
into machine language.

The execution phase gets the records you want sorted, sorts
* the records, and writes the sorted records onto the output
file in the order that you want them.

Ssour Ce
Pec ficat,- o Input
2 Generation , File
Phase
Work
Y File
Data Flow IE::ecu‘uon
ase
Control Flow Output
—_—

Following is a typical sort diagnostic message as it appears
on a listing:

SORT-7264 W  SPECIFICATION IN WRONG

NUMERICAL ORDER

Note that a one-character alphabetic code, which indicates
the significance of the message, follows the message
identification code.

Code

T

S

w

A

Appendix E. Sort Programmer Messages

Meaning

Terminal

Severe

Warning

Action

Information

Significance

Processing cannot continue.
The program ends immediately
and no more processing is done.
Sort operator message SORT-
7725 follows and the operator
must cancel the job. For an
explanation of the sort operator
messages see Sort Operator
Messages in the IBM System/32
Displayed Messages Guide,
GC21-7704.

A sort sequence specification
statement contains an error.
When the generation phase is
complete, sort operator message
SORT-7725 is issued and the
operator must cancel the job.
For an explanation of the sort
operator messages see Sort
Operator Messages in the /IBM
System/32 Displayed Messages
Guide, GC21-7704.

An error condition might exist.
Corrective action is required if
the condition is unintentional.
When the generation phase is
complete, sort operator message
SORT-7722 is issued. For an
explanation of the sort operator
messages see Sort Operator
Messages in the /BM System/32
Displayed Messages Guide,
GC21-7704.

A condition exists that requires
an operator response. A sort
operator message follows. For
an explanation of the sort opera-
tor messages see Sort Operator
Messages in the /BM System/32
Displayed Messages Guide,
GC21-7704.

For information only. Messages
with an | code indicate the
current status of the job.
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PRINT OPTION ASSUMED
TOBEO

SORT-7101 |

The print option in the header line is not blank, 0, 1, 2,
or 3. Therefore, it is assumed to be 0.

SORT-7102 W SORT JOB ASSUMED TO

: BE SORTR

Neither SORTA, SORTR, or SORTRS job type is
specified on the header line. Becuase an output record
length is specified, SORTR is assumed. To avoid this
error, correct columns 7 through 12 of the header line.

SORT-7103 T SORTJOB TYPE NOT

' SPECIFIED

Neither a job type nor an output record length is
specified in the header line. Place the proper job type
in columns 7 through 12 of the header line. Resubmit
the job.

INVALID ENTRY,
COLUMN 36

SORT-7105 W

Column 36 of the header line does not contain an
N or a blank. A blank is assumed. To avoid this
error next time the job is run, specify either N or
blank in column 36 of the header line.

INPUT/OUTPUT FILE
STATEMENT MISSING

SORT-7108 T

The // FILE statements for the input file, the output

file, or both are missing for this job. Include the missing

// FILE statement; then resubmit the job.
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CONTROL FIELD
DROPPED—NO DATA
SPECIFICATIONS

SORT-7150 S

No data specifications (including summary
specifications) were entered for this job, but the control
field is being dropped. 1f the job were allowed to
continue, the output file would contain all blanks. Add
data field specifications to the job and/or retain the
control field; then resubmit the job.

SORT-71561 T CONTROL FIELD LENGTH
NOT GIVEN

No control field iength is specified on the header line
for this job. Place the length of your control fields in
columns 13 through 17 of the header line; then
resubmit the job.

CONTROL FIELD LENGTH -
TOO LARGE

SORT-7152 S

The length specified for the control field is too large.
A length of 256 is assumed. Specify a control field
length of 256 or less in columns 13 through 17 of the
header line; then resubmit the job.

INPUT RECORD LENGTH
NOT GIVEN

SORT-7153 T

The record length for the input file cannot be deter-
mined from the information stored on the disk. If this
error occurs often, contact IBM for program support
services.



SORT-7156 S

SORT-7157 S

SORT-7158 S

SORT-7154 W ASCENDING SEQUENCE

ASSUMED A, COLUMN 18

Column 18 of the header line contains neither D, for
descendi.ng sequence, nor A, for ascending sequence.
Ascending sequence is assumed. To avoid this error
next time the job is run, specify either A or D in
column 18 of the header line.

SORT-7155 W OUTPUT OPTION

ASSUMED X, COLUMN 28

Column 28 of the header line contains neither X nor
blank. Output option X is assumed. To avoid this error
next time the job is run, specify either X or blank in
column 28 of the header line.

OUTPUT RECORD LENGTH
NOT SPECIFIED

This is a SORTR or SORTRS job, but no output record
length is specified on the header line. The maximum
length of 4096 is assumed. Specify the length of the
output records in columns 29 through 32 of the header
line; then resubmit the job.

OUTPUT RECORD LENGTH
TOO LARGE

This is a SORTR or SORTRS job. The output record
length specified in columns 29 through 32 of the header
line is larger than 4096. The maximum length of 4096
is assumed. Be sure the header line is not shifted by one
or more columns. Specify an output record length of
4096 or less; then resubmit the job.

OUTPUT RECORD LENGTH
INCONSISTENT ‘

This is a SORTR or SORTRS job and you are not
dropping the control field. The output record length
{columns 29 through 32) that includes the control field
should not be less than the length of the control field
(columns 13 through 17). Be sure you do not want to
drop the control field. Recompute the output record
length; correct the entry on the header line; then
resubmit the job.

SORT-7159 S

SORT-7161 T

SORT-7162 T

SORT-7176 S

WORK RECORD LENGTH
TOO LARGE

The work record length for this job is too large. For
information on how to determine the maximum work
record length, see Appendix A, Calculating the Sizes
of Files for Sort.

SORT-7160 W ALTERNATE COLLATING

SEQUENCE ASSUMED

Column 26 of the header line does not contain an S or
a blank. Alternate collating sequence is assumed. If
alternate collating sequence is not to be used, specify a
blank in column 26 of the header line; then resubmit
the job. If alternate collating sequence is correct, place
an S in column 26 to avoid this occurring again.

INVALID CONTROL FIELD
LENGTH |

A nonnumeric character or an embedded blank was
specified in columns 13 through 17 of the header line.
Correct the entry, making sure that no nonnumeric
characters or embedded blanks are specified; then’
resubmit the job.

INVALID OUTPUT RECORD
LENGTH ‘

A nonnumeric character or an embedded blank was
specified in columns 29 through 32 of the header line.
Correct the entry, making sure that no nonnumeric
characters or embedded blanks are specified; then
resubmit the job.

INVALID ALTERNATE
SEQUENCE STATEMENT

Column 26 of the header line specifies that an alternate
sequence is to be used, but the statement just read is not’
a comment statement or a valid sort specification state-
ment, nor does it contain ALTSEQBWY in columns 1
through 8. Correct the incorrect statement or delete it

if it does not belong in the job; or add a valid alternate
sequence statement.
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SORT-7178 S

SORT-7179 T

SORT-7177 W  MISSING THE DOUBLE

ASTERISK (**) STATEMENT

No statement containing asterisks (*} in columns 1 and
2 was between the alternate sequence statement and the
include, omit, or field specification statement. The

sort program assumes an ** statement following the
alternate sequence statement. To avoid this error next
time the job is run, place an ** statement between the
alternate sequence statement and the include, omit, or
field specification statement.

ALTSEQSTATEMENT HAS
INVALID DATA

An alternate sequence statement entry that is used to
alter the normal sequence is in error. One of the four-
position groups (columns 9 through 12, 13 through 16,
and so on) in the ALTSEQ statement does not contain
a valid hex character (0 through 9 or A through F). An
asterisk {*) flags the columns in error on the source
listing. Processing continues with the next four-position
group. Correct the incorrect alternate sequence state-
ment; then resubmit the job.

UNEXPECTED END OF FILE
-FOUND

SORT-7202 S

SORT-7206 S

INVALID SPECIFICATION
TYPE, COLUMN 6

A specification is not identified in column 6 as a valid
type of specification. Valid specification types are
comments, include sets, omit sets, or field specifica-
tions. The specification is bypassed and the rest of the
specifications are processed. The specification was
probably specified incorrectly or misplaced in the job.
Correct the error; then resubmit the job.

SORT-7204 W BLANK CONTINUATION

ASSUMED, COLUMN 7

A nonblank character is specified in column 7 of a
specification that is the first in an omit or include set;
a blank is expected. The sort program assumes a blank
in column 7. To avoid this message, leave column 7
blank.

INVALID CONTINUATION,
COLUMN 7

A character other than A, O, or blank is specified in
column 7 of a specification that is part of an omit or
include set. The specification is ignored and the next
specification is processed. Correct the specification by
placing an A or O in column 7; then resubmit the job.

An end-of-file statement followed the alternate sequence
statement. No comment statement or ** statement

exists. Check that the last part of the sequence specifica-
SORT-7208 W OR CONTINUATION

tion is not missing from the job or that an end-of-file
statement is not placed incorrectly in the job.

SORT-7181 W NO VALID ALTSEQ

STATEMENTS FOUND

ALTSEQ is specified on the header line, but no valid
ALTSEQ statements were entered. The sort program
ignores the ALTSEQ specification on the header line.
If an alternate collating sequence is to be used, correct
the invalid ALTSEQ statements, or add them if none
were specified; then resubmit the job. If alternate
collating sequence is not to be used, leave column 26
of the header line blank to avoid this message.
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ASSUMED, COLUMN 7

A blank is specified in column 7 of a statement that is
part of an omit or include set. Column 7 should be A
or 0. O is assumed. If O is incorrect, enter an A in
column 7; then resubmit the job. If O is correct, place
an O in column 7 to avoid this message.



SORT-7210 W INVALID C/Z/D/P/U/V

SPECIFICATION, COLUMN 8

An invalid entry is specified in column 8 of a specifica-
tion statement. The valid entries are:

Specification Type Column 8 Entry

Include or omit record type  C,Z,D,P,or U
Control field C,ZD,P,orV
Data field or summary field C,2ZD,P, U orV

The sort program assumes a C in column 8. If Cis

incorrect, place the correct entry in column 8; then

resubmit the job. If C is correct, place a C in column
8 to avoid this message.

Note: When the specification type is an include or omit
record type and factor 2 is a keyword, column 8 must
contain a C. When the specification type is a control
field and you want an unconditional force or a force-all
line, column 8 must contain a C.

SPECIFICATION IN WRONG
LOGICAL ORDER

SORT-7212 S

The specification in error is either:

— A control field specification (F in column 6) that
incorrectly follows an omit specification (O in
column 6).

— An omit specification (O in column 6) that in-
correctly follows an include specification (1 in
column 6).

The specification is bypassed and the next specification
is processed. Put the specifications in the correct order,
then resubmit the job.

SORT-7214 S INCLUDE OR OMIT
STATEMENT AFTER

INCLUDE-ALL

An INCLUDE-ALL specification was read for this job,
but an include or omit specification (I or O in column 6)
was found. Only control field specifications should:
follow the INCLUDE-ALL specification. The specifica-
tions are processed as though the INCLUDE-ALL
specification was not read. Remove either the
INCLUDE-ALL. specification or the include or omit
specifications; then resubmit the job.

LAST SET NOT A VALID
INCLUDE SET

“SORT-7216 S

The last set of sequence specifications should be an
include set, but one of the following occurred:
— No specifications were specified after the
header line.
— The last set was an omit set. ]
— The last set was an include set that contained
no field specifications.

Make one of the following corrections, depending on
the condition that caused the message; then resubmit
the job: .
— Supply the sequence specifications for the job.
— Eliminate the omit set; the records are omitted by
default. '
— Supply the missing field specifications.

SORT-7218 S TOO MANY SEQUENCE

SPECIFICATIONS

All the main storage allocated by the sort program for
the select/build routine and for error information was
used, but there are still specifications to be processed.
The remaining specifications are checked. for errors.
Remove all causes for error messages from the specifica-
tions; then resubmit the job. If this error occurs again
and no other error messages are issued, you must
decrease the number of sequence specifications.

SORT-7220 T TOO MANY ERRORS

The main storage allocated by the sort program for the
select/build routine and for error information was filled
with error information. No more specifications can be
processed. Correct all diagnosed errors; then resubmit
the job.
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SORT-7225 S

SORT-7222 W ZONE ORV FIELD LENGTH

EXCEEDS 1

The referenced specification is a field specification (F
in column 6). The type specified is a zone field (Z in
column 8) or a V field (V in column 8) that should
have a length of one byte.

The specified number of bytes (calculated using
columns 9 through 12 and 13 through 16) is used in
building the work record field for this record type.
The byte zone or overflow information generated is
placed in the rightmost byte (low-order byte) of this
field. The other positions to the left contain binary
zeros (control fields) or blanks (data fields). If a one-
byte zone or V field is incorrect, correct the field
specification; then resubmit the job.

SORT-7224 S COLUMNS 9-16 OR
, COLUMNS 20-27 ARE
INVALID

The location information (columns 9 through 16 and/or
columns 20 through 27) in a specification is invalid
because:

— The From location is greater than the To location.

— The To location is 0 or blank.

— The lengths of factor 1 and factor 2 are not equal.
Correct the error; then resubmit the job.

INVALID KEYWORD
BEGINNING IN COLUMN 20

The specification causing this error is an include or omit
record type specification. A K was found in column 19,
but neither UDATE, UMONTH, UDAY nor UYEAR
was found beginning in column 20. UDATE is assumed.
Correct the specification; then resubmit the job.

SORT-7226 W DIGIT FIELD LENGTH
: EXCEEDS 16

A digit field length of more than 16 was specified in
the specifications. A length of 16 is assumed. If the
digit field length is actually 16 or less, correct the
specification. if the digit field length is greater than
16, divide it into two different fields and create new
specifications for these fields; then resubmit the job.
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SORT-7228 W CHARACTER CONSTANT

LENGTH EXCEEDS 20

The specification causing this error is an include or omit
specification (I or O in column 6). Since a C is specified
in columns 19, factor 2 is a character constant. The
length implied by factor 1 (columns 9 through 12 and
13 through 16) is greater than 20, the maximum
allowed. The 20 rightmost characters in factor 1 are
compared against the constant in columns 20 through 39
for this job. Correct the specification statement if a
20-character field is not correct or to avoid this message.

SORT-7230 W SAME SPECIFICATION

TYPE ASSUMED,
COLUMN 6 -

The specification causing this message has a blank in
column 6, so the specification type is not known. How-
ever, column 7 contains an A or O and the previous
specification was an include or omit specification (I or
O in column 6). Therefore, the sort program assumes
that this specification is a record type specification and
that the specification type is to be identical to that in
the previous specification. If the assumption is incorrect,
correct the specification; then resubmit the job.

SORT-7232 S ZONE SPECIFIED-FACTOR 2

IS NOT A CONSTANT

A zone is specified in column 8 or an include or omit
record type specification, but column 19 does not have
a C specified. The specification is bypassed. Correct
the specification; then resubmit the job.

SORT-7234 W ZONE SPECIFIED-

RELATIONSHIP NOT EQ
OR NE

A zone is specified in column 8 of the include or omit
record type specification, but columns 17 and 18 do
not contain EQ or NE. EQ is assumed and processing
of the specification continues. If EQ is not the correct
entry for columns 17 and 18, correct the specification,
then resubmit the job. If EQ is correct, correct the
specification to avoid this message.



SORT-7236 S INVALID RELATIONSHIP,
COLUMNS 17-18

The specification causing this error is an include or

omit record type specuflcatlon The relationship between

factor 1 and factor 2, specified i in columns 17 and 18,
is not EQ, NE, LT GT, LE, or GE. EQ is assumed.
Correct the specification; then resubmit the job.

SORT-7238 W INVALID FACTOR 2 TYPE,
COLUMN 19

Column 19 of an include or omit record type specifica-
tion does not contain an F (field), a C (constant), or a
K (keyword) Cis assumed factor 2 is processed as a
constant. Check column 19 for a missing or invalid
entry. Correct the specification before the job is run
again.

SORT-7240 S UNPACKED DECIMAL-
" LENGTH EXCEEDS 16

The specification causing this error contains a U in
column 8 indicating unpacked decimal. Columns 8
through 12 and 13 through 16 define a factor 1
field that is Ionger than the allowable 16 bytes. A
length of 16 is assumed Check the To and From
columns to determine the error. Correct the error
before the ;ob is run again. -

SORT-7242 W ZONE SPECIFIED-LENGTH
' EXCEEDS 1

The specification causing this error is an include or
omit record type specification that has a Z in column 8.
In this case, factor 1 must be one byte long, but it is
not: A Iength of one is assumed ‘and the constant in
column 20 of the specnflcatlon is processed Correct the
speclflcatlon before the ]Ob is run agaln »

SORT-7244 W PACKED DECIMAL-LENGTH

EXCEEDS 8

A packed field is specified (P in column 8), but the

field length is more than 8. A packed field can be only

8 columns long. A field length of 8 is assumed and the
rightmost eight bytes of the field are used for the
include. or omit. If column 19 contains a C, the constant -
in columns 20 through 35 of the specification is used as
factor 2. Correct the specification before the job is

run again.

SORT-7246 W INVALID FIELD TYPE

SPECIFICATION, COLUMN 7

The specification causing this error is a field
specification, but column 7 does not contain an F, N,
O, D, or S. An entry of N (normal control field) is
assumed if there are no previous data or summary data
fleld specifications for thls include set. Otherwise, an
entry of D (data field) is assumed. Correct the
specnfrcatlon before the job is run again.

SORT-7248 S ILLEGAL FORCE-ALL

CONTINUATION

The specification causing this error. is a field specifica-
tion for a force-all specification (F in column 7). ‘This
specuflcatlon should follow a condmonal force specifica-
tion, but it does not. The specification is ignored.
Correct the specification; then resubmit the job.

SORT-7250 S  FIELD STATEMENTS IN

WRONG LOGICAL ORDER

The specification causing this error is a control field
specification that follows a data (D) or summary (S)
specification in this include set. All control field
specifications (N O,orFin column 7) must precede
any data or summary data field specifications. This
sbecificetion is bypassed and the next specification is
processed. The specification might be misplaced or
specified incorrectly. Correct the speclﬂca’non then
resubmit the job :
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SORT-7252 S

SORT-72566 S

SORT-7258 S

CONTROL FIELD LENGTH
EXCEEDS HEADER VALUE

The accumulated total of the control fieldlengths in this
include set exceeds the value specified in the header line.
The remaining specifications in the include set are pro-
cessed. Check the length specified in the header line
against the specified control fields. Correct the errors;
then resubmit the job.

SORT-7254 W CONTROL FIELD LENGTH

LESS THAN HEADER VALUE

All control field specifications for this include set were
processed, and the accumulated length of control fields
is less than the value specified in the header line. The
remaining positions are filled with hex zeros. Check the
length specified in the header line against the specified
control fields. Correct any errors before the job is run
again.

CHARACTER FIELD
SPECIFICATION LENGTH
EXCEEDS 256

A length greater than 256 is specified in a character field
specification (C in column 8). The rest of the sequence
specifications are processed. Check the character field
specifications. If you require more than 256 positions
of data, divide the field into two or more field specifica-
tion statements. Correct the error; then resubmit the job.

TO OR FROM FIELD NOT .
WITHIN INPUT RECORD

Either one or both of the specifications in the To or
From columns are zero or contain a value larger than the
input record length. Make sure the correct input file was
specified and the To and From columns contain the
correct values. Correct the error; then resubmit the job.
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SORT-7262 S

SORT-7266 S

DATA LENGTH EXCEEDS |
HEADER VALUE

. ASORTR or SORTRS job is being processed and the

data field specifications (FD or FS in columns 6 and 7)
for this include set exceed the value in the header line.
An error exists in either the output record length in the
header line or in the To and From fields in the field
description lines. If you are dropping the control field
(X in column 28 of the header line), the data length is
the output record length (columns 29 through 32 of the
header line). If you are not dropping the control field,
the control field length (columns 13 through 17 of the
header line) must be subtracted from the output record
length to determine the data field length. Correct the
error; then resubmit the job.

SORT-7264 W SPECIFICATION IN WRONG

NUMERICAL ORDER

Columns 1 through 5 of each sequence specification
statement are used to order the specifications. One or
more of the specification statements in this job has a
value in columns 1 through 5 that is less than the value
in the preceding specification statement. On the source
listing, an S is printed to the left of the specification
statements that are out of order. To avoid this error,
correct the entries in columns 1 through 5 of the
sequence specifications so that no entry is less than
that on the previous specification statement.

FACTOR 1 LENGTH
EXCEEDS 256

The specification causing this error is an inciude or omit
specification for character data (C in column 8). Factor
2 is a field (F in column 19) and the length of factor 1 is
greater than 256, the maximum length. The sort program
assumes a length of 256 for factor 1. If the length of
factor 1 must be more than 256, divide this specification
into two specifications with an AND continuation line
(A in column 7); then resubmit the job.



SORT-7268 W P ORU FACTOR 1 USED

WITH ALTSEQ

An include or omit record type specification specifies a
packed or unpacked factor 1, but the header line specifies
an alternate collating sequence. The sort program
changes factor 1 and factor 2 as the ALTSEQ specifica-
tions indicate. This change can affect the units position
(and the sign) of an unpacked decimal number or any
one position of a packed decimal number. As a result,
the desired records might not be included or omitted.

Do not specify P or U in column 8 of the record type
entries when you specify an alternate collating sequence.

SORT-7276 W MORE THAN ONE SUMMARY

V FIELD IN INCLUDE SET

This is a SORTRS job. The specification causing the
error specifies a summary V field (FSV in columns 6
through 8), but at least one other summary V field was
already specified for this include set. The statement

in error is assumed to specify a data V field (FDV in
columns 6 through 8). To'avoid this error, change the
extra summary V fields to data V fields.

SORT-7278 W SUMMARY V OR DATA

FIELD INCONSISTENT

This is a SORTRS job. The specification causing the
error is a summary data field specification (S in column
7). To determine which of the following conditions is
“true, compare this specification with the first include set
having S specifications:
- — The number of S specifications prior to this
specification differs.
— The length of this S specification differs.
— The substitugion character of the V specification
differs. '
— The relative location of the specification within
the output record differs.

The S specifications of the first include set containing
S specifications define the summary field positions.
Correct the specifications; then resubmit the job.

SORT-7280 W NUMBER OF SUMMARY

FIELDS INCONSISTENT

This is a SORTRS job. The number of S specifications in
this include set is different from the number of S specifi-
cations in the first include set. The S specifications of the
first include set with S specifications form the summary
output record. To avoid this error, correct the include
sets so they all have the same number of S'specifications.

SORT-7282 W NO SUMMARY SPECIFICA-

TIONS—SUMMARY SORT

The header line specifies that this is a SORTRS job,
but there are no summary data field specifications.

All records with duplicate control fields are eliminated
from the output file. Check the job type to be sure
that a SORTRS job was intended. ::

SORT-7284 W SUMMARY SPECIFICATIONS

IGNORED

This is a SORTR job; consequently, no summary data
field specifications (FS in columns 6 and 7) were
expected. However, at least one was found. All S
specifications are treated as data specifications (D in
column 7). Make sure this should be a SORTR job.

If not, correct the specifications; then resubmit the job.

SORT-7286 S TOO MANY SUMMARY DATA

FIELDS

This is a SORTRSJ'ob. More than 24 summary data
fields were specified (FS in columns 6 and 7 and C, D,
P, or U in column 8). Limit the number of summary
data fields to 24 or less. '
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SORT-7395 T

SORT-7288 W INVALID SUMMARY
~ SPECIFICATION—
COLUMNS 20, 21, 22

The overflow field length in columns 20 through 22 is
incorrect because it is:
— An invalid entry
— Not right-justified
— Less than the field length given by the To and
From entries °

The entry is assumed blank. If a valid entry was
intended in columns 20 through 22, correct the entry;
then resubmit the job.

SORT-7391 T MAIN STORAGE TOO SMALL
The amount of main storage assigned to the sort program
is not large enough to process this job. The job cannot
be run. Make sure:

— The correct input file was specified.

If thisisa SQRfR or SORTRS job, the output

length specified in the header line is correct.

— The total number of bytes reserved for the
sequence specifications does not exceed the
recommended amount (see Chapter 6,
Performance Considerations).

— There are no entries in columns 35 through 39
of the header line.

— Correct the errors; then resubmit the job.

l

NOT ENOUGH SPACE FOR
WORK FILE

The sort program was attempting to automatically
allocate space for the work file, but®hot enough space

is available on the disk. Make space available for the
work file by reorganizing the disk or by deleting any
unnecessary files and then reorganizing the disk. Use
the COMPRESS procedure to reorganize the disk. This
places all the unused space in one contiguous area on the
disk. You can use the SAVE procedure to save copies of
files being deleted. Delete files by using the DELETE
procedure. You can use the CATALOG procedure to
display the present disk VTOC. For further information
about these procedures, see the /BM System/32 System
Control Programming Reference Manual, GC21-7693.
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SORT-7401 |

SORT-7402 |

SORT-7403 |

SORT-7404 |

SORT-7398 T WORK FILE SIZE NOT

USABLE

The work file size specified on the // FILE NAME-WORK
statement is not large enough. Increase the specified
work file size; then resubmit the job.

JOB COMPLETED
GENERATION PHASE

The generation phase is complete. All statements were
checked for errors. |If severe or terminal errors were
found during generation, sort operator message SORT-
7725 is displayed; if only warning errors were found,
sort operator message SORT-7722 is displayed. If no
errors were found, the job proceeds to the execution
phase. For an explanation of the sort operator messages,
see Sort Operator Messages in the /BM System/32
Displayed Messages Guide, GC21-7704.

NO ERRORS FOUND

No errors were found during the generation phase of the
job. Processing continues with the execution phase.

OPERATOR CHOSE TO
CANCEL JOB

At the end of the generation phase, sort operator message
SORT-7722 was displayed and the operator canceled the
job. For an explanation of the sort operator messages,
see Sort Operator Messages in the /BM System/32
Displayed Messages Guide, GC21-7704.

OPERATOR CHOSE TO
CONTINUE JOB

At the end of the generation phase, sort operator message
SORT-7722 was displayed and the operator continued
the job. For an explanation of the sort operator mes-
sages, see Sort Operator Messages in the IBM System/32
Displayed Messages Guide, GC21-7704.



SORT-7422 A XXX WARNING ERRORS
HAVE BEEN FOUND

During the generation of this job, no severe or terminal
errors were found. However, a number of warning errors
were found that could affect the execution of the job.
Statements entered or specified incorrectly probably
caused the errors. Sort operator message SORT-7722 is
issued after this message. For an explanation of the sort
operator messages, see Sort Operator Messages in the
1BM System/32 Displayed Messages Guide, GC21-7704.

SORT-7423 A PERMANENT ERROR

READING SPECIFICATIONS

A disk error occurred while the sequence specifications
were being read. Sort operator message SORT-7723 is
issued after this message. For an explanation of the sort
operator messages, see Sort Operator Messages in the
IBM System/32 Displayed Messages Guide, GC21-7704.

SORT-7425 A SEVERE AND/OR TERMINAL
ERRORS FOUND

Severe and/or terminal errors occurred during the genera-
tion of this job. Sort operator message SORT-7725 is
issued after this message. For an explanation of the sort
operator messages, see Sort Operator Messages in the
1BM System/32 Displayed Messages Guide, GC21-7704.

SORT-7450 | XX, XXX MAIN STORAGE

BYTES ASSIGNED

This message indicates the amount of main storage
assigned for the sort program.

XXXX BYTES—INPUT

SORT-7451 |
: RECORD LENGTH

This message indicates the input record length.

SORT-7452 | XXXX BYTES—WORK FILE

RECORD LENGTH

This message indicates the record length used for the
work file. The recog’d length is computed from the
information in the header line. .

SORT-7453 | XXXX BYTES—OUTPUT

RECORD LENGTH

This message indicates the record length of the output
file. The record length is computed from the informa-
tion in the header line.

SORT7461 |  XXXX BYTES—

SELECT/BUILD ROUTINE

This message indicates the number of bytes in main
storage occupied by the sequence specifications
(including any alterna’ge collating statements).

SORT-7462 | XXXX SEQUENCE SPECIFI-

CATION STATEMENTS

This message indicates the number of sequence specifica-
tions that the generation phase processed for this job.

SORT-7600 | INITIAL PHASE STARTED
The execution phase of the job began. Records are being

read from the input file and written to the work file in
intermediate strings.

SORT-7601 | #XX PASS COMPLETED

Pass XX was completed successfully. The first pass is 00,
the second pass 01, and so on.
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SORT-7602 | XXXXXX INPUT RECORDS

WERE READ IN

This message indicates the number of input records read
for your job.

SORT-7603 | XXXXXX RECORDS WERE

SELECTED TO BE SORTED

This message indicates how many input records will be
sorted. )

SORT-7620 A NO INPUT RECORDS WERE
SELECTED TO BE SORTED

None of the input records met the include requirements
of the sort sequence specifications. Check the specifica-
tions or input records that were specified. Sort operator
message SORT-7724 is issued after this message. For

an explanation of the sort operator messages, see Sort
Operator Messages in the [BM System/32 Displayed
Messages Guide, GC21-7704.

SORT-7681 T WORK RECORD COUNT IN
ERROR

This message indicates an error in the sort program.
Contact IBM for program support services.

SORT-7690 | SORT STARTING FINAL

PASS

The final pass of the job began. Records are being
written on the output file.

SORT-7691 | FINAL PASS SUCCESSFULLY

COMPLETED

The final pass of the job was completed with no errors.
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XXXXXX SORTED RECORDS
PLACED ON OUTPUT FILE

SORT-7692 |

The last pass of the sort is complete. This message
indicates how many output records were sorted and
placed on the output file.

SORT-7693 A NO INPUT RECORDS FOUND

No records are in the input file. If the job is continued,
a null output file is created. Make sure the correct input
file was specified and that the file contains the desired
records. Sort operator message SORT-7724 is issued
after this messége. For an explanation of the sort
operator messages, see Sort Operator Messages in the
1BM System /32 Displayed Messages Guide, GC21-7704.

SORT-7694 | XX PASSES REMAINING

This message indicates the number of passes left for
this job.

XXXX BLOCKS USED FOR

SORT-7695 |
: WORK FILE

This message indicates the number of blocks that were
used for the work file.

SORT-7901 |  ****** NORMAL EQJ ******

The sort job was completed.

SORT-7902 | ¥xxxx* ABNORMAL EQJ***#***

Errors prevented the sort job from being run to normal
completion.



SORT-7928 A INPUT FILE READ ERROR

A disk error occurred while reading records from an
input file. Sort operator message SORT-7728 follows.
For an explanation of the sort operator messages, see
Sort Operator Messages in the /BM System/32 Displayed
Messages Guide, GC21-7704.

SORT-7929 A WORK FILE READ/WRITE

ERROR

A disk error occurred while reading or writing records
on the work file. Sort operator message SORT-7729 is
issued after this message. For an explanation of the sort
operator messages, see Sort Operator Messages in the
1BM System /32 Displayed Messages Guide, GC21-7704.

SORT-7930 A OUTPUT FILE WRITE
7 ERROR

A disk error occurred while the sorted records were
being written on the output file. Sort operator message

SORT-7730 is issued after this message. For an explana-

tion of the sort operator messages, see Sort Operator
Messages in the /IBM System/32 Displayed Messages
Guide, GC21.-77Q4.

SORT-7931 A WORK FILE TOO SMALL

The sort work file is full. See the description of sort
operator message SORT-7731. Sort operator message
SORT-7731 is issued after this message. For an explana-
tion of the sort operator messages, see Sort Operator
Messages in the /BM System/32 Displayed Messages
Guide, GC21-7704.

SORT-7932 A OUTPUT FILE TOO SMALL

The sort output file is full. See the description of sort
operator message SORT-7732. Sort operator message
SORT-7732 is issued after this message. Foran explana-
tion of the sort operator messages, see Sort Operator
Messages in the IBM System/32 Displayed Messages
Guide, GC21-7704.
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ADDROUT sort: The type of sort where the output con-
sists of record addresses in the input file.

alphabetic character: Letters A through Z and special
symbols #, $, and @.

alphameric character: The alphabetic characters defined and
numeric characters 0-9.

block: A predefined unit of storage space for files on the
disk. For example, 1 block = 2560 bytes.

byte: The representation of a character by eight binary
digits; the amount of storage required for one EBCDIC
character.

conditional force: The control field character is replaced
before the record is sorted, only if the control field in the

input record contains a particular entry.

constant: Data that does not change during execution of
a program.

control field: One or more specified fields that are com-
pared to determine the record sequence in the output file.

data: A collection of facts, numbers, letters, and symbols
that can be processed by a computer.

data field: See field.
execution phase: The part of the sort program that gets
the records you want to sort, sorts the records, and writes

the sorted records onto the output file.

field: One or more adjacent record positions that contain
related information.

file: An organized collection of related records.

file description: The specification for the arrangement of
fields within a record and records within a file.

forced control field: A one-position control field that
results from replacing the value or adding a value.

Appendix F. Glossary

generation phase: The part of the sort program that trans-
lates the sequence specifications into machine language.

input: Data transferred to computer storage for processing.

integer: A whole number stored in hexadecimal (binary)
form.

keyword: A nonvariable character string in sequence
specifications {(such as UDATE).

library: An area on disk that contains procedure members,
source members, load members, and subroutine members
as well as areas required by the system control program.
For example, sort is stored in the library.

normal control field: Any control field that is specified by
an N in column 7 of the field sequence specifications.

OCL: Operation control language.

OCL statement: A statement that identifies the job and its
processing requirements to the control program.

offline multivolume file: A multivolume file that is pro-
cessed in segments by the system. Each segment is pro-
cessed before the next segment is copied to disk. A segment
consists of the information on one diskette.

opposite control field: Any control field that is specified
by an O in column 7 of the field sequence specifications.

output: Data transferred from computer storage to printed
form, disk, or to the display screen.

output file: File resulting from the sort.

overflow field: In a summary tagalong sort, the field that
allows for anticipated field expansion.

packed data field: Each byte within a field represents two
numeric digits except the low-order byte, which contains
the sign. For non low-order bytes, bits 0-3 for one digit;
bits 4-7 for one digit.

procedure: A named collection of related OCL statements,

and possibly control statements that perform a particular
task. :
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procedure member: A procedure stored in the library.

program date: The date associated with a program (job
step).

real number: A number stored in IBM System/360
floating-point format, in which the leftmost byte contains
the sign and exponent (decimal location) and the remaining
bytes contain the fraction or mantissa in left-justified
binary form.

record: A collection of related data, treated as a unit. For
example, one line of an invoice might form a record.

relative record number: In a direct file, the location of a-
record in relation to the beginning of the file.

right-justify: The placement of data in a field with the
last significant byte in the rightmost position.

sequence specification: Defines the arrangement of a file.
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source member: A collection of records used as input to a
program such as RPG Il specifications or sort sequence
specifications. Source members are stored in the library.

summary data field: In a summary tagalong sort, a data
field designated for accumulated totals.

summary tagalong sort: A type of sort that arranges
records by a specified control field and accumulates totals
from specified fields within those records.

tagalong sort: A type of sort that arranges records by a
specified control field and includes other specified data
fields in the output.

unpacked data field: Each byte within a field represents
one numeric digit. Bits 0 through 3 are reserved for the
sign; bits 4 through 7 are the numeric portion.

work file: An area reserved on the disk for temporary
storage of the data being sorted.



*to indicate comments on field line 33
* to indicate comments on record type lines 20

action message (A)
printed by the sort program 15
address out {addrout) sort, definition and function 2
addrout sort (SORTA) (see SORTA)
alphameric constants, as factor 2 (columns 20-39—
record type specifications) 27
alphameric data
affect on column 8 record type entry 22
as affected by column 8 record type entry 21
alternate collating sequence
affect on factor 1 and factor 2 comparison 26
affect on sort time 57
ALTSEQ statement use 86
indicated on header line (column 26) 14
restrictions on using column 8 record type entries 86
ALTSEQ statements
examples of 87
how to code 86
placemént in sequence specifications 87
prograrnming considerations 87
what they can and can’t change 87
AND lines
definition 20
describing a record type 19
describing additional factor 1 fields 25
in‘include sets 19
in omit sets 20
automatic work file allocation 51
effect on sort time 58

binary

record selection based on values 100
binary (interger) number sorting 93
binary values

include sequence 100

C/Z/D/P/U/V (column 8—field specifications)
affect on your sorted file 35
what it tells sort 35
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C/Z/D/P/U (column 8—record type specifications)
affect on factor 1 length {columns 9-16) 25
restrictions when using alternate collating

sequence 21
to indicate packed or unpacked data 21 }
to indicate portions of characters to compare 21
to indicate records you want to sort 21
when factor 1 and factor 2 contain alphameric data 22
with signed and unsigned data 22
calculating file size 83
character overflow indicator field (column 17 field
specifications) 40

characters .
in compare operations 21
representation within the computer 22

collating sequence {column 26—header specification)
alternate 86 )
specified for compare operations 14
standard 86
table of 85

column(s)

1-2 {page number)
field specifications 32
header specification 14
record type specifications 18
3-5 {line number)
field specifications 32
header specification 14
record type specifications 18
5 (field specifications}, to add new sequence
lines without renumbering 32
5 (record type specifications), to add new sequence
lines without renumbering 18
6 (line type)
field specifications 32
header specification 14
record type specifications 18
7 (continuation or comments}, record type
specifications = 20 '
7 (field type or comments), field
specifications 32
7-8 (field specifications), possible
cémbinations of entries 38
7-12 (job), header specifications 14
8 (C/z/D/PIUIV)
field specifications 35
8 (C/z/D/PIU)
record type specifications 21
9-12 (from entry), field specifications 39
9-16 (factor 1 location), record type specifications 25
13-16 (to entry), field specifications 39
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column(s) (continued)
13-17 (largest sum of control field lengths for
any record type), header specification 14
17 (conditionally forced character), field
specifications 40
17-18 (relation), record type specifications 26
18
field specifications (forced character) 40
header specification (sequence) 14
19
field specifications (continuation) 42
record type specifications (field, constant, or keyword)
20-22 {overflow field length entry), field
specifications 48
20-27 (factor 2 field), record type specifications 26
20-39 (factor 2 constant), record type
specifications 26
26 {(collating sequence), header specification 14
27 (print option), header specification 15
28 (output option), header specification 15
29-32 (autput record length), header specification 15
34 (nonverify option), header specification 15
36 (null output), header specification 16
40-72 (comments)
field specifications 50
record type specifications 29
40-72 (job description), header specification 16
comment line
field specifications 33
record type specifications 20
comments (columns 40-72—field
specifications) 50
comments {columns 40-72-—record type specifications),
to describe record types 29
compare operations ,
affected by column 8 of record type specifications 21
affected by column 19 of record type
specifications 26
affected by columns 17-18 of record type
specifications 26
conditional force
explanation of 33
using a force-all line 47
using normal or opposite and forced control
fields 45
using only forced control fields 44
conditionally forced character (column 17—field
specifications)
examples 44
how to define 41
used to assign value to summary overflow field 36
what it tells sort 40
constant
as factor 2 (columns 20-39—record type) 27
indicated by column 19 of record type specifications 26
length when used as factor 2 on record type
specifications 27
position when used as factor 2 on record type
specifications 27
positioning sign in numeric constants 28
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continuation or comment {column 7—record type
specifications) .
to describe different record types having identical
field types 20
to further describe the same record type 20
to indicate comment line 20
to indicate start of include or omit set 20
control and data fields, when and how to describe
one field as both 15
control fields
forced 33
how order affects sort time 58
how todrop 15
normal 33
number of when two or more record types 33
opposite 33
packed or unpacked 36
specifying use by sort 33
to sequence information in sorted records - 36
total lengths when two or more record types 33
types of 33
when to drop 36

data
alphameric 22
numeric 23
representation within the computer 22
used in compare operations 21
data and control fields, when and how to desribe one
field as both 15
data fields
definition 33
describing on field specifications line 33
number of when two or more record types 33
total lengths when two or more record types 33
data fields, summary (see summary data fields)
defining
" conditional force characters 41
force-all characters 41
unconditional force characters 41
diagnostic messages 15
digit portion of system character 22
dropping control fields
howtodo 15
when todo 36

entering sort procedures through a keyboard 55
examples of addrout and tagalong sorts 61
examples of summary sort jobs 75

examples of using forced control fields 43
executing sort procedures stored on disk 55



factor 1 (columns 9-16—record type specifications)
. changed by ALTSEQ statements 87
coding rules 25
coding when only one character 25
describing more than one factor 1 field 25
how length affected by column 8 entry 25
possible lengths 25
to identify included or omitted records 25
factor 2 (columns 20-27 or 20-39—record type specifications)
changed by ALTSEQ statements 87
coding the sign in packed and unpacked numeric
constants 28

how to position the numeric constant in columns 20-39 27

length of factor 2 constant 27
length of factor 2 field 26
rules for coding 26
factor 2 field (columns 20-27—record type specifications)
coding rules 26
coding when one character long 26
relationship to factor 1 field 26
field specifications
as part of include set 19
column summary 31
column(s)
1-2 {page number} 32
3-5 (line number) 32
6 (line type) 32
7 (field type or comments) 32
8 (C/z/D/P/U/V) 35
9-12 {(from) 39
9-16 (field location) 39
13-16 (to) 39
17 {conditionally forced character) 40
18 (forced character) 40
19 (specifying replacements) 42
20-22 (overflow field length) 48
40-72 (comments) 50
columns you must fill in 31
explanation of the column entries 31
what they describe for addrout sorts 32
what they describe for summary sorts 32
what they describe for tagalong sorts 32
what they tell sort 31
when using an include-all line 18
field length, dependent on column 8 entry (field
specifications) 40
field location (columns 9-16—field specifications)
to identify location of field in input record 39
field, constant, or keyword (column 19—record type
specifications) to determine if factor-2 is constant,
field, or keyword 26
field type or comments (column 7—field
specifications) 33
file allocation, automatic work 51
file characteristics

input file 51
output file 51
work file 51

file information 51
running your own procedures 53
file input overlay considerations 52
file location on disk, affect on sort time 58

file programming considerations 52 -
FI1LE statement when running your own procedures .53
force-all

explanation 34

result if not used 41

used after conditional force lines 34
force-all character

example of 47

how to define 41
forced character (column 18—field specifications)

used to initialize summary overflow field 41

when and how character is forced 40
forced control fields

examples 43

rules for using = 36

types 33

when to use 33
format of records

affect on order of sequence specificaticns 8

definition 8
from entry (columns 9-12—fieid specifications)

describing one character field 40

to indicate first position of field in input record 39
from entry (columns 9-12—record type specifications) to

indicate first position of factor 1 in input record 25
from entry (columns 20-23—record type specifications) to
indicate first position of factor 2 field in input record 26

header specification
column summary 13,89
column(s)

1-2 (page numbers) 14

3-5 (line number) 14

6 (line type) 14

7-12 (job) 14

13-17 (largest sum of control field lengths for any

record type) . 14

18 (sequence) 14

26 (collating sequence) 14

27 (print option) 15

28 (output option for SORTR) 15

29-32 (output record length for SORTR) 15

34 (nonverify option) 16

36 (null output) 16 '

40-72 (job description) 16
columns that you must fill in 13
explanation of coumn entries 13
what they tell sort 13

how sort works 5

include line, to select records to sort 18
include sequence, binary values 100
include set

definition 19

mixing with omit sets 20

rules for using 19

when touse 20
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include-all line negative integar, example of sorting 95

implied 8 negative real number, example of sorting 98
to sort records that have not been included or omitted 18 nonverify option (column 34—header specification) 16
initializing an overflow field 48 timing considerations 58
input file normal control field
calculating storage tracks for 83 changed by ALTSEQ statements 87
characteristics 51 definition 33
how its position on disk affects sort time 58 how sort uses 32
overlay considerations 52 number of records .
programming consideracions 51, 52 affect on order of the sequence specifications 8
running your own procedure 53 affect on sort time 57
input required to runasortjob 5 number of sequence specifications, affect on sort
input sequence specifications, order when using ALTSEQ 87 time 57
input to sort, file types that you can sort 5 numeric constants, coding negative constants 28
integer (binary) number sorting 93 numeric data
integer example of sorting positive 93 ~ data formats and column 8 entry combinations 22

defined by column 8 record type entry 23

definition of types 22

explanation of positive and negative (signed)
numeric data 27

job {columns 7-12—header specification), to specify indicated by column 8 of record type specifications 21
the type of sort 14 packed numbers 23
job description (columns 40-72—header specification), to unpacked numbers 23

supply comments 16

OCL statements
keyword 29 ways to enter 51
what they tell about sort 53
what they tell about the input file 53
what they tell about the ouput file 54
what they tell about the sequence specifications 54

largest sum of control field lengths for any record what they tell about the work file 53
type (columns 13-17—header specification), calculating omit line -
entry 14 to exclude records from your sort 18
length when and how to use 18
factor 1 of record type specifications 25 omit set
factor 2 constant (columns 20-39—record type B definition 19
specifications) 27 mixing with include set 20
factor 2 field (columns 20-27—record type rules for using 19
specifications) 26 types 20

factor 2 keyword (columns 20-39—record type when to use 20
specifications) 29 opposite control field
maximum field length for columns 7-8 (field changed by ALTSEQ statements 87
specifications) 38 :
line number (columns 3-5) with page number
(columns 1-2) for sequencing
field specifications 32 how sort uses 32
header specification 14 when to use 35
record type specifications 18 OR lines
line type (column 6) ' definition 20
“to identify field line (field specifications) 32
to identify header line (header specification) 14
to identify include line (record type
specifications) 18
to identify include-all line (record type
specifications) 18
to identify omit line {record type specifications) 18

column 8 field description entry when sorting
different record types 35
definition 33

describing different record types 19
in include sets 19
in omit sets 20

messages
sort programmer 105
types printed by the sort program 15

/
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" order of sequence specifications

affected by number and format of records 8
normal order 8
out-of-sequence lines
how to insert in field specifications 32
how to insert in record type specifications 18
output
addrout sort 2
summary tagalong sort 4
tagalong sort 3
output file -
calculating storage tracks for 83
characteristics 51
how position on disk affects sort time 58
programming considerations 51, 52
running your own procedure 54
output option for SORTR (column 28—header specification)
to drop control fields in tagalong (SORTR) sorts 15
output record length for SORTR (columns 29-32—
header specification)
calculating when dropping control fields 15
calculating when not dropping control fields. 15
overflow field length entry (columns 20-22—field
specifications) 48
overflow indicator field
how to define (columns 7-8—field
specifications) 41
how to initialize (column 18—field
specifications) 49
when to use 49
overview of sort 1
addrout sort 2
summary tagalong sort 4
tagalong sort 3

packed numeric data
number of bits in each digit 23
position of sign code 24
possible positive and negative sign codes 23
packed, unpacked, opposite character, or opposite
zone control fields 36
page number (column 1-2)—with line number (columns
3-5) for sequencing (see line number)
positive integer, example of sorting 93, 95
positive real number, example of sorting 93, 98
print option (column 27—header specification},
information sort can print 15
procedures
entering through a keyboard 55
executing from disk 55
running your own 53,55

~ program date

column(s)
8 (C/z/D/P/U) 21
9-16 (factor 1 location) 25
17-18 (relation) 26
19 (field, constant, or keyword) 26
20-39 (factor 2 keyword) 29
programmer messages for sort 105
programming considerations for using sort 52

real number sorting 93
real number example of sorting 93
record selection based on binary values 100
record size
affect on sort time 57
calculating for tagalong (SORTR) sort 15
record type specifications
column summary 17
column(s)
1-2 (page number) 18
3-5 ({line number) 18
6 (line type) 18
7 (continuation or comments) 20
8 (C/z/D/P/V) 21
9-16 (factor 1 location) 25
17-18 (relation) 26
19 (field, constant, or keyword) 26
20-27 (factor 2 field) 26
20-39 (factor 2 constant) 27
20-39 (factor 2 keyword) 29
40-72 {(comments) 29
columns you must fill in 17
explanation of column entries 17
what they tell sort 17
when not required 17
record types
described in include set 19
described in omit sets 20
records, how number of affects sort time 57
relation {columns 17-18—record type specifications)
affect on omitting or including records 26
to specify factor 1 and factor 2 comparison 26
relative record numbers, addrout output 2
replacements for more than one character (column 19—field
specifications), when and how to indicate 42
running time, sort job 52

sample jobs
using addrout {SORTA) and tagalong (SORTR)
sorts 61
using signed control fields 80
using summary (SORTRS) sort 75
sequence
changing collating sequence of one character 87
changing callating sequence of several characters 87
standard and alternate collating 86
sequence (column 18—header specification), to
indicate record sequence 14
sequence error message
field specifications 32
header specification 14
record type specifications 18
sequencing
on field specifications 32
on header specification 14
on record type specifications 18
using control fields 36
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examples of summary sorts 75 summary overflow field
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sort program how to initialize 49
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output considerations 52 type specifications 27
procedures stored on disk, executing 55 how to interpret 22
programmer messages 55 ) in compare operations 21
sequence specifications 6 numeric data 23
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affected by location of files 58
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sequence specifications 51
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time to sort a file 52
affected by alternate collating sequence 57
affected by file location on disk 58
affected by number of input records 57
affected by number of sequence specifications - 57
affected by order of control fields 58
affected by size of records 57
to entry (columns 13-16—field specifications)
describing one character field 40
t0 indicate last position of field in input record 39
to entry (columns 24-27—record type specification),
to identify last position of factor 1 in input record 26
translation table and alternate collating sequence sheet 88
types of sort 2

unconditional force
example 43 ‘
explanation 30
unconditionally forced character, how to define 41
unpacked numeric data
number of bits in each digit 23
position of the sign code 24
possible positive and negative sign codes 23
using duplicate control fields 33

work file
automatic allocation 51
calculating storage tracks for 83
considerations 51,52
characteristics 51
considering size when programming 83
how position on disk affects sort time 58
running your own procedure 53

work record, how used by sort 7

work record length
affected by type of output 83
affected by type of sort 83
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