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PREFACE 

This manual presents the JCL statements and Data Services Language 
(DSL) associated with the sort/merge facilities of GCOS Level 64. 
Unless otherwise stated, the term "GCOS" as used in this manual 
refers to the General Comprehensive Operating Supervisor (GCOS) 
Level 64 software system. 

Section I gives an overview of the sort/merge capabilities and an 
indication of the ways in which the command language can be used. 
The manual's subsequent organization represents the two levels of 
user interaction with these facilities. Section II presents the 
interaction at the JCL level. Here, resources are described and 
basic processing options selected. Sections III and IV present 
the DSL statements submitted as a COMFILE within the job descrip­
tion. These commands specify record-level functions based on the 
format and content of the user's files. 

Appendices provide reference information. Appendix A provides a 
description of the sort work files. Appendix B describes the 
contents of the sort report provided for each sort run, Appendix C 
is a list of error messages, Appendix D describes the use of 
$SORTWORK and Appendix E lists the various collating sequences which 
are available. Appendix F gives guidelines for improving performance, 
Appendix G deals with the sorting of card files and subfiles, 
Appendix H describes the special characteristics of sorting large 
records, and Appendix I deals with the Checkpoint/Restart facility 
in sort. 

Each section of this document is structured according to the heading 
hierarchy shown below. Each heading indicates the relative level of 
the text which follows it. 

Level 

1 (highest) 

2 

3 

4 

5 (lowest) 

Heading Format 

ALL CAPITAL LETTERS, UNDERLINED 

Initial Capital Let:ters, Underlined 

ALL CAPITAL LETTERS, NOT UNDERLINED 

Initial Capital Letters, Not Underlined 

ALL CAPITAL LETTERS FOLLOWED BY COLON: Text 
begins on same line. 

The following notation conventions are used in this manual: 

UPPERCASE 

lowercase 

[item] 

The keyword item is coded exactly as shown. 

Indicates a user-supplied parameter value. 

An item within square bracket is optional. 



{
iteml'1 
item2 
item3 

( ) 

A column of items within braces means that 
one value must be selected if the associated 
parameter is specified. If the parameter is 
not specified the underlined item is taken as 
the default value. 

Parentheses must be coded if they enclose more 
than one item. 

An ellipsis indicates that the preceding item 
may be repeated one or more times. 

Note: All references to divice class MSU0350 in this manual include 
MSU0350 and MSU0351. Similarly, all references to MSU0400 
include MSU0400, MSU0401, MSU0402 and MSU0452. 
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SECTION I 

SORT AND MERGE FACILITIES 

This manual describes the sort and merge utilities available to a 
User operating under GCOS. The design of these utilities 
incorporates facilities to minimize the task of Job descriotlon And 
optimize the efficiency and fl~xibility of the ~ort or merge 
processe~. The variety of optional parAmeters permit.a U5Ar to 
tailor the sort or merge process to the requirements of the 
application. 

The control language used to describe a sort or merge consists of 
Job'Control Language (JCL) statements which describe the user's 
tiles and operating environment and a set of commands written In the 
Data Services Language (DSL) that describe functions ba.c;ed on fields 
within the user's input records. 

SORT/MERGE CAPAB IL ITIES 

The sort capabilities documented here include the following 
features l 

• Four output record formats 

• Specification of up to 64 key fields per sort 

• Summation of values in up to 16 fields of identically keyed 
records 

• Presort record selection based on data values in the input 
record (up to 16 conditions can be specified). 

• Field level record restructuring (up to 128 fields can be 
speci fied) 

• Use of disk or tape for work tiles 

• Use of EBCDIC, Series 100. ASC I I or Ser les 200/2000 Collating I 
sequence, or a privately defined collating sequence 

• Sorting only part 0 f a tile 

• Checkpoint/Restart facilities 
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I · File concatpnation on input (ur to c.; filp.!-;) 

I 

The rnerye capabilities document~d her~ include the tollnwiny 
features a 

• Meryiny at up to eight input filp.s 

• Specification of up to 64 key fields per merge 

Summation of values in up to 16 fields of identically k~y~rl 
records 

• Premerge record selection based on input data values (up t") If, 
conditions can be specified) 

• field level record restructuring (up to 12f3 fields can he 
specified) 

• Use of EBCDIC, Series 100, ASCII or Series 200/2000 coll~ting 
se4uence or a privately defined collating sequence 

SORT/MEHGE JCL STATEMENTS 

Both the sort and merge processes are activated as Job steps through 
extended JCL statements; the respectlvf? st~tements begin with SSoRT 
and $ME~GE. A sequence 0 f paramete rs is as~oc iated wi tt"j f?Rch nf 
these statements. These are de~crlbed in detail In Section II. 
Generally, these parameters specify files involved (Input, outout. 
work), describe the locati0n of the Data Services Language 
statements, Rnd select general job control proces~ing option~. 

THE DATA SERVICES LANGUAGE (DSL) 

The record level command file, written in DSL, mu!-;t be provided A~ 
An Inout pnclosure or as a previously estahlished member of A ~0'JrCe 
library. Statements in thl~ file are nescribed in Sectinn III for 
the sort utility and Section IV for the mergp utility. All hIlt I')nj::) 
of these ~taternents Ctre ort10nfil. Th~ mandatory stRtempnt, KEYS, 
e~tablishes the key field5 for the sort or mergp. proce~~. 

Tne keys consist of one or more fields in the Inptlt rec()ra. F'1!'" 
example, if the records are to be sorted aceoroiny to an ~rnrl()ypp 
eodp contRined in the fir~t tour bytes of the rpcord and, witt-lin 
that S~ll'JenC8. Accorrling to the employee's agp (container! in hvtp.~ H 
and <), the user would Astablisn R key comno~~rl ()f bytp~ t thrr-,:Jqh 4 
as the major key, anr-t bytes R Anrl Y A~ the minor key. 111P sort 
utility would sort the input into seq'Jence of the employep enip nnrl 
within n 01ven VAlue of the pmploYAP corle in the ~eqlJencp Ficc")r,iin':j 
to rH)P.. Li<ewi5(~, th'3 rnerye utility wnllld IISP the major kpy 
( P fl1 r 1 (') y p. ~ c 0 rl e) t ~ fI1 p r () (~ r P. e () r rl ~. ~.~ hen e q 11 n lit Y 1 5 rea c h P d 0 r") t h P 

llAJOr key then the rf-"c,rds Are 'nersied in spqlJenC~ r:\cc()r·nn ... ~ t'1 th~ 
minor key ("ge). 



SORT t~ORK FILE SPACE 

The 50rt utility requires work tile space in order to oroduce sorted 
output. This may be on either tape or disk. For a given sort~ nIl 
work 5pace must be on the same device class. 

A disk work file may be permanent or temporary. In either case, if • 
the work file is supported by more thF.it one volume, the appropriate 
devices must all nave the same attr1butes. 

~'lIh~n magnet i c tape work ti les are u.sed. the tape vol ume s must have 
been prepared using the ut IIi ty SVOLWORK. It is not nece ssary for 
th~ device attribute "density" to be th~ ~Ame for all tapes. The 
work tapes' capacity must be greater than the total input tile size. 

If no work space is explicitly requested then the sort utility will 
use A temporary fi Ie on the system dic:;k (' 0 cy linders). 

US I NG SORT r~ ITH COBoL 

In the COBoL language the programmer may invoke the sort utility In 
a dynamiC manner, through the SORT verb. In this case, the key 
fields. input and output files, and other control information is 
supplied inside the invoking COBoL program. However, the user must 
supply information on the sort work S08Ce in the Job step 
description of the ~xecutln9 program. The extended JCL statement 
$SORT~~ORK is used. For further details see Appendix D. 

USING SORT WITH HFAS (Series 200/0) 

Both Sort and Merge can be applied to Serips 200/0 files. This 
manual deals mainly with the use of the utilities on BFAS files. For 
further details on processing Series 200/0 tiles see the publication 
"HFAS User Guide". The description in this manual on work space 
definition and DSL use apply also in the HFAS case. 
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SECTION II 

SORT/MERGE JOB DESCRIPTION STATEMENTS 

The JCL statements for sorting and merging tiles are constructed as 
in Figure 2-1. As this Figure shows, each utIlity requires the 
input, output, and command files to be specified. All other elements 
of the JCL statements are optional. Default values exist for the 
parameters, Which, if they are appropriate to the application. allow 
the specification of the parameter to be omitted. These other 
elements relRte to work files (sort only>, reportin9, performance 
optimization, error record processing, part-file proceSSing, 
checkpointing, and abnormal termination. Th~ various parameters are 
discussed on the following pages. 

$SORT I-- Input ~ t-- _.. Work ~ 
Perform-.- REPORTS, I-- ance, file DSL files 
Part-file 

OUTPUT CHECK-
COMMAND POINT, 

FILE 
FILE ABNORMAL 

$MERGE, ~ 
Input - - 10· 

files - END. 

--------------------~------------------------------------~---------------MANDATORY OPTIONAL 

Figure 2-1. Construction ot Sort and Merge JCL Statements. 

Notes re lat i n9 to SORT. 

I. Input and output files may be BFAS. HFAS. or UFAS 
independently of each other. 

2. Input and output files may be on disk or t~pe independently 
( i. e., input di sk f1 Ie may produc e output disk or tap~ file, 
and input tape file may produce output disk or tape file.) 

3. Similarly, input and output files may be temporary or 
permanent independently. 
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* 
4. The output may be written onto the input file 

(OUTFILi::=(INFILE}). 

5. Options are aval1ahle to reduce the device requirements of a 
sort • 

• a single device can be reserved for the input file and the 
output tile, provided, of course, the volumes supporting 
them are of the same device class (REPLIN) • 

• for a tape sort, the same device can be used successively 
to process the input file, a work file and the output file, 
provided again that the volumes supported all belong to the 
same device class. 

These options, however, saVe drive reservation at the cost of 
increasing elapsed time, due to volume mounting and 
dismounting during the sort. 

6. Output records are padded or truncated depending on the size 
of the output record compared with the input (or arranged) * record. 

* 

I 
* 

7. Tape Sort (work media is tape) I Unless USEOUT is specified 
(work tapA subsequently used as output tape volume) it is 
assumed that all the tape volumes to be used in the sorting 
process have a work status, that is. have been obtained by 
using the SVOLr'.ORK utility. The number of devices req!Jired to 
support work files for the sort must be speci tied through 
NBOV • 
• \hen REPLIN, REPLOUT, or USEOUr is specified (see below), all 
the volumeS involved should have the same device 
characteristics, including density. 

8. Disk Sort (work media is disk) I I f ~KDISK 15 specified with 
the SIZE parameter option, a temporary file, named SORTWORK, 
is allocated. 

9. If neither ~KTAPE nor ~KDISK i5 specified, the sort usP,~ a 
temporary work tile ot ten cylinders on the resident disk. 
Ihe temporary tile is allocated under the name SORTWORK. 

Notes Relating to MERGE. 

I. The file specified as INFILEI is known as the primary flIp-. 
Other input tiles, INFILE2 through INFILE8 must have th~ same 
record size and format as the primary tile. 

2. Input and output files may be BFAS, HFAS or UFAS 
independently of each other. 

3. Any combination of BFAS. HFAS And UFAS files may be merged. 
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Format of $SOHT Statement 

Below is the generalized format of the SSORT JCL statement. 
Lower-case elements are expanded later in this section. 

SSORT I NF I LE = (f 11 e ) 

{, INF ILEI = (f1Ie> 
l,INFILE2 - I ..c~ , _ \ 

\ 110le I 

[,INFILE3 = ( file) 
[,INFILE4 = (file) 
[, INF ILE5 = ( file) 
(,INFILE6 = ( file) 
[,INFILE7 = (file) 
[,INfILE8 :: ( fi Ie) ) ] ] ] ] ) ] ) 

,OUTFILE = {<tile) } 
(INFILE> 

{ -*input enclosure name} 
.COMFILE = (tIle> 

[, {WKTAPEfS] = (tape work file (s ll}] 
WKDISK[S] = (disk work file (s > ) 

[, REPORT = !AUDIT(] PARAM 
ALL 
NONE 

[, P RTF I LE = f i1 e] 

[, SIZE = nnnn] 

, INVREC = ([ { ABO RT }] 

CONTINUE ~PRINTID ~ 
tERROPT = r~~NT } 

IGNORE 
[, LOGFILE = (file >] 

[, START = nnnnnnnnnn] 

[, HALT = nnnnnnnnnn] 

[, REPEAT] 

t DUMP = l~~TAn ; 
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FormAt of SMERGE Statement 

Below Is the generalized format of the SMERGE JCL Statement~ 
Lower-case elements are expanded later In this 59ction. 

SMERGE INFILEJ = (tile), INFILE2 = (tile) 

[, I NF ILE3 = ( fIle) 

[, I NF ILE5 = (fIle) 

[, I NFILE7 = ( fi Ie ) 

,OUTFILE = (file) 

bINFILE4 = (file) 

bINFILE6 = (file) 

b I NF 1 LEA = (f 1 Ie)] ] ] ] ] ] 

j* input e nc losure namet 
, CO MF I LE = (f 11 e ) ~ 

f 
REPORT = . ~~~!~ ] 

ALL 
NONE 

GPRTFILE = (file)] 

L BUfFER = nnn] 

[,DUMP = )~~TAn 

Specl tying files In SSORT and SMERGE 

The tiles specified in the SSORT and SMERGE JCL statements have many 
common elements, as illustrated by Figure 2-2. 

Us e Figure 2-2 to spec i ty files as to llows 2 

Boxes 1,2 and 4 apply. 

I 
INFILE 

INFILEn If SMERGE boxes 1,2 and 4 apply. 
I t SSORT box J applies. 

OUTFILE Boxes 1.2,3,4,5 apply. 

PRTFILE Boxes I and 3 apply. 

LOUFILE Boxes 1,2 and 3 apply. 

COMFILE Box 1 applle~. (Note that SUBFILE parameter is mandatnry) 

2-04 



external-file-name 

[. F I LESTAT = 

[,CATALOG = n] 

CAT '] UNCAl 
TEMf'RY I 
IN' 

[, SHARE = l~~~~~~7 r~ I] 
Dn~ ~ 

[
.END =l~~~;SIGNI] 

UNLOAD ~ 
[ • FSN = nnn] 

j DEASSI GN! 
[, ABEND = ~ASS 

UNLOAD 

[. SUBF ILE = member-name] 

.LABEL = f~ATIVE 
H200 
H200E80 
H200CbO 
H200CI20 
NONE 
H20uNONE 

[. MOUNT = nn] 

[.FIHSTVOL = nnJ 
[ • LASTVOL = nn] 

[ 

\RESIDENT 
'~DEVCLASS = device-class-name 

BOX 1 

( ,MEDIA = ( ~r.()RK I)](] 
~medla-name [, ••• ]~ ~ 

Figure 2-2. File Specification in SSORT And SME~GE 
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[
, F I LEF()~M = 1 UFAS lJ 

t3FAS 
HFAS 

[ , i'JRCHECK] 

[ ,ADDHFORM = l'lTRDDl] 
LHRH ~ 

RETCODE 
[ , ERROPT = 'SK I P 

ABORT 
f IGNORE 

r IrA jB N l 
L, H200FORM = IS ]~ B~NCHAR = nn] 

Ie 
LfD I 
< rt:. > 
~FOHMATI I 
f()~MAT2 

FOHMAT3 
\ F 011 MAT 4 I 

[,51 ZE = nnn] 

BOX 3 

&EXPDA1E = exp1ration-dat~ 

BOX 2 

L PADCHAR = nn] 

r, DATABUF = 2}1 
~ "J 

[, REPL IN] 

\ .. 

I _ 

BOX 4 

Boxsi 
Fiyurp. 2-2. File Sneci fication in SSORT and SMcRGE (Cont.) 
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~p e city i n9 ~ 0 r t V~ 0 r k t- i 1 e 5 

rlork files are speci tied 1n the SSORT Statement RS shown in F-"lq!1r p 

2-3. 

r 'v-.KTA}-IE[Sj = (NBDV = n,DEVCLASS = dp-vice-class-name(,HEPLINJ\ 

tl~~~~~¥Tn 
r'lKDISK(S) 

= jexterna 1- flle-name~, 
( ., IZE· ~ = nnn 

C,FILESTAT = 19~~AT(l 

[,CATALOG = n] 

RESIDENT 

DEVCLASS = dev-class-nam~ ) 
, j V.OR K ~ 

[,MEDIA = ( )J 
\ med i a name ( •••• ]! 

Figure 2-3. V'4ork File Specification in SSORT 

File Descriptions Parameters 

external-file-name as this is a positional parameter, it mU5t 
appear first In the.parametAr string. It thp­
file is temporary, t he max imum I engt his ) 6 
characters. If permanent, its maximum length is 
44 characters. There is no de fault value. 

fILESTAT = TEMPRY si~nitie~ that the file is temporary. 
If speci fied for ftn inout fIle, the file "lust 
have been pa ssed by a preY ious step. I f 
specified for an output tile, the filp. mlJ~t bp. 
passed to a subsequent step. 
= UNCATsignifie~ that the file is permanAnt ~nd 
not cataloged. 
= CAT ~iynlties that the file is cataloged. 
= IN signifies that the filp. is an innut 
enclosure (SUBFILE must then be speclflf'd). 

CATALOG This is used to override the normal catalog 
search rules when ~~~veral private catAlogs h~ve 
been specified in an SATfACH JCL stateMent. 
Normally a file i~ ~earched for in all the 
~ttached cAtalogs, starting from th~ fir5t one 
c:;peci fied in the SAn-ACH statement. However, 
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SHARE 

END 

FSN 

ABEND 

SUBf I LE 

when the CAi"ALOG = n option is used only t~p. !'"'Itt-: 
catAlog speci fied in the $ATfACH statement ie: 
searched. 

T his s p e c i fie 5 t he s ha ring 1 eve 1 r e que s t P. ri 1'0 r 
the file. [he tynes 0 f -9cce 55 made by SORT or 
MERGE are as followst 
Read for I NF ILE. INf ILEn and COMf ILE. 
Wr i te for OUTf ILE. PRTF I LE and LOGF I LE. 
= NORMAL allows any number of readers, or a 
Single writer and no concurrent readers. Thi~ is 
the default valtre. 
=or~EWR ITE a llow~ Any number of readers an,'i .=t 

single writer to operate on the file 
concurrently. 
= OIR only nprlies to libraries. The librAry may 
be Assigned to any number of users; however, 
sUbfile sharing i.::; only allowed for input. 

specif1es the dls~o~ition of the file on 
completion 0f the ~tep when it is normally 
terminated. 

= DEASSIGN signifies that the tile is not 
automatlca lly made known to next step (defAld t 
value). 
= PASS sign! ties that the file should be PASC:;Prl 

to the next step. 
= UNLOAD si':)nifies that thp file is oP8sc:;lgnpri 
and the tape unlonded (value reserved fur t3pe 
files). 

This gives the fIle sequence number when thp 
file is on d multifile tape. The tile seqlJPnce 
number may be 1 through ,255. 
The number 255 indicates that the file sp-qllence 
number Is not known. In this case, i f th~ f! l~ 
is to be input, the whole taoe will he se3rch~d 
for the specified external file name. If the 
file is to be output, it will be wrItten 
immediately atter the enrl of the la~t file held 
on the tape. 
It a file sequence number less than 255 1<:\ 
speCified, the following constraints apply: 
For input. the file sequence number must r~tf:'lr 
to a file possessing the specified externAl tile 
name. 
For output: the file sequence number of the la~t 
file held on the multifile tape must be nnfl? less 
than the file sequence nlJmber spec! fied in th~ 
FSN option. 

This has the same meaning as END but applie~ to 
abnormal termination. 

member-name is the name of the member of A 
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LABEL 

MOUNT 

FIRSTVOL 

LASTVOL 

RESIDENT 

DEVCLASS 

MEDIA 

FILEFORM 

library when the file description npplie~ to ~ 
library memoer. 

specifies the volume label. It applies to all 
the volumes given in the MEDIA parameter (~ee 
below). 

= NATIVE. Label is native Leve! 64 
(default value). 
= N()NE. Unlabelle·d tap~ file. 
= H2 00 • HF A S dis k f i 1 e • 
= H200E80. File label is 

extended, size 1s 80 
characters. 

= H200C80. File label is 
80 c haract ar s. 

fn ..... m~+ 
...... .",6 115'-1 V 

= H200CJ20. File label is 
120 characters. 

HFAS tape til~5. 

= H200NONE. Unlabelled 
tape fi Ie. 

gives the number of volumes to be mounted. The 
first nn volumes ~pecified in MEDIA are to be 
mounted. The others are mounted as required. 
MOUNT is only meaningful for multivolume file~. 
If not specified. then all volumes specified in 
MEDIA are mounted at the beginning of thp ~tep 
execution. (See also REPLIN below.) 

This specifies the volume sequence number of the 
first volume of the file to be read. The defAult 
value is one. The volume sequence number reters 
to the order of volumes 1n the volume list 
associated with the keyword MEDIA. 

This specifies the volume sequ~nce number of the 
file to be read. The default value is the 
sequence number of the last volume existing in 
the file. 

Specifies that the file resides on one (or more) 
di.sks volumes that are resident. 

Device class name and attributes. ror example, 
MS/M350, MT/T9/D1600, or DH/H279. 

Lists media ident1fiers. If MEDIA 1s not 
specified then the media are all assigned the 
WORK attribute. 
= (~()RK) signifies a Work volume. Should be used 
for output files only. 
= (medi~-name) gives the volume name of the 
volume-external-ldentlfier. 

Specifies the access system. UFAS, BFAS or HFAS. 
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WRCHECK 

ADDRFORM 

ERROPT (parameter 
of the file 
description) 

The following tile organizations are suported by 
these access systems i 

BFAS Sequential (disk or tape) Indexed 
sequential Direct 

HFAS Sequential (disk or tape) Indexed 
sequential Random 

UFAS Sequential Indexed Relative 

DOS 360 files (input only) are processed as BFAS 
tiles. The only difference Is that some 
parameters must be specl fied for a DOS 360 file 
(see File Specification Rules for BFAS, HFAS and 
UfAS below>. The DOS 360 organizations supported 
are Indexed Sequential (ISAM). Sequential (SAM­
disk or tape) and Direct (DAM). 
Level 62 tiles (input only) are also ~roces5ed 
as BFAS files. The Level 62 files (input nnly) 
are also processed as BFAS tiles. The Level 62 
organizations supported Rre Sequential and 
Direct. 

This is only used tor BFAS disk output tiles. 
When this option Is selected, each block written 
to the output tile is re-r~adto check that it 
has b~en correctly written. It the WRCHECK 
option Is not selected, no read after write will 
be carried out. 

This keyword is used to specify the format of 
the input record disk addresses to be included 
in the output record. ADDRFORM is significant 
only when one of the ADDATA, ADDROUT or KEYADDR 
output record tormats is selected. 
= TTRDD signlf les that the address Is to be 
storerl in the form I 

Bytes 1 and 2. relative track number In the file 
(IT) • 
Byte 31 block number on the track (R). 
Bytes 4 And 51 displacement within the block 
(DO) • 
TfRDD is the detault value. 
= LRRR signifies that the address is to be 
stored in the forml 
Bytes .1, 2 and 31 Logical record number, that 
is, the serial number of the record within the 
file. 
Bytes 4 and 51 undefined value. 
LHHR is applicable to any file organll~tion with 
tixed length records. 

This specifies the action to be taken in 
ca se of an I/O error on the ti Ie. 
= HETCODE signifies that the SORT or MERGE 
should display the return code via SYSOUT and 
then terminate. This is the de fault valu~. 
= SKIP signi ties that the block at wh1cf) the I/O 
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HECSIZE 

ITEMSIZE 

BLKSIZE 

RECFORM 

NI3SN 

H200FORM 

= 
= 
= 
= 
= 
= 
= 
= 
= 

TA 
TS 
TC 
TO 
TE 
FORMAT) 
FORMAT2 
FORMAT3 
FORMAT4 

error occurred should be skinned and nroce~sing 
should continue with the next block. 
= ABORT signifies that the SORT or MERGE should 
terminate immedlatp.ly. 
= IGNORE signifip.s that the remainder of the 
block which has not bepn rpad shoulrl be padded 
with blanks and processing should continue with 
the incorrectly read block. This option should 
be used with care ~ince invalid decimal data may 
be introduced, resul t in9 in abort ion 0 f the SORT 
or MERGE. 

gives the size of a logical record in a UFAS or 
BFASfile. 
For fixed length records, nnnnn is the 'size, in 
bytes. 
For variable length records, nnnnn is the 
maximum size, in bytes, not including the record 
descriotor word (RD~). 

Same as RECS IZE, but for HFAS files. 

gives the size.of a block in UFAS or BFAS files. 
F i xed- nn nnn is the size, in by t-e 5 , of the 
block not including block serial number. 
Variable - nnnnn is the maximum block size, in 
bytes, not including the block descriptor word. 

Specifies the logical record format for UFAS and 
BFAS fi les only. 
= FB - fixed length, blocked (default valuFd. 

= F - fixed length, unblocked. 

= VB ~ Variable length, blocked. 

= V - Variable len9th, unblocked. 

= U - Undefined format. 

For UFAS and BFAS tape file only, indicates that 
the file has no block ~erlal numbering. DefAult 
Is the contrary. 

Indicates the format for HFAS magnetIc tape 
fi les. 

- Type A 
- Type B 
- Type C 
- Type n 
- Type E 
- Form 1 
- Form 2 
- Form 3 

Form 4 
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BAN 

BANCHAR 

PADCHAR 

SIZE (In output 
file description) 

EXPDATE 

DATABUF 

BPS 

REPLIN 

Indicates that the HFAS file uses banner 
characters 41 in octa 1. 

Indicates that the octal value given as nn is 
used as banner ch~racterc; 1n the HFAS t-ile. If 
neither BAN nor BANCHAR is sp~cified, no 
bannering is assumed. 

allows the default value for the padding 
character to be overridden by the octal vAlue 
given in nne Restricted to HFAS files. 

gives the number of cylinders to be allocAteri to 
the output' file described. Note that space 
allocation takes place when the files are 
opened. i.e., at the beginning ~f the lac;t OAC;S. 
If the amount of requested snAce Is not found on 
the specified disks. the sort process will be 
aborted at that time. (Should not be speci flpri 
for HFAs files). . 

Specifies the expiration date of the file. 

expiration-date may take 1 formsl 

= nnn where nnn is t he number of day s the f 11 e 
must be retained. 

= yy/ddd where yy is the year within the 
century, ddd is the day within the 
year, 

= yy/mm/dd where Vy is the year within the 
century~ mm the month of the y~ar And 
dd the day of the month. 

Specifies the number of buffers to be userl by 
the sort or merge when processing the file. The 
default value is 2, that is. double buffering, 
but single buffering may be required in order to 
minimize memory usage. 

This speci fies the number of blocks per but fer. 
That is, the number of blocks to be read at each 
physical access of the input file, or the number 
ot blocks to be written at each physical accec;s 
of the output file. The default value is ) (the 
best value for normal SORT or MERGE 
app 11 cat ions). However. t11gher va lue s may b~ 
used to improve performance when the working ~et 
is greater than 256K or when the blocks are very 
small. 

Used to indicate to the sort or merge that the 
vo lume (5) support I ng t he out put f il e need not he 
mounted before the sort starts, and may use the 
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INFILE 

INFILEn (SSORT 
parameter, not 
SMERGE) • 

COMFILE 

WKTAPECS] 

NBDV 

DEVCLASS 

REPLIN 

REPLOUT 

device supporting the input file volume(s). This 
parameter may be used to minimize the device 
requirements 0 f a sort. In case of mul ti volume 
input and output files, the MOUNT option must be 
set equal to J for both input and output file. 
It the input and output files are on tape, and a 
tape sort is executed, the spec! fication of 
REPLIN in OUTFILE has no effect if either 
REPLIN, REPLOUT or USEOUT Is used as a work tape 
option (see below). 

Speci fying OUTFILE = (INFILE) allows the output 
to overwrIte the input tile. It must not be 
specIfied when there 1s file concatenation on 
input. 

The keywords INFILE , through INFILE 8 
may be used to speci fy tiles that must 
be concatenated with INFILE. FIle concatenation 
requires that all input files have the same file 
format, file organization, record format. record 
siZe and block size. The INFILEn parameter must 
appear immediately after the INFILE parameter 
and the va lues used for n must start at ) and 
must be in sequence. 
For example' 
I NFl L E = ( ), I NFl LE = ( ), I NFL L E 2 = i s 
correct. 
INFILE = ( ), INFILE 2 = 
incorrect. 

), INFILE .3 = ) is 

Specifies the location of the sort/merge DSL 
statements. Data format may be either SSF or 
SARF. 

= *input-enclosure-name signifIes that the DSL 
statements are in the named input enclosure. 

= (file) Defines the library member containing 
the DSL statements. 

Declares that the sorting media are magnetic 
tape volumes. 

Allows the number of devices required to support 
the sort work tapes to be specified in n. 
Minimum va lue tor n is 3, maxi mum is 6. 

Device class name and attributes. 

A tape device used to support the reading of the 
input file is to be later used for one of the 
.sort work tapes. 

A tape device used tor one of the sort work 
tapes is to be later used to support the writing 
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I 

US~OUT 

WKDISK[S] 

SIZE 
<In work file 
description) 

i10RK 

REPORT 

I PFITFILE 

• 
SIZE (SSORT 
parameter, 
not fi Ie 
description) 

INVREC 

of the output file. 

The tape volume to be subsequently used f(")r the 
output file is to be initially used as a sort 
work tape. 

Declares that the sorting media arp disks. 
The work tile can be either permanent, in wnich 
case it must have been preallocated, or 
temporary, In which case the space ~pecltied 
will be allocated when the tile is openeri. The 
file will be formatted by the sort as needed. 

Indicates that the tile is temporary, and 
specifies that nnn cylinders should be allocated 
on the volume specified In the MEDIA list. 

Indicates, for temporary files, that work media 
should be used. 

Spec if ies the type 0 f report the user wishes to 
have supplied by the sort or merge. Unless 
PRTFILE (below) is specified, the report is 
w r itt e n on S YS OUT (5 ee A pp e nd i x B). 

= AUDIT 

= PARAM 

= ALL 

= NONE 

Causes diagnostic and process errar 
information to be printed, and a 
statistical summary ot record 
processing. <Default value). 

Causes a list of parameters that are 
specific to the sort/merge to be 
printed, in addition to rllagnostic ~nd 
process error information. 

Combine~ AUDIT and PARAM 

Limits the report to process 
in format Ion. 

Specifies a permanent SYSOUT file. The file must 
be a native one with LABEL = NATIVE or LAHEL = 
NONE. For a permnnent output file on tape, the 
following default values are supplied RECFOHM = 
VB, RECSIZE = 264, BLKSrZE = 1072. 

Specifies the totnl memory requirements in units 
of K bytes allocated to the sort tor the 
execution. This includes code, datn And 
buffers. Tne default value is 53, hut any value 
may be specified up to a maximum of 512. (For 
processing large records, refer to Aopendix H.) 

Specifip.s the action to be taken by the ~ort it 
an invalid record is encountered in the input 
file, that is, 8 recorct whose length 1~ ~maller 
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E H R () PT (I N V H EC 
parameter, not 
tile description) 

LOGFILE 

STAtiT 

HALT 

~EPEAr 

trlan triP. fTllnlfT!Urn npenp,j to Apply tne 
INCLUDE/OMlf Cla{lC;eS, or the KEY and/or SUM 
and/or AHKAj~GE c lqllsp.~ 0 t the nSL commanrlc:;. 

= Ai30Rf (f)efa111t value) Sort a.rOCA~.s should 
termin~te wnen an invalid record i~ found. 

= CONTINUE Sort rrocpss .c;houlrl continue. 

Indicates wnat is to be done with the invalid 
record. 

= PRINTID The 1nv~lid record's number relativp 
to the start of the sort 1s orintRrl in 
the renort. This is the default value, 
and i~ the only value valid for HFAS 
files. 

= PRINT As for PRINTID, and a display on the 
rp.port of the entire invalid record in 
hexadec Ima 1 nnrj alphanumer ic tormat~. 

= LOG The invalid record is written onto the 
f1 Ie sp~ci fied in LOGf ILE. 

= IGN(H~E No messrtge is nrinted. 

Contains a description of a native output file 
onto which the invalid records are to be logged. 
As only ERROPT = PRINTID is allowed for HFAS 
files, this parameter must not be sDecitied tor 
HFAS fi Ie sort. 

GiV~5 the record nu~ber with which sorting is to 
begin. Values from 1 to 2147483647 are 
acceptable. The de fault value is ]. 

Givp.s the record number with which sorting is to 
end. The salle va III es are a cc eptable as for 
START. The default is ~nrf-of-file. 

The sort checkpoint capability is requester:f. Thp 
default is no checkpoint. 
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DUMP 

BUFFER 

Defines the printed output in case of ahnormAl 
termination. 

= NO (de taul t) No dump 15 output. 

= DATA Data segments are output. 

Normally, 30K bytes of memory are reserved fnr 
the input and output buffers of a merge. 
Depending on the block sizes 0 f the fi les, anrl 
the number 0 f .bu tters rer fi Ie. thi s may bp. too 
low or too high. The user can override the 
default value by specifying this parameter. with 
nnn equal to the number of uni ts of K byte~ 
required. The total merge memory requirement 
will be (12 + nnn) K bytes. The buffer 
requirement is calculated by add1ng together the 
products of the blocksize and the buffering 
factor of all the input files and the output 
file. 
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File Specification Rules for BFAS. HFAS and UFAS 

These rules are easy to understand if the reader bears in mind the 
normal overriding rules mechanism. A file to be processed by the 
sort or the merge will be assigned and then opened. If the tile 
already exists and has native labels, then there 15 no need to 
specify any additional oarameters since the labels contain the 
information required for consistent file processing. 

On the otherhand, it the -file is to be created or if the file to be 
processed in input has not self sufficient labels (e.g., unlabellpd 
tape file, HFAS tape file, nos 360-SAM tiles, DOS 36o-0AM files) 
then some additional parameters must be specified in the file 
speci fication. 

The circumstances under which these parameters must be speci Hed are 
described oelow. Parameters are either optional (0) or mandatory 
(m). Optional means tnat if the parameter value is not explicitly 
given in the JCL, the default value for this parameter is userl. 
Mandatory means that a value must be given in JCL tor the 
corresponding parameter since no default value is provided. 

Native and Compatible Organizations: BFAS, UFAS. DOS 360, Level 62 

DOS 360 and Level 62 supported organizations are processed as RFAS. 
However, DOS 360 and Level 62 labels are not always self sufficient 
and some parameters must sometimes be specified. DOS 360 and Lp-vel 
62 organizations are supported in input only. The parameters 
required for disk files are summarised in figure 2-4. 
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FILE TYPE FILE ORGANIZATION EXTRA PARAMETERS OPTIONAL 
REQUIRED OR 

MANDATORY 

PERMANENT BFAS 
or UFAS none 
TEMPORARY DOS 360-ISAM 
DISK LEVEL 62 
INPUT 

DOS 36o-SAM FILEFORM () 

DOS 360-DAM RECFORM () 

RECSIZE M 
BLKSIZE M 

PERMANENT 
DISK BFAS none 
oUTPUT UFAS 

BFAS FILEFORM () 

RECFORM 0 
TEMPoRARY RECSIZE M 
DISK BLKSIZE M 
OUTPUT 

UFAS <*> FI LEFORM M 
RECFORM () 

RECSIZE M 

<*> A default vAlue of 2048 bytes will be taken for CISIZE 

Figure 2-4. Parameters Required for Disk Files 
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The parameters required for tape files are summarized in fiql1rp. 2-5. 

I 

FILE TYPE FILE ORGANIZATION EXTRA PARAMETERS OPTIONAL 
REQUIRED OR 

I I MANDATORY I 

PERMANENT BFAS none 
OR UFAS 
TEMPORARY 
LABELLED DOS 360-SAM FILEFORM 0 
TAPE (Permanent file RECFORM 0 
INPUT only) RECSIZE M 
FILE BLKSIZE M 

Level 62 FILEFORM 0 
(Permanent file N!"{S!'J 0 
only> }{ECl- e)ii'M 0 

nEC~) ILL: M 
3LKSIZF M 

UNLABELLED BFAS<*> F I LEFORM 0 
TAPE UFAS RECFORM 0 
INPUT RECSIZE M 
FILE BLKSIZE M 

( PERMANENT 
OR BFAS FILEFORM 0 
TEMPOHARY) UFAS RECFOR\4 0 

( LABELLED l'.j;-:~ ~:):J 0(*> 
OR pr::C::.i IZE M 
UNLABELLED) HLK":) IZF M 
TAPE 
OUTPUT 
FILE 

(*> Unlabelled tape files are always proces~ed by GCOS Level 64 
assuming they do not have a block serial number. 

Figure 2-5. Parameters Required for Tape Files 
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Coexistence (~ganizationJ HFAS 

At JCL translation time, the detection of HFAS files is based on the 
LABEL valtie. That means that theFILEFORM = HFAS parameter becomes 
optional. In other words if an HFAS file is to be processed, then 
the absence of FILEFORM or the specification of FILEFORM ;= HFAS 
produce the same result. The parameters required for disk and tape 
files are summarized in figure 2-6. 

FILE TYPE EXTRA PARAMETERS REQUIRED MANDAToRY 
OR OPTIONAL 

DISK INPUT none 
or DISK 
OUTPUT FILE 

TAPE INPUT FILEFORM 0 
OR TAPE BAN or BANCHAR 0 
.oUTPUT FILE PADCHAR 0 

ITEMSIZE M 
BLKSIZE M 
H200FORM M 

Figure 2-6. Parameters Required for Disk and Tape HFAS Files 

$SORT and $MERGE Examples 

An input file named PAYLIST on tape volume TV24 with a record l~nQth 
of 200 bytes and a blockslze of 4000 bytes is to be sorted. ThA 
output file will also be on tape file name SPAYLIST. volume TVA1. A 
smaller blocksize, 2000 bytes, will be employed on outrut. The 
installation has three tape drives, all with the same attributes, 
and the DSL commands tor the sort are held as a source library 
member, SCPAY, in a RESIDENT source library name5 SaLLPY. The ;npmory 
~llocated to the sort is 50K bytes. 

$SORT INFILE=(PAYLIST,DEVCLASS=MT,MEDIA=TV24), 
OUTFILE={SPAYLIST, EXPOATE=300, nEVCLASS=MT, 

MEDIA=TV8I, RECSIZE=200,BLKSIZE=2000). 
SIZE=50, 

WKTAPE=(NBDV=3. DEVCLASS=MT. REPLIN,REPLOUT), 
COMFILE={SQLLPY, SUBFILE=SCPAY) ; 

Slnce there are only three drives availBble the REPLIN rind REPLOUT 
parameters are required. When the sort job step stArt~ there will be 
two WORK tapes and the input tope, TV24, mOllntpri. When thp. inQ!ft 
phase oJ the sort process Is complete the voillme TV24 will bp 
replaced by a V~ORK volume and sorting will contlntJp.. For thp ')Iltout 
phase of the sort, one of the three WORK volume5 will bA rp.plAcArl by 
the volume TVar and the output file SPAYLIST will be written. 

If the above .sort was performed using the pr()vid~d defAult dic:;Jr \'Jnrk 
space then the statement would bel 
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SSORT INfIL~= (~AYLlST,OEVCLASS=MI,MEDIA=IV24), 
OUTfILE= (SPAYLIST,EXPDATE=.100, DEVCLASS=MT, 

MEDIA=TV81, RECSIZE=200,BLKSIZE=2000), 
SIZE=50,COMFILE = (SQLLPY,SUBFILE=SCPAY); 

If the temporary disk tile space is used then the statement woul-i 
have the following forml 

$SORT INFILE= (PAYLIST.DEVCLASS=MT,MEDIA=TV24), 
OUTFILE= (SPAYLIST,EXPDATE=300. DEVCLASS=MT. 

MEDIA=TV81. RECSIZE=200,BLKSIZE=2000), 
WKDISK= (SIZE=15.DEVCLASS=MS/M400, MEOIA=8014), 
COMFILE= (SQLLPY,SUBFILE=SCPAY); 

In this case the sort work space is a temporary field of 15 
cylinders on an MSU0400 disk volume named B014. The temporary filp. 
is named H_SRT~KD. 

If the file SPAYLIST 1s too large to be accomodated in the di~k 
space available the user may wish to split the ~ort proces~ into two 
parts and then subsequently merge the results to form the co~nl~tp 
sorted file. If the file contains 10000 records then a two-pRrt snrt 
and merge would be of the form I 

$JOB LSPAY, USER= LX518, PPOJECT= I NTEf.?; 
$SORT INFILE={PAYLIST,DEVCLASS=MT,MEDIA=TV24> , 

OUTFILE=(SPAYLIXA,DEVCLASS=MT, 
MEDIA=TVVV,RECSIZE=200,BLKSIZE=2000), 
SIZE=50,COMFILE={SOLLPY,SUBFILE=SCPAY> , 
HALT=5000; 

$SORT INFILE=(PAYLIST,DEVCLASS=MT,MEOIA=TV24>, 
OUTFILE=(SPAYLIXB,DEVCLASS=MT, 

MEDIA=TVVB,RECSIZE=200,BLKSIZE=2000>, 
SIZE=50,COMFILE=(SOLLPY,SUBFILE=SCPAY>, 
START=500 1 ; 

SMERGE I NF I LE 1 = (SPA YL I XA, DEVCLA SS=MT ,MED I A=TVVV) , 
INFILE2=(SPAYLIXB,DEVCLASS=MT,MEDIA=TVVR>, 
OUTFILE=(SPAYLIST,DEVCLASS=MT,MEDIA=TV81, 

RECSIZE=200,BLKSIZE=2000>, 
COMFILE=*MERCAR; 

SINPUT MERCAR ; 
• 

DSL stat.ements . 
SENDINPUT; 
$ENDJOS; 

Note how the DSL statements for the merge are entered as an inout 
enclosure. The two-part operation 15 performed u51ng as 
intermediates the files SPAYLIXA and SPAYLIXB, on tape volump~ TVVV 
and TVVB. 
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File Specification Examolps 

INfILE 

Sorting a UFAS or BFAS tile 

• on resident disk' INFILE = (FILEt) 

• on a user disk pack' INFILE = (FILE2,DEVCLASS = MS/M400, 
MEDIA=DISK1) 

• on tape' INFILE = (FIlE3,DEVCLASS = MT/T9/01600,MEDIA = TAPEI ) 

Sorting a HFAS tile 

on Disk I INFILE = (FILE4,DEVCLASS = MS/M350, 
MEDIA = DISK2,LABEL = H200) 

• on TAPE I INFILE = (FILE5,DEVCLASS = MT/T9/0AOO,MEDIA = TAPE2, 
LABEL = H200C80,ITEMSIZE = 90, 
BLKS IZE = 900, RAN, H200FOR'~ = TS) 

• Sorting an Unlabelled tape tile 
INFILE = (FILE6,DEVCLASS = MT/T7/DROO, 

MEDIA = TAPEI,LABEL = NONE, 
• RECSIZE = 80,8LKSIZE = ROO) 

I 

• 

OUTFILE 

Sort output is UFAS or BFAS tile 

• Preallocated tile on disk I 

OUTFILE = (FILE7,DEVCLASS = MS/M400,MEDIA=OISK3) 

• Temporary BfAS file on disk 

OUTF I LE = (F I LE8, DEVCLASS = MS/M.lOO, MED I A = n ISK4, 
FILESTAT = TEMPHY, 
SIZE = IO.RECSIZE = 80, BLKSIZE = 400) 

• Temporary UFAS file on disk 

OUTt=ILE = (FILE9,DEVCLASS = MS/M400,MEDIA = DISK5, 
FILESTAT = TEMPRY, 
SIZE = 4.FILEFORM = UFAS,RECSIZE = 127,RECFORM = V) 
(Default CISIZE is 2048 bytAs (2K». 

• Permanent BFAS file on disk 

as for temporary BFAS tIle with the tollowing ditferences' 

FILESTAT = UNCAT, CAT (or omittpd) 
EX~DATE can be speciflp.d. 
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• Permanent UFAS tile on disk 

as tor temporary Ur-AS file witn the following ditterencps: 

~ILESTAT = UNCAT, CAT (or omitted) 
EXPDATE can be specified. 

• BFAS tape tile 

OUTFILE = (FILEO,DEVCLASS = MT/T9/0ROO,MEDIA = TAPE4. 
RECSIZE = 90,BLKSIZE = 270,EXPDATE = 78/12/11, 
rldS;'~ ) 

• Unlabelled tape file 

Similar to unlabelled tape file in input 

• HFAS output tile 

Similar to HFAS input files. 
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SECTION III 

DATA SERvICES LANGUAGE FOR S50RT 

The SSORT Data Services Language (DSL) statements, presented via the 
JCL COMFILE parameter group, describe the record-level functions to 
be performed during process. These functions are based on the nature 
of the input data content and format. Since the KEYS statement is 
always mandatory, a COMFILE must be provided with every sort. 

Sort D5L statements are interpreted accordinq to punctuation or 
keyword analysis, not position. The command file should be thought 
of as a continuous stream ot characters. If the statements are 
punched on cards, punching may be continued from one card to the 
next card, provided that punchinq is continued starting from the 
first column on the continuation card. If a card is to beqin witn a 
new parameter, the first column must contain a space to set it otf 
from the preceding card. 

COMMAND FILE ORGANIZATION 

The DSL statements are orqanized into three paragraphs called 
FUNCTION, RECORD, and END. Of these, the FUNCTION paragraph is 
'Jptional but, if supplied, must precede tne o,ther two. FUNCTION 
paraqraph parameters are used to select special processing options. 
The default conditions for these options are underlined in the text; 
if a single parameters is qiven, tne default option should be 
understood to be the reverse or absence of the associated function. 

The RECORD paraqraph tollows FUNCTION (if supplied) and contains a 
set of statements that provide the sort utility with information 
regarding the content and format of individual fields within the 
user's records. A RECORD paraqraph is mandatory since it includes 
the KEYS specification. 

The final paragraph in a sort parameter file consists simply of the 
parameter END which terminates the file. 

Each paragraph heading can be followed by a colon. Within a 
paragraph, statements or parameters may appear in any order, and 
must be separated from one another by either blanks or commas. 
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Elements of a statement specification may be parentnesized at the 
user's option to enhance readability or aid organization. Comments 
may be in~erted to improve readability. A comment has the form 1* 
comment *1. Neither of the character combinations 1* or *1 is 
allowed in the comment itself. Corrunents may appear anywhere a blank 
or a comma is allowed, and must be preceded and followed by one. 

FUNCTION PARAGRAPH 

The complete FUNCTION paragraph is shown below. 

FUNCTION. [DESCEND] 

COLLATE = 

! 
~~ggI C ! 
H200 
A~CII 
~hexadeclmal-strin~ 

[
OUTPUT = ~M~TA 1 

KEYADDR 
ADDROUT 

[ 
DUPREC = {NONE}] 

FIFO 

[DELETE] 

[SORT5IZE = number-ot-records] 

The parameters In the FUNCTION paragraph are described In the 
following paragraphs. 

DESCEND 

DESCENDING SEQUENCE 

Unless otherwise specified, the sort process will output records In 
ascendinq order of the key values I that iS t a record whose key value 
is J will appear before a record whose key value is 2, and 
alphabetic characters will appear in the order appropriate to their 
collating sequence. When DESCEND Is specified, this order is 
reversed and records are sorted into a descending key value order. 
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COLLATE 

COLLATING SEQUENCE 

The COLLATE keyword allows the user to explicitly state which 
co llat Ing sequence is to be employed by the sort uti Ii ty. Th~-' rp ~rf:' 
four sequences available: 

EBCDIC Extended Binary Coded Decimal Interchange Code 
(the standard Series 60 Level 64 code set) 

GJ 00 

H200 

ASCII 

: Series 100 Code Set 

I Series 200/0 Binary Collating Sequence 

American National Standard Code for 
Information Interchan~e 

'hexadecimal-strin~' I privately defined collating sequence 

Figure 3-) shows the circumstances under which each 5~q!!enCe may 
apply. 

~ 
HFAS input 

TYPE or output HFAS input and ()ut;Jl1t 
UFAS Series 200/2000 

SEQUENCE BFAS ( rBCD or !-F~CD ) 
EBCDIC X X* 

GIOO X * 
H200 X * X 

ASC II X * 
'hexadecimal-string' X * X * 

v I valid combination A 

* : key fie Ids must not overlap 

Figure 3-1. Collating Sequence Selection. 

I 

It COLLATE is omitted then the default value chosen depends on the I 
type of file being sorted. If the input file and the output file are 
both HFAS (i.e., Series 200/2000) then the default is H200. 
Otherwise the default is EBCDIC. 
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Option 

EBCDIC 

OJ 00 

H200 

ASCII 

Effect 

This is the standard internal code of Series 60 
Level 64. The sequence can also be applied to 
a Series 200/0 file, In which case the 
resulting order is that in Table E-4 of 
Appendix E. 

This value should only be specified when the 
input tile has been translated from a Series 100 
environment to the GCnS Level 64 environment. 
This translation can be performed using the 
Series JOO File Translator. Gloo causes the 
records to be sorted into the same order as 
would have occurred if the sort was performed 
on a Series 100 system (Table E-2, Appendix E). 

The use of GIOO for translated files is not 
mandatory. I f the following conditions applyl 

• keys do not contain special characters 

and 

• keys do not mix numeric and non-numeric 
characters in the same positions 

then Gl00 Is not necessary. The collating 
sequence EBCDIC is valid. The performance of 
sort is better using EBCDIC than any other 
collating sequence. 

This va lue 1s the de faul t when the sort is 
applied to Series 200/0 file. It will cause 
the records to be sorted into the s.ame order 
as would have occurred if the sort was performed 
on a Series 200/0 system (Table E-3, Appendix E). 

Note also that H200 can be applied to native 
(EBCDIC) flIes. This allows the user to maintain 
the original Series 200/0 collating sequence 
for a file written in the standard native format 
and code set. The resulting order is that ~hown In 
Table E-4, Appendix E. 

This value specifies that the ASCII (American 
National Standard Code for Information Interchange) 
collating sequence be applied. This sequence i5 
defined in Table E-5 of appendix E. This table shows 
the low-order to high-order sequence as it Is 
applied to the complete range of EBCDIC hexadAcimal 
values available for a character in Series 60 
Level 64. The ASCII collatIng sequence may only 
be applied to a Gens (EBCDIC) standard file. 
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'hexadecimal­
striny' 

To define a collating sequence other thAn tho:) ~b()V8, 
the hexadecimal representation of all the crVlrAct~rs 
in the character set are entered 1n order, stArt inc) 
with tne highest (that which should alwnvs win Fl -

compar i son) and end i n9 with t he lowe st (tha t 1,.! 1"li C h 
always loses). The number of elements in the 
Character set, and hence the length of the 
hexadecimal string, is a function of the type of 
file. HFAS file : th~ data is assumed to he in 
Series 200/0 code. The collating sequencf, ;rur:t 
include 64.characters, that is 128 hex2d'~cirr.:11 
digits. For example, the DSL comm~nd 

CO LLA T E = , J J I 2 I 3 1 4 , 5 J 61 71 A J 92 1 2? 2 ."32425262 72 p 29 
3233343536373839000 I 0203040506070809 
OAOBOCODOEOF J 0 J A I B 1 C I DJ E 1 F202A?R?C2f)2E?F 
30313A383C3D3E33F' 

has the effect of collating alphahetic chArActClr~, 
ahead of numeric digits, ah8ad of other charactprs 
( A , B , C ••• Z , 0, 1 ,2 ••• 9 , " :: ,:,.. ••• , C ). See A np en ri i Y 

E. 

other files I the data is assumed to be In EDenIC 
code. The collating sequence must includp 256 
characters, that Is 512 hexadecimal digit~. For 
example, if it is desired to sort with numeric 
higher than alphabetics, (OJ234567B9ABC • ••• ), the 
DSL command would begin 

COLLATE ='FOF1F2F3 •••• F9CIC2C3 •••• ' 

OUTPUT 

OUTPUT FILE CONTENT 

The OUTPUT keyword is used to specify tne contents of the recorris 
output by the Sort program. Depending on the value given to the 
parameter, the output record may contain the entire input r~cord 
content, or combinations of disk address. data and key fields. Thp 
four values of the parameter are given below. 
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* 

I 

option 

DATA 

ADDATA 

ADDROUT 

KEYADDR 

Effect 

·The output record will consist only of data that 
appears in the corresponding input record. Either 
the entire record may appear or only those fields 
extrac- ted from the record during the sort p~ocess 
(via the ARRANGE parameter) •. This is the only valid 
OUTPUT choice for HFAS. 

The output record will consist of original input 
data 8S above but will also contaIn a pre fix field 
giving the original record's disk address. 

The output record will contain no data at all but 
will contain the disk address of the original input 
record. 

The output record will begin with a field giving the 
disk address of the original record. This will bp. 
to.llowed by the. contents. 0 t the major and minor key 
fields of the correspondlnglnput record. 

The format of the disk address is , !TROD (TT - relative track 
number I R~ block number relat ive to the beginning 0 f the track; on 
- record d1splacementwithin block), or LRRR (logical record 
number). 

An example.of the output record formats for these options is given 
in Figure 3-2. 

Input record (at disk address TTRDO) 

I Key! I Key2 I datal I data21 key3 I data31 

Output record format for each option 

OUTPUT = DATA Keyl I Key2 ) datal I data2 IKeY3 1 data31 

OUTPUT = ADDATA TTROD I Keyl I Key2 , datal , data2' Key3' data3] 

OUTPUT = ADDROUT TTRDD I 
OUTPUT = KEYADDR TTROD I Keyl I Key2 I Key3 

Figure 3-2. Sample Output Formats 

The DATA and ADDATA options are used when the user wants the output 
file to contain all or most of the origInal data. ADDROUT and 
KEYADDR are s.uitable for applications requiring an index of sorted 
records, or when there is a limitation on space available for th~ 

I output file. ADDATA, AODROUT and KEYADDR should not be used when 
concatenated tiles are spe~ified tor input. 

3-06 



I When the address format 1s LRRR, bytes 1 to 3 of the output r8cord 
contain the logical record number. The contents of bytes 4 and 5 Are 
undefined. The options ADDATA, ADDROUT and KEYADDR are only valid 
when the input tile is disk resident. Note that for ADDROUT And 
KEYAODR output to tape, the record length specified must be at IpRst 
18 bytes. 

DUPREe 

DUPLICATE KEY OCCURRENCES 

The DUPREe keyword specifies the action to be taken when two or m0re 
records have identical values for each of the key fields specltip.d. 
The meaning of the two optIons is given belows 

Option 

NONE 

FIFO 

Effect 

All of the records with identical key fields are 
output in a random sequence. 

First-In-First-Out. The duplicate records are output 
in the order in which they occur in the input tile. 

DELETE 

DUPLICATE RECORD DELETION 

The DELETE option speci ties that a 11 but one record 0 f a set wi th 
identical key field values should be deleted. The choice of which of 
these records to retain tor the output file is dependent on the 
setting ot the DUPREe option. If the output file is In key sequenc~ 
and DUPREC is NONE, one of the duplicate records will be selected 
randomly. It FIFO has been selected, the first record in will be the 
one retained. 

I t in the RECORD paragraph, summat ion is spec! fied then DELETE must 
not be specified in the FUNCTION paragraph since deletion is 
automatic with summation. 

SORTSIZE 

TEMPORARY STORAGE REQUIREMENTS - PERFORMANCE IMPROVEMENT 

When insufficient secondary working storage has been assigned, the 
sort process cannot be completed. In order to ensure that there is 
sufficient storage space available, the user can give 1n the 
SORTSIZE keyword an estimate of the number of input records. 
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SORTSIZE should be set equal to a decimal number which is the user's 
estimate of the number of input records. The Sort program use5 this 
estimate to determine the amount of working storage that will hp. 
required, and commences the sort process only if the required Amount 
is available. Performance of the sort is improved if this estimate 
is close to the exact number. Overestimation is better than 
underestimation for performance optimization. 

EXAMPLE OF FUNCTION PARAGRAP1t 

Example J & 

FUNCTIONI DUPREe = FIFO SORTSIZE=10250 

The sort output is to be ascending order. Records with 
identical key field values will appear on the output file in 
the same order as on the input tile. The output file record 
will contain the same fields as the input record. 

Example 2' 

FUNCTIONs OUTPUT=KEYADDR,DELETE,SORTSIZE=5320 

The FUNCTION paragraph above specifies that the output tile, to 
be ordered 1n ascending key sequence, should contain only the 
key and the original disk address of each record. DUPREC=NONE 
has been chosen by default. Thus the DELETE parameter ensures 
that it two or more records are found to have the same key, 
only one.ot them, selected at random, will be selected and its 
address written in the output fIle. 

RECORD PARAGRAPH 

The statements 1n the RECORD paragraph spec i ty fields wi thin the 
user~s input records Which must be examined by the sort proce5S 
during execution. They are shown in the format model below. 

RECORD' KEY[S]= key-element [key-element] ••• 

INCLUDE = condition-elemt (AND condltlon-elemtl ••• 

(INCLUDE = condition-elemt [AND condition-elemtl ••• J ••• 

OMIT = cond1tlon-elemt [AND condltlon-elemt) ••• 

[OMIT = condition-elemt [AND condlt1on-elemt] ••• l ••• 

{SUM = sum-element {sum-element) ••• l 

[ARRANGE = arrange-element [arrange-element) ••• ) 
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KEY specifies one or more key fields Hhose values determine the sort 
order. 
INCLUDE and OMIT are mutually exclusive record selection statements 
specifying whether or not an input record is to be included in or 
omitted from the sort process on the basis of field contents. Both 
statements must not appear in the same paragraph. 
~ specifies a field whose value is to be totaled for a series of 
records wi th identical key values. The sum of these values \"ii 11 be 
sorted in the record that will be retained for output. However, 
overflow during summation is not detected. 
ARRANGE permits the user to select certain fields from the input 
record for omission or placement in other positions. 

KEY [5] 

KEY FIELD SPECIFICATION 

Every sort process requires the specification of at least one key 
field. Up to 64 key fields may be specified by means of the KEYS 
statement. The maximum lenqth of a key field is 255 bytes. The 
format of the statement is as foilowsl 

KEY[S) = pos lenqth (dtype][RVJ ••• 

In the format, pos is the byte position of the first byte of the key 
field relative to the first data byte of the record, and length is 
the length in bytes of the key field. The numbering of data bytes in 
a record starts with byte 1. For example, the numbers 1,3 refer to 
the field consistinq of the first three data bytes of a record. They 
can be separated by a comma or a space. The dtype entry is one of 
the data type keywords given in Table 3-1. When not specified, the 
default data type is CHAR. CHAR is the 'only type which may be 
applied to HFAS files. The RV parameter specifies that the contents 
of this particular key field should be ordered in the opposl te 
sequence from that prevailinq for the sort process as a whole. 

Keyword 

UBIN 

SBIN 

CHAR 

UDEC 

PDEC 

Table 3-1. Data-type Keywords 

Meaning 

Unsiqned binary data (2- or 4-byte) 

Signed fixed binary data (2- or 4-byte) 

Character string (maximum 256 characters) 

Unpacked decimal data (maximum 3J decimal 
digi ts and sign) 

Packed decimal data (maximum 31 decimal 
digits and sign packed into 16 bytes). The 
length is given in bytes (maximum 16). 
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EXAMPLE OF THE KEYS STATEMENT 

Trle example below shows the use of the KEYS statement to declare two 
fields in a user record as key fields for sorting. The states of ti1e 
file before and after sorting are also shown. 

Example l 

HECORDI KEYS = 4,1,5,1 

lneut File OutEut F I l'e 

Record Fields Record Fields Key Field 
A B C 0 r- A 8 C D E Values r: 

Recl 13 (I ( X X 91 Rec6 Is 2 X X 41 X 4 

Rec2 (7 121 X y 61 Rec3 
1

6 X X 5 I X 5 

Rec3 16 I X X 5( Hec7 [ 8 3 X X 6 1 X 6 
Rec4 4 I X Z Recl 3 X X 9\ X 9 
Rec5 7 I X Y 3 Rec5 7 X Y 3) y 3 
Hec6 8 21 X X 4 Rec2 7 2 X Y 61 Y 6 

Rec7 8 13 ] X I X 6 Rec4 4 ] X Z ) I z 

The file consists of seven records, labeled Recl to Rec7 for the 
purpose of the example. Each record is five bytes long and contains 
five I-byte fields. The KEYS statement declares fields 4 and 5, in 
that order as the sorting key fields. The output file is ordered as 
if the Sort prooram has sorted the records according to the content 
of field 4, and then for a niven value of field 4 further sorted the 
records on the basis of the content of field 5, wherever necessary. 

INCLUDE/OMIT 
HECORD SELECTION CRITERIA 

The INCLUDE and OMIT statements establish record selection criteria 
for the sort process by testing fields in the input record. To test 
a value the user writes up to 16 condition elements, a combination 
of operators and operands, which yield a value of TRUE or FALSE. The 
detnils of constructing condition elements are described below. If 
omitted, variable length records need not contain all key fields, 
but if included, must. 
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STATEMENT ~ITH ONE CONDITION ELEMENT-SAMPLE J 

A sample INCLUDE parameter shown below contains one condition 
element. 

INCLUDE=), 1 EQ 2,1 1* FIRST BYTE = SECOND BYTE *1 

Here two fields are being compared to see if they are equal. Tne 
form for describing a field consists of a position diqlt indicating 
the byte of the record that Is the beolnning byte of the field 
followed by a length digit indicating the field lenqth. In the 
example, the fields are one byte lonq and are bytes 1 and 2 of the 
record. The operator EQ indicates that the test is for equality. If 
bytes 1 and 2 are equal, the condition element yields the value TRUE 
and the record will be included in the sort. If the same condition 
element were used after an OMIT, yielding the same value, the record 
would be omitted from the sort. 

STATEMENT WITH TV~() CONDITION ELEMENTS-~AMPLE 2 

A sinole INCLUDE or OMIT statement may contain more than one 
condi tion element, specifying several tests to be carried out. The 
parameter AND Is used as a condition element separator, as shown 
beiowl 

OMIT = 1,1 EQ 2,1 AND 3,3 EQ 10,3 

When multiple condition elements separated by AND are present in a 
statement, records will be sele~ted (for omission or inclusion as 
appropriate) only if all the condition elements yield a TRUE value. 
Thus in an OMIT statement, all condition elements being true would 
cause the record to be omitted. 

MULTIPLE INCLUDE OR OMIT STATEMENTS-SAMPLE 3 

Alternatives for record selection can be establlshed by using a 
sequence of INCLUDE statements or a sequence of OMIT statements. 
When a sequence of INCLUDE or OMIT statements occurs in a RECORD 
paragraph, the statements are processed in the order in which they 
appear. Processing of a sequence is terminated as soon as a complete 
statement is found to be TRUE; the remaining statements in tne 
sequence are then ignored. 

The example below illustrates the analysis of multiple INCLUDE 
statements in the same paragraph I 

INCLUDE = ) ,5 EQ 6,5 AND 1,1 EQ 10,1 

INCLUDE = 1,5 EQ 6,5 AND 1,1 NE 10,1 

The first INCLUDE statement performs two tests. First the 5-byte 
fields beginning at bytes J and 6, respectively, are compared. Let 
us assume they are equal. Byte! is then compared to byte 10. If 
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they are equal, the conditions of the statement havp; all b(~en met 
and the record 1s included, the second INCLUDE statement will be 
19nored, and will have no effect on the selection of the record. If 
bytes I and 10 are not equal, however, the second INCLUDE statement 
will be processed.snd -will cause the record to be included in the 
sort process input record stream. 
The other tests that can be performed and expressed as condition 
elements are described in detail in the following subsections. 

CONDITION ELEMENTS 

A cond1tion element cons1sts of an expression that spec1f1es a test 
to be made. Two types of express10ns may appear in a condition 
element. 

1. A comparison operation which uses a comparison operator to 
compare the field value against another specif1ed value; 

2. A numeric cond1tion which tests the field for a positive, 
negative or zero value. 

Comparison OperatIons 

A condition-element consist1nq of a comparison operator has one of ' 
the tollowlnQ forms. 

• Field Comparison' 

pos lenq~l operator pos length [dtypel 

• Literal Comparison • 

pos length operator [dtypel Jl1teralJ 

The field comparison compares one field with another. The literal 
comparison compares a f1eld of a specific data type with a l1teral 
value. 
The operator is one of the comparison operators shown 1n Table 3-2. 

Table 3-2. Condition Element Comparison Operations 

Operat1on True It 

a EQ b a is equal to b 

8 NE b a 1s not equal to b 

8 LT b a 1s- less than b 

a LE b a 1s less than or equal to b 

aGT b a 1s greater than b 

a GE b a 1s qreater than or equal to b 
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Table 3-1 lists the allowable data types and their respective 
keywords. 

A lIteral operand is a character string delimited by apostrophes as 
shown in the precedinq format model. If the apostrophe (~) is to be 
included as a character within a string literal, it must be 
duplicated. For example, the literal ~can~~t' specifies the string 
can-' t. 

If a literal strin0 of di~lts is to be compared against a field with 
a numeric data type, then the literal is converted to the 
appropriate numeric data type usina, if necessary, right 
Justification and leadinq zpros to equalize the length. If the 
literal is to be compared.~ith a character field, the user must 
ensure that the length of the literal is equal to the lenqth of the 
comparison field, by adding blanks as padding characters in the 
correct positions, if necessary. 

Sample condition elements using comparison operators are shown 
below. The numbers indicate the values in the field and not 
necessarily their internal representation. 

Input Hecord 

Byte 

Condition Element 

4 2 EQ 18 2 

1 , 1 GT 28 UDEC 

26 3 GT 3 UDEC 

NE 2 1 UDEC 

6 5 G T CHAR ~ABCDDJ 

Numeric Conditions 

Value 

THUE 

TRUE 

FALSE 

TRUE 

TRUE 

A condition element consisting of a numeric condition expression 
has the following general form: 

pos length operator dtype 

Pos lenath are the same as for the comparison operations. The 
operator here is one of the three numeric condition operators shown 
below. 
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Operator 

pos 

NEG 

ZERO 

Meaninq 

Positive nonzero value 

neqatlve nonzero value 

Zero 

The allowable data types are. 

SBIN - Signed fixed binary data 

PDEC - Packed decimal data 

UDEC - Unpacked decimal data 

Sample condition elements using numeric condition operators are 
snown below. Note that the field values are not the true internal 
numeric representations. Algebraic representations are used tor 
illustrative purposes. 

Input Record 

Byte 

Condition Element 

1,5 POS UDEC 
2 5 P()S UDEC 
2 5 ZERO UDEC 
9,8 NEG UDEC 
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RECORD PARAGRAPH INCLUDE/OMIT EXAMPLE 

Input File 

Record Fields J • 

A B C 1 0 IE 1 

Reel G H I I J IK I 
Rec2 G H I J L I 2. 

Rec3 G H I J M I 
Rec4 F H I J N I 
Rec5 G I F F F I 3. 

Summation Field Specification 

Include all records whose first 
h\.'+ 0 i c !::Io r.. .... J yo.;. ... ..J ' .... '-" 

RECORDI INCLUDE=} EO 'G' 

Records se lected I All hut r~c 4. 

Omit all records whose first byte 
is not G. 

RECORD I OMIT=} 1 NE '0' 

Records selectedl A 11 but rec 4. 
Include all records whose first 
byte is G and whose second byte 
is I • 

RECORD: INCLUDE=1 I EO'G' AND 2 , 
EQ'I'. 

Records selected: Rec 5 

SUM 

The SUM statement is used to cause the values in one or more 
specified fields to summed for all the records of the same key. SUM 
is not valid for Series 20012000 files. The tields to b~ summed are 
specified using pos lengths as shown In the model below. 

SUM = pos length \gg~g~[pos length 199~gi] ... 
(SBIN~ ,SBIN' 

The three data type keyw~rds permit the user to specify the data 
~ype of the field. Up to 16 sum fields may be specified for a 
record; fields must not overlap, and a key field or a pnrt of A ~oy 
field must not be specified for summation. 

The SUM statement applies only to a group of records with idpntic~l 
key values. Its effect is to accumulate a total of data vBluP5 t0r 
the $pecltisd sum fields throughout the group of dupliCAte keyerl 
records and to store this total in the record which will be r~tain~d 
for output. Overflow Is not detected. The selection of this rec f1rd 
Is governed by the setting of the DUPREe option. The DELETE 
parameter must not be specified in the same run as SUM since 
deletion.ot duplicate keyed records 1s automatic. 
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Other restrictions on the selection of sum fields are that the field 
must be one that will appear on the output record (that Is, SUM 1~ 
incompatible with the ADDRnUT and KEYADDR options); and that every 
sum field must appear as an arrange element in an ARRANGE statement 
it the ARRANGE option is selected (see next subsection). Within this 
context, the sum field must be specified exactly as it was 
init1ally' it may appear within the boundaries of a larger field but 
sum fields must not overlap. A portion of a sum field must not be 

I 
specified as an ARRANGE element. It a sum field is duplicated in the 
output record by the ARRANGE faCility,' then summation occurs only 
for the first occurrence of that field 1n the output record. The 
remaining occurrences of that field will have an indeterminate 
value. 

EXAMPLE OF SUM STATEMENT 

Three record values are summed into one record for output. The 
original file and key fields are shown first and then the 
sorted file. first without summation and deletion and then -35 

it would actually be output. 

1 nput file 

Record Fields 

A B C 0 Key Field Values 

Reel 3 X 9 X 9 

Rec2 7 2 X 6 X 6 

Rec3 6 X 5 X 5 

Rec4 2 X 3 X 3 

Rac5 4 X 3 X 3 

Rec6 2 X 8 X 8 

Rec 7 3 X 3 X 3 

RECORD' KEYS = 3 I 4 I 
SUM = J 1 UDEC 
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Sorted File Output File 

Record Fields Record Fields 

A 8 C D A B C D 

Rec4 ( 2 X 3 I~ReC4 r 9 I X 3 

Rec5 14 X 3 I Rec3 6 I X 5 

Rec7 13 X 3 I ) Rec2 7 I 2 X 6 

Rec3 ( 6 X 5 Rec6 2 I X 8 

Rec2 I 7 2 X 6 Rec2 3 I X 9 

Rec6 [ 2 X 8 

Rec) 13 X 9 

In the output file, field A of rec4 contains the summed values 
for the three occurrences of records with the identical key 
field values X and 3. 

NOTE' Field A in other records Is unaffected. 

ARRANGE 
OUTPUT RECORD STRUCTURE SPECIFICATION 

The ARRANGE statement is used to define the structure of the output 
record if 1 t is to be di fferent from that of the input record. The 
structure is defined by listing all the fields of the record in an 
arrange list, in the sequence in which they are to appear in the 
output record. Each field 15 defined in the list by means of its 
position and length in the input record, as shown below. 

ARRANGE = pos length [pos lenqth] ••• 

The Sort program structures each output record to conform to the 
structure defined in the ARRANGE parameter, and then writes the 
record in the output file. Fields not specified in the parameter are 
dropped. Note that the pos length specification of each field refers 
to the position of the field in the input record; the position of 
the field 1n the output record is determined by the position of the 
Cpos, length) entry in the arrange list. The maximum "lenqth" of an 
arranqe element is 256. 

The arranQe list may contain a maximum of 128 pos lenqth entries. A 
field may be repeated in the output record by repeating the 
correspondinq entry at the appropriate positions In the arrange 
list. The limit of 128 on the number of entries includes all the 
repetitions, and also key fields, irrespective of whether or not the 
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key fields are IncludetJ in the arrange list. fields t(\:3t nave been 
defined as sum fields in the ~Ull parameter Must app(:~ar in the 
arranC1e list, ei tiler in trleir entirety or as suhfip.lds of other 
fields. Clearly, AHHANGE can be used only when OUTPUT i~ DATA or 
ADDATA. 

EXAMPLe Of AN ARRANGE STATEMENT 

A RECORD paraqrapn containing an ARRAi'JGE statement is shown helow. 
Also shown ~re the input file and the output file. 

RECORD I KEY = 1 
INCLUDE = 
ARRANGE = 

Ine ut 

Record 

A B 

Hecl I 4 Y 

Hec2 I 3 X 

Rec3 I 7 y 

Rec4 I ~ y 

HecS I y 

'KV 
2 1 EQ 'Y' AND lILT ~7~ 

3,12,1 1,1 

File 

~ields 

C D 

10 IL Hec4 

15 I~ Kecl 

24 Il ~~e c:) 

14 I,~ 
11 Iz 

Out~ut File 

Hecord Fi elds 

C B A 

l4 Y 5 

10 Y 4 

II Y 

Field 0 nas been dropped entirely. Field B has retained its 
ori~inal place, and fields A and C have been rearranqed. The 
records are ordered in descendinq sequence of values in field At 
tr\e reverse of the defaul t sequence. 

Examples of Record Paraaraphs 

Example 11 

RECOt?Da INCLUDE 
KEY 
!:)UM 

= (40 4 EQ CHAR'l.1AIN') AND (30 2 LT 32 2 SBIN) 
= (10 5 CHAH) , (15 3 PDEC RV) 
= (25 5 PDEC) , (50 4 SBIN) 
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INCLUDE specifies that records to be included in the sort process 
must meet the following criteria. 

• The character strinq MAIN must appear in bytes 40 throuqh 43. 

• The fixed 5inary value in bytes 30 and 3 t must be less tnan ttle 
fixed binary value in bytes 32 and 33. 

KEY nominates the following fields. 

• Major key is an alphanumeric character strlnq in bytes )0 
throuqh 14. 

• Minor Key is a packed decimal value in bytes J5 tnrouqh 17 
which is to be sorted in reverse order to the sequence 
specified for the output file. 

SUM establishes the following two summation fields! 

• Five-byte packed decimal field beginning in byte 25. 

• Four-byte fixed binary field beginning at byte 50. 

Example 2. 

RECORD. KEY = (8 2 SBIN RV) (15 5 CHAR) 
OMIT = () 7 NEG PDEC) 
OMIT = (J 7 ZERO PDEC) 

The effects of the RECORD paragraph parameters shown above are as 
follows. 

OMIT is specified twice, establisninq two alternatives for record 
exclusion; first, if field 1,7 is negative, the record is excluded. 
Otherwise, the second OMIT is processed and 1f field t 7 is zero, 
the field is excluded. If neither condition Is true (that is, field 
1,7 is positive, the record is not excluded from the sort process. 

KEY establishes the following two key fieldsl 

• Major key is a signed fixed binary value in bytes 8 through 9 
to be sorted in reverse order from the order prevailinn for the 
sort as a whole. 

• Minor key is the 5-character field beginning at byte 15. 
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END PAHAGRAPH 

The last item in a set of DSL statements must be the paragraph l 

ENDI 

Tnere are no parameters associated with it. 
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SECTION IV 

DATA SERVICf::S LANGUAGE fOR $MERGE 

As with the sort process, merge DSL statements arA. provirlerl via thp 
COMFILE JCL parameter group. They are ()rgani7.:~d into FUNCTION And 
RECORD paragraphs, and are terminated by the paragrapn END. Thp 
keywords and statement within these paragraphs ar~ ~1rnilAr to th,.,c:p. 
associated with Sort, although a dl ffp.n:~nt mAaning will be nttActi~d 
to some keywords. 

The input to SMERGE consists of up to eight sequential tilA~. ,,11 ot 
which have identical tile attrlbute~ ~lJch AS record length, hlnck 
length and record format. The fi les must a 11 have been orderA.'i 0n 
the basis of an identical key field or set ot k~y fields. ()n~ nf 
these input files, specified by the INFILEl parameter yroup in thp 
SMERGE JCL statement. is treated during the merge process as th~ 
primary input file; all other input files will he reterr~d to ~c: 
secondary files In the following description. The difference hetwp.en 
primary and secondary files will be explained IRt~r in this secti,.,n. 

The ou t pu t f il e prod lJ c e rj by $ M"ER GE i 5 0 r d ere din t he SA me s p q' J p n c ~ * 
(i.e., ascending or descending) based on the same ~et af key fi~lrls 
as the primary tile. 

FUNCTION PARAGRAPH 

The FUNCTION paragraph describes overAll characteristics of thp 
merge process. All of its parameters Are ootional and the user mAY 
leave out the paragrAph altogether if the RS50ciatp.d riefault options 
serve his purpose. If present. the FUNCTION parAgraph must precerip 
the RECORD p~ragraph. 

The general form of a merge FUNCTION paragra;Jh is shown below. 
\ 

\ 

E8cnlc., 
FUNCT ION I [DESCEND] [ DELETE] [COLLATE = G) 00 I 

H200 \ I ASC I I 
\, hexadec lmA 1- st r i n~)' ) 

The parameters DESCEND, and COLLATE have the same meaning as in thp 
SORT process; DELETE 1s interpreted differently. as will be c:~en in 
Table 4-1. 
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Tablp- 4-1. FUNCTION Paragraph f.Jarameters for S~,AERGE 

Parameter Puroose 

DESCEND When present, declares thrtt the input 
files are in descending order ann that 
the output tile will also be in 
rlescenrjiny order. 

DELETE When present, DELETE 50PC i fies that 
multiple occurrencp.~ 0f records 
having the same key field values will 
cause all but one of the records to be 
exc luded 'from the output file. 

CoLLATl: Spect1es the collAting sequence to be 11~pri • 

The SMERGE collating sequence must he the 
same as that used in the prec edin9 SS()~T 

executions. For further rJetails 5~e th~ 
de5crint1on of COLLATE in Section I I I • 

RECORD fJARAGRAPH 

The RECORD parayraptl tor a merge proc-.ss 15 the same a5 that tnr A 
sortl 

HECORDI KtVfSJ = key-element [key-element] ••• 

( Ii~CLUDE = cond it i on-e 1 emt (AND concH t i on-e lemt J ••• 

\ (INCLUDE = cond1tion-elemt [AND condition-elemtJ 

~()MII = condition-elemt [AND condition-elemtJ ••• 

( [OM IT = cond 1 tion- e 1 emt [AND cond it 1 nn e lelTlt 1 ••• 

(SUM = sum-element [sum-element] ••• ) 

[A~RANGE ; ArrangA-element [arrange-eleMent) ••• l 

. . . . .. 

The syntactic models and descriotion5 of the elements listed RhoVA 
have already been describpri in detail in Section III. 

"[he statements are interor~ted laryelv as tor the sort with ~nmo 
di tterences. 
KEY Sis use d t 0 5 P e city key tie Ids. Sin c e i t 1 5 n s 5 U m edt hat t he 
primary merge file is in the order de~ired for OlJtnut, the k~v 
fie 1 d s are use d for ref ere n c e w n en rn erg i n9. T hat 1 c:;, asp, c n n d~~ ry 
merye ti Ie record wi th the key value A. will he plf1ced on tt'iP 01ltplft. 

tile contiguous to the orimary record, or set 0t record~ whn~8 ~PV 
field value is A. Minor key fields an:) likewise userl to m~rgp 
spcondf1ry records in thp. a~oro~rlatp ~nsltjon within thp. fil o • 
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INCLUDE and OMIT work exactly as for the sort but are applied to all 
the input files. 

The SUM statement as applied to the merqe is based the 
primary-flle-first order fof precedence for retaining one of a qroup 
of records with the same key field values. Thus, the sum of the 
specified field will automatically be stored on the record which is 
to be retained. If a SUM statement is present then DELETE need not, 
and must not, be specified in an associated FUNCTION Paraqraph. 

The ARRANGE statement works as for the sort with the same 
restrictions on sum fields. 

MERGE EXAMPLE 

RECORDI KEYS = (1 1) (2 I) 

END' 

INFILEI 
(primary File) 

Record 
Fields 

A 2 

A 3 

A 2 5 

BOO 

I B I 0 

INFILE2 

Record 
Fields 

I A 2 1 I 

~ A 7 4 

I A 8 0 I 
Is o 1 I 
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Output File 

Record 
Fields 

IA 2 

IA 3 

IA 2 

IA 2 5 

IA 3 5 

A 1 4 

A 8 0 

B o 0 

B a 

B 0 

Key 
Fields 

A 

A 

A 2 

A 2 

A 3 

A 7 

A 8 

B 0 

B 0 
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APPENDI X A 

S()~T WOHK FILE SPACE 

Sort work file space may reside on disk, MSU0310 or MSU0400/MSU0350, 
or may use magnetic tape volumes that meet the NATIVE volume format 
standard and have been orepared using SVOLWORK. 

DISK ~ORK FILE 

A disk work file may be permanent or temporary and must always be 
allocated by cylinder. 

I f no work space information is cOded in SSORT then a temporary file 
named SORTwORK, resident on the system disk '11111 be used. The 5iz~ 
of this file is JO cylinders. 

CALCULATION OF DISK ~ORK FILE SIZE 

Sort Record SiZe 

The size of the record handled internally by the sort 15 significAnt 
in determl nlng the ne ce ssary 5 i ze tor a sort work f i Ie. Its va lue is 
dependent upon the sort processing options being used. 

Calculation of the sort record sIze for the various casp.s is as 
followsz 

Let the input record size be 1 bytes and the sort record size be 5 

bytes. 
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I • 

2. 

3. 

OUTPUT = DAlA, DUPREe = NONE 
No ARRANGE elements. 

5 = i 
OUTPUT = DATA, DUPREe = FIFOP 
No ARRANGE elements. 

5 = i + 4 byt~s 
OUTPUT = DATA, DUPREe = NON!: 
ARRANGE present. 

a. All key fields are contained within the ARRANGE 
specification 

s = sum of the sizes of the ARRANGE fields. 

b. Some key fields are not present in the ARRANGE field~. 

s = sum of ARRANGE + ~um oJ KEY fields not present in ARRANC7E. 

For example, RECORD' KEYS = (JO, 4, .30, 6) 
ARRANGE = (4,5,20,3, JO, 4) 

s = (5 + 3 + 4) + {6} 
ARRANGE excluderl KEY 

s = 18 

It DUPREe = FIFO, add tour byte~ to the vAlue of s. 

4. OUTPUT = ADDATA, DUPREe = NONE ad" 5 to the valup. of ~ olJtAino.o 
1n step J,2 or 3. 

5. OUT!JUT = A DDROUT or KEYADDR 
5 = sum of KEY fields + 5 

IF DUPREe = FIFO, S = sum of KEY fields + 5 + 4 

For ~xample. t=UNCTIC)N, ()UTPUT = ADDRC)UT, DUPREe = NC)NE 
REC0!1[)1 KEYS = (10, 7, 19, 15, 80,20) 

s= (7 + 15 + 20) + 5 = 47 
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CALCULATION Of NUMBE:R or CYLINDtRS 

MSU03JO 

Use this table tor K ~o find the smallest entry 
value is greater than s {sort record size)1 

( ...... \ 
\ C , i t ~ 

Ii = {475, 971 t 1457, 1963, 2955, 5931} 

Calculate b, where be Is the integer part of e/s 

For example t s = J 50 then e = 4 75 
b = int (475 I 150) = 3 

If the remainder of e Is > 1/2s, use the n~xt higher entry tn 
establish a new entry. 

For example, s = 250 
e = 475 
e I s = J with a remainder ot 225 which i~ greRtpr 

than ()/2) 250 

Use e = 971. Then b = int(971/250) = 3 

Let t = number of blocks per track 

where t = lnt (593]/e) 

It size ot input file is n records, th~n size of work file in 
cylinders is as toilowsl 

number of cylinders = n/(20*t*b) rounded liP 

MSU0400/MSU0350 

Use this table tor R to find the smallest entry (e) such that its 
value is greater than 5 (sort record 51ze): 

R = (475, 971, 1963,2459, 4939) 

Calculate b where b is the integer part of e Is 

For example, s = 150 then e = 475 
b = lnt (475 I 150) = 3 

1ft he r em a i nd e r 0 f p. 1 5 > 1 12 5. use the n ext { li 9 he r en try to 
establish a new value. 

Let t = number of blocks per track. where t = (9899Ip) rotJnd~d 
down 
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It the sizn ot the inout tile is n records, then the sizp. of thp. 
work fIle 1n cylinders 1s as follows: 

number of cylinders:: n/CI9*t*b) rounded up 

I It REPEAT is specified then increasp. the comnuted 5ize hv 20%. 

Example I. MSU03JO 

FUNCTION. 
RECORDS. 
AkRANGE :: 

oUTPUT:: DATA, DUPREC :: FIFO 
KEYS:: (20, 7) 

( '. 60 80, 50) 

END' 

Calculate 51 

5 :: 60 + 50 + 4 :: 114 

Using the table R for MSU0310 selp-ct. 

e :: 475 

Therefore b = e/s :: 4 

The remainder of e/s I!=! 19 which is less than (1/2)5, (=~7). 
Therefore it 15 not necessary to choose a higher valu~ from 
R. 

Calculate t. the number ot blocks per track: 

t :: int(5931/e) = int(5931/415) = J2 

If the file is to contain 20000 records then 

number of MSUQ.lJO cylinders = 20000/(209*t*b) rnuncieri un 

= 20000/20*12*4) 

= 21 cylinders. 
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Examnle 21 MSUQ400 

FUNCTIONI 
RECORDI 
ENOl 

OUTPUT = KEYADDR 
KEYS = I ,100 '~O,90 200,100 

C a1 cuI ate s I 

5 = 100 + 90 + 100 +5 = 295 

Using the MSU0400 table for R select: 

e = 47~ 
Therefore b = e/s = I 

However the remainder 180 > (1/2) 295 so ch005e 

e = 971 , b = e/s = 1nt(971/295)=3 

In this case, the remainder 86 < (1/2>295r 

Calculate t, the number of blocks per track: 

t = int(9899/e) = int(9899/971) = 10 

If the file Is to contain 15000 record~ then 

number of MSU0400 cylinders = 15000/(19*t*b) rounded un 

= 15000/(19*10*3) 

= 27 cy I1nders 

MAGNET Ie TAPE r'WOkK SPACE 

VWhen the work space tor the sort is on magnetic tape the I/O taoe 
volumes must nave the attribute ~ORK. The volumes to be used 5hould 
be prepared using $V()L~ORK. This utility is described in the manu~l 
UGCOS Level 64 Data Management Utilities". 
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APPENDI X 8 

SORT/MERGE REPORT 

The contents of the Sort Report which is delivered to SYSOUT 15 
determined by the value assigned by the user to the REPORT keyword. 
Spec1fiable values are AUDIT, PARAM, ALL, or NONE. In the examples 
that tollow it should be understood that the appearance of Sort 
Execution Diagnostics or Sort Parameter Diagnostics would termlnate 
the report. 

REPORT = ALL 

***** SORT REPORT 

***** SORT PARAMETER LISTING ***** 
RECORDa KEY = 1 J 0 CHR 

SUM = A 2 SBIN 
INCLUDE = 12 2 EA 'MA~ 

****'* SORT PARAMETER DIAGNOSTICS ***** 

***** 

* ** F 750028 SYNTAX ERROR ,INVALID DATA TYPE PARAMETER 
"KEY = I 10 CHR" 

* * * F 750023 SYNTAX ERROR ,INVALID POSITION PARAMETER 
"SUM = A 2 SBIN" 

* ** F 750008 SYNTAX ERROR, ,'END' MISSING 

***** SORT EXECUTION DIAGNOSTICS ***** 

* .* * F 750524 OUTPUT FILE NOT ASSIGNED 

***** SORT AUDIT INFORMATION ***** 

INPUT FILE IS XXXXX 
OUTPUT FILE IS YYYYY 

TOTAL NUMBER OF RECORD READ IS 4000 
TOTAL NUMBER OF RECORDS OM IITED IS J 000 
TOTAL NUMBER OF RECORDS DELETED 8Y SUM IS 100 
TOTAL NUMBER OF DUPLICATE RECORDS DELETED IS 0 
TOTAL NUMBER OF INVALID RECORD IS 0 
TOTAL NUMBER OF RECORDS WRIITEN IS 2900 

***** END OF SORT REPORT ***** 
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REPORT = AUDIT (default) 
***** SORT REPORT ***** 

***** SORT PARAMETER DIAGNOSTICS ***** 

* * * F 150028 SYNTAX ERROR, INVALID DATA TYPE PARAMETER 
.. KEY = I J 0 CHRII 

* * * F 750023 SYNTAX ERROR, INVALID POSITION PARAMETER 
"SUM = A 2 581 N-II 

* * * F 75 0008 SYNTAX ERROR, 'END' MISS I NG 

***** SORT EXECUTION DIGNOSTICS ****-* 

* * * F 750524 OUTPUT FILE NOT ASSIGNED 

***** SORT AUDIT INFORMATION ***** 

INPUT FILE IS XXXX 
OUTPUT FILE IS YYYY 

TOTAL NUMBER OF RECORDS READ IS 4000 
TOTAL NUMBER OF RECORDS OM I TfED I S 10000 
TOTAL NUMBER OF R~C{)RDS DELETED BY SUM IS 
TOTAL NUMBER OF DUPLICATE RECORDS DELETED 
TOTAL NUMBER OF INVALID RECORDS IS 0 
TOTAL NUMBER OF RECORDS WRITTEN IS 2900 

100 
IS 0 

***** END OF SORT REPORT ***** 
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REPORT = PARAM 

***** SORT REPORT ***** 

****'* SORT PARAMETER LISTING ***** 

RECORD' KEY = J )0 CHR 
SUM = A 2 SBIN 
INCLUDE = 12'2 EO 'MAl 

****'* SORT PARAMETER DIAGNOSTICS ***** 

* * * F 750028 SYNTAX ERROR, INVALID DATA TYPE PARAMETER 

'''KEY = 1 J 0 CHR" 

*** F 750023 SYNTAX ERROR, INVALID POSITION PARAMETER 
'''SUM .= A 2 SBIN" 

* ** F 750008 SYNTAX ERROR, 'END' MI SSI NG 

***** SORT EXECUTION DIAGNOSTICS ****** 

* * .* F 750524 OUTPUT FILE NOT ASSIGNED 

***** END OF SORT REPORT ***** 

REPORT = NONE 

***** SORT REPORT ***** 

***** SORT EXECUTION DIAGNOSTICS ***** 

** * F 750524 OUTPUT FILE NOT ASSIGNED 

***** END OF SORT REPORT ***** 

The MERGE report has the same format AS the SORT report, but the 
word SORT is replaced by the word MERGE in. report headings. 
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APPEND I X C 

ERROR MESSAGES FOR SORT/MERGE 

The diaonostics which can a'ppear in the JOH (Job Occurrence Report) 
are caused by syntax or inconsistency errors in statements $SOHT, 
SMERGE, $SORTFMT and SSORTrlORK. Most of the messaqes are self 
explanatory. With each message there is an associated error severity 
code - FatalCF) or warnina (W). If a Fatal error 1s encountered then 
execution 1s abandoned. 

Note also that after the expansion of an extended JCL statement, 
errors may later be found in the resultinq basic JCL statements 
(such as $ASSIGN). These errors 1n basic JCL are described in the 
JCL Reference Manual. 

Sort and Merge set the status variable that can be tested with 
appropriate JCL statements. The possible values are: 

SE~} I the function has been correctly executed. 

- SEVI I the function has been correctly executed. rlowever a 
warning is given to the user who should carefully 
examine the report. (e.g. J an empty output file has 
been created. The situation is normal for sort if, for 
example, the input file was empty. But the specification 
of an empty input file may be the result of a user 
error) • 

- SEV3 I (Sort only). The function has not been completed, due to 
an I/O error. If the REPEAT option was used, tne 
function can be restarted (see Appendix I.> 

- SEV4 I the function has not been completed, due to a user error 
or a system error whose orioin cannot be precisely 
dlaqnosed. 

Table C-J shows the messages that can result from errors in the 
SSORT JCL statement. 
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Table 2-1. ERHOH MESSAGES FROM SSORT JCL STATEMENT 

Error number Text and explanation 

106 CONTRADICTOHY VALUES IN LABEL AND FILEFOi1M PAHAMETERS 

Verify both parameters. A HFAS fileform implies a 
H200 type label, a standard label implies a native 
fileform. 

CONTRADICTORY VALUES IN INFILE AND WKTAPE PARAMETERS 

Appears when REPLIN is requested in WKTAPE and the 
device class of the output file and work tapes are 
di fferent. 

CONTRADICTOHY VALUES IN OUTFILE AND v~KTAPE PAHAMETEHS 

Appears when HEPLOUT or USEOUT is reauested In ~KTAPE 
and the device class of the output file and work 
tapes are different. 

CONTRADICTORY VALUES IN HALT AND START PAHAMETEaS 

Verify botn values. Ine value given for HALT must be 
greater than or equal to the value qiven for START. 

CONTRADICIOHY VALUES IN WKTAPE AND .~KDISK PARAMETEH::i 

WKTAPE and ~KDISK are mutually exclusive. 

CONTRADICTORY VALUES IN ABORT AND CONTINUE PARAMETERS 

In INVREC, ABORT and CONTINUE are mutually exclusive. 

ERROR IN OUTFILE PARAMETER' ILLEGAL VALUE OF MEDIA IN 
CASE OF REPLI N 

When a disk sort is executed, then if the input tile 
and the work file are on the same mp,dia the REPLIN 
option 15 not allowed 1n OUTFILE because it would 
cause the work file to be dismounted before the end 
of sort. 

ERROR IN FILESTAT PARAMETER;ILLEGAL VALUE TEMPRY FOR 
H200 FILES 

The concept of temporary file does not exist for HFAS 
flIes. 
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Table C-J (cont.) ERROR MESSAGES FROM $SORT JCL STATl 'll',ENT 

Error number Text and explanation 

106 
(con t. ) 

I 

ERROf.? IN COMFILE PARAMETER;ILLEGAL VALUE 
INPUT-ENCLOSUHE-NAME 

I Verify the syntax of the input enclosure name. 

I
ERROR IN WKTAPE PARAMETER ;ILLEGAL VALUE DEVCLAS~; 
MUST BE MT 

TYPE 

ERROR IN v~KTAPE PARAMETEH;1 LLEGAL VALUE NBDV MUST BE > 
= 3 OR < = 6 

ERROR IN SIZE PARAMETERIILLEGAL VALUE MUST BE > = 22K 

ERROR IN MEMORY PARAMETER;ILLEGAL VALUE MUST LIE 
BETWEEN 8 AND J20K 

ERROR IN START PARAMETER.ILLEGAL VALUE MUST LIE 
BETWEENE J AND 2 147 483 647 

EHROR IN HALT PARAMETER;ILLEGAL VALUE MUST LIE BETWEEN 
I AND 2 147 483 647 

ERROR IN BUFFER PAHAMETER;ILLEGAL VALUE 
TO 32767 

ERROR IN INFILE PAHAMETERIILLEGAL VALUE 

Neither REPLIN nor SIZE should appear 
description. 

ERROR IN rlKDISK PARAMETER ;ILLEGAL VALUE 
FILESTAT ,END,MOUNT or EXPDATE 

MUST BE < 

REPLIN OR 

in INFILE 

None of these parameters is allowed in WKDISK 

OR = 

SIZE 

ERROR IN v~KDISK PARAMETER; I LLEGAL VALUE LABEL OR ~ORT 
DEFINITION PAR. 

Neither LABEL nor sort-definition parameters should 
appear under WKDISK. The file used as work file has 
always native labels. 

EHROR IN r·vKDISK PARAMETER; I LLEGAL VALUE SUBFILE 

SUBFILE is not a valid keyword in WKDISK description. 
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Table C-l. (cont.) ERHOR MESSAGEt> FHOM SSORT JCL ~TATEMENT 

Error number Text and explanation 

106 
(con t. ) 

ERROR IN COMFILE PARAMETEHIILLEGAL VALUE MOUNT OR 
EXPDATE 

Neither MOUNT nor EXPDATE are valid keywords for the 
COMFILE description. 

ERROR IN COMFILE PARAMETER;ILLEGAL VALUE LABEL OR 
MEDIANAME TABLE 

LABEL is not a valid keywork in COMFILE description. 
The library is assumed to be native. Tne library 
cannot be a multivolume file. 

ERROR IN COMFILE PARAMETER ;ILLEGAL VALUE SORT 
DEFINITION FORBIDDEN 

Parameters of sort definition are not allowed for 
COMFILE which must be an already created library. 

ERROR IN PRTF I LE PARAMETER;I LLEGAL VALUE SORT 
DEF I N ITI ON PAtlAMETER~ 

The PRTFILE is either created and there 1s no need to 
specify sort-definition parameters, or the PRTFILE is 
a tape file to be created by the Sort and default 
values will be used. 

ERROR IN ERROPT PARAMETERIILLEGAL VALUE ONLY PRINTID OR 
IGNORE FOR H200 FILES 

ERROH IN WKDISK PARAMETER;ILLEGAL VALUE DATABUF,BPB Ok 
REPLIN 

None of these keywords is allowed in ~KDISK. 

ERROR IN COMFILI:: PARAMETElifILLEGAL VALUE DATABUF, BPS 
01-< REPLIN 

None of these keywords 1s allowed in COMFILE. 

ERROR IN PRTFILE PARAMETEH;ILLEGAL VALUE 
DATABUF,BPB,REPLIN OH SIZE 

None of thesp keywords is Rllowed in PHTFILE. 

ERROR IN DATAt-3UF PARAMETER;ILLEGAL VALUE MUST BE EQUAL 
TO 1 OR 2 
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Table C-l. (cont.) ERROR MESSAGES FROM SSORT JCL STATEMENT 

Error number Text and explanation 

106 
(con t. ) 

ERROR IN BPE PARAMETERJILLEGAL VALUE MUST BE GREATER OR 
EQUAL TO 1 

ERROR IN LOGF! LE PARAMETEr?;1 LLEGAL VALUE H200 FILE 
FORBIDDEN 

ERROR IN LOGFILE PARAMETERfILLEGAL VALUE DATABUF,BPB OR 
REPLI N 

108 ERROR IN LABEL PARAMETER 
CONTRADICTORY VALUES IN INPUT AND OUTPUT FILES 

HFAS input must produce HFAS output, and HFAS output 
can only be obtained from HFAS input. 

ERROR IN DEVCLASS PARAMETER 
CONTRADICTORY VALUES IN INPUT AND OUTPUT FILES 

When REPLI N is used in OUTFI LE, the input and ou tpu t 
tile must be of the same device class. 

110 CONTRADICTORY PARAMETERS RE~IDENTtDEVCLASS 

When a resident volume is described, the device class I 

should not be specified. 

111 MEDIA PARAMETER MAY APPEAR ONLY IF DEVCLASS EXPLICITLY 
GIVEN 

112 

No default value is supplied tor DEVCLASS. So wtle r 
II 

the volume Is not resident, DEVCLASS and MEDIA mv 
be specified together. 

ERROR IN NOBSN PARAMETER I NOBSN MAY NOT APPEAR IN THE 
PRESENT CONTEXT OF DISK FILE 

NOBSN use 1s restricted to tape files. 

ERROR IN BANCHAR PARAMETER I BANCriAR MAY NOT APPEAR IN 
THE PRESENT CONTEXT OF DISK OR NON H200 TAPE FILE 

BANCHAR is meaningful only for HFAS tape files. 

ERROR IN H200FORM PARAMETER a H200FORM MAY NOT APPEAR 
IN THE PRESENT CONTEXT OF DISK OR NON H200 TAPE FILE 

H200FORM is meaningful only for HFAS tapes files. 
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Table C-J.(cont.> ERROR MESSAGES ~HOM SSORT JCL STATEMENT 

Error number Text and explanation 

112 
(con t. ) 

J J 3 

ERROR IN rlKDISK PARAMETER I SIZE MAY NOT APPEAR IN THE 
PRESENT CONTE XT 
(EFN ALREADY DEFINED) 

external file name and SIZE are mutually exclusive in 
WKDISK 

ERROR IN COMFILE PARAMETEH I DEVCLASS MAY NOT APPEAR IN 
THE PRESENT CONTEXT WITHOUT MEDIA 

ERROR IN v~KTAPE PARAMETER I USEOUT MAY NOT APPEAR IN 
THE PRESENT CONTEXT OF NON NATIVE OUTFILE 

USEOUT is restricted to native tapes. 

ERROR IN ~'lfKTAPE PARAMETER I USEOUT MAY NOT APPEAR IN 
THE PRESENT CONTEXT OF REPLOUT 

USEOUT and REPLOUT are mutually exclusive. 

MANDATORY PARAMETER HECSIZE MIS~ING 

MANDATORY PARAMETER BLOCKSZ MISSING 

MANDATORY PARAMETER DEVCLASS MISSING 

MANDATORY PARAMETER SUBFILE MISSING 

MANDATORY PARAMETER rl200FORM MISSING 

MANDATORY PARAMETER INFILE MISSING 

MANDATORY PARAMETER OUTFILE MISSING 

MANDATORY PARAMETER COMFILE MISSING 

MANDATORY PARAMETER EFN MISSING 

EFN stands tor external tile name 

MANDATORY PARAMETER LOGFILE MISSING 

126 CONTRADICTORY VALUES I MEMORY, BUFFER-51 ZE ,DATABUF ,BPS 

(MEMORY t BUFFER) form a group of parameters exclusi ve 
from the group (SIZE,DATABUF,BPB). 
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Table C-2 shows the messages that can result from errors in the 
SMERGE JCL statement. 

Error 

)06 

Table 'C-2. ERROR MESSAGES FROM $MERGE JCL STATEMENT 

numberlText and Explanation 

I 

/CONTRADICTORY VALUE:; IN LABEL AND FILEFORM PARAMETEH~ 

I 
Verify both parameters. A HFAS fileform implies a 
H200 type label, a standard label implies a native 
fileform. 

CONTRADICTORY VALUES IN SIZE AND FILESTAT PARAMETERS 

107 ERROR IN FILESTAT PAKAMETER;ILLEGAL VALUE TEMtJRY FOR 
H200 FILES 

The conceot of temporary file does not exist for HFAS 
I files. . 

IERROR IN COMFILE PARAMETEr< ;ILLEGAL VALUE 
IINPUT-ENCL05Ui1E-NAME 

I Verify the syntax of the input enclosure name. 

ERROR IN COMFILE PAHAMETER;IIJ..EGAL VALUE OF MOUNT OR 
EXPDATE 

Neither MOUNT not EXPDATE are allowed for COMFILE. 

ERROR IN COMFILE PARAMETEKIILLEGAL VALUE LABEL OR 
MEDIANAME TABLE 

LABEL is not a valid keyword in COMFILE description. 
The library 1s assumed to be native. The library 
cannot be a multivolume file. 

ERROR IN COMFILE PARAMETER ,ILLEGAL VALUE SORT 
DEFINITION FORBIDDEN 

Parameters of sort definition are not allowed for 
COMFILE which must be an already created library. 

ERROR IN PRTFILE PARAMETEH;ILLEGAL VALUE SORT 
DEFINITION FORBIDDEN 

The PRTFILE is either created and there is no need to 
specify sort-definition parameters, or the PRTFILE is 
a tape file to be created by the sort and default 
values will be used. 
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Table C-2.(cont.) ERROR MESSAGES FROM SMEHGE JCL STATEMENT 

Error number Text and explanation 

107 
(con t. ) 

ERROR IN COMFILE PARAMETER ,ILLEGAL VALUE DATABUF.BPB OR 
SIZE 

None of these keywords is allowed in COMFILE. 

ERROR IN PRTFILE PARAMETERfILLEGAL VALUE DATABUF.BPB OR 
SIZE 

None of thesp. keywords is allowed in PRTFILE. 

ERROR IN DATABUF PARAMETEH;ILLEGAL VALUE MUST BE EQUAL 
TO I OR 2 

ERROR IN BPB PARAMETER;ILLEGAL VALUE MUST BE GREATER OR 
EQUAL TO I 

108 ERROR IN LABEL PARAMETER 
CONTRADICTORY VALUES IN INPUT AND OUTPUT FILES 

HFA5 input must produce HFAS output. HFAS output can 
only be obtained from HFAS input. 

110 CONTRADICTORY PARAMETERS HESIDENT ,DEVCLASS 

When a resident volume 1s described, the device class 
should not be specified. 

111 MEDIA PARAMETER MAY APPEAR ONLY IF DEVCLASS EXPLICITLY 
GIVEN 

112 ERROR IN NOBSN PARAMETER I NOBSN MAY NOT APPEAR IN THE 
PRESENT CONTEXT OF DISK FILE 

NOBSN is meaningful only for tape files. 

ERROR IN BANCHAR PARAMETER I BANCHAH MAY NOT APPEAR IN 
THE PRESENT CONTEXT OF DISK OR NON H200 TAPE FILE 

BANCHAR is meaningful only tor HFAS tape files. 

ERROR IN H200FORM PARAMETER I H200FORM MAY NOT APPEAR 
IN THE PRESENT CONTEXT OF DISK OR NON H200 TAPE FILE 

H200FORM is meaningful only for HFAS tape files. 

ERROR IN COMFILE PARAMETER • DEVCLASS MAY NOT APPEAR IN 
THE PRESENT CONTEXT tHTHOUT MEDIA 

113 MANDATORY PARAMETER RECSIZE MISSING 
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lable C-2. (cant.) ERROR MESSAGES Ff10M $MEt~()E JCL STft.TEMi::'~ r 

Error number Text and Explanation 

11 J 
" ,.1 

(cont.) 
MANDATORY PARAMETER 

MANDATORY PARAMETER SUBFILE MISSING 

MANDATORY PARAMETER H200FORM MISSING 

MANDATORY PARAMETER OUTFILE MISSING 

MANDATORY PARAMETER COMFILE MISSING 

126 ERROR IN INPUT FILE;ILLEGAL VALUE SIZE 

The SIZE keyword cannot appear in an input filA 
description since the file already exists. 

ERROR MESSAGE FORMAT FOR SORT/MERGEUTILITY 

The error message format is as foilowsl 

* * *lSORT l YYY error message [return code] "secondary infor''lAti0n" 
MERGE~ 

YYY is a 3-digit number associated with a given messa-:]e. 

Error message - a phrase that describes the diagnosis or errnr. Fnr 
example l 

, KEYWORD INVALID IN RECORD 

Return code - a class of error messages which can be identified RS 

beginning with the words SYSTEM ERROR ••• occur when the return c0rie 
from a primitive execution cannot be interpreted by the Sort/~Arqp 
program. Such error messages are followed by a hexadecimal chRrActpr 
representation of the specific return code. 

Secondary information - secondary infurmatlon, when suoplied 
provides data that allows the user to be more readily aware'")f thp 
language element that has been analyzed as erroneous. There ~r~, 
however, situations where an error in a parameter string inhihits 
intelligent analysis of the string in the vicinity of that err0~. 
~hen this occurs, the secondary information may be a strin~ nf 
parameters that has not been analyzed. In A&1itlon some proc~s~in0 
error messages are also supplemented by a ~econdary message. 

Example l 

RECORDJ INca = 10 2 EQ 20 2 SBIN A~D 20 4 EO CHR 'A!1Cr)' 
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INCLUDE = 12 A EO 40 3 PDEC AND 90 1 GT 1001 PDLe 

Error messages 

I * * * SORT020 SYNTAX ERROR, INVALID KEYWORD 
"INCD = 10 2 EO 20 2 SBIN AND 20 4 EO CHAR 'ABeD'" 

I * * * SOHT0024 SYNTAX ERROR, INVALID LENGTH PARAMETER 
11)2 A EO 40 3 P!)EC" 

Note that in the example the second condition-element at t1Je 
INCLUDE= does not appear in the secondary information, since. the 
presence of the word AND aliowed'analY5is to correctly int8roret t~e 
parameters. Usually, secondary information will be terminated hy An 
element that immediately precedes -a key-word, a paragraoh header or, 
in the case of tests such as INCLUDE, the next condition elRm~nt. It 
can also be terminated by the last element of the param8ter string. 
Table C-3 lists the DSL dianostic messayes, and explain~ thp. 
circumstances which give rise to their appearance. 

Table C-3. DSL DIAGNOSTICS 

YYY Text and Explanation 

001 SYNTAX ERROR,INITIAL PARAGf.?APH HEADER MISSING 

Message issued when th~ first DSL word is not ~ valid 
paragraoh header. 

002 SYNTAX ERROR, 'RECORD' PARAGRAPH MISSING 

Message issued when the mandatory RECORD DAragr"oh 
does not appear in thp nSL statements. 

003 INVALID COLLATING SEQUENCE FOR HFAS FILE 

Message issued when the ASCII or Gl00 collating 
sequence is requested for an HFAS file. If it is 
necessary to sort an HFAS file with a collatin~ 
sequence which is neither EBCDIC nor H200, th(.! 
collating s~quence required should be entprprl 1S A 

private one. 
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Table C-3 (cont.> D5L DIAGNOSTICS 

YYY Text and Explanation 

004 SYNTAX ERROR,KEYWORD INVALID IN "FUNCTION" PARAGRAPH 

Message issued when an unexpected word appears in the 
FUNCTION paraQraph. Two cases are frequenti 

• A punch error was made (e.q. COLATE instead of 
COLLATE) 

• The RECORD paragraph definition was omitted. 

005 SYNTAX ERROR, KEYWORD INVALID IN "RECOR[}" PARAGRAPH 

007 

Messages issued when an invalid word appears in the 
RECORD paragraph. Here invalid means either' 

• Unknown, for example KAYS was specified instead of 
KEYS, or 

• Contextually non-signIficant, e.g, KEYS = INCLUDE = 
The INCLUDE keyword is not valid in this context. 

SYNTAX ERROR,INVALID PARAGRAPH HEADER 

Message issued when an expected paraaraph header Is 
not found in the DSL tile. 

008 SYNTAX ERROR,JENOJ MISSING 

The D5L commands are not terminated by an END' which 
indicates the end of DSL specification. The DSL file 
should be corrected and the step re-submltted. 

012 SYNTAX ERROR,PARAMETERS FOLLOW "'END-' 

Characters other than blanks or comments are not 
allowed after the END' expression which marks the 
end of DSL specification. Verify the D5L subt1le or 
Inpu t enc losu re. 

020 SYNTAX ERROR,INVALID KEYWORD 

Message issued when a keyword appears at a place 
where it should not. 

FUNCTION' ASCII will produce such a message. 
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Table C-3 (cont.) DSL DIAGNOSTICS 

YYY Text and Explanation 

020 ~ YNT A X E RRCHt, EOUAL MI S~I NG 
(c on t. ) 

Message issued eacn time an expected equal sign is 
not found. 

OUTPUT ADDATA will produce such a messaqe 

022 SYNTAX EHROR, INVALID PARAMETER 

messaoe issued when an unexpected value is specified 
for a parameter which is not a self identifyinq 
value, i.e., a parameter with the form keyword = 
value. 

SORTSIZE = J6A will produce such a message. 

023 SYNTAX ERROR,INVALID POSITION PARAMETER 

Message issued when, in eitner KEYS, SUM, ARRANGE, 
INCLUDE or OMIT, the starting position of a field is 
not an unsigned numeric. 

SUM = JA 4 SBIN for example will produce such a 
message since IA Is not a numeric value. 

024 SYNTAX ERROR,INVALID LEi~GTH PARAMETER 

Messaqe issued when, In either KEYS, SUM. ARRANGE, 
INCLUDE or OMIT, the length of a field is not an 
unsigned numeric or is equal to O. 

ARHANGE = 12 2C will produce such a messaoe since 
2C is not a numeric value. 

025 SYNTAX ERROR,INVALID OPERATOR 

Self explanatory. 

026 SYNTAX ERROR,'ANIY MISSING 

Diagnosed in an INCLUDE or OMIT clause when two 
condItion elements are not related by an AND 
operator. 

0'27 ~YNTAX ERROI1,'INCLUDE'I·'OMIT' 

Messaae issued when the syntax of an INCLUDE or OMIT 
clause is not understandable. 
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Table C-3 (cont.) DSL DIAGNOSTICS 

YYY Text and Explanation I 
028 SYNTAX ERROH, INVALID DATATYPE PARAMETER 

Self explanatory. I 
~----+--------------------------.--~~.-~,----,,-

I 
029 

038 

SYNTAX ERROR,INVALID LITERAL PARAMETER I 
Message issued when a literal parameter has not toe i 
expected value, i.e., has either an invalid length ! 
(too 10na or too short) or is not in the desired i 

format (i.e. non numeric when numeric implied by data I' 

type, etc ••• ). 

·'KEY.~ OVERLAP IN CASE OF A NON STANDARD COLLATING 
SEQUENCE 

l 
I 

Message produced when a forbidden case of overlapping 
keys is detected. Overlapping keys are not allowed 
tor HFAS files when COLLATE is not equal to H200, for 
o the r organi za tl on 5 when COLLATE is no t eq ua 1 to 
EBCDIC. 

I 

039 SYNTAX ERROR,JKEY" MISSING 

040 

041 

042 

051 

KEY is mandatory in SORT and MERGE. 

J SUM" OVERLAP 

Fields defined in the ~UM clause are not allowed to ! 
over lap. 

JSUM' AND JKEY-' OVERLAP 

No overlappinq is allowed between fields used for 
summation and fields used tor key comparison. 

JSUW OMIITED IN J ARRANGE""' 

Message issued when the fields specified in the SUM 
clause are excluded from the output record by the 
ARRANGE clause. 

DUPLICATE KEYWORD ENTRY 

Issued when the same keyword Is encountered twice and 
duplication 1s not allowed. For examplel 
FUNCTION. SORTSIZE = 10000 DESCEND OUTPUT = DATA 

DESCEND 
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Table C-3 (cont.) DSL DIAGNOSTICS 

YYY Text and Explanation 

058 INVALID COLLATING ~EQUENCE LENGTH 

Issued when a private collating sequence is 
specified. For HFAS files, 64 positions must be 
specified, 256 for other orqanizations. 

070 PARAMS INCONSISTENT,DATA TYPE - LENGTH 

Where a data type can be specified, the field lenqth 
must be compatible with Level 64 data types (e.g. 
SBIN allows for a length of 2 or 4 only) 

011 PARAMS INCONSISTENT,LITERAL-DATA TYPE 

In the INCLUDE or OMIT clauses, when a relational 
expression involves a literal and a data type, the 
literal and the data type must be consistent. For 
exampl el 

INCLUDE = 1,4 GT SBIN IA is inconsistent since lA is 
not a sioned binary value. 

073 PARAM5 INCONSISTENT,LITERAL-LENGTI1 

In the INCLUDE or OMIT clauses, when a relational 
expression involves a literal, the literal length 
must be consistent with the length of the field to 
which it is compared. . 

--~'------+-----------------------------------------------------------I 
076 PARAMS INCONSISTENT, "OUTPUT' - "SUM"' 

Message issued when summation 1s requested alonq with 
an output record of the form KEYADDR or ADDROUT. 

077 PARAMS I NCONSISTENT,'''OUTPUT'-' ARRANGE"" 

Message issued when output record arranqement is 
requested and the output record format is either 
KEYADDR or ADDROUT. 

078 PARAMS I NCONSI STENT ,'SUM"-JDELETE' 

Me ssaqe 1 ssued when surrmation is requested alono wi th 
duplicate record deletion. 

080 TOTAL NUMBER OF CONDITIONALS GT 16 

No more than 16 condition elements are allowed in 
INCLUDE/OMIT. 
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Table C-3 (cont.) D5L DIAGNOSTICS 

YYY Text and Explanation 

081 TOTAL LITERAL LENGTH GT 512 

082 

083 

084 

The total number of literal characters used 1n 
INCLUDE/OMIT must not exceed 512. 

TOT AL NU MBER OF J KEY" FIELDS GT 64 

The total number of key fields specified for record 
ordering must not exceed 64. 

TOTAL NUMBER OF "SUM' FIELDS GT 16 

The total number of fields specified 1n the SUM 
clause must not exceed 16. 

TOTAL NUMBER OF "ARRANGE-' FIELDS GT J 28 

The total number of fields specifiea in the ARRANGE 
clause must not exceed J28. 

200 TOTAL NUMBER OF PARAMETER CHARACTERS GT 4500 

The total number of significant characters in the 
input exclosure must not exceed 4500 (several 
contiguous spaces are counted as one character). This 
limit can be increased on request. (The characters in 
comments are considered significant). 

500 SYSTEM ERROR - INPUT FILE 

This message is toll owed by a secondary messaqe 
giving the system return code which caused the 
message to be issued and an internal sort identifier 
for debugging purposes. The system return code will 
have been set by open or retrieve file definition 
func tl ons. 

501 I/O ERROR - INPUT FILE 

This messaqe is output when a read record on the 
input file is not successful. It is tollowed by a 
secondary messaqe that has the same format as for 
me ssage 500. 

502 SYSTEM ERROR - ON CLOSE INPUT FILE 

Wrong termination of the close function for the input 
file. The secondary message that follows has the same 
format as for message 500. 
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Table C-3 (cont.) D5L DIAGNOSTICS 

YYY Text and Explanation 

503 ~YSTEM ERROIi - OUTPUT FILE 

Messaae followed by a secondary messaae qivinq the 
system return code which caused the message to be 
output. Tt'le return code will have been set by open 
or retrieve file definition functions. 

504 I/O ERROR - OUTPUT FILE 

An error occurred while writino a record onto the 
output file. The secondary messaqe that follows has 
the same format as tor message 503. 

505 SYSTEM ERROR - ON CLOSE OUTPUT FILE 

An error occurred while closinCl the output file. The 
secondary messaae that follows has the same format a~ 
for messaoe 503. 

506 SYSTEM E RROH - r'JORK FI LE 

Messaoe followed by a secondary message which may 
have the same format as for messaae 500 or 503. 

507 I/O EH ROH - ~~ORK FILE 

Same secondary messaae as for messaoe 500 or 503. 

508 SYSTEM ERROR - ON f"JRITE ~ORK FILE 

Same secondary messaa~ as for message 500 or 503. 

509 SYSTEM ERROR - ON CLOSE WORK FILE 

Same secondary message as for messaqe 500 or 503. 

510 INVALID RECORD FORMAT FOR INPUT FILE 

SORT and MERGE accept F t FB, V, or VB record formats. 
In case of MERGE, this messaae can be output when one 
of the merl1ed files has not the same record format as 
the master file. 
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Table C-3 (cont.) DSL DIAGNOSTICS 

YYY Text and Explanation 

5J) INVALID RECORD SIZE FOR INPUT FILE 

512 

This message Is issued for SORT when the input rp,cord 
length exceeds the maximum record length. In the case 
of MERGE it is issued when variable length record 
files with different maximum record length5 are 
merged. . 

INVALID FILE ORGANIZATION FOR INPUT FILE 

Message issued when the input file organizAtion 15 
not supported by SORT or MERGE. * 

513 INVALID RECORD FORMAT FOR OUTPUT FILE 

Same as 510, but for output file. 

514 INVALID RECORD SIZE FOR OUTPUT FILE 

~hen record size has not been specified for a file 
which is not preallocated, this message will bp. 
output. 

515 INVALID FILE ORGANIZATION FOR OUTPUT FILE 

Same as 512 for the output file. 

516 OUTPUT FILE OVERFLOW 

Message .i ssued when the end 0 f output fi Ie is reached 
before all the sorted records have been written. 

518 INVALID DUMMY ASSIGN FOR INPUT FILE 

The assignment of a dummy file as input to the Sf)RT 
and MERGE is considered as an error. 

519 . EXTERNAL FILE NAME UNKNOWN FOR INPUT FILE 

The file name specified for the input file has not 
been found on the input media. The JCL should be 
checked, since either the file name or the merlia 
name, or both, are not correctly specifip.d. 
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Table C-3 (cont.) DSL DIAGNOSTICS 

YYY Text and Explanation 

520 FIELD REFERENCED IN 'INCLUDE'/-'OMIT' IS BEYOND INPUT 
RECORD LENGTH 

One or more fields specified in INCLUDE or O~Ir ])SL 
statements 11e outside the record boundaries. fhp nSL 
command file should be suitably amended .=.tnr:i th~ stpr 
resubmitted. 

521 FIELD REFERENCED IN "ARRANGE' IS BEYOND INPUT RE(;Oi-F) 
LENGTH. 

Same as 520, but for ARRANGE. 

522 FIELD REFERENCED IN 'SUM' IS BEYOND INPUT ~ECO~~!) 
LENGTH. 

Same as 520, but for SUM. 

523 FIELD REFERENCED IN 'KEY' IS BEYOND INPUT RECOPj) LEN(JTH 

Same as 520, but for KEY. 

525 INVALID DUMMY ASSIGNED FOR OUTPUT FILE 

The assignment ot a dummy tile a~ Ol1tDUt nt t~p '-"il)l:!" 

or MERGE is not allowed. 

526 EXTERNAL FILE NAME UNKNOWN FOk OUTPUT FILE 

Same as 519, but tor output tile. 

528 INVALID DUMMY ASSIGN FOR SYSIN FILE 

A dummy file 15 not allowed for the com~anrl f11~. 

529 EXTERNAL FILE NAME UNKNOWN FOR SYSIN FILE 

530 

Same as 519, but for the command file • 

INSUFFICIENT SIZE GIVEN 

The SOHT cannot be performeci with the working s~t 
specified. Increase this value and re-submlt thp 
step. 
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Table C-,j (cant.) DSL DIAGNOSTICS 

YYY Text and Explanations 

532 INSUFFICIENT WORK SPACE SPECIFIED 

The size of the disk work tile Is not sufficient to 
perform the sort. ~ee toe computation formula in 
Appendix A. 

534 SYSTEM ERROR - SYSIN FILE 

A secondary message follows which gives the system 
return code that caused the messaqe to be output. Tne 
error may occur during the open of the command tile. 

535 I/O ERROR - SYSIN FILE 

Same secondary message as for 534. Message issued 
when a readre·cord operation on the command tile 
terminates abnormally. 

536 SYSTEM ERROR - ON CLOSE SYSI N FI LE 

Same secondary message as for message 534. The close 
operation on the command file has been unsuccesstul. 

538 INVALID DUMMY ASSIGN FOR VlORK FILE 

The assiqnment ot a dummy file as sort disk work tile 
is not allowed since the sort cannot be executed. 

539 EXTERNAL FILE NAME UNKNOWN FOR WORK FILE 

Same as 519, but for work file. 

541 SEQUENCE ERROR 

During the merqing phase of the sort, a sequence 
error is found in a string. The error can be the 
resul t of a previous I/O error. The step can be 
re-submitted uslno another drive for the work file. 
If the error persists, reter to your supporting 
organ1 za ti on. 

542 WORK FILE OVERFLOW 

Same as messaae 532. 
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Table C-3 (cant.) DSL DIAGNUSTICS 

YYY Text and Explanation 

545 TOTAL NUMBER OF ~10RK FILE EXTENTS GT 16 

The sort disk work file cannot extend over more than 
16 extents. If such an error occurs, preallocate and 
format your disk work file aqain. 

547 EXTERNAL FILE NAME UNKNOr-lN FOR LOG FILE 

Same as 519, but for the file described under LOGFILE 
in the JCL. 

549 SYSTEM ERROti - Oj~ i\t~ ITE LOG FI LE 

Error when attempting to write a record onto the log 
file. A secondary messaqe is displayed which shows 
the system return code that caused the messaqe to be 
issued. 

550 INCONSISTENT DATA DATA LOSS 

Message issued when sort discovers, at the end of the 
output file creation, that the number of output 
records is less than the number of input records 
(after substracting the number of omitted records, 
the number of deleted records and the number of 
invalid.records). If such a message is issued, please 
inform your supporting organization. 

551 I ;~CON~ I STENT DATA DATA GAl N 

Same as 550, but when toe number of output records is 
nreater than the number of input records. 

552 FIRST RECORD TO BE ?aOCESSED IS BEYOND END OF FILE 

Check the START parameter In the SSORT statement. The 
value qiven is too high. 

553 EhD OF FILE REACHED BEFORE LAST RECORD TO BE PROCESSED 

liarninq tnJ.:!ssaqe. The value given in HALT is too hlqn. 
Sort process will be performed normally and 
terminated with a ~EVI status, i.e, all the records 
from the one specified in START up to the last one 1n 
the tile will be sorted. 
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Table C-3 (cont.> DSL DIAGNOSTICS 

YYY Text and Explanation 

554 SYSTEM ERROR - ON CLOSE LOG FILE 

The secondary message shows the system return code 
that caused the messaqe to be printed. ~ 

555 LOG FILE OVERFLCHi I 
Physical end of log file has been reached before all 
the invalid record have been output. 
Specify a bigger file. 

556 SYSTEM ERROR- ON OPEN LOG FILE 

A secondary message shows the system return code that 
caused the message to be printed. 

557 INVALID ERROPT KEYV .. ORD FOR HFAS FILE 

Only ERROPT = PRINTID is allowed for HFAS file. 
Another specification will cause this message be 
printed. 

560 SYSTEM ERROR - ASSIGNMENT 

561 

562 

563 

580 

A secondary message shows the system return code that 
caused the assignment phase to terminate abnormally. 
In this case please ~nform your supportlnq 
organization. 

. ...... ,-

SYSTEM ERROR - PRESORT 

Same as 560, but for the internal sort phase. 

SYSTEM ERHOR - MERGE/LAST PASS 

Same as 560, but for the external sort phase. 

SYSTEM ERROR - COLLATE 

Same as 560, but for the merging of files invoked 
through SMERGE 

SYSTEM ERROR - ON CHECKPOI NT 

A secondary message shows the system return code 
given by the checkpoint function. Please inform your 
supporting organization. 
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Table C-3 (cont.> DSL DIAGNOSTICS 

YYY Text and Explanation 

581 51 ZE VALUE IS TOO SMALL 

The value specified in the SIZE keyword of SSORT (or 
the default value) is not sufficient. Refer to the 
SIZE parameter specification in Section II; 

582 SIZE VALUE IS TOO LARGE 

Same as 581, but in this case a SIZE value that is 
too high was specified. 

S83 r'iOHK FILE ILLEGAL DEVCLASS 

The file specified to tile sort as disk work file, 
does not reside on a supported device class. 

622 . Same as 522 

623 SYNTAX ERROR,KEYrlORD INVALID FOR HFAS FILE 

A secondary messaqe shows the invalid keyword. 

624 SYNTAX ERROR , PARAMf:.lER INVALID FOR HFAS FILE 

A secondary messaqe shows the invalid parameter. 

625 SYNTAX ERROR,DATA TYPE INVALID FOR HFAS FILE 

A secondary messaqe snows the wronq sentence. Only 
characters are valid data types for HFAS files. 

626 LITERAL-DATA TYPE INVALID IN .J'INCLUDE'/'OMIT~ FOR HFA!:> 
FILE 

A secondary messaqe shows the wrong literal. Only 
characters are valid data types for HFAS files. 

627 SYNTAX ERROR,OPERATOR INVALID FOR HFAS FILE 

A secondary message shows the invalid operator. Only 
character string operations are allowed for HFAS 
files. 
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Table C-3 (cont.) DSL DIAGNOSTICS 

YYY Text and Explanation 

628 I/O ERROR - ON READ WORK FILE 

A secondary message gives the external device name 
(e.g. MT03 or MS02) where the unrecoverable I/O error 
was detected and a four-digi t hexadec 1mal COdA 

representing the abnormal 1/0 completion code ~c:: 
returned by PIO. Such a message wi 11 be follow;.lrl hy 
the sort abortion with a SEV.i status" thus p.nAbling 
the ooerator to dismount the work volume and "1011nt it 
on another drive and restart the step frOM the lAst 
checkpoint. For disk ~orts the relevant track 8dirpS5 
Is printed: ADDRESS I CYL/TRACK. 

629 I/o ERROR - ON WR lIE WORK FILE 

Same as 628, but fo~ write operations. 

630 1/0 ERROR - WRITE T.M. WORK FILE 

Same as 628, but when attempting to write a tap~ mark 
onto a work tape during a tape sort. 

631 1/0 ERROR - SKIP T.M. ViORK FILE 

Same as 630, but when trying to skip to the next tape 
mark. 

632 I/O ERROR - FORMAT WORK FILE 

Same as 628, but when attempting to format a tr3ck 
when a temporary file is used as sort disk wor~ file. 

633 1/0 ERROR - SKIP TO BACK I.M. ViORK FILE 

634 

Same as 628, but when attemnting to reposition A work 
tape after a restart. The operation of skip to tnre 
mark and backspace is unsucce 55 fu 1. 

I/O ERROR - FORWARD SPACE BLOCK WORK FILE 

Same as 628, but when attempting to reposition n work 
tape after a restart. A forwArd spAce block commAn~ 
terminates Rbnormally. 
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In addition to thosR in lable C-3, certain other messayes ~av bp 
issued in exceotional circumstances. In this cas~. the orq~ni7.~ti0n 
supportinq the installation should be intorm~d. The fTles.~agp..c: 

concerned are listed below' 

010 SYNTAX E Rli OR, KE::Y~~()RD I NVAL I 0 IN' SORT' PARAGRAPH 
011 SYNTAX EKI10R. KEY~~()RD INVALID I:~ 'MERGE' ~ARAGRAPH 
031 SYNTAX ERkOH. 'FILES' MISSING 
517 INPUT FILe NOT ASSIGNED 
524 OUTPUT FILE NOT ASSIGNED 
527 SYSIN FILE NOT ASSIGNED 
531 INSUFfICIENT ~'~()RKTAPES SPECIFIED 
53 7 ~~()RK f- I L E NoT A SS I GN ED 
543 INVALID VOLUME OR DEVICE ASSIGNMENT FOR INPUT FILE 
544 INVALID VOLUME OR DEVICE ASSIGNMENT t=OR OUTPUf FILE 
548 LOG FILE NOT ASSIGNED 

~ARNINGS 

~ a r n i n y 5 are 9 i v en w hen the fun c t ion r e '-FJ est p d by the 11 s e r 1 ~ r1 rj c: t 0 

a situation that SORT Judges semi-normal. These cases are: 

• empty output tiles 

• invalid records have been rietected 

truncation may have occurred (maximum outrlJt recorrf Si7" i~ 
smaller than mAximum input record sizp) 

end 0 f f i 1 e hac; bee n rea c he d be for e the HALT v A 1 u p (1 0 Ai ,~ 1- f"'\ 

message number 553) 

SEC()NDA~Y MESSAGES 

Usually the 5econdary message aopears in con.llInction with A 

parameter error diagnostic; how~vert pxcertions exist f0r T1Pr,S:1){~r::: 

j61. and 562. See Table C-4. 

INVALID HECOI1DS 

For records haviny an invalirl length the following mesq~9P is 
displayed: 

. INVALID Ht:CORD cau~e I recorrl nUrTlher 

Cause may be I.NCLUDE/OMIT or KEY/ARRANGE/SUn dependinq nn thil 
unsatisfied criteria. Record number is the recnrri seriAl nlrnhpf 
maintained by SORf. SORT cOllnts the r~cordc: whpn renrlinu thf' i;-:'Y!t. 
ti Ie start in'J at I f0r thp first record. 
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Table C-4. System t:rror Secondary Messayes. 

Message No. Secondary Messaye Text 

561 ,562 v~RK DISK - HEAD 
561 ! 562 WRK DISK - ~~R I TE 
56 J ,562 WRK DISK - HEAD BUF 
561,562 WRK DISK - ~AJR I TE F3UF 
562 WRK TAPE - :-?EAD 
561 ,562 rJRK TAPE - ~"j RITE 
561,562 ~kK TAPE - ~'JR ITE TM 
561,562 r~RK TAPE - SKIP TM 
56J,562 WRK TAPE - ViR ITE ID 
562 WRK TAPE - HEAD 10 
562 V~RK TAPE - HEAD BUF 
561,562 WRK TAPE - r"lHITE BUF 
562 READ SEMAPHORE LINK 
561,562 WRITE SEMAPHORE LINK 

* 
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APPENDIX D 

DECLARING rlORK SPACE ~ITH SSORTWORK 

The extended JCL statement SSORTWORK is placed inside the stP.p 
enclosure of a Job step, which invokec; the SORT facility in a 
dynamic manner (for example, the SORT verb in COBOL). Thp. purnf)c:;e 0 t 
SSORTWORK is to assign to the job step the rp-quired work filp. C:r)nCf'. 

As with SSOtiT, there are three different work space possib111tip.'5 1 

1) TAPE BASED' a minimum of three and a maximul'fl of six ~OHK trlnpc; 
Are spec 1 tied. 

2) DISK BASED' a permanent or temporary disk file on one or morp. 
v 0 I u m e 5 iss p e c i f i ed. I fat em po r a ry f i lei sus edt h P. nth P. c; i 7. fI • * 
in cylinders must be declared. This temrorary file will ~lw~yc; 
be given the namA tLSRTWKD. 

3) If neither disk nor tape information appears 1n the SSORTV40RK 
statement, a temporary file of ]0 cylinders on a re~ident volume 
Is allocated, with the name H-SRTWKD. 

SSORTWORK WKTAPE[SJ =(NBDV=n,DEVCLASS=device-class-name) 

WKDISK[S] 
=( ~external- fl1p.-namAI 

(SIZE = cylinders \ 

l
CAT I 

[.FILESfAT = UNCAT\] 

[.CATALOG = nJ 

RESIDENT 

[. DEVCLASS= device-class-name ]) 
[. MED I A =(~ WORK l)] 

~medla-name [, ••• ] \ 
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:-;yntAx 

The pdrameters anrl thpir vAlues are as Jescriberl in Sectinn II '")r 
this ~anual. 

$ J () Bel S , USE R = P J J C • r) : ~ ( ) J L: C 1" = LX? :;~ ; 

SCOMM 'THE NEXT STATEMENT EXECUTES THE COBOL 
COMPILER kt:SULTINU IN THE THANSLATION 
of -lHt: COBOL PROURAM C()NTAL~ED IN 
fHt: INPUT ENCLOSURE SAMPLESORT' a 

~-':()o!.)L ~OiJKCt: = *SAMPLESOI?f ,XR!:.F 

SC()N~J 'THe NEXT SfATEME:NT C:XECUTES THE LINKEli 
ff~ICH, USING THE RESULT of THE COMPILATION, 
dlLl ciUllO A LOAD M()DULE NAMED SAMPLESOHT 
AJ~D Sf ORE IT IN A LIBRARY NAMED PLML' 

SLINKEr? SAMPLt:SORT, ()UTlIB=(PlMl,I1EVCLASS=MS,MELJIA=HI154); 

S COM·Y , Trit: FO LL{),~ I NG STE P eNCLOSURE: EX ECUTES 
THe LOAn MODULE SAVPLESORT. SINCE T~-{E PROGRA~~ 
SAMtJLES<Hrf USES THE SORT VeHA, A SSORTr40RK 
S!'AIEMf:NT IS REQUIRtD ~ITHl!'~ THE STEP. NoTI:: 
t..L::>() fHAT [1'4() SASSlvN STATEMENTS ARE PRESENT, 
():~ ': (. l"Hl I NTERN.A,L FILE NAj'~E SA'~PLE, THE of HER 
,~l (H INTEi-<NAL FlU:: f~AME SORTOUT.' 

SSTt:t-> SAMPLt:S()!iT,t=llE=(PLMl,f)EVCLASS=MS.~EDIA=BD54); 

SASSIGN SAMPL~.INV~AS·[,fIlESTAr=UNCAT,DEVCLASS=~T, 
MEDlf1.=TV46 ; 

SASSliJN '-)()Hl(ltJl ttJn~ IlE, FILESTAT=UNCAl,DEVCLASS=MS, 
'Ai:DIA=bD22; 

, rl,J=~{E: Nf)ti f<)LL()~'t::> THE:: INtJUT l:NCL05URr: SAMPLES(li~ 1 
,,;'~II..>~ C()NTAINS THE COBOL SOURCE PROlJRAl-1' 

St.M~Lt:~()kT • TYP::: = CogOL 

I U c l'~ r I FIe A r I () N D I V I (3 I () N • 
~H()0KAM- ID. SAMPLr:SORT. 

~ N V 1 ~~ ( ) N ,1.\ C r.. [ D I 'y I S I () N • 
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APPENDIX E 

COLLATING SEQUENCES 

The tables below show the collating sequences available with the 
sort utility. The tables show the characters in ascending order, 
from top to bottom, and left to right. They begin with the 
-lilow-value" and finish wi th the "high-value,lI. 

Table E-I. EBCDIC (Series 60 Level 64) Character Set 

Hexa- Graphic H36 Hexa- Graphic H36 
decimal pooch decimal punch 

00 low-val 12-0-1-8-9 20 11-0-1-8-9 
01 12-1-9 21 0-1-9 
02 12-2-9 22 0-2-9 
03 12-3-9 23 0-3-9 
04 12-4-9 24 0-4-9 
05 12-5-9 25 0-5-9 
06 12-6-9 26 0-6-9 
07 12-7-9 27 0-7-9 

08 12-8-9 28 0-8-9 
09 12-1-8-9 29 0-1-8-9 
OA 12-2-8-9 2A 0-2-8-9 
OB 12-3-8-9 28 0-3-8-9 
OC 12-4-8-9 2C 0-4-8-9 
00 12-5-8-9 20 0-5-8-9 
OE 12-6-8-9 2E 0-6-8-9 
OF 12-7-8-9 2F 0-7-8-9 

10 12-11-1-8-9 30 12-11-0-1--8-9 
I ) 11-1-9 31 1-9 
12 11-2-9 32 2-9 
13 11-3-9 33 3-9 
14 11-4-9 34 4-9 
15 11-5-9 35 5-9 
16 11-6-9 36 6-9 
17 11-7-9 37 7-9 

18 11-8-9 38 8-9 
19 11-1-8-9 39 1-8-9 
IA 11-2-8-9 3A 2-8-9 
18 11-3-8-9 38 3-8-9 
IC 1 J -4-8-9 3C 3-8-9 
aD 11-5-8-9 3D 5-8-9 
IE 11-6-8-9 3E 6-8-9 
IF 11-7-8-9 3F 7-8--9 
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Table E-J (cont). EBCDIC (Series 60 Level 64) Character Set 

Hexa- Grapnlc H36 I 
I 

decimal punch 
Hexa-

I 
Graphic H36 

decimal puncn 

40 space no punches 60 - II 
41 12-0-1-9 61 / 0-1 
42 12-0-2 62 11-0-2-9 
43 12-0-3-9 63 11-0-3-9 
44 12-0-4-9 64 11-0-4-9 
4::> 12-0-5-9 65 J J -0-5-9 
46 12-0-6-9 66 11-0-6-9 
41 12-0-7-9 67 11-0-7-9 

4d 12-0-8-9 68 11-0-8-9 
49 12-1-8 69 0-1-8 
4A 12-2-8 6A I J 2-11 • 
4B • 12-3-8 6B , 0-3-8 
4C < 12-4-8 6C % 0-4-8 
4U ( 12-5-8 6D - 0-5-8 
4E + 12-6-8 6E > 0-6-8 
4F • 12-7-8 • 6F ? 0-7-8 

50 & 70 12-11-0 
51 12-11-1-9 71 I 2- 1 1-0-1-9 
52 12-11-2-9 72 I 2- 1 1-0-2-9 
53 12-11-3-9 73 I 12-1 1-0-3-9 
:)4 J 2-11-4-9 
55 J 2-11-5-9 
56 12-11-6-9 
57 12-11-7-9 

I 

74 I 1 2- 1 1-0-4-9 
75 

I 
1 2- I 1-0-5-9 

76 I 2- I J -0-6-9 
77 

I 
12-11-0-7-9 

58 12- J 1-8-9 78 I 2- 1 1-0-8-9 
S9 11-1-8 79 , 1-8 
5A ! 11-2-ti 7A I 2-8 
SB $ 1 J -3-8 78 # 3-8 
5C * 1 J -4-8 7C @ 4-8 
5D ) 11-5-8 7D J 5-8 
5E ; 11-6-8 7E = 6-8 
!'.)F 11-7-8 7F ·11 7-8 
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Table E-l (cant). EBCDIC (Series 60 Level 64) Character Set 

Hexa- Graphic H36 Hexa- Graphic H36 
decimal punch decimal punch 

80 12-0-1-8 AD 11-0-1-8 
8t a 12-0-1 AI - 1 1-0-1 
82 b 12-0-2 A2 s 11-0-2 
Q') c It 2=0-3 VoJ 

84 d 
1
12

-
0

-
4 

85 e 12-0-5 
86 f 12-0-6 
87 g 112-0-7 

A3 .. , . ,r. 

I I ... I II-V-.' 

A4 U J 1-0-4 I A5 v 11-0-5 
A6 w 1 1-0-6 
A7 x 11-0-7 

88 h 12-0-8 A8 Y 11-0-8 
89 i 12-0-9 A9 z J 1-0-9 
8A 12-0-2-8 AA 11-0-2-8 
88 12-0-3-d AB 11-0-3-8 
8e '12-0-4-8 
80 12-0-5-8 
BE 12-0-6-8 
8F 12-0-7-8 

AC 11-0-4-8 
, 

AD 11-0-5-8 ! 
AE 11-0-6-8 

i AF 11-0-7-8 

90 112-11-1-8 
91 J 112-11-1 
92 k j12- J 1-2 
93 1 12-11-3 

80 I 1 2- 1 1 -0- 1 -8 
Bl I J 2-11-0-1 
82 12-11-0-2 
83 12-11-0-3 

94 m J 2-1 J-4 84 12-11-0-4 
95 n 12-1 J-5 85 12-11-0-5 
96 0 12-1 )-6 86 J 2-11-0-6 
97 p J 2-11-7 81 12-11-0-7 

t 
I 

98 q 12-1 J-8 
99 r 12-11-9 
9A 12-11-2-8 

B8 12-11-0-8 i 

89 J 2-11-0-9 I 
SA 12-11-0-2-~ J 

98 12-11·-3-8 BB J 2-11-0-3-8 
9C 12-11-4-8 Be I 2- 11 -0-4-8 
90 12-11-5-8 SD 1 2- 1 1-0-5-8 
9E 12-11-6-8 BE 12-11-0-6-8 
9F 12-11-7-8 SF I 2- I I -0-7-8 
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Table E-l(cont). EBCDIC (Series 60 Level 64) Character ~et 

rlexa- Graphic H36 
decimal punch 

Hexa- Graphic H36 
decimal punch 

CO { 12-0 EO \ 0-2-8 
Cl A 12-1 EI 11-0-1-9 
C2 B 12-2 E2 ~ 0-2 
C3 C 12-3 E3 r 0-3 
C4 0 12-4 E4 U 0-4 
C~ E 12-5 E5 V 0-5 
C6 F 12-6 E6 rt 0-6 
Cl G 12-7 E7 X 0-7 

C8 H 12-8 E8 y 0-8 
C9 I 12-9 E9 Z 0-9 
CA 12-0-2-d-9 EA ) 1-0-2-8-9 
CB 12-0-3-8-9 EB 11-0-3-8-9 
CC 12-0-4-8-9 EC 11-0-4-6-9 
CD 12-0-5-8-9 ED 11-0-5-8-9 
CE 12-0-6-d-9 EE 11-0-6-8-9 
CF 12-0-7-8-9 EF 11-0-7-8-9 

DO } 11-0 Fa 0 0 
01 J I J-I Fl 1 1 
02 K 11-2 F2 2 2 
03 L 11-3 F3 3 3 
D4 M 11-4 F4 4 4 
D:> N 11-5 F5 5 5 
06 0 11-6 F6 6 6 
D7 P 11-7 F7 7 7 

08 Q 11-8 Fa 8 8 
09 R 11-9 F9 9 9 
DA 12-1 1-2-8-9 FA 12-11-0-2-8-9 
DB 12-1 1-3-8-9 FB 12- 1 1-0-3-8-9 
DC 12-11-4-8-9 Fe 12-11-0-4-8-9 
DO 12-11-5-8-9 FD 12- J 1-0-5-8-9 
DE 12-1 1-6-8-9 FE 12- 1 1-0-6-8-9 
DF 1 2-1 1-7-8-9 FF 12-11-0-7-8-9 

E-04 



Table E-2 below shows the collating sequence for the Series 100 
character set. The .IIHexadecimal·1I column qives the oriqinal internal 
value of the character in a Series lOa system. The rightmost column 
shows the hexadecimal value which the character has atter 
translation into the Series 60 Level 64 environment. 

Table E-2. Series 100 Character Set 

ll-.fov!:llrio"'im~l ~lA I J a ....,'" \...I ...... "''' ... 111"-' ...... I "' .... vp'." v I ' I .... I ,.JV I L..U",u ... ", 

pre-translation punch punch 

00 

I 
low-val 00 

40 0 0 0 FO 
41 1 I I FI 
42 2 2 2 F2 
43 3 3 3 F3 
44 4 4 4 F4 
45 5 5 5 F5 
46 6 6 6 F6 
47 7 7 7 F7 

48 8 8 8 F8 
49 9 9 9 F9 
4A ( 8-2 12-8-2 4A 
48 If 8-3 8-3 78 
4C @ 8-4 8-4 7C 
4D I 8-5 8-2 7A 
4E > 8-6 0-8-6 6E 
4F ? 8-7 0-8-7 6F 

50 space no punches no punches 40 
51 A 12-1 12-) Cl 
52 B 12-2 12,-2 C2 
53 C 12~3 J 2-3 C3 
54 D 12-4 12-4 C4 
55 E 12-5 12-5 C5 
56 F 12-6 12-6 C6 
57 G 12-7 12-7 C7 

58 H 12-8 12-8 C8 
59 I 12-9 12-9 C9 
5A & 12 12 50 
58 • 12-8-3 12-8-3 48 
5C ] 12-8-4 11-8-2 4F 
5D ( 12-8-5 12-8-5 40 
5E < 12-8-6 12-8-4 4C 
5F , 12-8-7 0-8-2 EO 
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Table E-2(cont). Series 100 Character Set 

Hexadecimal Graphic HI4 H36 EBCDIC 
pre-translation punch punch 

AO 11-0 11-8-7 5F 
Al J 1 ) -I J 1-1 01 
A2 K 11-2 11-2 02 
A3 L 11-3 11-3 03 
A4 M 11-4 11-4 D4 
A5 N 11-5 11-5 D5 
A6 0 11-6 11-6 D6 
A7 P 11-7 11-7 07 

A8 Q 11-8 J 1-8 08 
A9 R 11-9 11-9 09 
AA - II J 1 60 
AB $ 11-8-3 11--8-3 58 
AC * 11-8-4 I J -8-4 5C 
AD ) 11-8-5 11-8-5 50 
AE ; 11-8-6 11-8-6 5E 
AF ~ 1 J -8-7 8-5 70 

80 + 12-0 12-8-6 4E 
Bl / 0-1 0-1 61 
82 S 0-2 0-2 E2 
83 T 0-3 0-3 E3 
84 U 0-4 0-4 E4 
85 V 0-5 0-5 E5 
86 W 0-6 0-6 E6 
87 X 0-7 0-1 E7 

88 Y 0-8 0-8 E8 
89 Z 0-9 0-9 E9 
SA - 0-8-2 0-8-5 60 
BB , 0-8-3 0-8-3 68 
BC % 0-8-4 0-8-4 7C 
SO = 0-8-5 8-6 7E 
BE .. 0-8-6 8-7 7F 
BF I 0-8-7 11-8-2 5A 
FF hi-val FF 

NOTE. Vwhen two entries appear in the graphic column in Table E-2, 
the first graphic is the original series 100 character and the 
second 1s the graphic value after translation into EBCDIC. 
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Table E-3 below shows the effect of COLLATE=H200 on a Series 
200/2000 disk or tape file. The octal values are those which exist 
in a Series 200/0 system. 

Table E-3. H200 Collatinq Sequence for Series 200/0 Files 

Graphic Octal I Hex I 
I I 

IGraohi c I Oc tal I Hex I 
I I I 

0 00 
I 

00 
I J 01 01 

2 02 ~ 02 I 3 03 03 

- 40 20 
J 41 2) 
K 42 I 22 
L 43 23 

4 04 04 M 44 24 
5 05 05 N 45 25 
6 06 06 0 46 26 
7 07 07 P 47 27 
8 10 08 Q 50 28 
9 II 09 R 51 29 , 12 OA # 52 2A 
= 13 OB $ 53 2B 
I 14 OC * 54 2C 

Blank 15 OD .... 55 2D 
> 16 OE 56 2E 
& ) 7 OF ! 51 2F 

+ 20 10 < 60 30 
A 21 1 I 1 61 31 
B 22 )2 S 62 32 
C 23 13 T 63 33 
D 24 14 U 64 34 
E 25 15 V 65 35 
F 26 16 ri 66 36 
G 21 17 I.. 67 37 
H 30 )8 y 70 38 
I 31 19 Z 11 39 , 32 lA tI 72 3A 

• 33 1 B • 73 38 
) 34 Ie ( 74 3C 
% 35 JD 75 3D 

36 IE 76 3E 
1 37 1F 77 3F 

E-07 



Table E-4 shows the effect of COLLATE = H200 on EBCDIC files. 

~hen two graphics are present (special characters), the first is the 
~erles 200 value and the second is the equivalent In Series 60 Level 
64. 

Table E-4. H200 Collating Sequence for EBCDIC Files 

Hexa- Graphic Hexa- Graphic Hexa- Graphic Hexa-Graphic 
decimal decimal decimal decimal 

0 FO 
1 FI 

A a CI 81 J j 01 91 
B b C2 82 K k 02 92 

/ 61 
5 s E2 

2 F2 C c C3 83 L I D3 93 T t E3 
3 F3 0 d C4 84 M m D4 94 U u E4 
4 F4 E e C5 85 N n D5 95 V v E5 
5 F5 F f C6 86 () 0 D6 96 W w E6 
6 F6 
7 F7 

G 9 C7 87 P p D7 97 
H h ca 88 Q q 08 98 

X x E7 
Y y E8 

8 Fa I i C9 89 H r D9 92 Z z E9 
9 F9 , 5E /I 78 @ 7C , 7D • 48 $ 58 t 68 
= 7E ) 50 * 5C ( 40 
I 7A % 6C .,. 7E • 4F • 

space 40 5F EO - 60 
> 6E ? 6F ! 5A 4A 
& 50 - } 60 DO < 4C 

+ { 4E CO 

Notel all other hexadecimal values have the same collating sequence 
value as hexadecimal 5F (qraphlc ). Double entries in the table such 
as MA a CI 81", indicate that the values are equivalent for 
collatIng purposes. 

E-OB 

A2 
A3 
A4 
A5 
A6 
A7 
AS 
A9 



Table E-5 shows the effect of COLLATE=ASCII for an EBCDIC file. 

Table E-5. ASCII Collating Sequence 

Graphic Hexa- Graphic Hexa- Graphic Hexa- Graphic Hexa-
decimal decimal decimal decimal 

NUL 00 space 40 g 7C 79 
SOH 01 • 4F , A Cl a 81 
STX 02 .n 7F B C2 b 82 
EIX 03 # 78 C C3 c 83 
EOT 37 $ 58 D C4 d 84 
ENQ 2D 'I' 6C E C5 e d5 ;b 

ACK 2E & 50 F C6 f 86 
BEL 2F " 70 G C7 q 87 
BS 16 ( 40 H C8 h 88 
HI 05 ) 5D I C9 i 89 
II 25 * 5C J DI j 91 
VT OB + 4E K D2 k 92 
FF OC t 68 L 03 1 93 
CH OD - 60 M 04 m 94 
SO OE • 48 N 05 n 95 
51 OF / 61 0 D6 0 96 

OLE 10 a FO p 07 P 97 
DCl I 1 J FJ Q 08 q 98 
DC2 12 2 F2 R 09 r 99 
TM 13 3 F3 S E2 s A2 
DC4 3C 4 F4 T E3 t A3 
NAK 3D 5 F5 U E4 u A4 
SYN 32 6 F6 V E5 v AS 
ETB 26 7 F1 W E6 w A6 
CAN 18 8 F8 X E1 x A7 
EM 19 9 F9 Y E8 y A8 
SUB 3F • 7A Z E9 z A9 
ESC 27 ; 5E 4A { CO 
IFS IC < 4C \ EO I 6A 
IGS JO = 1E ! 5A } DO 
IRS IE > 6E 5F - AI 
IUS 1 F ? 6F - 60 DEL 07 

OS 20 41 76 B8 
50S 21 42 11 B9 
FS 22 43 78 BA 

23 44 80 S8 
BYP 24 45 8A BC 
NL 15 46 88 BD 
LC 06 47 8e BE 
IL 17 48 80 SF 
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Table E-5(cont). ASCII Collatinq Sequence 

Graphic Hexa- Graphic Hexa- Graph1c Hexa- Graphic Hexa-
decimal decimal decimal dec1mal 

28 49 BE CA 
29 51 8F CB 

SM 2A 52 90 CC 
CU2 2B 53 9A CD 

2C 54 98 CE 
RLF 09 55 9C CF 
SMM OA 56 90 DA 
CUI IS 57 9E DB 

30 58 9F DC 
31 59 AO DO 

CC IA 62 AA DE 
33 63 AB DF 

PN 34 64 AC EA 
RS 35 65 AD EB 
UC 36 66 AE EC 

08 67 AF ED 
38 68 80 EE 
39 69 Bl EF 
3A 70 82 LVM FA 

CU3 38 71 83 FB 
RF 04 72 84 Fe 
RES 14 73 85 FD 

3E 74 86 FE 
EJ 75 87 FF 
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PERFORMANCE IMPROVEMENT 

The user wanting to get the best possible performance from a sort 
application should note the following: 

• Usin~ Checkpoint facilities has n ~ignificant impact on ~lAp~pd 
time. Performance degradation can be rO'.lghly evaluatpr1 hptw~pn 
'5% and 30%. 

• File p!acempnt I avoirl placiny the input and output filp.~ r")n 
the same pack as the disk work files. 

• Give the SORfSIZE narameter in the DSL. An exact valup. will 
produce a well tailored sort. In case of douht it is bettpr tn 
supply a value that is too big thBn none. 

• Sort per formanc es are improved if more mem0ry is su DP 1 i o.rl f0r 
the execution, so the SIZE keyword i5 of prime importance. A 
default value of 5j K bytes is allocaterl if the keyword ie; 
absent from SSORT. The upper and lower values are pxrlainprj 
hereunder-

- lower value - 22K + MAX (input file buffers. outpnt filo 
bufters) 

* 

input file buffers = total size allocp.ted for bllffprc; t:> 
rrocess the inp!Jt file. If n renrpspnt~ 
the inplJt fib~ block 5iz~ thp.n tho 
total inollt filp. huffprs si7.p is 
computeri flS: 

DATAHUF * B * BPn I 
I t standard VAIIJp.s for number of 
bufter~ and number of block~ rer hlJf'fpr 
are uspd then thA innut filp huffprs 
~1zp i«:;1 

2 * R 
output file butters = same comoutation AS fnr input fi]p. 

butters. 
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For example: ::>urmose tne input Anj Ofltout fi les n"vp the <;~"'C'.l 

b 10 c k 5 i z e 0 t 4 K. i1 hen us i n y s tAn rl A r rl 0 n t i '1 n s tor i no I ! t A n,1 
outout fi Ie processing. the rrJini'TlIJ;n value for ::iIlt: ie; 30. I ~ 
you use sinyle buttering f0r 1np'1t anri 0!JtOIJt, VOII CAn Y'"Prl!)("'~ 

tnis value to 26. 

I - u pp e r v d 1 UP = ~ I 2 b v t p s 

I [he BLKSIZE keyword should be specified in the OUTFILE 
description wrlen the outpl1t tile and the inofJt filp have n~t 
the same block size. [he keyword c;~ecl ficRt10n serves twn 
DlJrnOSes z 

I 

• 

i f the i no u t b 1 0 c k s i z e i s 13 r 9 e r t h~ nth e 0 u t nt J t b 1 0 c 1< Cj i 7 P • 

ttlen performAnces will be bptt~r whnn ~r~cifyin'.l BLK~IZE in 
the OUTbILt:. 

if the output block size is lRr';18r thAn tho inDl!t block sizf-~ • 
then it the BLKSIZE vallJe is nl)t soecified. SOf?T may AXC~prl 
the snecified working 5et. 

The rei s no nee d to 5 Dec i f y t his b:~ y w (') r rl i f t h p i !l 0 lIt til P ,1 n r j 

the outout file have the SAme bll)ck Si7P.. 

The REtJORT option has an influence on n~r fnrr1Ance. 

Ihe ~election of PARAMS or ALL will slightlY rlp.grArle 
performance it the value of SIZE is hi~h. hut rle:Jr~'iRtif')n C4n 
h Po 'rna r e 1 mp () r tAn t for 5 maIl W 0 r kin -:J c:; P t ~. ? A PAM S n r .\ L L ~!"'. ') I I 1 ; • 
bp 1J5ed tor debugging thp. sort A:)ol iCFlt1on. ()nCA ::1'-'hll(]qo'i +:h~"l 
AU 0 I Top t ion (ri e t i3111 t J C L val u e) r r n v 1 rl 0 s ~ n rj I ! '-..~ h i n f('l r r'1 =j t, i '") r~ • 
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APPENDIX G 

SORTING CARD FILES AND SUBFILES 

CARD FILES 

• The card file can be transferred to a sequential disk file. 
which can then be sorted in the normal manner 

• The SYSIN facility can be used 

• The cards can be directly input to the SORT. 

Using SYSIN 

The card deck to be sorted 1s placed betweAn SINPUT and SENDINPUT 
cards. The JCL SSORT statement re fers to the input filp. thus: 

••• ,INFILE = (input-enclosurp.-name.FILESTAf = IN), ••• 

This statement will produce a warning mes5Ag~ at JeL translation 
time but no corrective action is necessary. The input encloslJrp '",111 
be written in SARF format. 

Using Direct Input 

The car.d deck to be sorted is prepared with a SEOS card at th~ enrl. 
In the SSORT statement, INFILE describes a card fIlA, with RECSI7E 
and BLKSIZE (at least) specified. Records may be one DPr card I 
( REF OR M = F) 0 r 5 eVe r alp e rca r~::j (R E C F () R M = F B ). RIo c k 5 1 z e s hn u 1 rl b P. 

either 80 or 51, depending on the type of cards used. The DEVClASS 
keyword must specify a card reader (I.e. CD/R/C80/MB >. I 

5)/MI 

Cards are read in SARF format and the punch code mu~t he H36c (Sincp 
the cards are read in SARF format, commAnd cards sue h FlS SliOL ")r • 
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SBIN are not allowed in the stream). At the beginning of the ~nrt, a 
messaye is sent to the operator to mOllnt the deck of cArrj~ nArt1,?rj in 
the input-enclosure-name of INFILE on the cRrd reader. 

The input-enclosure-name is purely tor operator irianti tlCAtinn. SOI-?T 
cannot check the identity of the deck. ~hen the operator switchps 
the card reader from standby to ready, the sort starts to re~~ th~ 
cards, stoppiny at the SEOS card. 

Since blocks are very small (80 or 51) the reading speed CRn be 
increased by specifyin..; BPB = 5 in the INFILE description. Th~t will 
result In the reading of 5 cards at eRch I/O opAration. U~in':1 ttlP 
default val(Jf~ of 2 for buffers (OATABUF keyword) will give a r~arling 
soeed close to the maximum device speed. 

SUBFILE SO~T 

The sortin..) of 5lfbf1les is treated in exactly the same way as 
sequential files (except that the SUBFILE keyword must be present), 
provided that trie subfile i~ in SARF format. Sort always ASS'Imp~ 
that data input to it i5 in SARt= format. Care must· be taKen. ~ ince 
subfiles are yenerally library members, 50 S 

- a special control record exists at the beginning of the ~IIbfl1e 

- the data in the recorrl Is preceded by an SSF header of 8 hytes 

It is then recommended to first convert the subfile from SSF tn SARf 
before sorting it. 
otherwise the control record will bp. input ta thp. sort (unless 
omitted by OMIT) and the other records procec;sp.ri with their SSF 
headers. 
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APPENDI X H 

SORTING RECORDS OVER IK BYTES IN LENGTH 

The input records to the sort utility have the following ~ize 
limitations: 

• ~hen work tiles are on tapes. maximum record size is 1600U 
bytes. 

~hen work files are on MSU0310, maximum record size is 7000 • 
bytes 

• When work files are on MSU0350 or MSU0400, maximum rpcor~ ~lze 
is) 3 000 by t e s • I 

When sorting large records, care must be taken to supply SOf.?T with 
sufficient memory. Insufficient memory allocation r~sults In mp.ssa~e 
number 581 being issued. The minimum value far SIZE given in Section 
I lis 

22K + max (input buffers, output buffers). 

This is valid ~r records up to JK bytes. When th~ records ar~ 
larger, the minimum value for SIZE In disk sorts 15 

14 + 7 * RECSIZE + MAX(input buffers. output buffers). 

for example, a sort of records of 5K bytes on a file which has ·1 

blocking factor ot 1, where double buffering is used on inplJt AIlr1 

output requires a minimum value of 

J 4 + 7 + 1 0 == 59 K by t e s to r SIZE. 

Clearly, 59K will not yield the best performance for the sort. hilt 
it is adequate. 

For tape sorts, calculate the minimum vaillp. of SIZE as tallows: 

14 + (NBDV + 4)· * RECS!ZE + MAX(lnout buffers, output hutfers) 

where NBDV is the number of work taoe~. 
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APPENDI X I 

CHECKPOINT/RESTART IN SORT 

If the REPEAT keyword is soecified in the SSORT JCL statement. the 
checkpoint mechanism is selected. This enables the SORT to he 
restarted after an abnormal termination ~om which recovery is 
possible (I/O errors). When such an error 1s detected by the SORT, 
the orocess is aborted with a SEV3 status. (Sometimes. howevp.r, when 
,read·ing the input file or writing the output fIle, sort may 
terminate with SEV4, even when the abnormal condition 15 an I/O 
error.) The following message is output on the operator consol~1 

AVI8 ddnn I/O ERRoR ON volume-name FOR ron 

The operator can then decide whether or not to change the device of 
the involved volume and restart the sort from the last checknoint. 

If the abnormal condition is a system crash, thp. sort rroceS5 Cnn 
also be restarted from the last checknoint. 

Note that no checkpoint is taken during the reading of the i nntrt 
file or the creation of the output filp. 
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