



































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































APPENDIX C. SHARED LIBRARY CATALOGED PROCEDURES

The shared library is a PL/I facility that allows an
installation to load PL/I resident library modules into the link
pack area (LPA) so that they are available to all PL/I progranms.
This reduces space overheads.

The resident library subroutines to be included in the shared
library can be chosen by the installation; they must include the
initialization routine, the error—-handling routine, the open
file routine, and all modules addressed from the TCA that are
not identical for multitasking and nonmultitasking programs.
Further details of the shared library are given in 0S PL/1I
Optimizing Compiler: Execution logic, 0S PL/I Optimizing
Compiler: Installation Guide, and 0S_PL/I Optimizing Compiler:
Installation Guide for MVS.

The routines in the shared-library are held in link-pack-area
modules. Each of the link-pack modules contains a number of
library routines, and is headed by an addressing control block
known as a transfer vector.

You can use the shared library by using standard IBM-supplied
cataloged procedures and overriding the link—-edit and loader
procedure steps.

EXECUTION WHEN USING THE SHARED LIBRARY

Use of the shared library is specified by the linkage editor
statement INCLUDE SYSLIB(PLISHRE).

A load module created for use with one shared library will not
execute with a different shared library. You will have to
link-edit the object module again, including the dummy transfer
vector module for the different shared library.

If the FETCH statement is used, both load modules must use (or
neither can use) the shared library option.

Remember that the linkage editor or loader require a large
amount of main storage for external symbol dictionary tables
while processing the dummy transfer vector module. If you
specify SIZE=200K in the PARM field of vour EXEC statement for
the linkage editor or loader (and use a region or partition of
equivalent size), you will get sufficient main storage for
processing with the largest possible shared library.

Your PL/I program may take slightly longer to execute when using
a shared library, because all library calls have to pass through
the transfer vectors. However, your main storage requirements
for a region will be greatly reduced if you have carefully
selected your shared library modules to suit the operating
environment.

MULTITASKING CONSIDERATIONS

An installation can specify that it does not require either the
multitasking or the nonmultitasking modules in the shared
library. However, both multitasking and nonmultitasking
versions of the program region module will still be created.

The module for the unwanted environment will be a dummy. This
prevents problems should an INCLUDE PLISHRE statement be
included in a program that is intended to run in the environment
with no shared library. If this process was not carried out,
such a statement could result in the incorrect environment being
initialized.
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USING STANDARD IBM CATALOGED PROCEDURES

Standard IBM-supplied catalnged procedures that use the linkage
editor or loader (see Chapter 9, ™Cataloged Procedures™ on

page 273) can be used to specify the shared library. This is
done by overriding the SYSLIN DD statement in the link-edit or
load-and—go procedure steps to ensure that the shared library
addressing module is included.

For example, the cataloged procedure PLIXCL requires the
following statements to make use of the shared library.

//STEP1 EXEC PLIXCL

//LKED.SYSIN DD *
INCLUDE SYSLIB(PLISHRED
ENTRY PLISTART

(add further input here)

/%
You can add other linkage—editor control statements by placing
them as indicated. For example, to give the resulting load
module the name MINE, add the statement:

NAME MINE(R)

between the ENTRY and /% statements.

Appendix C. Shared Library Cataloged Procedures 405



APPENDIX D.

SAMPLE PROGRAM

This appendix, consisting of a PL/I sample program, illustrates
all the components of the listings produced by the compiler and
the linkage editor. You may also use this sample program to
verify that PL/I has been installed correctly on your system.

The listinas themselves are described in Chapter 2, "The
Compiler™ on page 3 and Chapter 3, "The linkage Editor and the
Loader? on page 65. .

The function of the program is fully documented in both the
preprocessor input and the source listing by means of PL/I
comments. These comments consist of lines of text each preceded
by 7% and followed by %/. Note that the /¥ must not appear in
calumns 1 and 2 of the input record because it will be taken as
a job control end of file statement.

fMost pages of the listings contain brief notes explaining the
contents of the pages.
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PL/I OPTIMIZING COMPILER VERSION 1 RELEASE 5.1 TIME: 14.23.46

OPTIONS SPECIFIED @

DATE: 1 MAY 85

OBJECT,ND;

*PROCESS AG,A,C,ESD,GS,IS,LIST,M,MAP,MAR(2,72,1),NEST,0F,STG,SYN,X; 00050000
OPTIONS USED @

AGGREGATE NOCOUNT ATTRIBUTES(FULL)

COMPILE NODECK CHARSET(60,EBCDIC)

ESD NOF LOW FLAG(I) Start of the compiler listing.

GOSTMT NOGONUMBER LINECOUNT(55)

INSOURCE NOGRAPHIC MARGINS(2,72,1) (::) List of options specified in the
LIST NOINMPRECISE SEQUENCE(73,80) PARM parameter of the EXEC
LMESSAGE NOINCLUDE SIZE(2087812) statement

MACRO NOINTERRUPT XREF(FULL) .

MAP NOMARGINI List of opti

NEST NONMDECK ist of options used, whether.
OBJECT NONUMBER obtained by default, or by being
OFFSET NOOPTIMIZE specified explicitly.

OPTIONS NOTERMINAL

SOURCE

STMT

STORAGE

SYNTAX

- PAGE

1



T3dg I/1d SO 80%

TZTW

JaTtdwoy But

BpTNY S,JdsuuEeds0.4d

PL/I OPTIMIZING COMPILER

7%%x%% PL/T SAMPLE PROGRAM. »*¥¥¥%/

PREPROCESSOR INPUT

/%%%%% PL/T SAMPLE PROGRAM. ¥*¥x¥%%/

747 T I IE T I IEIEIE I IEIE I3 I 36 36 36 36 I 336 36 I 3 2 36 3 I IE I3 36 36 I 36 I6 I6 I I I6 36 I 36 36 36 3 I 36 36 36 36 36 36 36 36 336 I6 J I % 3 36 %/

/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%
/%

USES COMPILE-TIME PREPROCESSOR TO MODIFY PL/I (F) SOURCE FOR
USE WITH THIS COMPILER. THE PREPRCCESSOR STATEMENTS FOLLOWING
COULD BE PLACED ON A LIBRARY AND USED TO MODIFY SEVERAL SOURCE
PROGRAMS BY MEANS OF THE PREPROCESSOR ZINCLUDE STATEMENT. THEY
PERFORM THE FOLLOWING FUNCTIONS:

1.

2.

CONVERT CALLS TO FOLLOWING PL/I (F) IHE... ROUTINES TO THE
EQUIVALENT NEW PL/I... ROUTINES-

IHEDUNHP/J/C/T  TO PLIDUMP,

IHESRTA/B/C/D TO PLISRTA/B/C/D,

IHECKPS/T TO PLICKPT,

IHERESN/T TO PLIREST/PLICANC,

IHESARC/IHETSAC TO PLIRETC.

CHANGE FIRST DECLARE/DCL STATEMENT FOUND TO INCLUDE

BUILTIN ATTRIBUTE FOR FOLLCWING BUILT-IN FUNCTIONS(WHICH

DO NOT TAKE ARGUMENTS, AND SO ARE NOT IMPLICITLY DECLARED

BUILTIN FOR THIS COMPILER - AS THEY WOULD BE FCR PL/I (F})-
DATE, TIME, OHCCDE, ONCHAR, ONSOURCE, ONLOC,
ONFILE, OMKEY, EMPTY, NULL.

NOTE: THE OMNCOUNT BIF IS OMITTED FROM THIS LIST, & IS USED
LATER TO SHCH THE EFFECT OF NOT DECLARING IT BUILTIN.
ANY REFERENCES TO IHE--- ROUTINES MUST BE REMGVED
FROM DECLARE STATEMENTS BEFORE THE SOURCE PRCGRAM IS
PREPRCCESSED, OTHERMWISE FAILURES MAY OCCUR WHEN THE
CONVERTED PROGRAM IS LINK-EDITED.

CHANGE 'NULLO' TO 'NULL® - THERE IS NO NULLO BUILTIN
FUNCTION FOR THIS COMPILER; NULL MUST BE USED BOTH WITH
POINTER AND OFFSET VARIABLES.

*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
*/
®/
*/

001060000

00150000
00200000
00250000
00300000
00350000
00400000
00450000
00500000
00550000
00600000
00650000
00700000
00750000
008006000
00850000
00300000
00950000
01000000
01050000
01100000
01150000
01200000
01250000
01300000
01350000
01400000
01450000
01500000
01550000
01600000
01650000
01700000
01750000

/6 IE I 6 IE 36 3 36636 36 36 6 6 36 36 36 36 36 363636 3636 360636 36 36 36 36 36 JE IEIEIEFEIEI 3 IE I H MMM MK NHXNH X XN XXX/ 301800000

PAGE 2

Source statements for the sample program,
exactly as they appear in the input stream.
These statements form the input data for the
preprocessor.  Preprocessor statements are
identified by the % symbol.

1. The first line of the input is included as
part of the heading for all pages of
the preprocessor and compiler listing.

2. Each input record is numbered
sequentially.

3. If an input record has a sequence number,
this number is printed.
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PL/I OPTIMIZING COMPILER

LINE
36
37

38
39

40

41

42
43
44

Z

/%%%%% PL/I

bCL (IHEDUMP, IHEDUMJ,
IHECKPT, IHECKPS)

DCL (IHESRTA, IHESRTB,
THERESH, IHESARC,

DCL  COUNT FIXED;

COUNT = 0

DEACTIVATE DECLARE, DCL
ACTIVATE DECLARE,
DCL NORESCAN

SAMPLE PROGRAM. ¥%%xx/

IHEDUMC,
ENTRY;

IHESRTC,
IHETSAC,

/%

/*
/%
/%

IHEDUMT, DECLARE, DCL, 01850000

71900000

IHESRTD, IHEREST, 01950000

NULLO) CHAR; 02000000

02050000

FIRST-TIME-IN SWITCH. */302100000

ENSURE MODIFIED STATEMENTS */;02150000
ARE NOT RESCANNED DURING %/ 02200000
PREPROCESSOR REPLACEMENT. %/302250000

PAGE
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PL/I OPTIMIZING COMPILER

/%3x%% PL/T SAMPLE PROGRAM. 33%%x/

LINE
45 7% DECLARE: DCL: /% GENERATE BUILTIN DECLARES. %/ 02300000
46 PROC RETURNS(CHAR); 02350000
47 COUNT = COUNT + 1 /% COUNT = 1 IF 1ST TIME IN. %/;02400000
48 IF COUNT = 1 02450000
49 THEN RETURNC( 'DCL (DATE,TIME,ONCHAR,ONSOURCE,ONCODE, ' || 02500000
50 *OHLOC , ONFILE ,ONXKEY,EMPTY,NULL) BUILTIN, ' || 02550000
51 'CKPT_RETC FIXED BIN(31),'); 02600000
52 ELSE RETURNC'DCL'); 02650000
53 b4 END; 02700000
54 7 IHEDUMP: IHEDUMJ: IHEDUMC: YHEDUMT: /% REPLACED BY CALL TO *®/ 02750000
55 PROC(ID#) RETURNS{CHAR) /% PLIDUMP ROUTINE, INCLUDING %/;02800000
56 DCL ID# CHAR /% ORIGINAL ID(IF PRESENT). %/;02850000
57 IF ID# = '*' THEN RETURN('PLIDUMP'}; 02500000
58 ELSE RETURMN('PLIDUMP(''TFCA'',''" || ID# || '*')');02950000
59 % END; 03000000
60 7% IHECKPS: IHECKPT: /% CHANGE TO PLICKPT. PL/I(F) %/ 03050000
61 PROC(ARG1, ARG2, ARG3, ARG4) /* DEFAULTS GEMERATED WHERE %/ 03100000
62 RETURNS(CHAR) /% NO ARGUMENTS ORIGINALLY. %/303150000
63 DCL (ARGl, ARG2, ARG3, ARG4) CHAR; 03200000
6% IF ARGl = '*' THEN ARGl = ‘‘''SYSCHK''‘; 03250000
65 IF ARG2 = '' THEN ARG2 = * '‘''i:; 03300000
66 IF ARG3 = '' THEN ARG3 = ' ''PS''’; 03350000
67 IF ARG4 = '' THEN ARG4 = ' CKPT_RETC'; 03400000
68 RETURN( 'PLICKPT(' || &RGL |1 *,* Il ARG2 || ', 03450000
69 . Il ARG3 |] ', 1] ARGG 1] *)')s 03500000
70 4 END; - - 03550000
71 b4 IHESRTA = 'PLISRTA® /% REPLACE */303600000
72 Z IHESRTB = ‘PLISRTB' /7% CALLS TO */303650000
73 V4 IHESRTC = °*PLISRTC® /% IHE--- %/303700000
74 Ve IHESRTD = 'PLISRTD’ /% ROUTINES %/3503750000
75 4 IHEREST = 'PLIREST' /% BY */3;03800000
76 % IHERESN = 'PLICANC® /% CALLS TO */303850000
77 V4 IHESARC = ‘*PLIRETC® /% PLI-~-- . */3039006000
78 7 IHETSAC = 'PLIRETC' /% ROUTINES. . */3;03950000
79 L% THERE IS NO NULLO BUILTIN FUNCTION FOR THIS COMPILER; 04000000
80 : NULL MUST BE USED INSTEAD. */3064050000

PAGE
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PL/I OPTIMIZING COMPILER

LINE
81

82

83
84

a5

100
101
102

103
104
105
106
107
108

/%xxx% PL/T SAMPLE PROGRAM. %%/

Z/% END OF PREPROCESSOR STATEMENTS; SOURCE STATEMENTS FOLLOW HERE: */3;04100000

Z NULLO = 'NULL'3

SAMPLE:
PROC OPTIONS(MAIN);

DECLARE (PDATE, PTIME) CHAR(6);
DECLARE CVAR CHAR(255) VAR;
DCL 1 BINVAR,

2 RETCORE FIXED BIN(31,0),
2 FBVAR FIXED BIN; i

PDATE = DATE;
PTIME = TIME;
PUT SKIP EDIT('SAMPLE PROGRAM: DATE = ‘', PDATE, ', TIME

04150000

04200000
04250000

04300000
04350000
04400000

04450000
04500000

04550000
04600000
=Y 04650000

PTIME) (A(23), P'99/99/99', A(9), P'Z9.99.99'); 04700000

RETCODE = 01013

ON ERROR
BEGIN;
CALL IHEDUMP;

/% THESE STATEMENTS ILLUSTRATE PREPROCESSOR REPLACEMENT AND USE
BUILTIN FUNCTIONS. THEY WILL NEVER BE EXECUTED.
CALL IHEDUMJ(127);
CALL IHEDUMC(RETCODE);
CALL IHEDUMT;

FBVAR = ONCCDE;

CVAR = ONCHAR;
CVAR = OHNSOURCE;
CVAR = ONLOC;
CVAR = ONFILE;
CVAR = ONKEY;

04750000

04800000
04850000
04900000

OF 04950000
*/05000000

05050000
05100000
05150000

05200000
05250000
05300000
05350000
05400000
05450000

PAGE
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PL/1 OPTIMIZIMG COMPILER

LINE
109
110
111

112
113

116
115
116

117
118

119
120
121
122

123
124
125

126
127

128 -

129
130
131
132
133
134

135
136
137
138
139
140

141

/%%xx% PL/T SAMPLE PROGRAM. ¥x®/

/% THIS STATEMENT, WHICH WILL NEVER BE EXECUTED, USES 'ONCOUNT' WHICH 05500000
IS NEITHER EXPLICITLY HCR IMPLICITLY DECLARED BUILTIN. THE EFFECT 05550000

IS SHOMN IN THE ATTRIBUTE LISTING AND DIAGHOSTIC MESSAGES. */05500000
FBVAR = ONCOUNT; 05650000

END; 05700000
/% THIS IS A DUMMY PROCEDURE TO ILLUSTRATE OTHER PREFROCESSOR 05750000
REPLACEMENTS/NON-IMPLICITLY DECLARED BUILTIN FUNCTIONS. 05800000

IT WILL NEVER BE EXECUTED. */05250000
DUMMY : 05500000
PROC; 05950000

DCL  AVAR AREA BASED(PVAR), 06000000

OVAR OFFSET(AVAR), , 06050000

A ENTRY RETURNS(CHAR(80)), 06100000

SIZE FIXED BIN(31,0); 06150000

AVAR = EMPTY; 06200000

PVAR = NULL; 06250000

OVAR = NULLO; 06300000

CALL IHESRTA('ARGI', 'ARG2', SIZE, RETCODE); e s %/06350000

CALL IHESRTB('ARG1', 'ARG2', SIZE, RETCODE, A); /% O  %/06400000

" CALL IHESRTC('ARG1', 'ARG2', SIZE, RETCODE, B); /% R  %/06450000

CALL IHESRTD('ARG1', 'ARG2', SIZE, RETCODE, A, B); /% T */06500000

CALL IHECKPS('ARGI', 'ARG2', 'PS', RETCODE); /% CHECKPOINT  %/06550000

CALL IHECKPT; /% CHECKPOINT %/ 06600000

CALL IHEREST; /% FORCE RESTRT %/06650000

CALL IHERESN; /% CANCEL CKPT %/06700000

CALL IHETSAC(RETCCDE); /% SET RETURN CODE(TASKING)  %/06750000

A: PROC RETURNS(CHAR(80));  END; /% DUMMY EXIT %/06800000
/% PROCEDURES */06850000

B: PROC(RECORD); DCL RECORD CHAR(80); END; /% FOR SORT. %/06900000
END DUMMY; 06950000

CALL IHESARC(RETCODE); /% SET RETURN CODE(NONTASKING) /07000000

PUT SKIP LIST('END SAMPLE PROGRAM'); 07050000

END SAMPLE; 07100000

PAGE
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PL/I OPTIMIZING COMPILER
PREPROCESSOR DIAGNOSTIC MESSAGES

ERROR ID L LINE MESSAGE DESCRIPTION

WARNING DIAGNOSTIC MESSAGES

IELO184I W 97 TCO FEW ARGUMENTS TO FUNCTION 'IHEDUMP'.

IELO184Y W 102 TOO FEW ARGUMENTS TO FUNCTION 'IHEDUMT'.
IELO217I W 102
IELOL184I W 131 TOO FEW ARGUMENTS TO FUNCTION ‘'IHECKPT'.

IELO217I W 131

END OF PREPROCESSOR DIAGNOSTIC MESSAGES

ARGUMENT LIST FOR PROCEDURE 'IHEDUMP' IS MISSING.

ARGUMENT LIST FOR PROCEDURE 'IHEDUMT' IS MISSING.

ARGUMENT LIST FOR PROCEDURE ‘IHECKPT' IS MISSING.

/%%3%6% PL/I SAMPLE PROGRAM. %/ PAGE

NULL STRINGS PASSED AS MISSING ARGUMENTS.
PROCEDURE INVOKED WITHOUT ARGUMENTS.
NULL STRINGS PASSED AS MISSING ARGUMENTS.
PROCEDURE INVOKED WITHOUT ARGUMENTS.
NULL STRINGS PASSED AS MISSING ARGUMENTS.

PROCEDURE INVOKED WITHOUT ARGUMENTS.

Diagnostic messages generated by the
preprocessor. All messages generated
by the optimizing compiler (including
the preprocessor) are documented in

the publication OS Optimizing Compiler:
Messages.

"ERROR ID" This identifies the
message as originating from the
optimizing compiler (IEL), and
gives the message number.

"L" This is the severity level of
the message.

the line in which the error
occurred.

@ "LINE" This gives the number of
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PL/I OPTIMIZING COMPILER

[~ R-N-]

STMT LEV NT
1 0
2 10
3 010
4 1 0
5 1
6 1
71
8 1 0
9 1 o0

10 2
11 2 0
12 2 0
13 2 0
1% 2
15 2
16 2
17 2
18 2
19 2

SooooQ

/7%%%%% PL/T SAMPLE PROGRAM. %%/

SCURCE LISTING

/%%x¥% PL/I SAMPLE PROGRAM. ¥¥¥¥x/

SAMPLE:
PROC OPTICMS(MAIN);

00100000

04200000
04250000

DCL (DATE, TIME,ONCHAR,ONSOURCE ,ONCODE , ONLOC,ONFILE ,ONKEY,EMPTY, 04300000

NULL) BUILTIN, CKPT_RETC FIXED BIN(31}, (PDATE, PTIME) CHAR(6);
DCL CVAR CHAR(255) VAR;

bCcL 1 BINVAR,
2 "RETCODE FIXED BIN(31,0},
2 FBVAR FIXED BIN;

PDATE = DATE;

PTIME = TIME;

PUT SKIP EDIT('SAMPLE PROGRAM: DATE = ', PDATE, ', TIME = °*,
o .. PTIME) (A(23), P'99/99/99', A(9}), P'29.99.99');

RETCODE = 01013

ON ERROR® _
BEGIN; R
CALL PLIDUMP; "
/% THESE STATEMENTS ILLUSTRATE PREPROCESSOR REPLACEMENT AND USE OF

BUILTIN FUNCTIONS. THEY WILL NEVER BE EXECUTED.
_ CALL PLIDUMPC'TFCA',"127°);
CALL PLIDUMP('TFCA',"RETCODE’);
CALL PLIDUMP;

FBVAR = ONCODE;

CVAR = OHCHAR;
CVAR = ONSCURCE;
CVAR = ONLOC;
CVAR = OMFILE;
CVAR = ONKEY;

04300000
04350000

04400000
04450000
04500000

04550000
04600000
04650000
04700000
04750000

04800000

04850000

04906000

04950000

*/05000000

05050000
05100000
05150000

05200000
05250000
05300000

05350000

05400000
05450000

—

PAGE 8

Source listing. This is the output from the
preprocessor and the input to the compiler.
All the preprocessor statements have been
executed and all preprocessor comments have
been deleted.

Maximum depth of replacement.
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STMT LEV NT
20 2 O
21 2 0
22 1 o
23 2z o
2¢ 2 O
25 2 0
26 2 0
27 2 O
28 2 0
29 2 0
30 2 o0
31 2 0
32 20
33 2 0
3 2 0
35 2 0
36 2 0
38 2 0
41 2 0
42 1 0
43 1 ©
4% 1 0

/% THIS STATEMENT, WHICH WILL NEVER BE EXECUTED, USES
IS NEITHER EXPLICITLY NOR IMPLICITLY DECLARED BUILTIN.

/n¥xnx PL/T SAMPLE PROGRAM. e/

'ONCOUNT' WHICH 05500000

IS SHOWN IN THE ATTRIBUTE LISTING AND DIAGNOSTIC MESSAGES.’

END;

FBVAR

= ONCOUNT;

/% THIS IS A DUMMY PROCEDURE TO ILLUSTRATE OTHER PREPROCESSOR
REPLACEMENTS/NON-IMPLICITLY DECLARED BUILTIN FUNCTIONS.
IT WILL NEVER BE EXECUTED.

DUMMY :

PROC;

DCcL

AVAR
PVAR
OVAR

CALL
CALL
CALL
CALL
CALL
CALL

CALL
CALL
CALL
PROC

PROC(

AVAR AREA BASED(PVAR),
OVAR OFFSET(AVAR),

A ENTRY RETURNHS{CHAR(80)}),
SIZE FIXED BIN(31,0);.

EMPTY;
NULL;
NULL;

wun

PLISRTA('ARG1', 'ARG2', SIZE, RETCODE);

/% S

PLISRTB('ARGLl', 'ARGZ', SIZE, RETCODE, A); /% 0
PLISRTC('ARGLl', 'ARGR2', SIZE, RETCODE, B); /% R

PLISRTD('ARGLl', ‘*ARG2', SIZE, RETCODE,
PLICKPT¢ 'ARGl', 'ARG2', 'PS', RETCODE);
PLICKPT('SYSCHK', '', 'PS', CKPT_RETC);

PLIREST;

PLICANC;
PLIRETC(RETCODE)};
RETURNS(CHAR(80) )3 END;

RECORD);  DCL RECORD CHAR(80); END;

END DUMMY3;,

CALL

PLIRETC(RETCODE);

PUT SKIP LIST('END SAMPLE PROGRAM');

END SAMPLE;

A, B); /% T

/% CHECKPOINT
/% CHECKPOINT

/% FORCE RESTRT
/% CANCEL CKPT

/% SET RETURN CODE(TASKING)

/% DUMMY EXIT
/%  PROCEDURES
/7% FOR SORT.

THE EFFECT 05550000

*/05600000
05650000
05700000

05750000
05800000

#/05850000 -

05900000
05950000

06000000
06050000
06100000
06150000

06200000
06250000
06300000

#/06350000
*/06400000
*#/06450000
*/06500000
*/06550000
%/06600000

06600000
*/06650000
*/06700000
*/06750000

*/06800000
*/06850000
*/06900000

06950000

/% SET RETURN CODE(NONTASKING) %/07000000

07050000

07100000

P b et ot fot P -

[gren

PAGE
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®

DCL NO.
36
23

38

22

FEIEIEIE I IR

®

IDENTIFIER
AVAR

BINVAR

CKPT_RETC
CVAR
DATE

DUMMY

EMPTY
FBVAR
NULL
ONCHAR
ONCODE
ONCOUNT

ONFILE

/¥6exx PL/T SAMPLE PROGRAM. ¥x¥%¥/

®

PAGE 10

ATTRIBUTE AND CROSS-REFERENCE TABLE (FULL)

ATTRIBUTES AND REFERENCES
ENTRY RETURNS(CHARACTER (80))
28,30

BASED (PVAR) ALIGNED AREA (1000)
24

ENTRY RETURNS(DECIMAL /% SINGLE %/ FLOAT (6))
29,30

AUTOMATIC /% STRUCTURE */

AUTOMATIC ALIGNED BINARY FIXED (31,0)
32

AUTOMATIC UNALIGNED CHARACTER (255) VARYING
15,16,17,18,19

BUILTIN
5

ENTRY RETURNS(DECIMAL /% SINGLE %/ FLOAT (6))

BUILTIN
24

Attributes and Cross-Reference Table.

@Number of the statement in the source
listing in which the identifier is
explicitly declared.

@Asterisks indicate an undeclared identifier;
©all of its attributes are implied or
supplied by default.

All identifiers used in the program listed in
alphabetic order.

Declared and default attributes are listed.
This list also includes descriptive
comments.

@Cross references. These are the numbers
of all other statements in which the
identifier appears.

/% IN BINVAR %/ AUTOMATIC ALIGNED BINARY FIXED (15,0)

14,20

BUILTIN
25,26

BUILTIN
15

BUILTIN
14

AUTOMATIC ALIGNED DECIMAL /% SINGLE */ FLOAT (6)

20

BUILTIN
18
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DCL NO.

23

I IR I

93636 3 96 36 3 3¢

F6I6 6 36 36 3 3¢ 3¢

363 I 3 3¢ 3¢ 3¢

36363 3 333 3¢

66363 I 3 3 3¢

I 33636 3 3¢ I 3¢

I I 36 I 36 3 3¢

36963 3 3636 3¢ 3¢

F6I6 I 3 € I 3 3

IDENTIFIER

ONKEY

ONLOC

ONSOURCE

OVAR

PDATE

PLICANC

PLICKPT

PLIDUMP

PLIREST

PLIRETC

PLISRTA

PLISRTB

PLISRTC

PLISRTD

PTIME

PVAR

/%%%%% PL/T SAMPLE PROGRAM. *¥x*x/

ATTRIBUTES AND REFERENCES

BUILTIN
19

BUILTIN
17

BUILTIN
16

AUTOMATIC ALIGNED OFFSET (AVAR)
26

AUTOMATIC UNALIGNED CHARACTER (6)
5,7

BUILTIN
34

BUILTIN
31,32

BUILTIN
10,11,12,13

BUILTIN
33

BUILTIN
42
35

BUILTIN
27

BUILTIN
28

BUILTIN
29

BUILTIN
30

AUTOMATIC UNALIGNED CHARACTER (6)
6,7

AUTOMATIC ALIGNED POINTER
24,25

PAGE

11
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DCL NO.

39

23

P63 3636 3 36 3 36

" PL/I OPTIMIZING COMPILER

IDENTIFIER

RECORD

RETCODE

SAMPLE

SIZE

SYSPRINT

TIME

/%%x%% PL/I SAMPLE PROGRAM. ¥3t%%¥%/ PAGE

ATTRIBUTES AND REFERENCES

/% PARAMETER */ UNALIGNED CHARACTER (80)

/% IN BINVAR %/ AUTOMATIC ALIGNED BINARY FIXED (31,0)
g;?§8,29;30,31,35

EXTERNAL ENTRY RETURNS(DECIMAL /% SINGLE */ FLOAT (6))

AUTOMATIC ALIGNED BINARY FIXED (31,0)
27,28,29,30

EXTERNAL FILE PRINT
7,43

BUILTIN
6

12
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DCL NO.

IDENTIFIER

BINVAR
RETCODE
FBVAR

/¥%xx% PL/T SAMPLE PROGRAM. ¥*%¥¥%x/

AGGREGATE LENGTH TABLE

LvL DIMS

[

4

SUM OF CONSTANT LENGTHS

®

OFFSET ELEMENT

n s

Aggregate Length Table.

@' Number of the statement in which
the aggregate is declared, or, for
a controiled aggregate, the number
of the associated ALLOCATE
statement.

@ The elements of the aggregate as
declared.

@ Length of each element of the
aggregate.

Sum of the lengths of aggregates

whose lengths are constant.

13
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PL/I OPTIMIZING COMPILER

/%%%%% PL/I SAMPLE PROGRAM.

STORAGE REQUIREMENTS

BLOCK, JECTION OR STATEMENT

*SAMPLE!L
*SAMPLE2
SAMPLE

9

DUMMY

A

B

I HH/

8po
36C
20A
29A
340

TYPE LENGTH (HEX)
PROGRAM CSECT 2256
STATIC CSECT 876
PROCEDURE BLOCK 522
ON UNIT : 666
FROCEDURE BLOCK 832
PROCEDURE BLOCK 106
PROCEDURE BLOCK 124

7C

® ©6 6

Storage requirements. This table gives
the main storage requirements for the
program. These quantities do not
include the main storage that will be
required by the resident and transient
library subroutines that will be
included by the linkage editor or
loaded dynamically during execution.

Name of the block, section, or
number of the statement in the
program.

Description of the block, section,
or statement.

Length in bytes of the storage
areas in both decimal and hexa-
decimal notation.

Length in bytes of the dynamic
storage area (DSA) in both

decimal and hexadecimal notation.

DSA SIZE

576
272
240
192
200

(HEX)

PAGE

14
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PL/I OPTIMIZING COMPILER

SYMBOL

PLISTART
#SAMPLEL
*SAMPLE2
PLITABS
PLIXOPT
IBMBPOPT
PLIXHD
IBMBEATA
PLIFLOH
PLICOUNT
IBHMBPIRA
IBMBPIRB
IBMBPIRC
PLICALLA
PLICALLB
PLIMAIN
IBMBKCPC
IBMBKCPA
IBMBKCPB
IBMBKCPA
IBMBKCPA
IBMBKSTD
IBMBKSTA
IBMBKSTC
IBMBKSTA
IBMBKSTB
IBMBKSTA
IBMBKSTA
IBMBKDMA
IBMBPRCA
IELCGOG
IELCGOH
IBNMBSEDA
IBMBSIOA
IBHMBCCCA
IBMBCCSA
IBMBCEDB
IBMBCHFD
IBHBCODE
IBMBCTHD
IBHMBCUID
IBIMBEOCA
IBMBEOLA
IBMBJDTA
IBMBJTTA
IBMBOCLA
IBMEOCLC

EXTERNAL SYMBOL DICTIONARY

TYPE 10 ADDR
SD 0001 000000
SD 0002 000000
SD 0003 000000
WX 0004 000000
WX 0005 000000
WX 0006 000000
WX 0007 000000
HX 0008 000000
WX 0009 000000
WX 000A 000000
ER 0008 000000
ER 000C 000000
ER 000D 000000
LD 000006
LD 00000A
SD 000E 000000
ER 00OF 000000
ER 0010 000000
ER 0011 000000
ER 0612 000000
ER 0013 000000
ER 0014 000000
ER 0015 000000
ER 0016 000000
ER 0017 000000
ER 0018 000000
ER 0019 000000
ER 001A 000000
ER 0018 000000
ER 001C 000000
SD 001D 000000
SD 001E 000000
ER 001F 000000
ER 0020 000000
ER 0021 000000
ER 0022 000000
ER 0023 000000
ER 0024 000000
ER 0025 000000
ER 0026 000000
ER 0027 000000
ER 0028 000000
ER 0029 000000
ER 002A 000000
ER 0028 000000
ER 002C 000000
WX 002D 000000

/%%%x% PL/I SAMPLE PROGRAM.

LENGTH
000050

0008D0
00036C

000008

0000B6
0000A4

External symbol dictionary.

@ "SYMBOL" A list of all the

external symbols that make up the
object module.

"TYPE" Type of external symbol as
follows:

CM Common area.

ER External reference.

LD Label definition.

PR Pseudo-register.

SD Section definition.

WX Weak external reference.
Full definitions of all these
terms are given in Chapter 4.

@ "ID" All entries, except LD-type
entries, are identified by a
hexadecimal number.

"ADDR" Address (in hexadecimal)
of LD-type entries only.

@ "LENGTH" Length in bytes (in
hexadecimal) of SD, CM, and PR
type entries only.

PAGE
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IBMBSAOA
IBMBSEDB
IBMDSEOA
IBMBSIOE
IBMBSIOT
IBlBSLOA
IBHBSPLA
IBH3SPOA
IBMBCKDD
IBHBSXCA
IBMBSXCB
IBMBSIST
SAMPLE
SYSPINT

/%%%%% PL/T SAMPLE PROGRAM., *¥¥%xx/

002E
002F
0630
0031
0032
0033
0034
0035
0036
0037
0038
0039

003A

000000
000000
000000
000000
000000
000000
000000
000000
600000
000000
000000
000000
000008
000000

000020

PAGE

16
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D

000000
000004
000008
00000C
000010
000014
000018
00001C
000020
000024
000028
00002C
000030
000034
000038
00003C
000040
000044
000048
00004C
000050
000054
000058
00005C
000060
000064
000068
00006C
000070
000074
000078
00007C
000080
000084
000088
00008C
000090
0000954
000098
00005C
0000A0
0000A4
0000A8
0000AA
0000AE

ooooc2
0000Cé

@

A0000368
00000008
00000078
00000096
0000020C
0000026A
00000480
0000050E
000007EC
00000842
00000858
000008C0
000008C0
000008CO
000008C0
000008C0
000008C0
000008C0O
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
00000000
2000
58000017
5400000814040680
0808000000006800
00680000
58000009
5400000814040680
0808000008007400

STATIC INT

/¥%%ek PL/T SAMPLE PROGRAM.

)
PROGRAMADCON

PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
PROGRAM ADCON
A..IELCGOG
A..IELCGOH
A..IBMBCCCA
A..IBHBCCSA
A..IBHBCEDB
A. .IBMBCHFD
A..IBMBCODE
A..IBMBCTHD
A..IBMBCUID
A..IBMBEOCA
A..IBMBEOLA
A..IBMBJDTA
A..IBMBJTTA
A..IBMBOCLA
A..IBHBOCLC
A..IBMBSADA
A..IBMBSEDB
A..IBMBSEOA
A..IBMBSIOE
A..IBMBSIOT
A..IBMBSLOA
A..IBMBSPLA
A..IBMBSPOA
A..IBMDCKDD
DED

FED

FED

FED
FED

NAL STORAGE MAP

FHHHIK

00CODA
0000DC
0000EO
0000ES8
0000F0
0000F8
000100
000108
000110
000118
000120
000128
goolac
000130
000134
000138
00013C
000140
000144
000148
00014C
000150
000154
000158
00015C
000160
000164
000168
00016C
000170
000174
000178
00017C
000180
000184
000188
00018C
000190
000194
000198
00019C
0001A0
0001A4
0001A8
0001AC
0001B0O
0001B4
0001B8
00018BC
0001CO
0001C4

00740000
0001

0000021800170000
0000000000060000
0000022F00090000
0000023800120000
0000000000040000
0000000000030000
0000000000070000
0000000000020000
0000000000000000
91E091EQ
00000001
00000065
46000000
00000010
FF000000
00000000
80000000
80000000
00000000
00000000
8goo0012C
80000000
00000000
00000000
00000000
8000012C
00000000
00000000
80000000
00000000
80000000
80000000
80000000
00000000
00000000
00000000
80000000
00000000
00000000
00000000
00000000
00000000
80000000
00000000
00000000
00000000
00000000
00000000
80000000

CONSTANT

LOCATOR
LOCATOR. .PDATE
LOCATOR
LOCATOR

PAGE 17

LOCATOR
LOCATOR
LOCATOR
LOCATOR
LOCATOR
CONSTANT
CONSTANT
CONSTANT
CONSTANT
CONSTANT
CONSTANT
A..DCLCB
A..PDATE
A..TEMP

Static Internal Storage Map. This is a storage
map of the static control section for the
program. This control section is the third
standard entry in the external symbol
dictionary.

(D) six-digit offset (in hexadecimal).
(:) Text (in hexadecimal).
@ Comment indicating type of item to which

the text refers. A comment appears
only against the first line of the text
for an item.

A..DCLCB

..TEMP

. .CONSTANT
-RETCODE

. .ENTRY PLIRETC
..DCLCB

.. TEMP

. .CONSTANT

. -ENTRY PLIDUMP
.TEMP

.TEMP

.. TEMP

. .TEMP

. .FBVAR

-TEMP

.. TEMP

.. TEMP

..SIZE

-RETCODE
.ENTRY PLISRTA
.. TEMP

.. TEMP

.SIZE

. .RETCODE

.TEMP

. .ENTRY PLISRTB
.. TEMP

P . .« .

PP PP PPRPPEBPRPPPPPRPPEPRPRRPREPPP

A..RETCODE
A..TEMP
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0001C8
goo1iCC
0001D0O
0001D4
000108
0001DC
0001EQ
0001E4
0001E8
0001EC
0001F0
0001F4
G001F8
0001FC
000200
000204
000208
00020C
000210
000214
000218

00022F

000238

00024A
00024E
000251
000258
00025C
000260
000262
000268

000000

00000000
00000000
00000000
00000000
00000000
00000000
80000000
00000000
00000000
00000000
00000000
80000000
00000000
00000000
00000000
00000000
80000000
00000000
00000000
80000000 .
E2C1D4D7D3C540D7
DOD6CTDSCIDGT7AG0
C4C1E3CH407E4D
6B40E3CSD4C5407E
40
C5D5C440E2CIND4DT
D3C540D7D5D6CTD9
C1D4

E3C6C3CL

F1F2F7
D9C5E3C3D6C4CS
CID9C7F1
C1D9C7F2

D7E2
E2EBE2C3CED2
0C1600000000020C

FFFFFFFC41201000
02D70F0000000000
000000140008E2E8
E2D7D9CSDSE30000

/%%%%% PL/T SAMPLE PROGRAM. edx/

A..ENTRY PLISRTC
A. . TEMP

A..TENP

A..SIZE
A..RETCODE
A..TEMP

A..TEMP

A..ENTRY PLISRTD
A..TEMP

A..TEMP

A..TENP

A. .RETCCDE
A..ENTRY PLICKPT
A..TEMP

A..TEMP

A..TEMP
A..CKPT_RETC
A..ENTRY PLIREST
A..ENTRY PLICANC
A..RETCODE
CONSTANT

CONSTANT

CONSTANT

CONSTANT
CONSTANT
CONSTANT
CONSTANT
CONSTANT
CONSTANT
COHSTANT
STATIC ONCB

STATIC EXTERNAL CSECTS

pCcLce

PAGE

18
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VARIABLE STORAGE MAP

‘@ XTpueddy

wedabody °1dueg

qZh

IDENTIFIER ) LEVEL OFFSET (HEX) CLASS BLOCK
BINVAR 1 208 Do AUTO SAMPLE
RETCODE 1 208 Do AUTO SAMPLE
FBVAR 1 212 D4 AUTO SAMPLE
CVAR 1 240 FO AUTO SAMPLE
CKPT_RETC 1 216 b8 AUTO SAMPLE
PDATE 1 228 E4 AUTO SAMPLE
PTIME 1 234 EA AUTO SAMPLE
OVAR 2 184 B8 AUTO DUMMY
SIZE 2 188 BC AUTO puHtYy
PVAR 1 220 ] AUTO SAMPLE
ONCOUNT 1 224 EO AUTO SAMPLE
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. PL/I -OPTIMIZING COMPILER -

" . TABLES OF OFFSETS AND STATEMENT NUMBERS

OFFSET (HEX)

WITHIN PROCEDURE SAMPLE

STATEMENT NO. 1

8E
5

S WITHINGON UNIT

-OFFSET (HEX)
- STATEMENT NO.

. OFFSET (HEX)
‘STATEMENT NO.
- WITHIN PROCEDURE A
© OFFSET (HEX)
-STATEMENT NO. -
- WITHIN PROCEDURE B

' . OFFSET (HEX)
" STATEMENT NO. -

9 -

“BE .-
10 -

A4
(]

68
11

. WITHIN PROCEDURE DUMMY

-0
22

0
36

0
38

5E
26

56
37

68
40

6E
25

co

BO

12

76
26

190-

. F8 -

13

7A
27

198

102

D2

28

19C

42 - .

118
15 -

13
29

s /aNN%% PL/T SAMPLE PROGRAM. %xx%/

184

43

142

16

1AA°
30 .

1F2

18C -
17

22A
31

108
18

296
32

222
19

2FC-

33

26C
20

306
34

PAGE
28A
21
310 328
35 4l

20
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OBJECT LISTING

% COMPILER GENERATED SUBROUTINE IELCGOG

000000 50 EO
000004 58 FO
000008 91 10
00000C 47 10
000010 96 04
000014 D2 03
00001A D2 00
000020 48 FO
000024 4B FO
000028 91 CO
00002C 647 EO
000030 4B FO
000034 91 40
000038 47 80
00003C 06 FO
00003E 06 FO
000040 12 FF
000042 07 B6
000044 96 40
000048 53 FO
00004C 50 FO
000050 BE F8
000054 GA FO
000058 91 Co
00005C 47 EO
000060 4A FO
000064 91 40
000068 47 80
00006C 5A FO
000070 4A FO
000074 54 FO
000078 55 FO
00007C 47 20
000080 50 FO
000084 07 F6
000086 50 00
00008A 18 71
00008C 18 OF
0000BE 58 10 D
000092 58 FO C
000096 05 EF
000098 50 00 D
7
1

N TN T T T e b () N e b e

D NONSNNN MM e O

—

00006C 50 10
0000A0 BE 08
0000AG 18 17
0000A6 58 00 1
0000AA 07 Fé
0000AC FFFFFFF8

0cC
014
011
014
002
008
01C
050
062
001
040
002
01C
040

010
04C
008
022
002
001
070
002
01C
070
0B0
084
0AC
ooC
086
04C

0ic
04C
048
04C
008
022

0iC

F 04C
F 026

ST

14,12(0,1)
15,200(0,1)
17(1),X'10°"
*+8
2(12),X'04"
8(6,1),76(15)
28(1,1),38(15)
15,80(0,15)
15,2(0,14)
10143),X'C0"
*+20
15,2(0,14)
28(1),X'40°
*4+8

15,0

15,0

15,15

11,6
16(1),X'40"
15,76(0,13)
15,8(0,1)
15,8,36(1)
15,2(0,14)
1(14),X'Co"
*420
15,2(0,14)
28(1),X'40"
*+8
15,176(0,73
15,180(0,7)
15,172(0,7)
15,12(0,12)
*¥+10
15,76(0,13)
6

0,28(0,1)
7y1

0,15
1,76(0,13)
15,72(0,12)
14,15
0,76(0,13)
1,8(0,7)
0,8,34(1)
1,7
0,28(0,1}

6
X'FFFFFFF8"

Sce notc on next page.

/%xx%% PL/I SAMPLE PROGRAM. ¥%¥*/

0000B0 00000002

000084

DC
bC

% END OF COMPILER GENERATED SUBROUTINE

* COMPILER
000000 %4
000004 91
000008 47
00000C 58
000010 590
600014 58
000018 48
00001C 4B
000020 91
000024 &7
000028 4B
00002C 91
000030 47
000034 06
000636 06
000038 40
000603C 58
000040 4GA
000044 91
000048 47
00004C GA
000050 91
000054 47
000058 4l
00005C 50
000060 48
000064 41
000068 40
00006C 40
000070 58
000074 91
000078 07
00007A 58
00007E 18
000080 07
000082 07
000084 58
000088 05
00008A 58
00008E BF
000092 50
000096 94
00009A 07
00009C

0000AQ

GENERATED SUBROUTINE IELCGOH

ST N T T T bt e b n b ()

bt et T M MO MM SymMm™TMn

bt CF b

002
010
084
0l4
01C
0oC
050
002
001
038
002
026
€38

0AQ

008
022
04C
o010

NI
™
BO

PAGE

X'00000002"
AL2(7)

2(12),X'FB"*
16(1),X'640°
*+126
15,2000,1)
5,28(0,1)
14,12(0,1)
5,80(0,15)
5,2(0,14)
1(143,X'Co"
420
5,2(0,14)
38(15),X'40"
%#+8

5)0

5,0
5,80(0,15)
5,76(0,15)
5,2(0,14)
1(14),X'CO°*
*+20
5,2(0,14)
38(151,X'40"
*+8
5,2(5,0)
5,76(0,15)
14,32(0,1)
14,1(0,14)
14,32¢(0,1)
14,82(0,15)
5,28(0,1)
16(13,X'10"
8,6
15,156(0,7)
14,6

15

[
15,160(0,7)
14,15
14,8(0,1)
16,8,34(1)
14,76(0,13)
16(1),X'BF’
6

ALG(O)
ALG(O)

21
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Object listing. This is a listing of the machine
instructions generated by the optimizing
compiler from the PL/I source program.

@ Machine instructions (in hexadecimal).

Assembler-language form of the machine
instructions.
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PL/I OPTIMIZING COMPILER

VA 23331

% END OF COMPILER GENERATED SUBROUTINE

* STATEMENT NUMBER
000000
000007

¥ PROCEDURE

% REAL ENTRY

000008 90 EC D 00C
00000C 47 FO F 014
000010 00000000
000014 00000240
000018 00000000
00001C 58 30 F 010
000020 58 10 D 04C
000024 58 00 F 00C
000028 1E 01
00002A 55 00 C 00C
00002E 47 DO F 030
000032 58 FO C 074
000036 05 EF

000038 58 EO D 048
00003C 18 FO

00003E 90 EO 1 048
000042 50 DO 1 004
000046 41 D1 0 000
00004A 50 50 D 058
00004E 41 60 D 0BS
000052 50 60 0 070
000056 D7 00 D OES
00005C %2 01 D 0B9
000060 92 CO D 000
000064 92 24 D 001
000068 41 80 3 268
00006C 50 80 D 05C
000070 D2 03 D 054

000076 05 20

* PROLOGUE BASE
000078 D2 07 D oCO

00007E 41 950 D OE4
000082 50 90 D 0CO
0000856 D2 07 D 0OCS8

00006C 41 A0 D OEA
000090 50 A0 D 0C8
000094 05 20

* FROCEDURE BASE

1

D 0B8

3 128

3 OES8

3 OES

Dc
bDC

STM

BALR

PL/I SAMPLE PROGRAM. %%xx/

C' SAMPLE'
ALL(6)

SAMPLE

14,12,12(13)
*+16
ACSTMT. NO.
F*576"
A(STATIC CSECT)
3,16(0,15)
1,76(0,13)
0,12(0,15)

0,1

9,12(0,12)

*+10
15,116(0,12)
14,15
14,72(0,13)

15,0

14,0,72(1)
13,4(0,1)
13,0(1,03
5,88(0,13)
6,184(0,13)
6,112(0,13)
184(1,13),184(13)
185(13),X'01"
0(13),X'Co’
1(13),X'24"
8,616(0,3)
8,92(0,13)
84(4%,13),296(3)
2,0

TABLE)

LOCATOR. .PDATE(8),
232(3)

9,FDATE

9, LOCATOR. .PDATE

. LOCATOR. .PTIME(8),

232(3)

10,PTINE
10,LOCATOR. .PTIME
2,0

% STATEMENT NUMBER 5

000096
00009A
0000SE
0000A2
0000A6
0000AA

70
70
80
10
FO
EF

D

3
3
3
3

0EG
144
144
144
074

% STATEMENT NUMBER 6

000CAC
0000BO
000084
000088
0000BC
0000COo
0000C2

D
3
3
3
3

D

230
148
148
148
078

OEA D 230

% STATEMENT NUMBER 7

0000C8
0000CC
0000DO
000004
000008
6000DC
00COED
0000E4
0000E6
000CEA
O0000EE
0000F2
0C00F6
00COFA
0C0OFC
0060100
0001¢C4
000108
00010A
00010E
000112
000116
000118
00011C
000120
000124
000126
00012A
00012A
00012E

VUHOOOoO WS

O

208
150
208
200
219
14C
050

094
0EQ
0A8
200
000

0Co
0A8
000

OFC
0AS8
000

0cs
0A8
000
0F8

0AA
200

CL.7

LA
ST
OI
LA

BALR

PAGE

7+PDATE
7+,326(0,3)
324(3),X'80°
1,324(0,3)
15,A. . IBMBJDTA
14,15

15,560(0,13)
15,328(0,3)
328(3),X'80°
1,328(0,3)
15,A. . IBMBJTTA
14,15
PTIME(61},560(13)

7,520(0,13)
7,336(0,3)
1,520(0,13)
1,512(0,13)
537(13),X"'20"
1,332(0,3)
15,A. . IBMBSIOE
14,15

10,CL.7
14,224(0,3)
15,168(0,3)
1,512(0,13)
14,15,0(1)
10,10
14,192(0,13)
15,DED. .FDATE
14,15,0(1)
10,10
14,240(0,3)
15,168(0,3)
14,15,0(1)
10,10
14,200(0,13)
15,0ED..PTINME
14,15,0(1}
10,10

CL.8

*

14,170(0,3)
1,512(0,13)

22
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000132
000135
000138
00013C
00013E
000142
000144
000146
00C14A
00014E
000152
000156
000158
00015A
00015E
000162
000166
000168
00016C
00016E
000172
000174
000176
00017A
00017E
000182
000186
000188
00018A
00018E
00018E
000192
000196

" PL/I OPTIMIZING

3 048
3 084
3 04C
OAE
200

00C
088

W O W

3 0C2
D 200
3 048

3 084
3 04C
ocCeé
200

00C
088

[V R - R ¥

2 094

D 200
3 0%

* STATEMENT NUMBER
000198 58 FO 3 130
00019C 50 FO D 0ODO

* STATEMENT NUMBER
0001A0 92 0C D 0B8

% STATEMENT NUMBER

0001A4
000148
0001AC
00c1B0
ogo1B2
0001B6
0001BA

70
70
80
55
10
FO
EF

D 0DO
3 158
3 158

3 158
3 15C

COMPILER

42

cL.8

BALR
BALR

EQU

BALR

ST

MVI

/%%x%x PL/I SAMPLE PROGRAM.

7>A. . IELCGOG
6,7

15,A. .IBMBSACA
14,15

7 A. . IELCGOH
6,7

10,10
14,174(0,3)
1,512(0,13)
16,12(0,1)
15,A..IBHMBSEDB
14,15

10,10
16,194(0,3)
1,512(0,13)
7,A..IELCGOG
6’7
15,A. . IBMBSAOCA
14,15

7,A. .IELCGOH
6,7

10,10
14,198(0,3)
1,512€(0,13)
14,12€0,1)
15,A. . IBMBSEDB
14,15

10,10

cL.7

*

1,512(0,13)
15,A. . IBMBSIOT
14,15

15,304(0,3)
15,BINVAR.RETCODE

184(13),X'0C"

7,BINVAR.RETCODE
7+344(0,3)
344(3},X'80"

5,5

1,344(0,3)
15,348(0,3)
14,15

FHRNH I/

* STATEMENT NUMBER

0001BC 41 FO D 208
0001CO0 50 FO 3 164
0001C4 4l 10 D 208
0001C8 50 10 D 200
0001CC 92 40 D 219
0001D0 41 10 3 160
0001D4 58 FO 3 090
0001D8 05 EF

0001DA 41 EO 3 OF8
0001DE 41 FO 3 0A8
0001E2 58 10 D 200
0001E6 90 EF 1 000
OCO1EA 58 FO 3 098

CO0OC1EE 05 EF
0001F0 58 10 D 200
0001F4 58 FO 3 094
0001F8 05 EF

¥ STATEMENT NUMBER
0001FA 18 0D
0001FC 58 DO D 004
000200 58 EO D 00C
000204 98 2C D 01C
000208 05 1lE

% END PROCEDURE
00020A 07 07

* STATEMENT NUMBER

% ON UNIT BLOCK
00020C 90 EC D 00C
000210 47 FO F 014
000214 00060000
000218 00000110
00021C 00000000
000220 58 30 F 010
000224 58 10 D 04C
000228 58 00 F 00C
00022C 1E 0l
00022E 55 00 C 00C
000232 47 DO F 030
000236 58 FO C 074
00023A 05 EF
00023C 58 EO D 048
000240 18 FO

43

44

LR

LM

BALR

NOPR

PAGE

15,520(0,13)
15,356(0,3)
1,520(0,13)
1,512(0,13)
537(13),X'40°"
1,352(0,3)
15,A..IBMBSIOE
14,15
14,248(0,3)
15,168(0,3)
1,512(0,13)
14,15,0(1)
15,A..IBMBSLOA
14,15
1,512(0,13)
15,A. . IBMBSIOT
14,15

0,13
13,4(0,13)
14,12(0,13)
2,12,28(13)
1,14

14,12,12(13)
20(0,15)

ACSTMT. NO. TABLE)

Fr272*
A(STATIC CSECT)
3,16(0,15)
1,76(0,13)
0,12(0,15)
0,1
0,12€0,12)
48(0,15)
15,116(0,12)
14,15
14,72(0,13)
15,0

23



9pPINg S,JoWWed504d :48TTdwo) BUTZTWTIdQ I/1d SO 2SH

PL/I OPTIMIZING

000242
000246
00024A
00024E
000252
000256
00025A
00025E
000262
000268

90 EO 1 048
50 DO 1 004
41 D1 0 000
50 50 D 058
92 8C D 000
92 24 D 001
58 60 D 058
50 60 D 0CO
D2 03 D 054

# PROCEDURE BASE

¥* STATEMENT NUMBER

‘00026A

00026C
00026E
000272

18 11
18 55
58 FO 3 16C
05 EF

¥ STATEMENT NUMBER

000274
00027A
000280
000284
000288
00028C
000290
000296
00029C
0C02A0
0002A4
0002A8
0002AC
000280
000282
000286
0002BA

D2 03 D OF0
D2 07 D OF4
41 80 D OF0
50 80 D OF4
41 90 D OF4
50 90 3 170
D2 02 D OFC
D2 07 D 100
41 EC D OFC
50 EO D 100
41 90 D 100
50 90 3 174
96 80 3 174
1B 55

41 10 3 170
58 FO 3 16C
05 EF

¥ STATEMENT NUMBER

0002BC
0002C2
0002C8
ooo2cc
000200
0002D4
0002D8
0002DE
0002E4
0002E8

D2 03 D OF0
D2 07 D OF4
41 80 D OFO
50 80 D OF4
41 50 D OF4
50 90 3 178
D2 06 D OFC
D2 07 D 104
41 80 D OFC
50 80 D 104

COMPILER

3 128

10

11
3 264A
3 100

3 24E
3 108

12
3 26A
3 100

3 251
3 110

SR
SR

BALR

14,0,72(1)
13,4(0,1)
13,0(1,0)
5,88(0,13)
0(13),X'8C"*
1(13),X'24"
6,88(0,13)
6,192(0,13)
84(4,13),296(3)
2,0

1,1

5,5
15,3664(0,3)
14,15

240(4,13),586(3)
244(8,13),256(3)
8,240(0,13)
8,244(0,13)
9,244(0,13)
9,368(0,3)
252(3,13),590(3)
256(8,13),264(3)
14,252(0,13)
14,256(0,13)
9,256(0,13)
9,372(0,3)
372(3),X'80"

5,5

1,368(0,3)
15,364(0,3)
14,15

2640(4,13),586(3)
244(8,13),256(3)
8,240(0,13)
8,244(0,13)
9,244(0,13)
9,376(0,3)
252(7,13),593(3)
260(8,13),272(3)
8,252(0,13)
8,260(0,13)

/%%%%% PL/T SAMPLE PROGRAM. ¥¥xx/

0002EC 41 90 D 104
0002F0 50 90 3 17C
0002F4 96 80 3 17C
0002F8 1B 55

0002FA 41 10 3 178
O002FE 58 FO 3 16C

000302 05 EF

* STATEMENT NUMBER
000304 1B 11
000306 1B 55
000308, 58 FO 3 16C
00030C 05 EF

% STATEMENT NUMBER

00030E 41 70 6 0D4
000312 50 70 3 180
000316 96 80 3 180
00031A 41 10 3 180
00031E 58 FO 3 06C
000322 05 EF

¥ STATEMENT NUMBER
000324 58 40 D 048
000328 4&A 40 4 002
00032C

00032C 58 40 4 000
000330 91 40 &4 006
000334 47 80 2 0C2
000338 58 FO 4 010
00033C 50 FO D 0C8
000340 48 70 3 ODA
000344 40 70 6 OFO
000348 D2 00 6 OF2

¥ STATEMENT NUMBER

00034E 58 90 D 048
000352 4A 90 9 002
000356

000356 58 S0 9 000
00035A 91 40 9 006
00035E 47 80 2 OQEC
000362 58 40 9 018
000366 48 80 9 0IC
00036A 50 40 D 0DO
00036E 50 80 D 0CC
000372 41 90 0 OFF

000376 19 98

13

14

15

F 000

16

cL.23

CL.24

SR
SR

BALR

MVC

PAGE

9,260(0,13)
9,380(0,3)
380(3),X'80"
5,5
1,37610,3)
15,364(0,3)
14,15

1,1

5,5
15,366(0,3)
14,15

7,BINVAR.FBVAR
7,384(0,3]
386(3),X'80"
1,384(0,3]
15,A. .IBMBEOCA
14,18

4,72(0,13)
4,2(0,4)
*

4,0(0,4)
6(4),X'40"
cL.23
15,16(0,4)
15,200(0,13)
7,218(0,3)
7,CVAR
CVAR+2(1),0(15)

9,72(0,13)
9,2(0,9)

¥*

9,0(0,9)
6(9),X'40°"
cL.24
4,24(0,9)
8,28(0,9)
4,208(0,13)
8,204(0,13)
9,255(0,0)
9,8

24
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PL/T OPTIMIZING

000378 47 DO 2
00037C 18 98
00037E

00037E 40 90
000382 4B 90
000386 47 40
00038A 44 90
00038E 47 FO
000392

000392 D2 00 6
000398

000398

NP

COMPILER

114

OF0
0DA
12E
128
12E

OF2

* STATEMENT NUMBER

000398 41 EO
06039C 50 EO
0003A0 96 80
0003A%4 41 10
0003A8 58 FO
0003AC 05 EF
0003AE 58 80
000382 50 80
000386 48 EO
0003BA 50 E0
0003BE 41 90
0003C2 19 9E
0003C4 47 DO 2
0003C8 18 9E
0003CA
0003CA 40 90
'0003CE 4B 90
000302 47 40
000306 44 90
00033A 47 FO
0003DE

0003DE D2 00 6
0003E4

0003E4

WUl WWo

ocoooo

NP

OF0
184
184
184
070

0F0
004
OF4
oos
OFF

160

* STATEMENT NUMBER

0003E4 58 40
0003E8 GA 40
0003EC

0003EC 58 40
0003F0 91 80
0003F4 47 80
0003F8 58 EO
0003FC 48 90
000400 50 EO
000404 50 90

cCosreENSS PO

048
002

4 000

17

8 000

18

CL.25

CL.27

CL.26
CL.28

CL.29

CL.31

CL.30
cL.32

CL.33

BNH
LR
EQU
STH
SH
BM
EX
B
EQU
MVC
EQU
EQU

CcL.25
9,8
%*

9,CVAR
9,218(0,3)
CL.26

9,CL.27

cL.28

*
CVAR+2(13},0(4)
*

*

14,240(0,13)
14,388(0,3)
388(3),X'80"
1,388(0,3)
15,A. .IBMBECLA
14,15
8,240(0,13)
8,212(0,13)
14,244(0,13)
14,216(0,13)
9,255(0,0)
9,14

CL.29

9,14

*

9,CVAR
9,218(0,3)
CL.30

9,CL.31

CL.32

*
CVAR+2(1),0(8)
*

%*

4,72(0,13)
4,2(0,4)

*

4,000,4)
6(4),X'80"°
CL.33
14,8(0,4)
9,12(0,4%)
14,224(0,13)
9,220(0,13)

/73%66%x PL/T SAMPLE PROGRAM. ¥3%¥%x/

000408
00040C
00040E
000412
000414
000414
000418
00041C
000420
000424
000428
000428
00042E
00042E

(SRR

OFF

1AA

0F0
0DA
1C4
1BE
1C4

0F2

% STATEMENT NUMBER

00042E
000432
000436
000436
00043A
00043E
000442
000446
00044A
00044E
000452
000456
000458
00045C
00045E
00045E
000462
000466
00046A
00046E
000472
000472
000478
000478

58 40 D 048
GA 40 4 002
58 40 4 000
91 10 4 006
47 80 2 1CC
58 EO0 4 020
48 90 4 024
50 EO D OES8
50 50 D OE4
41 40 0 OFF
19 49

47 DO 2 1FG4
18 49

40 40 6 OF0
4B 40 3 ODA
47 40 2 20E
44 40 2 208
47 FO 2 20E
D2 00 6 OF2

* STATEMENT NUMBER

000478
00047C
000480
000484
000488
00048C
000490
000492

OEO
134
OF0
OF0
OF2
228

E 000

19

E 000

20

CL.34

CL.36

CL.35
CL.37

CL.38

CL.39

CL.41

CL.40
CL.42

CL.43

PAGE

%,255(0,0)
4,9

CL.34

4,9

*

4,CVAR
4,218(0,3)
CL.35
4,CL.36
CL.37

%*
CVAR+2(1),0(14)
*

*

4,72(0,13)
4,2(0,4)

3%

4,000,4)
6(4),%X'10"
cL.38
16,32(0,6)
9,36(0,4)
14,232(0,13)
9,228(0,13)
4,255(0,0)
4,9

€L.39

4,9

*

4,CVAR
%,218(0,3)
CL.40
4,CL.41
CL.42

*
CVAR+2(1),0(14)
*

*

0, ONCOUNT
0,308(0,3)
0,240(0,13)
240(13),X'80"
8,242(0,13)
CL.43

8,8

%*

25
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PL/I OPTIMIZING COMPILER

000492 40 80 6 0D4

% STATEMENT NUMBER
000456 18 0D
000498 58 DO D 004
00049C 58 EO D 00C
0004A0 98 2C D 01C
0004A4 05 1E

% ON UNIT BLOCK END
000446 07 07

* STATEMENT NUMBER
000448
0004AF

% PROCEDURE

% REAL ENTRY

0004B0 90 EC D 00C
0004B4 47 FO F 014
0004B8 00000000
0004BC 0000OCOFO
0004C0 00000000
0004C4 58 30 F 010
0004C8 58 10 D 04C
0004CC 58 00 F 00C
0004D0 1E 01
0004D2 55 00 C 00C
0004D6 47 DO F 030
0004DA 58 FO C 074
0004DE 05 EF

0004E0 58 EO D 048
0004E4 18 FO

0004E6 90 EO 1 048
0004EA 50 DO 1 004
0004EE 41 D1 0 000
0004F2 50 50 D 058
0004F6 92 80 D 000
0004FA 92 24 D 001
0004FE 58 60 D 058
000502 50 60 D 0CO
000506 D2 03 D 054

00050C 05 20

% PROCEDURE BASE

¥ STATEMENT NUMBER
00050E 58 70 6 0DC

21

22

3 128

26

/%%%%% PL/T SAMPLE PROGRAM. ¥3%x¥%x/

STH

R

LM

BALR

NOPR

bC
DC

STH

BALR

8,BINVAR.FBVAR

0,13
13,4(0,13)
14,12(0,13)
2,12,28(13)

1,14

c* bpumMmMy!’

ALLI(5)

DUMMY

14,12,12(13)
*+16

A(STMT. NO. TABLE)
F'240"

A(STATIC CSECT)
3,16(0,15)
1,76(0,13)
0,12(0,15)

0,1

0,12(0,12)

*+10
15,116(0,12)
14,15
14,72(0,13)
15,0

14,0,72(1)
13,4(0,1)
13,0(1,0)
5,88(0,13)
0(13),X'80"'
1(13),X'24"
6,88(0,13)
6,192(0,13)
84(4,13),296(3)
2,0

7,PVAR

000512 92 00 7 000
000516 58 EO 3 138
00051A 50 EO 7 004

% STATEMENT NUMBER
00051E 58 40 3 13C
000522 50 40 6 0ODC

* STATEMENT NUMBER
000526 50 40 D 0B8

* STATEMENT NUMBER
00052A D2 03 D 0C8
000530 D2 07 D OCC
000536 41 80 D 0C8
00653A 50 80 D 0CC
00053E 41 BO D 0CC
000542 50 BO 3 188
000546 D2 03 D 0D4
00054C D2 07 D 0D8
000552 41 90 D 0OD4
000556 50 90 D 008
00055A 41 BO D 0D8
00055E 50 BO 3 18C
000562 41 BO D 0BC
000566 50 BO 3 190
00056A 41 90 6 0DO
00056E 50 90 3 194
000572 96 80 3 194
000576 1B 55
000578 41 10 3 188
00057C 58 FO 3 198

000580 05 EF

* STATEMENT NUMBER

000582 D2 03 D 0C8
000588 D2 07 D oCC
00058E 41 80 D 0C8
000592 50 80 D oCC
0005% 41 BO. D ¢CC
0005%9A 50 BO 3 19C
0005%E D2 03 D 0D4
0005A4¢ D2 07 D 008
0005AA 4l EO D 0D4
0CO5AE 50 EO D 0D8
0005B2 41 BO D 0D8
000586 50 BO 3 1A
0C05BA 41 B0 D 0BC

25

26

27
3 258
3 100

3 25C
3 100

28
3 258
3 100

3 25C
3 100

MVI

ST

ST

PAGE

AVAR,X'00'
14,312(0,3)
14,AVAR+4

4,316(0,3)
4,PVAR

%,0VAR

200(4,13),600(3)
204(8,13},256(3)
8,200(C,13)
8,204(6,13)
11,206(0,13)
11,392(0,3)
212(4,13),604(3)
216(8,13),256(3)
9,212(0,13)
9,216(0,13)
11,216(0,13)
11,396(0,3)
11,SIZE
11,400(0,3)
9,BINVAR.RETCODE
9,404(0,3)
404(3),X'80"

5,5

1,392(0,3)
15,408(0,3)
14,15

20004,13),600(3)
204(8,13),256(3)
8,200(0,13)
8,2041(0,13)
11,2041(0,13)
11,412(0,3)
212(4,13),604(3)

. 216(8,13),256(3)

14,212(0,13)
14,216(0,13)
11,216100,13}
11,4161(0,3)
11,SIZE

26
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PL/I OPTIMIZING

0005BE
0005C2
0005C6
0005CA
0005CE
0005D2
0005D6
0005DA
0005DE
0005E2
00G5E4
0005ES8
0005EC

WWOO WO wow

VRV

COMPILER

1A4
[thi]o]
148
OE4
020
0EC
OEC
1AC
1AC

19C
180

¥ STATEMENT NUMBER 29

0005EE
0005F4
0005FA
0005FE
000602
000606
G0060A
000610
000616
00061A
00061E
000622
000626
00062A
00062E
000632
000636
000634
00063E
000642
000646
00064A
00064E
000650
000654
000658

WULHWOOWODWOWODWODOUOUDODOWOoOODOOO

0C8 3 258
0CC 3 100
0cs
ocC
occ
1B4
0D4 3 25C
0D8 3 100
0D4
0D8
oD8
1B8
oBC
1BC
oDo
1Co
0E4
028
0EO0
0EQ
1C4
iC4

1B4
1C8

* STATEMENT NUMBER 30

00065A
000660
000666
00066A
00066E
000672
000676

D

D
D
D
D
3
D

0C8 3 258
0CC 3 100
0cs8
occ
occC
1CC
0D4 3 25C

/%%%%% PL/I SAMPLE PROGRAM.

11,420(0,3)
9,BINVAR.RETCODE
9,424(0,3)
13,228(0,13)
15,32(0,3)
15,224(0,13)
11,224(0,13)
11,428(0,3)
428(3),X'80°
5,5
1,412(0,3)
15,432(0,3)
14,15

200(4,13),600(3)
204(8,13),256(3)
8,200(0,13)
8,2064(0,13)
11,204(0,13)
11,436(0,3)
212(4,13),604(3)
216(8,13),256(3)
14,212(0,13)
14,216(0,13)
11,216(0,13)
11,440€0,3)
11,S1IZE
11,444(0,3)
9,BINVAR.RETCODE
9,648(0,3)
13,228(0,13)
15,40(0,3)
15,224(0,13)
11,224(0,13)
11,452(0,3)
452(3),X'80"

5,5

1,436(0,3)
15,456(0,3)
14,15

200(4,13),600(3)
204(8,13),256(3)
8,200(0,13)
8,204(0,13)
11,204(0,13)
11,460(0,3)
212(4,13),604(3)

£ 3.3.2.2.74

00067C
000682
000686
00068A
00G68E
000692
000696
000694
00069E
0006A2
0006A6
0006AA
00C6AE
0006B2
0006B6
0006BA
0006BE
0006C2
0006C6
0006CA
0006CE
0006D0
000604
0006D8

WUWOODWOWOOWDLWRUWOWDDODOO

obs
0b4
op8
ops
1D0o
oBC
1D4
Do
108
O0E4
020
0EO
OEOQ
ibC
OEC
028
0E8
0ES8
1E0
1E0

1CcC
1E4

% STATEMENT NUMBER

0006DA
0006E0
0006E6
0006EA
0006EE
0006F2
0006F6
0006FC
000702
000706
00070A
00070E
000712
000718
00071E
000722
000726
00072A
00072E
000732
000736
00073A
00073C
000740
000744

LI UWOUODOUOUDWOOUORODDWOOODOO

wow

ocs
ocC
0cs
occ
occC
1E8
004
obs
004
008
008
1EC
0E2
CE4
0E2
OE4
0E4
1Fo0
obo
1F4
1F4

1E8
1F8

3 100

31
3 258
3 100

3 25C
3 100

3 260
3 118

PAGE

216(8,13),256(3)
14,2120(0,13)
14,216(0,13)
11,216(0,13)
11,464(0,3)
11,SIZE
11,468(0,3)
9,BINVAR.RETCODE
9,472(0,3)
i3,228(0,13)
15,32(0,3)
15,224(0,13)
11,224(0,13)
11,476(0,3)
13,236(0,13)
15,640(0,3)
15,232(0,13)
11,232(0,13)
11,480(0,3)
480(3),X'80"
5,5
1,460(0,3)
15,484(0,3)
14,15

200(4,13),600(3)
204(8,13),256(3)
8,200(0,13)
8,204(0,13)
11,2064(0,13)
11,488(0,3)
212€¢4,13),6064(3)
216(8,13),256(3)
14,21200,13)
14,216(0,13)
11,216(0,13)
11,452(0,3)
226(2,13),608(3)
228(8,13),280(3)
8,226(0,13)
8,228(0,13)
11,228(0,13)
11,496(0,3)
9,BINVAR.RETCCDE
9,500(0,3)
£00(3),X'80"

5,5

1,4%88(0,3)
15,504(0,3)
14,15

27
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PL/I OPTIMIZING COMPILER

* STATEMENT NUMBER 32

000746
00074C
000752
000756
00075A
00075E
000762
000768

00076C.

000770
000774
000778
00077E
000784
000788
00078C
000790
000794
000798

00079C
- 0007A0

0007A2

000746 -

0007AA

WU WU UDODODOWRDUODOWOOOOO

OCA 3 262
0D0 3 OE8
0CA
oDo
oDo
1FC
oDs 3 120
oDns
oD8
oDs
200
0E2 3 260
OE4 3 118
0E2
0E4
0E4
204
0D8"
208
208

1FC
1F8

% STATEMENT NUMBER 33
0007AC 1B 11

0007AE

iB

55

000780 58 FO 3 20C
000784 05 EF

% STATEMENT NUMBER 34

000786
000788

1B
18

11
55

0007BA - 58 FO 3 210
0007BE 05 EF

* STATEMENT NUMBER 35

0007C0

0007C4
'0007C8

0007CC
0007CE
000702
000706

41
50
96
1B
41
58
05

90
90
80
55
10
FO
EF

6 0DO
3 214
3 214

3 214
3 15C

SR
SR

BALR

202(6,13),610(3)
208(8,131,232(3)
14,202(0,13)
14,208(0,13)
11,208(0,13)
11,508(0,3)
216(8,13),288(3)
14,216(0,13)
14,216(0,13)
11,216(0,13)
11,512(0,3)
226(2,13),608(3)
228(8,131,280(3)
8,226(0,13)
8,228(0,13)

‘11,228(0,13)

11,516(0,3)
9,CKPT_RETC
9,520(0,3)
520(3),X'80"
5,5
1,508(0,3)
15,504(0,3)
14,15

1,1

5,5
15,524(0,3)
14,15

1,1

5,5
15,528(0,3)
14,15

9,BINVAR.RETCODE
9,532(0,3}
532(3},X'80"

5,5

1,532(0,3)
15,348(0,3)
14,15

/%%%%% PL/I SAMPLE PROGRAM. *¥%¥%x%/

# STATEMENT NUMBER 41

000708 18 OD
0007DA 58 DO D 004
0007DE 58 EO D 00C
0007E2 98 2C b 01C
0007E6 05 IE

® END PROCEDURE

% STATEMENT NUMBER 36

0007E8
0007EB

% PROCEDURE

% REAL ENTRY

0007EC 90 EC D 00C
0007F0 47 FO F 0l4
0007F6¢ 00000000
0007F8  000000CO
0007FC 00000000
000800 58 30 F 010
000804 58 10 D 04C
000808 58 00 F 00C
00080C :

00080E 55 00 C 00C
000812 47 DO F 030
000816 58 FO C 074
00081A 05 EF

00081C 58 EO D 048
000820 18 FoO

000822 90 EC 1 048
000826 50 DO 1 004
00082A 41 D1 0 000
00082E 50 50 D 058
000832 92 &80 D 000
000836 92 24 D 001
00083A D2 03 D 054

000840 05 20

* PROCEDURE BASE

* STATEMENT NUMBER
000842 18 0D
000844 58 DO D 004
000848 58 EO D 00C
00084C 98 2C D 01C
000850 05 1E

3 128

37

LR

By}
BALR

bC
bc

LR

M
BALR

PAGE 28

0,13
13,4(0,13)
14,12(0,13)
2,12,28(13)
1,14

c' A'
ALI(1)

A

14,12,12(13)
*#+16

A(STMT. NO. TABLE)
Fr192*

A(STATIC CSECT)
3,16(0,15)
1,76(0,13)
0,12(0,15)

0,1

0,12(0,12)

*+10
15,116(0,12)
14,15
14,72(0,13)
15,0

14,0,72(1)
13,4(0,1)
13,0(1,0)
5,88(0,13)
0(13),X"80"
1€13),X"24"
84(4,13),296(3)
2,0

0,13
13,4(0,13)
14,12(0,13)
2,12,28(13)
1,14
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* END PROCEDURE
0003852 07 07

#* STATEMENT NUMBER
000854
000857

% PROCEDURE

% REAL ENTRY
000858 90 EC D 00C
00085C 47 FO F 014
000860 00000000
000864 000000C8
000868 00000000
00086C 58 30 F 010
000870 58 10 D 04C
000874 58 00 F 00C
000878 1E 01
00087A 55 00 C 00C
00087E 47 DO F 030
000882 58 FO C 074
000886 05 EF

000888 58 EO D 048
00088C 18 FO

00088E 90 EO 1 048
000892 59 DO 1 004
000896 41 D1 0 000
00089A 50 50 D 058
000B8%9E 92 80 D 000
0008A2 92 24 D 001
0008A6 D2 03 D 054
0008AC 58 10 D 004
0008B0 58 10 1 018
0008B4 D2 03 D 0CO
0008BA 94 7F D 0CO

0008BE 05 20

* PROCEDURE BASE

% STATEMENT NUMBER

0008CO
0008C2
6008C6
0008CA
0008CE

18 0D

58 DO D 004
58 EO D 00C
05 1E

% EMD PROCEDURE

* END PROGRAM

98 2C D 01C

38

3 128

1 000

40

NOPR

DC
DC

LR

LM
BALR

/%%%%% PL/I SAMPLE PROGRAM.

7
c' B
AL1(1)
B

14,12,12(13)
*+16

A(STMT. NO. TABLE)
Ft'200"'

A(STATIC CSECT)
3,16(0,15)
1,76(0,13)
0,12(0,15)

0’.1

0,12(0,12)

*+10
15,116(0,12)
14,15
14,72(0,13)
15,0
14,0,72(1)
13,4(0,1)
13,0(1,0)
5,88(0,13)
0(13),X'80"
1(13),X'24"
84(4,13Y,296(3)
1,4(0,13)
1,24(0,1)
192(4,13),0(1)
192(13),X"'7F"'
2,0 '

0,13
13,4(0,13)
14,12(0,13)
2,12,28(13)
1,14
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PL/I OPTIMIZING COMPILER /%%xx% PL/Y SAMPLE PROGRAM. 3*¥%%¥/ PAGE

COMPILER DIAGNOSTIC MESSAGES

ERROR ID L  STMT MESSAGE DESCRIPTION
SEVERE AND ERROR DIAGNOSTIC MESSAGES

IELO4I3I E - 23 DECLARATION OF INTERNAL ENTRY NOT ALLOKWED. DECLARATION OF 'A' IGNORED.

WARNING DIAGNOSTIC MESSAGES

IELO892I W 6 - TARGET STRING SHORTER THAN SOURCE. RESULT TRUNCATED ON ASSIGNMENT.

IELOSISI W 20 'ONCOUNT' IS THE NAME OF A BUILTIN FUNCTION BUT ITS IMPLICIT DECLARATION DOES NOT IMPLY
'BUILTIN'.

COMPILER INFORMATORY MESSAGES

IELO533I I NO 'DECLARE' STATEMENT(S) FOR 'SYSPRINT','PLISRTB','PLIRETC’,'PLIDUMP','PLICKPT', 'PLIREST',
'PLICANC', 'PVAR', "PLISRTA’, 'ONCOUNT', 'PLISRTC', ' PLISRTD'.

END OF COMPILER DIAGNOSTIC MESSAGES

COMPILE TIME 0.02 MINS SPILL FILE: 0 RECORDS, SIZE 4051
‘Diagnostic messages and an end of compile step message @"STMT" This gives the number of the statement in
which the error occurred.

generated by the compiler. All diagnostic messages
generated by the optimizing compiler are documented in the

publication OS Optimizing Compiler: Messages.

@"ERROR ID".  This identifies the message as @

The "E" level message is expected and will cause the
return code of "'8" from the compiler.

Compile time in minutes. This time includes the

originating from the optimizing compiler (IEL), and
preprocessor.

gives the message number.

This gives the number of records "spilled” into auxiliary

storage and the size in bytes of the spill file. J

@ "L" This is the severity level of the message.

30
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DEFAULT OPTION(S) USED -

SIZE=(262144,49152)

H96-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED XREF,LIST <::)

CONTROL SECTION

NAME
PLISTART

PLIMAIN
SYSPINT
*SAMPLE2
IELCGOG
IELCGOH
*SAMPLEL
IBMBKCP1%
IBMBKST1*
IBMBPIR1*
IBMBPGR1x*
IBMBPIIl*
IBMBPITL*

IBMBXOPT*
IBMBCCCL*

IBMBCCS1x*

IBMBCEOL*

IBMBCHO1%

IBMBCOO1%

IBMBCTOI%

IBMBKDMI1*
IBMBPRC1%

IBMBSED1%*

00
50
58
78
3E8
4GAD
548
El8
1060
1758
1BB8
2220
3638

38A0
38E0

3A00

3BAC
3EDO
40Ca8
4518

47B8
48C0

4918

ORIGIN LENGTH

50
8
20
36C
B6
AG
8po
242
6F8
45C
666
1418
268

40
120

19C

44C

2A0

108
58

558

(::) CROSS REFERENCE TABLE

ENTRY
NAME

PLICALLA

SAMPLE

IBMBKCPA
IBMEKSTA
IBMBPIRA
IBMBPGRA
IBMBPIIA

IBMBPITA

IBMBCCCB
IBMBCCSA

IBMBCEZB
IBMBCEFX

IBMBCHXE
IBMBCHXY
IBHRCHFD
IBMBCODE

IBMBCTHD
IBMBCTHP

IBMBKDMA
IBMBPRCA

IBMBSEDA

LOCATICON

6

550
E18
1060
17A8
1888
2220

3638

38E0
3A00

3BAO
3880

3EDO
3EEO
3EFO
40C8

4518
4530

4788
48C0

4928

NAME

PLICALLB

IBMBKCPB
IBMBKSTB

IBMBPIRB

IBMBCCCC

IBMBCEDB
IBMBCEZF

IBHMBCHFE
IBMBCHFY
IBMBCHXD
IBMECOZE

IBMBCTHZ
IBMBCTHE

IBMBSEDB

[ Sce note on next page.

LOCATION

A

E1A
1062

17AA

38E2

3BAS
3880

3EDO
3EEQ
3EFO0
40C8

4518
4538

4928

NAME

IBMBKCPC
IBMBKSTC

IBMBPIRC

IBMBCCCA

IBMBCEDX
IBMBCEZX

IBHMBCHXP
IBMBCHFH
IBMBCHXF
IBMBCODP

IBMBCTHX

LOCATION

ElC
1064

17AC

38E6

3BBO
3BB0O

3ED8
3EE8
3EF8
40C8

4520

NAME

IBMBKSTD

IBMBCEDF

IBMBCHFP
IBMBCHXH

IBMBCTHF

LOCATION

1066

3BBO

3ED8
3EE8

4528
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The linkage editor listing.

1.

Statement identifying the version
and level of the linkage editor

and giving the options as

specified in the PARM parameter of
the EXEC statement that invokes
the cataloged procedure.

Cross reference table. This table
consists of a module map and the
cross-reference table.

The module map shows each control
section and its associated entry
points, if any, listed across the

page. An asterisk after the name
means that these are library
subroutines obtained by automatic
library call.

The cross-reference table gives

all the locations in a control
section at which a symbol is
referenced. SUNRESOLVED (W)
identifies a weak external
reference that has not been
resolved. See next page.
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NAME ORIGIN LENGTH NAME  LOCATION NAME  LOCATION NAME  LOCATION NAME  LOCATION

IBMBSIOl* 4E70 284
IBMBSIOA 4E70 IBMBSIOB GE72 IBMBSIOC 4E74 IBMBSIOD GET76

IBMBSIOE 4E78 IBMBSIOT 5052

IBMBCUDI*  50F8 308
IBMBCUIX 50F8 IBMBCUID 5100 IBMBCUIP 5108 IBMBCUIE 5110
IBMBCUIF 5118
IBMBEOC1¥* 5400 100
IBMBEOCA 5400
IBMBEOL1* 5500 BO
IBMBEOLA 5500
IBMBJDTl*  55B0 AD
IBMBJDTA 5580
IBMBJTTI* 5650 78
IBMBJTTA 5650
IEMBOCLI*  56C8 180
IBMBOCLA 56C8 IBMBOCLB 56CA IBMBOCLC 56CC IBMBOCLD B56CE
IBMBSAC1* 5878 100
IBMBSACA 5878
IBMBSEOI* 5978 10C
IBMBSEOA 5978
IBMBSLOl*  5A88 879
IBMBSLOA 5A88 IBMBSLOB 5A8A
IBMBSPLI* 6308 2E0
IBMBSPLA 6308 IBMBSPLB 630A IBMBSPLC 630C
IBMBCGT1*  65E8 88
i IBMBCGTA 65E8
IBMBCKOl* 6670 19A
IBMBCKDP 6670 IBMBCKZP 6670 IBMBCKDD 6678 IBMBCKZD 6678
IBMBEER1I* 6810 % .

IBMBEERA 6810

IBMBERRl* 6818 A70
IBMBERRA 6818 IBMBERRB 691E IBMBERRC 7144

IBMBSCV1* 7298 250
- IBMBSCVA 7298
IBMBSPO1*  74E8 130
IBMBSPOA 74E8
IBMBEEF1* - 7618 15D
IBMBEEFA 7618
LOCATION REFERS TO SYMBOL 1IN _CONTROL SECTION i LOCATION REFERS TO -SYMBOL IN CONTROL SECTION
10 PLIMAIN PLIMAIN 14 SYSPINT SYSPINT
18 PLIFLOW . $UNRESOLVED(H) 1C PLITABS $UNRESOLVED(K}
2C PLICOUNT $UNRESOLVED(KW) 30 PLIXOPT SUNRESOLVED(W)
34 IBMBPOPT $UNRESOLVED(HW) ’ 38 PLIXHD $UNRESOLVED(K)
3C IBMBEATA $UNRESOLVED(W) 44 IBMBPIRA IBMBPIR1
48 IBMBPIRB IBMBPIR1 4C IBMBPIRC IBMBPIRL
50 *SAMPLEL *SAMPLEL 7C *¥SAMPLEL #SAMPLEL
80 #SAMPLEL *SAMPLEL 84 *SAMPLEL #SAMPLEL
88 *¥SAMPLE1L *SAMPLE1L 8C *SAMPLE!L #SAMPLEL

90 *SAMPLEL ¥SAMPLEL 94 *SAMPLEL *SAMPLEL
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LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION

*SAMPLE1
*SAMPLEL
*¥SAMPLEL
*SAMPLEL
*SAMPLEL
IELCGOG

IBHBCCCA
IRM3CEDB
1BIiBCODE
IBMBCUID
IBNBEOLA
IBHBJTTA
IBNBOCLC
IBNBSEDB
1BNBSIOE
IBMBSLOA
IBHBSPOA
SYSPINT

IBHBPRCA
IBNBKDMA
IBHBKSTB
IBMBKSTD
IBMBKCPB
*SAMPLEL
*SAMPLEL
*SAMPLEL
IBMBSIST
*SAMPLE2
*SAMPLE2
*SAMPLE2
*SAMPLE2
*SAMPLE2
IBHCKEXA
IBUBJWTA
IBNSTOCB
IBHBOCLB
IBHBOCLD
IBNBPGOA
IBMBERRC
IBMBPGR1
IBHBPITA
IBHBOCLA
IBMBEERA
IBI'BXOPT
IBNBCHXF
IBHBCHXY
IBNMBCKDD
IBHSCHFD
IBMDCHFP
IBMBCHFE
IBM3CEDF
IBHMBCYXX

*SAMPLE1
*SAMPLEL
*SAMPLE1
*SAMPLE1
*SAMPLE1
IELCGOG

IBNBCCCL
IBMBCEOL
IENBCOO1

" IBMBCUO1

IBHMBEOL]
IBMBJTTL
IBHBOCLL
IBMBSEDL
IBMBSIOL
IsHBSLOL
IBNBSFOL
SYSPINT
IBMBFRCI
IBlBKDM1
IBHEKST1
IBIBKST1
IEHMBKCP1
*SAMPLEL
*SAMPLEL
*SAMPLEL
$UNRESOLVED(MW)
*SAMPLE2
*SAMPLER
®¥SAMPLE2
*SAMPLE2
*SAMPLE2
SUNRESCLVED(W)
$UHRESOLVED(H)
SUNRESOLVED(W)
IBHBOCLY
IBNBOCLL
SUHRESOLVED(W)
IBHBERRL
IBMBPGRI
IBMOPITL
IBIBOCLY
ICHBEER]L
IBMBXOPT
IBHBCHOL
IBMBCHOL
IBHBCKO1L
IBHBCHOL
IBNDCHOL
IBHBCHOL
IBMBCECL
$UNRESOLVED(H)

LOCATION REFERS TO SYMBOL IN CONTROL SECTION

*SAMPLEL
*SAMPLEL
*SAMPLEL
#SAMPLEL
*SAMPLEL
IELCGOH

IBMBCCSA
IEMBCHFD
IBMBCTHD
IBIMBEOCA
IBMBJDTA
IBMBOCLA
IBMBSAOCA
IBNHBSEOA
IBMBSIOT
IBHBSPLA
IBMBCKDD
SYSPINT

SYSPINT

IBMBKSTA
IBMBKSTC
IBHBKCPA
IBNMBKCPC
*SAMPLEL
*SAMPLEL
*SAMPLEL
IEHBSEOA
*¥SAMPLE2
*SAMPLE2
*SAMPLE2
*SAMPLE2
*SAMPLE2
IBHMCKEXB
IBHBTOCA
IBHBTPRA
IBMBOCLB
IBMBERRB
IBMBPQDA
IBHBOCLC
IBMBPIIA
IBMBOCLA
IBMBERRA
IBMBPIRA
IBHBCHXD
IBHMBCHXP
IBMBCHXE
IBMECKDP
IBHBCHFH
IBMBCHFY
IBM3CEDX
IBMBCEFX
IBMBCYFF

*SAMPLEL
*SAMPLEL
*SAMPLEL
*SAMPLEL
*SAMPLEL
IELCGCH
IBMBCCS1
IBH3CHOL
IBMBCTOL
IBMBEGCI
IBMBJDT1
IBMSOCL]
IBMBSAOQL
IBMBSEOL
IBHBSIOL
IBHBSPLL
IBNBCKOL
SYSPINT
SYSPINT
IBMBKST1
IBMBKSTL
IBMBKCP1
IBMBKCP1
*SAMPLEL
*SAMPLE]L
*SAMPLEL
IBNBSEOL
*SAMPLE2
*SAMPLE2
*SANPLE2
*SAMPLE2
%*SAMPLE2
SUNRESOLVED(W)
SUNRESOLVED(W)
SUNRESCLVED(W)
IBMBOCL1
IBNM3ERR1
SUNRESOLVED(H)
IBIBOCL1
IBM3PII1
IBMBCCLIL
IBMBERRI1
IBMBPIRL
IBM3CHO1
IBMBCHO1
IBMOCHOL
IBM3CKO1
IBMBCHOL
IBHECHOL
IBMBCEOL
IBMGCEOL
S$UNRESOLVED(W)
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LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION

3B8C
3B%%
3B38
3B44
3828
JAFO
3870
iBIC
3808
3AFG
3B2C
3B3C
3B74
3898
3830
3800
3BAC
3ED4
3EESG
3EFG
451C
452C
4524
4E54%
4E4C
4EB0
4E58
GE6C
50E8
50F0
50FC
510C
53F4
5964
596C
5974
62F4
62EC
62E4
6674
7258
75DC
75EC
75F8
7600
7614
7608

LOCATION
ENTRY ADDRESS

TOTAL LENGTH

IBHBCMPX
IBHBCMPF
1BMBCUIF
IBHBCTHD
IBHDCODE
IPHBCRXB
IB1BCRXB
IBHMBCKDH
IBHBCGPA
IBMBCACA
IBHBCACA
IBMBCACA
IBHRCACA
IBN3CPBF
- IEMBCEDB
IBMBSCVA
IEMBCRYB
IBHBCOZE
IBHBCVZY
IBMECKZD
IBHECKZD
IBMBCEZF
IBHBCEZX
IBHBSATA
IBMBSFIA
IBH3SPIA
IBHBSCIA
IBHBSBOA
IBMBSPLA
IBHBSPLC
IBHBCEFX
IBHBCHFP
IBMBSCVA
1BMBCCCA
IBHBCACA
IBHECGGB

IBHMBCACA

IBHBCZCA
IBMBSIST
IB1BCQDP
IBHBEEFA
IBHBCKDP
IBMBCMPP
IBMBCHXE
IBMBCHFE
IBHBCHMPE
IBHMBCPBE

20 REQUESTS CUMULATIVE PSEUDO REGISTER LENGTH

00

7778

SUNRESOLVED(H)
$UHNRESOLVED(HW)
IBHBCUOL
IBHDCTOoL
IBMBCCOL
SUNRESOLVED(H)
SUNRESOLVED(H)
SUNRESOLVED (W)
$UHRESCLVED(W)
SUNRESOLVED(H)
SUMRESCLVED(H)
SUHRESOLVED(H)
SUNRESOLVED (W)
SUNRESQLVED(H)
IBHBCEOL
IBMBSCVL
SUNRESOLVED(HW)
IBHEC00l
$ULRESOLVED(W)
IBHBCKOL
IBHBCKOL
IEMDCEOL
IBMBCEOL
SUNRESOLVED(W)
SUNRESOLVED(HW)
$UMRESOLVED(W)
$UNRESOLVED(W)
$UNRESOLVED(W}
IetiospPLl
IBMBSPLL
IBHECEOL
IBMBCHOL
IBHBSCVL
I8MBCCCL
$UNRESOLVED(W)
SUNRESOLVED(W)
SUNRESOLVED(H)
$UNRESOLVED(HW)
$UNRESOLVED(W)
IBMBCOO1L
IBMBEEF1L
IBMBCKO1
SUNRESOLVED(W)
IBNBCHOL
IBIM2CHOL
$UNRESOLVED(W)
SUNRESOLVED(H)

LOCATION REFERS TO SYMBOL 1IN CONTROL SECTION

3B90
3880
3840
3B48
3B24
3AF8
3B78
3804
3AEC
3AFC
3834
3B6C
3B7C
3ADC
iB38
3BAG
3ECG
3EDC
3EEC
G0AG
453C
4534
47B4%
4E64G
4ESC
4E60
GE68
4E48
50EC
5CE4
5104
5114
5860
5968
5970
5A80
62F0
62E8
62F8
7254
7508
75E0
75F4
75FC
760C
7604
7610

IBMBCMPD
IBMBCUIX
IBMBCTHX
IBHMBCTHF
IBMBCVDY
IBMBCRXB
IBMBCRXB
IBNBCGZA
IBHBCACA
IBMBCACA
IBMBCACA
IBMBCACA
IBMBCACA
IBMBCHXH
IBMBCEDB
IEMBCRFB
IBMBCGTA
IBMBCKZP
IBHMBCHZH
IBMBCGTA
IBMBCOZE
IBMBCKZP
IBMBSCVA
IBMDSAQA
IBMBSFOA
IBMBSPOA
IEMBSCOA
IBMBSIST
IBMBSPLB
IBNBOCLA
IBHBCHFD
IBMBCHFE
IBHBSCPA
IBHGCBCA

IBMBCX0A

IBHBSIST
IBHBCEBCA
IBMBCXOA
IBHXGRAP
IBMBERCA
IBHBCHXP
IBM3CHFP
IBMOCHPP
IBMBCODE
IBMBCHMPE
IBMGCFBP
IBHBCCSA

SUNRESOLVED(HW)
IBMBCUOL
IBMBCTOL
IeMBCTOL

$UNRESOLVED(HW)

SUNRESOLVED (M)

$UNRESOLVED(H)

SUNRESOLVED (W)

$UNRESOLVED( W)

SUNRESCLVED(H)

SUNRESGLVED(H)

$UNRESOLVED(HW)

SUHRESOLVED(H)
IBHBCHOL
IBMBCEOL

$UNRESOLVED(MW?
IBMBCGTL
IBMBCKOL

$UNRESOLVED(H)
IBHBCGT1
IBMECOOL
IBMSCKO1L
IBMBSCVL
IBMBSAOL

SUNRESOLVED(H)
IBNBSPOL

SUHRESOLVED(H)

$UNHRESOLVED(H)
IBHBSPLL
IBMEOCLL
IBMBCHOL
IBMBCHO!L

$UNRESOLVED(M)

SUNRESOLVED(K)

SUNRESOLVED(H)

SUNRESOLVED(H)

SUNRESOLVED(H)

SUNRESOLVED(H)

$UHRESOLVED(H)

$UNRESOLVED(H)
IBMBCHO1
IBHECHOL
$UNRESOLVED(H !
IB!3C001

SUNRESOLVED(H I

$UNRESOLVED(W]
IBMBCCSI
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SAMPLE PROGRAM: DATE = 85/05/01, TIME = 14.24.09

END SAMPLE PROGRAM

Execution of the sample program
produces a return code of 0101.




APPENDIX E. USING THE OS PL/I OPTIMIZER UNDER VM/PC

This section describes how to use the 0S PL/I Optimizing
Conmpiler under Virtual Machine/Personal Computer (VM/PC).

VM/PC is an IBM licensed program that runs on the IBM XT/370
Personal Computer, as an IBM Personal Computer Disk Operating
System application. VM/PC gives vou an interactive system that
has the characteristics of a VM/SP Release 2 system: command
entry, command formats, messages, screen formats, file naming
conventions, key functions, and application interfaces.

To use the 0S PL/I Optimizing Compiler under VM/PC, a host
system must be available; this is because you must copy
(download) PL/1 from the host system into your local VM/PC
storage. After you have done this, you can use PL/I either
indipendently of the host system, or in connection with the host
system.

VM/PC lets you set up a local System/370 environment in which to
do your work, known as a local session. After you have
downloaded PL/I into vour local storage, you can use it in local
sessions.

VM/PC also lets you set up an IBM 3277 or 3101 terminal
connection with a host system on a remote computer, so that your
personal computer acts as a terminal on the host system; such a
connection is known as a remote session. You can use the
product in remote sessions as well as in local sessions.

To develop 0S PL/I optimizing programs with VM/PC, vou'll use
both types of sessions. For further details on VM/PC see
Virtual Machine/Personal Computer User's Guide Supplement for
System/370 Languages.

METHODS OF USING THE OS PL/I OPTIMIZER UNDER VM/PC

There are two different methods you follow to use the 0S5 PL/1
Optimizer under VM/PC:

1. Copy (download) the 0S PL/I Optimizer modules onto local
disk files and then invoke the 0S PL/I Optimizer in local
sessions. (You need download only when you first access the
0S PL/I Optimizer, or when a new release has been installed
on the host system.)

2. Link to the host-system minidisk containing the 0S PL/I
Optimizer and then access it from the local session as a
remote minidisk. (You must do this after every Initial
Program Load (IPL) of CMS, and whenever the link to the host
system fails.)

Depending on your link with the system and on the system
load, this often is not an efficient way to operate.
Therefore, it is not further described in this book.

DOWNLOADING THE 0S PL/I OPTIMIZER INTO VM/PC

To use the 0S5 PL/I Optimizer under VM/PC in local sessions, you
can copy {(download) certain 0S PL/I Optimizer modules into your
local fiézg. The modules you must copy are listed in Figure 161
on page .
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CMSLIB

TEAXPALL
IEAXPDXR
IEAXPSIM

it ad i

LOIQ
L OKE

L. OKQ

TXTLIB
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MUDULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE
MODULE

(needed for execution only)
(extended precision module)
(extended precision module)
(extended precision module)

Figure 161 (Part 1 of 2).

0S PL/I Optimizer Modules Needed for
Downloading
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IELOPA MODULE
IELOPAL1 MODULE
TELOPALZ2 MODULE
IELOPAL3 MODULE
IELOPALG MODULE
TELOPALS MODULE
IELOPC MODULE
IELOPE MODULE
JELOPI MODULE
IELOQA MODULE
TIELOQE MODULE
IELOSA MODULE
IELOSC MODULE
IELOSD MODULE
TIELOSI MODULE
IELOSK MODULE
IELOSM MODULE
IELOSQ MODULE
IELOQI MODULE
IELOUA MODULE
IELOUAC MODULE
IELOUAE MODULE
IELOUAS MODULE
IELOUAT MODULE
TIELOUAY MODULE
IELOUE MODULE
PLILIB TXTLIB (needed for execution only)
PLIOPT MODULE

Figure 161 (Part 2 of 2). 0SS PL/I Optimizer Modules Needed for
Downloading

Downloading is necessary only when you first access the 0S5 PL/I
Optimizer, or after a new release has been installed on the host
system.

In your local VM/PC system, in order to avoid the following
warning message:

DMS PLIO74W ERROR RESETTING AUXILIARY DIRECTORY

vou should make sure that the R disk is the minidisk containing
the 0S PL/I Optimizer. Figure 162 on page 451 shows vou the
commands you must issue.

The procedure is as follows:

1. Link (if necessary) and access the local minidisk that is
the target minidisk for the copy operation. If the target
minidisk is vour own minidisk, the link is not required.

2. Link and access the host minidisk that contains the 0S5 PL/I
Optimizer modules.

3. Copy the 0S PL/I Obtimizer modules from the host minidisk to
the local minidisk. (This is known as downloading.)

4. Release the host 05 PL/I Optimizer minidisk; it is no longer
required.

5. If you are compiling AND executing, link and access the host
minidisk that contains the file 'CMSLIB TXTLIB', if not
previously downloaded.

6. Copy '"CMSLIB TXTLIB®' (if not previously downloaded) to the
local minidisk.

7. Release the host CMS minidisk; it is no longer required.
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VIRTUAL STORAGE REQUIREMENTS: Approximately 1.0M bytes
MINIDISK STORAGE REQUIREMENTS: ' Approximately 3.0M bytes
Notes:

1. These storage requirements are for the 0S PL/I Optimizer
compiler and library only; additional storage is needed for
the source and/or object program files.

2. Files PLILIB TXTLIB and CMSLIB TXTLIB take approximately
one third of the space requirement given above.

If vou are going to do only compilations under VM/PC, these
two files mav be omitted.

If vou are going to do both compilations and executions
under VM/PC, all of the files listed in Figure 160 on
page 448, except for the optional extended precision
modules, are required.

INVOKING THE 0S PLs/I OPTIMIZER UNDER VM/PC

450

You must first make the 0S PL/I Optimizer available on a
minidisk vou can access. For example:

CP LINK vm/pc-id ttt aaa RR read-password
ACCESS aaa R
GLOBAL TXTLIB PLILIB CMSLIB

Because you must issue these commands each time you log on to
VM/PC, it's a good idea to put the commands vou need in your
profile EXEC,

Next, you can invoke the 0S PL/I Optimizer through the following
command:

PLIOPT PLISAMP

where PLISAMP is the name of vour source program. (Its filetype
is PLIOPT or PLI.)

You can also specify compiler options. For example:
PLIOPT PLISAMP (options

which allows vou to modify the default compller options in force
for your organization. .
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x*

%

%

%*

E3333333333333333333333332323333333333333333331332333333333333333383 2333833
¥ 1) Link and access the target minidisk.
*

CP. LINK vm/pc-id ttt aaa W write-password
ACCESS aaa filemodel

¥ 2) Link and‘access the host minidisk that contains the 0S5 PL/1
%* Optimizer modules.

CP LINK host-id hhh bbb RR read-password REMOTE
ACCESS bbb filemode?2
%*

¥ 3) Copy the files you need.

éOPYFILE filename filetype filemode2 = = filemodel
: 6) Release the 0S PL/I Optimizer host minidisk.
EELEASE filemode2 (DET

%X 5) Link and access the host minidisk that contains CMSLIB TXTLIB
% (if not previously downloaded).

CP LINK host-id c¢cc bbb RR read-password REMOTE
ACCESS bbb filemode3
*

%X 6) Copy CMSLIB TXTLIB (if not previously downloaded) to the local
VM/PC target minidisk.

. X%
COPYFILE CMSLIB TXTLIB filemode3 = = filemodel
*
¥ 7) Release the CMS host minidisk.
*
RELEASE filemode3 (DET
%

*

¥ HWhere:

E ttt - is the virtual address of the local target minidisk that

* will store the 0S PL/I1 Optimizer modules.

%* aaa - is an unused virtual address on the local VM/PC machine.

* hhh - is the virtual address of the host minidisk that contains

% the 0S5 PL/I Optimizer modules.

* bbb - is the virtual disk address you use to refer to the host disk.
% cce = is the virtual address of the host minidisk that contains

* CMSLIB TXTLIB.

x filemodel - is the filemode of the local VM machine. To avoid a

* warning message, specify filemode R.

% filemode2 - is the filemode of the host minidisk that contains

x the 0S5 PL/I Optimizer modules.

% filemode3 - is the filemode of the host CMS TXTLIB minidisk.

*

t3 3233333 3333333333333333333333333333333 3333333333333 33333333333333333331

Figure 162. CMS Commands to Download the 0S PL/I Optimizer

0S PL/I OPTIMIZER PROGRAMMING TIPS

You can improve processing time if you specify 0S5 PL/I Optimizer
compiler options that do not request printed listings:

NOAGGREGATE, NOATTRIBUTES, NOESD, NOINSOURCE, NOLIST, NOMAP,
NOOPTIONS, NOSOURCE, NOSTORAGE, and NOXREF.
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0S PL/I OPTIMIZER RESTRICTIONS

The following proce§sing capabilities are not ayailable when you
are executing an object program in a local session:

. VSAM file processing is not available.
. Magnetic tape processing is not available.

. The Graphical Data Display Manager (GDDM) is not available.
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APPENDIX F. MVS/EXTENDED ARCHITECTURE (MVS/XA) CONSIDERATIONS

This section serves as a general introduction to MVS/XA and its
facilities. For more specific details, see MV3/XA Conversion
Notebook and MVS/XA System Programming Library: 31-Bit
Addressing. The content of those books, with which the reader
should be familiar, is not repeated here. Readers who
understand MVS/XA and such concepts as the MVS/XA machine's
current addressing mode (AMODE) and the AMODE and RMODE
attributes of load modules may wish to skip to the section
entitégg "Use of MVS/XA Facilities by PL/I Release 5" on

page .

System/370 Extended Architecture (sometimes shortened to 370/XA)
represents a set of changes and enhancements to the architecture
of the IBM System/370.

Pre-Release 5 PL/I object modules, pre-Release 5 PL/I library
modules, and the PL/I Checkout Compiler's interpreter facilities
all contain instruction sequences that are incompatible with
31-bit addressing on MVS/XA, but they are supported on MVS/XA in
24-bit addressing mode so _that vou can_continue to use them.

If only Release 5 object modules and resident libraries are
linked together, the resulting load module is RMODE(ANY) and
AMODE(31), and is compatible with 31-bit addressing on MVS~/XA.
This load module is also compatible with MVS/SP 1.3 execution.

SYSTEM 370 AND 370/XA DIFFERENCES

The areas of difference between System/370 and 370/XA are as
follows:

1. 370/XA permits virtual storage addresses to be 31-bit binary
numbers, whereas System/370 treated them as 26-bit binary
numbers.,

This fact is of direct importince to vou as a PL/I
programmer. The storage which vour program "sees™ and for
which vyou code vour program is virtual storage. PL/I
Release 5 offers you ways to control and utilize the
capability of 370/XA to address more virtual storage by the
use of 31-bit addresses.

While the largest storage address which can be utilized on
System/370 is 16 megabytes, the lardgest such address on
370/XA is 128 times greater: 2 gigabytes, or 2048
megabytes.

Most of the material in this Appendix and all of the MVS/XA
support in PL/] Release 5 are related to 31-bit addressing
of virtual storage on MVS/XA.~

2. 370/XA permits real storage addresses to be 3l-bit binary
numbers, whereas System/370 treated them as 24-bit binary
numbers (or for certain purposes on certain processor
models, 25-bit or 26-bit binary numbers).

This fact is only of indirect importance to you as a PL/I
programmer. The storage your program "sees" is virtual
storage. Your PL/I program cannot "see" real storage or
affect the way real storage is used to implement virtual
storage for your program.

The amount of real storage available to support the
execution of your program may, of course, impact your
program's performance by determining the amount of paging
required to execute your program.
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3. 370/XA provides a new interface between a central processor
and the 1/0 devices attached to it. This interface, called
the Dynamic Channel Subsystem, supersedes the channel
architecture defined by System/370.

This facility is only of indirect importance to you as a
PL/I programmer. Your program probably performs I/0
operations,; but the details of how this is done are handled
by the hardware and the operating system, not by vour PL/I
program.

Your specification of a PL/I file declaration or a PL/I
environment option is not affected by the Dynamic Channel
Subsystem.

G, 370/XA provides a facility called the Interpretive Execution
Facility which supersedes the coding techniques and hardware
assists emploved on System/7370 to support "virtual
machines". This facility of 370/XA is supported by the
VM/XA Migration Aid.

This facility is of interest only indirectly to you as a
PL/1 programmer. Your program might be executed under MVS
or MVS/XA in a virtual machine provided by the 370/XA
Interpretive Execution Facility and the VM/XA Migration Aid,
but vou would not be able to control or influence this fact,
aad n$thing vou coded in vour PL/I program would depend on
this fact. :

The rest of this appendix will be devoted to describing the
31-bit addressing of virtual storage, and how this relates to
vour PL/I program under PL/I1 Release 5. ‘ :

COMPATIBILITY CONSIDERATIONS

Pre-Release 5 PL/I object modules, pre-Release 5 PL/I library
modules, and the PL/I Checkout Compiler's interpreter facilities
all contain instruction sequences that are incompatible with
31-bit addressing on MVS/XA, but they are supported on MVS/XA in
26-bit addressing mode so _that vou can continue to use them.

The fact that a computer implements 370/XA architecture and is
being controlled by the MVS/XA operating system does not
automatically mean that any program written for System/370 can
run on that computer and obtain the benefits of 31-bit
addressing of virtual storage.

In fact, many, if not most, programs written for System/370
contain instruction sequences that are incompatible with 370/XA.
The most common area of difficulty (though not the only one)
relates to the use of the high-order byte of a binary word which
is to be used as a storage address to hold some unrelated
entity. This was a common and appropriate programming technique
when storage was a much scarcer resource than it is today.

Very few of System/370 application programs running today are
suitable for exploitation of 31-bit addressing. Since these
programs must continue to function, however, 370/XA was equipped
with the capability to operate in "24-bit addressing mode™.

Practically all System/370 programs that run on MVS (or VS1)
today can run on MVS/XA in 24-bit addressing mode. In
particular, this includes vour PL/I programs that have been
compiled by Release 5 of the PL/I Optimizing Compiler or prior
releases or by Release 3 of the PL/I Checkout Compiler.

At any one time, a computer which is executing in 370/XA mode is
using either 31-bit addressing mode or 24-bit addressing mode.
This addressing mode is implemented by generating storage
addresses from the instructions that comprise a program and then
using either the last 31 bits or the last 24 bits as the
effective generated address.
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Which interpretation, (that is, which addressing mode) is used
depends on a bit (the "AMODE" bit) in a control word of the
computer called the Program Status Word or PSH.

When the addressing mode is 24-bit, the program cannot address

data or branch to an instruction at any address higher than the

largest 26-bit binary number: 16M or 16,777,215 bvytes. This

address value represents an addressing boundary that a program

gznggt cross as long as the current addressing mode remains
-bit.

When the addressing mode is 31-bit, the program can address data
or branch to an instruction at any address up to the largest
31-bit binary number: 2 gigabvtes, 2068 megabytes, or
2,147,483,647 bytes. A program which is executing with 31-bit
as the current addressing mode can reference data or branch to
an instruction at any address up to the above limit, including,
of course, data and instructions located at addresses below 16
megabytes.

370/XA supplies instructions which can be executed by any
program to switch the setting of the AMODE bit, and thus switch
the machine to a different addressing mode. This process is
called mode switching, and the mode of operation it permits,
that of alternating between 26-bit addressing mode and 3l-bit
addressing mode, is called "bi-modal operation™. Both modes are
entirely native modes of operation for a 370/XA processor. The
MVS/XA operating system itself uses both of these modes of
operation for different portions of its own code.

CONSIDERATIONS FOR RELEASE 4 PROGRAMS

When vou execute one of your old programs on MVS/XA, for example
one compiled by Release ¢ of the PL/1 Optimizing Compiler, there
are instruction sequences embedded within it which cannot work
correctly in 31-bit addressing mode. Therefore, the MV3/XA
operating system must set the addressing mode to 24-bit before
it calls your program.

For vour program to be able to access its own instructions and
data, in fact, MVS/XA must have loaded vour program into storage
below 16 megabytes. These facts imply that MVS/XA must have
been able to tell ahead of time that your program was restricted
to operate in 24-bit addressing mode.

MVS/XA addresses this requirement by assigning attributes to
load modules. These attributes define two things:

. Where MVS/XA is to place the load module when it loads it
intoDsﬁorage. This property is called "residency mode", or
“RMODE"™.

. What addressing mode MVS/XA is to establish in the computer
before it branches to the load module. This attribute of a
load module is called the "addressing mode", or "AMODE™.

AMODE in this context is a load module attribute, not the
current addressing mode of the computer. RMODE and AMODE are
simply attributes given to load modules by the linkage editor
and honored by the operating system when it loads the load
module into storage and branches to it. If the load module
thereafter switches to a different AMODE, that is its business,
presuming that it is coded correctly to accomplish what it needs
to do.

A PL/I Release 4 load module has by default the attributes
RMODE(24) and AMODE(26). Thus MVS/XA knows to load it into

storage below 16 megabytes and knows to establish 24-bit

2ddf$ssing mode as the current addressing mode before branching
o it.
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These default values of AMODE 24 and RMODE 24 apply in general
unless specific action is taken to override them, and they
should not be overridden unless it is certain that a particular
load module is capable of executing successfully in AMODE 31.

AMODE RMODE EXCEPTIONS TO DEFAULTS

If only Release 5 object modules and resident libraries are
linked together, the resulting load module is AMODE(31) and
RMODE(ANY) and is compatible with 31-bit addressing on MVS/XA.
This load module is also compatible with MVS/SP 1.3 execution.

Other settings of AMODE and RMODE can arise in two different
wavs:

1. A language processor other than the PL/I Release 5 compiler
may introduce output object modules flagged with an
indication such as AMODE(CANY) and RMODECANY). The linkage
editor, when it finds that all such load modules or object
modules that it combines into a load module have these
attributes, will assign AMODE(31) and RMODE(ANY) to the
resultant load module. A single RMODE(24) suffices to
"demote"™ the resultant load module to RMODE(24). An object
module flagged AMODE(24) produces an entry point with the
attributes AMODE(24) and RMODE(24).

Note: Early versions of the operating system assigned
an AMODE corresponding to the entry.

2. You can supply linkage editor parameter specifications to
force the linkage editor to supply specific attributes to a
load module. This is safely and commonly done to force
eatggzzs?DDE(ZQ) or the combination of RMODE(24) and
AMO .

If you use this facility to force the linkage editor to
assign attributes indicating that 31-bit addressing mode is
acceptable when this is not what the object module
information supplied to the linkage editor would normally
imply, it is your responsibility to establish that the
program can actually be executed with vour specifications.

AMODE AND RMODE SUMMARY

456

Summarizing somewhat more precisely the AMODE and RMODE
attributes of load modules:

. AMODE can be set to any of the following values:

- AMODE 26, The program is designed to receive control in
26-bit addressing mode.

- AMODE 31. The program is designed to receive control in
31-bit addressing mode.

- AMODE ANY. The program is designed to receive control
in either addressing mode.

[ RMODE can be set to any of the following values:

- RMODE 24. The program is design to reside below 16
megabytes in virtual storage. MVS/XA will always place
the program below 16 megabutes.

- RMODE ANY. The program is designed to reside at any
virtual storage location, either above or below 16
megabytes. MVS/XA places the program above 16 megabytes
unless there is no suitable virtual storage above 16
megabytes.
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USE OF MVS/XA FACILITIES BY PL/I RELEASE 5

The MVS/XA concepts of current addressing mode and the load
module attributes of AMODE and RMODE imply the following general
characteristics of program execution under MVS/XA.

1. If a program is ever to execute in 24-bit addressing mode,
it must reside below 16 megabytes. A load module containing
such a program must be given the RMODE(24) attribute to
cause MVS/XA to load it into storage below 16 megabytes.

2. If a program is to refer to data located at addresses above
16 megabytes, then it must at that moment be executing in
31-bit addressing mode.

3. Since the implementation mechanism used by overlay load
modules is incompatible with 31-bit addressing, MVS/XA
supports overlay modules in, and only in, 26-bit addressing
mode.

CHARACTERISTICS OF RELEASE 5 MODULES

Object modules and load modules produced by PL/I Release 5 and
the PL/I Resident Library Release 5 have the following specific
characteristics:

1. Object modules produced by PL/I Release 5 have the
attributes AMODE(ANY) and RMODE(ANY). The library modules
that comprise the Release 5 PL/I Resident Library also have
the attributes AMODE(ANY) and RMODE(ANY). As a result, a
load module comprised entirely of PL/I Release 5 object code
and PL/] Release 5 Resident Library code will be given by
default the attributes AMODE(31) and RMODE(CANY) by the
MVS/XA linkage editor. Such load modules can be loaded into
storage above 16 megabytes and can be executed entirely in
31~-bit addressing mode. In this case, PL/I STATIC storage,
since it is link edited with the load module, also resides
above 16 megabyvtes.

You can override the default load module attributes when you
link edit your load module if you wish to do so.

2. PL/I Release 5 load modules may utilize the HEAP option to
separate CONTROLLED variables and dynamically allocated
BASED variables from the storage associated with the ISA.

If the HEAP option is used and the PL/I Release 5 program is
being executed in 31-bit addressing mode, then PL/I
variables allocated with a PL/I ALLOCATE statement may
reside above 16 megabytes.

3. The control blocks that comprise the PL/I execution—-time
environment and the PL/I execution-time stack, including all
AUTOMATIC storage, reside below 16 megabytes, regardless of
the program's AMODE and regardless of whether or not the
HEAP option is used.

ASSEMBLER ROUTINE TO MODE-SWITCH

No mode-switching between PL/I programs link edited into a
single load module is provided by PL/I Release 5. You may
insert calls to an Assembler lLanguage program to switch modes
provided that you conform to the general MVS/XA constraints
described above.

An example of a linkage assist routine to switch from a caller's
31-bit or 24-bit addressing mode to 24-bit addressing mode and
back upon return appears in Figure 163 on page 458. The example
shows only the code necessary for mode-switching. The following
are not shown in the figure:

l. register saving
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2. save area chaining
3. acquiring a PL/I DSA or a save area
Figure 127 on page 297 gives an example of this omitted code.

A PL/I program would call this linkage assist routine to
transfer control to an AMODE(24) routine in the same load
module. The linkage assist routine would switch to 24-bit
addressing mode and transfer control to the AMODE(24) routine.
The AMODE(24) routine would return control to the linkage assist
routine, which would switch back to the caller's addressing mode
before returning control to the caller.

Variations of the code sequence in Figure 163 can be used to
switch modes within a PL/1 procedure or to switich from 24-bit or
31-bit addressing mode to 3l1-bit addressing mode and back. To
switch modes within a PL/I procedure, a linkage assist routine
could switch addressing mode and return to the caller, allowing
the caller to process in a different addressing mode. A similar
linkage assist routine could be called to return to the original
addressing mode. When switching to 31-bit addressing mode, the
leftmost bit of the target address register must be on before
the BASSM or BSM instruction is executed.

GLUEMOD CSECT

GLUEMOD AMODE ANY

’

GLUEMOD RMODE 24

USING %,R15 now executing AMODE 31 or 24

¥ Testing the CVT for MVS/XA is necessary only if the

% programeust be portable between XA and non—-XA systems
S

Rn,SAVERN save caller's register content
% (use a DSA for reentrant code)
L Rn,16€0,0) locate CVT
USING CVT,Rn addressability for CVT
™ CVTDCB,CVTMVSE are we on MVS/XA 7
BO MVSXA ves, go switch AMODE
L Rn, SAVERN restore caller's register content
L R15,=V(COBOLRTN) call COBOL
BR R15 branch to COBOL routine
% and COBOL will go back to PL/I
MVSXA DS OH
L Rn, SAVERNn restore caller's register content
ST R14,SAVER14 save caller's return addr
* some place (a DSA is needed for
% reentrant code)
L R15,=V(COBOLRTN) call COBOL routine
BASSM R1l4,R15 switching to AMODE(24) and
%* saving old AMODE
¥ need to reestablish base register when control returns
DROP RI15
USING %,R1l6
L R14,SAVER14 Return address
BSM 0,R14 Return to caller restoring
* caller's AMODE
cvT DSECT=YES

Note: BASSM and BSM are valid only on MVS/XA machines.
The program executing a mode switch must be RMODE(24)
unless the BASSM or BSM target instruction is in an
RMODE(24) module.

Reference documents:

e MVS/XA Conversion Notebook - GC28-1143

U MVS/XA System Programming Library:
31-Bit Addressing - GC28-1158

Figure 163. Example of Code for Mod;;Switching
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BIT DATA TYPE RESTRICTION

User variables with the BIT data type must reside at virtual
storage addresses below 256 megabytes. This requirement arises
because certain code sequences generated by the PL/I Optimizing
Compiler form "bit-level" data addresses. Such an address is
obtained by generating in a general purpose register of the
computer the address of the byte of storage which contains the
first bit of the bit string or bit array and then multiplying by
8 (shifting that address left three bits) and inserting the bit
offset of the first bit.

If the byte address was a 3l1-bit address, then the resultant
bit-level address would be 34 bits long. Such an address will
not fit within the 32-bit general purpose registers of
System/370 or 370/XA. This problem will not arise if the
current addressing mode is 24-bit or if the byte address of the
bit)variable contains no more than 28 significant bits (256

meg) .

If this problem arises at execution time and either the PL/I
SPIE or STAE option is in effect, the PL/l error condition may
be raised. Output could be erroneous or some unpredictable
error could result. In most cases, this problem can be
circumvented in one or more of the following ways:

1. Restricting {he region size to less than 256 megabytes.
a. Restrict the PL/I program to less than 256 megabytes.

. See MVS/XA Svystem Programming Library: System
Modifications

. See MVS/XA Svstem Programming Library:_User Exits.

b. MWith MVS/3P 2.1.2, use the REGION parameter by:

. Finding the system "high water mark™ above 16
megabytes.

. Setting REGION = 256M - "high water mark™.

2. In the case of variables which would be in a heap area if
the HEAP option were to be used, either refraining from use
of the HEAP option or using it with the BELOW sub-option.

3. In the case of STATIC variables, giving the load module the
RMODE(24) attribute regardless of its AMODE attribute.

%. In cases where the above circumventions are infeasible,
making sure that all bit variables have the AUTOMATIC
attribute, since all AUTOMATIC storage is located below 16
megabytes.

5. Reservé space using a character field. Move the character
" field to an AUTOMATIC character field that can then be
redeflned as bit.

UNUSUAL ARRAY DECLARATIONS

Certain relatively unusual array declarations, in particular
declarations in which both the lower and upper subscript bounds
are negative numbers, may fail in 3l1-bit addressing mode on
MVS/XA if the arrays happen to be allocated at very high address
values in virtual storage.

PL/1 addresses arrays by generating an address called the
virtual origin. Regardless of addressing mode, the virtual
origin is neither a 24-bit address nor a 3l-bit address; it is a
signed binary full-word. It is never used as a storage address;
it is only a term in the computation of a storage address. The
virtual origin is that address at which the array element whose
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subscript values are all zero would be located, whether or not
such an array element actually exists.

If the lower and upper subscripts of an array are both positive,
then the virtual origin lies at a lower address than any actual
array element. In fact the value of the virtual origin address
may be negative, and PL/I object code and the PL/I library are
designed to handle this eventuality.

If the lower bound is negative and the upper bound is positive,
then the virtual origin is within the array, and thus
addressable without difficulty.

If the lower bound and the upper bound are both negative
numbers, then the virtual origin lies at an address higher than
any actual element of the array. Such an address could
potentially lie above the highest address defined by 31-bit
addressing. (The 26-bit addressing mode counterpart, that the
address lies above 2%¥24, is not a problem since the virtual
origin address is a signed binary full-word.)

This problem is extremely unlikely to arise, since few arrays
are declared with both lower and upper subscript bounds
negative, and the array would have to be located at a very h1gh
virtual address.

If the problem arises and either the SPIE or STAE execution-time
option is in effect, the PL/I error condition could be raised
when object code or library code attempts to compute the address
of the virtual origin. QOutput could be erroneous or some
unpredictable error could result.

One circumvention would be to force the array to be located at a
lower address in virtual storage. This could be done by one or
more of the following techniques:

. Changing the order in which ALLOCATE statements for
different variables in the program are issued.

U Refraining from the use of the HEAP option, or using the
HEAP option with the BELOW sub-option.

. Giving the load module the RMODE(24) attribute.
U Giving the array in question the AUTOMATIC attribute.

If the above approaches are inadequate, undesirable, or
infeasible, then it will be necessary to change the declaration
of the array so that at least the upper bounds of the array have
non—negative values and to adjust the subscript expressions
accordingly.

INTERLANGUAGE COMMUNICATION

PL/]1 Release 5 supports interlanguage communication with both
COBOL and FORTRAN. The language products supported include 0S
FORTRAN-{H) Extended, VS FORTRAN, 0S/VS COBOL, and VS COBOL II.
As has been the case in the past, interlanguage calls to COBOL
and/or FORTRAN cannot be made from FETCHed procedures.

If all the object modules concerned were compiled by PL/I
Release 5, VS FORTRAN, or VS COBOL II, then the resultant load
module can have the AMODE(ANY) and RMODECANY) attributes.

PL/7I STATIC EXTERNAL variables can be bound to the same storage
locations as FORTRAN named COMMON whether the RMODE of the load
module is RMODE(24) or RMODE(31), provided that the FORTRAN
COMMON is not VS FORTRAN "dynamic COMMON"™.
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LIMITS ON SIZES

Limits on subscript sizes and string sizes are unchanged in PL/I
Release 5. Subscripts are still restricted to FIXED BINARY
(15). However, the actual size of a multi-dimensional array can
be much greater on PL/I Release 5 by making use of the storage
available above 16 megabytes.

OBJECT CODE AND LIBRARY MODULES COMPATIBILITY

The requirements for mixtures of different levels of object
code, resident library modules, and transient library modules
have not been changed by Release 5. Neither object modules nor
resident library modules can be later than the transient
library, and all the transient library modules must be at the
same level. No object module can be at a later level than the
resident library, and all the resident library modules must be
at the same level.

Thus if even one procedure in a load module has been compiled on
Release 5, then the Release 5 Resident Library and Transient
Library are required.

In addition, Release 5 adds the requirement that when Release 5
object modules are link edited with object modules produced by
the PL/I Checkout Compiler R3, the load module must be link
edited with the PL/I Resident Library R5; that is, PLICMIX
cannot be used.

PL/I object modules compiled by prior releases of the PL/I
Optimizing Compiler and/or the PL/I Checkout Compiler Release 3
can be link edited with PL/I Release 5 object modules and/or
PL/I Release 5 Resident Library modules.

Since the pre-Release 5 object modules, however, contain
instruction sequences which are incompatible with execution in
31-bit addressing mode, load modules containing pre-Release 5
object modules must be given the attributes AMODE(24) and
RMODE(24).

OTHER CHARACTERISTICS OF RELEASE 5 IN MVS/XA

The general constraints imposed by MVS/XA and the specific
characteristics of PL/] Release 5 define additional
characteristics of PL/I Release 5 in the MVS/XA environment:

1. The PL/I Transient Library interfaces to a number of system
service and data management facilities which must be invoked
in 24-bit addressing mode. This is made possible by giving
most of the modules in the Transient Library the attributes
AMODECANY) and RMODE(24), thus meeting the first general
MVS/XA constraint described under "Use of MVS/XA Facilities
by PL/I Release 5™ on page 457. The mode switches to and
from 24-bit addressing mode are not directly visible to your
program. The XA instructions that perform these
mode-switches are bypassed, of course, on non—-XA systenms.

2. As is the case with prior releases of the PL/I Transient
Library, the modules that comprise it are reentrant and can
be made resident in your system. The RMODE(24) attribute
will force them to reside in the link pack area below 16
megabyvtes.

3. The PL/I Shared Library is supported by PL/I Release 5 on
both XA and non—-XA systems; however the load modules which
actually contain the shared Resident Library modules must
reside below 16 megabytes on MVS/XA unless all users of the
shared library have the AMODE(ANY) attribute.

For most PL/I Release 5 users, at least initially, these
load modules will require the attributes AMODE(ANY) and
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TOTAL OPTION

LOCATE MODE

I/0

RMODE(26), and will reside in the MVS pageable link pack
area below 16 megabytes.

If all users of the shared library have the AMODE(CANY)
attribute, then the shared library load modules can be given
the RMODE(ANY) attribute and placed in the extended link
pack area above 16 megabytes. This situation results from
the fact that no mode-switching is done within the PL/I
Resident Library.

The TOTAL option of RECORD 170, which under earlier releases of
the PL/I Optimizing Compiler caused in-line code to be generated
for certain I/0 statements for certain tvpes of files and
ga§asetsg has been given a different implementation on PL/1
elease 5. :

The code formerly generated directly accessed data management
control blocks and directly called 0S data management. These
funﬁtiogi must generally be performed in 24-bit addressing mode
on MVS/XA.

The Release 5 implementation generates code to call special
"fast path™ modules in the PL/I Transient Library, so that
mode-switching can be performed if necessary. This
implementation results in a longer instruction path than on
prior releases, but is still significantly faster than not using
the TOTAL option.

The use of PL/I LOCATE mode I/0 may require the use of extra
buffers under MVS/XA. Extra buffers are required when the data
is located above 16 megabytes, and data management requires that
it be below 16 megabytes.

FETCH/RELEASE CONSIDERATIONS

PL/]I Release 5 supports the PL/I FETCH/RELEASE facility. No
special considerations apply to this suppert when both the
fetching load module and the fetched load modules have the
AMODE(CANY) attribute or both have the AMODE(24) attribute.
However, PL/I Release 5 supports the fetching of a load module
which has a different AMODE attribute than that of the fetching
load module. PL/I will perform the mode-switches in this case,
and the following constraints apply:

1. If any fetched module is to execute in 24-bit addressing
mede; then the fetching module must be loaded inteo storage
below 16 megabvtes, and thus must have the RMODE(24)
attribute regardless of its AMODE attribute.

2. It is vour responsibility as the programmer to ensure that
any variables passed as parameters to a fetched procedure
are addressable in the AMODE of the fetched procedure. Thus
for any fetched load module which is to be executed in
264-bit addressing mode:

. If any parameter resides in a HEAP area because the HEAP
option is in effect, then the BELOW sub-option of the
HEAP option must be specified.

. If any parameter resides in STATIC storage of the
fetching load module, then the fetching load module must
have the RMODE(24) attribute so that its STATIC storage
will be below 16 megabytes.

* No special considerations apply to parameters with the
AUTOMATIC attribute, since AUTOMATIC storage for all
procedures resides below 16 megabytes. If the first two
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constraints cause problems, then one solution is to copy
the variable to a like variable with the AUTOMATIC
attribute and pass the copy to the fetched AMODE(24)
procedure.

3. PL/I Release 5 object modules may be link edited into
overlay load modules and executed as overlay load modules on
either XA or non-XA systems, but such modules have the
attributes AMODE(24) and RMODE(24).

When a PL/I program fetches another PL/I procedure, it is
possible for a condition to arise in the fetched procedure for
which a PL/I ON-unit was established in the fetching procedure.

PL/I Release 5 imposes the restriction that if an ON-unit is
established while the current addressing mode is 24-bit, and the
condition is raised while the addressing mode is 31-bit, then
the ON-unit will not be entered. This is because PL/I must
invoke the ON-unit in the addressing mode in which it was
established.

If the ON-unit was established in 24-bit addressing mode but the
condition arose in 31-bit addressing mode, the code and data
required to process the error may not even be addressable in

. 29-bit addressing mode.

THE PL/I NULL POINTER AND MVS/XA

PL/I provides two data types that point to other user variables:
pointers and offsets. Pointer variables and offset variables are
similar in function but not identical.

Pointers point to data items in storage for a particular
execution of a PL/I program. A pointer value may be set to
point to an already existing variable by use of the ADDR
built-in function, set via READ or LOCATE statements with the
SET option, or set via an ALLOCATE statement which allocates a
BASED variable.

Offset variables point to, and only to, PL/I variables which are
allocated within PL/I AREA variables by use of the ALLOCATE
statement with the IN (area-name) option. If the entire area
variable is written via a PL/I WRITE statement, then the record
thus written may be read and processed by either the same or a
different execution of the program, or read and processed by
some other program. The value of an offset variable is
meaningful with respect to the beginning of the area, not
storage in general.

For a more detailed discussion of pointers, offsets, and based
storage in general, see the PL/] lLanguage Reference Manual.

While it is clear that the value of a pointer (or offset) that
points to a variable is the storage address of the variable (or
the relative address within a PL/I area of the variable), there
is a need to have a way to indicate that a pointer or offset
does not point to anything at all.

This is accomplished by assigning to a pointer or offset
variable the value provided by the PL/I NULL built-in function.
This value is called the "null pointer™ or "null offset™.

While a non—null value of a pointer or offset variable points to
a storage location, the null pointer is merely a token which
means, "This pointer (or offset variable) does not point to
anything™.

The valid uses of NULL are:

1. To assign NULL to a pointer or offset variable which does
not point to a storage location
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2. To compare the current value of a pointer or offset variable
to NULL to determine whether or not the pointer or offset
variable currently points to a storage location.

It is a programming error to use the null pointer as though it
were the address of something.

As a matter of implementation, programs compiled by the PL/I
Optimizing Compiler have always used the hexadecimal value
YEF000000™ for the null pointer and the null offset variable.
This is the value returned by the NULL built-in function. This
implementation is retained in PL/I Release 5.

The convention defined by MVS/XA for use of the high-order bit
to indicate addressing mode applies to branch addresses which
are to be used in 370/XA mode-switching branch instructions;: not
to data addresses. PL/I pointers point to data; they do not
represent branch addresses.

Any non-null pointer or offset value generated by PL/I has the
high-order bit off (zerol). Therefore, no pointer or offset
value generated by PL/I can ever be confused w1th the null
pointer.

If you provide to PL/I a pointer value which might have the
high-order bit on and is intended to be used in 31-bit
addressing mode, you should ensure that the high-order bit is
turned off, at least before you compare it to the null pointer.

Note that there is no reason to compare a pointer to NULL if you
know the pointer or offset variable points to something in
storage.

As a matter of good programming practice, if you pass a based
variable in a subroutine call, and it is possible that the based
variable may not exist, you should pass a pointer to the based
variable, not the based variable itself. Then the parameter
list constructed by PL/I will contain the address of the
pointer, and the called program can compare the pointer to the
NULL built-in function to see if the based storage exists.

If you pass the based variable itself, and the based variable
does not exist, then any value in the parameter list for the
non-existent based variable is garbage, and any reference to the
non-existent based variable is in error.

Such a program is inherently invalid in either 24-bit addressing
mode or 3l-bit addressing mode, and would be invalid no matter
what value is used for the null pointer.

PL/I po1nters or offset values that do not point to an actual
variable in storage are not initialized to NULL by PL/I. Any
such initialization must be done by vou. Initializing such
pointgrs or offset variables to NULL is good programming
practice.
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APPENDIX G.

IMS CONSIDERATIONS FOR PL/I RELEASE 5

Many IBM customers use PL/I as an application programming
language in the IMS environment. The interface between PL/1 and
IMS has traditionally resided entirely within IMS, and the
documentation of how a programmer would write either a batch IMS
program or an online IMS/DC transaction in PL/I has been
provided entirely by IMS documentation. PL/I releases prior to
PL/I Release 5 provided neither special support nor special
documentation for the IMS user.

PL/1 Release 5 provides some special support in the IMS/VS
Release 1.2 and IMS/VS Release 1.3 environments, including
enhanced PL/1 - IMS error handling support for both these
releases and support (with IMS Release 1.3 only) for the 31-bit
addressing capabilities of MVS/XA.

BACKGROUND FOR ENHANCED PL/I~IMS ERROR HANDLING

The IMS environment, especially the IMS/DC environment, is very
sensitive to errors and error handling issues, since a failing
IMS transaction or program can potentially contaminate an IMS
database. For this reason, it is essential that IMS know about
the failure of a transaction or program that has been updating a
database so that it can back out any updates made by that
failing program.

PL/I provides extensive error handling facilities to the
application programmer, but in the absence of coordination of
error handling facilities between IMS and PL/I, the IMS
implementers have found it necessary to recommend to PL/I
programmers writing IMS programs that they disable much of the
PL/I error handling function available in the PL/I language.

This recommendation has taken the form of instructing the PL/I
programmer to:

. Execute PL/] programs with the NOSPIE and NOSTAE execution
time options in effect rather the SPIE and STAE options.
{This means that it has not been possible (or at least,
supported) to get control in user—coded PL/I ON-units after
any error other than a PL/I software-detected condition.)

. Provide an installation-modified version of a PL/I module
called IBMBEERA, described in the PL/I Installation Manual,
so as to cause any PL/I program terminated in error to be
terminated via an operating system ABEND request. (Such a
termination in error could only arise from a PL/I
software-detected condition anyway.)

These injunctions sought to prevent these problenms:

1. If a PL/I program was executed with the STAE option, then
PL/I would have issued an operating system STAE request to
try to get control after an abend occurred. MWhat would
happen then depended on the release of IMS and the version
of the operating system in use, as follows:

. If the release of IMS and the version of the operating
system were such that IMS was also using an operating
system STAE request to get control after an error, then
the PL/I STAE request and the IMS STAE request would
interfere with each other.

IMS would in this case re-issue its own STAE macro each
time the PL/I program called IMS. This required in turn
that IMS re-instate the PL/I STAE request before
returning to PL/I.
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This represents enormous execution—time overhead, but it
ensured that if the abend arose when IMS was in control,
IMS could get control to terminate the transaction and
back out any updates that the failing program had made
to IMS databases.

If the PL/I program itself was in control when the abend
occurred, then the PL/I error handler (and thereafter
some PL/I ON-unit if one had been established) would get
control.

If the user at that point repaired the error or issued a
-roll-back call to IMS to back out updates by the
transaction, then no harm was done.

If the user did not repair the error, however, but took
normal return from an ERROR ON-unit (or executed the
program with the STAE option and did not even establish
an ERROR ON-unit), then the program would appear to IMS
to have terminated normally when in fact it had failed
and might have contaminated a database.

. If the operating system was MVS/370 or MVS/XA, and the
IMS release was a fairly recent one, then IMS had
established its own error handling environment not by
use of a STAE request but by use of the newer MVS ESTAE
request. PL/I, of course, had issued its usual STAE
request.

If both STAE and ESTAE requests are in effect
simultaneously, then the ESTAE requestor gets control,
not the STAE requestor, when an abend occurs. 1In this
situation, therefore, even if the abend arose while the
PL/I program was in control, the PL/I1 error handler
would never get control. Thus no code that you put into
yvour PL/I error ON-unit could ever get control either.

Since a program written to be executed with the STAE
option could very well contain code intended to be
executed in case of error, and that code could be
important to the integrity of the overall application,
the fact that this code would no longer be executed
represents a profound and potentially dangerous change
in the "semantics™ of your program and the IMS
application of which it is a part. Moreover, this
change in semantics could be well hidden and quite
unexpected, occurring after a change of IMS releases or
a change from VS1 to MVS.

To resolve these problems, the advice was given to execute
the PL/I program with the NOSTAE option.

2. If the PL/I program was being executed with the PL/I SPIE
option in effect, then it was intended by IMS that the IMS
region controller be told that SPIE was in effect so that
IMS could alternately reinstate its own SPIE request and
PL/I's SPIE request.

As was the case with STAE above, this represented enormous
overhead. Furthermore, it opened up some of the same
integrity exposures described above for STAE.

To resolve these problems, the advice was given to execute
the PL/I program with the NOSPIE option.

3. In any case a PL/I software-detected error (e.g.,
CONVERSION) could arise in the program and represent an
error. This condition, if not corrected, could cause ERROR
to be raised and could then cause the program to terminated
in error.

IMS would not ordinarily know that the program had

terminated in error, and thus could not back out updates
made by the failing program.
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To resolve this problem the advice was given to provide an
installation-modified version of IBMBEERA to force any
non-normal termination of a PL/I program to result in a
system ABEND request.

PL/1 Release 5 provides support to give back to the PL/1
programmer the error handling facilities of PL/I in those cases
in which the ABEND or program check occurs within the PL/I
program as opposed to IMS. Specifically, on PL/1 Release 5 with
IMS Release 1.2 or 1.3:

. You may execute your PL/I program with the STAE and/or SPIE
options, provided that it interfaces to IMS by calling
PLITDLI or ASMTDLI or EXECDLI (as opposed to calling some
private IMS interface) and provided that vou recompile every
PL/I program in the transaction load module using PL/I
Release 5. This implies, of course, that you must then
re-link-edit the load module with the Release 5 PL/I
Resident Library and execute it with the Release 5 PL/I
Transient Library.

. If you use the SPIE option, you need not tell the IMS region
controller that your program is issuing SPIE macros.

. PL/1 will route calls to (and returns from) PLITDLI and
ASMTDLI through a PL/I library routine and keep track of
transfers of control between your PL/I program and IMS.
Thus if an abend or program check occurs and the PL/1 error
handler gets control, it can tell if the problem arose on
the IMS side of the interface or on the PL/I side of it.

. If a program check or abend occurs in IMS, then when the
PL/1 exception handler gets control it will immediately
"percolate™ the error back to IMS. No PL/I condition will
be raised, no PL/I ON-unit will get control, no PL/I message
will be produced, and IMBEERA will not get control.

. If a program check occurs in the PL/I program rather than in
IMS, then all the facilities of PL/I error handling apply,
provided that vou meet the certain conditions when you code
your program. For any error condition that arises, you must
do one of the following:

1. Resolve the error completely so that the application can
continue, or

2. You must tell IMS to back out the program's updates by
issuing a rollback call to IMS and then terminate the
program, or

3. You must make sure that the program terminates in error
and that an installation—-modified IBMBEERA applies which
will cause any non-normal PL/I program termination to
result in an operating system ABEND request.

The kinds of errors vou are most likely to be able to fix in
vour program are PL/1 software-detected conditions such as
CONVERSION, program check interruptions which raise the PL/1
OVERFLOW, UNDERFLOW, FIXEDOVERFLOW, or ZERODIVIDE ,
conditions, and a program check interruption for a data
exception (which raises ERROR with ONCODE 8097). It is
relatively unlikely that vyou can resolve other types of
program checks or system abends in your program.

Any IMS program which invokes IMS via some private interface or
which vou do not choose to recompile and re—-link-edit on PL/1I
Release 5 should be executed with NOSPIE and NOSTAE in effect.
Even so, it should either contain code to issue a rollback call
to IMS before terminating after an error, or it should be
executed with an installation-modified IBMBEERA which ensures
that any non-normal PL/I program termination results in an
operating system ABEND request.
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PL/1 RELEASE 5,

IMS 1.3, AND MVS/XA

When PL/I programs compiled by PL/]I Release 5 are executed with
IMS 1.3 or subsequent, the PL/I programs can be executed in
either 24-bit or 31-bit addressing mode. Such programs can have
load module attributes of RMODE(24) and AMODE(24), of course,
but they can also have the attribute of AMODECANY). Hith
ﬁmggggﬁuig, the RMODE attribute can be either RMODE(24) or

IMS imposes the restriction that all parameters passed to IMS in
a call to PLITDLI or ASMTDLI except the parameter count must be
located below 16 megabytes. All storage areas that are referred
to in the paramater list of a COBOL, PL/I, or Assembler
application program call to IMS/VS Version 2, Release 1, or
IMS/VS Version 1; Release 3, must reside in virtual storage
below 16 megabytes. This includes the function, the I/0 area,
the SSA(s), the MOD name, and the destination name. The
parameter count field, if present, may optionally reside in the
extended virtual storage area. Note that the names PLITDLI and
ASMTDLI are interpreted to mean IMS interfaces; if they are
being used in any other way in a program, they must be changed.
The PL/I program can meet this condition by using the following
techniques in any combination for the parameters passed to IMS:

. Placing IMS parameters in AUTOMATIC storage. All AUTOMATIC
storage is below 16 megabytes on MVS/XA, regardless of the
RMODE or AMODE of the program.

. Placing IMS parameters in CONTROLLED storage or in BASED
storage which is allocated by PL/I ALLOCATE statements,
provided that such storage is held below 16 megabytes.

Such variables can be forced to reside below the line by
using HEAP(0) to force them to be allocated in the ISA or an
extension to the ISA, or by using a non—-zero value for the
HEAP size and supplving the BELOW sub-option of HEAP to
cause the heap area and any extensions to it to be placed
below the line. (Certain IMS variables addressed by the
PL/1I program as BASED variables were actually allocated by
IMS and passed to PL/I by IMS in the first place. These
variables are placed below the line by IMS.)

[ Placing IMS parameters in STATIC storage and using a load
module attribute of RMODE(Z4) to force the load module (and
thus STATIC storage) to be placed below the 16 megabytes.

While the use of RMODE(24) and IMS parameters in STATIC
storage can meet the IMS requirement for IMS parameters to
be below the line, this technique defeats one of the most
attractive possibilities for the IMS user to employ PL/I
Release 5 in 31-bit addressing mode on MVS/XA.

For many IMS users, the storage required at execution time for
any particular IMS transaction may be fairly small, and the most
attractive way to use PL/I Release 5 is actually to code the
PL/I application programs to be reentrant (i.e., to code them so
that they do not alter any STATIC variable and to specify
"OPTIONSC(REENTRANT)™ on the PROCEDURE statement).

If for the special case of IMS 1.3 and subsequent, the
additional constraint is imposed that STATIC variables not be
passed to IMS via calls to PLITDLI or ASMTDLI, then the PL/I
programs can be given the load module attributes AMODECANY) and
RMODE(ANY) and perhaps placed in the Extended Link Pack Area of
MVS/XA.

This can eliminate program loading time, speed up IMS
initialization and restart, and provide the additional integrity
that results from having application programs reside in
protected storage.
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Special Characters

$NEVER-CALL 78
$UNRESOLVED 78

X PROCESS statement 11
%ZINCLUDE statement 10, 60
%NOPRINT statement 47
%“NOTE statement 54

%PAGE statement 22, 47
%PRINT statement 47

%SKIP statement 22, 47

A

abbreviated syntax of compiler
options 14

abend
See also step abend
codes 292

under CICS 374
during in-line input/output 152
forced 292
handling under IMS 667
in batch compilation 56
absolute addresses 67, 99
Access Method Services 384
BLDINDEX command 396
creating alternate index paths 397
DEFINE ALTERNATEINDEX command 395
DEFINE CLUSTER command 384, 386-389
DEFINE PATH command 397
DELETE command
deleting an alternate index 398
life of VSAM data sets 385
syntax 390
how to use 389
access methods 116, 117
access speed, improving, for indexed
data sets 177
accessing
a consecutive data set
using record I/0 158
using stream I/0 140
a regional data set 189, 195-214
an indexed data set 183
ADDBUFF option of ENVIRONMENT 123, 176
addressing 67
advanced checkpoint/restart 339
aggregate length table 49
AGGREGATE option 18
ALIAS statement (linkage editor) &80
alignment
of bit strings 309
of data between ASSEMBLER and
PL/I 308
of data in interlanguage
communication 345
alternate index paths 237, 391
BLDINDEX command 396
creating 397
for ESDS 249
for KSDS 257
DEFINE ALTERNATEINDEX command 395

DEFINE PATH command 397
DELETE command 398
deleting 398
performance considerations 394
planning and coding with 392
terminology 392
using 392
American National Standard (ANS) control
characters
CTLASA chart 163
for source listings 22
printers 143, 163
punched card devices 163
AMODE (addressing mode) 455
APAR (Authorized Program Analysis
Report) 400-403
APLC abend 374
APLD abend 374
APLE abend 374
APLG abend 374
APLI abend 374
APLM abend 374
APLS abend 374
APLX abend 375
ARGn option in interlanguage
communication 348
arguments
for interlanguage communication 344
in interlanguage communication
and parameters, matching 351
passed to main procedure 30
passing between PL/I and
Assembler 308
passing from COBOL and FORTRAN
routines 349
passing to COBOL and FORTRAN
routines 344
arrays
length table 49
mapping 6
ASCII (American Standard Code for
Information Interchange) 101, 104
option of ENVIRONMENT
comparison with DCB
subparameter 125
for consecutive data sets 155
for stream I/0 135
types of files chart 123
records 104
ASSEMBLER
abends under 303
calling ASSEMBLER routines from
PL/I 300
calling PL/I procedures 303
establishing linkage in PL/I
environment 294
invoking a PL/I procedure 295
language listing 5%
linkage conventions 295
option 308
overriding and restoring PL/I error
handling 306
use of register 12 303
ASSEMBLER, OPTIONS 376
assoclating data sets with files 119
ATTACH macro instruction 62
ATTENTION condition 21
ATTRIBUTES option 18
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automatic library call
DD statement for 70
introduction 69
main discussion 72
suppressing 97
use of by loader
as default 94
CALL option 97
introduction 90
use of by programmer 264
automatic restart 339
after system failure 341
AUTOMATIC storage
under CICS 368
under MVS/XA 457
with IMS 448

B

BACKWARDS attribute 159
base library (SYS1.PLIBASE) 72, 274
BASED storage
under CICS 368
under MVS/XA 457
with IMS 4668
basic access technique 116
Basic Direct Access Method (BDAM) 116
Basic Indexed Sequential Access Method
(BISAM) 116
Basic Sequential Access Method
(BSAM) 116
batched compilation
main dlscu351on 55
overlaying :
problems w1th OBJECT, MDECK, and
DECK 56
BCD (Binary Coded Decimal)
compiler options 18
magnetic tape translation 114
BDAM (Basic Direct Access Method) 116
BISAM (Basic Indexed Sequential Access
Method) 116
BIT data tvpe under MVS/XA 459
BKWD option of ENVIRONMENT 123, 231
blanks, removal of 6
BLDINDEX command 396
BLKSIZE
option of ENVIRONMENT
chart of use with different types
of files 123
comparison with DCB
subparameter 125
for record I/0 127
for stream I/0 135
introduction 101
subparameter of DCB parameter
foggconsecutive data sets 157,
1 ;
for indexed data sets 177, 179
introduction 106
block size
consecutive data sets 158
accessing and updating 160
chart of essential DD
parameters 157
defaults 158 )
restrictions 161
stream I/0 135
cohventions 127
default for print files 144
defined 127

indexed data sets 177
object module 9
PRINT files 144
regional data sets 203
relationship to record length 128
specifying 101
blocking (in general) 101
boundary alignment 6
branching, trace table showing 286
BSAM (Basic Sequential Access
Method) 116
buffers
contents, in dumps 289
default storage allocations 8
general discussion 115
offset option, BUFOFF 155
BUFFERS option of ENVIRONMENT
chart to use with different types of
files 123
comparison with DCB subparameter 125
for stream I/0 135
for teleprocessing data sets 216
main discussion
BUFND option of ENVIRONMENT 123, 232
BUFNI option of ENVIRONMENT 123, 232
BUFNO subparameter of DCB parameter
chart for consecutive data sets 159
for indexed data sets 179
" introduction 106
BUFOFF option of ENVIRONMENT
comparison with DCB subparameter 125
defaults 156
for consecutive data sets 155
for stream I/70 135
types of files chart
BUFSP option of ENVIRONMENT 123, 233
built-in subroutines, restrictions under
CICS 361
bypassing errors 287

CALL
macro instruction 62
option (loader) 97
statement 380
CALL PLICANC statement 342
CALL PLICKPT statement 339
arguments 339
CALL PLIDUMP statement, under CICS 375
CALL PLIREST statement 341
CALL PLISRT statement 316
arguments 316
capacity records
REGIONAL(1) 194
REGIONAL(2) 197
REGIONAL(3) 199
catalog, VSAM 3383
cataloged data sets 100, 160
cataloged procedures 273, 281
compile and link-edit 278
compile only 278
compile, link-edit & execute 280
compile, load, & execute 230
IBM-supplied 277
invoking 273
link-edit and execute 280
load and execute 281
modifying 275
multitasking 274
PLIXC 278
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PLIXCG 280

PLIXCL 278
PLIXCLG 2380
PLIXG 281
PLIXLG 280

shared library 606-4605
SYSIN and SYSPRINT files 147
.CATLG subparameter of DISP
parameter 100
chained
records 171
scheduling 115
character set specification 18
CHARSET option 18
CHECK option
restriction under CICS 362, 370
use during program checkout 287
checkout compiler modules 89
checkout, program 282-293
bypassing errors 287
CHECK option 287
compile-time 282-283
condition codes 288
control of conditions 287
dumps 2838
dynamic checking facility 287
execution-time 283
file information 290
FLOW compiler option 286
logical errors 284
machine errors 286
preprocessing 288
return codes 290
checkpoint/restart 339-342
advanced 339
CALL PLICANC statement 342
CALL PLIREST statement 341
checkpoint data set 340
data sets, DD statements for 339
deferred restart 341
modifying activity 342
PLICKPT built-in subroutine 339
arguments 339
RESTART parameter 341
return codes 340
writing a record 339
CHKPT, sort option 330
CICS, PL/I under 360-379, 382
abend codes 374 .
CICS appendage 379 :
CICS-supplied interface 363
command-level interface 365
COMMAREA 367
dynamic transaction backout 373
ENVIRONMENT options 369
error handling 372-375
EXEC CICS HANDLE facility 374
IBMBEER 375
interface module 330
interlanguage communication 376
link editing CICS applications 378
macro—-level interface 365
nucleus module 381
OPTIONS ASSEMBLER 376
PL/I-supplied interface 363
PLIDUMP 375
program termination 377
restrictions 362
on execution-time options 370
shared library use 377
storage 367
.storage classes 368
SYSPRINT 369
upgrade, CICS Release 1.6.1 360

using CICS facilities 378
writing CICS transactions 364
CKPT, sort option 330
CLOSE statement 119
restriction under CICS 361
closing a file 119
cluster, defining 384
CMS
commands for downloading 0S PL/1
Optimizer to VM/PC 451
performing program checkout
under
CMSLIB TXTLIB
use with VM/PC 450
COBOL
and PL/I, matching
arguments/parameters 351
invoking from PL/I 344
invoking PL/I routines from 350
examples 350
option of the ENVIRONMENT
attribute 123, 132
with VSAM data sets 229
option, in interlanguage
communication 347, 350
PL/I data type equivalents 345
routines
invoking from PL/I 347, 348
passing arguments from 349
passing arguments to 344
terminating, in interlanguage
communication 359
structures in aggregate length
table 49
CgDE subparameter of DCB parameter 106,
59
column binary mode 107-108
combining procedures 74
command-level CICS interface 365
COMMAREA 367
comments, removal of 6
common areas 51, 67
common storage, using in interlanguage
communication 355
communication, interlanguage 363-359
See also interlanguage communication
compatibility of old programs and
MVS/XA 454
compatibility, VSAM-ISAM 234
COMPATIBLE option 285
compilation
batched 55, 84
speed of 25
suppressing 283
COMPILE option 18
compile-time return codes 353
compiler
abbreviations 164
error correction 282
failure
correcting 286
possible causes 283
under CMS 402
general description 2
interface to operating system 4
listing, for APAR 402
listings (SYSPRINT) 10
options 282
defaults 14
introduction 3
main discussion 11
summary table 14
use in checking out program 282
used for compiler listings 46
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output (SYSLIN, SYSPUNCH) 9
phases 4
temporary workfile (SYSUT1) 9
concatenating
external references 119
libraries 265
condition built-in function values in
trace 290
condition codes 288
See also return codes
condition execution of a job step 290
condition handling
during execution 287
for teleprocessing data sets 219
conditional
compilation 18
subparameter of DISP 106
consecutive data sets
accessing
in record 170 158
in stream I/0 140
creating 157
defined 149
file attributes and access
methods 117
general description 104
organization 122
record 1I/0
C?Q?ECUTIVE option of ENVIRONMENT 135,
with VSAM 233
continuation line for compiler
options 12
control characters
card devices 163
card punch 164
print
defined 164
tvpes recognized 163
print, effect of on data set 143
specifying in JCL 155
CONTROL option 11
control sections
identification 51
length 50
listing
linkage editor 77
loader 97
control statements 84
linkage editor 79
listing of 74
CONTROLLED storage
under CICS 368
under MVS/XA 657
with IMS 468
conversational checkout 282
CONVERSION error
when using PL/I with IMS 4666
conversion feature of 2400-series tape
drives 114
COPY option 285
copving 0S PL/I Optimizer modules 651
COUNT option
execution-time 37
main discussion 19
restriction 86
restriction under CICS 362, 371
cross-reference listing
compiler 27, 48
linkage editor 78
CTLASA or CTL360 option of ENVIRONMENT
charts 163-165
comparison with DCB subparameter 125
control codes

for CTLASA 165
for CTL360 165
defined 154
for consecutive data sets 154
for record I/0 109
types of files chart 123
use with SCALARVARYING 133
CURRENTSTORAGE built-in function under
CICS 376
cylinders
definition 114
index 170
overflow area 171, 182
CYLOFL subparameter of DCB
parameter 106, 179

D option of ENVIRONMENT
for record I/0 125
for stream I/0 135
in summary table 123
D-format records 156
data
conversion feature, magnetic tape
devices 114
for program checkout 282
invalid 285
management 115
on punched cards, protection 113
data alignment in interlanguage
communication 345
data codes
ASCII 101
BCD 18, 101
EBCDIC 138, 101

data sets
access methods 116
accessing
consecutive data sets 140, 158
indexed data sets 183
regional data sets 195-214

ASCII 101, 104
associating with PL/I file 119
blocks 101
cataloged 100
characteristics 106
checkpoint 340
concatenating 121
cylinder
index 170
overflow area 182
DCB (data control block) 117
ddnames 8
defining
consecutive 151
DD statement 105
entry-sequenced 246
key-sequenced 256
relative record 260
stream files 134
VSAM (general) 228
DELETE command, Access Method
Services 390
direct 105
dissociating from PL/I file 119, 121
for sort program 324
independent overflow area 182
index area 170
input, and cataloged procedures 277
labels
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general description 105

in library data sets 264
modification by data

management 118

nonstandard 158

nonstandard, on tape 105
nonstandard, specifying block size

with 161
linkage editor 70
loader 93
master index 170, 183
organization

for record I/0 117
options 122
overview 104
overflow area 171
prime data area 171, 183
printer line spacing 106
qualified names 100
record format defaults
for record I/0 125
for stream I/0 136
record formats 101, 135
records 101
sequential 1046, 183
source statement library 10
teleprocessing 105, 214
temporary 9
track index 170
unlabeled 105
unnamed 100
VSAM
See also primary entry for VSAM
(Virtual Storage Access Method)
defining 385
deleting 390
entry-sequenced 383
key-sequenced 383
life of 385
relative record 384
sharing 389
data types in interlanguage
communication 345
DATE, restriction under CICS 361
DB option of ENVIRONMENT
for record I/0 125
for stream I/0 135
in summary table 123
DB-format records 156
DCB (data control block)
defined 117
how operating system completes 118
modifying, in cataloged
procedures 276
overriding in cataloged
procedures 276
parameter of the DD statement 106

subparameters 158-161
chart for consecutive data
sets 159

for indexed data sets 179
for regional data sets 203
DD (data definition) statements
adding, to cataloged procedures 276
creating a library 266
defined 105
for checkpoint/restart data sets 339
for consecutive data sets 158
for input data set in cataloged
procedure 277
for linkage editor data sets 71
for loader data sets 93
for standard data sets 8

modifying, in cataloged
procedures 275
parameters 141
for indexed data sets 178, 186
for regional data sets 202
for stream I/0 137, 138
PLIDUMP 288
separate, for index, prime, and
overflow areas 176
ddnames
defined 119
for linkage editor data sets 70
for loader data sets 93
for standard data sets 8
in dynamic invocation of compiler 63
deblocking of records 101, 115
DECK option
main discussion 19
problems in batched compilation 56
defaults for record format, BLKSIZE, and
RECSIZE 129, 136
deferred restart 339
DEFINE ALTERNATEINDEX command 395
DEFINE CLUSTER command 384, 386-389
DEFINE PATH command 397
DELAY, restriction under CICS 361
DELETE command 385, 398
DEN subparameter of DCB parameter
chart for consecutive data sets 159
for magnetic tape 114
introduction 106
density, recording, magnetic tape 114
depth of replacement maximum 59
device
classes
for linkage editor data sets 70
for loader data sets 92
description 107-115
independence of source program 106
DFHPC macro 372
DggngOI, CICS interface module 363,
DFHSAP, CICS nucleus module 363, 381
DFSORT
See sort program
diagnostic aids 283
dictionary-build stage 6
direct data sets
and indexed data sets 176, 1384
defined 105
direct-access devices
specifying storage requirements 114
under VSAM
KSDS 239
RRDS 244
directory, library 265, 246
DISP parameter
accessing for record I/0 158
batch processing 57
conditional subparameters 106
for consecutive data sets 157, 160
for stream I/0 138
to delete a data set 264
DISPLAY, restriction under CICS 361
downloading to VM/PC
CMS commands 451
introduction 647
main discussion 6447
modules needed for 448
DSA (dynamic storage area)
in ASSEMBLER language linkage 300
trace 290
DSCB (data set control block) 267
DSNAME parameter
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for consecutive data sets 157, 160
for indexed data sets 179
for retaining data sets 137
for stream I/0 141

DSORG subparameter of DCB

parameter 106, 179

dumnmy records
indexed data sets 172, 183
regional data sets 189
REGIONAL(1) data sets 194
REGIONAL(2) data sets 197
REGIONAL(3) data sets 199
VSAM data sets 227

dumps 288

DYNALLOC, sort option 330

Dynamic Channel Subsystem 654
Interpretive Execution Facility 6454

dynamic checkout facility 287

dynamic transaction backout 373

E

EBCDIC (Extended Binary Coded Decimal
Interchange Code)
alternative codes 101
compiler option for source
program 18
specifying mode for card devices 107
specifying translation to BCD 114
embedded keys 169, 183
END '
instruction 68
statement - 49
entry 77
address 77
variables 286
entry point listings
linkage editor 77
loader 98
entry points, from ASSEMBLER
PLICALLA 310
PLICALLB 310
PLISTART 310
entry-sequenced data sets 383
ENVIRONMENT attribute
description and syntax 122-129
for consecutive data sets 151-167
options 151-157
for indexed data sets 173-176
for regional data sets 192
for stream I/0 files 137, 148
options 135-137
for teleprocessing data sets 215-217
for VSAM data sets 229
options under CICS 369
. summary table 123
environment, PL/I, in Assembler language
linkage 295 ,
EP option (loader) 97
EQUALS, sort option 330
error correction by compiler 282
error handling
ASSEMBLER to PL/I linkages 301
forcing abends 292
in IMS environment 465
overriding and restoring 306
under CICS 372-375
errors, operating 284
ESD (external symbol dictionary)
compiler option 19
definition 67

listing 51
ESDS (entry-sequenced data set)
creating nonunique key, alternate
index path 249
creating unique key, alternate index
path 249
introduction 223, 237
loading 237
example 237
sequential access 237
ESTAE, MVS option, with IMS 466
exclusive calls 85
EXCLUSIVE files, non-compatibility with
VSAM 234
EXEC CICS HANDLE facility 374
EXEC statement
for linkage editor 70
for loader 93
introduction 8
modifying, in cataloged
procedures 275
option list maximum length 12
PARM parameter 11
rules 265-266
specifying
compiler options 12
execution—-time options 29
main procedure parameters 29
executable load module labeling 74
execution
of a PL/I program 1
defined 3
of PL/1 program 2
suppressing 2383
under VSAM 236
with shared library 404
execution-time
dump, for APAR 402
options
COUNT 31
definition 11
FLOW 31
HEAP 31
ISAINC 32
ISASIZE 33
NOCOUNT 31
NOFLOW 31
NOREPORT 34
NOSPIE 34
NOSTAE 34
REPORT 34
restrictions under CICS 361, 370
specifying 29
SPIE 34
STAE 34
TASKHEAP 34
return codes 290
PLIRETC built-in subroutine 359
PLIRETV built-in function 359
extended architecture
considerations 653-664
use of by PL/] Release 5 457
HEAP option 457
external entry point 80
external references
concatenation of names 119
definition 7, 67
in ESD listing 51
in linkage editor listings 78
resolution by linkage editor
automatic library call 72
suppressing automatic library
call 74 :
unresolved 74, 78
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external symbol dictionary (ESD) 7 for record I/0 125

compiler option 19 for stream 1/0 135
definition 67 in summary table 123
listing 51 FS-format records 102

El5 exit routine 317 FULL

E35 exit routine 317 suboption of ATTRIBUTES 18

suboption of XREF 28
FUNC subparameter of DCB parameter
chart for consecutive data sets 159
F introduction 106
specifying card reading or
punching 108
F option of ENVIRONMENT specifying print features 112
for record I/0 125
for stream I/0 135
in summary table 123
F-format records 102 G
fast path initialization/termination 64
FB option of ENVIRONMENT

for record 170 125 GDDM unavailable 452
for stream I/0 135 GENKEY option of ENVIRONMENT 123
in summary table 123 described 129
FB-format records 102 with VSAM data sets 229
FBS option of ENVIRONMENT GET
for record I/0 125 macro instruction 116
for stream I/0 135 statement 142, 285
in summary table 123 GLOBAL command, 0S PL/I Optimizer
FBS-format records 102 requirements under VM/PC 450
FCB (file control block 290 GO0 TO statement, in interlanguage
FETCH statement 87 communication 358
FETCH/RELEASE facility under MVS/XA 662 GONUMBER option 20
files restriction under CICS 371
associating with data sets 119 GOSTMT option 20
attributes 118 restriction under CICS 371
closing 119 GRAPHIC
information from PLIDUMP 290 compiler option 20
opening 118 option of ENVIRONMENT 136, 137
SYSIN 147 for stream I/0 135
SYSPRINT 147 types of files chart 123
TRANSIENT 105, 215 graphics, example using 138, 140

variable, as source of error 286
FILLERS, field in tab set table 146
FILSZ, sort option 330
final-assembly stage 7 H
fixed-length records 102
fixes for program product failures 602

FLAG option 19 HANDLE, CICS command 374
flow of control, tracing 286 header label 105
FLOW option heading information in listing 46
as part of trace 290 HEAP option 31, 36
compile time 19 address 313
execution—-time 38 execution—-time 31, 36
for tracing 286 storage increments 313
restriction under CICS 362, 371 with IMS 668
format descriptor card HEAP option under MVS/XA 457, 462
optical mark read 110 hexadecimal 52
read column eliminate 110 address representation in ESD 52
FORTRAN dumps 289, 290 .

and PL/I, matching

arguments/parameters 351

arrays in aggregate length table 50

establishing environment for 357 I

invoking PL/I routines from 350
examples 350

option, in interlanguage IBM programming support 286, 400
communication 3467, 350 IBMBEER 106
PL/1I data type equivalents 345 modifying to use with IMS 4665
routines to force abends 293

invoking from PL/I 347, 3438 under CICS 375

passing arguments from 349 IBMBEERA 1465

passing arguments to 344 IBMBPIRA = 53

terminating, in interlanguage IBMBSTAB 146

communication 359 identifier listing 47

FS option of ENVIRONMENT IELOAA 62
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IEW messages 76
IEWLDRGO 93
IMPRECISE option 20
IMS considerations for PL/I Release
5 665-468
IMS Release 1.3, using with PL/I Release
5 under MVS/XA 468
in-line code optimization
chart for input/output
conditions 152
main discussion 152
INCLUDE
option 21
statement (linkage editor) 81
including source statements from a
library 59
independent overflow area 171, 183
I??EXAREA option of ENVIRONMENT 123,
indexed data sets 106-133, 167-188
accessing 167, 174
adding records to
by UPDATE 183
creating 167
creation 176
defining 172
deleted (dummy) 172
ENVIRONMENT attribute 173
examples 185, 186
file attributes and access
methods 117
index area 170
separate DD statement for 176
introduction 1049
master index 170, 183
organization
example 185
introduction 122
main discussion 167
overflow area 171
prime data area 183
requirements
for accessing 185
for creating 177
SYSOUT device restriction 179
INDEXED option of ENVIRONMENT
main discussion 173
types of files chart 123
with VSAM 234
information interchange codes 101
INITIAL attribute 49
initial storage area (ISA) 33
initial volume label 105
input
compiler
data in the input stream 148
data sets 8
in cataloged procedures 278
linkage editor 79
loader 93
input/output
access methods 116
defining data sets for stream
files 134
device independence of source
program 106
in-line code optimization chart 152
locate mode 115
move mode 115
operating system data management 115
routines for sort program 321
E1l5 user exit 321
E35 user exit 322
skeletal code for 322

SYSIN and SYSPRINT files 147
INSERT statement (linkage editor) 84
INSOQURCE option 21
INTER option, in interlanguage

communication 347, 357
interblock gap (IBG) 101
interface, CICS

CICS—-supplied 363

command-level 365

macro—-level 365

PL/I-supplied 363
interlanguage communication

alignment of data in 345

ARGn option in 348

arguments and parameters 344

arguments from ASSEMBLER without PL/I

environment 310
ASSEMBER to PL/I 303
ASSEMBLER to PL/I 303
abends under 303
skeletal code example 296-299

ASSEMBLER to PL/I to ASSEMBLER 306

COBOL option in 347, 350

data alignment, ASSEMBLER and

PL/TI 308
data type equivalents 345
establishing ASSEMBLER language
linkages 294

establishing environment 356

execution—-tinme 359

for FORTRAN main routine 357

for PL/I main routine 356

FORTRAN option in 347, 350

GO TO statement in 358

handling interrupts 357

INTER option in 347, 357

invoking

COBOL from PL/I 344
CngL or FORTRAN routines 347,
G
PL/I from COBOL or FORTRAN 350
invoking a recursive or reentrant
ASSEMBLER routine 301

mapping data in 349

mapping of structures in 345

matching arguments/parameters in 351

NOMAP option in 347, 350

NOMAPIN option in 347, 350

NOMAPOUT option in 347, 350

overriding and restoring PL/I error

handling 306
parameter list in 350
passing arguments from COBOL or
FORTRAN routines 349

PL/I to ASSEMBLER 304

restriction under CICS 361

return codes

compile—-time 353

execution-time 359
terminating COBOL and FORTRAN
routines 359

under CICS 376

under MVS/XA 1660

using common storage 355
interrupt handling

ASSEMBER to PL/I linkages 300

during execution 287

in interlanguage communication 357
INTERRUPT option 21
invalid use of PL/I 284
ISA (initial storage area) 33, 313
ISAINC option 32,

execution—time 32, 36
ISASIZE option 33

294-359
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execution—-time 35
restriction under CICS 361, 371
ISASIZE subparameter 33

job control language (JCL) 57
cataloged procedures 273-281
creating a library 266
DCB subparameters

for consecutive data sets 159
for indexed data sets 179
for regional data sets 203
examples 94
for compilation 8, 11
for linkage editor 70, 73
for loader 93
for regional data sets 189-191
listing, for APAR 401

JOB statement
MSGCLASS parameter 46
MSGLEVEL parameter 66

JOBLIB DD statement 265
message processing program 221

K

Kanji print utility 134
key-sequenced data sets 383
keved records
indexed data sets 169
introduction 104-105
regional data sets 192
KEYLEN subparameter of DCB
parameter 179
introduction 106
KEYLENGTH option of ENVIRONMENT
comparison with DCB subparameter 125
main discussion 133
sequential access for indexed data
sets 184
types of files chart 123
KEYLOC option of ENVIRONMENT
comparison with DCB subparameter 125
for indexed data sets 173
chart 175
types of files chart 123
KEYTO option
under VSAM 237
with REGIONAL (2) data sets 198
with REGIONAL (3) data sets 200
KSDS (key-sequenced data set)
creating alternate index path 257
defining 256
direct access 239
introduction 239
loading 239, 256
sequential access 239
updating 256
using alternate index path 258
KSDS (key-sequenced data sets)
loading
example 240

LABEL parameter
for magnetic tape 137, 158
to bypass non-standard labels 161
for stream I/0 138, 141
label variables as source of error 286
labeling volumes 105
labels for data sets 105
creation by data management
routines 118
LEAVE option of ENVIRONMENT
for consecutive data sets 154
summary chart 155
for stream I/0 135
types of files chart 123
length of record, specifying 101
LET option
linkage editor 74
loader 97
libraries
base library (SYS1.PLIBASE) 72
calling additional 81
creating 266
creating members 267-269
definition of 105
directory 266
including source statements from 60
multitasking (SYS1.PLITASK) 72
structure 270-272
system procedure (SYS1.PROCLIB) 264
system program
(SYS1.LINKLIB) 266-266
tvpes of 264
use by
linkage editor or loader 264
PL/I program 265
the operating system 265
LIBRARY statement (linkage editor) 81
library subroutines
control sections for 67
data set for 72
dynamic calling 69
ESD entries for 53
external reference resolution 78
failure 283, 286
in overlay structure 85
introduction 3
link-editing 69
multitasking version and
cataloged 274
LIMCT subparameter of DCB
parameter 106, 203
line numbers
and offsets, table of 24
in messages 20
in source listing 24
preprocessor £6
LINE option of ENVIRONMENT 135
LINE option/format item 143
line size
See also LINESIZE
default 144
specification 144
line spacing, printers 143
control characters 163
specifying in JCL 114
LINECOUNT option 21
LINESIZE
field in tab set table 146
ogzzon of the OPEN statement 136,

Index 4677



LINK macro instruction 62
link-pack area 98
loader processing 92
search order 90
storage requirements 91
linkage editor 65
ALIAS statement 80
checkout 283
choice of linkage editor or
loader 65
control statements 79
listing 76
cross—reference listing 78
data sets 70
DD statements 70
ddnames 70
device classes 70
input 71, 81
job control language for 70
job steps required 1
listing, for APAR 402
listings 75
NAME statement 23
nonmul titasking program 72
optional facilities 74
output 71

and cataloged procedures 274

to a library 264
overview 1
return code 00069 79
specifying storage for 75
suppressing automatic library
call 74
suppressing link-editing 283
system program library
(SYS1.LINKLIB) 265
temporary workspace 71, 72
use by operating system 265
LINKEDIT (program alias) 71
LIST option
compiler 21
linkage editor 74
listings
aggregate lenagths 69
attribute 47
cataloged procedures 273
compiler 10
cross~reference 647
dumps 289
external symbol dictionary 51
general discussion 46
identifier 47
linkage editor 75
loader 98
nesting level in 47
object module 54
of compiler options 46
preprocessor
input 46
messages 46
source program 66
statement offset addresses 50

static internal control section

table of options 46

use in checking out program 282

with APARs 401
LMESSAGE option 22
load modules
control section listing 98
defined 65
disposition statement 77
location 265
MAP option 97
maximum size 71
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naming
compiler 23, 57
linkage editor 79
replacement 80
separation 80
structure 66

loader
choice of linkage editor or
loader 65

data sets 93
DD statements for loader data
sets 93
ddnames 93
device classes 92
external reference resolution
general description
input 93
job control language for 93
listings 98
messages 98
module map 98
optional facilities 96
overview 1
specifying
entry point of program to
storage for 98
storage requirements 91
LOADER (program alias) 93
local session
definition 4647
locator variables as source of
error 285

97

97

locator/descriptor control block 308

looping, preventing 284
LRECL subparameter of DCB paramet
for indexed data sets 179

M

machine 54
errors 286
instruction listing 54
machine-readable information, wit
APAR 400
MACRO cption 22
macro—-level CICS interface 365
magnetic tape
accessing
BACKWARDS attribute 159
without standard labels 14
ASCII data sets 155
handling options, LEAVE and
REREAD 154
main discussion 114
processing unavailable 652
unlabeled 105
use of the LABEL parameter 15
MAP option
compiler 22
linkage editor 74
loader 97
mapping of data in COBOL and
FORTRAN 345, 349
mapping of structures in COBOL or
FORTRAN 345
margin indicator option 22
MARGINI option 22
MARGINS option 22
mass sequential insert 256
MCP (message control program) 21
MDECK option
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main discussion 23

problems in batched compilation 56
message procesing program (MPP) 220
messages

control program (MCP) 214

general discussion 54

incorrect 152

line numbers in 20

linkage editor 76

loader 98

long form option 22

printed format 147

processing program (MPP)

severity option

short form option 22

statement numbers in 20

use in checking out program, 282
minidisk storage requirements

0S PL/I Optimizer under VM/PC 450
MODE subparameter of DCB parameter

214

chart for consecutive data sets 159
introduction 106
to select EBCIDIC or column-binary
mode 107

move mode input/output 115

MPP (message processing program) 214,

220
MSGCLASS parameter 466
MSGLEVEL parameter 46
multiple invocations 303
multiple operations on punched
cards 112
nultitasking
address length 313
fetchable load modules 89
library (SYS1.PLITASK) 72,
options in CALL PLIDUMP 289
restriction under CICS 361
with shared library 404
MVS/Extended Architecture (MVS/XA)
considerations 653464
use of by PL/I Release 5 657
HEAP option 457
using PL/I Release 5 with IMS Release
1.3 under 668

274

NAME
option 23, 56
restrictions 265
statement (linkage editor) 23
NCAL option )
linkage editor 74
loader 97
NCP
as a subparameter of DCB
parameter 106
option of ENVIRONMENT
comparison with DCB
subparameter 125
main discussion 131
types of files chart 123
NE (not editable) attribute 65
NEST option 24
nesting level in listing 47
NOCALL option (loader) 97
NOCHECK option
restriction under CICS 362
NOCOMPILE option 283
NOCOUNT option 31

execution-time 31
NODIAGNOSE option 285
NOEQUALS, sort option
NOFLOW option 31

execution-time 31
NOGRAPHIC option 20
NOINTERRUPT option 21
NOMAP option in interlanguage

communication 347, 350

NOMAPIN option in interlanguage
communication 347, 350

NOMAPOUT option in interlanguage
communication 347, 350

non-unique key alternate index 391
NOOPTIMIZE option 283
NOREPORT option 34

execution-time 34
NOREPORT subparameter 34
NOSPIE option 34

execution—-time 34

using with IMS 465
NOSPIE subparameter 34
NOSTAE option 34

execution—-time 34

under CICS 372

using with IMS 465
NOSTAE subparameter 34
NOSYNTAX option 283
NOWRITE option of ENVIRONMENT 123,
NTM subparameter of DCB parameter

for indexed data sets 179

introduction 106

use for creating a master index 1
NULL pointer under MVS/XA 463

330

0

object module
combining 54
format 9
listing 54
on punched cards
and cataloged procedures
identification 19
output 19, 24
storage requirement listing 27
structure 66
OBJECT option 24, 57
problems in batched compilation 5
object programs, storage needed
0S PL/I Optimizer 450
OFFSET OF TAB COUNT, field in tab set
table 146
OFFSET option 25, 50
offset variables as source of error

277

offsets, table of 25, 50
ON-units
condition built-in function
values 290

during execution 287
use in checking-out program
ON-units under MVS/XA 663
ONCODE built-in function 288
OPEN
macro instruction 118
statement 118
implicit open of a file 119
restriction under CICS 361
operating errors 284
operating system
compiler interface 4§

285

Index

176

83

6

285
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data management 115
errors 286
OPTCD subparameter of DCB
parameter 106, 159
for indexed data sets 179, 182
optical mark read 109
format descriptor card 110
optimization of code, in-line 152
optimization options 25
OPTIMIZE option 25
option list
compiler 11
dynamic invocation 62
linkage editor 74
loader 96
optional facilities
linkage editor 74
loader 96
OPTIONS ASSEMBLER 376
OPTIONS option 25
options, compiler
See compiler
0S PL/1I Optimizer under VM/PC
CMS commands to download 451
commands for profile EXEC 450
invoking 450
making available before
invocation 450
" minidisk storage requirements 450
object programs, storage needed 650
programming tips 451
restrictions 452
source programs, storage needed 4650
virtual storage requirements 450
0S/VS Sort/Merge
See sort program
output
and input routines for sort
program 321
E1l5 user exit 321
E35 user exit 322
skeletal code for 322
compiler 9
SEQUENTIAL 157
overflow area
introduction 171
main discussion 182
separate DD statement for 176
OVERLAY statement (linkage editor) 84
overlaying
checkout of 283
creating the structure 84
designing the structure 82
- library subroutines 85
linkage editor 75, 77
main discussion 82
mapping 77, 78
OVLY attribute (linkage editor) 84

PAGE
option of ENVIRONMENT 135
.print control option 143
page number as parameter for
compiler 62
PAGELENGTH, field in tab set table 146
PAGESIZE, field in tab set table 146
paper tape reader 113
using move mode for library
subroutines 116

parameter list in interlanguage
communication 350
parameters
for interlanguage communication 364
and arguments, matching 351
passing between PL/1 and
ASSEMBLER 304, 308
passing to compiler 62
to main procedure 30
parity error (paper tape
transmission) 113
PARM parameter
for compiler 12
for linkage editor 74
for loader 96
in GO ster 30
partitioned data set
See libraries
passing arguments to main procedure 30
PASSHORD option of ENVIRONMENT 230
password protection, VSAM 385
performance, linkage editor and
loader 66
phases, compiler 64
PL/I NULL pointer under MVS/XA 46463
PL/1 program termination under CICS 377
PL/I Release 5, using with IMS Release
1.3 under MVS/XA 4668
PL/I routines, invoking from COBOL or
FORTRAN 350
examples 350
PLICALLA
calling PL/I routine from
Assembler 303
passing parameterr with 304
setting up PL/I env1ronment with 310
use of 311
PLICALLB 304
passing parameters with 304
setting up PL/I environment with 310
use of 312
PLICANC, restriction under CICS 361
PLICKPT built-in subroutine 339
restriction under CICS 361
PLIDUMP
main discussion 288
under CICS 375
restriction 361
PLILIB TXTLIB
use with VM/PC 450
PLIMAIN 67, 296
PLIRETC built-in subroutine
restriction under CICS 361
return codes for sort 320
PLIRETC facility 291
PLIRETV built-in function
restriction under CICS 361
PLISRT 315-338
arguments
SORT statement . 329
CALL PLISRT statement 316
entry points
and arguments 326
determining which to use 318
main discussion 316
restriction under CICS 361
PLISRTA 318
example 319, 333
PLISRTB 318
example 320, 334
PLISRTC 318
example 335
PLISRTD 318
example 320, 336

680 0S PL/I Optimizing Compiler: Programmer's Guide



PLISTART 304, 310
description 67
null parameter string 311
passing parameters with 304
setting up PL/I environment with 310
specified by END statement 68
use for ATTACH 310
PLITABS 53, 146
PLIXC cataloged procedure (compile
only) 278
PLIXCG cataloged procedure {(compile,
load and execute)
PLIXCL cataloged procedure (compile and
link-edit) 278
PLIXCLG cataloged procedure (compile,
link-edit and execute) 280
PLIXG cataloged procedure (load and
execute) 281
PLIXHD 37
PLIXLG cataloged procedure (link-edit
and execute) 280
PLIXOPT string 29
pointer variables as source of
error 285
preprocessing
main discussion 59
phases 4
suspected failure in 400
use in program checkout 288
prime data area
defined 171
separate DD statement for 176, 177
use of unused space 183
prime index 383
PRINT files 143
PRINT option (loader) 97
printed output and record I/70 163
printers
control characters 143, 165
essential requirements 165
for source listing 22
control options for consecutive data
sets 154, 163
record format 114
printing on punched cards 111
problem determination 400-403
procedure step 273
PROCESS statement 55
sggcifying compiler options in 13,

processing
phases 4
time 66, 167
program control section 52
program product maintenance 602
program status, using
checkpoint/restart 339
program temporary fix (PTF) 602
program-checks during input/output 152
program, automatic restart from
within 341
program, sample 406
programming tips
for running under VM/PC 451
for unidentified program
failures 285
PRTSP subparameter of DCB
parameter 106, 159
PRV (pseudo-register vector)
listings 78
PRV (pseudoregister vector) listings 99
PSW in trace 290
PTF (program temporary fix) 6402
punch interpret 111

punched card devices 107-112, 113
control options for consecutive data
sets 154
data protection 113
multiple operations 112
optical mark read 109
printing on cards 111
punch interpret 111
read column eliminate 110
stacker selection 109
2520 Card Read Punch 107
2540 Card Read Punch 107, 164
3505 Card Reader 108
3525 Card Punch 108, 165
punched card output
and cataloged procedure 277
compiler 9, 19
record I/0 163
PUT DATA
restriction under CICS 370
PUT DATA statement 287
PUT macro instruction 116

Q

QISAM (Queued Indexed Sequential Access
Method) 116
QSAM (Queued Sequential Access
Method) 116
queued access technique 116
Queued Indexed Sequential Access Method
(QISAM) 116
Queued Sequential Access Method
(QSAM) 116
queues 214

R

RBA (relative byte address) 384
read column eliminate
format descriptor card 110
RECFM subparameter of DCB parameter
chart for consecutive data sets 159
for indexed data sets 179
introduction 106
record
consecutive data sets
defaults 158
stream I/0 135, 142
format
for consecutive data sets 161
for indexed data sets 179-182
for regional data sets 189
main discussion 101
operating system data
management 115
options for stream I/0 135
PRINT files 144
specifying in JCL 203
using the GET statement 142
length
for indexed data sets 177
PRINT files 144
regional data sets 189
specifying 101, 126
use with checkout compiler 147
variable 182
maximum size for compiler input 8
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record I/0, restriction under CICS 361
RECORD statement syntax 331
record-oriented input/output
access methods 115
record, checkpoint, writing a 339
recorded keys
in indexed data sets 169
in regional data sets 193
KEYTO option 1938, 200
regional data sets 192
records
deleted (dummy)
indexed data sets 172
regional data sets 194
RECSIZE option of ENVIRONMENT
chart of use with different types of
files 123
comparison with DCB subparameter 125
for stream I/0 135-136
for teleprocessing data sets 216
main discussion 126
regional data sets 189, 214
accessing
REGIONALC1)Y 195
REGIONAL(2) 198
REGIGNAL(3) 200
advantages 189
creating
REGIONAL(1) 194
REGIONAL(2) 197
REGIONALC3) 199
defining 191
dummy records 194
ENVIRONMENT options 192
examples 206-2146
file attributes and access
methods 117
organization 122
under VSAM 235
REGIONAL option of ENVIRONMENT 192
register contents in trace 290
register 12, use of 303
relative byte address (RBA) 224
relative record data sets 384
RELEASE statement 87
relocation dictionary (RLD) 67
remote session
definition 447
RENT option (linkage editor) 75
reorganizing an indexed data set 185
REPORT option 44
description 34
restriction under CICS 362, 371
REPORT subparameter 34
REREAD option of ENVIRONMENT
for consecutive data sets 154
for stream I/0 135
summary chart for consecutive data
sets 155
types of files chart 123
RES option (loader) 98
resident control phase 4%
restart
automatic 339
after system failure 341
from within program 341
deferred 339, 341
RESTART parameter 341
restrictions
on PL/I under CICS 362
on using Sort program 315
PL/I under VM/PC 452
return codes
compiler 55

execution—-time 290
from ASSEMBLER to PL/I 314
from checkpoint/restart routine 340
from sort program
testing 320
in IBMBEER 106
interlanguage communication
between ASSEMBLER and PL/I 308
compile—-time 353
execution—time 359
PL/1 program 290 ;
return code 0004 from linkage
editor 79
set by PLIRETC 320
return values from Assembler 308
REUS option {(linkage editor) 75
REUSE option of ENVIRONMENT 123, 230
RKP subparameter of DCB parameter 173
effect on embedded keys 175
for indexed data sets 179, 182
introduction 106
RLD (relocation dictionary) 67
RMODE (residency mode) 6455
root segment 82, 85
RRDS (relative record data set)
direct access 2644
examples 266-263
introduction 243
loading 243, 244
sequential access 243
updating
VSAM (Virtual Storage Access Method)

S

SAMEKEY built-in function 240
sample program 4606
save areas 295
SCALARVARYING option of
ENVIRONMENT 132, 229

scheduling time 66
scheduling, chained 115
sequence numbering

compiler options 24

for preprocessor 59
SEQUENCE option 264
sequential access

for indexed data sets 183

under VSAM
ESDS 237
KSDS 239
RRDS 243

severity of messages
compiler 19
linkage editor 77
shared library
cataloged procedures
use under CICS 377
use under MVS/XA 661
SHORT
suboption of ATTRIBUTES 18
suboption of XREF 28
SIGNAL statement 287

406~405

. SIS option of ENVIRONMENT 123, 232

SIZE option
compiler 26, 56
linkage editor 75
loader 98

SKIP
format item 143
option of ENVIRONMENT
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in stream I/0 135
types of files chart 123
under VSAM 231
SKIPREC, sort option 330
SNAP option 286
sort program 315-338
CALL PLISRT statement 316
coding 319
CHKPT option 330
CKPT option 330
data sets for 324
DYNALLOC option 330
EQUALS option 330
examples 333-338
E1l5 user exit routine 317, 321
E35 user exit routine 317, 322
FILSZ option 330
flow of control in 317
how it works 316
how to use 318-321
input handling routine, skeletal code
for 322
NOEQUALS option 330
output handling routine, skeletal
code for 323
PLISRT
arguments 326
entry points 3138, 326
programs available 315
RECORD statement
passing from PL/I 315
syntax 331
with varying format data 321
restrictions 315
return codes 316, 317
testing 320
RETURN statement 321
SKIPREC option 330
SORT statement 315, 329
storage for 328
writing input/output routines 321
sort work data sets 324
SORTCKPT 325
SORTCNTL 325
SORTIN 324
SORTLIB 324
SORTOUT 325
SORTWK 324, 328
source Kevs
in indexed data sets 169
in REGIONAL(1) data sets 194
in REGIONAL(2) data sets 196
in REGIONAL(3) data set 199
SOURCE option 27
source program
character set specification 18
data code specification 18
data set 8 .
listing ,
compiler option for 27
nesting level 24
record numbering 21
statement numbering 27, 47
storage needed for, using 0S PL/I
Optimizer under VM/PC 450
source statement library 59
SPACE parameter
for direct-access devices 115
for library 266
for linkage editor output 72
for standard data sets 8
for stream I/0 138, 141
spanned records 103
SPIE option 34

execution—-time 34
restriction under CICS 361, 371
under MVS/XA 459
using with IMS 4665
SPIE subparameter 34
SPIE/ESPIE macro 306
spill file 9
STACK subparameter of DCB parameter
chart for consecutive data sets 159
introduction 106
specifying card reading or
punching 108
stacker selection 109
STAE option 36
execution-time 34
under CICS 372
under MVS/XA 459
using with IMS 4665
STAE subparameter 34
STAE/ESTAE macro 306
statement numbers
compiler option 27
in messages 20
method of numbering 47
trace of 286
static internal controel section
description 67
length 53
listing 54
STATIC storage
under CICS 368
under MVS/XA 4659
with IMS 668
static storage map 21
step abend 106, 290
STEPLIB DD statement 265
STMT option 27
storage
addressing 67
allocation 6
auxiliary, economy
blocking PRINT files 144
suppressing automatic library
call 74
using loader 66
buffers 115
classes under CICS 368

dumps 288
ngUASSEMBLER language linkage 295,

for compilation 26
for direct-access devices 114
for execution 33
for indexed data sets 167, 177
for library data sets 266
for linkage editor 72
for loader 91, 98
for sort program 328
for standard data sets 8
insufficient available 26
lifetime under CICS 367
linkage editor 74
optimization 25
requirements for 0S PL/I Optimizer
under VM/PC 451
requirements in general 26
STORAGE built-in function under
CICS 376
STORAGE option 27
STREAM attribute 134
stream-oriented input/output
access method 116
defining data sets 134
restrictions under CICS 361
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STRINGRANGE condition 286
structures
length table 49
mapping 6
SUBSCRIPTRANGE condition 285
SUBSTR pseudovariable as source of
error 286
symbolic parameter in cataloged
procedure 274
syntax checking 27
analysis stage 4
suppression of 283
SYNTAX option 27

SYSCHK 340
SYSCIN 8
SYSIN 8, 147
SYSLIB

linkage editor 72
multitasking programs 274
preprocessing 10
SYSLIN 57
conpiler output 9
loader input 93
SYSLMOD 71, 278
SYSLOUT
compared with SYSPRINT 98
listing generated by loader 94
MAP and PRINT options with 98
SYSOQUT 324
SYSQUT parameter 137
indexed data set restriction 179
SYSPRINT
associated with terminal 28
compared with SYSLOUT 98
compiler data set 10
default line size for checkout
compiler 148
linkage editor data set 73
loader data set 98
loader listing 94
PL/1 file 147
under CICS 369
use with checkout compiler 147
SYSPUNCH 9
system failure 286
restart after 341
SYSUT1
compiler data set 9
SYS1.LINKLIB (system program
library) 266-266
SYS1.PLIBASE (base library) 72, 274
SYS1.PLITASK (multitasking library) 72
SYS1.PLITASK (multitasking) 274
SYS1.PROCLIB (system procedure
library) 264

T

tab control table (IBMBSTAB) 146
tab count, field in tab set table 146
tab position specification and
defaults 146-147

tabl through tabn, fields in tab
table 146

task abend 291

TASKHEAP option 34

TCA (task communications area) 290

TCAM (Telecommunications Access
Method) 116, 214

teleprocessing data sets 214, 221

condition handling 219

defining 215
file attributes and access
methods 117
organization 122
statements and options 217
TRANSIENT file attribute 104
messages 215
placement in storage 105
temporary workspace
essential parameters 72
for compiler 9
for linkage editor 72
TERMINAL option 28
termination
of execution, abnormal 286
of execution, by reauest 289
termination in ASSEMBLER and PL/I
linkage 303
text (TXT), description of 67
text, source (definition) 6
time taken for compilation 46
TIME, restriction under CICS 361
timer feature 46
TITLE option 119
TOTAL option of ENVIRONMENT 123, 152
TOTAL option of RECORD 1I/0, under
MVS/XA 662
TP(M) or TP(R) option of
ENVIRONMENT 216
trace information
compiler option (FLOW) 19
during execution 289
how to obtain 286
track (definition) 114
track index 170
trailer label 105
transactions, CICS, writing 364
transfer vector 6404
transient control phase 4
TRANSIENT files 105, 215
translation stages 6
tree structures 82
TRKOFL option of ENVIRONMENT 125, 131
chart of use with different types of
files 123
TRTCH subparameter of DCB parameter
chart for consecutive data sets 159
introduction 106
to translate EBCDIC to BCD 114
TSO (Time Sharing Option)
conversational checkout 282
line numbers 24
storage requirements 27

v

U option of ENVIRONMENT
for record I/70 125
for stream I/0 135
in summary table 123
U-format records 104
unblocked records 102
in indexed data sets 182
undefined-length records 104
UNDEFINEDFILE condition
caused by BLKSIZE error 128
caused by DD statement error 119
caused by line size conflict in OPEN‘
statement 144
caused by OPEN error 152
caused by RECSIZE error 126
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example 118
unforeseen errors 284
unique key alternate index 391
UNIT parameter

for consecutive data sets 157, 160

for stream 1/0
accessing data set 137, 141
creating data set 138
unlabeled magnetic tapes 105
unnamed data sets 100
updating data
consecutive data sets 158
indexed data sets 183
kevy-sequenced data sets 256
relative record data set 262
VSAM data sets 248
upgrade, CICS Release 1.6.1 360
user abends 292

v

V option of ENVIRONMENT
for record I/0 125
for stream 1I/0 135
in summary table 123
variable-length records 102
variables 54
as source of error 285
storage map 54
VB option of ENVIRONMENT
for record I/0 125
for stream I/0 135
in summary table 123
VB-format records 102
VBS option of ENVIRONMENT
for record I/0 125
in summary table 123
VBS-format records 102
version number of compiler 646
virtual storage requirements
0S PL/I Optimizer under VM/PC 450
VM/PC
description 447
methods of using with PL/I 4467
VM/SP, characteristics of system 647
volume
definition of term 100
labeling 105
VOLUME parameter
for consecutive data sets 157
accessing and updating 160
stream I/0 137
for creating a data set 137
for stream I/0 138, 141
volume serial number
creating consecutive data sets
record I/0 158
stream I/0 137
creating indexed data sets 177
creating regional data sets 201
in volume label 105
VS option of ENVIRONMENT
for record 1I/0 125
in summary table 123
VS-format records 102
VSAM (Virtual Storage Access
Method) 222, 263
advantages of 225
alternate index path 237

comparison of VSAM data set

tvres 227

compatibility 234-235
consecutive files 235
indexed files 235
REGIONAL(1) files 235

consecutive files 233

data set organization 122, 222

defining 228

defining and loading for a relative

record data set 260

dummy data sets 227

ESDS file attributes and access

methods 117

file processing unavailable 652

indexed files 234

KDSS file attributes and access

methods 117

keys 224

mass sequential insert 256

relative byte addressing 224

relative record numbers 226

RRDS file attributes and access

methods 117

running programs under 236

using multiple files 235

VSAM background 382-399

Access Method Services 3846
alternate index paths 391
BLDINDEX command 396
catalog 383
data sets
entry-sequenced 383
key—sequenced 383
relative record 384
DEFINE ALTERNATEINDEX command 395
DEFINE CLUSTER command 386-389
DEFINE PATH command 397
defining alternate index paths 394
defining data sets 384, 385
DELETE command
deleting an alternate index 398
life of VSAM data sets 385
syntax 390
deleting a data set 390
life of data sets 385
password protection 385
performance with alternate index
paths 394
sharing data sets 389

VSAM option of ENVIRONMENT 229

W

weak external reference 51, 78

X

XCAL option (linkage editor) 75, 77
XCTL macro instruction 62
XREF option

compiler 28
linkage editor 75, 77
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HEAP option 457

Numerics 3225 Card Punch
restrictions 166

3505 Card Reader 108

2900-series tape drives, conversion 3525 Card Punch 108
feature 114 control characters 166
2520 Card Read Punch 107 CTL360 and CTLASA control
2540 Card Read Punch 107 characters 165
control characters 164 3800 Printing Subsystem 114
31-bit addressing 48~character set 6, 18
considerations 653-664 60~-character set 4, 18

use of by PL/]I Release 5 457
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