






















































































































































































































































































































































































































































































































































































































































































































































































































































































MATERIALS CHECKLIST 

The following checklist is provided to summarize the materials 
that must accompany an APAR, 

Material Required 

*Machine-readable Information 

Original Source 

Load Libraries 

Input Data Sets 

Listings: 

Compiler listing 

JCL Listing 

eMS Terminal Session log 

Linkage Editor Listing 

Execution-Time Dump 

Applied PTFs and Fixes 

When Required 

Always 

1 Execution-time problems only 

Execution-time problems only 

Always 

Alwaysl except TSO or CMS 

CMS only 

Execution-time problems only 

Execution-time problems only 

Always 

Figure 160. Summary of Requirements for APAR Submission 

Note: 

* If the machine-readable material is supplied on a tape reel, a listing of the JeL 
used to build the tape must also be �s�u�b�m�i�t�t�e�d�~� 
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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 programs. 
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 OS PL/I 
Optimizing Compiler: Execution Logic, OS Pl/I Optimizing 
Compiler: Installation Gyide, and OS PL/I Optimizing Compilers 
Installation Guide fo~. 

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 your 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 cataloged procedures that use the linkage 
editor or loader (see Chapter 9, nCataloged Proceduresn 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 p~ocedure PLIXCL requires the 
following statements to make use of the shared library. 

//STEPI 
//LKED.SYSIN 

INCLUDE 

ENTRY 

EXEC PlIXCl 
DD * 
SYSLIB(PLISHRE) 

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 MINEeR) 

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 listings themselves are described in Chapter 2, "The 
CDmpiler" on 3 and Chapter 3, "The linkage Editor and the 

oeder" on page 5. 

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 /* and followed by */. Note that the /* must not appear in 
columns 1 and 2 of the input record because it will be taken as 
a job control end of file statement. 

Most pages of the listings contain brief notes explaining the 
contents of the pages. 
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CD 
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PL/I OPTIMIZING COMPILER 

OPTIONS SPECIFIED ~ 
OBJECT,ND; 

VERSION 1 RELEASE 5.1 TIME: 14.23.46 

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

OPTIONS USED ~ 
AGGREGATE 
COMPILE 
ESD 
GOSTMT 
INSOURCE 
LIST 
LMESSAGE 
MACRO 
MAP 
NEST 
OBJECT 
OFFSET 
OPTIONS 
SOURCE 
STMT 
STORAGE 
SYNTAX 

NOCOUNT 
NOOECK 
NOFLOW 
NOGONUMBER 
NOGRAPHIC 
NOIt1PRECISE 
NOINClUOE 
NOINTERRUPT 
NOMARGINI 
NOtiOECK 
NONUr1BER 
NOOPTIMIZE 
NOTERHINAL 

ATTRIBUTES(FUlL) 
CHARSET(60,EBCOIC) 
FLAG( I} 
LINECOUNT(S5) 
MARGINS(2,72,1) 
SEQUENCE(73,80) 
SIZE(2087812) 
XREF(FUll) 

Start of the compiler listing. 

~ 

~ 

List of options specified in the 
PARM parameter of the EXEC 
statement. 

List of options used, whether 
obtained by default, or by being 
specified explicitly. 

DATE: 1 MAY 85 PAGE 1 
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PL/I OPTIMIZING COMPILER /***** PL/I SAMPLE PROGRAM. *****/ PAGE 2 

LINE 
1 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 

PREPROCESSOR INPUT 

/***** PL/I SAMPLE PROGRAM. *****/ 00100000 

/./*******************************************************************/ 
/* */ 
/* USES COMPILE-TIME PREPROCESSOR TO MODIFY PL/I (F) SOURCE FOR */ 
/* USE WITH THIS COMPILER. THE PREPROCESSOR STATEMENTS FOLLOWING */ 
/* COULD BE PLACED ON A LIBRARY AND USEO TO MODIFY SEVERAL SOURCE */ 
1* PROGRAMS BY MEANS OF THE PREPROCESSOR /.INCLUDE STATEMENT. THEY */ 

00150000 
00200000 
00250000 
00300000 
00350000 
00400000 
00450000 
00500000 

1* PERFORM THE FOLLOWING FUNCTIONS: */ 
/* */ 
1* 
/* 
/* 
/* 
/* 
1* 
1* 
1* 
1* 
1* 
/* 
/* 
1* 
/* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
1* 
/* 
/* 
1* 

1. CONVERT CALLS TO FOllOHING PL/I (F) IHE ••. ROUTINES TO THE 
EQUIVALENT NEW PL/I ... ROUTINES­

IHEDUtlPI J/C/T TO PLIDUt1P, 
IHESRTA/B/C/D TO PLISRTA/B/C/D, 
IHECKPS/T TO PlICKPT, 
IHERESN/T TO PLIREST/PLICANC, 
IHESARC/IHETSAC TO PLIRETC. 

2. CHANGE FIRST DECLARE/DCL STATEMENT FOUND TO INCLUDE 
BUILTIN ATTRIBUTE FOR FOLLOWING BUILT-IN FUNCTIONS(WHICH 
00 NOT TAKE ARGUr~NTS, AND SO ARE NOT IMPLICITLY DECLARED 
BUILTIN FOR THIS COMPILER - AS THEY WOULD BE FOR PL/I (F»-

DATE, TIME, onCODE, ONCHAR, ONSOURCE, ONLOC, 
ONFILE, ONKEY, EMPTY, NULl. 

NOTE: THE OtiCOUNT SIF IS OMITTED FROM THIS LIST, & IS USED 
LATER TO SHOW THE EFFECT OF NOT DECLARING IT BUILTIN. 
ANY REFERENCES TO IHE--- ROUTINES MUST BE REMOVED 
FROM DECLARE STATEMENTS BEFORE THE SOURCE PROGRAM IS 
PREPROCESSED, OTHERWISE F AI LURES t1AY OCCUR WHEN THE 
CONVERTED PROGRAM IS LINK-EDITED. 

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

*/ 00550000 
*/ 00600000 
*/ 00650000 Source statements for the sample program, 
*/ 00700000 exactly as they appear in the input stream . 
*/ 00750000 These statements foml the input data for the 
*/ 00800000 preprocessor. Preprocessor statements are 
*1 00850000 identified by the % symbol. 
*1 00900000 
*/ 00950000 1. The first line of the input is included as 
*/ 01 000000 part of the heading for all pages of 
* 1 01 050000 the preprocessor and compiler listing. 
*/ 01100000 . . 
*/ 01150000 2. Each mp~t record IS numbered 
*1 01200000 sequentially . 

*1 01250000 3. If an input record has a sequence number, 
*/ 01300000 this number is printed 
*/ 01350000 . 
*/ 01400000 
*/ 01450000 
*1 01500000 
*/ 01550000 
*/ 01600000 
*1 01650000 
*/ 01700000 
*1 01750000 

1*******************************************************************/;01800000 
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PLII OPTIMIZING COMPILER 1***** PLII SAMPLE PROGRAM. *****1 

LINE 
36 /. 
37 

38 /. 
39 

40 /. 

41 /. 

42 /. 
43 /. 
44 

DCl (IHEDUMP, IHEDUMJ, IHEDUMC, IHEDUMT, DECLARE, DCL, 
ItiECKPT, IBECKPS) ENTRY; 

DCL (IHESRTA, IHESRTB, IHESRTC, IHESRTD, IHEREST, 
IHERESN, IHESARC, IHETSAC, NULLO) CHAR; 

DCL COUNT FIXED; 

COUNT = 0 1* FIRST-TIME-IN SWITCH. 

01850000 
11900000 

01950000 
02000000 

02050000 

*1;02100000 

DEACTIVATE DECLARE, DCl 
ACTIVATE DECLARE, 

DCL NORESCAN 

1* ENSURE MODIFIED STATEMENTS *1;02150000 
1* ARE NOT RESCANNED DURING *1 02200000 
1* PREPROCESSOR REPlACEt1ENT. *1;02250000 
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PL/I OPTIMIZING COMPILER /***** PL/I SAMPLE PROGRAM. *****/ 

LINE 
45 
46 
47 
48 
49 
50 
51 
52 
53 

54 
55 
56 
57 
58 
59 

60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 

71 
72 
73 
74 
75 
76 
77 
78 

79 
80 

Yo DECLARE: DCL: /* GENERATE BUILTIN DECLARES. */ 02300000 
02350000 PROC RETURNS(CHAR); 

COUNT = COUNT + 1 /* COUNT = 1 IF 1ST TIME IN. 
IF COUNT = 1 

THEN RETURN( 'DCL (DATE,TIME,m~CHAR,ONSOURCE,ONCODE,' II 
'otJlOC,ONFILE,ONKEY,EHPTY,NULU BUILTIN, , II 
'CKPT_RETC FIXED BIN(31),'); 

ELSE RETURN('DCL'); 
Yo END; 

*/;02400000 
02450000 
02500000 
02550000 
02600000 
02650000 
02700000 

Yo IHEDUMP: IHEDUMJ: IHEDUHC: IHEDUHT: /* REPLACED BY CALL TO */ 02750000 
PROC(IDI) RETURNS(CHAR) /* PLIDUMP ROUTINE, INCLUDING */;02800000 
DCL 101 CHAR /* ORIGINAL ID(IF PRESENT). */;02850000 
IF 10# = " THEN RETURN( 'PLIDUMP' ); 02900000 

ELSE RETURN(' PLIDUtIP( • • TFCA' • , , •• II 10# It "')'); 02950000 
Yo END; 03000000 

Yo IHECKPS: IHECKPT: /* CHANGE TO PLICKPT. Pl/I(F) */ 03050000 

Yo 
Yo 
Yo 
% 
Yo 
Yo 
Yo 
Yo 

7.1* 

PROC(ARGl, ARG2, ARG3, ARG4) /* DEFAULTS GEt~ERATED WHERE */ 03100000 
RETURNS(CHAR) /* NO ARGUMENTS ORIGINALLY. */;03150000 

DCL (ARGI, ARG2, ARG3, ARG4) CHAR; 03200000 
IF ARGI = THEN ARGI = "'SYSCHK"'; 03250000 
IF ARG2 = ,. THEN ARG2 = • ""'; 03300000 
If ARG3 = " THEN ARG3 = · "PS"'; 03350000 
If ARG4 = " THEN ARG4 = ' CKPT RETC'; 03400000 
RETURN( 'PLICKPT(' II ARGI II ',7 II ARG2 II I,' 03450000 

II ARG3 II ., I II ARG4 II ')'); 03500000 
m; 03550000 

/* REPLACE 
/* CALLS TO 
/* IHE':'--
/* ROUTINES 
/* BY 
/* CALLS TO 
/* PLI---
/* ROUTINES. 

THERE IS NO NULLO BUILTIN FUNCTION FOR THIS COMPILER; 
NULL MUST BE USED INSTEAD. 

*/;03600000 
*/;03650000 
*/;03700000 
*/;03750000 
*/;03800000 
*/;03850000 
*/;03900000 
*/;03950000 

04000000 
*/;04050000 
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PL/I OPTIMIZING COMPILER 1***** PL/I SAMPLE PROGRAM. *****/ 

LINE 
81 

82 

83 
84 

85 

86 

87 
88 
89 

90 
91 
92 
93 
94 

95 
96 
97 

98 
99 

100 
101 
102 

103 
104 
105 
106 
107 
108 

XI* END OF PREPROCESSOR STATEMENTS; SOURCE STATEMENTS FOLLOW HERE: */;04100000 

X NULLO = 'NULL'; 

SAMPLE: 
PROC OPTIONS(MAIN); 

DECLARE (PDATE, PTIME) CHAR(6); 

DECLARE CVAR CHAR(255) VAR; 

DCL 1 BINVAR, 
2 RETCODE FIXED BIN(31,O), 
2 rBVAR FIXED BIN; 

PDATE = DATE; 
PTIME = TIME; 
PUT SKIP EDIT('SAMPLE PROGRAM: DATE = " PDATE, " TIME = 't 

PTIt1E) (AI 23), P' 99/99/99', A( 9), P' Z9. 99. 99' ); 
RETCOOE = 0101; 

ON ERROR 
BEGIN; 

CALL IHEDUMP; 

1* THESE STATEMENTS ILLUSTRATE PREPROCESSOR REPLACEMENT AND USE OF 
BUILTIN FUNCTIONS. THEY WILL NEVER BE EXECUTED. 

CALL IHEDUMJ(127); 
CALL IHEDUMC(RETCODE); 
CALL IHEDUMT; 

FBVAR = ONCODE; 
CVAR = OUCHAR; 
CVAR = ON50URCE; 
CVAR = ONlOC; 
CVAR = otIFILE; 
CVAR = ONKEY; 

04150000 

04200000 
04250000 

04300000 

04350000 

04400000 
04450000 
04500000 

04550000 
04600000 
04650000 
04700000 
04750000 

04800000 
04850000 
04900000 

04950000 
*/05000000 

05050000 
05100000 
05150000 

05200000 
05250000 
05300000 
05350000 
05400000 
05450000 
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PL/I OPTIMIZUIG COMPILER /***** PL/I SAMPLE PROGRAM. *****/ 

LINE 
109 
110 
111 

112 
113 

114 
115 
116 

117 
118 

119 
120 
121 
122 

123 
124 
125 

126 
127 
12S 
129 
130 
131 
132 
133 
134 

135 
136 
137 

13S 

139 
140 

141 

/* THIS STATEMENT, WHICH ~ILL NEVER BE EXECUTED, USES 'ONCOUNT' WHICH 05500000 
IS NEITHER EXPLICITLY NOR IMPLICITLY DECLARED BUILTIN. THE EFFECT 05550000 
IS SHOWN IN THE ATTRIBUTE LISTING AND DIAGNOSTIC MESSAGES. */05600000 

FBVAR = ONCOUNT; 
END; 

05650000 
05700000 

/* THIS IS A DUf1MY PROCEDURE TO IllUSTRATE OTHER PREPROCESSOR 
REPLACEMENTS/NON-H1PLICITlY DECLARED BUILTIN FUNCTIONS. 

05750000 
05800000 

*/05850000 IT WIll NEVER BE EXECUTED. 

DUMMY: 

A: 

B: 

PROC; 

DCl AVAR AREA BASED(PVAR), 
OVAR OFFSET(AVAR), 
A ENTRY RETURNS( CHAR( SO)), 
SIZE FIXED BIN(31,0); 

AVAR = Et1PTY; 
PVAR = NULL; 
OVAR = NULLO; 

CALL IHESRTA('ARGl'. 'ARG2', SIZE, RETCODE); 
CAllIHESRTB('ARGl', 'ARG2', SIZE, RETCODE, A); 

. CALL IHESRTC('ARGl', 'ARG2', SIZE, RETCODE, B); 

/* 
/* 
/* 

CALL IHESRTD( 'ARGI I, 'ARG2 ' , SIZE. RETCODE, A, BH /* 

S 
0 

R 

CALL IHECKPS('ARG1', 'ARG2', 'PS', RETCOOE); /* CHECKPOINT 
CALL IHECKPT; /*CHECKPOINT */ 

T 

05900000 
05950000 

06000000 
06050000 
06100000 
06150000 

06200000 
06250000 
06300000 

*/06350000 
*/06400000 
*/06450000 
*/06500000 
*/06550000 

06600000 
CAll IHEREST; /* FORCE RESTRT */06650000 
CALL IHERESNj /* CANCEL CKPT */06700000 
CALL IHETSAC(RETCODE); /* SET RETURN CODE(TASKING) */06750000 

PROC RETURNS(CHAR(SO)); END; /* DUMMY EXIT */06800000 
/* PROCEDURES */06850000 

PROC(RECORD); DCl RECORD CHAR(SO); 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 
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PL/I OPTIMIZING COMPILER /***** PL/I SAMPLE PROGRAM. *****/ 

PREPROCESSOR DIAGNOSTIC MESSAGES 

CD 00 
ERROR ID L LINE MESSAGE DESCRIPTION 

WARNING DIAGNOSTIC MESSAGES 

IEL0184I W 97 TOO FEW ARGUMENTS TO FUNCTION 'IHEDUMP'. NULL STRINGS PASSED AS MISSING ARGUMENTS. 

IEL0217I W 97 ARGUMENT LIST FOR PROCEDURE 'IHEDUMP' IS MISSING. PROCEDURE INVOKED WITHOUT ARGUMENTS. 

IEL0184I W 102 TOO FEW ARGUMENTS TO FUNCTION 'IHEDUMT'. NULL STRINGS PASSED AS MISSING ARGUMENTS. 

IEL0217I W 102 ARGUMENT LIST FOR PROCEDURE 'IHEDUMT' IS MISSING. PROCEDURE INVOKED WITHOUT ARGUMENTS. 

IEL0184I W 131 TOO FEW ARGUMENTS TO FUNCTION 'IHECKPT'. NULL STRINGS PASSED AS MISSING ARGUMENTS. 

IEL0217I W 131 ARGUMENT LIST FOR PROCEDURE 'IHECKPT' IS MISSING. PROCEDURE INVOKED WITHOUT ARGUMENTS. 

END OF PREPROCESSOR DIAGNOSTIC MESSAGES 

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. 

CD 

o 
o 

"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 . 

"LINE" This gives the number of 
the line in which the error 
occurred . 
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PL/I OPTIMIZING COMPILER 1***** PL/I SAMPLE PROGRAM. *****/ 

SOURCE LISTING 

5TMT LEV NT 

1***** PL/I SAMPLE PROGRAM. *****1 

o SAMPLE: 
PROC OPTIONS(II1AIN); 

00100000 

04200000 
04250000 

CD 
R 

2 1 o DCL (DATE ,TIME ,ONCHAR,ONSOURCE,ONCODE ,ONLOC,ONFILE ,ONKEY,EMPTY,0430 0000 2 
1 

3 

4 

5 
6 
7 

8 

1 

1 

1 
1 
1 

1 

o 

o 

o 
o 
o 

o 

910 

10 2~O 

11 2 0 
12 2 0 
13 2 0 

14 2 0 
IS 2 0 
16 2 0 
17 2 0 
18 2 0 
19 2 0 

NULL) BUILTIN, CKPT_RETC fIXED BIN(31), (PDATE, PTIME) CHAR(6); 04300000 

DCL CVAR CHAR(2SS) VARj 

DCl 1 BINVAR, 
2 RETCODE FIXED BIN(31,0), 
2 rBVAR FIXED BIN; 

PDATE = DATE; 
PTIME = TIME; 
PUT SKIP ED.IH 'SAMPlE PROGRAM: DATE = " PDATE, • TIME = " 

PTIME) (A(23), P'99/99/99', A(9), P'Z9.99.99'); 
RETCODE =0101; 

ON ERROR" 
BEGIN; 

CALL PLIDUMP; 

1* THESE STATEMENTS ILLUSTRATE PREPROCESSOR REPLACEMENT AND USE OF 
BUILTIN FUNCTIONS. THEY WIll NEVER BE EXECUTED. 

CALL PLIDUf-1P( 'TFCA' J "127')j 
CALL PLIDUf'1P( 'TFCA' ,'RETCODE" ); 
CALL PLIDUHP; 

FBVAR= ONCODE; 
CVAR = OUCHAR; 
CVAR = ONSOURCE; 
CVAR = ONlOC; 
CVAR = OHFILEiI 
CVAR = ONKEY; 

04350000 

04400000 
04450000 
04500000 

04550000 
04600000 
04650000 
04700000 
04750000 

2 

1 

04800000 
04850000 
04900000 1 

04950000 
*105000000 

05050000 1 
05100000 1 
05150000 1 

05·200000 
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. 

CI) Maximum depth of replacement. 



PL/I OPTIMIZING COMPILER 1***** PlII SAMPLE PROGRAM. *****1 PAGE 9 

STMT LEV NT R 

1* THIS STATEMENT, WHICH WILL NEVER, BE EXECUTED, USES 'ONCOUNT' WHICH 05500000 
IS NEITHER EXPLICITLY NOR IMPLICITLY DECLARED BUILTIN. THE EFFECT 05550000 
IS SHm.:N IN THEATTRIBUT£ LISTING AND DIAGUOSTIC MESSAGES.' */05600000 

20 2 0 FBVAR = ONCOUNT; 05650000 
21 2 0 END; 05700000 

1* THIS IS A DUMMY PROCEDURE TO ILLUSTRATE OTHER PREPROCESSOR 05750000 
REPLACEHENTS/NON-It1PLICITLY DECLARED BUILTIN FUNCTIONS. 05800000 
IT WILL NEVER BE EXECUTED. */05850000 

22 1 0 DUt1t1Y: 05900000 
PROC; 05950000 

23 2 0 DCL AVAR AREA BASEDlPVAR), 06000000 1 
OVAR OFFSET( AVAR ) , 06050000 
A ENTRY RETURNS(CHAR(SO), 06100000 
SIZE FIXED BIN(31,0); 06150000 

24 2 0 AVAR = EMPTY; 06200000 
25 2 0 PVAR = NULL; 06250000 
26 2 0 OV-AR = NULL; 06300000 1 

27 2 0 CALL PLISRTA('ARGl', 'ARG2', SIZE, RETCOOE); 1* S */06350000 1 
28 2 0 CALL PlISRTB( IARGI', 'ARG2 1

, SIZE, RETCOOE, A); 1* 0 */06400000 1 
29 2 0 CALL PLISRTC('ARGI', 'ARG2', SIZE, RETCOOE, B); 1* R */06450000 I 
30 2 0 CALL PlISRTO( 'ARGl', "ARG2', SIZE, RETCOOE, A, B); 1* T */06500000 1 

:x:- 31 2 0 CAll PlICKPT( 'ARGI', 'ARG2', 'PS', RETCOOE); /* CHECKPOINT */06550000 1 
"C 32 2 0 CAll PlICKPT( 'SYSCHK', II, 'PS', CKPT_RETC); /* CHECKPOINT */06600000 1 

" 06600000 CD 
::s 33 2 0 CALL PLIREST; /* FORCE RESTRT */06650000 1 
Q. 34 2 0 CALL PlICANC; /* CANCEL CKPT */06700000 1 .... 
X 35 2 0 CAll PlIRETC(RETCODE); /* SET RETURN CODE(TASKING) */06750000 1 
C . 36 2 0 A: PROC RETURNS( CHAR( 80)); END; 1* DUMMY EXIT */06800000 

1* PROCEDURES */06850000 
CJ) 38 2 0 B: PROC(RECORO); DCl RECORD CHAR(SO); END; 1* FOR SORT. */06900000 1 
Q) 

:I 
"C 41 2 .... 0 END DUMMY; 06950000 
CD 

." 42 1 0 CAll PlIRETC(RETCOOE); 1* SET RETURN CODE(NONTASKING) */07000000 1 .., 
0 43 1 
10 

0 PUT SKIP LIST( 'END SAMPLE PROGRAM'); 07050000 , 
Q) 

:I 44 1 0 END SAMPLE; 07100000 

~ .... 
\11 
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0 

CD eD (I) 

" r- DCL NO. IDENTIFIER , 
M 

0 36 A " r+o 
~. 

:I 
~. 23 AVAR 
N 
~. 

:::J 
10 38 B 
n 
0 
:I 

" 4 BINVAR 
~ . .... 
I'D 2 CKPT_RETC , .. 
" 3 CVAR , 
0 
Ie , 
I» 2 DATE 
:I 
:I 
I'D , 

22 DUMMY -til 
Q 2 EMPTY 
C 
~. 

a. 
I'D 4 FBVAR 

2 NULL 

2 ONCHAR 

2 ONCOD.E 

******** ONCOUNT 

CD 
2 ONFILE 

1***** PL/I SAMPLE PROGRAM. *****1 PAGE 10 

CD 

ATTRIBUTE AND CROSS-REFERENCE TABLE (FULL) 

ATTRIBUTES AND REFERENCES o 
ENTRY RETURNS(CHARACTER (80» 
28,30 

BASED (PVAR) ALIGNED AREA (1000) 
24 

ENTRY RETURNS(DECIMAL 1* SINGLE *1 FLOAT (6» 
29,30 

AUTOMATIC 1* STRUCTURE *1 

AUTOMATIC ALIGNED BINARY FIXED (31,0) 
32 

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

BUILTIN 
5 

ENTRY RETURNS(DECIMAL 1* SINGLE *1 FLOAT (6» 

BUILTIN 
24 

Attributes and Cross-Reference Table. 

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

CDAsteriSkS indicate an undeclared identifier; 
. all of its attributes are implied or 

supplied by default. 

eD All identifiers used in the program listed in 
alphabetic order. o Declared and default attributes are listed. 
This list also includes descriptive 
comments. 

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

1* IN BINVAR *1 AUTOMATIC ALIGNED BINARY FIXED (15,0) 
14,20 

BUILTIN 
25,26 

BUILTIN 
15 

BUILTIN 
14 

AUTOMATIC ALIGNED DECIMAL 1* SINGLE *1 FLOAT (6) 
20 

BUILTIN 
18 
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DCL NO. IDENTIFIER ATTRIBUTES AND REFERENCES 

2 ONKEY BUILTIN 
19 

2 ONlOC BUILTIN 
17 

2 ONSOURCE BUILTIN 
16 

23 OVAR AUTOMATIC ALIGNED OFFSET (AVAR) 
26 

2 PDATE AUTOMATI~ UNALIGNED CHARACTER (6) 
5,7 

******** PLICANC BUILTIN 
34 

******** PLICKPT BUILTIN 
31,32 

******** PLIDUMP BUILTIN 
10,11,12,13 

******** PLIREST BUILTIN 
33 

******** PLIRETC BUILTIN 
42 

l> 35 "C 
"C 
(1) 

******** PLISRTA BUILTIN :::J 
Q.. 27 .... 
X 

******** PLISRTB BUILTIN 
t=' 28 

en ******** PLISRTC BUILTIN 
OJ 
::I 

29 
"C .... ******** PLISRTD BUILTIN 
(1) 30 
"'D ., 

2 PTIME AUTOMATIC UNALIGNED CHARACTER (6) 0 
ID 6,7 ., 
OJ 
::I ******** PVAR AUTOMATIC ALIGNED POINTER 

24,25 ... .... ..... 
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PlII OPTIMIZING COMPILER 

DCL NO. IDENTIFIER 

39 RECORD 

4 RETCODE 

SAMPLE 

23 SIZE 

******** SYSPRINT 

2 TIME 

1***** 'PL/I SAMPLE PROGRAM. *****1 

ATTRIBUTES AND REFERENCES 

1* PARAMETER *1 UNALIGNED CHARACTER (80) 

1* IN BINVAR *1 AUTOMATIC ALIGNED BINARY FIXED (31,0) 
8,42 
27,28,29,30,31,35 

EXTERNAL ENTRY RETURNS(DECIMAL 1* SINGLE *1 FLOAT (6» 

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

EXTERNAL FILE PRINT 
7,43 

BUILTIN 
6 

PAGE 12 
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PL/I OPTIMIZING COMPILER 

CD 
DCL NO. 

4 

0) 
IDENTIFIER 

BINVAR 
RETCODE 
FBVAR 

1***** PL/I SAMPLE PROGRAM. *****/ 

AGGREGATE LENGTH TABLE 

LVL DIMS 

1 
2 
2 

CD 
OFFSET ELEMENT 

LENGTH. 

6 
4 

4 2 

TOTAL 
LENGTH. 

6 

SUM OF CONSTANT LENGTHS 6 

CD 

Aggregate Length Table. 

f1\ -Number of the statement in which 
\V the aggregate is declared, or, for 

a controlled aggregate, the number 
of the associated ALLOCATE 
statement. 

o The elements of the aggregate as 
declared. 

CD Length of each element of the 
aggregate. 

f4\ 'Sum of the lengths of aggregates 
\:!.) whose lengths are constant. 

PAGE 13 
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PL/I OPTIMIZING COMPILER /****~ PL/I SAMPLE PROGRAM. *****/ 

STORAGE REQUIREMENTS 

CD 
BLOCK, JECTION OR STATEMENT 

*SAMPlEl 
*SAMPLE2 
SAMPLE 
9 
DUMMY 
A 
B 

CD CD 
TYPE LENGTH (HEX) 

PROGRAM CSECT 2256 
STATIC CSECT 876 
PROCEDURE BLOCK 522 
ON UNIT 666 
PROCEDlJlRE BLOCK 832 
PROCEDURE BLOCK 106 
PROCEDURE BLOCK 124 

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. 

CD 
CD 
CD 

CD 

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. 

800 
36C 
20A 
29A 
340 

6A 
7C 

PAGE 14 

CD 
DSA SIZE (HEX) 

576 240 
272 110 
240 FO 
192 CO 
200 C8 
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EXTERNAL SYMBOL DICTIONARY 

CD CD 0) CD CD 
SYMBOL TYPE ID ADDR LENGTH 

PLISTART SD 0001 000000 000050 
*S.6,MPLEI SD 0002 000000 000800 
*SAMPLE2 SD 0003 000000 00036C 

External symbol dictionary. PLITABS WX 0004 000000 
PLIXOPT WX 0005 000000 
IBMBPOPT WX 0006 000000 CD "SYMBOL" A list of all the 
PLIXHO WX 0007 000000 external symbols that make up the 
IBttBEATA WX 0008 000000 object module. 
PLIFLOW WX 0009 000000 
PLICOUNT WX OOOA 000000 o "TYPE" Type of external symbol as 
IBf1BPIRA ER OOOB 000000 follows: 
IBMBPIRB ER OOOC 000000 CM Common area. 
IBMOPIRC ER 0000 000000 ER External reference. PLICAlLA LD 000006 
PLICALLB LD OOeOOA LD Label definition. 

PlIMAIN SO OOOE 000000 000008 PR Pseudo-register. 

IBMBKCPC ER OOOF 000000 SD Section definition. 
IBHBKCPA ER 0010 000000 WX Weak external reference. 
IBMBKCPB ER 0011 000000 Full definitions of all these 
IBt1BKCPA ER 0012 000000 terms are given in Chapter 4. 
IBMBKCPA ER 0013 000000 
IBtiBKSTD ER 0014 000000 0) "ID" All entries, except LD-type 
IBMBKSTA ER 0015 000000 
IBM8KSTC ER 0016 000000 

entries, are identified by a 

IBHBKSTA ER 0017 000000 hexadecimal number. 

IBHBKSTB ER 0018 000000 CD "ADDR" Address (in hexadecimal) 
>- IBMBKSTA ER 0019 000000 

11 IBHBKSTA ER OOlA 000000 of LD-type entries only. 
11 IBMBKOMA ER 001B 000000 .. IBt1BPRCA ER OOIC 000000 CD "LENGTH" Length in bytes (in j 

a. IELCGOG SO OOlD 000000 0000B6 hexadecimal) of SD, CM, and PR 
.... < 

X IE LCGOH SD OOIE 000000 0000A4 type entries only. 
,0: 

IBt1BSEOA ER OOIF 000000 
IBMBSIOA ER 0020 000000 
IBMBCCCA ER 0021 000000 

(J) IBMBCCSA ER 0022 000000 
I» IBMBCEOB ER 0023 000000 
3 

"0 IBMBCHFO ER 0024 000000 
to- IBt1BCOOE ER 0025 000000 
iD IBHBCTHO ER 0026 000000 

" IBNBCUID ER 0027 000000 , 
0 IBt1BEOCA ER 0028 000000 
IQ IBMBEOLA ER 0029 000000 ., 
I» IBHBJOTA ER 002A 000000 
:I IBt1BJTTA ER 002B 000000 

IBttBOCLA ER 002C 000000 
.,c. IBNBOCLC WX 0020 000000 
N ... 
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IBNBSAOA 
IBNBSEDB 
IE3NDSEOA 
IONOSIOE 
IBNnSIOT 
IBt!8Sl0A 
IBttBSPLA 
IBf'1aSPOA 
IBf18CKDD 
IBttr3SXCA 
IBMBSXCB 
IBtfBSIST 
SAMPLE 
SYSPINT 

/***** PL/I SAMPLE PROGRAM. *****/ PAGE 16 

ER 002E 000000 
WX 002F 000000 
ER 0030 000000 
~~X 0031 000000 
WX 0032 000000 
ER 0033 000000 
ER 0034 000000 
ER 0035 000000 
ER 0036 000000 
WX 0037 000000 
WX 0038 000000 
UX 0039 000000 
LO 000008 
SO 003A 000000 000020 
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CD CD STATIC INT~Al STORAGE HAP 00740000 
OOOODA 0001 CONSTANT 

000000 AOOO0368 PROGRA ADCON OOOODC 
000004 00000008 PROGRAM AD CON OOOOEO 0000021800170000 LOCATOR 
000008 00000078 PROGRAM ADCON 0000E8 0000000000060000 LOCATOR •• PDATE 
OOOOOC 00000096 PROGRAM ADCON OOOOFO 00OO022FOO090000 LOCATOR 
000010 0000020C PROGRAM ADCON 0000F8 0000023800120000 LOCATOR 
000014 00000Z6A PROGRAM AD CON 000100 0000000000040000 LOCATOR Static Internal Storage Map. This is a storage 
000018 000004BO PROGRAM ADCON 000108 0000000000030000 LOCATOR map of the static control section for the 
00001C 0000050E PROGRAM ADCON 000110 0000000000070000 LOCATOR 
000020 000007EC PROGRAM ADCON 000118 0000000000020000 LOCATOR 

program. This control section is the third 

000024 00000842 PROGRAM ADCON 000120 0000000000000000 lOCATOR standard entry in the external symbol 

000028 00000858 PROGRAM ADCON 000128 91E091EO CONSTANT dictionary . 

00002C 000008CO PROGRAM ADCm .. 00012C 00000001 CONSTANT CD Six-digit offset (in hexadecimal). 
000030 000008CO PROGRAM ADCON 000130 00000065 CONSTANT 
000034 000008CO PROGRAM ADCON 000134 46000000 CONSTANT CD Text (in hexadecimal). 
000038 000008CO PROGRAM ADCON 000138 00000010 CONSTANT @ Comment indicating type of item to which 00003C 000008CO PROGRAM ADCm .. 00013C FFOOOOOO CONSTANT 
000040 000008CO PROGRAM ADCON 000140 00000000 A .• DCLCB the text refers. A comment appears 
000044 000008CO PROGRAM ADCON 000144 80000000 A •• PDATE only against the first line of the text 
000048 00000000 A •• IELCGOG 000148 80000000 A •• TEMP for an item. 
OOOO(+C 00000000 A •• IE LCGOH 00014C 00000000 A •• DClCB 
000050 00000000 A •• IBMBCCCA 000150 00000000 A •• TEMP 
000054 00000000 A •• IBMBCCSA 000154 8000012C A •• CONSTANT 
000058 00000000 A •• IBt1CCEDB 000158 80000000 A •• RETCODE 
00005C 00000000 A •• IBHBCHFD 00015C 00000000 A •• ENTRY PLIRETC 
000060 00000000 A •• IBMBCODE 000160 00000000 A •• DCLCB 
000064 00000000 A •• IBt1BCTHD 000164 00000000 A •• TEMP 
000068 00000000 A •• IBMBCUID 000168 8000012C A •. CONSTANT 
00006C 00000000 A •• IBtIDEOCA 0OO16C 00000000 A •• ENTRY PLIDUMP 
000070 00000000 A •• IBt1BEOLA 000170 00000000 A •• TEMP 
000074 00000000 A .• IBMBJDTA 000174 80000000 A •• TEt1P 

> 000078 00000000 A •• IBMBJTTA 000178 00000000 A •• TEMP 
"tJ 00007C 00000000 A •• IBt1BOClA 00017C 80000000 A .• TEMP "tJ 
(D 000080 00000000 A •• IBt1BOC LC 000180 80000000 A •• FBVAR 
::::J 000084 00000000 A •• IBMBSAOA 000184 80000000 A •• TEMP 0.. 
.." 000088 00000000 A •• IBMBSEDB 000188 00000000 A •• TEMP 
X 00008C 00000000 A •• IBMBSEOA 00018C 00000000 A •• TEMP 
t=' 000090 00000000 A •• IBMBSIOE 000190 00000000 A •. SIZE 

000094 00000000 A •• IBt1BSIOT 000194 80000000 A •• RETCODE 
000098 00000000 A •• IBMBSLOA 000198 00000000 A •• ENTRY PLISRTA 

(/) 00009C 00000000 A •• IBMBSPlA 00019C 00000000 A .• TEMP Q.I 
3 OOOOAO 00000000 A •• IBt1BSPOA OOOIAO 00000000 A .. TEMP 
"tJ 0000A4 00000000 A •• IBt10CKDD 0001A4 00000000 A •. SIZE .... 
(D OOOOA8 2000 OED 0001A8 00000000 A .. RETCODE 
." OOOOAA 58000017 FED 0001AC 80000000 A •• TEMP ., OOOOAE 5400000814040680 FED 0001BO 00000000 A .• ENTRY PLISRTB 
0 0808000000006800 000184 00000000 A •• TEf1P 10 ., 00680000 000188 00000000 A •• TEMP 
IU 0000C2 58000009 FED 0001BC 00000000 A •• SIZE 3 

0000C6 5400000814040680 FED 0001CO 00000000 A .• RETCODE 

"" 
0808000008007400 0001C4 80000000 A •• TEMP 

N 

"'" 
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000lC8 00000000 
OOOICC 00000000 
000100 00000000 
000104 00000000 
000108 00000000 
OOOIOC 00000000 
OOOlEO 80000000 
0001E4 00000000 
0001E8 00000000 
OOOlEC 00000000 
OOOIFO 00000000 
OOOlF4 80000000 
OOOlF8 00000000 
OOOlfC 00000000 
000200 00000000 
000204 00000000 
000208 80000000 
00020C 00000000 
000210 00000000 
000214 80000000 
000218 E2CI040703C540D7 

0906C709CI047A40 
C4CIE3C5407E40 

00022F 6B40E3C9D4C5407E 
40 

000238 C505C440E2CI0407 
03C540070906C709 
Cl04 

00024A E3C6C3Cl 
00024E F IF2F7 
000251 09C5E3C306C4C5 
000258 CI09C7Fl 
00025C CID9C7F2 
000260 07E2 
000262 E2E8E2C3C802 
000268 OC1600000000020C 

000000 FFFFFFFC41201000 
02070FOOOOOOOOOO 
000000140008E2E8 
E20709C905E30000 

/***** PL/I SAMPLE PROGRAM. *****/ PAGE 18 

A •• ENTRY PLISRTC 
A •• lEMP 
A .. TEt1P 
A •. SIZE 
A .• RETCOOE 
A .• TEMP 
A •. TEMP 
A .. ENTRY PLISRTO 
A •• TEt1P 
A •• TEt1P 
A •• TEt1P 
A •. RETCCOE 
A •• ENTRY PLICKPT 
A •• TEt1P 
A •• TEMP 
A •• TEUP 
A •• CKPT_RETC 
A •• ENTRY PLIREST 
A •. ENTRY PLICANC 
A •• RETCOOE 
CONSTANT 

CONSTANT 

CONSTANT 

CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
CONSTANT 
COHSTANT 
STATIC ONCB 

STATIC EXTERNAL CSECTS 

OClCB 
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IDENTIFIER 

BINVAR 
RETCODE 
FBVAR 
CVAR 
CKPT_RETC 
PDATE 
PTIr1E 
OVAR 
SIZE 
PVAR 
ONCOUNT 

/***** PL/I SAMPLE PROGRAM. *****/ PAGE 19 

VARIABLE STORAGE MAP 

LEVEL OFFSET (HEX) CLASS BLOCK 

1 208 00 AUTO SAt1PLE 
1 208 00 AUTO SAMPLE 
1 212 04 AUTO SJ'J1PLE 
1 240 FO AUTO SAMPLE 
1 216 08 AUTO SAMPLE 
1 228 E4 AUTO SAMPLE 
1 234 EA AUTO SAMPLE 
2 184 B8 AUTO OUt1~1Y 

2 188 BC AUTO DUt1t1Y 
1 220 DC AUTO SAt1PLE 
1 224 EO AUTO SAf1PLE 
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TABLES OF OFFSETS AND STATEMENT NUMBERS 

WITHIN PROCEDURE SAMPLE 

OFFSET (HEX) 0 8E A4 CO 190, 198 19C IB4 
STATEMENT NO. 1 5 6 7 8 9 42, 43 

WITHIN. ON ~IT 

. OFFSET' «HEX) 0 5E 68 ' 80 F8 102 118 142 
STATEMENT NO. 9 10 11 12 13 14 15 16 

WITHIN PROCEDURE DUHtIy 

OFFSET (HEX) 0 5E 6E 76. 7A 02 13E lAA 
STATEMENT NO.' 22 24 2S 26 27 28 29 30 . 

WITHIN PROCEDURE. A 

OFFSET (HEX) 0 56 
,STATEMENT NO. 36 37 

. ',MITHIN ,PROCEDURE B 

: OFFSET (HEX) 0 68 
STATEMENT NO. . 38 40 

PAGE 20 

IF2 
44 

18C 108 222 26C 28A 
17 18 19 20 21 

22A 296 2FC 306 310 328 
31 32 33 34 35 41 
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N 
()O 

OBJECT LISTING OOOOBO 00000002 DC X'OOOOOO02' 
0 

CD CD 0000B4 DC AL2(7) 
(/) 

~ 
r- * COMPILER GENERATED SUBROUTINE IELCGOG * END OF COMPILER GENERATED SUBROUTINE , 000000 50 EO 1 OOC ST 14,12( 0,1 ) 
I-f 000004 58 FO 1 014 L 15,20(0,1) * COMPILER GENERATED SUBROUTINE IELCGOH 

0 000008 91 10 1 011 TM 17(IJ,X'10' 000000 94 FB C 002 NI 2 ( 12 ) , X' FB' 

" OOOOOC 47 10 7 014 BO *+8 000004 91 40 1 010 TM 1M 1 )'X'40' 
ri- 000010 96 04 C 002 01 2( 12) ,X'04' 000008 47 10 7 084 BO *+124 .... 
3 000014 02 03 1 008 F 04C MVC 8(4,1)'76(15) OOOOOC 58 FO 1 014 L 15,20(0,1) .... 00001A 02 00 1 01C F 026 MVC 28(1,1),38(15) 000010 50 50 1 01C ST 5,28(0,1) 
N .... 000020 48 FO F 050 LH 15,80(0,15) 000014 58 EO 1 OOC L 14,12(0,1) 
=s 000024 4B FO E 002 SH 15,2(0,14) 000018 48 50 F 050 LH 5,80(0,15) 
III 000028 91 CO E 001 TM l( 14)'X'CO' 00001C 46 50 E 002 SH 5,2(0,14) 
n 00002C 47 EO 7 040 BtiD *+20 000020 91 CO E 001 TM l( 14) ,X' CO' 
0 000030 4B FO E 002 SH 15,2(0,14) 000024 47 EO 7 038 BNO *+20 
3 

" 000034 91 40 1 01C TM 28( 1 ),X'40' 000028 4B 50 E 002 SH 5,2(Otl4) .... 000038 47 80 7 040 BZ *+8 00002C 91 40 F 026 TM 38(15),X'40' .... 
(1) 00003C 06 FO BCTR 15,0 000030 47 80 7 [;38 BZ *+8 ., 

00003E 06 FO BCTR 15,0 000034 06 50 BCTR 5,0 
000040 12 FF LTR 15,15 000036 06 50 BCTR 5.0 

~ 000042 07 B6 BCR 11 ,6 000038 40 50 F 050 STH 5,80(0,15) ., 
0000l.4 96 40 1 010 01 16(1),X'40' 0OO03C 58 50 F 04C L 5, 76( 0,15) 

0 
III 000048 53 FO 0 04C l 15,76(0,13) 000040 4A 50 E 002 AH 5,2(Otl4) ., 

00004C 50 FO 1 008 ST 15,8(0,1) 000044 91 CO E 001 TM l( 14) , X' CO ' 
OJ 
3 000050 BE F8 1 022 STCM 15,8,34(1) 000048 47 EO 7 05C BND ~f+20 

3 000054 4A FO E 002 AH 15,2(Otl4) 00004C 4A 50 E 002 AH 5,2(Otl4) 
(1) ., 000058 911:0 E 001 TM 1(14),X'CO' 000050 91 40 F 026 TM 38( 15) ,X'40' .. 00005C 47 EO 7 070 BND *+20 000054 47 80 7 05C BZ *+8 
(I) 

000060 4A FO E 002 AH 15.2(0,14) 000058 41 55 0 002 LA 5,2(5,0) 
G') 000064 91 40 1 OIC TM 28(I)'X'40' 00005C 50 50 F 04C ST 5, 76( 0,15) 
C 000068 47 80 7 070 BZ *+8 000060 48 EO 1 020 LH 14, 32( 0,1 ) .... 
c.. 00006C 5A FO 7 OBO A 15, 17M 0,7) 000064 41 EO E 001 LA 14,1(0,14) 
(1) 000070 4A FO 7 084 AH 15,180( 0,7) 000068 40 EO 1 020 STH 14,32(0,1 ) 

000074 54 FO 7 OAC N 15,172(0,7) 00006C 40 EO F 052 STH 14,82(0,15) 
000078 55 FO C OOC Cl 15,12(0,12) 000070 58 50 1 01C L 5,28(0,1) 
00007C 47 20 7 086 Bli *+10 000074 91 10 1 010 TM 16(1),X'10' 
000080 50 FO 0 04C ST 15,76(0,13) 000078 07 86 BCR 8.6 
000084 07 F6 BR 6 00007A 58 FO 7 09C L 15 , 156 ( 0 , 7) 
000086 50 00 01C ST 0,28(0,1) 00007E 18 E6 LR 14,6 
00008A 18 n LR 7,1 000080 07 FF BR 15 
0OO08C 18 OF LR 0,15 000082 07 F6 BR 6 
OOOOSE 58 10 0 04C L 1, 76( 0,13) 000084 58 FO 7 OAO L 15,160(0,7) 
000092 58 FO C 048 l 15,72(0,12) 000088 05 EF BAlR 14,15 
000096 05 EF BALR 14,15 00008A 58 EO 008 l 14,8(0,1) 
000098 50 00 0 04C ST 0, 76( 0,13) 0OO08E BF E8 1 022 ICM 14,8,34(1) 
0OO09C 50 10 7 008 ST 1,8(0,7) 000092 50 EO 0 04C ST 14, 76( 0, 13) 
COOOAO BE 08 1 022 STCM 0,8,34(1) 000096 94 BF 1 010 NI 1M 1 ),X' BF' 
OOOOA4 18 17 LR 1,7 00009A 07 F6 BR 6 
OOOOA6 58 00 1 01C L 0,28(0,1) 0OO09C DC Al4( 0) 
OOOOAA 07 F6 BR 6 OOOOAO DC AL4(0) 
OOOOAC FFFFFFF8 DC X'FFFFFFF8' 

r Sec note on next page. I 
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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. 

CD Machine instructions (in hexadecimal). 

(!) Asse~bler-l~nguage form of the machine 
mstructlons. 
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~ 
0 

0 
* END OF COtlPILER GENERATED SUBROUTINE 

(I) 

* STATEMENT NUMBER 5 
." * STATEMENT NUMBER 000096 41 70 D OE4 LA 7,PDATE r-

" 000000 DC C' SAMPLE' 00009A 50 70 3 144 ST 7,324(0,3) .... 
000007 DC ALl( 6) 00009E 96 80 3 144 01 324( 3) ,X'SO' 

0 OOOOA2 41 10 3 144 LA 1, 324( 0,3) 

" * PROCEDURE SAMPLE OOOOA6 58 Fa 3 074 L 15 , A •• I Bf"1BJDT A 
" .... OOOOAA 05 EF BALR 14,15 
:I * REAL ENTRY .... 
N 000008 90 EC D OOC STM 14,12,12(13) .... 

OOOOCC 47 FO F 014 B ;*+16 * STATEMENT NUMBER 6 j 
\Q 000010 00000000 DC ,~( STMT. NO. TABLE) OOOOAC 41 FO D 230 LA 15,560(0,13) 
("') 000014 00000240 DC 1F'576' OOOOBO 50 FO 3 148 ST 15,328(0,3) 
0 000018 00000000 DC ,ft( STATIC CSECT) 0000B4 96 80 3 148 or 328(3),X'SO' 
:I 00001C 58 30 F 010 L 3,16(0,15) 000088 41 10 3 148 LA 1,32S(0,3) 

" .... 000020 58 10 0 04C L 1,76(0,13) OOOOBC 58 FO 3 078 L 15 , A •. IBr18JTT A .... 
000024 58 00 F OOC L 13,12(0,15) OOOOCO 05 EF BALR 14,15 m ., 000028 IE 01 ALR 10,1 000OC2 02 05 0 OEA 0 230 MVC PTItlE( 6), 560( 13) 
00002A 55 00 C ~OC CL 0,12(0,12) 

." 00002E 47 DO F 030 BNH ,HI0 ., 
000032 58 Fa C 074 L 15,116(0,12) * STATEMENT HUMBER 7 0 

IQ 000036 05 EF BALR 14,15 OOOOCS 41 70 0 20S LA 7,520{0,13) ., 
000038 58 EO 0 04S L 14,72(0,13) OOOOCC 50 70 3 150 ST 7,336(0,3) Q) 

:I 00003C 18 FO LR 15,0 000000 41 10 0 20S LA 1,520(0,13) 
3 00003E 90 EO 1 048 STM 14,0,72(1) 000004 50 10 0 200 ST 1,512(0,13) CD ., 000042 50 DO 1 004 ST 13,4(0,1) 000008 92 20 D 219 NVI 537( 13),X'20' - 000046 41 01 ° 000 LA 13,0(1,0) OOOOoc 41 10 3 14C LA 1,332(0,3) In 
Q 

OOOQ(tA 50 50 D 058 ST 5,88(0,13) ooaOEO 58 FO 3 090 L 15,A •• IBMlBSIOE 

c 00004E 41 60 0 OB8 LA 6 ,184( 0,1 3) OOOOE4 05 EF BALR 14,15 .... 000052 50 60 0 070 ST 6,112(0,13) 0000E6 41 AD 2 094 LA 10,CL.7 
D.. 000056 D7 00 0 OB8 0 OBS XC 184(1,13),IS4(13) OOOOEA 41 EO 3 OEO LA 14,224(0,3) (1) 

00005C 92 01 0 089 NVI 185(13),X'OI' OOOOEE 41 FO 3 OA8 LA 15,168(0,3) 
000060 92 co 0 000 HVI O( 13) ,X'CO I 000OF2 58 10 0 200 L 1,512(0.13) 
000064 92 24 D 001 NVI l( 13), X I 2(+' 0000F6 90 EF 1 000 STH 14,15,O{I) 
000068 41 80 3 268 LA 8,616(0,3) OOOOFA 05 AA BAlR 10,10 
00006C 50 80 0 OSC ST 8.92(0,13) OOOOFC 41 EO 0 OCO LA 14,192(0,13) 
000070 02 03 0 054 3 128 HVC 84 ( 4 , 1 3 ) , 296 ( 3 ) 000100 41 FO 3 OAS LA 15 ,OED •• POATE 
000076 as 20 BALR 2,0 000104 90 EF 1 000 STH 14,15,0(1) 

00010S 05 AA BALR 10,10 
* PROLOGUE BASE 00010A 41 EO 3 OFO LA 14,240(0,3) 
00007S 02 07 0 OCO 3 OE8 NVC LOCATOR •• PDATE(8), OOOIOE 41 FO 3 OA8 LA 15,168(0,3) 

232(3) 000112 90 EF 1 000 STH 14,15,0( 1) 
00007E 41 90 D OE4 LA 9,FOATE 000116 05 AA BALR 10,10 
000082 50 90 0 oco ST 9,LOCATOR •• POATE 00011S 41 EO 0 OC8 LA 14,200(0,13) 
ooooe6 02 07 0 OC8 3 OE8 NVC LOCATOR •• PTIHE(S), OOOIlC 41 FO 3 OA8 LA 15,OEo •• PTIME 

232(3) 000120 90 EF 1 000 STH 14,15,0(1) 
ooooec 41 AO 0 OEA LA 10,PTINE 000124 05 AA BALR 10,10 
000090 50 AO D OC8 ST 10,LOCATOR .• PTIME 000126 47 FO 2 OF8 B CL.S 
000094 05 20 BALR 2,0 OOOI2A CL. 7 EQU * 0OO12A 41 EO 3 OAA LA 14,170(0,3) 
* PROCEDURE BASE 00012E 58 10 0 200 L 1,512(0,13) 
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000132 58 70 3 048 L 7 ,A •• IELCGOG 
00013,S 05 67 BALR 6,7 
000138 S8 FO 3 084 L 15,A •• IBHBSAOA * STATEMENT NUMBER 43 
00013C OS EF BALR 14,15 0001BC 41 FO 0 208 LA 15,520(0,13) 
00013E 58 70 3 04C L 7,A •• IELCGOH 0001CO 50 FO 3 164 ST 15,356(0,3) 
000142 05 67 BAlR 6,7 0001C4 41 10 0 208 lA 1,520(0,13) 
000144 05 AA BALR 10,10 0001C8 50 10 0 200 ST 1,512(0,13) 
000146 41 EO 3 OAE LA 14,174(0,3) 0001CC 92 40 0 219 tWI 537(13),X'40' 
00014A 58 10 0 200 L 1,512{0,13) 000100 41 10 3 160 LA 1,352(0,3) 
00014E 50 EO 1 OOC 5T 14,12{0,1) 000ID4 58 FO 3 090 L 15,A .. IBMB5IOE 
000152 58 FO 3 088 L 15,A .• IBMBSEOB 000108 05 EF BAlR 14,15 
000156 05 EF BALR 14,15 00010A 41 EO 3 OF8 LA 14,248(0,3) 
000158 05 AA BAlR 10,10 OOOIDE 41 FO 3 OA8 LA 15,168(0,3) 
00015A 41 EO 3 OC2 LA 14 ,1 94 ( 0 , 3 ) 0001E2 58 10 0 200 L 1,512(0,13) 
00015E 58 10 0 200 L 1,5U~(0,13) 0001E6 90 EF 1 000 STM 14,15,0(1) 
000162 58 70 3 048 L 7 , A .. IE LCGOG OOOIEA 58 FO 3 098 L 15, A •• IBHBSlOA 
000166 05 67 BALR 6,7 0001EE 05 EF BALR 14,15 
000168 58 FO 3 084 L 15,A •. IBMBSAOA OOOIFO 58 10 0 200 L 1,512(0,13) 
00016C 05 EF BALR 14,15 0001F4 58 FO 3 094 L 15,A .. IBMBSIOT 
00016E 58 70 3 04C L 7 ,A .. IELCGOH 0001F8 05 EF BALR 14,15 
000172 05 67 BALR 6,7 
000174 05 AA BALR 10,10 
000176 41 EO 3 OC6 LA 14,198(0,3) * STATEMENT NUMBER 44 
00017A 58 10 0 200 L 1,512(0,13) 0001FA 18 00 LR 0,13 
00017E 50 EO 1 OOC ST 14,12(0,1) 0001FC 58 DO 0 004 L 13,4(0,13) 
000182 58 FO 3 088 L 15,A •• IBMBSEOB 000200 58 EO 0 OOC L 14,12(0,13) 
000186 05 EF BALR 14,15 000204 98 2C 0 01C LM 2,12,28(13) 
000188 05 AA BALR 10,10 000208 05 IE ,BALR 1,14 
00018A 47 FO 2 094 B Cl. 7 
00018E CL.8 EQU * * END PROCEDURE 
00018E 58 10 0 200 L 1,512(0,13) 0OO20A 07 07 NOPR 7 
000192 58 FO 3 094 L 15,A •• IBMBSIOT 

J> 000196 05 EF BALR 14,15 
"C * STATEMENT NUMBER 9 
"C 
(I) 

::::I * STATEMENT NUMBER 8 c.. ..... 000198 58 FO 3 130 L 15,304(0,3) * ON UNIT BLOCK 
X 00019C 50 FO 0 000 5T 15,BINVAR.RETCOOE 00020C 90 EC 0 OOC STM 14,12,12(13) 
~ 000210 47 FO F 014 B 20(0,15) 

000214 00000000 DC A(STMT. NO. TABLE) 
* STATEMENT NUMBER 9 000218 00000110 DC F'272' 

CJ) 0001AO 92 OC 0 OB8 MVI 184( 13l,X'OC' 00021C 00000000 DC A(STATIC CSECT) 
Q) 

:I 000220 58 30 F 010 L 3,16(0,15) 
"C 000224 58 10 0 04C L 1, 76( 0,13) .... 
(I) * STATEMENT NUMBER 42 000228 58 00 F OOC L 0,12(0,15) 

'"0 
0001A4 41 70 0 000 LA 7,8INVAR.RETCOOE 00022C IE 01 ALR 0,1 , 0OO1A8 50 70 3 158 ST 7,344(0,3) 00022E 55 00 C OOC CL 0,12(0,12) 

0 OOOlAC 96 80 3 158 OI 344{ 3) ,X'80' 000232 47 DO F 030 BNH 48(0,15) 
\Q , 0001BO IB 55 SR 5,5 000236 58 FO C 074 L 15tl16(O,12) 
Q) 0001B2 41 10 3 158 LA 1,344(0,3) 00023A 05 EF BALR 14,15 a 

0001B6 58 FO 3 15C L 15,348(0,3} 00023C 58 EO 0 048 L 14,72(0,13) 

"" 
0001BA 05 EF BALR 14,15 000240 18 FO LR 15,0 

(,N .... 
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(.,0.1 

N 

000242 90 EO 1 048 STM 14,0,72(1) OOOlEC 41 90 0 104 LA 9,260(0,13) 
0 000246 50 DO 1 004 ST 13,4(0,1) 0002FO 50 90 3 17C ST 9,380(0,31 
(J) 

00024A 41 01 0 000 LA 13,0(1,0) 0002F4 96 80 3 17C OI 380(3),X'80' 
." 00024E 50 50 0 058 ST S,88( 0,13) 0002F8 IB 55 SR 5,5 
r-
"- 000252 92 8C 0 000 MVI o ( 13 ) , X ' 8C ' 0002FA 41 10 3 178 LA 1,376(0,3) 
1-'1 000256 92 24 0 001 MVI l( 13) , X' 2(+ ' 0002FE 58 FO 3 16C L 15,364(0,;0 
0 00025A 58 60 0 058 L 6,88(0,13) 000302 05 EF BALR 14,15 
"0 00025E 50 60 0 OCO ST 6,192(0,13) 
t+ 
1-1- 000262 02 03 0 054 3 128 MVC 84 ( 4 , 13 ) , 296 ( 3 ) 
::I 000268 05 20 BALR 2,0 * STATEMENT NUMBER 13 
1-1-
N 000304 IB 11 SR 1,1 
1-1- * PROCEDURE BASE 000306 IB 55 SR 5,5 
;:, 
10 00030S. 58 FO 3 16C L 15,364(0,3) 

n 00030C 05 EF BAlR 14,15 
0 * STATEMENT NUttBER 10 
:I 00026A IB 11 SR 1,1 
"0 
1-1- 00026C IB 55 SR 5,5 * STATEMENT NUMBER 14 .... 00026E 58 FO 3 16C L 15,364(0,3) 00030E 41 70 6 004 LA 7,BINVAR.FBVAR 
II) ., 000272 05 EF BALR 14,15 000312 50 70 3 180 ST 7,384(0,3!r .. 000316 96 80 3 180 01 384(3),X'60' 
." 0003lA 41 10 3 180 LA 1,384{0,3J ., * STATEMENT NUMBER 11 00031E 58 FO 3 06C L 15,A •• IBNE>EOCA 
0 
10 000274 02 03 0 OFO 3 24A MVC 240(4,13),586(3) 000322 05 EF BALR 14,15 ., 

00027A 02 07 0 OF4 3 100 MVC 244(8,13),256(3) Il) 

::I 000280 41 80 0 OFO LA 8,240(0,13) 
::I 000284 50 80 0 OF4 ST 8,244(0,13) * STATEMENT NUMBER 15 
II) ., 000288 41 90 0 OF4 LA 9,244(0,13) 000324 58 40 0 048 l 4,72(0,13) .. 00028C 50 90 3 170 ST 9,368(0,3) 000328 4A 40 4 002 AH 4,2(0,4) 
In 

000290 02 02 0 OFC 3 24E MVC 252( 3, 13) ,590( 3) 0OO32C CL.23 EQU * C') 000296 02 07 0 100 3 108 MVC 25M 8, 13) ,264 ( 3 ) 00032C 58 40 4 000 L 4,0(0,4) c 
1-1- 00029C 41 EO 0 OFC LA 14,252(0,13) 000330 91 40 4 006 TM 6( 4) ,X'40' 
Q. 0002AO 50 EO 0 100 ST 14,256(0,13) 000334 47 80 2 OC2 BZ CL.23 
('I) 

0002A4 41 90 0 100 LA 9,256(0,13) 000338 58 FO 4 010 L 15,16(0,4) 
0002A8 50 90 3 174 ST 9,372(0,3} 00033C 50 FO 0 OC8 ST 15,200(0,13) 
0002AC 96 80 3 174 OI 372( 3),X' 80' 000340 48 70 3 OOA LH 7,218(0,3) 
0002BO IB 55 SR 5,5 000344 40 70 6 OFO STH 7,CVAR 
0002B2 41 10 3 170 LA 1,368(0,3) 000348 02 00 6 OF2 F 000 MVC CVAR+2(1),0(15) 
000286 58 FO 3 16C L 15,364(0,3) 
0002BA 05 EF BALR 14,15 

* STATEMENT NUMBER 16 
00034E 58 90 0 048 L 9,72(0,13) 

* STATEMENT NUMBER 12 000352 4A 90 9 002 AH 9,2(0,9) 
0002BC 02 03 0 OFO 3 24A MVC 240( 4,13) ,586( 3) 000356 CL.24 EQU * 
0002C2 02 07 0 OF4 3 100 MVC 244(8,13),256(3) 000356 58 90 9 000 L 9,0(0,9) 
0002C8 41 80 0 OFO LA 8,240(0,13) 00035A 91 40 9 006 TM 6(9),X'40' 
0002CC 50 80 0 OF4 ST 8,244(0,13) 00035E 47 80 2 OEC BZ CL.24 
000200 41 90 0 OF4 LA 9,244(0,13) 000362 58 40 9 018 L 4,24(0,9) 
000204 50 90 3 178 ST 9,376(0,3) 000366 48 80 9 01C LH 8,28(0,9) 
000208 02 06 0 OFC 3 251 MVC 252 ( 7,13) , 593( 3) 00036A 50 40 0 000 ST 4,208(0,13) 
00020E 02 07 0 104 3 110 MVC 260( 8, 13) ,272( 3) 00036E 50 80 0 OCC ST 8,204(0,13) 
0002E4 41 80 0 OFC LA 8,252 ( 0, 13 ) 000372 41 90 ° OFF LA 9,255(0,0) 
0002E8 50 80 0 104 ST 8,260(0,13) 000376 19 98 CR 9,8 
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000378 47 00 2 114 BNH CL.25 000408 41 40 0 OFF LA 4,255(0,0) 
00037C 18 98 LR 9,8 00040C 19 49 CR 4,9 
00037E CL.2S EQU * 00040E 47 DO 2 lAA BNH CL.34 
00037E 40 90 6 OFO 5TH 9,CVAR 000412 18 49 LR 4,9 
000382 46 90 3 OOA 5H 9,218(0,3) 000414 CL.34 EQU * 000386 47 40 2 12E BM Cl.26 000414 40 40 6 OFO 5TH 4,CVAR 
00038A 44 90 2 128 EX 9,Cl. 27 000418 4B 40 3 OOA 5H 4,218(0,3) 
00038E 47 FO 2 12E B CL.28 00041C 47 40 2 lC4 BM CL.35 
000392 CL.27 EQU * 000420 44 40 2 IBE EX 4,CL.36 
000392 02 00 6 OF2 4 000 MVC CVAR+2(1),OC4) 000424 47 FO 2 lC4 B CL.37 
000398 CL.26 EQU * 000428 CL.36 EQU * 000398 CL.28 EQU * 000428 02 00 6 OF2 E 000 MVC CVAR+2Cl),0(14) 

00042E CL.35 EQU * 00042E CL.37 EQU * * STATEMENT NUMBER 17 
000398 41 EO 0 OFO LA 14,2( .. 0 ( 0 , 13 ) 
00039C 50 EO 3 184 ST 14,388(0,3) * STATEMENT NUMBER 19 
0003AO 96 80 3 184 01 38S( 3) ,X'80' 00042E 58 40 0 048 L 4, 72( 0 tl3) 
0OO3A4 41 10 3 184 LA 1,388(0,3) 000432 4A 40 4 002 AH 4,2(0,4) 
0003A8 58 FO 3 070 L 15,A .• IBMBEOLA 000436 CL.38 EQU * 
0003AC 05 EF BALR 14,15 000436 58 40 4 000 L 4,0(0,4) 
0003AE 58 80 0 OFO L 8,240(Otl3} 00043A 91 10 4 006 TM 6(4),X'10' 
0003B2 50 80 0 004 5T 8,212(0,13) 00043E 47 80 2 ICC BZ CL.38 
0003B6 48 EO 0 OF4 LH 14,244(0,13) 000442 58 EO 4 020 L 14,32(0,4) 
0003BA 50 EO 0 008 5T 14,216(0,13) 000446 48 90 4 024 LH 9,36(0,4) 
0003BE 41 90 0 OFF LA 9,255(0,0) 00044A 50 EO 0 OE8 5T 14,232(0,13) 
0003C2 19 9E CR 9,14 00044E 50 90 0 OE4 ST 9,228(0,13) 
0003C4 47 00 2 160 BNH Cl.29 OOoc.52 41 40 0 OFF LA 4,255(0,0) 
0003C8 18 9E LR 9,14 000456 19 49 CR 4,9 
,0003CA Cl.29 EQU * 000458 47 DO 2 IF4 BNH CL.39 
!0003CA 40 90 6 OFO 5TH 9,CVAR 0OO45C 18 49 LR 4,9 
0003CE 48 90 3 ODA SH 9,218(0,3) 00045E CL.39 EQU * .000302 47 40 2 17A BM CL.30 00045E 40 40 6 OFO STH 4,CVAR 

I 

000306 44 90 2 174 EX 9,CL. 31 000462 4B 40 3 OOA SH 4,218(0,3) > 
'tJ 00030A 47 FO 2 17A B Clo32 000466 47 40 2 20E BM CL.40 
'tJ 00030E Cl.31 EQU * 00046A 44 40 2 208 EX 4,Clo41 
(1) 

00030E 02 00 6 OF2 8 000 MVC CVAR+2(1 )'0(8} 00046E 47 FO 2 20E B CL.42 J 
C. 0003E4 Cl.30 EQU * 000472 CL.41 EQU * .... 

0003E4 Cl.32 EQU * 000472 02 00 6 OF2 E 000 MVC CVAR+2(1),OCI4) X 
000478 Cl.40 EQU * t:1 000478 CL.42 EQU * * STATEMENT NUMBER 18 

(I) 0003E4 58 40 0 048 L 4,72(0,13) 
OJ 0003E8 4A 40 4 002 AH 4,2(0,4) * STATEMENT NUMBER 20 
:l 0003Ee CL.33 EQU * 000478 78 00 6 OEO LE O,ONCOUNT 

" 0003EC 58 40 4 000 L 4,0(0,4) 00047C 7E 00 3 134 AU 0,308(0,3) .... 
CD' 0003FO 91 80 4 006 TM 6(4) ,X'80' 000480 70 00 0 OFO STE 0,240(0,13) 

." 0003F4 47 80 2 182 BZ CL.33 000484 91 80 D OFO Ttl 240( 13) ,X'80' , 0003F8 58 EO 4 008 L 14,8(0,4} 000488 48 80 0 OF2 LH 8,242(0,13) 
0 0003FC 48 90 4 OOC LH 9,12( 0,4) 00048C 47 80 2 228 BZ CL.43 
UJ , 000400 50 EO 0 OEO ST 14,224(0,13) 000490 13 88 LCR 8,8 
CD 000404 50 90 0 OOC ST 9,220(0,13) 000492 CL.43 EQU * :l 

.s:. 
(.1'1 ,.... 
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~ 

0 -000492 40 80 6 004 5TH 8,BINVAR.FBVAR 000512 92 00 7 000 MVI AVAR,X'OO' 
V) 

000516 58 EO 3 138 L 14,312(0,3) 
-0 0005lA 50 EO 7 004 ST 14,AVAR+4 
r-

" * STATEMENT NUMBER 21 .... 000496 18 00 lR 0,13 
0 000498 58 DO 0 004 L 13,4(0,13) * STATEMENT NUMBER 25 
"'D 00049C 58 EO 0 OOC l 14,12(0,13) 00051E 58 40 3 13C L 4,316(0,3) 
t+ .... 0004AO 98 2C 0 01C LM 2,12,28( 13) 000522 50 40 6 OoC ST 4,PVAR 
:J 0004A4 .... 05 IE BALR 1,14 
N .... * ON UNIT BLOCK END * STATEMENT HUMBER 26 
j 
IQ 0004A6 07 07 NOPR 7 000526 50 40 0 OB8 ST 4,OVAR 

(") 
0 
:J * STATEMENT NUMBER 22 * STATEMENT NUMBER 27 

" 0004A8 DC C' DUMMY' 00052A 02 03 0 OC8 3 258 MVC 200(4,13),600(3) .... 
..... 0004AF DC AL1(5 ) 000530 02 07 0 OCC 3 100 MVC 204( 8,13), 256( 3) 
(I 
"'l 000536 41 80 0 OC8 LA 8,200(0',13) 

* PROCEDURE OUMMY 00053A 50 80 0 OCC ST 8,204(0,13) 

-0 00053E 41 BO 0 OCC LA 11,204(0,13) 
"'l * REAL ENTRY 000542 50 BO 3 188 ST 11 ,392 ( 0,3 ) 
0 000480 90 EC 0 DOC STM 14,12,12( 13) 000546 02 03 0 004 3 25C MVC 212 ( 4, 13 ) ,604 ( 3 ) IQ .., 0004B4 47 FO F 014 B *+16 00054C 02 07 0 008 3 100 MVC 216( 8,13) ,256( 3) 
OJ 
:J 0004B8 00000000 OC A(STMT. NO. TABLE) 000552 41 90 0 004 LA 9,212(0,13) 
:I 0004BC OOOOOOFO DC F'240' 000556 50 90 0 008 ST 9,216(0,13) 
(I 

0004CO 00000000 OC A(STATIC CSECT) 00055A 41 BO 0 008 LA 11,216(0,13) 
"'l .. 0004C4 58 30 F 010 L 3,16(0,15) 00055E 50 BO 3 18C ST 11,396(0,3) 
UJ 0004C8 58 10 0 04C L 1,76(0,13) 000562 41 BO 0 OBC LA 11 ,SIZE 
C') 0004CC 58 00 F OOC L 0,12(0,15) 000566 50 BO 3 190 ST 11 ,400( 0,3) 
c 000400 IE 01 AlR 0, 1 00056A 41 90 6 000 LA 9,BINVAR.RETCOOE .... 
C. 000{t02 55 00 C OOC Cl 0,12(0,12) 00056E 50 90 3 194 ST 9,404(0,3) 
(I 

000406 47 00 F 030 BNH *+10 000572 96 80 3 194 01 404(3),X'80' 
00040A 58 FO C 074 L 15,116(0,12) 000576 1B 55 SR 5,5 
OOO(~OE 05 EF BALR 14,15 000578 41 10 3 188 LA 1,392(0,3) 
0004EO 58 EO 0 Olt8 l 14,72(0,13) 00057C 58 FO 3 198 L 15,408(0,3) 
0004E4 18 FO LR 15,0 000580 05 EF BALR 14,15 
0004E6 90 EO 1 048 STH 14,0,72(1) 
0004EA 50 DO 1 004 ST 13,4(0,1) 
OOO(tEE 41 01 0 000 LA 13,0(1,0) * STATEMENT NUMBER 28 
0004F2 50 50 0 058 ST 5,88(0,13) 000582 02 03 0 OC8 3 258 HVC 200(4,1.3),600(3) 
0004F6 92 80 0 000 MVI O( 13),X' 80' 000588 02 07 0 OCC 3 100 NVC 204(8,1.3),256(3) 
0004FA 92 24 0 001 MVI l( 13 ) , X ' 24 ' 00058E 41 80 0 OC8 LA 8,200(0,13) 
0004FE 58 60 0 058 L 6,88(0,13) 000592 50 80 0 OCC ST 8,204(0,13) 
000502 50 60 0 OCO ST 6,192(0,13) 000596 41 BO 0 OCC LA 11 ,204( 0,13) 
000506 02 03 0 054 3 128 MVC 84 ( 4 , 13 ) , 296 ( 3 ) 00059A 50 BO 3 19C ST 11,412(0,3) 
OOOSOC 05 20 BALI? 2,0 00059E 02 03 0 004 3 25C MVC 212{ 4, I3) ,604( 3) 

0005A4 02 07 0 008 3 100 MVC 216(8,1[3),256(3) 
* PROCEDURE BASE 0005AA 41 EO 0 004 LA 14,212( 0,13) 

0005AE 50 EO 0 008 ST 14 ,216,~ 0 , 13 ) 
000562 41 BO 0 008 LA 1l,216{0,13l 

* STATEMENT NUMBER 24 0005B6 50 BO 3 lAO ST 11,416(0,3) 
00050E 58 70 6 OOC L 7,PVAR 0005BA 41 BO 0 OBC LA 11 ,SIZE 
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0005BE 50 BO 3 lA4 ST 11,420(0,3) 00067C 02 07 0 008 3 100 MVC 216(8,13),256(3) 
0005C2 41 90 6 000 LA 9,SINVAR.RETCOOE 000682 41 EO 0 004 LA 14,212(0,13) 
0005C6 50 90 3 1A8 ST 9,424(0,3) 000686 50 EO 0 008 ST 14,216(0,13) 
0005CA 50 DO 0 OE4 ST 13,228(0,13) 00068A 41 BO 0 008 LA 11,216(0,13) 
0005CE 58 FO 3 020 L 15,32(0,3) 00068E 50 BO 3 100 ST 11 ,464( 0,3) 
000502 50 FO 0 OEO ST 15,224(0,13) 000692 41 BO 0 OBC LA 11 ,SIZE 
000506 41 BO 0 OEO LA 11,224(0,13) 000696 50 BO 3 104 ST 11,468(0,3) 
00050A 50 BO 3 lAC ST 11,428(0,3) 00069A 41 90 6 000 LA 9,BINVAR.RETCOOE 
00050E 96 80 3 lAC 01 428( 3) ,X'80' 00069E 50 90 3 108 ST 9,472(0,3) 
0005E2 IB 55 SR 5,5 0006A2 50 DO n- OE4 ST 13,228(0,13) 
0005E4 41 10 3 19C LA 1,412(0,3) 0OO6A6 58 FO 3 020 L 15,32(0,3) 
0005E8 58 FO 3 IBO L 15,432(0,3) 0006AA 50 FO 0 OEO ST 15,224(0,13) 
0005EC 05 EF BALR 14,15 0006AE 41 BO 0 OEO LA 11,224(0,13) 

0006B2 50 BO 3 10C ST 11 ,476 ( 0,3) 
0006B6 50 DO 0 OEC ST 13,236(0,13) 

* STATEMENT NUMBER 29 0006BA 58 FO 3 028 L 15,40(0,3) 
0005EE 02 03 0 OC8 3 258 MVC 200(4,13),600(3) 0006BE 50 FO 0 OE8 ST 15,232(0,13) 
0005f4 02 07 0 OCC 3 100 MVC 204(8,13),256(3) 0006C2 41 BO 0 OE8 LA 11 ,232 ( 0 , 13 ) 
0005FA 41 80 0 OC8 LA 8,200(0,13) 0006C6 50 BO 3 lEO ST 11 ,480( 0,3) 
0005FE 50 80 0 OCC ST 8,204(0,13) 0006CA 96 80 3 lEO 01 480( 3) ,X'80' 
000602 41 SO 0 OCC LA 11 ,204( 0, 13) 0006CE IB 55 SR 5,5 
000606 50 BO 3 IB4 ST 11 ,436( 0,3) 000600 41 10 3 ICC LA 1,460(0,3) 
00060A 02 03 0 004 3 25C MVC 212(4,13),604(3) 000604 58 FO 3 lE4 L 15,484(0,3) 
000610 02 07 0 008 3 100 MVC 216(8,13),256(3) 000608 05 EF BALR 1(+,15 
000616 41 EO 0 004 LA 14,212(0,13) 
00061A 50 EO 0 008 ST 14,216(0,13) 
00061E 41 BO 0 008 LA 11,216(0,13) * STATEMENT NUMBER 31 
000622 50 BO 3 IB8 ST 11 ,440( 0,3) 00060A 02 03 0 OC8 3 258 MVC 200(4,13),600(3) 
000626 41 BO 0 OBC LA 11 ,SIZE 0006EO 02 07 0 OCC 3 100 MVC 204(8,13),256(3) 
00062A 50 BO 3 IBC ST 11 ,444( 0,3) 0006E6 41 80 0 OC8 LA 8,200(0,13) 
00062E 41 90 6 000 LA 9,BINVAR.RETCOOE 0006EA 50 80 0 OCC ST 8.204( 0.13) 
000632 50 90 3 1CO ST 9,448(0,3) 0006EE 41 BO 0 OCC LA 11 , 204( 0,13 ) 

l> 000636 50 DO 0 OE4 ST 13,228(0,13) 0006F2 50 BO 3 lE8 ST 11 ,488( 0,3) 
'0 00063A 58 FO 3 028 L 15.40(0,3) 0006F6 02 03 0 004 3 25C MVC 212(4,13),604(3) '0 
(I) 00063E 50 FO 0 OEO ST 15,224(0,13) 0006FC 02 07 0 008 3 100 MVC 216(8,13),256(3) 
:l 000642 41 BO 0 OEO LA 11 ,224( 0,13) 000702 41 EO 0 004 LA 14,212(0,13) Q. ..,. 000646 50 BO 3 lC4 ST 11 ,452( 0,3) 000706 50 EO 0 008 ST 14,216(0,13) 
X 0OO64A 96 80 3 lC4 01 452( 3) ,X'80' 00070A 41 BO 0 008 LA 11,216(0,13) 
t=' 00064E IB 55 SR 5,5 00070E 50 BO 3 lEC ST 11 ,492( 0,3) . 

000650 41 10 3 IB4 LA 1,436(0,3) 000712 02 01 0 OE2 3 260 MVC 226(2,13),608(3) 
000654 58 FO 3 lC8 l 15,456( 0,3) 000718 02 07 0 OE4 3 118 MVC 228(8,13),280(3) 

(J) 
000658 05 EF BAlR 14,15 00071E 41 80 0 OE2 LA 8,226(0,13) OJ 

5 000722 50 80 0 OE4 ST 8, 228( 0,13) 
'0 000726 41 BO 0 OE4 LA 11,228(0,13) I-' 
(I) * ST A TEMEtH NUt1BER 30 00072A 50 BO 3 IFO ST 11,496(0,3) 

." 00065A 02 03 0 OC8 3 258 MVC 200(4,13),600(3) 00072E 41 90 6 000 LA 9 ,BItWAR .RETCOOE , 000660 02 07 0 OCC 3 100 MVC 204(8,13),256(3) 000732 50 90 3 IF4 ST 9,500(0,3) 
0 000666 41 80 0 OC8 LA 8,200(0,13) 000736 96 80 3 IF4 01 500(3),X'80' IQ , 00066A 50 80 0 OCC ST 8,20(.(0,13) 00073A 1B 55 SR 5,5 
OJ 00066E 41 BO 0 OCC LA 11 , 204 ( 0 , 1 3 ) 00073C 41 10 3 lEa LA 1,488(0,3) :I 

000672 50 BO 3 ICC ST 11 ,460{ 0,3) 000740 58 FO 3 IF8 L 15,504(0,3) 

-'" 000676 02 03 0 004 3 25C MVC 212(4,13),604(3) 000744 05 EF SALR 14,15 

"" U1 
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(JIoI 
0\ 

0 
(I) * STATEMENT NUMBER 41 

-0 * STATEMENT NUMBER 32 000708 18 00 lR 0,13 
r- 000746 02 05 0 OCA 3 262 MVC 202(6,13),610(3) 00070A 58 00 0 004 L 13,4(0,13) 

" 00074C 02 07 0 000 3 OE8 NYC 208(8,13),232(3) 00070E 58 EO 0 OOC L 14,12(0,13} .... 
000752 41 EO 0 OCA LA 14,202(0,13) 0007E2 98 2C D 01C lit 2,12,28(13) 

0 000756 50 EO DODO ST 14,208(0,13) 0007E6 05 IE 8AlR 1,14 

" t+ 00075A 41 80 0 000 lA 11 , 208 ( 0 , 13 ) .... 00075E 5080 3 IFC ST 11,508(0,3) * END PROCEDURE 
:I .... 000762 02 07 0 008 3 120 NYC 216(8,13),288(3) 
N 000768 41 EO D 008 LA 14,216(0,13) .... 
:::J 00076C 50 EO 0 008 ST 14,216(0,13) * STATEMENT NUMBER 36 
to 000770 41 BO 0 008 LA 11,216(0,13) 0007E8 DC C' A' 
(') 000774 50 80 3 200 ST 11,512(0,3) e007EB DC All( 1) 
0 000778 D2 01 0 OE2 3 260 tlVC 226(2,13),608(3) 
:I 

" 00077E D2 07 D OE4 3 118 NYC 228C 8, 131 ,280( 3) * PROCEDURE A .... 000784 41 80 0 OE2 LA 8,226 ( 0, 13 ) ... 
CD 000788 50 80 0 OE4 ST 8,228(0,13) * REAL ENTRY ., 

00078C 41BO D OE4 LA 1l,228{0,13) 0007£C 90EC 0 OOC STH 14,12,I:tU]) - 000790 50 BO 3 204 ST 11,516(0,3) 0007FO 47 FOF 014 8 *+16 
"V 000794 41 90 6 008 LA 9,CKPT_RETC 0007F4 00000000 DC A(STMT. NO. TABLE) ., 
0 000798 50 90 3 208 ST 9,520(0,3) 0007F8 OOOOOOCO DC F'192' 
to 00079C 96 80 3 208 01 520(3),X'SO' 0007FC 00000000 DC A(STATI!: CSECT) ., 
IJ . 0007AO 18 55 SR 5,5 000800 58 30 F 010 l 3,16(0,15) 
:I 0007A2 41 10 3 1FC LA 1.50S( 0,]) 000S04 58 10 0 04C L 1,76(0,13) 
:I 
CD 0007A6 58FO 3 IF8 L 15,504(0,3) 000808 58 00 F OOC L 0,12(0,15) ., 

0007AA 05 EF BALR 14,15 00080C IE 01 AlR 0,1 -In 00080E 55 00 C OOC CL 0,12(Od2) 

C) 
000812 47 DO F 030 BNH *+10 

C * STATEMENT NUMBER 33 000816 58 FO C 074 l 15,116(0,12) .... 0007AC IB 11 SR 1,1 00081A 05 EF BALR 14,15 
a. 
CD 0007AE 18 55 5R 5,5 00081C 58 EO D 048 L 14,72(0)13) 

000780 58 FO ] 20C L 15,524(0,3) 000820 18 FO lR 15,0 
000784 05EF BAlR 14,15 000822 90 EO 1 048 5TH 14,0,72(1) 

000826 50 DO 1 004 ST 13,4(0,ll) 
00082A 41 01 0 000 lA 13,0(1,0) 

* STATEMENT NUMBER 34 00082E 50 50 D 058 5T 5, 8S( 0, Jl3) 
0007B6 18 11 SR 1,1 000S32 92 80 0 000 MVI o ( 13 ), X t, 80 ' 
000788 18 55 SR 5,5 000836 92 24 D 001 NYI l( 13 ),X" 24' 
0007BA 58 FO 3 210 l 15,528(0,3) 00083A 02 03 D 054 3 128 MVC 84(4,13),296(3) 
0007BE 05 EF BALR 14,15 000840 05 20 BALR 2,0 

* PROCEDURE BASE 
* STATEMENT NUMBER 35 
0007CO 41 90 6 000 LA 9,BINVAR.RETCOOE 
0007C4 50 90 3 214 ST 9,532(0,3) * STATEMENT NUMBER 37 
0007C8 96 80 3 214 01 532 ( 3) , X • 80 I 000842 18 00 lR 0,13 
0007CC 18 55 SR 5,5 000844 58 00 0 004 L 13,4(0,13} 
0007CE 41 10 3 214 LA 1,532(0,3) 000848 58 EO 0 OOC l· 14,12(0.13) 
000702 58 FO 3 15C L 15,348(0,3) 00084C 98 2C 0 01C LM 2,12,28(13) 
000706 05 EF BAlR 14,15 000850 05 IE BALR 1,14 
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* END PROCEDURE 
000852 07 07 NOPR 7 

* STATEMENT NUMBER 38 
000854 DC C' B' 
000857 DC ALl( 1) 

* PROCEDURE B 

* REAL ENTRY 
000858 90 EC 0 OOC STM 14,12,12(13) 
00085C 47 FO F 014 B *+16 
000860 00000000 DC A(STMT. NO. TABLE) 
000864 000000C8 DC F'200' 
000868 00000000 DC A(STATIC CSECT) 
00086C 58 30 F 010 L 3,16(0,15} 
000870 58 10 0 04C L 1, 76( 0,13) 
000874 58 00 F OOC L 0,12(0,15) 
000878 IE 01 ALR 0,1 
00087A 55 00 C OOC CL 0,12(0,12) 
000B7E 47 DO F 030 BNH *+10 
000882 58 FO C 074 L 15,116(0,12) 
000886 05 EF BA!.R 14,15 
000888 58 EO 0 048 '- 14,72(0,13) 
00088C 18 FO LR 15,0 
00088E 90 EO 1 048 STH 14,0,72(1) 
000892 50 DO 1 00 /• ST 13,4(0.,1) 
000896 41 01 0 000 LA 13,0(1,0) 
00089A 50 50 0 058 ST 5,88( 0,13) 
00089E 92 80 0 000 MVI O(13),X'80' 
0008A2 92 24 0 001 HVI 1 ( 13) ,X '24' 

l> 
0008A6 02 03 0 054 3 128 MVC 84 ( 4 , 13 ») 2 96 ( 3 ) 

"0 0008AC 58 10 0 004 L 1,4(0,13) 
1"0 000880 58 10 1 018 L 1,24(0,1) 

CD 000884 02 03 0 OCO 1 000 MVC 192 (4,13) ,0 { 1 } j 

c.. ooeeSA 94 7F 0 OCO NI 192(13),X'7F' 
~. 

)( 00088E 05 20 BALR 2,0 

0 * PROCEDURE BASE 

V) 
Il) * STATEMENT NUMBER 40 
:I 0008CO 18 00 lR 0,13 "0 .... 0008C2 58 DO D 004 L 13,4(0,13) 
CD 0008C6 58 EO D OOC L 14,12(0,13) 
." oooaCA 98 2C D 01C LM 2,12,28(13) ., 

0008CE 05 IE BAlR 1,14 0 
1.0 ., 

* END PROCEDURE D.I 
:I 

* END PROGRAM 
~ 
V4 ..... 
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COMPILER DIAGNOSTIC MESSAGES 

00·0 
ERROR 10 L .STHT MESSAGE DESCRIPTION 

SEVERE AND ERROR DIAGNOSTIC MESSAGES 

CD 
IEL0413I E 23 DECLARATION OF INTERNAL ENTRY NOT ALLOWED. DECLARATION OF 'A' IGNORED. 

WARNING DIAGNOSTIC MESSAGES 

IEL0892I W 6 TARGET STRING SUOIHER THAN SOURCE. RESULT TRUNCATED ON ASSIGNMENT. 

IEL0518I W 20 • ONCOUNT , IS THE NAME OF A BUILTIN FUNCTION BUT ITS IMPLICIT DECLARATION DOES NOT IMPLY 
'BUILTIN'. 

COMPILER INFORMATORY MESSAGES 

IEL0533I I NO 'DECLARE' STATEMENT(S) FOR 'SYSPRINT','PLISRTB','PLIRETC','PLIDUHP','PLICKPT','PLIR~ST', 
'PLICANC','PVAR',fPLISRTA','ONCOUNT','PLISRTC','PLISRTD'. 

END OF COMPILER DIAGNOSTIC MESSAGES 

CD CD 
COMPILE TIME 0.02 MINS SPILL FILE: 

. Diagnostic messages and an end of compile step message 
generated by the compiler. All diagnostic messages 
generated by the optimizing compiler are documelllted in the 
publication OS Optimizing Compiler: Messages. 

CD "ERROR 10". This identifies the message as 
originating from the optimizing compiler (IEL), and 
gives the message number. o "L" This is the severity level of the message. 

-: ~ 

o RECORDS, SIZE 4051 

'3' "STMT" This gives the number of the statement in 
\!.) which the error occurred. 

f4\ The "E" level message is expected and will cause the 
\.;J return code of "8" from the compiler. 

's' Compile time in minutes. This time includes the 
\:!./ preprocessor. 

CD This gives the number of records "spilled" into auxiliary 
storage and the size in bytes of the spill file. 

PAGE 30 
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~ H96-LEVEL LINKAGE EDITOR OPTIONS SPECIFIED XREF,LIST ~ 
~ DEF AUL T OPTION( S) USED - SIlE=(262144,49152) 1 
0 

0 
(J) ~ CROSS REFERENCE TABLE 
." 0) r-, 
l-f CONTROL SECTION ENTRY 
0 

" NAt1E ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME LOCATION 
r+ PLISTART 00 50 ..,. 
:3 PLICALLA 6 PLICALLB A ..,. 

PLIMAIN 50 8 
N ..,. SYSPINT 58 20 
j *SAt1PLE2 78 36C 

f,Q 
IElCGOG 3E8 B6 

n IElCGOH 4AO A4 
0 *SAMPlEI 548 800 := 
" SAMPLE 550 .... IBNBKCPl* EI8 242 .... 
fI) IBNBKCPA EI8 IBMBKCPB EIA IBMBKCPC EIC ., IBMBKSTl* 1060 6F8 - IBNBKSTA 1060 IBMBKSTB 1062 IBMBKSTC 1064 IBMBKSTD 1066 
." IBMBPIRl* 1758 45C ., 

Im1BPIRA 17A8 IBMBPIRB 17AA IBMBPIRC 17AC 0 
to IBf'1BPGRI* IBB8 666 .,. IBNBPGRA IBB8 lit 
:= IBtlBPIIl* 2220 1418 
:= IBMBPIIA 2220 
fI) ., IBNBPITl* 3638 268 - IBNBPITA 3638 
til IBt1BXOPT* 38AO 40 
C') IBM13CCCl* 38EO 120 
c IBMBCCCB 38EO IBMBCCCC 38E2 IBMBCCCA 38E6 .... 
a. IBMBCCSl* 3AOO 19C • IBMBCCSA 3AOO 

IBNBCEOl* 3BAO 32E 
IBMBCElB 3BAO IBt1BCEDB 3BA8 IBMBCEDX 3BBO IBMBCEDF 3BBO 
IB11BCEFX 3BBO IBMBCElF 38BO IBr1BCElX 3BBO 

IBMBCHOl* 3EDO IF2 
IBt1BCHXE 3EDO IBf1BCHFE 3EDO IBNBCHXP 3ED8 IBHBCHFP 3ED8 
IBMBCHXY 3EEO IBMBCHFY 3EEO IBMBCHFH 3EE8 IBt1BCHXH 3EE8 
IBtlEOIFD 3EFO IBtmCHXD 3EFO IBt-lBCHXF 3EF8 

18MBCOOl* 40C8 44C 
IBMBCODE 40C8 IBMBCOlE 40C8 IBMBCODP 40C8 

IBttBCT01* 4518 2AO 
IBt1BCTHD 4518 IBMBCTHZ 4518 IBMBCTHX 4520 IBMBCTHF 4528 
IBt!3CTHP 4530 IBMBCTHE 4538 

IB~BKDMl* 47B8 108 
I Bt1BKDMA 4788 

IBMBPRCl* 48CO 58 
IBMBPRCA 48CO 

18MBSEDl* 4918 558 
I8MBSEDA 4928 IBHBSEDB 4928 

I See noteon ncx t page. I 
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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 P ARM parameter of 
the EXEC statement that invokes 
the cataloged procedure. 

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

3. The module map shows each control 
section and its associated entry 
points, if any, listed across the 
page. Art asterisk after the name 
means that these are library 
subroutines obtained by automatic 
library call. 

4. The cross-reference table gives 
all the locations in a control 
section at which a symbol is 
referenced. $UNRESOL VED (W) 
identifies a weak external 
reference that has not been 
resolved. See next page. 



"'" 
NAME ORIGIN LENGTH NAME LOCATION NAME LOCATION NAME LOCATION NAME lOCATION 

"'" IBMBSIOl* 4E70 284 
N IBMBSIOA 4E70 IBHBSIOB 4E72 IBHBSIOC 4E74 IBMBSIOO 4E76 

IBMBSIOE 4E78 IBHBSIOT 5052 
0 

IBMBf"U~l* 50FG 308 CJ) 

IBMBCUIX 50F8 IBHBCUIO 5100 IBHBCUIP 5108 IBHBCUIE 5110 
." IBNBCUIF 5118 r-
"- IBHBEOCl* 5400 100 
t-I IBMBEOCA 5400 
0 IBHBEOll* 5500 BO 
"tI IBMBEOlA 5500 t+ ..,. IBHBJOTl* 55BO AO 
:I IBMBJOTA 55BO ..,. 
N IBMBJTTl* 5650 78 ..,. 

IBHBJTTA 5650 :::; 
III IBHBOCll* 56C8 IBO 
n IBHBOClA 56C8 IBHBOClB 56CA IBHBOClC 56CC IBHBOClO 56CE 
0 IBMBSAOl* 5878 100 
:I IBHBSAOA S878 "tI .., . IBMBSE01* 5978 10C .... IBMBSEOA 5978 (I) ., IBMBSLOI* SA88 879 .. IBHBSlOA SASS I8HBSlO8 5A8A 
." IBMBSPll* 6308 2EO ., 

IBt18SPLA 6308 IBMBSPlB 630A IBMBSPlC 630C 0 
III IBMBCGTl* 6SE8 88 ., 

IBMBCGTA 6SE8 IU 
:I IBMBCKOl* 6670 19A 
:I IBMBCKOP 6670 IBMBCKZP 6670 IBMBCKOO 6678 IBMBCKZD 6678 (I) ., IBHBEERl* 6810 4 - IBMBEERA 6810 III 

IBMBERRl* 6818 A7D 
C') IBMBERRA 6818 I8MBERRB 691E IBHBERRC 7144 c ..,. IBMBSCVl* 7298 2S0 
a. IBHBSCVA 7298 (I) 

IBMBSPOl* 74E8 130 
IBMBSPOA 74E8 

IBMBEEFl* 7618 ISO 
IBMBEEFA 7618 

LOCATION REFERS TO SYMBOL IN~OL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION 
10 PLIMAIN PLIII1AIN 14 SYSPINT SYSPINT 
18 PLIFLOW 4 . $UNRESOlVED(W) lC PlITABS $UNRESOLVEDCW) 
2C PLICOUNT $UHRESOLVED(W) 30 PLIXOPT $UNRESOLVEO(W) 
34 IBMBPOPT $UNR~ESOLVEO( W) 38 PlIXHO $UNRESOlVED(W) 
3C IBMBEATA $UNR:ESOlVED( W) 44 IBMBPIRA IBHBPIRI 
48 IBMBPIRB IBMBPIRI 4C IBMBPIRC IBMBPIRI 
SO *SAMPlEI *SAt'1PlEI 7C *SAHPLEI *SAMPlEl 
80 *SAMPLEI *SAMPlEI 84 *SAMPLEI *SAMPlEl 
88 *SAMPlEl *SANPlEI 8C *SAMPlEl *SAMPlEl 
90 *SAMPlEl *SAMPlEl 94 *SAMPlEl *SAHPlEI 



lOCATION REFERS TO SYMBOL IN CONTROL SECTION lOCATION REFERS TO SYMBOL IN CONTROL SECTION 
98 *SAMPlEl *SAHPlEl 9C *SAHPlEl *SAHPlEl 
AO *SAHPlEl *SAHPlEI A4 *SAtlPlEl *SAt1PLEI 
A8 *SAMPlEI *SAt1PLEl AC *SAMPlEl *SAMPlEl 
BO *SAt1PLEI *SAHPLEI B4 *SAMPlEI *SAflPlEI 
B8 *SAf1PlEl *SAHPlEI BC *SAtlPLEl *SAMPlEI 
CO IElCGOG IElCGOG C4 IElCGOH IELCGOH 
C8 IBtIBCCCA IE~nBCCCl CC IBMBCCSA IBNBCCSI 
DO IBf13CEOB 18:18CEOI 04 IBtt8CHFD IBM3CHOl 
08. I8flDCODE IBt1BCOOI DC IBMBCTHD IBMBCTOI 
EO IBtIBCUIO IBtfBCUOl E4 IBl18EOCA IBtlBEOCI 
E8 IBttBEOlA IBt18EOll EC IBMBJDTA IBM8JOT1 
FO IBt-IBJTTA IBtlBJTTl F4 IBt1£30CLA 18rmOCll 
F8 IBflBOCLC IBtlBOCll FC I8t18SAOA I8MGSAOl 

100 I8tmSEDB 18118SEOI 104 IBtlBSEOA IBNSSEOI 
108 18rIBS1OE IBt18S101 10C 1Bt1BS1OT 1Bt1£lSIOI 
110 1BtlBSlOA IBt18Sl01 114 IBtlBSPlA IBt1BSPll 
118 IBtIDSPOA IBt18SFOl llC IBr-mCKDO IBtlBCKOl 
1B8 SYSP1NT SYSP1NT 1C4 SYSPINT SYSPINT 
104 IBtlBPRCA IBt13PRCl 108 SYSPINT SYSPINT 
1E4 18t:3KOMA IBttBKOMl 210 IBNnKSTA IBt13KSTl 
228 IBtIBKSTB IUt1BKSTl 240 IBMBKSTC IBt18KSTl 
25C IBtIBKSTO IBrlBKSTl 270 IBt1BKCPA IBt1BKCP1 
284 IBttBKCP8 IF3MBKCPl 288 IBtmKCPC IBHnKCPl 
2E4 *SAf1PlEI *SAHPlEl 2EC *SAt1PLEl *SAMPlEl 
320 *SAMPlEl *SAHPlEl 364 *SAt1PlEl *SAtlPlEl 
3AC *SAMPlEl *SAHPlEI 3C4 *SAMPlEl *SAMPLE1 
53C IBHBSIST $UNRESOlVEO(W) 540 IBt1BSEOA IBtlBSEOl 
558 *SM1PLE2 *SAt1PLE2 560 *SAt1PlE2 *SAMPLE2 
75C *SAMPlE2 *SAt1PlE2 764 *SAf'lPLE2 *SAt1PlE2 
AOO *SAtlPlE2 *SAMPlE2 A08 *SAMPLE2 *SAtlPLE2 
03C *SAt1PLE2 *SA~1PLE2 044 *SAMPLE2 *SAt1PlE2 
OA8 *SAMPLE2 *SAMPLE2 DBO *SAMPlE2 *SAMPLE2 

1750 IBtlCKEXA $UtlRESOl VEO( W) 1754 IBtlCKEXB $UNRESOLVEO(W) 
lB28 IB1iBJWTA $UtlRESOlVEO( W) IB2C IBflBTOCA $UHRESOlVEO( W) 

» lB30 rBti3TOCB $UtlRESOlVEO(W) 1834 IBMBTPRA $UNRESOlVEO(W) ,., 
lAOO IBt!BCClB IBt~BOCll 1AE4 IBt1BOCLB 1BI1DOCLl ,., 

I'D 1B18 IBtlBOCLO IBtlBOCLl 1B20 IBMBERRB 1Bt13ERRI 
:J 1824 Im!3PGOA $UtmESOLVEO( W) IB38 IBt1BPQOA $ut~RESOLVED( W) a. "", IB50 IBtt3ERRC IBtl8ERRl lAD4 IBtlBOCLC IB!1DOCLl 
X IB68 1B:1BPGR1 Im:SPGRl 1B70 IStlBPIIA IBt13PIIl 
I::' 1B74 IBW3PITA IBt1l3PIT 1 lAD8 IBMBOClA IBnBCCLl 

IB14 IBt:BOClA lBi150Cll lBlC 1Bt1BERRA IBMBERRI 
1B58 IBMBEERA n~r1BEERl 303C IBl1BPIRA 1BtlBPIRl 

V> 3040 1BI~BXOPT IBtmXOPT 3ADO IBt18CHXD 1Bt:SCHOl OJ 
3 3A04 ImmCHXF IBt:BCHOI 3AEO ImmCHXP IBtmCHOl ,., 

3AE4 IBtmCHXY IBt1BCHOl 3AE8 IBneCHXE IBt13CHOl .... 
I'D 3BI0 IBt18CKOO IBt~BCKOI 3B20 ImmCKDP IBt13CKOl 

.." 3B50 IBt:8CHFO Im!8CHOl 3B5C IBlIBCHFH 1BtlBCUOl ., 31360 IBMDCHFP IUtlBCHOl 3B64 1BtmCHFY IBtlBCHOl 
0 3B68 1Bt:BCHFE ImmCUOl 3BOC IBMDCEDX IBt1BCEOl 
III ., 3B14 IBt:SCEOF rmmCEOl 3B4C 1BnSCEFX 18M3CEOl 
OJ 3ACC 1mmCYXX $UtiRESOlVED( W) 3B54 IBt1BCYFF $U!~RESOlVED( W) 
3 

-'=' 
-'=' 

"'" 



.,co. LOCATION REFERS TO SYMBOL IN CONTROL SECTION LOCATION REFERS TO SYMBOL IN CONTROL SECTION 

.,co. 3B8C IBM8CMPX $UtmESOLVED( W) 3B90 IBt1BCt1PO $UNRESOLVEO(W) 
.,co. 3B94 IBtlBCMPF $UtJRESOLVED( W) 3B80 IBMBCUIX IBMBCUOI 

3B88 IBMBCUIF H3tlBCUOl 3B40 IBMDCTHX IBt1BCTOl 
0 3B44 IBtlBCTHD IBtlDCTOl 3B48 IBttBCTHF ICMaCTOl 
(I) 

3828 ImmCODE ImmCOOl 3B24 IBMBCVDY $Ut~RESOLVED( W) 
""0 3AFO IBtlBCRXB $UNRESOLVEDCW) 3AF8 IBtmCRXB $UtJRESOLVEO{ W) r-
"- 3870 IBl18CRXB $UtJRESOLVED( W) 3878 IBMBCRXB $UURESOLVEO(W) 
1-1 3BlC ImmCWDH $UNRESOLVED(Wl 3B04 18!':BCGZA $UHRESOLVEO(W) 
0 3B08 IBI"mCGPA $UtlRESOLVEO(W) 3AEC IBt18CACA $UtJRESOlVED(W) 

" 3AF4 18M8CACA $UtJRESOlVEO( W) 3AFC IBMBCACA $UNRESOlVED( W) 
t+ 
1-1- 3B2C IBMBCACA $UllRESOlVEO( W) 3B34 IBtmCACA $UNRESOlVEO(W) 
3 3B3C IBr-mCACA $WmESOlVEO( W) 3B6C IBMBCACA $UNRESOLVED( W) 
1-1-
N 3B74 IBt1BCACA $UNRESOlVEO(W) 3B7C IBt1BCACA $Ut~RESOlVEO( W) 
1-1- 3898 IBt:3CPBF $U~~RESOlVEO( W) 3ADC IBt1BCHXH IBMBCHOl 
::J 
10 3B30 IBI1BCEDB IBtl8CEOl 3B38 IBtlBCEDB IBt18CEOl 

n 3800 ImmSCVA ImmSCVl 3BA4 ISMBCRFB $UNRESOLVEO(W} 
0 38AC IB~IBCRXB $U~mESOLVED( W) 3EC4 IBt1BCGTA ImmCGTl 
3 3E04 IBIIBCOZE Im:r:COOl 3EDC ImmCKZP IBt1SCKOl 
" 1-1- 3EE4 IBtmCVZY $Ut:RESOLVEO( W) 3EEC IBHBO~ZH $U~~RESOLVEOO.n .... 3EF4 IBMBCKZO IBtiBCI<Ol 40A4 IBt1BCGTA Im:3CGTl 
!D .., 451C IBtiBCKZO IBtmCKOl 453C IB~tBCOZE IBt!BCOOl .. 452C IBr-mCEZF IBrmCEOl 4534 IBMBCKZP IBt!8CKOl 
""0 4524 IBI!BCEZX IBt1l3CEOI 47B4 IBM8SCVA IBt18SCVl .., 

4E54 IBt18SAIA $Ut:RESOLVEO( W) 4E64 IBt1nSAOA Im~8SAOI 
0 
10 4E4C IBttBSFIA $UtIRESOlVEO( W) 4E5C ImmSFOA $UNRESOLVEO(Wl .., 

4E50 IBH3SPIA $UNRESOlVEO(W) 4E60 IBHBSPOA IBI'mSPOl m 
3 4E58 IBtlBSCIA $UNRESOLVEO(W) 4E68 IBHBSCOA $UnRESOlVEO(Wl 
3 4E6C IBttBSnOA $UNRESOlVEO{W) 4E48 IBtmSIST $UURESOLVEO(Wl 
CD .., 50E8 IBtmSPLA IBtIOSPLl 50EC IBMnSPLB IBHBSPLI .. 50FO IBftBSPLC IBt1BSPLl 50E4 ImmOCLA IBI'mOCLl en 

50 Fe IBtiBCEFX ImmCEOl 5104 IBtlBCHFO I 8r'13CH 0 1 
C') 5l0C IBMBCHFP IBtlBCHOl 5114 IBtmCHFE IBt!BCHOI c 
1-1- 53F4 IBt1BSCVA IBtmSCVl 5860 IBtiBSCPA $UNRESOLVEO(W) 
a.. 5964 IBMBCCCA IBt~DCCCl 5968 IBt13CBCA $UNRESOlVEO(W) 
CD 

596C IBt1l3CACA $UtlRESOLVEO(W) 5970 IBt18CXOA $UNRESOlVED(W) 
5974 IBHBCGGB $UtlRESOLVEO(W) 5A80 IBtlBSIST $UNRESOlVEO(W) 
62F4 I Bt1l3CACA $UNRESOLVEO(W) 62FO IBt1BCBCA $UflR ESOLVED (W;l 
62EC IB:mCZCA $UNRESOLVEO(W) 62E8 IBtmcXOA $UNRESOlVEO(W) 
62E4 IBt1BSIST $UNRESOLVED(W) 62F8 IBt1XGRAP $Ut-lRESOL YEO (W II 
6674 Im1BCODP 1st-mCOOl 7254 1Bt1BERCA $UNRESOLVEO(W) 
7258 IBr"lBEEFA 1BUBEEFl 7508 IBt13CHXP IBHBCHOI 
75DC 1Bt1BCKDP IBt~BCKOI 75EO IBt13CHFP IBHSCHOI 
75EC IBtlBCHPP $UNRESOLVEOCW) 75F4 IBMBCt1PP $l'tmEsOLVEO(W)1 
75F8 IBM8CHXE IBtmCHOl 75FC IBt1BCOOE Im13COOl 
7600 IBt!BCHFE IBtf3CHOI 760C IBttBCt1PE $UNRESOLVED(Wll 
7614 IBt:BCMPE $UNRESOLVEO(W) 7604 IBHBCFBP $UNRESOLVEO( W I: 
7608 IBMBCPBE $UNRESOLVEO(W) 7610 IBMBCCSA 18t1BCCSI 

LOCATION 20 REQUESTS CUMULATIVE PSEUDO REGISTER LENGTH 
ENTRY ADORESS 00 

TOTAL LENGTH 7778 
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~ SAMPLE PROGRAM: DATE = 85/05/01, TIME = 14.24.09 
~ END SAMPLE PROGRAM 
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Execution of the sample program 
produces a return code of 0101. 



APP~NDtx E. USING THE OS PL/I OPTIMIZER UNDER VM/PC 

This section describes how to use the OS PL/I Optimizing 
Compiler 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 you 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 OS PL/I Optimizing Compiler under VM/PC, a host 
system must be available; this is because you must copy 
(download) Pl/I from the host system into your local VM/PC 
storage. After you have done this, you can use Pl/I either 
independently of the host system, or ih 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 your 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 OS Pl/I optimizing programs with VM/PC, you'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 OS PL/I 
Optimizer under VM/PC: 

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

2. link to the host-system minidisk containing the OS 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 OS PL/I OPTIMIZER INTO VM/PC 

To use the OS Pl/I Optimizer under VM/PC in local sessions, you 
can copy (download) certain OS Pl/I Optimizer modules into your 
local files. The modules you must copy are listed in Figure 161 
on page 448. 
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CMSLIB TXTLIB 
IEAXPALL MODULE 
IEAXPDXR MODULE 
IEAXPSIM MODULE 
IELOAC 
IELOAE 
IELOAI 
IELOAT 
IELOBA 
IELOCA 
IELOCAI 
IELOCB 
IELoee 
IELoeE 
IElOCI 
IELOEA 
IELOEC 
IELOEE 
IELOEI 
IELOGA 
IELOGE 
IELOGI 
IELOGM 
IElOIA 
IELOID 
IELOIE 
IElOII 
IElOIK 
IELOIM 
IElOIQ 
IElOKA 
IElOKE 
IELOKI 
IELOKK 
IELOKM 
IElOKQ 
IELOKT 
IELOKV 
IELOKX 
IElOOA 
IElooe 
IELOOE 
IElOOI 
IELOOM 
IELOOX 

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 
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). OS PL/I Optimizer Modules Needed for 
Downloading 
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IELOPA 
IELOPALI 
IELOPAL2 
IELOPAl3 
IELOPAl4 
IELOPAl5 
IELOPC 
IELOPE 
IElOPI 
IELOQA 
IELOQE 
IELOSA 
IELOSC 
IELOSD 
IElOSI 
IELOSK 
IElOSM 
IELOSQ 
IELOQI 
IELOUA 
IELOUAC 
IELOUAE 
IELOUAS 
IELOUAT 
IELOUAY 
IELOUE 
PLILIB 
PLIOPT 

MODULE 
MODULE 
t10DUL E 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
MODULE 
TXTLIB 
MODULE 

(needed for execution only) 

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

Downloading is necessary only when you first access the OS 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 PLI074W ERROR RESETTING AUXILIARY DIRECTORY 

you should make sure that the R disk is the minidisk containing 
the OS PL/I Optimizer. Figure 162 on page 451 shows you 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 your own minidisk, the link is not required. 

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

3. COpy the OS PL/I Optimizer modules from the host minidisk to 
the local minidisk. (This is known as downloading.) 

4. Release the host OS 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 OS PL/I Optimizer 
compiler and library only; addition~l 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 you are going to do only compilations under VM/PC, these 
two files may be omitted. 

If you 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 as PL/I OPTIMIZER UNDER VM/PC 

You must first make the OS PL/I Optimizer available on a 
minidisk you 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 you need in your 
profile EXEC. 

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

PLIOPT PLISAMP 

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

You can also specify compiler options. For example: 

PLIOPT PLISAMP (options 

which allows you to modify the default compiler options in force 
for your organization. 
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************************************************************************ 
* * 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 OS PL/I * Optimizer modules. 

* CP LINK host-id hhh bbb RR read-password REMOTE 
ACCESS bbb filemode2 

* * 3) COpy the files you need. 

* COPYFILE filename fil~type filemode2 = = filemodel 

* * 4) Release the OS PL/! Optimizer host minidisk. 

* RELEASE filemode2 (DET 

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

* CP LINK host-id ccc bbb RR read-password REMOTE 
ACCESS bbb filemode3 

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

* COPYFILE CMSLIB TXTLIB filemode3 = = filemodel 

* * 7) Release the CMS host minidisk. 

* RELEASE filemode3 (DET 

* * * Where: 
* ttt - is the virtual address of the local target minidisk that 

will store the OS PL/I 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 as PL/I Optimizer modules. 
bbb - is the virtual disk address YOU use to refer to the host disk. 
ccc - is the virtual address of the host minidisk that contains 

CMSLIB TXTLIB. 
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 

the OS PL/I Optimizer modules. 
filemode3 - is the filemode of the host CMS TXTLIB minidisk. 

* ************************************************************************ 

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

OS PL/I OPTIMIZER PROGRAMMING TIPS 

You can improve processing time if you specify OS 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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OS PL/I OPTIMIZER RESTRICTIONS 

The following processing capabilities are not available 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. Fo~ more specific details~ see ~~~/XA COQversioQ 
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 
entitled "Use of MVS/XA Facilities by PL/! Release 5" on 
page 457. 

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 ~'VS/XA, .but th~re sup-ported on ~'VS/XA in 
24-bit addressing mode so that YOU can continue to use them. 

If only Release 5 object modules and resident libraries are 
linked together, the resulting load module is RMODECANY) and 
AMODE(31), and is compatible with 3l-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 24-bit binary 
numbers. 

This fact is of di rect import:c.'nce to you as a PL/! 
programmer. The storage which your program "sees" and for 
which you code your program is virtual storage. PL/! 
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 largest 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 MV$/XA 
support in PL/I Release 5 are related to 31-bit addressing 
of virtual storage on MVS/XA. 

2. 370/XA permits real storage addresses to be 31-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/! 
programmer. The storage your program "sees" is virtual 
storage. Your PL/! 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 I/O 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/O 
operations, but the details of how this is done are handled 
by the hardware and the operating system, not by your 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. 

4. 370/XA provides a facility called.the Interpretive Execution 
Facility which supersedes the coding techniques and hardware 
assists employed on System/370 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/! 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 you would not be able ~o control or influence this fact, 
and nothing you coded in your Pl/I program would depend on 
this fact. 

The rest of this appendix will be devoted to describing the 
3l-bit addressing of virtual storage, and how this relates to 
your PL/! program under PL/I 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 !hey are s~pported on MVS/XA in 
24-bit addressing mode so that you 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 VSl) 
today can run on MVS/XA in 24-bit addressing mode. In 
particular, this includes your Pl/I programs that have been 
compiled bv Release 5 of the PL/I Optimizing Compiler or prior 
releases or by Release 3 of the Pl/I Checkout Compiler. 

At anyone time, a computer which is executing in 370/XA mode is 
using either 3l-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 PSW. 

When the addressing mode is 24-bit, the program cannot address 
data or branch to an instruction at any address higher than the 
largest 24-bit binary number: 16M or 16,777,215 bytes. This 
address value represents an addressing boundary that a program 
cannot cross as long as the current addressing mode remains 
24-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 gigabytes, 2048 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 24-bit addressing mode and 31-bit 
addressing mode, is called ubi-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 you execute one of your old programs on MVS/XA, for example 
one compiled by Release 4 of the PL/I Optimizing Compiler, there 
are instruction sequences embedded within it which cannot work 
correctly in 31-bit addressing mode. Therefore, the MVS/XA 
operating system must set the addressing mode to 24-bit before 
it calls your program. 

For your program to be able to access its own instructions and 
data, in fact, MVS/XA must have loaded your 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 wi,en it loads it 
into storage. 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 mo~e", 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(24). Thus MVS/XA knows to load it into 
storage below 16 megabytes and knows to establish 24-bit 
addressing mode as the current addressing mode before branching 
to 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 
ways: 

1. A language processor other than the PL/I Release 5 compiler 
may introduce output object modules flagged with an 
indication such as AMODE(ANY) and RMODE(ANY). 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 RMODECANY) 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 
either RMODE(24) or the combination of RMODE(24) and 
AMODE(24). 

AMODE AND RMODE SUMMARY 

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 your specifications. 

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

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

AMODE 24. The program is designed to receive control in 
24-bit addressing mode. 

AMODE 31. The program is designed to receive control in 
3l-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 3l-bit addressing, MVS/XA 
supports overlay modules in, and only in, 24-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/! Release 5 have the 
attributes AMODECANY) and RMODECANY). The library modules 
that comprise the Release 5 Pl/I Resident Library also have 
the attributes AMODECANY) and RMODECANY). As a result, a 
load module comprised entirely of PL/! Release 5 object code 
and Pl/I Release 5 Resident library code will be given by 
default the attributes AMODEC3l) and RMODECANY) 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/! STAT!C storage, 
since it is link edited with the load module, also resides 
above 16 megabytes. 

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/! 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/! 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 language 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 
3l-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: 

1. 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/I procedure or to switch from 24-bit or 
31-bit addressing mode to 31-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 MV5/XA is necessary only if the 
* program must be portable between XA and non-XA systems 

* 
5T Rn,SAVERn save caller's register content 

L 
USING 
TM 
BO 
L 
L 
BR 

(use a DSA for reentrant code) 
Rn,16(O,O) locate CVT 
CVT,Rn addressability for CVT 
CVTDCB,CVTMVSE are we on MVS/XA ! 
MVSXA yes, go switch AMODE 
Rn,SAVERn restore caller's register content 
R15,=V(COBOLRTN) call COBOL 
R15 branch to COBOL routine 

* MVSXA DS 
L 
5T 

OH 
Rn,SAVERn 
R14,SAVER14 

and COBOL will go back to PL/! 

* * 

* * 

* 

restore caller's register content 
save caller's return addr 
some place (a D5A is needed for 
reentrant code) 

L 
BASSM 

R15,=V(COBOLRTN) call COBOL routine 
R14,R15 switching to AMODE(24) and 

need to reestablish base 
DROP Rl5 
USING *,RI4 
L RI4,SAVERI4 
BSM O,RI4 

CVT D5ECT=YES 

saving old AMODE 
register when control returns 

Return address 
Return to caller restoring 
caller's AMODE 

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: 

• MVS/XA Conversion Notebook - GC28-1143 

• MVS/XA System Programming Library: 
31-Bit Addressing - GC28-11S8 

Figure 163. Example of Code for Mode-Switching 

458 as PL/I Optimizing Compiler: Programmer's Guide 



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 3l-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/! 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 the region size to less than 256 megabytes. 

a. Restrict the PL/I program to less than 256 megabytes. 

• See MVS/XA System Programming library: System 
Modifications 

• See MVS/XA System Programming Library: User Exits. 

b. With MVS/SP 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. 

4. 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. Reserve space using a character field. Move the character 
field to an AUTOMATIC character field that can then be 
redefined 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 31-bit addressing mode on 
MVS/XA if the arrays happen to be allocated at very high address 
values in virtual storage. 

PL/I 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 51-bit address; it is a 
signed binary full-word. It i~ 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 24-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 high 
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. Output 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. 

• 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. 

• 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/I Release 5 supports interlanguage communication with both 
COBOL and FORTRAN. The language products supported include OS 
FORTRAN-CH) Extended, VS FORTRAN, OS/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 AMODECANY) and RMODECANY) attributes. 

PL/! 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(3l), 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/I 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 systems. 

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 
megabytes. 

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/O 

RMODE(24), and will reside in the MVS pageable link pack 
area below 16 megabytes. 

If all users of the shared library have the AMODECANY) 
attribute, then the shared library load modules can be given 
the RMODECANY) 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 I/O, which under earlier releases of 
the PL/I Optimizing Compiler caused in-line code to be generated 
for certain I/O statements for certain types of files and 
datasets, has been given a different implementation on PL/I 
Release 5. 

The code formerly generated directly accessed data management 
control blocks and directly called OS data management. These 
functions 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/O 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 support when both the 
fetching load module and the fetched load modules have the 
AMODE(ANY) 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 
mode. then the fetching module must be loaded into storage 
below 16 megabytes, and thus must have the RMODE(24) 
attribute regardless of its AMODE attribute. 

2. It is your 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 
24-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/! 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 fetch~ng 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 3l-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 3l-bit addressing mode, the code and data 
required to process the error may not even be addressable in 
24-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/I Language 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 nnull pointer" or nnull 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 
anythingn . 

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 
"FFOOOOOO" 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 instructionsr 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 (zero). Therefore, no pointer or offset 
value generated by PL/I can ever be confused with 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 3l-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/! pointers 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 you. Initializing such 
pointers 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/I 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/I Release 5 provides some special support in the IMS/VS 
Release 1.2 and IMS/VS Release 1.3 environments, including 
enhanced PL/I - 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 tOI 

• Execute PL/I 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 problems: 

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. What would 
happen then depended on the release of IMS and the version 
of the operating system in use, as foilowsl 

• 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 ~ach 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 opti6n 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. In this 
situation, therefore, even if the abend arose while the 
PL/I program was in control, the PL/I error handler 
would never get control. Thus no code that you put into 
your 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 VSI to MVS. 

To resolve these problems, the advice was given to execute 
the PL/I program with the HOSTAE 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/I Release 5 provides support to give back to the Pl/I 
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/I 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 you 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/I 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/I 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/I exception handler gets control it will immediately 
npercolaten 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 you 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 you are most likely to be able to fix in 
your program are Pl/I software-detected conditions such as 
CONVERSION, program check interruptions which raise the Pl/I 
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 you 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 you do not choose to recompile and re-link-edit on Pl/I 
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/I 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 AMODE(ANY). With 
AMODECANY), the RMODE attribute can be either RMODE(24) or 
RMODECANY). 

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 I, Release 3, must reside in virtu~l storage 
below 16 megabytes. This includes the function, the I/O 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(O) 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 supplying 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/I 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(24) 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 3l-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 
"OPTIONS(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 AMODE(ANY) 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 * PROCESS statement 11 
XINCLUDE statement 10 .. 60 
XNOPRINT statement 47 
XNOTE statement 54 
XPAGE statement 22 .. 47 
XPRINT statement 47 
XSKIP statement 22 .. 47 

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 467 
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/O 158 
using stream I/O 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 CANS) 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/O 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 54 
linkage conventions 295 
option 308 
overriding and restoring PL/I error 
handling 306 

use of register 12 303 
ASSEMBLER .. OPTIONS 376 
associating 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 468 

BACKWARDS attribute 159 
base library (SYS1.PLIBASE) 72, 274 
BASED storage 

under CICS 368 
under MVS/XA 457 
with IMS 468 

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 discussion 55 
overlaying 84 
problems with 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 type 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/O 127 
for stream I/O 135 
introduction 101 

subparameter of DCB parameter 
for consecutive data sets 157, 

159 . 
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/O 135 

conventions 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/O 135 
for teleprocessing data sets 216 
main discussion 129 

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/O 135 
types of files chart 123 

BUFSP option of ENVIRONMENT 123, 233 
built-in subroutines, restrictions under 

CICS 361 
bypassing errors 287 

CALL 
macro instruction 62 
option (loader) 97 
statement 80 

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(l) 194 
REGIONAL(2) 197 
REGIONAL(S) 199 

catalog, VSAM 383 
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 280 
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 280 
PLIXG 281 
PLIXLG 280 
shared library 404-405 
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 288 
dynamic checking facility 287 
execution-time 283 
file information 290 
FLOW compiler option 286 
logical errors 284 
maehine 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 380 
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 as PL/I 
Optimizer to VM/PC 451 

performing program checkout 
under 282 

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 

CODE subparameter of DCB parameter 106, 
159 

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 343-359 

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 14 
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 (SYSUTl) 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 I/O 158 
in stream I/O 140 

creating 157 
defined 149 
file attributes and access 

methods 117 
general description 104 
organization 122 
record I/O 

CONSECUTIVE option of ENVIRONMENT 135, 
151 

with VSAM 233 
continuation line for compiler 
options 12 

control characters 
card devices 163 
card punch 164 
print 

defined 164 
types 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 457 
with IMS 468 

conversa'tional checkout 282 
CONVERSION error 

when using PL/I with IMS 466 
conversion feature of 2400-series tape 
drives 114 

COPY option 285 
copying OS PL/I Optimizer modules 451 
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/O 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/O 125 
for stream I/O 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 18, 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/O 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/O 125 
for stream I/O 136 

record formats 101, 135 
records 101 
sequential 104, 183 
source statement library 10 
teleprocessing IDS, 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 eICS 361 
DB option of ENVIRONMENT 

for record I/O 125 
for stream I/O 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/O 137, 138 

PL I DU~1P 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 
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depth of replacement maximum 59 
device 
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for linkage editor data sets 70 
for loader data sets 92 

description 107-115 
independence of source program 106 

DFHPC macro 372 
DFHPL10I, CICS interface module 363, 

380 
DFHSAP, eICS nucleus module 363, 381 
DFSORT 

See sort program 
diagnostic aids 283 
dictionary-build stage 6 
direct data sets 

and indexed data sets 176, 184 
defined los 

direct'-access devices 
specifying storage requirements 114 
under VSAM 

KSDS 239 
RRDS 244 

directory, library 265, 266 
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accessing for record I/O 158 
batch processing 57 
conditional subparameters 106 
for consecutive data sets 157, 160 
for stream I/O 138 
to delete a data set 264 

DISPLAY, restriction under CICS 361 
downloading to VM/PC 

eMS commands 451 
introduction 447 
main discussion 447 
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trace 290 
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for consecutive data sets 157, 160 
for indexed data sets 179 
for retaining data sets 137 
for stream I/O 141 

DSORG subparameter of DCB 
parameter 106, 179 

dummy records 
indexed data sets 172, 183 
regional data sets 189 
REGIONAL(l)ddta sets 194 
REGIONAl(2) data sets 197 
REGIONAL(3) data sets 199 
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dumps 288 
DYNALLOC, sort option 330 
Dynamic Channel Subsystem 454 

interpretive Execution Facility 454 
dynamic checkout facility 287 
dynamic transaction backout 373 

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 
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END 
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entry 77 
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variables 286 

entry point listings 
linkage editor 77 
loader 98 
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PLICALLB 310 
PLISTART 310 

entry-sequenced data sets 383 
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description and syntax 122-129 
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options 151-157 
for indexed data sets 173-176 
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for stream I/O files 137, 148 

options 135-137 
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options under CICS 369 
summary table 123 

e~vironment, 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 
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suppressing link-editing 283 
system program library 

(SYSl.LINKlIB) 265 
temporary workspace 71, 72 
use by operating system 265 

lINKEDIT (program alias) 71 
LIST option 

compiler 21 
linkage editor 74 

listings 
aggregate lengths 49 
attribute 47 
cataloged procedures 273 
compiler 10 
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listings 98 
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overview 1 
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machine 54 
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loader 98 
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values 290 

during execution 287 
use in checking-out program 285 

ON-units under MVS/XA 463 
ONCODE built-in function 288 
OPEN 

macro instruction 118 
statement 118 

implicit open of a file 119 
restriction under CICS 361 
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E35 user exit 322 
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transmission) 113 
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for compiler 12 
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loader 66 
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compile-time 353 
execution-time 359 

Pl/I program 290 
return code 0004 from linkage 
editor 79 

set by PLIRETC 320 
return values from Assembler 308 
REUS option (linkage editor) 75 
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