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PREFACE 

This publication describes the object-time 
subroutine library used by the IBM DOS/VS 
COBOL compiler. It is intended for use by 
persons involved in library maintenance and 
by system programmers involved in altering 
the library for installations requiring 
such alteration. This publication 
supplements the subroutine listings and 
their comments, but it is not a substitute 
for them. The publication is divided into 
the following parts: 

• An introduction which describes the 
contents and .the functions of the 
library and specifies the relationships 
between the library and the compiler 
and the library and the operating 
system. 

• A methods of operation section which 
describes the function of each 
subroutine in the library, the code 
used in the object program to interface 
with each subroutine, and the output 
(where applicable) o~ each subroutine. 
This section is divided into two main 
parts: the subroutines for object-time 
program operations~ the subroutines for 
object-time debugging operations~ and 
the subroutines for object-time 
execution statistics. 

Third Edition (September 1985) 

• A program organization section which 
consists of diagrams and flowcharts. 
The diagrams describe the flow of 
control, loading and calling 
dependencies, and virtual storage 
layouts in instances where several 
programs are present together in 
virtual storage. Flowcharts are 
provided for most of the data 
management subroutines, all of the 
subroutines for object-time debugging 
operations, and for other complex 
subroutines. 

• A data areas section which describes 
the tables used ~ the subroutines for 
object-time debugging operations and 
control blocks for VSAM subroutines. 

• A diagnostic aids section which 
includes execution-time messages and 
error messages from the debugging 
subroutines, virtual storage layouts, 
information on locating DTF's and data, 
and special diagnostic aids for 
debugging subroutines. 

• A glossary of special terms. 

This is a reprint of LY28-6424-01 incorporating changes released in the following 
Technical Newsletters: 

LN20-9122-D0 (dated 1 August 1975) 
LN20-9183-o0 (dated 3 December 1976) 
LN20-9237-00 (dated 5 August 1977) 
LN20-9348-o0 (dated 15 May 1981) 

References in t his publication to I BM products, programs, or services do not imply 
that IBM intends to make these available in all countries in which IBM operates. 

Publications are not stocked at the address given below. Requests for copies of IBM 
p'ublications should be made to your IBM representative or to the IBM branch office 
serving your locality. 

A form for readers' comments has been provided at the back of this publication. 
If the form has been removed. address comments to IBM Corporation. Programming 
Publishing. P.O. Box 50020. San Jose, California. IBM may use or distribute whatever 
information you supply in any way it believes appropriate without incurring any 
obligation to you. 
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Effective use of this manual requires an 
extensive knowledge of the IBM Assembler 
Language, DOS/vS System Control, DOs/VS 
COBOL and the IBM DOS/VS COBOL Compiler. 
Prerequisite and related publications 
include: 

IBM DOS/VS operatin9 procedures, Order 
No. GC33-S378 

IBM OS/VS and ~OS/VS Assembler Language 
Guide, Order No. GC33-4010 

IBM DOS/VS System Control Statements. 
Order No. GC33-5376 

l§M DOS/VS sIstem Utilities, Order 
No. GC33-538 

IBM DOS/VS Supervisor and I/O Macros, 
Order No. GC33-5373 

IBM DOS/VS Access Method Services, Order 
No. GC33-5382 

IBM DOS/VS Data Management Guide, Order 
No. GC33-S372 

Prerequisite program product documents 
include: 

IBM DOS Full American National Standard 
~QL, Order No. GC28-6394 

IBM DOS/vS COBOL compiler and Library 
Programmer's GuIde, orier No. SC28-6478 

IBM DOS/V§ COBOL compiler and Library 
Installation Reference ~aterial, order 
No. SC28-6479 
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IBM DOSIVS COBOL Compiler Program Logic, 
Order No. LY28-6423 

The following publications provide 
detailed information on the IBM 3886 
Optical Character Reader: 

IBN 3886 Optical Character Reader 
General Information Manual, Order 
NO. GA21-9146 

IBM 3886 Optical Character Reader Input 
Document Design and specifications, 
Order No. GA21-9148 

DOs/Va Planning Guide for the IBM 3886 
OptIcal Character Reader. Modell, Order 
No. GC21-S059 

The following publications provide 
information on the IBM DOS/VS Sort/Merge 
Program Product, Program Number 5746-SM1, 
and the DOS Sort/Merge Progra~ Product, 
Program Number 5743-SMlz 

IBM DOS/vS Sort/Merge General 
Infor~ation, Order No. GC33-4030 

IBM DOS/vS Sort/Merge Installation 
Reference Material, Order No. SC33-4026 

IBM DOS Sort/Merge Progra~mer's Guide, 
Order No. SC33-4018 

The titles and abstracts of related 
publications are listed in IBM System/360 
and svstem{370 BioliographY, Order 
No. GA22-6822. 
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Summary of Amendments 

Date 0/ Publication: May 15, 1981 

Form o/Publication: TNL LN20-9348 to LY28-6424-1 

New: Program and Documentation 

The library has been expanded with the following new subroutines: 

ILBDCVB 
ILBDSTG 
ILBDUST 
ILBDINS 
ILBDDTE 

ILBDCMM 
ILBDACS 

ILBDSIO 
ILBDBUG 

Convert to Binary 
STRING 
UNSTRING 
INSPECT 
DATE, DAY, and 
TIME 
GETCORE/FREECORE 
Compare with Alternate 
Colatting Sequence 
SAM I/O 
Use.for·Debugging 
Declaratives 

The new documentation supplies explanatory text for these new routines, and 

Number 3 

supplies flowcharts where appropriate. In addition, these existing subroutines have been 
modified: ILBDGDO, ILBDSAE, ILBDMNS, ILBDVOC, ILBDVIO, ILBDSRT, ILBDMRG, 
ILBDMVE, ILBDSPA, ILBDDBG, and ILBDMP24. 

Summary of Amendments Number 2 

Date 0/ Publication: December 3, 1976 

Form o/Publication: TNL LN20-9183 to LY28·6424-1 

IBM DOS/VSCOBOL 

Maintenance: Documentation 

• Minor technical changes and additions have been made to the text. 



Summary of Amendments Number 1 

Date of Publication: March 15, 1974 

Form of Publication: Revision, L Y28-6424-1 

Support of New CBL Statement Option 

New: Programming Feature 

Release 2 of the IBM DOS/VS COBOL Subroutine library supports the object
time execution statistics option COUNT/NOCOUNT. 

Support of SORT-OPTION IS data-name in SO Statement 

New: Programming Feature 

Release 2 of the OOS/VS COBOL Subroutine Library supports the SORT
OPTION IS data-name clause. This allows the programmer more flexibility in 
handling sort fdes and use of .sORT/MERGE program messages. 

ACCEPT Verb 

New: Programming Feature 

The ACCEPI' verb library subroutine now translates lowercase input into the 
uppercase equivalents. 

Debug Common Area 

Maintenance: Documentation Only 

The debug common area has now been documented as a principal data area 
used by library subroutines. 
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The IBM DOS/vS COBOL Library provides 
subroutines that can be link edited with 
object modules produced by the program 
product IBM DOS/vS COBOL Compiler (Program 
Number· S746-CB1). The library also 
provides subroutines that can be 
dynamically fetched during problem program 
execution. 

LIBRARY CONTENTS 

The compiler uses a number of subroutines 
to perform frequently required operations. 
Because these subroutines are too extensive 
to be efficiently placed into the object 
module whenever needed, they are stored in 
the relocatable library and included in the 
phase by the linkage editor. Exceptions to 
this are transient subroutines $$BCOBER, 
$$BCOBR1, $$BFCMUL, $$BCOBEM, and the 
SYMDMP subroutines, which are stored in the 
core image library. 

The COBOL Object-time Library contains 
subroutines to perform the following 
operations: 

• Internal data format conversion. 

• Arithmetic operations. 

• Input/Output operations. 

• Miscellaneous operations to support 
such statements as SEARCH or DISPLAY 
and specialized operations such as 
class tests or compares. 

• Internal data format conversions for 
input and output files coded in the 
American National Standard Code for 
Information Interchange. X3.4-1968. 

• Generation of a formatted trace of the 
last procedures executed before an 
abnormal termination of a job in 
response to the specification of the 
flow trace option. The number of 
procedures to be traced is specified by 
the user. 

• Identification of the statement being 
executed.at the time of an abnormal 
termination of a job in response to the 
specification of the statement number 
option. The information includes the 
name of the program containing the 
statement and the number of the 
statement and of the verb being 
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executed at the time of abnormal 
termination. 

• Generation of additional execution-time 
information for debugging purposes in 
response to the specification of the 
symbolic dump option. This information 
includes symbolic formatted dumps of 
named data areas taken dynamically at 
specified points in the Procedure 
Division, and a symbolic formatted dump 
when a program terminates abnormally. 
A dump taken at abnormal termination 
consists of three parts: an abnormal 
termination message identifying the 
source statement causing the error, 
selected areas in the Task Global 
Table, and data items from the Data 
Division. Note that a dynamic dump, 
requested when a STOP RUN or GOBACK 
statement is encountered, produces, in 
effect, an wend-of-jobW dump. 

• Generation of object-time execution 
statistics for debugging, testing, and 
optimization in response to the COUNT 
option. The statistics include a 
listing of the Procedure Division verbs 
with execution frequency information 
and an executable verb summary. The 
statistics are provided at normal and 
abnormal termination. 

ENVIRONMENTAL AND PHYSICAL CHARACTERISTICS 

The DOS/vS COBOL Subroutine Library is 
designed for use under the IBM DOS/VS 
Operating System with object roodules 
produced by the DOS/vS COBOL compiler. A 
DOS Release 29 is the minimum level 
required. 

The DOS/vS COBOL Subroutine Library is 
part of the DOS/vS core image and 
relocatable libraries, which must reside or. 
a disk storage device. 

If the SYMDMP option is specified, the 
library subroutine called to supply the 
symbolic formatted dump requires that the 
dictionary of symbolic names and other 
information produced during compilation be 
present at execution time. This 
information is written on an additional 
work file designated as SYSOOS during 
compilation. SYSOOS may reside on either 
tape or direct access device. The work 
file may be named according to the user's 
option at execution time. 

Section 1: Introduction 
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OPERATIONAL CONSIDERATIONS 

Phases 50, 51, and Phase 60 or 64 of ~he 
DOS/VB COBOL Compiler generate the calls to 
the subroutines contained in the COBOL 
Object-time Library. (Note that Phase 60 
or 64 generates these calls in the 
initialization routines in the object 
module.) Parameters are passed to the 
subroutines in one of the following waysl 

10 

• In general or floating-point registers. 

• As in-line constants (DCs) following 
the call. 

• In the WORKING CELL area of the Task 
Global Table (~GT) in the object 
module. 

The sUbroutines can return parameters in 
registers or in the WORKING CELL area. 

Note I References to the WORKING CELL area 
iiiiin the form of a displacement from 
register 13 which points at execution ti~e 
to the beginning of the Task Global Table. 
In the calling sequences in Section 2: 
-Method of Operation,- the references are 
in the forml 

WORKA(length,13) 

• 

• 

• 

• 

• 
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SUBROUTINES FOR OBJECT TIME PROGRAM OPERATIONS 

The subroutines described below perform 
frequently required program operations at 
object time. These operations include 
internal data format conversions, 
arithmetic operations, input/output 
operations, miscellaneous operations to 
support such statements as SEARCH or 
DISPLAY and specialized operations such as 
class tests or compares, and certain 
operations connected with the ASCII support 
feature of the compiler. 

Flowcharts are provided in "Section 2: 
Program Organization" for some of the 
subroutines. Each chart identifier appears 
in square brackets after the name of its 
sUbroutine. 

ARITHl~ETIC CONVERSION SUBROUTINES 

The subroutines described below perform the 
arithmetic conversions between the eight 
numeric data formats permitted in COBOL. 
The c0nversions from internal decimal to 
external decimal, from external decimal to 
internal decimal, and from internal decimal 
to report are done in-line and do not 
require use of the library. 

The following conventions are used for 
the conversion subroutine parameters: 

BINARY: single words are in register 01 
double words are in registers 0 and 1. 

INTERNAL DECIMAL: The number is passed in 
the first 10 bytes of the wORRING CELL area 
in the Task Global Table (TGT). It is 
right justified with high-order zeros. 

EXTERNAL DECIMAL: The number is passed in 
the first 18 bytes of the WORRING CELL area 
in the TGT. It is right justified with 
high-order zeros. 

INTERNAL FLOATING-POINT: The number is 
long form in floating.point register O. 

EXTERNAL FLOATING-POINT: The number is 
variable in length. For input to the 
subroutine, it is pointed to by general 
register 3. For output from the 
subroutine, it is in the WORRING CELL area 
in the TGT. 

STERLING NONREPORT: Sterling nonreport 
items are either internal decimal for 
computatior,al purposes (right justified in 
a 16-byte field) or external decimal for 
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display purposes (variable length, from 4 
to 20 bytes). 

STERLING REPORT: Sterling report items are 
internal decimal for computational 
purposes. They are right justified in a 
16-byte field. 

~: The external floating-point CEF) 
number parameter code bits are: 

~ Meaning, if on 

Not used 1-5 
6 
7 
8 

Mantissa PICTURE sign is negative 
Exponent PICTURE sign is negative 
EF number has a real decimal 
point 

Binary to Internal Decimal CILEDBIDO) 

Operation: converts a double precision 
binary number into a 10-byte internal 
decimal number. The binary number must be 
in register pair 0, 1 or 2, 3 or 4, 5. 

Linkage: 

L 15,=VCentry point) 
EALR 14,15 

Note: Substitute for entry point as 
follows: 

ILBDBIDO if binary nwnber is in register 
pair 0, 1 

ILBDBIDl if binary number is in register 
pair 2, 3 

ILBDBID2 if binary number is in register 
pair 4, 5 

Out12ut: A 10-byte internal decimal number 
starting at WORRA(13), where 13 is the 
register pointing to the TGT. 

Binary to External Decimal CILBDBIEO) 

Operation: Converts a double precision 
binary number into an 18-byte external 
decimal number. The binary number must be 
in register pair 0, 1 or 2, 3 or 4, 5. 

Linkage: 

L 15,=VCentry pOint) 
EALR 14,15 

• 

• 

• 

• 

• 
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Note: Substitute for entry pOint as 
fOIIows: 

ILBDBIEO if binary number is in register 
pair 0, 1 

ILBDBIEl if binary number is in register 
pair 2, 3 

ILBDBIE2 if binary number is in register 
pair 4, 5 

output: An 18-byte external decimal number 
starting at WORKA(13), where 13 is the 
register pointing to the TGT. 

Binary to Internal Floating.point 
CILBDBIIO) 

0rnration: Converts a double precision 
b nary number into a double precision 
floating-point number. 

Linkage: 

LM 
L 
BALR 
DC 

O,l,BI-number 
15,=VCILBDBIIO) 
14,15 
XL2'Decimals in BI number' 

output: A double precision floating-point 
number in floating-point register O. 

Internal and External Decimal to Internal 
Floating-Point CILBDDCIO) 

operation: Converts a 16-byte internal 
decimal number or an 18-byte external 
decimal number into a double precision 
internal floating-point number. Register 
13 points to the TGT. 

Linkaqe: 

For internal decimal: 

ZAP 
L 
BALR 
DC 

WORKAC16,13),ID-field 
15,=VCILBDDCI1) 
14,15 
XL2'Decimals in 10 number' 

For external decimal: 

MVC 
L 
BALR 
DC 

WORKA(18,13),ED-field 
15,=V(ILBDDCIO) 
14.15 
XL2·Decimals in ED number' 

Qutput: A double precision internal 
floating-point number in floating-point 
register o. 
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Internal Floating-point to Binary 
(ILBDIFBO) 

operation: converts a double precision 
internal floating-point number into either 
a binary number, or into a binary number 
and an exponent to the base 10, depending 
on where the sUbroutine is called from. 
The internal floating-point number is put 
into floating-point register O. If the 
internal floating-point number is too big, 
the binary number is set to the maximum. 
If the internal. floating-point number is 
too small. the binary number is set to the 
minimum. No error indication is given. 

Linkage: 

LD 0, FP-number 
or 

SOR 
LE 

0,0 
0, FP-number 

Followed in either case by: 

L 
CNOP 
BALR 
DC 

Output: 
0,1. 

15, =V (ILBDIFB1) 
6,8 
14,15 
XL8'double precision floating

point number' Cof the form 
10**X where X is the number of 
decimals in the result field) 

A binary number in register pair 

Note: If this subroutine is called by 
ano-ther s~broutine, the linkage and output 
are as follows: 

If called by ILBDIFDO: 

Linkage: 

LD 
LD 
L 
BALR 

O,Internal floating-point number 
2,Decimals in result 
15,=V(ILBDIFBO) 
14,15 

Output: A binary number in register pair 
0.,1. 

If called by ILBDTEF3; 

Linkaqe: 

LD 
LD 

L 
BALR 

O,Internal floating-point number 
6,Digits in external floating

point mantissa 
15,V(ILBDIFB2) 
14,15 

Output: A binary number in register pair 
0,1, and a power-of-l0 exponent in register 
2 • 
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Internal Floating-point to Internal Decimal 
(ILBOIFOO) 

Operation: converts a double precision 
internal floating-point number into a 
10-byte internal decimal number. If the 
internal floating-point number exceeds the 
maximum permissible length, register 15 is 
set to 0 and a normal exit is taken. 

Linkage: 

LD 
or 

SDR 
LE 

O~FP-number 

0,0 
0, FP-number 

Followed in either case by: 

L 
CNOP 
BALR 
DC 

15,=V(ILBDIFDO) 
6,8 
14,15 
XL8'FP-number' 

(of the form 10**X where 
x is the number of 
decimals in the result 
field) 

Output: A 10-byte internal decimal number 
starting at WORRA(13) where register 13 
points to the TGT. 

Internal and External Decimal to Binary 
(ILBDIDBO) 

Operation: converts a 10-byte internal 
decimal number or an 18-byte external 
decimal number into a double precision 
binary number. The decimal field starts at 
WORRA(13) where register 13 points to the 
TGT. 

Linkage: 

ZAP 
L 
BALR 

WORKA(10,13),ID-field 
15.V(entry pOint) 
14,15 

Note: Substitute for entry point as 
follows: 

ILBDIDBO, if input is an internal 
decimal number 

ILBDIDB1. if input is an external 
decimal number 

Output: A double precision binary number 
in register pair 0,1. 

14 Arithmetic Conversion Subroutines 

Decimal to Binary (ILBDCVBO), Binary to 
Decimal (ILBDCVB1) [AA) 

operation: The subroutine converts a 
signed., unsigned, or separate signed 
external decimal number or a Signed or 
unsigned internal decimal number to binary 
and converts binary numbers back to 
external or internal decimal numbers. 

When the subroutine recei,ves control at 
entry point ILBOCVBO, it initializes the 
PASSl switch. Two passes must be made by 
the subroutine if it is necessary to 
handle two fields when the subroutine is 
called by the generated code for an 
UNSTRING verb. If register 2 contains 
zero, it is assumed, however, that there 
are not two fields to be processed. The 
subroutine then checks register 5 for a 
field address. If register 5 also 
contains zero, the call to the subroutine 
has been generated by the code for an 
UNSTRING verb; in this case, the POINTER 
and TALLYING fields of an UNSTRING 
statement are to be initialized to one 
and zero, respectively. The subroutine 
passes control to PLACEBIN to perform the 
initialization. 

If either or both registers 2 and 5 
contain field addresses, ILBOCVBO obtains 
the type flags, field size, and field 
address and branches to the CNVRTBIN 
routine. The type flags are used to 
index a table, called NDXTBL, and obtain 
the displacement of the code for handling 
the specific field type. The necessary 
information for the field, such as the 
type of sign and where it is located in 
the field, is set up. Then control is 
passed to a common set of instructions 
which move the field to the proper work 
area for conversion; the field is packed 
if necessary. 

Following this processing, the number 
is treated as a double-precision number 
even if it was a single-precision number 
in the beginning~ The number occupies 
two doubleword work areas: the low-order 
nine digits (in packed format) are in one 
work area and the high-order nine digits 
are in the other. These digits are 
converted to the binary in two 
registers. The value of the high-order 

,register is multiplied by 109 to 
reflect its actual value, and the sign is 
adjusted to negative if necessary_ 

Control is then passed to PLACEBIN. If 
the binary values are to be returned in 
registers, PLACEBIN merely returns 
control to the caller. However, if the 
call to ILBDCVBO was generated by the 
code for an UNSTRING verb, the binary 
values are placed in a work area for 
later use by ILBDUSTO, and control is 
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returned to the caller. The ~ddtessof 
the work area is contained in the 
SCUSTWRK field in ILBDMNSO. If the 
SCUSTWRK field contains zero, no storage 
has been obtained yet for the work area. 
In this case, ILBDCVBO issues a GETVIS 
macro instruction to obtain storage for 
the work area and enters the address of 
the area obtained in the SCUSTWRK field. 
The binary values are then placed in the 
correct location in the work area and 
control is returned to the caller. 

When the subroutine receives control at 
entry point ILBDCVB1, it determines 
whether the number to be converted is 
already in registers 1 and/or 2. If it 
is not, it obtains the number from the 
appropriate location in the USTWRK work 
area. Then, ILBDCVBl sets the type flags 
and branches to the CNVRTDEC routine. 

CNVRTDEC converts the values in 
registers 1 and 2 to packed decimal 
format. The high-order nine digits from 
register 1 occupy one doubleword work 
area and the low-order nine digits from 
register 2 occupy another. If the 
receiving field for the converted value 
is internal decimal, the two doubleword 
areas are moved to form one lS-digit 
number. If the receiving field is 
external decimal, the doubleword work 
areas are unpacked to form one lS-digit 
external decimal number and zone bits are 
adjusted. Next, the type flags for the 
field are used to index the NDXTBL table 
and obtain the displacement of the code 
for handling the sign of the number. 
When sign processing is completed, the 
converted number in the work area is 
moved into a field, the address of which 
was passed to ILBDCVBl in register 5. 
Finally control is returned to the caller. 

ILBDCVBO 

Linkage generated for an UNSTRING verb: 

LA O,·'Type flags' (see Note 1) 
LA 1,.'Size of field' 
LA 2,·Ad4ress of field 

The foregoing three instructions are 
generate~ only if POINTER was specified, or 
if POINTER was not specified: 

SR 2,2 
LA 3,·'Type flags' (see Note 1) 
LA 4,.'Size of field' 
LA 5., -Address of f leld 
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The foregoing four instructions'are 
generated only if TALLYING was specified, 
or if TALLYING was not specified: 

SR 
L 
BALR 

5,5 
15 I V (ILBDCVBO) 
14,15 

Linkage generated by ILBDUSTO or ILBDSTGO: 

SR 
LA 
LA 
LA 
L 
BALR 

2,2 
3,e'Type flags' (see Note 2) 
4,e'Size of field' 
5,-Address of field 
15, V (ILBDCVBO) 
14,15 

ILBDCVBl 

Linkage generated for an UNSTRING verb: 

If value is POINTER field 

LA 2,1 

or if value is TALLYING field 

LA 
LA 
LA 
LA 
L 
BALR 

2,0 
J,-'Type flags' (see Note 1) 
4,a'Size of field' 
5,aAddress of field 
15, V (ILBDCVB1) 
14,15 

Linkage generated by ILBDUSTO or ILBDSTGO: 
LM 1,2,double-precision binary number 

or 
L 
LA 
LA 
LA 
L 
BALR 

2,single-precision binary number 
J,-'Type flags' (see Note 2) 
4,='Size of field' 
S,-Address of field 
lS,V(ILBDCVB1) 
14,15 

~here 'Type flags' bits have the following 
meaning: 

Bits 
0-1 

2 

3 

Meaning 
Unused 
Indicates whether binary values 

are p'assed to, or to be 
passed from ILBOCVB in 
registers. See Notes 1 and 
2. 

Set to 1 if number bein9 passec 
in re9ister is a 
double-precision number. If 
9it 2 is not set to 1, this 
bit is meaningless • 
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4-7 Code 
0110 
0111 

1000 

1001 

1010 

1011 
1100 
1101 

Field Type 
External decimal, unsigned 
External decimal, sign is 

trailing overpunch 
External decimal, sign is 

leading overpunch 
External decimal, sign is 

trailing separate character 
Eternal decimal, sign is 

leading separate character 
Binary 
Internal decimal, unsigned 
Internal decimal, signed 

Note 1: Bit 3 of the "Type flags" is 
never set for the POINTER and TALLYING 
fields passed by the generated code for 
the UNSTRING verb. These fields are 
treated specially: when converting these 
fields to binary, the converted values 
are placed in a work area, called USTWRK, 
which is later used when ILBDUSTO is 
called by the generated code for the same 
UNSTRING verb; when converting these 
fields to decimal, the binary values are 
obtained from USTWRK. 

Note 2: Bit 3 of the 'Type flags' must 
be set when ILBDCVB is entered under any 
other conditions than those stated in 
Note 1. 

Output: The output from ILBDCVBO is a 
binary number either in registers 2,3, or 
in the USTWRK work area. The output from 
ILBDCVBl is an internal or external 
decimal number at the location specified 
in the calling sequence. 

Calling Information: Called by the 
compiled code for an UNSTRING verb or by 
the subroutines ILBDUSTO, ILBDINSO, and 
ILBDSTGO. Calls no other subroutines. 

All Numeric Forms to External 
Floating-Point (ILBDTEFO) 

Operation: Converts a Single precision 
binary, a double precision binary, an 
internal decimal, or an internal 
floating-point number into an external 
floating·point number. 

Linkage: 

For single precision binary: 

L 
L 
BALR 
DC 
DC 
DC 

DC 

O,BI-number 
15,=V(ILBDTEFO) 
14,15 
XL1'Decimals in EF mantissa' 
XL1'Total length of EF number' 
XL1'EF parameter code' 

(See note at beginning of this 
section) 

XL1'Decimals in BI-number' 
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For double precision binary: 

LM 
L 
BALR 
DC 
DC 
DC 

DC 

O,l,BI-number 
15,=V(ILBDTEF1) 
14,15 
XL1·Deci~als in EF mantissa' 
XL1'Total length of EF number' 
XL1'EF parameter code' 

(See note at beginning of this 
section) 

XL1'Decimals in BI-number' 

For internal decimal: 

ZAP WORKA(16,13),ID-field 
L 15,=V(ILBDTEF2) 
DC XL1'Decimals in EF mantissa' 
DC XL1'Total length of EF number' 
DC XL1'EF parameter code' 

(See note at beginning of this 
section) 

DC XL1'Decimals in 10 number' 

For internal floating-point: either 

SDR 
LE 

LD 

0,0 
0, FP-number 
or 
0, FP-number 

Followed in either case by: 

L 
CNOP 
BALR 
DC 
DC 
DC 

DC 
DC 

15,=V(ILBDTEF3) 
2,S 
14.15 
XL1-Decimals in EF mantissa
XL1'Totai length of EF number' 
XL1'EF parameter code' 

(See note at beginning of this 
section) 

XL1'Slack byte' 
XLS'FP-number' 

(of the form 10 •• X, where X is 
the number of digits in the EF 
mantissa) 

output: The external floating-point result 
is in WORKA+24(L,13) where register 13 
points to the TGT. 

Calling Information: Called by compiled 
code or by the object-time SYMDMP 
subroutine (ILBDMP23). 

External Floating-Point to Internal 
Floating-Point (ILBDEFLO) 

Operation: Converts an external 
floating-point number into an internal 
floating-point number. 
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Linkage: 

L 
L 
BALR 
DC 
DC 
DC 

DC 

3,=A(EF-number) 
15,=V(ILBDEFLO) 
14,15 
XL1'Decimals in EF mantissa' 
XL1'Total length of EF-number' 
XL1'EF parameter code' 

(See note at beginning of this 
section) 

XL1'Slack byte' 

output: An internal floating-point number 
in floating point register o. 

ARITHMETIC VERB SUBROUTINES 

The five subroutines described below 
perform involved calculations, such as 
exponentiation, or calculations involving 
larger numbers. Arithmetic operations not 
in these categories are performed in-line 
3nd do not require use of the library. 

Decimal Multiplication (ILBOMXUO) 

Operation: Multiplies two 30-digit deci~al 
numbers to produce a 60-digit decimal 
number. Input signs are expected to be C, 
F, or D. 

Linkage: 

ZAP 
ZAP 
L 
BALR 

WORKAC16,13),MPLIER 
WORKA+16C16,13),MPCAND 
15,=VCILBDXMUO) 
14,15 

Output: The product, a 60-digit decimal 
number is placed in the 32-byte field 
following the multiplicand in the working 
cell area in the TGT • 
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Decimal Division (ILBDXDIO) 

Operation: Divides a 60-digit decimal 
number by a 30-digit decimal number to 
yield a 60-diqit decimal quotient. The 
dividend and divisor are both signed 
decimal numbers, right aligned in their 
fields. 

Linkage I 

xc 

ZAP 

WORKA(32,13),Dividend 
(if dividend is 32 bytes) 

or 
WORKA(16,13),WORKA(13) 

(if dividend is 16 bytes or 
less) 

WORKA+16(16,13),Dividend 

Followed in either case by: 

ZAP 
L 
BALR 

WORKA+48 (16,13) ,Divisor 
15,=V(ILBDXDIO) 
14,15 

output: The quotient, a 60-digit decimal 
number, is in the 32-byte field following 
the divisor in the working cell area in the 
TGT. The sign is determined by the rules 
of algebra from the dividend and the 
divisor signs. No remainder is returned. 

Decimal Fixed-Point Exponentiation 
(ILBDXPRO) 

operation: Exponentiates any 30-digit 
packed. decimal base to a binary exponent. 
This SUbroutine calls packed decimal 
multiplication and division routines. 
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Linkage: 

ZAP 
L 
L 
BALR 
DC 
DC 

WORXAC16,13),BASECLl 
0, EXPONENT 
15,=VCILBDXPRO) 
14,15 
XL1'Decimal places in base' 
XL2'Decimal places required in 

result' 

Output: A 16-byte packed decimal number at 
the beginning of the working cell area in 
the TGT. 

Floating-Point Exponentiation to an Integer 
Exponent (ILBDGPWO) 

Operation: Exponentiates a double 
precision floating-point number to a binary 
exponent. 

Linkage: 

LO O,BASE 
or 

SDR 0,0 
LE 0, BASE 

Followed in either case by: 

0, EXPONENT 
(EXPONENT was converted to 
binary, if necessary) 

L 15,=V(ILBOGPWO) 
BALR 14,15 

output: The result is in floating-point 
register o. 

r!2!~ng-Point Exponentiation to a 
Noninteger Exponent (ILBDFPWO) 

0Ieration: Exponentiates a long-form 
f oating-point base to a floating-point 
exponent. 

Linkaae: 

LD 0, BASE 
or 

SOR 0,0 
LE O,BASE 

Followed in either case by: 

MVC WORXA+8CS,13) ,EXPONENT 
(EXPONENT was converted into 
long-form floating-point, 
if necessary) 

L 15,=VCILBDFPWO) 
BALR 14,15 
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out1ut: The result is in floating-point 
reg ster O. To avoid imaginary numbers 
(involving the square root of -1), the 
base is always treated as a positive 
number, and the result will always be 
positive. Any condition which would cause 
exponent overflow results in an answer 
equal to the largest floating-point numL~r. 
Any condition which would cause exponent 
underflow results in an answer equal to O. 

DATA MANIPULATION SUBROUTINES 

The subroutines described below 
roanipulate data both in virtual storage and 
on files. They also perform soue editing 
and initializing functions • 

SORT (ILBDSRTO) And MERGE (ILEOSRTO And 
ILBDMRGO) (CAl 

Sort Operation: ILBOSRTO acts as an 
interface between the COBOL generated 
object program and the Prograrr. Product 
Sort/Merge program. It links to the 
Sort/Merge program, using pararreters frow 
the COBOL object program. If INrUT 
PROCEDURE or OUTPUt PROCEDURE has been 
specified, ILBDSRTO branches at exits from 
the Sort/Merge program to the sequence of 
instructions specified in the COBOL ohject 
program. 

If, instead of the INPUT PROCEDURE, the 
USING option of the COEOL SORT statement 
has been specified, at the exit from the 
SORT/MERGE program the subroutine branches 
to the compiler-generated code to open the 
USING file(s). If more than one file is 
specified in the USI~IG statement, they are 
all opened at once. The subroutine then 
reads every record from the first file 
until end-of-file, closes it and then reads 
all the records froro the next file until 
end-of-file, closes it, and so on. 

If, instead of the OUTPUT PROCEDURE, the 
GIVING option of the COBOL SORt statement 
has been specified, at the exit from the 
SORT/MERGE program the SUbroutine branches 
to the compiler-generated code to open the 
GIVING file. the subroutine then writes 
every record onto the GIVING file and 
closes it. when the operations with it are 
complete. Finally, the subroutine returns 
ccntrol to the COBOL object program when 
the sort operation is complete. 

Sort Flow of Control: Diagram 1 (see 
"Prograro Or9&nization" Section) describes 
the logical flow arrong the three prograws 
which are active during execution of a 
COBOL SORT statement. The statement has 
specified both INPUT PROCEDURE and OUTPU'I' 
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PROCEDURE; but checkpoint records are not 
to be taken. 

The COBOL object program sets up the 
parameter list, and branches to ILBDSRTO. 
This parameter list consists of 10 address 
constants pointing to the card images 
describing the parameters for the 
Sort/Merge program (see Figure 1, items 1 
through 6). The parameter list also 
contains the addresses of the three branch 
tables and SORT-RET cell in the TGT (see 
Figure 1, items 7 through 10). After 
initialization the subroutine links to the 
Sort/Merge program. when phase 1 of the 
sort/Merge program reaches exit E15, it 
returns to the subroutine. The first tim~ 
this path is followed, ILBDSRTO branches to 
the routine in the COBOL object program 
which initializes the PERFORM statement of 
the input procedure specified. Control is 
then passed to that procedure. 

When the RELEASE statement is 
encountered in the input procedure, control 
returns to the subroutine. The subroutine 
then establishes the linkage back to the 
statement after the E15 exit instruction of 
the Sort/Merge proqram. The Sort/Merge 
program then loops through its phase 1 
operation until it is ready to receive 
another record. It then passes control to 
ILBDSRTO, which in turn passes control to 
the statement in the input procedure 
irrmediately following the RELEASE 
statement. 

This same flow of control throuqh the 
Sort/Merge program, ILBDSR~O, and the COBOL 
input procedure continues until the input 
procedure has released the last record. 
Then control passes to the end of the 
procedure, and by means of the subroutine, 
to phase 2 of the Sort/Merge program. 

The interaction among the three proqrams 
during the output procedure is essentially 
the same as during the input procedure. 
Phase 3 of the sort/Merge program returns 
to the subroutine at exit E35 whenever it 
is prepared to return a sorted record. 
Linkage between the subroutine and the 
output procedure is similar to that between 
the subroutine and the input procedure. 
After the last record has been returned by 
the Sort/Merge program, control returns 
through ILBDSRTO to the COBCL object 
program at the instruction immediately 
following the one which originally branched 
to the subroutine. 

Mer9~_2Eeration: ILBDSRTO and ILBDMRGO act 
as the interface between the COBOL object 
program and the Sort/Merge Program (Program 
Nurrober 5746-SM1). 

ILBDSRTO performs the following functions: 

18 Data Manipulation Subroutines 

• Calls ILBDMRGO for initialization 

• Links to the Sort/Merge program using . 
parameters from the COBOL object 
program. 

• At exit E32 from the Sort/Merge program 
branches to ILBDMRGO. 

• When a merged sequence is determined, 
branches at exit E35 from the 
Sort/Merge program to the COBOL object 
program OUTPUT PROCEDURE or to the code 
for the GIVING option which is the same 
as for the SORT statement. 

ILBDMRGO performs the following functions: 

• At initialization saves the following 
information 

SD buffer address 

Address of the open USING files 
routine in the COBOL object program 

Number of input files 

Recording roode of SD 

Address of error exit for VSAM 
files 

• At exit E32 from the Sort/~]erge program 

Branches to the compiler-generated 
code to open all the USING files 

Reads each record from the input 
files requested by the Sort/Merge 
program 

Passes the record to the Sort/Merge 
program for merging with a record 
from other files 

Performs a CLOSE operation on a 
file on which an end-of-file 
occurred 

Merge Flow of Control: The flow of control 
for MERGE processing is shown in Diagram 2 
in "Section 2: Program Organization." 
This diagram describes the logical flow 
among the four programs which are active 
resident in storage during execution of the 
COBOL MERGE statement. 

The COBOL object program sets up the 
parameter list and branches to ILBDSRTO. 
This parameter list consists of ten address 
constants pointing to the card images 
describing the parameters for the 
Sort/Merge program (see Figure 2). Items 1 
through 6 are set up by the COBOL compiler. 
ILBDSRTO sets up the rest of the list, then 
links to ILBDMRGO for initialization. On 
return from ILBDMRGO. ILBDSRTO links to 
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theSort/Merge program. When phase 3 of the 
sort/Merge program reaches exit E32, it 
returns to ILBDSRTO which then branches to 
ILBDMRGO. 

The first time this path is followed, 
ILBDMRGO branches to the COBOL object 
program which opens all the input files and 
passes control back to ILBDMRGO with 
pOinters to opened files, D!FS, and BLs in 
WORKING CELLS of the TGT. ILBDMRGO then 
reads a record from the input file 
requested by the Sort/Merge program, and 
establishes the linkage back to the 
statement after the E32 exit instruction of 
the Sort/Merge program. 

The Sort/Merge program loops through 
exit E32 until a merged sequence is 
established. It then returns to ILBDSRTO 
at exit E35. Linkage between ILBDSRTO and 
the OUTPUT PROCEDURE is the same as that 
for the SORT statement. (If GIVING is 
specified, ILBDSRTO writes a record onto an 
output file.> 

This flow of control through the 
sort/Merge program, ILBDSRTO and ILBDMRGO 
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at exit E32, and ILBDSRTO at exit E35 
continues until ILBDMRGO has released the 
last record to the Sort/Merge Frogram and 
after the last merged record has been 
returned by the Sort/Merge program. 
Control is passed from ILBDSRTO to the 
COBOL object program at the instruction 
immediately following the one that 
originally branches to the subroutine. 

Parameters Passed to the Sort/Merge 
Program: ILBDSRTO passes in register 1 a 
pointer to a ten-word parameter list (see 
Figure 1 for the SORT statement). The ten 
parameters contain addresses of the control 
areas that exist in virtual storage during 
execution of the SORT statement. The first 
six control areas are generated as EBCDIC 
literals by phase 51 of the COBOL compiler. 
They correspond to the control cards that 
are needed by the Sort/Merge program to 
define the specific sort operation. The 
next three control areas are tables of 
branch addresses that are located in 
ILBDSRTO. The final control area is a 
location SORT-RET in the TGT into which a 
return code is placed by the Sort/Merge 
program • 
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r-------T---------------------------------------------------------.---------------------, 

t 

t 

RECORD TYPE= {~}, LENGTH= {(1s., , , , [!5] } } 

INPFIL EXIT 

OUTFIL EXIT 

OPTION [LABEL=(.,{~})],[STORAGE=valUe] 

or 

t SORT/OPTION data-name 

(a) t MODS PH1=(,.E1S),PH3=("E3S) 
(b) MODS PH1=( •• Ell,E15),PH2=("E21),PH3=(,.E31,E3S) 

~-------+-------------------------------------------------------------------------------~ I I I 
I (!) I t PHi B Ell CHECKPOINT ROUTINE I 
I I B E15 INPUT PROCEDURE OR READ USING FILE(S) I 
I 1'::\8 I I I ~ I t PH2 B E21 CHECKPOINT ROUTINE I 
I 1"::\9 I I I \!I I PH3 B E31 CHECKPOINT ROUTINE I 
I I B E32 EXIT E32 IS NOT USED I 
I I B E35 OUTPUT PROCEDURE OR WRITE; THE GIVING FILE I 
I J I 
~-------+-------------------------------------------------------------------------------i I I I 
I @ I t Return Code (2-byte area in the TGT) I 
I I I 
~-------+-------------------------------------------------------------------------------i I I~: t indicates "address of". I 
I I I 
I IFor an explanation of each parameter, see the appropriate circled number under I 
I I"Explanation of Parameter Lists" in this section. I L _______ ~ _______________________________________________________________________________ J 

Figure 1. Parameter List Passed by ILBDSRTO for SORT 

Explanation of Parameter Lists: 

SORT or MERGE Control Statement: 

The FIELDS parameter describes the 
SORT or MERGE keys of which a 
maximum of 12 may be 
specified. For each key there 
are four parameters. 

Pn=the position within the 
record, of the high order 
byte of the control data 
field 
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In=the length in bytes of the 
control data field 

fn=the format of the data in 
each of the control data 
fields, for example, ZD 
(zoned decimal), CSL 
(leading separate 
character for ASCII) 

sn=the sequence into which the 
control data field will be 
sorted, that is, A 
(ascending>, D 
(descending) 

• 

• 

• 

• 
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r-------T-------------------------------------------------------------------------------, 
~ t MERGE FIELDS=(E~,!~,!~,§~" •• -E~a'!~a'!~a'~~a),FILES=n 

o RECORD TYPE={~} ,LENGTH={(l+,,,, [!5]) } 

~ t INPFIL EXIT 

~ t OUTFIL EXIT 

(]) t OPTION [STORAGE=valuel 

or 

t SORT-OPTION data-name 
I' o I (c) t MODS PH3 ,-, ,E32,E35) 
I 

~-------+-------------------------------------------------------------------------------i I I I 
I (2) I t PHl B Ell EXIT NOT USED I 
I I B E15 EXIT NOT USED I 
I ~8 I I I \!J I t PH2 B F21 EXIT NOT USED I 
I 11"";;\1 I I I ~ I t PH3 B E31 EXIT NOT USED I 
I I B E32 ILBDMRGO TO READ RECORDS FROM USING FILES I 
I I B E35 OUTPUT PROCEDURE OR WRITE THE GIVING FILE I 
I I I 
~-------+-------------------------------------------------------------------------------i I I I 
I @ I t Return code I 
I I I 
~-------+-------------------------------------------------------------------------------i I I~: t indicates "address of". I 
I I I 
I IFor explanation of the parameters see "Explanation of Parameter Lists" in this I 
I I section. I L _______ L-______________________________________________________________________________ J 

Figure 2. Parameter List by ILBDSRTO for MERGE 

The WORR parameter specifies the 
number of devices available 
for tape intermediate storage 
or the number of extents 
available for disk 
intermediate storage. For 
tape devices, the range of 
acceptable values is 3 through 
9. For direct-access devices, 
the range of acceptable values 
is 1 through 8. Zf no value 
is specified, default values 
of 1 and 3 will be assigned 
for disk and tape, 
respectively. 

The FILES parameter specifies the 
number of input files that are 
to be merged. If 
SORT-FILE-SIZE is specified, 
the SIZE= parameter is added 
for SORT only. 

RECORD Control state~ent: 

The TYPE parameter is used to 
differentiate between F (fixed 
length) and V (variable 
length) records. 

The LENGTH parameter for 
fixed-length records specifies 
the number of bytes (1) of one 
logical record in the input 
file. For variable length 
records the LENGTH parameter 
specifies the maximum (l~) 
number of bytes in a single 
input record. If 
SORT-MODE-SIZE exists, 1 is 
also specified. 

INPFIL Control Statement: 

The EXIT parameter indicates to 
the Sort/Merge program that 
all input records are supplied 
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at exit E15 and that a routine 
at that exit reads the input 
file and passes the records 
one at a time to the 
Sort/Merge program. 

OUTFIL Control Statement: 

The EXIT parameter specifies to 
the sort/Merge program that a 
routine at exit E35 will 
process each record after it 
has been sorted and that a 
routine at that exit writes 
the output file. This routine 
is the output procedure that 
has been specified or created. 

OPTIONS Control Statement: 

The LABEL parameter indicates the 
type of label on the work 
files. It may be U 
(unlabeled) or S (standard). 
All work files must have the 
same type of label. (Not used 
for MERGE.) If SORT-CORE-SI~E 
exists, the STORAGE= parameter 
is added. 

If SORT-OPTION is specified 
in the SD statement, the 
address of the data-name is 
passed to subroutine ILBDSRTO. 
The value contained in the 
data-name field may have the 
following format: 

OPTION 

Note: 
'fOIIow 
Figure 

[

PRINT ] PRINT=NONE 
PRINT=ALL 
PRINT=CRITICAL 

(,LABEL=("work») 

[ ,STORAGE= In !] nK 
(n,VI'RT) 
(nK,VIR'X) 

( , ALTWl<) ( , ERASE) 

[
,ROUTE=LST] 
,ROUTE=LOG 

[ ,SORT~l<=work ] 
,SORTWK=(work~, ••• workm) 

At least one blank must 
the last operand. 
3 summarizes the 
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SORT-OPTION operands and their 
defaults. The word OPTION 
must start in column 1. 

PRINT Option 

[

PRINT ] PRINT=NONE 
PRINT=ALL 
PRINT=CRITICAL 

PRINT and PRINT=ALL specify 
that all messages are to be 
printed by the Sort/Merge 
program. This includes error 
and end-of-job messages, 
control card inforrration, 
various size calculations, and 
other informative messages. 

PRINT=NCNE specifies that 
no messages are to be printed. 
It is useful if you have no 
alternate message device and 
do not want messages listed 
with other printed output. A 
message device need not be 
assigned. 

PRINT=CRITICAL specifies 
that only messages resulting 
from conditions that can cause 
program termination are to be 
printed. For more details on 
these conditions and messages, 
refer to IBM DOS/vS sort/Merge 
Programmer's Guide, Order 
No. SC33-4028. 

~: PRINT=ALL is assumed 
until the SORT-OPTION 
statement is read. Therefore, 
if PRINT=NONE or 
PRINT=CRITICAL are to be used, 
these options must precede all 
others in the SORT-OPTION 
statement. 

LABEL Option 

(LABEL: (, , work) ] 

This operand specifies the 
type of labels associated with 
the work files. The parameter 
represented by work is either 
S (standard labels) or U 
(unlabeled). This operand is 
required if the SORT-OPTION 
statement is specified and 
unlabeled work files are used . 
If it is omitted, standard 
labels are assumed for all 
files. 

• 

• 

• 

• 

• 
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----------------T-----------------------------------------T----------------------------, r Statement I Operands I Comments I 
~---oPTIoN-------t-p;iNi:{il~;~~;i;~;i;i~i~}-~;-;;i;;------t-~;f~~;:i~~----------------1 

~-----------------------------------------+----------------------------~ I STORAGE=n/(n,VIRT)/(nK, •••• ) I Default: see discussion. I 
~-----------------------------------------+----------------------------~ I LABEL=(,.work) I Default=standard labels. I 
~-----------------------------------------+----------------------------i I ALTWK I I 
~-----------------------------------------+----------------------------~ I ERASE I I 
~-----------------------------------------+----------------------------i I ROUTE={LST/LOG} I Default: PhO ~essage on I 
I I printer and console and I 
I I Phl-3 on console. I 
~-----------------------------------------+----------------------------i I SORTWK={work/(work~, ••• _workm)} I Default=(1,2, ••• rr.) I ________________ ~ _________________________________________ ~ ____________________________ J 

Figure 3. Summary of SORT-OPTION Operands 

Note: When standard labels 
are-used. the Sort/Merge 
program uses the DOS/vS system 
facilities to process these 
labels. Unlabeled tape files 
are processed by the 
Sort/Merge program. No user 
programming is required. 

STORAGE Option 

[
.STORAGE= } ;~K.VIRT) ~ ] 

~ (nK, VIRT) ~ 
This option is required to 

specify to the Sort/Merge 
program how much storage to 
use and whether it can fix 
pages • 

n specifies a decimal 
number of bytes of storage to 
be made available to the 
sort/Merge program (together 
with its user routines). nK 
specifies the decimal number 
of K (1024 bytes) of storage 
available. 

The default is the value of 
the SIZE parameter on the EXEC 
job control statement. If 
both SIZE and STORAGE are 
specified. the lower value is 
taken. If neither is 
specified, the default is the 
partition size of the required 
size calculated by the 
Sort/Merge program (but at 
least 64K), which ever is 
smaller. The Sort/Merge 
program terminates if n is 
less than 16K bytes. If n is 

greater than the partition 
size, it is ignored. 

If the Sort/Merge program 
is invoked from another 
program, the defaults are 
calculated in a similar way, 
but the value of the SIZE 
parameter and the partition 
size are adjusted downwards by 
the difference between the 
address of the Sort/Merge load 
point and the starting address 
of the partition. 

If VIR~ is specified, the 
Sort/Merge prograrr does not 
try to fix pages when running 
in virtual mode. You may need 
to specify VIRT to prevent 
interference with other jobs 
running simultaneously, or to 
allow a user-written routine 
to, fix pages. VIRT should be 
avoided whenever possible, 
since it has an unfavorable 
effect on Sort/Merge 
performance. It is ignored 
when the Sort/Merge program is 
running in real,mode. The 
value in SORT-CORE-SIZE is 
ignored if the SORT-OPTION 
clause is specified. 

ALTWI< Option 

ALTWK specifies an 
alternate work drive (tape 
only) in a sorting job. This 
doubles the maxiIruIr input file 
size allowed. ~he address of 
the alternate device must be 
different from the address of 
all other devices used in the 
job. Figure 3 shows the file 
name and default symbolic unit 
name. 
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ERASE Option 

ERASE specifies that work 
data sets used during a sort 
are to be erased at the end of 
the job. It is ignored if 
2400-series tapes are used for 
work areas. If the sort 
terminates abnormally, 

• ERASE is performed unless 
the checkpoint facility 
has been specified, 

• if ERASE is pe·rformed, and 
if a workfile has been 
pooled with output. the 
output file is also 
erased. 

Note that the Sort/Merge 
program does not close work 
data sets. even when 
terminating normally. 

ROUTE option 

[
, ROUTE=LST ] 
, ROUTE=LOG 

LST specifies that messages 
are to be routed to the SYSLST 
file by the Sort/Merge 
program. Messages requiring 
operator intervention are also 
printed on SYSlCG if allocated 
to a DOS/VS supported console 
-device. 

LOG specifies that messages 
are to be routed to the 
controls. 

~: The default is assumed 
until the ROUTE option has 
been read. 

SORTWl< Option 

[
,SORTWR:work ] 
.SORTwR=Cwork1 •• ·.workm) 

This operand specifies the 
logical unit numbers 
associated with the work 
files. The parameters within 
parentheses must be replaced 
by symbolic unit numbers of a 
maximum of three significant 
digits from 1 to 221, or a 
comma. When a comma is coded. 
or if the operand is omitted, 
the sort/Merge program uses 
the default assignment. 
Figure 4 summarizes the file 
names and default symbolic 
unit names. 
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r-------------,--------T------------------, IUse of Device I Filename I Symbolic Unit Name I 
~-------------+--------+------------------i 
I work ISCRTWK1 ISYSOOl I 
I / / I 
I / / I 
I I I I 
I ISORTWK9 /SYSCM) I 
~-------------+--------+------------------i IALTWK ISORTALT ISYSCM+l) I 
~-------------~--------~------------------i IM=the number of work files. as specified I 
/ in the SELECT statement for the SD file./ L _________________________________________ J 

Figure 4. Sort/Merge File Na~e and 
Default Symbolic Unit Names 

(!) MODS Control Statement: 

This statement specifies the exits 
used to branch out of the 
Sort/Merge program to the 
subroutine. The PHn entry 
specifies the phase in which the 
exit occurs. The Enn entry 
specifies the number of the exit 
used in branching to the 
subroutine. when RERUN has been 
specified in the COEOL source 
program (that is, when checkpoint 
records have been requested), the 
format generated is indicated by 
(b) in Figure 1. Otherwise. the 
format indicated by Ca) in Figure 
1 is used. 

Ca) This statement indicates 
to the Sort/Merge program that 
exit E15 is to be used in phase 1; 
no modification is to be made to 
phase 2, and exit E35 is to be 
used in phase 3. 

Cb) This statement indicates 
to the Sort/Merge program that 
exits Ell and E15 are to be taken 
in phase 1; exit E21 is to be used 
in phase 2; and exits E31 and E35 
are to be used in phase 3. 

(c) This statement indicates 
to the Sort/Merge Program that no 
modifications are to be made to 
Phases 1 and 2, and that Exits E32 
and E35 are to be used in Phase 3. 

PHl (Phase 1 Branch Table): 

This branch table consists of 
branch instructions that the 
Sort/Merge program uses when a 
phase 1 exit is requested on the 
MOOS control statement. It is not 
used for MERGE. The three branch 
tables are assembled in the SORT 
subroutine according to the form 
shown in Figure 1. To pass 
control to a routine at a 

• 

• 

• 

• 

• 
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particular exit, the Sort/Merge 
program uses the branch table and 
a fixed displacement associated 
with each program exit and then 
branches to the routine indicated. 

For example, when the 
Sort/Merge program goes to the E15 
exit, it loads register 15 with 
the address of the beginning of 
the table and issues a BAL 
14,4(15) instruction. The 
Sort/Merge program passes in 
register 1 the address of a 
parameter list containing pointers 
to any records, checkpoint lists, 
etc., applicahleto that exit. 

PH2 (Phase 2 Branch Table): 

This branch table is used to pass 
control to the CheckpOint 
subroutine (ILBDCRPO) during Phase 
2 of the Sort/Merge program, if 
the E21 exit is specified (see 
Figure 1, item 6b). It is not 
used for MERGE. 

PH3 (Phase 3 Branch Table): 

This branch table is used to 
return a sorted record to 
ILBDSRTO. It is also used to pass 
control to the Checkpoint 
subroutine, if the E31 exit is 
specified. 

~ Return Code: 

The Sort/Merge program stores a 
return code of 0 or 16 indicating 
the success or failure, 
respectively, of the sort 
procedure. The user can test the 
return code by referring to the 
reserved word SOR~-RETURN. 

~ PH3 (Phase 3 Branch Table) 

This branch table is used to 
branch to ILBDMRGO to get a record 
from one of the input files to be 
merged or to return a merged 
record to ILBDSRTO from the 
sort/Merge Program • 

Licensed Material - Property of IBM 

Linkage to ILBDSRTO for SORT or MERGE: 

MVC PARAM CELLs,literal-l for SORT FIELDS 
MVC PARAM CELLS,literal-2 for RECORD TYPE 
LA O,PARAM CELLS for SORT FIELDS 
LR 1,0 
LA 1,PARAM CELLS for RECORD TYPE 
LA 2,INPFIL 
LA 3,OUTFIL 
LA 4, OPTIONS (SORT without SORT-OPTION 

specified in SO> 

or 

LA 4,SORT-OPTION data-name (SORT with 
SQRT-OPTION 
data-name 
specified in 
So> 

LNR 4,4 

SR 
STM 
LA 
LA 
LA 
LA 
STM 
LH 

STH 
L 
BALR 

or 

4,4 (MERG~) 

O,4,WORl<CELLS 
O,MODS 
1,INPUT P~OCEDURE 
2,Input buffer 
3,OUTPUT PROCEDURE 
0,3,WORKCELLS+16 
4,-number of USING files· 

4,WOR1<CELLS+3S 
15,=V(ILBOSRTO) 
14,15 

SO~T only 

The code generated to open USING files 
for MERGE and SORT and pass back DTF and BL 
addresses to ILBDMRGO and ILBDSRTO is as 
follows: 

GN1 EQU • 
ST 14,XSA return address to 

ILBDSRTO or ILBDMRGO 

The OPEN code for multiple file-names is as 
follows: 

L 1,DTF#2 open coding for 
L 2,BL#2 multiple file-names 
STH 1,2,WORKING CELLS#l 
L 1,DTF#3 
L 2,BL#3 
STM 1,2,WORKING CELLS#9 
MVI WORKING CELLS#9,X'SO' generated 

only if 
VSAM file 

L 
BC 

GN2 EQU 

14,XSA 
15,14 
• 
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Before control is passed to ILBDSRTO, 
addressability is set up for the parameters 
that are needed in the Sort/Merge program 
and for the input and output procedures 
that have been specified. 

Qutput: If the GIVING option is employed, 
the output is the sorted or merged file; if 
not, the output is sorted records passed 
singly. 

Linkage to ILBDMRGO from IIBDSRTO: 

At initialization the code is: 

L 1, A (SDEUFFER) 
L 2,A(USING GN) 
LH 3,'NUM OF USING FILES' 
LA 4,1 If SO recording 

Irode is V or S 
or 

SR 4,4 If SD recording 
mode is F 

L 15, =V (ILBDMRGO) 
L 5,A(ERROREXIT) 
BAL 14,4(15) 

At exit E32 from the Sort/Merge program the 
code is: 

L 15,=V(ILBDMRGO) 
BR 15 

output: The record is passed to the 
Sort/Merge program for merging. 

Dummy SORT CILBDDUMO) 

Operation: This subroutine is a 2-byte 
dummy subroutine which is loaded after the 
object module. If the SYMDMP option is not 
specified, the load point of ILBDDUMO is 
used as the load point for the DOS/VS 
Operating System SORT Prograrr. If the 
SYMDMP option is specified, the load point 
of the SORT program is determined by adding 
the length of the allocated SYMD~P modules 
and tables to the load point of ILBDDUMO. 

Linkage: None. 

output: None. 

Move (ILBDVt100) 

Operation: Used when one or both operands 
are variable in length or exceed 4096 bytes 
in length and the MVCL instruction cannot 
be used because the operands overlap. The 
variable-length operand may exceed 256 
bytes. The subroutine has two entry 
points, depending upon whether the move is 
left justified or right justified. 
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Linkage: 

L 
or 

L 
BALR 
DC 

DC 

15,=V(ILBDVMOO) (left-justified) 

15,=VCILBDVM01) (right-justified) 
1,15 
XL10'Cperand-A Infor~ation' 

(See Note) 
XL10'Operand-B Information' 

(See Note) 

Note: substitute one of the following: 

For a variable-length operand: 

DC 
DC 

DC 
DC 

DC 

XL1'Type code' 
AL3(displacereent of the variable

length cell in the TGT from the 
base register code) 

AL1Cbase register code) 
AL3(displacement of base locator 

from the above base register) 
XL2'Displacement of item from 

BL address' 

For a fixed-length operand: 

DC XL1'Type code' 
DC XL3'Length of operand' 
DC AL1Cbase code) 
DC AL3Cdisplacerr.ent of item from 

above base) 
DC XL2'Displacement of item from 

BL address' 

The Type codes are: 

Bit 
-0-

1 
2 
3 

4-7 

Output: 

Meaning, if on 
Figurative cdnstant 
Not used 
Variable length 
Direct pointer to the Program 

Global Table Cfor a literal) 
Not used 

None. 

Moving Characters (ILBDMOVO) [CBl 

Operation: This subroutine executes an ~roc 
instruction of any length. 

Linkage: 

L 
L 
L 
L 
BALR 

3 ,LENGTH 
5,ACReceiving field) 
2,ACSending field) 
15, =V (ILBDMOVO) 
14,15 

output: The MVC is executed if the length 
is positive. 

• 

• 

• 
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Transform (ILBDVTRO) 

Operation: This subroutine translates a 
field (operand) of variable length or of a 
length greater than 256 bytes. It uses the 
translate table. ILBDTRNO, which it moves 
to a work area and then modifies according 
to the needed transformation. 

Linkage: 

L 
L 
BALR 
DC 
DC 
DC 
DC 

DC 

2,=A(ILBDTRNO) 
15, =V( ILBDVTRO) 
1,15 
XL1-Type code' (see Note) 
XL3'Length of item' 
ALl (base code) 
AL3(displacement of pointer in 

TGT or displacement of literal 
text) 

XL2 1 Displacement from BL' 

~: The Type code bits are: 

Bit Meaning. if on 
O-I Not used 

2 variable-length item 
3 Direct pointer (for example, a 

pointer for a literal or TALLY) 
4-7 Not used 

output: The data field is transformed as 
requested. 

MOVE Figurative Constant (ILBDANFO) 

Operation: This subroutine moves a 
figurative constant of more than one 
character into a nonnumeric receiving 
field. The result may be right or left 
justified. 

Linkage: 

L 
LA 
LA 
L 
BALR 
DC 

DC 

O,Length of receiving field 
1,Receiving field 
2,Figurative constant 
15. =V (ILBOANFO) 
14,15 
X'OO'(Flag byte: Bit 0 = 1 if 

the receiving field is 
right adjusted) 

X'OO'(Length of figurative 
constant) 

Output: The receiving field is filled with 
the figurative constant • 
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MOVE to Right-Justified Field for 
SYstem/370 (ILBDSMVO) 

Operation: This subroutine moves 
characters into a right-justified receiving 
field when the user has specified IBM-370 
in the OBJECT-CCMPUTER paragraph and the 
receiving field is either greater than 512 
bytes in length or variable in length. 

Linkage: 

LA 
LH 
LA 
LH 
L 
BALR 

O,Receiving field 
l,Length of receiving field 
2,Sending field 
3.Length of sending field 
15, =V (ILBDSMVO) 
14.15 

output: The characters are transferred to 
a right-justified receiving field. 

Calling Information: Called by compiled 
code. 

Alphanumeric Edit (ILBDANEO) 

Operation: This subroutine moves a 
data-name, literal, or figurative constant 
into a right- or left-adjusted alphanumeric 
edited field. Each group of XiS in the 
PICTURE is treated as an individual field. 

Linkage: 

L 
LA 
LA 
LA 
L 
BALR 
DC 

DC 
DC 

O,Length of sending field 
l,Sending field 
2,Receiving field 
3,Edit mask (see Note 1) 
15,=V(ILEDANEO) 
14,15 
X'OO'(Flag byte; see 

Note 2) 
X'OO'(Mask length) 
X'OOOO'(Receiving length) 

Note 1: Edit mask is an encoded form of 
the COBOL alphanumeric edit picture. 

Note 2: 

Bit Meaning. if on 
-0- Right-adjusted receiving field 

1 Sending field is a figurative 
constant 

2-7 Not used 

output: The completed alphanu~eric edited 
move. 
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STRING (ILBDSTGO) [CBA] 

Operation: The subroutine moves one or 
more data items contiguously into a 
specified receiving field following the 
rules for the STRING verb. The 
subroutine moves allor, when DELIMITED 
BY is specified, part of each data item 
in the sending fields. If the number of 
characters to be moved exceeds the length 
of the receiving field, or if the value 
of POINTER is less than one or greater 
than the size of the receiving field, an 
overflow condition exists. If an 
OVERFLOW routine was specified, it 
receives control in response to an 
overflow condition. 

Linkage 

LA 
LA 
LA 
LA 
LA 
LA 
LA 
BALR 

FIELDA 
FIELDB 

FIELDC 

where 

O,FIELDA 
1,FIELDB 
2,FIELDC 
3,receiving field 
4,length of POINTER 
5,POINTER 
15, =V (ILBDSTGO) 
14,15 

DC CL2'Length of receiving field' 
DC AL4(parameter set 1) 

AL4(parameter set 2) 

XL1'SO' 
AL3(last parameter set) 

DC XL1'Number of sending fields in 
parameter set l' 

XLI 'Number of sending fields 
in last parameter set' 

the parameter set format for sending 
fields and delimiters is as follows: 

DC XL1'Switch byte' (see Note 1) 
DC XL3'Size of field' 
DC XL1'Base of base locator' 
DC XLl - Unused 
DC XL1'Locator of base locator' 
DC XL2'Displacement from base locator' 

There is one parameter set for each 
sending field, followed by one set for 
the delimiter. However, if the delimiter 
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is SIZE, X'FFFF' is generated instead of 
the parameter set. 

Note: Switch byte has the following 
meanings: 

Value 
X'10' 

X'20' 
X'40' 

Meaning 
Tield is a literal or 

figurative constant, pointer 
is direct 

Pointer is direct 
Size field contained the 

displacement of the VLC in 
the TGT for a sending field 
or delimiter 

Output: The concatenated data items in 
the specified receiving field. 

Calling Information: Called by compiled 
code. Caiis subroutine ILBDCVBO and 
ILBDACSO. 

UNSTRING (ILBDUSTO) [CBB] 

Operation: The subroutine separates 
contiguous data and moves it from one 
sending field into one or more receiving 
fields according to the rules for the 
UNSTRING verb. 

When the subroutine is entered for the 
first time for an UNSTRING statement, 
storage is obtained and initialization 
processing is performed. The subroutine 
checks whether the POINTER value, if 
specified, is less than one or greater than 
the size of the sending field. If so, the 
return address associated with the OVERFLOW 
option is taken. 

Following the above processing, or upon 
subsequent entries to UNSTRING, or after 
processing each of the four possible types 
of fields, the subroutine checks for the 
end of the input parameter fields. If the 
end has been reached, end processing is 
performed and control is returned to the 
calling program. If the end of the sending 
field has not been reached when the final 
call to UNSTR:NG has been executed, an 
overflow conditio~ exists and the return 
address associated with tr..e OVERFLOW option 
is taken. If the end of the input 
parameter fields has not been reached, the 
subroutine determines what type of field 
has been specified as input: DELIMITED BY, 
RECEIVING, DEI lIMITER IN, or COUNT IN. 

For a DELIMITED BY field, a Delimiter 
table is created and an entry is made for 
each dalimiter. An entry contains the flag 
byte from the input parameters, and the 
address and lenath of the delimiter. The 
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count of delimiters processed is saved (if 
this is the first call) as the number of 
entries in the table and the input 
parameter field is updated by the length of 
the parameter field for DELIMITED BY. The 
subroutine then checks for the end of the 
input DEL~MIThD BY parameter fields and 
continues as described above. When there 
are no more DELIMITED BY fields, the 
subroutine checks for otner types of 
fields. 

For a RECE1VING field, the subroutine 
gets the addrp.ss of ~,e next byte of the 
sending field to be processed. If the end 
of the sendin; field has been reached, 
processing is terminated, and although no 
overflow condition exists, the return 
address assoc1ated with the OVERFLOW option 
is taken. 

If the end of the cending field has not 
been reached, the subroutine checks for 
delimiters. Xf no delimiters were 
specified, the size of the field to be 
moved from thp. sendin~ field to the 
receiving field is equal to the size of tne 
receivihg field. 

If delimiters were specified, the 
subroutine scans the sending field for a 
match with anyone of the delimiters 
stored in the delimiter table. If a 
match is found, the size of the sending 
field is equal to the length of the field 
extending from the location of the next 
byte of the sending field to be processed 
to the location of the first character of 
the delimiter or the end of the sending 
field, whichever comes first. If the 
match is not equal and if PROGRAM 
COLLATING SEQUENCE is in effect, the 
operands are translated according to the 
collating sequence specified. 
Information about the delimiter is saved 
for later use in processing the DELIMITER 
IN field. 

When the length of the sending field 
has been determined, processing to 
prepare the data to be moved is 
performed. An internal routine performs 
the move according to the receiving field 
type. After moving the data, POINTER and 
TALLY, and the address of the next byte 
of the sending field to be processed are 
updated. 

If a delimiter was found, the subroutine 
now checks to determine whether ALL was 
specified. If ALL was specified, the 
subroutine determines the number of 
complete de1imiters that follow in the 
sending field and, accordingly, updates the 
size and end address of the delimiter 
field, which was saved for DELIMITER IN 
processing_ In all cases, whether there is 
a delimiter or not, the subroutine updates 
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the input parameter field by the length of 
the parameter field for RECEIVING and 
branches to check for other types of fields 
or for the end of the input parameter 
fields. The size of the isolated delimiter 
field is added to the POIN~ER value either 
at the beginning of processing for the next 
RECEIVING field or at the end of the 
SUbroutine if this,is the last call. 

For a DELIMITER IN field, the 
information stored while processing a 
RECEIVING field is used to determine how 
much of the delimiter field is to be moved 
to the DELIMITER IN field. The subroutine 
then handles the move in the same manner as 
for a RECEIVING field. After moving the 
delimiter field, the subroutine updates the 
input parameter field by the length of the 
parameter field for DELIMITER IN and 
branches to check for other types of fields 
or for the end of the input parameter 
fields. 

For a COUNT IN field, the subroutine 
generates a call to the subroutine entry 
point ILBDCVBl, which performs the actual 
processing for this field. Upon return 
from ILBDCVB1, the subroutine updates the 
input parameter field by the length of 
the parameter field for COUNT IN and 
branches to check for other types of 
fields or for the end of the input 
parameter fields. 

Linkage 

If POINTER and/or TALLYING is specified, 
a call to ILBDCVBO precedes these 
instructions. 

L 15,GNl 
BALR 1,15 

(generated code for statements 
following the UNSTRING verb) 

• First call to ILBDUSTO for an UNSTRING 
verb 

GNl ST 

L 
MYI 

L 
L 
L 
BALR 
Input 

GNxl L 
BALR 

1,PARAM CELLS 

(possible subscripting) 

2,OVERFLOW return address 
WORKING CELLS, indicator whether 

OVERFLOW specified 
3.sending field address 
4,length of sending field 
15,GNxl 
1,15 
parameter fields (see note) 
l5,-V(ILBDUSTO) 
14,15 

In addition to the above instructions, 
the following information is placed in 
the WORKING CELLS field of the TGT if 
needed: 
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Byte Contents 
0 =X'FF' if overflow specified 

=X'OO' if overflow not 
specified 

1 This COBOL program's character 
for COMMA 

2 This COBOL program's character 
for DECIMAL POINT 

3 This COBOL program's character 
for CURRENCY SIGN 

4-1 Address of ILBDCVBO 

In the TGT working cells, the TUNSF bit 
(X'20') in the TGWRKCL2 field 
(TGT + X'74') is set to indicate that 
this is the first call to ILBDUSTO for 
this UNSTRING verb. If this is the last 
call, the TUNSL bit (X'lO') is set. (It 
is possible for both first and last 
indicators to be set on in the case where 
this is the only call to ILBDUSTO.) In 
the case where this is a first call and a 
subsequent call is expected. TGWRKCL2 is 
set to X'OO' on return to compiled code 
from any but the last call. In ILBDMNSO, 
the SCUSTWRK field (ILBDMNSO + 8) 
contains either the address of a work 
area obtained through a GETVIS macro 
instruction or zeros to indicate that 
ILBDUSTO must obtain the work area. If 
the work area has been obtained, the 
initial POINTER and TALLYING values have 
been placed in bytes 4-19 of this work 
area. 

• Subsequent calls for an UNSTRING verb: 

L 
BALR 
Input 

GNx2 L 
BALR 

• Last call 

L 
BALR 
Input 

GNx3 L 
MVI 
L 
BALR 

15,GNx2 
1,15 
parameter fields (see 
15, v- (ILBDUSTO) 
14,15 
for an UNSTRING verb : 

l5,GNx3 
1,15 

note) 

parameter fields (see note) 
register, address of SUBCOM 
TGWRKCL2,TUNSL 
l5,-V(ILBDUSTO) 
14,15 

OVERFLOW return address -- If POINTER 
and/or TALLYING is specified, a call to 
ILBDCVBl is generated. 

L 15,PARAM cells 
BCR 15,15 

Note: The format of the input parameter 
fields is as follows: 

DC XL1'Type Flags' 

Bits 
0-1 

Contents 
10 bits 
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2 

3 

4-7 

Code 
Oi) 
01 
10 
11 

Meaning 
DELIMITER field 
RECEIVING field 
DELIMITER-IN field 
COUNT-IN field 

If 1, All specified for 
DELIMITER field (also may be 
set for COUNT-IN field with 
different meaning for use by 
ILBDCVBO subroutine) 

If 1, base locator is 
direct, only valid for a 
DELIMITER field, 0 for other 
field types 

As indicated in the 
following chart: 

Code 
0000 
0001 
0010 

Meaning 
Variable group 
Alphanumeric 
Alphanumeric, 

0110 

0111 

1000 

1001 

1010 

1011 
1100 

1101 

right-justified 
External decimal, 

unsigned 
External decimal, 

trailing overpunch 
External decimal, 

leading overpunch 
External decimal, 

separa~e trailing 
External decimal. 

separate leading 
Binary 
Internal decimal, 

unsigned 
Internal decimal, 

signed 

DC XL3'Length to be considered from 
sending field AL3(VLC) if this is 
a variable group field' 

DC AL4(base locator) 
DC XL2'DISPLACEMENT' -- these two 

fields are used to compute address 

The preceding ten bytes are present for all 
types of fields; the following fields are 
present only for type specified. 

• DELIMITER Field 

DC XL1'NN' sequence nurober starting at 
zero 

• RECEIVING or DELIMITER-IN field if 
numeric. 

DC 

DC 

XL1'Number of digits to right of 
decimal' 

XL1'Scaling factor' 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Output: The characters are transferred 
to the receiving field. 

Calling Information: Called by 
sUbroutine ILBDUSTO. Calls no other 
subroutines. 

INSPECT-(ILBDINSO) [CBC] 

Operation: When this re-entrant routine 
receives control to implement the INSPECT 
statement, the compiler has already 
explicitly defined any implied operands. 
The four major sections of ILBDINSO then 
perform as follows: XSETUP obtains a 
work area and performs initialization 
housekeeping. XDELIM sets up the 
delimiter limits for each clause, and 
builds a translate table. XSCAN scans 
the identifier, performing replacement 
and tallying as necessary. XTERM loops 
back to XDELIM if a Format 3 INSPECT has 
only completed the TALLYING portion, 
otherwise, it performs termination 
housekeeping. 

Linkage 

LA 
LA 
L 
BALR 

1,parameter list 
13,TGT 
15 ,V (ILBOINSO) 
14,15 

The parameter list is: 
~ Byte !!!!. 

o XXO switches for 10-1 
(internal format 
information) 

1-3 length of 10-1 
2 0-3 address of 1D-1 
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The following seven words are repeated 
for each TALLYING or REPLACING opera
tion to be performed (the final such 
group is denoted by the high-order bit 
beinq on): 

2 

3 

4 

5 

6 

Byte 

o 

2 

3 

0 
1-3 

0-3 

0 
1-3 

0-3 

0 
1-3 

~ 

YY switches (same as 
corresponding verb) 

XX1 switches for OP-1 
(internal format 
information) 

XX2 switches for OP-2 
(internal format 
information) 

XX3 switches for OP-3 
(internal format 
information) 

set to zero 
length of OP-1 (TALLYING 

or REPLACING operand) 

address of OP-1 

set to zero 
length of OP-2 (comparand; 

zero if CHARACTERS) 

address of OP-2 

set to zero 
length of OP-3 

7 1-3 address of OP-3 (INITIAL 
operand~ zero if omitted) 

OutPut: Updated TALLYING and REPLACING 
identifiers. 

Calling Information: Called by the 
compiled code. Calls ILBDCMMO (for 
GETCORE/FREECORE operations), ILBDCVBO 
(for binary conversions), and ILBDACSO 
(for alternate collating sequence 
comparisons) • 
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SEARCH (ILBDSCHO) 

Operation: This subroutine searches a 
table using a binary search technique and 
returns the address of a desired table 
entry to the calling routine. From one to 
twelve keys may be specified, all of which 
must be satisfied for a successful search. 
The table must have been presorted on all 
keys, and all entries must be of the same 
length. If the search is unsuccessful, 
control is returned to the AT END address 
specified by the caller. The subroutine is 
called by code generated from processing a 
SEARCH ALL statement. 

Linkage: 

LA 
LA 

CNOP 
L 
BALR 
DC 
DC 
DC 

O,Search argument 
1,Table 'descriptor (See 

Note 1) 
2,4 
15,=V(ILBDSCHO) 
14,,15 
x·nn·(See Note 2) 
X'nn·(Length of first key) 
X'nnnn'(Offset of first key 

from the beginning of table 
entry) 

(Same 4 bytes 
of information 
for each key) 

Note 1: The table descriptor is a 16-byte 
area starting at TEMP STORAGE-4 in the TGT 
and is in the following format: 

Byte 
0-3 
4-7 
8-11 
12 
13 

14-15 

Meaning 
Table address 
Maximum number of occurrences 
AT END address 
Number of keys 
Not used 
Length of a table entry 

The search argument is in a location 
starting at TEMP STORAGE-2 in the TGT. 

Note 2: 

Bit 
-0-

1 
2 
3 
4 

5-7 

The type of key is as follows: 

Meaning 
l=ascending~ O=descending 
Binary 
packed decimal 
Zoned decimal 
Alphanumeric 
Not used (all bits 0) 

output: If the desired entry is found, its 
address is returned in register 0, and 
control is returned to the instruction 
appearing after the in-line key 
descriptions. If the entry is not found, 
control is returned to the AT END address. 

The instructions following the key 
entries cause the index-name associated 
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with the level of the table being searched 
to be set to the displacement of the found 
entry. 

segmentation (ILBDSEMO) (CC] 

Operation: This subroutine performs the 
loading and initializing for the 
segmentation feature of the compiler when 
LANGLVL(l) is used. If the GO TO 
statement has a VN as its operand, this 
subroutine will do one of the following: 

1. Load and initialize, if the segment of 
destination is independent and not in 
virtual storage. 

2. 

3. 

4. 

Load only, if the segment of 
destination is overlayable and not in 
virtual storage. 

Initialize only. if the segment of 
destination is in virtual storage, 
independent, and not the same as the 
origin of branch. 

Branch to the desired entry point, if 
the segment of destination is in the 
root segment. 

5. Branch to subroutine ILBDDBGO if the 
SYMDMP option is in effect. 

If the GO TO has a PN as operand, the 
subroutine will load a segment if it is not 
in virtual storage. 

ILBDSEMl is an alternate entry point to 
the SUbroutine. If the subroutine is 
entered at ILBDSEM1, the Procedure Block 
for the PN is loaded into register 11, and 
the priority and PN address are calculated 
and 10aded into register 0 to simulate the 
linkage to ILBDSEMO~ then operation is the 
same as for entry point ILBDSEMO. 

Linkage: 

For programs for which the optimization 
option (OPT) has not been specified: 

If GO TO with VN as operand: 

L 
L 
BALR 
DC 
DC 

15,=V(ILBDSEMO) 
O,VN# 
14,15 
X'PTY' 
X·OO· 

IF GO TO with PN as operand: 

L 
L 
LCR 
BALR 

15,=V(ILBDSEMO) 
O,PN# 
0,0 
14.15 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

For programs for which the optimization 
option (OPT) has been specifiedz 

If GO TO with VN as operand: 

L 
L 
BALR 
DC 
DC 

15,=V(ILBDSEMO) 
O,VNI 
14,15 
X'PTY' 
X· 00' 

If GO TO with PN as operand: 

L 
BALR 
DC 
DC 
DC 

15, =V( ILBDSEM1) 
14,15 
X·priority' 
X·Block number' 
XL2'Displacement of PN from 

block' 

If GO TO DEPENDING ON: 

Control passes to entry point ILBDSEM1 
from subroutine ILBDGDOO with register 
14 pointing to a 4-byte parameter list 
as described above. 

Output: There is no output from this 
subroutine • 

GO TO DEPENDING ON (ILBDGDOO, ILBOGDOl, 
ILBDGD02) [CCA1 

Operation: These routines handle 
conditional independent segment refresh. 
ILBOGDOO uses the value of a particular 
data name as an index into a list of 
constants for each PN specified and then 
transfers control to the proper PN. If 
the value of the data name is greater 
than the number of PNs specified, 
control returns to the next instruction 
after the calling sequence. The 
subroutine uses the set of constants to 
determine the address of the PN, loads 
the procedure block for that PN into 
register 11, ~nd then branches to the 
PN. Entry pOints ILBOGDOl and ILBOGD02 
are called to refresh an independent 
segment when the destination has (or may 
have) a different priority from the 
origin. ILBOGDOl will initialize the PN 
cells of the target segment if it differs 
from the origin and is higher than 49; 
return is to the caller. ILBOGD02 is 
invoked for a PERFORM n TIMES statement; 
it performs a similar initialization 
function, but does not return to the 
caller--rather, it goes directly to the 
destination segment • 
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Linkage: This subroutine is called only 
when the optimization option (OPT) is 
requested and a GO TO DEPENDING ON 
statement is used. 

1 set of 
constants 
for each 
PN 
specified: 

ILBDGDOl 

LH 
L 
L 

SR 
L 
BALR 
DC 
DC 
DC 

IC RO,priority 

SR 0,0 

IC Rl,priority 

3,Number of PN's in lie 
1,Contents of data namE 
2,=V(ILBDSEM1) 

or, if the program 
is not segmented, 

2,2 
15,=V(ILBDGDOO) 
14,15 
X" priority' 
X'Block' number' 
XL2'Displacement of PN 

from block' 

Priority of origin 
segment or, if 
origin already 
known to have 
different priority 
from target. 

Target segment 
priority 

L 15,-V(ILBDGD1) 
BALR 14,15 

ILBDGD02 

IC RO,priority Priority of origin 
segment or 

SR 0,0 if origin already 
known to have 
different priority 
from target. 

L l,org. Byte 0- priority 0 
target segment 
Bytes 1-3- Address 
within target 
segment • 

L l5,-V(ILBDGD02) 
BR 15 

Output: There is no output from this 
subroutine. 

ILBDDTEO, ILBDDTE1, 

Operation: The subroutine performs thrE 
functIons in response to the use of the 
DATE, DAY, and TIME special registers. 
ILBDDTEO calculates the time in the for~ 

hour minute second hundredth-of-a-secon( 
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ILBDDTEI calculates the date in the form: 

year month day 

ILBDDTE2 calculates the day in the form: 

year day 

Linkages: 

ILBDDTEO (for TIME) 

LA 2,receiving field 
(temp storage 2) 

L l5,-V(ILBDDTEO) 
BALR 14,15 

ILBDDTEI (for DATE) 

LA 2,receiving field 
(temp storage 2) 

L 15,-V(ILBDDTEl) 
BALR 14,15 

ILBDDTE2 (for DAY) 

LA 2,receiving field 
(temp storage 2) 

L l5,-V(ILBDDTE2) 
BALR 14,15 

Output: The date, time, or day is placed 
in temporary storage; the compiler then 
generates code to move the date, time, or 
day to the receiving field. 

Calling Information: Called by compiled 
code. Calls no other subroutines. 

SUBROUTINES FOR LIBRARY MANAGEMENT 

The subroutines that control storage 
additions or deletions are described here. 

Subroutine (ILBDCMMO, 

Operation: 

This subroutine will get storage and free 
storage for COBOL library sUbroutines 
requiring storage additions or 
deletions. A GETVIS is always issued for 
a 4K or larger block. The larger GETVIS 
requests are made when the user's request 
plus chaining needs (8 bytes for each 
block) exceed 41. All GETVIS block 
requests are rounded to the next 4K 
boundary. User requests are then chained 
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into the 4K blocks retrieved and the 
address of the storage is returned to the 
user. User requests are rounded to the 
next 128-byte boundary. 

ILBDCMMO Linkage: 

For GETCORE 

L 
L 
BALR 

O,length 
15,-V(ILBDCMMO) 
14,15 

Address returned in Rl. 

For FREECORE: 

L l,address 
L lS,-V(ILBDCMM1) 
BALR 14,15 

Outeut: User regulated blocks of storage 
chaIned into the storage chain. 

TEST AND COMPARE SUBROUTINES 

The sUbroutines described below test 
certain characteristics of items in virtual 
storaqe. Condition codes or return codes 
indicate the results of the test or 
comparison. 

Class Test (ILBDCLSO) 

Operation: This subroutine performs a test 
to determine whether a field is alphabetic" 
external decimal, or internal decimal. The 
field (operand) will be variable length or 
of a length greater than 256 bytes. The 
subroutine uses one of five tables: 

ILBDATEO 
I LBDETB 0 
ILBDITBO 
ILBDUTBO 
ILBDWTBO 

(alphabetic) 
(Signed external decimal) 
(signed internal decimal) 
(unsigned internal decimal) 
(unsigned external decimal_ 

numeric edited, 
alphanumeric, and 
alphanumeric edited) 

The address of the table is loaded into 
register 2. The tables are 256-byte 
translate tables which enable the 
subroutine to perform testing. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Linkage: 

For fixed-length operands: 

L 2,=V(Table) 
lS.=V(ILBDCLSO) 
1,15 
XL1'Type code' 
XL3'Length of item' 
ALl (base code) 

L 
BALR 
DC 
DC 
DC 
DC AL3(displacement of pointer in TGT 

to data name 
DC XL2'Displacement of item 

from BL address· 

For variable-length operands: 

L 
L 
BALR 
DC 
DC 

DC 
DC 

DC 

2,=V(Table) 
15,=V(ILBDCLSO) 
1,15 
XL1-Type code· 
AL3(displacement of the 

variable-length cell 
in the TGT) 

ALl (base code) 
AL3(displacement of item 

from above base) 
XL2-Displacement of item 

f::om Bt address' 

where the type code bits are: 

Bit Meaning. if on 
O-I Not used 

2 Variable-length item 
3 Direct pointer (for example, 

a literal or TALLY) 
4-7 Not used 

OutPut: The condition code is set to 0 
when the test is true, and to nonzero 
when the test is false. 

Compare (ILBDVCOO) 

for 

Operation: Compares two operands, one or 
both of which are variable in length or are 
greater than 4096 bytes in length. When 
control is returned to the object program, 
the condition code is set to indicate 
whether operand-A is less than, equal to. 
or greater than operand-B. 

Linkage: 

L 
BALR 
DC 

DC 

15,-V(ILBDVCOO) 
1,15 
XL10'Operand-A Information' 

(sp-e note) 
XL10·0perand-B Information' 

(see note) 
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~: Substitute one of the following: 

For a variable-length operand: 

DC 
DC 

DC 
DC 

DC 

XL1'Type code' 
AL3(displacement of the variable

length cell in the 'l'GT from the 
base register code) 

ALl (base register code) 
AL3(displacement of base locator 

from above base register) 
XL2'Displacement of item from 

BL address' 

For fixed-length operand: 

DC XLl-Type code' 
DC XL3-Length of operand' 
DC ALl(base code) 
DC AL3(displacement of item from 

above base) 
DC XL'Displacement of item from BL 

address' 

The type codes are: 

Bit Meaning. if on 
-0- Figurative constant 

1 Not used 
2 Variable length 
3 Direct pointer to the Program 

Global Table (for a literal) 
4-7 Not used 

Output: The condition code is set to 
indicate whether Operand-A is less than, 
equal to, or greater than Operand-B. 

Compare Figurative Constant (ILBDIVLO) 

Operation: This subroutine co~pares a 
data-name operand and a figurative constant 
of more than one character. The figurative 
constant is always the second operand. 

Linkage: 

MVC 
L 
L 
LA 
LA 
L 
BALR 

Par am Cell-l,PIGCON 
O,Lenqt.h of figurat.ive constant 
1,Length of data name operand 
2,Param Cell-l 
3,Data name 
15, =V (ILBDIVLO) 
14,15 

outtut: The condition code is set to 
ind cate whether the data-name operand 
is less than, equal to, or greater 
than the figurative constant • 
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Comparison with Alternate Collating 
Sequence (ILBDACSQ, ILBDACS1) [CCD] 

Operation: ILBDACSO compares operand 1 
to operand 2 (both unsigned display or 
group), where operand 1 is either an 
identifier or a literal (other than a 
figurative constant) and operand 2 is 
either an identifier or a literal (other 
than a multi-byte figurative constant). 
ILBOACSl is similar, except that operand 
2 is a multi-byte figurative constant 
(that is, all 'XX ••• ' for XX with length 
2 or greater). 

Linkages: 

ILBDACSO 

LA 
L 
LA 

L 

LA 
L 
BALR 

O,operand 1 
l,length of operand 1 
2,operand 2 (omitted if a l-byte 

figurative constant) 
3,length of operand 2 (0 if a 

10byte figurative constant) 
l3,TGT 
15 , =V ( I LBDACS 0 ) 
14,15 

In the TGT, iTB1PCS will have been set if 
an alternate collating sequence was 
specified; if so, tTPCSADR points to the 
transfer table. 

ILBDACSl 

L 
L 
LA 
LA 
LA 
L 
BALR 

O,length of figurative constant 
l,length of identifier 
2,figurative constant 
3,identifier 
l3,TGT 
15, =V (ILBDACS1) 
14,15 

The TGT indicators are the same as for 
ILBDACSO. 

Output: The condition code is set to 
high, equal, or low, according to the 
result of the comparison. 

Calling Information: This re-entrant 
routine can be called by either the 
compiled code or by the ILBDINSO 
subroutine. Calls no other subroutines. 
In the TGT of ILBDACS's caller, iTB1PCS 
will have been set on if the user 
specified an alternate collating 
sequence; if so, #TPCSADR points to the 
transfer table. 

UPSI (ILBDUPSO) 

Operation: This subroutine initializes the 
UPSI bytes in the TGT. It is called at the 
beginning of the program, if the user has 
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specified UPSI in the SPECIAL NAMES 
paragraph. 

Linkage: 

L 15.=VCILBDUPSO) 
BALR 14,15 

Output: If the UPSI hit is on., the 
corresponding byte in the TGT is set to 
X'Fl'; otherwise., it is left at X" FO·. 

Linkage CILBDSETO) 
Operation: This subroutine sets the 
switch byte of the Program Indicator 
subroutine (ILBDMNSO) to X'PP'. The 
linkage subroutine must be called by any 
program which is not an American National 
Standard or DOS/VS COBOL program before 
that program calls an American National 
Standard or DOS/VS COBOL subprogram. The 
name of this subroutine can be changed to 
any name specified by the user. 

Linkage: 

L 
L 
BALR 
L 
BALR 

13,A(Savearea) 
15. =V (ILBDSETO) 
14.15 
15.=VCCOBOL subprogram) 
14.15 

Output: The switch byte of subroutine 
ILBDMNSO is set to X'FF'. 

Program Indicator (ILBDMNSO) 

Operation: This subroutine contains a 
number of disparate items. 

1. A one-byte switch used to indicate 
whether the program is a main program 
or a subprogram. 

2. A flag byte containing: 

a. An alternate index build flag. 

b. A debug switch. 

3. A pointer used as an anchor for the 
chain of storage obtained by the 
subroutine ILBDCMMO. 

4. A pointer to the currently being used 
storage area. 

5. The CSECT ILBDPRMO used to access 
SYSPARM bytes using the COMRG macro, 
and to set the flags in the flag byte. 

Linkage to ILBDPRMO: 

L l5,-V(ILBDMNSO) 
LA 15,16(15) 
BALR 14,15 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Output: 

1. Main switch byte is set to X'FF' by a 
main program. Subprograms do not 
affect it. 

2. Set by step 4. 

3. Set by ILBDCMMO to the address of the 
first block of storage obtained. 

4. Sets the flags in step 2 above. 

TIME-OF-DAY and CURRENT-DATE Subroutine 
CILBDTODO) 

Operation: This subroutine. in response to 
the use of the TIME-OF-DAY special 
register, issues the GETIME macro 
instruction and calculates the time of day 
of the execution of the program. In 
response to the use of the CURRENT-DATE 
special register, the subroutine issues the 
COMRG macro instruction and calculates the 
date of the execution of the program. 

Linkage: 

TIME-OF-DAY 

LA 
LH 
L~ 
L 
B~R 

2,receiving field 
3,length of receiving field 
3,3 
15,=VCILBDTODO) 
14,15 

CURRENT-DATE 

LA 
LH 
L 
BALR 

2,receiving field 
3,length of receiving field 
15, = V (ILBDTODO) 
14,15 

output: The time in the form of 
hour/minute/second (HHMMSS) or the date in 
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the form either of day/month/year 
(DD/MM/YY) or of month/day/year (MM/DD/YY) 
is stored in the receiving field. The form 
of the date is set at system generation 
time. 

SYMDMP Address Test (ILBDADRO) 

Operation: This subroutine tests the 
validity of an address calculated for a 
subscripted identifier or the validity of 
the starting and ending addresses of a 
variable-length identifier used as a 
receiving field in a MOVE instruction. The 
subroutine determines whether the address 
lies within a data area for any of the 
current programs in the run unit. Checking 
for valid addresses is only performed when 
all programs in the run unit are American 
National Standard or DOS/vS COBOL programs. 
The subroutine has two entry points. 

It is called at entry point ILBDADRO 
from the inline code generated to calculate 
the address of a subscripted item. 

It is called at entry pOint ILBDADR1 
from subroutines ILBDVMOO and ILBDMOVO 
before a variable-length MOVE instruction. 

Linkage: 

From generated code: 

LR O,register containing data-name 
address 

L 15. = V (ILBDADRO) 
BALR 14,15 

From subroutines ILBDMOVO and ILBDMVOO: 

LR 

LR 
L 
BALR 

O,register containing data-name 
address 

1,register containing length 
l5,=V(ILBDADR1) 
14,15 
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Output: If the address or addresses are 
valid, control is returned to the caller. 
If the address or addresses are invalid, an 
error message (C1701 - INVALID ADDRESS) is 
written on SYSLST and subroutine ILBDMP20 
is called to produce a symbolic dump. 

GENERAL DATA MANAGEMENT SUBROUTINES 

The subroutines described below perform 
certain I/O operations. such as" accepting 
and displaying information_ opening and 
closing files. 

DISPLAY (ILBDDSPO) lEA] 

Operation: This subroutine is used (in 
conjunction with ILBDDSSO) to print, punch, 
or type data, usually in limited amounts, 
on an output unit. TRACE and EXHIBIT are 
special kinds of DISPLAY. The acceptable 
forms of data for this subroutine are: 

1. Display 

2. External decimal 

3. Internal decimal 

4. Binary 

5. External floating-point 

Internal decimal and binary are converted 
by the subroutine to external decimal. 
Internal floating-point numbers are 
converted to external floating-point before 
the subroutine is called and placed in the 
PARAM cells of the TGT. 

~: When OPT has been specified, 
subroutine ILBDDSSO is sometimes called 
instead of subroutine ILBDDSPO. See 
WOptimizer DISPLAY (ILBDDSSO)" below. 

When NOOPT is in effect or the ILBDDSSO 
criteria cannot be met, ILBDDSPO is called. 
This causes ILBDDSSO to be included at link 
edit time. At object time the two 
subroutines act as a superset of the 
DISPLAY function. (See the ILBDDSPO and 
ILBDDSSO flowcharts for a visual 
representation of this interaction.) 

Linkage: 

For DISPLAY, the linkage is: 

LA 2,=C(PROGRAM-ID) 
(If DISPLAY on SYSPCH) 

L lS,=V(ILBDDSPO) 
or 
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L 15,=V(ILBDDSSO) 
BALR 1,15 
DC XL2'Device code' 

(See Note 1) 
operand information 

(See Note 2) 

(Parameters) 

DC X'FFFF' 

For TRACE, the linkage is: 

L 

L 
BALR 
DC 

DC 

DC 
DC 

15. =V (ILBDDSPO) 
or 
lS,=V(ILBDDSSO) 
1.,15 
XL2-Device code' 

(See Note 1) 
X'40'(Type code) 

(See Note 3) 
X'S-
XL6 (EBCDIC generated 

number) 

For EXHIBIT., the linkage is: 

card 

(Test coding if 
case) 

CHANGED 

L 15,=V(ILBDDSPO) 
or 

L 15.-VCILBDDSSO) 
L 2,A(Switch) 

(See Note 4) 
BALR 1,15 
DC XL2·Device code' 

(See Note 1) 
operand information 

(See Note 2) 

(Parameters) 

Note 1: The device codes specify the 
device to be used. They are: 

Code 
-1-

2 
3 
4 

Device 
SYSLST 
CONSOLE 
SYSPCH 
SYSIPT 

Note 2: The operand information describes 
each item and has one of the following 
three formats: 

1. Fixed length, ready to display: 

DC 

DC 
DC 

DC 

XL1'Type code' 
(See Note 3) 

XL3'Length of item' 
ALl (base code) 

(See Note 5) 
AL3(dis~lacement of pointer 

in TG~ to data-name or 
displacement of literal 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 
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The following subroutine has been added. 

ILBDTABO 

Operation: This subroutine contains a table of device-dependent 
informatIon for tape or mass-storage devices and a search routine 
to qet the table entry corresponding to the caller's parameter. 
The parameter may be either a PUB device code or a DTF device code. 

Linkage: 
L 
L 
BALR 
DC 
DC 

1,-A(search argument) 
15,.V(ILBDTABO) 
14,15 
AL1(indic) 
AL1(default) 

(See Note 1) 
(See Note 2) 

Note 1: indic is an index into branch vector, which 
indicates whether the parameter pointed to by 
register 1 is a PUB code (indic-O) or a DTF 
code (indic-4). 

Note 2: default is an alternate search argument to use 
instead of the parameter in register 1 if the 
search does not yield a match for the parameter. 
Specify 255 if you do not want the default • 

Output: Register 1 contains the address of the table entry 
containing the information corresponding to the caller's 
parameter. If the search is unsuceessful, register 1 is set to o • 



• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

2. 

3. 

Note 

text or TALLY) 
DC XL2'Displacement' 

Fixed-length binary or internal 
decimal (conversion is required): 

DC 

DC 
DC 
DC 

DC 

DC 

XL1'Type code' 
(See Note 3) 

XL1'Length of input item' 
XL2'Length after conversion' 
ALl (base code) 

(See Note 5) 
AL3(displacement of item 

from above base) 
XL2'Displacement' 

Variable length: 

DC 

DC 

DC 

DC 

DC 

3: 

Bit 
0 

1 
2 
3 

4-5 
6 
7 

XL1'Type code' 
(See Note 3) 

AL3(displacement of the 
variable-length cell in 
the TGT) 

ALl (base code) 
(See Note 5) 

AL3(displacement of item 
from above base) 

XL2'Displacement' 

The type code bits are: 

Meaning, if on 
Not used 
TRACE item 
Variable length 
DIRECT pointer (for example, 

for a literal TALLY) 
See below 
Internal decimal item 
Binary item 

If bits 4 through 7 are all on, the item 
is numeric, ready to display. If bits 4 
through 7 are all off, it is nonnumeric. 

Note 4: The switch indicates whether or 
not an item should be exhibited. It is a 
2-bit switch and corresponds to either one 
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or two 10-byte operands. Figure 5 gives 
the switch codes, an indication of whether 
SEG1 (the first operand) is an alphanumeric 
literal, the meaning of codes, and the 
action that is taken. 

An overriding s~tuation occurs to the 
conditions in Figure 5 if register 3 
contains a zero when the subroutine is 
called, indicating the first-time through 
requirement for the EXHIBIT CHANGED (NAMED) 
case. It is assumed that the second bit of 
the switch is on and only the first three 
conditions can occur. 

Note 5: The base code indicates a reqister 
which contains a pointer to the TGT or the 
PGT. 

Output: Lines of print via a PUT on the 
printer or the card punch, or via an EXCP 
on the console. 

Optimizer DISPLAY (ILBDDSSO) [EBl 

0Eeration: When OPT has been specified, 
t is subroutine is used to print or type 
data of a certain kind on SYSLS~ or the 
console, respectively. Acceptable,forms of 
data are the same as those listed for the 
ILBDDSPO subroutine except the following: 

floating-pont data-names; 
floating-point literals; 
variable-length items; 
any DISPLAY verb where the sum of the 

operand lengths exceeds 120 bytes 
for SYSLS~ or 100 bytes for the 
console; 

any DISPLAY UPON SYSPCH. 

Note: When any of the above items are to 
be printed, or typed, subroutine ILBDDSPO 
is called together with Subroutine 
ILBDDSSO. 

r--------T-------------T--------------------T-------------------------------------------, I IFirst Segment I 1 I 
I IAlphanumeric I 1 I 
I Switch I Literal I Meaning I Action I 
~--------+-------------+--------------------+-------------------------------------------~ 101 or 001 ISource literal or IDisplayas 'SEG1' (up to 10 bytes) I 
I' I figurative constant I I 
~--------+-------------+--------------------+-------------------------------------------~ , 11 , yes INa~ed, changed IDisplay as 'SEG1 = SEG2' (up to 20 bytes) I 
~----~---+~------------+--------------------+-------------------------------------------~ 1 11 'no INot named, changed IDisplay as 'SEG1' (up to 10 bytes) I 
~--------+-------------+--------------------+-------------------------------------------~ I 10 I yes I Named, not changed 'Nothing displayed (up to 20 bytes) I 
~--------+-------------+--------------------+-------------------------------------------~ I 10 ,no lNot named, not IDisplay n + 1 blanks when n is the length 1 
1 1 , changed I of SEGl (up to 10 bytes) I L ________ ~ _____________ ~ ____________________ ~ ___________________________________________ J 

Figure 5. Switch Codes for Display 
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Linkage: The linkage to this subroutine is 
the same as the linkage to subroutine 
ILBDDSPO. 

output: Lines of print via a PUT on the 
printer or via an EXCP on the console. 

ACCEPT (ILBDACPO) (EC] 

Operation: Services ACCEPT and STOP 
literal statements. For ACCEPT, a record 
is read from SYSIPT or the console. 
Lowercase alphabetic characters accepted 
from the console are translated to their 
uppercase equivalents. For STOP, the 
literal is typed on the console. 

Linkage: 

L 
BALR 
DC 

DC 

DC 

DC 

DC 

Note 1: 

Bit 
0-1 

2 
3 

4-1 

15,=V(ILBDACPO) 
1,15 
XL2'Device code' 

(See Note 2) 
XL1'TYPE' 

(See Note 1) 
XL3'MNN' (If binary or internal 

decimal, M=length of input 
item and NN=length of conver
ted result. If variable-length 
the three bytes are an ADCON 
pointing to the VLC-CELL. 
Otherwise. the three bytes are 
the length.) 

AL4Cbase locator) 
or 

AL4(operand-text) 
(if bit 3 of TYPE is set) 

XL2'Displacement of text 
from base' 

The TYPE bits are: 

Meaning, if on 
Not used 
Variable-length 
Pointer ADCON is direct 
Not used 

Note 2: The device codes specify the 
device to be used. They are: 

Code 
X'0002' 
X, 0004-

Device 
CONSOLE 
SYSIPT 

For a STOP literal, the first byte of 
the device code is X'SO'. 

output: The record accepted is placed in 
the operand specified. If it is a STOP 
literal, the message is typed on the 
console. 
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Checkpoint (ILBDCKPO) (ED] 

Operation: This subroutine builds a table 
of pointers to DTF's of all magnetic tape 
units used in the problem program and its 
subprograms, and issues a CHKPT macro 
instruction, which will write checkpoint 
records on a user specified tape or disk 
checkpoint device. 

Linkage: There are three sequences: 

1. The first call, made during 
initialization is: 

2. 

3. 

L 15,=V(ILBDCKPO) 
CNOP 2.4 
BALR 14,15 
DC XLS'O' (See Note) 
DC ACDTFPTR-l) 

(address of first DTF cell) 
DC A (DTFPTR-n) 

(address of last DTF cell) 

When the specified number of records 
of the RERUN file has been read or 
written. the subroutine is called 
again, as follows: 

L 
BALR 
DC 
DC 

15.=V(ILBDCKP1) 
14,,15 
X'N' 
XL7'External name' 

During a sorting operation requ1r1ng 
checkpOints the SORT subroutine calls 
this subroutine as follows: 

L 
L 
BALR 

1.A(Physical IOCS list) 
15. =V (ILBDCKP2) 
14,15 

~: If SORT RERUN is specified, 
substitute the following two instructions: 

DC X'N' 
DC XL1'External name' 

where: 

N 
is the unit number of the checkpoint 
device, and 

External name 
is the external name of the checkpoint 
file or SYSxxx if no external name is 
used. 

output: For DTFMT's. the DTF address is 
placed in a parameter list for CHKPT, and 
the macro instruction is issued. For more 
details on this macro instruction, refer to 
IBM DOS/VS Supervisor 2nd I/O Macros 
Reference, Order No. GC33-5313. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

OPEN ACCEPT File (ILBDASYO) [EE] 

cperation: This subroutine ensures that 
SYSIPT is open. It is called if there is 
an ACCEPT FROM SYSIPT statement in a label 
declarative. 

Linkage: 

L 15,=V(ILBDASYO) 
BALR 14,15 

Output: SYSIPT is opened if it was not 
already opened. 

OPEN DISPLAY File (ILBDOSYO) (EF] 

Operation: This subroutine ensures that 
SYSLST or SYSPCH or both are open. It is 
called if there is a DISPLAY UPON SYSLST or 
a DISPLAY UPON SYSPCH or both in a label 
declarative. 

Linkage: 

L 
BALR 
DC 

where: 

15,=V(ILBDOSYO) 
14,15 
X'NNNN' 

'NNNN' = '3000' 
if both DISPLAY's are used 

'NNNN· = • 2000' 
\f the device is SYSLST 

• NNNN' = '1000' 
if the device is SYSPCH 

output: SYSLST and/or SYSPCH is opened if 
it was not already open. 

Close With Lock (ILBOCLKO) (EG] 

Operation: This subroutine receives 
control only when an OPEN is to be executed 
for a file and a CLOSE WITH LOCK for that 
file is specified anywhere within the 
program. The Pre-DTF switch is tested to 
determine if the file was closed with lock, 
a X'FF' indicates it was. If the file was 
not closed with lock, control is returned 
to the COBOL program. 'If it was closed 
with lock, the subroutine issues an error 
message an~ the job is ter~inated. 

Linkage: 

L 
L 
BALR 

1,DTFP'l'R 
15,-V(ILBDCLl<0) 
14,15 

Licensed Material - Property of IBM 

Output: A message is issued stating that 
an attempt has been made to reopen a file 
that was closed with a lock and the job is 
terminated. 

User Standard Labels (ItBDUSLO) (EM] 

Operation: This subroutine enables the 
user to write or check user standard 
labels. It determines the label condition 
(BOF, BOV, EOF, or EOV) and branches to the 
appropriate user procedure. 

Linkage: None. The address of this 
subroutine is in the DTF and is branched to 
from LIOCS. 

Output: Register 0 is set to decimal 8, 
12, 16, or 20 depending on entry conditions 
(BOF, EOl, EOV, BOV, respectively). 
Register 4 points to the DTF. If there are 
tape output files and no user procedure, 
the COBOL label bit is turned on to 
indicate to LIOCS that no labels are to be 
written. 

Nonstandard Labels (ILBD~SLO) [EI] 

Operation: This subroutine reads and 
writes nonstandard labels and tranches to 
the appropriate user labeiprocessing 
routine. It writes a tape mark after the 
last trailer label on each output reel. 

Linkage: One of the following: 

1. When the entry is from LIOCS, the 
entry point will be ILBDNSLO). 

2. When the entry is from a user 
procedure and return is to the 
procedure: 

L 15,=VCILBDNSL1) 
BR 15 

3. When the entry is frorr. a user 
procedure and return is to LIOCS: 

L 15.=V(ILBDNSL2) 
BR 15 

output: Register 4 pOints to the DTF and 
Register 1 to the label area. 

Error Messages C$$BCOBER) [EJ] 

Operation: This subroutine prepares 
input/output error messages to be printed 
by the'Error Message Print Subroutine 
($$BCOBR1). After preparing the error 
message, it places the address of the 

Subroutines for Object Ti~e Program Operations 35 



Licensed Material - Property of IBM 

message in register o. Then it fetches 
$$BCOBR1, overlaying itself. See the 
descriptions of ILBDSAEO, ILBDISEO, and 
ILBDDAEO. 

Linkage: 

LA 
LA 
SLL 
OR 
LA 
SVC 

4,DTF-8 
O,ERRCODE 
0,24 
0,4 
1,=C'$$BCOBER' 
2 

output: Register 0 contains the address of 
an error message to be written by $$BCOBR1 
on SYSLOG or SYSLST. 

Error Message Print ($$BCOER1) [EKl 

operation: This subroutine prints the 
input/output error messages prepared by the 
Error Messages Subroutine ($$BCOBER) and 
provides a dump if the DUMP option is in 
effect. After the subroutine prints the 
error message, it tests the DUMP bit. If 
the bit is on, it calls the $$BPDUMP 
Subroutine via a SVC 2 instruction. If the 
DUMP bit is off, $$BCOBR1 returns control 
to the routine which fetched $$BCOBER. In 
either case the fetching routine determines 
if the job should be cancelled or control 
transferred to the Debug Control subroutine 
(ILBDDBGO). See the descriptions of 
subroutines ~LBDSAEO, ILBDISEO, and 
ILBDDAEO for further information on 
input/output error handling. 

Linkage: 

LA 1,=C'$$BCOBR1' 
svc 2 

~: Register 0 contains the address of 
the message to be printed. 

Output: An error message on SYSLOG and/or 
SYSLST and, optionally, a PDUMP. 

SYMDMP Error Message ($$BCOBEM) [ELl 

Operation: This subroutine (a transient) 
puts the correct error message into the 
buffer of the PRINT routine (ILBDDBG1). 
When this subroutine is fetched by the 
PRINT routine, register 0 contains the 
error number in the high-order byte and the 
address of the buffer in the low-order byte 
and the address of the buffer in the low
order three bytes. If the error number 
does not fall within the range of errors 
contained in the subroutine, control is 
returned to the fetching program. 
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Linkage: 

L O,CURRBUFF Error code and buffer 
address 

LA 1,C'$$BCOBEM' 
SVC 2 

output: An error message on SYSLST. 

3886 Optical Character Reader (OCR) 
Interface (ILBDOCRor-TChart EM] 

Operation: ILBDOCRO handles all 
input/output operations with the 3886 
Optical Character Reader and builds the OCR 
File Control Block required for this 
purpose. The subroutine receives control 
from the COBOL program via the CALL 
statement with the USING parameter for 
action requests and from the DOS/vS system 
for error recovery and end-of-file 
condition. 

For an action request the functions of 
the subroutine are as follows: 

• Validate operation code (See Note 1) 

• Validate OCR-file identification by 
searching OCR File Control Elock chain 

• Test for valid sequence of WAIT and 
READO operations 

• Call action routine to issue 
appropriate macro instruction for 
request (see Note 1) 

• Build OCR File Control Block (via 
GETVIS) for OPEN requests and release 
OCR FCB (via FREEVIS) for CLOSE 
requests 

• Set Status Key (See Note 2) 

N~: Valid OCR operations and the 
OOS/VS macro instructions issued for each 
are listed below: 

OCR-operation 
OPEN 
CLOSE 
READ 
READO 
WAIT 
SETDV 
MARKL 
MARKO 
EJECT 

Des/vs macro instruction 
OPEN 
CLOSE 
READ and WAITF 
READ 
WAITF 
SETDEV 
CNTRL 
CNTRL 
CNTRL 

Note 2: The status key contains a 
completion code returned to the COBOL 
program. The codes, their meanings, and 
the action requests which generate them are 
listed below: 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

r----T--------------T---------------------, I Code I Meaning I Action Request I 
~----f-------------_+---------------------~ I 00 I Successful 10PEN. CLOSE., READ, I 
I I completion IREADO, WAIT, MARKL, I 
I . I I MARKO, .EJECT, SETDV I 
~----f--------------f---------------------~ I 10 IEnd-of-file IREAD, WAIT, MARKL, I 
I I IMARKD, EJECT, SETDV I 
t----f--------------f---------------------~ I 31 IMark Check I EJECT I 
t----f--------------f---------------------i I 32 INonrecovery IREAD, READO, WAIT, 1 
I I error I MARKL, MARKD, EJECT, I 
I I ISE~DV I 
t----f--------------f---------------------i I 33 IIncomplete I READ, WAIT I 

~----~~:~~----------~---------------------~ I 34 IMark Check' I EJECT I 
I I Equipment I I 
I I Check I I 
t----f--------------f---------------------~ I 39 IPermanent IREAD, READO, WAIT, I 
I I error IMARKL, MARKO. EJECT, I 
I I ISE~DV I 
t----f--------------f---------------------~ I 92 ILogic error IOPEN, CLOSE, READ, I 
I I IREADO, WAIT, MARKL, I 
I I IMARKD, EJECT, SETDV J 

t----+--------------+---------------------~ I 93 IInsufficient I OPEN I 
I I storage I I 
t----+--------------+---------------------~ I 95 IInvalid I OPEN, READ, READO, I 
I I Parameter IMARIL, MARKD, EJECT I 
~----+--------------f---------------------i I 99 I Unrecognizable I I 
I loperation I I L ____ ~ ______________ ~ _____________________ J 

Linkage: Called by compiled code for the 
CALL statement. 

~: The user must set appropriate fields 
in the identifier data area before issuing 
the CALL statement with the USING option. 
(Refer to the 3886 statement in IBM DOS/VS 
COBOL Programmer's Guide, Order 
No. GC28-6478.) 

output: The OCR File Control Block is 
built in virtual storage; the indicated 
action request is performed; a return code 
is entered in the Status Key field of the 
OCR file data area. 

SEQUENTIAL ACCESS DATA MANAGE~ENT 
SUBROUTINES 

The subroutines described below handle 
some special 1/0 operations for the 
sequential access method • 
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SAM I/O Subroutine (ILBDSIOO) [F) 

Operation: 

A Single entry, ILBDSI01, for 
initialization of SAM XDTF entry, save 
registers, and sets the READ, WRITE, 
REWRITE, and WRITE ADVANCING entry points 
to the logic error internal address 
(RETLOGST) wi th·in ILBDSIOO. The ILBDSIOl 
entry point is invoked from the inline 
code during INIT3 processing. Any 
non-SAM DTFs found during initialization 
processing are bypassed. 

A single entry, ILBSDIOO, for all 
open/close requests, save registers, and 
then transfer to the appropriate action 
routine for the request, as follows. 

On each OPEN/CLOSE request from the 
inline code, a single SAM DTF address and 
the specified OPEN/CLOSE Option are 
passed to entry point ILBDSIOO. 

If the request is for OPEN, the OPEN 
PROLOG processing section is entered. 
There, the single XDTr control block for 
the file is obtained by using the SAM DTF 
address. The XDTF is examined to ensure 
that no logic error is involved in the 
request. If a logic error is 
encountered, this fact is noted in the 
status key (when present) and in the XDTr 
field XDTFSTAT. 

If CLOSE with LOCK has occurred for this 
file and file status was not specified, 
ILBDSIOO calls ILBDCLKO to send a message 
and terminate the run unit. 

If LINAGE was specified, those values are 
saved via ILBDSPA1. 

Lastly, the DOS data management 
OPEN/CLOSE function is invoked. The DTF 
address is placed in registers 0 and 4, 
and the OPEN or CLOSE macro is issued 
after the inline registers are restored. 

Upon successful return from the 
OPEN/CLOSE function, and either the OPEN 
or CLOSE EPILOG section of ILBDSIOO is 
entered before returning to the inline 
COBOL code. 

In the OPEN EPILOG, for any SM1 DTF file 
opened for input or input/output, the 
appropriate EOF address in the DTF is set 
to an internal ILBDSIOO address. This 
address is used for further EOF file 
processing when the Ear condition 
occurs. The user's EOF GN address is 
placed in the XDTF control block in line 
code for executions for READ. 
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If the file is DTFMT, multi-file reel 
with labels omitted, ILBDMVEO will set 
the EOF status, and the address of 
ILBDMOEO (set by phase 21) is not replaced. 

If the file is DTFSD open for output, the 
internal address of the ILBDSIOO code for 
end of extent processing is placed in the 
DTFSD at the appropriate address. 

The invalid key address is placed in the 
XDTF control block during execution of the 
inline code for \,lRITE. If the end of 
extend condition occurs, ILBDSIOO passes 
control to the specified user procedure. 

Finally, the transfer address to be used 
by the inline READ or WRITE code 
expansion is set to the appropriate 
values corresponding to the OPEN mode 
requested. 

For files with nonzero initial 
LINES-AT-THE-TOP, ILBDSIOO invokes 
ILBDSPAI to space the specified number of 
lines during processing of the first 
WRITE request for the file. At this 
point, OPEN processing is complete, the 
inline registers are restored, and 
control is returned to COBOL inline code. 

The CLOSE EPILOG processing section frees 
the work area obtained during OPEN 
processing. 

The inline code expansions for I/O action 
requested use the READ, WRITE, REWRITE, 
and WRITE with ADVABCUBG entry points set 
during OPEN processing in the XDTF. 

The choice of entries set by OPEN is 
determined by the OPEN mode requested, 
file status specification, and the type 
of records in the file. 

All I/O requests (non-advancing) for 
variable block records are handled via 
calls to ILBDVBLO. Other record types 
are handled by the appropriate DOS data 
management GET or PUT macro interface. 

Requests for WRITE ADVANCING are routed 
via ILBDSPAI. 

If EOF, end of extent, or logic errors 
occur, the appropriate action to exit to 
the user GN address is taken, after file 
status is set. 

ILBDSIOO also invokes the user error 
declaratives when the appropriate 
condition occurs. The user declarative 
addresses are found in pre-DTF control 
block. 

ILBDSAEO still invokes the user I/O error 
declaratives, but ILBDSIOO sets the file 
status and determines the inline return 
point. 

ILBDSIOO Linkages 

Entry Point ILBDSIOl 

Purpose: Handles initialization of SAM 
XDTF. 

Linkage: Called by inline code (from 
INIT3 code). 

R14 • points to 4-byte inline parameter 
R13 • loaded with TGT address 
R12 • loaded with PGT address 

The parameter list contains: 

HWORDl - displacement of first DTF cell 
in TGT 

HWORD2 - number of DTF cells in TGT 
- (end of parameter list 

return point) 

Input: See Lin~age above. 

Output: Requested initialization 
operation is performed on various areas 
of XDTF. The I/O transfer address in the 
XDTF is set to its initial "logic error" 
values. 

Entry Point ILBDSIOO 

Purpose: Entry point for OPEN/CLOSE 
requests and CLOSE UNIT requests. Called 
by inline expansion of OPEN/CLOSE verbs. 

Rl • address of parameter list 
for OPEN/CLOSE request 

R14 = return address 
R13 = TGT address 
R12 • PGT address 

Note: Where appropriate, R2 contains 
address of BL cell for the file. 

The parameter list contains (word 
boundary) : 

Bytes 1-4 
Byte 5 

Byte 5 

address of DTF 
option byte for OPEN 
0123 4567 bit positions 
0000 0000 input 
0000 0001 input, no rewind 
0000 0010 input, reversed 
0000 0011 input, reversed 

0000 0100 
0000 0101 
0000 1100 

no rewind 
output 
output, no rewind 
I/O 

option byte for CLOSE 
0123 4567 bit positions 
0000 0000 close rewind 
0000 0001 close no rewind 
0000 0010 close lock 
0000 1000 close reel rewind 
0000 1001 close reel, no 

rewind 
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. Byte 6 command byte 
0123 4567 bit positions 
0001 0000 OPEN request 
0001 0100 CLOSE request 
0001 1000 CLOSE reel/unit 

request 

The above parameter list is generated 
inline and pointed to by register 1. 

Note: The generated inline code still 
sets the appropriate DTF bits for the 
rewind function in the DTF fields, and 
the pre-DTF byte for open mode, in order 
to maintain existing interfaces to other 
library routines (i.e. label handling, 
etc. ) • 

Linkage: Called by inline code 
expansions for I/O action verbs READ, 
REWRITE, WRITE, and WRITE WITH ADVANCING. 

Purpose: I/O function support for action 
verbs. The action verbs are invoked by 
the inline code via a transfer vector 
that is up in XDTF, the DTF extension 
control block of SAM files at open and 
close. 

For READ: 

Rl = address of DTF 
R2 • BL address of record (if 

appropriate) 
R4 address of the XDTF 
Rl4 - return address 
Rl5 • address that is in XOTFRO 

For REWRITE: 

Rl = address of DTF 
R2 - BL address of record ( if 

appropriate) 
R4 = address of XDTF 
R14 return address 
R15 = address that is in SDTFRW 

For WRITE (without advancing): 

Rl = address of DTF 
R2 BL address of record (if 

appropriate) 
R4 = address of XDTF 
R14 = return address 
R15 = address that is in XDTFWR 

For WRITE (with ADVANCING clause): 

*RO = address of record if AWO 
*Rl = address of DTF 
*R2 • BL address of record 
*R3 - length or record 
*R4 • address of XOTF 

R14 = return address 
+4 if 10 not specified 
+8 if 10 is specified 

*R14 +0 address parameter list 
* The contents of the registers and the 
option byte setting are those specified 
for module ILBDSPAO, which is called by 
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ILBDSIOO to support WRITE WITH ADVANCING 
statements. 

Note: In the case of the WRITE ADVANCING 
data name identifier, the address of the 
identifier is placed in the inline 
generated code parameter list. ILBDSIOO 
loads the address of the identifier prior 
to the call to ILBDSPA1. 

Parameter list for WRITE WITH ADVANCING: 

Byte 1 parameter 1 
0123 4567 

00 
01 

10 

o 

1 

o 
1 

yy 
00 
01 
10 

bit positions 
remainder of integer/3 
integer 
identifier 
mnemonic 
S/370 control 
characters 
ABA ce, no befores for 
file at all 
BEFORE, this statement 
AFTER, this statement 
binary identifier 
packed decimal 
identifier 
zoned decimal 
identifier 

Byte 2 parameter 2 
0123 4567 bit positions 

zz either mnemonic skip 
code, or quotient of 
integer/3 or length 
of identifier in 

Byte 3 parameter 3 
0123 4567 

0000 
0001 
0010 

0100 
1000 

Byte 4 parameter 4 
0123 4567 

0001 

1000 
0100 
0010 

digits. 

bit positions 
fixed length record 
variable unblocked 
variable blocked 
(not AWO) 
undefined 
apply write only 

bit positions 
with code (RW 
specified) 
advance page 
EOP 
positioning 

Bytes 5-8 address of identifier, if 
specified 

Interface: Same as interface to ILBDSPAO 
except for bytes 5-8, which contain the 
address of the identifier. This address 
is passed to ILBOSPAO in register 4. 

XDTF, PREDTF, and DTF Control Block 
Structure 

Only one XDTF control block_ is generated 
for any SAM file. (This control block is 
generated in phase 21.) The XDTF control 
block contains those fields necessary to 
support SAM I/O with file status and 
linage clause. 
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The XDTF contains a transfer address for 
each of the following I/O action verbs: 
READ, REWRITE, WRITE, and WRITE WITH 
ADVANCING clause. The XDTF control block 
also contains status fields and the 
user-specified EOF and end of extent 
addresses. 

For a file opened only one way in the 
program, a DTF control block is generated 
for the file. The SAM DTF control blocks 
are DTFCD, DTFMT, DTFPR, DTFSD, and DTFDU. 

Preceding the DTF control block is the 
pre-DTF control block associated with 
that DTF. The pre-DTF control block 
contains the pre-DTF status byte, the 
error declarative address, and the label 
declarative address. These pre-DTF 
control blocks have been adjusted in size 
for all SAM DTFs, and an address field 
has been added that contains the address 
of the single XDTF control block for the 
file. The presence of the XDTF control 
is indicated by setting the XDTF bit in 
the PCE-DTE byte to one (this is done by 
ILBDSIOO at open). 

Since the address of the XDTF is now 
always at a known offset in the pre-DTF 
control block, the XDTF address can 
always be located from the DTF address. 

On all I/O action requests from inline 
source code, the XDTF address is found in 
register 4 and the DTF address is found 
in register 1. 

For any given SAM DTF, the pre-DTF and 
DTF control are in contiguous storage. 
If the file is opened in only one way in 
the COBOL program, the XDTF control 
precedes the pre-DTF, DTF pair in 
storage. For files opened in more than 
one way, there are multiple pre-DTF, DTF 
control blocks generated: a pre-DTF, DTF 
combination for each way the file is 
opened. 

There is only one XDTF control block 
generated for each file. The address of 
this control block is found in each 
pre-DTF control block. 

The primary DTF field in the DTF is 
initialized with the address of the DTF 
that has the XDTF control block 
associated with it. This is the only 
XDTF control block generated for that 
file. 

For example, if the DTFMT file is opened 
for INPUT, OUTPUT, and INPUT-REVERSED in 
the same program, then the INPUT pre-DTF, 
DTF pair will have the XDTF control block 
associated with it in contiguous storage 
and that its DTF address is placed in thE 
TGT DTF address slot. 

The other pre-DTF, DTF structures for 
OUTPUT and INPUT-REVERSE will be 

generated and the address of each will be 
found in the pre-DTF control for each 
structure. 

The address of these pre-DTF, DTF pairs 
is located via the secondary DTF pointers 
in the PGT. Note that the primary DTF 
combination also has a secondary cell 
associated with it. Prior to any 
OPEN/CLOSE request, the secondary DTF for 
the specified file is moved to the 
primary cell in the TGT. Register 1 is 
always loaded from the primary DTF cell. 

SA Pr inter Spacing (ILBDSPAO) [FA] 

Operation: This subroutine performs 
printer spacing, that is, it handles the 
WRITE statement with the ADVANCING 
option. It calls subroutine ILBDVBLO to 
write variable-length blocked records. 

Entry point ILBDSPAI is called by 
ILBDSIOO to handle WRITE ADVANCING 
together with any linage clause 
information from the XDTF for the file. 
If LINES-AT-THE-TOP is specified for the 
file, ILBDSPAI writes the necessary blank 
lines together with the first write 
request. 

In simple cases, ILBDSPAI issues a PUT 
macro directly to write the line. 
Otherwise, it creates an appropriate 
parameter list and calls ILBDSPAO to 
perform the writes. ILBDSPAO is also 
called directly from inline code to 
process WRITE ADVANCING in LANGLVL(l) 
programs. 

Llnkage: 

L 
L 
L 
L 
L 
L 
BALR 
DC 
DC 
DC 
DC 

O,A(Record) (If APPLY WRITE-ONLY) 
2,BUFPTR (If no APPLY WRITE-ONLY) 
4,A(Identifier) 
1,DTFPTR 
3,RECORDLEN 
l5,-V(ILBDSPAO) or (ILBDSPAl) 
14,15 
B' 01234567' (see note 1) 
X'ZZ' (see note 3) 
B' 01234567' (see note 2) 
B'01234567'(see note 4) 

Note 1: Substi.tute binary digits as 
follows: 

For 01: 00 if a binary indentifier 
01 if a packed decimal 

identifier 
10 if a zone decimal 

identifier 

For 2: 0 if before 
1 if after 

For 3: o if system/360 control 
character 

1 if ASA control characters 
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For 45: 00 if integer 
01 if identifier 
10 if mnemonic 

For 67: The remainder of integer/3. 

Note 2: Substitute binary digits as 
followss (1. 2, and 3 are not used): 

For 0: 1 if ASCII tile 

For 4567: 0100 if undefined 
1000 if APPLY WRITE-ONLY 
0000 if fixed 
0001 if variable unblocked 
0010 if variable blocked 

(not APPLY WRI~E-ONLY) 

Note 3: ZZ = mnemonic skip code, or 
quotient of integer/3, or length of 
identifier • 

Note 4: This byte is only used by the 
ILBDSPAl entry point. Substitute binary 
digits as follows: 

For 0: 1 indicates ADVANCING PAGE 
For 1: END OF PAGE specified 
For 2:· AFTER POSITIONING specified 
For 7: 1 indicates WITH CODE 

specified (REPORT WRITER) 

output: The user's record. with proper 
spacing., is written on his output file. 
IOREG (+4 if variable blocked records) is 
forwarded to main line. 

SA Variable-Length Record Output (ILBDVBLO) 
(FB] 

Operation: This subroutine writes 
variable-length blocked records. It calls 
ILBDMOVO to move records into a buffer. 

Linkage: 

L 
L 
L 
L 
BALR 

1.DTFPTR 
2.A(record) 
3.Record length 
15.-V(entry point) 
14.15 

where: 

entry point 
is ILBDVBLO if the subroutine was 
called by ILBDSPAO, or ILBDVBL1, if 
the subroutine was called by the 
main-line program. 

output: The record is written and the 
IOREG is advanced past the record length 
field. 
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,SA Error (ILB.DSAEO) fFC] 

Operation: This subroutine handles 
errors on DTPMT and DTFSD files. If an 
XDTF is present and file status has been 
specified, then file status is set in the 
XDTF. If user error bytes are to be set, 
they are set and either an exit to a user 
error routine is made or, if file status 
has not been set, an error message is 
printed by fetching SSBCOBER. If 
'SBCOBER is fetched, an appropriate 
message is printed on SYSLOG and SYSLST 
by 'SBCOBR1. If a dump is not required, 
return is made to ILBDSAEO; if it is, 
$SBPDUMP is called. $$PDUMP provides the 
dump and returns control to ILBDSAEO. If 
ILBDDBG2 (the STXIT routine) is in the 
load module, control is passed to it. If 
it is not, the job is cancelled. 

Linkage: None. Control is transferred to 
this subroutine through LIoes. The address 
of the subroutine is in the DTF. 

Entry points are: 

ILBDSAEO (ADDR in ERROPT field of DTF) 
ILBDSAEl (ADDR in WRLERR field of DTF) 

Output: Register 0 contains the error 
code and the address of DTF-8 when 
fetching S'BCOBER. 

SA Tape Pointer (ZLBDIMLO) [PD) 

Operation: This subroutine gets the 
pointer to the physical tape drive 
associated with the logical unit for a 
particular tape file. 

Linkage: 

LA 
L 
BALR 

O~DTPPTR cell 
15, =V (ILBDIMLO) 
14,15 

Output: The current PUB pointer for this 
device is moved to DTF-8. 

SA position Multiple File Tapes (ILBDMFTO) 
[FE] 

Operation: This subroutine positions an 
unlabeled or nonstandard labeled tape to 
the beginning of a desired file. Given a 
position integer greater than one. the 
subroutine rewinds and forward-spaces the 
tape, bypassing all files ahead of the 
desired one. 
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Linkage: 

L 
LA 
L 
BALR 

1,DTFPTR 
2,Position integer 
15. =V (ILBDMFTO) 
14,15· 

Output: The tape is positioned. 

SA Test Tape File (ILBDMVEO) [FF) 

Operation: This subroutine determines 
whether a multivolume unlabeled tape has 
reached EOF or EOV and acts accordingly. 
It sends a message reading, "C126D IS IT 
EOF?" to the operator. If the operator's 

answer 1S yes (Y or y), the subroutine 
exits to the AT END address; if it is no (N 
or n), the subroutine executes an FEOV 
instruction to switch to the next volume, 
executes a GET instruction to get the first 
record, and then returns. 

Linkage: 

L 
L 
BALR 
LA 
L 
BAL 

5.A(AT END routine) 
l"A(DTF) 
15,0 
3,12(15) (See Note) 
15,16(1) 
14,8(15) 

For spanned records, a different linkage 
is required since register 3 is not 
available. 
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and the work area address is needed by the 
subrout.ine: 

CNOP 
L 
BALR 
ST 
ST 
LA 

L 
B' 
OS 
OS 
BAL 

2,4 
5,A(AT END routine) 
15,0 
5,20(15) 
0,24 (15) 
5,20(15) (Register 5 points to the 

2 fullword const.ants below) 
15,16(1) 
S (5) 
F (Contains end-of-file address) 
F (Contains workarea address) 
14,S(15) 

Note: This is the same address as that. in 
register 14. 

output: The message, "C126D IS IT EOF" is 
sent to the operator. 

SA STXIT Macro Instruction (ILBDABXO) [FGl 

operation: This subroutine is called 
during t.he code generated for OPEN verbs. 
It. issues a STXIT AB macro instruction 
specifying that an address within the 
subroutine is to be given control by the 
system in t.he event of acnormal 
termination. The secondary entry pOint is 
called if an error occurs on a unit record 
device, there is a standard error 
declarative for the device, and STXIT is 
requested on the CBL card. If the ILBDTC20 
subroutine is in the load module, control 
is passed to it. 

Linkage: 

L 15,=V(ILBDABXO) 
BALR 14,15 

output: The STXIT AB macro instruct.ion is 
issued. 

SA Reposition Tape ($$BFCMUL) [FHl 

Cperation: This subroutine resets the PUB 
poInter for a particular (SYSnnn) device to 
the same as that saved earlier (by 
subroutine ILBDIMLO). It rotates the 
LUB/JIB pointers until the current PUB 
pointer is identical to the saved one. 

Linkage: 

L O,ACDTP) (See Note) 
LA 1,=CLS'$$BFCMUL' 
SVC 2 
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~: The saved PUB pointer is at DTF-S 

OUtput: the LUB and JIB pointers may be 
changed. 

INDEXED SEQUENTIAL ACCESS DATA MANAGEMENT 
SUBROUTINES 

The subroutines described below handle 
some of the I/O operations for the indexed 
sequential access method. 

ISAM READ and WRITE (ILBDISMO) [GAl 

Operation: This subroutine handles all 
indexed sequential READ and WRITE 
instructions. It checks for invalid key 
and input/output errors and branches 
accordingly to the appropriate procedure. 

Linkage: 

L 
L 

L 
L 
BALR 

l,DTFPTR 
O.A(Record) BL for Sequential 

READ, REWRI~E only 
15,=VCentry point) 
5.A(INVKEY or EOF) 
14,15 

For 'entry point,' substitute one of the 
following: 

ILBDISMO for LOAD or EXTEND (WRITE, 
'Sequential) 

ILBDISM1 for ADD (WRITE, Random) 
ILBDISM2 for Random Retrieval (READ, 

Random) 
ILBDISM3 for Random Retrieval (READ, 

sequential) 
ILBDISM4 for Random Update (REWRITE, 

Random) 
ILBDISM5 for Sequential Update CREWRITE, 

sequential) 

Output: The record is read or writt.en. 

ISAM Error Rout.ine (ILBDISEO) (GBl 

Operation: This subroutine processes ISAM 
errors either by setting user error bytes 
(if any) and branching to a user error 
routine, or if there is no user error 
routine, by setting the error code and 
fetching $$BCOBER. If the exit is to the 
user routine, register 1 pOints to the 
error block. If $$BCOBER is fetched, an 
appropriate message is printed on SYSLOG 
and SYSLST by $$BCOBR1. Then, if a dump is 
not required, control returns to ILBDISEO; 
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if it is, $$PDUMP is called. provides the 
dump and returns control to ILBDISEO. If 
ILBDDBG2 (the STXIT routine) is in the load 
module, control is transferred to it. If 
it is not, the job is cancelled. 

Linkage: 

If this subroutine is called by 
ILBDISMO: 

L 2,ERRBLKPTR 
L 1,DTFPTR 
L lS,=V(ILBDISEO) 
BR 15 

If this subroutine is called by the main 
line: 

L 
L 
BR 

1,DTFPTR 
15,=V(ILBDISE1) 
15 

output: User error bytes, if any, are set 
to reflect the error condition. Register 1 
points to the error block for data transfer 
on input file. The error code and address 
of DTF-8 (for PDUMP) are forwarded in 
register 0 when fetching $$BCOBER. 

ISAM START (ILBDSTRO) [GCl 

Operation: This subroutine, in response to 
START or START with the KEY EQUAL TO 
option, issues the $$BSETL macro to 
initiate sequential retrieval. If the 
subroutine is called in response to the REY 
EQUAL TO option, certain processing occurs 
prior to the issuance of the $$BSETL macro; 
after obtaining the address and length of 
the NOMINAL KEY data-name (KEYARG) from the 
DTF, this subroutine moves the generic key 
identifier to the NOMINAL KEY data-name and 
pads with zeros if the generic key 
identifier is shorter. 

Linkage: 

If the subroutine is called in response 
to START: 

L 
L 
BALR 

O,DTFPTR 
15.=V(ILBDSTR1) 
14,15 

(Entry point in 
ILBDSTRO) 

If the subroutine is called in response 
to START with KEY EQUAL TO: 

L 
LA 

O,DTFPTR 
3, identifier (Address of 

identifier 
which contains 
key value 
requested) 
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LH 5,=H'LENGTH' 
OR 'VLC' 

L 15,=V(ILBDSTRO) 
BALR 14,15 

(Length of 
identifier) 

Output: For START, the file is positioned 
to the specific key within the file. For 
START with KEY EQUAL TO, the file is 
pOSitioned to the beginning of the generic 
group within the file. The generic key 
identifier is moved to the NOMINAL KEY 
data-name and padded with zeros if 
necessary. 

DIRECT-ACCESS DATA MANAGEMENT SUBROUTINES 

The subroutines described below handle 
some of the I/O operations for the direct 
access method. 

DA Close Unit (ILBtCRDO) [HAl 

Operation: This subroutine implements a 
CLOSE UNIT instruction on a DA file which 
is read sequentially when absolute track 
(physical) addressing is used. 

Linkage: 

L 1,DTFPTR 
L 15,=V(ILBDCRDO) 
BALR 14,15. 

Output: The current extent bucket in the 
Extent Store Area (described under wDA 
Extent Processor") and the SEER address are 
updated to the first extent on the next 
volume for subroutine ILBDDSRO. 

DA Close Unit for Relative Track (ILBDRCRO) 
[HB) 

Operation: This subroutine implements a 
CLOSE UNIT instruction for relative track 
addressing on a DA file which is read 
sequentially_ 

Linkage: 

L 
L 
BALR 

1,DTFPTR 
15.=V(ILBDRCRO) 
14,15 

Output: The current extent bucket (in the 
hIgh-order byte of DTF-16; followed by the 
3-byte address of the extent table in the 
DTF) and the SEEK address are updated to 
the first extent on the next volume for 
subroutine ILBDRDSO. 
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DA Extent Processor CILBDXTNO) (HC] 

Operation: When absolute track addressing 
is used, this subroutine is called to store 
t.he extent limit information made available 
by an OPEN. A maximum of 7 extents can be 
stored. The Extent Store Area address is 
in DTF-16. 

Linkage: None. The address of this 
subroutine is in the DTF. 

Output: The extent limits are saved. The 
SEEK address is initialized for ILBDDSRO, 
and the first byte of the Extent Store Area 
is initialized to o • 
The Extent store Area format is as follows: 

Byte 0: 

Byte 1: 

Current extent bucket. It is 
set at CLOSE UNIT time by 
subroutine ILBDCRDO and used 
as an indicator by subroutine 
ILBDDSRO. 

Used by subroutine ILBDXTNO to 
indicate the SYS-number of the 
applicable unit. 

Bytes 2-8: The lower limit of the first 
extent, in the form MBBCCHH. 

Bytes 9-15: The upper limit of the first 
extent, in the form MBBCCad. 

Bytes 16-n: The lower and upper limits of 
any remaining extents, in the 
same form as the first. 

Byte n + 1: X'FF', to indicate the end of 
the extent store area. 

DA sequential Read CILBDDSRO) (HD] 

Operation: This subroutine reads a DA file 
sequentially when absolute track addressing 
is used. It generates a SEEK address from 
the extent information stored by subroutine 
ILBDXTNO and from the IDLOC returned by 
LIOCS. It utilizes subroutine ILBDIDAO to 
increase the SEEK address by one track. 

Linka~e: 

L 1,DTFPTR 
L O,ACACTKEY) (If actual key 

specified) 
SR 0.0 (If actual key not 

specified) 
L 15,=V(ILBDDSRO) 
L 5.A(EOF) 
BALR 14.15 
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Output: The record is read and the track 
address is updated for the next READ. 

DA Sequential READ for Relative Track 
(ILBORDSO) (HE] . 

0reration: This subroutine reads a OA file 
w th relative track addressing 
sequentially. The relative track address 
is initialized at OPEN time by the 
main-line code or, at CLOSE UNIT time, by 
SUbroutine ILBORCRO. The address of the 
next record, which has been stored in the 
IDLOC field by the LIOCS module, is stored 
in the track address field. 

Linkage: 

L 
L 

SR 

L 
L 
BALR 

1,OTFPTR 
O.A(ACTKEY) (If actual key 

specified) 
0,0 (If actual key not 

specified) 
15.=VCILBDROSO) 
S,A(EOF) 
14,lS 

Output: The record is read and the track 
address is updated for the next R~. 

DA RZERO Record (ILBDFMTO) (HFJ 

Operation: When absolute track addressing 
is used, this subroutine writes Record 0 
onto each track of a DA output file. 

Linkage: 

L 
L 
BALR 

1,OTFPTR 
15, =V n:LJ3DFM'l'O) 
14.15 

output: The RZERO record is written. 

DA RZERO for Relative Track (ILBDRFMO) (HG] 

Operation: This subroutine writes Record 0 
onto each track of a DA output file with 
relative track addressing. 

Linkage: 

L 
L 
BALR 

Output: 

l,OTFPTR 
15,=V(ILBORFMO) 
14.15 

The RZERO record is written. 
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DA Increase SEEK Address (ILBDIDAO) (HH] 

Operation: This subroutine increa~es a 
SEEK address by one track ~hen absolute 
addressing is used. 

Linkage: 

L 
L 
BALR 

1,DTFPTR 
15.=V(ILBDIDAO) 
14,15 

output: The SEEK address is increased. 

DA READ and WRITE (ILBDDIOO) [HI] 

Ooeration: When absolute track addressing 
is used. this subroutine reads or writes 
records on random access DTFDA files in 
response to READ or WRI!E instructions 
using absolute addressing. It also checks 
for invalid key and input/output errors and 
branches, if necessary, to the appropriate 
procedure. 

Linkage: 

LH 3.RECSIZE (Undefined and spanned 
records only) 

AH 3.=H'4' (Spanned records only) 
O,A(ACTKEY) L 

L 15,=V(Entry point) 
L 
BALR 

5. A'( INVKEY) 
14.15 

For 'entry point', substitute as 
follows: 

ILBDDIOO for WRITE AFTER or WRITE key 
(American National Standard and 
DOS/VS COBOL WRITE/REWRITE) 

ILBDDI01 for READ key and SAVE key 
READ (American National Standard and 
DOS/VS COBOL READ) 

ILBDDI02 for READ key 
ILBDDI03 for WRITE key 
ILBDDI04 for WRITE AFTER 

output: The record is read or written. 

DA READ and WRITE for Relative Track 
(ILBDRDIO) (HJ] 

Operation: This subroutine reads or writes 
records an random access DTFDA files in 
response to READ or WRITE instructions 
using relative track addressing. It also 
checks for invalid key and input/output 
errors and, if necessary, tranches to the 
appropriate procedure. 
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Linkage: 

LH 3,RECSIZE 
1,DTFPTR 
O,A(ACTKEY) 
15.=V(entry point) 
5,A(INVl<EY) 

L 
L 
L 
L 
BALR 14,15 

For 'entry point', substitute as 
follows: 

ILBDRDIO, for WRITE AFTER or WRITE KEY 
(American National Standard and 
DOS/VS COBOL WRITE/REWRITE) 

ILBDRDI1, for READ REY and SAV~ KEY 
READ (American National Standard and 
DOS/vS COBOL READ) 

ILBDRDI2, for READ KEY 
ILBDRDI3. for WRITE REY 
ILBDRDI4. for WRITE AFTER 

output: The record is read or written. 

DA Error Routine (ILBCCAEO) [HR] 

Operation: This subroutine handles errors 
on DTFDA files either by setting user error 
bytes (if any) and branching to a user 
error routine. or if there is no user error 
routine, by setting the error code and 
fetching $$BCOBER. If $$BCOBER is fetched, 
an appropriate message is printed on SYSLOG 
and SYSLST. Then, if a dump is not 
required, control returns to ILBDDAEO: if 
it is, $$BPDUMP is called. $$BPDUMP 
provides the dump and returns control to 
ILBDDAEO. If ILBDDBG2 (the STXIT routine) 
is in the load module, control is passed to 
it. If it is not, the job is cancelled. 

Linkage: 

L 2.A(DTF-24) 
L 15,=V(ILBDDAEO) 
BR 15 

Output: Register 1 points to the data in 
the error block when exiting to user if 
there has been input data transferred. The 
user error bytes, if any, are set to 
reflect the error condition. 

VSAM DATA MANAGEMENT SUBROUTINES 

The subroutines described below are the 
interface between the IBM DOS/vS COBOL 
object program and the VSAM system control 
subroutines. 
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VSAM Initialization CILBDINtO) (HL] 

Operation: This subroutine issues the 
GETVIS macro instruction to obtain virtual 
storage for the VSAM File Control Block 
(FCB)-aSsociated with each VSAM File 
Information Block CFIB). It initializes 
the FCB to zeros, sets some initial values, 
and stores the address of the FCB in the 
object program's TGT area. It also 
acquires work space for the VSAM 
subroutines. 

Linkage: 

L R15,V(ILBDINTO) 
BALR R14,R15 
DC XL2'DISPL IN TGT OF 1ST FIB CELL' 
DC XL2' NUMBER OF ~'IE' s' 

Output: Storage is acquired for the VSAM 
FCB and VSAM work space. 

VSAM Open ang Close Subroutine CILBDVOCO) 
[HMl 

OperatioE: This subroutine handles all 
VSAM OPEN and CLOSE requests • 

For OPEN, the subroutine fills in FCB 
fields, obtains workspace for the file, 
constructs three control blocks for each 
file to be opened (ACB, EXLST, RPL), and 
fills in fields in these control blocks. 
It sets up the STATUS KEY and RERUN 
integer and checks the CLOSE option for 
LOCK. If opened OUTPUT, it checks the 
high relative byte address for zero. It 
then branches to the appropriate VSAM 
system control subroutine. 

For CLOSE" the subroutine issues a 
FREEVIS for all space used for the file 
being closed and sets up the STATUS KEY as 
well as the CLOSE options in the FCB. It 
tests for RERUN and, if required; takes a 
checkpoint. It then branches to the 
appropriate VSAM system control subroutineq 

Linkage--For OPEN Request 

The following code is generated for each 
file to be opened: 

L R1,FIB-CELLCR13) 
ST Rl,SAV3+DISP(R13) 
MVC FOPENOPT(4,Rl), 

=XL4'OPEN-OP~IONS' (See Note 1) 
MVC FUSEERR(4,R1), If USE ••• ERROR 

USERRPN(R12) Declarative 

The following code is generated last: 
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MVI 

LA 
L 
BAL~ 

SAV3+LASTDISP 
(R13),X'80 
Rl" SAV3 '{ R13) 
R15,=V(ILBDVOCO) 
R14,,15 

Indicate end of 
list. 

Note 1: See FOPENOPT field of the FCB in 
"Section 3: Data Areas" for bit 
assignments for each option. 

Linkage--For CLOSE Request 

The following code is generated for each 
file to be closed: 

L R1,FIB-CELL(R13) 
ST Rl,SAV3+DISPCR13) 
MVC FCLOSOPTC4"Rl), (See Note 1) 

=XL4'CLOSE-OPTIONS· 

The following code is generated last: 

MVI 
LA 
L 
BALR 

SAV3+LASTDISPCR13),X'SO' 
R1,SAV3CR13) 
R15,,=VCILBDVOC1) 
R14",R15 

Note 1: See FCLOSOPT field of the FCB in 
"Section 3: Data Areas" for bit 
assignments for each option. 

VSAM Action Request Subroutine (ILBDVIOO) 
!!illl 

This subroutine handles all requests for 
START. READ, REWRITE. WRITE, and DELETE 
verbs with VSAM files. 

Each request is routed to the code 
handling the particular verb. This code 
passes the request to VSAM. Upon execution 
of the request, it checks the return code 
from VSAM for errors.. Depending on the 
return code and conditions set in the FCB, 
it returns control to the calling 
subroutine. 

For more specific'meanings for each of 
the STATUS KEY entries, see IBM DOS/VS 
COBOL Programmer's Guide. 

Linkage: 

~OVE RECORD-AREA, 
FROM-AREA 

L R4,FIB-CELL(R13) 
L R14,return-GN 
~C FENDINV(4,R4), 

EttDINVGNC!l12) 

(If FROM option 
specified for 
WRITE and 
REWRITE) 

(If INVALID KEY, 
A'I' END, or AT 
ECl-' specified) 
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MVI FRECKEY(R4), (If KEY clause 
RECORD-KEY-# specified for 

READ and START) 
LH RO,=H"RECORD- (If WRITE or 

LENGTH' RJ::wRITE speci-
fied for fixed 
length record) 

or 
LH RO,RECORD-VLC(R13) (If WRI'IE or 

REWRITE speci-
fied for vari-
able length rec-
ord) 

LA ROil KEY-LENGTH (If START speci-
fied with key) 

L R15,FCOBRTN(R4) 
BALR R1,R15 
DC XL1'COMMAND-CODE' (See Note 1) 
DC XL3 ' OPTICNS' " (See Note 2) 
fi.OVE 
L R5,NEXT-sentence GN (if INTO option 
BR R5 for READ) 

Note 1: Command Codes
(4=READ,8=WRITE,12=REWRITE,16=S'IAR'I,20= 
DELETE) 

Not~: option bytes have the followinq 
bit information: 

Byte 0 - Bit 
0-

1 
2-5 

6 
7 

!1~ng 
Invalia Key 
At End 
Unused 
Next 
Key (For READ or START) 

Byte 1 - Search Condition for STA~T 

Code Meaning 
X'BO' Greater 
X'40' Equal 
X'20' Not less 

Byte 2 - X'BO' called from IL8DSRTO 

Output: The requested input/output 
instruction is performed. 
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ASCII SUPPORT SUBROUTINE 

The subroutine described below handles 
two of the functions necessary for handling 
files written in ASCII code. Other 
functions are handled by code in the COBOL 
program or by subroutine ILBDSPAO. 

~paratelx-2!gned Numeric Subroutine 
(ILBDSSNO) (IA] 

Operation: This subroutine is called 
whenever a data-naroe is involved in an 
arithmetic operation or in certain move 
operations and has a TRAILING SEPARATE 
CHARACTER or LEADING SEPARATE CHARACTER 
clause in the source program. 'Ihe 
subroutine checks the sign for validity. 
If the sign is not a valid sign,the 
subroutine issues a message and abnormally 
terminates the jobu The subroutine has two 
entry points, ILBDSSNO and ILBDSSN1 .. 

The sUbroutine is called at entry point 
ILBDSSNO, when an internal decirral number 
is to be produced. It places the proper 
sign in the low-order four bits of the 
receiving byte. 

The subroutine is called at entry point 
ILBDSSN1, when a separately signed external 
decimal number is to be produced. It 
places the proper EBCDIC sign in the 
receiving byte and replaces the converted 
Sign in the high-order four bits with a 
X'F"" .. 

Linkage: 

LA 
LA 
L 
8ALR 

0, 5i9n 
1,Receiving byte 
15,=V(ILBDSSNO) or (ILBDSSN1) 
14,15 

Output: The output of this routine is an 
internal decimal number, or a separately 
Signed external decimal number. 
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Three options are available for 
object-time debugging. These are the 
statement number option (STATE), the flow 
trace option (FLOW). and the symbolic debug 
option (SYMDMP). The subroutines for the 
first two options provide debugging 
information at abnormal termination of a 
program; the subroutines for the third 
option provide debugging information either 
at abnormal termination or dynamically 
during the execution of a program. All of 
the subroutines are under the control of 
and are' serviced by the D~bug Control 
subroutine (ILBDDBGO). This chapter 
discusses (1) the Debug Control subroutine 
(ILBDDBGO), and (2) the subroutines that 
are called in response to each of the three 
debug options. 

Note: Diagram 6 in ·Section 2: Program 
~nization- illustrates the calling 
dependencies among these routines. 

DEBUG CONTROL SUBROUTINE (ILBDDBGO) 

This subroutine is included by the 
linkage editor whenever the CBL control 
card for a program contains at least one of 
the debug options or the CCUNT option. It 
is a single CSECT, consisting of eight 
routines and one common area. These are, 
with their entry points: 

• Test routine (ILBDDBGO) 

• Print routine (ILBDDBG1) 

• STXIT routine (ILBDDBG2) 

• TGT Address routine (ILBDDBG3) 

• Save Register 14 routine (ILBDDBG4) 

• Dynamic Dump routine (ILBDDBG5) 

• Range routine (ILBDDBG6) 

• Debug common area (ILBDDBG7) 

• close Debug File routine (ILBDDBGS) 

The routines are described below. The 
debug common area is described in ·Section 
3: Data Areas.-

TEST ROUTINE (ILBDDBGO) [JA1: A call is 
generated to the TEST routIne (ILBDDBGO) in 
INIT 3. This routine tests for the debug 
options that have been specified by 
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checking bits 4, 5, and 6 of SWITCH in the 
TGT table, or for the COUNT option 
specified through bit 20. 

The subroutine calls FLOW (ILBDFLWO) fOl 
the flow trace (FLeW) option, and loads and 
branches to SYMINI~ (ILBDMP10) for the 
symbolic dump (SYMDMP) option. These 
subroutines perfor~ initialization 
processing for the respective options. ThE 
initialization process varies for each 
option and is discussed below. 

The TEST subroutine calls the execution 
statistics initialization subroutine 
(ILBDTCOO) to begin implementation of the 
COUNT option. 

The TEST routine issues the STXIT macro 
instruction specifying that the STXIT 
routine (ILBDDBG2) is to receive control 
when abnormal termination occurs. It also 
computes the load point for SYMDMP modules 
and issues the LOAD macro instruction to 
load ILBDMP10. ILBDMP10 is then given 
control so that it can read in and. process 
the SYMDMP control cards. 

Diagrams 4 and 5 in -Section 2: Progral 
Organization- show the flow of control for 
the Symbolic Dump (SYMDMP) subroutines. 
Diagram 6 shows, control flow for the Debug 
Control Subroutine (ILBDDBGO) through five 
levels. 

Linkage: 

L 15,=V(ILBDDBGO) 
BALR 14,15 

If the COUNT option has been specified, thl 
following is added: 

DC HWnumber-of-count-blocks' 

Input: Register 13 contains the address 0 
the TGT. 

PRINT ROUTINE (ILBDDBG1) [JB]: The PRINT 
routine is called by each of the 
subroutines associated with the debugging 
operations. Its function is to print 
either the debugging information requested 
or any error messages about the debug 
option subroutines themselves. 

Linkage: 

L 15,=V(ILBDDBG1) 
BALR 14,15 

Diagnostic Aid Subroutines 4 



Licensed Material - Property of IBM 

Input: 

1. DBG1CODE in the corr.munication area in 
ILBDDBGO module. This code indicates 
to ILBDDBG1 how the output is to be 
printed. 

2. Buffer, containing information to be 
written on SYSLST. 

.Qutput: 

1. Register 2 contains the address of the 
next buffer. 

2. A line of output on SYSLST. 

STXIT ROUTINE (ILBDDBG2) (JCl: This 
routine gets control from the system when 
an abnormal termination has occurred. This 
routine may also get control from a COBOL 
library 1/0 module when a termination type 
of error is recognized. It traces all 
COBOL prograrr.s in the run unit. 

For those programs compiled with the 
COUNT option. the STXIT routine calls 
subroutine ILBDTC20 to write execution 
statistics on SYSLST. For those that are 
compiled with SYMDMP, STATE, or FLOW 
options, the subroutine calls the 
corresponding subroutines to record the 
requested debugging information. 

Therefore, if the interrupted program 
was itself called by another program in the 
same load module, the STXIT routine also 
supervises debugging operations for the 
calling program if one of the debug options 
has been specified for that program. It 
uses data area FIRST-LAST, for this purpose 
(see "TGT Address routine (ILBDDBG3»". 
The debugging operations are completed when 
the highest level calling program which has 
been compiled with a debug option (SYMDMP, 
STATE, or FLOW) has been given debug 
information. Diagram 6 shows the control 
flow for the STXIT routine through five' 
levels. Diagram 11 in "Section 2: Program 
Organization" shows the doubleword 
data-area (FIRST-LAST) which is used to 
trace the COBOL programs at abnormal 
termination. 

Linkage: 

This routine is given control directly from 
the System at abnormal terroination. It 
returns to the System by issuing an EOF 
rroacro instruction. 

Input: STXIT save area, containing the PSW 
and registers 0-15 at the time of abnormal 
termination. 

TGT ADDRESS ROUTINE (ILBDDBG3) (JCl: The 
TGT Address routine (ILBDDBG3) is called by 
the COBOL p,C'ogram following the return of 
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control to the COBOL program after a branch 
outside the current program. The TGT 
Address routine stores in a fullword 
(LAST), the address of the current 'TGT upon 
return from a called program. This data 
area is used by the STXIT routine at 
abnormal termination to trace the calling 
programs of an interrupted program so that 
debugging information may be provided for 
each of them. Diagram 11 in "Section 2: 
Program Organization" shows the pointer 
connections between the FIRST-LAST data 
area and the TGT's of the programs that are 
link edited together. 

Linkage: 

L lS.=V(ILBDDBG3) 
BALR 14,15 

Input: Register 13 contains the address of 
the current TGT. 

SAVE REGISTER 14 ROUTINE (ILBDDBG4) (Jcl: 
The Save Register 14 routine (ILBDDBG4) is 
called by the COBOL program just before any 
instruction which passes control outside 
the COBOL program. It stores the address 
of this instruction. If an abnormal 
termination occurs and the PSW points 
outside the current COBOL program, it is 
this address and not the PSW address that 
is used to determine the number of the 
source statement that caused the program 
error. 

Linkage: 

L 15.=VCILBDDBG4) 
BALR 14,15 

Input: Register 14 contains the address of 
the instruction that transfers control 
outside the current program. 

DYNAMIC DUMP ROUTINE (ILBDDBG5) (JD1: The 
function of this routine is to signal, 
SYMDMP that a dynamic dump is to be given. 
Upon return from SYMDMP, register 10 
contains the address of the instruction 
that was overlaid with the BALR instruction 
that called ILBDDBG5. (See "Program 
Modification" under "Symbolic Dump (SYMDMP) 
Subroutine".) The overlaid instruction is 
then executed and control is returned to 
the COBOL program. 

Linkage: 

L 15,=V(ILBDDBGS) 
BALR 14,15 

Input: 

1. Register 3 contains the TGT address. 

2. Upon return from SYMDMP, register 10 
points to the instruction that was 
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overlayed with the BALR instruction 
that invoked ILBDDBG5. 

RANGE ROUTINE (ILBDDBG6) (JE]: This routine 
is called from the GOBACK code. Its 
function is to indicate that a branch 
(GOBACK) to a program that is higher than 
the highest COBOL program compiled with 
SYMDMP, STATE, or FLOW has been taken. 
Such a program is outside the range of the 
Debug Control Subroutine. That is, an 
abnormal termination in such a program will 
be intercepted by the STXIT routine 
(ILBDDBG2). The STXIT routine's only 
function in this case is to issue the EOJ 
macro instruction. 

Linkage: 

L 15,=V(ILBDDBG6) 
BALR 14,15 

Input: Register 13 contains the current 
TGT address. 

CLOSE DEBUG FILE ROUTINE (ILBDDBGS) [JE]: 
This routine is called by ILBDTC20 to close 
the debug file when object-time execution 
statistics have been written, but there are 
no debugging options specified. 

Called by: ILBDTC20 

Linkage: 

L 15,=V(ILBDDBGS) 
BALR 14,15 

Calls: $$BCLOSE 

Input: None 

output: DTF closed 

SUBROUTINES FOR THE DEBUG OPTIONS (STATE, 
FLOW, SYMDMP) 

The statement number (STATE) and flow trace 
(FLOW) options each require a separate 
subroutine. They are the Statement Number 
subroutine (ILBDSTNO) and the Flow Trace 
subroutine (ILBDFLWO). The symbolic dump 
option (SYMDMP) requires a subroutine made 
up of 13 modules or phases, whose entry 
point from the Debug Control Subroutine is 
ILBDMP10. 

The debugging information provided by 
the Statement Number subroutine (ILBDSTNO) 
consists of the number of the COBOL 
statement and the number of the verb within 
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the statement being executed when abnormal 
termination occurred. The debugging 
information provided by the Flow Trace 
SUbroutine (ILBDFLWO) consists of the 
source card numbers that represent the 
COBOL procedures executed betore abnormal 
termination occurred. 

When a dynamic dump is requested, the 
Symbolic Dump subroutines provide a 
formatted symbolic dump of specified areas 
of the Data Division just prior to the 
execution of each of the specified COBOL 
statements. When SYMDMP is specified, the 
symbolic dump subroutines provide at 
abnormal termination a formatted symbolic 
dump consisting of the following parts: 

1. an abnormal termination message 
identifying the source statement 
causing the error, 

2. selected areas in the TGT, and 

3. all the data items from the Data 
Division. 

STATEMENT NUMBER SUBROUTINE (ILBDS'INO) [JF] 

Operation: When the subroutine receives 
control from the STXIT routine (ILBDDBG2) 
at abnormal termination, it provides the 
number of the CCBOL statement and the 
number of the verb within the statement 
that was being executed when abnormal 
termination occurred. If abnormal 
termination occurs during execution of an 
instruction outside of the COBOL program, 
the statement number that is provided is 
that of the last COBOL statement executed. 
The subroutine uses the information stored 
by the Save Register 14 routine (ILBDDBG4) 
for this purpose. The subroutine calls the 
PRINT routine (ILBDDBG1) to write the 
debugging information on SYSLST. 

This subroutine is called from the STXIT 
routine (ILBDDBG2) using the following 
sequence: 

L 15.=V(ILBDSTNO) 
BALR 14,15 

Input: Register 13 pOints to the 
communication area in the Debug Control 
Subroutine (ILBODBGO) from which the 
address of the current TGT and other 
information can be obtained. 

output: Statement number message on 
SYSLST • 
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FLOW TRACE SUBROUTINE CILBDFLWO)[JG] 

Operation: This subroutine is entered at 
entry point ILBDFLWO by the TEST routine 
(ILBDDBGO) for initialization and at entry 
point ILBDFLW2 by the STXIT routine 
(ILBDDBG2) at abnormal ter~ination. It is 
also called at entry point ILBDFLW1 by 
compiled code upon encountering each COBOL 
PN. Calls are not generated for dummy PNs. 
When the subroutine is called for 
initialization at entry point ILBDFLWO, it 
obtains the address of the area allocated 
for the flow trace table. The number of 
traces specified by the user is a factor in 
determining the table size at compile time. 
This table is at a fixed displacement in 
the TGT of the COBOL program. After 
initialization each time that the 
subroutine receives control from the COBOL 
prograru, it inserts the executing prograRl's 
8-character Program Identification as well 
as the card number of the current COBOL 
Procedure into the next available position 
in the table. The address of the next 
available pOSition in the table is stored 
at location NXTAVL. Pointers for physical 
end (PEND) and logical beginning (LBEG), 
which indicates table wraparound, are also 
employed and are located just before the 
80-byte PROGRAM-ID area of the table. 

When the end of the table is reached, 
location NXT~VL points once again to the 
beginning of the table; and subsequent 
entries into the table overlay previous 
entries. The procedure is repeated until 
the end of the main COBOL program or until 
abnormal termination. If abnormal 
termination occurs, the subroutine receives 
control from the STXIT routine; and it 
calls the PRINT routine CILBDDBG1) to print 
each entry of the table beginning with the 
earliest entry. 

Linkage: 

From the TEST routine CILBDDBGO): 

L 15,=VCILBDFLWO) 
BALR 14,15 

From compiled code: 

L lS,=V(ILBDFLW1) 
BALR 14,15 

From the STXIT routine (IlBDDBG2) 

L 15,=V(ILBDFLW2) 
BALR 1".15 
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SYMBOLIC DUMP CSYMDMP) SUBROUTINE [JH] 

The symbolic dump subroutine, referred to 
mnemonically as SYMDMP, consists of 13 load 
~odules or phases. Of these, two'(ILBDMP01 
and ILBDMP02) service I/O requests for the 
remaining modules; five (IlBDMP10 through 
ILBDMP14) constitute what is here termed 
Pass 1; and six (ILBDMP20 through ILBDMP2S) 
constitute Pass 2. The first digit in the 
load module name identifies the pass, the 
second digit the module within the pass. 

The 13 modules of SYMDMP are arranged in 
an overlay structure under the control of 
SYMDMP itself, with the modules of Pass 2 
overlaying those of Pass 1 after 
initialization is complete. (See Diagrams 
3 and 7 in "Section 2: Program 
Organization." 

PASS1: The function of Pass 1 is to scan 
control cards and translate them into 
tables for the use of Pass 2. Pass 1 is 
entered during INIT3 before execution of a 
program compiled with the SYMDMP option or, 
when several programs compiled with the 
SYMDMP option have been link edited 
together, before execution of the first 
program. Pass 1 is entered only once per 
run unit. 

PASS 2: The function of Pass 2 is to 
produce the output requested by the control 
cards. After Pass 2 has overlaid Pass 1, 
it is present during the entire run and reay 
be entered many times. Pass 2 may be 
entered at the following times: 

• During INIT3 nefore execution of each 
program 

• Before each entry to any independent 
program segment 

• At abnormal termination 

• Each time a dynamic dump request is to 
be satisfied. 

COMMON DATA AREA: The SYMDMP modules 
communicate with one another by means of a 
block of cells initialized by Pass 1 and 
kept intact (not overlaid) when control is 
turned over to Pass 2. Register 12 is 
reserved in all modules as the base 
register for this area. The first portion 
of the common data area contains four 
standard register save areas, and data 
needed by both passes. The data needed by 
both passes include: addresses of tables; 
addresses of buffers; cells used by the two 
I/O modules; information about storage 
~llocation~ etc. The second portion 
contains data used to communicate between 
the modules of either pass, but not between 
the passes. This includes: load addresses 
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for the modules of the pass1 addresses of 
the table entries currently being 
processed1 parameters for subroutines: etc. 

OBJECT-TIME TABLES: Three tables are built 
in Pass 1 to facilitate communication among 
the modules of SYMDMP. These are: 

• The PCONTROL table, which contains one 
entry for each program in a run unit: 
it preserves information about the 
program's debug file, the 
program-control card options, the other 
tables, and critical locations in the 
COBOL program itself. 

• The DYNAMTAB table, which contains one 
entry for each dynamic dump request1 it 
preserves card/verb number, virtual 
storage location and machine 
instruction corresponding to the 
request, and pOinters whir.h are used to 
locate on the debug file the data-names 
specified. 

• The DATADIR table, which is an index to 
the blocks of the debug file that are 
needed for dynamic dumping. 

For detailed descriptions of the PCONTROL, 
DYNAMTAB, and DATADIR tables, see "Section 
3: Data Areas." 

INPUT: SYMDMP receives information from 
~sources external to itself: 

• The communication area of ILBDDBGO, 
containing. in particular. in LAST the 
address of the COBOL program's TGT. 

• The COBOL program's TGt and INITl 
cells, its instructions, and its Data 
·Division. 

• The control cards on SYSIPT. 

• The debug file built by the COBOL 
compiler. 

Control cards: There are two types of 
control cards, program-control and 
line-control. 

Each program for which any SYMDMP 
service is·requested must be identified by 
a program-control card. PROGRAM-ID. debug 
file information, the ENTRY option, and the 
HEX option for abnormal termination dumps 
are specified on this card. Each dynamic 
dump request is identified by a 
line-control card. Card/verb number, the 
Data Division items to be dumped, and the 
ON and local HEX options are specified on 
this card. 

The SYMDMP control cards are described 
in detail in the publication IBM DOS/VS 
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COBOL Compiler and Library Programmer's 
Guide, Order No. SC28-6478. 

Debug File: When the SYMDMP option is 
specified on the CBL card, Phases 25 and 65 
of the compiler create a file for use by 
SYMDMP at object time. The file contains 
information about the items of the Data 
Division and about the location of the 
machine instructions corresponding to each 
Procedure Division source statement. 

The program-control card identifies the 
debug file for SYMDMP at object time by 
specifying device type (MT or SO). logical 
unit number, and, for a disk file, 
filename. These three items of information 
are saved in the PCONTROL table. Device 
type is used to determine which of the two 
I/O modules to invoke: logical unit number 
and file-name are stored in the DTF before 
the file is opened. Thus, the single DTF 
contained in each of the I/O modules can 
serve any number of files used one at a 
time. 

The format and contents of the debug 
file are described in "Data Areas" under 
"Program Organization". Diagrams 8. 9, and 
10 in "Section 2: Program Organization" 
show the relations between the debug file 
and the object-time tables. 

OUTPUT: SYMDMP generates the following 
types of information: 

• Output on SYSLST consisting of: a copy 
of all control cards; diagnostic 
messages; dynamic dumps; the abnormal 
termination statement number message: 
the complete abnormal termination dump 

• Modifications to the COBOL program in 
virtual storage if dynamic dumpin9 is 
requested for the program 

Program modification: The mechanism by 
which SYMDMP intervenes in the COBOL 
program to produce a dynamic dump is as 
follows: 

Pass 1 searches the Procedure Division 
tables of the debug file for the specified 
card number. It stores, in the DYNAMTAB 
entry for the card, the address <relative 
to the beginning of the Procedure Division 
or of the transient area) of the 
corresponding instruction. 

Pass 2. when entered during INIT3, 
relocates this address to its true current 
value and saves the instruction itself in 
the DYNAMTAB entry. The first two bytes of 
the instruction in virtual storage are then 
replaced with BALR 0,12, that is, a branch 
to the PGT. Since, in a program compiled 
with the SYMDMP option, the first cells of 
the PGT contain a call to ILBDDEGS, the 
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effect is to invoke SYMDMP each time 
control flows through the roodified 
instruction. 

After it has issued the requested dumps, 
SYMDMP returns to ILBDDBG5 the address of 
the DYNAMTAB cell which contains the saved 
original instruction. This instruction is 
executed in ILBDDBG5 before control is 
returned to the following instruction in 
the program. (Note that when abnormal 
termination occurs, SYMDMP restores the 
original instruction to the program so 
that, if the user obtains a system dump, 
the dump will reflect the COBOL program as 
it was compiled.) 

LINKAGE TO SYMDMP: 

L 
BALR 
DC 

15,=A(ILBOMP10) (See Note A.) 
14,15 
H'n' (See Note B.) 

Note A: the address is computed by 
ILBDOBGO before the first call to SYMDMP. 

Note B: 
'n' = 0 in a call for initialization 

from ILBDDBGO 
= 4 in a call for dynamic dumps 

from ILBDDBG5 
8 in a call for abnormal 
termination dumps from ILBDDBG2 

processing (sequence of Events) 

The sequence of events when SYMDMP 
services are requested for a run unit is, 
in general, as follows: 

• Initialization for the first COBOL 
program in a run unit 

• Initialization for all other COBOL 
programs in a run unit 

• Initialization for independent program 
segments 

• Processing for dynamic dump requests 

• Processing for abnormal termination 
dumps 

The load names, mnemonic names, and 
functions of the individual SYDMP modules 
are as follows: 

1. I/O modules: 

ILBDMP01 (IODISK) - I/O operations 
for a debug file 
on disk. 
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ILBDMP02 (IOTAPE) -

2. Pass 1 modules: 

I/O operations 
for a debug file 
on tape. 

ILBDMP10 (SYMINIT) - initialization 
and Pass 1 
control. 

ILBDMP11 (SCANP) - program-control 
card scan. 

ILBDMP12 (SCAND) - line-control 
card scan. 

ILBDMP13 (FINDNAMS) - resolution of 
identifiers. 

ILBDMP14 (FINDLOCS) - resolution of 
card/verb 
numbers. 

3. Pass 2 modules: 

ILBDMP20 (SYMCNTRL) - Pass 2 control. 

ILBDMP21 (SEGINIT) - program and 
segment 
initialization. 

ILBDMP22 (DMPCNTRL) - control for the 
two dump 
modules. 

ILBDMP23 (DUMP1) -

ILBDMP24 (DUMP2) -

group and 
elel1'entary item 
dump. 

FD, SD, RD, VSAM 
FD, and TGT dump 

ILBDMP25 (SYMS~ATE) - abnormal termi-
nation statement 
number 
processing. 

The overlay structure and the hierarchy 
of loading responsibility are detailed in 
Diagrams 3 and 7 in "Section 2: Program 
Organization." The flow of control among 
the modules of Pass 1 and Pass 2 is shown 
in Diagrams 4 and 5, respectively. The 
operation of the individual modules is 
summarized in "Processing (Routines)" in 
this' chapter. 

INITIALIZATION - FIRST COBOL PROGRAM: 
During INIT3 of the first program 
encountered with the SY~DMP opticn, 
ILBDDBGO loads and calls IlBDMP10 
(SYMINIT). 

1. SYMINIT initializes the coamon data 
area and reads the first 
progra~-control card. 

• 
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2. SYMINIT loads and calls SCANP. 

3. SCANP builds the PCONTROL table, reads 
the next card, and returns to SYMINIT. 

4. If the card starts with a number 
(line-control card), SYMINIT loads and 
calls SCANO; otherwise, SYMINIT skips 
to step 11 below. 

5. SCANO builds the DYNA~TAB table; 
collects data-names in the QUALNAMS 
area for the batch search of the debug 
file; reads the next card and, if it 
starts with a number, repeats the 
process. 

6" SCAND loads and calls FINONAMS, 
overlaying itself • 

7. FINCNAMS searches the debug file for 
names collected in the QUALNAMS are 
and fills in identifier information in 
the DYNAMTAB table; FINDNAMS then 
loads and returns to SCAND, overlaying 
itself. 

8. SCANO enters OYNAM~AB and OATAOIR 
pointers in the PCONTROL table, and 
returns to SYMINIT. 

9. SYMINIT loads and calls FINDLOCS. 

10. FINDLOCS searches the debug file for 
addresses corresponding to card/verb 
numbers and enters these in the 
DYNAMTAB table, FINDLOCS then returns 
to SYMINIT. 

11. If end-of-file has not bee reached on 
SYSIPT, SYMINIT returns to step 2 
above. 

12. At end-of-file, SYMINIT calculates the 
total size of SYMDMP for the rest of 
the run unit and stores this value in 
the ILBDDBGO cell SYMSIZE for use by 
the SORT subroutine; SYMINIT also 
stores information in the common data 
area for use by the Pass 2 space 
allocation routines. 

13. SYMINIT loads ILBDMP20 overlaying 
itself and transfers to Pass 2; 
ILBDMP20 continues normal 
initialization processing. (See 
Initialization - All Other COBOL 
Programs.") 

INITIALIZATION - ALL OTHER CCBOL PROGRAMS: 
During INIT3 of all COBOL programs after
the first,.ILBDDBGO calls SYMOMP at its 
original address, which is now occupied by 
ILBDMP20 (SYMCNTRL). 

1. SYMCNTRL analyzes the calling 
parameter and determines that it has 
been called for initialization. 
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2. SYMCNTRL loads and calls SEGINIT. 

3. SEGINIT, by analyzing PROGRAM-ID, 
determines that a fresh program is 
being entered. 

4. SEGINIT stores ACURPC (pointer to the 
current PCONTROL entry) and frequently 
referenced addresses in COEOL program; 
SEGINIT also saves the root segment 
priority of zero. 

5. If this is the first time that SEGINIT 
has been entered (that is, SEGINIT has 
been entered from SYMINIT), and the 
DYNAMTAB table exists for any program 
in the entire run unit, SEGINIT 
computes the load addresses for 
DUMP1/DUMP2, IODISR/IOTAPE, and the 
debug file buffers. 

6. If there is no DYNAMTAB table for the 
current program, SEGINIT skips to step 
8 below .. 

7. SEGINIT loads and calls IODISR or 
IOTAPE to open the debug file; 
relocates addresses in the PCONTROL 
and DYNAMTAB tables; saves the 
original instructions and modifies 
them in virtual storage to effect 
calls to SYMDMP for dynamic dumping. 

8. SEGINIT returns to SY~CNTRL. 

9. SYMCNTRL returns to ILBDDEGO. 

INITIALIZATION - INDEPENDENT PROGRAM 
SEGMENT: Before entry to an independent 
program segment, ILBDDEGO calls SYMDMP at 
ILBDMP20 (SYMCNTRL). 

1. SYMCNTRL analyzes the calling 
parameter and determines that it has 
been called for initialization. 

2. SYMCNTRL loads and calls SEGINIT. 

3. SEGINIT. by analyzing the PROGRAM-ID, 
determines that the prograll'l is the 
same program as at the previous entry. 

4. SEGINIT compares the priority in the 
TGT with the saved priority; if they 
are equal, SEGINIT skips to step 7 
below. 

5. SEGINIT saves the new priority; then, 
if there is no DYNAMTAB table for the 
program, SEGINIT skips to step 7 
below. 

b. SEGINIT saves and modifies 
instructions in the current 
independent segment to effect calls to 
SYMDMP for dynamic dumps. 
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7. SEGINIT returns to SY~CNTRL. 

8. SYMCNTRL returns to IIBDDBGO. 

DYNAMIC DUMP REQUEST: ILBDDBG5, called 
through the program modifications made by 
SYMDMP (see step 7 under "Initialization -
All Other COBOL programs," step 6 under 
"Initialization - Independent Program 
Segment" and "Program Modification" under 
"Output" above) , calls SYMDMP at ILBDMP20 
(SYMCNTRL) • 

1. SYMCNTRL analyzes the calling 
parameter and determines that it has 
been called for dynamic dumps. 

2. SYMCNTRL loads and calls DMPCNTRL. 

3. DMPCNTRL searches the DYNAMTAB table 
for all entries with current priority 
and address fields which match the 
value of register 0 in the COBOL 
program; stores the instruction 
address for ILBDDBGO; updates and 
analyzes ON counters (if any) for the 
entries to determine if a dump is 
required at this execution of the 
COBOL statement specified on the 
line-control card. If no dump is 
required, DMPCNTRL skips to step 9 
below1 otherwise, DMPCNTRL gets the 
first (or only) active DYNAMTAB ent~y 
for the current request. 

4. DMPCNTRL determines from the DYNAMTAB 
entry the limits of the dump 
requested: and gets the dump'S 
starting item from the DATATAB table 
on the debug file. 

5. DMPCNTRL loads and calls DUMPl if the 
item is a group or elementary item: 
otherwise, DMPCNTRL loads and calls 
DUMP2. 

6. DUMP1 analyzes the item's attributes 
which are contained in the DATA TAB 
entry and issues a formatted dump of 
its contents in virtual storage; gets 
the next DATATAB entry. If it is 
beyond the limits of the requested 
dump, DUMPl returns to DMPCNTRL; if 
itis a group or elementary item, DUMPl 
repeats the process described above: 
if it is other than a group or 
elementary item, DUMPl requests 
DMPCNTRL to load and transfer control 
to DUMP2 to process the item. 

Similarly, DUMP2 dumps information 
about FD, RD, SO, or index items; and 
gets the next DATATAB entry. If it is 
beyond the limits of the requested 
dump, DUMP2 returns to DMPCNTRL; if it 
is a group or elementary item, DUMP:' 
requests DMPCNTRL to load and transfer 
control to DUMP1. 
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7. When DUMPl or DUMP2 returns after 
satisfying a dump request, DMPCNTRL 
examines the current DYNAMTAB entry; 
if it specifies further identiIiers 
for the same card/verb number, 
DMPCNTRL returns to step 4 above. 

8. DMPCNTRL continues the search of the 
DYNAMTAB table for further entries of 
equal address and priority; when it 
finds any such entries, it returns to 
step 4 above. 

9. DMPCNTRL returns to SYMCNTRL. 

10. SYMCNTRL returns to ILBDDBG5. 

~BNORMAL TERMINATION: ILBDDBG2 calls 
SYMDMP at entry point ILBDMP20 (SYMCNTRL) 
to produce abnormal termination dumps for 
the abnormally terroinating program, and, on 
subsequent calls, for all other SYMDMP
compiled programs encountered in its 
cackward chain to the main COBOL program. 

1. SYMCNTRL analyzes the calling 
parameter and determines that it has 
been called for abnormal termination 
dumps. 

2. The BOMB switch is turned on. 

3. SYMCNTRL loads and calls SEGINIT. 

4. SEGINIT, finding BOMB on, performs 
special abnormal termination 
processing: examines all DYNAMTAB 
entries in the run unit and restores 
the modified instructions to their 
original state: if the run unit 
included no dynamic dumping requests, 
searches all PCONTROL entries for a 
record of Procedure Divisicns large 
enough to be overlaid by as yet unused 
SYMDMP modules (DUMP1/DUMP2, 
IODISK/IOTAPE, and debug file 
buffers); may also use SORT and 
DISPLAY subroutines if present: as a 
last resort may use space remaining 
between end of tables and end of 
partition. 

5. SEGINIT loads and calls IODISK or 
IOTAPE to open Cor "rewind") the debug 
file; and relocates addresses in the 
PCONTROL table if the entry has never 
been used. 

6. SEGINIT returns to SYMCNTRL. 

7. SYMCNTRL loads and calls SYMSTATE. 

8. If the STATEOUT switch is on, SYMSTATE 
skips to step 9 below, since the 
statement numter message is only 
produced for an abnormally terminating 
program; otherwise, SYMSTATE turns on 
STATEOUT; gets the address in 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

9. 

10. 

11. 

12. 

13. 

14. 

ILBDDBGO's STXIT program status word 
(PSW), or. if this is not within the 
program's limits, gets the contents of 
register 14. which were saved by 
ILBDDBG4; uses this address to search 
Procedure Division tables of the debug 
file; identifies the most closely 
matching card/verb number and issues 
the statement number message. 

SYMSTATE returns to SY~CNTRL. 

SYMCNTRL loads and calls DMPCNTRL. 

DMPCNTRL, finding BOMB on, sets the 
dump limit at the last entry in the 
DATATAB table; turns AlLSW on; and 
gets the first entry in the DATATAB 
table • 

DMPCNTRL loads and cal '.s DUMP2. 

DUMP2 dumps the TGT and returns to 
DMPCNTRL. 

DMPCNTRL loads and calls either DUMPl 
or DUMP2 depending on the attributes 
of the initial DATATAE item (see step 
5 under "Dynamic Dump Request"). 

15. DUMPl and DUMP2 jointly dump the 
virtual storage contents of all 
DATATAB items (see step 6 under 
"Dynamic Dump Request"). 

16. DUMPl returns to DMPCNTRL after 
dumping the final Data Divisiion entry 
in the DATATAB table. 

17. Since ALLSW is on. indicating that the 
entire Data Division has been dumped, 
there can be no furthe.r dump request 
to fill and DMCNTRL returns to 
SYMCNTRL • 

18. SYMCNTRL returns to ILBDDBG2. 

Processing (Routines) 

IODISK (ILBDMP01)(JIl 

Operation: Contains DTFSD, SDNOD, and 
routines to open, close, read, read and 
note,. pOint and read, for a debug file on 
disk. 

Linkage: 

L 
LA 
LOAD 
BALR 
DC 

15, A IOMOD 
1,='ILBDMP01' 
(1), (15) 
14,15 
H'nn' (See note.) 
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~: 'nn' = 00 to open 
04 to read 
08 to point before reading 
12 to close 

Output: Address of current debug file 
buffer is returned in register 3 and in 
ADBGBUF. If note was requested, block 
identification is returned in NOTEADR. 

Calling Information: Called by the SCAND, 
FINDLOCS, and FINDNAMS subroutines in Pass 
1, and by the SEGINIT, DMPCNTRL, and 
SYMSTATE subroutines in Pass 2. It 
overlays IOTAPE. 

IOTAPE (ILBDMP02)(JIl 

Operation: Identical with IODISK 
(ILBDMP01) except that it contains DTFMT 
and MTMOD for a debug file on tape. 

Linkage: Identical with IODISK (ILBDMP01) 
except that the loadname is 'ILBDMP02'. 

Output: See IODISK (ILBDMP01). 

Calling Information: See IODISK 
(ILBDMP01). 

SYMINIT (ILBDMP10) (JJ-JKl 

Operation: Controls Pass 1 operations; 
contains 3 common subroutines (CALLFIND, 
ERROR. and READIPT) for Pass 1 modules. 

.'Linkage: 

L 
BALR 
DC 

15. =A (ILBDMP10) 
14,15 
H'OO' 

Output: Table addresses and virtual 
storage limits are passed in common data 
area to Pass 2. SYMSIZE cell is set in 
ILBDDBGO for use by the SORT subroutine. 

Calling Information: Called by ILBDDBGO 
du~in9 INIT3 of the first program compiled 
with the SYMDMP option. It is overlaid by 
SYMCNTRL (ILBDMP20) after completion of 
Pass 1. 

CALLF'IND (COlt!MCN PASS 1 SUBROUTINE 
CONTAINED IN SY~INIT) 

operation: Effects linkage between SCAND 
and FINDNAMS. 
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Linkage: 

L 15. ACALLFND 
BALR 14,15 

Output: None. 

Calling Information: Called by SCANO when 
the DYNAMTAB table is complete. 

ERROR (COMMON PASS 1 SUBROUTINE CONTAINED 
IN SYMINIT) 

Operation: Issues Pass 1 error messages. 

Linkage: 

MVI 
L 
BALR 

Output: 

ERR. message-number 
15,AERROR 
14,15 

Error message on SYSLST. 

Calling Information: Called by SYMINIT. 
SCANP. SCAND. FINDNAMS, and FINDLOCS. 

READIPT (COMMON PASS 1 SUBROUTINE CONTAINED 
IN SYMINIT) 

Operation: Reads and calls ILBDDBGl to 
list control card on SYSIPT, scans card. 

Linkage: 

L 15,AREADIPT 
BALR 14,15 

output: 

Current input card in INBUF, 
AELM, address of start of element, 
COL, card column of start of next 
element, 
LEN, length of element, 
EOCSW, on if no more elements on card, 
EOFSW, on if end-of·file found, 
NllMSW, on if element is number; 
PARENSW, on if element starts with 
left parenthesis. 

Calling Information: Called by SYMINIT, 
SCANP, and SCAND. 

SCANP (ILBDMP11) [JLl 

Operation: Calls the READIPT subroutine of 
SYMINIT to scan program-control card, 
builds the PCONTROL table entry. 

Linkage: 

L 
L 
LOAD 
BALR 

0, ASCANP 
1,='ILBDMP11' 
(1),(0) 
14,1 
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Output: PCONTROL entry and its pointer 
ACURPC, NXTBYTE, free area pOinter, updated 
to byte following this entry. 

Calling Information: Called by SYMINIT 
when program-control card has been found. 
Overlays QUAINAMS area used by SCAND and 
FINONAMS. 

SCANO (ILBDMP12)[JMl 

Operation: Calls the READIPT subroutine of 
SYMINIT to scan line-control card, reads 
the next card and scans until it comes to a 
card which does not start with a 
card-number. Builds a DYNAMTAE entry for 
each line-control card. Collects 
data-names specified in QUALNAMS area. 
Reads in the first block of the debug file. 

Linkage: 

L 
L 
LOAD 
BALR 

0, ASCAND 
1,=' ILBDMP12 , 
(1),(0) 
14.1 

Output: DYNAMTAB table with fields to be 
completed by FINDNAMS and FINDLOCS. 
QUALNAMS area containing all na~es 
requested on line-control cards. Pointers 
to the DYNAMTAB and DATADIR tables in the 
PCONTROL table. NXTBYTE cell updated to 
byte following last DYNAMTAB entry. 

Calling Information: Called by SYMINIT 
when card starting with a number is found 
by SCANP. Overlays FINDNAMS and FINDLOCS. 

FINDNAMS (ILBDMP13)[JNl 

Operation: Searches the DATATAB table on 
the debug file for identifiers collected in 
the QUALNAMS area. Builds the DATADIR 
table containing block identification for 
each distinct DATA TAB block required. 
Enters the table locators for identifiers 
in the DYNAMTAB table. 

Linkage: 

L 
L 
LOAD 
BALR 

O,ASCAND 
1,='ILBDMP13· 
(1),(0) 
14,1 

output: Locators in the DYNAMTAB table, 
which permit Pass 2 to point directly. 
without search, to the requested data-na~es 
in the debug file. NXTBYTE cell updated to 
byte following last DATADIR entry. 
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calling Information: Called by SCAND via 
CALLFIND subroutine in SY~INIT when last 
line-control card for progra~ has been 
scanned. overlays SCANO and FINDLOCS. 

FINOLOCS (ILBOMP14) [JO] 

Operation: Searches the PRCCTAB table on 
the debug file for the card/verb numbers 
specified on line-control cards. Enters 
corresponding relative addresses in the 
DYNAMTAB table. 

Linkage: 

L 
L 
LOAD 
BALR 

O,SCAND 
l,='ILBDMP14' 
(1),(0) 
14,1 

Output: Priority and relative address 
fields in the DYNAMTAB table. 

Calling Information: Called by SYMINIT 
when SCAND returns 'to it with DTABOK switch 
on. Overlays SCANO and FINDNAMS. 

SYMCNTRL (ILBDMP20)[JP-JO] 

operation: Controls Pass 2 processing. 
contains 1 common subroutine (HEXDUMP) for 
Pass 2 modules. 

Linkage: 

L 
BALR 
DC 

15.=A(ILBDMP10) 
14,15 
H'n' (See note.) 

~: 'n' = 0 for initialization 
4 for dynamic dump 
8 for abnormal termination 

output: BOMB switch is turned on in the 
event of an abnormal termination. This 
switch is checked by SEGINIT and DMPCNTRL. 

Calling Information: Called by ILBDDBGO, 
ILBDDBG5. and ILBDDBG2. Overlays SYMINIT. 

HEXDUMP (COMMON PASS 2 SUBROUTINE CONTAINED 
!N SYMCNTRL). 

Operation: Calls ILBDDBGl to print 
hexadecimal dumps. 

Linkage: 

L 15.AHEXDUMP 
BALR 14.15 
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Note: Caller places address in ADTODUMP 
ana-length in LENTODMP: places desired 
starting column for address in ADOOL and 
desired starting column for contents in 
CORECOL. If address is to be printed, 
caller turns on PRINTLOC switch. 

Output: Hexadecimal dump on SYSLST. 

Calling Information: Called by DUMPl and 
DUMP2. 

SEGINIT (ILBDMP21) [JR] 

Operation: Opens the debug file: reads the 
OBODOTAB table into virtual storage; 
relocates table addresses; initializes 
virtual storage for dynamic duaping; 
performs space allocation at abnormal 
termination. 

Linkage: 

L 
LA 
LOAD 
BALR 

2, ASEGINIT 
1,=' ILBDMP21 , 
(1), (2) 
14,2 

Output: Program modifications for dynamic 
dump calls. The pointer contained in 
ACURPC is updated to the current PCONTROL 
entry. LASTSEG is updated to contain the 
current priority_ 

Calling Information: Called by SYMCNTRL 
for initialization and in the event of an 
abnormal termination. Overlays DMPCNTRL 
and SYSMSTATE. 

DMPCNTRL (ILBDMP22)[JS-JT] 

Operation: Controls dumping, identifies 
current dynamic request in the DYNAMTAB 
table. and provides service and control for 
DUMPl and DUMP2. contains 2 sutroutines 
(CALLD1D2 and NXTENTRY) co~mon to DUMPl and 
DUMP2. 

Linkage: 

L 
LA 
LOAD 
BALR 

2,ASEGINIT 
l,='ILBDMP22' 
(1) • (2) 

14.2 

Output: Heading line on SYSLST, before a 
dynamic dump. to identify card/verb number 
of request. Cells and switches filled in 
by NXTENTRY SUbroutine. 
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Calling Information: Called by SYMCNTRL at 
each dynamic request and after SYMS~ATE at 
abnorroal termination. Overlays SEGINIT and 
SYMSTATE. 

CALLD1D2 CCO~MON PASS 2 SUBROUTINE 
CONTAINED IN DMPCNTRL) 

Operation: Serves as linkage between DUMP1 
and DUMP2. Loads whichever of the two is 
not in virtual storage when it is entered 
and passes control to it. 

Linkage: 

L 15, ACALLD 
BR 15 

output: None. 

calling Information: Called by DUMP1 and 
DUMP2. 

NXTENTRY CCOMMON PASS 2 SUEROUTINE 
CONTAINED IN DMPCNTRL) 

Operation: Gets and analyzes the next 
DATATAB entry on the debug file. 

Linkage: 

L 15,ANXTNTRY 
BALR 14.15 

Output: Address of the current DATATAB 
entry is returned in register 3 and 
ADATNAMEi address of its attributes field 
is returned in ADATTR; LEV, MAJ,'MIN, and 
other fields are also set. 

Calling Information: Called by DMPCNTRL to 
get the first item of a dump, called by 
DUMP1 and DUMP2 to get subsequent items. 

DUMPl SILBDMP23) (JU) 

Operation: Formats the contents of group 
and elementary items; calls ILBDDBG1 to 
print dumps. 

Linkage: 

L 
LA 
LOAD 
BALR 

output: 
SYSLST: 

15,ADUMP1 
1,='ILBDMP2' 
(1),(15) 
14,15 

The following is written on 

For group items: name, level, and 
card-number. Hexadecimal dump as 
required. 
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For elementary items: name, level, 
card number, location in virtual 
storage, type code (for example, B 
for -binary,- P for ·packed 
decimal,· etc.). Contents of 
alphabetic and alphanumeric fields 
in normal print characters. 
Contents of numeric fields in scaled 
decimal form. 

Every occurrence of each subscripted 
elementary item is dumped, preceded on the 
line by its subscripts. Every collection 
of subscripted elementary items belonging 
to a variable-length group is preceded by 
the name(s) and current value of the 
applicable objectCs) of the 
OCCURS ••• DEPENDING ON clause. 

Calling Information: Called by DMPCNTRL 
and DUMP2. Overlays DUMP2. 

DUMP2 (ILBDMP24)(JV] 

Operation: Formats the contents of FD's, 
SO's, RD'S, index-names, and fields of the 
TGT. Calls ILBDDBGl to print dumps. 

Linkage: 

L 
LA 
LOAD 
BALR 

15,ADUMP1 
1,='ILBDMP24' 
(1), (15) 
14,15 

Output: The following is written on 
SYSLST: 

TGT fields in hexadecimal format. 

For an so: name, type, and 
card-number. 

For an index-name: name, type, and 
contents converted to decimal. 

For an RD: name, type, card-number. 
and contents of PAGE-COUNTER and 
LINE-COUNTER, if present CNote: 
Report line is printed by DUMP1.) 

For an FD: name, type, card-number, 
and DTF information including 
contents of DTF in hexadecimal 
format. 

For a VSAM FD: whether the file is 
open or closed, file organization, 
access method, the file status key, 
and th~ last I/O statement. 

calling Information: Called by DMPCNTRL 
and DUMP2. Overlays DUMP2. 

• 

• 

• 

• 

• 
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• 

• 

• 
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SYMSTATE (ILBDMP2S) [JW] 

Operation: Calls ILBDDBGl to issue 
statement number message in the event of 
abnormal termination. calls the FLOW 
subroutine (ILBDFLWO), if FLOW is 
specified, before the first Data Division 
dump is issued. 

Linkage: 

L 
LA 
LOAD 
BALR 

2., ASEGINIT 
1,='ILBDMP2S' 
(1) .. (2) 
14,2 

output: Statement number message on 
SYSLST. STATEOUT switch is set on. 

Calling Information: Called by SYMCNTRL 
after SEGINIT in the event of abnormal 
termination. Overlays SEGINIT and 
DMPCNTRL. 

SRCHPUBS (ILBDMP04)[JX] 

Operation: Searches the PUB tacle for the 
device type and then completes the SYSOOS 
DTF by entering the device type, track 
capacity, and upper head limit • 

Linkage: 

L RO,ADBGBUF 
LA Rl,-ILBDMP04' 
LOAD ( 1)" (0) 
LA RO,ERREXIT 
BALR Rl0,Rl 

output: Three bytes beginning at DTF + 
X'lD· are filled in; the first byte 
contains the device type and the next two 
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bytes contain the device-type track 
'capacity. DTF + X'I 27' contains the maximum 
bead limit for a cylinder of that device. 

Calling Information: Called by IODISK for 
each request to open SYSOOS. 

USE-FOR-DEBUGGING Subroutine (ILBDBUGO) 
illI 
Operation: ILBDBUGO is called to handle 
invocations of USE-FOR-DEBUGGING 
declaratives, including the setting up of 
the debug item. 

Linkages 

L lS,V(ILBDBUGO) 
BALR 14,15 

Branch bypass--GN (4,6, or 8 bytes) 

DC X'FF' 
OC XL2'card number of this verb' 

(following fields repeated for each 
declarative invocation) 
DC X'description of DEBUG object' 
DC XL3'displ. of DBG-NM literal' 
DC XL2'length of DBG-NM literal' 
DC XL3'displ. of USDBG PN cell' 

(optional fields) 
DC XL3'displ. of base for DBG-CONTT' 
DC XL2'displ. from the base' 
DC XL2'length of DBG-CONTENT data' 

OUtput: The debug item is allocated and 
filled in as specified by the declarative. 

Calling Information: This subroutine is 
called by the compiled code. Calls 
ILBDCMMO (for GETCORE operations) • 

Diagnostic Aid Subroutines 5 
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OBJECT-TIME EXECUTION STATISTICS 
SUBROUTINES 

Programmers can specify three options in 
the PARM field of the EXEC statement to 
generate statistics for helping them make 
their programs more efficient. The 
VERBSUM and VERBREF options are 
implemented by the compiler, producing 
statistics on the design of the 
programs. The COUNT option is 
implemented by the compiler and 
object-time execution statistics 
subroutines, producing statistics on the 
frequency with which sections of the 
programs are executed. 

RELATIONSHIP TO THE DEBUG CONTROL 
SUBROUTINE 

The object-time execution statistics 
subroutines are controlled and supported by 
the debug control subroutine, ILBDDBGO (see 
"Diagnostic Aid Subroutines">. 
The debug initialization subroutine is 
called by INIT3 in the object module 
whenever the COUNT option has been 
specified, regardless of whether any 
debugging options have also been 
specified. The debug initialization 
subroutine calls COUNT subroutines to 
perform COUNT initialization. The debug 
control subroutines also provide the 
following functions for the object time 
execution statistics subroutines: 

• Call COUNT subroutines at abnormal 
termination of object module execution 
(ILBDDBG2) 

• Write on the debug print file 
(SYSDBOUT) if count errors are 
found (ILBDDBGI) 

COUNT DATA AREAS 

The object-time execution statistics 
subroutines use a number of tables: 

• The count table, built by the 
compiler as part of the object 
module. The table contains each 
procedure-name and verb as it is 
encountered in the source program, 
each verb being in PI-code form. 
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• The verb translate table, verb 
table, and verb text table -
parts of subroutine ILBDTC30 -
which enable the subroutine to 
translate the verb codes into 
EBCDIC form for listing, and also 
enables the subroutines to locate 
verbsum table entries. 

• The COUNT chain, space for which is 
obtained by ILBDTCOO. This table is 
modified by the object-time execution 
statistics subroutines and contains the 
program-ids, pointers. and the node 
count table. 

• The node count table contains the 
current number of times each 
count-block is entered. A count-block 
is a set of COBOL verbs such that 
(exclusive of ABENDs) each verb in the 
block is executed if, and only if. the 
first verb is executed. 

• The verbsum table, space for which is 
obtained by subroutine ILBDTC30. This 
table is built at termination of object 
module execution and contains a summary 
of the information in the count tables 
and node count tables. 

The COUNT subroutines use the count 
common area (ILBDTCOI) to control the 
monitoring process. It also uses the 
debug common area (DBGOCOM) for 
printing. These tables, chains, and 
common areas are described in "Section 
3: Data Areas." "Section 2: Program 
Organization" shows how the tables are 
used. 

COUNT OPERATIONS 

At the start of object module execution 
the debug control subroutine calls the 
ILBDTCOO subroutine to begin implementation 
of the COUNT option. 

During object module execution 
subroutine ILBDCT10 is called by compiled 
code to update the counts of the frequency 
with which count-blocks of object module 
statements are executed. A count-block is 
determined by the compiler on the basis 
that any statement in it is executed if and 
only if all statements in the block are 
executed. The start of a block is called a 
node. 

• 

• 

• 

• 

• 



• 

• 

• 

• 
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An example of what constitutes a 
count-block is as follows. 

statement 
Number 

1 
2 
3 
4 
5 

Statement 
Type 
ADD 
SUBTRACT 
MOVE 
IF ••• GO TO ••• 
ADD 

Statement 1 is a node for the first 
count-block, which consists of statements 1 
through the IF in statement 4. The GO TO 
part of statement 4 is the node for a 
second count-block. Statement 5 is the 
node for the third count-block. 

Each count-block is assigned a unique 
number. At each node in the object module 
is embedded a call to ILBDC'I10 with a 
parameter conSisting of the appropriate 
count-block number. 

At termination of load module 
execution, abnormal or otherwise, the 
ILBDTC20 and ILBDTC30 subroutines write 
the COUNT option statistics on SYSCOUNT. 

Diagram 12 in "Section 21 Program 
Organization" show COUNT operations in more 
detail. The subroutines themselves are 
described individually below. 

COUNT Initialization Subroutine (ILBDTCOO) 
!W 

Operation: Initializes the count common 
area, gets space for and initializes the 
count chain, and initializes the count 
chain pointer in the object module TGT • 

Called by: ILBDDBGO, which was called by 
INIT3. 

Linkage: 

L 
L 
BALR 

R15,=V(ILBDTCOO) 
Rl,A(parameter list) 
R14,R15 

where the parameter list is: 

DC 1H'number-of-count-blocks' 

£ill!: GETVIS 
ILBDDBGl 

Input: 

1. Register 1 points to the number of 
entries for the count table 
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2. Register 8 points to the TGT 

3. Register 13 pOints to the debug common 
area (ILBDDBG7) 

4. Registers 14, 151 standard linkage 

Output. 

1. count cha~n generated and initialized 

2. count common area initialized and/or 
bits set in CGunt common 

3. Object module TGT points to the count 
chain 

count Frequency Subroutine (ILBDCT10) [XBJ 

ODerationa Updates the appropriate node 
counter by one and saves the caller's 
count-block number in the count chain. 

Called by: Generated code in the object 
JIIo4ule. 

Linkage: 

without SYMOMP option 

BALR 1,12 
DC H'count-block number' (Goes to 

the COUNT linkage area in 
the PGT) 

with SYMDMP option 

BAL 1,8(12) 
DC H'count-block number' (Goes to 

the COUNT linkage area in 
the PGT) 

where the COUNT linkage area of the 
object module PGT contains: 

L 15,=V(ILEDCT10) 
BCR 15,15 
DC lH'O' 

£ill!: None 

Input: 

1. Register 1 points to the block number, 
and the return address 1s at 
002(register 1). 

2. Register 12 points to the PGT 

3. Register 13 points to the 'IGT, where 
are contained the save area and a 
pointer to the appropriate count chain 

4. Register 15 points to this subroutine 
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Output: 

1. Appropriate node counter updated by 
one 

2. count chain contains the last 
count-block number 

COUNT Termination Subroutine CILBDTC20) 
[I(C] 

Operation: Called at termination of object 
module execution to determine if there are 
programs being monitored. If so. it calls 
subroutine ILBOTC30 to write execution 
statistics. and if the termination is 
normal. calls ILBDDBGB to close the debug 
print file. If the termination is not 
normal. the debug print file is left open 
for debugging information. 

Called by: Generated code in the object 
module. ILBDOBG2. ILBDABXO. 

Linkage: 

from ILBOOBG2 

LA 
L 
BALR 

1.=X·FFFFFFFFW 

15.=V(ILBDTC20) 
14.15 

from all other callers 

SR 
L 
BALR 

1.1 
15.V(ILBDTC20) 
14.15 

£!!!§: ILBOTC30 
ILBDOBGB 

Input: 

Register Contents Meaning 

1 Zero Close debug print 
file after ILBDTC30 
executes. 

Pointer to Do not close debug 
X'FFFFFFFF' print file after 

ILBOTC30 executes. 
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13 Pointer to 
save area 

14.15 Standard 
linkage 

Output: None 

COUNT Print Subroutine (ILBOTC30) [1(0] 

Operation: This subroutine computes and 
writes execution statistics on the debug 
print file upon termination of the program 
being monitored. 

Called by: ILBDTC20 

Linkage: 

L R15.VCILBDTC30) 
BALR R14.R15 

£!!!!: ILBDDBG1 
ILBDOBGB 
FREEVIS 
GETVIS 

Input: 

Register Contents Meaning 

1 Zeros or From ILBDTC20 input 
X'FFFFFFFF' 

9 Points to count 
common area 

13 

14.15 

Output: 

Points to 
save area 

Standard linkage 

1. Printed execution statistics 

2. Space for the count chains released 

3. Count common area updated 

• 

• 

• 

• 

• 
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Chart HM. VSAM OPEN And CLOSE Subroutine (ILBDVOCO) (Part 1 of 2) 
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• • CLOSE Rt;QU£,ST •• ---! •. .* .. .. .. .. . .... 
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••••• 01 •••• •••••• 
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: FE~UIR£~ : 

········1········ 

... 
05 ., .. .. 

<--

• • • • • STORE R~G14 • 

0" •• .. .. 
•• •• YES • .SUD OF FCS •• NO 

• • • • ••••••••••••••••• 

'uOlOOO 1 
· .... kl··.······· • • 
• :.n"D ~'CB M.D • 
• r'IB AOtRkoSStS .<------------------------------------------• • • • 
········1········· :';;':--t 

•••• NO 

Fl···.. 1~1,.°1~~~.t2.......... ..3' •. 
•• *. .----CLfANUP----· •• *. 

•• OVENt" Or •• YEI' • til!:.!:: STO"AGI:: • • ."N.i OF FCB •• YES 
•• Ci.OS;';iJ ~1'I1i •• -------->.A:>SOCU.'I'E~I 'UTI,.-------->.. LLST • *---

'. ':'OC'I( .' • ~'I!.t.. •• •• .... . . ... . .. .. ................. . .. . 
. l~ .I~.. · 

Gl •• G2 •• 
.• •. .* •. 

• :·~PBN EATeND·:.:!~ _____ >.:·S~ig~~i§AL .:. 
•. .* f. ._ 
t..t ..._ 

•• .• * •.• 

r---------------J .. 
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'007000 1 
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;-10010011 
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Chart HM. VSAM OPEN And CLOSE Subroutine (ILBDVOCO) (Part 2 of 2) 
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Chart HN. VSAM Action Request Subroutine (ILBDVIOO) 

····Al········· • • : ILBDVIOO : 

••••••••••••••• 
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Chart IA. Separately Signed Numeric (ILBDSSNO) 
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1 ... 
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Chart JA • Test (ILBDDBGO) (Part 1 of 2) 

• ···1.1.········ • • 
• ILBOOBGO • • • 

_~""r'"'' 
~:;;i:!iii5i:i8:i -------[~~~~~~!~~~~!!!~~~~~ 
• • • • ........ 1' ....... 
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Chart JA. Test (ILBDDBGO) (Part 2 of 2) 
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Print (ILBDDBG1) 
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·.··.03·· .•• ··· .. • • 
• SAVE BUFIIR • : ABB~1I8rJ : • • 
········1········ 

... 
H3 •• .. . . 

•• CODE. 0, •• NO 
•• II, 5 •• ---l .. .-.. .. .. .. . ... 
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Chart JC. STXIT (ILBDDBG2), TGT Address (ILBDDBG3), and Save Register 14 (ILBDDBG4) 
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Chart JO • Dynamic Dump (ILBDDBGS) 
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Chart JE. Range (ILBDDBG6) and Chose Debug File (ILBDDBGS) Subroutines 
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Chart JF. statement Number (ILBDSTNO) (Part 1 of 2) 
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•• START DeL , •• -------->.. TGT> 0 •• --------> •• INSTR ADDR IN'.---J •• QaTNS •• •• •• ..TRANSIENT •• 
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Chart JF. statement Number (ILBDSTNO) (Part 2 of 2) ...... 
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Chart JG. Flow Trace (ILBDFLWO) 
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Chart JH. SYMDMP - Overall 
····Al········· 

• ENTER FROM • 
• COBOL PROGI(AM • • • ••••••••••••••• 

V JA01Al 
·····Bl·········· 'ILBDDBGO • ._._._._._._.-._. 
• TELL SYMOMP • 
:IStiAMt~En3~pOR: ........ ! ....... . 

· '. Cl '. .. . . 
• 'FIRST TIME '. NO • 

'. TO SYMONP .------------------------------> 
*. .-.. .-•. . * 

PAss-i-OF] ---I'YES 
SYMONP ---------

JJ01A2 
• •••• Dl·········· 
'ILhDMP10 • . -.-._._._._._._. 
'COMPUTE ADDRS ,. 
• ~ODULES AND • 
• READ CARD • 

·::::···1········· · . • 1::1 • · ._> .... · '. El '. • •••• E2 •••••••••• 
•••• • ••• YES :SSTO~~ ~il~t : 

'.EOF ON SYSIPT •• -------->. ~INIT WITH .-----
'. .' • SYMCNTRL • '. .' . . ' .. ' ................ . 

'NO 

1 .LOlA' 
·····Fl·········· 'ILBOMPll • . _.-._._._._._._. 
• BLP PCONTROL • 
: ~~gM ~~c~=~ : ........ ! ....... . 

· '. Gl '. .' '. .' DOES CARD '. NO 
'. START WITH •• ---! 

'. NUMBER .' '. .' .. .. . ... 
1
. YES : £1 : 

• • •••• 
JM01A2 

••• •• ifl.· ••• ••••• [----------------'ILBDMP12 • STORE NAMES 
.-.-.-.-.-.-.-.-. READ NEXT CARD 

-->:E~RyDJ~TttN!.: J ------------------
• CONTROL CARD • ........ 1' ...... -----

.'. 
Jl '. .. .. 

!~~.:' S~~, St,ft ':. 
'. NUMBER .' 

t. •• .. ,. 
'NO 

JP01A2 
••••• A3·········· [-P:---88 -2----------'ILBDMP20 • ft 

.-.-.-.-.-.-.-.-. ------ OF 8YMDMP -->. DET~RMINE' -------------'MODULE TO FETCH' • • • •••••••••••••••• 

1 ~FAiiiDiW;Tii--
.'. JR2!A1 OVERLAY aDD 

•• B3 •••• :itBO=;;i···· .: ------ JIOoDtiIo E 
• 'CALLED POR '. YES .-.-.-.-.-.-.-.-. ----------------

'. INIT •• -------->. STORE COBOL .-----'. .' • ADDRS • .... . . ' .. ' ................ . r .'. .'. C3 '. Cq '. 
• •• ' '. '. YES .' • ·88BIn<>l··.. NO 

'.DYNAMIC DUMP •• --------> •. PBRMIT DUMP •• ----> 
•• .t •• .* •..• ...* ... - ... . 

1·::~;; ... . 
••••• D3 •••• iiiiii----
'ILBDMP21 • ._.-.-.-.-.-._._ . 
'OPEN DEBUG FILE' 
• RELOC COMPUTE • 
• LOAD ADDRS • · .. · .... r~:::: 
·····E3·········· 
'ILBDMP25 • ._._.-.-.-._._.-. 
: IS~~sfitTE : 
• • 

;::::;::1':::::~-----------------.... . 
JS01Al 

·····'3·········· 'ILBDMP22 • .-._._.-._._._._ . 
-->. GET DATATAB • 

'ENTRY POR NAME • • • · ...... T ...... · 
.' . G3 '. JD01A1I'JC01Jl 

.' '. ····GS········· 
.:' ~~E~ .:.!~~------------------------------->: Ifl6~oYi : .. .. .. '. .' .............. . .... r 

.'. JU01A2 
• 0 .H3 •••• :~t;~~n····· .. : 

.'ITEM LEVEL '0 YES .-.-.-.-.-.-.-.-. '. DESCRIPTION •• -------->. DUMP LEVEL • 
'. .' • DBSCRIPTION • 

•.•. .•.• : ••••• Uft •••••• : 

1
'NO l .... ->. • • F3 • • • •••• JV01A2 

·····J3·········· 'ILBDMP2Q • ._._._._._.-.-._. 
---:Rg?M~~~'I=gtx : • • • •••••••••••••••• 

I .O"A' J001., . 
•••• ·Xl···.. ••••• • •••• 1(2 •••••• • •• • 1-----------------'ILBDMP13 • 'ILBDMP14 • E~ER PRIORITY 
.-.-.-.-.-.-.-.-. .-.-.-.-.-.-.-.-. AND ADDR IN • PROCESS FOR .-------->.SEARCH CARD POR' DYNAMTA8 
• OYNAMTAB' • CARD NUMS' -----------------• •• • 
···········I::::::---------········t···::::---------~~5MI7EENTER ->: El : 

TABLE LOCATORS •• 
IN DYNAMTAB •••• ---------------

138 Flowcharts 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material - Property of IBM 

Chart JI. IODISK/IOTAPE (ILBDMP01/ILBDMP02) 
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Chart JJ. SYMINIT (ILBDMP10) • 
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Chart JR • READIPT/ERROR (in ILBDMP10) 
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Chart JL. SCANP (ILBDMP11) 
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Chart JM. BeANO (ILBDMP12) 
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Chart IN. FINDNAMS CILBDMP13) 
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Chart JO. FINDLOCS (ILBDMP14) 
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chart JP. SYMCNTRL (ILBDMP20) 
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Chart JS. DMPCNTRL (ILBDMP22) 
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chart JT. NXTENTRY (ILBDMP22) 
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Bl '. .* t. 

NO • 'THIS ENTRY '. 
---'.. LAST ENTRY .' '. .' .. .. .... r ·····cl·········· • • • • 'SET ENDENTRY ON' • • • • ·······1······· 

·····Dl·········· :SElvIfD~fks; : 
:ITEMS~?'R5f FD,: 
• • ••••••••••••••••• 

~---->l 
·····El·.·.·.·· •. · . • UP DATATAB • 
'POINTER TO NEXT' 
• ENTRY • • • ....... ~ ....... . 

.'. 
11 '. .• t. 

• ' '. NO • • END OP BLOCK •• --> *. .• .. .. t •• _ 

'YES 

1 J%Om 

·····Gl·········· 'ILBDMPOV02 • ._._._._.-._._._. 
• • :READ NEXT, NOTE: 

·······T······· 
·····Hl·········· • • 'STORE BLOCK-ID • 
• IN THIS ENTRY • • • • • 
········1········ 

. '. 
Jl '. 

• t •• 
• ' '. NO '.IS IT PROCTAB.'---
•. .t .. .-t •• _ 

'YES 

1 J.OtA, 

···.Kl········. • RETURN TO • 
: I~~D~Iltz~fOT : 
••••••••••••••• 
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SETDISP 
·· .. ·B2·········· • • 

___ >:SA~~J(DlfiP'Hf~ : 
• ENTRY • • • 
········1········ 

:·~;6ii····~R···: 
• MIN?R,!tiVEf. • 
: A(t~RfB~ES) : • • 
········1········ 

. '. 
D2 '. .. .. 

NO .' DOES '. 
-'.PROGRAM HAV! .' 

'. ODO .' '. .' t ••• 

r-. '. 
E2 '. 

YES •• f; ITEM A~' •• 
<--•••• I=~~B .•.• 

*. .• 
t •• t r .'. 

P2 '. .- * . 
• :·DES~ION·:.!~ .. .. t. ._ 

* .. t r 
·····G2·········· • • 
:Sf;9MtSTLEY-A~: 
• ~O x9~t£Y • • • ••••••••••••••••• 

=-->1 
• "'3fU~;'~"'. 
• CALLER • • • • •••••••••••••• 

··.··B3····.····· 
: Co&Hh~P3, : 

--->:Iri8IA8~ rnT : 
• ()l)() • 

;:;;:;::1········· 

•••• .'. C3 '. • •••• C4 •••••••••• 

••• ~~TftIOI·· •• NO : SET : 
• •• ?DO~~lHI~ ••• -------->: 8&o~~~~J~ : .... . . ' .. ' ................ . r .' . 

D3 '. .- .. 
LEV< .' LEVELl '. LEV> 
-'. CORRESPONDIN •• _'.G ODOLEV .' t. ._ 

• •• t 

r .' . 
E3 '. 

.t *. 
.' DOES IT '. NO 

•· •. ~Ifur .•.• --> .. .. 
••• * 

---->r 
·····P3·········· • B. • 
'ODOLEV • EL • • COJUtESP~NG • 

• OP I • • • . ....... 1" ...... . 

·····03·········· • COMP}18 AND • 'STORE ~~2P • 
:0i8GM ENb"V: • • 
....... J::::::~----------

·· ..• H3·········· • • 'OT POINTERS TO • 
• NEXT LEVEL • • • • • ....... 1' ...... 

J3 ' • .' ' . o' '0 NO '0 DONE 3 o'--l '. " .. .. " .' .... • YES • • 

1 
: C3 : 

•••• 
. '. K3 '0 ••••• K4.......... NXTEXIT 

..0; ~t 6p •• NO : SET Yo .: .···:lt~:;·;~··· 
" LAST ODO •• -------->. x~ .-------->. CALLER '. MASTER .' • .,.., • .... . .] .............. . '. .. . ............... . 

i~~ ________________________________ __ 
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Chart JU. DUMPl (ILBDMP23) 

I~DMP[l OR --------
-:::DUMir:::----j 
EN!R OM 
IL8DHP~t 

····1.2········· • • • lLBDMP23 • · . 
--------------- : ::~:;::l········ 

•••• . .. 
B2 •• 

.... Bl········· .... • • NO.· •. 
• RETURN .<--------•. 1. DUMPl ENTRY •• · . .. .. ••••••••••••••• •••• t •• _ 

.YBS 

UADDTOl ·····C2·········· • • 
:~D~T~": 
.CODE TO Buffia • • • 

. ,~::·····l········ 
••••• D2 •• •••••••• • • 
:G~A~ii8INor: 
• WITH ADDR IN R_. • • ...... ·T .... · .. 

.•. 
E2 •• .. .. 

~T!~I~A3 •••••••••• 
: cO~2L1~! : 

-->.OCcuRiI~18 TO • 
• DUMP • • • 
········1········ 

•• ••• B3·········· • • 
.fiND HUMgR 01' • 
:r..g~BI~ 3~§: • • 
········1········ 

... 
C3 •• 

.* •• •• •• NO 
•• AN ODO ITEM •• --1 .. . .. .. .. .. .. . ... 

OBODORTN 

• • •••• I
·YES : 1'3 : 

..... D3······.··· • • 
: PVI~ fMZ :<_ 
.VAtu! or SiYBCT. • • 
········1········ 

.·a E3 •• 

.: .AN FTsaRING.: .!!!_ a .i~ OB.Jzc1.s.. NO 
•• FINISHED a.---*. .* *. .• 

•. .* 
*.' .-.NO 

TYPff~ •• 2.l ....... . • • 
:gJT~lN'oT~S=P:< __ 
• • • • ...... ·T ...... · 
·· ... G2·········· • • 
• "IAVtaADDR HD • :LJmi Hpj'Dm" : • • .. · .... T ...... · 

... 
H2 •• 

• * -. NO •• A RBNAMED •• 
-.. ITEM •• *. .• •. .* * •.• r 

··.··J2·.········ • • 
: 'KLmaF : • • • • --=:::1"' ..... 
···.·K2 ... ·· ..•• · • • 
:=1 ~RJfiJB : • • • • ••••••••••••••••• L .... >. • 

• A_ • • • •••• 

*. .* 
* •• -

•••• I·YIS · . 
• F3 • • ._> •••• a·. 1'3 .a 

•• t. a. ALL •• YES 
• a SUBSCRIPTS •• ---•• rINISHBD a. 

•. .* •• • * r 
· .. ··G3.·.···.··· • • 
• MOVE ~LRRI~ • -----:SUB'gRl6~UE: 
• • • •••••••••••••••• 
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• ••• • • 
• A_ • 
• ·-1 •••• t . .... ,._ ......... . • • 
:~XET~i6,~~ : 
• • • • ••••••••••••••••• 

CALLDB01 1 .. 'lA1 
:~t;tiB~t·······: ._._.-.-.-._.-.-. • • • PRINT BurrER • • • .. .... ·T .... · .. 

a.a c_ .. 
.• a· .. .. YES :~~~!._._._._: · a'~ REQUEST~ •• ----->: ~:a 8PDHf : *... . . .a a. . .•.•••..••••.••• 

·NO j 
1<-----------------a· . D_ •• 

• * t. •• AN •• YES 
• • OCCURRING •• ---l •• ITEM •• 

t. .* * •. ' •••• 

l"' l.::': 
• •••• 1_ •• •• •• •••• • • ->: D!~~Y : 
• • ........ 1' ....... 

a·. r_ •• 
.* *. 

.:·~rrD~fiG·:·~~l •. .* 
*. .-.. .. . ... r :.::': 

····G_········· : R~RTO : 
• • • •••••••••••••• 
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Chart JV. DUMP2 (ILBDMP24) 

-:::OUMP2=::----j 

-!~!!::::--- --------
····A2········· • • • ILBDMP2_ • • • 

· ....... 1'. ...... DUHPSD JB01Al 

B2.. NON~ ••• B3.......... • •••• BS •••••••••• 
•••• •• .ILBDDBGl • 

.:. WAN'!' TGT .:.~!!--->: J~il~ : ------------>:-.-.-.-.-.-.-.-: .. .. ". . I · PRINT LINE • .... .. .. 
' .• 0: • .. • .. ·T·...... .. · ...... ·1 ........ 

........ 1 .'. .. .' . ••••• C2.......... C3 •• C_ •• CS •• 
• • .••. .••. .* •. 
: JBlYO,fifU : .:·INDH-L .:.~---->.:. IS IT rD .:. ~-.:. IS IT RD .:. 
• • •. .• *. .* •. .• 
• • *..* •..• ...* ................. .. .. .. .. . ... 

-= 1 r -..0 r _~.r ..... 02.......... . .... D3.......... • •••• 0_.......... DS •• · .. .. . ... . 
• MOVE rULD NAME. • GET ADDRESS • • GET LOGICAL • •• IS THERE •• NO -->: TO BurrER: : nOM'l'G'1': :~~TI=UJ8"b : •• 1'!NE-COUNTE~ ••• --

• •• •• • •••• ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• • ••• 

.. VfIff •••• !........ . ..... ,.!........ ..,rt ...... ! .. ~'tlt1 •••••••• !::: ..... 
!GET ADDR,SS AND! :CONVERTuBlNARY : :!~i~~l_._._._: :'LINE COUNTER' : 
:LENGTH ° rIELD: : CELJuJPzaRINT : : PRINT LINE: : ANOB~J~ TO : 
• •• •• •• • ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• • •••••••••••••••• 

........ 1 .. ~it1tj •••••• j;1 .. it2lt1 ........ !........ . ....... 1 .. it2Itl 

.HEmUNP • .ILBDO 1 •• • .ILBDDBGl • 

._.~._._._._._._. ._.~i __ i_._._._. . .~!I8TYPE". .-.-.-.-.-.-.-.-. 
: DUMP IN HEX : : PRINT I.IltE: : £&GflS6r

A
D¥r : : PRINT LINE : • •• •• •• • ••••••••••••••••• ••••••••••••••••• ••••••••••••••••• • •••••••••••••••• 

1 1 1<-----
POln~nG2.......... .. ... o_ •••• 'liUti GS· •••• 
•• .IIUDUMP..· •• 
:rlaWliOTM : :-.-.-.-.-.-.-.-: ~.:;IaE!~~irAR·:. 
•• .DUMP D'l'r IN HEX. •• • • .. .... .. 
·······:1:······· 'stTALL ... 101 •••••••• j......... ··liBs 

H2 •• • •••• IG.......... ·····HS·········· 
NO ••• • •••• :!!f!f!"f~I_._._._·: :' PAGE COUNTER' : 
---••• ~NO 01' TGT.... : DAmuNEfi.ray :<------------------------" : ANDB~tWl TO : .... .. .. 

··.t;. ········1········ ········1········· 
1 3801B4 ••• PRINT JB01Al 

RET 33 •• RB'l' ••••• 35 •••••••••• ... !~!~...... .... . ... J_......... .ILBDDBGl • : 'Itit!A;2'f: .:.ISD~i8 B£.:.~ ____ >: UIBa;2JO: ___ :-.-.-.-.-.-.-.-: 
• • •• •• • •• PRIN'!' LINE • ••••••••••••••• •••• ••••••••••••••• • • •• •• • •••••••••••••••• r 

.• fl·;~.. ..::fS:::.:::!:2 
~-.:·DB~IiTION·:.!!~----->: A~!3TO : 

•. .* • • •••• • •••••••••••••• .. .. • 
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This section is divided into two parts: 
"Diagrams" and "Flowcharts". The diagrams 
describe the flow of control, loading and 
calling dependencies, and virtual storage 
layouts in instances where several programs 
are present together in virtual storage • 
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SECTION 2: PROGRAM ORGANIZATION 

Flowcharts are .provided for most of the 
data manage~ent subroutines, all of the 
subroutines for object-time debugging 
operations, and for other complex 
subroutines. 
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COBOL OBJECT PROGRAM 

r
I 

SORT STATEMENT 

INITIALIZE SORT 
PARAMETERS 

INITIALIZE PERFORM 
OF INPUT PROCEDURE 

L-,..-----.... INPUT PROCEDURE 

L.gend: 

ILBDSRTO SuaaOUTINE 

r,-- ... · 
I' . 
I 
I I EXIT 

, I, ..... ___ J . 
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SORT/MERGE PROGRAM 

PHASE 2 

'(, 

Broken lin. alYOWI Indlcat. logIc paths .x.cut.d only onc., solid lin. OIYOWI repre""t logIc po'" In loops. 

Diaqram 1. ILBDSRTO Loqic Flow For SORT 
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COBOL OBJECT PROGRAM 

INITIALIZE MERGE 
PARAMETERS 

IlBDSRTO SlSROIJTINE SORT/MERGE PROGRAM 

EXIT ~----, 
t 

PHASE 3 

E32 EXIT 

- -.EXIT 

... ----++~-+-:_I e-f--- E3S EXIT 

r 
I 

OPEN USING FILES 

L~ _____ --W 

r-
I 
I 
I 
I RESET PERFORM OF 
I OUTPUT PROCEDURE L ..... _____ ... 

Legend, 

' .. 
, ..... 

I 
I 
I 
I 
I 
I 

.1 

Broken line arrows Indicate laglc paths executed anly once; solid line arrows represent logIc paths In loops. 

Diagram 2. ILBDSRTO and ILBDMRGO Logic Flow For MERGE 
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Diagram 3. SYMDMP Subrou~ines: Loading Dependencies 

• 
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Diagram 4. Debug and Execution Statistics Subroutines: Flow of Control at 
Initialization 

66 Diagrams 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

~ Ui 

~ diu ! I I;; 

I ,/"'\ 

II 'I ~ 

! :lAJ l/\ 
< ) < ) 

1'\/ 

i 1.11 
<"t 
1 
J I 

h 
./"~ 

JlA 
< 

Licensed Material - ProFerty of IBM 

.. 
--~r i 

~) 
V -

j 

I 
\II~-~-. I lit .:_1(] 

... j 

I 

1 t 

11th h h 
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~ llli~i 
Diagram 5. Debug and Execution statistics Subroutines: Flow of Control at Abnormal 

Termination 
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r---------------------------------------------------------------------------------------, I Routine: ILBDDBGO -- Levell I 
.----------T--------------------------------T----------------~-------------------------~ I ROUTINE I PURPOSE ICALLED ROUTINES ICALLING CONDITION I 
~----------t--------------------------------+----------------t--------------------------i ILBDDBGO Service 3 options for handling SYMINIT Icalled when SYMDMP option 

debugging information and the (ILBDMPI0) Iswitch is on in TGT. 
COUNT option for providing I 
object-time execution statis- I 
tics. I 

I 
SYMCNTRL ICalled when SYMDMP option 
(ILBDMP20) Iswitch is on in TGT every 

Itime after the first. 
I 

ILBDFLWO ICalled if FLOW option is 
I specified. 
I 

ILBDSTNO ,Called if STATE option is 
I specified. , 

ILBDTCOO ICalled if COUNT option is 
,specified (see ·Object
ITime Execution Statistics 
,subroutines·). 
I 

I ILBDTC20 ,called in all cases. L-_________ ~ ________________________________ L-_______________ L-________________________ _ 

Diagram 6. Debug and Execution Statistics Subroutines: calling Dependencies (Part 1 of 
4) 
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r---------------------------------------------------------------------------------------, I Routine: ILBDDBGO -- Level 2 I 

~----------T--------------------------------T----------------T--------------------------i I ROUTINE I PURPOSE ICALLED ROUTINES ICALLING CONDI~ION I 
~----------t--------------------------------+----------------+--------------------------i SYMINIT control routine and common sub- SCANP ICalled if program-control 

(ILBDMP10) routines for processing control (ILBDMPll) Icard is found. 
cards in SYMDMP option. I 

SCAND ICalled if line control 
(ILBDMP12) Icard is found. 

I 
FINDNAMS ICalled if valid line-
(ILBDMP13) Icontrol cards entered in 

I DYNAMTAB. 
I 

FINDLOCS ICalled if valid line-
(ILBDMP14) Icontrol cards entered in 

I DYNAM'rAS. 

~----------+--------------------------------+_---------------+--------------------------i ISYMCNTRL IControl routine for SYMDMP ISEGINIT Icalled each time a program I 
I (ILBDMP20) I output. I (ILBDMP21) lor segment is entered and I 
I I I lat abnormal termination. I 
I I I I I 
I I I SYMSTATE I Called at abnormal termi- I 
I I I (ILBDMP2S) Ination to produce a state-I 
I I I Iment number message. I 
I I I I I 
I I I DMPCNTRL I Called whenever a dump is I 
I I I (ILBDMP22) Ito be produced. I 
~----------+--------------------------------+----------------+--------------------------~ IILBDFLWO IProduce flow trace if FLOW ICalls no further I I 
I I is specified. I routines. I I 
~----------+--------------------------------+----------------+--------------------------i IILBDSTNO IWrite statement number if STATE ICalls no further I I 
I lis specified message at abnormallroutines. I I 
I I term ina tion. I I I 

~----------+--------------------------------+----------------+_-------------------------i IILBOTCOO IInitialize COUN~ statistics if ICalls no further I I 
I ICOUNT specified. I routines. I I 

~----------+--------------------------------+----------------f--------------------------i IILBDTC20 ~Produce COUNT statistics if IILBDTC30 ICalled if COUN~ specified. I 
I JCOUNT specified. I I I L _________ -L ________________________________ ~ ________________ ~ __________________________ J 

Diagram 6. Debug and Execution Statistics Subrotines: Calling Dependencies (Part 2 of 
4) 
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r---------------------------------------------------------------------------------------, I Routine: ILBDDBGO -- Level 3 '. , 
~---------~--------------------------------T----------------T--------------------------i ) ROUTINE I PURPOSE ICALLED ROUTINES ,CALLING CONDITICN I 

~----------+--------------------------------t----------------+--------------------------~ ISCAND ]processes prograro control cards.lcalls no further I I 
I (ILBDMPll) I I routines. I I 
~----------+--------------------------------t----------------+--------------------------~ ISCAND IProcesses line control cards. I IODISK ICalled when Debug File is I 
I (ILBDMP12) I I (ILBDMP01) Ion disk. I 
I I I I I 
I I I IOTAPE ICalled when Debug File is I 
I I I (ILBDMP02) Ion tape. I 
~----------t--------------------------------+----------------t--------------------------i IFINDNAMS ISearches Debug File for identi- IIODISK IDebug File on disk. I 
I (ILBDMP13)lfiers requested on line control I(ILBDMP01) I I 
I 1 cards; enters locators for them I I I 
I I in DYNAMTAB. I IOTAPE I Debug File on tape. I 
I I I (ILBDMP02) I I 
~----------t--------------------------------t----------------t--------------------------~ IFINDLOCS ISearches Debug File for card I IODISK IDebug File on disk. I 
I (ILBDMP14) I number information; enters it inl(ILBDMP01) I I 
I I DYNAMTAB. I I , 
I I I IOTAPE IDebug File on tape. I 
I I I (ILBDMP02) I I 
~----------+--------------------------------t-------------~--+--------------------------i ISEGINIT Jlnitializes program segment for IIODISX IDebug File on disk. I 
I (ILBDMP21) I dynamic dumping by modifying ICILBDMP01) I , 
I Ispecified instructions; allo- I I I 
I Icates space: relocates table I IOTAPE IDebug File on tapee I 
I I addresses; opens debug file. I (ILBDMP02) I I 
~---------_+--------------------------------t----------------t--------------------------i ISYMSTATE IIssues the abnormal termination IIODISK IDebug File on disk. I 
I (ILBDMP2S) I statement number message. ICILBDMP01) I I 
I I 'I I 
I I I IOTAPE IDebug File on tape. I 
I I I (ILBDMP02) I I 
~----------t--------------------------------+----------------t--------------------------i IDMPCNTRL ,Contains main loop controlling I DUMP1 'Called when group or I 
I CILBDMP22) I dump. ,(ILBDMP23) lelementary items are to be 
" I I dumped. 
I I I I 
I I I DUMP2 I Called when i terr to be 
I I ICILBDMP24) Idumped is neither group 
I I I Inor elelrentary. 
I J I I 
I I I IODISK IDebug File on disk. 
J I I (ILBDMP01) I 
I I I I 
I I IIOTAPE IDebug File on tape. 
I I I (ILBDMP02) I 
~----------+--------------------------------+----------------+--------------------------~ IILBDTC30 JPrint the COUNT statistics. ICalls no further I I 
I I I routines. I I l __________ ~ ________________________________ ~ ________________ ~ __________________________ J 

Diagram 6. Debug and Execution statistics Subroutines: calling Dependencies (Part 3 of 
4) 
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r---------------------------------------------------------------------------------------, I Routine: ILBDDBGO -- Level 4 I 

~----------T--------------------------------T----------------T--------------------------i I DUMP 1 IDumps elementary and group I IODISK IDebug File on disk. I 
I (ILBDMP23) Jlevel items I (ILBDMP01) I I 
I I I I I 
I I IIOTAPE IDebug File on tape. I 
J I I (ILBDMP02) I I 
~----------+--------------------------------+----------------+--------------------------i I DUMP2 JDumps item which are neither I IODISK IDebug File on disk. I 
IILBDMP24) lelementary or group level ICILBDMP01) I I 
I I items. I I I 
I I IIOTAPE I Debug File on tape.. I 
I J I (ILBDMP02) I I L __________ ~ ________________________________ L_ _______________ ~ __________________________ J 

r---------------------------------------------------------------------------------------, I Routine: ILBDDBGO -- LevelS I 
~----------T--------------------------------~---------------~-------------------------i I IODISK IPerforms input/output operationslCalls ILBDMP04 I I 
I (ILBDMP01)lfor debug file on disk. Ibefore each I I 
I I I open. I I 
~----------+--------------------------------+----------------+--------------------------i I IOTAPE IPerforms input/output operationslcalls no further I I 
ICILEDMP02)lfor debug file on tape. I routines. I I 
~----------+--------------------------------+----------------+--------------------------i ISRCHPUBS IPerforms initialization of ICalls no furtherlCalled by IODISK for each I 
I (ILBDMP04)ISYS005 DTF for disk debug file. I routines. lopen. I L __________ ~ ________________________________ L ________________ ~ __________________________ J 

Diagram 6. Debug and Execution Statisitics Subroutines: Calling Dependencies (Part 4 
of 4) 
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MINLMUM 
SYMDMP 

SYMDMP LOAD POINT 

SCANP 
(ILIDMPll) 

Pass 1 --

SYM IN IT 
(lL80MP1O) 

I QUALNAMS 
table 

Pasa 2 --

Common Data kea 

SYMCNTRL 
(ILIDMP20) 

SEGINIT DMPCNTRL SYMSTATE 
(lLIDMP21) (ILIDMP22) (ILIDMP25) 

Oblect time tabl .. - variable length 

I~ 

-
1 Length unknown during 

Pass 1 

Slack - variable length 
'or- -- - -- -

10TAPE 100151( 
(IL80MP02) (ILIDMP01) 

Debug file buffer 1 

.......- -
End of tabl .. known after Pau 1 

DUMPl DUMP'l 
(ILIDMP'l3) (1LIDMP23) 

DHut file buffer 1 

10TAPE 
(IL8DMP02) 100151( 

(ILIDMP01) 

Buffe, 2 far tape 

luff., 2 far dlak 

"'1' 

Note: If, In Pasa 2, there la space far all the modul .. and data areas 

1~ 

Debug file buff., 2 of the pau except a second debug file buff." the buff., la omitted. Routln .. 
100151( and IOTAPE (ILIDMPOl and ILIDMP02) u .. a alngle buff., In thla case. 

~CAND flNDNAMS 
(lLBDMP12) (ILIDMP13) 

END OF PARTITION 

FINDLOCS 
(ILIDMP1.) 

In the case of a clump for abnormal termination only, OIl1101'1y 01 
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Diagram 7. Virtual Storage Layout of SYMDMP Modules 
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.-------1 I I I next highest I I I 
J LAST I J highest I I level I I current I L--r---J I level I I program I I program I 

I program. I I I I I L __________ J L ______________ J L----r----J 

~---------------------------------------------------------------------------------------i IWhen SYMDMP. STATE, or FLOW has been requested, the TGT Address Routine (ILEDDBG3) is I 
Icalled by the COBOL program at each return of control to the program after a branch I 
loutside of itself. The routine stores in the fullword LAST the address of the current I 
ITGT. At abnormal termination this data area is used by the STXIT routine (ILBDDBG2) tol 
Itrace the calling programs of an interrupted program so that information may be I 
,provided for each of them. Tracing begins at the program whose TGT is stored in data I 
larea LAST~ it ends at the ~rogram whose TGT is stored in data area FIRST. I 
.---------------------------------------------------------------------------------------~ ,.Compiled with the SYMDMP, STATE, or FLOW options. I L _______________________________________________________________________________________ J 

Diagram 11. Doubleword Data Area Used by the TGT Address (ILBDDBG3) and STXIT 
(ILBDDBG2) Routines of the Debug Control Subroutine 
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Diagram 12. Overall Processing for producing Object-Time Execution Statistics 
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Cbar~ M. Decimal ~o Binary (ILBDCVBO) and Binary ~o Decimal (ILBDCVBl) 
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Chart M. Decimal to Binary (ILBDCYBO) and Binary ~ Dec 111& 1 (ILBDCVB1) 
(Part 2 of 3) 
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Chart M. Decimal to Binary (ILBDCVBO) and Binary to Decimal (ILBDCVB1) 
(Part 3 of 3) 
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Sort/Merge (ILBDSRTO, ILBDMRGO) (Part 1 of 5) I 
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Chart CA • Sort/Merge (ILBDSRTO, ILBDMRGO) (Part 2 of 5)1 E15ROUT Routine 

: EISROUT :____ :Iaa~ 6~fT'rfRGE 
...• AII......... ~NTiiFiOM-EiS 

• • BRAUCH TABLE 

·······1······· --------------

... 
Bli •• • •••• ss •••••••••• 

•••• .GENERATED COBOL • 

• :·~~~g6GAIffs·:.!~~----->:iNiiiA£~i~-iNPT: 
•• ROUTINE •• • P~OCEDURE OR • 
•••• .O~N USING FI~. .. .. . ............... . 

• NO 1 
1 

->:.::.: 
• • •••• 

TSTINPRCCIl ·•·.. cs···.. • •••• C6.......... . ••.. C7 ..••..•.•. 
•••• INPUT •••• YES •••• USI- •••• YES : INDICATE SORT : :--~~:~z!~:~--: 

•• PROCEDURE •• ------ •• FOR-DEBUGGING •• -------->. INPUT IN 'l'G'l'.-J---->.com.ROL RmRNS• 
•••• •••• .Df~T~¥E· : DEBUG INFO: : A'1'~T~~E.'WSE : .. .. .. .. ................. . ............... . . ~.~ l ...... 1 l -> •••••• : DII :_> __________________________________ : ~s : 

•••• • ••• USING ••• 
Dq •• • •••• 05 •••••••••• 

• • • • • LOOP THRU TO • 
• • FIt1ST TIME •• n,s • T.I:;ST TYPE OF • 

• .THROUGH USING.·-------->·OTFCS) k PLUG I:~· 
••• ~OUTI~7.·· :f3~~~R Kg~~E~~T: 

··I~---------------::::::::j········ 
RI:.At> ••• COMCLOSE £Ii .. . .... ES •••••••••• .. .. . . 

•• ENO OF •• n,s • CLOS1. USHIG • 
•• USING FILE. •• -------->. FILE • .. ,. . . .. .. . . 

' .• N6 ········1········ 

RETAD 1 .' . ... FIi........... is •. .. .. 
• • NO.. ALL FIL~S •• 
"EAD USI,IG FILl <--------.. HAVl BE:';'.. •• 

• • •• f.I:.AD •• 

•••••••••••••••• .. . . 
•• ,t r 

••• •• GS···.·.··.· • • 
• SIT CODE TO • 
• CLOSE EXIT EIS .---! • • · . ..................... .... 
• • • as • · ..... --~ ... 

tiS •• .. -, 
toO •• USING •• 

• • 
• Kli • • • • ••• 

<----------------.. SPECIFILD •• *, , • . , .. 
.YES I •. ,* 

I'PFINAL 1 .-.0c080L 1 ..... JIi.......... • .... Js ......... . 
• •• • • STORl RECOi(O • • SET USING • 
• POINTIR I!II SO.tT. '. SwITCH • 
.... ARAM1TER LIST •• • · .. . 
;::::;··1········· ········i::;:~::; 
• .-> • • 
::::~Ii......... [R~~URN-iS-iO-NEi;:::-----

: ~P.TUHN : ____ ~~~;N'f~~y·i~sl~u¥~ION 
• • SYSTEM SORT/MIRG! PkOGRJu-. ............... -------------------------

80." Flowcharts 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material - Property of IBM 

Chart CA • Sort/Merge (ILBDSRTO, ILBDMRGO) (Part 3 of 5)1 E35ROUT Routine 
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.NO ~O .l~~~----------------------------------------------- =~~aEItNTgu~fufNO 

PROCEDtM£ 

-------------------

GIVI.iG i:.l···.. • •••• E2 •••••••••• 
•• FIRST •• • • 

•• Tn'E •• YES • TEST TYPE OF • 
•• Th~OUGII •• -------->. OT~' AND G£T • 

•• GIVING •• .6U.'F£1< ADDRESS • 
•• kT.-It. •• • • .. .. . ............... . 

·NO 1 

1<------------------------
WRI'I'I;; • •• CLOSEGIV 

PUT 

Y1 •• • •••• F2 •••••••••• 
•• LAST •• • CLOSE GIVING • 

• • I(ECORD •• YI:;S • P'ILJ:: AND SET • 
•• ""TUit:1I:.0 BY •• -------->. CODE TO CLOST" • 

•• SO~T/~~t. •• • E35 • 
•• PGM •• • • •• •• • •••••••••••••••• 

·NO l 
1 

-> •••••• 
• 1<1 • 
• • •••• ••• VGIV 

Gl •• • •••• G2 •••••••••• 
•••• • TEST WH~THER • 

•• SLOCJ<Et'· •• YES .RECORD WILL FlT • 
•.•. ~i:~~~~s .• ··-------->:T~~E(:A~~ ~gthR: .... . . 

··l~---------------::~:~:j········ 
·· .. 11··········· ."-(ITt. GIVI.,G • 

i'I LL HECORIJ 

......... 1" .... 
·····Jl·········· • • 
• l:.ET CODE '10 • 
• uwLrT~ PECORD • • • • • 
·::::· .. 1········· • • 
• 1<1 • • .-> •••• 

OU'liINAL [------------------______ _ • •• ·Kl......... R!TURN IS TO N~XT 
: i(E'I'URo'~ : ___ :t¥~fNnt~ ~~~T¥~CTIO~ 
• • SOkT/~~RG6 PROGR~M ............... --------------------------
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Licensed . Ma tar ia1 - Property of IBL4 

Chart CA. sort/Merge (ILBDSRTO, ILBDl4RGO) (Part" of 5) I 
CHKPOINT Routine 

.... A4......... [ENTER-FROM-Ell 
• .------- E21 OR E31 EXITS 
• CHKPOINT. SORT/MERGE VIA 
•................ ~~~~~~-:~~~~~-

j 
····.B4·········· • • • SAVE SORT/~·1ERGE. 
• PROGRAM • 
• REGISTERS • • • ••••••••••••••••• 

1 .. ··.C4· ........ . • • • LOAD SUBROUTINE. 
• ILBDCKPO • • • • • ••••••••••••••••• 

1 ED01Al .···.04 .....•.... 
·ILBDCKPO • . -.-.-.-.-.-.-.-. • • • TAKE CHECKPOINT. • • ••••••••••••••••• 

1 
.···.~4 ....•.• · .• • • 
• RESTORE • 
• SORT/MERGl • 
• RlGISTERS • • • ••••••••••••••••• 

j 
····F4 .. ·· ..... 

• RETURN TO • 
• SORT/MGE PG~ • 
• NEXT INSTR • ••••••••••••••• 
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Chart CA. Sort/Merge (ILBDSRTO, ILBDMRGO) (Part 5 of 5)1 E32 Routine 

····1.1···.··· .. · . • ILBDMRGO • • • ....... 1' ...... 1

_---------------------~T~~ p~~II Bif¥I8N 
------ ;. AT ixlT ~t~ OF SORT/MERGE 

PROGRAM VIA BRANCH 
----------------------

••• INITRTN 
('1 •• • •••• S2 •••••••••• 
.... . . ····53········· •• I,U'rIAL- •• YES .INITIALIZE OWN.. • 

•• IZATION •• -------->.SAVE MEA WITH .-------->. RE;'l'URN • 
•• •• • POINTERS·· • •••• • • • •••••••••••••• .. .. . ............... . 

·NO TO ILBDSi(TO 

1. SD SUFFER AOOR --------- i' COBOL USiNG EXIT AODR l
iOiNTiRS;-------------

4: :g~~B~FOPHINE~IN~~~f8LE 
S. ADOR OF £RROR EXIT POR VSAM 
----------------------

••• INITPLS INITLOOP 01 .. · ..• 02........ ... . .... 03.......... . •••. 04...... .•.• • ...• 05 ••...••... 
•• F~RST TIME' •• YES. .: ~tVI ~AP~A : : SA¥J TI~~o~g : :INSERT EOf ADDR: 

··l~RU £32 EX!I··-------->.--oi~R0bs~~--; -------->:O~Rfi~I~ ~¥fl~ :-------->:FO~tt+EIUJ~fR :-------->: IN DTP S : 

•.•. .•.• • •••••• rUff.... : ............... : : ••• ft~~.nH ••• : : ••••••••••••••• : 

1::-----------------------------------------------------------------------------------------------------1 ... 
.:1 •• • •••• E2 •••••••••• .... . . 

• :.~OFp~~E~LL ·:.~~----->:cLg~i i~¥~ !~2 : 
*. •• • • .. .. . . · ·l·~ ·········t···::::· ->. • • Jl • • • .... 
••• Fl •• •••• •••• • "tAO ktCORO 

• PKON fILl. • 

• 1I~8~i'~~RGfY • 
PRO<.RAM .... · .... 1 ...... 

••• EOP COMCLOSE Gl •• • •• G2........... • •••• G3 •••••••••• 
•• •• .SET CODE EOP ON. 

•• •• YES· •• THIS F1Li& • 
•••• EOP •••• -------->. CLOSE FILE • -------->:UPD~6' EouRTNAL: .. .. .. •• •• •••••••••••••••• • •••••••••••••••• • NO 

COOk," 1 
·· .. ·nl·········· • ~TORE R~COnD • 
: t~g~~Tc~~~oig : 
• Iii PARAME'U,R • 
• LIST • ••••••••••••••••• 

:·;~·:->1<--------------------------------------------------•••• 
····Jl.···.···· • • • RE'l'URN • • • ••••••••••••••• 

'1"0 SORT/:-1EilGi 
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• Chart CB • 
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• 

Moving Characters (ILBDMOVO) 

..··A2···.····· 
- -• lLBDMOVO • • • ...... ·1 .. · .... 

o· . B2'. ltETUPN .-.. ·.··83··.······ .'LE~GTH LESS'. YES' • 
'0 THA~ 1 •• -------->. RLTURN • .. .. . . ·0.· .........•..... ' ... r .•. 

C2 '. • •••• C3 •••••••••• .... . . 
• ' Lt-NGTli ' •• ~o • ~OVJ:; ALL • --> •. ~~EAT!~oTHA~ ••• -------->: cJARACTE~S : 
*... • • 

··.Y:s ········1········· 

GT2ll ... D2.t ....... 
· . . .. ·03········· • I".\)\IE 256" • • CnARACTEf<S' • P.ii.'l'URN -• •• • • • • •••••••••••••• 
········1········ 

·····E2·········· • • 
: S~~6MAtI~~~~ : 
• • • • 
········1········ 

·····F2·········· • • ___ :A~~S;~!c~fijiA~: 
• pon~TE;'S • • • ••••••••••••••••• 
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Chart CBA. STRING (ILBOSTGO) (Part 1 of 2) 

• •••• "1 •••••••••• 

: ILllIIS'l'CO : 

····· .. r····· 
.A~ID IMIT AL'ZI:: • 
:;AV!8Ai~'H';' i~': 
• WORK AR tN • 
: TGT : ····· .. ·r .... ·· 

... 
Cl I. • •••• C2 •••••••••• 

•• ·MfCRilOO·.' YES :PICK UP U.NGTH : •. ,.! S - •• ------>. FROM VLC • 
•• VAR B Ii: •• • • *. .' • - • 

··l·N~ ........ j ........ . 
... ..... Dl.......... . .... 02.......... 03 *. .·.··e .. ·········· 

:G!;T LENGTH ,."OM: :ADoi~~UYtTfND : •••• POINTER·· •• US : on POI~ER : 
: TGT :-------->: 0' R~iIL~ING :------> •.•. SPECIFIED •••• -------->: TXMO'LXIlGT~' : 
· .. . I... . . ................. ................. . .. .: ·······T .. ·· .. · 

..... ,,.1........ " ..... 
:p~rNGR~~PiM8 : NO •• ·~~~r~R ..•. 
•• PTR VALUE-l. ·<--------·.OR > IIZE A,. .• 
• IF PTR. •• RIC IVING •• 
• SPECIFIED • •• r ELD •• 

~ii:~:::j········· ~~i:: .)':5 
.... .... ! .•. ..... P3.......... ,II *. • •••• rs ••••• • ••• • 
• • .* *. • • 
·SET POINTER ~ • •• OV!lIfP •• YES • nloTGT • 
:!lE~TpmL~: •• •• f~i~ h~~ .• ··-------->: OVE ON

W 
,.LAG : ................. ' .. ' ................ . 

1 
:~i·. 1. NO 

:.::' *-> .•. .•••• G2.......... G3 I. • •••• G" •••••••••• . . .' '. . . 
: SETT8EU~ATER :< _____ ~_.= :~Rii!irjD.::- : RI!U¥~ls :<---------------. . .... . . ................. "r' ........ 1" ...... 

:~gj~n¥iii;;a;·: ..... H_ •••••••••• 

:OLMt~Rot~izlm:: : RETURN : · . . ............. . 
~~i;~:::J········· .... 
·····J3·········· · . • CIILCULATE • ----------------> :Agift~flio °JI=~T: · . ·······T·· .... · 

.'. ~3 •• 

NO ••• ~ELIMITE;' •• YlS r--·· ... ~RESE~ •• • • ·---t ..... .. .. . .... 
'02 • • '02 • 
• 02. • A2. . . . . . . 
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• Chart CBA. 

• 
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STRING (ILBDSTGO) (Part 2 of 2) 

B3 

LSINDINO ... 

<.!~BLD I"A~NO ACORISS • plD 
'AOOUSS 

YES A2 
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<ANY SIIIDING~II rllLDS LB" 

NO 01 
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Liceneed Material - property of IBM 

Olart CBB. UNSTRING (ILBDUSTO) (Part 1 of 4) 

84.2 Flowcharts 

. ... · . • I\l • ...... --~ 
UNSTWP • '. ""STYPE • ' • .• uMlo.... ..A~ •.•. 

____________________________ >.:. pal EA': .~------------------------------>.:. B'LJ~IUO ': '~~1 
A t '_.!li. .•.• •.•. .•.. • 

:01;: • .!.,h •. !.~ :~i:: . . . . . . 
E.l···.. as·'· t • 

. ' '. .' '1 
__ ~_.:. 10M! CALL ':. Y~~.:' CO~UJN .~. •... .•.. .1.1 ,,'. 

·'.tls '1.r.6 

1 
.... 1 '01 • 

:.~:. '--1 
Cl···.. u.la~n~c........... cs··· .. 1..1 · · I··' • • !H~ or '. NO • M avlU~ • .' RlctrVl/OG '. YIS 

··f~:td~~,,(l!~~· ·----A-->:h'Klar nsLU : •.•. '!LD .' "---1 
··.1 .YE;· •• ···i···············: .1.1 .leO·· :;;': 

1 · c~ • 1 l 00.. • Al' 
t ••••• ->:Ol2'. '.' 

UN.;TENOOOJ ••••• "' ••••• 

:to •• ·~ELIH~6E;·.. :10 •• ·O~.t~roO ••• ---··.0 FOO •• ' .<--i.-----•.•. CY.~lTSON •••• 
I. It I.,' 

".,;:; ' .• ,;s 

..... ".L...... . ....... 1.. ..... . 
:8AdrJ I::IITER: ____ .:,W,.3wlt£!lcUE: 
o .~ kr. • avr.'DSO • · .. . ................. . ............... . 
=~I ···.·r3 .... ·.·· .. · . --->: IIU¥~IL : : : ................. 

... ~J ...... . · . • RI:.T'.IRN • · . ............... 

: .... 

: •••• 15 ••••••••• : 

• CUOIE,. • -->:FtM"ttl&:oAfT : .. .............. . 
....... .L:lm. 
·ILSOCVr.t • ... -._ ... _._._._. 
• CONVH&COUNT • 'IN, AND' 
• & • ................. 

. ... "1.\.1. ...... . 
:inPHIJJJI~ 
:.t¥!tiH"]~.: 

l .... ->. • 
: Al : .... 

• 

• 

• 

• 
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Llcena.s Mat.erial - Property of IBM 

• Chart CBB. UNSTRING (ILBDUSTO) (Part 2 of 4) 

.. ... 
::ii: 

Dl:1ILD1IG i 
-~iii:qii!ij:i 
...... ·T .. ·· .. · 

• 

• 

.' . • 2 '. • ••••• , ........ .. 

.• ·~IL'"'TI:· •• YES : "I, IlIor .. & : 
'. . POUIIO • ---->. 3. D .!II. 

I. .' • • ..... ~.. : ....... ~ ....... : 

DILI'iiilft• liiL...... ......... ilJiliii.l.·· • I 0' • ". 
• III' 110.' , '. · 91 .<----.. t I . It •• <--
: I : [ "1. .••• ... .. 'T:' 

D3··· •• 
• ' I. 

--~-':i~f!i;UI~:~:: · 
·.ti. 

····R·L ...... '1 II' '0 • · '-· . · ) . ... .. . .... 

• 

• 
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Chart CBB. UNSTRING (ILBDUSTO) (Fart 3 of 4) 

Flowchart. 

A2 

ADD I TO TALLY 
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.. 2 
RCDELI 
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DELIMITER TABLE 

.. 3 

...,=--...... ~ AND SCAN ..... --... , 
SENDING FIELD 

.. OR HATCH 

8&'1' LNG 0.. DATA 
MOl/ED TO EO LNC 

S&'1'STARTING 
ADDR AND DLMTBR 
IN SENDING .. LO 

• 

• 

• ... 

• 

• 



• 

• 

• 

• 

• 
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Chart CBB. UNSTRING (ILBDUSTO) (Part ~ of ~) 

.···1.1········· 
: MOVI : ....... 1" ..... 

... ·· .. 1·········· · . : CA!UloBtTOIlOM : 
• ';W BUI • · . ·······1······· 

.'. 
Cl ' • 

. ' t. 

• : ALP~YlM'~lC ': • '. £DiT'! .' '. .' ·r 
.'. 

D1 ' • 

• ::~;~~nYd' R;~':'~-t '. sa v " 
',OR " ' .. ' .... 

'YES • • .. .. . . 
• !1 • .... • Hl • 

.... 1 · AS • •••• 

• •••• ,.> IH~' •••• 
BI ... PltOVEu ••••• £2···.0 £3 '. /llMr~{~.I .......... . 

.t I. .' '. .t I. • • 
• :' A~ l~n8 ': .!!~ ___ >.: hE£8l1~11l8 .. H ': .~~ ______ >.: hLU··BA~LrR: .!~~ ____ ):c~pmL "VV4U : 

'. .' '. .' I. .1 • Ar.&tlf8AVr. • 
I..t I... 1..1 • • ...... "l'~ "l'i~B .o.~. . ............... . 

• P1 • 
• ••••• _> 

BMPMVPIL .'. SIMPMro .' 0 r1 I. '2 I. • •••• '3 •••••••••• 
• ' I. .' I. • • 

• :' E~tAult ':.!~__ .:' JU~~Y~hD .:.!~~ ____ >:A9'l~f6 l!BiRi : 
I. 81e!MlL .' I. .' • • 'I .' II.· . • .. r ··i~:::!:: ................ . 

...•• G1.......... .· ... G2 .•.•.. · ... 
~~Nq'IL'U'~i -->ri~o'nltim; i 
;:~~:;::l········· ········1········· 

BIIPEXMlII ·····Hl·········· 
i:i~~r&t~:iK~i<-----------------------------------------
·······T··· .. ·· 

.' . 
•• Jl •••• :.'AU:J3;;.;o;.'.: 

.:: 0 .. Uit=lt . >!!~----->: l8!U~lhBI~N : 
• 0 o. .ftl~flvfM rlEtt. ··r ............... .. 

• •••• Kl •••••••••• 

• RlTIIA'" .<--------------· . ............... 

· ..... 
• 1\5 • 

NUll:;:· '--t 
····H~·········· • IIO'i ~!N¥ING • 
~ 1m I~ERitIE ~ 
·······T······· 
: ...... 5 ••••••••• : 

:t.le~UllI~ '~HT : 
: or D ClAAt : 

·······T······· 
: •••• cs ••••••••• : 

:sc~Ei~'rrI~:.lR : · . · . ·······T·· .. ··· 
: .... DS ......... : 

: BWXhPg~GN : · . ................. 

. ....... 1.. ..... . 
hftlBJkr.:Av"i ~ 
·········L·· .. ·:::· . . : .:!. : 
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Chart caC. INSPECT Subroutine (ILBDINSO) (Part 1 of 4) 

84.6 Flowcharts 

Al 
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TRT TABLE 
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• Chart caC. 
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• 
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• 
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INSPECT Subroutine (ILBDINSO) (Part 2 of ~) . 

", 

~O, "BErORE" 

I 
I 
I 

~----------------~--------------~ : 
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Chart CBC. INSPECT Subroutine (ILBDINSO) (Part 3 of 4) 

A' 

84.8 Flowcharts 

• • COMPARISON VIII PROGRI\M 
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• 
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• 

• 



Licen.ad Material - Property of IBM 

• Chart cac. INSPECT Subroutine (ILBDINSO) (Part 4 of 4) 

AI 

• 

• 

• 
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Chart cc • Segmentation CILBDSEMO) 

: I:LBOSEMO : ------ ~~G~'¥RTI~or~ • !LoOSENl • ------- OPTIMIZATI~ (oPTT 
•••• Al......... [ENTiR-rRoi-coBOL- ••••• A3.......... [~~~~-~~-SEG~jNTiR-

• • -----------------. • OPTION IS SPECIFIED ·······1······· ·······1········ ----------------------
NOTFST ••• Bl •• • •••• 82.......... . .... B3 ...•...... 

•••• • •• CONVERT BL • 
NO •• •• • SET UP INPUT • • NUMBER AND • ---•. r~ IN OPERA~~ •• <--------: REGISTERS :<--------:OI~~ttg~~is~ TO: .. .. . .. . •• •• ••••••••••••••••• • •••••••••••••••• r 

·····Cl··········· • • • TURN ON A pN • 
• SWITCH • • • • • 

wo~"""T""" 
·····01·········· • • • SET ENTRY POINT. -->. ADDRESS AND • 
• PRIORITY NO. • • • ........ } ....... . 

SEGLABl ••• 
El •• .. .. 

•• •• YES 
• • PTY-O •• ---~ .. .. .. .-.. .. . ... 

·NO • • I : 1(2 : t •••• 
.•. 

Fl· • 
•• SEG OF •• 

YES o. DEST .0 
---•• ALREADY IN o. 

··.~!~6"A~ •.• .. .. 
SBG.. INC .'. J •• 'A, 

••••• Gl.......... G2 •• • •••• G3 •••••••••• 
• • •••• .ILBDOBGO· 
:~tiiRigMI~R~T: ________ >.:. S~~~~tTIN ·:.!~~----->:-·i~i;iALii;-·-: 
: POINT: •••• •••• : O~~~f~D~~S : 

___ :::::::::::::::~ _____________ ::1~ _______________ ::::::::j"""" 
INCORE ••• ••• • •• 

Hl •• H2 •• H3 •• 
• • SEGMENT.. •••• o.SEG OF •• 

':·INgIp~~iNT·:.!~~----->.:;N IN OPERAND:.~~------>.:·SE8Ai2~NOF .:.!~~ 

EXITl 

•• o. •• •• •• OJ:.ST •• ...* •..• •..• .. .. .. .. . .. -
'NO z.z. I::~ ____________________ ~NO 

·····J2·········· • • 
<----------------: I~Alit"~IIT : • SEGMENT • • • ••••••••••••••••• 

•••• • • · K2 . 
······--1 

••••• Kl.......... EXIT 
· · ····K2········· • UPDATE CURPTY • .EXIT TO SEGMENT. 
• CELL .-------->.OF DESTINATION .<------------------_________ _ • •• • • • • •••••••••••••• ••••••••••••••••• 
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Chart CCA. GO TO DEPENDING ON (ILBDGDOO, ILBDGD01, ILBDGD02) 
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Chart CCB. DATE, DAY, and TIME (ILBDDTEO, ILBDDTE1, ILBDDTE2) 

84.12 Flowcharts 
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• Chart CCC. GETCORE/FREECORE Subroutines (ILBDCMMO, ILBDCMMl) (Part 1 of 2) 

• 

• 

• 
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Chart ecC. GETCORE/FREECORE Subroutines (ILBDCMMO, ILBDCMMl) (Part 2 of 2) • 
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• 
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Compariaon with Alternate COllating Sequence (ILBDACS) 

AI 
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Chart EA. Display (ILBDDSPO) (Part 1 of 2) 

·.··"2········ .. • • 
• ILBDDSPO • • • ••••••••••••••• 

1 
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Chart EA. Display (ILBDDSPO) (Part 2 of 2) 
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Chart EB. Optimizer DISPLAY (ILBDDSSO) (Part 1 of 2) 
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Chart EB. Optimizer DISPLAY (ILBDDSSO) (Part 2 of 2) 

····Al········· • • • ILBDDSS5 • • • ••••••••••••••• 
:0;·. I 
• Ell .->~ • • •••• .•. 

III •• .. .. 
YES •• •• 
---•• SYSLST OPEN •• .. .. .. ... .. r 

••• Cl ••• • •• • •• •• 

OPEN SYSL8T · ........ r .... · 
PUT ••• 

Dl •• .. .. 
•• •• NO -->.. BIGSW ON •• -----.. .. .. .. .... r 
····El········· • • • RETURN • • • ••••••••••••••• 

TO ILBDDSPO 

88 Flowcharts 

····A2········· • • : ILBDQSS7 : ...... '1 ....... 

.··82·.········· 
• PUT TO SYSLST • 

--> OR SYSPCH • 
• ••••••••••••••• 

. ... A3········· • • • ILBDDSS6 • • • 

;;;;::::1········ 
• • • ••• CONSOLE ..· .. 83·.··.····· • • • SUBTRACT • .TRAILING BLANXS. 
• FROM LENGTH • • • ...... ·T .. · .... 
... e3·.····.···· • • EXCP TO CONSOLE • • 

-------------~~:::l······ 
••• •• D3 ••••• • •• •• • • • • • CLEAR BUPPER • • • • • 
········1········ 

... 
E3 •• 
.... ····Zq········· •• •• YES. • 

•• IIIOSW ON •• ------>. RETURN • .. .. . . •••• • •••••••••••••• .. .. r 
·.··.P3 •• • •• ••·•• • • 
: ~fi~ls : • • • • ........ I ........ 
•••• 03 ••••• • •• • • • • RETURN • • • ••••••••••••••• 

TO COBOL PROGRAM 

TO ILBDDSPO 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material - property of IBM 

I Chart EC. Accept (ILBDACPO) 
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Chart ED • Checkpoint (ILBDCRPO) 
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Chart EF. Open DISPLAY File (ILBDOSYO) 
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close With Lock (ILBDCLKO) 
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Chart EH. User standard Latels CILBDUSLO) 
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Chart EJ. Error Messages ($$BCOBER) 
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Chart EM • Optical Character Reader (OCR) Interface (ILBDOCRO) 
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Chart F. SAM I/O (ILBOSIOO) (Part 1 of 10) 
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Chart F. SAM I/O (ILBDSIOO) (Part 5 of 10) 
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Chart FA. SA Printer Spacing (ILBDSPAO) 
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Chart FC. SA Error Routine (ILBDSAEO) 
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Chart FE. SA Position Multiple File Tapes (ILBDMFTO) 
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Chart FG. SA STXIT Macro Instruction (ILBDABXO) 
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Chart GA. ISAM READ and WRItE (ILBDISMO) 
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Chart GC. ISAM Start (ILBDSTRO) 
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Chart HB. DA Close Unit for Relative Track (ILBDRCRO) 
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Chart HC. DA Extent Processor (ILBDXTNO) 
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Chart HO. OA Sequential Read (ILBDDSRO) 
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Chart HE. DA Sequential Read for Relative Track (ILBDRDSO) 
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Chart HF. DA RZERO Record (ILBDFMTO) 
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DA RZERO Record for Relative Track (ILBDRFMO) 
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Chart HH. OA Increase SEER Address (ILBOIOAO) 
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Chart HI • DA READ and WRITE (ILBDDIOO) 
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Chart HJ. DA READ and WRITE for Relative Track (ILBDRDIO) 
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Chart HL. VSAM Initialization CILBDINTO) 
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SYMSTATE (ILBDMP2S) 
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Chart JX. SRCHPUBS (ILBDMP04) 
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Chart JY. USE-FOR-DEBUGGING Declaratives Subroutine (ILBUBUGO) 
(Part 1 of 2) 
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Chart JY. USE-FOR-DEBUGGING Dec1aratives Subroutine (ILBDBUGO) 
(Part 2 of 2) 
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COUNT Initialization Subroutine (I~~DTCOO) 
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chart KB. COUNT Frequency Subroutine (ILBDTC10) 
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Chart XC. COUNT Termination Subroutine (ILBDTC20) 
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Chart RD. COUNT Print Subroutine CILBDTC30) 
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SECTION 3: DATA AREAb 

DEBUG COMMON AREA (ILBDDBG7) 

The debug common area resides in subroutine ILBODBGO with the DSECT name of DBGOCOM. 
It is used by both the debugging subroutines and the object-time execution statistics 
subroutines. Its format is as follows: 

Displacen:ent 
J!!! Decimal Field 

0 0 SAVEDBGO 
48 72 SAVEOBGl 
90 144 ADBGl 

94 148 CURRBUFF 

98 152 STXITSA 

AO 160 STXITRO 
D4 212 STXITR13 
08 216 STXITR14 
EO 224 FIRST 
E4 228 LAST 
E8 232 SAVER14 

EC 236 FLTEP 

FO 240 STATEEP 
F4 244 FLOW2EP 
F8 24S SORTSEP 
FC 252 DSPLEP 

100 256 SYMSIZE 
102 258 FLAG1 

(SWITCHA) 

No. of 
Bytes Description 

72 
72 

4 

4 

ILBODBGO save area 
ILBDDBGl save area 
Address of ILBDDBG1 

Subfield 
ERRPARM 

Bytes 
o 

1-3 

Contents 
Error parameter 
Address of current buffer 

8 STXIT save area, containing PSW at the time of 
program check (alternate name STXITPSW) 

52 
4 
S 
4 
4 
4 

4 

4 
4 
4 
4 
2 
1 

Subfield Bytes 
PSWL 0-3 
PSWR 4-7 

Registers 0-12 
Register 13 

Contents 
Leftmost PSW bytes 
Rightmost bytes (bytes 5-7 
named INITAO) 

Registers 14 and 15 
Address of highest TGT 
Address of current TGT 
Save register 14 for ABEND outside of 
COBOL program 
Virtual for floating-point subroutine used 
by SYMDMP 
Virtual for STATE entry point 
Virtual for print FLOW subroutine 
Virtual for Sort subroutine 
Virtual for display subroutine 
SYMSIZE 
Switches 

Equate 
Name 
FRST 
DBGO 
REC 
DBG1 
OBG2 
COBSW 
SYMDEAD 
END FLOW 

Code X""S'O, 
X'40' 
X'20' 
X'lO' 
X'OS' 
X'04' 
X'02' 
X'Ol" 

Meaning 
First time through 
ILBDDBGO error 
Oebug ABENDed: recursion bit 
First time in ILBDDBGl 
In ILBOOBG2 
current program is not COBOL 
SYMOMP is dead switch 
Print FLOW when FIRS'I=LAST 
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Displacement No. of • ~ Decimal ~ Bytes DescriEtion 

103 259 FLAG 2 1 Equate 
(SWITCHC) Name Code Meaning 

STATEMSG i"iQ. statement number already printed 
STATE 1 X' 40· Use register 14 for STATE 
STATE 2 X· 20· Found first segment 
SYMIN X·10· SYMDMP in core bit 
FLOWINIT X·OS· FLOW already initialized bit 
DYNAM X·04· Dynamic dump mask 
FLW1RETN X· 02- FLOWl return bit 
RANGE X·Ol· ABEND occurred outside range of 

SYMDMP (for ILBDDBG2) 

104 260 DBG1CODE 1 Print code for ILBDDBGl 
105 261 ABCODES 1 ABEND codes 
106 262 HEAD1 52 Page eject 
13A 314 69 COBOL diagnostic aids 
17F 483 HEAD2 121 Triple space • IFS 604 FOOTING 28 End of COBOL diagnostic aids 
214 632 STATERR 1 STATE error byte 
215 633 CURRPTY 1 Current priority for STATE 

• 
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DEBUG INPUT FILE 

~he debug file is made up of fixed-length 512-byte blocksl a 1-byte field containing the 
hexadecimal value 'FF' marks the end of usable inf~rmation within a block. 

~he seven tables described in the following ~ages exist in the debug file at object time. 
They are accessed by the subroutines of the SYMDMP prograw. 

See Diagrams 8. 9, and 10 in ·Section 2: Program Organization" for the relations among 
these tables and the object-time subroutines. 

r-------------------------===:::;'1 
1 
I PROGSUM 

r------::::r:----D 
1 I 
~--------------------------i I 1 
I DATA TAB I 
1 
1 
J I 
I I 
~--------------------------i 1 I 
1 PROCTAB 
J I 
J 1 
~--------------------------i I I 
1 CAROINOX 
J I 
r--------------------------~ I I 
1 SEGINDX 1..--
I I 
~--------------------------i I I 
I PROCINDX 1"---
I I L-_________________________ J 
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PROGSUM TABLE 

The PROGSUM table is the first table on the debug file. It consists of a single 
fixed-lenqth 108-byte entry and contains information about the program and the debug file 
itself. -

Displ 
Field Descri2tion Dec Hex Field Name Bytes 

-0-0 PGPROGID 8 PROGRAM-ID 
8 8 PGDECLEN 4 Length of Oeclaratives Section 

12 C PGBL1 4 BL1 address relative to the start of the TGT 
16 10 PGBLLl 4 BLLl address relative to the start of the TGT 
20 14 PGSBL1 4 SBLl address relative to the start of the TGT 
24 18 PGDTFl 4 DTFl address relative to the start of the TGT 
28 1C PGVLC1 4 VLCl address relative to the start of the TGT 
32 20 PGINDEX1 4 INDEXl address relative to the start of the TGT 
36 24 PGENDDTF 4 End of the DTFs relative to the start of the TGT 
40 28 PGENDNDX 4 End of the indexes relative to the star~ of the TGT 
44 2C PGDTDVAD 4 Device address of first block of DATATAB 
48 30 PGDTNUM 2 Number of blocks in DATATAB 
50 32 PGDTDSP 2 Displacement in the block of the first DATATAB entry 
52 34 PGPTDVAD 4 Device address of PROCTAB 
56 38 PGCXDVAD 4 Device address of CARDINDX 
60 3C f-IGSXDVAAJ 4 Device address of SEGINDX 
64 40 PGPXDVAD 4 Device address of PROCINDX 
68 44 PGCXNUM 2 Number of entries in CARDINDX 
70 46 PGSX~Ut.l 2 Number of entries in SEGINDX 
72 48 PGPXNUM 2 Number of entries in PROCINDX 
74 4A PGSXDSP 2 Displacement in the block of the first SEGINDX entry 
76 4C PGPXDSP 2 Displacement in the block of the first PROCINDX entry 
78 4E PGFPDSP 2 Displacement of floating-point virtual from the start of the 

PGT 
80 5u PGODONUM 2 Number of bytes in OBODOTAB, including the unused bytes at 

the end of the blocks 
82 52 PGHASH 2 Identifier to insure match between this debug file and 

compiled COBOL program 
84 54 PGFIB 4 Address of first FIB relative to start of TGT 
88 58 PGLEN 1 Length of PROGSUM 
89 59 PGFILL 19 Reserved for later use 

~: The only fields that may be zero in this table are PGDECLEN, PGODONUM, and PGFPDSI 
when the referenced areas are absent from the program. For TGT addresses which do not 
exist, the address of the first byte following the previous cell is used because these 
cells are used in calculating the number of 'IGT cells of a given kind to dump. 
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OBODOTAB TABLE 

The OBODOTAB table is an abstract of the DATATAB entries for all objects of 
OCCURS ••• DEPENDING ON clauses in the program. The OBODOTAB table, if present, 
immediately follows the PROGSUM table and contains one variable-length entry for each 
unique object of an OCCURS ••• DEPENDING ON clause. Each entry begins on a fullword 
boundary within the block. 

The entries are essentially the same as the DATATAB entries for the same name. See 
the entries for elementary numeric items in the format of the DA~ATAB table. OBODOTAB 
entries differ only in that the card-number field is zero and the renaming information is 
omitted. Table-locators within the DATATAB entries are used to access the OBODOTAB 
entries. See the subscripting information portion in the format of the DATATAB table. 

Displ 
Dec Hex Field Name -0-0-

1 1 
l+c l+c 
2+c 2+c CARDNUM 
5+c 5+c MAJMIN 

CQUNT-NAME-TYPE FIELD 

Bytes 
1 
c 
1 
3 
1 

Field Description 
count Field: Number of bytes (c) in name field 
Name Field: Number of bytes, varies between 1 and 30 
count Field: Number of bytes in remainder of this entry 
Card number where name is defined 
Type of Entry (For description of this field see 
corresponding field in DATATAB table) 

VARIABLE ATTRIBUTES FIELD 

For description of this field see corresponding field in DATATAB table • 
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DATATAB TABLE 

The DATATAB table is the third table in the debug file. 
entry of the ORODOTAB table. if that table is present. 
table. 

It immediately follows the last 
Otherwise, it follows the PROGSU~ 

The table consists of two fields, the Count-Name-Type field (shown below) and the 
Variable Attributes field. The Count-Name-Type field has the same format for all 
entries. It varies in length between 7 and 36 bytes. The Variable Attributes field 
differs for each type of entry and is described in the diagrams on the following pages. 

Displ 
Dec Hex Field Name Bytes 
0- 0 1 

1 1 c 
l+c l+c 1 
2+c 2+c CARDNUM 3 

S+c S+c MAJMIN 1 
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COUNT-NAME-TYPE FIELD 

Field Description . 
count field: Nurober of bytes (c) in name field 
Name field: Number of bytes varies between 1 and 30 
count field: Number of bytes in remainder of entry 
Card number where name is defined (contains zeros for 
RENAMES items) 
Type of entry 

Bit 
Bits Settings Meaning 
0-3 1000XXXX FD.entry 

1001XXXX SD entry 
1110XXXX RD entry 
l111XXXX Index-name 
OOOOXXXX Level description under FD 
000lXXXX Level description under SD 
0110XXXX Level description under l<D 
0100XXXX Level description in Working-Storage 
OlOlXXXX Level description in Linkage 

4-7 XXXXOOO1 Fixed length group 
XXXXOOIO Alphabetic 
XXXXOOll Alphanumeric 
XXXX0100 Variable length group 
XXXXOI01 Numeric edited 
XXXXOIIO Sterling report 
XXXX0111 Usage index 
XXXX1000 External decimal 
XXXXIOOl External floating point 
XXXX1010 Internal floating point 
XXXX10ll Binary 
XXXXllOO Internal decimal 
XXXXll01 sterling non-report 
XXXX1110 Alphanumeric edited 
XXXX1111 RENAMES (level 66) 

• 

• 

• 
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DATATAB TABLE: VARIABLE AtTRIBUTES FIELD 

SD item: There are no variable attributes for an SD entry. 

RENAMES item (level 66): 
6+c 6+c RENAMES 1 

INDEX name: 
6+c 6+c INDXCELL 2 

FD item: 
6+c 6+c DTFNUM 1 
7+c 7+c ACCESFLG 1 

RD item: 
6+c 6+c LINECTR 3 

9+c 9+c PAGECTR 3 

Level Description Item: 

Bit -=;-
Bit 
Settings 
XXXXXXX1 

XXXXXXXO 

Meaning 
Next DATATAB entry RENAMES 
the same item as this one does 
This is the last (or only) item 
renaming an item 

Index cell number in TGT 

DTF number 
Access method 

Bit 
Bit Settings Meaning 
0-3 000lXXXX DTFCD 

0010XXXX DTFPR 
0011XXXX DTFMT 
0100XXXX DTFSD 
0101XXXX DTFDA 
0110XXXX DTFIS 

7 XXXXXXX1 Sequential access method 
XXXXXXXO Random access method 

Addressing parameters of line count.er 
Bit 

Bit Settings Meaning 
0-3 OOOOXXXX BL entry 

000lXXXX BLL entry 
0100XXXX SBL entry 

4-15 Displacement from BL 
16-23 BL Number 

Addressing parameters of page counter 
(same form as addressing paramete~s above) 

Variable attributes for level description items are divided into two portions: 
(1) the type-dependent portion, (2) subscripting information portion. 
The subscripting information portion is the same for all level description item 
entries. It follows and is described after the type dependent portion descriptions 

(1) Type Dependent portion of Level Description Item: 

FIXED LENGTH GROy!: 

6+C 
9+c 

"6+C "IDRFLD 
9+c LVLRDEFN 

3 
3 

Addressing parameters (same form as above) 

Bit 
0-5 

6 
7-23 

Bit 
Settings 

xxxxxx1x 

Meaning 
Normalized level n~ber 
REDEFINES 
Object time virtual storage size 
(in bytes) 
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DATATAB TABLE: 

VARIABLE LENGTH GROUP: 
6+c 6+c 
9+c 9+c MAXSIZE 

12+c C'+c VLCNUM 

3 
3 

2 

VARIABLE A~T~IBUTES FIELD (Continued) 

Addressing parameters (same form as above) 

Bit 
0-5 

6 
7-23 

Bit 
0-
1-3 
4-15 

Bit 
Settings 

xxxxxxlx 

Bit 
SettinQs 
1XXX 

Meaning 
Normalized level number 
REDEFINES 
Maximum object time virt~al storage 
size (in bytes) 

Meaning 
000 Master 
Unused 
VLC number 

ELEMEI~TARY, ALPHABETIC, ALPHANUMERIC. REPORT. EDITED, STERLING. EXTERNAL FLOATING POINT: 
6+c 6+c 3 Addressing parameters (same form as above) 
9+c 9+c JUSTRGT 3 Bit 

INTERNAL FLOATING POINT: 
6+C 6+C 3 
9+c 9+c FLPTYPE 1 

10+c A+c 2 

Bit Settings o=s 
6 
7 

8-23 

xxxxxxlx 
xxxxxxx1 

Meaning 
Normalized level nu~ber 
REDEFINES 
JUSTIFIE.D RIGH'! 
Object time virtual storage 
(in bytes) 

Addressing parameters (same form as above) 

Bit 
O-S 

6 
7 

Unused 

Bit 
Settings 

xxxxxxlx 
XXXXXXXO 
XXXXXXXl 

Meaning 
Normalized level number 
REDEFINES 
COMP-1 
COMP-2 

size 

BINARY. INDEC. INTERNAL DECIMAL, EXTERNAL DECIMAL: 
6+c 6+c 3 Addressing parameters (same form as above) 
9+c 9+c NUMINFOl 1 Bit 

Bit Settings Meaning o=s Normalized level number 
6 xxxxxx1x REDEFINE 
7 xxxxxxx1 S in PICTURE 

10+c A+c 2 0 1XXXXXXX Leading sign 
OXXXXXXX Trailing sign 
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1 X1XXXXXX separate si9n 
XOXXXXXX Overpunch 

2 XX1XXXXX Significant digits left of 
decimal point 

XXOXXXXX No si9nificant di9its left 
of decimal point 

3 XXX1XXXX Significant digits right of 
decimal point 

XXXOXXXX No significant di9its right 
of decimal point 

4-8 If bit 2 equals 1, number of 
digits to left of decimal pOint. 
If bit 2 equals 0, number of di9its to 
right of decimal pOint. 

9-13 If bits 2 and 3 both equal 1, 
number of digits to right of 
decimal ,point. If only bit 2 or 
bit 3 equals 1, number of Ps in 
PICTURE 

14-15 Unused 

• 

• 

• 

• 
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DATATAB TABLEa VARIABLE ATTRIBUTES FIELD (Continued) 

(2) Subscripting Information Portion of Level Description Item: 

This portion of the Variable Attributes section begins immediately after the 
type-dependent portion. 

It ranges in size from 1 byte unsubscripted item to a maxinum of 20 bytes for an 
item belonging to 3 variable-length gruups. 

1 

1 

Guide to RENAMES and subscripting 

VLC 

Bit 
Bit Settings Meaning 
0 lXXXXXXX This item is renamed. The 

next DA'I'ATAB entry renames it. 
1 X1XXXXXX This item contains an 000 clause. 
2 XX1XXXXX Item requires at least 1 subscript. 
3 XXX1XXXX OCCURS clause connected with the 

most inclusive or only group; or 
elementary item contains an 000. 

" XXXX1XXX Item requires at least two subscripts 
5 XXXXX1XX OCCURS clause connected with the 

less inclusive group of 2 or the 
middle inclusive group of 3 or 
elementary group contains an 000. 

6 XXXXXX1X Item requires 3 subscripts 
7 XXXXXXXl OCCURS clause connected with the 

least inclusive group of three or 
elementary item contains an 000. 

information 
Bit 

Bit Settings Meaning 
0 lXXXXXXX Most inclusive group of 3 or only group 

1 X1XXXXXX Less inclusive group of 2 or middle 
inclusive group of 3 

2 XX1XXXXX Least inclusive group of 3 

If any of these bits equals 1. bytes 2 and 3 of the 
group length information for the associated group 
contain a VLC number rather than the length of 
the group • 
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DATATAB TABLE: 

1st subscript 
(if present) 

2nd subscript 
(if present) 

3rd subscript 
(if present) 

1st subscript 
with 000 
(if present) 

2nd subscript 
with 000 
(if present) 

3rd subscript 
with 000 
(if present) 

2 

2 

2 
2 

2 
2 

2 

2 

2 

VARIABLE ATTRIBUTES FIELD (Continued) 

Number of occurrences (Maxi~um number if 000) 
specified in OCCURS clause governing this item. 
Displacement of next occurrence governed by OCCURS 
clause (See Note) 

Number of occurrences (as above) 
Displacement of next occurrence governed by OCCURS 

Number of occurrences (as above) 
Displacement of next occurrence governed by OCCURS 

OBODOTAB pOinter for most inclusive group or 
elementa~y item containing an 000 

Bits 
o::e 
9-15 

Contents 
Relative block number in OBODOTAB 
Displacement within block (in 
fullwords) 

OBODOTAB pointer for less inclusive group (as above) 

OBODOTAB pOinter for least inclusive group (as above) 

~: If the applicable OCCURS clause is on an elementary item, the displacerr.ent is the 
machine length of that item; if the applicable OCCURS clause is on a fixed-length group, 
the displacement is the length of the group as stored in the group's DATATAB entry; if 
the applicable OCCURS clause is on a variable-length group, the displacement field 
contains the VLC number for the group. 
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PROCTAB TABLE 

The PROCTAB table contains one 5-byte entry for each card and/or verb in the source 
listing of the COBOL Procedure Division. The table is ordered on three levels: 

1. Priority (in ascending order of independent segments, with the root seg~ent last) 

2. Card-number within priority 

3. Verb-number within card 

The last PROCTAB entry for a priority has a card and/or verb number of zero. In 
addition, the relative address field contains the address of the first byte following all 
instruct~ons for the segment with that priority. 

For the relationships among this table and the PROCINDX, SEGINDX, and CARDINDX tables, 
see Diagrams 8, 9, and 10 in "Section 2: Program organization." 

Displ 
Dec Hex Field Name Bytes 
-0- -0- PTCDVB 3 

3 3 PTRELAD 2 

CARDINDX TABLE 

Field Description 
Card-number and verb-number on source listing 

Bit 
0-19 

20-23 

Contents 
Card-number 
Verb-number 

Relative address of instructions for this entry 
within program fragment to which it belongs 

The CARDINDX table is a directory to the SEGINDX table and contains one 5-byte entry for 
each program fragment and one entry for each discontinuity in the COBOL instructions 
within a segment. Entries in the CARDINDX table are in ascending card-number order and 
are accessed by indexing through the table sequentially. 

The CARDINDX table starts at the beginning of a block • 

For the relationships among this table and the PROCTAB, PROCINDX, and SEGINDX tables, 
see Diagrams 8. 9, and 10 in "Section 2:' Program Organization." 

Displ 
Dec Hex Field Name Bytes 
-0- -0- CXCDVB 3 

3 3 

" 4 

CXPRIOR 

CXFRAG 

1 

1 

Field Description 
Card-nurober and verb-number of first card 
represented by this entry 

Bits 
0::19 
20-23 

Contents 
Card-number 
Verb-number 

priority number associated with this card 

Relative fragment number within the priority 
to which this card belongs 
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SEGINDX TABLE 

The SEGINDX table contains one 10-byte entry for each program fragment. 
ordered on two levels: 

The table is 

1. Ascending priority number 

2. Ascending fragment number within a priority 

For the relationships among this table and the PROCTAB, PROCINDX, and CARDINDX tables, 
see Diagrams 8, 9, and 10 in "Section 2: Program Organiz;ltion." 

Displ 
Dec Hex o 0-

1 1 

" " 

7 7 

Field Name 
SXPRIOR 
SXRELAD 

SXPTLOCl 

SXPTLOC2 

PROCINDX TABLE 

Bytes 
1 
3 

3 

3 

Field Description 
Priority number 
Address of this fragment relative to the 
beginning of the segment 
Table locator for PROCTAB entry of first 
card number and/or verb-number in this 
fragment 

Bits Contents 
-0=14 Relative Block number in 

PROCTAB 
15-23 Displacement within block 

Table locator for PROCTAB entry of last card and/or 
verb in this fragment 

The PROCINDX·table is a summary index of the PROCTAB table and contains one 10-byte entry 
for each block of PROCTAB entries. PROCINDX entries are ordered by relative block number 
in the PROCTAB table and are accessed by searching sequentially after indexing to a 
starting point determined by the block number from the CARDINDX or SEGINDX table. 

For the relationships among this table and the PROCTAB, SEGINDX, and CARDINDX tables, 
see Diagrams 8, 9, and 10 in "Section 2: Program Organization." 

Displ 
Dec Hex Field Name Bytes 
-0- ~ PXCDVB 3 

3 

6 

3 

6 

PXRELAO 

PXDEVADR 
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3 

4 

Field Description 
Card-number and verb-numner of first entry in block 
of PROCTAB table. 

Bits 
0-19 

20-23 

Contents 
Card-number 
Verb-nwnber 

Relative address of instructions for this 
entry within segment to which it belongs 
Device address of PROCTAB table block related 
to this entry. 
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EXECUTION-TIME TABLES FOR DEBUG OPERATIONS 

The following four tables are built in virtual storage by the SYMDMP subroutines from 
information in the Debug File and the control cards for a program compiled with the 
SYMDMP option. They are used for producing the duwp to meet dynamic dump request and at 
abnormal termination. 

DATADIR TABLE 

The DATADIR table is a directory to the DATATAB table and only exists when a DYNAMTAB 
table exists. There is one fixed-length 8-byte entry for each distinct DATATAB block 
which contains an identifier specified on a line-control card. Entries are in the order 
in which requests appeared on line-control cards • 

Displ 
Field Name Field Description Dec Hex Bytes 

0 0 DDDEVADR 4 Device address of DATATAB block in debug 
file 

4 4 DDSW 1 Switch - If bit 0 is equal to 1, the block 
is not in virtual storage. If bit 0 ,is equal 
to 0, the block is in virtual storage. 

S 5 DDCORE 3 Address of DATATAB block in virtual storage 

~: This table is limited by the 7-bit indexes in the DYLOCNM field of the DYNAMTAB 
table to a maximum of 128 entries. If the maximum is exceeded, a message is produced and 
further dynamic dumping requests are ignored • 
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DYNAMTAB TABLE 

The DYNAMTAB table summarizes dynamic dump requests and contains one entry for each 
line-control card. The table entries are coroposed of a fixed and variable portion. 
Entries are variable in length with a minimum length of 11 bytes. DYNAMTAB entries are 
chained together, ~nd each entry begins with the address of the next entry. The end·of a 
group of entries for one program is marked by the DYLASTOY switch. The DYNAMTAB table is 
searched sequentially; the search ends at the entry in which the DYLASTDY switch is on. 

Displ 
Dec Hex 
-0 -0 

3 3 

1 1 
8 8 

14 E 
17 11 

1 
For each 
request 
for a 
single 
identifier: 

I 
For each 
request 
for 
identifier 
THRU 
identifier: 

Field Name 
DYNXTDY 
DYSW 

DYCDVB 

DYPRIOR 
DYCOBINS 

DYINSADR 
DYONS 

DYIDSW 

DYLOCNM 

Bytes 
3 
1 

3 

1 
6 

3 
8 

1 

2 

2 

Fixed Portion 

Field Description 
Address of next DYNAMTAB entry 
Switch 
Name Bit Contents 
DYALL -0- If 1. ALL specified 
DYHEXALL 1 If 1, HEX with ALL specified 
DYON 2 If 1, ON specified 
DYLASTDY 3 If 1. Last DYNAMTAB entry 
DYSKPDMP 4 If 1, No dump - ON value is wrong 
Card-number andlor verb-number 

Bits Contents 
0-19 Card-number 

20-23 Verb-number 
Priority of this card 
Machine instruction corresponding to card and 
verb 
Address of this 
Only present if 
Name Bytes 
DYONl 2 
DYON2 2 
DYON3 2 
DYONCUR 2 

Variable Portion 

Switch 
Name 
DYHEXID· 
DYTHRUID 

DYERRID 

Bit o 
1 

2 

instruction in virtual storage 
ON specified 
Contents 
Start value 
Increment value 
End value 
Current value 

Contents 
If 1, HEX specified for this request 
If 1, THRU specified (entry is 
5 bytes long) 
If 1, error in this request; 
ignore it 

Table-locator for this identifier, consisting of: 
Bits Contents 

0-6 Entry number in DATADIR to find device 

1-15 

address of DATATAB entry for this 
identifier 
Displacement in DATATAB block of entry 
for this identifier 

If. THRU is specified. table-locator (sa~e 
format as above) for identifier which is 
the object of THRU 

Note: A dummy table-locator of hex '0001' is used tG represent TALLY; a dummy 
table-locator of hex '0002' is used to represent SORT-RETURN. 
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PCONTROL TABLE 

The PCONTROL table contains information about each pxogram xequesting the symbolic dump 
option within a run unit and consists of one fixed-length 76-byte entry for each' 
program-control card. Entries begin on a fullword boundary and are chained t0gether. 
Each entry is followed by the DYNAMTAB table. DATADIR table, and. if necessary for 
dynamic dumping. the OBODOTAB table for the program. 

Displ 
Field Description Dec Hex Field Name Bytes 

-0 0- PCPROGID 8 PROGRAM-ID 
8 8 PCFILNAM 7 File name of debug file (the default is IJSYS05) 

15 F PCSYSNNN 1 nnn of SYSnnn fox the debug file in binary 
16 10 PCBLl 4 BLl address 
20 14 PCBLLl 4 BBLl address 
24 18 PCSBLl " SBLl address 
28 lC PCDTFl 4 DTFl address 
32 20 PVCLCl 4 VLC1 address 
36 24 PCINDEXl 4 INDEX1 address 
40 28 PCANXTPC 4 Address of the next PCONTROL entry (if this is 

the last entxy, this field contains zexos) 
44 2C PCADY'IAB 4 Address of DYNAMTAB for this program (if there 

is no DYNAMTAB, this field contains zeros) 
48 30 PCAOBODO 4 Address of OBODOTAB in virtual storage 

(If OBODOTAB is not in virtual storage. 
this field contains zeros) 

S2 34 PCACOB 4 Address of start of ovexlayable virtual 
storage in root segment 

56 38 PCATRANS 4 Address of start of Transient Axea 
60 3C PCADATDR 4 Address of DATADIR, if present (if there is 

no DATADIR, this field contains zeros) 
64 40 PCDMPLNG 2 Length of overlayable virtual storage in 

root segment 
66 42 PCTRLNG 2 Length of Transient Area 
68 44 PCDDNUM 2 Number of DATADIR entries 
70 46 PCPRIOR 1 Last non-root segment entered (if any) 
71 47 PCSW 1 Switch 

Name Bit Contents 
PcHEX 0 If 1. HEX specified 
PCENTRY 1 If 1, ENTRY specified 
PCPDUMP 2 If 1. PDUMP specified 
PCNT 3 If 1, MT specified 
PCDYNAM 4 If 1, No DYNAMTAB exists 
PCRELOC 5 If 1. Address (BLl through INDEX1) 

have been relocated 
PCIOERR 6 If 1, I/O error found on debug file 

72 48 PCFIBl 4 Address of first FIB cell 
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QUALNAMS TABLE 

The QUALNAMS table is an area overlaying SCANP (ILBDMP11), in which identifiers are 
entered in a manner to permit a batched sequential search through the DATATAB table for 
the names requested on line-control cards. The QUALNAMS table contains one entry for 
each identifier named on a line-control card. Each entry is composed of a fixed and 
variable portion. Entries are in the order in which identifiers and names (qualifiers) 
appeared on line-control cards. 

Displ 
Dec Hex o 0 

2 2 

Field Name 
QCODE 

QDEVADR 

! 
For each ONMLEN 
name (qual-
ifier) QNAME 
roaking 
up the 
identifier: 

Fixed Portion 

Bytes Field Description 
2 Switch and displacement 

Name Bits contents 
QID ---0- If 1, beginning of an entry 

for an identifier 
QFOUND 1 If 0, identifier is not resolved 

If 1. identifier has been found 
in DATATAB 

QTHRU 2 If 1, request for this identifier 
followed by THRU 

3-6 Unused 
QDISP 7-15 Contains zeros until identifier has 

been found in DATATAS, then it 
contains the displacement in the DATATAB 
block containing the entry for 
the identifier 

4 Contains zeros until identifier has been found 
in DATATAB; then it contains the device address 
of the DATA'l'AB block containing the entry for 
the identifier 

1 

n 

Variable Portion 

Number of bytes (n) 
name 

in the following 

Name (qualifier) 
Name Bits 
QNMZONE 0-3 

Contents 
These bits are used as a switch 
to indicate whether the name has 
been found in DATATAB. When it 

has not been found, they contain 
normal zone bits for the letter or 
number which begins the COBOL name. 
When the name has been found, they 
are set to zero to prevent 
searching for the name again. 

Note: There is no special end marker for the QUALNAMS table, but the address of the last 
byte of the table is entered in the Common Data Area~ The search of the QUALNAMS table 
is sequentially forward through the indentifiers, and sequentially backward within an 
identifier entry, from the most inclusive to the least inclusive qualifier. 
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CONTROL BLOCKS FOR VSAM 

The following two control blocks are required to process input/output requests for 
VSAM files. 

VSAM F~LE INFORMATION BtOCR (FIB) 

The file information block, a portion of the completed object module, i8 used at 
execution time by the ILBDIN~O, ILBDVOCO, and ILBDVIOO COBOL library suorQutines for 
processing input/output verbs used with VSAM files. The FIB is b~ilt by phase. 21'and 
completed by the ILBDVOCO subroutine. 

Fixed Portion: 

'Oisplacement 
Hex Decimal 
-0 0 

1 1 
2 2 
9 9 
A 10 
B 11 

C 

o 

E 

F 

16 
18 
1A 
1B 
1e 
1E 
20 
22 
23 
24 

·26 

12 

13 

14 

15 

22 
24 
26 
27 
28 
30 
32 
34 
35 
36 
38 

Field 
1i'IiID 
IFIBLVL 
INAMED 
INAMEDB 

IORG 

IACCESS 

IRCDMODE 

lSW1 

IRBCLBN 
IRECDBL 
IRECNBL 

lSTATDBL 
lSTATDDN 
ISTATLDN 

IKBYNO 
IKBYFNTL 
IPSWISW 

No. of 
Bytes 

1 
1 
7 
1 
1 
1 

1 

1 

1 

7 

2 
2 
1 
1 
2 
2 
2 
1 
1 
2 
1 

Descriotion 
FIB identification code: X'I' 
FIB level number 
External name 
'ExternRl name 
Reserved 
Orqanization 

Code: 
Equate 

Bits Name 
0-'7 I'ORGVPS 

IORGVIX 

ACCESS MODE 

Code: 
Equate 

Bits Name 
0-'7 IACCSEQ 

IACCRAN 
IACCDYN 

Bit 
Settings 
1000 1000 
0100 1000 

Bit 
Settings 
1000 0000 
0100 0000 
0010'0000 

Meaning 
VSAM ADDRESSED SEQUENTIAL 
VSAM INDEXED 

Meaning 
SECUENTlAL 
n·NDOM 
DYNAMIC 

0-7 IRCDPIX 1000 0000 Fixed length records 

Miscellaneous switches 

Codes 

Equate 
Bits Name 
o-r YSOPTNL 

lSSAMREC 

ISSAME 

Reserved 

Bit 
Settings 
1000 00.00 
0010 0000 

00010000 

Meaning 
OPTIONAL specified 
SAltZ RsCORD AREA 
spec,~fied. 
SAME ·RECORD specified 

Number of bytes in longest 01-entry' 
Displacement in 'l'GT of record's first. base locator cell 
Number of base locators for RECORD AREA 
Reserved 
Displacement in TGT of base locator for STATUS data-na •• 
Displacement from baee locat.or of S~ATUS data-name 
Length of STATUS data-name 
aeserved 
Number of entries in key list 
Length of each entry in' key .list· 
Miscellaneous switches 
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Displacement No. of 
H~x Decimal Field Bytes Descrietion 
'2, 39 IJ'SWNO 1 Number of entries in password list 
2H 40 IPSWENTL 2 Length' of each entry in ~assword list 
2A 42 14 Reserved 
)0 56 IMISCAD 4 Address in variable length portion of FIB for 

miscellaneous clauses 
3C 60 4 Reserved 
40 64 Il<EYLSTA 4 Address of first key list. entry 
44 68 IPSWLSTA 4 Address of first password list entry 
48 72 16 Reserved 

variable Length Portionl 

supplementary Information for miscellaneous clauses (one for each clause): 

Displacement 
Hex Decimal Field o 0 IiiSwI 

2 

6 
8 

2 

6 
8 

IRERUNI 

IRERUNN 

No. of 
Bytes 

2 

2 
8 

Description 
Switch bytes 

Code: 

Bits 
0-7 
8-15 

Equate 
Name 
IiiiEOV' 

Bit 
Settings 
1000 0000 

Meaning 
RERUN at end of volume 
Reserved 

RERUN integer (field contains zeros if RERUN not 
specified) 
Slack bytes 
External-name of RERUN clause 

l<ey List Entry: (one per user-defined key--RECORD/ALTERNATE/RELATIVE) 

Displacement 
Hex Decimal Field 
0- 0 KiYsW 

1 1 IKEYLDN 
2 2 Il<EYOBL 
4 4 IKEYDDN 

Password List Entry: 

0 0 IPSWDIXN 

.l 1 IPSWDLDN 
'2 2 IPSWDDBL 
4 4 IPSWDDDN 

No. of 
Bytes 

1 

1 
2 
2 

(one per 

1 

1 
2 
2 
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Descrlytion 
Miscel aneous switches 

Code: 

Equate 
Bits Name 
o==r liEYCOMP 

Bit 
settings 
1000 0000 

Meaning 
Key Is USAGE COMP (binary) 

Length of key data-name 
Displacement of key data-name's locator in TG'I 
Data-name displacement from locator 

password) 

Associated index number 
o = none 
1 = primary 
Length of password data-name 
Displacement of password data-name's locator in TGT 
Data-name disp~acement from locator 

• 

• 

• 

• 

• 
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VSAM FIL~ CONTROL BLOCK 

The VSAH File Control Block is created by the ILBDINTO COBOL libr~ry subroutine. It 
is used by the ILBDVIOO and ILBDVOCO subroutines to interface with the VSAH 'system 
control subroutines. 

Displacement No. of 
Hex pecimal Field Bytes 

0 0 FCBID 1 
1 1 FCBLVL 1 
2 2 FOPENOPT 4 
6 6 FCLOSOP'I 4 
A 10 2 
C 12 FCOBRTN 4 

10 16 FUSERR 4 
14 20 FUSELIST 4 
18 24 6 
1E 30 FREClCEY 1 
1F 31 FADVANC 1 
20 32 PENDINV 4 
24 36 12 
30 48 FOPENOPS 4 

34 52 FCLOSOPS 4 

38 56 FSWl 

Descrietion 
FCB identification code: • F' 
FCB level number 
Save area for OPEN options 
save area for CLOSE options 
Reserved 
Address of COBOL transmitter routine 
Address of USE ••• ERROR declarative 
Address of USE declarative Exit List 
Reserved 
Number of RECORD KEY 
Reserved 
Return address from INVALID KEY, AT END, or end-of-page 
Reserved for compilation-dependent fields 
Options for VSAH OPEN verb 

Code: 

Equate Bit 
Bits Name Settings 
0-7 iOPIN 1000 0000 

FOPOUT 0100 0000 
FOPIO 0010 0000 
FOPEXT 0001 0000 

8-15 Reserved 
16-23 FOPUERR 1000 0000 

24-31 FTSORT 1000 0000 

VSAH CLOSE options 

Code I 
Equate Bit 

Bits Name Settings o=r FCLLOCK 0001 0000 
8-31 Reserved 

Miscellaneous switches 

Code: 

Equate Bit 
Bits Name Settings o:r FSOPEN 1000 0000 

PSLOClCED 0100 0000 
FSOPTNL 0010 0.000 
FSOKACT ,0001 0000 

FSEOP' 0000 1000 

FSVCORE 0'000 0100 

8-31 Reserved 

Meaning 
INPUT 
OU'IPUT 
1-0 
EX'IEND 

USE ••• ERROR declarative 
address in FUSERR cell 
Called from ILBDSPTO 

Meaning 
LOCI( , 

Meaning 
File Is open 
File is closed with lock 
Optional file not present 
Successful action has 
occurred since open 
sequen~ial read has 
encoun~ered end-ot-file 
Main storage to process 
this open bas been 
acq'uired 
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UilJplacement No~ of • Hex D!cimal Field Bytes Descrirtion 
1C 60 FTiS'TMT II Transm ssion statement switches 

code a 
0-7 PTREAD 0000 0100 READ statement 

FTWRITE 0000 1000 WRITE statement 
PTREWRT 0000 1100 REWRITE state~ent 
FTSTART 0001 0000 START 
FTDELE'l' 0001 0100 DELETE statement 

8-15 FTINVK!:Y 1000 0000 INVALID KEY 
FTATi.ND 0100 0000 AT. END 
FTNEXT 0000 0010 NEXT 
FTKEY 0000 0001 KEY 

16-23 PTS~CH~T 1000 0000 GREATER THAN 
FTSRCHEQ 0100 0000 EQUAL TO 
FTSRCHGE 0010 0000' NOT LESS THAN 

24-31 Reserved 

IICJ 64 FSYSCBAL 4 Address of system control' blocks address list • 44 68 FSYSCBLL II Address of system control blocks lengths list 
118 72 J,o"SYSCBblO 2 Number of system control blocks (DTP.· DCB •. ACB) 
4A 74 FKEYLEN 2 Length of KEY data-name 
4e 76 FRECCNT II Record cou~t for checkpoint subroutine·. if. RERUN 

specified 
50 80 FFIBAD 4 Address of File Information Block ( F II~) 
')4 84 FWORKAD II Address of system-dependent work area 
58 88 FRECA II Address of 'current record area 
')c 92 FSAMRl.CA II Address of SAME RECORD AREA 
60 96 FS'IATJ<EY 2 STATUS J<EY work area 
62 98 FLASTREQ 1 Last I/O statement 

code: • Equate Bit 
Bits Name Settings Meaning o:r i'LAsTRD 0000 0100 READ 

FLASTWRT 0000 1000 WRITE 
PLASTRWT 0000 1100 REWRITE 
FLASTSTR 0001 0000 STAlT 
FLASTDL'l' 0001 0100 DELETE 
FLASTOPN 0001 1000 OPEN 
PLASTCLO 0001 1100 CLCSB 

63 99 13 Reserved • 

• 
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COUNT PROGRAM DATA AREAS 

~he COUNT subroutines use the following 
data areas: 

• The verb translate, verb, and verb text 
tables, contained in sUbroutine 
ILBDTC30 

• The count table, contained in each 
object module 

• The verbsum table, space for which is 
obtained dynamically by ILBDTC30. 
There is one table for all program 
units being monitored 

• The count chain, space for which is 
gotten dynamically by sUbroutine 
ILBDTCOO for each program unit 

• The node count table, which is part of 
the count chain 

• The count common area, which is in 
subroutine ILBDTCOO 

• The debug conmon area, which is in 
sUbroutine ILBDDBGO 

All these data areas are described below 
except the debug common area, which is 
described elsewhere in this section. 

COUNT SUBROUTINE TABLES 

Diagram 13 in WSection 2: Program 
OrganizationW shows the relationship among 
the six tables used by the COUNT 
subroutines. Their formats are shown 
below • 

Verb Translate. Verb. and Verb Text Tables 

The basic input to SUbroutine ILBDTC30 is 
count table entries, which desbribe the 
occurrence of verbs in the source program. 
These verbs are expressed in p1~code form 
to save space. ILBDTC30 uses the verb 
translate, verb, and verb text tables to 
translate the Pi-code into the EBCDIC 
characters for the verb names. 

Each verb translate table entry is one 
byte. Its hexadecimal displacement within 
the table corresponds to a unique Pi-code. 
An entry with 'a displacement of X'25', for 
instance, repres~nts the verb ACCEPT, the 
Pi-code for which is X'2S'. Each entry 
contains eithet X'FF' (if there is no verb 
for the corresponding code) or the entry 
number for the verb in the verb table. 
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The verb table contains a four-byte 
entry for each COBOL verb, the entries 
being arranged by verb name in alphabetic 
order. Byte one of each. entry contains the 
length of the entry for the verb in the 
verb text table. ~he remaining three bytes 
contain the address of the verb text table 
entry. 

The verb text table consists of all the 
COBOL verbs in EBCDIC format, listed in 
alphabetic order. 

Count Table 

The count table contains an entry for each 
verb encountered in the source program, in 
the order of its a~pearance. The format is 
as follows: 

Byte Contents 
o Identity code, as follows: 

00 End of table 
01 Procedure-name 
02 Verb 

1 Length of rest of entry Cn) 
2-4 Card number (omitted if byte 0=00) 
5-6 Count-block number (X'OO' if non

executable verb) 
7 Pi-code for verb 

or 

7 Procedure-name in EBCDIC 
though 
n + 1 

Verbsum Table 

The verbsum table contains an entry for 
each verb in the COBOL language, arranged 
in alphabetic order. The format is as 
follows: 

Byte Contents 
0-1 Static verb count: the number of 

times the verb occurs in the 
program. 

2-3 Dynamic count: the nu~ber of 
these verbs that are actually 
executed 

4-7 The total number of times these 
verbs are executed. 

For instance, if the source program 
contains three ACCEPT statements, only two 
of which are executed--one twice and the 
other three times, the static count is 3, 
the dynamic count 2, and the total 
execution 5. 
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COUNT CHAIN 

There is one chain element for each program being monitored. The format of an element is 
as follows: 

Displacement No. of 
Hex Decimal Field B:ltes DescriEtion 
-0 0 TCFORPTR 4 Forward pointer 

4 4 TCEACKPT 4 Backward pointer 
8 8 TCPGMID 8 Pr:ogram name 

10 16 TCTMCNTB 4 Pointer to count table 
14 20 Reserved 
18 24 TCNODNUM 4 Number of counters in node count table 
lC 28 Reserved 
24 36 TCNODTBA " Pointer to start of node count table 
28 40 Reserved 
2C 44 TCPRVCNT 4 Pointer to previous COUNT COUNT TABLE 
30 48 TCCHAINL 4 Length of this chain element 
34 52 TCTGTPTR " Pointer to TGT of program being reonitored 
38 56 Node count table (variable length) 

Node Count Table 

Each entry is a halfword counter for a count-block in the source program. The position 
of the entry in the table corresponds to the number of the block. 

• 

• 
count Common Area • 

There is only one count common area, regardless of how many programs are being monitored. 
The contents of the area are as follows: 

Displacement 
~ Decimal !!ill 

o 0 TMCNFLG 

1 1 TMCNFLG2 

2 2 TMCNFLG3 
3 3 TMCNDECP 
4 4 CNTSUM 
8 8 TCAVBSUM 
C 12 TCLVBSUM 

10 16 

180 COUNT Program Data Areas 

No. of 
Bytes 

1 

1 

1 

" 4 

" " 

Description 
Flags 

Equate 
Name 
CNTFLG 
TCINIT 
CTPROCOF 
INTCRT 
CNTFLGOF 
INTCRTOF 

Flags 

Equate 
Name 
TCERRFLG 
TCSVHDSW 
NEED SUMS 
Reserved 

Code 
X'''O' 
X'20' 
X' 0"
X'10· 
X'BF' 
X'EF· 

Meaning 
Programs being monitored 
First entry bit 
count percents off 
In a count subroutine 
Turn off CNTFLG 
Turn off INTCRT 

Code Meaning 
X'SO·' Processing count error 
X·"O· Save HEAD1 switch 
X'20' Need count summary statistics 

Decimal point is comma 
count-sum 
Address of verbsum table 
Length of verbsum table 
Reserved 

• 

• 
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Displacement 
Hex Decimal 
14 20 

18 24 
30 48 
34 52 
7C 124 

C4 196 

128 
lAl 
lAII 

296 
417 
420 

Field 
TcSAVR14 

TMCNCHN 
TMCNSV 
TMCN2SV 

TMCNWKl 
through 
TMCNWKP 

TCSVHEDl 

No .. of 
Bytes 

4 
24 

4 
72 
72 

100 

121 
3 

56 
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Description 
Save area for register 14 
Reserved 
First chain address of count chain 
Save area for ILBDTCOO and ILBDTC30 
Save area for ILBDTC20 and secondary save area for 
ILBDTCOO 
Work areas of four bytes each with names 
in the following series: TMCNWl through TMCNWK9 and 
then TMCNWKA through TMCNWKP. 

Note: TMNCNWK2 must always be on a doubleword 
bOUndary. 

Save area for HEADl of DBGOCOM 
Filler 
Reserved 
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This section provides a few diagnostic aids 
for use in case an execution-time error 
occurs which is not a user error. such an 
error may produce one of two results: an 
abno~l termination or an erroneous output 
from a compiled program • 
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SECTION 4: DIAGNOSTIC AIDS 

~: The compiling pr09ram-na~e, its 
version numbers, its modification number, 
and the PROGRAM-IO can be found at the end 
of the INITl routine in the listing of the 
program. INITl is at the end of the object 
module listing. 
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DIAGNOSTIC AIDS FOR PROGRAM OPERATIONS 

EXECUTION-TIME MESSAGES 

A few messages, not specified by the 
user directly or by the system. may be 
printed during execution of the problem 
program. These messages originate in the 
COBOL library subroutines. 

If the SYMDMP option is in effect, these 
messages are followed by the SYMDMP 
abnormal termination message and dump of 
the Data Division. 

If the SYMDMP option is not in effect 
but the DUMP option is in effect, a partial 
dump is taken from the problem program 
origin to the highest virtual storage 
location of the last phase loaded. When 
this occurs. the eight bytes immediately 
preceding the DTF are destroyed. 

The format of messages Cl121 through 
C12S1 is: 

cmmmI SYSnnn filename DTFaddress text 

See Figure 6 for mmm (message number) and 
text. These messages are issued on SYSLST 
and SYSLOG prior to cancellation of the 
job. 

The debugging routines (SYMDMP, STATE, 
FLOW, and COUNT) themselves may. in 
addition to their normal diagnostic output, 
issue messages. The format of these is: 

CmmmI {prOgram-id }text 
card/verb-number 

See Figure 7 for mmm (message number) and 
text. These messages are written on 
SYSLST. 
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The ILBDMVEO subroutine issues the 
following message on SYSLOG. 

C126D IS IT EOF? 

The ILBDSSNO subroutine issues the 
following message on SYSLOG and SYSLST: 

C1401 INVALID SEPARATE SIGN 
CONFIGURATION 

r-------T----------------------T----------, ·1 MESSAGE I I I 
INUMBER I TEXT I SUBROUTINE I 
~----+----------------------+----------i I Cl121 IPARITY ERROR IILBDSAEO 
I Cl131 1WRONG LENGTH RECORD IILBDSAEO 
1 Cl141 PRIME DATA AREA FULL IILBDISEO 
I CllSI CYLINDER INDEX TOO IILBDISEO 
I SMALL I 
I Cl161 MASTER INDEX TOO SMALL ILBDISEO 
I Cl17I OVERFLOW AREA FULL ILBDISEO 
I Cl18I DATA CHECK IN COUNT ILBDISEO 
I Cl191 DATA CHECK IN KEY OR ILBDDAEO 
I DATA 
I C1201 NO ROOM FOUND 
I C1201 DASD ERROR 
I C1221 DASD ERROR WHILE 
I ATTEMPTING TO WRITE 
I I RECORD ZERO 

ILBDDAEO 
ILBDISEO 
ILBDFMTO 

1 C1231 IFILE CANNOT BE OPENED ILBDCLKO 
I IAFTER CLOSE WITH LOCK 
I C1241 ICYLINDER AND MASTER ILBDISEO 
1 I INDEX TOO SMALL 
I C12S1 INO EXTENTS $$BCOBRl L _______ ~ _____________________ ~ ________ _ 

Figure 6. Execution-Time Messages for I/O 
Error Conditions 

• 

• 

• 

• 
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r---------T------------------------------T----------------------------------------------, I MESSAGE I J I 
I NUMBER I ~EXT I SUBROUTINE/ACTION I 

~---------+------------------------------+----------------------------------------------i C1S0 IDENTIFIER NOT FOUND ' ILBDMP13 - Dump request on line-control card 
for this identifier is ignored. 

C1Sl1 CARD NUMBER NOT FOUND ILBDMP14 - Line-control card with 
non-existent card number is skipped. 

C1S2I VERB NUMBER NOT FOUND ILBDMP14 - The nearest verb number is used 
instead of the specified one. 

C1S31 NO ROOM TO DUMP ILBDMP11 and ILBDMP21 - Data Division dump 
(and sometimes COBOL statement number 
message) not given. 

C1S41 I/O ERROR ON DEBUG FILE ILBDMP12, ILBDMP13, ILBDMP14, ILBDMP21., 
ILBDMP22. ILBDMP2S - SYMDMP output is 
cancelled for the program. . 

C1SS1 WRONG DEBUG FILE FORE PROGRAM ILBDMP12 and ILBDMP21 - SYMDMP output is 
cancelled for the program. 

C1561 NO ROOM FOR DYNAMIC 'DUMPS ILBDMP12, ILBDMP13, ILBDMP14 - Dynamic 
dumping (but not abnormal termination 
dumping> is cancelled for the p~ogram. 

C1S7I INVALID FILE-NAME ILBDMPll - All SYMDMP output is cancelled fori 
program. I 

C1S81 INVALID LOGICAL UNIT ILBDMPll - All SYMDMP output is cancelled for 

C1S9I 

C1601 
C161I 
C1621 
C163I 

C164 

C16S1 

C1691 
C1701 
C1711 

C1721 

C1731 

C175I 

MISSING PARAME~ERS 

INVALID OPTION 
SUBSCRIPTING ILLEGAL 
ON PARAMETER TOO BIG 
FLOW TRACE NON-CCNTINUOUS. 
MORE THAN 10 PROGRAMS 
ENCOUNTERED 

FLOW TRACE IN EFFECT BUT 
NO PROCEDURES TRACED 
SYMDMP/STATE/FLOW/COUNT 
INTERNAL ERROR. EXECUTION 
CANCELLED 
STATE OPTION CANCELLED 
INVALID ADDRESS 
SPACE NOT FOUND FOR THE 
CHAIN. CONTINUING. 

COUNT I 
J 
I 

SPACE NOT FOUND FOR THE I 
VERB SUM TABLE. CONTINUING. J 

pJ:'ogram. 
ILBDMP12 - The option with missing parameter 
is ignored. 
ILBDMPll - The option is ignored 
ILBDMP12 - The subscripts are ignored. 
ILBDMP12 - The number is reduced to 32767. 
ILBDFLWO - Tracing is terminated 
upon encountering an 11th 
PROGRAM-ID. Tracing resumes only upon 
returning to one of the original 10 programs. 
ILBDFLWO - No action. 

Job is cancelled. 

ILBDSTNO - Output cancelled. 
ILBDADRO - Symbolic Dump is produced. 
ILBDTCOO - Count output for the program is 
cancelled for this entry into the program 
unit. 
ILBDTC30 - Verb statistics suppressed. 

FREEVIS FAILED. EXECUTION I Job is cancelled. 
CANCELLED. I 
INVALID COUNT ~ABLE ENTRY. I Job 1s cancelled. 
EXECUTION CANCELLED. I 

~---------~------------------------------L----------------------------------------------i I Note: Messages C1S0I through C1621 may appear interspersed among the SYMDMP control I 
Icards at the point at which the error is recognized. PROGRAM-ID is specified for I 
Imessages C1S3I through C162I. For C1S01 through C152I. the PROGRAM-ID is that of tbe I 
Inearest preceding program-control card, and the card/verb number of the corresponding I 
Iline-control card is given instead. I 
I I 
I Messages C1S31 through C1SSI may also appear in the midst of the dump output if the I 
lerror condition is not recognized until dumping has started. I L ____________________________________________ • ___________________________________________ J 

Figure 7. Error Messages from Debugging Subroutines 
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S'IORAGE LAYOUT 

An example of the general storage usage 
for a COBOL program being executed in the 
background area is given in Figure 8. 

The memory map printed as a result of 
the LISTX option contains the relative 
afdresses of the TGT fields, the literal 
pool, PGT fields, the instructions 
generated from the Procedure Division, and 
the INIT2, INIT3, and INIT1 routines. in 
that order. (See the publication IBM 
DOS/VS Compiler Program Logic, Order 
No. LY28-6423, for a discussion of these 
ion of these fields.) The absolute 
addresses can then be found with the 
assistance of the phase map (see Figure 9). 

LOCATING A DTF 

A particular DTF may be located in an 
execution time dump as follows: 

1. Determine the order of the DTF address 
(DTFADR) cells in the 'IGT from the DTF 
numbers shown for each file-name in 
the GLOSSARY. 
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Note: Since the order is the same as 
the order of FO's in the Data 
Division, it can be determined from 
the source program whether the SYM 
option was not used (that is, no 
GLOSSARY was printed). 

r--------T--------------------------------, I IPermanent storage locations usedl 
I Iby CPU; Communication Region; I 
ICONTROL ISupervisor Nucleus; I 
IPROGRAM 11/0 Units Control Tables; and I 
I ITransient Area I 
~--------+------T----------~--------------~ I I INIT1 
I I Working-Storage 
I I OTF's and Buffers 
I I TGT 
, I PG'I 
I I Literals 
I I Report Writer 
I BACK- OBJECT I Procedure Division 

GROUND MODULE I (priority less than 
I segment limit) 

• I Q-routines 
1 COUNT Table 
I INIT2 
I INIT3 
I Transient Area 
I (Nonresident 
I segments) 

~------.J.----------------------~ ILIOCS Modules I 
ICOBOL Library Subroutines I 

~--------+--------------------------------~ 
I FORE- I I 
I GROUNDS I I 
I II & II I 
r--------.J.-------------------------------~ '.The object module is not always first inl 
I its partition. I 
L_----------------------------------------J Figure 8. Example of Storage Used During 

Execution 

• 

• 

• 

• 

• 
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r----------------------------------------------------------------------------------, I PHASE XFR-AD LOCORE HICORE DSR-AD ESD TYPE LABEL LOADED REL-FR I 
I I 
I PHASE... 07D878 070878 071'11'1' 051' OF 4 CSECT TESTRUN 070878 070878 RELOCATAELE 
I 
I 
I 

I 

J 
I 
I 
I 
I 
I 
J 
I 

CSECT 
• ENTRY 
• ENTRY 
• BNTRY 

IJFFBZZN 07E1C8 
IJPFZZZN 07E1C8 
IJFFBZZZ 07E1C8 
IJFFZZZZ 07E1C8 

07E1C8 

CSECT ILBDSAlO 071'078 071'078 
ENTRY ILBDSAE1 07POCO 

CSECT ILBDMNSO 071'070 07F070 

CSECT ILBDIMLO 071'018 071'018 

CSECT ILBDDSPO 07E578 07ES78 
ENTRY ILBDDSP1 07E978 

CSECT 
ENTRY 
ENTRY 
ENTRY 
ENTRY 
ENTRY 
ENTRY 
BNTRY 
ENTRY 

CSBCT 
ENTRY 

• ENTRY 

ILBDDSSO 07ECPO 
ILBDDSS1 07EFSO 
ILBDDSS2 07EF48 
ILBDDSS3 071'008 
ILBDDSS4 07:£D16 
ILBDDSSS 07EDC2 
ILBDDSS6 071122 
ILBDDSS7 07EDBC 
ILBDDSS8 07E046 

IJJCPDV 07BA8 
IJJCPOVl 07EMa 
IJJCPDV2 07EMa 

07ECFO 

07EAA8 

I. UNREFERENCED SYMBOLS WXTRN 
WXTRN 

STXITPSW 
ILBDDBG2 I 

I 
1002 UNRESOLVED ADDRESS CONSTANTS L ________________________________________________________ . _______________________________________ _ 

Figure 9. Example of a Phase Map 

2. Determine the relative starting 
address of the block of DTFADR cells 
from the TGT listing in the Memory 
map. 

3. Calculate the absolute starting 
address of the block by adding the 
hexadecimal relocation factor for the 
beginning of the object module as 
given in the linkage editor map • 

4. Allowing one fullword per DTFADR cell, 
count off cells from the starting 
address found in Step 3, using the 
order determined in step 1. to locate 
the desired DTFADR cell. 

S. The DTFADR cell contains the absolute 
address of the desired DTF. 

~: The procedure for locating a 
secondary DTF is essentially the same, 
the only differences being that the 
SUBDTF address cells pointed to by the 
PGT are used and that the order of the 
cells is input, output, input/output, 
or input reversed. 

LOCATING DATA 

The location assigned to a given 
data-name may be similarly be found by 
using the BL number and displacement given 
for that entry in the GLOSSARY, and 
locating the appropriate one-word BL cell 
in the TGT. The hexadecimal sum of the 
GLOSSARY displacement and the contents of 
the cell should give the relative add~ess 
of the desired area. This can then be 
converted to an absolute address as above. 

SPECIAL DIAGNOSTIC AIDS FOR DEBUGGING 
SUBROUTINES 

VIRTUAL STORAGE LAYOUT 

The virtual storage layout of the Debug 
Subroutines when SYMDMP is in· effect is 
shown in Diagram 6. (See ·Program 
organization" section.) 
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TABLES USED BY SYMDMP 

The status of the tables built or 
referenced by the SYMDMP subroutines may 
reveal how much processing the SYMDMP 
subroutines had done before the dump 
occurred. Each of the tables on the Debug 
File is brought into virtual storage by the 
subroutine or subroutines which access it. 
The OBODOTAB table, however, is brought 
into virtual storage by subroutine ILBDMP21 
and remains in virtual storage throughout 

the execution of the program. The other 
tables, listed in Figure 10, are built by 
the subroutines themselves fro~ information 
located in the Debug File. The Debug File 
is designated as SYS005 during compilation; 
but it may be designated according to the 
user's option a,t execution time. 

Figure 10 shows the tables used by the 
SYMDMP subroutines together with the 
compiler phases or the subroutines which 
use them. 

r------------T--------------T-----------------------T-----------------------------------, I TABLE I Built by I Used by I Location I 
~-------~----+--------------+-----------------------+-----------------------------------i 
I CARDINDX I Phase65 I ILBDMP1~, ILBDMP25, I Debug File· I 

~------------+--------------+-----------------------+-----------------------------------i I DATADIR J ILBDMP13 I ILBDMP21, ILBDMP22 I Virtual Storage I 
~------------+--------------+----~------------------+-----------------------------------i I DATA TAB I Phase 25 I ILBDMP13, ILBDMP21·, I Debug File· I 
I I I ILBDMP22 I I 
~------------+--------------+-----------------------+-----------------------------------i I DYNAMTAB I ILBDMP12, I ILBDMP21, ILBDMP22 I Virtual Storage I 
I I ILBDMP13, I I I 
I I ILBDMP14 I I I 
~------------+--------------+-----------------------+----------------~------------------i I FLOW I ILBDFLWO, I ILBDFLW2 I Virtual Storage I 
I TRACE I ILBDFLWl I I I 
~------------+--------------+-----------------------+-----------------------------------i I OBODOTAB I Phase 25 I ILBDMP21, IlBDMP22 I Debug File, Main . I 
I J (if 000 in I I Storage· I 
I I program) I I I 
~------------+--------------+----------------------_+-----------------------------------i I PCONTROL I ILBDMPll I ILBDMPI0, ILBDMP11. I Virtual Storage I 
I 1 ILBDMP12 I ILBDMP12, ILBDMP13, I I 
I J I ILBDMP14, ILBDMP20, I I 
I I I ILBDMP21, ILBDMP22, I I 
I I I ILBDMP23, ILBDMP24, I I 
I I I ILBDMP25 I I 
~------------+--------------+-----------------------+-----------------------------------i I PROCINDX I Phase 65 I ILBDMP14. ILBDMP25 I Virtual Storage I 
~------------+--------------+----------------------_+-----------------------------------i I PROCTAB I Phase 65 I ILBDMP14,ILBDMP25 I Debug File. I 
~------------+--------------+-----------------------+-----------------------------------i I PROGSUM I Phase 65 I ILBDMP12, ILBDMP21 I Debug File. I 
I I I ILBDMP22, I I 
~------------+--------------+----------------------_+-----------------------------------i I QUALNAMS I ILBDMP12 I ILBDMP13 I Virtual Storage I 
~------------+--------------+-----------------------+-----------------------------------~ I SEGINDX I Phase 65 I ILBDMP14, ILBDMP25, I Debug File. I 
~------------~--------------~-----------------------~----------------------------------i 
I.~: Each of the tables on the Debug File is read into virtual storage when it is I 
I used by one of the sUbroutines. The OBODOTAB table, however. is read into virtual I 
I storage by ILBDMP21 and remains there throughout the execution of the program which isl 
I being debugged. I L ______________________________________________________ --_______________________________ J 

Figure 10. Tables Used by Debugging Subroutines 
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• APPENDEX A: FLOWCHART LABEL DIRECTORY 

$$BFCMUL FH 01 A2 CHKWRAPT HJ 01 G1 
$$BPDUMP EK 01 J5 CHK1ST El 01 02 
$$BCOBEM .1B 01 B3 CKCODE 38 01 C2 
$$BCOBEM EL 01 A1 CLEANIT JR 01 03 
$$BCOBER HK 01 C3 CLOSEFIL JI 01 B5 
$$BCOBER HI' 01 1'3 CLOSEGIV CA 03 F2 
$$BCOBER GB 01 C4 CLOSEIT °JI 01 02 
$$BCOBER FC 01 H4 CLOSE IT JI 01 B5 
$$BCOBER EJ 01 A3 CLOSPRLG I' 03 A4 
$$BCOBER EG 01 C3 CNTRLRTN JU 01 A3 
$$BCOBRI EJ 01 H3 COBDBG2 JC 01 G2 
$$BCOBR1 EK 01 Al COLLECT JK 01 B5 

COMCLOSE CA 02 E5 
ACCP02 EC 01 H4 COMCLOSE CA 05 G3 
ACCP03 EC 01 03 COMPTR FH 01 02 
ACCP04 EC 01 E4 COMRTN CA 05 H1 
ACTOOO02 HN 01 D1 COM1 HF 01 01 
ACTOOO04 HN 01 E1 CONSOL EC 01 02 

• ACT00680 HN 01 C2 CONSOLE EB 02 B3 
ACT00700 HN 01 F1 CONTEXIT KB 01 H1 
ACT00704 HN 01 1'2 CONT100 KB 01 Cl 
ACT00736 HN 01 G1 CONVRT EB 01 C4 
APARTN JU 01 02 COUNTER HC 01 E1 
APWOTEXT FA 01 E5 CVBO AA 01 B2 
ASANDTVT FA 02 C2 CVBl AA 03 B2 

CVB02 AA 01 E2 
BASEADDR 8M 01 C1 CVB03 AA 01 C3 
BEFTSTVU FA 01 G4 CVB005 AA 01 E1 
BIGTEST FA OS A1 CVB13 AA 03 02 
BIN02 AA 02 A1 CVB01S AA 01 1'4 
BIN03 AA 02 A2 CVB021 AA 01 1'2 

• BIN04 AA 02 A3 CVB022 AA 01 G2 
BINOS AA 02 A4 CVB02S AA 01 E1 
BIN06 AA 02 A5 CVB035 AA 01 03 
BIN07 AA 02 B1 CVBOUT AA 01 G3 
BIN08 AA 02 01 C2128 HH 01 H2 
BIN10 AA 02 02 
BIN11 AA 02 E4 DAMPDS JA 01 B1 
BIN12 AA 02 1'4 DATEDAY CCB 01 1'3 
BIN055 AA 02 B4 DAY CCB 01 H4 
BIN058 AA 02 C4 DEG6RET JE 01 01 
BIN065 AA 02 C5 DEAD JC 01 A3 
BIN105 AA 02 03 DEC03 AA 03 E5 
BIN108 AA 02 04 DEC04 AA 03 G2 • BLKADD GA 01 B2 DEC05 AA 03 H1 
BLKLOAD GA 01 01 DEClO AA 03 J2 
BN03B4 AA 03 1'3 DEC13 AA 03 H3 
BOF EH 01 E3 DEC16 AA 03 K2 
BOFBOV EH 01 03 DEC17 AA 03 K3 
BOFBOV EI 01 01 DEC089 AA 03 H2 
BOF1 EI 01 E2 DELFEND CBB 02 C2 
BOV EH 01 E4 DELPLOBG CBB 02 A2 
BOV EI 01 1'1 DELFLUP CBB 02 C3 BUFSD FB 01 E2 OELIMBEG CBB 02 Al 
BYTELOOP JQ 01 C3 OELIMLUP CBB 02 B1 
CALLDBG1 JU 01 B4 OEV2321 HH 01 B4 
CALL01D2 JS 01 J3 OEV3330 HH 01 J3 
CALLSYM JA 02 G1 DIAGTEST JG 01 B5 
CANTFIND JW 01 G3 DIEXIT EA 02 C2 
CHECKIT JI 01 03 01 LOOP EA 02 E3 
CHECKIT JI 01 1'4 DISPOl EA 01 1'3 
CHECK IT JI 01 B4 DIVIDE FA 01 A4 
CHKDMP EK 01 J1 DKTYPE EK 01 C4 
CHKNXT FH 01 J3 DMPB01 EA 02 Cl 
CHKPOINT CA 04 A4 DOWITH14 JW 01 H2 • CHKSEQ HC 01 B3 DTPDA EH 01 J3 
CHKUSASI HJ 01 J1 DUMP JC 01 B3 
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OUMPFO JV 01 04 HAVELEN JV 01 E2 
OUMPIT JP 01 H2 HEAOERTN JU 01 C2 • OUMPRO JV 01 05 HEADLINE JG 01 04 
DUMPSD JV 01 B5 HEXOUMP JV 01 F2 
DUMPTGT JV 01 C2 HEXOUMP JV 01 G4 
DUMPTGT JS 01 B2 HEXDUMP JU 01 C5 
DYNCARO JM 01 G2 HEXDUMP JR 01 H3 

EF EI 01 C5 
HEXDUMP JQ 01 A2 

EJECT1 JB 01 J2 HEXOUT JQ 01 F5 

EJHEAD JB 01 J4 HEXRTN JU 01 CS 

ENOINIT JJ 01 03 HIDDN FA 04 A4 

EOF CA OS G2 HPOS FA 04 A3 

EOF HG 01 G2 H3330 HH 01 01· 

EOF HD 01 02 IBERR GA 01 F2 
EOF GFA 01 GS IC1GT18 HH 01 G4 
EOF EI 01 F3 IC2GT198 HH 01 G2 
EOF EH 01 F2 IC2GT2s4 HH 01 J4 
EOFIN JK 01 02 IC2GT8 HH 01 E4 
ERREXIT JX 01 02 IH1GT3 HH 01 C4 
ERROR JO 01 G5 IH2GT8 HH 01 02 
ERROR IN 01 Fs IH2GT18 HH 01 03 
ERROR JL 01 E3 ILBDABXO FG 01 A4 
ERROR JL 01 B3 ILBDACPO EC 01 Al • ERROR JL 01 K2 ILBOACSO CCO 01 Al 
ERROR JK 01 Al ILBDACS1 CCD 01 A3 
ERROR JK 01 C1 ILBDASYO EE 01 A3 
ERROR HJ 01 Fs ILBDBUGO JY 01 Al 
ERROR HE 01 H4 ILBDCKPO CB 01 04 
ERROR HD 01 G3 ILBDCKPO ED 01 A1 
ERROR1 HF 01 E2 ILBDCKPl EG 01 A2 
ERRTN JB 01 B2 ILBDCKP2 EG 01 A3 
EXHIB EA 01 F4 ILBDCKP3 EG 01 A4 
EXIT JA 02 H3 ILBDCLKO EG 01 A3 
EXIT FH 01 E2 I LB DCMM 0 CCC 01 A1 
EXIT FA 02 K3 ILBDCMM1 CCC 02 A1 
EXIT EH 01 K5 ILBDCRDO HA 01 A3 • EXIT CC 01 K2 ILBDCT10 KB 01 A1 
EXIT CCA 01 C3 ILBDCVBO AA 01 A2 
EXIT CCB 01 K3 ILBDCVB1 AA 03 A2 
EXIT1 CC 01 K1 ILBDDAEO HD 01 G3 
E1SROUT CA 02 A4 ILBDOAEO HE 01 H4 
E35ROUT CA 03 A1 ILBDDAEO HI 01 K4 
FETCH JP 01 H3 ILBDDAEO HJ 01 Fs 
FETCH PHS JJ 01 G2 ILBDDAEO HK 01 A2 
FGLST EJ 01 C3 ILBODBGO JH 01 B1 
FILLDY IN 01 C4 ILBDDBGO JH 01 GS 
FIRSTIME FB 01 K2 ILBDDBGO JP 01 J4 
FORMAT HG 01 02 ILBDDBGO JA 01 A1 

ILBDDBGO CC 01 G3 • I LBDDBG 1 JB 01 A1 
GC01A3 CCA 01 G4 ILBDDBG1 JW 01 H4 
GOOO CCA 01 B2 ILBDDBG1 JV 01 Js 
GET GA 01 Es ILBDDBG1 JV 01 Fs 
GETBLOCK CCC 01 A4 ILBDDBG1 JV 01 Bs 
GETELM JL 01 02 ILBDDBG1 JV 01 E4 
GETNXT FH 01 F3 ILBDDBG1 JV 01 F3 
GETPTR ED 01 E1 ILBDDBG1 JU 01 B4 
GETS PACE JR 01 B4 ILBDDBG1 JS 01 G4 
GETSTATE JW 01 B4 ILBDDBG1 JR 01 G1 
GIVECORE JQ 01 02 ILBDDBG1 JQ 01 E4 
GIVING CA 03 E1 ILBDDBG1 JK 01 03 
GOCOBOL CA 02 J5 ILBDDBG1 JK 01 E1 
GOOOBYTE JK 01 OS ILBOOBG1 JG 01 H4 
GOOORET JL 01 H3 ILBDDBG1 JG 01 Js 
GOTCOVB JW 01 F4 ILBDDBG1 JF 01 J2 
GOTPARM KC 01 01 ILBDDBG2 JH 01 Gs 
GOTPRID JR 01 01 ILBDDBG2 JC 01 A1 
GOTSX JW 01 C4 ILBDDBG3 JC 01 A4 
GTPXBLK JO 01 B4 ILBOOBG4 JC 01 AS 
GT256 CB 01 02 ILBDDBG5 JD 01 A1 • 190 
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• ILBDDBG6 JE 01 Al ILBDMP12 JH 01 Hl 
ILBDDBG8 JE 01 A3 ILBDMP12 JJ 01 G2 
ILBDDIOO HI 01 Al ILBDMP12 JM 01 A2 
ILBDDIOI HI 01 A2 ILBDMP12 IN 01 K4 
ILBDDI02 HI 01 A3 ILBDMP13 JH 01 Kl 
ILBDDI03 HI 01 A4 ILBDMP13 JM 01 os 
ILBDDI04 HI 01 AS ILBDMP13 IN 01 Al 
ILBDDSRO HD 01 Al ILBDMP14 JH 01 K2 
ILBDDTEO CCB 01 A2 ILBDMP14 JJ 01 H2 
ILBDDTEl CCB 01 A3 ILBDMP14 JO 01 A2 
ILBDDTE2 CCB 01 A4 ILBDMP20 JH 01 A3 
ILBDFLWO JG 01 Al ILBDMP20 JJ 01 F4 
ILBDFLWO JA 01 E4 ILBDMP20 JP 01 A2 
ILBDFLW1 JG 01 A2 ILBDMP20 JR 01 Kl 
ILBDFLW2 JG 01 A4 ILBDMP20 JR 01 E2 
ILBDFLW2 JW 01 K4 ILBDMP20 JR 01 KS 
ILBDFLW2 JC 01 HS ILBDMP20 JS 01 E3 
ILBDFLW3 JG 01 A3 ILBDMP20 JS 01 BS 
ILBDFMTO HF 01 Al ILBOMP20 JW 01 B3 

• ILBDGDOO CCA 01 A2 ILBDMP20 JW 01 KS 
ILBDGD01 CCA 01 A4 ILBDMP20 JC 01 J3 
ILBDGD02 CCA 01 AS ILBDMP20 JA 01 04 
ILBDIDAO HD 01 Gl ILBDMP20 JA 01 C2 
ILBDIDAO HF 01 G1 ILBDMP21 JH 01 D3 
ILBDIDAO HH 01 A1 ILBDMP21 JH 01 B4 
ILBDIMLO FD 01 A3 ILBDMP21 JP 01 F2 
ILBDINSO CBC 01 Al ILBDMP21 JP 01 H3 
ILBDISEO GB 01 A1 ILBDMP21 JR 01 Al 
ILBDISEl GB 01 A2 ILBDMP22 JH 01 F3 
ILBOISMO GA 01 Al ILBDMP22 JP 01 H2 
ILBOISM1 GA 01 A2 ILBDMP22 JS 01 A1 
ILBOISM2 GA 01 A4 ILBOMP22 JT 01 K1 

• ILBDISM3 GA 01 AS ILBDMP22 JV 01 J2 
ILBOMFTO FE 01 A2 ILBDMP22 JV 01 J4 
ILBDMOVO CB 01 A2 ILBDMP23 JH 01 H4 
ILBDMOVO EI 01 B3 ILBDMP23 JS 01 J2 
ILBDMOVO FA 02 C4 ILBDMP23 JU 01 A2 
ILBDMOVO FA 02 D3 ILBDMP23 JV 01 K4 
ILBDMOVO FA 03 G3 ILBDMP24 JH 01 J3 
ILBDMOVO FB 01 K2 ILBDMP24 JS 01 C2 
ILBDMP01 JI 01 A2 ILBOMP24 JS 01 J3 
ILBDMP01 IN 01 C1 ILBDMP24 JV 01 A2 
ILBDMPOl IN 01 G2 ILBDMP25 JH 01 E3 
ILBOMPOl JO 01 C2 ILBDMP2S JP 01 G2 
ILBDMPOl JO 01 F2 ILBDMP25 JW 01 A2 

• ILBDMP01 JO 01 A4 ILBDMRGO CA OS A1 
ILBDMP01 JO 01 C4 ILBDMVEO FF 01 A3 
ILBDMP01 JS 01 F2 ILBDNSLO EI 01 Al 
ILBOMP01 JT 01 G1 ILBONSL2 EI 0;1. A2 
ILBDMP02 JI 01 .A2 ILBDRCRO HB 01 A3 
ILBDMP02 IN 01 C1 ILBDROl1 HJ 01 A2 
ILBDMP02 IN 01 G2 ILBDRDSO HI 01 A2 
ILBDMP02 JO 01 C2 ILBDRFMO HH 01 A2 
ILBDMP02 JO 01 F2 ILBDOSYO EF 01 A2 
ILBOMP02 JO 01 A4 ILBDSAEO FC 01 A3 
I LBDMPO 2 JO 01 C4 ILBOSAE1 FC 01 A4 
ILBDMP02 JS 01 F2 ILBDSEMO CC 01 A1 
ILBDMP04 JX 01 A1 ILBDSIOO F 01 A3 
ILBDMPI0 JH 01 01 ILBDSIOl F 01 A1 
ILBOMPI0 JJ 01 A2 ILBDSPAO FA 01 Al 
ILBDMPI0 JL 01 K3 ILBDSPAl FA 01 A2 
ILBDMPI0 JM 01 H5 ILBDSRTO CA 01 A1 
ILBDMPI0 JA 02 H1 ILBOSSNO IA 01 Al 
ILBDMPI0 JA 01 04 ILBDSSNI IA 01 Fl 
ILBDMPI0 JA 01 C2 ILBDSTGO CBA 01 Al 
ILBDMPII JH 01 Fl ILBOSTNO JF 01 A1 

• ILBDMPII JJ 01 E2 ILBDSTNO JC 01 KS 
ILBDMPll JL 01 A2 ILBDTCOO KA 01 A2 

ILBDTC20 KC 01 Al 
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ILBDTC30 KD 01 A1 MDC3050 11M 02 K5 • ILBDUSLO EH 01 A1 MDOPEN 11M 01 D1 
ILBDUSL1 EH 01 A2 MD01000 11M 01 E1 
ILBDUSL2 EH 01 H1 MDOI002 HM 01 F2 
ILBDUSTO CBB 01 A1 MDOI004 11M 01 H1 
ILBDVBLO FA 03 D4 MD01006 HM 01 J2 
ILBDVBLO FA 01 G5 MD0100S 11M 01 H2 
ILBDVBLO FB 01 Al MD03000 8M 01 B4 
ILBDXTNO HC 01 A1 MD05002 11M 01 E4 
INCIH2 HH 01 F1 MD06000 HM 01 AS 
INCORE CC 01 HI MD06004 HM 01 85 
IN IT CC 01 J2 MD06016 HM 01 C5 
INIT F 01 81 MD07000 11M 01 E5 
INIT CCA 01 D5 MFT1 FE 01 G2 
INITDYN JR 01 B5 MFT2 FE 01 H2 
INITFLS CA 05 D3 MNEMONI FA 01 G2 
INITLOOP CA 05 D4 MNEMONIX FA 01 H2 
INITLOOP F 01 E1 MNDtON2 FA 02 H5 
INIT60 F 01 D2 MORE TOGO IN 01 B2 
INITRTN CA 05 B2 MOVE CBB 04 Al • INPFINAL CA 02 J4 MOVE JD 01 C3 
INTG3 FA 04 83 MOVE EI 01 B2 
INTO HL 01 C1 MOVE CORE CA 01 G1 
INTOO02 HL 01 D1 MOVEKEY HD 01 E2 
INVKEY GA 01 D2 MOVE 1 FA 02 D2 
IPTRL El 01 C4 MVCTLCHR FA 02 G1 
ISOMP2IN JS 01 C2 MVTOBF EA 02 E4 
ISITALL JQ 01 F4 MVTOBF EB 01 G3 
IS I TALL JV 01 83 
ISITHEX JM 01 B4 NEWDNAME IN 01 H2 
ISITLAST JR 01 H5 NEWFILE JI 01 E2 
ISITNEW JR 01 Cl NEWLINE JQ 01 B2 
ISITPX JW 01 D4 NEWPROG JR 01 04 • ISQFOUND IN 01 D4 NEXTCELL JV 01 D2 

NEXT08G2 JC 01 K1 
LASTPRNT JG 01 F5 NEXTENTRY JS 01 G2 
LBRET EI 01 H5 NLS5 EI 01 G4 
LBRET EH 01 HS NOCOB JA 02 B2 
LBRET1 EH 01 J5 NOOUMP EK 01 K1 
LINELOOP JQ 01 E2 NOLTINT FA 05 F1 
LNBYPASS FA OS D3 NONLD JV 01 B3 
LNINT FA 05 G1 NOPDUMP JR 01 J3 
LNPAGE FA 05 F2 NOPROC EH 01 F4 
LNPOST FA 05 A3 NOSEGM JA 02 D2 
LN40 FA 05 A2 NOSYM JA 01 E3 
LOAD CA 01 D4 NOSYM CA 01 C4 • LOAD JA 02 Fl NOTBOMB JR 01 E1 
LOADP2 JJ 01 E4 NOTOTFMT ED 01 H1 
LOOPOBG2 JC 01 ·Fl NOTEND JQ 01 G3 
LPUBPTR FH 01 K3 NOTFIRST JA 01 D2 
LTAFTER FA 07 B1 NOTFST CC 01 B1 
LTBEFORE FA 07 B2 NOTOPEN ED 01 C2 
LWRCASE EC 01 G4 NOTOUT JA 01 03 
LYASA FA 06 85 NOTSORT ED 01 E3 
LYASCII FA 06 E4 NOTVASA FA 03 F2 

NSL4 EI 01 AS 
MAIN JA 02 C1 NUMMOVE CBB 04 AS 
MDCLOSE HM 02 A1 NXTCRD JL 01 E4 
MDC1000 8M 02 B1 NXTDATAB IN 01 D2 
MDC1004 HM 02 C1 NXTDY JO 01 J4 
MDC1006 8M 02 D1 NXTDYCRD JM 01 B5 
MDC100S 8M 02 E1 NXTENTRY JT 01 A1 
MDC1020 8M 02 F1 NXTENTRY JV 01 H3 
MDC1060 HM 02 G3 NXTEXIT JT ) 01 K5 
MDC1064 8M 02 82 NXTEXIT JT 01 H2 
MDC3000 HM 02 J2 NXTPRM EA 02 G4 
MDC3004 8M 02 K2 NXTPROG JJ 01 E2 • MDC3016 HM 02 K4 NXTXTNT HD 01 H2 
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• OBODORTN JU 01 03 READLIB EI 01 J1 
OCBRET F 02 J1 READXX F 04 C1 
ODOooNE JR 01 K4 READ 2 JK 01 B2 

ONLIST EK 01 E1 READ4 JK 01 C3 

OPCL F 02 A1 RECEIVBG CBB 03 A1 

orE20 F 07 J3 RECMOVE CBB 03 J1 

OPE22 F 07 A4 REMAINER FA 02 F4 

OPE30 F 07 D4 RESTORE JR 01 E3 

OPE32 F 07 F4 RESUME CA 01 B1 

OPE34 F 07 H4 RESUME CBB 01 D3 

OPE36 F 07 K4 RET JO 01 H5 
OPEL10 F 07 F2 RET JP 01 J2 
OPEL20 F 07 A3 RET JW 01 K5 
OPEL30 F 07 03 RET JW 01 B3 
OPEN EF 01 E2 RET JV 01 J2 
OPENDTF ED 01 G5 RET JV 01 J4 
OPENIT JI 01 B2 RET JS 01 B5 
OPENPRLG F 03 A1 RET JR 01 K5 
OPENEPLG F 07 E1 RETAD CA 02 F4 
OPEN1 EF 01 C4 RETLOGST F 06 B5 
OPEN2 JI 01 C2 RETN JB 01 E1 

• OPESPA F 07 C5 RETURN F 01 G2 

OPN JB 01 E3 RETURN CB 01 B3 

OUTFINAL CA 03 K1 RETURN EE 01 E3 
RETURN EF 01 F2 

PACKED FA 01 K1 RETURN EH 01 B4 

PFLOW JC 01 Gs RETURN EB 02 03 

PLCB01 AA 02 J2 RETURN HC 01 H3 

PLCB02 AA 02 J3 RETURN HD 01 K1 

POINT EH 01 G1 RETURN HH 01 G1 

POINTFIL JI 01 B4 RETURN FG 01 A2 
POINTNXT JV 01 G2 RETURN KC 01 H1 

PRELUDE HL 01 B1 RETURN1 EG 01 B2 

PRELUDE 8M 01 B1 REWEOX F 06 B4 

• PRELUDE HN 01 B1 REWRITE F 05 B1 

PRINT JW 01 H4 REWRITEXX F 05 C1 

PRINT JV 01 E4 RFR CCA 01 H3 

PRINT JV 01 J5 ROOT CCA 01 G2 

PRINTDMP JO 01 E4 SAVEREC 01 
PUT GA 01 K3 FA E1 

PUT FA 03 H2 SEEKON JM 01 J2 

PUT EB 02 01 SEGLAB1 CC 01 E1 

PUT CA 03 H1 SEGWT CC 01 G1 

PWCL1 FC 01 H3 SETAPWOS FA 03 A4 
SETDISP JT 01 B2 

RCDEL1 CCB 03 F2 SETITEM JY 02 A1 
RDEOF F 04 B4 SETPN Jy 02 A3 

• RD14 HJ 01 C4 SETSTOP EC 01 C1 
READ CA 02 E4 SIMPMFG CBB 04 F2 
READ CA 05 P1 SIMPMFL CBS 04 E4 
READ P 04 B1 SIMPMOVE CBB 04 E1 
READEXIT JI 01 J3 SINGLEON JI 01 04 
READEXIT JK 01 K5 SIOTAS F 01 03 
READFIL JI 01 B3 SIO'O F 01 B3 
READIPT JM 01 K4 SMPEXMOV CBB 04 H1 
READIPT JM 01 B5 SPACECTL FA 02 F3 
READIPT JM 01 04 SPECDEL CBA 02 BS 
READIPT JM 01 C3 SPECENTR KD 01 B3 
READIPT JM 01 H2 SSA HJ 01 Gs 
READIPT JM 01 E2 STACK JG 01 F2 
READIPT JL 01 E4 START JJ 01 B2 
READIPT JL 01 J3 STEPID JS 01 C4 
READIPT JL 01 H2 STEPUP IN 01 E3 
READIPT JL 01 02 STEP2 KA 01 D2 
READIPT JK 01 A1 STEP2 KD 01 C1 
READIPT JJ 01 D2 STEP2400 KA 01 J2 
READIT JI 01 C3 STEP3 KD 01 F1 
READIT JI 01 H3 STEP4 KD 01 G1 

• READIT JI 01 E4 STEPS KD 01 H2 
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STOONAME JM 01 J4 USER GB 01 G2 • STOREKEY HJ 01 Hl USER FG 01 J2 
SYM JA 01 C2 USER FC 01 K3 
SYMOMP JD 01 E1 USER EI 01 K2 
SYMOMP JH 01 Al USING CA 02 04 

TAPEREC ED 01 J3 VARET EA 02 04 TCERRRTN KC 01 C2 VGIV CA 03 G2 
TCSRET FA 06 F4 VIOO HN 01 Cl 
TCOOEXIT KA 01 J2 VNOP CC 01 01 
TC3EXIT KO 01 E2 VUNBTEXT FA 03 B3 
TESTCORE CA 01 Fl VUNOSPAC FA 03 D3 TESTMOOE CA 01 El 
TESTVAR CA 03 G1 WILLFINO JR 01 FS TEXTCTL FA 01 C4 WOROLOOP JO 01 B3 TEXT01 FA 01 02 WRITOIAG JG 01 CS TGTLOOP JA 02 Bl WRITE CA 03 FI TIMER CCB 01 F2 WRITE F 06 Bl TRANS FC 01 H4 WRITEEBUF JG 01 E4 
TRANS HK 01 B3 WRITELBL EI 01 G3 
TRANS GB 01 C3 WRITEXX F 06 Cl TRUNC FB 01 Kl WRITEI JB 01 FS • TRUNC FB 01 GS WRITEI JB 01 B4 
TRY F LOW JW 01 J4 WRITEI JB 01 D1 
TRYPDUMP JR 01 F3 WRITEI JB 01 02 
TRY14 JW 01 F2 WRITEI JB 01 03 
TSTASA FA 01 D2 WRTIE1 JB 01 D4 TSTOTFSO EH 01 H3 WRITE1 JB C1 D5 
TSTERR HJ 01 F4 WRITE1 JB 01 J2 TSTFILSZ CA 01 01 WRITEI JB 01 J3 TSTINPRC CA 02 C4 WRTIE1 JB 01 J4 TSTLAST CA 03 C4 WRTFOOT JB 01 D3 
TSTMNEM FA 01 F2 WRTFOOT JB 01 J3 TSTOF EH 01 01 WRTHEAD JB 01 D4 
TSTPCH EF 01 B3 WRTNOEFJ JB 01 02 • TSTPRM EA 02 B3 WRTPASS JB 01 01 
TSTPRM EB 01 B3 
TSTSYM HC 01 A3 XCCSRCH EM 01 Cl 
TYPERTN JU 01 F2 XDELIM CBC 02 Al 
TYTYPE EK 01 B3 XOLMLOOP CBC 02 01 

XFOUND EM 01 El 
UNOFVUND FA 03 B3 X INVOKE EM 01 Fl UNIQUE JR 01 G5 XOVBACK AA 03 K4 UNITCK EA 01 C2 XSCAN CBC 03 A1 UNITCON EA 01 04 XSCNCLS CBC 03 G1 UNITREC FG 01 G2 XSCNCONT CBC 03 FS UNITOI EA 01 02 XSCNENO CBC 03 J3 • UNITI0 EA 01 E2 SXCNFOUN CBC 03 03 UNIT12 EA 01 F2 XSCNTRT CBC 03 Cl 
UNIT15 EA 01 H2 XSEARCH EM 01 01 
UNSOVFLO CBB 01 C4 XSSUCKPT ED 01 03 UNSTENO CBB 01 F3 XTERM CBC 04 Al 
UNSTENOO CBB 01 03 X TRMC LS CBC 04 Cl 
UNSTLUP CBB 01 A3 
UNSTRl CBB 01 Gl YES ROOT JW 01 D3 
UNSTYPE CBB 01 AS YES TRANS JW 01 E3 
UPOY JO 01 J2 
UPLAST JC 01 G3 ZEROC2 HH 01 Jl 
USASIRO HJ 01 G4 
USER HK 01 F2 
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The words listed below are defined 
according to their use in this book, and 
the definitions are not necessarily 
a~plicable elsewhere. Efforts have been 
made to exclude terms which are common in 
the programming profession unless they are 
used in a special sense. 

Base Locator (BL): A 4-byte address cell 
in the TGT. There is one BL pointing to 
the Report Section. one to the 
Working-Storage Section, and one to each 
FO, SO. and RO entry. Any FO, SO, or RO 
entry exceeding 4,096 bytes has one BL 
assigned to each 4,096 bytes. The compiler 
loads a register with each address unless 
there are too many BL's. In that case, it 
loads registers with BL's as they are 
needed. 

Base Locator for Linkage Section (BLL): A 
4-byte address cell in the TGT. BLL's are 
assigned by counter and are unique. BLLl 
pOints to a work area used to process label 
records. BLL2 through BLLn are assigned to 
each 77-level and each 01-level entry in 
the Linkage Section. Any 77- or 01-level 
entries exceeding 4,096 bytes have one BLL 
assigned per 4,096 byteR. 

BL: See Base Locator. 

BLL: See Base Locator for Linkage Section. 

Count-block: A set of COBOL verbs such 
that (exclusive of ABENDs) each verb in the 
block is executed if, and only if, the 
first verb is executed. 

Debug Text: A type of debugging text which 
contains card numbers, their displacement 
within the object module, the priority of 
each segment, and discontinuity elements. 

Dummy PN: A procedure-name, defined by the 
user, but not referenced in any branch 
instruction. 

Fragments: A portion of code having a 
maximum size of one less than 64K bytes 
(65,535). A fragment begins with the first 
byte of a verb and ends with the first byte 
of a verb preceding the verb with a final 
relative displacement greater than 64K 
bytes. This unit is used in proceSSing for 
the S~MDMP or STATE option. 

GN: See Procedure-name. 

Initialization Routines: collectively., 
routines INITl, INIT2, and INIT3. These 
are qenerated by the compiler as part of 
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the object module. 

Linkage: As used in this book "linkage" is 
synonymous with ·calling sequence." 

Major Code: A 4-bit code identifying the 
different types of DATATAB and CBODOTAB 
table entries. 

Master of an OCCURS Clause with the 
DEPENDING ON Option: A data-name for a 
variable-length group item which does not 
itself contain an OCCURS clause with the 
DEPENDING ON option, but at least one of 
its subordinate items at the next level 
does contain an OCCURS clause with the 
DEPENDING ON option. 

Minor Code: A 4-bit code identifying the 
type of operand in the DATATAE table entry 
of an LD item. 

~: The beginning of a count-block. 

Object module: The result of a successful 
compilation. It is the output of a single 
execution of the compiler and is the input 
to the linkage editor. 

9ptimizer (OPT) Option: An option which 
directs the compiler to produce an object 
module, optimized for PN addressability and 
register usage. The resultant code uses 
Procedure Blocks to address procedure-naroes 
that are referenced in branch instructions. 
This option reduces the number of 
instructions required for branches. 

!§I: See Program Global Table • 

PN: See Procedure-name. 

Priority: See segmentation. 

Procedure-name (GN, PN, or VN): The name 
of a point in a program which can be the 
object of a branch instruction. PN's are 
the uS,er-assigned ~rocedure-names which 
correspond to paragraph or section names in 
the Procedure Division of the source 
program. GN's are compiler-generated and 
are inserted wherever a need for an 
additional name occurs. VN's are variable 
names; that is, they may vary at execution 
time because of a PERFORM or AL~ER 
statement. All procedure-names are unique 
since they include a number assigned by a 
counter (e.g., PNi, VN2, GN1, and GN2). 

Procedure Block: unit of addressability in 
the object module where the optimizer (OPT) 
option is specified. Each Procedure Block 
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consists of approximately 4096 bytes of 
code. Most PN's and GN's within a 
Procedure BloCK are addressed as 
displacements added to a base register 
which contains the address of the first 
instruction of the Procedure Block. 

Program Global Table (PGT): A part of the 
object module. The PGT contains virtuals. 
literals, and addresses used during 
execution. 

Program unit: Any COBOL main program or 
any COBOL subprogram. 

Q-routine: One of a set of routines 
generated by Phase 22. Q-routines 
calculate the length of variable-length 
fields and the location of variably located 
fields resulting from an OCCURS clause with 
the DEPENDING ON option. 

Root Segment: See segmentation. 

~: See Secondary Base Locator. 

Secondary Base Locator (SBL): A 4-byte. 
address cell in the TGT. The compiler 
assigns a unique SBL. using a counter in 
COMMON, to each variably located field. At 
execution time. each SBL points to its 
field. Variably located fields are those 
Which follow a variable-length field and 
which are not new files or records~ they 
occur as a result of OCCURS ••• DEPENDING ON 
statements in the source program. If a 
variably located field exceeds 4.096 bytes, 
the compiler assigns one SBL to each 4,096 
bytes. 

Section: A series of source program 
procedure instructions grouped under the 
same section-name. 

segment: A section or a group of sections 
all having the same priority. 

segmentation: A special feature of the 
compiler which permits the programmer to 
organize his program into several load 
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modules. Each section in the Procedure 
Division is assigned a priority number. 
All sections having the same priority are 
loaded together as a segment. One of 
these. the root segment, resides in virtual 
storage throughout execution of the 
program. The other segments are loaded in 
order of the priority number, each segment 
overlaying the one before. 

Table: An area in virtual storage 
containing a number of entries of a fixed, 
often identical, format. 

Task Global Table (TGT): A part of the 
object module. The TGT contains 
information, addresses, and work areas for 
use during execution. 

~: See Task Global Table (TGT). 

Transient area: A portion of virtual 
storage reserved during execution time to 
contain segments which are not permanently 
resident. It contains one such segment at 
a time and is large enough to hold the 
largest nonresident segment in the program. 

UPSI: User Program status Information. 
There are eight l-cit UPSI switches 
provided by the DOS/vS system. The UPSI 
feature of this compiler provides the 
facility of naming and using these 
switches. 

Verb string: A verb and its operands. 

Virtual: : The name of a procedure or table 
reference6 by a procedure, but not defined 
in the source module. It is necessary 
because of a CALL to an external procedure 
or a branch to a CCBOL library subroutine. 
At execution time, the address of all 
procedures referred to by virtuals (which 
have been link edited into the load module) 
are stored in the Program Global Table. 

~: See Procedure-name. 

• 

• 

• 
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$$BCOBEM (SYMDMP error message) 
subroutine 

described 36 
flo~.Jchart 98 

$$BCOBER (error message preparation) 
subroutine 

core image library 9 
described 35 
flol·Jchart 96 

$$BCOBR1 (error message printing) 
subroutine 

core image library 9 
described 36 
flot·Jchart 97 

$$BFCMUl (SA reposition tape) 
subroutine 

core image library 9 
described 39 
flol.Jchart 109 

abnormal termination 
debug subroutine flow of 
control 67 

STXIT macro instruction 
subroutines 

object-time debugging 46,132 
sequential ~ccess 39,108 

SYMDMP program operation 52 
ACCEPT statement subroutine 

described 34 
flo~'Jchart 89 

alphanumeric edit subroutine 
described 27 

AlTWK option (SORT-OPTION parameter) 
described 23 

American National Standard COBOL 
program: subroutine for 
linkage to 31 

arithmetic conversion subroutines 
(cited here by function; otherwis~, 
use individual subroutine name for 
reference el~ewhere) 

all numeric forms to external 
floating-point 15 

binary to decimal subroutine 
described 14-16 
flowchart 80-80.2 

binary to external decimal 12 
binary to internal decimal 12 
binary to internal floating-
point 13 

decimal to binary subroutine 
described 14-16 
flowchart 80-80.2 

external decimal to binary 14 
external decimal to internal 
floating-point 13 
ext~rnal floating-point to 

internal floating-point 16 
internal decimal to binary 14 
internal decimal to internal 
floating-point 13 

internal floating-point to binary 13 
internal floating-point to internal 

decimal 14 
parameter conventions 12 

arithmetic verb subroutines (cited 
here by function; otherwise, use 
individual subroutine name for 
referance els~where) 

decimal division 16.1 
decimal fixed-point 
exponentiation 16.1-17 

decimal multiplication 16.1 
floating-point exponentiation to 

integer exponent 17 
floating-point exponentiation to 

noninteger exponent 17 
ASCII support subroutine 

described 44 
f1oL.Jchart 128 

base locator defined 195 
base locator (linkage Section) 
definod 195 

binary to decimal subroutine 
described 14-16 
flowchart 80-80.2 

binary to external decimal co~version 
subroutine described 12 

binary to internal decimal conversion 
subroutine described 12 

binary to internal floating-point 
conversion subroutine described 13 

BL (base locator) defined 115 
BLl (linkage Section base locator) 
defined 195 

CAll FIND subroutine described 53-54 
calls to subroutines, phases 
generating 10 

CAll1D2 (SYMDMP option program) 
subroutine 56 

CARINDX table 
contents 169 
debug file location 161 
SYMDMP usage 188 

characters, moving, subroutine for 
de.scribed 26 
floL'Jchart 83 

checkpoint subroutine 
described 34 
floL-Ichart 90 

class test subroutine 
described 32.2-32.3 

Close Debug File Routine (IlBDDBG8) 
described 47 
floNchart 134 

CLOSE statement subroutines 
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UNIT (direct access) 
absolute address 40,113 
relstive track 40,114 

VSAM 
described 43 
flowchart 125 

WITH LOCK 
described 35 
flowchart 93 

COBOL object program 184 
COBOL object-time library 

summarized 9 
common data area (SYMDMP 

program) 48,159-160 
compare subroutine 

described 32.3 
compare figurstive constant 

subroutine 
described 32.3 

comparison with alternate collating 
sequence subroutine 

described 32.4 
flowchart 84.15 

core image library, subroutines 
stored in 9 

COUNT chain 
describad 180 
location 179 
summarized 60 
use in operations 77 

count common area 
described 180-181 
location 179 

COUNT option, code for in IlBDDBGO 
linkage 45 

COUNT option subroutines (see object
time execution statistics 
subroutines) 

described 179 
location 184 
sumll1arized 58 
use in operstions 78 

count-block described 58-59,195 
CURRENT-DATE subroutine described 31 

DA subroutines (see direct access 
data management subroutines> 

data, finding location of 187 
data areas 159-177 
data management subroutines (sea 

under direct access data management 
subroutines, general data mansgement 
subroutines, indexed sequential 
access data msnagement subroutines, 
sequential access data management 
subroutines, or VSAM data management 
subroutines) 

data manipulation subroutines (cited 
here by functi~n; otherwisQ, use 
individual subroutine names for 
reference elsewhere) 
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alphanumeric edit 27 
DATE, DAY, and TIME subroutine 

described 32.1-3.2 
flowchart 84.12 

DAY subroutine (see DATE, DAY, and 
TIME subroutine) 

dummy sort 26 
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GO TO DEPENDING ON subroutine 
described 32.1 
flowchart 84.11 

INSPECT subroutine 
described 31 
flowchart 84.6-84.9 

MERGE function 
described 18-26 
flowchart 80-82 
linkage 26 
parameter list 21 

MOVE figurative constant 27 
MOVE to right-justified field 

(System.l370) 27 
moving characters 

de.scribed 26 
flot-lchart 83 

moving unusual operands 26 
SEARCH function 32 
segmentation 

described 32-32.1 
flowchart 84.10 

SORT function 
described 17-26 
flowchart 80-82 
GIVING option 17-18 
INPUT PROCEDURE 17-18 
linkago 25 
OUTPUT PROCEDURE 17-18 
parameter list 20 
RELEASE statement 18 
USING option 17 

STRING subroutine 
described 28 
flowchart 84-84.1 

transform function 27 
TIME subroutine (see DATE, DAY, and 

TIME subroutine) 
UNSTRING subroutine 

described 28-31 
flowchart 84.2-84.5 

DATADIR table 
contents 171 
debug file location 161 
described 49 
use BY SYMDMP option 

subroutines 54,188 
DATATAB tabla 

contents 165-168 
dobug fila location 161 
use by SYMDMP option 

subroutines 183 
DATE, DAY, and TIME subroutine 

described 32.1-32.2 
flowchart 84.12 

DAY subroutine (see DATE, DAY, and 
TIME subroutine) 

DSGOCOM (debug common 
area) 48,159-160 

debug common area 48,159-160 
debug control routines 

described 45-47 
flowcharts 129-134 

debug file 
contents 161 
described 49 
relationship to object-time tables 
(di~grams) 73-75 

debug options (for general references, 
see diagnostic aid subroutines; for 
detailed references, see flow trace 
option subbroutine, statement number 
option subroutine, or SYMDMP option 
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program) 
debug text defined 195 
debugging (object-time subroutines 

(for general references, see 
diagnostic aid subroutines; for 
detailed references, see flow trace 
option subroutine, statement number 
option subroutine, or SYMPDMP option 
program) 

decimal division subroutine 16.1 
decimal to binary subroutine 

described 14-16 
flowchart 80-80.2 

decimal fixed-point exponentiation 
subroutine 16.1 

decimal multiplication 
subroutine 16.1 

diagnostic aid subroutines 
abnormal termination: flow of 
control 67 

calling dependencies 68-71 
control routines 

described 45-47 
flowcharts 129-134 

diagnostic aid for 188 
di agrams 65-76 
flow trace option (for more 
detailed references, see flow 
trace option subroutine) 

described 47 
flowchart 137 

initialization flow of control 66 
statement number option (for more 
detailed references, see statement 
number option subroutine) 

d2scribed 47 
flowchart 135 

summari~Qd 45,47 
symbolic dump option (see SYMDMP 
option program) 

use-for-debugging subroutine 
described 57 
floLJchart 154.1-154.2 

diagnostic aids 
debugging subroutines 187-188 
program operations 184-187 
summr:lrized 183 

diagnostic messages 
execution-time 184 
preparation subroutine 

described 35 
floL'lchilrt 96 

printing subroutine 
descri bed 36 
floLoJchart 97 

SYMDMP message subroutine 
described 36 
flowchart 98 

direct access data management 
subroutines (listQd here by function; 
otherwise, use individual subroutine 
name for reference elsewhere) 

CLOSE UNIT stat~ment 
absolute address 40,113 
relative track 40,114 

error 
described 42 
flowchart 123 

extent processing 
described 41 
floLoJchart 115 

increase SEEK address 
described 42 

flowchart 120 
READ, WRITE statements 

absolute address 42,121 
relative track 42,122 

RZERO record 
absolute address 41,118 
relative track 42,119 

sequential REAO 
absolute address 41,116 
relative track 41,117 

DISPLAY ~tatement subroutine 
described 32.6-33 
flo~Jchurt 85-86 

division, decimal, subroutine for 
described 16 

DMPCHTRL (SYMDMP option program) 
subroutine 

described 55 
flowchart 149-150 

DOS/VS COBOL program, subroutine for 
linkage to 31 

OTF control block structure 38.1-38.2 
DTF, finding location of 186 
dummy Sort subroutine described 26 
dump contents (dynamic) 47 
dump control subroutines (SYMDMP 
option) 

described 55-56 
flowchart 149-150 

dump formatting subroutines (SYMDMP 

56 
151-152 

option) 
described 
flowchart 

DUMP 1 (S Y~lDnp 
described 
flowchart 

DUMP 2 (S Yr1Df1P 

option program) 
56 
151 

described 
f 1 ol'Jch" rt 

dyn<Jmic dump 
dynamic dump 
subroutine 

option program) 
56 
152 

contents 47 
(diagnostic aid) 

described 46 
flol.oJchart 133 

DYHAtH AB table 
contents 172 
debug file location 161 
defined 49 

edit, alphanumeric, subroutine 
for 27 

environmental and physical 
charact~ristics of COBOL object
time library 9 

ERASE option (SORT-OPTION parameter) 
described 24 

error-detecting subroutines 
direct access 

d£!scrib£!d 42 
floHchart 123 

indexed sequential access 
described 39-40 
flowchart 111 

sequential access 
described 38.3 
floHchart 104 

error messages (sea diagnostic 
messages) 
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indexed sequential access 
described 39-40 
flowchart 111 

sequential access 
described 38.3 
flowchart 104 

error messages (see diagnostic 
messages) 

Error subroutine (SYMDMP option 
program) 54 

execution statistics (see object-time 
execution statistics subroutines) 

execution-time debugging (for general 
references, see diagnostic aid 
subroutines; for detailed references, 
see flow trace option subroutine, 
statement number option subroutine, 
or SYMDMP option subroutine) 

execution-time messages 184 
exponentiation subroutines 

decimal fixed-point 16 
floating-point 17 

extent processing CDA) subroutine 
described 41 
flowchart 115 

external decimal to binary conversion 
subroutine described 14 

external decim~l to internal 
floating-point conversion 
subroutine 13 

external floating-point to internal 
floating-point conversion 
subroutine 16-16.1 

FCB (VSAM file information block) 
contents 177-178 

FIB (VSAM file information block) 
contents 175-176 

figurative constant 
compare subroutine 30 
MOVE subroutine 27 

file control block CVSAM) 
contents 177-178 

file information block (VSAM) 
contents 175-176 

FINDLOCS subroutine (SYMDMP option 
program) 

described 55 
flowchart 145 

FINDNAMS subroutine (SYMDMP option 
program) 

described 54-55 
flowchart 144 

floating-point exponentiation 
subroutines 17 

flow trace option subroutine 
description 48 
flowchart 137 
function summarized 9 

flowchart label directory 189 
fragment defined 195 
freecore subroutine 
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described 32.2 
flowchart 84.14 
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general data management subroutines 
(listed here by function; otherwise, 
use individual subroutine name for 
reference elsewhere) 

ACCEPT statement 
described 34 
flowchart 89 

checkpoint 
described 34 
flowchart 90 

CLOSE WITH LOCK statement 
described 35 
flowchart 93 

DISPLAY statement 
described 32.6-33 
flowchart 85-86 

error message 
preparation 35,96 
printing 36,97 

nonstandard labels 
described 35 
flowchart 95 

OPEN ACCEPT file 
described 35 
flowchart 91 

OPEN DISPLAY file 
described 35 
flowchart 92 

optimizer DISPLAY 
described 33 
flowchart 87 

SYMDMP error message 
described 36 
flowchart 98 

user standard labels 
described 35 
flowchart 94 

3886 Optical Character Reader 
described 36 
flowchart 99 

getcore subroutine 
described 32.2 
flowchart 84.13 

GIVING option of SORT statement, 
effect of on Sort/Merge 
operation 17,26 

glossary 195 
GN (generated procedure name) 
defined 195 

GO TO DEPENDING ON subroutine 
described 32.1 
flowchart 84.11 

HEXDUMP (SYMDMP option program) 
described 55 

ILBDABXO (SA STIXIT macro 
instruction) subroutine 
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described 39 
flowchart 107 

ILBDACPO (ACCEPT statement) 
subroutine 

described 34 
flowchart 89 

ILBDACSO (comparison with alternate 
collating sequence) subroutine 

described 32.4 
flowchart 84.15 

ILBDADRO (SYMDMP address test) 
subroutine 32.5-32.6 

ILBDANEO (alphanumeric edit) 
subroutine 27 

ILBDANFO (MOVE figurative constant) 
subroutine 27 

ILBDASYO (OPEN ACCEPT ~tle) subroutine 
described 35 
flowchart 91 

ILBDBIDO (binary to internal decimal 
conversion) subroutine 12 

ILBDBIEO (binary to external decimal 
conversion) subroutine 12 

ILBDBIIO (binary to internal 
floating-point conversion) 
subroutine 13 

ILBDBUGO (use-for-debugging 
subroutine) 

described 57 
flowchart 154.1-154.2 

ILBDCKPO (checkpoint) subroutine 
described 34 
flowchart 90 

ILBDCLKO (CLOSE WITH LOCK statement) 
subroutine 

described 35 
flowchart 93 

ILBDCLSO (class test) 
subroutine 32.2-32.3 

ILBDCMM) (getcore subroutine) 
described 32.2 
flowchart 84.13 

ILBDCMMl (freecore subroutine) 
described 32.2 
flowchart 84.14 

ILBDCRDO (DA close unit with absolute 
addressing) subroutine 

described 40 
flowchart 113 

ILBDCTIO (COUNT frequency subroutine) 
described 59 
flowchart 156 
operation diagram 77 

ILBDCVBO (decimal to binary 
subroutine) 

described 14-16 
flowchart 80-80.2 

ILBDCVBl (binary to decimal 
subroutine) 

described 14-16 
flowchart 80-80.2 

ILBDDAEO (DA error) subroutine 
described 42 
flowchart 123 

ILBDDBGO'(diagnostic aid TEST) 
subroutine 

described 45 
flowchart 129 

ILBDDBGI (diagnostic aid PRINT) 
subroutine 

described 45-46 
flowchart 131 

ILBDDBG2 (diagnostic aid STIXIT) 

subroutine 
described 46 
flowchart 132 

ILBDDBG3 (diagnostic aid TGT address) 
subroutine 

described 46 
flowchart 132 

ILBDDBG4 (diagn~stic aid save register 
14) subroutine 

described 46 
flowchart 132 

ILBDDBG5 (diagnostic aid dynami·e dump) 
subroutine 

described 46 
flowchart 133 

ILBDDBG6 (diagnostic aid Range) 
subroutine 

described 47 
flowchart 134 

ILBDDBG7 (debug common 
area) 48,159-160 

ILBDDBG8 (close debug file) subroutine 
described 47 
flowchart 134 

ILBDDCIO (internal and external 
decimal to internal floating-point 
conversion) subroutine 13 

ILBDDIOO (DA READ and WRITE) 
subroutine 

described 42 
flowchart 121 

ILBDDSPO (DISPLAY statement) 
subroutine 

described 32.6-33 
flowchart 85 

ILBDDSRO (OA sequential read with 
absolute addressing) subroutine 

described 41 
flowchart 116 

ILBDDSSO (optimizer DISPLAY) 
subroutine 

described 33 
flowchart 87 

ILBDDTEO (date subroutine) 
described 32.1-32.2 
flowchart 84.12 

ILBDDTE1 (day subroutine) 
described 32.1-32.2 
flowchart 84.12 

ILBDDTE2 (time subroutine) 
described 32.1-32.2 
flowchart 84.12 

ILBDDUMO (dummy Sort) subroutine 26 
ILBDEFLO (external floating-point to 
internal floating-point conversion) 
subroutine 16-16.1 

ILBDFLWO (diagnostic aid flow trace) 
subroutine 

described 48 
flowchart 137 

ILBDFMTO (DA RZERO record for absolute 
addressing) subroutine 

described 41 
flowchart 118 

ILBDFPWO (floating-point 
exponentiation to noninteger 
exponent) subroutine 17 

ILBDGDOO (GO TO DEPENDING ON) 
subroutine 32.1 

ILBDIDAO (DA increase SEEK address) 
subrouttne 

described 42 
flowchart 120 
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ILBDIDBO (internal and external 
decimal to binary conversion) 
subroutine 14 

ILBDIFBO (internal floating-point 
to binary conversion) subroutine 13 

ILBDIFDO (internal floating-point to 
internal decimal conversion) 
subroutine 14 

ILBDIMLO (SA tape pointer) subroutine 
described 38.3 
flowchart 105 

ILBDINSO (inspect subroutine) 
described 31 
flowchart 84.6-84.9 

ILBDINTO (VSAM initialization) 
subroutine 

described 43 
flowchart 124 

ILBDISEO (ISAM error) subroutine 
described 39-40 
flowchart III 

ILBDISMO (ISAM READ and WRITE) 
subroutine 

described 39 
flowchart 110 

ILBDIVLO (compare figurative 
constant) subroutine described 32.3 

ILBDMFTO (SA position multiple file 
tape) subroutine 

described 38.3-38.4 
flowchart 106 

ILBDMNSO (program indicator) 
subroutine described 32.4-32.5 

ILBDMOVO (moving characters) 
subroutine 

described 26 
flowchart 83 

ILBDMP01 (SYMDMP option routine for 
disk 1.10) 

described 53 
flowchart 139 

ILBDMP02 (SYMDMP option routine for 
tape 1.10) 

described 53 
flowchart 139 

ILBDMP04 CSYMDMP option PUBS tabla 
search) subroutine 

described 57 
flowchart. 154 

ILBDMPI0 (SYMDMP option 
initialization) subroutine 

described 53 
flowchart 140-141 

ILBDMPll (SYMDMP option scan program 
control card) subroutine 

described 54 
flowchart 142 

ILBDMPl2 (SYMDMP option scan line
control card) subroutine 

described 54 
flowchart 143 

ILBDMP13 (SYMDMP search DATADIR tabla) 
subroutine 

described 54 
flowchart 144 

ILBDMP14 (SYMDMP option search PROCTAB 
table) subroutine 

described 55 
flowchart 145 

ILBDMP20 (SYMDMP option Pass 2 control 
subroutine 

described 55 
flowchart 146-147 
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ILBDMP21 (SYMDMP option Pass 2 
initialization) subroutine 

described 55 
flowchart 148 

ILBDMP22 (SYMDMP option dump control) 
subroutine 

described 55-56 
flowchart 149-150 

ILBDMP23 (SYMDMP option dump 
formatting) subroutine 

described 56 
flowchart 151 

ILBDMP24 (SYMDMP option dump 
formatting) subroutine 

described 56 
flowchart 152 

ILBDMP25 (SYMDMP option statement 
number message) subroutine 

described 57 
flowchart 153 

ILBDMRGO (MERGE) subroutine 
described 18-26 
flowchart 80-82 
GIVING option, effect of 26 
linkage to 26 
logic flow for merging 

(diagram) 64 
parameters 20-25 

ILBDMVEO (SA test tape file) 
subroutine 

described 38.4-39 
flowchart 107 

ILBDMXUO (decimal multiplication) 
subroutine 16.1 

ILBDHSLO (nonstandard labels) 
subroutine 

described 35 
flowchart 95 

ILBDOCRO (3886 Optical Character 
Reader) subroutine 

described 36 
flowchart 99 

ILBDOSYO (OPEN DISPLAY file) 
subroutine 

described 35 
flowchart 92 

ILBDGPWO (floating-point 
exponentiation to integer exponent) 
subroutine 17 

ILBDRCRO (DA close unft for ~elatfve 
track) subroutine 

described 40 
flowchart 114 

ILBDRDIO (DA READ and WRITE with 
relative track) subroutine 

described 42 
flowchart 122 

ILBDRDSO CDA sequential READ fOr 
relative track) subroutine 

descr;bad 41 
flowchart 117 

ILBDRFMO (DA RZERO record with 
relative track) subroutine 

described 41 
flowchart 119 

ILBDSAEO (SA error) subroutine 
described 38.3 
flowchart 104 

~L8DSCHO (SEARCH) subroutine 32 
ILBDSEMO (segmentation) subroutine 

described 32-32.1 
flowchart 84.10 

ILBDSETO (linkage) subroutine 32.4 
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1LBDSIOO (SAM I/O subroutine) 
described 37-38.2 
flowchert 100-100.9 

ILBDSMVO (MOVE to right-justified 
field for System/370) subroutine 27 

1LBDSPAO (SA printer spactng) 
subroutine 

described 37 
flowchart 100-102 

1LBDSRTO (SORT) subroutine 
described 17-26 
flowchart 80-82 
GIVING option and 17,26 
I~PUT PROCEDURE and 17-la 
l1nkage 25 
logic flow 

merging 64 
sorting 63 

OUTPUT PROCEDURE and 17-18 
parameters 20-25 
RELEASE statement and 18 
USING option card and 17 

ILBDSSNO (separately signed numeric 
ASCII support) subroutine 

described 44 
flowchart 128 

ILBDSTGO (string subroutine) 
described 28 
flowchart 84-84.1 

ILBDSTNO (statement number option 
subroutine 

described 47 
flowchart 135 

1LBDSTRO (ISAM START) subroutine 
described 40 
flowchart 112 

ILBDTCOO (COUNT initialization 
subroutine) 

calling dependencies 6a,69 
described 59 
flowchart 155 
operation diagrams 

overall 77 
relationship to debug 
routines 66 

ILBDTC20 (COUNT termlnatton 
subroutine) 

calling dependencies 6a,69 
described 60 
flowchart 151 
operation diagrams 

overall 17 
relationship to debug 
routines 67 

1LBDTC30 (COUNT print subroutine) 
calling dependencies 69,70 
described 60 
flowchart 158 
operation diagrams 

overall 77 
relationship to debug 
routines 67 

ILBDTEFO (all numeric forms to 
external floating-point converston) 
subroutine 15 

ILBDTODO (TIME-OF-DAY and 
CURRENT-DATE) subroutine 32.5 

ILBDUPSO (UPSI) subrouttne 32.4 
ILBDUSLO (user standard lab.ls) 
subroutine 

described 35 
flowchart 94 

ILBDUSTO (unstring subroutine) 

• 

described 28-31 
flowchart a4.2-a4.~ 

ILIDV8LO (SA variable-length record 
output) subroutine 

described 38.3 
flowchart 103 

ILBDVCOO (compare subroutine 32.3 
ILBDVIOO (VSAM action request) 
subroutine 

described 43-44 
flowchart 127 

ILBDVMOO (move with unusual 
operands) subroutine 26 

IL8DVOCO (VSAM open and close) 
subroutine 

described 43 
flowchart 125 

IL8DVTRO (transform) subroutine 27 
ILBDXDIO (decimal division) 
subrout; ne' 16.1 

IL8DXPRO (decimal fixed point 
exponentiation subroutine) 16.1 

1LBDXTNO (DA extent processing) 
subroutine 

described 41 
flowchart 115 

indexed sequential access data 
management subroutines (listed 
here by function; otherwise, use 
individual subroutine names 
for raferenca elsewhere) 

error 
described 39-40 
flowchart 111 

READ and ltJRITE 
described 39 
flowchart 110 

START 
described 40 
flowchart 112 

indicator, program, 
subroutine for 31 

Initialization routine defined 195 
IHIT1, IN1T2, 1N1T3 routines 

defined 195 
virtual storage location la6 

INPUT PROCEDURE and SORT 
operation 17-18 

Input/output subroutines (see 
under direct access data 
management subroutines, general 
data management subroutines, 
indexed sequential access data 
management subroutines, sequential 
access data management subroutine., 
or VSAM data management 
subroutines) 

INSPECT subroutine 
described 31 
flowchart 84.6-a4.9 

internal decimal to binary 
conversion subroutine 14 

tnternal decimal to tnternal 
floating-point ' 
conversion subroutine 13 

tnternal floating-point to binary 
conversion subroutine 12 

internal floating-point to decimal 
conversion subroutine 14 

10D1SK (SYMDMP option) subroutine 
described 53 
flowchart 139 

IOTAPE (SYMDMP option) subroutine 
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described 53 
flowchart 139 

ISAM subroutines Csee under indexed 
sequential access data management 
subroutines) 

label directory, flowchart 189 
LABEL option (SORT-OPTION parameter) 
described 22 

label subroutines 
nonstandard 

described 35 
flowchart 95 

standard user 
described 35 
flowchart 94 

library contents 9 
library management subroutines Ccited 
here by function; otherwise use 
individual subroutine name for 
reference elsewhere) 

GETCORE/FREECORE subroutine 
described 32.2 
flowchart 84.13-84.14 

library subroutines summarized 9 
line-control card and SYMDMP option 

program 54 
linkage 

defined 195 
subroutine described 32.4 

major code defined 195 
master (OCCURS ••. DEPENDING ON clause) 

defined 195 
MERGE function subroutines 

described 18-26 
flowchart 80-82 
GIVING option and 26 
linkage to 26 
logic flow for merging 

(diagram) 64 
messages, error, subroutines for Csee 

diagnostic messages) 
messages, execution-time 184 
minor code defined 195 
MOVE figurative constant subroutine 

described 27 
MOVE to right-justified field for 

System/370 subroutine 27 
move (unusual operands) subroutine 26 
moving characters subroutine 26 

described 26 
flowchart 83 

multiple file tape, subroutine for 
positioning on 

described 38 
flowchart 106 

multiplication, decimal, subroutine 
for 16 
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node described 58,195 
noda count table 

described 180 
location 179 
summarized 60 
use in operations 78 

nonstandard labels subroutine 
described 35 
flowchart 95 

number, statement, option for (se. 
flow trace subroutine> 

numeric (all) to external floating
point conversion subroutine 
described 15 

NXTENTRY (SYMDMP option) 
subroutine 56 

object module defined 195 
object programs, COBOL 

phase map 187 
storage layout 186 

object-time debugging subroutines (for 
general reference, see diagnostic aid 
subroutines; for detailed references, 
see flow trace option subroutine, 
statement number option subroutine, 
or SYMDMP option subroutines) 

object-time execution statistics 
subroutines 

calling dependencies 68-71 
count frequency subroutine 

CILBDCTI0) 
described 59 
flowchart 156 
operation diagram 77 

data areas 
described 179-181 
summarized 58 
use in COUNT option operations 

(diagrams) 77,78 
diagrams 

overall 77 
relationship to debug 
routines 66,67 

use of tables to produce object
time execution statistics 78 

initialization subroutine 
(ILBDTCOO) 

calling dependencies 68,69 
described 59 
flowchart 155 
operation diagrams 66,77 

massages issued by 185 
operations summarized 58-59 
print subroutine CILBDTC30) 

calling dependencies 68-70 
described 60 
flowchart 158 
operation diagrams 67,77,78 

relationship to debug 
subroutines 58,66,67 

termination subroutine (IL8DTC20) 
calling dependencies 68,69 
described 60 
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flowchart 157 
operation diagrams 67,72 

OBODOTAB table 
contents 163 
debug file location 161 

OPEN ACCEPT file subroutine 
described 35 
flowchart 91 

OPEN DISPLAY file subroutine 
described 35 
flowchart 92 

OPEN statement subroutine (YSAM) 
described 43 
flowchart 125 

Optical Character Reader (3886) 
5ubroutine 

described 36 
flowchart 99 

optimizer DISPLAY subroutine 
described 33 
flowchart 87 

optimizer (OPT) option defined 195 
OUTPUT PROCEDURE and Sort/Merge 
operations 17-18,26 

parameters 
conventions for conversion 
subroutines 12 

how passed 10 
Sort/Merga program 19-21 

PaS5 1 (SYMDMP option program) 
function summarized 48 
modules listed 50 

Pass 2 (SYMDMP option program) 
control processing 

described 55 
flowchart 146-147 

function summarized 48 
initialization routine 

described 55 
flowchart 148 

modules listed 50 
PCONTROL table 

contents 173 
described 49 

PGT (program global tabla) 
defined 196 

phase map for COBOL object 
program 187 

phases generating calls to 
subroutines 10 

physical and environmental 
characteristics of COBOL object-time 
library 9 

PN (source program procedure-nama) 
defined 195 

pre-OFT control block 
structure 37-38.2 

PRINT option (SORT-OPTION parameter) 
described 22 

PRINT (diagnostic aid) subroutine 
described 45-46 
flowchart 131 

printer, SA spacing subroutine for 
described 38.2-38.3 
flowchart 100.10-102 

priority defined 196 
procedure block defined 195-196 

procedure-name defined 195 
PROCINDX table 

contents 170 
debug file location 161 

PROCTAB table 
contents 169 
debug fila location 161 

program-control card, SYMDMP optton 
program actton on 54 

program global table defined 196 
program indicator subroutine 
described 32.4-32.5 

program modification (SYMDMP option 
program) described 49-50 

PROGSUM table 
contents 162 
debug file location 161 

PUBS table search subroutine (SYMDMP 
option program) 

described 57 
flowchart 154 

Q-routine defined 196 
QUALNAMS tabla contents 174 

Range (dtagnostic aid) subroutine 
described 47 
flowchart 134 

READ statement subroutines 
direct access 41,111 
ISAM 

described 39 
flowchart 110 

sequential direct access 
absolute address 41, 116 
relative track 41.117 

reader. 3886 optic.al character, 
subroutine for 

described 36 
flowchart 99 

READIPT (SYMDMP option program) 
subroutine 54 

record, SA variable-length output, 
subroutine for 

described 38 
flowchart 103 

RELEASE statement affect on IlBDSRTO 
(SORT operation) subroutine 18 

ralocatable library, subroutine stored 
in 9 

right-justified field, move to for 
System/370, subroutine 27. 

root segment deffned 196 
ROUTE option sort-OPTION' parameter) 
described 24 , 

RZERO record (OA) subroutines 
absolute track 

descrtbed 41 
flowchart 118 

relatfve track 
described 41 
flowchart 119 
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SA subroutines (see sequential access 
data management subroutines) 

SAM I/O subroutine 
described 37-38.2 
flowchart 100-100.9 

save register 14 (diagnostic aid) 
subroutine 

described 46 
flowchart 132 

SBL (secondary base locator) 
defined 196 

SCAND (SYMDMP option program) 
subroutine 

described 54 
flowchart 143 

SCANP (SYMDMP option program) 
subroutine 

described 54 
flowchart 142 

SEARCH subroutine described 32 
secondary base locator (SBL) 
defined 196 

section defined 196 
SEEK statement: DA increase address 
subroutine 

described 42 
flowchart 120 

SEGINDX table 
contents 170 
debug file location 161 

SEGINIT (SYMDMP option program) 
subroutine 

described 55 
flowchart 148 

segment defined 196 
segmentation defined 196 
segmentation subroutine 

described 32-32.1 
flowchart 84.10 

separately signed numeric subroutine 
(ASCII support) 

described 44 
flowchart 128 

sequential access data management 
subroutines (listed here by functionJ 
otherwise, use individula subroutine 
name for reference elsewhere) 
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dascribed 38.3 
flowchart 104 

I/O 
described 37-38.2 
flowchart 100-100.9 

position multiple file tape 
described 38.3-38.4 
flowchart 106 

printer spacing 
described 38.2-38.3 
flowchart 100.10-102 

reposition tape 
described 39 
flowchart 109 

STXIT macro instruction 
described 39 
flowchart 108 

tape pointer 
described 38.3 
flowchart 105 

test tape file 
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described 38.4-39 
flowchart 107 

variable-length record output 
described 38.3 
flowchart 103 

XDTF, pre-DTF, and DTF control 
block structure 38.1-38.2 

SORT, dummy, subroutine 26 
SORT function subroutine (see ILBDSRTO 

(SORT) subroutine 
SORTWK option (SORT-OPTION parameter) 
described 24 

SORT-OPTION parameters 
described 22-24 
position in parameter list 

MERGE 21 
SORT 20 

Sort/Merge program (system) 
logic flow in 
sorting/merging 63,64 

object-time subroutines and 17-26 
parameters passed 19-21 

SRCHPUBS (SYMDMP option program) 
subroutine 

dQscribQd 57 
flowchart 154 

standard labels, user, subroutine for 
described 35 
flowchart 94 

statement number option subroutines 
STATE option 

action summarized 9 
described 47 
flowchart 135 

SYMDMP option message 
described 57 
flowchart 153 

START statement (ISAM) subroutine 
described 40 
flowchart 112 

STIXIT macro instruction subroutines 
object-time debugging 

described 46 
flowchart 132 

sequential access data management 
described 39 
flowchart 108 

storage layout of COBOL object 
program 186 

STORAGE option (SORT-OPTION parameter) 
described 23 

STRING subroutine 
described 28 
flowchart 84-84.1 

subroutine library contents 
summarized 9 

symbolic dump option subroutines (see 
SYMDMP option program) 

SYMCNTRL (SYMDMP option program) 
subroutine 

described 55 
flowchart 146-147 

SYMDMP address test subroutine 
described 32.5-32.6 

SYMDMP option program (subroutines are 
listed here by function; otherwise. 
use individual subroutine nama for 
reference elsewhere) 

abnormal termination 52-53 
action summarized 9 
CARDINDX table 

contents 169 
debug file location 161 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

L f censad Materi al-Propertv,,~f II" 

common data area 48-49 
control card processing 

cards described 49 
identifier processing 74 
number processing 75 
object-time tables related to 

debug file 73 
core image library, tn 9 
DATADIR table 

contents 171 
debug file location 161 
described 49 
use 54,188 

DATATAB tabla 
contents 165-168 
debug fila location 161 

debug fila 
contents 161 
described 49 
relationship with object-tl •• 
tables (diagrams) 73-75 

disk file input/output subroutine 
described 53 
flowchart 139 

dump control subroutine 
described 55-56 
flowchart 149-150 

dump formatting subrouttn •• 
described 56 
flowchart 151-152 

dynamic dump 
contents 47 
request 52 

DYHAMTAB tabla 
contents 172 
debug file location 161 
described 49 

error message subroutine 
described 36 
flowchart 98 

initialization subrouttn. 
described 53-54 
flowchart. 140-141 

COBOL programs after ftrst 51 
first COBOL program 50-51 
input 49 
linkage to 50 
loading dependencies (diagra.) 65 
modules 

summarized 50 
virtual storage layout 72 

object-time tables 49 
OBODOTAB table 

contents 163 
debug file location 161 

operations summarized 41 
output summarized 49-50 
Pass 1 

function 41 
modules 50 

Pa.s 2 
control proce.stng 55,146-147 
initialtzation 55,141 

PCOHTROL table 
contents 173 
described 49 
usage III 

processing (sequence of 
events) 50-53 

processing routtne 
description. 53-57 

PROCIHDX table 
contents 170 

debug file location 161 
usage 118 

PROCTAB table 
contents 169 
debug file location 161 
usage 188 

program modification 49-50 
PROGSUM table 

contents 162 
debug file location 161 
usage 188 

PUBS table search subroutine 
described 57 
flowchart 154 

OUALHAMS table 
contents 174 
usage 188 

scan line-control subroutine 
described 54 
flowchart 143 

scan program control card 
subroutine 

described 54 
flowchart 142 

search DATATAB table subroutine 
described 54-55 
flowchart 144 

search PROCTAB table subroutine 
described 55 
flowchart 145 

SEGIHDX table 
contents 170 
debug file location 161 
usage 118 

statement number message subroutine 
described 57 
flowchart 153 

table usage 188 
tape input/output subroutine 

described 53 
flowchart 139 

work file requirements 9 
SYSMIHIT (SYMDMP option program) 
subroutine 

described 53-54 
flowchart 140-141 

SYMSTATE (SYMDMP option program) 
subroutine 

described 57 
flowchart 153 

SYS005 work file function for SYMDMP 
option 9 

t.ble 
defined 196 
SYMDMP program usage III 

tape file subroutines (sequential 
access) 

pointing 
described 38.3 
flowchart 105 

positioning 
described 31.3-38.4 
flowchart 106 

repositioning 
described 39 
flowchart 109 

test for EOF or EOV 
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described 38.4-39 
flowchart 107 

task global table (TGT) defined 196 
test and compare subroutine (listed 
here by function; otherwise, use 
individual subroutine name for 
reference elsewhere) 

class test 32.2-32.3 
compare figurative constant 32.3 
comparison with alternative 
collating sequence subroutine 

described 32.4 
flowchart 84.15 

CURRENT-DATE 32.5 
linkage 32.4 
program indicator 32.4-32.5 
SYMDMP address test 32.5-32.6 
TIME-Of-DAY 32.5 
UPSI 32.4 

TEST routine (diagnostic aid 
subroutines) 

described 45 
flowchart 129 

TGT address (diagnostic aid) 
subroutine 

described 46 
flowchart 132 

TGT (task global table) defined 196 
TIME subroutine (see DATE, DAY, and 

TIME subroutine) 
TIME-Of-DAY subroutine 32.5 
trace, flow (see flow trace subroutine) 
transform function subroutine 21 
transient area defined 196 
transient subroutines and core image 
library 9 

UNSTRING subroutine 
described 28-31 
flowchart 84.2-84.5 

UPSI defined 196 
UPSI subroutine 32.4 
use-for-debugging subroutine 

described 57 
flowchart 154.1-154.2 

user standard labels subroutine 
described 35 
flowchart 94 

USING option and Sort operation 17 

variable-length record output 
subroutine (SA) 

described 38.3 
flowchart 103 

variable procedure-name (VN) 
defined 196 

verb string defined 196 
verb table 

described 179 
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summarized 58 
U5e in operation of ILBDTC30 78 

verb text table 
described 119 
summarized 58 
use in ILBDTC30 operations 18 

verb translate table 
described 119 
summarized 58 
use in IlBDTC30 operations 78 

yerbsum table 
described 119-180 
summarized 58 
use in IlBDTC30 operations 17,18 

virtual defined 196 
VN (variable procedure name) 
defined 196 

VSAM data management subrouttnes 
(listed here by function; otherwise, 
use individual subroutine name) 

action request 
described 43-44 
file control block 
contents 111-178 

file information block 
contents 175-116 

flowchart 121 
initialization 

described 43 
flowchart 124 

open and close 
described 43 
flowchart 125 

XDTF control block 
structure 38.1-38.2 

work file requirements for SYMDMP 
option program 9 

WORKING CELL area, form of reference 
to 10 

WRITE statement subroutines 
direct access 

absolute address 42,121 
relative track 42,122 

indexed sequential 
described 39 
flowchart 110 

Numerals 

3886 Optical Character Reader 
subroutine 

described 36 
flowchart 99 
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