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This publication describes the internal 
design of the IBft DOS/VS COBOL compiler. 
The manual is intended for use by persons 
involved in program support and by systems 
programmers involved in altering the 
program design for installations requiring 
such alteration. It su~plements the 
compiler listing and its comments but is 
not a sUbstitute for them. 

The publication is divided into the 
following parts: 

• An introduction that describes the 
compiler functions and specifies the 
relationship of the compiler to the 
operating system. 

• A Kethod of Operations section that 
includes a chapter on each of the 
compiler phases. Within these 
chapters, the material is organized by 
phase functions and is not necessarily 
presented in the order in which the 
phase operations are performed. 

• A Program Organization section that 
includes one chart of the overall logic 
flow for each phase and other charts 
showing detailed descriptions of some 
of the major phase routines. 

• A Directory section that shows register 
usage, flowchart labels, the tables 
used by each phase, and a linkage 
edit9r map. 

• J. Data Areas section showing the 
formats of the compiler Communication 
Region, the dictionary, the internal 
texts, the tables that occupy the 
table-handling area, and the tables 
that are created for object-time 
debugging purposes. 

• A Diagnostic Aids section. 

• An appendix that describes the routines 
that handle compiler tables and t~e 
dictionary. 

• An appendix that describes the object 
module produced by the compiler. 

• An appendix that describes the Report 
writer subprogram. 
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• An appendix showing the generated 
coding for input/output verbs. 

• A Glossary of special terms. 

• Poldout diagrams 

• An index. 

Effective use of this manual requires an 
extensive knowledge of the IBM Assembler 
Language, DOS/VSE System Control, and the 
IBM DOS/VS COBOL language. Prerequisite 
and related publications include: 

IBM 0aerator's Library DOS/VSE Operating 
Proce ures, GC33-S378 

IBM OS/VS - DOS~VSE - VM 370 Assembler 
Language, GC33- 010 

IBM DOS4VSE System Control Statements, 
GC33-S3 6 

IBM DOS/VSE System Management Guide, 
GC33-S37l 

IBM DOS/VSE System Utilities, GC33-S38l 

IBM VS COBOL for DOS/VSE, GC26-3998 

Using VSE/VSAM Commands and Macros, 
SC24-Sl44 

VSE/Advanced Functions Macro Reference, 
SC24-S211 

Macro User's 

VSE System Data Management, GC24-S209 

Prerequisite Program Product documents 
include: 

IBM DOS/VS COBOL Compiler and Library 
Programmer's Gu~de, SC2S-647B 

IBM DOS/VS COBOL Subroutine Library 
Program Log~c, LY28-6424 
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Summary of Amendments Number 1 

Date of Publication: 15 May 1981 

Form of Publication: Revision, LY28·6423·2 

DOS/VS COBOL RELEASE 3 

New: Programming Feature 

The text has been updated to reflect Release 3 of the DOS/VS COBOL Compiler. 
Major updates include: 

• Phase 35, a new phase that processes USE FOR DEBUGGING statements and 
their operands . 

• Phase 45, a new phase that processes UNSTRING verb strings. 

• Changes to many flowcharts have been made, and flowcharts have been added 
for phases 04, 05, 06, 08, 35,45,80, and 00 (PLSCALL routine). 

• Significant updates have been made to the Directory section, and to the 
Communications Region, Table Formats, and Text Formats parts of the Data 
Areas section. 

Miscellaneous Changes 

Maintenance: Documentation Only 

Some maintenance changes have also been made. 

Summary of Amendments iii 
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The IBM DOS/VS COBOL Compiler analyzes 
source modules written in the COBOL language 
and translates them into object modules. 
This publication describes the 
characteristics of the object program that 
it produces. 

RELATIONSHIP TO THE DOS/VS SYSTEM 

A COBOL compilation is a run unit under 
the control of the IBM DOS/VS System. The 

I compiler uses the DOS/VSE System Control 
Program for input/output and other services. 
For a general description of the System 
Control Program, refer to IBM DOS/VSE 
System Management Guide, VSE Advanced 
Functions Macro Reference-, an VSE Advanced 
Functions Macro User's Guide. 

PHYSICAL CHARACTERISTICS 

The compiler consists of 28 phases; from 
10 to 14 of these phases perform the actual 

I 
transformation of a source module into an 
object program. Phases OS, 06, and 08 are 
called only if an LST card, which specifies 
the Lister option, is present. Phase 12 is 
called only if a Report Section appears in 
the Data Division. Phase 35 is called only 
if WITH DEBUGGING MODE and USE FOR 
DEBUGGING declaratives are present. Phase 
45 is entered only if an UNSTRING verb is 
encountered in the source program. If 
optimization of the obj~ct code has been 
requested through the OPT option, phases 
62, 63, and 64 replace phase 60. Phase 80 
is called to flag source statements that do 
not meet the Federal Information Processing 
Standard when the LVL option is speci,fied. 

Phases 25, 65, 61, and 70 are also 
optional phases: phases ·25 and 65 generate 
debugging information for the SYMDMP, FLOW, 
and/or STATE options; phase 61 produces a 
cross-reference listing if the user 
requests one; and phase 70 is used to list 
the error messages if errors were found in 
the source module. 

Of the other phases, phase 00 acts as the 
interface between the compiler and the 

I 
operating system, phase 01 performs compiler 
initialization, and phase 04 resolves BASIS 
and COpy statements. 
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SECTION 1. INTRODUCTION 

The phases are organized into an overlay 
structure; but the overlays are controlled 
through phase 00. - Phase 00 is resident in 
lower storage throughout compilation. It 
links to other phases as they are needed. 
The linkage sequence is as follows: 

Phase 00 links to phases 01, 04 (if LIB), 

I 
05 (if LST) , 06 (if LST), 08 (if LST) , 10, 
1 2, 11, 20, 2 1, 22, 2 5 (if S YMDMP), 30, 35, 
(if USE-FOR-DEBUGGING), 40, 45 (if 
UNSTRING), 50, 51, 60, 62, 63, 64, 65 (if 
SYMDMP) , 61 (if XREF, SXREF, VERBSUM, or 
VERBREF), 70 (if any diagnostic messages are 
to be written) , and 80 (if LVL). 

Most phases occupy the portion of virtual 
storage contiguous to phase 00. 

Supervisor 

Compiler Common 

PHOO 
(Includes LIOCS DTFSD Modules) 

Phase 01 
(Overlaid after execution) 

Tables 

Dictionary 

Work File Buffers 

DTFMT LIOCS Module 
(Present only if the user specifies mixed 

(Tape and Disk) work files) 

System File Buffers 

Figure 1. Compiler Storage Layout 

Phase 00 initially occupies 15-16K bytes 
lof storage (where K=1024 decimal). Phase 00 

I 
occupies about 13K bytes when phases 04 
through 30 are processing; it occupies about 
12K bytes when phases 35 through 80 are 
loaded. In addition, tables created by 
other phases require space in storage. The 
amount varies greatly with each compilation. 
The approximate sizes of the other phases 
are: 

Phase 01 -
Phase 04 -
Phase 05 -

7K bytes 
12K bytes 
20K bytes 

Introduction 13 
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·Phase· 06 -
Phase 08 -
Phase 10 -
Phase 11 -
Phase 12 -
Phase 20 -
Phase 21 -
Phase 22 -
Phase 25 -
Phase 30 -
Phase 35 -
Phase 40 -
Phase 45 -
Phase 50 -
Phase 51 -
Phase 60 -
Phase 61 -
P~ase 62 -
Phase 63 -
Phase 64 -
Phase 65 -
Phase 70 -
Ph~se 80 -

4K bytes 
20K bytes 
34K bytes 
30K bytes 
33K bytes 
23K bytes 
38K bytes 
26K bytes 

6K bytes 
16K bytes 

7K bytes 
44K bytes 

6K bytes 
40K bytes 
40K bytes 
32K bytes 

8K bytes 
17K bytes 

9K bytes 
22K bytes 

6K bytes 
49K bytes 
36K bytes 

OPERATIONAL CONSIDERATIONS 

Input to the DOS/VS compiler consists of 
a source program written in the DOS/VS 
COBOL language. Input is read from either 
the SYSIPT o~ the SYSSLB file. 

Output depends on the options that are 
in effect for the particular compilation. 
These options may be the installation 
default options set within the compiler or 
the overrides set by the programmer on the 
OPTION statement, the CBL card or the LST 
card. The "Compiler Options" section in 
this chapter describes each o·f these 
options. Figure 2 summarizes the output 
produced by the compiler. The phases are 
shown in the order in which they are 
loaded. 

DESIGN OF THE COMPILER 

The compiler translates the source 
program into a series of internal compiler 
texts! each more similar to machine code 

14 section 1. Introduction 

than the last, until it produces an object 
module suitable for input to the linkage 
editor. ~l~ure 3 shows the various texts 
and the phases which build theIr, as well as 
the files on which they are passed' front 
phase to phase. 

Each translation phase scans its input 
for errors and takes appropriate action. 
Unless a termination error occurs, it 
translates part or all of its input into a 
new text, further alters what had been 
bequn by a previous phase, or sometimes 
passes along existing text to a later 
phase. This process continues through 
phase 60 or phase 64, when the object 
module is assembled. 

The phases communicate by placing data 
in a communications area (COMMON) in 
storage, entries in the dictionary and 
other tables, and text on work files 
SYS001, SYS002, SYS003, and SYS004. When 
the SYMDMP, VERBREF, or VERBSUM option is 
specified, an additional work file, SYS005. 
is also used. When LVL is specified, 
SYS006 is used. Some of the tables are 
built, used, and released within a single 
phase, and others are passed to later 
phases which mayor may not irrrrediately 
follow. 

Diagram 1 shows the output and the flow 
of information and control from phase to 
phase; it is designed to supplement the 
rest of this discussion. The phases are 
discussed below in functional groups rather 
than in numerical order. 

• 

• 

• 

• 

• 
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• r---------T------------T------------------------------------------T---------------------, I Phase I File I contents I Options Required I 
~---------+------------+------------------------------------------+---------------------~ 
I 01 I SYSLST I List of options I LIST I 
I I SYSLST I Error messages resulting from J LIST I 
I I I compiler initialization I I 
I I SYSLST6 I Source coding I LIB I 

It---~~----t-~;~~~;6----t-;~~~~~-~~~~~~----------------------------t-------~~;-----------1 
~---------+------------+------------------------------------------+---------------------~ I 08 I SYSLST I Detailed and summary listings I LST I 
I I SYSPCH I Reformatted source deck I LST I 
~---------+------------+------------------------------------------+---------------------~ I 10 I SYSLST1,5 I Source coding of Identification, Environ-I LIST I 
I I I ment, and Data Divisions (less Report I I 
I I I Section) I I 
~---------+------------+------------------------------------------+---------------------~ I 12 I SYSLST1,5 I Source coding of Report Section I LIST I 
~---------+------------+------------------------------------------+---------------------~ 
I 11 I SYSLST1,5 I Source coding of Procedure Division I LIST I • ~---------+------------+------------------------------------------+---------------------~ I 25 I SYS005 I SYMDMP Dictionary (DATATAB) I SYMDMp2 I 
~---------+------------+------------------------------------------+---------------------~ 
I 30 I SYSLST I Glossary I SYM I 
~---------+------------+------------------------------------------+---------------------~ 
I 60 I SYSLST I Object module I LISTX and NOCLIST~ I 
I or I SYSLST I Object module (condensed) I CLIST~ I 
162,63,64 3 1 SYSPCH I Object deck J DECK 1 
1 1 SYSLNK I Object module I CATAL or LINK I 
~---------+------------t------------------------------------------+---------------------~ 
I 65 I I Debugging information in object module orl FLOW, STATE, I 
1 I I on SYS005 I or SYMDMp2 I 

• ~---------+------------+------------------------------------------+---------------------~ 
I 61 I SYSLST I Cross-reference tables 1 SXREF, XREF, I 
I I I I VERBSUM or VERBREF I 
~---------+------------+------------------------------------------+---------------------~ I 70 I SYSLST I Error messages I ERRS and FLAGE I 
I I SYSLST I Error and warning messages J ERRS and FLAGW I 
~---------+------------+------------------------------------------+---------------------~ 
I 80 1 SYSLST 1 Source program with FIPS flagging I LVL I 

It;~f-~~~-i~-i~-;ff;~~~-~~~;~;-~~di~~-i;-ii;~;d-b;-~h~;;-04~-------~---------------------1 
12The FLOW, STATE, or SYMDMP option is required for phases 25 and 65. I 
1 3 The OPT option is required for phases 62, 63, and 64. I 

• I~May be changed by SUPMAP option (see "Compiler Options" in this chapter). I 
1 5 If FIPS flagging has been requested (LVL option), source program is written on SYS006 I 
I for phase 80 input. I 
1 6 0nly if LIB, NOLVL, and no Lister options. I L _____________________________________________________ --________________________________ J 

Figure 2. Compiler Output 

• i 
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r-------------T---------------------------T---------------------------------------------, 
1 I Produced or Passed I I 
1 r-------T------T------------~ I 
I Text IBy(Ph) ITo(Ph)IOn(File) I Description I 
~-------------+-------+------+------------+---------------------------------------------~ 
lIP 105 106 ISYS002 I Source program with syntactic markers I 
I I 1 I , inserted I 
~-------------+-------+------+------------t---------------------------------------------~ 
lIP 106 108 ISYS002 I Source program with cross-reference I 
I I I I I information included I 
~-------------+-------+------+------------+---------------------------------------------~ 
IData Ie 110 120 ISYS003 I I/O and data items from source program I 
I J I I I Environment and Data Divisions I 
~-------------+-------+------+------------+---------------------------------------------~ 
IPO 112 130 ISYS002 I Generated Report Writer subprogram from I 
I I I' I Report section of source program Data , 
I I I I I Division I 
~-------------+-------+------+------------+---------------------------------------------~ 
IData Ie 112 120 ISYS003 I Data items from source program Report , 
1 I I I , Section , 
~-------------+-------+------+------------+---------------------------------------------~ 
IPO 111 130 ISYS002 I Translation of source program Procedure I 
I I I' , Division , 
~-------------+-------+------+------------+---------------------------------------------~ 
IData Ie 120 122 ISYS004 I Translation of FDs and SDs by phase 10; I 
I I I' I passed unchanged , 
~-------------+-------+------+------------+---------------------------------------------~ 
IATF 120 122 ISYS004 I Record Descriptions of levels 01-49, 66, 77,1 
I I I I I and 88. ATF-text is used as part of the I 
I I I I I dictionary entries I 
~-------------+-------+------+------------+---------------------------------------------~ 
IData A 120 122 ISYS004 I Constants defined by VALUE clauses. This I 
I (Incomplete) 1 I I I text has a 2-byte prefix for identification, I 
I I I I I but lacks location fields I 
~-------------+-------+------+------------+---------------------------------------------~ 
IPO 122 130 ISYS002 I Generated Q-Routines from OCCURS ••• DEPENDINGI 
I I I I I ON clauses I 
~-------------+-------+------+------------+---------------------------------------------~ 
IData Ie 122 121 ISYS003 I Translation of FDs and SDs by Phase 10; I 
I I' I I Passed unchanged , 
~-------------+-------+------+------------+---------------------------------------------~ 
IData A 122 121 ISYS003 I Remainder of the source program Data I 
I I 1 I I Division. This text has a 2-byte prefix fori 
, I I' I identification , 
~-------------+-------+------+------------+---------------------------------------------~ 
IDEF 122 121 ISYS003 1 Data-names and file-names from Data Divisionl 
I I I I , for use by phase 61 in producing the I 
I I I I I cross-reference listing. This DEF-text is , 
I '" I put out by phase 22 when SXREF, XREF, I 
I I I I I VERBREF, VERBSUM, or SYMDMP has been I 
I I I I I specified. When SYMDMP has been specified, I 
I I I I I phase 21 copies the text onto SYS004. If , 
I I' I I SXREF, XREF, VERBREF, or VERBSUM has not , 
I I" I been specified, phase 60 reads the text and , 
1 1 1 I I ignores it. I 
~-------------+-------+------+------------+---------------------------------------------i 
IFTL 122 121 ISYS003 I FDs and SDs I 
~-------------~-------~------~------------~---------------------------------------------~ 
11 Phase 60 is replaced by phases 62, 63, and 64 when the optimizer option (OPT) has been, 
I specified. I 
12 Error text is treated somewhat differently. It is written on SYS003 for phase 70 by , 
I phase 60 or 64 only if the ERRTBL table cannot accommodate it. It is produced by all I 
I phases betw~en phase ·01 and 51, and the accumulation is passed on SYS004. Phase 60 orl 
I 64 or phase 70 (if phase 60 or 64 text processing is bypassed or if SYNTAX is on) I 
I reads it from SYS004. I 
13 When OPT is specified, file SYS004 is used for REF-text. I l _____________________________________________________ ------------------________________ J 

Figure 3. List of Internal compiler Texts (Part 1 of 3) 
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r--------------T--------------------------T---------------------------------------------, 
1 I Produced or Passed 1 I 
,~------T------T------------i I 
I Text IBy(Ph) ITo(Ph) IOn(File) J Description 1 
~--------------+------+------+------------+---------------------------------------------i 
,Data A 121 160 or JSYS004 , Coding similar to assembler language for 1 
I I 164~' 1 translation into data and global table I 
1 I I I I portions of object module , 
~--------------+------+------+------------+---------------------------------------------i 
IDEF 121 160 or ISYS004 1 Data-names and file-names from Data Division I 
I I 164~ I J This DEF-text is put out by phase 22 when 1 
1 I I I J SXREF, XREF, VERBREF" VERBSUM, or SYMDMP has I 
1 J I I 1 been specified. When SYMDMP has been I 
I 1 I 1 I specified~ phase 21 copies the text onto 1 
I I I I I SYS004. If SXREF, XREF, VERBREF., or VERBSUM I 
1 I 1 1 I has not been specified, phase 60 reads the I 
I I I I 1 text and ignores it. I 
~--------------+------+------+------------+---------------------------------------------i 
IPO 121 130 ISYS002 I VCONs for system modules, such as logic 1 
1 I' I , modules that will be required., determined , 
I I I I , from Data Division statements 1 

~--------------+------+------+------------+---------------------------------------------i 
IDEF 130 160 or 'SYS004 , Procedure-names for use by phase 61 in I 
I' J 164~ 1 I producing the cross-reference listing , 

t--------------l------+------~------------+-----------------~---------------------------~ 
IP1 13014040r ;SYS003 ~ Further translatfon of PO-text. Names have I 
I I 135 I I been replaced by attri.butes: CORRESPONDING I 
L _______ + ___ 1 ___ 1 ______ ~ ~a..:e~ent~ hav..:.. be.:.n _exp~de~ _______ J 
Ip1A ~5 140 ISYS002 I P1-text with debug text included 1 

t-P2"--- - - :40- iso - TSYS001--i-;u~he;- translati';;:;- of -;';:'te';.- ;~~---1 
I I 1 1 1 precise and expanded version of Procedure I 
I I Division statements 1 

0TM ---- -t4; - }ss- iSYS~2- --t-;:n~nt.:;nal-c:mpi~e; te~ ~:';d-i:-c-;eatin;l 
L ______ +- __ -1 __ -L _____ 1':'2-t:.x=- for_ the _U'=:STR:'N:' ~e=-b _______ --' 

Ip2 145 150 and!SYS001 : Text for the VNSTRING verb ~ 
1 I 151 I I· I 
~--------------+------+------+------------+---------------------------------------------, 
1 Intermediate AI50 151 ,SYS002 1 Procedure A-text and optimization A-text I 
, 1 I I I elements with an identifying prefix of X'27'1 
I I' I I or x'2S' I 
~--------------+------+------+------------t---------------------------------------------i 
IOptimization AI50 160 or ISYS003 1 A special text, consisting of such items as I 
1 I 162~ 1 I virtuals and literals, used hy phase 60 or 1 
I I I I I phase 62 to eliminate storage duplication I 
~-------~-- ~- --~- ------!..----- ---- - -- ------ --------...f 
I~Phase 60'is replaced by phases 62, 63, and 64 when the optimizer option (OPT) has been 
I specified. 
12 Error text is treated somewhat differently. It is written on SYS003 for phase 70 by 
I phase 60 or 64 only if the ERRTBL table cannot accommodate it. It is produced by all 
I phases between phase 01 and 51, and the accumulation is passed on SYS004. Phase 60 or 
1 64 or phase 70 (if phase 60 or 64 text processing is bypassed or if SYNTAX is on) 
I reads it from SYS004. 
13 When OPT is specified, file SYS004 is used for REF-text. 
f4When WITH DEBUGGING MODE is specified and there are 'USE FOR DEBUGGING declaratives 
1 present. 
ISWhen UNSTRING is encountered. L _________________________________________________ 1 

Figure 3. List of Internal Complex Texts (Part 2 of 3) 
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r--------------T--------------------------T---------------------------------------------, 
I I Produced or Passed I I 
1 ~------T------T------------~ 1 
1 Text IBy(Ph)ITO(Ph)lon(File 1 Description I 
~--------------t------+------t------------+---------------------------------------------1 
IProcedure A 151 160 or ISYSOOl I Coding similar to assembler language coding. I 
1 I 162 andl I It is ready for conversion into the object I 
1 1 163 1 1 I module I. 
~--------------+------+------+------------+---------------------------------------------~ 
loptimization AI51 160 or ISYS003 1 A special text, consisting of such items as I 
I I 162 1 1 1 virtuals and literals, used by phase 60 or I I 

I I I I I phase 62 to eliminate storage duplication I 
~--------------+------+------+------------+---------------------------------------------~ I Procedure A1 163 164 ISYS002 1 Coding produced from Procedure A-text, 1 
I I 1 1 1 optimized to eliminate unnecessary Procedure I • 
I I I I I Division instructions. It is similar to I 
I I I I I assembler language, and is ready for 1 ~ 
I I I I I conversion into the object module I 
t--------------T------T------t------------t---------------------------------------------~ 
IE 160 or 170 ISYS003 1 Error Text 2 1 
I 164 1 I 1 1 I 
~--------------+------+------+------------+---------------------------------------------~ 
IE 1 J70 ISYS004 1 Error Text 2 I 
~--------------+------+------+------------+---------------------------------------------~ I REF 160 161 ISYS003 1 For cross-reference table. This text is I 
I ~------+------+------------~ passed only if the SXREF, XREF, VERBREF, I 
I 164 1 161 ISYS004 3 1 or VERBSUM option is in effect I 

t~;;-----------t~o-~~-t~~----t;;;oo~------t-;~~-~;~;;:;~;~~~~~~-~;bl~~--;hi;-~~;~-i;----1 • 
1 164 1 1 1 passed only if the SXREF, XREF, VERBREF, or I 
I I I I I VERBSUM option is in effect I 
~--------------+------+------+------------+---------------------------------------------~ I Debug 160 165 ISYS002 1 For object-time debugging. This text is I 
I I I 1 I passed only if the SYMDMP or STATE option isl 
I I I I I in ef f ect I 
~--------------i------i------i------------i-----------__________________________________ ~ 
11 Phase 60 is replaced by phases 62, 63, and 64 when the optimizer option (OPT) has been 1 
1 specified. 1 
12 Error text is treated somewhat differently. It is written on SYS003 for phase 70 by 1 
I phase 60 or 64 only if the ERRTBL table cannot accommodate it. It is produced by alII. 
I phases between phase 01 and 51~ and the accumulation is passed on SYS004. Phase 60 orl 
1 64 or phase 70 (if phase 60 or 64 text processing is bypassed or if SYNTAX is on) I 
1 reads it from SYS004. I 
13 When OPT is specified, file SYS004 is used for REF-text. I 
I~When WITH DEBUGGING MODE is specified and there are USE FOR DEBUGGING declaratives I 
I present. I 
I 5When UNSTRING is encountered. L _______________________________________________________________________________________ 1 

Figure 3. List of Internal Compiler Texts (Part 3 of 3) 

GROUP 1: Control and Initialization 

Phase 00 controls the flow. It receives 
control from and relinquishes it to the DOS 
system. It interfaces with the system for 
such Control Program services as 
input/output requested by other phases. 

Phase 00 also serves as an interface 
between the other phases, controlling the 

18 Section 1. Introduction 

flow and holding shared information in 
COMMON (see "Section 5. Data Areas"). 
After each phase, except phase 80, control 
returns to phase 00, which links to the 
next one; phase 80 returns control to the 
DOS/VS system. The Table Area Management 
Executive Routines (TAMER), part of phase 
00, allocate storage and process tables for 
the other routines. The "Table and 
Dictionary Handling" chapter describes the 
funct~on of TAMER. For descriptions of • 



• 

• 

• 

• 

• 

tables handled by TAMER, and for the 
dictionary format, see "section 5. Data 
Areas". 

Phase 01 is logically a subroutine of 
phase 00 but does not remain in storage 
once its tasks are accomplished. This 
phase sets the options applicable for the 
compilation and opens all files. 

If the BASIS or COpy function is used, 
the LIB option must be specified on the CBL 
card. When LIB is specified, Phase 04 
reads the source program and resolves BASIS 
and COpy statements by performing syntax 
analysis on these statements and by writing 
the user created COBOL libraries inline 
with the remainder of the source program on 
SYS004. E-text for BASIS and COpy 
fUnctions is written on SYS003 and the 
entire source language listing is produced 
on SYSLST (or SYS006 for LVL option). 

GROUP 2: Reformatting the Source Deck 

If the LST option is specified, phases 
05, 06, and 08 produce a reformatted source 
program with embedded cross-reference 
information and a summary of cross-reference 
information on SYSLST. Optionally, they. 
also produce a reformatted source deck on 
SYSPCH. These phases also write the source 
program on SYS004 • 
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GROUP 3: 'l'ranslating the Identification, 
Environment, and Data Divisions 

Phases 10, 20, 22, and 21 process the 
Identification, Environ~ent, and Data 
Divisions, with the exception of the Report 
section, if any, (discussed with Group 3, 
below). Those source statements requiring 
translation are changed to Data IC-text in 
phase 10. Each of the other three phases 
translates a portion of this Data IC-text 
into Data A-text. The result is later 
joined to the Procedure Division by Phase 
60 or to Phase 64 (Group 4, below) if the 
optimizer option has been specified. 

DEF-text, which provides references to 
data-names and file-names required for 
cross-reference listings, is created in 
phase 22 and passed through phase 21 to 
phase 60 or phase 64. Phase 22 also enters 
complete entries for LDs and RDs 
(Record-level descriptions) and partial 
(dummy) entries for SDs and FDs in the 
dictionary. The SO and FD entries are 
completed by phase 21, and the dictionary 
is then ready for use by phase 30 and by 
phase 25 (if the SYMDMP option is in 
effect). PO-text, the first form of 
internal procedure text (see Group 3 
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below), is created by phase 22 for 
Q-Routines and by phase 21 for VCONs. 
Q-Routines are special routines created to 
handle OCCURS clauses with the DEPENDING ON 
option. They are explained further in the 
chapter on phase 22. The PO-text is placed 
on SYS002 for later use by phase 30. 
~'inally, if the LIST option is in effect 
and the LST option is not in effect, phase 
10 produces a source language listing of 
the Identification, Environment, and Data 
Divisions on SYSLST (or SYS006 for LVL 
option). (If LIB was specified, the source 

I listing is produced by Phase 04.) 

Each of these phases scans its input 
text for errors and adds any necessary 
diagnostics, written in E-text, to the 
textual flow. The accumulated E-text is 
intermingled with the Data A-textand 
DEF-text on SYS004, and all three provide 
part of the input for Phase 60 or Phase 64. 
If a listing of error messages is to be 
produced, Phase 70 is later called in to 
produce it. 

The translation process can be 
visualized from the contents of the work 
files produced by the phases. These work 
files are shown in Figure 4. Note that, in 
addition to the contents shown, the work 
files contain E-text and DEF-text. The 
texts are intermingled on the work files, 
but they are readily distinguishable by 
their prefixes. The formats of the texts 
are shown in "Section 5. Data Areas." 

Group 4: Translating the Procedure 
DivisIon 

If the Report Writer facility is 
required, phase 00 calls on phase 12. This 
phase reads the Report Section of the Data 
Division, generates the report program in 
PO-text, and writes it on SYS002. Phases 
11, 30, 35 (if USE-FOR-DEBUGGING), 40, 45 
(if UNSTRING), 50, 51, and 52 then process 
the Procedure Division. 

Phase 11 encodes the source program's 
procedure Division into PO-text, and adds 
it to SYS002. It also begins the 
dictionary by placing procedure-names and 
their attributes in it. SYS002 and the 
dictionary, with the additions from phases 
22 and 21, later provide input for phase 
30. 

Phase 30 uses the information in the 
dictionary to replace each name with its 
attributes. It performs any other 
processing requiring the dictionary and 
then releases the dictionary's storage 
space. It also translates the PO-text into 
Pi-text. The text is changed into P2-text 

,by phase 40, and into Procedure A- and 
I Optimization A-texts by phases 50 and 51. 
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IThese last two texts are placed on SYS001 
and SYS003 for phase 60 or phase 62~ 

Phase 60 converts Procedure A-text into 
the machine language program. When the 
optimizer option (specified by OPT on the 
CBL card) is in effect, phases 62 and 63 
read Procedure A-text and phase 63 converts 
it into Procedure Ai-text and passes it to 
phase 64. Phase 64 then converts Procedure 
Ai-text into the machine language program. 

Phase 11 also writes a source listing of 
the Procedure Division on SYSLST (SYS006 
for LVL option) if the LIST option is in 

leffect. (If LIB was specified, Phase 04 
writes the source listing.) Phase 30 
writes a glossary on SYSLST (SYS006 for LVI 
option) if the SYM option is in effect. 
Phase 30 also creates DEF-text for 
procedure-names and places it on SYS004 fo] 
later use in producing the cross-reference 
listing. 

Each of these phases scans its input 
text for errors and adds any necessary 
diagnostics, written in E-text, to the 
textual flow. The accumulated E-text is 
intermingled with the internal procedure 
text until it is isolated by Phase 51 and 
added to SYS004 for phase 60 or phase 64. 

GROUP 5: Assembly 

The function of phase 60 or of phases 
62, 63, and 64 is to produce from the 
texts, tables, and counters that have been 
created by the earlier phases a machine 
language program that is suitable for inpu1 
to the linkage editor. Phases 62, 63, and 
64 are an optional version of phase 60 and 
are used ihstead of phase 60 when the 
optimizer option <OPT) is requested. 

Phase 60 produces code that has been 
optimized for literals, virtuals, source 
procedure-names, and compiler-generated 
procedure-names. Phases 62, 63, and 64 
produce code that has been optimized for 
instructions generated from the Procedure 
Division as well as those items optimized 
for by phase 60. To produce the object 
module, the Data A-text on SYS004, the 
Procedure A-text on SYSOOl (used by phase 
60) or the Procedure Ai-text on SYS002 
(used by phase 64), and the Optimization 
A-text on SYS003 are used. Phase 63 
creates Procedure Ai-text from Proced~re 
A-text. 

The object module is written, according 
to the options that are in effect~ as an 
object deck on SYSPCH if DECK is in effect 
as an object listing on SYSLST (SYS006 for 
LVL option) if LISTX is in effect, as inpu 
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r------------T------------------T-------------T-----------------------------------------, 
J Work File I Produced By I Read By I contents I 
~------------+------------------+-------------+-----------------------------------------~ I SYS003 I Phases 10 & 12 I Phase 20 I Data Division, in Data IC-text I 
~------------+------------------+-------------+-----------------------------------------~ 

SYS004 Phase 20 Phase 22 1. FDs and SDs, in Data IC-text I 
I 

2. Objects of RENAMES clauses, in Datal 

3. 

IC-text I 

Table handling keys, in Data 
IC-text 

I 
I 
I 
I 

4. Constant definitions in incomplete I 

5. 

Data A-text I 

Remainder of Data Division, in 
I 
I 

ATF-text I 
~------------+------------------+-------------t-----------------------------------------~ I SYS003 I Phase 22 I Phase 21 I 1. FDs and SDs, in Data IC-text I 
I I I J I 
I I I I 2. Remainder of Data Division, in Datal 
I I I I A-text I 
~------------+------------------+-------------+-----------------------------------------~ 
I SYS004 I Phase 21 I Phase 60 I Data Division in Data A-text. I 
I I I or 64 I I 
L ___________ -~------------------~-------------~-------__________________________________ J 

Figure 4. Contents of Work Files Used in Translating the Data Division 

• 

• 
to the Linkage Editor on SY~LNK if either 
LINK or CATAL is in effect, and as a 
condensed object listing on SYSLST (SYS006 
for LVL option) if CLIST is in effect. 

portion of the Task Global Table in the 
object module and allocates space after 
INIT3 for the table used by the COBOL 
library object-time subroutine ILBDFLWO. • 
For any of these options, phase 65 writes 
the end card in the object module, writes 
information in the TGT, and does the 

GROUP 6: Final and Diagnostic Output 

Final and diagnostic output for the 
compiler consists of the object module 
discussed above and other optional 
information. 

If the SXREF or the XREF option is in 
effect, phase 60 or phase 64 reads the 
DEF-text from SYS004 and places it on 
SYS001. Phase 60 or 64 writes the 
necessary REF-text, placing it on SYS003 or 
SYS002, respectively. phase 00 calls Phase 
61, an optional phase, which produces a 
cross-reference listing on SYSLST (or 
SYS006 for LVL option). 

If the SYMDMP option is in effect~ phase 
25 is called to create tables in the Debug 
File used by the object-time COBOL library 
subroutines in producing the formatted 
dump. If the SYMDMP, STATE, or FLOW option 
is in effect, phase 60 produces debugging 
information and passes it to phase 65, an 
optional phase. For SYMDMP, phase 65 
completes the Debug File; for STATE, it 
uses the debugging information written by 
phase 60 to produce two tables in the 
object module; for FLOW, it places th~ 
number of traces requested in the variable 

20 Section 1. Introduction 

processing necessary for segmented programs 
and programs that use the SORT verb or 
MERGE verb. 

Phase 70 produces an error listing on 
SYSLST (SYSOO'6 for LVL option) and is only 
given control if source program errors were 
detected. Phase 00 calls phase 70 and the 
input to the phase in E-text. Any phase • 
which found an error prod'uced an' E-text 
element, specifying the error message to be 
written. These E-text elements are 
collected by phase 60 or phase 64 and used 
'to produce the list of error messages (and 
warning messages if the user requested 
them). 

Phase 80 scans the source program on 
SYS006 for deviations from the Federal 
Information Processing Standard (FIPS) and 
issues messages along with the source program 
listing' on SYSLST. 

~OMPILER OPTIO~S 

Phase 01 stores information in COMMON in • 
accordance with the options which are to 
control the compilation step. 



• 

• 

• 

• 

• i 

All of the following options except 
LINECT may be set by the user at 
installation time as defaults or by the 
programmer on the OPTION control card. 
LINECT may be set at installation time as a 
default or by the operator. 

If no Lister options are in effect and 
an option causes output to be written on 
SYSLST, the output is written directly on 
SYSLST, if the NOLVL option is in effect. 
If the LVL option is in effect, the output 
is written on SYS006, which is used by 
phase 80 to produce a listing on SYSLST. 

CATAL The object module is 
placed on SYSLNK and 
catalogued in the core 
image library after link 
editing. 

DECK or NODECK A deck is produced on 
SYSPCH. 

DUMP or NODUMP A listing of registers 
and storage is printed 
when an abnormal program 
termination occurs. 

ERRS or NOERRS Compiler diagnostics are 
printed on SYSLST. 

LINECT=nn The specified number of 
lines (Inn') are printed 
on each listing page. 

LINK or NOLINK The object module is 
placed on SYSLNK. 

LIST or NOLIST The source module is 
printed on SYSLST. If 
LST is in effect, NOLIST 
is ignored. 

LISTX or NOLISTX The object module is 
printed on SYSLST. 

LOG or NOLOG 

SYM or NOSYM 

XREF or NOXREF 

A listing of all control 
statements is printed. 

Global tables, literal 
pools, register 
assignments, and 
glossary listing are 
printed on SYSLST. 

A cross-reference 
listing is printed on 
SYSLST. 

The following options may be set by the 
programmer using the CBL card or by making 
appropriate entries in source library 
member C.CBLOPTNS. Any number of eBL 
cards may be used. The default cases are 
underlined. 
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ADV or NOADV 

I~ or QUOTE 

BUF=nnnnn 

CATALR or 
NOCATALR 

Indicates whether or not 
records for files with 
WRITE ••• ADVANCING need 
reserve the first byte for 
·the control character. 
ADV specifies that the 
first byte need not be 
reserved. 

The apostrophe or the 
double quotation mark 
has been used to 
delineate literals or 
represents the character 
used when the figurative 
constant QUOTE is used. 

Each compiler work file 
buffer is assigned 
'nnnnn' bytes of 
storage. The minimum is 
512 bytes, and the 
maximum is the maximum 
block size for the 
storage device used. 
The default is 2048 
bytes. 

CATALR indicates that 
CATALR card images are 
to be written on the 
SYSPCH file if DECK is 
specified on the OPTION 
card. This allows the 
object modules produced 
by the compiler to be 
catalogued in the 
relocatable library. 
The module names on the 
CATALR cards follow the 
same rules as the phase 
names in the compiler 
produced PHASE cards 
according to the 
segmentation and sort 
phase naming 
conventions. 

CLIST or NOCLIST Global tables, literal 
pools, register 
assignments, and a 
condensed listing are 
produced. If OPT is 
specified, the starting 
address of each 
Procedure Block (PBL) is 
also listed. The 
procedure portion 
contains source card 
numbers and the relative 
location of the first 
generated instruction 
for each verb. This 
option overrides 
NOLISTX. The default is 
LISTX. 
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COUNT or NOCOUNT 

FLAGW or FLAGE 

FLOW =(n[n]) 

LANGLVL 1 or 2 

LIB or 
NOLIB 

COUNT indicates that an 
execution su~mary is to 
be produced at the end 
of execution of the 
compiled program. If 
both COUNT and STXIT are 
desired, the program 
unit requesting COUNT 
either must contain the 
request for S~XIT or 
must be entered before 
the program unit that 
requests STXIT. When 
COUNT is in effect, the 
maximum number of verb 
blocks is 32,767. 

All warning and error 
diagnostics (FLAGW) or 
only error diagnostics 
(FLAGE) are listed. 

A formatted trace (i.e., 
a list containing the 
program identification 
and statement numbers) 
corresponding to a 
variable number of 
procedures executed 
prior to an abnormal 
termination is printed 
on SYSLS~. FLOW must 
not be specified for the 
same compilation as OPT 
or STXIT. 

Indicates what level of 
the American National 
Standard (ANS) COBOL 
definition should be used 
by the compiler when it 
encounters those few 
language elements whose 
meaning changed from 1968 
to 1974. The ANS 
X3.23-1968 interpretation 
is indicated by LANGLVL(1) ; 
the ANS X3.23-1974 inter­
pretation is indicated by 
LANGLVL(2) , which is also' 
the default. New language 
elements (those not in the 
1968 ANS standard at all) 
are unaffected by this 
option. 

LIB indicates that BASIS 
and/or COpy statements 
are in the source 
program. If either COpy 
or BASIS is present, LIB 
must be in effect. If 
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I LVL=c or 
NOLVL 

OPT or NOOPT 

PMAP=n 

neither COpy nor BASIS 
statements are present, 
use of the NOLIB option 
yields more efficient 
compiler processing. 

Indicates whether the 
Federal Information 
Processing Standard 
flagger is to be 
activated. c indicates 
the level of the 
standard to be checked 
(A = low; B = low 
intermediate; C = high 
intermediate; D = full 
standard). WhenLVL=c 
is designated as the 
default at installation 
time, NOLVL can not be 
specified at 
compile-time. 

The object module is 
optimized by Phases 62, 
63, and 64 for 
instructions generated 
from the Procedure 
Division. If OPT is 
specified, the starting 
address of each 
Procedure Block (PBL) is 
also listed. OPT must 
not be. specified for the 
same compilation as 
SYMDMP, FLOW, or STATE. 

This option enables the 
user to request a 
relocation factor an" to 
te added to the location 
counter field in the 
object code listing. 
The relocation factor 
ann is a hexadecimal 
number of from one to 
eight digits. If the 
PMAP option is not 
specified, the 
relocation factor is 
assumed to be zero. If 
the PMAP option is 
specified in a segmented 
program, the object code 
listing for segments of 
priority higher than the 
segment limit (default = 
49) will not be 
relocated. This option 
is in effect only if 
LISTX is specified. .. 

• 

• 

• 

• 

• 
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., SEQ or NOSEQ 

SXREF or NOSXREF 

SPACE1, SPACE2, 
or SPACE3 

'I'he source statements 
are (SEQ) or are not 
(NONSEQ) sequence 
checked. If LST is in 
effect, this option is 
ignored. 

An alphabetically 
ordered cross-reference 
listing is printed on 
SYSLST. SXREF overrides 
XREF, which is specified 
on the OPTION control 
card. The default value 
is XREF. 

The output listing is 
single, double, or 
triple spaced. 
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STATE or NOSTATE ~he number of the 
statement being executed 
at the time of abnormal 
termination is printed 
on SYSLST. STATE must 
not be specified for the 
same compilation as 
SYMDMP, OPT or STXIT. 

STXIT or NOSTXIT Control is passed to a 
user error procedure if 
an error occurs on a 
unit-record file. If 
both COUNT and STXIT are 
desired, the program 
unit requesting COUNT 
either must contain the 
request for STXIT or 
must be entered before 
the program unit that 
requests STXI~ • 



• 

• 

• 

• 

• 
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• 

• 
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SUPMAP NOSUPMAP Causes the CLIST and LISTX 
options to be suppressed 
if an E-Ievel diagnostic 
message is produced by the 
compiler. For the DECK 
option., refer to OBJECT 
MODUtE in the chapter 
"Interpreting Output." 

SYMDMP[=filename] Indicates to the compiler 
that execution-time dumps 
might be requested for 
the program currently 
being compiled. If dumps 
are desired, the 
programmer.must provide 
the required control cards 
at execution time. For 
storage considerations at 
execution time, see 
Appendix F: "System and 
Size Considerations." 

Use of the symbolic debug 
option necessitates the 
presence of an additional 
work file, SYSOOS, at 
compile time. Under 
DOS/VSE Advanced 
Functions, Release 2 and 
up, workfile SYSOOS must 
not be specified in VSAM 
space. The "filename" 
parameter enables the 
programmer to specify a 
name for the SYSOOS file 
that he can retain. If no 
filename is specified, 
IJSYSOS will be used. 
When several COBOL 
programs are link-edited 
together, the "filename" 
parameter enables each to 
have a unique SYMDMP name. 
Compile and execution must 
be done in the same job 
stream. The SYSOOS file 
is deleted at end of job. 
For a tape file, only 
unlabeled tapes may be 
used, and the filename in 
the SYMDMP=filename 
parameter is ignored. 

SYMDMP and STXIT, SYMDMP 
and STATE, and SYMDMP and 
OPT are mutually exclusive 
options, that is, no more 
than one may be in effect 
during a given compilation. 
(However, the facilities 
provided by STATE are 
automatically included 
wi th SYMDMP.) In addition, 
SYMDMP and STXIT are 
mutually exclusive at 
execution-time. Additional 

SYNTAX 
CSYNTAX 
NOSYNTAX 
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information on the 
symbolic debug option and 
the required execution­
time control cards can be 
found in the chapter 
"Symbolic Debugging 
Features." 

~: 

If NODECK and NOLINK are 
requested on the OPTION 
control statement and 
either SYMDMP or OPT is 
specified on the caL card, 
the SYMDMP or OPT 
specification is ignored. 

Indicates whether the 
source text is to be 
scanned for syntax 
errors only and 
appropriate error 
messages are to be 
generated. For 
conditional syntax 
checking (CSYNTAX), a 
full compilation is 
produced as long as no 
messages exceed the W 
level. If one or more 
C-level or higher 
severity messages are 
produced, the compiler 
generates the messages 
but does not generate 
object text. 

Notes: 

1. When the SYNTAX 
option is in effect, 
all of the following 
compile-time options 
are suppressed: 

OPTION control 
statement: LINK, 
DECK, XREF 

CBL statement: 
SXREF, CLIST, LISTX, 
VERBSUM, VERBREF, 
COUNT 

In addition, SYM output 
with the exception of 
the glossary listing 
is suppressed. 

2. When conditional 
syntax-checking is 
requested, the 
preceding options are 
suppressed only if 
one or more E- or 
D-Ievel messages are 
generated. 
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3. Unconditional syntax 
checking is assumed 
if all of the 
following 
compile-time options 
are specified: 

OPTION control 
statement: NOLINK, 
NOXREF, NODECK 

CBL statement: 
SUPMAP, CLIST, 
VERBSUM. VERBREF. 
SXREF, and LISTX are 
not specified 

TRUNC or NOTRUNC Standard or nonstandard 
truncation will be 
applied to computational 
items. If standard 
(TRUNC), items are 
truncated according to 
their pictures~ if 
nonstandard (NOTRUNC), 
they are truncated 
according to the actual 
amount of storage 
occupied. 

VERB or NOVERB Indicates whether 
procedure-names and 
verb-names are to be 
listed with the 
associated code on the 
object program listing. 
VERB has meaning only if 
the LISTX or CLIST 
compiler option is 
specified, if READY 
TRACE is used in the 
source program, or if 
VERBSUM, VERBREF, or 
COUN'l' is specif ied. 

VERBREF or VERBREF indicates that 
NOVERBREF a verb cross-reference 

listing is to be 
produced for the 
compiled program. 

VERBSUM or VERBSUM indicates that 
NOVERBSUM a verb summary listing 

is to be produced for 
the compiled program. 

~ or NOZWB Indicates whether the 
compiler is to generate 
code to strip the sign 
when a signed external 
decimal field is 
compared to an 
alphanumeric field. ZWB 
specifies stripping. 
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The following Lister options may be set 
by the programmer using the LST card. The 
default cases are underlined. 

COPYPCH or 
NOCOPYPCH 

DECK or NODECK 

LSTONLY or 
LSTCOMP 

PROC=lCOL or 
PROC=2COL 

COPYPCH indicates that the 
updated and reformatted 
copy libraries are to be 
punched. If the Lister 
DECK option is in effect, 
the libraries will be 
punched as part of the 
source deck. If the 
Lister NODECK option is 
in effect, the libraries 
will be punched as a 
separate deck. 

DECK indicates that an 
updated source deck is to 
be produced. If the 
COPYPCH option is in 
effect, the updated source 
deck will include the 
updated and reformatted 
copy libraries. 

LSTONLY indicates that a 
listing of the reformatted 
source program is to be 
produced, but that the 
program is not to be 
compiled: if the Lister 
DECK option is in effect 
the updated source deck 
will also be produced. 
LSTCOMP indicates that, 
in addition to the listing 
and optional deck produced 
by the LSTONLY option, 
the source program is to 
be compiled. 

PROC=lCOL indicates that 
the Procedure Division is 
to be listed in single­
column format. PROC=2COL, 
which can be specified 
only if the printer has 
132 print positions, 
indicates that the 
Procedure Division is to 
be listed in double­
column format. 

• 

• 

• 

• 

• 
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PHASE 00 

Phase 00 (ILACBLOO), the interface 
. between the COBOL compiler and the DOS/VSE 
System, is resident in storage throughout 
compilation. Its major functions are: 

• Receiving control from the DOS/VSE 
System and, at the end of compilation, 
returning control to it. 

• Performing reallocation and linkage 
after each of the other phases has 
completed its operations. 

• Handling input/output requests from the 
other phases. 

• Manipulating tables for the other 
phases. 

• Providing a communications area 
(COMMON) for the other phases.--

• processing terminal error conditions. 

RECEIVING CONTROL FROM AND RETURNING IT TO 
THE SYSTEM 

compilation is invoked by an EXEC 
control card. Phase 00 is entered at entry 
point START. Routine LINKA calls phase 01, 
and passes to it the parameters for 
processing and the addresses of certain 
areas in phase 00 for phase 01 to fill in. 

When phase 60, 64, 65, 61, or 70 is the 
last phase, it calls phase 00 after its 
processing is complete. Routine SKPLNK uses 

I register 14 to return control to the DOS/VSE 
System. If an error occurs that stops 
compilation (see "Unrecoverable Error 
Conditions" in this chapter), routine 
TRMNATE prints a message and returns 
control to the system with a CANCEL or DUMP 
macro instruction. If an error occurs and 
OPT is specified, phase 62 returns to phase 
00 with a CANCEL code. When LVL is in 
effect, phase 80 is the final phase and it 
returns control directly to the system. 

Phase 00 keeps track of which processing 
phase is currently active by means of a 

Licensed Material - Property of IBM 

SECTION 2. METHOD OF OPERATION 

two-byte cell named LINKCNT. Routine LINKA 
increments LINKCNT by two before it links 
to the next phase, so that, for example, 
the value of LINKCNT is four at entry to 
phase 10. If phase 70 is not executed, or 
if termination is abnormal, the termination 
routines set LINKCNT to the value it would 
have on entry to phase 70, that is, the 
hexadecimal value '26'. The location of 
LINKCNT is internal to phase 00. 

Figure 4 traces the routines used by 
Phase 00 for both normal and abnormal end 
of compilation. 

PROCESSING BETWEEN PHASES 

Other phases call phase 00 for 
between-phase processing or for 
input/output request with the following 
sequence: 

L 
BALR 
DC 
DC 

Notes: 

register,=A(COS) 
O,register 
X'XY' 
X'ZZ' 

See figure 5. 
See figure 5. 

1. A(COS> is the relocated address of the 
entry point to phase 00. Routine 
LINKPHl passes this address in 
register 1 to each phase that it calls 
into storage. 

2. 'XY' is a hexadecimal linkage code. 
'x' bits indicate the function to be 
performed. 'Y' bits indicate the 
affected file. 'Y' bits are ignored 
when the function does not involve a 
file. See Figure 5 for 'XY' values. 

3. ~ZZ· indicates functions to be 
performed by phase 00. See Figure 5 
for ·ZZ· values. 

Other phases call the table handling 
routines of phase 00 at the entry point of 
each routine. These routines are discussed 
in "Appendix A. Table and Dictionary 
Handling." 

Phase 00 24.1 
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r------T--------------T-----------------------------------------------------------------, 
IX codelRoutine Calledl Function of Routine I 
~------+--------------+----------------------------------------------------~------------~ o I READ Read a utility file. Pass back to the calling rout1ne the 

I storage address of the logical record. If Y is 9, read a COpy 
I or BASIS library. 

1 

2 

3 

4 

6 

7 

1 
I WRITE 
I 
I 
IWRITEA 
I , 
I 
ITRMNATE 
I 
~SKIP 
I 
I 
I 

CLOSET 

READQ 

PUTN: Write IC-text, where the calling routine gives the 
record's address in register 2, and its length in register 3. 

PUT: write a record~ where the calling routine gives the 
record's address in register 2, and the first two bytes of the 
record define its length. 

Cancel job. A D-level error has been encountered. 

position the printer. The exact function is determined by a 
second parameter byte as follows: 

X'Ol' 
X'02' 
X'03' 

Skip one line 
Skip two lines 
Skip three lines 

purge, if necessary. and rewind the indicated file. If the 
second parameter byte (ZZ) contains X'OO', last use of file was 
to read. If the second parameter byte (ZZ) contains X'Ol', last 
use of file was to write. 

Read SYSIPT. 

1 9 SEGPNT position the access mechanism to a disk address supplied by the 
I calling routine (on SYS001) and read the record (see phase 60 
I I and phases 62 and 63). 
I I 
I A ILINKB Issue a RETURN macro to terminate the previous phase. 
I I 
I B IEOJ Return to the system. 
I I I C ISEGNOTE Write the current record, if required, in a short block, and 
I I pass back to the calling routine the relative disk address of 
I I the next record to be written on SYSOOl (see phase Sl). 

I! D rEJECT Eject to next page • 
I I 
, E ,CLOSER Flush the buffer. Do not write an end-of-file indicator (see 
" F). If the second parameter byte (ZZ) contains X'CC', call was 
'I not from phase 00 internally but from another phase. 
I I 
I F I CLOSER When a file is to be closed, move 'FF- and an end-of-file code 
I I into the buffer, pad the buffer with zeros, check the previous 
I' I input/output operation, and write out the file. I 
~------~--------------~-----------------------------------------------------------------~ 
Y code File ZZ Code Meaning I 

o SYS005 X'Ol' NOTE macro instruction to retrieve the absolute address I 
1 SYSOOl X'02' POINT macro instruction to cause processing to start at I 
2 SYS002 the specified block in the file I 
3 SYS003 X'03' POINTS to rewind the file I 
4 SYS004 X'04' WRITE UPDATE (disk only) I 
S SYSIPT X'OS' When preceded by a X'22', WRITE on SYS002 from SYSOOS I 
61 SYSLST buffer with a buffer size of S12 bytes; when preceded by a I 
7 SYSPCH X'02', READ from SYS002 into SYSOOS buffer with a buffer I 
8 SYSLNK size of 512 bytes. I 
9 SYSSLB C'nnnn' nnnn is a four-character D-level message number if X=3. I 

I I 
11Also for SYS006 when LVL is in effect. I L _____________________________________________________ - _____________ ~--_~_~~~-------J 

Figure 5. Linkage Codes to Phase 00 
Phase 00 25 
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When the linkage code indicates end of 
phase the following occurs: 

• Routine LINKB issues RETURN macro to 
terminate calling phase. 

• Control passes to the instruction 
following the LINK instruction in 
routine LINKA. 

• Files are purged. 

• If necessary, an interlude routine is 
called (INTl after phase 10; INT11 
after phase 11, etc.). The interlude 
routine rewinds files, sets up POINT 
table buffers, determines next phase, 
etc. 

• Routine LINKA updates LNKCNT, sets 
switches for TAMER, loads and calls the 
next phase. 

Figure 6 shows the conditions under 
which optional phases are called. Figure 8 
shows the flow of control for processing 
between phases. 

Use of buffers by files in each phase is 
predetermined and is described in Figure 
10~ Buffer addresses are recorded in a 
buffer pointer table. phase 00 contains a 
pointer to the current buffer address. 

Phase 01 opens all files. 

Phase 00 closes work files as they are 
no longer needed. 
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r--- - -,--- -----,--------. 
I I I Compiler I 
I Optional I Preceding I Option or , 
i Phase Phase Feature 
I ______ ~---------L--------J 
I 04 I 01 I LIB I 

1--05-- -i-ol-;;o4--t~;T------i 
1 ___ -- ---1--- ---- __ 1. - - - -----; 
~-~6--- ~ ___ ~5 ____ J_::s.:: _____ ~ 
I 08 I 0 7 ~ LST I 
~-----~-------~---------I' 12 I 10 I Report I 
I I Writer I I------

T
- _____ ...l _______ --I 

I 25 I 21 r SYMDMP , 
1--- - - --- ------ -.l-- -------1 
I 35 l 30 I USE FOR I 
I I DEBUGGING I 
I~---- ,-------J--------; 
~ _~ __ i __ ~O ___ ~ _ UNSTRIN~ __ ~ 

I 61 " 60 I XREF I 
I 64 SXREF I 
• I 65 I VERBSUM I 
I I I VERB REF I 
~-----~------~------~ t ~~ l 51 I OPT I 
I 64 I I , 

• 

• 
~------~-------~-------~ 
I 65 I 60 II ·SYMDMP I 
I I 64 I 
~------r_---- --1"--------
I 70 I Varies IIf errors in : 
I , source program 
I------t------ - --l- ------~ 
I 80 I 60 I LVL I 
I I 61 I I 
I I 64 I I 
I I 65 I I 
L ____ -_l ___ ~~ ____ J __________ _.J 

• 
Figure 6. Optional Phase Processing • 
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Abnormal Flow 

CANCEL reque,t 
BASIS Library 
not found 

iRequest received 
Ifrom either phase 
101, 60, 62, 70, or 
Ifrom TAftE! 
I 

i 

, , 
I 
I 
I 
V 

ITR!!NATE Routine 
I 

i 
ICBNOPND 
I 
I 
I , 

, 
I 
I 

IPrint error message I 
set I Ion printer. 

ILINltCIT to 
Ihexadecimal 26. , 

I 
I 
I 
V 

Cancel Job 

Dump if request vas 
received from TAftER 

I , 
, 

Routine 
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Normal Flow 

X'BO' Request from 
phase 70 

i 
ILINltB , Routine 

, , 
I 

I Issue 
I 

RETURN macro. I , 
, , 

I , 
I 

(LINlBA) V 
i 
IPURGE ROUTIlfE 
I 
,Purge files, 
,necessary. 

, 
IINT7 
I 
,Close 
I 
I , 
• 

i 

, 
I 
I , 
V 

Routine 

files. 

, 
I , , 
v 

if 

,SlPLIl Routine 
I 
,Turn off LIIK bit 
lin System Co •• uni­
Ication Region if 
IE-level source 
lerrors were en­
Icount.ered 
IIssue EOJ macro. 
I 

, 

Figure 7. Flow of Control at End of Compilation (Normal and Abnormal) 
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file is double buffered, and checks to • 
determine whether the operation was 
completed successfully. If necessary, 

PHASE INPUT/OUTPUT REOUESTS 

Phase 00 translates all phase 
input/output requests into system macro 
instructions or SVCs. It switches the 
buffer pointers in the POINT table if the 

TAftER hand~es dictionary spill during phase 
processing (see "Appendix A. Table and 
Dictionary Handling"). Figure 9 shows the 
input/output requests for each phase. 

processing Phase * 
• 1<------------------------------------, 

BALR J---, 

~----------------------~, 1 

COS 

I 
1 
1 

~----------------------~i 1 Analyze 
X parameter 
(see Table 4) 

1<-' 
1 i 

1-1---->1 
1 
1 

i I 
TAftER Routine (optional) 1 I 
--------------,. 1 .--->1 

Reallocate 
storage 
for tables 

1<--' I 1 
I 1 1 11--___ ' 1 

LINKB 

Terminates calling 
phase by issuing 
a RETURN macro 
instruction 

INT Routine 

LINK! , , 
ILoad new 1<--, 
Iprocessing phase 1 
I I 
I 1 
I I , , 

L---..i Call phase 1 
, I 

~----->'Deter.ines value , 
lof next interlude, 

r--t routine , 
I I I 

~--------------------~r , 
OPEN, CLOSE' files 

FLUSH/REWIND 
1<---' 
1 
I 

Note: The blocks do not indicate relative locations or sizes of the routines. 

*This box changes conteRts at the end of each cycle. Exit from the cy.cle occurs after 
the last processing phase, which may be phase 60, 61, 62, 64, 65, 70 or 80 when 
control is returned to COS with a request for return to the system. Exit may occur 
through abnormal termination (see Figure 7). 

Figure 8. Flow of Control for Processing Between Phases 
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r-------T--------T--------T--------T--------------T-------T--------T---------T------T------T------, 
1 Phase ISYS001 ISYS002 ISYS003 ISYS004 ISYS005 ISYSIPT ISYSLST18 ISYSPCHISYSLNKISYSSLBI 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ I 01 1 Open I Open I Open I Open I Open I Open I Open 1 open IOpen I Open I 
I I I IE-text16 ,put16 I I Get16 Iput16 I I IGet I 
I I I I· I I 1 IClose21 I I IClose I 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 
100 1 I I ,Rewind I I I I I , I 
1 (INT01) I I I I 'I I , I I , 
t-------t--------~--------+--------~--------------~-------~--------~---------~--~---~----~-t~-----~ 
1

04 (if I IWrite IWrite 'Write , IGet IPut J I IOpen I 
(LIB) I I Rewind IE-Text I Flush/ I I I I I IGet 

I I I Read if I I Rewind I , I I I IC10se I r --- -T --- - .J.~S~S __ L ___ .J - - - - -- -'-.---t- - - --+ --- - +--- L - - J. - __ J 
00' 'Flush/ 'I I I I" 

I (INT04 I 'Rewind I I I I I I , I I 
I if LIB) I 'if LST I I I I I I , I I 
1---- ---1- -- -1-- ---4-- --- --1- -- - - - -t ---+--- --1---- --L---~---f_----; 
I I I I Read E- 1 ,I 1 . t I f 
I 05 (if I , I . I 'I I I I , 
I LST) 1 IWrite li~~t 1f IGet25 I IGet I I I , , 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 
100 I ,Flush 1 Rewind 1 Rewind I I 1 , I , , 
I (INTOS) I I Rewind 1 if LIB 1 if LIB 1 1 1 , , , , 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 
,06 (if , I Read, 'Wri te I I I I , , I 
I LST) I ,Write I ,Read I , I I I I I 
~-------t--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 

1100 I IFlush I I Rewind I , I I I I , 
I <INT06) 1 ,Rewind I I I I I I I I I 
~-------+--------+--------+--------+--------------t-------t--------+---------+------+------+~-----1 
lOS (if I I Read ,Write I Write I I I Put I Put , I , 
I LST) I I I I 'I I Close2~ I , , I 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 100 ,Close26 I Rewind 26,Flu~h/ I Flush 26 I I , I I I I 
, (INTOS), I IRew1nd 26 ,Rewind , 2S I 26 I , , , , 

~-------t--------t--------t!~-~!~--t--------------~-------~--------+---------+------+------+------~ 
I I I I Write I I I I I I I I 
I I 1 I Data , I I I I , I I 
I I I I IC-text I I I I I I I , 
110 I I 1& E-textIGet16,22 I IGet17,23Iput17,23 I I I I 
~-------+--------+--------+--------+--------------+-------f--------+---------+------t------t------i 
100 I I I' I I I I I I I 
I (INTi) I I I' I 1 I I I 1 1 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 
112 I 1 Write IWrite 1 1 I I I 1 I I 
1 (Reportl IPO-text IData- I 'I 1 I I , I 
Iwriter)! 1& E-textIIC-text IGet16 ,22 I IGet17,23Iput17,23 I I I I 
~-------+--------+--------+--------+--------------+-------+--------+---------+------+------+------~ 
100 I I I I I I I 1 I I I 
I (INT12) ! I I I I I , I I I , 
~-------~--------~--------~--------~--------------~-------~--------~---------~------~------~------~ Footnotes. Only those footnotes referred to on this page are listed below. 

1Used for dictionary spill. 
16If LIB or LST is in effect. 
17If NOLIB is in effect .• 
18If LVL is in effect, SYS006 is used in place of SYSLST. 
21If LVL is in effect and no Lister options, SYS006 is opened for LVL. 
22If LSTCOMP is in effect. 
23If LSTCOMP is not in effect. 
2~close SYSLS'l' if LVL and LSTCOMP are in effect; SYS006 is used for LVL. 
250nly if LIB is in effect; otherwise input is on SYSIPT. 
26 Close if LSTONLY. '- _____ - ________________________________________ ..1 

Figure 9. Compiler File Handling (Part 1 of 6) 
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r-------T--------T--------T--------T--------------T--------T--------T--------T------T------T------, 
I Phase ISYS001 ISYS002 ISYS003 ISYS004 ISYSOOS ISYSIPT ISYSLST~8ISYSPCHISYSLNKISYSSLBI 

~-------+--------+--------+--------+--------------+--------+--------+--------+------+------+------~ 
J J (See I Wri te I I "I'" I 
I I note 1) I PO-Text I I "I"" 
111 J 1& E-Text, IGet~O,22 , IGet~7,23IPut~7,23' 1 I , 
t-------+--------+--------+--------+--------------+--------+--------+--------+------+------+------~ 
,00 I , ,Flush, "I I I , I 
,(INT11)1 I Flush I Rewind I Rewind I ,Close I I I IClose I 
~-------+--------+--------+--------+--------------+--------+--------+--------+------+------+------~ 
I , , I Read IWrite Incom- ) I I I I I I 
, I , IData IC-Iplete Data I , I I I I I 
I 1 I I and I A-text, Data 1 1 I 1 1 I I 
I I I IE-texts IIC-text, ATF- I 1 I I I I I 
120 I I I Itext~ & E-textl I I 1 I I , 

~-------+--------t--------+--------+--------------+--------+--------+--------+------+------+------~ 
J 00 I I I I Flush I I I I I I I • 
I (INT2) I I I Rewind ,Rewind I , I , I I , 
~-------+--------t--------+~-------+--------------t--------+--------t--------+------+------+------~ 
I I IWrite I write IRead Data IC- , I I I I I , 
I , IPO-text ,Data A- ,text, Incom- I I , I , I , 
I , 1 (Q- ,& Data 'plete Data A- I I , I I I , 
I 1 1 routine) I IC-textsltext, ATF-textl I I I , , , 
, I , , DEF- 'and E-text, I , , 1 1 , 
122 I I 1 text8 , I" I I , , 
t-------+--------+--------+--------t--------------+--------+--------+--------+------+------+------~ 
100 I 1 I Flush I 'I' I I I , 
,(INT22») ,Flush I Rewind ,Rewind I I , I , I , 
~-------t--------+--------+--------+--------------+--------+--------+--------+------t------+------i 
, I (See IWrite IRead ,Write , I , , I I I • 
I 'note 1) IPO-text ,Data ,Data I , , I , I I 
1 , I (VCONs) I IC-text I A-text I I I I I I I 
, I , IData A- IE-text, & I I I I I I I 
I I I I text, & IDEF-text8 I I I I I I I 
, I , IDEF-, I' I , I , I 
121, I I textS I I'" I I I 
~-------+--------t--------+--------t--------------+--------+--------+--------+------+------+------i 
I 00, , Fl ush I I 'I' I I I I 
1 (INT21)I 1 Rewind I Rewind I Flush , I I I , , , 
~-------+--------+--------+--------+--------------+--------+--------+--------+------+------+------i 
, , I Write , ,Note Rewind ,write, I I I , I 
I I , E-text I I Read DEF-text I DATATAB I I I I , , 
1257 I I I ,Point IOBODOTAB, I , I , I 

l~~:::::r-------_r--------r--------r--------------r--------r--------1--------r------1------r------l • 
t-------t--------+--------t--------t--------------t--------t--------t--------t------t------t------i 
I I (See I Read PO I I I I I , I I I 
, Inote 1) Itext I Write I I I , I I I I 
I I I (Q-rout)IP1-text ,Write I I IPut I J , I 
130, 1& E-text, & E-text I DEF-text2 , , I (SYM) I I , , 
~-------+--------+--------+--------+--------------+-------rt--------t--------t------t------+------i 
100 I I , Flush I 'I I I I I I 
I (INT3) IRewind I Rewind I Rewind I Flush I , I , , I I t-------L--------L--------L-----___ L _____________ ~ ____ ----L-------~--------L------L------L--____ i 
I Footnotes. Only those footnotes referred to on this page are listed below. I 
I I 
I ~Used for dictionary spill. I 
I 2SXREF, XREF, VERBSUM, or VERBREF only. , 
I 7SYMDMP only. , 
I sSXREF, XREF, VERBSUM, VERBREF, or SYMDMP only. I 
l~sIf LVL is in effect, SYS006 is used in place of SYSLST. , 
laaIf LSTCOMP is in effect. I 
1 23 If LSTCOMP is not in effect. . I L _____________________________________________________ -------------------________________________ ~J 

Figure 9. compiler File Handling (Part 2 of 6) • 
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r-------T--------T--------T--------T--------------T----~----T------T---------T------T------T------, 
I Phase ISYSOOl ISYS002 ISYS003 ISYS004 ISYS005 ISYSIPTI SYSLST18 I SYSPCH/SYSLNK I SYSSLB/ 
t~s-----t----~---t;;i;;---t;;;d----t--------------t---------t------t--'-------t------t--~---t~-----1 
I I I P1A-text I Pl-text I I. I I I I I I 
~ _____ ~------.1-~~::t--+~~~-~--------l. ____ ~ ___ -1 _____ ~-- .J ___ l. ___ J 

I ~~T35 I I ~;~~~d I Rewind I I I : I I I I 
r---.-t-----~- ----1- ----t- - ----- , -----+---r- - --1--- -L---r---, 

40 , Write I Write I Read I Write E-text I I' I I I I P2-text I ATM-text Pl-text I (if CSYNTAX, I I I I I 'I 
I I E-text, Read IE-text data-4 if' I ' I I I 

Pl-text ,Write I COUNT) I I I I I 
I , I E-text I ATM-text I I I , I I 

L ___ 1 ____ !~~~~)1~~i~~c::L-------~----L--l----l--l---L_J 
, 00 I Flush I Flush I Rewind I Flush/Rewind 'I I I I I 
lINT 40 I Rewind I Rewind I (if not I if SYN or I I" , I I I 
I I (if not (if I V2BUGDCL" CSYN with, I I , I I 
I UNSTRING"V2BUGDCL, Flush/ error and I I 'I 
, I Flush I Rewind I Rewind 'me~sage to I , ' I I I 
I I other- I other- I other- I pr1nt. 'I I' I I wise) I wise) ,WiSe) I ~~~~~ ~; g~~~T : I I I I , I 
r4s----t wr;t; -"1;"ad - -T;;ad --rW;i~- - - --,--- --t---i ----t--- -t ---t---i 
II UNSTRING' P2-text ',ATM-text I ATM-text I E-text if I , I I I I I 

I E-text (if not I (if not I (C) SYNTAX' I I I I 

~---1'---_:_~V2~~C~I::~UGDCL)_t--------..L----L---4----+-_ J ___ + __ -I 
I 00 I I Flush I I I I I I 
I INT45 , I I I Rewind I I I I I I I 
I ~~~;!! ' : I: I, I I I I I 
170 is I I I " I I I , I 
~~~-~-----4----1----~--------~-----~---J----l---L----t---J 
I 00 I Flush I Rewind I Flush/ ,FlUSh I I I I. I I I 
, INT45 ,Rewind I (if I Rewind , I I I I I 
l :~NTAX l I ~i~~~~CL, " J~iUGDCL' " : I I' I , : I' 
I ' , Rewind Rewind " I' I 
I I I o~her- I other- I I, I 'I I 
~ ____ +- ____ ~w:..se)_ ~~el.. _+ ______ ~-----+- --+----4---L-- ~ ___ J 
1 I Write 1 
I , P2-text, 
I I Inter-
I I mediate 
J J Proced. 
I I A-text, 
J I Inter-
I I mediate 
I J E-text 
J I & Inter-
I I Read mediate Write 
I IP2-text Optimize Opt. 
150 1& E-text A-text A-text I 
L-------t--------~--------~--------~--------------~---------~------~---------t------t------~------1 ,.- I I t I I I - I 
100 I I Flush I I I I I I I , I 
I (INTS) IRewind I Rewind I Flush I I I I I I I I 
L _______ ~--------J,.------.--J. ______ ~_~ ______________ J,. __ -______ ~-----_~----_____ L ___ -1... ___ -..J ____ -' 

Figure 9. Compiler File Handling (Part 3 of 6) 
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r-------T--------T--------T--------T--------------T---------T------T---------T------T------T------, I Phase ISYS001 ISYS002 ISYS003 ISYS004 ISYS005 ISYSIPTI SYSLST1.8 I SYSPCHISYSLNKISYSSLBI 
~-------+--------+--------t--------t--------------t---------+------t---------t------t------t------~ 
J I I Read I I 

I IP2-text, I I 
I I Inter- t I 
I I mediate t I 
I IProced. I I 
I I A-text, I I 
I I Inter- I I 
I I mediate I I 
I I E-text, I I 
I I & Inter- I I 
I Write Imediate Write I I 
IProced. IOptimiz. Opt. Write I I 

51 lA-text lA-text A-text E-text I I I 
~-------+--------f--------f--------t--------------,---------f------f-·--------+------f------f------~ 
100 I Flush IRewinds IFlush I Flush I I I I I I I 
I (INT51) I Rewind I I Rewind I Rewind I I I I I I I 
I I I I ~--------------i I I I I I I 

II I I I I No Rewind lit I I I I I I I 
~-------+--------+--------+--------+--------------+---------+------+---------+------+------+------i 

I I Write I IWrite SYSLNK I I I 
IRead I Debug- IRead IOUTPUT for I I I 
IProced. ItextS IOptimiz·lnon-root I I I 
lA-text I lA-text Isegments3 I I I 
~--------i ~--------+--------------i I I 
I I I I I Put I I 

601.3 IRewind2 I IRewind2 IRewind3 I (LISTX) Put I Put I 
~--------i ~--------+--------------i I I 
I I I Write IRead Data A-, I I I 
I I I REF- IDEF-, I I I 
I I Itext2 & land E-texts; I I I 
I I I E-text I Reads SYSLNl< I I I 
I Write I I I t)utput for I I I 
I DEF-text I I I non-root I I I 

I 12 I I Isegments3 I I I 
~-------+--------+--------f--------t--------------t---------f------+---------+------+------+------i 

1
100 I Flush I Flush I Flush I Flush3 I I I I I I I 
I (INT60) I Rewind 2 IRewinds IRewind INO rewind1.S I I I I I I I 
I 9 I I I I Rewind I I I I I I I 
~-------+--------+--------+--------+--------------+------~--+------+---------+------+------t------i 
I I 1 Read I I Read I Write I I I PUT IPUT I I 
1 I I Debug- I I non- root J PROCTAB 1 I I I I I 
I I I text' I I segments I PROGSUM I I I I I I 
l I I Wri te J I 11.0 I I I I I I 
I I Itext I I I I I I I I I 
I I I from I I I I I I 1 I I 
1651.3 1 I SYS0051.1.1 I I I I I I I I 
~-------~--------~7-------+--------+--------------+---------+------+---------+------+------+------~ I Footnotes. Only thQse footnotes referred to on this page are listed below. 
I 
J 2SXREF, XREF, VERBSUM, or VERBREF 
I 3Segmentation only. 
I sIf SYMDMP or STATE in effect. 
I 9Debugging options in effect. This phase can only follow phase 60. 
110If SYMDMP is not in effect, SYS005 is not used. 
L1.1.Use this file, if SYS005 is assigned to a tape device. 
~13Control flows in this sequence when the OPT option is not in effect. Phase 65 is an 
I optional phase. 

I I lltlf segmentation and NOOPT. 
11.5If SYMDMP, STATE, FLOW with segmentation. 
I1.Blf LVL is"in effect, SYS006 is used in place of SYSLST. L _____________________________________________________ --__________________________________________ J 

Figure 9. compiler File Handling (Part 4 of 6) 
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r;h;;;--T~isoo~-T~YS002--TSYS003--TSYS004-~------Ts~~oo5---TsYSIPTT-si~Ls~~;Tsys;~HTsYSLNiTsYSSL;1 
~-------t--------t--------+--------t--------------+---------t------+---------+------+------t------~ II 00 I I I I 'I I I t I I 
] (INT6S) , I I I I I I I I I I 
~-------+--------+--------+--------+--------------+---------+------+---------+------+------+------~ 
I I Read I I Read I I I I I I J I 
I IProced. I ,Optimize J I' I I I I I 
,622.2 JA Text I lA-text I I I I I , I , 
~-------t--------t--------t--------t--------------t---------t------t---------t------t------t------i 
I 00 J Rewind I Rewind I J I I I I I I I 
I (INT62) I I I I I I , , I I I 
~-------+--------+--------+--------+--------------+---------+------+---------+------+------+------i 
J I Read I Wr i te I I I I I I I I I 
I I Proced. I Proced. II I I I I I I I 
16312 lA-text IA1-text I I I I J I I I I 
~-------+--------+--------+--------+--------------+---------+------+---------+------+------+------~ 
100 IRewind2 IFlush I Rewind I Rewind I I I I I I J 
I (INT63) I I Rewind r I I I I I I I I 
.-------+--------+--------+--------+--------------+---------+------+---------+------+------+------~ 1 IWrite IRead I Write IRead DATA A- J I I I I I I 
I JDEF-textIProced. IE-text I text, DEF- I I I I I I I 
I 12 tAl-text 1 I text, • E-textl t I I I I I 
I I I I IRewind2 Write I I I I I I I 
1642.2, I , IREF-text2 , I I , I , I 
.-------+--------+--------+--------+--------------+---------+------+---------+------+------+------~ 

1

100 I Flush2 I IFlush I Flush2 I I I I I I , 
I (INT64) I Rewind2 I I Rewind ,Rewind 2 I I I I I , , 
I S I I I I I I I I I I I 
.---~---+--------t--------t--------+--------------+---------+------t---------t------t------t------i 
100 I Flush2 I I Flush I Flush2 I I I I I I I 
I (INT6X) I Rewind 2 I I Rewind I Rewind2 I I I I I I I 
12 I , 'I "I' I I I 
~-------t--------+--------+--------+--------------+---------+------+---------+------+------+------~ 
J ,Read I I Read IRead REF- I I I Put I I 1 I 
I IDEF-textl I REF- Itexti.2 I I I.(SXREF orl I I I 
I 612 1 , I text 7 I I 1 I XREF I I I 1 , 
.-------+--------+--------+--------+--------------+---------+------+---------+------+------+------~ 
100 1 , J I I I I I I I I 
, (INT61) I I , , Rewind 1 , I I I 1 , 
12 ~ 1 I I I I I I I I I 
.-------+--------+--------+--------+--------------+---------+------+---------+------+------+------~ 
I I I I I (See note 4) I I , Put I I I I 
I I I I Read 1 I I I (error I I I I 

~~~-----~--------t--------t~:~:~~--t--------------t---______ ~------+~~~~:~~~2+------+------+------~ 
100 1 I I I I I I I I I , 
,(INT7) 'Close IClose IClose I Close , I I Close 'Close IClose I I 
.-------~--------~--------~--------~--------------~---------~------~---------~------~------~------i I Footnotes. Only those footnotes referred to on this page are listed below. . I 
I , 
J 2SXREF. XREF, VERBSUM, or VERBREF only. , 
1 ~E-text read from SYS004 if phase 60 or 62 determines that no output is required or if , 
I SYNTAX is on. , 
I 6SXREF or XREF not in effect. I 
I 7SYMDMP only. I 
J2.2control flows in this sequence when the OPT option is in ·effect. I 
12.8If LVL is in effect. SYS006 is used in place of SYSLST. , L _____________________________________________________ ----------__________________________________ J 

Figure 9. compiler File Handling (Part 5 of 6) 
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·r----------T-------T-------T-------T-------T-------T-------T-------T------T------T------, 
I Phase ISYSOOl !SYS002 ISYS003 !SYS004 ISYS005 tSYS006 ISYSLST ISYSPCHISYSLNKISYSSLB! 
~----------+-------+-------+-------+-------+-------+-------+-------+------+------+------i 
180 (only I Open ! I I I I Open I Open I I I I 
lif LVL is IWrite I I I , ,Read ,Write, I I I 
lin effect) I Read I I I I IClose ,Close, I I I 
I I Clos e I I I I I I ! I I I L __________ ~ _______ ~ _______ ~ _______ ~ _______ ~ _______ ~ _______ ~ _______ ~ ______ ~ ______ ~ _____ J 

Figure 9. compiler File Handling (Part 6 of 6) 

TABLE AND DICTIONARY HANDLING 

A portion of storage is reserved 
throughout compilation for tables built and 
used by the phases. All processing 
(inserting new entries, releasing a table 
when no longer needed, etc.) involving 
these tables is handled by a group of 
routines known collectively as TAMER. 
These routines are resident in phase 00. 
They are described in "Appendix A. Table 
and Dictionary Handling." 

COMMUNICATIONS AREA (COMMON) 

The communications area (COMMON) is 
resident in phase 00. It contains 
information to which all phases can refer 
directly. The format of COMMON is given in 
·Section 5. Data Areas." 

UNRECOVERABLE ERROR CONDITIONS 

The following conditions will cause 
abandonment of compilation. In each case a 
console message is printed, and phase 00 
returns control to the DOS/VSE System,via 
the routines described earlier in this 
chapter under "Receiving Control From and 
Returning It to the System." 

34 Section 2. Method of Operation 

1. A permanent input/output error is 
encountered on a device. 

2. An invalid BASIS library name is 
encountered. 

3. The partition size is too small for 
this program. 

Conditions detected by TAMER: 

1. A table has exceeded the maximum 
permissible size. 

2. Because of an error in compiler logic 
or a machine error, TAMER is unable to 
handle a request. 

ILANGLVL (1) SEGMENTATION OPERATIONS 

For a segroented program phase 51 keeps 
track of the sections of Procedure A-text 
that belong to each segment. It calls the 
NOTE routine of phase 00 ('Xy· code = Cl) 
to record the absolute track address on 
SYSOOl of the first.record of each segment. 

Phase 60 or phases 62 or 63 use the 
SEGTBL table built by phase 51 to read 
Procedure A-text in order of ascending 
segment priority. They call the SEGPNT 
routine of phase 00 ('XY' code = 91) for 
this purpose. Phase 60 writes the object 
module and phase 63 writes Procedure 
Al-text in order of ascending priority. 

• 

• 

• 

• 

• 
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Phase 01 (ILACBL01)' initializes compiler 
operations. Although logically a subset of 
phase 00, it is not needed in storage 
throughout compilation and exists as a 
separate load module. The major functions 
of phase 01 are: 

• Attempts to read source statement 
library member C.CBLOPTNS and, if 
present, sets the compiler default 
options to correspond to those in the 
library member. Normal default options 
are used if no library member is 
present. 

• Determines compilation parameters from 
the system OPTION card and the COBOL 
compiler CBL and LST cards from SYSIPT 
and sets indicator bits in COMMON. 

• Determines buffer sizes for all files 
used by the compiler. 

• Obtains storage for buffers, tables, 
and the dictionary. 

• Opens all files used by the compiler • 

• Returns information to phase 00 on the 
results of the initialization. 

• Takes appropriate action in the event 
of certain error conditions. 

• Handles COpy and BASIS functions if LIB 
is specified. 

COMPILATION PARAMETERS 

compilation parameters are set as 
defaults at installation time. Thereafter, 
they may be changed by the operator through 
a console command or by the programmer 
through a system OPTION card, one or more 
CBL option cards, or an LST option card. 
CBL option cards are placed in front of the 
first compiler source card. 

Based on the parameters, phase 01 moves 
flag bytes to the LISTERSW, PHZSW, PHZSW1" 
PHZSW2, PHZSW3, and PHZSW4 cells in the 
compiler communications region (COMMON) so 
that other phases can determine which 
options were chosen. 

The parameters processed by phase 01 
include: 

• From the system OPTION card: DECK, 
ERRS, LINK, LIST, LISTX, LVL, SYM, and 
XREF 
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From the CBL car.d: CATALR, CLIST, 
COUNT, CSYNTAX., FLAGW, FLOW, LIB, LVL, 
OPT, QUOTE, SEQ., STATE., STXIT, SUPMAP, 
SXREF, SYMDMP, SYNTAX, TRUNC., VERB, 
VERBREF., VERBSUM, and ZWB 

• From the LST option card: COPYPCH, 
DECK, LSTCOMP., LSTONLY, and PROC 

If SYNTAX was specified, phase 01 turns 
off the bits for conflicting options. From 
the CBL card parameter BUF, phase 01 
obtains the buffer size for the work files 
(see "Buffer Size Determination" below). 
From the CBL card parameter SPACE, phase 01 
sets the print control character in the 
first byte of the buffer area for SYSLST. 

In addition to the above parameters" 
phase 01 uses the system communications 
region to determine the date of compilation 
and the number of lines to be printed per 
page. The number of lines is passed to 
phase 00 as described in this chapter under 
"Information Returned to Phase 00." Phase 
10 sets the RPTWR bit in the PHZSW1 cell. 

BUFFER SIZE DETERMiNATION 

The compiler uses six buffer areas. 
Buffers 1 through 4 are always used for 
work files 1 through 4, and they are all 
the same size. 

The buffer sizes of the compiler files 
are: 

SYSLST 
SYSPCH 
SYSIPT 
SYSLNK 

133 bytes 
81 bytes 
80 bytes 
82 bytes 

I, Files SYSOOl through SYS004 are assigned 
four buffers. The minimum buffer size for 
these files is 512 bytes each. This size 
can be changed by means of the BUF parameter 
on the CBL card. The maximum is 32,767 
bytes. Specifying a larger size will cause 
a default to this value. 

Buffer size for SYS005 is always 512 
bytes, if allocated. This buffer is not 
allocated if the SYMDMP option is not 
specified. 

The minimum buffer space required for 
the compiler (that is, the total space 
required for buffers 1 through 6) is 2986 
bytes. Buffers 1 through 5 require 2560 
bytes (5 x 512 bytes). Buffer 6 requires 
a minimum of 426 bytes, as follows: 
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SYSLST: 
SYSIPT: 
Total 

133 x 2 = 266 
80 x 2 = 160 

in" 

If the DECK and LINK options are 
specified, 3152 bytes are required for 
buffers as follows: 

Buffers 1-5: 

Buffer 6: 
2 x SYSLST 
2 x SYSPCH 
2 x SYSLNK = 
Total = 

2560 

266 
162 
164 

3152 

SYSPCH and SYSLNK reuse the space 
originally occupied by the SYSIPT buffers. 

Buffers 1 through 4 are assigned to work 
files 1 through 4 and given the size 
specifieQ via the BUF option (or the 
default size if BUF is not specified). The 
buffe~ 5 is assigried to the work file 5 
and is zero (if no SYMDMP) or 512 bytes 
(if SYMDMP). For example: 

a) BUF = 4096. SYMDMP, DECK, LINK 

Buffers 1-4 
(for work files 1-4): 4096 x 4 
Buffer 5 
(for work file 5): 512 
Buffer 6 
(for system files): 3152 

20048 bytes 

b) BUF = 8192, NOSYMDMP, NODECK, NOLINK 

Buffers 1-4 
(for work files 1-4): 8192 x 4 
Buffer 5 
(not allocated) : o 
Buffer 6 
(for system files) : 426 

33194 bytes 

OPENING FILES 

Phase 01 opens the four utility files 
(SYS001 through SYS004), SYSIPT, and SYSLST 
and, if required, SYSLNK, SYSPCH, SYSSLB, 
SYS005, and SYS006. It determines whether 
the files are operable and prints a message 
on SYSLST if a file cannot be opened. 

INFORMATION RETURNED TO PHASE 00 

Phase 01 passes the following 
information back to phase 00 in the manner 
indicated: 

1. The flags indicating the compilation 
options via the PHZSW, PHZSW1, PHZSW2, 
and PHZSW3 cells in COMMON. 
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2. The LINES indication, by filling in an 
area in phase 00 called LINECNT, the 
address of which was passed to phase 
01 by phase 00. 

3. The beginning and ending addresses of 
the main free area (initial table 
area) by filling in an area, as in 2 
above, called TAMAREA,. 

4. The address of the buffer area and the 
buffer lengths, by filling in an area, 
as in 2 above, called BUFCNLS. 

5. The alternate name for the symbolic 
debug file, if requested on the CBL 
card (disk file only). 

6. The date and time of the compilation 
via the DATE/TIME cells in COMMON. 

7. The value of PMAP relocation factor 
from CBL card in PMAPADR cell in 
COMMON. 

ERROR CONDITIONS 

If any of the error conditions listed 
below are discovered by phase 01, an 
appropriate error message is placed into an 
internal phase 01 table by the QUE routine. 
Routine PRINT writes the messages out on 
SYSLST (SYS006 for LVL option) before 
control is finally returned to phase 00. 
Where necessary, an end-of-job indication 
is sent to phase 00 via the XY code (see 
Figure 5 in the chapter on phase 00), and 
phase 00 terminates the compilation. The 
specific error conditions are: 

1. A file cannot be opened. Compilation 
is terminated only if the file is 
required. 

2. The BUF parameter is invalid or 
insufficient. An alternate value is 
chosen or compilation is atandoned. 

3. The virtual partition size is too 
small to acconmodate the compiler. 
Compilation is terminated. 

4. A premature end-of-file condition has 
been encountered on SYSIPT. 
Compilation is terminated. 

~OPTION PROCESSING 

If the LIB option has been specified, 
I phase 04 scans the source program for BASIS 
and COpy statements. It performs syntax 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

analysis on these statements and copies 
library information with the remainder of 
the source program on SYS004 for subsequent 
phase analysis. The phase also 

• Writes the source program listing on 
SYSLST (SYS006 for LVL option) if LIST 
is in effect and no Lister options are 
in effect. 

• Generates internal sequence numbers for 
source program. 

• performs sequence error checking if SEQ 
is in effect. 

If BASIS or COPY statements are 
I syntactically incorrect, phase 04 writes 
error text on SYS003. 

Licensed Material - Property of IB~ 

FEDERAL INFORMATION PROCESSING STANDARD 
(FIPS) FLAGGING 

When the LVL option is specified, 
. phase 01 enters tne level character into 
I COMMON to indicate to phase 80 what level 
of the FIPS standard is to be flagged 

I (A = low; B = low intermediate; C = high­
intermediate; 0 = full standard). SYS006 
receives the source listing that is used 
for input to phase 80 for FIPS flagging-
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Phase 04 (ILACBL04) implements the COpy 
language of American National Standard 
COBOL, X3.23-1974, by allowing insertion of 
prewritten COBOL entries, which reside in a 
library, into a COBOL source program at 
compile time. COpy also allows the option 
to alter these prewritten entries at compile 
time. 

Phase 04 reads the user-created COBOL 
libraries and passes the entire source 
program to phases 10 and 11, or to phase 05 
if LSTCOMP or LSTONLY is in effect. The 
LIB option must be in effect if the BASIS or 
COpy facility is used. 

The input to phase 04 can be source input 
text and library text. 

Output 

During BASIS processing, SYS002 is used 
as output during BASIS processing. This is 
then read as source to process any COpy 
statements. SYS004 is used as final output 
from phase 04. If Lister is not to be 
invoKed, a source listing is produced on 
SYSLST. 

ERROR CONDITIONS 

Phase 04 contains text for error 
messages and produces the error messages. 
It produces E-text on SYS003 as it scans 
the source program listings and analyzes 
syntax. 

MAIN FLOW OF CONTROL IN PHASE 04 

Phase 04 invokes the PH04INIT subroutine 
to initialize variables and allocate work 
area storage, then reads the initial SYSIPT 
record. 
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If BASIS is desired, phase'04 invokes 
the BASISRTN subroutine to read and update 
the BASIS library from SYSSLB. The 
resulting source is written to SYS002. 

Phase 04 next invokes the COPYRTN 
subroutine to scan SYSIPT or SYS002 (if 
BASIS) source for COPY statements. COPYRTN 
invokes COPYROC to syntax check a COpy 
statement and to read and update the source 
from the identified COpy library member. 

When source end-of-file is reached, 
phase 04 closes any COpy libraries that 
have been opened. 

PROCESSING ROUTINES USED 

BASISRTN: The BASISRTN routine merges 
source from the BASIS library specified 
with the user's source from SYSIPT, matching 
serial numbers appearing on the BASIS INSERT 
and DELETE cards with those in columns 1 
through 6 on the BASIS library source. 
When the merge is complete, SYS002 is 
resumed and made ready for COPYRTN 
processing, and SYSSLB is closed. 

COPYRTN: The COPYRTN routine reads all 
source input looking for a COpy verb that is 
not part of a NOTE, comment line, or comment 
entry. Whenever COpy is found, COPYRTN 
invokes COPYROC to process the statements. 
When source end-of-file is reached, COPYRTN 
returns to the phase 04 controller routine 
for phase termination. 

COPYPROC: COPYROC validates the COpy 
statement. 

The library is identified and opened. 
The REPLACING arguments are passed and saved 
in a work area. Any syntax or OPEN errors 
will result in the COPY statement being 
nullified. If the COPY statement has no 
errors, the COpy library is read and the 
source updated according to the REPLACING 
rules. At library end-of-file, COPYROC 
returns control to COPYRTN. 

• 

• 

• 
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Control is given to phase 05 (ILACBL05) 
only when the Lister option (LST) has been 
specified. Phase 05 is the Lister scan 
phase, which analyzes the syntax of the 
COBOL source program. This phase inserts 
syntactic markers between the various 
elements of the source program. The 
syntactic markers are used by subsequent 
phases to produce the cross-references and 
to reformat the program for the Lister 
option listing. 

The input to phase 05 is the COBOL 
source program. If NOLIB is in effect, 
input is read from the card reader. If LIB 
is in effect, input is read from SYS004 
(output from the COpy preprocessor). 

Output 

The output from phase 05 is written on 
SYS002. The output consists of the COBOL 
source program with syntactic markers 
inserted to identify the various elements 
of the program. Syntactic markers indicate 
such items as new statement, reference type, 
level number, identation, and qualifiers. 
If phase 05 detects syntax errors, the 
output also includes error and recovery 
markers, to indicate that the errors are to 
be identified in the Lister option listing. 

SYNTAX LANGUAGE SUMMARY 

The syntax analysis done by Phase 05 is 
a table-driven process whereby the table 
entries (called Y-instructions in the 
Phase 05 assembler listing) control the 
recognition of COBOL source and resulting 
generation of phase 05 output. 
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{ 
W} { Reserved word } 

[01 P (A(BI). Punctuation 
T Openndtenn 

(118 Note 3) 

• Clause name 

PHASE 05 

G{nl • Text-type byte 
M(nl • Modifyinl byte 
en· 

(see Note S) 

x • Exit routine nune 

[0) £N) (I) I [ {number of items in cJause } 
name of nnt stltement beyond 

(see Note 4) 

Notes: 

1. Syntax language is written as a sequence 
of statements, optionally named, each of 
which contains a sequence of items 
separated by commas • 

2. Syntax lapguage items perform test~, 
define clauses, or control generat10n. 
These functions are denoted by an infixed 

, period, slash, or asterisk, respectively. 

3. Tests may be: 

o optional (brackets) 
W testing reserved words 
P punctuation 
T generic terms 

For example, DATANAME, ALPHALIT, or 
"clauses" (nul), such as "identifier" 
(IDFR), and test may specify A margin 
(A), B margin (B), or both (AB). 

4. Clause definition corresponds to the 
COBOL use of brackets, braces, and 
ellipses: 

o is optional (brackets) 
N may be repeated (ellipses) 
1 select only one (braces) 

Information after the slash specifies 
end-of-clause; if omitted, the end of the 
current statement is assumed • 
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5. Generation (of IPTEXT) is implied by 
successful tests, and is explicitly 
ordered by G, the type-byte implies the 
length. M modifies one byte of already 
generated text. C changes an index to 
the current point of generation for 
possible subsequent use by M or C 
commands. X causes execution of an exit 
routine. 

6. Items in general return results in 
quaternary logic. "True" means a 
positive identification, "false" means a 
clear failure, "maybe" results from 
generation or from a failed optional 
test, and "disaster" results from a 
"true" test followed by a "false" within 
a clause where all items must be found. 

38.2 Section 2·. Method of Operation 

ERROR COND):~IONS 

Phase 05 terminates upon detecting a 
syntax error in the COBOL source program. 
When such an error is detected, phase 05 
issues an error flag to signal phase 08 
that the following source cards are to be 
passed on without processing. Phase 05 then 
treats the balance of the program as comment 
cards. 

In addition to the condition mentioned 
above, unusual termination of phase 05 can 
occur if the source program contains: 

• Too many (approximately 80 or more) 
consecutive *-comment cards. 

• Too many (approximately 100 or more) 
consecutive blank cards. 

If one of the above two conditions (of 
phase 05) occurs, the file written on SYS002' 
is incomplete. 

• 

• 

• 

• 
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Phase 06 (ILACBL06), the Lister sort 
phase, inserts cross-reference information 
into the source program. Phase 06 makes 
two or more passes of the file created by 
phase 05. Based on the syntactic markers 
contained in the file, this phase inserts 
pOinters into the source program as 
follows: 

• At the place of definition, pointers to 
the places where references to that 
item occur • 

• At the places of reference, pointer~ to 
the place of definition. 

During each pass of the file, phase 06 
resolves references and merges them into 
the source program; the number of passes 
depends on the amount of storage available 
and the number of cross-references to be 
processed. A partial dictionary of all 
definitions is used by all passes. The 
dictionary is continually updated by adding 
new definitions as space becomes available 
and deleting definitions that have been 
completely processed and are no longer 
needed • 
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The input for the first pass of phase 06 
is the file written on SYS002 by phase 05. 
Input for subsequent passes of phase 06 is 
the output of the previous pass. Tha't is, 
input will be read alternately from SYS002 
and SYS004 (beginning with SYS002) • 

output 

The output of phase 06 is written 
alternately on SYS004 and SYS002. Output 
of the first pass of phase 06 will always 
be written on SYS004 and output of the last 
pass will always be written on SYS002. The 
output file consists of the source program 
with cross-reference information embedded 
in it; the contents of the file will be 
formatted and printed by phase 08. 
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PHASE 08 

The functions of phase 08 (ILACBL08) are 
as follows: 

- Print the first page (preface) of the 
Lister listing 

- Print the body of the Lister l~sting 

- Depending on the options specified 

Punch the reformatted source program 
deck on SYSPCH 

Pass the reformatted source program, 
via SYS004, to phase 10 for 
compilation 

I For the preface, phase 08 uses no input. 
For the remainder of the listing, phase 08 
reads input from SYS002. Input consists of 
the source program with embedded 
cross-reference information from phase 06. 

Output 

The output of phase 08 consists of: 

- The preface, which describes 

The format of the listing 
The use of statement numbers 
The classification of reference 
The use of footnotes in the listing 
The method of indentation 
The reformatted deck that can be 
obtained 
The summary listing 

- The Lister option listing 

- An internal card-image COBOL source 
program 

- A reformatted source deck 

38.4 Section 2. Method of Operation 

The Lister option listing is printed on 
SYSLST. The internal card-image source 
program, which may serve as input for 
subsequent compilation, is produced on 
SYS004 if the LSTCOMP option is in effect. 
The reformatted source deck is produced on 
SYSPCH if the Lister DECK option is in 
effect. 

Processing 

From the source program with embedded 
cross-reference information, phase 08 builds 
an entire page in storage. The phase 
reformats the source program and creates 
f~otnotes as required. When the optimum 
place for a new page is reached, phase 08 
prints the created page on SYSLST and then 
deletes the page from storage. The process 
is repeated until all data from SYS002 has 
been processed. To produce the summary 
listing, phase 08 repositions SYS002 to the 
first record and reads it again. 

ERROR CONDITIONS 

It is possible that some footnotes on 
some COBOL programs may be lost. If a 
particular COBOL program requires a very 
large number of footnotes, there may not be 
enough storage space to contain the complete 
footnote table. In those cases not all of 
the footnotes will be printed in the 
Procedure Division of the Lister option 
listing. 

Upon encountering the error flag, 
phase 08 issues a message informing the 
user that Lister processing has terminated 
because of a source syntax error. The 
balance of the program is then printed (and 
passed on SYS004, if LSTCOMP) without 
reformatting or cross-referencing. 

• 
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Phase 10 (ILACBL10) reads the source 
statements for the Identification, 
Environment, and Data Divisions, except the 
Report Section. As it reads the card 
images, it performs the following major 
functions: 

• Encoding in Data IC-text (see "Section 
5. Data Areas"), and storing in tables 
and in cells of the compiler 
communications area (COMMON) 
information from the Identification, 
Environment, and Data Division source 
statements. 

• Analyzing the syntax of the statements 
read. 

• writing, on SYSLST (SYS006 for LVL 
option), the source program listing of 
the Identification, Environment, and 
Data Divisions (except the Report 
Section) if the LIST and NOLIB options 
are in effect. 

Phase 10 includes several major working 
routines and the division processing 
routines. 

MAJOR WORKING ROUTINES 

There are three routines in phase 10 
that are used extensively by more than one 
of the division processing routines. These 
are the GETWD, GETCRD, and GETDLM routines. 
These routines are also used by phases 11 
and 12. 

GETCRD Routine 

The GETCRD routine reads the next card 
from SYSIPT, or from SYS004 if LIB or LST 
is in effect# stores its image into a work 
area called COMWRK, and writes a line on 
SYSLST (SYS006 for LVL option) if the LIST 
option was specified and no Lister options 
were specified. 

GETWD Routine 

The main functions of the GETWD routine 
are: 
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• Getting a logical unit from the input 
card image provided by the GETCRD 
routine, identifying and encoding it, 
and sending it to the calling routine 
for processing. A logical unit is 
defined as all the characters between 
one blank and the next. 

• Generating a card number for each input 
card, starting with 1. The current 
card number is kept in a halfword 
labeled CURGCN. 

• Making sure the next logical unit is 
valid for the division being processed • 

Each logical unit is analyzed and 
encoded into internal phase 10 code which 
tells the processing routine what type of 
item it is (COBOL word, qualified BCD name, 
etc.). 

GETDLM Routine 

The GETDLM routine acts as the 
coordinator for the processing of the 
Identification, Environment, and Data 
Divisions. The major functions of the 
routine are: 

• Looking for delimiters (division 
headers, level numbers, etc.) and 
passing control to the proper division 
routines. 

• Recognizing literals that are level 
numbers and encoding them as such • 

• causing termination of phase 10 when it 
recognizes the Report Section header, 
the end of the Data Division, or an 
end-of-file condition on the input 
device. 

IDENTIFICATION DIVISION 

The Identification Division scan routine 
(IDDSCN) is entered immediately after the 
phase 10 initialization routines. The 
input is scanned for an Identification 
Division header. When one is encountered, 
the cell for the next logical unit is 
filled by GETWD and checked to see whether 
it is PROGRAM-ID. If it is, the program 
name is saved in the PROGID field of COMMON 
(see "Section 5. Data Areas") to be used 
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later either as the CSECT name of the 
object module or to form the names of the 
segments in a segmented program. 

After the PROGRAM-ID has been saved, the 
Identification Division is written on 
SYSLST (SYS006 for LVL option) if the LIST 
option was specified or on SYS006 if LVL 
was specified. If a DATE-COMPILED 
paragraph is included in the Identification 
Division, the information in the paragraph 
is deleted and the current date is inserted 
from COMMON. 

ENVIRONMENT DIVISION 

When the Environment Division header is 
encountered., the Environment scan routine 
(ENVSCN) searches for the Configuration and 
Input-Output sections and, as each is 
found, branches to the routines that 
process it. These routines produce the 
file definition portion of Data-IC text 
(for text formats. see Data Areas section), 
which is combined with the data definition 
portion later in phase 10. 

CONFIGURATION SECTION 

I The SOURCE-COMPUTER paragraph and the 
OBJECT-COMPUTER paragraph, including the 
SEGMENT-LIMIT clause and the SPECIAL-NAMES 
paragraph is processed in phase 10. 

SOURCE-COMPUTER Paragraph 

If the WITH DEBUGGING MODE clause is 
specified, the VZBUGON switch in COMMON will 
be set on. 

OBJECT-COMPUTER Paragraph 

I 
If PROGRAM COLLATING SEQUENCE, save the 

name tO,be checked for during SPECIAL-NAMES 
process~ng. 

SPECIAL-NAMES Paragraph 

CURRENCY-SIGN Clau$e: The literal specified 

I is checked for valldi t.y (based on the 
. setting of LANGLVL) and then stored in the 

CURSGN cell of COMMON. ·Thereafter, whenever 
phase 20 scans a PICTURE clause, it 
recognizes the literal as the currency sign. 

40 Section 2. Method of Operation 

DECIMAL-POINT Clause: The KDECML field is • 
changed from "period" to "comma". 
Thereafter, when phases 10, 11, and 12 scan 
numeric and floating-point literals, commas 
instead of periods are recognized as decimal 
points. 

UPSI-n Clause: Dummy dictionary entries are 
created from the data in each UPSI-n clause 
and are entered in the UPSTBL table. The 
dummy dictionary entries' are so constructed 
that phase 22 can enter into the dictionary 
an LD entry from each UPSI-n and each 
mnemonic-name, and a condition-name entry 
from each condition-name-l. 

Function-name IS Mnemonic-name Clause: An 
entry Is made in the SPNTBL table for each 

Imnemonic-name, and in the ALPHTBL for each 
alphabet-name. These table entries are used 
by phase 11 during processing of the • 
Procedure Division. When phase 11 scans 
ACCEPT or DISPLAY statements, it replaces 
the mnemonic-name with the proper console or 
device name by checking this table. When 
phase 11 scans a WRITE ••• AFTER ADVANCING 
statement, it replaces the mnemonic-name 
with the proper carriage control word. When 

I 
it processes any SORT or MERGE verb with 
COLLATING SEQUENCE specified, it checks the 
ALPHTBL for a valid name. 

INPUT-OUTPUT SECTION 

The routines that process the 
Input-Output Section build and use the 
ENVTBL and QNMTBL tables. The QNMTBL table 
contains variable-length names; the ENVTBL 
table contains pointers to each entry in 
the QNMTBL table. These tables are 
released later in phase 10. Their formats 
are given in "Section 5. Data Areas". 

FILE-CONTROL Paragraph 

The SELSCN routine produces one partial 
Data IC-text entry for each SELECT 
sentence. These entries contain only file 
information and are stored in the ENVTBL 
table. Later, during Data Division 
processing (see "File Section" in this 
chapter), these entries are used to produce 
complete FD entries in Data IC-text. 

For each SELECT sentence, the file-name 
and other pertinent information are entered 
into the ENVTBL table. Variable-length 
names are entered into the QNMTBL table, 
and pointers to the QNMTBL entries are 
placed in the appropriate ENVTBL fields. 

• 
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The ALTSCN routine gains control from 
SAENT whenever ALTERNATE is found in a 
SELECT statement. ALTSCN first tests the 
FRSTALT bit switch, checking for ALTERNATE 
RECORD KEY under current SELECT. For all 
ALTERNATE RECORD KEY clauses, CHKSAR enters 
the data-name in QNMTBL. If the DUPLICATES 
option is present, a bit is turned on in 
INDTBL for that key. When another ALTERNATE 
clause is found in NXTCOD, a chain bit is 
turned on in the INDTBL entry. Control is 
returned to SAENT after FRSTALT is reset. 

VSAM File Processing 

For FILE STATUS clause processing, 
SELSCN passes control to the file status 
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routine to enter the PILE STATUS dataname 
into the ONMTBL and to set a pointer to 
QNMTBL in the corresponding ENVTBL table 
field. A corresponding bit is also turned 
on in the EIVTBL to indicate that a FILE 
STATUS clause has been specified. 

For PASSWORD clause processing, SELSCN 
passes control to the password routine to 
enter the password into the QNMTBL and to 
set a pointer to ONftTBL in the 
corresponding ENVTBL table field. A 
corresponding bit is also turned on in the 
ENVTBL to indicate that a PASSWORD clause 
has been specified. 

I-O-Control Paragraph 

When the I-O-Control paragraph header is 
encountered, the ENVSCN routine calls the 
pertinent routines for processing the SAftE, 
RERUN, MULTIPLE PILE TAPE, and APPLY 
clauses. 

SAME Clause: Por each clause encountered, 
the files naaed are entered into one of the 
following tables: for SAME AREA, the SATBL 
table; for SAM! RECORD AR!A, the SRATBL 
table; for SAME SORT AREA, the SSATBL 
table. 

At the end of the Environment Division 
processing, a unique number is assigned to 
each clause of each type (by means of 
incrementing counters). Por example, the 
first SAME AREA clause is assigned the 
number 1; the second SAftE AREA clause is 
assigned the number 2; and so forth. 
Similarly, the first SAftE RECORD AR!A 
clause is assigned the number 1; the second 
SAME RECORD AREA clause is assigned the 
number 2; and so forth. The same procedure 
is followed for SAM! SORT AREA clauses. 

The !NVTBL table is then searched for 
all the files named in the SAftE clauses, 
and appropriate numbers are inserted into 
these entries of the ENVTBL table to 
identify the"SAftE clauses in which the 
files were named. Por example, if three 
SAME RECORD clauses were specified, each 
file named in the first clause would have 
"1" in the SAME RECORD field of its ENVTBL 
table entry; each file named in the second 
clause would have "2" in the SAME RECORD 
field; each file named in the third clause 
would have "3" in the SAME RECORD field. 

The appropriate switches are set in the 
ENVTBL table entries. At this time, the 
SATBL, SRATBL, and SSATBL tables are 
released. 

RERUN Clause: Pormat 1: An entry for the 
file name is made in the CKPTBL table. In 
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the !NVTBL table entry for this file, the 
CKPTBL bit is set to 1 and a pointer to the 
CKPTBL table entry is inserted. The RERUN 
bit in the PIOTBL table entry associated 
with the file-name is later set to 1 during 
Data Division processing. The RERUN switch 
in COMMON is turned on. 

Pormat 2 (SORT-RERUN): An entry is made 
in the CKPTBL table, with the INTEGER field 
set to zero. 

MULTIPLE PILE TAPE C~: The MULTIPLE 
PILE TAPE switch is set to 1 in the ENVTBL 
table entry for the file naaed in the 
clause. A number indicating the file's 
position on the tape is placed in the 
POSITION INTEGER field. 

APPLY Cl~: For each option, a switch is 
set in the ENVTBL table entry for the file 
named in the clause. 

option 

option 
set. 

option 
set. 

1: 

2: 

3: 

The WRITE-ONLY switch is set. 

The EXTENDED-SEARCH bit is 

The WRITE-VERIPY switch is 

option 4: The CYL-OVERPLOW switch is 
set. The number of tracks is converted 
to binary and placed into the 
CIL-OVERFLOW-TRACKS field. 

option 5 (Pormat 1): The MASTER-INDEX 
switch or the CYLINDER-INDEX switch is 
set. The device-number is stored in the 
DEVICE-TIPE-CODE field. 

option 5 (Por.at 2): The CORE-INDEX 
switch is set. The data-name is stored 
in the ONMTBL table, and a pointer to it 
is entered in the ENVTBL table entry for 
this file. 

DATA DIVISION 

When the Data Division header is 
encountered, the GETDLM routine calls the 
DDSCN routine, which in turn calls the 
routines that process the Pile, 
Working-storage, and Linkage sections. If 
a Report Section is encountered, phase 00 
is called to load phase 12, which processes 
the Report Section. 

As the Data Division source statements 
are encountered, the following steps are 
taken to form Data IC-text: 

• Pile and record information is entered 
into a work area (ICTEXT). 
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• Entries are made in the OD2TBL, QNMTBL, 
PNTBL, and RCDTBL tables. 

• Information for FDs in the ICTEXT work 
area is merged with the corresponding 
ENVTBL table entry. 

• Data IC-text for PDs, LDs, and SDs is 
generated and written on file SYS003. 
At this time, space is reserved in the 
PIOTBL table. 

Completed Data IC-text is used in Phases 
22 and 21 to make dictionary entries for 
data-names and file-names and to generate 
Data A-text. 

The routines that process the Data 
Division use the ENVTBL and ONMTBL tables 
(additional entries are made in the ONMTBL 
table) and build the OD2TBL, PNTBL, and 
RCDTBL tables (see "Section S. Data Areas" 
for formats). All of these tables except 
the ENVTBL and ONMTBL tables are passed to 
phase 11. The PIOTBL table is also used by 
phase 21, and the OD2TBL table by phase 22 
and phase 25. The PIOTBL table entries are 
filled in by phase 11 during Procedure 
Division processing and indicate which OPEN 
options and input/output verbs are used for 
each file; the OD2TBL table is used to 
generate Q-Routines (object module 
subroutines used to calculate variable 
lengths for OCCURS ••• DEPENDING ON fields 
and variably located fields following the 
variable-length fields). The OD2TBL table 
is also used in building the debug file if 
SYMD!P has been specified (see "Building 
the OBODOTAB Table" in the chapter "Phase 
25") • 

PILE SECTION 

After the Pile Section header is 
encountered, the DDSCN rO.utine calls the 
appropriate routines to process PDs, SDs, 
~nd LD's in the source program. 

Pile Description Entries 

Each File Description entry (PD) is 
analyzed, and information from the clauses 
is entered into the ICTEXT work area. This 
information, which includes the file-name 
and the LABEL RECORDS switches, is merged 
with some of the ENVTBL information and 
placed into the PNTBL table. This ENVTBL 
information includes the ACCESS RANDOM and 
mass-storage switches and the CKPTBL bit 
that were set during Environment Division 
processing. A PIOTBL table entry is set 
up, and pointers to this entry are placed 
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in the PNTBL and ENVTBL tables. The PIOTBL 
table contains binary zeros at this time. 
Variable-length names such as LABEL RECORD 
data-names are entered into the ONMTBL 
table, and pointers to these entries are 
placed in the work area. 

Note that the RBPORT clause in the PD 
statement requires special processing; this 
is described in the phase 12 chapter. 

When this processing has been completed, 
the ENVTBL entry and the file description 
information from the work area are merged 
into Data IC-text PD entries. Names from 
the QNMTBL table are located (from their 
ENVTBL table pointers) and inserted where 
needed. Each completed Data IC-text 
element is written out. When Pile Section 
processing has been completed, the QNMTBL 
table is released. 

Sort Description Entries 

Each sort Description entry (SD) is 
placed in work area ICTEXT and is used to 
generate an SD entry of Data-IC text. 

Record Description Entries 

When a level-number entry (LD) is 
encountered, the DDSCN routine calls a 
routine to analyze the entry and store 
information from the clauses into work area 
LDTEXT. (This area is the same physically 
as ICTEXT.) If the OCCURS clause with the 
DEPENDING ON option is included, the object 
of the clause and its qualifiers are 
entered into the OD2TBL table (no duplicate 
entries are made). 1 pointer to the entry 
is inserted later into the Data IC-text for 
the Record Description. (Each level-number 
results in a Data IC-text element in 
LD-text format. LD-text is an internal 
phase 10 text.) 

Por 01-level items, an RCDTBL table 
entry is made, consisting of a pointer to 
the most recent file-name entry in the 
FNTBL table, followed by the record name. 
As a result, each RCDTBL table entry 
contains a pointer to a corresponding PNTBL 
table entry, which in turn contains a 
pointer to a corresponding PIOTBL table 
entry (see "Section 5. Data Areas"). This 
relationship is used by phase 11 when 
processing WRITE and REWRITE statements to 
relate records to their associated files. 

When all the information about the 
data-name has been stored in LDTEXT, the 
contents are written out as an LD entry in 
Data IC-text on SYS004. 

• 

• 

• 

• 

• 
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WORKING-STORAGE AND LINKAGE SECTIONS 

The Record Descriptions in the 
Working-Storage and Linkage Sections are 
processed in much the same way as those in 
the File Section. However, since they are 
not associated with files~ no ReDTBL table 
entries are made. 
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SYNTAX ANALYSIS 

Phase 10 performs a syntax analysis of 
the Identification, Environment, and Data 
Divisions during division processing. 
Included are such things as checking for 
division headers and making sure that the 
PROGRAM-ID clause appears in the first 
paragraph of the Identification Division. 
If user errors are detected during syntax 
analysis, E-text is. generated • 
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PHASE 12 

Phase 12 reads the source statements of 
the Report Section of the Data Division, 
producing one complete Report Writer 
Subprogram (RWS> for each RD that it 
encounters. As it does so, it also: 

• Scans its input for errors and 
generates any necessary E-text. 

• Generates a listing of the Report 
Section on SYSLST (SYS006 for LVL 
option), if the LIST and NOLIB options 
are in effect and no Lister options are 
in effect. 

• Records information for later phases in 
TAMER tables and in COMMON cells. 

Phase 12 reads its input from SYSIPT or 
from SYS004 if the LIB or LST option is in 
effect. It writes its output, the RWS, in 
the form of Data IC-text on SYS003 and in 
PO-text on SYS002. Any E-text produced is 
also written on SYS002, intermingled with 
the PO-text. The input and output are 
summarized in Figure 11. The RWS is 
described in Appendix C. 

If the VERB option is in effect, Listing 
A-text is generated and passed to phase 60 
or 64 so that the object program listing 
can include verb-names and procedure-names. 
Each text element is simply a word in 
EBCDIC format preceded by a code and a 
count. For every Listing A-text element 
written, a card number element is written 
in PO-text. This card number (passed on 
through the changing text forms> indicates 
to phase 60 or 64 when to read a Listing 
A-text element. 

OPERATIONS IN OTHER PHASES 

In addition to normal processing of the 
Data IC- and PO-texts, other phases perform 
related operations in response to elements 
of the source program or of the RWS. These 
elements include the REPORT clause, the 
Report Section header, USE sentences, the 
Procedure Division verbs INITIATE, 
GENERATE, and TERMINATE, control-field 
save-area names, and REDEFINES clauses. 

REPORT CLAUSE 

When a REPORT clause in an FD statement 
is encountered, routine TBLRPT of phase 10 
primes the RWRTBL table (first REPORT 

44 Section 2. Method of Operation 

clause only>, sets a flag bit in the P1BTBL 
table (first REPORT clause only), and 
enters the report name into the RWRTBL 
table (each REPORT clause encountered>. 
Phase 12 later checks the flag bit and, if 
it is not set, returns control to phase 00 
without producing an RWS. 

REPORT SECTION HEADER 

Upon encountering the Report Section 
Header, phase 10 sets the RPTWR bit in the 
PHZSW switch in COMMON. Routine INT10 of 
phase 00 later checks the bit and calls 
phase 12 when it is set. 

USE SENTENCES 

Upon encountering a USE sentence in the 
Declaratives Section of the Procedure 
Division, phase 11: 

• Generates REPORT-ORIGIN, a special 
Report Writer verb. to cause the 
address counter to be set to the first 
instruction in the RWS group routine 
resulting from the report group 
specified in the USE sentence. 

• Inserts, at that point in the RWS 
routine, a link to the USE routine. 

• Generates another Report Writer special 
verb, REPORT-REORIGIN. to reset the 
address counter. 

Note: Report writer verbs are discussed 
under "Elements of a Report Writer 
Subprogram" in Appendix C. 

PROCEDURE DIVISION VERBS 

Upon encountering an INITIATE, GENERATE, 
or TERMINATE verb, phase 11 generates 
PO-text, and phase 51 later generates 
linkage between the main program and 
appropriate routines in the RWS. The 
INITIATE verb results in a link to the 
INT-ROUT routine, TERMINATE to the LST-ROUT 
routine, GENERATE report-name to the 
1ST-ROUT routine, and GENERATE detail-name 
to the DET-ROUT routine. 

• 

• 

• 

• 

• 
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CONTROL-FIELD SAVE-AREA NAMES 

Upon encountering control-field 
save-area names (which are generated by 
phase 12), phase 22 generates a dictionary 
entry consisting of the "-nnnn" name and 
the attributes of the control field which 
had been previously defined in the Data 
Division. Further discussion of 
control-field save-areas is provided under 
"Nonstandard Data-names" in Appendix C. 

REDEFINES CLAUSE 

upon encountering Data IC-text for a 
Report writer REDEFINES clause, phase 22 so 
processes it that the E-point name data 
item generated from the COLUMN clause 
points to the relative location in the 
print-line work area, RPT.LIN, equal to the 
integer specified in the COLUMN clause. 
When an item is later to be moved to 
RPT.LIN~ the location can be determined 
from the E-point name. The length is taken 
from the PICTURE clause information in the 
dictionary attributes for the item. 
E-Point and RPT.LIN are discussed under 
"Nonstandard Data-names" in Appendix C. 

PRODUCING THE REPORT WRITER SUBPROGRAM 
(RWS) 

Generating a complete subprogram is the 
task of five routines in phase 12: RDSCAN, 
PROC01, PROC02, FLUSH, and GNSPRT. Routine 
GETDLM controls the flow of processing for. 
phase 12. That flow is tailored to the 
particular source program, but the 
following discussion explains the general 
concept. 

The RDSCAN routine processes the RD 
statement and is followed by routine 
PROCOl, which processes the Ol-level 
sentence. If that sentence is an 
elementary item, routine PROC02 is called 
upon to process each elementary-level 
clause until the entire sentence has been 
processed. At that point, the FLUSH 
routine is called to finish generating the 
group routine. If the sentence is the 
Ol-level statement of a group item, routine 
PROCOl processes the sentence, and routine 
PROC02 is called to process the elementary 
and lower-level group items following. 
When that is done, routine FLUSH is called, 
does its processing, and the compiler goes 
on to the next Ol-level statement. 

The PROC01-FLUSH or PROC01-PROC02-FLUSH 
loops continue until phase 12 has generated 
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RWS group routines for all of the Ol-level 
statements defined in the source program. 
Routine GNSPRT is then called on to 
complete the RWS by filling in the fixed 
and parametric routines and any necessary 
dummy group routines. Phase 12 then checks 
to see if the next logical record is an RD 
statement, in which case another RWS is 
needed and the process begins again with 
routine RDSCAN, or if it is the Procedure 
Division header, in which case phase 12, 
being finished, returns control to phase 
00. 

ROUTINE RDSCAN 

The RDSCAN routine is responsible for 
processing the RD entry of the source 
program. After first ensuring that an RWS 
should be generated (by determining whether 
the RWRTBL table is primed), it reads each 
logical unit of the RD and processes it. 
The routine operates in a loop-type scan, 
checking each item to see if it is a 
period, CODE clause, CONTROL clause, or 
PAGE clause. If it is none of these, it is 
treated as an error. 

Routine RDSCAN then sets appropriate 
switches and enters data into storage areas 
and tables. It then gets a new record and 
repeats the loop until it encounters a 
period. When this happens, control returns 
to routine GETDLM, which calls routine 
PROC01. 

ROUTINE PROCOl 

.Routine PROCOl processes the Ol-level 
record descriptions. Valid input for this 
routine includes the period and the NEXT 
GROUP, LINE, TYPE, and USAGE clauses. It 
operates in a loop-type scan and processes 
each clause in much the same way as the 
RDSCAN routine does. since an Ol-level 
elementary entry is permissible, other 
clauses can also be valid. Before assuming 
an error, routine PROC01, therefore, 
branches to the PROC02 routine to check for 
and process elementary-level clauses. Once 
a valid clause is processed in one or 
another of these routines, control returns 
to the beginning of the loop in routine 
PROC01. 

Processing of the TYPE clause marks the 
generation of the initial coding for the 
group routine. Since the compiler has, at 
that point, enough input to begin the group 
routine, the first part of that routine is 
generated here. 
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SYSIPT (SYS004 if LIB or LST) 
r-------------------, 
Isource Program I 
I ~----, 
I (Report Section) I L ___________________ J 

SYSLST1 (if NOLIB and no Lister) 
r------------------,To 
ISource Program I printer 

,--->1 .--------> 
I I (Report Section) 1 ~ L __________________ J 

I 
I 
I 
J SYS003 
J r------------------,To 
J IData Ie-text Ipbase 20 
r---> I 1--------> 
I I I 1 L __________________ J 

i 
~ 
J 

Storage (TAMER) 1 SYS002 
r-------------------, J r------------------,To 
ITables passed to 1 I IPO-text and E-textlpbase 11 
phase 12 I r-------------------, .--->1 .--------> 

I V I I J 1 I 
FNTBL 
PIOTBL 
P1BTBL 
QLTABL 
RWRTBL 
SPNTBL 
RCDTBL 

~-------->I PHASE .--->1 L __________________ J 

I A I 12 I J 
I I I , I L ___________________ J i 

I A I Storage (PHOO) 
I I 1 r------------------, 
I I 1 I I 
I I ~---> I COMMON I 
I I I I ___________________ J V ~ L __________________ J 

Storage (PHOO) 

r-------------------, 
I ~----
I COMMON I 
I I L ___________________ J 

Storage (TAMER) J 

r-------------------, § 
JTables built by I 
Iphase 12 I 

CTLTBL 
DETTBL 
GCNTBL 
NPTTBL 
QALTBL 
RNMTBL 
ROLTBL 
ROUTBL 
SMSTBL 
SNMTBL 
SRCTBL 
SUMTBL 

J 
I 
I 
I 
I 
I 
I 
I 
I L ___ > 

~SYS006 is used if the LVL option is in effect. 

I Figure 10. Phase 12 Input/Output Flow 
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Storage (TAMER) 
r------------------, 
Tables passed to , 
later phases I 

DETTBL 
FNTBL 
PIOTBL 
P1BTBL 
RNMTBL 
ROUTBL 
RWRTBL 
SPNTBL 
RCDTBL 

I 
J 
I 
I 
I 
I 
I 
J 
I 
I 
I 

Note: Tables not I 
Jshown here are re-I 
Ileased by phase 121 L __________________ J 
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ROUTINE PROC02 

Routine PROC02 is entered when routine 
GETDLM encounters an 02-49-level entry or, 
at entry point PR02A, during PROC01~s scan 
of an 01-level elementary item. Its 
operation is similar to that of routines 
RDSCAN and PROC01, except that checks are 
made so that control returns to routine 
PROCOl when appropriate. 

ROUTINE FLUSH 

When routine FLUSH is called, all the 
information needed to complete one group 
routine is available in the form of table 
entries, contents of data areas in storage, 
and switch settings. Routine FLUSH 
generates the exit coding for the group 
routine, and then returns control to 
routine GETDLM. 

ROUTINE GNSPRT 

Routine GNSPRT is called when the GETDLM 
routine encounters a new RD or the 
Procedure Division header. At this point, 
all group routines defined in the source 
program have been written onto SYS002 (in 
PO-text), and all data needed to complete 
the RWS is in storage. Routine GNSPRT 
first writes out the necessary Data IC-text 
on SYS003 and then~ in order: 

1. Generates the WRT-ROUT routine. 

2. Generates a dummy group routine for 
any of the following groups not 
defined in the source program: 
Control Heading Final, Control Footing 
Final, Page Footing, Page Heading, 
Report Heading, and Report Footing. 

3. Generates the INT-ROUT routine. 

4. Generates, if a PAGE LIMIT clause was 
specified in the source program, an 
ALS-ROUT routine and an RLS-ROUT 
routine. If no PAGE LIMIT clause was 
specified, the RWS contains neither of 
these two routines. 

5. Generates one USM-ROUT routine for 
each TYPE IS DETAIL group specified 
under the RD statement being 
processed. 

6. Generates in order, one each of the 
following routines: CTB-ROUT, 
RST-ROUT, 1ST-ROUT, LST-ROUT, and 
ROL-ROUT. 
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7. Generates any 'needed CTH-ROUT 
routines. A CTH-ROUT routine is 
needed for any control specified in 
the source program after the highest 
level (or FINAL) control. If the 
source program contains no TYPE IS 
CONTROL HEADING report description for 
such a control, routine GNSPRT 
generates a dummy group routine here 
to fill the need. 

8. Generates any needed CTF-ROUT 
routines. A CTF-ROUT routine is 
needed under circumstances like those 
for a CTH--ROUT routine. 

9." Generates one SAV-ROUT routine and one 
RET-ROUT routine. 

GENERATING ERROR MESSAGES 

coincident with producing the RWS, phase 
12 scans its input for syntax errors. 
Checks are made to ensure that each routine 
is both correct in itself and compatible 
with the rest of the RWS. If errors are 
detected, messages are written in E-text 
and recovery is attempted. When necessary, 
attempts to produce the particular RWS are 
abandoned. The E-text is written, 
intermingled with PO-text, on SYS002. 

GENERATING THE S9URCE LISTING 

As each record is read from SYSIPT, a 
check is made to determine if the LIST 
option is in effect. If so, the source 
statement is copied out onto SYSLST (or 
SYS006 for LVL option). 

INFORMATION FOR LATER PHASES 

During its processing, phase 12 stores 
various types of information for later 
phases to use~ For example, phase 12 
builds the ROUTBL table, which contains thE 
specific GN numbers assigned to certain RWS 
routines. Phase 11 needs this information 
in order to process INITIATE, TERMINATE, 
GENERATE, and USE BEFORE REPORTING 
statements. Such items are stored in TAMER 
tables and in cells in COMMON. For more 
details on this subject, refer to Figure 10 
and to "Communications Region" and "Table 
Formats" in "Section 5: Data Areas." 
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PHASE 11 

Phase 11 (ILACBLll) reads the source 
statements of the Procedure Division. It 
is entered via phase 00 when phase 12 
encounters the Procedure Division header, 
or when the GETDLM routine in phase 10 
encounters an end-of-file condition. As it 
reads each card in t·he Procedure Division, 
phase 11 does the following: 

• Encodes the Procedure Division into 
PO-text. 

• Ent~rs procedure-names into the 
dictionary. 

• writes the Procedure Division on SYSLST 
(SYS006 for LVL option), if the LIST 
and NOLIB options are in effect and no 
Lister options are in effect. 

• Generates error text (E-text) for 
syntax errors it encounters. 

The phase 11 routines first process the 
out-of-line procedures contained in the 
Declarative sections. (Processing 

-declaratives is described later in this 
chapter.) Then the in-line program is 
processed. 

Tables passed from phase 10 and used by 
phase 11 include the PIOTBL, FNTBL. RCDTBL, 
P1BTBL. and SPNTBL tables. Tables passed 
from phase 12 and used by phase 11 are the 
DETTBL, RNMTBL., ROUTBL., and RWRTBL tables. 
The PNTABL and PNQTBL tables are built 
during phase 11. If the VERBREF or VERB SUM 
option is in effect, phase 11 will create 
the VERBDEF Tamer table. Formats for 
tables, text entries, and dictionary 
entries are given in "Section 5. Data 
Areas." 

Phase 11 functions are performed under 
the control of the PDSCN routine and the 
two major working routines GETCRD and GETWD 
(which supply input to PDSCN). The GETCRD 
and GETWD routines are described under 
"Major Working Routines" in the phase 10 
chapter. These and all other routines used 
by both phases do not remain in storage 
from phase 10, but are reloaded with phase 
11. 

If the VERB, VERBREF, or VERBSUM option 
is in effect, Listing A-text is generated 
and passed to phase 60 or 64 so that the 
object program listing can include 
verb-names and procedure-names. Each text 
element is simply a word in EBCDIC format 
preceded by a code and a count. For every 
Listing A-text element written, a card 
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number element is written in PO-text. This 
card number (passed on through the changing 
text forms) indicates to phase 60 or 64 
when to read a Listing A-text element. 

ENCODING THE PROCEDURE DIVISION 

A major activity of phase 11 is writing 
PO-text. This text is, roughly, the source 
program Procedure Division encoded into a 
form acceptable to later phases. Logical 
units (source program character 
configurations) are processed, encoded., and 
written out one at a time. Some 
information., such as card numbers, is 
generated for PO-text. All user-assigned 
names are passed unchanged (preceded by 
code and count fields) from the source 
text. Verbs and other COBOL words are 
replaced by unique 2-byte codes. For the 
complete text formats., see "section 5. 
Data Areas." 

PROCESSING PROCEDURE-NAMES 

At its point of definition, each 
procedure-name (paragraph-name or 
section-name) is given a PN number. The 
point of definition is that point at which 
the name appears in Area A of the source 
program. PN numbers are assigned 
sequentially, starting with 1, from cell 
PNCTR in COMMON. The procedure-name is 
entered into the dictionary'and written in 
PO-text. Some dictionary attribute bits 
are set when the entry is made, and others 
are moved in from the PNTABL or PNQTBL 
tables later when the attributes are known. 
The building of the PNTABL and PNQTBL 
tables is described below under "Processing 
Verbs." Entering PNTABL and PNQTBL 
information into the dictionary is 
described later in this chapter. 

priority Checking for Segmentation 

For each section-name, the segmentation 
priority is entered into the dictionary. 
If no priority number was specified" zero 
is entered as the priority (in a 
nonsegmented program, all sections are 
given a zero priority). If a priority 
number was specified, its value is compared 

• 
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to the value of the SEGLMT cell in COMMON 
(this cell either was set by phase 10 when 
processing the SEGMENT-LIMIT clause or 
contains a default segment-limit of 49). 
If the priority number of the section-name 
is less than SEGLMT, it means that the 
section is part of the root segment. In 
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this case, the priority number of the 
section-name is entered into the dictionary 
as zero. If the priority number exceeds 
SEGLftT, the specified number is entered 
into the dictionary. 

Each time a section-name is found whose 
priority exceeds the value of SEGLftT, a 
phase 11 switch is turned on. If, at the 
end of Procedure Division processing, this 
switch still contains zero, it means that 
the program is not segmented and SEGL!T is 
set to hexadecimal IPPI. If the switch is 
on, SEGLftT is left as it was. The value of 
SEGLftT is used by later phases to determine 
whether or not the program is segmented. 

PROCESSING VERBS 

All verbs are encoded and written as 
PO-text. In addition, the verbs discussed 
below require special handling. 

Procedure Branching Verbs 

When the procedure branching verbs 
(ALTER, EXIT, GO TO, and PERPOR!) are 
processed, information about how a 
procedure-name is used is entered into the 
PNTABL or PNQTBL table. If the 
procedure-naae to be entered is qualified 
by a section-name, the procedure-name and 
its qualifier are entered into the PNQTBL. 
If the procedure-name is not qualified, it 
is entered into the PNTABL. Entries from 
the tables are used to set some of the 
attribute bits in the dictionary entries 
for the procedure-names. A unique bit is 
turned on in the attributes field for the 
procedure-name according to their use. 

~: The left-hand name (the 
procedure-name appearing in Area A, n21 the 
object of the GO TO) is entered into the 
PNTABL table. If the DEPENDING ON option 

. is used, no entry is made. 

EXIT: The left-hand name is entered into 
the PNTABL table. 

ALTER: The procedure-name following the 
word ALTER and the procedure-name following 
the phrase TO PROCEED TO are entered in the 
PNTABL table. 

PERPORft ••• THRU: The procedure-name 
following the THRU is entered into the 
table. If the THRU option is not used, the 
procedure-name following PERPORft is 
entered. 

Licensed Material - Property of IBft 

Input/Output Verbs 

Switches are set in the PIOTBL table 
entry for the file named in input/output 
verbs. These switches tell phase 21 how 
the file was used. In addition, the 
following processing takes place. The 
REDSVB routine also checks for the word 
NEXT in the READ verb. If it is present, 
the routine turns on the appropriate bit in 
the PIOTBL table. 

Qf!!: If the label or error-processing 
declaratives were written for this file, 
GNs (generated procedure naaes) for the 
declaratives are encoded into the PO-text 
following the file-naae in the OPEN 
statement. The handling of these 
declaratives is described under "processing 
Declaratives" in this chapter. 

DELETE: The PILSVB subroutine checks that 
the filename specified in the DELETE verb 
vas previously specified in a SELECT 
statement. The subroutine turns on the 
appropriate bit in the PIOTBL table if the 
file-name is valid. 

START: The STTSVB subroutine checks that 
~ile name specified in the START verb 
was previously specified in a SELECT 
statement. The subroutine turns on the 
appropriate bit in the PIOTBL table if the 
filename is valid. The subroutine also 

. checks for a KEY of REFERENCE and/or an 
INVALID KEY clause. If either or both are 
found, the subroutine turns on the 
appropriate bit (A) in the PIOTBL table. 

WRITE, REW!l!I: The record name is sought 
in the RCDTBt table; the RCDTBL entry 
contains a pointer to the PNTBL table, 
which is used to find the file-name. The 
file-name is then included in the PO-text 
entry (in the form "WRITE file-name 
record-name"). If the ADVANCING option of 
the WRITE statement is used with the 
mnemonic-name option, it is sought in the 
SPNTBL table and replaced with the proper 
function-name • 

Other Verbs 

ACCEPT, DISPLAY: If a mnemonic name is 
used, it is sought in the SPNTBL table and 
replaced by the proper function-name. 

DEBUG: The attribute bits in the 
dictionary entry for the paragraph referred 
to are set. 
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EXHIBIT: A special EXHIBIT data-name is 
qenerate.d. 

~: The TRACE switch in COM RON is set. 

SORTIMFRGE: If the USING or GIVING option 
is specified, the appropriate bits are set 
in the PIOTBL table entries for the files 
named. If these files are also specified 
in label or error processing declaratives, 
the GNs for the declaratives are appended 
to the file-name. 

If the COLLATING SEQUENCE phase is 
specified, the ALPHTBL is scanned to ensure 
that the phase is v~lid. 

Report Writer Verbs: See "Appendix C: 
Report Writer Subprogram." 

PROCESSING DECLARATIVES 

When a Declaratives Section is 
encountered, the section-name (and any 
paragraph-names as they are encountered) 
are entered into the dictionary. A PNTABL 
entry is made for the section-name; the 
declarative bit and the bit identifying the 
type of declarative are set. Every 
paragraph-name in the section is also 
entered into this table, with only the 
declarative bit set. These bits are used 
later to set dictionary attribute bits. 

Each label or error declarative is given 
a GN (generated procedure-name) number. 
These numbers are assigned sequentially, 
starting with 1, from the GNCTR cell of 
COMMON. If the USE sentence specified ON 
file-name, the GNs are entered into the 
appropriate fields of the FNTBL entry for 
the file. If the USE sentence specified 
INPUT, ON OUTPUT, or ON 1-0, the GN number 
is entered into a particular OPEN option 
work area. 

For each file-name specified in an OPEN 
statement, the corresponding FNTBL table 
entry is inspected. If GNs were entered 
into the FNTBL during declarative 
processing, they are inserted into the 
PO-text. Otherwise, the work areas for the 
particular OPEN option are searched for the 
appropriate GNs for this file. For an error 
declarative, if a GN for ON INPUT is found 
in the work area, the GN number is inserted 
into all OPEN INPUT PO-text entries. The 
GNs for label declaratives are appended only 
for files whose FD entries include a LABEL 
RECORD IS data-name clause. OUTPUT and 1-0 
GNs are handled the same way. 
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The USESVB routine builds the GVNMTBL 
table containing the fully qualified 
data-names ucied in the GIVING option of the 
STANDARD E~ROR/EXCEPTION PROCEDURE 
declarative for VSAM files. The routine 
also builds the GVFNTBL table when a VSAM 
file has been specified in the ON option of 
the declarative. 

For a USE FOR DEBUGGING declarative, the 
USEGEN label is used for the DEBUG 
processing code, and will be entered only 
from DCLSCN at the start of the 
declaratives. Following USEMSG, a branch 
will be inserted to label USEGNl. At label 
USEGNl, a check is made for FOR followed by 
DEBUGGING; if found, the USEDBG code is 
executed; otherwise, the USE verb code 
(USECON) is restored to CURCOD and a branch 
is taken to continue processing at USEGNl • 

The USEDBG verb is generated if a USE FOR 
DEBUGGING declarative has at least one valid 
operand. USEDBG checks the V2BUGON switch. 
If V2BUGON is not on, USEDBG ignores all 
code for this USE section and scans to the 
next section-name, USE verb, or END 
DECLARATIVES. If V2BUGON is on, USEDBG 
checks for ALL PROCEDURES; if found, 
BGALLPRC is tested to see if it has been 
specified before. If so, a message is 
produced indicating that the second 
occurrence of ALL PROCEDURES is ignored. If 
valid, a procedure-name number for the 
section-name, prior to USE, is entered in 
BGALLPN and its priority number is entered 
in BGALLPRI, and a USEDBG verb is generated. 
V2BUGDCL is set on to indicate a valid USE 
FOR DEBUGGING declarative has been found. 
Control is transferred to USEBCD, which 
checks the BCD-name operand. USEBCD 
generates an alphanumeric literal 
representing the BCD-name operand. If it 
is a qualified-name, it goes to QLTABL to 
generate an alphanumeric literal for up to 
30 bytes containing the name and its 
qualifiers, separated by OF. If it is a 
BCD-name, the contents of CURBCD can be 
used. Then the name is generated and 
end-of-sentence is checked for; if so, exit 
is to VRBENT, if not, return to search for 
more operands. If no operands are found for 
the USE verb, a message is produced and the 
USE sentence is discarded. 

ENTERING PROCEDURE-NARES IN THE DICTIONARY 

A dictionary entry is made for all 
procedure-names (PNs) upon their point of 
definition (appearance in Area A) in the 
source program. The entry's 2-byte 

• 

• 

• 

• 

• 
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• 
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characteristics field'is later filled in 
from the flag field of either the PNOTBL or 

PMTABL table if ~he PM (1) follows the 
PERFORM in a PERFORM ••• THROUGH statement, 
(2) follows the PERFORM in a PERFOR" 
statement without the THROUGH, (3) is 
altered by an ALTER statement, (4) follows 
TO PROCEED TO in an ALTER statement, (5), 
precedes a GO TO or an EXIT statement, (6) 
is referred to or defined in a DEBUG 
paragraph, (7) is a dummy name, or (8) 
appears in the Declaratives section. The 
three fields are identical. 

Each time such a PH is encountered, the 
PHOTBL table (if it is a qualified name) or 
the PNTABL table (if it is not) is searched 
to find an earlier entry for it. If one is 
found, the flag bytes are modified; if not, 
a complete entry is made. At the end of 
the Procedure Division, or the section 
currently being processed if the Procedure 
Division is divided into sections, a search 
is made in the dictionary. When an entry 
is found for that PH, the characteristics 
fi~ld is modified, and the PNTABL or PNOTBL 
entry is deleted. A new table entry is 
made for that PH if it is encountered in a 
later section. 

Whenever the Procedure Division is 
divided into sections, the technique used 
to search the dictionary is affected. 
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Phase 11 calls the appropriate TAMER ACCESS 
routine, giving it the name of a particular 
Procedure Division section. All PHs 
entered in the dictionary'from that section 
are then searched. If the search is for a 
PH from the PNTABL table and the dictionary 
has been searched without finding the PH, a 
search bit is turned on in the table entry. 
The next time the dictionary is searched 
for this PH, only entries from the newly 
processed section will be searched. In the 
case of the PNQTBL table, the table entry 
contains the section-name qualifier. Thus, 
if the section named in the table entry has 
been processed, the dictionary entry is 
found among the entries for that section. 
If the section-name has not yet been 
encountered, no search is made, and no 
search bit, therefore, is needed. 

I Figure 11 shows an example of such a 
search. Note that the figure does not show 
the entry formats. Dictionary formats and 
table formats are shown in "Section 5. 
Data Areas." 

D"M!Y ENTRY FOR PHASE 80 

Phase 11 places a dummy element after 
the source statements; this dummy element 
is used by phase 80 • 
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DICTIONARY 
f i i 
IPoint of definition I Procedure I 
lis in section 
I 
I 
I 1 
I 
I 2 
I 
I 
I 3 
I 

PBTABI. , , , 
ISection I I 
lof Table I Procedure I 
I Entry 
I 

IName 
I 

I name 
I 
I PN1 
I P1f2 
I 
I 
I 
I PNS 
I PN6 
I 

Action Taken 

PN2 I Dictionary 
I 

entry found on first search. Table entry is deleted. 

1 PN6 isl 
I 
I 
I 

IOn first search, the dictionary entry not yet made, so search bit 
Iset. On second search, only entries from section 2 are searched. 
ISince the name is still not entered in the dic- tionary, the search 
Ibit remains on. On third search, only entries froll section 3 are 

3 PBS 

PNQTBL 

I searched. Entry is found and the table entry deleted. 
I 
IOn the third search, the whole dictionary is searched for 
Iwhich is in the table for the first time. Dictionary en­
Ifound and the table entry is deleted. , 

, , i 

ISection IOualifiedl 
lof Table I Procedure I 
I Entry I Nalle I Action Taken 
I I I 

I , 
this nalle, I 
try is I 

I , 

I 2 IPN1 in IOn the second search, the entries from section 1 are i.mediately 
I I I searched. The entry is found and the table entry deleted. 
, , I 

IFigure 11. Entering PNTABL and PNOTBL Information into the Dictionary 
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PHASE 20 

Phase 20 is the third of five phases 
that process the Data Division. It follows 
phase 11, overlaying it in storage. After 
it is loaded, storage contains phase 00 
(including COMMON), the TAMER table and 
dictionary area, and phase 20. The primary 
concerns of phase 20 are the VALUE and 
PICTURE clauses of the data descriptions, 
which it translates from Data IC-text into 
ATF-text. 

Phase 20 processing is initiated and 
controlled by the BEGIN routine. It reads 
each Data IC-text element and, from each LD 
entry, it computes and writes a partial 
dictionary entry to be passed to phase 22. 
After completing the partial entr'y, phase 
20 writes it on SYS004 (the format of the 
entry is called ATF-text) and reads the 
next Data IC-text element, continuing until 
SYS003 has been exhausted. All Data 
IC-text for FDs, SDs, and keys for table 
handling and any E-text encountered is 
copied unchanged onto SYS004. 

Phase 20 also scans its input for syntax 
compatability and error conditions, 
producing any necessary E-text it produces 
and passes two tables, the VALTRU and the 

i 

SYS003 

Data IC-t.ext 
E-text 

storage (In phase 00) 

·1 CO!!MON 
I 
I 
1 , 

storage (TAMER Area) 
i 
ITables built by phase 20 
I 
1 
I 
I 

LABTBL table 
VALGRP table 
VALTRU table 

• 
I 
I----t 
I I 
I I 

I 
1 
I 
I 
1 
I i , 

I 1 I 
~--~'---->IPhase, 

1 20 I 
I I 
, I 

" , 
I 
I 

i I 
I I 
I I 
I<-----~' 
I 
I , 

/Figure 12. Phase 20 Input/Output Flow 
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VALGRP, to later phases. The input and 
output for this phase are summarized in 

/ Figure 12. 

TRANSLATING LD 'NTRIES INTO ATF-TEXT 

Rout.ine BEGIN first det.ermines whether 
the element read is an LD element; that is, 
one resulting from a source program record 
description entry of level 01-49, 66, 77, 
or 88. If so, BEGIN stores the current 
input card number into a halfword in COMMON 
called CURCRD and calls on routine LDTEXT. 
LDTEXT copies the elementfrom the input 
buffer into a work area, called ATFTXT, 
reads the next record (Data IC-text 
element) into the buffer, compares the 
current level number to the next element's 
level number to determine whether it is a 
group or an elementary item, and calls the 
appropriate routines to create the 
ATP-text. 

SYS004 
~i--------------------------' 1 Incomplete Data A-text ITo 

r-->I Data IC-text ~I-----> 
I I ATF-text I phase 
1 IE-text 122 
1 
1 
1 
1 
1 Storage (In phase 00) 
1 ~i-------------------------
1 I 
I >1 CO!!!!ON 
1 I 
1 I I ~i ________________________ ~ 

I 
I 
I 
I 
I 
1 
I 1 
L-)I 

I 
I , 

storage (TAMER Area) 

VALTIHJ table 
VALGRP table 
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PROCESSING ELEMENTARY ITE!S 

For an elementary item, the LDTEXT 
routines described below produce a portion 
of an ATF-text element that contains fields 
identical to a dictionary entry except for 
the addressing parameters. Routine DICTBD 
of phase 22 fills these in later. 

If there was a PICTURE flag in the Data 
IC-text for the elementary item, the LDTEXT 
routine calls routine GSPICT to distribute 
the PICTURE into work areas. The kind of 
character is stored in work area IPT and 
the number of occurrences of that character 
in IPLT. Subroutines, depending on the 
type of the PICTURE, determine the length 
of the item and its attributes. The 
attributes are entered in the variable 
information field of the ATF-text element. 

An indication of how many subscripts are 
needed to refer to the item is set in the 
text element by subroutine BMBSRN. The 
REDEFINES bit is set from the REDEPINES 
flag in the Data IC-text, and the object of 
the REDEFINES clause is saved for 
processing by phase 22. (If the REDEFINES 
clause is internal, that is, generated for 
tke Report Section. and the subject of the 
clause is a name plus a displacement, phase 
22 adjusts the addressing parameters of the 
object of the clause to reflect the 
displacement.) The major code, which is 
changed only when a new section header is 
encountered, is moved from a work area to 
an ATF-text field. In addition, the level 
numbers are normalized as an aid to phase 
30. 

If there was a COpy flag in the Data 
IC-text, routine COPYRN picks up the name 
from the text so that the data-name of the 
entry can replace the COpy library-name in 
the copied entry. 

Routine BUSAGE utilizes the USAGE 
information in the Data IC-text to 
determine the size of the elementary item 
if there was no PICTURE. It provides 
enough information to set the minor code 
field in the ATF-text element to the type 
of the entry and to fill in the variable 
information field with a description of the 
item. If there was a PICTURE, the USAGE 
information, together with the PICTURE, 
provides enough information to set the 
minor code and variable information fields. 

If a RENAMES clause is associated with a 
data item, no partial dictionary entry 
exists in the ATF-text element, and all 
processing is done by phase 22. The BCD 
names are passed on unchanged from the Data 
IC-text element. 
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If V2BUGDCL is on in COMMON, an implicit 
LD-text for DEBUG-ITEM data structure is 
produced as if it were part of the 
LINKAGE-SECTION. 

PROCESSING G~OUP ITE"S 

Por a group item, the tDTEXT routines 
produce a portion of an ATF-text element 
that is identical to a dictionary entry 
except for the addressing parameters and 
the length of the group. These are later 
filled in by phase 22. 

The processing is the same as that for 
elementary items with two exceptions. 
Routine BUSAGE saves the USAGE, in area 
GUI, to verify the USAGE of the elementary 
items. Routine SRCHTB passes the keys, if 
any, unchanged to phase 22. 

PRODUCING INCOMPLETE DATA A-TEXT 

Phase 20 generates incomplete Data 
A-text elements for constants defined by 
VALUE clauses. Information for 
constructing this text comes from the Data 
IC-text read from SYS003. Por LD entries 
with VALUE clauses, the value is given in 
the Data IC-text element and is entered 
directly by routine VALGEN into the 
incomplete Data A-text element. Constants 
defined by VALUE IS SERIES clauses are 
discussed under "Building Tables for Later 
Phases" in this chapter. Por the formats 
of Data A-text and Data IC-text, see 
"Section 5. Data Areas." 

PROCESSING FILE SECTION ENTRIES 

When it encounters the File Section 
header, the BEGIN routine transfers control 
to routine PILFST, which controls the 
processing of the section. Routine FILEST 
uses the BSUBRN routine to read the Data 
IC-text elements. For a critical program 
break or EOF, routine FILEST returns 
control to routine BEGIN. 

PROCESSING ERRORS 

As phase 20 processes Data IC-text, the 
clauses are checked to determine whether 
they are allowed to be used together. The 
following is an example of the checking 
that is performed. 
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When routine LDTEXT processes Data 
IC-text elements for LD entries, some of the 
clauses are processed before a determination 
is made of whether the item is a group or an 
elementary item. Then, when the LDTEXT 
routine determines whether the item is a 
group or elementary item, it eliminates any 
invalid clauses. For example, if a PICTURE 
clause is given for a group item, routine 
LDTEXT processes it. Then, when it 
determines the item is a group item, routine 
ERRTN issues E-text for the invalid PICTURE 
clause. 
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Phase 22 is the fourth of five phases 
that process the Data Division. (For an 
overview of that processing, refer to 
Figure 4 of the introduction to this book 
and to Diagram 1 in the Diagrams section.) 
Phase 22 follows phase 20, overlaying it in 
storage. Its major functions are: 

• producing dictionary entries. 

• Completing Data-A text. 

• Generating Q-routines. 

Phase 22 processing is initiated and 
controlled by the DIRECTOR routine. A Data 
IC-text or ATF-text element is read from 
SY5004 and distributed to work areas. 
Routine DICTBD then completes fields in the 
entry and places it in the dictionary. 
While building the dictionary entry, phase 
22 also checks for syntax compatibility and 
error conditions. After phase 22 has 
completed the dictionary entry for a given 
text element, it picks up the next element 
for processing, continuing until 5YS004 has 
been eXhausted. All Data IC-text for PDs 
dnd 5Ds and any E-rext encountered is 
copied unchanged onto SYS003. 

Incomplete index-name entries (prefix 
04) are entered into the dictionary by 
routine PEADP4 when they are encountered. 
Later, information is filled in by routine 
XTEN, a subroutine of DICTBD. 

The input and output for this phase are 
summarized in Figure 13. 

BUILDING DICTIONA~Y ENTRIES 

Phase 22 stores the current card number 
for each input card in a halfword in COMMON 
labeled CURCRD. It then calls the 
appropriate routine for preprocessing of 
the data item, and after the preprocessing 
is finished, it calls routine DICTBD to 
complete the entries. 

The routine makes either complete or 
dummy dictionary entries. 

DICTIONA~Y PREPROCESSING 

RENAMES Entries: If a RENAMES clause is 
associated with a data item, routine RENAMS 
goes to the dictionary and locates th~ data 
item or items being renamed. The routine 
picks up the attributes and addressing 
parameters for the dictionary entry or 
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PHASE 22 

entries and assigns them to the RENAMES 
item. The routine then places the 
completed entry for the RENAMES item into 
the dictionary. The entire dictionary 
entry for a RENAMES item is formulated by 
the RENAMS routine. 

LD Entries: Before the dictionary build 
routine is called to complete the 
dictionary entry for an elementary item, 
routine LDTXT obtains a dictionary pointer 
for the item by calling an ACCESS routine, 
GETPTR. (ACCESS routines are described in 
"Appendix A. Table and Dictionary 
Handling.") 

A delimiter pointer is needed for group 
items. Level-88 entries are put into the 
dictionary directly by the input routine 
READP4. 

The DEBUG-ITEM dictionary entries are 
made if V2BUGDCL in COMMON is on. At the 
end of the phase, the BLL number and VLC 
number for DEBUG ITEM are saved in BUGBLLNO 
and BUGVLCNO respectively in COMMON. 

PD Dictionary Entries: A skeleton 
dictionary entry is created by routin~ 
PSTXT. This entry contains only the file 
name; the attributes are filled in by phase 
21. The length of the file attributes is 
deter.ined by the access method specified· 
phase 22 determines that in aaking the ' 
skeleton dictionary entry. Routine PSTXT 
assigns the next DTF number to the file and 
writes the Data IC-text for the PD on 
SYS003. Phase 22 determines if there is an 
ISAM file which bas no RESERVE NO clause 
and is opened INPUT or 1-0. 

Since phase 21 processes the Data 
IC-text for FDs, routine PSTXT passes this 
text to SYS003 (the same file on which 
phase 22 writes Data A-text) except for 
user label record information. 

A dictionary pointer is obtained and 
processing of the entry is completed by 
routine DIeTBD and its subroutine PSTOOO. 

I 
A skeleton dictionary entry is also 

created for any LINAGE-COUNTERs specified 
for an FD. 
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IFigure 13. Phase 22 Input/Output Flow 

56 Section 2. Method of Operation 

.Q~ 

SYS003 , 
I Data A-text 
1 Data IC-text 
I DEF-text 

,-->1 E-text 
I 1 
I • 
I 
1 
I , SYS002 
1 i 

I I Q-routines 
1 >1 , 
1 , , , 
1 
I storage (PhOO) 
I i 

I I COMMON 
1-->1 , , , I 

I 
I 
I 
I Storage 
I 
1 Dictionary 
I 
I 
I , 
f-->I , , 

I 
I 

Storage (TAMER) , 
,Tables: 
I , , 
I 

L-->, 
1 
I , 
I 
1 

DICOT 
FDTAB 
INDltEY 
!!ASTODO 
OCCTBL 
OPILE 
OVAR 
RENAMTB 
VALTRU 
VARLTBL 

• , 
1 
I 
I To 
r-->Phase 
1 21 , 

• 
1 To 
I-->Phase 

30 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Partial RD Dictionary Entries: Routine 
RDTXT does most of the processing for the 
RO dictionary entry. At the end of this 
processing, the entry is complete and 
entered in the dictionary by routine 
DICTBD. 

so Dictionary Entries: SD entries are 
handled like FD entries. Routine SDTXT 
performs this processing. 

COMPLETING DICTIONARY ENTRIES 

The dictionary build routine, DICTBD, 
completes these dictionary entries which 
were begun in phase 20 by filling in 
addressing information. Each data item is 
addressed by a base locator number and a 
displacement. 

The addressing parameter field has three 
parts, called i, d, and k, where i 
specifies the type of base locator (BL" 
BLL, or SBL), d specifies the displacement 
of the item from the beginning of ~he area 
controlled by the base locator, and k 
specifies the base locator number. 

A base locator number is assigned to the 
beginning of each major data area, such as 
the Working-Storage Section, and to each FD 
and SD entry. Then the displacement of 
each item in these areas from the beginning 
of the area is calculated. If the items in 
the area occupy more than 4,096 bytes, a 
second base locator number is assigned to 
the second 4,096 bytes, etc. (In this 
case, RD entries are considered to be an 
extension of the Working-Storage Section 
and the same base locators are used.> 

There are three types of base locators 
(BL, BLL, and SBL) depending on the type of 
data area. Base locator numbers are 
assigned sequentially from counters in the 
COMMON area. 

~ Counter Use 
BL BLC~ BL numbers are assigned to 

the working-storage section, 
the Report section, and to 
each file (FD, RD, and SD 
entry) • 

BLL BLLCTR BLL numbers are assigned to 
the Linkage Section, the 
DEBUG-ITEM special register, 
and to label records. 

SBL 8BLCTR See "Q-routine Generation" 
in this chapter. 

£ompleting Working-Storage section Entries: 
The Working-Storage Section contains only 
LD entries. Routine DICTBD completes the 
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LD dictionary entries by filling in the 
addressing parameter field for group and 
elementary items and by determining the 
length and the delimiter pointer for group 
items. 

Routine DICTBD assigns a base locator 
number to the beginning of the 
Working-Storage Section. The type of the 
base locator number is BL, and the base 
locator number is the next available number 
from field BLCTR in COMMON. The d part of 
the addressing parameter is obtained from 
the LOCCTR counter in COMMON. Each time a 
Data A-text element is written out, the 
counter is incremented by the number of 
bytes the element will occupy at object 
time. 

Routine DICTBD uses the GPLSTK table to 
keep track of the length of group items. 
It enters the length and the delimiter 
pointer (the dictionary pointer of the 
group delimiter) in the dictionary entry 
for the group. It also deletes the GPLSTK 
table entry for the group. 

Note: The lengths of 77-level items are 
not added to the GPLSTK table since they 
are independent items. 

If an item contains a REDEFINES clause, 
routine DICTBD calls routines REDEF and 
RDSYN to process the item using tables 
RDFSTK and RNMTBL. The REDEF routine makes 
an entry in the RDFSTK table, giving the 
length of the REDEFINES object and the 
level number and current addressing 
parameters of the REDEFINES subject. Then 
the REDEF routine assigns the addressing 
parameters of the REDEFINES object to the 
REDEFINES subject. An entry is also made 
in the RNMTBL table, giving the level 
number, dictionary pointer, and length of 
the object of the REDEFINES. 

When an item is encountered with a level 
number less than or equal to the last level 
number in the RDFSTK table, it is assigned 
the addressing parameters from the entry. 

The length of the REDEFINES object is 
saved in the RDFSTK table. If the 
REDEFINES subject is a group item, its 
length is determined by the GPLSTK table. 
If it is an elementary item, routine RDSYN 
determines its length. 

Table RNMTBL is also used if there are a 
series of items with REDEFINES clauses. 

completing File Section Entries: Routine 
DICTBD uses its subroutine FSTOOO to 
complete dictionary entries for FOs. 
Subroutine FSTOOO performs two major 
functions: 
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• It resolves the previous FD, if any. 

• It completes the processing of the 
current FD, if any. 

Routine DICTBD processes SD entries in 
the same way it processes FD entries. 

Completing Linkage section Entries: 
Linkage Section entries are processed the 
same as working-Storage Section entries 
except that the type of base locator number 
assigned is BLL. For a label record item, 
the first BLL is assigned. For other items 
in the Linkage Section, BLL numbers are 
assigned starting with the second BLL. All 
level-11 items and all group items starting 
with level-Ol in the Linkage section are 
assigned unique BLL numbers. 

completi~ Report section Entries: Routine 
DICTBD adds no information to Report 
Section entries before it puts them in the 
dictionary. 

DOS UPSI Feature Names: When routine INIT 
first receives control, it checks to see if 
phase 10 created the UPSTBL table. If so, 
it calls routine UPSI to enter the 
function-names, mnemonic-names, and 
condition-names into the dictionary. 

GENERATING DATA A-TEXT 

Phase 22 completes the incomplete Data 
A-text elements passed to it by phase 20 by 
adding the location counter values. The 
two prefix bytes (the X'10' indicator and 
the length count affixed by phase 20) are 
left to serve as an indicator to phase 21 
that the text element needs no further 
processing. Phase 21 deletes the first 2 
bytes and then passes it unchanged to Phase 
60 and selects the Data IC-text elements 
(for FDs and SDs) for translation into Data 
A-text. 

Phase 22 generates five types of Data 
A-text elements itself. While doing so, it 
prefixes them with the same two bytes of 
information discussed above. The four 
types are: 

• Working-Storage Section address 
elements. 

• Constants from VALUE clauses. 

• Data-name DEF elements. 

• Verb DEF elements. 

• Q-routine identi~ication elements. 

To create these elements, phase.22 uses 
information stored in COMMON, tables 
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GPLSTK, VERBDEF, and VA·LGRP, Data IC-text 
created in phase 10 or 12 and passed by 
phase 20, and ATF-text created by phase 20. 
The format of COMMeN, the tables, and the 
texts are described in "Section 5. Data 
Areas." 

Q-ROUTINE GENERATION 

Phase 22 uses the following tables to . 
generate Q-routines: OD2TBL, QFILE, QVAR, 
OBJSUB, QITBL, and QRTN. The OD2TBL table 
is created by phase 10 and the other tables 
by phase 22. The QFILE and QVAR tables are 
passed on to phase 30; the OD2TBL, OBJSUB, 
QITBL, and QRTN tables are released by 
phase 22. (When the SYMDMP option is in 
effect, however, the QITBL and QRTN tables 
are passed to Phase 25.) The OD2TBL table 
contains the qualified names of objects of 
OCCURS ••• DEPENDING ON clauses. 

Routine QVARBD combines the information 
contained in the OD2TBL, the QRTN, the 
OBJSUB, and the QITBL and QFILE tables into 
the QVAR and QFILE tables for phase 30. 
The routine then releases the OD2TBL, QRTN, 
and QITBL tables. (When SYMDMP is in 
effect. it releases only the OD2TBL table.) 

If phase 10 created an OD2'I'BL table, 
phase 22 checks each elementary item that 
it processes to see whether or not it is in 
the OD2TBL table. If it is, phase 22 sets 
the dictionary entries of the item and all 
its groups to reflect that they are objects 
of OCCURS ••• DEPENDING ON clauses. If it is 
a group item, routine XTEN performs the 
processing; if it is an elementary item, 
routine ELIPR handles the processing. 
Routine ELIODO then places the dictionary 
pointer for the item and a pointer to the 
related OD2TBL entry in the QITBL table. 
If an object of an OCCURS ••• DEPENDING ON 
clause is encountered while processing the 
File Section, its OD2TBL table displacement 
is placed in the OBJSUB table. 

When phase 22 encounters an ATF-text 
element for an LD entry with a pointer to 
the OD2TBL table (that is, the item was 
described with an OCCURS ••• DEPENDING ON 
clause), routine INTVLC marks all the group 
items currently in table GPLSTK as variable 
in length by assigning a VLC 
(Variable-length cell) number from field 

VLLCTR in COMMON to each item. If a 
subject of an OCCURS ••• DEPENDING ON clause 
is encountered while processing the File 
Section, its GN number is placed in the 
OBJSUB table. 

In addition, if an item follows a 
variable-length field and is not a new file 
or record, it is variably located.· To each 
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of these items, phase 22 assigns an SBL 
(secondary base locator) number from field 
SBLCTR in COSMON. At execution time, there 
are secondary base locator cells (one for 
each SBL number) in the Task Global Table 
that contain the cur~ent location of the 
variably located field. Phase 22 generates 
O-routines to calculate initial values and 
changes in these secondary base locator 
cells. 

Whenever phase 22 generates O-Routine 
text, a determination is made to see 
whether it is the first time that Q-Routine 
text has been generated for this record. 
If it is the first time, a GN number is 
generated and routine OBUILD places it in 
front of the O-Routine text for 
identification. This routine then makes an 
entry in the OR TN table containing the GN 
and the pointer to the OD2TBL table. If it 
is not the first time, the ORTN table is 
checked to see whether or not the pointer 
to the OD2TBL table is there. If the 
pointer is missing, it is put in. 

Data A-text O-routine identification 
elements are generated for each O-routine 
and placed on the Data A-text data set. 
These indicate that the O-routines are to 
be executed during initialization 
processing at execution time. 

PROCESSING ERRORS 

As Phase 22 processes Data IC-text and 
ATP-text, a check is made of the clauses to 
be sure that they are allowed to be used 
together • 
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EBCDIC names for keys (prefix 01 or 02) 
are entered into the SReHKY table by 
routine READP4 while the dictionary is 
being built. This table is used for syntax 
checking whenever the names are 
encountered. 

If CSYNTAX is specified and an error is 
detected, the syntax option bit in COMMON 
is forced on and conflicting options are 
forced off. 

BUILDING TABLES POR LATER PHASE~ 

Phase 22 builds eight tables for later 
phases. In addition, it uses the VALTRU 
table for syntax checking of the VALUE IS 
SERIES clause, but then leaves that table 
in main storage for phase 30. The VALTRU 
table is built by phase 20 and described 
under that heading. 

The OVAR and QPILE tables are built 
during O-Routine generation and stored for 
use by phase 30. They are discussed above 
under "O-routine Generation." 

During predictionary processing 
(described above), routine SRH200 creates 
the INDKEY table • 

The PDTAB table is built for phase 21. 

If the S!MD!P option is in effect, phase. 
22 primes and builds as many as four 
tables, depending on the clauses in the 
source program, for phase 25: the OCCTBL 
table, the "lSTODO table, the VARLTBL 
table, and the RFNAMTB table. 
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PHASE 21 

When phase 21 is loaded into storage, all 
data items except FOs and SOs have been 
translated from Data IC-text into Data 
A-text, and the dictionary is complete 
except that the FO and SO entries and the 
LINAGE-COUNTER special register are dummy 
entries without data attributes written by 
phase 22. After phase initialization, 
routine BEGINPH is given control. This 
routine reads each record from SYS003 and 
determines the action to be taken. For an 
A-text or E-text element, the two-byte 
prefix attached in phase 20 or 22 is 
removed, and the element is copied onto 
SYS004i Fo and SO elements are selected for 
processing by phase 21; all other records 
are copied unchanged onto SYS004. 

From the FO and SO Data IC-text elements 
and from information stored by previous 
phases in the oICOT, PIOTBL, and FoTAB 

DTF, and selects the proper DTF generator. 
Each DTF generator then determines the 
number of DTFs required, reserves space for 
additional file informa~ion in the XPRE-DTF 
(for sequential file only) and the Pre-DTF, 
fills in certain fields of the XPRE-oTF and 
the Pre-oTF, and develops the body of the 
oTF itself. 

CLAUSE COMPATIBILITY 

The compatibility testing performed by 
phase 21 is primarily a check to determine 
if the clauses specified are compatible 
with the file description. For example, an 
APPLY CORE INDEX is acceptable only for an 
ISAM file. 

tables, phase 21: COMMON PARAMETERS 

- Completes the dictionary entries. 
I - Completes LINAGE-COUNTER entries. 

- Generates the required oTFs. 
- Generates input/output areas (buffers). 
- Writes the Data A-text for the DTFs and 

buffers onto SYS004 and PO-text for 
VCONs onto SYS002. 

COMPLETING DICTIONARY ENTRIES 

When phase 21 encounters an SD record, 
routine SORTPROC reserves space for a 
buffer according to the maximum record 
size, generates a BL to point to the sort 
area, and fills in the ,SD dictionary entry. 
When the phase encounters an FD record, 
routine SETDIC fills in all fields of the 
dictionary which can be picked up directly 
from that record. Routine ACCMODE 
determines the access method specified and 
enters it into the dictionary. 

Phase 21 builds the PD dictionary 
entries, the File Information Block (PIB), 
and the IND2TBL table (indexed file only) 
for VSAM files. 

GENERATING REQUIRED DTFs 

To develop a DTP, phase 21 checks the PD 
for clause compatibility, collects the 
parameters common to more than one type of 
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Certain parameters are common to many or 
all types of DTPs and are determined before 
entry into the DTP generator. The 
remaining parameters are established by the 
particular DTP generator specified. Of the 
common parameters, the size and form of the 
records of a file are most important. 

Record Size 

Routine RECCONT processes the RECORD 
CONTAINS clause. With only one exception 
the record size is the maximum size of any 
record described as a data record in the 
Pile Description. This value is determined 
in phase 22, and is passed to phase 21 in 
the FDTAB table. The one exception to 
using the maximum calculated size is the 
case where the clause RECORD CONTAINS N1 TO 
N2 CHARACTERS is specified, the value of 12 
is less than the maximum calculated size, 
and there is more than one OCCURS clause 
with the DEPENDING ON option in the record 
description. In this case, the value of .2 
is used as the maximum possible record 
size. 

Record Porm 

Prior to any attempt at determining the 
record form, the BLOCK CONTAINS clause is 
checked by routine BLKCTNS for basic 
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compatibility. If any errors are found, 
the clause is either dropped from further 
consideration or altered to an assumed 
acceptable format. 

Every supportable DTP used in Pull 
American National Standard COBOL requires 
an entry for its RECPOR! parameter. The 
allowable entries are selected from the six 

I possible kinds shown in Figure 14. 

i i 
ICLASS= ICLASS= CLASS: 
I 'UR' I 'UTi 'DA' 
I I 
I I Tape 
I I and I I Indexed I 
I Card Isequen-IDirectISequen-1 
I and I tial I Access I tial 
IPrinterl Disk I BethodI Bethod 
I I I I 

PIX UNB I Yes I Yes I Yes I Yes 
I I I I 

PIX BLK I No I Yes I No I Yes 
I I I , 

TAR UIB I Yes I Yes I 10 I 10 
I I I I 

'lAB BLK I 10 I Yes I No I 10 
I I I I 

UIDEP I Yes I Yes I Yes I lfo 
I I I I 

SPAIIED I No I Yes I Yes , lfo 
I 

I Figure 14. RECFORM Parameters Supported 

The four factors which influence the 
selection of the record form are: 

1. RECORDIIG BODE Clause. 
has five possibilities: 
T, U or S. 

This clause 
omitted, P, 

2. RECORD CONTAINS Clause. This clause 
has three possibilities: omitted, 11 
TO 12 CHARACTERS, or N2 CHARACTERS. 

3. BLOCK COITAIIS Clause. This clause 
has five possibilities: omitted, 11 
TO 12 RECORDS, N2 RECORDS, N2 
CHARACTERS, or 11 TO N2 CHARACTERS. 

I 
I , 
I 
I 
I 
t 
I 
I 
I 
I 
I , 
I 

4. Variability of the record descriptions 
found during phase 22 processing. 
This value is found in table PDTAB, 
referred to as TARIND and is either 
set or clear (PIXED or VARIABLE). 

There are 150 possible combinations 
within these four factors. Most of the 
combinations are errors, but each is 
checked by routine CHKMOD!, and a message 
is issued in E-text, if appropriate. 
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These four factors are encoded into a 
sinqle byte which is used as an index 
(displacement) into a 156-byte error table, 
MODTAB. The referenced byte in the BODTAB 
table contains, in coded form, the assumed 
record form, an indicator to show if an 
error has occurred, and four bits to 
indicate the clause or clauses which are to 
be ignored. 

After checking the table results, the 
recording mode can be determined, making 
aSSUmptions where an error condition 
exists. If CHARACTERS or more than one 
record is specified in the BLOCK CONTAINS 
clause, the file is assumed to be blocked. 
If the block contains only one record, the 
file is assumed to be unblocked. 

SELECTING THE DTP GEIERATOR 

After establishing the variables, phase 
21 determines which DTP generator to use: 
GEBDTPCD, GEIDTPPR, GENDTPBT, GEIDTPSD, 
GEBDTPDA, GEIDTPIS, GEIDTFDU. The 
generator checks the OPEl options specified 
for the file to determine what type of DTP 
to generate. The OPEl options 
corresponding to each type of DTP are shown 

I 

in Figure 15. Descriptions of the DTFs will 
be found in VSE!Advanced Functions Macro 
User's Guide. 

Each DTP generator makes entries in two 
tables, the BLTABL and the BUPTAB. The 
BLTABL table contains an entry for each FD 
in the program. It is used later in the 
phase, when buffers are generated, to 
determine how to initialize the base 
locator (or locators) for the file. The 
BOP TAB table contains an entry for each 
buffer area address constant which must be 
filled into a DTP. This table is also used 
when the buffers are generated. The 
formats of these tables are shown in 
"Section 5. Data Areas." 

Phase 20 assigns a DTP number for each 
file. Every file having more than one DTP 
has secondary DTP numbers assigned 
consecutively. Counters located in COMMOI 
are incremented each time a new number is 
assigned. At execution time, pointers in 
the TGT and PGT indicate the particular DTP 
for the file being processed. If all 
necessary DTPs have been generated for a 
file, routine ENTDIC enters the attributes 
of the file in the dictionary area reserved 
by Phase 22. When the next PD record is 
encountered, variables are again 
determined. This process continues until 
all the input has been processed • 
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i 
IDTP Type 
I 
1 
IDTPCD 
I 
IDTFCD 
I 
IDTPPR 
I 
IDTl"!T 
I 
IDTPKT 
I 
IDTF!T 
I 
IDTl"SD 
I 
I 
IDTPSD 
I 
I 
IDTPSD 
I 
I 
IDTPDA , , 
IDTFDA 
I 
I 
IDTPDA 
I 
I 
IDTFDA 
I 
I 
IDTPIS 
ILoad 
I!ode 
I 
IDTFIS 
I Retrieve 
l!tode 
I 
IDTPIS 
I Retrieve 
IKode 
I 
IDTFIS 
I Retrieve 
I!ode 
I 
IDTPI-S 
IAdd/ 
IRetrieve 
I!ode 
I 
IDTPDU 
I 
I 
11If there 
I file. 
12If there 

i i 
IPile I Options 
IType 1 
I 1 
ICard I Input 
I I 
ICard 10utput 
I I 
IPrinter 10utput 
I I 
ITape 10utput 
1 1 
ITape IInput 
I 1 
ITape IInput, Reversed 
1 1 
I!ass lSequential, Input 
,storage 1 , , 
,!tass ,Sequential, Output 
,Storage I 
1 I 
1 !tass ISequential, 1-0 
Istorage 1 , , 
,!tass IDirect, sequential 
Istorage IAccess, Input 
I I 
1 !tass IDirect, 
IStorage IInput 
1 1 

Random Access, I 
I , 

1 !tass I Direct, 
IStorage 10utput 

Random Access" , 
I I I 
I !tass I Direct, 
,Storage 11-0 
1 1 

Random Access, 1 
I , 

IBass IIndexed, Sequential 
IStorage IAccess, output 
1 1 
I I 
I !tass IIndexed, Sequential 
IStorage IAccess, Input, 1-0 
I I 
I 1 
l!tass IIndexed, Random 
IStorage IAccess, Input 
I 1 
I I 
l!tass IIndexed, Random 
rStorage IAccess, 1-01 
I I 
I I 
l!tass IIndexed, Random 
IStorage IAccess, 1-02 

I I 
1 I 
I I 
IDiskettelInput Sequential, 
IUnit 10utput Sequential , 
are no WRITE verbs for this I 

I 
are WRITE verbs for this file. 1 

IFigure 15. OPEN Options and DTFs 
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DETERMINING THE NUMBER OF DTFS 

The nl~ber of DTFs is determined by the 
number and type of OPEN statements for each 
file. The DTF generator determines this 
from entries in the PIOTBL table. For a 
DTFCD or DTFPR file, only one DTF need be 
generated. For a DTFMT file, a maximum of 
four DTFs may be needed -- one for each 
INPUT, INPUT REVERSED, and OUTPUT and one to 
restore the DTF at close time. DTFSDfiles 
may also require three DTFs, one each for 
INPUT, OUTPUT, and 1-0. Only one DTF is 
needed for a DTFDA file. It may be used fo% 
INPUT, OUTPUT, and 1-0. Only one DTF is 
needed for any ISAM file description. 

PRE-DTF AREA 

Before phase 21 develops the body of a 
given DTF, it reserves space immediately 
preceding the DTF in storage for PNs, 

I pointers, pointer for XPRE-DTF for 
sequential file, and file description 
information. In some cases, phase 21 fills 
in certain fields of this space. The area 
is known as the Pre-DTF. 

XPRE-DTF AREA 

For DTFCD, DTFPR, DTFMT, DTFSD, and 
DTFDU, a fixed length extension to the 
Pre-DTF (XPRE-DTF) control block is added 
immediately preceding the Pre-DTF for each 
sequential file. This is necessary to 
support sequential I/O with FILE STATUS and 
LINAGE clauses. 

DTFMT and DTFSD Pre-DTFs 

For magnetic tape and sequential disk 
files, a 40-byte Pre-DTF is reserved in 
front of the DTF. The contents of this 
Pre-DTF are shown in Figure 16. 

DTFDA, Random Access, Pre-DTF 

For a file whose organization is direct 
and which will be accessed randomly, a 
variable-length Pre-DTF is reserved in 
front of the DTF. Figure 17 shows the 

• 
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ontents of the Pre-DTF for a file with 
bsolute addressing; Figure 18 shows the 
ontents for a file with relative 
ddressing. 

ITFDA, Sequential Access, Pre-DTF 

For a file whose organization is direct 
Lnd which will be accessed sequentially, a 
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31-byte Pre-DTF is reserved in front of the 

I
DTF. Figure 19 shows ,the contents of the 
Pre-DTF for a file with absolute addressing; 
Figure 20 shows the contents for a file with 
relative addressing. 
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.-- i , 

I ILength I 
ILocationl(Bytes) I 
I I , 

IIDTF-40 4 

Contents 

I 
IDTP - 26 
I 
IDTP - 24 
I 
ID'l" - 23 
I 
1 
I 
IDTP - 22 
I 
I 
IDTP - 20 
I 
1 
IDTI' - 16 
I 
I 
IDTF - 121 
I 1 
1 I 
IDTI' - 81 
I I 
, I 
IDTP - 41 
I 1 , , 
IDTP - 31 
I 1 
I • 
INotes: 

2 

2 

4 

4 

4 

4 

3 

Address of the XPRE-DTF. 

Length of nonstandard label if present. 

Number of nonstandard-labeled reels if specified in the system-name. 

Counter used by the ILBDNSLO subroutine. It is initially set equal to byte 
DTI'-2'1. Thereafter, it is decremented each time a nonstandard-labeled reel is 
processed, and so indicates the number yet to be processed. 

Maximum record length, if the file is variably blocked without an APPLY WRITE 
ONLY clause specified. 

Address of the PH for a OSE declarative to process BOV labels. The OSE 
statement has either the BEGINNING REEL or the BEGINNING UNIT option. 

Address of the PH for a USE declarative to process ROV labels. 
statement has either the ENDING REEL or the ENDING UNIT option. 

The USE 

Address of the PN for a USE de~larative to process trailer labels. 
statement has the ENDING PILE option. 

Address of the PN for a USE declarative to process header labels. 
statement has the BEGINNING PILE option. 

The USE 

The USE 

Pre-D'l'P Svi tch. 
this chapter. 

Por the format 0:: this switch, refer to "Pre-DTP Switch" in 

Address of the PH for a USE declarative to process standard errors. 
of the USE declarative is used. 

Pormat 2 

,1. If any of the options concerned are not specified, the field contains Os. 
12. Phase 21 fills in only the four bytes beginninq at DTI' - 24 • . 
Figure 16. Pre-DTF for DTFMT' and DTFSD 

i ILength i 
I Location I (~yt.es) I 
I I I 
IDTI' - D In - 26 
I I (9-263 
I 1 bytes) 
I 1 
IDTI' - 261 
1 1 

l
iD'll' - 181 
I I 
1 I 
I I 
IDTI' - 161 
I I 
IDTP - 12 
I 
I 
IDTP - 8 
I 
I 
lOTI' - " 
I 
I 
lOTI' - 3 
I 
I 
1J!2lU: 

8 

2 

'I 

3 

Cont.ent.s 

ACTUAL KII. This field is present only for COBOL WBITI state.ents. 

5111 address, iD the fora !SSCC!!!. 

Error bytes. This area is reserved for the DOS/VSE Supervisor and assigned 
the name ERRBYTE. For a comple~e discussion, refer to VSE/Advanced Functions 
Macro User's Guide. 

Pointer to area where exteDt infor.at.ioD is saved. 

Address of the PI for a USE declarative to process trailer labels. 
state.eDt has the EIDIJG rIL! optioD. 

Address of the PI for a USI declarative to process header labels. 
state.ent has the BBGIIRIJG rILl option. 

The USB 

The USB 

Pre-OTP Switch. 
this chapter. 

Por the foraat of this switch, refer to "Pre-DTI' Switch" iD 

Address of the PJ for a USI declarative to process standard errors. 
of the USE declarative is used. 

Por.at 2 

11. If aDY of the options concerned are not specified, the field contains Os. 
12. Phase 21 fills iD only the four bytes beginning at OTI' - 16. , 

I Figure 17. Pre-DTF for DTFDA, Random Access, Absolute Addressing 
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i iLength i 
I Location I (Bytes, I 
I I , 
IDTl - n In ~ 26 I ACTOAL KIY. 
I I (5-258 I Standard C 
I I bytes) I 
I I I 

contents 

This field is present only for COBOL WRITI stateaents. 

IDTP - 261 4 I SilK address, in the fora TTTR. 
I , , 
IDTl - 221 3 I Last extent used, in the fora TTT. 
I I I 
IDTl - 191 1 I lot used. 
1 1 , 

I
'DTl - 18, 2 I 
1 1 , 
1 I , 

Error bytes. This area is reserved for the DOS/VSE Supervisor and assigned 
the name ERRBYTE. For a complete discussion, refer to VSE/Advanced Functions 
Macro User's Guide. 

I I I 
IDTl - 161 I 'Index to the last extent used in t.he disk ext.ent table in the DTP. 
I I I 
,DTP - 15, 3 ,Pointer to the disk extent table in the DTP. 
, I I 
,DTP - 12 ~ I Address of the PI for a OSB declarat.iYe to process trailer labels. 
I I stateaent has the IIDIIG PILI option. 

The USB , , 
,DTP - 8 4 I Address of the PI for a OSI declarative to process header labels. 
I I stateaent has the BIGIIIIIG PILI option. 

The USB 

I , 
IDTl - 4 1 I Pre-DTl switch. Por the foraat. of this switch, refer to ·Pre-DTP Switch- in 
I , this chapter. 
I I 
IDTP - 3 3 I Address of the PI for a USB declarative to process standard errors. 
I 1 of t.he OSI declarat.iYe is used. 
I ' 
11JWl§: 
11. If any of the options concerned are not specified, the field contains Os. 
12. Phase 21 fills in only the four bytes beginning at BTP - 16. , 

Figure 18. Pre-DTF for DTFDA, Random Access, Relative Addressing 

, . -- i i 

I ILength I 
ILocationl (Bytes) I 
I I I 
IDTF - 31 8 

Contents 

SEEK address, in the form MBECCHP.R. 

poraat 2 

I 
IDTP 
I 

23 5 Address of the next record to be read, in the form CCHHR. 
IDLOC. 

This area is named 

I Ii DTP - 18 

IDTP - 16 
I 
IDTP - 12 , 
I 
IDTP - 8 
I 
I 
IDTP - " 
I , 
IDTP - 3 
I 
I 
I!~: 

2 

4 

4 

1 

3 

Error bytes. This area is reserved for the DOS/VSE Supervisor and assigned 
the name ERRBYTE. For a complete discussion, refer to VSE/Advanced Functions 
Macro User's Guide. 

Pointer to area where extent information is saved. 

Address of the PN for a USE declarative to process trailer labels. 
statement has the ENDING FILE option. 

Address of the PN for a USB declarative to process header labels. 
statement has the BEGINNING PILE option. 

The USE 

The USE 

Pre-DTP Switch. 
this chapter. 

Por the format of this switch, refer to "Pre-DTP Switch" in 

Address of the PN for a USE declarative to process standard errors. 
of the USE declarative is used. 

Format 2 

11. If any of the options concerned are not specified, the field contains Os. 
12. Phase 21 fills in only the four bytes beginning at DTF - 16. 

I Figure 19. Pre-DTF for DTFDA, Sequential Access, Absolute Addressing 
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til 
, ILength I 
I Location , (Bytes) I Contents 

IDT! 
I 
IDT! 
I 
IDTF 
I 
IDTF 
I 
I 
IDTP 
I 
IDTF 
I 
I 
I 
IDTF 
I 
I 
IDTP 
I 
DTF 

- 311 
I 

271 
I 

241 
I 

23 

19 

18 

16 

15 

12 

DTF - 8 

DTF - 4 

DTP - 3 

INotes: 

4 

3 

1 

4 

1 

2 

1 

3 

4 

4 

1 

3 

SIEK address, in the form TTTR. 

Last extent used, in the form TTT. 

Not used. 

Address of the next record to be read, in the form TTTR. This area 
is named IDLOC. 

Not used. 

Error bytes. This area is reserved for the DOS/VSE Supervisor and 
assigned the name ERRBYTE. For a complete discussion, refer to 
VSE/Advanced Functions Macro User's Guide. 

Index to the location in the disk extent table in the DTF where the 
last extent is stored. 

Pointer to the disk extent table in the DTP. 

Address of the PN for a USE declarative to process trailer labels. 
The USE statement has the IIDING FILE option. 

Address of the PN for a USE declarative to process header labels. 
The USE statement has the BEGIIIIIG PILE option. 

Pre-DTP switch. Por the format of this switch, refer to "Pre-DTP 
Switch" in this chapter • 

Address of the PN for a USE declarative to process standard errors. 
Format 2 of the USE declarative is used. 

11. If any of the options concerned are not specified, the field contains Os. 
12. Phase 21 fills in only the four bytes beginning at DTP - 16. , 

IFigure 20. Pre-DTF for DTFDA, Sequential Access Relative Addressing 

i '. i 
I ILength I 
I Location I (Bytes) I contents 
I 
IDT' 8 
I 
IDT' - 6 
I 
I 
DTF - 4 

DTP - 3 

2 

2 

1 

3 

I 
IUnused. 
I 
IDisplacement of record 
Ikey within record. 
I 
IPre-DTP Switch. Por the 
Iformat of this switch, 
Irefer to "Pre-DTP 
ISwitch" in this chapter. 
I 
IAddress of the PH for a 
IUSE declarative to 
Iprocess standard errors. 
IPormat 2 of the USE 
,declarative is used. 

!Figure 21. Pre-DTF for DTFIS 

DTFIS Pre-DTF 

Por a file whose organization is 
INDEXED, eight bytes w1ll be reserved in 
front of the DTP. The contents of the 
Pre-DTF are shown in Figure 22. Only the 
displacement of the record key within the 
record is filled in by phase 21. 

D'l'FDU Pre-DTF 

For a file that is assigned to a 3540 
Diskette unit device, 40 bytes will be 
reserved in front of the DTF. The contents 
of the pre-DTF are shown in Figure 22. None 
of the bytes of the pre-DTF are filled in 
by phase 21, except for the address of 
XPRE-DTF. 
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iii 
I ILength I 
,Location I (Bytes) I Contents 
I I I 
IDTF - 401 4 IAddress of XPRE-DTF 
I I I 
IDTF - 8 I 4 IUnused 
I I I 
IDTP - 4 I 1 IPre-DTP svi~ch. 
I . I I 
IDTP - 3 I 3 IAddress of ERROR 
I I Ideclarative PN. 
I I , 

Figure 22. Pre-DTF for DTFDU 

Pre-DTF Switch 

This switch provides communication 
between the executing program and its 
input/output subroutines at execution time. 
The entire byte may be set to X'PP' to 
indicate that the file was closed with lock 
and cannot be reopened. O~hervise, the 
switch is used as follows: 

Bit Meaning. if ON 
-0- DTPSD output file. The entire 

DTP was saved for subsequent 
OPEN OUTPUT statements. 

1 

2 

3 

4 

5-6 

7 

DTPDA or DTFSD, and OPEN I-O. 

This call is for BOV, rather 
than BOP, processing. The bit 
is set OPP when a file is opened 
to indicate to the ILBDUSLO 
library subroutine that BOP 
labels are to be processed. 
That subroutine sets the bit ON 
after BOP processing to indicate 
that all subsequent calls will 
be for BOV label processing. 

A test must be made by the 
ILBDVBLO library subroutine to 
determine whether the present 
block is full. This bit is 
turned OPF when a file is opened 
and ON for all WRITEs after the 
first. 

DTFDA, spanned records. 

Not used. 

This bit is tested in the 
transient routine $$BFCMUL. If 
this bit is not on, it means the 
information in the PUB pointer 
field in the DTF minus X'OS' is 
incorrect, and exit is made 
immediately. 
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COBOL INDICATORS IN DTFS 

Certain bits within the DTFs are used as 
indicators at execution time. These 
indicator bits are the REWIND and the 
COBOLRWD bits in the DTFMT, which are set 
by phase 21, and the COBOL bits in the 
DTFMT and DTPSD, which are set as described 
in this chapter under "COBOL Bits." 

REWIND and COBOLRWD 

Phase 21 sets the COBOLRWD indicator 
(bit 6 of byte 31 of the DTFMT DTF) to 1 to 
force a rewind and unload at automatic 
end-of-volume. A setting of 0 indicates 
that tIOCS should check the REWIND 
indicator to find out what action is to be 
taken. 

Phase 21 se~s ~he REWIND indicator (bits 
2 and 3 of byte 32 of the DTPMT DTF) to 00 
to indicate rewind, to 01 for no rewind, 
and to 10 for rewind and unload. After the 
OPEN is executed, REWIND is set to 01 to 
ensure that the last reel is not rewound 
when the end-of-file condition is detected. 

Before a CLOSE REEL (PEOV) is executed, 
REWIND is set to the specified option and 
COBOLRWD to 00. After an PEOV, REWIND is 

• 

• 
set to 1 and COBOLRWD to 01. Before a • 
CLOSE for the file, REWIND is set to the 
specified option. 

A summary of the REWIND and COBOLRWD 
settings and their meanings is shown in 
Pigure 23. 

i i 
I SETTING I 
Ii' I 
ICOBOLRWDIREWINDI MEANING I 
I I I .. 
I 1 00 Setting at compile time • ,1 01 OPEN NO REWIND 

1 01 Setting after any OPEN 
until next verb 

o 00 CLOSE REEL 
o 01 CLOSE REEL NO REWIND 
1 01 Setting after any CLOSE 

REEL 
1 00 CLOSE 
1 01 CLOSE NO REWIND 
1 10 CLOSE LOCK 
1 00 Setting after CLOSE or 

CLOSE NO REWIND 

Pigure 23. COBOLRWD and REWIND bits 

COBOL Bits 

There are six COBOL bits in DTPs. Their • 
locations and meanings are shown in Figure 
24 and the notes following it. 



• 

• 

• 

• 

• l 

j j j j i 

DTF IBYTEIBITI !!EANING, II' ON INOTEI 
I I I I I 
IDTPMTI 16 2 IPile is assigned IGN I 1 
I I I on the ASSIGN- , 
I I I control card 
IDTPMTI 16 3 IRead EOI' labels at 2 
I I , CLOSE time 
IDTPJ.IITI 36 1 IDo not write a user 3 
I I I label 
IDTPSDI 16 2 IPile is assigned IGN 1 
I I I on the ASSGN 
I 1 I control card 
,DTf'SD, 16 5 IRead trailer labels 2 
I I I at CLOSE time 
IDTFSDI 16 7 ICOBOL End-of-Extent 4 
I I I option 
I I I 

Figure 24. COBOL bit settings 

Notes: 

1. The bit was set to 1 by the DOS system 
OPEN transient routine if the file was 
assigned IGN. In that case, a branch 
is taken to the AT END address instead 
of executing a READ. This test is 
generated by phase 51 before all READ 
statements • 

2. COBOL always requires that user EOP 
labels be read at CLOSE time. Since 
the DOS system LIoes routine normally 
reads these labels at EOP time, phase 
21 sets this bit to 1 to indicate that 
the COBOL procedure must be followed 
if the file is labeled. 

3. COBOL requires that user labels be 
written selectively (header labels, 
but no trailer labels, for example) • 
Since the DOS/VS system LIoes routine 
normally writes at least one user 
label when user labels are specified, 
this bit is used to indicate that the 
COBOL procedure is to be followed. 
The bit is set to 1 by the COBOL 
library subroutine, ILBDUSLO, if there 
is no user label to be written. 

4. Phase 51 generates code to set this 
bit to 1 for all output files. When 
it is so set, the DOS system LIOCS 
routine transfers control to the 
end-of-extent address (INVALID KEY 
address) in the DTF when there are no 
more available extents. 
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WRITING DATA A-TEXT AND P1~TEXT 

Phase 21 produces buffers, PIBs, and 
DTPs as a series of Data A-text elements 
(see "Section 5. Data Areas" f or the 
format). Bach element created is one of 
the following: 

• DTP address element 

• Secondary DTF address element 

• Constant definition element 

• Block address element 

• FIB address element 

• BL reference element 

• BLL reference element 

For each DTF, the DTP generator creates 
an address element consisting of the 
location from field LOCCTR in CO!!!!ON and 
the DTP number. Por each additional DTF 
for the same file, a secondary DTF address 
element, consisting of the location from 
field LOCCTR in COMMON and the secondary 
DTF number, is issued. 

Constant definition elements record the 
values of constants to be filled into 
fields of the DTF. 

As phase 21 creates buffers (see "Buffer 
Generation"), a block address element is 
also created for each PD. The element 
contains-the location of the first byte of 
data information in the buffer and the size 
of the data element in words • 

Phase 21 creates an FIB address element 
for each I'D en~ry that describes a TSA!! 
file. 

In addition to the Data A-text elements, 
phase 21 writes a virtual definition 
element of PO-text on SYS002 for each veON 
needed. Phase 51 later writes it on SYS003 
as Optimization A-text input for phase 00. 

DTFs For Associated Piles 

When a 5425, 3525 or 2560 unit record 
device with optional read and print 
features has been specified as an 
associated file, phase 21 generates a 
unique DTF for each function to be 
processed by the device. Routine GENDTFCD 
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and GENDTPPR read the Data IC-text elements 
created by phase 10 for each associated 
file and build the ASCTAB table. After all 
of Data IC-text has been read, routine 
GENASC uses the table to generate the Data 
A-text elements used to create the DTP's. 
Figure 25 shows the way in which these DTFs 
are chained together. 

Figure 25. DTP Chaining for an A~sociated 
Pile with Three Functions 

File Information Block (FIB) 

Phase 21 creates the File Information 
Block (PIB) for VSAM files. The FIB work 
area is generated by means of the GENFIB 
macro. The AMTXT routine fills in fields 
of ·the FIB, and the BEGIN routine writes 
the PIB as Data A-text. 

BUFPER GENERATION 

Buffer areas are determined after all 
the text processing is completed. Routine 
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BUFGEN selects a buffer to be generated 
from the BUFTAB table established by the 
DTF generators. This routine allocates a 
buffer area according to the maximum size 
given in the table. (The size of each 
buffer includes any control fields required 
for a particular access method, for 
example, COUNT and KEY fields for direct 
access.) BUFGEN then determines the 
beginning of the buffer area so the data 
portion of each record is aligned on a 
double word boundary. After the buffer 
space has been allocated, the addresses of 
the IOAREAs are filled into the DTF, and 
buffer area addresses are issued as Data 
A-text block address elements. 

Entries in the BUFTAB table indicate 
which files are associated by SAME AREA or 
SAME RECORD AREA clauses. Por SAME RECORD 
AREA, IOAREAs are assigned in the above 
manner, and an additional work area is also 
assigned. The size of this work area is 
the size of the largest record area plus 
the size of the largest pre-record area of 
any of the files specified in one SAME 
RECORD AREA clause. The SRA generator 
routine builds the SRATBL, SRAMAX, and 
SDSRATBL tables to calculate the length and 
location of the SAME RECORD AREA work area 
in the object module. All files with a 
SA!E AREA clause will share the same buffer 
area. 

Using the BLTABL table formed by the DTF 
generators, routine PUTBL determines how to 
initialize the base locator or locators for 
the file. 

Processing continues in this manner 
until the BUPTAB table is exhausted. After 
all input/output areas are generated, the 
tables are released, and control passes to 
phase 00. 

• 

• 

• 

• 

• 
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Phase 25 is loaded only if the SYftDMP 
option has been specified on the CBL card. 

The major functions of phase 25 are: 

• Building the OBODOTAB table and writing 
it on the debug file (5Y5005) if the 
program contains any OCCOR5 ••• DEPENDING 
ON clauses 

• Building the DATATAB table and writing 
it on the debug file (SY5005). 

The operations of phase 25 are described 
in Diagram 3. 

PHASE 25 PROCESSING POR THE DEBUG PILE 

To build the OBODOTAB and DATATAB 
tables, phase 25 uses the following tables 
passed from phase 22: 

• The DICOT table which contains 
information about the COBOL dictionary 

• The QITBL table which contains a COBOL 
dictionary pOinter for every object of 
an OCCURS ••• DEPENDING ON clause 

• The QRTN table which contains a COBOL 
dictionary pointer for every subject of 
an OCCURS ••• DEPENDING ON clause 

• The RENAftTB table which associates 
renamed data-names with their renamers 

• The OCCTBL table which contains 
information about each subject of an 
OCCURS clause 

• The HASTODO table which identifies all 
data-names which do not contain an 
OCCORS ••• DEPENDING ON clause 
themselves, but one of whose 
subordinate items at the next level 
does 

• The VARLTBL table which contains an 
entry for each variable-length item. 

There is a D1TATAB table entry for each 
data item in the Data Division. There is 
also a DATATAB table entry for some of the 
compiler-generated names associated with 
the Report Writer feature. There is an 
OBODOTAB table entry for each unique object 
of an OCCURS ••• DEPENDING ON clause. 
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PHASE 25 

The OBODOTAB and DATATAB tables list the 
characteristics of data items in the Data 
Division. (See "Section 5. Data Areas" 
for the format of the OBODOTAB and DATATAB 
tables.) 

Entries for either the OBODOTAB or 
DATA TAB table are built in a work area 
(WRKAREA) in phase 25. Each entry in the 

OBODOTAB and DATATAB tables is moved 
direc·tly into the debug file buffer as soon 
as it is completed. OBODOTAB table entries 
are entered in the debug file on fullword 
boundaries. DATATAB table entries are not 
aligned. 

Certain of the DATATAB entries contain 
pointers to OBODOTAB entries. Each DATATAB 
entry for the subject of an 
OCCORS ••• DEPENDING ON CLAUSE contains a 
pointer to the OBODOTAB entry for its 
corresponding object. The pointer consists 
of the relative block number within the 
OBODOTAB table and the displacement into 
the block (in full words). Each DATATAB 
entry for a data-name subordinate to the 
subject of.an OCCURS ••• DEPENDING ON clause 
also contains a pointer to the OBODOTAB 
entry for the object of that 
OCCORS ••• DEPENDING ON clause. 

Building the OBODOTAB Table 

The OBODOTAB table lists the 
characteristics of each unique object of an 
OCCURS ••• DEPENDING ON clause. Por details 
on how the OBODOTAB table is built, see 
Diagram ~. 

Building the DATATAB Table 

The BEGPASS routine controls building of 
the D1TATAB table entries, using the 
SyftDICT DSECT. It perforas the following 
functions: 

• Calls LOCNXT to read dictionary 
entries. 

• Calls GETDEP to get generated card 
number for data-name from DEP-text. 
RENAMES items are ignored. 

• Calls BLDRD to process ID level 
entries. 
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• Calls SETNAM to build fixed portion of 
entry. SETNAM calls PROCEStD to build 
variable portion of entry for tD under 
lD, SD, Working-Storage, Linkage 
Section. 

• Calls PROCRENM to process RENAMES items 
for data-name. PROCRENM calls ENTRDATA 
to move completed entry in output 
buffer. 
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• Branches to TE5TSUBS to determine 
subscripted items. TESTSUBS uses the 
OCCTBL table for subscripting 
information, and calls ENTRDATA as 
above. 

EITRDATA routine calls WRITES to write 
buffer on SYS005 at end of buffer. PHASEN» 
routine releases tables and repositions 
5Y5004 when the diction~r1 processing is 
complete. 

• 

• 

• 

• 

• 
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By the time Phase 30 (ILACBL30) is 
loaded into storage, almost all information 
on source program-names in the PO-text has 
been concentrated in the attributes of the 
dictionary entries. Supplementary 
information is stored in the OVAl, QPILE, 
INDKEY, and VALTRU tables. Phase 30 can 
now replace each name with its attributes, 
as well as add information to verb strings 
such as SEARCH and OPEN. 

Phase 30 also performs any other 
processing that requires the dictionary • 
In this manner, storage space for the, 
dictionary and for dictionary ACCESS 
routines is freed for later phases. 

There are four main categories of phase 
30 processing, all dependent upon the 
dictionary: 

• Building a Data Division glossary of 
all source program data-names. 

• Replacing source program-names with 
their attributes. 

• Performing special processing on 
procedure names in segmented programs, 
READ and SBARCH verb strings, and verb 
strings with CORRESPONDING options. 

• Performing any syntax analysis that 
requires the dictionary. 

Code in the phase 30 load module is 
organized as follows: 

• EQUATE statements for,COSSON, 
registers, ACCESS routines, TASER 
routines, and miscellaneous values. 

• Phase initialization headed by the 
PHI NIT routine and including the 
dictionary ACCESS routines. 

• Phase control for the translation stage 
(PHCTRL routine). 

• Sain processing routines, including 
utility routines for acquisition and 
movement of data. 

• Glossary-building routines, headed by 
the GLOSRY routine and including 
utility routines for placing elements 
in a print buffer. 

• Constants. 
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PHISE 30 

PHASE 30 METHOD OF OPERATIONS 

Diagram 5 shows the overall flow of 
phase 30 operations. Phase 30 input 
consists of PO-text and E-text on SYS002, 
the dictionary, and the OFILE, QVAR, 
IND2TBL, INDKEY, and VALTRU tables in 
storage. Its output consists of Pl-text and 
E-text on SYS003, DEF-text on SYS004, the 
glossary on SYSLST (or SYS006 for LVL 
option), and the DTAB table in storage. 

After the PHINIT routine receives control 
from phase 00 and performs initialization 
for the phase, operations occur in two 
stages: glossary building under the control 
of the GLOSRY routine, and translation of 
PO-text into Pl-text under the control of 
the PHCTRL routine. During translation, 
special processing is performed on READ vert 
strings.; OPEN verb strings; SORT and MERGE 
verb strings; ADD, SUBTRACT, and MOVE verb 
strings with the CORRESPONDING option; 
SEARCH verb strings; source program-names 
and special registers; and syntax errors. 
If USE FOR DEBUGGING declaratives exist in 
the source program, additional special 
processing is performed on procedure names 
and ALTER verb strings. 

GLOSSARY BUILDING 

The PHINIT routine determines from the 
SYS bit of the PHZSW1 switch in COSSON 
whether a glossary has been requested. If 
it has not, the PBINIT routine branches to 
the TSTWRO routine. Por each file 
definition entry in the dictionary in which 
the WRITE-ONtY switch is on, the TSTWRO 
routine sets the major code to 7 in all the 
data-name entries associated with the file. 
When all the WRITE-ONLY files have been 
processed, the TSTWRO routine branches to 
the GLORET routine, .which initializes the 
translation stage of processing, reads in 
the first block of PO-text, and branches to 
the PHCTRL routine. 

If a glossary has been requested, the 
PHI.IT routine branches to the GLOSRY 
routine, which prints out the glossary on 
SYSLST (SYS006 for LVL option) and 
simultaneously takes the same course of 
action as the TSTWRO routine. 
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The GLOSRY routine scans the dictionary 
with the use of the DICND1 field in COMMON 
(pointing to the last Procedure Division 
entry placed by phase 11) and the DICND2 
field (pointing to the last Data Division 
entry placed by phase 22). As each 
data-name is encountered in the dictionary, 
it is placed in location PRLINE along with 
pertinent information from its attributes. 
Phase 00 is then called to print the 
contents of PRLIN!. When necessary, the 
GLOSRY routine converts numbers in the 
attributes from one mode to another. 

TRANSLATION FROM PO-TEXT TO P1-TEXT: 
PHCTRL ROUTINE 

Before the GLORET routine branches to 
the PHCTRL routine for the translation 
stage of phase 30 operations, it stores the 
address of the first PO-text element in 
location PN·TIN. The GETNXT routine moves 
the identification code of the element (the 
first halfword) into location GOTTEN. The 
PHCTRL routine then tests GOTTEN to 
determine the processing that should be 
performed. 

If the element is a READ or RETURN verb, 
the PHCTRL routine calls the READPN routine 
to insert the appropriate record-name after 
the file-name. 

If the element is a MERGE or SORT verb, 
the PHCTRL routine calls the SMERGE routine 
to process these verbs. 

If the element is an ADD, SUBTRACT, or 
MOVE verb followed by an element for 
CORRESPONDING, the PHCTRL routine copies 
out the entire statement as P1-text, using 
the SEARCH routine to determine the 
uniqueness of the operands. It then 
branches to the CORRTN routine to break 
down the stateaent into siaple statements, 
each using one of tbe matching pairs of 
elementary items. 

If the element is a source program name, 
the PHCTRL routine calls the SEARCH routine 
to determine whether it is unique and then 
calls the GENOP routine to replace the name 
with its dictionary attributes and write it 
out as P1-text. If the name is a special 
register, however, the SEARCH routine 
generates the appropriate P1-text element. 

If the PHCTRL routine encounters a 
SEARCH verb, it calls the STSRCH routine. 
If the element is a source card number, the 
PHCTRL routine places the number in CURCRD 
and then writes the element unchanged on 
SYS003. All remaining elements are also 
written on SYS003 unchanged. 
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If the element is a file-name in an OPEN 
verb string, the GENOP routine adds 
information for label and error processing 
to the string. 

If the element is a VSAM file-name, the 
PYLENM routine initializes the KEY CLAUSE 
work area. This information is used by the 
PHCTRL routine to determine that the file 
specified in the KEY clause is a VSAM file 
and by the DATANM routine to determine that 
the data-name specified in the KEY clause 
was specified as a RECORD KEY data-name. 

The READPN, CORRT!, and STSRCH routines 
each process the entire string associated 
with its special condition. They use the 
SEARCH routine to determine whether the 
names in their verb strings are unique. 

All these routines use the GENOP routine 
to replace the names with their dictionary 
attributes and write them as P1-text 
elements. The GENOP routine also generates 
DEP-text for procedure-names. 

The processing routines perform any 
diagnostic analysis that requires the 
dictionary. When a routine detects an 
error that requires action parameters which 
only a subsequent phase can determine, it 
substitutes an error symbol for the element 
in error. 

When it detects an error condition for 
which it can provide an entire message, it 
calls the ERROR routine with appropriate 
error parameters before returning to the 
PHCTRL routine. 

When the PHCTRL routine detects an 
end-of-fi1e condition, it branches to the 
EOP routine, which releases tables and 
returns to phase 00. 

READ Verb Strings: READP. Routine 

The READP. routine checks the next 
PO-text element in the input buffer after a 
READ or RETURN verb to see if it is a 
file-name. If not, the READPN routine 
writes the verb element unchanged on SYS003 
and returns to the PHCTRL routine. Phase 
40 can detect the error without the 
dictionary. 

If a file-name does follow the READ verb 
element, the next dictionary entry after 
the file-name entry is checked to see if it 
is a record name. If it is, the GENOP 
routine is used to build a P1-text 
data-name reference element for the record 
and write it out after the file-name. In 
the case of multiple records, the 
attributes of the longest record in the 
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file are used. An error symbol is 
substituted for the record name attributes 
if the dictionary entry following the 
file-name is not a record name. 

MERGE/SORT Verb Strings: S81RGE Routine 

The SMERGE routine enters file-names 
specified in the USING clause into the 
USNGTBL table. At the end of USING clause 
processing, the routine produces OPEN INPUT 
strings for each file-name. In the case of 
file-names being repeated, the S!ERGE 
routine produces an error message. 

Statements with CORRESPONDING options; 
CORRTN Routine 

The CORRTN routine checks to determine 
whether the operands in the source 
statement are valid. It then matches the 
subordinate, lower-level data-names defined 
within the source statement hierarchies~ 
and writes a P1-text statement for each 
matching pair. This, in effect, breaks 
down the CORRESPONDING option source 
statements into a series of similar 
statements, all of which together 
explicitly represent the operations implied 
by the source statement. 

Two sample CORRESPONDING PO-text 
statements are given in Figures 26 and 27 
along with the resulting P1-text. The step 
numbers given on the left in these figures 
refer to the procedure sequence discussed 
below: 

Step 1: If the source statement is a MOVE, 
the PHCTRL routine writes out only the 
first object hierarchy Qperand as P1-text. 
If there are others, the CORRTN routine 
processes them separately after the 
subject-object pairs. The source 
statements are put out so that phase 40 can 
perform a syntax check on them. 

Step 2: Operand-1 and operand-2 are 
checked to make sure that they are both 
group items and valid data-names. Various 
procedures are followed, depending on what 
the checks reveal: 

If operand-1 is not an EBCDIC name or 
data operand, no more processing is done 
on the statement, and the next PO-text 
element is read in. Phase 40 finds this 
type of error. 

If operand-1 is not an EBCDIC name but 
is a data operand (for example, a 
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literal), the CORRTN routine substitutes 
an error symbol for the operand in 
P1-text, calls the ERROR routine to put 
out error text, and reads in the next 
PO-text element. When phase 40 finds 
this error, the error symbol tells it 
that phase 30 has already produced an 
error messa~e. 

If operand-1 is not a group item, error 
text is generated, an error symbol is 
substituted for the operand, and the 
next PO-text element is read. Phase 40 
does not find this error. 

If operand-1 is valid and operand-2 is 
neither an EBCDIC name nor a data 
operand, an error symbol is substituted 
for operand-2 and a P1-text string is 
produced as follows: 

verb, attributes, preposition, 
error symbol 

The word CORRESPONDING is written after 
the string, and then the next PO-text 
element is read. The string tells phase 
40 that no matching pairs were put out 
because of an invalid operand-2 •• 

If operand-1 is valid and operand-2 is 
not a group item, then error text, a 
P1-text string containing an error 
symbol, and the word CORRESPONDING are 
all written out, and the next PO-text 
element is read in. 

step 3: Assuming that both operands are 
valid, the subject (operand-1) hierarchy in 
the dictionary is scanned for corresponding 
items at the same relative level in the 
object (operand-2) hierarchy. 

Since the source statement operands have 
already been checked by the dictionary 
handling routines. the CORRTN routine knows 
which operand has the highest level 
dictionary pointer. Before initiating the 
object hierarchy search, it makes sure that 
the subject hierarchy pointer is at a lower 
level than that of the object hierarchy. 
If this is not the case, the operand-2 
group becomes. the subject hierarchy. This 
is done to optimize the scan, since the 
dictionary handling routines look for the 
latest entry first using the HASH table 
(see the "Appendix A. Table and Dictionary 
Handling" 
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i 
IPO-text: ADD CORRESPONDING R TO K 
I 
t 
IP1-t lxt: 
IStep 1: ADD CORRESPONDIIG R TO K 
I 
Istep 5: ADD R TO K 
I 
IStep 5: lDD R1 TO 11 
I 
,step 5: ADD R2 TO K2 
I 
IStep 5: 
I 
,step 5: 
I 
,step 5: , 
,step 5: lDD Rn TO In 
I 
IStep 6: CORRESPOIDING 
I 

Figure 26. P1-text Resulting from an ADD 
CORRESPONDING Option 

If a group item in the subject hierarchy 
does not have a matching name at the same 
level in the object hierarchy, the rest of 
the items in the group are skipped. This 
is done because there is no possibility of 
finding a match for any of the items in the 
group. 

step 4: The subordinate items in the 
hierarchies are checked for conformity to 
the source language regulations. (For 
example, does the item contain a REDEPINES 
clause or an OCCURS clause with a DEPENDING 
ON option? If it does, ignore the item.) 
No error symbols or messages are generated 
if a match is found for any of the subject 
hierarchy items. If no match is found, a 
P1-text string (verb, error symbol, 
preposition, error symbol) is written to 
tell phase 40 that there were no matching 
item·s. 

step 5: When a correspondence is found, 
assuming both items are valid, P1-text 
statements similar to the source statement 
are generated. 

Step 6: If there are no more corresponding 
items, a P1-text element for CORRESPONDING 
is written, and the next PO-text element is 
gotten. The word CORRESPONDING tells phase 
40 that the previous element was the last 
of a complete CORRESPONDING statement. 

SteP-1: If the source verb is ftOVE and the 
next PO-text element is another operand, 
the procedure is started over again. Por 
step 1, SlftE is used for operand-1, the 
current PO-text element is used for 
operand-2, and CORRESPONDING is omitted. 
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, 
IPO-text: 
I 
I 
IP1-text: 
Istep 1: 
,Step 5: 
I 
IStep 5: 
I 
Istep 5: 
I· 
IStep 5: 
I 
IStep 5: 
I 
Istep 5: 
I 
,step 6: 
I 

i 

ftOVE CORRESPONDING A (1) TO I 
B, undefined (x), D. I 

I 
I 

ftOVE CORRESPONDING 1 (1) TO BI 
ftOVE A (1)+ TO B+ I 

ftOVE A (1)( TO B( 

ftOV! A (1)0 TO BO 

CORRESPONDING 

I 
I , 

ISteps 7&1: MOVE SAftE TO error 
I symbol (x) 
I 
Istep 2: , 
I 
,step 6: 
I 
IStep 7: 
I 
IStep 5: , 
,Step 5: , 
IStep 5: , 
IStep 5: 
I 
IStep 5: , 
IStep 5: 
I 
IStep 6: 
I 

ftOVE error symbol TO 
error symbol 

CORRESPONDING 

MOVE SAftE TO D 

MOVE 1 (1)+ TO D+ 

ftOVE 1 (1)( TO D( 

MOVE A (1)0 TO DO 

CORRESPONDING 

,~: The term "undefined" means the 
loperand is not an EBCDIC name or data 
lelement; the term "error symbol" is a 
Icode signaling an error. , 
Figure 27. P1-text Resultina from a MOVE 

CORRESPONDING Option 

SEARCH Verb strings: STSRCH Routine 

Por each table to be searched, there is 
an entry in the INDKEY table containing 
literals expressing such information as the 
length of the table, as well as pointers to 
attributes in the dictionary for all the 
data items associated with the table. The 
STSRCH routine adds some of these literals 
and attributes to the SEARCH verb string. 

The STSRCH routine first writes the verb 
element on SYS003 and then examines the 
element that follows. This element should 
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be the EBCDIC name for the table that is to 
be searched. If it is not, the STSRCH 
routine abandons processing the text as a 
SEARCH string and returns to the PHCTRL 
routine to process it in the normal manner. 
No error text is put out, since phase 40 
detects the error later on. 

If the element is an EBCDIC name, the 
STSRCH routine uses the SEARCH routine to 
determine that the name is unique. "During 
its processing, the SEARCH routine places 
the pointer to the dictionary entry for the 
name in location ID1PTR. The STSRCH 
routine uses this pointer as an argument to 
find an entry in the INDKEY table that 
contains the same pointer. This entry in 
turn contains pointers to entries in the 
dictionary for all the index-names, keys, 
and OCCURS ••• DEPENDING ON objects 
associated with this SEARCH verb string. 
Pigure 28 shows the Pl-text output for a 
verb string of format 1 of the SEARCH 
statement with the VARYING option. Pigure 
29 shows the output for a verb string of 
format 2 of the SEARCH statement. 

Note that, although in the source 
program the SEARCH statement may continue 
beyond the AT END through a number of 
conditional and imperative statements, the 
STSRCH routine stops processing before the 
AT END and returns control to the PHCT~L 
routine to handle the rest of the 
statement. 

i 
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Determiping the Unigueness of a Name: 
SEARCH Routine 

The SEARCH routine moves the source 
program-name it is to analyze from the 
input buffer to the location WKAREA. It 
determines if the name is unique. If it 
is, the SEARCH routine returns to the 
PHCTRL routine to replace the name with its 
dictionary attributes and put the result 
out as P1-text. 

Special Registers: If the name is not in 
the dictionary, the SEARCH routine looks 
for it in the SPCREG area, which contains 
the names of the special registers. 
Associated with each name is a pointer to 
dummy attributes in the REGATT area. The 
SEARCH routine replaces the special 
register name with its du.my attributes and 
calls the GENDAT routine to have them 
written as P1-text. 

Oualified Names: In PO-text, a name and 
its qualifiers are in reverse order of 
their appearance in the source program. 
When the SEARCH routine finds that a name 
is a ~ualifying name, it calls the QUALIF 
routine. The QUALIP routine searches the 
dictionary for each name in the string of 
qualifying and qualified names. If the 
qualified name is truly unique, it is 
returned through the SEARCH routine to the 
PHCTRL routine. Its qualifiers are 
discarded. 

Phase 11 output Phase 30 Output Heaning of Element Processing by Phase 30 
Copied out unchanged , i i iii Verb, SEARCH format-l 

1441SEI 144 15EI 
, I , , , I 

, , , , , , 
1231EBCDIC Namel 130 1 Attributes 1 

Data-name, identifier-l 
(table to be searched) , , " , , 

i , i 

1541881 
, I , 

iii Data-name, object of 
130 I Attributes I OCCORS ••• DEPBNDrNG ON 

OR 

i i Represent~ maximum 
132 1 Literal number of occurrences 

iii VARYING 
1541881 , , , 

Figure 28. P1-Text for SEARCH Format-1 (Part 1 of 2) 

Name replaced by its dic­
tionary attributes 

Attributes taken from dic­
tionary, using pointer in 
INDKEY table entry that 
contains pointer to 
identifier-l dictionary 
entry 

Literal taken from INDKEY 
table entry that contains 
pointer to identifier-1 
dictionary entry 

Copied out unchanged 
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i • IPhalj!e 11 outEut Phase 30 09tEut Meaning of Element Processing by Phase 30 

i , , I , I Data-name for lfame replaced by attributes 
1 23 1 EBCDIC lfamel 136 1 Attributes 1 index-name-1 that found in dictionary using , , I belongs to table pointer in IlfDKEY entry for 

identifier-1 

OR 

I , , Data-name for 
123 1 EBCDIC lfamel index-naJle-1othat does , not belong to table, 

if specified 

i , , Data-name for Name replaced by attributes 
1361Attributesl index-name-1 that found in dictionary using 

belongs to table pointer in IlfDKEY entry for 
identifier-1 

i I i VARYIlfG Added for phase 40 con- • 1541881 venience 

i , , Data-name for Name replaced by attributes 
1361Attributesl index-name-1 that does found in dictionary 

not belong to table, 
if specified 

OR 

• i , Data-name for 
1231EBCDIC Namel identifier-2 not • belonging to table, if 

specified 

i i , Data-nalle for lfame replaced by attributes 
136 1 Attributes I index-name-1 that found in dictionary using , , belongs to table pointer in INDKEY entry for 

identifier-1 

i I , VARYING Added for phase 40 
1541881 convenience , , , 

i i Data-name for lfame replaced by attributes • i 

130 1 Attributes I identifier-2 not found in dictionary 
belonging to table 
if specified 

i i AT Copied out unchanged by i i i i 
1541701 1541701 PHCTRL 
i I , , I , 
i i i i i , ElfD Copied out unchanged by 
1541A11 1541A11 PHCTRt 
I I , , 

I 

Figure 28. P1-Text for SEARCH PorJlat-1 (Part 2 of 2) 

• 
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i 
IPhase 11 output Phase 30 Output Meaning of Element 
I 
I ii' 
114415PI 
I • , , 
I 

i , , 

14415PI , , , 

I , • 'i , i 

11231EBCDIC Namel 130lAttributesi 
, , " I I 

iii 
IS41A11 

i , 

IBBILiteral , , 

, i , 

130 I Attributes I 
I , , 

, , , 
130lAttributesi 
I , , 

ii' 
1361Attributesl 
I I I 

ii' 
130 1 Attributes 1 

OR 

Iii 
1 321 Attributes I 

, i • 

IS41A11 

Verb, SEARCH format-2 

Data-nalle, 
identifier-1 (table 
to be searched) 

Literal representing 
number of keys 

Attributes of first 
key 

Attributes of last 
key 

Pirst index-naae 
attached to table 

Data-name, object of 
OCCURS ••• DEPENDIBG ON 

Literal representing 
maximum number of 
occurrences 

AT 

END 

igure 29. P1-Text for SEABCH Pormat-2 

Processing by Pha~ 

Copied out unchanqed 

lame replaced by its dic­
tionary attributes 

Literal taken from IBDKEY 
entry that contains pointer 
to identifier-1 dictionary 
entry 

Bame replaced with dic­
tionary attributes pointed 
to in entry containing 
pointer to identifier-1 
dictionary entry 

lame replaced with 
dictionary attributes 
pointed to in entry 
containinq pointer to 
identifier-1 dictionary 
attribute 

lame replaced with dic­
tionary attributes pointed 
to in entry containing 
pointer to identifier-1 
dictionary attribute 

Attributes taken from 
dictionary usinq pointer in 
IIDKEY table entry that 
contains pointer to 
identifier-1 dictionary 
entry 

Literal taken from llDKEY 
table entry that contains 
pointer to identifier-1 
dictionary entry. 
Copied out unchanqed by 
PHCTRL 

Copied out unchanged by 
PHCTRL 
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Replacing Names with Dictionary Attributes; 
GENOP Routine 

The PHCTRL routine calls the GENOP 
routine to replace a name with its 
dictionary attributes and then write the 
result in P1-text format through the GENDAT 
routine. 

Except for condition-names and special 
registers, t.he pointer to the dictionary 
entry itself is appended to these 
attributes. Although the dictionary does 
not exist. aft.er phase 30 operations, Phases 
50 and 51 use the pointer as an argument in 
syntax analysis, and phase 60 uses it as an 
identification code. 

The GENOP routine 
attributes what kind 
should be generated. 
for particular types 
below. 

determines from the 
of P1-text elements 
Special processing 

of names is described 

Data-names; Data-name r.eference elements 
are generated for data-names. If the 
Q-rout.ine bit in the attributes is on, the 
OVAR table pointer is used to find the GN 
number to be added t.o t.he attribut.es. In 
the case of an elementary item, the GN 
number in the entry pointed to is used. In 
the case of a group item, t.he GN number in 
the entry for the next subordinate item is 
used. 

File-names; File-name reference items are 
generated for file-names. If t.he Q-routine 
bit in the attributes is on, the OFILE 
table is searched, using the pointer in the 
attributes for a GN number to be added to 
the attributes. 

If the verb is an OPEN verb, the GENOP 
routine looks for the GN numbers following 
the file-name element for label and error 
processing. These numbers are inserted 
between the attributes and the dictionary 
pointer in the resulting P1-text element 
for the file-name. 

If the file is a VSAM file, a VSAM 
file-name reference element is generated. 

Procedures-names; When the name is a 
procedure-name definition in a segmented 
program, the GENOP routine inserts a 
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segmentation control break after the 
generated P1-text element each time it 
encounters a section-name with a different 
priority. 

When the name is a procedure name 
reference, the GENOP routine searches t.he 
dictionary for the section in which the 
name is defined. It then adds the priority 
number of the section to the attributes of 
th'e procedure-name reference. 

Condition-names; When the GENOP routine 
encounters a condition-name, it creates a 
P1-text string that associates the 
elementary item with the values for Which 
it is to be tested. It uses pointers in 
the dictionary attributes of the 
condition-name to find the dict.ionary 
attributes of the elementary item, as well 
as "to find the test-values in the VALTRU 
table. Pigure 30 shows the PO-text input 
and P1-te~t out.put for a condition-string 
without a VALUE ••• THRU clause. Figure 31 
shows the PO-text and P1-text for a 
condition-string with a V!LUE ••• THRU 
clause. 

Debugging 

DEBUG-ITEM references are only valid in 
USE-FOR-DEBUGGINq declaratives. During 
phase 30 processing, when the last such 
declarative has been processed (END 
DECLARATIVES or non-USE-FOR-DEBUGGING 
declaratives encountered), the dictionary 
entries for a DEBUG-ITEM are invalidated 
(ENDDBG routine). Further references will 
result in diagnostics. The ENDDBG routine 
invalidates dictionary references to fields 
of the DEBUG-ITEM special register by 
inserting an invalid character as the first 
character of each debugging special register 

"in the dictionary. ENDOBG will guarantee 
that Procedure Division references to any 
DEBUG-ITEM field will be flagged. 

If ALL PROCEDURES was specified in any 
USE-FOR-DEBUGGING declarative, DTAB is 
primed and DTAB entries created for all 

• 
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procedure-names encountered, except those in 
USE-FOR-DEBUGGING declaratives. PN 
definition handling is processed by the 
procedure-name handling routine (PRONAM). 
If the program has WITH DEBUGGING MODE 
specified, and one of the debug declaratives 
has been specified ALL PROCEDURES, and this 
PN definition is not a debug proc~dure, then 
build and add an entry to the DTAB for 
phase 35. 

The ALTSCAN routine appends a BCD literal 
element after each target PN in an ALTER 
statement. Phase 35 uses this routine to 
build a debug verb for ALTER procedure-names. 
ALTSCAN will loop until an error or all 
clauses of the ALTER statement are 
processed. Process for each iteration: 

- Expects first PO element to be PN1 • 

- Checks for and skips by TO PROCEED TO. 

- Expects next PO element to be PN2. 

- If valid ALTBCD, builds and generates 
BCD literal. For PN2 after PN2 in 
Pl-text. 

- Any deviation causes exit from ALTSCAN • 
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Error Processing: ERROR Routine 

The processing routines branch to the 
ERROR routine when E-text for a complete 
diagnostic message can be generated. The 
parameter list following each branch 
consists of the message number, the severity 
code, a count of the parameters if any; and 
the addresses of the parameters. The ERROR 
routine builds E-text for a message in 
location ERMSG, calls phase 00 to write it 
on SYS003 along with PI-text, and then 
returns to the calling routine. The format 
of E-text and the manner in which diagnostic 
messages are later generated from it are 
described in the chapter on phase 70. 

If CSYNTAX is specified and an error is 
detected, the syntax option bit in COMMON is 
forced on and conflicting options are forced 
off. 
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Phase 11 Output Phase 30 output Beaning of Elelen1 

, i i , i i 

1541071 1541071 , , , , , I 

iii , 

1231**IEBCDIC Name I 
I , , • 

Imperative 
statement 

j I i 

1301**IAttri­
I I Ibutes 
I , , 

, i , 

1501061 , , , 

• iii 

1* 1**ILiterall 

iii 
15415EI 
, I I 

iii 
1501061 
I , , 

, iii 

1* 1**ILiterall 
I 

Imperative 
statelllent 

IP 

Condition-nalle 

Conditional variable 

EQUALS 

Pirst value to be 
tested for 

OR 

EQUALS 

Last value to be 
tested 

*Code indicating type of literal, as follows: 

~ 
32 
33 
34 
39 

Type of Literal 
Numeric 
Ploating-point 
Alphanumeric 
ALL constant 

**Count indicating number of bytes in following field 

processing by Phase 30 

Copied unchanged by PHCTRL 

Uses pointer in dictionary 
entry for condition-nalle to 
find entry for elementary 
itell 

Writes conditional variable 
attributes from its diction­
ary entry replacing its 
dictionary pointer with that 
of the condition-name 

Generated by GEWDAT 

Taken froll VALTRU table 
entry pointed to in con­
dition-nalle attributes 

Generated by GENDAT 

Generated by GENDAT 

Taken froll V1LTRU entry 
pointed to in condition­
name attributes 

GBNOP returns to PHCTRL to 
handle remaining processing 

Figure 30. P1-text Written for Condition-String Without VALUE ••• THRU Clause 
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i 
Phase 11 output Phase 30 Output Meaning of Element 

iii 
1541071 , , , 

, , , 
1541071 , , , 

i , , , 

1231**IEBCDIC Namel , , , , 

IF 

Condition-name 

iii Conditonal variable 

Imperative 
statement 

*Code 

**Count 

1301**IAttri-
1 1 Ibutes , , , 

i , i 

1521001 , , , 

iii 
15415CI , , , 

, i i 

15010AI 
I , I 

iii 

*1**ILiterall 

iii 
15415DI , , , 

iii 

15415CI , , , 

, i i 

1501081 
, I I 

Left parenthesis 

NOT 

LESS THAN 

First value in 
series 

AND 

NOT 

GREATER THAM 

iff i Last value in series 
IBBI**ILiterall , " , 

iii 
1521011 , , , 

Imperative 
statement 

Right parenthesis 

indicating type of literal, as follows: 

Code Type of L;iteral 
32 NUlleric 

33 Floating-Point 
34 Alphanumeric 
39 ALL constant 

indicating number of bytes in following field. 

Proces'sing by Phase 30 

Copied unchanged by PHCTRL 

Uses pointer in dictionary 
entry for condition-name to 
find entry for elementary 
item 

Writes conditional variable 
attributes from its diction­
ary entry replacing its 
dictionary pointer with that 
of the condition-name 

Generated by GENDAT 

Generated by GEMDAT 

Generated by GENDAT 

Taken from VALTRU entry 
pointed to in condition­
nalle attributes 

Generated by GENDAT 

Generated by GENDAT 

Generated by GENDAT 

Taken from VALTRU table 
entry pointed to in 
condition-name attributes 

Generated by GENDAT 

GENOP returns to PHCTRL to 
handle remaining processing 

~---------------------------------------------------------------------------------------~ Figure 31. P1-text Written for Condition-String with VALUE ••• THRU Clause 
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Phase 35 (ILACBL35) processes the 
Procedure Division for debugging. It first 
scans the Declaratives Section for USE FOR 
DEBUGGING verbs and their operands, then 
adds to the source program's text the verb 
necessary to cause invocation of the 
USE FOR DEBUGGING declaratives. Phase 35 is 
invoked only if WITH DEBUGGING MODE is 
specified, and at least one USE FOR 
DEBUGGING declarative is present. At 
completion of processing, all tables are 
released, and control is returned to 
phase 00. 

Phase 35 is invoked by phase 00 to 
process USE FOR DEBUGGING declaratives, 
verifying each operand. Phase 35 scans 
Procedure Division IC-text for 
procedure-names for which debugging is 
specified, and generates debugging text for 
processing by later phases. 

ILACBL35 first scans the Declaratives 
Section for USE FOR DEBUGGING verbs, 
analyzes each verb, and makes an entry in 
the DTAB for each valid operand. If at 
least one valid operand exists in a USE FOR 
DEBUGGING sentence, a USE FOR DEBUGGING verb 
is generated into the P1A-text. Upon 
reaching the end of the debug declaratives, 
the DTAB is complete and the rest of the 
program is scanned for references to 
USE FOR DEBUGGING operands. 

TWo types of debugging verbs are 
generated as references to an operand of a 
USE FOR DEBUGGING declarative are 
encountered: 

1. The DEBUG transfer of control verb 
consists of a verb code and an option 
byte. Zhe option byte indicates the 
type of transfer of control. Phase 35 
generates DEBUG transfer verbs for the 
situations listed below: 

- Prior to a procedure-name definition, 
if it is a USE FOR DEBUGGING operand, 
but not if it is a declarative section, 
nor if it is preceded by a COBOL 
conditional sentence, unconditional GO 
statement, END-DECLARATIVES control 
break, or an EXIT verb. 

- Prior to a GO statement. 

- Prior to an I/O and/or conditional 
sentence. 

- Following a conditional sentence. 
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PHASE 35 

2. The DEBUG verb that later causes a call 
to the DEBUG subroutine (ILBDBUG) to be 
made. Each call to ILBDBUG causes at 
least one DEBUG declarative to be 
invoked. The operands of this verb are 
the procedure-name number and priority 
number for the declarative to be invoked, 
an alphanumeric literal that will be the 
contents of the DEBUG-NAME, a dummy 
dictionary attributes item, or an 
alphanumeric literal giving the contents 
of DEBUG-CONTENTS, and an optional byte 
giving additional information about the 
USE FOR DEBUGGING operand reference. 

When specified as a USE FOR DEBUGGING 
operand, the following items cause a DEBUG 
verb to be generated: 

A Procedure-name reference that is the 
first operand of an ALTER verb. 

A procedure-name definition. 

In general, the DEBUG declaratives are 
invoked prior to the execution of a 
procedure-name and after the execution of 
a verb. 

Source output (Pl-text) and DEBUG output 
are accumulated in separate tables until the 
proper time (usually end-of-verb) when both 
tables will be generated to P1A-text. 

Note: At any given generation moment, only 
one-DEBUG verb will be put to P1A-text per 
unique USE FOR DEBUGGING operand referenced. 

TABLE HANDLING 

,P1TEXT: Phase 35 creates this table and 
uses ~t to accumulate each verb string 
until debug processing for it has been 
completed, at which time the text in this 
table is generated. Phase 35 deletes P1TEXT 
upon completion of processing. 

DTAB: Phase 35 builds or adds to the DTAB 
tiDIe, saving the data descriptions of all 
valid operands found in the USE FOR 
DEBUGGING sentences. Upon completion of 
building DTAB (at end of DEBUG declaratives 
or END declaratives) it scans the remaining 
Pi-text for operands that match the entries 
in DTAB. Whenever a match occurs, 
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information from the DTAB entry is used to 
build a debug verb for the operand. 
Phase 35 deletes DTAB upon completion of 
processing. 

DBGTXT: Phase 35 creates this table and 
uses it to accumulate DEBUG verb text while 
processing an input verb string. Phase 35 
deletes DBGTXT upon completion of 
processing. 

VRBDN: Phase 35 creates this table and 
uses-it to describe each operand encountered 
by the current input in Pl-text verb string. 
Phase 35 deletes VRBDN upon completion of 
processing. 

PH35VRBS: An internal table used when 
analyz~ng a verb string for USE FOR 
DEBUGGING operands. PH35VRBS defines the 
proper syntax analysis routine for a 
specific verb, and its initial process 
control flag settings. Each entry in 
PH35VRBS contains the COBOL code for the 
verb, initial analysis process control flag 
settings, address of the verb analysis 
subroutine (VRBANALZ), and the length of 
the entry. 

When phase 35 encounters a verb in the 
Pl-text input stream, the PH35VRBS table is 
searched for the proper entry corresponding 
to the verb. The entry, with its initial 
settings, is then copied into a work area, 
VRBINFO, which is utilized by phase 35 
during verb analysis. 

PROCESSING ROUTINES 

encountered), or PNDEFRTN (checks a PN 
definition for debugging and may generate a 
debug transfer verb as well). 

ANLZUFDS: A subroutine of PHCTRL, is called 
to scan for USE FOR DEBUGGING declaratives 
until the end of all debug declaratives, or 
END DECLARATIVES is found. The VRBANALZ 
routine is used to handle syntax variations, 
GETDI is used to build the necessary VRBDN 
entries and debug text, and GENTXT is used 
to generate the contents of the P1TEXT and 
DBGTXT tables to output. The Pl-text is 
read until the first section definition in 
the deolaratives is found. For each USE FOR 
DEBUGGING deolarative, the USE FOR DEBUGGING 
sentence is examined. A USE FOR DEBUGGING 
statement must begin with a section 
definition. Each operand is checked for 
validity. ANLZUFDS invokes CKUFDOPS for 
eaoh USE FOR DEBUGGING declarative. In 
turn, CKUFDOPS invokes CKUFDOP for each 
operand in the sentenoe. CKUFDOP verifies 
the operand as a valid and unique PN, then 
adds an entry to the DTAB table via the 
DTABADD routine. If a PN, the BGALLPRC bit 
in COMMON must be tested to verify that ALL 
PROCEDURES had not been specified. If so, 
the PN must be diagnosed as invalid and 
discarded. The PN will be entered as FF, 
plus the PN number in the DICTPTR field of 
the DTAB entry. 

If at least one operand in the sentenoe 
is valid, a USE FOR DEBUGGING verb is 
generated. Then input text, up to the next 
declarative section or END DECLARATIVES, is 
generated to output unchanged. When 
END-DECLARATIVES or a non-USE FOR DEBUGGING 
deolarative section is encountered, control 
is returned to PHCTRL. 

PHCTRL: The Phase Controller routine GOTAVERB: determines the verb and passes 
(PHCTRL) controls the processing of phase 35. control to ANLZVRBS. 
Upon entry to phase 35, PHCTRL performs the 
following initialization functions: 

Prime the DTAB table if not previously 
done by phase 30 

Prime the P1TEXT table 

Prime the DBGTXT table 

Prime the VRBDN table 

PH35INIT: A subroutine of PHCTRL, 
initializes processing, including Tamer 
table priming. PHCTRL transfers control to 
the ANLZUFDS routine, which analyzes the 
USE FOR DEBUGGING sentenoes and builds a 
DTAB table entry for each valid operand. 
When control is returned to PHCTRL (no more 
USE FOR DEBUGGING sections), it will 
determine the category of the next input 
element and transfer control to one of two 
routines: GOTAVERB (processes all verbs 
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ANLZVRBS: ANLZVRBS is a subroutine of 
PHCTRL that processes complete Pl-text verb 
strings for debugging. This subroutine 
searches each verb string looking for 
operands that were specified in a USE 
sentence. VRBANLZ routines are invoked to 
handle specific syntax and processing 
variations. ANLZVRBS will find verbs in 
the internal phase 35 table (PH35VRBS) and 
copy the initial VRBANALZ control flags 
from the table. (PH35VRBS defines the 
proper syntax analysis routine for a 
specifio verb and its initial process 
control flag settings.) Each operand 
produces only one debug verb for its use in 
a given verb string. 

Pl-text is kept in the P1TEXT table as 
it is being read. The debug verb text is 
also aocumulated in the DBGTXT table as 
debugging operands are matohed in the verb 
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string. The P1TEXT table, and the DBGTXT 
table are generated when end of verb is 
determined. 

VRBANALZ: The VRBANALZ subroutines are 
invoked by ANLZVRBS at entry point based on 
the address in PH35VRBS. The major 
objective of each VRBANALZ subroutine is to 
process a given verb's Pl-text string, 
locating and generating debug text for 
USE FOR DEBUGGING operands encountered, 
with minimal dependency on syntax analysis 
(VRBANALZ subroutines only perform as much 
syntax checking as necessary for location 
verification) • 

Some VRBANALZ subroutines look only for 
specific keywords that will give information 
about operands encountered before and/or 
after the keywords. Others may perform 
more complex operations. 

Because of the generality of the 
VRBANALZ subroutines, it is possible to 
combine the processing of several similar 
verbs in one routine. Most of the VRBANALZ 
subroutines may be invoked several times 
while ANLZVRBS is processing a particular 
verb string. On each invocation, most will 
process what they recognize, or copy what 
they know is unimportant (such as 
extraneous COBOL words), then return to 
ANLZVRBS, which may determine analysis for 
the current verb string if finished, and/or 
pass on the current Pl element to GETDI, 
which checks if it is a USE FOR DEBUGGING 
operand. 

Input to VRBANALZ is the current Pl 
element addressed by P1TXTPTR. Three sets 
of control flags (switches) are: 

PH35FLGS: phase control flags 
maintained continuously throughout 
phase 35. 

CURVFLGS: verb control flags. Original 
settings copied from PH35VRBS entry for 
the current verb and maintained 
continuously throughout the current 
verb's processing. 

ADDVFLGS: Additional verb control flags 
initialized prior to the current verb 
processing and maintained continuously 
throughout the current verb's 
processing. 

Output from VRBANALZ is Pl-Text and 
DEBUG-Text saved in their respective Tamer 
tables. Pl-text and DBGTXT (some VRBANALZ 
subroutines) will generate these tables to 
P1A-TEXT when analysis deems it necessary. 
Input flags (switches) may be reset. 
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PNDEFRTN: The PNDEFRTN routine checks 
procedure-name definitions for debugging. 
PNDEFRTN determines if the PN definition is 
is a USE declarative header. If so, any 
debug text for a PN definition is saved in 
the DBGTXT table later to be generated 
following the Pl-text for the USE verb. 
For any other PN definition, the debug text 
will be saved in the P1TEXT table. If this 
is any PN definition not immediately 
following an END DECLARATIVES, a 
conditional sentence, an EXIT verb, or an 
unconditional GO statement, a DEBUG 
transfer verb is generated. The PN 
definition element is saved in the P1TEXT 
table. Later, when PN analysis is 
complete, GENP1TT is called to generate the 
P1TEXT table, including the PN definition 
element, and possibly the DEBUG verb text 
for the PN definition. 

ERROR: The ERROR subroutine builds and 
produces E-TEXT for error messages and 
associated parameters, and terminates 
compilation, if necessary. If error was 
disaster level, phase and compiler 
terminate via phase 00. 

EOFRTN: The EOFRTN routine receives 
control at end-of-file to release the 
tables and to terminate phase processing. 
EOFRTN guarantees that text tables have 
been generated, and releases all Tamer 
tables used by this phase. 

NON-DEBUGGING DECLARATIVE CONSIDERATIONS 

Collecting information about various 
items encountered in a verb string as 
potential debugging operands is handled by 
the VRBDN table in phase 35. Each entry in 
the VRBDN table corresponds to a potential 
debugging operand in the verb string. 
Information stored includes whether the 
operand: 1) was found in the DTAB, or 
2) is unique. Additionally, the entry 
identifies the offset in the DBGTXT table 
where the debug verb, if any was built for 
this operand, is stored. When text is 
generated from the DBGTXT table, phase 35 
references each entry of the VRBDN table to 
determine if its corresponding debug verb 
should be generated and where in DBGTXT it 
is located. 

Phase 35 80.3 



Licensed Material - Property of IBM 

Output 

There are two types of output produced 
by phase 35: 

1. DEBUG transfer of control verb 

4483 
240lnn 

DEBUG transfer 
option byte 

where nn has the following settings: 

#GO GO 
#FALLTHRU FALL THROUGH 

2. DEBUG verb: 

448A 
DO ••• 

DEBUG verb 
PN reference of USE FOR 
DEBUGGING declaratives 

80.4 Section 2. Method of Operation 

34 ••• DEBUG-NAME 
35 ..• DEBUG-CONTENTS 
24nnxx* option byte 

* bit will be set on if this is the last 
DEBUG verb in a series. 

xx has the following settings: 

#ALTER ALTER 
#PN PN 
#LASTDBG last DEBUG verb in a series 

Later phases use the DEBUG transfer verb 
to generate code that updates the Task 
Global Table with DEBUG-LINE and type of 
transfer of control. These fields are used 
by the ILBDBUG subroutine to set up 
debug-items. 
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Phase 40 (ILACBL40) continues the 
transformation of a source program 
Procedure Division into machine-language 
instructions. Its main functions are: 

• Transforms Pi-text into P2-text. 

• Analyzes syntax and checks for errors 
in the pi-text statements. 

• If COUNT is in effect, converts all 
verbs and procedure-names to Data 
A-text and defines verb-block nodes 
with a counter in both the COUNT table 
(Data A-text) and P2-text. 

During phase 40, the compiler-generated 
card number of the statement currently 
being processed is kept in a halfword 
labeled CARDNO. 

TRANSLATION OF Pi-TEXT TO P2-TEXT 

PROCEDURE-NAMES 

Pi-text is read by routine IDENT. If 
IDENT determines that an element is a 
procedure-name definition., it calls routine 
IDLHN to process the element. 

VERB STRINGS 

If the element encountered is a verb, a 
verb analyzer is called. There is a 
separate verb analyzer routine for each 
COBOL verb. 

The verb analyzer routines use a number 
of tables while building a verb string. 

The STRING table is used by most verb 
analyzers that produce output. It holds an 
output string while it is being built. The 
string is held in the table, rather than 
being put out in parts as it is built, for 
the following reasons: 

• A string is not issued unless it is 
free of errors. This cannot always be 
determined. until the entire string is 
produced. 

• sometimes the information which appears 
at the end of a Pi-text statement (for 
example, UPON CONSOLE in a DISPLAY 
statement) is put at the beginning of 
the string as an aid to phase 50 or 51. 

A string of P2-text is put out with a 
maximum of five operands. If rrore than 
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PHASE 40 

five operands are required by a single 
verb, a continuation string is put out. 
See the discussion of the DISPLAY statement 
in the chapter on phase 51 fo~ an example 
of a cpntinuation string. 

When phase 40 encounters an UNSTRING 
verb, it first puts out P2-text for the 
verb. All other information is put out on 
SYS002 in the form of ATM-text for phase 45 
to process. Phase 40 sets a bit (PH45BIT) 
in the SWITCHI cell in COMMON to indicate 
that phase 45 is to be called to process 
the UNSTRING verb, and passes the ATM-text 
to it. If phase 40 encounters a Q-Routine 
control break and the PH45BIT is on, it 
writes all Q-Routine text on SYS002. 

The following sections give examples of 
phase 40 processing for several types of 
verbs. These examples show the general 
pattern of analysis for all the verbs and 
use all of the phase 40 tables except the 
SETTBL table. The SETTBL table is used to 
accumulate index-names or identifiers which 
may precede the COBOL words TO, UP, or DOWN 

I in the SET statement and multiple receiving 
fields in arithmetic statements. 

EXAMPLES 

MOVE Statement -- Subscripting 

Phase 40 processing for the MOVE 
statement consists simply of putting out a 
MOVE string which gives the number of 
operands and names the operands. For the 
input elements: 

MOVE A TO B 

Phase 40 generates the string: 

MOVE (2) A B 

The operands of a MOVE statement may be 
subscripted. When subscripted operands are 
encountered in any statement, the 
generating routine first issues a SUBSCRIPT 
string for each subscripted operand and 
then issues the string ·for the verb,. The 
following MOVE statement exemplifies the 
building of SUBSCRIPT strings: 

MOVE A(6) TO BCC,D,E). 

Processing for this statement is 
illustrated by Figure 32, which shows the 
contents of tables built for the statement 
and the P2-text strings produced. 
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r--------T------------T-------------------, 
I STRING I I I 
1 Table IDEFSBS Table I Output 1 
~--------+------------+-------------------i 
IMOVE(2) SUBSCRIPT(3)ISUB5CRIPT(3)A 6 
I J S5ID1 
I 
ISSID1 A SUBSCRIPT(5) 
I BCD E SSID2 
I 
IS5ID2 6 MOVE (2) 
1 SSIDl SSID2 
1 
J SSID1 

SUBSCRIPT (5) 

B 

C 

D 
I 
IE 
J 
ISSID2 

--------~------------~-------------------
Figure 32. Tables and output for a MOVE 

Statement 

EXPLANATION: The MOVE verb, with 2 to 
indicate the number of operands, is placed 
in the STRING table. Then the first 
subscripted operand is processed. For this 
operand, a SUBSCRIPT string is built in 
table DEFSBS. (SUBSCRIPT is a special 
COBOL verb used only within the compiler; 
table DEFSBS is similar to the STRING 
table, but it is used only to hold 
subscript information.) 

The SUBSCRIPT string is used by phase 50 
to resolve the subscripted reference. The 
first SUBSCRIPT string sho~n in Figure 32 
means: "Compute the address of the sixth 
occurrenc~ of A; place that address into a 
temporary cell called SSID1." At execution 
time, the address of the data item to be 
moved is held in SSID1; therefore SSID1 
becomes the operand of the MOVE verb. The 
same applies to the second operand. 

When the period ending the statement is 
encountered, all three strings are written 
on SYS001. 

DEBUG Card 

If a procedure-name is referred to on a 
DEBUG card, phase 40 produces a CALL 
string. 

The output generated for debugging 
procedures is illustrated in Figure 33. 

When routine IDLHN analyzes a PN 
definition, it determines from the 
attributes that this PN is referred to on a 
DEBUG card. Routine IDLHN first issues a 
PN definition element. Then it obtains a 
GN number from GNCTR in COMMON and issues a 
CALL string with this GN as its operand. 
The PN number and the GN number are saved 
together in table DBGTBL. 

When a DEBUG card is encountered, the 
DBGTBL table is searched for a PN number 
that matches the one on the DEBUG card. In 
the table, this PN number has a 
corresponding GN number, and a GN 
definition element is issued for this GN. 
Therefore, the GN defines the location of 
the debugging procedure. 

ALTER Statement 

For each ALTER statement in a program, 
two statements require ALTER processing: 
the ALTER itself, and the GO TO statement 
named in the ALTER. Either of these 
statements may be encountered first. When 
one statement of an ALTER/GO TO pair is 
encountered, a VN number is assigned, and a 
string of P2-text is ~ritten using this VN 
number. A VNTBL entry is made, giving the 
VN number and the PN number to which it 
corresponds. When the second statement of 
the pair is encountered, this VNTBL entry 
supplies the VN number for this statement's 
P2-text output. 

r---------------------------------T--------------------T--------------------------------, 
1 Input Statement I DBGTBL Table 1 output 1 
~---------------------------------+--------------------t--------------------------------i 
I PN1. ADD... I PNl GNl I PN1. CALL GN1 ADD... 1 
I I I I 
1 PN2. MOVE... 1 PN2 GN2 I PN2. CALL GN2 MOVE... I 
I I I I 
I DEBUG PN2 1 I GN2. DEBUG PN2 I 
I I I 1 
I DEBUG PN1 I I GN1. DEBUG PN1 I L _________________________________ ~ ___________________ -~-_______________________________ J 

Figure 33. DBGTBL Entries and P2-text for DEBUG 
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i , , 
I Input statement 1 VNTEL , output 
I '0 I <D PN 1. GOTO PN 3.· PN1 VN1 '@ PN1. GO VN1. 

(J) EQUATE VN1 PN3 

@ ALTER PN~ TO PROCEED TO PN6. (]) PN~ VI2 BOVE PN6 VI2 

PN2 •••••• PN2 •••••• 

GO TO PN'. GO TO PN1. 

PN3 •••••• PN3 •••••• 

Q) ALTER PI1 TO PROCEED TO PN2. @ !!OVE PN2 TO VN1 
1 , 
I PN4. GO TO PN5. 1 PN4. GO VN2. 
I 1 
I 1 EQUATE VN2 PNS 
1 I 
I PNS •••••• 1 PNS •••••• 
1 1 , PN6 •••••• I PN6 •••••• , I 

Figure 3~. Table Entries and output for ALTER statements 

At execution time, each PN is assigned a 
cell in the PGT (Program Global Table). In 
this cell, the address of the first 
instruction for the PN is permanently 
stored. Each VI is assigned a cell in the 
VN field of the TGT (Task Global Table); 
however, the contents of these cells are 
not permanent. When a GO TO instruction is 
modified by an ALTER statement (or a 
PERFORH statement, as described later in 
this chapter), the address contained in the 
VN cell is changed. 

Figure 34 gives an example of phase 40 
processing for the ALTER statement. 

In this example, the first statement 
read is PN1. When routine IDLHN 
examines the dEfinition of PU1, it 
determines froD!. the attributes that 
this statement is a GO TO statement 
referred to by an ALTER statement 

(The ALTER statement follows PN3) 

Then the GO verb analyzer processes 
the statement. It obtains a VN 
number, which it stores with PM' in 
the VNTBL table, and it puts out two 
strings. 

The GO VN1 string means that, when 
this branch is executed, the address 
to be branched to is obtained from a 
uniquely identified VN cell in the 
TGT. 

EQUATE VB1 PN3 means that, at 
execution time, the initial content 

of this VN-I cell is the address of 
PN3. until the value is changed by 
an ALTER statement, the cell is 
unchanged, and any execution of PN' 
branches to PN3. The equated address 
is also placed in a VN cell in the 
PGT. 

(In a segmented program, the VN is given 
the same priority as the PN to which it is 
equated. ) 

• 
When the ALTER PN1 statement is read, 
the VNTBL table is searched for PN1. 
Since an entry is found, the 
corresponding VN number (Vl1) is used 
as the receiving field of the !!OVE. 

At execution time, this HOVE takes 
the address of PN2, stored in a PH 
cell in the PGT, and places it in the 
VN cell for VN1. 

The execution-time operation of this 
ALTER/GO TO pair is illustrated in Figure 
35. The flow of control resulting from 
this ALTER is shown in Figure 36. 

Figure 34 illustrates a second ALTER/GO 
TO pair. 

(i) In this case, the ALTER statement 
(ALTER PN4) is read first. 

A search of the VNTBL table reveals 
that no entry for PN4 has been made, 
so the ALTER analyzer obtains a VN 
number and enters that VN number with 
PN4 in the table. 
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COBOL Source Simplified Assembler code 

Pll. GO TO P13. 

ALTER PHl TO PRO­
CEED TO PH2. 

L 
BR 

L 
ST 

REG,VH 
REG 

0,PN2 
O,VN 

Figure 35. Execution of an ALTER statement 

i 

IBeginning 
, of 
, program , 

i 

I 
I 

~--------->,<----------------------------~ r-----> I 

I L.o-! ---I 

I 
V 

, ,yes 
II 
II 
II 
II 
VV 

PN2 

no i 

---------->1 PN3 
I , , 

I 
I , 
I 
V 

, i 

I , 
, ALTER f---I , , 
, I 

Figure 36. Plow of control for Statements 
in Figure 35 

Note: Assuming that no other ALTER or GO 
TO statements occur in this program, the 
flow of control follows the single-line 
path the first time through and the 
double-line path every time after. 
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PN (cells of PGT) 

a (PH1) 

a (PH2) 

a (PN3) 

VN (cells of TGT) 

a (PN3) 

A 
I , 

Special Processing for Optimization: 
When OPT has been specified, most PH cells 
are eliminated from the Program Global 
Table (PGT). Phases 62,63, and 64 develop 
a different method for addressing these 
PHs, using Procedure Block base locators 
for this purpose. Some GH and PH cells 
remain unchanged by the optimizer phases. 
Phase 40 generates P2-text Optimization 
Information elements (changed to 
Optimization A-text elements by phase 50) 
to identify what type of element follows. 

PERFOR! statement 

The processing of a PERFOR! statement 
resembles that of an ALTER statement., 

The return from a performed procedure is 
a GO string with a VN as its object. This 
GO string is placed at the end of the 
performed procedure; that is, just before 
its delimiter. 

Phase 40 uses the VNTBL and PPftTBL 
tables to keep track of the VNs. Figure 37 
gives an example of the use of these 
tables. 
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i 
, Procedure Statement VITBL Table 
I 
lSI' SECTIOI. 

II r:\, \V SI2 SECTION. o SI2 VI1 
I 
I PI3.. •• 
I 
I 
I t<!} Slq SECTIOI •••• 
I I(!) PIS. PERFORM Sll THRU 
I S12. 
I 
I 
I , 
I 
, P16. ADD ••• , 
Figure 31. Effect of a PERPORM statement 

The dictionary attributes of 
section-name SI2 indicate that it is 
the object of the THRU option of a 
PERlORM statement. 

Routine IDLRN obtains a VI number 
from cell VICTR in COHMON and enters 
VI' and 512 in table VITBL • 

(!) In table PFMTBL, it enters VI' and 
the delimiter of S12, which is Slq. 

When section name SN4 is encountered, 
routine IDLHI knows it is the 
delimiter of the performed procedure 
because it is in table PPMTBL. 
Therefore, before the procedure-name 
definition element for SI4 is issued, 
routine IDLHI sets up the return from 
the performed procedure. 

It obtains the VI number from the 
PPMTBL entry and issues a GO string 
to go to V11. 

(!) rt issues an EQUATE strinq to equate 
VI' to SlIq. 

(!) It then issues the procedure-name 
definition for 51q. 

® When the PERPORM statement iden~ified 
by PIS is encountered, verb analyzer 
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PFRTBL Table 

@Slq VN1 

output 

S11. 

SN2. 

PN~ ••• 5 GO VI1 
EQUATE VI1 Slq 

(!)Slq. 

(2)PIS. MOVE Vll PFMSAV' 

MOVE Gil Vll 
GO Sll 

G11. MOVE PPMSAV' VI1 

P16. ADD ••• 

routine PERPORM sets up the return 
from the performed procedure before 
it issues a GO string to go to it. 

It obtains a PPMSAV number from cell 
PSVCTR in COMMOI and issues a MOVE 
string to save VN1 by moving it to 
PPMSAV1. (There are PPMSAV cells in 
the TGT to hold these values at 
execution time.) Then it obtains a 
generated procedure-name (GI) number 
from cell GICTR in COMMOI and issues 
a MOVE string to alter VIl with GIl. 
This GI is issued as a GI definition 
for a MOVE statement to restore VI' 
after the performed procedure is 
executed. 

At execution time, the performed 
procedure is executed first in-line; that 
is, the return from it is the next 
sequential statement Slq. Then, when PIS 
is encountered, the performed procedure is 
executed again. This time the return from 
it is GN1 (where the normal return of SI4 
is restored). Then the next statement 
(that is, P16) is executed. 

Pigure 38 gives an example of how a 
PERFORM statement operates at execution 
time. Pigure 39 illustrates the flow of 
control for the program shown in Pigure 36 • 
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Source statement (COBOL): 
PERPORM SEC2 THRD SEC3. 

SEC1 SECTION. 

SEC2 SECTION. 

SEC3 SECTION. 

SEC4 SECTION. 
GO TO SEC1. 

Resulting code Assembler Language) : (Simplified 
L O,VN Save initial value of VN=A(S!C4) 

GN 

SEC1 

SEC2 

SEC3 

SEC4 

Resulting code if OPT 

GN1 

SEC1 

SEC2 

SEC3 

SEC4 

ST 
L 
ST 
L 
B 

L 
ST 

is 
L 
ST 
LA 
ST 
B 

L 
ST 

L 
B 
B 

L 
B 
L 
B 

O,PFMSAV 
O,GN Set up value of VN=A(GN1) 
O,VN 
REG,PN+4 Branch to SEC2 
REG 

O,PFMSAV 
O,VN 

REG,VN 
REG 
REG,PN 
REG 

specified (Simplified 
O,VN 
O,PPMSAV 
O,DISP (11) 
O,VN 
DISP (11) 

O,PPMSAV 
O,VN 

Reg,VN 
Reg 
DISP(11) 

Re-initialize cells in TGT 

LOAD A (SEC4) 
Branch 
LOAD A (SEC1) 
Branch 

Assembler Language) : 
Save initial value of VN=! (SEC4) 

set up value of VN=A(GN1) 

Branch to SEC2 

Re-initialize cells in TGT 

Load A (SECA) 
Branch 
SEC1 

INote; PN and GN are cells in the Program Global Table (PGT); VN and PPMSAV are cells 
lin the Task Global Table (TGT). The TGT and PGT are discussed in "Appendix B. Object 
I!!odule." , 
Figure 38. Execution of a PERPORM Statement 
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SEC4 

Figure 39. Flow of Control for statements 
in Figure 38 

Note: Assuming that no other procedure 
branching statements occur in this program, 
the flow of control follows the single-line 
path the first time through and the 
dOUble-line path every time after the 
first. 

COftPUrE statement 

Verb analyzer routine COftPUT, in 
conjunction with its major subroutine 
FORftLA, breaks down the arithmetic 
expression of a COftPUTE statement into a 
series of simple arithmetic strings. It 
uses two tables, PNOUNT and PSIGNT, in the 
processing. PNOUNT contains the nouns 
(that is, operands) of the arithmetic 
expression. PSIGNT contains the signs 
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(that is, operators and parentheses) of the 
expression. 

These two tables are needed because the 
hierarchy of arithmetic operators may 
necessitate a rearranqement of the 
expression. The operators, in order of 
first-performed to last-performed 
operations, are: 

unary + and -
** 
* and / 
+ and -

For example, the statement CO!PUTE 
X=A-B*C requires arithmetic strings in the 
order: 

BULT C B IR1 
SUB IR1 A IR2 
STORE IR2 X 

where IR1 and IR2 are intermediate results. 

Figure 40 gives an example of the use of 
tables P.OUNT and PSIGNT in evaluating the 
following statement: 

CO!PUTE X=A+(C-D/E)*P-G. 

It shows which elements are added to or 
deleted from these tables as a result of 
reading a new input element, and which 
strings are placed in table STRING as a 
result of encountering this element. Bach 
row in the figure shows table contents 
after processing the input element to the 
left 

Phase 40 builds a single arithmetic 
string when the signs in table PSIGNT 
indicate that the arithmetic hierarchy of 
operators requires a string. To build a 
string, the last operator in table PSIGNT 
is made into a verb, the last two nouns in 
table PNOUNT are used as operands, and an 
intermediate result is appended as the 
temporary result. (The intermediate result 
is placed in table PNOU.T as an operand.) 
The following paragraphs give the rules for 
building a string. The numbers of the 
explanatory items correspond to the circled 
numbers in Figure 40. 

1. 

2. 

3. 

If a right parenthesis is encountered, 
all strings up to the left parenthesis 
are built. 

If an operator is encountered that (in 
the hierarchy of arithmetic operators) 
is lower than or equal to the last 
sign in PSIGNT, a string is built. 

If there are no more input elements, 
all remaining strings are built •. 
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J i i 
ITable ,Table I 

,Input ,PNOUNT IPSIGNT ,Strings Stored I 
,ElementlContents,Contentslin Table STRING, 
, I I I , 
I A ,A I' , 
I I I I , 
, + ,A ,+ , , 
I I I I , , ,A ,+, , 
I II I I 
I I I I , 
I C I A ,+ I I 
I I C , ( , , 

I I I I I 
I ,A I + , I 
, I c" I 
I , I' I 
I I I I I 
I D ,A ,+ I I 
I I C I' , 
I I D I I , 
I , 'I , 
, / ,A I + , I 
, I C , ( I I 
tiD I I I 
I I I / I I 
I I I' , 
I E I A I + I I , ,C, I , 
, I D I I I 
I I E I / I I 
I I I I , 
I ) r':\ I A I + I DIV E D IR 1 I 
I \!.II C I ( I I 
I I IR1 I I I 
I I I I , 
I I A I + ,SUB IR1 C IR2 I 
, I IR2, I , 
I I I I , 
I * I A I + I I 
I I IR2 I * I I 
I I It' 
I P I A I + I I 
I I IR2 I * I I 
I IF, I , 
I , I' , 
I -r::\ I A I + IBULT P IR2 IR3 I 
I V9 I IR3 I I I 
1 I I' , 
I I IR4 I I ADD IR3 A IR4 I 
I I I I I 
I G I IR4 I' I 
, I G" , 
I I t I , 
I .17:\ , , t SUB G IR4 IRS I 
I \!II I ,STORE IRS X , 
I I I I , 

INote: The circled numbers in the figure I 
I refer to exp1anations in the text. I , , 

Figure 40. Evaluation of a COMPUTE 
Statement 

Figure 41 gives the final output frail 
the statement. 
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EVIL DM'X DCURREJT X ••• 
DIV F. r., IR1 (-C) 
SUB I~1 C IR2 (*F) 
MULT F IR2 IR3 (+A) 
ADD IR3 A IR4 (-G) 
SUB G IR4 IRS (ST X) 
STORE IRS X 

Figure 41. Strings Resulting from a 
COMPUTE Statement 

As an aid to phase 50, an EVAL string is 
issued preceding the arithmetic strings. 
The EVAL string contains information such 
as the maximua number of decimal places in 
an operand, the number of decimal places in 
the result, and the presence of ROUNDED 
and/or ON SIZE ERROR clauses. Appended to 
any string containing an intermediate 
result is an indication of the use of that 
intermediate result. Por example, IR1 is 
used in a subtraction with C. 

MULTIPLE RESULTS IN ARITHMETIC STATEMENTS 

For COMPUTE with multiple operands 
before the equal (=), and for ADD, 
SUBTRACT, MULTIPLY, and DIVIDE with 
multiple GIVING operands, SETTBL is used 
to save the result operands. After 
determining whether SIZE ERROR is present, 
and analyzing the arithmetic expression for 
COMPUTE, SETTBL is used as the input stream 
to produce the store into each result. The 
routine STORAN is called once for each 
result. 

IP Statement 

The IF verb analyzer, assisted by its 
major subroutine PFINDL, evaluates IF 
statements. It issues strings consisting 
of a relational verb, two operands to be 
compared, and a third operand. This last 
operand is a generated procedure-name (GN) 
to which a branch is to be made if the next 
statement, or the next test in a compound 
IF statement, is to be bypassed. The 
following list shows the verb string issued 
from a simple IP statement. 

Statements Strings 
IP A=B DISPLAY C. IF-IOTEQ A B GI1 

D:ISPLAY C 

ADD ••• GN1. ADD ••• 

Note that the condition is reversed in the 
string to minimize the number of branches 
required. 

The tables PNOUNT and PSIGNT are used in 
evaluating arithmetic expressions in :IF 

• 

• 

• 

• 

• 
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i . , 
I Procedure I status of 
I statement IPSHTBL Table Output String 
I I 

>1 IP A=B I GN1 IP-lfOTEO A B GN1 
I I 

>1 IF C=D 1 GN1 IF lfOTEQ C D GN2 
I I GN2 
I I 

>1 IP E=l' I Glf1 IP-NOTEQ E F GN3 
I 1 GN2 
I I GR3 
I I 
I STOP '0' I GN1 STOP '0 ' 
1 I GN2 GO GR4 
I I GN3 
I I 

>1 ELSE STOP '3' I GN1 GN3. STOP '3' 
I I GN2 GO GN4. 
I I 

>1 BLSE STOP '2' I GN1 GN2. STOP '2' 
I I GO GN4 
I I 

>1 ELSE STOP '1 ' I GN1. STOP '1' 
I I 
I ADD ••• I GN4. ADD ••• 

I 

l'igure 42. Evaluation of a Nested II' Statement 

statements. The strings produced are the 
same as for COMPUTE statements except that 
the last string is a relational string (for 
example, IP-EQ or 11'-NOTGT) instead of a 
STORE string. 

In addition, tables PSHTBL and PTRPLS 
are used in evaluating IF statements. 
Table PSHTBL collects branches to ELSE 
statements in nested IP statements. Table 
PTRFLS collects branches within compound IF 
statements. 

Nested IF Statement: Figure 42 shows how 
table PSHTBL is used in evaluating the 
following statements: 

IF A=B THEN IP C=D THEN IP E=P STOP '0' 
BLSE STOP '3' ELSE STOP '2' ELSE STOP '1'. 

ADD •••• 

IF and ELSE statements are paired from the 
inside outward. Table PSHTBL saves the 
procedure-names generated for branching to 
the ELSE statements. When an ELSE is 
encountered, the last generated name in the 
table is issued as its procedure-name 
definition. 

SEARCH ALL State~ 

The SEARCH ALL statement 1s executed by 
an object-time subroutine. (For a 
description of the subroutine see the 
publication IB! DOSIVS COBOL Subroutine 

Library Program Logic. Therefore, phase 40 
does not generate statements to perform the 
search. I~stead, it produces a parameter 
list for the object-time subroutine (the 
actual call to the subroutine is generated 
by phase 50), and it creates verb strings I 

for the imperative statements following AT 
END and WHEN clauses. 

Figure 43 gives an example of phase 40 
output for SEARCH ALL. The example shows 
the P-2 text that would be produced for the 
following statement: 

SEARCH ALL TABLE-K AT END GO TO NOT-FOUND 
WHEN KEY-1 (INDEX-K) = 5 AND KEY-2 

(INDEX-K) = 10 AND 
KEY-3 (INDEX-K) = DATAlfA!E-K3 

MOVE TABLE-K (INDEX-K) TO BJTRY-FOUJD. 

The S!ARCHALL verb analyzer first 
receives TABLE-K and the maximum 
number of occurrences as P1-text 
input and saves them. 

Then it receives a count of the 
number of keys, followed by the keys 
themselves. The dictionary pointer 
for each key is ente~ed into table 
KEYTBL with a flag byte of 00. 

If any of the keys are found to be 
I floating-point, a C-level E-text element is 
generated, and the statement is processed 
as if it were a format 1 of the SEARCH 
statement. At the same time, WHEN 
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conditions are processed by the IF analyzer 
and no special WHEN statements are 
generated. 

After the table has been built, the 
SEARCHALL analyzer transfers control to the 
SEARCH analyzer to scan the WHEN and AT END 
clauses. 

To generate verb strings for the 
imperative statements following AT END and 
WHEN clauses, the SEARCH verb analyzer 
calls other verb analyzers. However, the 
IF analyzer is not called to generate 
conditional statements. Instead, SEARCH 
returns control to SEARCHALL to do special 
WHEN processing. If the AT END and WHEN 
imperative statements do not provide exits 
from the search, phase 40 generates a GO TO 
NEXT SENTENCE statement. 

~ In the example, this is accomplished 
via the GO GN4 statement. 

Pigure 44 is a generalized diagram 
showing the flow of execution into and out 
of the SEARCH ALL subroutine. 

Phase 40 checks WHEN conditions for 
conformity to language rules by using the 
KEYTBL table. 

When the first part of the WHEN 
condition is processed, the dictionary 
pointer for the key na.ed in the condition 
is compared to that of the first key in the 
KEYTBL table. If it matches, the flag byte 
is set to 01 and the condition is valid. 
The second part of the condition should 
name a key matching the second entry in the 
KEYTBL table, and its flag byte will be 
set. 

If keys in the WHEN clause are specified 
in any order other than the order of 
KEYTBL, E-text for a conditional error 
message is issued, and the SRARCH routine 
is given control to produce a SEARCH 
format-l statement instead of SEARCH ALL. 

If, in any part of the WHEN condition, 
none of the operands named is a key, or if 
any other error condition is detected, 
I-text is issued, and no P2-text is 
produced. 
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, 
I 
I 
IGN2. 
I 
I 
IGN3. 
I 10 
I 
I 
I 
I 
I I® 

GO GW1. 

GO PN50. (PN50 is the PN number 
of NOT-POUND) 

WBEN (3)* 

TABLE-K 

num-occur** 

GN2 

EVAL DMAX DCURRENT 
KEY-l. 
EOUATE 5 KEY-1. 

EVAL DftAX DCURRENT 
KEY-2. 

EQUATE 10 KEY-2. 

EVAL DftAX DCURRENT 
KEY-3. 

EQUATE DATANAftE-K3 
KEY-3. 

INDWHEH. 

Information 
used for pa­
rameter list 

SUBSCRIPT (3) TABLE-K IHDEX-K 
SSJD1. 

ftOVE (2) SSID1 ENTRY-POUND. 

GO GN4. 

GN1. GO GN3. 

IGN4. Next sentence. 
I 
I *If KEY-1 required two levels of 
I subscripts or indexes, the first 
I subscript would be put out as the 
I fourth operand of the WHEN verb. If 
I three levels were required, the first 
I two subscripts would be operands 4 and 
I 5 of WHRN. All keys must be 
I subscripted or indexed when used in 
I WHEN conditions, but phase 40 does not 
I produce SUBSCRIPT strings or SSIDs for 
I them. 
I**num-occur: If TABLE-K has a fixed 
I number of entries, num-occur is a 
I literal specifying the number (the 
I value following the OCCURS clause in 
I the data description for TABLE-K). If 
I the table has a variable number of 
I entries, num-occur is the name of the 
I data item which follows the OCCURS 
I clause with the DEPENDING ON option. , 
pigure 43. Output for a SEARCH ALL 

Statement 

• 

• 

• 
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SYNTAX ANALYSIS AND VERB CHECKING 

Phase 40, in subroutine ERROR, issues 
E-text when an error is detected. 

primarily, phase 40 checks to see 
whether required COBOL words are present 
and in the correct order and whether 
operands are compatible with each other 
and in permissible format for the 
statement in which they are used. 

In addition, it performs a limited 
check of the relationship between 
statements. For example, it detects a 

GN3 
r----------, 
ICal1 J 
I subroutine I 
L----T-----J 

I 
I 
I 

r----------------t-----------, 
I I I 
I r--------->I I 
I I I I 
I J J , 

'I V ] 
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conditional statement that has no 
conclusion. 

It also checks miscellaneous special 
requirements, such as: subscripts must be 
integers, parentheses in logical and 
arithmetic expressions must be paired, and 
a maximum of twelve sort keys must not be 
exceeded. 

If CSYNTAX is specified and an error is 
-detected, the SYNTAX option bit in COMMON 
is forced on and conflicting options are 
forced off. If SYNTAX or CSYNTAX is 
specified, all error text is written to 

ISYS004. 

I I I GN2 
I I , r----------, Exit from SEARCH 
I I yes I I Imperative I via GO statement or 

I -----t------------------------->Istatement ~--------------------> 
I I ,following , NEXT SENTENCE 
I ] I WHEN I 

I I' ] L __________ J 

J 
J 
I 
I 
I 
I Return at a specified r----------, Exit frore SEARCH 

yes I number of bytes after I Imperative I via GO statement or 
-----t------------------------->Istatement ~--7-----------------> 

I GN3 (first executable Ifollowing I NEXT SENTENCE 
J instruction immediately IAT END (if I 
I follows parameter list) I specified) I , L __________ J 

I 
I ____________________________ J 

(Solid box indicates that control flows within the SEARCH ALL object-time subroutine; 
blocks not within the box are executed in-line.) 

Figure 44. Flow of Execution for a SEARCH ALL Statement 
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METHOD OF DEFINING VERB BLOCKS 

The major routines used in defining verb 
blocks and the functions they perform are 
explained below. 

Phase 40 Initialization Routine 

This routine turns off the ENTRYSW, 
FNDPARNM, NNODEOS, NNODSW., NTIMSW, 
TIMFLOSW, UPPROC, and VBSKIP switches. 

IDS Routine 

Before branching to the verb analyzer 
routines, this routine calls TIMCNT. 

ISTRUV Routine 

This routine turns on NNODSW and 
NNODEOS. 

IDBRK Routine 

If not a report writer declarative, this 
routine turns on NNODSW, ENTRYSW, UPPROC, 
NTIMSW, and turns off NNODEOS and VBSKIP. 
If it is a report writer start, IDBRK turns 
on VBSKIP; if it is a report writer end, it 
turns off VBSKIP. 

IDLH03 Routine 

Just before FLOW is tested, this routine 
turns on NNODSW, UPPROC., ENTRYSW, FNDPARNM, 
and turns off NNODEOS. Then., if FLOW is 
on, it turns on TIMFLOSW. Then GENTIM is 
called. In addition, if there is a DEBUG 
packet, at the end of IDLH10, GENTIM is 
called again. Note: the test and code 
generation for USE FOR DEBUGGING 
paragraph-name precede the tests for FLOW. 

SORT, MERGE Routines 

Upon final exit from these routines, 
NNODSW is turned on if INPUT or OUTPUT 
procedures were specified. If INPUT or 
OUTPUT procedures are specified, NTIMSW is 
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also turned on upon exit from processing 
the INPUT or OUTPUT procedure phrase. 

EOF Routine 

If COUNT is on, this routine indicates 
the end of the COUNT Table in Data A-Text 
and rounds the size of the COUNT Table to 
the next even number. 

GETNXT (GET13 and GET14) Routine 

This routine saves Listing A-Text in 
order to maintain the last procedure-name 
for GENPAR. 

EXITS (EXIT PROGRAM) Routine 

Prior to generating this verb~ this 
routine calls GENTIM. passing zero as the 
parameter to be generated. Afterwards, 
NTIMSW is turned on. 

GENNOD Routine 

If COUNT is off, or if VBSKIP is on, 
GENNOD returns. Otherwise, if NNODSW is 
on, NOOECTR is updated. In any case, Data 
A-Text is generated. In addition, if 
NNODSW is on, a COUNT verb with a counter 
is generated, and NNODSW is turned off. 

GENPAR Routine 

First GENPAR turns off UPPROC. Then, if 
COUNT is off GENPAR returns. In any case, 
Data A-Text for the paragraph, 
section-name, or missing paragraph-name is 
generated (using FNOPARNM), and FNDPARNM is 
turned off. 

• 

• 

• 

• 

• 
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GENTIM Routine 

First GENTIM turns off NTIMSW. If 
UPPROC is on, it calls GENPAR. In any 
case, if ENTRYSW is off., GENTIM generates a 
TIMERA verb (with a zero or PROCCTR as the 
count, depending on input parameters) and 
then returns. GEN.TIM turns off ENTRYSW, 
and if TIMFLOSW is off" generates a TIMERB 
verb (with PROCCTR as the count) and 
returns. Otherwise it turns off TIMFLOSW 

Licensed Material - Property of IBM 

and generates a TIMERC verb with PROCCTR as 
the first constant and with ISN or 
Card-number as the second constant. 

WRSYS4 Routine 

This routine puts the Data A-Text on 
SYS004 • 
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PHASE 45 

The function of phase 45 (ILACBL45) is 
to produce P2-text on SYSOOl for the 
UNSTRING verb. ~he phase is given control 
only if phase 40 encounters a valid 
UNSTRING verb string, in which case 
phase 40 sets the PH45BIT switch in SWITCHl 
in COMMON. Phase 45 is called by phase 00 
following phase 40 processing if phase 00 
finds the PH45BIT switch on. 

Phase 45 operations consist of reading 
and analyzing the ATM-text for the UNSTRING 
verb, which phase 40 has written on SYS002, 
and transforming it into P2-text. The 
ATM-text consists of a series of subscript 
strings followed by an UNSTRING verb 
string; one or more of these series may be 
present. 

INITIALIZATION AND ATM-TEXT ANALYSIS 

Phase 45 first primes the four tables, 
SSCIN, SSDELIM, SSCOUT, and TXTOUT, which 
are used during ATM-text analysis. These 
tables are used by phase 45 only. 

After priming the tables, phase 45 
begins to process the ATM-text from SYS002. 
The PH45CTL control routine examines the 
input verb string and gets the count of the 
operands in the string. It moves the 
operands into work areas labeled DOPl 
through DOP5 (hereafter, a reference to a 
DOP is a reference to one of these work 
areas). The PH45CTL routine then checks 
whether the string is a subscript string. 
If it is, the string is saved in the SSCIN 
table and anot~er input verb string is 
read. If it is an UNSTRING verb string, 
PH45CTL branches to the UNSTRING routine to 
process it. 

The UNSTRING routine scans the operands 
and sets the appropriate flags to indicate 
operand type. It also checks whether the 
sending field is subscripted. If it is, 
UNSTRING calls the FINDSSC routine to find 
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the corresponding subscript string and 
enter it in the SSCOUT table. The FINDSSC 
routine also enters the data item text 
element in the TXTOUT table. If the 
sending field is not subscripted, the 
UNSTRING routine enters the data item text 
element in the TXTOUT table only. The 
UNSTRING routine branches to the proper 
field analyzer to process delimiter fields, 
receiving fields, delimiter-in fields, 
count-in fields, pointer fields, and 
tallying fields. The individual field 
analyzers set flags and make entries in the 
appropriate tables. When all the DOPs have 
been processed, control is returned to the 
PH45CTL routine to refill the DOPs. 

CREATING P2-TEXT FOR PHASES 50 AND 51 

As ATM-text is analyzed and rearranged, 
P2-text is created for phases 50 and 51. 
The P2-text is generated so that the 
subscript for a subscripted field is 
calculated immediately before the field is 
referred to. Also, any Q-routines that 
must be called following the change of the 
object of an OCCURS ••• DEPENDING ON clause, 
are called immediately instead of after the 
entire verb string has been analyzed. 
P2-text elements, called Data-name 
information for UNSTRING (2A) , are also 
created to pass information about UNSTRING 
data items, such as address and size, which 
used by phase 51 when it generates 
Procedure A-text. 

The P2-text is formatted in the SSCOUT 
and TXTOUT tables. The SORTXT routine 
sorts the corresponding sections of these 
tables, putting the text in the correct 
order. Finally, P2-text is written on 
SYS001. 

The first and last thing phase 45 writes 
on SYSOOl is P2-text to generate a STOP RUN 
instruction both before and after the 
UNSTRING code. 

• 

• 

• 
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Phase 50 (ILACBL50) reads elements of 
P2-text written by phase 40 and, depending 
upon the type of each element, either 
processes it or passes it to phase 51 for 
processing. output from phase 50 includes 
P2-text passed unchanged, Intermediate 
A-text, and Intermediate E-text, all 
written on SYS002 for phase 51, and 
Optimization A-text written on SYS003 for 
phase 60 or 62. Intermediate E-text 
consists of E-text passed from phase 40 or 
generated by phase 50, to which is added a 
prefix to make it readily recognizable. 
Intermediate A-text consists of Procedure 
A-text or Optimization A-text, which is 
generated by phase 50 and to which has been 
added a prefix. 

Procedure A-text is generated by 
analyzing P2-text verb strings and 
generating elements that correspond to 
assembler language instructions. That is, 
the elements combine to form name, 
operation, and operand fields. 
Optimization A-text is generated for use by 
phase 60 or 62 in eliminating duplicate 
references. 

Input to phase 50 (a combination of 
P2-text and E-text) is read from file 
SYS001. Output is written on file SYS002, 
except for literal definitions written as 
Optimization A-text. These are written on 
file SYS003. (See the section "Literals 
and Virtuals" later in this chapter.) 

Routine PH5CTL calls routine GETNXT, 
which obtains P2-text elements, determines 
what type they are, and calls the routines 
required to process them. The elements may 
be of the following types: 

• Program breaks 

• Verb strings 

• E-text 

• segmentation control breaks 

• PN~ GN, and VN definitions 

Of these, only program breaks and 
certain verb strings are processed by phase 
50. The others are passed to phase 51 for 
processing. Elements of E-text are 
prefixed with headers for identification by 
phase 51, and copied as output. 
segmentation control breaks and PN, GN, and 
VN definitions are written with an 

~ Optimization A-text prefix. Before a PN, 
GN, or VN definition is copied, all entries 
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PHASE 50 

in the XSCRPT table, used in calculating 
subscript values, are deleted. The section 
"Using and Optimizing Subscript References" 
explains why this is necessary. 

PROGRAM BREAKS 

Routine GETNXT uses program breaks to 
determine where to issue a START macro-type 
instruction. This indicates where in the 
object-time coding the first executable 
instruction is generated. The Procedure 
Division, Start Declaratives, and End 
Declaratives breaks are used for this. 

If no Start Declaratives break is 
encountered, routine GETNXT issues the 
Procedure A-text for START immediately 
after finding the Procedure Division break. 
If a start Declaratives break is 
encountered, the START Procedure A-text is 
issued after the End Declaratives break has 
been found. 

Because the coding for a START macro is 
always the same, this A-text is generated 
from constant A-text, which is described 
later in this chapter. 

VERB STRINGS 

The P2-text for a verb string consists 
of a verb followed by from one to five 
operands. Any operands beyond the fifth 
have been placed into one or more 
continuation strings by phase 40; the first 
operand of the first string is the COBOL 
word FIRST, and the last element of the 
last string is the COBOL word LAST. 

Once routine PH5CTL has established that 
an element of P2-text is a verb string, it 
rooves the operands into work areas labeled 
DOP1 through DOP5 (hereafter, a reference 
to a DOP is a reference to one of these 
work areas). The verb code for the verb 
currently being processed is moved into a 
cell called GANLNO., where it is kept until 
overlaid by the next verb code. 

The PHSCTL routine then calls routine 
XIS31, which determines whether any of the 
operands are subscripted or indexed 
data-names. If one is, the pointer to the 
desired occurrence has already been 
computed in phase 50 (subscripts and 
indexes are resolved by processing 
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SUBSCRIPT verb strings, which always 
precede the verb string in which they are 
referenced; see the section "Resolving 
Subscripted and Indexed References" later 
in this chapter). Routine XIS31 changes 
the idk field in the DOP from a subscripted 
or indexed reference to a data-name 
reference (idk represents addressing 
parameters; they are described fully in 
"Section 5. Data Areas" under the 
addressing parameters field of the LD 
dictionary entry). 

upon return, routine PH5CTL checks to 
see whether the verb string is one that is 
to be processed by phase 50. Verb strings 
processed by phase 50 include: 

ADD 
SUBTRACT 
!tULTIPLY 
DIVIDE 
DEBUG 
INSPECT 
EXPONENTIATION 
Numeric IP 
Numeric BOVE 
SEARCH 
EVAL 
STORE 
SUBSCRIPT 
EQUATE, when in SEARCH ALL 
END OP, when in SEARCH ALL 

The last five are verb strings created 
by phase 40. If the verb is one of those 
listed, an appropriate verb processor is 
called. otherwise, routine PH5BVB is 
called, which performs some checking of 
phase 51 verb strings before passing them 
as P2-text to phase 51. (See "Handling 
Phase 51 Verb Strings" in this chapter.) 

Note: The PH5CTL routine distinguishes 
between numeric and nonnumeric IP and BOVE 
verb strings as follows: the numeric IP 
verb has a different verb code from the 
nonnumeric IF. For all !tOVE strings, 
control is given to the numeric BOVE 
analyzer; if this routine finds nonnumeric 
operands, it returns control to routine 
PH5CTL with an indication that such is the 
case. 

VERB PROCESSING 

Prom the verb code, routine PH5CTL 
determines which verb analyzer to call. If 
the SYBDBP or STATE option is in effect, 
phase 50 generates a call to the 
object-time COBOL library debugging 
subroutine ILBDDBG4 before the code to call 
any other object-time SUbroutine. Por 
details on the object-time subroutines, see 
IBM DOS/VS COBOL Subroutine Library Program 
Logi?_ In general, there is a specific 
rout1ne to analyze each COBOL verb, but 
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there are a few cases of overlap_ For 
example, all arithmetic verbs use parts of 
a processor known as the arithmetic 
translator_ 

The illustrations in this chapter show 
P2-text strings as a verb followed by 
data-names, and Procedure A-text elements 
as assembler language instructions. These 
are simplifications for the reader; the 
texts actually contain codes rather than 
verbs, and the P2-text for data-names 
contains the dictionary attributes of the 
item, rather than its name. The actual 
text formats, including the codes, are 
shown in "Section 5. Data Areas.". 

Note: When phases SO and 51 use registers 
14 and 15 in their generated instructions, 
Procedure A-text DESTROY and RESERVE 
elements are passed to phase 60 or to 
phases 62, 63, and 64. The purpose of the 
DESTROY element is to indicate that the 
contents of the registers are not to be 
relied upon any longer. The purpose of the 
RESERVE element is to indicate that the 
register may not be used by phase 60 or by 
phases 62, 63, and 64 in the generated code 
until a PREE element for that register, 
issued by phase 50 or 51, is read. 

RESOLVING SUBSCRIPTED AND INDEXED 
REFERENCES 

This section describes the processing of 
the SUBSCRIPT verb string. It shows how 
subscripted addresses are calculated and 
how the XSSNT and XSCRPT tables are used to 
eliminate duplicate calculation. Then the 
handling of indexes (which are very similar 
to subscripts and use the same tables) is 
discussed. 

calculAting Subscripted Addresses 

To refer to a subscripted item, the 
object program .ust know the displacement 
in bytes of the desired occurrence from the 
beginning of the subscripted field. To 
calculate this displacement, the following 
must be known: 

• The number of bytes in the entire 
subscripted field. 

• The relative position in the field of 
the desired occurrence. 

The size of the field is known from the 
Data Division description of the field, 
including the PICTURE clause of the 
elementary item. The relative position is 
known from the value of the subscripts. 
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The examples which follow show three 
levels of subscripting. The same concepts 
(and the same formula) apply to one or two 
levels of subscripting. 

The formula used to calculate a 
subscripted address is: 

(subscript1*length1) + (subscript2*length2) 
+ (subscript3*length3) 
- (length1+length2+length3) 

This formula is used whether the 
calculation is done in phase 50 or in the 
object program. 

The following discussions use examples 
based on this entry in the Data Division: 

02 FIELD OCCURS 10 TIMES. 
03 SUBFIELD OCCURS 10 TIMES. 

04 ITEM OCCURS 10 TIMES PICTURE XX. 

Literal subsc~ 

When all the subscripts in a reference 
are literals, the subscripted address can 
be calculated at compile time (the 
calculation is done by routine XSCOMP). If 
a reference is made to ITEM (9, 8, 7), the 
calculation is: 

(9*200)+(8*20)+(7*2)-(200+20+2) 

The value of the result is the displacement 
in bytes of ITEM (9, 8, 7) from the 
beginning of the subscripted field. 

When the SUBSCRIPT string was first 
encountered, an entry was made for it in 
the XSCRPT table (how and why this table is 
built is described more fully later in this 
section). One field of the entry, called 
the idk field, contains a code, i, a 
displacement, d, and a base locator (BL) 
number, k. (For a description of BLs, see 
"Appendix B. Object Module") The value of 
d is the displacement away from the BL of 
the beginning of the subscripted field. 
After the formula has been calculated, the 
results are added to d. If this value is 
less than 4096, it becomes the new value of 
d. If it is 4096 or greater, it is 
decremented by 4096; this decremented value 
is then placed in the d field of the XSCRPT 
table entry, and the BL number is 
incremented by one. The table entry now 
points to the desired occurrence at 
execution time. 
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Data-name Subscripts 

When the subscripts are data-names, 
their values vary at execution time. 
Therefore, code must be generated to 
perform the calculations in the object 
program. This is done in routine XSCOMP, 
using the A-text generator. 

Suppose that reference is made to ITEM 
(X, Y, Z). Routine XSCOMP must first 
determine whether each subscript is binary. 
If not, code must be generated to pick the 
value of the subscript from the data area 
of the object program, move it into a work 
area, and convert the value in the work 
area to binary. It is then handled as a 
binary subscript, using the value in the 
work area rather than the data area. 

The generated code performs the 
following actions at execution time: 

1. The value of d in the XSCRPT table 
(the address of the subscripted field) 
is loaded into a register. 

2. The first subscript, in binary, (X in 
the example) is loaded into another 
register. This subscript denotes the 
desired occurrence number for PIELD, 
the highest level in the hierarchy. 
If FIELD is of constant length (that 
is, if it does not contain the 
DEPENDING ON option), the value of X 
in the register is multiplied by a 
literal representing the length of 
FIELD (200 bytes). If FIELD does 
contain the DEPENDING ON option, a 
value, instead of the literal, is 
picked up fro. a VLC (variable-length 
cell) where it was placed by a 
Q-routine. This value represents the 
current length of FIELD. 

3. The result of this multiplication is 
added to the value of d in the first 
register, and this process is repeated 
for each subscript. 

4. Phase 50 has generated a literal 
(referred to in this discussion as 
LITX) whose value is: 

length of FIELD + length of 
SUBFIELD + length of ITEM 

5. When the multiplications have been 
finished and the final increment has 
been added to the address in the 
register, this literal is subtracted 
from the register and the result is 
the address of the desired occurrence. 

This computation is an exact duplicate 
at execution time of the formula applied to 
literal subscripts at compile time. 
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!ixed Literal and Data-name Subscripts 

When the subscripts are aixed literals 
and data-names, for example, ITEM (X, 4, 
Z), part of the calculation can be done in 
phase 50 to save time in the object 
program. ISCO!P multiplies the literal 
subscript by the length of the field it 
refers to. In the example, this is 4*20 
(SOBFIELD is 20 bytes long). This resu~t 
is subtracted from LITI before A-text for 
LITI is generated. Then, at execution 
time, the multiplications and additions 
will be performed for I and Z and this new 
value of LITI will be subtracted. 

Note that, in order to arrive at a 
meaningful value, the entire formula must 
be evaluated. The intermediate results are 
meaningless in themselves. 

Using and Optiaizing Subscript References 

Part of the use of the ISCRPT table is 
to avoid duplicate calculations for a 
subscripted reference. For example, 
consider the source statements: 

PARAGRAPH1. MOVE ITEM (I, I, Z) TO D. 
ADD ITEM (X, Y, Z) TO E. 

It is unnecessary to calculate the address 
of ITE! (X, Y, Z) twice. tater, when the 
ADD statement is executed, the correct 
address will already be in a register. 

The P2-text for these statements would 
be: 

PH1. SUBSCRIPT (5) ITEM I Y Z SSID1 
ROVE (2) SSID1 D 
SUBSCRIPT (5) ITEM X Y Z SSID2 
ADD (2) SSID2 E 

When the first SUBSCRIPT string is 
encountered, the ISCRPT table is searched 
for a matching entry. None is found, so an 
entry is .ade after the instructions for 
the subscript calculations have been 
generated. This entry includes the idk 
field described earlier and the dictionary 
pointers for ITEM and all the subscripts. 
(Note that the dictionary pointer is used 
only because it provides a unique 
identifier. The value of the pointer 
itself is meaningless.) There is also a 
field for the total length of the entry. 

An entry is also made in the XSSNT 
table. This entry includes the subscript 
number (SSID1) and a pointer to the XSCRPT 
entry. 
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After the SUBSCRIPT string has been 
processed, the MOVE string is encountered. 
Routine XIS31 (also called ISUDB3) searches 
the ISSNT table for 5SID1. It uses the 
pointer in the XSSNT table to pick up the 
idk field in the XSCRPT table. This field 
replaces S5ID1 in the DOP, and when the 
verb is processed, the operand is treated 
as though it were a data-name. 

The IS5NT entry for 55ID1 is now 
dele~ed, since it will never again be 
referenced. This is because phase 40 gave 
a unique number to each subscript 
identifier. 

When the second 5UBSCRIPT string is 
encountered, the XSCRPT table is searched 
for a match. The search is made on total 
entry length (if this does not match, the 
entries cannot be identical). When the 
match is found, an X5SNT entry is made for 
55ID2, with a pointer to the same XSCRPT 
entry as for 5SID1. 

If there are not enough registers for 
the subscripted address to remain in a 
register for the second time it is 
referenced, code is generated before the 
register is used to store the address in a 
subscript save cell. An indication of 
this, along with cell number, is placed in 
the X5CRPT entry, so that the second time 
the address is needed, the contents of the 
cell can be loaded into another register. 
The section "Register and Storage 
Allocation" later in this chapter describes 
how values in registers are saved. 

Every time a PN, GN, or VN definition is 
encountered in the P2-text, the entire 
XSCRPT table must be deleted. The reason 
is shown by the following source program 
statements: 

ON 2 AND EVERY 2 GO TO 
PAR1GR1PH2. 
MOVE ITEM (X, I, Z) TO D. 

PARAGRAPH2. ADD ITEM (X, I, Z) TO E. 

In this example, if PARIGRAPH2 is 
entered through the branch in the ON 
state.ent, the subscript calculations 
generated for the MOVE will not have been 
executed, and the register will contain 
whatever value was left from the last time 
it was used. Therefore, the calculation 
must be performed in P1RAGR1PH2. Deleting 
all the entries in the XSCRPT table 
whenever a paragraph-name is encountered 
assures that the code will be generated. 

The XSCRPT table must also be deleted 
when any verb is encountered which can pass 
control to any point other than the next 
sequential instruction. In example of such 
a verb is a 50RT verb or a V5AB verb. 
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INDBXBD RBPBRBNCES 

Indexed references are resolved by the 
same routines, applying the same logic, as 
subscripted references. The difference in 
their handling occurs because index-name 
values are never known at compile time, and 
because, at execution time, the index-name 
cells (each index-name is a one-word cell 
in the TGT) contain values expressing a 
displacement in bytes from the beginning of 
the indexed field. The value in the cell 
corresponds to the following formula: 

(occurrence number - 1) * length of 
elementary item 

It is the responsibility of the source 
programmer to set the value in the 
index-name via a SET statement before an 
indexed reference is made. 

Indexing may be direct or indirect. 
Direct indexing uses index-names optionally 
mixed with literals. Indirect indexing 
uses literals as increments or decrements 
to index names. Given the Data Division 
statements: 

02 
03 

04 

PIBLD OCCURS 10 TIRBS INDEXED BY A. 
SUBFIELD OCCURS 10 TIRES INDEXED BY B. 

ITER OCCURS 10 TIBBS INDEXED BY C 
PICTURE XX. 

a reference to ITER (A, B, C) would be 
direct indexing, and a reference to ITEB 
(A+4, B-5, C+6) would be indirect indexing. 

Direct Indexing: The P2-text contains a 
SUBSCRIPT verb string with a special code 
in the operands to indicate that they are 
index-n~mes rather than subscripts. 
Entries in the XSCRPT and XSSNT tables are 
made and used in the same way as for 
subscripted references. Object code is 
generated to place the value of d from the 
idk field into a register and add the 
values of all the inde~-names to it. 

Indirect Indexin~: Routine SSCRPT 
determines that there are literals in the 
SUBSCRIPT string. These literals are 
placed in an information gathering work 
area. When the XSCRPT entry is .ade for 
the indexed reference, the dictionary 
pointers are not entered, in order to 
prevent a match from being found. This is 
necessary for possibilities such as the 
following: 

MOVE ITEM (A+4, B-5, C+6) TO D. 
MOVE ITEM (A, B, C) TO E. 

After routine XSCOBP has generated the 
code to add the index-names (as described 
earlier under "Direct Indexing"), it tests 
the information gathering work area. When 
literals are present, it generates 
additional instructions. These 
instructions load the literal into a free 
register, multiply the register by the 
length in the VLC for that level (in the 
example, the literal 4 would be multiplied 
by 200), and add this value to the register 
pointing to the indexed field (this 
register has already been incremented by 
the index-name values). This process is 
repeated for every literal. The 
multiplication must be done because the 
literals, unlike the index-names, represent 
occurrence numbers, not displacements in 
bytes. 
Mixed Literal and Direct Indexing: Mixed 
indexing is processed as a combination of 
direct and indirect. All index-names are 
processed first, then each literal is 
treated as an indirect increment. 

ARITHMETIC VERB STRINGS 

The Arithmetic Translator is a group of 
verb analyzers used to process arithmetic 
verb strings. It is also used for all ROVE 
statements and IP statements processed by 
phase 50. 

Given the source program statement: 

COBPUTE X=A+(C-D/B)*F-G 

the following P2-text would be generated by 
phase 40: 

EVAL DftAX DCOBBENT X 
DIV E D IR1 (-C) 
SUB IR1 C IR2 (*P) 
BULT P IR2 IR3 (+A) 
ADD IR3 A IR4 (-G) 
SUB G IR4 IRS (ST X) 
STORE IRS X 

Por each verb string, the Arithmetic 
Translator routines do the following: 

1. Place information about each operand 
in a work area. 

2. Determine the"sizes of intermediate 
and temporary fields, and check for 
possible overflow by performing 
compile-time arithmetic. 

3. Determine the mode for the operation. 

If a normal XSCRPT entry was made for the 4. Allocate registers and temporary 
storage for the operation. first statement, the dictionary pointers 

would be identical and the second statement 
would use the register set up by the first.S. 
Since the indexing does not point to the 
same place, the operation would be incorrect. 
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Call the A-text Generator (described 
later in this chapter) to produce the 
Procedure A-text. 

• 

• 

• 

• 

• 
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Work Area 

For each operand in a string, a work 
area called an operand information buffer 
is set up. There are three types of 
operands: 

1. Data-name operands. In the example, 
all the operands named in the source 
program COMPUTE statement are 
data-name operands. 

2. Intermediate results. In the example, 
these include all the operands named 
with lB. Intermediate results are 
required because arithmetic machine 
instructions can handle only two 
operands at a time. The result of one 
arithmetic operation becomes an IB, 
Which is then used as an operand of 
the next operation. 

3. Temporary results. These are used by 
series addition and subtraction with 
multiple receiving fields. Por the 
source statement: 

ADD M, N, 0 TO P BOUNDED, 0 

a temporary result is required to hold 
the sum of M, N, and o. 

Each operand information buffer holds 
information similar to an entry in the 
table XINTB. This includes such attributes 
as the mode of the operand, the number of 
digits to the left and right of the decimal 
point, and the largest possible value of 
the operand. (The format of table IINTR is 
given in "Section 5. Data Areas".) For a 
data-name operand, these attributes are 
found in the P2-text element. Por 
intermediate results or temporary results, 
the information is found in table XINTB, 
when the operand is used in the operation. 
It was placed in the table after processing 
of the string in which the intermediate or 
temporary result was created. The 
attributes for the intermediate result that 
is the result of the operation are filled 
in after the processing of the operands 
which form it (hOW the attributes are found 
is discussed in this section under 
"Compile-Time Arithmetic"). When the MULT 
string is processed, in the COMPUTE 
statement example above, IB2 is found in 
table XINTB. The 'attributes of IB3 are 
determined during processing of the MULT 
string, and Ift3 is then used as an operand 
of the ADD string which follows. 

If any of the operands are 
floating-point, the floating-point verb 
analyzer is called immediately to generate 
the Procedure A-text. Otherwise, 
compile-time arithmetic is performed. 
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Note: The operand information buffers are 
defined on the same storage as the data 
area for the SUBSCRIPT analyzer. 

Compile-Time Arithmetic 

Compile-time arithmetic is performed 
with the maximum possible values of the 
operands (9 in every digi~ place) to find 
out if overflow is possible and to 
determine how many places are required to 
hold the intermediate or temporary result. 

For example, assume that for the string 
ADD IR3 A II4 (-G), the attributes of A 
show that it has a PICTURB of 99V9 and the 
attributes of IR3 (from table XINTR) show 
that it has a PICTURE of 9(3)V9(2). The 
compile-time arithmetic for the maximum 
value of the scaled operands is: 

9990+99999=109989 

The result determines the attributes 
(including the maximum possible value) of 
IR4, which are placed in table XINTB at the 
end of the ADD processing. 

If the intermediate result (IR4 in this 
case) exceeds or is equal to 10**30, 
overflow is possible. To avoid overflow, 
instructions are generated to truncate the 
intermediate result down to 30 digits. 

That is, let DMAX be the maximum number 
of deci.al places in any operand in the 
source statement, let DIR be the number of 
decimal places in the intermediate result, 
and let IIR be the number of integer places 
in the intermediate result. Then the rules 
for truncation are: 

1. If DIR exceeds DM1X and III+DM1X is 
less than or equal to 30, then 
low-order decimal places are truncated 
from DIR until IIB+DIR=30. 

2. If DIR exceeds DMAX and IIB+DMAX is 
greater than 30, then low-order 
decimal places are truncated from DIR 
until it equals DMAX, and high-order 
integer places are truncated from lIB 
until DM1X+IIR=30. 

Mode of Operation 

The mode of the operands determines the 
mode of operation. In general, the mode of 
operation is predetermined (for example, if 
one of the operands is floating-point, all 
of the operands are converted to 
floating-point and the operation is in 
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floating-point). However, for operations 
involving binary and internal decimal 
operands, routine XHSMD is used to perform 
some tests to determine whether the 
operation is to be in binary or in internal 
decimal. 

If any of the operands is external 
decimal, it is converted to internal 
decimal unless it is in a MOVE statement. 
If an operand is sterling nonreport, it is 
converted to internal decimal unless it is 
the target field of a MOVE or STORE verb. 

If any conversions are required, they 
are handled by in-line conversion or calls 
to COBOL library subroutines, depending on 
the complexity of the conversion. See IBM 
DOS/VS COBOL Subroutine Library Program--­
Logic. 

Register and Storage Allocation 

To assign registers for an instruction, 
special register handling routines are 
used. These are: 

XRSASG to assign a single register 
XRDBIR to assign a register pair 
XRSASP to assign a floating-point 

register 

Phase 50 maintains an internal table for 
registers 0 through 5, which are the 
arithmetic work registers of the object 
program. Each table entry contains a flag 
indicating whether the register is being 
used, how it is being used (for example, as 
one of a pair), and what it contains (such 
as a subscript or index calculation, or an 
intermediate result) • 

If a register must be freed, routine 
XPREER is called. The calling routine 
passes the number of the register to be 
freed to XPREER in ~he XREGNO cell of the 
phase SO data area. (XFREER is also used 
by phase 50 when it is analyzing Phase 51 
verbs; see "Handling Phase 51 Verb 
strings.") If registers 0 through 5 must 
be freed, routine DPREER is called. 

XPREER checks the register table entry 
for the specified register and, if it is in 
use, generates instructions to store it. 
It must then indicate that the value 
formerly in the register is no longer 
there. If the register was being used for 
an arithmetic operation, it updates the 
operand information buffer by filling in 
the number of the TS (execution-time 
arithmetic temporary storage) cell where 
the register contents are stored, and the 
displace.ent of the cell in bytes from the 
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beginning of the TS area. If the value in 
the registe~ was a subscript, XPREER 
changes th~ code of the idk (addressing 
parameter~ field in the XSCRPT table entry 
(see "Using and optimizing Subscript 
References" earlier in this chapter) to 
indicate that the value is in a subscript 
save cell, and provides the cell number. 
Subscript save cells are assigned in the 
SOBADR field of the Task Global Table (TGT) 
during program execution. 

operations in binary are performed in 
registers, and the intermediate results are 
left there whenever possible. Decimal 
operations are performed in storage, and 
the intermediate results are placed in 
cells of the TS area. 

space in the TS is always allotted in 
cells of eight bytes, regardless of how 
many bytes are actually required to hold 
the operand. (If more than eight bytes are 
needed, two cells are allotted.) To 
minimize total temporary storage area used 
by the program, each TS cell is made 
available as soon as the value in it is no 
longer needed. 

TS cells for arithmetic operations are 
assigned by using the counter TSMAX in 
COMMON (for the format of COSMON, see 
"Section 5. Data Areas"). TSMAX contains 
the number of the highest numbered cell 
that has been assigned. When a new TS cell 
is assigned, this counter is incremented by 
one. As soon as the value in the TS cell 
is no longer needed, the cell number is 
placed in table XAVAL. The next time a TS 
cell is required, XAVAL is searched first; 
if it has any entries, the cell found there 
is used, and the XAVAL entry is deleted. 
Only if table XAVAL is empty is a new TS 
cell assigned from TSMAX. 

Interaediate results are handled in such 
a way that, as soon as possible after an 
intermediate result has been computed, it 
is used in the next computation and then no 
longer needed. In the COMPOTE statement 
shown earlier, for example, IR3 is the 
result of the "ULT operation and then is 
immediately used as an operand of the ADD. 

Note that an intermediate result is also 
required after the last arithmetic 
operation (IRS in the example) and that the 
value is moved into the data-name result 
(X) via the STORE verb. This is necessary 
because the value may have to be converted, 
truncated, or aligned to conform to the 
format for X. 

• 

• 

• 

• 

• 
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A temporary result., on the other hand., 
must be saved until all operations 
requiring it are finished. In the 
statement: 

ADD M, N, 0 TO P ROUNDED, Q 

the temporary result (the sum of M, N, and 
0) is first added to P and then added to Q. 
All steps involving P (rounding, 
truncation, or conversion, if needed) are 
completed before the temporary result is 
added to Q. When the temporary result is 
added to P, its value is moved into another 
cell of the TS, and the operation is 
performed from that cell. 

Generating SRP Machine Instructions 

If, at any time during processing for 
arithmetic verbs, scaling becomes 
necessary, the SRP machine instruction is 
generated to do left scaling or right 
scaling when the number of places to be 
shifted is even. If rounding of a number 
is requested, the SRP machine instruction 
is generated. 

GENERATING A-TEXT 

A-text is generated from three sources: 
Constant A-text, Direct A-text, and the 
A-text Generator. The nature of the text 
required determines which source is used to 
generate a particular block of text. 

Constant A-text: This type of Procedure 
A-text resides in the phase 50 data area. 
It is stored in the form of DCs, ready to 
be written out when needed. It is used for 
standard~ frequently occurring 
execution-time operations, such as START. 

Direct A-text: This is generally 
written as a block of instructions at a 
time. It is written out by routine GATXTV, 
which is called by the verb analyzers using 
two parameters: 

• Displacement of the desired block of 
text from the beginning of the text 
area 

• Length of text to be written 

The verb analyzer fills in the variable 
fields before calling GATXTV. 

A-text Generator: The A-text Generator 
is called by a verb analyzer to write one 

iinstruction of Procedure A-text at a time. 
It also generates Optimization A-text for 
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virtual and literal definitions. It is 
used frequently by the Arithmetic 
Translator and by other analyzers requiring 
the generation of A-text too variable to be 
stored as constant or Direct A-text. 

To call the A-text Generator, the verb 
analyzer fills in the appropriate cells in 
the parameter area (Figure 45) and calls a 
particular generating routine. The 
generating routine usually has the same 
name as the instruction it produces (for 
example. MVC, LOAD). The A-text Generator 
has no common entry point. 

Before returning to the caller, the 
generating routine sets the entire 
parameter area to zeros. . 

From the parameter information., the 
generating routine determines exactly what 
type of instruction to write. For example, 
if the LOAD routine finds that the only 
operands specified are two registers., it 
writes an LR instruction. If a nonregister 
operand is two bytes long, the generating 
routine generates an LB. 

LITERALS AND VIRTUALS 

The A-text Generator does not include 
literals and virtuals in the Procedure 
A-text. Rather., it writes the vi~tual with 
an Optimization A-text prefi.~: on SYS002 and 
writes the literal as Optimization A-text 
on SYS003. At execution time, virtuals and 
literals are stored in the Program 'Global 
Table. By processing Optimization A-text, 
phase 60 or 62 can eliminate duplicate 
storage if the same virtual or literal is 
used more than once. 

For virtuals, the A-text Generator. 
assigns an identifying number to the 
virtual and writes the number as' Procedure' 
A-text. The virtual itself 1S then written 
with an Optimization A-text prefix on 
SYS002. along with its identifying number:' 

Virtual identifying numbers are assigned 
from the VIRCTR cell of COMMON. This 
counter is initialized to 1 in phase 00. 
It is incremented by 1 at phase 50 
initialization because virtual 1 (MNSO) is 
reserved. The counter is also incremented 
to indicate the number of virtuals required 
by the options that are in effect. Each ~~ 
virtual and the options for which it is ) I 
required are listed below. Although more 
than one option may require the same 
virtual, the virtual appears only once. 
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Virtual 
DBGO 
DBG5 
FLWO 
STNO 
CT10 
TCOO 

Options that 
require the virtual 
COUNT, FLOW, STATE, SYMDMP 
SYMDMP 
FLOW 
STATE 
COUNT 
COUNT 

The total number of virtuals processed by 
phase 50 ~s equal to the number of virtuals 
required by the options in the above list 
plus one for MNSO. At the end of phase 50 
initialization, the value in VIRCTR is one 
greater than the total number of virtuals 
processed by the phase. Within phase 50, 
whenever a new virtual is needed, the 
current value of VIRCTR is used as the 
virtual number, and then the counter is 
incremented. At the end of phase 51, the 
counter is decremented by 1. (VIRCTR is 

the only counter in COMMON handled in this 
manner. F0r all other counters, the value 
of the COllnter is incremented before being 
used.> 

When a literal reference is required, 
the Procedure A-text element contains a 
code and a counter. The literal itself is 
put out as Optimization A-text, and the 
LTLCTR counter of COMMON is incremented. 
An identifying number is assigned to the 
literal, so that phase 60 or 64 can 
determine which literal reference applies 
to a given literal. 

During phase 50 processing, the 
Optimization A-text for a literal 
definition is written on file SYS003; all 
other output from phase 50 is written on 
file SYS002. 

r---------------------------------------------------------------------------------------, I Parameter Cells for the A-text Generator I 
~----------------------------~---T-------T--------------T-------------------------------~ 
I Operand-l Parameters ILength I I Operand-2 Parameters I 
~------T-------------------------~ I ~------T------------------------~ 
I Name I Meaning I (Bytes) I Element I Name J Meaning I 
~------+-------------------------+-------+--------------+------+------------------------~ 
IOPl Pointer to the DOP 4 I Address OP2 Isame for second operand. 
I (storage cell in the I reference I 
I phase for a data-name I 1 
I operand I 
I I 
XLi 

XWC1 

Length of operand (used 
for SS instructions such 
as EX, MVC, AP). The 
routine which generates 
the text decrements this 
value by 1 before using 
it, as required by these 
instructions .. 

2 

J 
For arithmetic operands, I 3 
specifies the operand's I 
position in the TEMPORARY I 
STORAGE field of the TGT.I 
TEMPORARY STORAGE is usedJ 
for arithmetic operands I 
only. I 

I 
Bytes 1 and 2: I 
Displacement of the I 
a-byte slot containing I 
this operand from the J 
beginning of the 
TEMPORARY STORAGE field. 

Byte 3: Number of bytes 
actually required by the 
operation. TEMPORARY 
STORAGE is always 
assigned in slots of 8 
bytes, but frequently an 
arithmetic operand is 

XL2 

XWC2 

Length of second 
operand (for SS in­
structions with two 
lengths, such as AP, 
SP, ZAP). The 
generating routine 
decrements value by 1. 

Same for second operand. 

• 

• 

• 

• 

------~~~:~~~:!~~=~~~=~:~~:;:~::~-------~-------------- ------~------------------------ • Figure 45. Parameter Cells for the A-Text Generator (Part 1 of 4) 
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i , Parameter Cells for the A-text Generator 
, i 

I Operand-1 parameters ILength 
Ir---~~------------------~I , 
IName Meaning I (Bytes), Element 
I I I I 
ITALLY11Pirst operand is TALLY. 1 , 
, I , 
IBDISP11Base (specifies a 2 IBase and 
I Iregister number) and I displacement 
, Idisplacement of operand. I 
RELAD110perand is referenced by q Relative 

lits relative location address 
,within a field. , 
IByte 1: Code indicating 
Ithe type of cell being 
Ireferenced (the codes are 
,listed under "Relative 
IAddress Element" in the 
IProcedure A-text formats, 
,given in "Section 5. t 
IData Areas"). 
I 
IByte 2: lumber of bytes 
Ineeded to express the 
laddress constant. 
I 
IBytes 3 and 4: 
IIdentifying number Which 
Ipinpoints this cell 
Iwithin its field • 
I 

VIRTC11Identifying number 
lassigned from VIRCTR when 
Ithe operand is a virtual. 
IThe number begins in byte 
13. 
I 

GVIRT11Name of virtual (used 
Iwith VIRTCR) • 
I 

ICON1 Used for two distinct 
types of information: 

A) Operand is a literal 

Bytes 1-16: value of 
literal, right adjusted 

Byte 17: length of 
literal 

B) Operand is a DC-type 
Iconstant other than an 
laddress constant 
1 
I Byte 1: length of 
I constant 
I 
I Bytes 2-17: value of 
I constant, left adjusted , 

8 

17 

Virtual 
I reference 
1 
I 
1 
I 
I 
I 
1 
ILiteral 
I reference 
I 
1 
1 , 

, Operand-2 Parameters 
I i 
I Name 1 
1 1 

Meaning 

ITALLY21Second operand , , 
IBDISP21same for second 
1 1 
I I 
IRELAD2 Unused. 
I 
1 
1 
I 
I , 
I 

VIRTC2 Unused. 
1 

GVIRT2 Unused. 

is TALLY. 1 
1 

operand. I 
1 
1 
1 
f 

ICON2 Same for second operand. 

Pigure qS. Parameter Cells for the A-Text Generator (Part 2 of q) 
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i i 
I Parameter Cells for the A-text Generator I 
I I I I I 
• Operand-1 Parameters ILength I I Operand-2 Parameters I 
Ir---~I~------------------~I I ~I------I--------------------~I 
,Name, Beaning I (Bytes) I Element I Name I Beaning I 
I I 'I' I , 
IIGN1 IGN number when operand is 2 IGenerated pro-IIGN2 ISame for second operand. 
I la GN reference. Icedure-name I I 
, I I reference I I 
IIPN1 IOperand is a PN reference 4 IProcedure-naaelIPN2 ISame for second operand. 
I I I I I 
I IByte 1: code 00 I I I 
I I I I I 
I IByte 2: priority number I I t 
I lof PN I I I 
I f I I I, 
I IBytes 3 and 4: PN number I I I 
I I I I I 
IICNTR1,Operand is an item in one 3 IGlobal table IXCNTR2 Same for second operand 
I lof the variably located I variably I 
I Ifields of a global table. Ilocated area I 
I IByte,1: type code (the reference I 
I Icodes are listed under I 
I I"Global Table Other Area I 
I IReference" in the , 
, IProcedure A-text formats, I 
I Igiven in "Section 5. I 
I 'IData 'Areas") ~ I 
I I I 
IPLUS1 IDisplacement from 3 PLUS2 Same for second operand 
I ,beginning of allocated 
, Istorage of a 
I Iright-adjusted operand. 
I I 
IIVN1 IOperand is a VN reference 
, I 
I ,Byte 1: code 00 
II 

II 'IByte 2: priority number 
, I 
f IBytes 3 and 4: VN number 

I ' 
BDEB'G 11 Operand is an item in a 

, Ifixed-location field of 
la global table. 
I 

'.' I Byte, 1: type code (the 
Icodes are listed under 
I"Global Table Standard 
IArea Reference" in the 

"'1 Procedure A .... text formats, 
Igiven in "Section 5. 
IData Areas"). 

, I 
IBLR~F110perand is a base locator 
I I 
I IByte 1: type of base 
I Ilocator; BL, BLL, SBL 
I I('i' field of idk) 
I I 
I (Byte 2: BL number , , 

4 

'2 

2 

I Variable 
I procedure-name 
I reference 
I 
I 
I 
I 
I 
IGlobal table 
Istandard area 
I reference 
I 
I , 
I 
I 
I 
I 
I 
I 
IBase locator 
I 
I 
I 
I 
I 
I , 

GDBBG2 Same for second operand. 

t 
I 
I 
I 
I 
I 
I 
i , 
,BLRBF2 
I 
I 
I 
I 
I 
I , 

Unused. 

Pigure 45. Parameter Cells for the A-Text Generator (part 3 of 4) 
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Parameter Cells for the A-text Generator 

Ilalle 
I 
IIREG1 
I , 
I 
I 
I 
I , 
I , 
IIMK 
I 
I 
,IXREG 
I 
I , 

i 
Operand-1 Parameters ILength 
• I I 
I Reaning I (Bytes) I 
I 
IRegister nuaber if first 
loperand is a register. 
INote: When this is used, 
Ithe second operand 
I (unless it is a register 
I also) is still considered 
Ithe first nonregister 
loperand and is placed in 
Ithe operand-1 cell. 
I 

I 
1 

IIm.ediate field value for 1 
Ian SI instruction. 
I 
IRegister number for index 1 
Iregister in an RI 
I instruction. , 

, 
I , 
I 
r 

i 

I Operand-2 Parameters 
I i 

Element I lalle I Meaning , , 
IIREG2 Register number for 
I second register. in an 
t RR instruction. 

Pigure ~S~ Paraaeter Cells for the A-Text Generator (Part ~ of 4) 

HANDLING PHASE 51 VIRB STRINGS 

Once the PHSCTL routine has determined 
that a verb string is not one of those 
processed by phase SO, it calls routine 
PBSBYB to handle the verb string. 

The PHSBYB routine first checks to see 
if the verb is one that will use registers 
o through 5 at execution time. Yf it is, 
routine DPREER is called to free registers. 
(DPRIER is described in "Register and 
Storage Allocation" earlier in this 
chapter .) 

Routine PHSBVB then writes the header 
and operands of the verb string in file 
SYS002 as P2-text. Then it determines 
whether the verb is MOVE, EIAMINE, or 
TRA.NSPIR. If it is one of these, routine 
ISPRO is called. This routine checks to 
see whether there is an object of an OCCORS 
clause with the DEPENDING ON option in the 
data-name being moved into, exaained, 
transferred, or read into, in which case it 
generates calls to Q-routines. 

Pinally, routine PHSBYB determines 
whether the verb is one that requires 
deletion of all the entries in the XSCRPT 
table. These verbs include: 

CALL 
LINK 
ENTRY 
SORT 
OPEN 
CLOSE 
ACCEPT 
RETURN 
MERGE 

READ 
WRITE 
REWRITE 
RPTCAL 
RELEASE 
ON 
STOP 
STRING 
UNSTRING 

If the verb is one of the above, routine 
KILSUB is called to delete the XSCRPT table 
entries. 

ADDITIONAL PROCESSING POR THE OPTIMIZER 
OPTION (OPT) 

If OPT is specified on the CBL card, 
phase 50 perforas the following additional 
functions: 

• Converts phase 40 Optimization 
Information elements (43XX) to phase SO 
Optimization Information elements 
(COXX) • 

• Priaes and zeros out the BLUSTBL table 
for the number of BLs and BLLs present 
in the program. Por each reference to 
a data-name, it adds 1 to the entry for 
that BL or BLL. This usage table is 
used by phase 62 to assign permanent 
base registers to the BLs and BLLs. 
Phase 51 also updates the BLOSTBL 
table. 

• Writes GNUREP elements for Q-Routine 
calls. 
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PHASE 51 

Phase 51 (ILACBL51) functions in a 
manner similar to phase 50. Elements of 
text written by phase 50 are read from file 
SYS002. Phase 51 checks each element and 
performs whatever processing is requ.ired, 
based on the type of element read. After 
processing, it writes the element as 
Procedure A-text on file SYS001, as 
Optimization A-text on file SYS003, or as 
B-text on file SYS004. (Optimization 
A-text is written immediately after any 
Optimization A-text that was written on 
file SYS003 by phase 50.) 

Input to Phase 51 can be any of the 
following: 

Intermediate Procedure A-text 
Intermediate Optimization A-text 
Verb strings 
Intermediate E-text 

An element of Intermediate Procedure 
A-text may be a Q-routine control break, or 
it may be text generated by phase 50 and 
requiring no further processing. If it is 
a Q-routine control break, routine GETWXT 
generates the text element of 4440. 
Otherwise, the element is merely copied as 
Procedure A-text output without the 
identifying prefix of 28 and its count 
field. 

An element of Intermediate Optimization 
A-text, identified by a prefix of 27, can 
be a segmentation control break or a PH, 
GI, or VI definition. 

Verb strings written in P2-text require 
processing by one of the phase 51 verb 
analyzer routines. 

B-TBXT 

Whenever it encounters E-text in its 
input or generates an E-text element 
itself, phase 50 writes it on SYS002 with 
an identifying prefix. This text is 
referred to as Intermediate B-text. Phase 
51 recognizes it, discards the prefix, and 
writes the B-text on SYS004. 

Phase 51 must determine the highest 
severity level encountered in the program. 
When routine GETNXT encounters an element 
of B-text or when the phase 51 processing 
routines find an error situation requiring 
that I-text be written, routine BRRPRO is 
called. This routine uses a cell in COBBOW 
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called BRRSBV. If any E-text was generated 
by Phases 10, 20, 22, or 21, ERRSEY was set 
by Phase 21. Otherwise, it contains a 
value of zero at the beginning of phase 51. 

Routine ERRPRO adds one to the severity 
code of the current B-text element and 
multiplies this value by four (the code 
must be incremented by one because certain 
errors produce a severity code of 0; adding 
one to the severity code distinguishes such 
an error from no errors at all) • 

ERRPRO then compares this value to the 
current value of ERRSBY and enters the code 
of the B-text into BRRSBV if it is higher. 
The B-text is then written on SYS004. Note 
that this is the first tiae that B-text is 
separated from the other output of a phase, 
rather than embedded in it. 

SEGMENTATION CONTROL BREAKS 

When ~he LANGLVL(2) option is specified, 
no overlay structure is built, and the 
object program is produced in the same 
order as the source program. Accordingly, 
phase 51 discards all segmentation control 
breaks without passing them on to 
succeeding phases and skips all the 
processing described in the remaining 
paragraphs of this section. At end of 
phase, phase 51 sets the SEGLMT in COMMON 
to 255 to indicate that the program should 
be treated like an unsegmented one. 

When LANGLVL(l) is specified, an overlay 
structure must be produced. Procedure 
A-text must be read and processed by 
phase 60 or phases 62 and 63 in order of 
segment priority, rather than in the order 
in which the source program wrote them. To 
facilitate this, routine SEGENTR builds a 
table (called SEGTBL) containing the 
relative disk address of the beginning of 
each segment. 

I With LANGLVL(l) , a segment above 8M 
virtual storage cannot be run. 

• 

• 

• 

• 

• 
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The relative disk addresses are obtained 
through phase 00 (note that phase 00 
handles all input/output requests for the 
other p~ases). When phase 00 writes 
Procedure A-text for the first physical 
record of a segment, after the CHECK has 
been issued for that WRITE, it issues a 
NOTE macro instruction. The NOTE macro 
instruction returns the relative disk 
address of the record just written, which 
is saved in SEGSAVE, a cell internal to 
phase 00 • 
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The segmentation control break 
encountered by phase 51 signals the end of 
one segment and the beginning of a segment 
with a different priority. Routine GETNXT 
calls phase 00 with a request for the 
SEGNOTE function (for a description of the 
calling sequence and parameters, see "Phase 
Ipput/Output Requests" in the chapter on 
phase 00). To complete the output for the 
previous segment, Phase 00 writes whatever 
is left in the buffer, and passes back to 
phase 51 the value in SEGSAVE. Phase 51 
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stores this as an entry in SEGTBL, along 
with the priority number of the previous 
segment. (For the SEGTBL table format., see 
"Section 5. Data Areas". 

The call to SEGNOTE also indicates to 
Phase 00 that the next time it writes on 
SYS001., it will be the beginning of a new 
segment and that another NOTE must be 
issued. 

PN, GN, AND VN DEFINITIONS 

When a PN, GR, or VN definition is 
encountered" routine PUTDEF is called. 
This routine changes the definition to 
Procedure A-text and writes it out. 

For PN definitions" the PN number and 
the priority number are saved before PUTDEF 
is called. For VN definitions~ the ~EGLMT 
cell in C0MMON is tested to see if the 
program is segmented (a value other than 
hexadecimal FF in SEGLMT means the program 
is segmented). If it is segmented., the VN 
definition is written as both Procedure 
A-text and optimization A-text. 

Building PN and GN EQUATE Strings 

It is possible that earlier phases have 
generated more than one GN to define a 
single verb within a procedure statement. 
When this occurs, several GN definition 
elements are encountered in a row without 
any intervening text. If the source 
program included a procedure-name at this 
point, a PN definition also occurs. 
preceded by one or more GN definitions. 
Since only one procedure-name is required 
to provide a branch-in point in the object 
program, the rest can be eliminated.. All 
the GNs (and the PNs, if any) are collected 
in a Phase 51 work area called GNLIST~ from 
which they are written in Optimization 
A-text as an EQUATE string. In Procedure 
A-text, only the PN definition is written., 
or if there was none. the first GN 
definition (the one with the lowest number) 
is written. Phase 60 uses the EQUATE 
string to change all references throughout 
the program from the equated GNs to the one 
for which Procedure A-text was issued. 

If OPT has been specified on the CBL 
card, these PN and GN EQUATE strings are 
not written. All PNs and GNs are written 
in Procedure A-text regardless of their 
position. Since no cells in the PGT are 
allocated for their addresses" it is not 
necessary to equate their addresses. They 
are addressed instead by using a 
displacement from a base register. 
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Building the PNUTBL ~able 

The source 'programmer may have· coded 
some procedure-name definitions to which 
reference is never made. The address cells 
for such procedure-names can be eliminated. 
To do this, routine PNUSED in phase 51 
builds the PNUTBL table for phase 60 or 
phase 62. 

This table contains one bit for every PN 
definition in the program. The size of the 
table is determined from the cell PNCTR in 
COMMON, which was incremented by phase 11 
every time a PN definition was created. 
All bits in the table are initialized to 
zero, and every time a PN is referenced 
throughout phase 51 processing" the bit in 
the table corresponding to the PN number is 
set to one.. Phase 60 can thus eliminate 
any PN definitions whose bits are still 
zero. 

In phase 62" the PNUTBL table is used tc 
determine if a PN has been referenced. If 
it has not been referenced" no special 
entry point processing is done at the point 
of definition. 

VERB STRINGS 

Phase 51 processes input/output verbs, 
other nonarithmetic verb strings (includin~ 
some requiring calls to object-time 
subroutines), and DISPLAY literals. As 
examples, the ON string is discussed below 
under "Other Nonarithmetic Verb Strings· 
and the DISPLAY verb under "Verbs Requirin~ 
Calls to Object-Time Subroutines." samplef 
of coding are included in those 
discussions. 

If the SYMDMP or the STATE option is in 
effect, a call to the COBOL library Save 
Register 14 routine (ILBDDBG4)., is 
generated for all verb analyzers (except 
FLOW and COUNT) which prod~ce code 
branching outside the main line of the 
program.. When routine PH5CTL encounters 
the READ, WRITE/REWRITE" OPEN/CLOSE" 
RETURN, RELEASE" and START verbs, it calls 
routine DBGTEST to generate the call. The 
call is also generated before the code 
generated to call any COBOL object-time 
subroutine or any program which is the 
operand of a CALL statement, and before an~ 
branch to a Q-Routine. In addition" if thE 
verb is a CALL, code is generated, after 
the BALR to the called program, to call thE 
COBOL library debugging subroutine entry 
point ILBDDBG3. This is done so that the 
subroutine can update TGT pointers. The 
verb analyzers for GOBACK and STOP RUN 
generate a call to the COBOL library 
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debugging subroutine entry point TC20. For 
a description of the COBOL library 
subroutines see IBM DOS/VS COBOL Subroutine 
Library Program Logic. 

Input/Output Verbs 

Phase 51 generates the object code 
required for the input/output verbs 
discussed in this section. There is a 
separate verb analyzer routine for each 
verb. Each routine may share several 
subroutines with other analyzers. 

The coding generated is basically the 
required linkage to a LIOCS module or a 
COBOL library subroutine, and therefore 
depends on the access method. 
Additionally, the following factors 
influence the coding: the organization 
of the data records, the blocking factor, 
the recording mode, double buffering, use 
of a SAME RECORD AREA clause, inclusion of 
a RERUN clause, use of label records and 
declaratives, and the type of device. For 
examples of the generated coding for verbs 
discussed below, refer to Appendix D. 

~y convention, the following register 
ass1gnments are used at execution time: 
register 1 contains a pointer to the DTF; 
register 2 contains IOCS's pointer to the 
record; register 3 contains the record 
size; register 15 contains the address of 
the LIOCS module or of the COBOL library 
subroutine called. 

Generally, the code generated for READ, 
WRITE, OPEN, and CLOSE is followed by 
Procedure A-text BLCHNG elements. These 
indicate to phase 60 or to phase 62, 63, 
and 64 that if they have permanently or 
temporarily loaded that BL or BLL into a 
register, they must reload the register or 
flag the register as no longer containing 
that BL or BLL. 

P~ase 51 contains a verb analyzer 
rout1ne for each of the VSAM input/output 
verbs (OPEN, CLOSE, READ, WRITE, REWRITE, 
START, and DELETE) and another for each of 
the non-VSAM input/output verbs (OPEN, 
CLOSE READ, WRITE, REWRITE, SEEK and 
START) • ' 
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Routines for VSAM Files 

Each of these routines: 

• Analy~es the operands in the verb 
string. 

• Creates the parameter list to be 
passed to the object-time subroutine 
that performs input/output 
operations ,for VSAM files. 

• Generates the calling sequence for 
the requisite object-time 
subroutine. 

The ILBDVOCO and ILBDVIOO COBOL 
object-time subroutines (described in IBM 
DOS/VS COBOL Subroutine Librar Pro ram-­
LOi1C act as 1nter aces etween t e COBOL 
obJect program ,and VSAM. They use the File 
Information Block (FIB) (built by 
phase 21), the File Control Block (FCB) 
(created at object-time), and the parameter 
list and options list (created in the 
calling sequence for the subroutine by 
phase 51). 

Routines for Non-VSAM Files 

These routines process both 
standard-sequential files (DTFCD, DTFPR, 
DTFMT, DTFSD, and DTFDU) and direct (DTFDA) 
and ISAM (DTFIS) files. Certain options 
and features--for example, SAME RECORD 
AREA--result in identical generated code 
for all DTF types; others require code 
specially tailored to the file's 
organization, access mode, or even 
specific device. 

All verbs which reference 
standard-sequential files ultimately 
cause generation of a call to ILBDSIOO, 
whose operation and calling sequences are 
described in IBM DOS/VS COBOL Subroutine 
Library Program Log1c. In add1tion to 
interfacing with LIOCS, ILBDSIOO monitors 
and processes FILE STATUS, and invokes 
ILBDSPAO to handle LINAGE and the WRITE 
BEFORE/AFTER options. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

For direct or ISAM files, the code 
generated for OPEN and CLOSE is basically 
the expansion of the system OPEN or CLOSE 
macro. Options such as CLOSE UNIT, and the 
READ, WRITE, and REWRITE verbs cause 
generation of linkage to the appropriate 
COBOL library subroutines. The functions 
and calling sequences of these varied 
specialized routines are described in IBM 
DOS/VS COBOL Subroutine Library program-­
Logic. 

Miscellaneous Input-Output Routines 

DISPLAY: The DISPLAY statement results 
in the generated code for a call to the 
DISPLAY subroutine. The calling 
sequence generated is shown in IBM 
DOS/VS COBOL Subroutine Library-program 
Logic. 

ACCEPT: The ACCEPT statement results in 
the generated code for a call to the 
ACCEPT subroutine. The calling sequence 
generated is shown in IBM DOS/VS COBOL 
Subroutine Library Program Logic • 
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STRING: The STRING statement results in 
a call to the STRING subroutine, 
ILBDSTGO. 

UNSTRING: The UNSTRING statement may 
result in one or more calls to the 
UNSTRING subroutine, ILBDUSTO, and in 
two or more calls to the conversion 
subroutine, ILBDCVBO, at both entry 
points: ILBDCVBO and ILBDCVB1. The 
number and order of ca+ls are determined 
by the types of operands specified in 
the UNSTRING statement. 

USE: The USE verb, on entry to the 
Declarative Section, generates code 
which sets up fields (pointers) for the 
information requested, such as the 
address of a label or an error block. 
At the end of the section, the code 
needed to return to the object-time 
subroutine is generated. 
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O~her Nonarithme~ic Verb Strings 

This section discusses the ON string as 
an example of a nonarithmetic verb string. 

When routine PH5CTL encounters an ON 
string, it moves the operands into a vork 
area and calls routine ON to process the 
string. 

The processing depends on the options 
given in the ON statement. In the simplest 
case (ON 1), instructions are generated to 
test a switch to see if the statement 
comple~ing the ON has been executed and, if 
it has, to branch around this statement. 

Figure 46 shows the Procedure I-text 
produced for an ON statement vith an 
initial value, increment, and maximum 
value. The numbers of the folloving 
explanations refer to the circled numbers 
in the figure. 

1. GN1 is the generated procedure-name 
assigned to the next sequential source 
program stateaent. I branch aust be 
made to this statement when the ON 
condition is false, that is, in this 
exaaple, when the ON instructions to 
test and increment the counter have 
been executed an odd number of times, 
or more than 16 times. 

2. This instruction loads the contents of 
ONCTR1 into regis~er 3. ONCTR1 is the 
identifying number of an OB control 
cell. It execution time, this cell 
vill be incremented by one each time 
the ON statement is executed and 
coapared with the aaxiaua value, as 
specified in ~he UNTIL option. 

Phase 51 assigns identifying numbers 
to ON control cells using the ONCTR 
cell in CORRON. It execution time, 
each ON control cell will occupy four 
bytes in the OBCTL field of the Task 
Global Table. 

Registers 1 and 2 are generally used 
in the object program for 
nonarithmetic operations. When a 
nonarithmetic register is needed by a 
phase 51 verb, one will have been 
freed by phase 50's issuing of an 
instruction to store its contents in a 
subscrip~ save cell, if necessary. 
(See "Register and Storage Allocation" 
in the Phase 50 chapter for a fuller 
description of register saving.) 
Subscript save cell numbers are 
obtained from the SUBCTR cell in 
CORRON. They correspond to SUBIDR 
cells in the Task Global Table of the 
object program. The ins~ructions to 

.r· 
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save the registers would precede the 
code generat~d for the statement. 

3. The literal 16 is not actually issued 
in the Procedure A-text. Rather, a 
literal definition element is issued 
and the literal itself is written as 
Optimization A-text. See "Literals 
and Virtuals" in the phase 50 chapter. 

4. This branch statement transfers 
control to GN1 (the next source 
program statement) whea OBc!R1 
contains a value greater than 16. 

5. This statement causes a branch to GN1 
when ONCTB1 contains a value which is 
less than 2. 

6. XSASI1 identifies a cell that vill 
control the increment (IVERY option) 
of the ON statement at execution time. 
The switch will be flipped each time 
the statement is executed and tested 
to determine whether the imperative 
statement should be branched around. 
It is used only if the increment is 2 
or in the ON 1 case. 

The identifying numbers are assigned 
from c.ell XSICTB in COMMON. They 
correspond to cells in the XSASW field of 
the Task Global Table in the object 
prograa. 

If the increment is not 2, an ON control 
cell is used to control the increment. 
Like the cell described in item 2, it is 
assigned an identifying number from OBCTR 
in COMMON, and it is used in a similar 
manner. 

I 
ISource Stateltnts 
I ON 2 AND IVERY 2 UBTIL 16 MOVE 
I A TO B. ADD C TO D. 
I 
P2-t!lt st);:;ings 

(!) ON 2 2 16 GB1. 
MOVI (2) I B. 

GN1. ADD (2) C D. 

Eroc!slure I-tilt 
0 L 3,OtfCTR1 

LA 3,1 (3) 
ST 3,ONCTB1 

0 C 3,e (16) 
L 2,A (GN1) 

Q BCRNOTLO,2 
C 3,=(2) 
BCRLO,2 0 

G) X1 %SIS11,%'01' 
CL1XSASW1,X'01' 
BCRtfOTEQ,2 
instructions for MOVE 

IGN1. instructions for ADD 

Pigure 46. Analysis of an Otf Statement 

Phase 51 107 



Licensed Material - Property of IBM 

Special Considerations for Nonarithaetic 
Verbs 

Nonarithmetic Conversions: In a few 
instances, nonarithaetic data items must be 
expressed in binary form during execution 
of the object program. These instances are 
illustrated by the following source program 
statements: 

GO TO ABC DEPENDING ON X. 
PBRPORM BTNA X TIMES. 

In both these cases, the value of X must 
be in binary when the statement is 
executed; however, the source programmer is 
not required to create X as a binary data 
item. This situation also arises in some 
O-routines. 

To handle this, the verb analyzer calls 
routine DNTOR1. This routine determines 
whether the value is already in binary or 
must be converted. If conversion is 
needed, DITOR1 generates code which 
converts the value at execution time, and 
places the binary value in a work area 
(leaving the value in the data area 
unchanged). The work area, rather than the 
data area, is then used when the value is 
referenced. 

I Procedure Branching in a Segmented Program 
with LANGLVL(l): If a GO statement 
transfers control out of the current . 
segment and the current segment is not the 
root segment, phase 40 passes a special 
verb code (see "Checking for Segmentation 
in Procedure Branching" in the phase 40 
chapter). When phase 51 encounters this 
verb code, it generates a call to the COBOL 
library subroutine, ILBDSEMO or ILBDSEMl if 
OPT is requested. The calling sequence is 
given in IBM DOS/VS COBOL Subroutine 
Library Program LO~ic. This subroutine 
checks to see whet er the necessary segment 
(the one containing the object of the 
GO TO) is in storage already, brings it 
into storage if it is not already there, 
initializes the segment, and transfers 
control to the named procedure. 

If the operand is a PN or GN in a GO 
statement with the regular GO verb code, a 
normal branch is made whether or not the 
program is segmented. No test is made 
because phase 40 issues a regular verb code 
if the branch did not require segment 
initialization. If the operand is a VI, 
the SEGLMT cell in COMMON is tested. If 
the test indicates that the program is 
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segmented (a value other than hexadecimal 
PP), a call to ILBDSBMO is generated. If, 
at execution time, the VN is within the 
same segment, the subroutine will execute a 
normal branch. 

If the GO TO statement contains a 
DBPBNDING ON option, SBGLMT is tested to 
see whether the program is segmented. If 
it is, a call to the COBOL library 
subroutine, ILBDSE!O, is generated. If OPT 
is specified, a call to the COBOL library 
subroutine, ILBDGDOO, is generated. This 
SUbroutine passes control to the 
appropriate PN. If the program is 
segmented, the address of entry point 
ILBDSE!1 is passed in register 2 to 
SUbroutine ILBDGDOO. This SUbroutine then 
determines which PN to branch to and passes 
control to entry point ILBDSBM1 to do 
standard processing for segmentation. 

Verbs Reguiring Calls to Object-Time 
Subroutines 

In this section, the DISPLAY verb is 
discussed as an example of a verb which is 
executed by a COBOL library subroutine. 
The discussion is based on the DISPLAY 
statement shown in Pigure 47. In this 
example, A, B, C, D, and E are data-names 
whose usage is DISPLAY and whose picture is 
xx. The numbers of the following 
explanations refer to the circled numbers 
in the figure. 

1. Phase 40 puts a maximum of five 
operands in a string. Since the 
Dumber of operands in this DISPLAY 
statement requires a continuation 
string, the first operand generated by 
phase 40 is the COBOL word PIRST, and 
the last operand is the COBOL word 
LAST. This is the form of all 
continued strings. The second operand 
identifies the device and the third 
through next-to-last operands are the 
data items named in the source 
statement. (Note that the P2-text 
contains the attributes, not the 
names, of the data items.) 

2. ILBDDSPO is the name of the DISPLAY 
COBOL library subroutine. Since it is 
a virtual, it is not written as part 
of the Procedure A-text. Rather, its 
virtual nuaber is written as Procedure 
A-text; the name of the virtual itself 
is put out as Optimization A-text. 
See "DISPLAY Literals" below and 
"Literals and Virtuals" in the phase 
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50 chapter for a discussion of bow 
this text is produced. 

3. This parameter gives the device code, 
which is 02 for CONSOLE. The section 
on ILBDDSPO in IBM DOS(VS COBOL 
Subroutine Library Program Logic 
contains a complete list of device 
codes. 

~. This parameter and the three which 
follow it give operand information for 
data-naae A. Each. operand is 
specified in a 10-byte field. The 
description of ILBDDSPO in IBM DOS/VS 
COBOL Subroutine Library Program 
Logic describes all the codes; the 
mean~n9s of the codes used in this 
example are as follows: 

Code Beaning 
00 Specifies the type of 

the item. In this case, 
data-name A is 
nonnumeric, ready to 
display. 

000002 Specifies the length of 
the item. Since the 
PICTURE for A is XX, the 
length is two bytes. 

AL~(BC-DISP) Specifies a displacement 
of an item from the 
beginning of the table 
identified by a base 
code • 

1F Specifies the 
displacement of A from 
the beginning of the 
area controlled by its 
base locator. 

5. Following the description of A are 
similar 10-byte fields describing each 
of the other operands. The code FPFP 
follows the last description. 
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i 
ISource Statement 
, DISPLAY ABC D E UPON CONSOLE. 
I 
IP2-text 
I DISPLAY (5) PIRST CONSOLE ABC <V 
, DISPLAY (3) D E LAST 
I 
IProcedure A-text 
, L 15,-Y(ILBDDSPO) (!) 
I BALR 1,15 ~ 
t DC XL2'02' ~~ 
, DC XL1'00' ~ 
I DC XL3'000002' 
, DC AL~(BC-DISP) 
, DC XL2'1P' 
I 
I 

" 

~5 DC XL2'PPPp' ~ 
I 

Pigure ~7. Analysis of a DISPLAY Verb 

DISPLAY Literals 

Generation of A-text, including literals 
and virtua1s, is almost identical to that 
performed in phase 50. There is one 
exception, however. If a literal is in a 
DISPLAY statement that requires a call to a 
COBOL library subroutine, a separate 
DISPLAY literal Optimization A-text element 
is written. This element is of a different 
type than an internal literal. It is 
generated differently so that phase 60 or 
phase 62 can build separate tables for 
internal and DISPLAY literals and search 
these tables using different techniques. 

GENERATING SYSTE!/370 INSTRUCTIONS 

If a variable-length move or compare is 
required, the !YCL (for a move) or the CLCL 
(for a compare) machine instruction is 
generated. If a compare involves a field 
greater than 256 bytes long or if the 
receiving field for a move is greater than 
512 bytes long, the CLCL or MVCL machine 
instruction, respectively, is generated. 
If the receiving field for a move is right 
justified and the receiving field for the 
move is either greater than 512 bytes long 
or variable in length, a call is generated 
to the ILBDS!YO COBOL library subroutine • 
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Phase 60 (ILACBL60) prepares a machine 
language program suitable for input to the 
linkage editor. The phase is divided into 
several sequential parts, each of which 
performs specific functions. These are, in 
order: 

• Determines object program storage 
allocation for the Task Global Table 
(TGT) by processing counters in COMMON 
and calculating the displacements of 
items which reside in the TGT at 
execution time .• 

• optimizes literals. virtuals. source 
procedure-names, and compiler-generated 
procedure-names by processing 
optimization A-text and the PNUTBL 
table. Determines storage allocation 
in the Program Global Table (PGT) for 
these items and calculates their 
displacements by using counters in 
COMMON. 

• With Procedure A-text as input, 
generates and writes machine language 
instructions. If the program is 
segmented and LANGLVL(l) compiler 
option was specified, groups the 
sections of instructions into segments 
and provides the appropriate linkage 
editor statements. If the SXREF, XREF, 
VERBREF, or VERBSUM option was 
specified, passes procedure-name and 
data-name definition elements, written 
in DEF-text, to phase 61 on SYS003 and 
passes procedure-name and data-name 
references, in REF-text, to phase 61 on 
SYSOOl. 

• With Data A-text as input, writes 
object text for the data area of the 
object program. 

• Writes object text for the TGT and PGT 
from the RLDTBL table and Data A-text. 

• writes object text for the-INIT2~ 
INIT3, and INIT1 routines of the object 
program, in that order. 

• writes INCLUDE statements for COBOL 
library subroutines to be entered at 
secondary entry points. 

• writes ESD, RLD, and TXT statements for 
all virtuals. 

• Prints out compile-time statistics. 

PHASE 60 

OUTPUT OF PHASE 60 

The output of the phase depends on the 
compiler options specified by the user. 
The SXREF and XREF options have already 
been mentioned. Following are the other 
options which determine the output produced 
by phase 60: ,J. 

LISTX: 

CLIST: 

SYM: 

LINK or 
CAT~L: 

DECK: 

Causes the TGT, Literal Pool~ 
PGT, register assigments and a 
listing of the object text to be 
written on SYSLST (or SYS006 for 
LVL option) .• 

Causes the TGT, Literal Pool, 
PGT. register assignments and a 
condensed object program listing 
to be written on SYSLST (or 
SYS006 for LVL option). The 
object program listing is limited 
to the card number" verb name" 
and address of the first 
instruction for each verb.. 

Causes the 'l'GT" Literal Pool" 
PGT" and register assignments to 
be written on SYSLST (or SYS006 
for LVL option). 

Causes the object program 
to be written on SYSLNK. 

Causes the object program to be 
written (punched) on SYSPCH. 

The user may specify both the LINK and 
DECK options, in which case the object 
program is written on both SYSLNK and 
SYSPCH. He may also specify NOLINK and 
NODECK; in this case, he receives no 
executable copy of his object program. 

Note that unless at least one of these 
eight options is in effect. phase 60 
produces no output. In this event., Phase 
60 returns control to phase 00 without 
doing any text processing unless XREF" 
SXREF, VERBREF., or VERBSUM has been 
specified. If one of these options has 
been specified., phase 60 processes the text 
to provide phase 61 with the DEF-text and 
REF-text elements for the cross-reference 
listing. 

The omission of any phase 60 text 
processing also occurs if the SUPMAP 
(suppress output) option is in effect anq 
at least one E-level or D-level error 
message was generated by any phase. This 
is determined by testing the ERRSEV cell in 
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COMMON. A value of 12 or greater means 
that at least one such error occurred. The 
ERRSEV cell is discussed further under 
"E-text" in the phase 51 chapter. 

Phase 60 does not write object text in 
execution-time sequence. Rather, it 
instructs the linkage editor to reorder the 
text by assigning relative addresses in 
execution-time order. To do this" it 
allocates space for areas that will be 
wri tten later., incrementing the LOCCTR 
(location counter) cell of COMMON to 
reflect the relative location at execution 
time of the area currently being processed. 

TASR GLOBAL TABLE STORAGE ALLOCATION 

When phase 60 receives control, the 
LOCCTR contains the relative address of the 
Task Global Table (TGT) in the load module. 
It was incremented by phases 22 and 21, 
which added the length of the data area to 
that of the INIT1 routine (these areas 
precede the TGT in the load module). 

Routine TGTINT first does preliminary 
computations to determine the length of the 
entire TGT. If this length exceeds 4096 
bytes. one 4-byte OVERFLOW cell is 
allocated for each 4096-byte area after the 
first. Then this routine computes the 
locations of TGT fields after the OVERFLOW 
cells. 

Some fields of the TGT are constant in 
length; others are variable -- their 
lengths depend on the requirements of the 
program being compiled. For most of the 
variable fields, there is a counter in 
COMMON used to compute its length. When 
the value has been used, the counter is set 
to the displacement of the corresponding 
field in the TGT. Figure 48 lists these 
counters and the TGT fields to which they 
correspond. As the TGT is processed., a 
count of the displacement of the current 
field from the start of the TGT is kept in 
a register called RW1. 

Some of the counters in COMMON specify a 
number of bytes. Others specify a number 
of entries. where each entry requires two 
or four bytes.. In the latter case., the 
value of the counter is multiplied by two 
or four before it is used to compute 
displacements. 

This is done in routine DSPLAC, which is 
called for each variable-length field~ Two 
parameters are passed to this routine: the 
address of the counter in COMMON and the 
number of bytes for each entry. From the 
number of bytes, DSPLAC also determines 
boundary alignments. DSPLAC places the 
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value of RWl (the displacement of the field • 
in the TGT) into the counter and adds the 
length of the field to RW1. 

If the LISTX, CLIST" or SYM option was 
specified, DSPLAC calls routine MAPLOC, 
which prints one line at a time. If the 
SUPMAP condition exists, no printing is 
done. 

If any of the debugging options is in. 
effect., the SWITCH celli' the CURRENT 
PRIORITY cell (initialized to zero only), 
the DEBUG TABLE PTR cell, and the DEBUG 
TABLE information in the TGT are set by 
phase 65. 

After the length of the entire TGT has 
been calculated, the value of RW1 (the 
length of the TGT) is added to the LOCCTR 
cell. The value of the LOCCTR cell is now 
the displacement of the PGT. 

OPTIMIZING STORAGE FOR THE PROGRAM GLOBAL 
TABLE 

The general function of this part of 
phase 60 is to allocate space for the 
Program Global Table (PGT) in the same way 
that TGT storage was allocated. Before 
this can be done" however, the required 
space must be determined for the literals., 
virtuals, and procedure-names which reside 
in this table at execution time. The 
routines which determine the lengths of 
these fields also optimize the contents of 
the fields by eliminating duplication. 

For optimizing, the PNUTBL table and 
Optimization A-text are used. Processing 
of the PNUTBL table occurs first. Then the 
Optimization A-text is read and processed. 

Optimization A-text, which was generated 
by phases 50 and 51, contains the following 
kinds of elements: 

• EQUATE strings, which equate generated 
procedure-names (GNs) to corresponding 
user defined procedure-names (PNs) or 
equate GNs to other GNs in cases where 
all the PNs and GNs refer to the same 
location. (For a description of how 
and why these strings are built" see 
"Building PN and GN EQUATE Strings" in 
the chapter on phase 51.) 

• Literal definitions, containing the 
actual value of the literal. 

• DISPLAY literal definitions. 

• Virtual definitions. 
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• virtual reference definitions for error 
processing and input/output routines. 

• Variable procedure-name (VN) 
definitions, if the program is 
segmented., for building the VNPTY 
table • 
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counter 

BLCTR 

DTFNUM 

AMICTR 

TSMAX 

TS2MAX 

TS3MAX 

TS4MAX 

BLLCTR 

VLCCTR 

SBLCTR 

INDEXl 

SUBCTR 

ONCTR 

PFMCTR 

PSVCTR 

VNLOC* 

SA2CTR 

Contents from Earlier Phases 

Number of base locators assigned to files and 
Working-Storage 

Number of DTFs 

Number of FIBs for VSAM files 

Number of doublewords needed for arithmetic 
temporary storage 

Number of bytes needed for nonarithmetic 
temporary storage 

Number of bytes needed for aligning 
non-SYNCHRONIZED data items 

Number of bytes for table-handling verbs 

Number of base locators assigned to Linkage 
Section 

Number of variable location cells (containing 
current length of a variable-length field) 

Number of secondary base locators (location of 
a field variably located because it follows a 
variable-length field) 

Number of index-names defined in files . 

Number of subscript cells 

Number of ON control cells 

Number of PERFORM control cells (for PERFORM 
X TIMES) 

Number of PERFORM save cells 

Number of variable procedure-names 

Number of save area 2 .cells 

SA3CTR Number of save area 3 cells 

XSWCTR Number of EXHIBIT switches 

XSACTR Number of bytes for EXHIBIT saved area 

PARMAX Number of words for parameter area 

RPTSAV Number of words for report save area 

CKPCTR Number of checkpoint cells needed 

IOPTRCTR Number of pointers for SAME RECORD AREA clauses 

TGT Field 

BL 

DTFADR 

FIB 

TEMPORARY 
STORAGE 

TEMPORARY 
STORAGE-2 

TEMPORARY 
STORAGE-3 

TEMPORARY 
STORAGE-4 

BLL 

VLC 

SBL 

IND 

SUBADR 

ONCTL 

PFMCTR 

PFMSAV 

VN 

# TSAVAR2 

# TSAVAR3 

XSASW 

XSA 

PARAM 

RPTSAV AREA 

CHECKPT CTR 

IOPTR CELLS 

Multiplication 
Factor 

4 

4 

4 

8 

1 

1 

1 

4 

2 

4 

4 

4 

4 

4 

4 

4 

4 

4 

1 

1 

4 

4 

4 

4 

*The number of VNs in the program is passed to phase 60 in the VNCTR cell of COMMON, 
not the VNLOC cell. However, this value is moved into the VNLOC cell and all further 
TGT processing uses VNLOC rather than VNCTR. This is because the number of VNs in 
the program must also be known for PGT allocation to determine the size of the VNI 
fiela in the PGT. 

Figure 48. Use of Counters in COMMON To Allocate Space in the TGT for Variable-Length 
Fields 
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Virtual References Definitions; FILTBL 
Table 

During the virtual optimization, the 
PILTBL table is built for the virtual names 
related to the input/output and 
error-processing routines. Virtual 
reference elements are not optimized and do 
not become part of the PGT. It is 
convenient.to have thea here, since RLDs 
and ESDs can be punched for them at the 
same time as for the other virtuals. They 

. are placed in the DTP portion of the object 
module in the LIOCS module name field. 

Building the VN Priority Table 

VN definition elements are not used for 
optimization. They are included in the 
optimization A-text for a segmented program 
because they are used to build a table 
(called VNPTY) which must be completely in 
storage for the next part of phase 60 
processing. As an element is read, it is 
entered unchanged into this table. After 
the Optimization A-text file has been 
closed, the VNPTY table is sorted in 
ascending order of VH number. 

Optimizing PHs and GHs 

The first step in optimizing PNs and GNs 
is to allocate space in the compiler table 
area for the PNTBL and GNTBL tables. The 
lengths of these tables are determined from 
the values of PHCTR and GNCTR in COKMON. 
Then, in routine PNUPRO, the PNTBL is 
processed against the PHUTBL. (The PNTBL 
table, containing one entry for each 
procedure-name in the program, is used only 
in phase 60; the PNUTBL 'was built by phase 
51. See "Building the PIUTBL Table" in the 
chapter on phase 51 for a description of 
how and why this table was created.) If a 
PNUTBL entry has a value of one, the 
corresponding PNTBL entry is numbered. The 
numbers are sequential, beginning with one. 
If the PNUTBL entry has a value of zero, 
this means that the procedure-name is never 
referred to'in the program and can be 
eliminated; therefore, the corresponding 
PHTBL entry is set to zero. Once the PNTBL 
values have all been set, the PNUTBL table 
is released. 

Pigures 49 through 51 provide an example 
of this processing for a program containing 
six PHs and six GHs. In Figure 52, the 
table entries are shown as they would 
appear after the PNUTBL table processing. 
Optimization A-text is then read by routine 
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READF2. Each.time a PH or GN EOUATE string 
is encountered, READF2 calls the routines 
(PNEQUR or GHEQUR, respectively) which 
process these strings. 

~: In Pigures 49 through 51 the numbers 
to the left of the tables are A-text PN and 
GI numbers. They specify implicit 
positions in the table. 

PIUTBL PITBL GITBL 
r---, r---. .----. 

1 I 1 I 1 I 1 I 1 I 0 I 
1--1 t----f I-----f 

2 I 0 I 2 I 0 I 2 I 0 I 
1--1 t----f t----f 

3 I 1 I 3 I 2 I 3 I 0 I 
t--f ~ t--f 

4 I 1 I &I I 3 I &I I 0 I 
1--1 t----f t--f 

5 I 0 I 5 I 0 I 5 I 0 I 
t--f I---t t---f 

6 I 1 I 6 I &I I 6 I 0 I 
L--...I L----J ~ 

Figure 49. PIUTBL, PITBL, and GITBL Tables 
at the Beginning of 
Optimization Processing 

Figure SO shows the effect of a PN 
EQUATE string indicating that GH1 equals 
PH3. The referenced number of PH3 (the 
number found in the PITBL entry for PN3 --
2 in the example) is entered into the 
position for G11. If there were no other 
EQUATE strings read, the following would 
occur after the Optimization A-text file 
had been closed: GN2 through GN6 would be 
assigned relative numbers sequentially, 
starting with the number after the last 
referenced PH number in the PNTBL table 
(which is 4 in the example). The GNTBL 
entries would then read 2, 5, 6, 7, 8, 9. 
If, however, as shown in Pigure SO, a GN 
EQUATE string is encountered, equating GN2 
with GH4 and GNS, the relative number of 
GH2 is assigned to GI&I and GIS. This 
number is 5, since GI2 contains the next 
sequential number after P16. 

GITBL 

1 2 i f Equates GI1 to PI3 
I 

2 0 I 
I 

3 0 I , 
4 5 I} Bquates GK4 and 

I GHS to GH2, which, 
5 S I it can be assumed, 

t will be assigned a 
6 0 I relating number of 5. 

I 

Pigure 50. GITBL Table After PI and GH 
Equate Strings Have Been 
Processed 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• I 

After the Optimization A-text file has 
been closed, relative nu.bers are assigned 
to each GI not equated to a PB or another 
GN. The completed GITBL table for the 
example is shown in Figure 51. 

1 

2 

GlfTBL 

2 

5 

3 6 

q 5 

5 5 

6 7 

Pigure 51. GITBL Table After the Relative 
Bumbers Have Been Assigned 
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figure 52 shows an example of these 
tables after all Optimization A-text has 
been processed. The optimization A-text 
contained literal definition elements for 
the following literals: 

8, 3(DISPLAY)., 3, 9, Y(DISPLAY), 8 

The DISPLAY literal "3" is assumed to have 
a length of 5, and the CO.TBL literals each 
have a length of 1. 

COITBL 

Literals 8 

3 

9 write text, 
increment RW1, 
and release tables 

Bote: In the object code listing, the CONDIS 
optimized GIs are numbered sequentially, 
starting with 1. 3 

Optimizing Literals and DISPLAY Literals 

The literal optimizing routines are used 
to eliminate storage duplication in cases 
where the source programmer used the same 
literal more than once. Routine LTLRTI 
processes internal literals, and routine 
LTLDIS processes DISPLAY literals. These 
routines build three tables: the CONTBL 
and CORDIS tables (for intern~l and DISPLAY 
literals, respectively) contain one entry 
for each unique literal, and the LTLTBL 
table contains an entry for each use of a 
literal. 

When a literal definition is 
encountered, the COITBL or COIDIS table is 
searched for an entry identical to the 
literal (to be identical, two internal 
literals must meet the same boundary 
requirements as well as having the same 
value) •. If no match is found, the new 
literal is entered into the COITBL or 
COIDIS table. Any bytes skipped because of 
boundary alignment are filled with zeros. 
The displacement of this entry from the 
beginning of the table is placed into table 
LTLTBL with a bit set to indicate whether 
it is a CONTBL or CONDIS entry. If a match 
is found, only an LTLTBL entry is made. 
This LTLTBL entry is the displacement of 
the CONTBL or CONDIS entry that matched the 
literal being processed. 

DISPLAY t----..... 
Literals Y 

LTLTBL 

O(CONTBL Displacementl 
of 8) I , 

o (CONDIS Displacement I 
of 3) I , 

1(CONTBL Displacement I 
of 3) I , 

2(CONTBL Displacement I 
of 9) I , 

5(CONDIS Displacement I 
of Y) I 

I 
O(COITBL Displacement I 

of 8) I 
• 

Add PGT dis­
placements and 
save table 

Figure 52. CONTBL, CONDIS, and LTLTBL 
Tables After processing 
Literals 

After the Optimization A-text file is 
closed, the literal pool is written on 
SYSLST (SYS006 for LVL option), using the 
contents of the COBTBL and CORDIS tables, 
if the LIST!, CLIST, or SYM option was 
specified (no printing is done if the 
SUPMAP condition exists). 
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optimizipg Virtuals 

The virtual optimizing routine (VIRRTN) 
is used to eliminate storage duplication in 
cases where the same EBCDIC name of a 
called program is referred to in more than 
one CALL statement or in more than one call 
to a COBOL library subroutine. The logic 
of this processing is similar to that of 
literal optimization. Two tables are 
built: the eVIITB table, containing one 
entry for each unique virtual, and the 
VIIPTR table, containing one entry for each 
reference to a virtual. 

When a virtual definition is 
encountered, the CVIITB is searched for an 
identical entry. If none is found, the new 
virtual is entered in the CVIRTB table. 
The displaceaent of this virtual from the 
beginning of the CVIITB is entered into the 
VIRPTR table. If a match is found, only a 
VIRPTI entry is made. This VIRPTR entry 
contains the displacement in the CVIITB 
table of the entry that matched the virtual 
being processed. 

Figure 53 shows the contents of these 
tables after processing Optimization A-text 
for a prQgraa containing the following 
virtuals: 

CVIIT1, CVIIT2, CVIRT3, CVIRT1, CVIIT2. 

CALL virtuals 

PGT (CVIRTB) 
displacements: 

CVIRTB 

CVIIT1 il I 
CVIIT2 

I~ I 
CVIRT3 I 

I 

VIRPTR 
i I 
I O(Disp. ofl 
I C.VI:RT1) I 
I I 
I 8(Disp. ofl 
I CVIRT2) I 
I I 
116 (Disp. of 1 
1 CVIRT3) I 
1 , 
I O(Disp. ofl 
I CVIRT1) I 
I , 
I 8 (Disp. off 
I CVIRT2) I , , 

Write text, 
increaent 
RW1 release 
tables 

Save 

Note: Each CVIRTB entry is 8 bytes long. 

Figure 53. CVIRTB and VIRPTR Tables After 
Processing Virtuals 
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ALLOCATING STORAGE FOR THE PROGRAM GLOBAL 
TABLE 

When all Optimization A-text has been 
read, storage is allocated for the PGT. If 
the program is not segmented, entries for 
the external symbol dictionary are created 
for virtuals, object text is written for 
virtuals and literals, and entries are made 
in the RLDTBL table for subsequent writing 
of the relocation dictionary. Counters in 
COBBON are set to the displacements of 
their corresponding PGT fields from the 
beginning of the PGT. 

If the LISTX, CLIST, or SYM option was 
specified, the format of the PGT is written 
on SYSLST (SYS006 for LVL option) using 
routine MAPLOC (if the SUPMAP condition 
exists, this writing does not take place). 

OVERFLOW Allocation: Prelillinary . 
calculations are made to determine whether 
the size of the PGT exceeds 4096 bytes. If 
it does, one 4-byte OVERFLOW cell is 
required for each 4096-byte area after the 
first. The number of bytes required is 
placed in register RW1, which is used 
throughout PGT allocation to hold the 
displacement of the field currently being 
processed. 

VIRTUAL Allocation: After the OVERFLOW 
CELLS field of the PGT has been calculated, 
the VIRTUAL field is processed. The VIRCTR 
cell of COBBON is set to the displacement 
of the VIITUAL field froll the beginning of 
the PGT (this value is zero unless OVERPLOW 
cells have.been allocated). 

To determine the length of the VIRTUAL 
field, four bytes are allowed for each 
entry in the CVIRTB table. The calculated 
length is added to RW1. The CVIRTB table 
1s kept for use during Procedure A-text 
processing, when the values (EBCDIC names) 
in it are used to generate in-line 
constants for CALL statellents. 

The entries in the VIIPTI table are 
changed to contain displacements in the 
VIRTUAL field (see the example in Figure 
41). The table is saved for subsequent use 
during Procedure A-text processing. 

In Figure 54, the plus sign (+) means 
the displacement in bytes of the VIRTUAL 
from the beginning of the VIITUAL field in 
the PGT. The values are also PGT 
displacements if no overflow cells are 
present. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• ,; 

VI RPTR 
r--------, 
1 +0 1 
~--------~ 
I +4 1 
~--------~ 
1 +8 I 
~--------~ 
1 +0 I 
~--------i 
'+4 I L ________ J 

Each VIRTUAL in the 
PGT is four bytes 
long. 

Figure 54. VIRPTR Table After VIRTUAL 
Allocation 

PN Allocation: After the VIRTUAL field has 
been processed, the value in RW1 is the 
displacement of the PN field in the PGT. 
This value is saved in the PNCTR cell of 
COMMON. 

For each referenced PN in the PNTBL 
table, a 4-byte cell is allocated in the 
PGT. The PNTBL entry is set to the 
displacement of this cell from the 
beginning of the PGT. If a PN was not 
referenced (if the value in the PNTBL entry 
was zero), no space is allocated. In the 
example in Figure 55, only four 4-byte 
cells are required in the PGT. After the 
PNTBL table entries have been adjusted, the 
entry for PN3 exceeds the entry for PN1 by 
four., and the entry for PN2 remains zero. 
The total length of the PN field (16 bytes 
in the example) is then added to RW1,. 

Figure 55 shows the PNTBL table for the 
same program as in Figure 49 after PGT PN 
allocation. The table is saved for use 
during Procedure A-text processing" when 
the values it contains are used as 
displacements in instructions. 

In Figure 55, the plus sign (+) means 
the displacement in bytes of the PN from 
the beginning of the PN field in the PGT4 
The values are also PGT displacements if no 
overflow cells are present. The numbers to 
the left of the tables are A-text PN and GN 
numbers. They specify implicit positions 
in the table. 

GN Allocation: The value in RW1 is now the 
displacement of the GN field in the PGT. 
This value is placed in the GNCTR cell of 
COMMON. 
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PNTBL 
r------, 

11 + 0 I 
~------i 

21 0 I 
~------~ 

31 + 4 I 
~------~ 

4/ + 8 I 
~------i 

51 0 I 
~------~ 

6/ +12 I L ______ J 

GNTBL 
r------, 

11 + 4 I 
~------~ 

21 +16 1 
~------i 

31 +20 I 
~------i 

41 +16 I 
.------i 

51 +16 I 
~------~ 

61 +24 I L ______ J 

Figure 55. PNTBL Values After PGT 
Allocation 

For each unique GN, a 4-byte cell is 
allocated in the PGT. The GNTBL entry is 
set to the displacement of this cell from 
the beginning of the PGT. However, if the 
GN was equated to a PN or another GN, the 
GNTBL entry is set to the PGT displacement 
of that PN or GN. This is illustrated in 
Figure 55, which shows the GNTBL table 
after this processing, for the same example 
as in Figures 49, 50 and 51. In this 
example., GN4 and GNS were equated to GN2. 
Therefore, the GNTBL entries for GN4 and 
GN5 contain the displacement of GN2. The 
PGT for this program contains only three 
unique GN entries, or twelve bytes. After 
all entries have been processed, the length 
of the GN field (12 in the example) is 
added to RW1. 

The GNTBL table is saved for use during 
Procedure A-text processing. 

SDTFADR Allocation: The SDTFCTR cell in 
COMMON is used to determine how much space 
is required: four bytes are reserved for 
each SDTF in the program. The cell is set 
to the value of RW1, and RW1 is then 
incremented to reflect the allocated bytes. 

VNI Allocation: The VNCTR cell of COMMON 
was used by earlier phases to count the 
number of variable procedure-names in the 
program. The value of VNCTR is moved to 
the VNILOC cell of COMMON. From VNILOC, 
four bytes are allocated for every VN. The 
displacement of the VNI field (the value of 
RW1) is placed in the VNILOC cell, and the 
number of bytes allocated is added to RW1. 

LITERAL Allocation: The displacement of 
the LITERAL field in the PGT (the value of 
RW1) is placed in the LTLCTR cell of 
COMMON. The length and contents of the 
LITERAL field will be identical to the 
CONTBL and CONDIS tables. 
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For each LTLTBL entry that refers to 
CONTBL, the value in the LTLTBL table is 
replaced by the displacement of the 
specific literal from the beginning of the 
PGT. This displacement is calculated by 
adding the value already in the LTLTBL 
entry (which is the CONTBL displacement of 
the literal) to the value of RW1. 

The same processing occurs for LTLTBL 
entries that refer to CONDIS, except that 
the increment includes the length of the 
CONTBL table. This is because DISPLAY 
literals are placed after internal literals 
in the PGT. The LTLTBL table is saved for 
use during Procedure A-text processing. 
The lengths of the CONTBL and CONDIS tables 
are used to increment RW1. If the program 
is not segmented, the contents of the 
tables are used to write object text, and 
the tables are released. In a segmented 
program, writing of object text is delayed, 
and therefore the tables are kept. 

PROCEDURE A-TEXT PROCESSING 

Phase 60 reads Procedure A-text to 
produce machine-language instructions for 
the object program. One element of text is 
read and processed at a time~ and the 
object code produced for this element is 
placed in a work area called OU6REC. One 
or more elements are required to produce a 
complete instruction. When an instruction 
is complete, it is written out from the 
work area, and the LOCCTR cell in COMMON is 
incremented by the number of bytes written. 

If the instruction involves a base 
locator" the processing routine refers to 
or updates the REGMTX table (see "Executior 
Time Base Register Assignment" in this 
chapter), which is a table internal to 
phase 60. Base locator~ were assigned by 
phase 22. 

If the LISTX compiler option is in 
effect, routine PUT is called to write a 
line of text on SYSLST (SYS006 for LVL 
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option) every time a complete instruction 
has been written. If the CLIST option is 
in effect, this routine is called only for 
each verb (if the SUPMAP condition exists, 
this writing does not take place). 

If the SYMDMP or STATE option is in 
effect, Procedure A-text is used to create 
Debug-text which is written on file SYS002. 
Debug-text elements are written by the 
WRITE10A, WRITE20A, and WRITE30A routines .• 
WRITE10A is called for all card numbers 
encountered and produces Debug-text 
elements which contain the card number and 
the contents of the LOCCTR cell when the 
card number was encountered. Debug-text 
also contains: 

• Priority elements, which give the 
priority number of each segment in a 
segmented program or zero priority for 
a program which is not segmented, or in 
any case for LANGLVL(2) • 

• Discontinuity elements, which are 
created when phase 60 combines two 
sections of equal priority that have 
discontinuous card numbers because of 
an intervening section or sections of 
different priority, 

• Segment elements which identify the 
last byte of ~ach segment. 

Debug text is used by phase 65 to 
produce debugging information for the 
object-time COBOL library debugging 
subroutines. If any of the debugging 
options is in effect" phase 60 builds the 
TGTADTBL table, which is used to pass 
debugging information to phase 65. 

If the SXREF, XREF, VERBREF, or VERBSUM 
option is in effect, Procedure A-text is 
used to create REF-text and to write it on 
file SYS003. This text, containing an 
element for every data-name, file-name, 
procedure-name, and verb in the program, is 
used by phase 61 to produce a 
cross-reference listing. 

Figure 56 describes the processing for 
each type of Procedure A-text element • 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

i 
ICode and type 
I 
12C* 
Icard number 
I 
I 
I 
130* 
IPI definiton 
1 
I 
I 
134* 
IGN definition 
I 
138* 
IVI definition 
J 
13C 
I EBCDIC 
Iprocedure-naae 
I 
I , 
144 
I macro-type 
I instruction 
I 
I 
148 
loP code 
I 
I 
I 
I 
14C 
IPI reference 
I 
I 
I 
I 
I 
150 
IGN reference 
I 
154 
IVI reference , , 
I 
I 
I 
I 
I 
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i i 
I Action Taken I 
I , 
IStore in OU6CDN, XPCDNO, and OUCCDI. If LISTX or CLIST is re- I 
Iquested, read LISTING A-text. Used to generate an in-line constant I 
Ifor TRACE, which calls the DISPLAY object-time subroutine. If , 
ISYKDKP or STATE is requested, write Debug-text. I 
I t 
IUsing PI number as an index, look in PNTBL (see "PN Allocation" in I 
Ithis chapter) to get displacement in PGT of the cell for this PI. I 
ICreate an RLDTBL entry which will place the current value of LOCCTR I 
lin the PGT cell. I 
I I 
ISame as PI definition, using GI nuaber and GITBL. (See "GI I 
IAllocation" in this chapter.) , 
I , 
ICreate an indirect RLDTBL entry from this element and the PI I 
,reference which follows it. I 
I , 
IConvert the current card number into an EBCDIC constant of the fora: I 
I I 
I I 
I DC X'4' I 
I DC CL5'generated card number' I 
I , 
IUse byte 2 of the eleaent as index to a branch table. phase 60 I 
Iproduces the required coding or takes the required action. The I 
Icontents of these elements are listed in the Procedure A-text I 
Iformats of "Section 5. Data Areas." I 
I , 
IThis element contains in machine language the first two bytes of an I 
I instruction. The first byte is the op code; the second may give I 
Icondition codes, registers, or other operands. Por an RR type, this I 
lelement contains the complete instruction. The 2 bytes following 481 
lare written out as received. I 
I , 
IThis is the operand of a LOAD instruction. Procedure branching I 
lis· accomplished by loading an address and then branching to it. I 
IUsing register 12** as base, find displacement by using PI number asl 
,an index into PNTBL (see "PI Allocation" in this chapter). Using I 
,card nuaber stored in XPCDIO, write an ele.ent of REP-text for phase I 
161 if XREP was specified. I 
I , 
ISame as PN reference, using GN number and GNTBL. See "GI I 
IAllocation" in this chapter. 10 REP-text is written. I 
I , 
IUse register 13** as base. Get displacement of VI-I field of TGT I 
Ifrom VILOC cell in COBHOI (see "Task Global Table Storage I 
IAllocation" in this chapter). If program is unsegaented, use VI I 
Inumber to compute displacement of this VI cell. If program is I 
Isegmented, VIs are stored in the TGT in order of priority number, I 
Inot VI number; search the VNPTY table (see "Building the VI Priority, 
ITable" in this chapter) for this element. Displacement in the .I-I I 
Ifield will be the same as displacement in the table. I , r 

*rndicates no object text written for this element. I 
**At execution time, register 12 always points to the beginning of the PGT, register 131 

always points to the beginning of the TGT. If the displacement of an item in the PGTI 
or TGT exceeds 4096 bytes, an OVERPLOW cell must be used. The OVIRPLOW CELLS fields I 
of both the PGT and TGT are at fixed displacements from register 12 and register 13, , 
respectively. The OVERFLOW cell to be used is determined from the value of the I 
displaceaent; that is, a value from 4096 to 8191 uses cell 1, from 8192 to 12,227 I 
uses cell 2, etc. An instruction is generated to load register 14 or register 15 I 
from the OVERFLOW cell. Then, in the operand currently being processed, register 14 I 
or register 15 is used as the base, and the displacement is decremented by 4096, I 
8192, etc. I , 

Pigure 56. Processing Procedure A-text Ile.ents (Part 1 of 3) 
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, i i 

ICode and Type I Action Taken I 
I I . , 
158 IUse virtual number as an index into the VIRPTR table (see "VIRTUAL I 
Ivirtual IAllocation" in this chapter). Table entry contains displacement I 
I reference lof this virtual in the PGT. Use register 12*. as base. I 
I I , 
15C IThis element is operand of an instruction which loads a base t 
IBL reference I register. Use register 13** as base. Get the displacement of BLL I 
I lor BL field in the TGT from BLLCTR or BLCTR in COftKON. Use BL 1 
I Inumber to compute displacement of this cell. Update table REGftTX. I 
I 1 , 
160 IUse register 13** as base. Displacement is picked up fro. a list ofl 
ITGT standard I constants. I 
larea reference I I 
I I r 
164 IUse register 13** as base (unless the element specifies the SDTPADR I 
IGlobal Table Ifield of the PGT, which uses register 12**). Get displacement of I 
Ivariable located Ithe TGT or PGT field from the appropriate cell in COBBON, and use I 
larea reference lidentifying number to compute displacement of this item. See "Task I 
1 IGlobal Table Storage Allocation" and Figure 48 in this chapter. I 
I 1 I 
168 IThe number in the text element refers to the sequential number I 
Iliteral lassigned to the literal from the LTLCTR cell in COBMON. The element I 
1 reference lis used to calculate the displacement of the literal in the LITERALSI 
I Ifield of the PGT. I 
I I I 
16C IThis element is used to create an in-line constant for a calling I 
IDC definition I sequence. Bytes following the code are used to write text. I 
I I , 
170 ISpecifies the actual register number and displacement for the I 
Ibase and 1 instruction. Bytes following the code are used to write text. I 
I displacement I I 
I I I 
118 ISearch table REGftTX on i and k (BL type and BL number). If match iSI 
laddress Ifound, the required BL is already in a register. Use that register I 
Ireference las base. If no match is found, generate an instruction to load I 
I Iregister 14 or register 15 with the BL from the BL or BLL field of I 
I Ithe TGT and use that register as the base (see Code 64, "Global , 
1 ITable variably located area reference," in this table for a I 
I Idescription of how the LOAD is generated). Displacement is d field I 
1 lof the element. Get card number from XFCDNO to write an element of I 
1 IREP-text. I 
I I I 
11C IThis element always follows a 2C element. It is used for listinq I 
IEBCDIC IVERBS and paragraph-names when CLIST or LISTX is in effect. It is I 
I data-name lalso used to generate an in-line constant for TRACE, which calls t 
I reference Ithe DISPLAY object-time SUbroutine. I 
I I I 
t80 IThis element is required, for example, by the second ftVC for a I 
I address ISOVE of more than 256 bytes. The element itself would have a value" 
,increment lin this case, of 256 (the value of the increment). Add it to the d I 
1 1 (displacement) field of whatever reference preceded it. t 
I ' I 
I *Indicates no object text written for this element. t 
1**At execution time, register 12 always points to the beginning of the PGT, register 13 
I always points to the beginninq of the TGT. If the displacement of an item in the PGT 
I or TGT exceeds 4096 bytes, an OVERFLOW cell must be used. The OVERFLOW CELLS fields 
I of both the PGT and TGT are at fixed displacements from register 12 and register 13, 
I respectively. The OVERFLOW cell to be used is determined from the value of the 
I displacement; that is, a value from 4096 to 8191 uses cell 1, from 8192 to 12,227 
I uses cell 2, etc. An instruction is generated to load register 14 or register 15 
I from the OVERFLOW cell. Then, in the operand currently being processed, register 14 
I or reqister 15 is used as the base, and the displacement is decremented by 4096, 
I 8192, etc. , 
Figure 56. Processing Procedure A-text Elements (Part 2 of 3) 
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iii 
'Code and Type , Action Taken I 
I I , 
184 IThis element is used to create an in-line pointer to an item in a I 
I relative Ifield of the TGT or PGT for a calling sequence. Get displacement I 
,address lof field from appropriate counter in COBBON and use identifying I 
I Inumber to compute displacement of item. , 
I I I 
IAO* ,Specifies the register used by a macro instruction element, and I 
Iregister Imust follow certain of these elements. See the list of macro-type I 
I specification linstructions in "Section 5. Data Areas" under "Procedure A-text." I 
I I . , , 
IA4 IThis element combines the address reference (code 78) and increment I 
I incremented I (code 80) elements into one. See those elements in this table. I 
,address I , 
I I I 
IBO IUsed to create an in-line TGT or PGT pointer for a call to an I 
,calling sequence lobject-time subroutine which expects a parameter containing a I 
I displacement Idisplacement from register 13 or register 12. I 
, I r 
IB4* IUsed, when a file-name or data-name occurs in a calling I 
Icalling sequence Isequence, to write a REP-text element for phase 61. Pick up I 
I dictionary Icard number from XPCDBO. I 
I pointer , I 
I , I 
,Be* ,Used to write an element of REP-text. I 
Ifile reference , I 
I ' I 
I *Indicates no ~bject text written for this element. 
**At execution time, register 12 always points to the beginning of the PGT, register 13 

always points to the beginning of the TGT. If the displacement of an item in the PGT 
or TGT exceeds 4096 bytes, an OVERPLOW cell must be used. The OVERPLOW CELLS fields 
of both the PGT and TGT are at fixed displacements from register 12 and register 13, 
respectively. The OVERPLOW cell to be used is determined from the value of the 
displacement; that is, a value from 4096 to 8191 uses cell 1, from 8192 to 12,227 
uses cell 2, etc. An instruction is generated to load register 14 or register 15 
from the OVERPLOW cell. Then, in the operand currently being processed, register 14 
or register 15 is used as the base, and the displacement is decremented by 4096, 
8192, etc. 

Pigure 56. Processing Procedure A-text Elements (Part 3 of 3) 

Processing in a Segmented Program 

The processing of segmented programs is 
dependent on the LANGLVL option. In 
general, LANGLVL(2) segmented programs do 
not appear to be segmented to phase 60, 
since the SEGLMT byte in COMMON has been 
reset to X'FF' by phase 51. Hence no 
linkage editor overlay structures are 
generated for these programs. 

When a program is not segmented, or 
when the program is compiled with 
LANGLVL(2), phase 60 reads Procedure A-text 
in the order in which it was written. When 
a program is segmented and compiled with 
LANGLVL(l), Procedure A-text is read in 
such an order that the procedure 
instructions for the root segment are 
processed last. The compilation of the 
root segment is deferred because 
information contained in Data A-text must 
be included in the root segment and Data 
A-text is only processed after Procedure 
A-text processing is completed. Although 
the root segment is processed last by 

phase 60, all object text for the root 
segment before the text for the nonroot 
(independent and overlayable) segments is 
written. Nonroot segments contain only 
procedure instructions. The TGT, PGT, 
Report Writer routines, Q-routines, and 
data area for the entire program are 
included in the root segment, which is 
resident in storage throughout program 
execution. 

If the program is segmented and 
LANGLVL(l), the value of the LOCCTR cell 
in COMMON is saved, and LOCCTR itself is 
set to zero. LOCCTR is again set to zero 
every time the processing of a new segment 
begins. This is because LOCCTR points to a 
location relative to the beginning of the 
object module; since each segment is a 
separate object module, each begins at a 
relative address of zero. 

Procedure A-text is read from the 
direct-access file SYS001 using the segment 
priority table (SEGTBL). Por a description 
of how this table is built. see 
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"Segmentation control Breaks" in the 
chapter on phase 51. The tab'le format is 
given in "Section 5. Data Ireas." 

In phase 11, the priority numbers of all 
sections in the root segment were set to 
zero. If the SEGMENT-LIMIT clause was 
specified, the root segment consists of all 
sections whose priority number is less than 
the value of SEGMENT-LIMIT. If 
SEGMENT-LIMIT was not specified, the root 
segment consists of all segments whose 
priority is less than 50. 

Routine SEGPROC searches the SEGTBL 
table for the first entry whose priority is 
not zero. It then calls cos in phase 00 
with a request for SEGPNT, passing the 
relative disk address of this section. The 
SEGPNT routine in phase 00 positions the 
access mechanism to the correct address on 
the file (more information on this routine 
is in the phase 00 chapter under "Phase 
Input/Output Requests"). The section of 
Procedure A-text is then read and 
processed. When a segmentation control 
break is encountered in the text, the 
SEGTBL is searched for other sections of 
the same priority. 

Note: I section is a series of source 
program procedure instructions grouped 
under the same section-name. A seqaent is 
all the instructions whose sections have 
the same priority. I segment may consist 
of one or more sections. There is a SEGTBL 
entry for every section whose priority 
differs from that of the section preceding 
it. 

When all sections of one priority have 
been processed, the SEGTBL table is 
searched for another nonzero priority, and 
the process is repeated (LOCCTR is set to 
zero each time). If the SY!D!P or the 
STATE option is in effect, at the end of 
processing for each segment, the final 
LOCCTR value for that segment and the 
priority for the next segment to be 
processed are both written on file SYS002 
for phase 65. As machine instructions are 
generated, object text for the nonroot 
segments is written temporarily on work 
file 5Y5004. This is done so that the root 
segment can be written first on the output 
file. 

After the last. nonroot segment has been 
processed, the LOCCTR cell of COMMON is set 
to the location in the root segment of the 
PGT. Object text is then written froll the 
CVIRTB, CONTBL, and CONDIS tables, which 
contain the values of virtuals and literals 
to be stored in the PGT (see "LITERAL 
Allocation" and "VIRTUIL Allocation" in 
this chapter). Then LOCCTR is set to the 
beginning of the procedure area of the root 
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segment, which was saved in cell LOCPGM, 
and processing of the Procedure A-text for 
the root segment begins. The text is 
located on file SYS001 by finding all 
entries of zero priority in the SEGTBL 
table. 

Object text for the root segment is 
written directly into the output file. The 
object text for the nonroot segments is 
then copied from SYS004 on the output file. 

No procedure or verb names are printed 
on the listing. Instead, the card number 
is printed, and if a card contains more 
than one verb, the object code for each 
verb is accompanied by a number beginning 
with 1 for each card. 

Execution Time Base Reqiste~siqnment 

Before Procedure A-text processing 
begins, permanent base registers are 
assigned. Register 12 is always assigned 
to the PGT, and register 13 to the TGT. 
Registers 6 through 11 are available to the 
data area. Of these registers, one is 
permanently assigned to the beginning of 
the Working-storage Section, and the rest 
to files, in the order in which PDs 
occurred. If any registers are still left, 
they are assigned to the rest of Working 
storage (if there is any). If the LISTX, 
SYM, or CLIST option was specified, a list 
of permanently assigned registers and the 
BLs (base locators) associated with them is 
written on SYSLST (or SYS006 for LVL 
option). At "execution time, permanent base 
registers are loaded froa the TGT by 
routine INIT3. (Registers 0 through 5 are 
work registers; instructions using these 
registers are generated froll the Procedure 
I-text.) Registers 14 and 15 are used as 
temporary base registers. 

To aSSign base registers in procedure 
instructions, phase 60 refers to and 
updates table REGMTX (internal to phase 
60), which contains an entry for each of 
registers 6 through 11, 14, and 15. Into 
an entry are placed the BL type and BL 
number (the i and k of the idk field of an 
addressing parameter) of the area to which 
the register is currently pointing, and the 
status of the register (that is, how it is 
being used). When a field of the data area 
is the operand of a procedure instruction, 
table REG!TX is searched for a matching i 
and k.lf it is found, this means that the 
register already contains the desired base 
locator, and therefore the register can be 
used in the instruction. 

If no register contains the necessary 
base locator, an instruction is generated 
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to load the base locator (which is storea 
in the TGT) into temporary register 14 or 
15. 

When a register is used in an 
instruction, the status portion of the 
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RBG!TX entry is updated to indicate how it 
is currently being used. status bits may 
also be updated by the .acro-instruction 
type A-text ele.ents produced by Phase 50 
or 51. (See Pigure 56 in this chapter.) A 
list of these ele.ents and their meanings 
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appears in the Procedure A-text formats in 
"Section 5. Data Areas.". 

PROCESSING DATA A-TEXT« E-TEXT., AND 
DEF-TEXT 

The primary function of Data A-text 
processing is to place values into fields 
of the data area and global tables of the 
object program. Each element results in 
either the writing of an object text 
element or an entry in the RLDTBL. Some 
RLDTBL entries will later be written out as 
relocation dictionary (RLD-text) entries 
for the data area and as object text. 
Others., for the global tables, will be 
written as object text only (these will be 
relocated by the object program) • 

File SYS004, from which Data A-text is 
read" also contains E-text generated by 
phases 10 through 51 and DEF-text for the 
cross-reference listing if the SXREF, XREF, 
VERBREF, or VERBSUM option was specified. 
Figure 57 illustrates the contents of this 
file when it is read by phase 60. Figure 
58 describes how each type of element is 
processed. 

r-----------------------------------------, 
I Beginning of File I 
~------------------------------T----------~ 
IText Description Iwritten Byl 
~------------------------------+----------~ IDATA A-text Phase 21 
I 
IDEF-text (for data-names and Phase 21* 
I file-names) 
I 
IE-text (generated by Phases Phase 21** 
I 10, 20 w 21, and 22) 
I 
IDEF-text (for procedure-names) Phase 30* 
I 
IE-text (generated by Phases Phase 51 
1 12, 11, 30, 40, 
I 50~ and 51) 
~------------------------------~----------~ 
I End of File I 
~-----------------------------------------i I *Generated only if the SXREF, XREF, I 
I VERBREF, or VERBSUM option is in I 
I effect. I 
1**Phase 21 intermixed these first three I 
I text~ on SYS004. There are no I 
I separations between texts generated by I 
I different phases. The texts are I 
I distinguishable solely by their code, I 
I which is the first byte of each I 
I element. I L _________________________________________ J 

Figure 57. Contents of SYS004 when Read by 
Phase 60 
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PROCESSING THE RLDTBL TABLE 

After an end-of-file condition has been 
reached on file SYS004, the RLDTBL table is 
processed. Indirect address constants are 
resolved and then the table is sorted in 
ascending order of target address. Object 
text is written for items that are in the 
global tables. This text consists of 
address constant definitions that will be 
stored in the global tables at execution 
time. No RLD-text is required for these 
items, because the addresses are relocated 
during program execution by routine INIT3. 
Object text is also written for data area 
address constants (obtained from address 
constant and indirect address constant 
definitions). For the data area address 
constants. RLD-text is written so that the 
linkage elitor can relocate the addresses. 
See "GETALL routine" in the "Appendix A. 
Table and Dictionary Handling." 

INITIALIZATION ROUTINES 

After the RLDTB'L table has been 
processed. the initialization coding is 
generated. The three initialization 
routines, in the order in which phase 60 
writes them, are INIT2~ INIT3~ and INIT1. 
All three are resident in the root segment 
if the program is segmented. INITl sets up 
address· constants for the program's TGT" 
PGT, and first executable instruction, and 
for the three initialization routines. It 
then transfers control to INIT2 if the 
program is a subprogram, or to INIT3 if it 
is not. INIT2 is executed if the program 
is a subprogram or is entered at a 
secondary entry point. It establishes 
standard subroutine linkage. Control then 
passes to INIT3, which sets base registers, 
relocates addresses to absolute values, and 
transfers control to the proper point in 
the program to begin the execution. (For a 
fuller description of these three routines, 
including the generated code, see "Appendix 
B. Object Module.") 
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r----T---------------T------------------------------------------------------------------, • 
~:~~:t::~:-----------+--------------------~~:~~~-:~~:~-. -.-.-------------------------------~ 

00 E-text IAII E-text is built into a table called ERRTBL, which is passed tol 
Iphase 70. Phase 60 does not process the E-text. If the ERRTBL I 
Itable overflows the space allocated to it, it is written on I 
ISYS003. I 
I I 
IThere are two types of E-text elements: message definition and I 
message parameters. Message parameters are optional: however, if I 
they occur, one or more message parameters immediately follow the I 
message definition to which they apply (the uses o,f these elements I 
are explained in the chapter on phase 70). Phase 60 examines eachl 
element to determine its length, so that the correct number of I 
bytes may be stored in the table. To do so" it checks the third I 
byte of the element.. If the byte contains a zero, the element is I 
a message definition whose length is eight bytes. If the third I 
byte is nonzero., the element is a message parameter" which is of I 
variable length, and the length is determined from the value of I 
the second byte. See ftsection 5. Data Areas ft for format of I 

t04--t~TF-;dd;;;;---t~;~;;~t;~~~~~D;~:;~t~~~~~h-~iii-~;~;;-tb;-;dd;;;;-~f-th;-~~;-1 • 
I I Ito be placed in the correct cell of the SDTFADR field of the PGT I 
I I lat execution time. Get displacement of the SDTFADR field from thel 
I I ISDTF number to compute displacement of cell. Text element I 
I I Icontains the value (relative address of the SDTF) to be placed in I 
I I Ithe PGT cell. I 
~----+---------------+------------------------------------------------------------------~ 
108 IDTF address IGenerate an RDLTBL entry which will cause the address of the DTF I 
I I Ito be placed in the correct cell of the DTFADDR field of the TGT I 
I I lat execution time. Get displacement of the DTFADDR field from I 
I I Icell DTFNO (see Figure 48 in this chapter) and use the DTF number I 
I I Ito compute displacement of cell. Text element contains the value I • 

~----~---------------t~:::~:~~:-~~~::~~-~:-:~:-~:::-:~-~:-~:~~:~-~~-:~:-~::::-----------~ 
OC Block address Generate an RLDTBL entry which will cause the address of the I 

buffer to be placed in the correct BL cell of the TGT at execution 
time. Get displacement of the BL field from cell BLCTR in COMMON 
(see Figure 48 in this chapter) an~ use the BL number to compute 
displacement of the cell. Text element contains the value 
(relative address of the buffer) to be placed in the TGT cell. 

If the value of the SIZE field of the element exceeds 1024 (SIZE 
specifies length of the block in fullwords), more than one BL has 
been assigned to the buffer. For each 1024-word area after the • 
first, another RDLTBL entry is made. The second RDLTBL entry will 
cause the buffer address + 4096 (TGT addresses are in bytes) to be 
placed in the next BL cell of the TGT. 

~----+---------------+------------------------------------------------------------------~ 
114 IFIB address IGenerate an RLDTBL entry that will cause the address of the File I 
I I I Information Block (FIB) to be placed in the correct cell of the I 
I I IFIB field in the TGT at execution time. Get displacement of the I 
I I IFIB field from AMICTR cell in COMMON and use the FIB number to I 
1 I Icompute displacement of cell. Text element contains the value I 
I I I (relative address of the FIB) to be placed in the TGT cell. I 
~----+---------------+------------------------------------------------------------------~ 
120 IData A-text IGenerate the COUNT option information. I L ____ ~ _______________ ~ __________________________________________________________________ J 

Figure 58. Processing Data A-text. E-text, and DEF-text (Part 1 .of 2) 
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r----T---------------T------------------------------------------------------------------, 
I Code 1 Type I Action Taken I 
~----+---------------+------------------------------------------------------------------~ 
124- working-Storage Generate an RLDTBL entry which will cause the address of the 1 

Section address Working-storage Section to be placed in the correct BL cell of thel 
TGT at execution time. Get displacement of the BL field from cell 
BLCTR in COMMON (see Figure 48 in this chapter) and use the BL 
number to compute displacement of the item. Text element contains 
the value (relative address of the Working-Storage Section) to be 
placed in the TGT cell. 

If the value of the SIZE field exceeds 1024 (SIZE specifies the 
length of the Working-Storage Section in fullwords), more than one 
BL has been assigned. For each 1024-word area after the first, 
another RLDTBL entry is made. The second entry will cause the 
address + 4096 (TGT addresses are in bytes) to be placed in the 
next BL cell. 

~----+---------------+------------------------------------------------------------------~ 
128 1 Constant IWrite object text which will place the value of the constant I 
I 1 definition linto a specified location in the data area at execution time. I 
1 1 IThis type of element is used to fill some fields of SDTFs and DTFSI 
I I land to initialize data items for which a VALUE clause was 1 
1 I I specified. I 
~----t---------------+------------------------------------------------------------------~ 
12C I Address IGenerate an RLDTBL table entry which will permit the linkage 1 
1 1 constant 'editor to insert the desired address at the correct location. I 
I 1 definition 1 I 
~----+---------------+------------------------------------------------------------------~ 
130 1 I (Not used) I 
~----+---------------+------------------------------------------------------------------i 
134 IQ-routine IThis type of element contains a GN number for a Q-routine. I 
I lidentification IThe elements are built into a table calleq QTBL. Each entry is I 
1 1 Iresolved so that it contains the actual address of the routine I 
I 1 Irather than simply the GN number. This processing is identical tol 
I I Ithat for GN references in Procedure A-text (see Figure 56). When I 
I 1 Iphase 60 generates the code for INIT3 (one of the initialization I 
I I I routines),. it uses the QTBL table to generate a call to every 1 
I I IQ-routine in order to initialize the data and table areas affected 1 
I I Iby OCCURS ••• DEPENDING ON data items. I 
~----+---------------+------------------------------------------------------------------~ 
138 IBL reference IGenerate an RLDTBL entry that will cause the displacement in the I 
I 1 ITGT of the BL number assigned to VSAM files to be placed in a I 
I I Ispecified location of the data area at execution time. I 
~----+-------------~-+------------------------------------------------------------------i 
13C IBLL reference IGenerate an RLDTBL entry that will cause the displacement in the 1 
1 I ITGT of the BLL numbers assigned to VSAM files in the Linkage I 
I I ISection to be placed in a specified location of the data area at I 
I. ·1 lexecution time. This type of element is used to complete the I 
1 I Ibuilding of the FIB at execution time. I 
~----+---------------+------------------------------------------------------------------~ 
148 lData name or lThese elements are present only if the SXREF, XREF, VERBREF~ or I 
I I file-name IVERBSUM option was specified. Each element is written out as I 
I IDEF-text lit is encountered on file SYS001~ to be read by phase 61. The I 
I I Iphase 61 chapter describes how these elements are used. I 
~----+---------------+------------------------------------------------------------------i 
14C I Procedure name I These elements are present only if the SXREF, VERBREF., XREF., or 1 
I IDEF-text IVERBSUM option was specified. Each element is written out as it I 
1 I lis encountered on file SYS003, to be read by phase 61. The I 
I 1 Ichapter on phase 61 describes how these elements are to be used. I L ____ ~ _______________ ~ __________________________________________________________________ J 

Figure 58. Processing Data A-text, E-text, and DEF-text (Part 2 of 2) 
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PHASE 65 

The function of phase 65 (ILACBL65) is 
to produce debugging information which is 
used by object-time COBOL library debugging 
subroutines. For information about the 
object-time COBOL library subroutines, see 
IBM DOS/VS COBOL Subroutine Library Program 
Lfi9~f. The phase is gIven control only if 
t e low trace (FLOW), statement number 
(STATE), or symbolic debug (SYMDMP) 
compiler options are specified by the user 
on the CBL card. The transfer of control 
to phase 65 is described in "Processing 
Between Phases" in the chapter "Phase 00." 
The operations of phase 65 are described in 
Diagram 6. 

PROCESSING THE FLOW OPTION 

If FLOW is specified, phase 65 obtains 
the number of traces requested (n[n]) from 
the FLOWSZ cell in COMMON. The number is 
stored in the first byte of the DEBUG TABLE 
in the TGT. Phase 65 allocates space for 
the FLOW trace table in the object module 
following INIT3 and saves the address of 
the beginning of the table in the DEBUG 
TABLE in the TGT. If the number of traces 
requested is zero, no space is allocated. 
For the FLOW option., the PNCHSW routine 
writes the flow trace information in the 
DEBUG TABLE and the END card. Further 
processing for the FLOW option is discussed 
in "Final Processing" later in the chapter. 

COMMON PROCESSING FOR THE STATE AND THE 
SYMDMP OPTIONS 

For the STATE or the SYMDMP option., 
phase 60 created Debug-text, which is used 
by phase 65 to produce tables that provide 
information needed by the S'I'ATE or SYMDMP 
COBOL library subroutines. Phase 65 builds 
the PROCTAB and SEGINDX tables for either 
option. For the STATE option, the PROCTAB 
and SEGINDX tables are written in the 
object module; for the SYMDMP option~ they 
are written on the debug file. The 
CARDINDX., PROCINDX, and PROSUM tables are 
created only for the SYMDMP option and are 
written on the debug file. The OBODOTAB 
and DATA TAB tables have already been 
created for the SYMDMP option by phase 25. 
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PROCESSING DEBUG-TEXT 

Routines GETF2 and RDF2 locate and read 
the Debug-text, which is passed to Phase 65 
on file SYS002. Debug-text consists of the 
following elements: 

• CARDLOC elements (10), which contain 
COBOL source card numbers, a switch to 
indicate the presence or absence of a 
verb on the card, and the contents of 
LOCCTR in COMMON when the card number 
element was read by phase 60. 

• ENDSEG elements (20)~ which signal the 
end of a segment. 

• SEGMENT elements (30), which signal the 
beginning of a segment. 

• DISCONTINUITY elements (40), which 
signal a discontinuity in the card 
numbers of the source program resulting 
from combining two sections of equal 
priority with intervening section(s) of 
different priority .• 

The Debug-text elements are directly 
involved in the creation of the PROCTAB, 
SEGINDX, and CARDINDX tables. 

The F2PROCS branch table is used to 
branch to one of four routines which 
control the processing for the elements. 
Routine TENPROC' controls processing for 
CARDLOC elements; routine TWENPROC controls 
processing for ENDSEG elements; routine 
SEGINDX controls processing for segment 
elements; and routine FRTYPROC controls 
processing for Discontinuity elements. 

BUILDING THE PROCTAB TABLE 

Routine TENPROC builds the PROCTAB 
entries fronl the information in the CARDLOC 
elements. Each PROCTAB entry contains the 
relative address of the first instruction 
generated for the card and verb number in 
the entry. Phase 65 divides any program or 
segment which exceeds 64K bytes in size 
into program fragments less than 64K bytes 
in length. Each segment also begins a new 
program fragment. 
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BUILDING THE SEGINDX TABLE 

A SEGINDX entry is created for each 
fragment of the program .• 

If routine TENPROC determines that the 
code generated for the last verb causes the 
current fragment to exceed the maximum size 
of a fragment (64K bytes), it calls routine 
GTEQ10K to handle the processing for end of 
the fragment. Routine GTEQ10K calls 
routine SNF to start the new fragment make 
a SEGINDX table entry for the old fragment, 
and begin collecting information for the 
next SEGINDX table entry. 

In a segmented program~ the end of a 
segment or, in a non-segmented program, the 
end of the Procedure Division is signalled 
by an ENDSEG element (20). When routine 
RDF2 reads an ENDSEG element, it calls 
routine TWENPROC to process the end of the 
segment. 

FURTHER PROCESSING FOR THE STATE OPTION 

If STATE is specified, the PROCTAB and 
SEGINDX tables are created and written in 
the object module as described above. 
Addresses passed in the TGTADTBL table are 
used in writing the PROCTAB and SEGINDX 
tables in the object module. The TXPNCH 
routine writes the PROC~AB table in the 
object module following either INIT3 or the 
Flow Trace table if space has been 
allocated for it.. At end of file on 
SYS002, routine EOF2 writes the SEGINDX 
table in ascending order of priority after 
the PROCTAB table in the object module. 
The addresses of the beginnings of the 
PROCTAB and SEGINDX table.s and of the end 
of the SEGINDX table are saved in the DEBUG 
T-ABLE in the TGT. 

The discussion of processing for the 
S~ATE option continues in "Final 
Processing" later in the chapter. 

FURTHER PROCESSING FOR THE SYMDMP OPTION 

If SYMDMP is specified, phase 65 builds 
the CARDINDX, PROCINDX, and PROGSUM tables 
for the debug file. Processing for the 
CARDINDX and PROCINDX tables occurs in 
conjunction with processing for the PROCTAB 
and SEGINDX tables. The PROGSUM table is 
processed after the other tables have been 
written on the debug file. 
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BUILDING THE CARDINDX TABLE 

The CARDINDX table contains an entry for 
each fragment of the program and for each 
discontinuity in the COBOL instructions 
within a segment of the program. 

The discontinuity elements in Debug-text 
indicate the discontinuity in COBOL source 
card numbers at the end of each 
non-contiguous section. 

When routine RDF2 reads a Discontinuity 
element (40), it branches to routine 
FRTYPROC which sets a switch indicating 
that special processing is to be done for 
the end-of-section. 

CARDINDX entries are created for 
discontinuity within segments and for each 
program segment. 

BUILDING THE PROCINDX TABLE 

Before routine TXPNCH moves a PROCTAB 
element into the SYS005 buffer, it 
determines whether the buffer is full. If 
the buffer is full~ it calls phase 00 to 
write the buffer and builds a PROCINDX 
entry providing card and verb number 
information about the first entry in the 
block and the note address of the block 
after it has been written. 

DEBUG FILE PROCESSING 

The TXPNCH routine writes the PROCTAB 
table on the debug file at the beginning of 
a new block. 

At end of file on SYS002 control is 
transferred to the EOFON2 routine to 
collect information about the number of 
entries in each of the CARDINDX, SEGINDX 
and PROCINDX tables. It stores this 
information for the PROGSUM table in the 
CARDINUM, SEGINUM., and PROCNUM save areas, 
respectively. It then sorts the CARDINDX 
table in order of ascending card nwnber and 
the SEGINDX table in order of ascending 
priority .• 

Routine EOFON2 then moves the CARDINDX., 
SEGINDX, and PROCINDX tables (in that 
order) to the buffer for the debug file 
(SYS005). (These tables are written on the 
debug file., beginning at a new block.) 
Routine EOFON2 saves the displacement 
within the buffer of the start of the 
SEGINDX and PROCINDX tables in the SEGDISPL 
and PROCDISPL save areas, respectively. 
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This information becomes part of the 
PROGSUM table. 

Routine EOFON2 then calls phase 00 to 
write the tables and note those blocks 
which contain the beginning of a table. 
Routine EOFON2 saves the note information 
in the CARDNOTE., SEGNOTE., and PROCNOTE save 
areas for the PROGSUM table. 

All the information gathered by routine 
EOFON2 is entered in the PROGSUM table. 

If the debug file is located on disk, 
the first 512-byte record is read back into 
the buffer, and the PROGSUM table is moved 
into the first 84-byte field. The record 
is then rewritten on the disk. 

If the debug file is located on tape, 
routine ENDOFTBL writes the end of file 
mark, and repositions both SYS005 and 
SYS002 to the first record. It reads the 
first 512-byte record of SYS005 into the 
buffer and inserts the PROGSUM table in the 
first 84 bytes. It writes the buffer on 
file SYS002 and copies the remainder of 
file SYS005 to file SYS002. Then it 
recopies file SYS002 onto file SYS005. 

FINAL PROCESSING 

For any of the options, routine PNCHSW 
sets the fullword SWITCH in the TGT to 
reflect the options in effect and it also 
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sets the DEBUG TABLE PTR in the TGT. If an 
error has occurred" the DEBUG TABLE PTR is 
set to zero. The DEBUG TABLE is created 
from information produced during phase 65 
processing and from information in the 
TGTADTBL table., and it is written in the 
TGT. Finally, the END card for the program 
is written in the object module. 

For segmented programs the root segment., 
written on SYSLNK by phase, 60, is completed 
by phase 65; the independent segments are 
copied on SYSLNK from SYS004 where they 
were written by phase 60. For 
non-segmented programs that use the 
SORT/MERGE verb.. phase 65 writes PHASE and 
text cards for a dummy SORT/MERGE 
subroutine load point on SYSLNK. For 
segmented programs that use the SORT/MERGE 
verb, the PHASE and INCLUDE cards are 
copied on SYSLNK from SYS004 where they 
were written by phase 60. 

Routine ENDCODE releases all tables and 
determines whether the compiler options 
specified by the user require phase 00 to 
call phase 61 or phase 70 or whether the 
compilation is complete. phase 61 is 
called if the SXREF'I VERBREF., VERBSUM or 
XREF option was specified. Phase 70 is 
called if the highest severity message 
produced during compilation matches the 
user's specification (FLAGE or FLAGW). 

Phase 65 returns control to phase 00 
either to call the next phase or to process 
for the end of the job .• 
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Phase 62 is first phase of the three 
phases that make up the optimizer section 
of the compiler. It begins the work 
necessary to produce the machine language 
program optimized for procedure name 
addressability and for register usage and 
suitable for input the linkage editor. 

The optimizer phases of the compiler 
(phases 62. 63, and 64) employ a method for 
addressing most procedure-names (PNs and 
GNs) in the completed machine language 
program which differs from the method 
employed by phase 60. Phase 60 places the 
address of the definition point of each 
referenced procedure-name (PNs and GNs) 
into the PROCEDURE NAME and GENERATED NAME 
cells of the Program Global Table (PGT). 
Each time that one of these procedure-names 
is referenced, a load instruction of the PN 
or GN address is generated. This 
instruction is followed by an RR-type 
branch instruction. 

The optimizer phases divide the 
Procedure Division code into blocks of 
approximately 4095 bytes in length. These 
blocks are referred to as Procedure Blocks. 
Procedure-names (PNs and GNs) are addressed 
as displacements added to a base register 
(register 11) containing the address of the 
beginning of a Procedure Block. Register 
11 must be loaded with the Procedure Block 
address when addressability is needed for 
the Procedure Block. Addressability must 
be established only when a reference is 
made to a PN or GN whose Procedure Block 
address is not the same as the one 
currently contained in register 11~ or 
whenever the contents of register 11 cannot 
be known (see "Phase 5 Optimization 
Elements" under "Procedure A-text" in 
"section 5. Data Areas"). 

The optimizer phases, eliminate the need 
to generate most of the instructions to 
load the addresses of the PNs and GNs from 
the PGT and instead of the RR-type branch 
instructions generate RX-type branch 
instructions. The optimizer phases also 
eliminate the need for most PROCEDURE NAME 
and GENERATED NAME cells from the PGT .• 

The optimizer phases optimize load 
instructions for base locators (BLS. BLLs, 
and SBLs) in the TGT and the PGT and 
OVERFLOW cells by permanently loading the 
OVERFLOW cells and then the most frequently 
used base locators into registers 6 through 
10. Since phases 62, 63 and 64 eliminate 
most of the GN and PN cells~ there are 
fewer OVERFLOW cells in a program where OPT 
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PHASE 62 

has been specified than there are in a 
program without the OPT option. Other base 
locators are loaded into register 14 or 
register 15 on a temporary basis4 See 
"Optimizing Register Assignments" below. 

Phase 62 is divided into several parts, 
each of which performs specific functions. 
The functions are: 

• Determining object program storage 
allocation for the Task Global Table 
(TGT) by processing counters in COMMON 
and calculating the displacements of 
items which reside in the TGT at 
execution time. 

• Optimizing literals and virtuals by 
processing Optimization A-text. 
Determining storage allocation in the 
Program Global Table (PGT) for these 
items and for the procedure name (PN) 
and generated procedure name (GN) 
cells. 

• If the program is segmented, and 
LANGLVL(I) compiler option was 
specified, reading the segments in 
order of ascending priority. 

• Determining approximate object program 
storage for the Procedure Division by 
reading Procedure A-text and 
calculating the Procedure Block number 
in which each procedure-name (PN or GN) 
is located. 

• Optimizing usage for both permanent and 
temporary register assignments • 

The operations of Phase 62 are described 
in Diagram 7. 

OUTPUT OF PHASE 62 

The output of phase 62 depends on the 
options specified by the user. The LISTX., 
CLIST, LINK (or CATAL), and DECK options 
are processed by phase 62 in the same way 
as they are processed by phase 60. 

If the LISTX, CLIST., or SYM options have 
been specified, phase 62 causes the TGT, 
Literal pool, PGT, and register assignments 
to be written on SYSLST (or SYS006 for LVL 
option). Phase 64 causes the object 
program listings produced for the LISTX and 
CLIST options to be written on SYSLST (or 
SYS006 for LVL option). Phase 64 also 
passes XREF-text to phase 61 if the user 
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specified the SXREF, XREF, VERBREF. or 
VERBSUM option. 

For details see "Output of Phase 60" in 
the chapter "Phase 60." 

ALLOCATING STORAGE FOR THE TASK GLOBAL 
TABLE (TGT) 

Phase 62 calculates the length of the 
Task Global Table (TGT) in the same manner 
as phase 60 does. It receives the relative 
address of the TGT from phases 22 and 21 in 
LOCCTR; and it computes the length of the 
variable-length fields of the TGT from the 
counters in COMMON. In addition to the 
fields which both phase 60 and phase 62 
allocate, phase 62 initializes a fullword 
to the address of the first Procedure Block 
cell in the PGT. For more details on the 
general functioning of this part of phase 
62, see "Task Global Table Storage 
Allocation" in the chapter "Phase 60." See 
also Figure 48 for a description of the 
counters in COMMON used by this phase. 

OPTIMIZING AND ALLOCATING STORAGE FOR THE 
PROGRAM GLOBAL TABLE (PGT) 

Phase 62 optimizes the fields of the 
Program Global Table (PGT) by eliminating 
duplications which may have been generated 
by earlier phases. It also calculates the 
lengths of the optimized fields so that 
storage requirements for the PGT may be 
determined. 

OPTIMIZING AND BUILDING TABLES 

While optimizing for the PGT, Phase 62 
reads Optimization A-text from file SYS003 
and merges its information with information 
from tables and counters built by earlier 
phases. This information is used to: 

• Process DTF virtuals. 

• Build the VN priority (VNPTY) table. 

• Optimize and calculate storage 
requirements for literals, DISPLAY 
literals, and virtuals. 

• Build the BLVNTBL" PNATBL, and GNATBL 
tables. 
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DTF Virtuals and VN Priority Table 

Phase 62 builds the FILTBL table to 
store the virtuals needed for input/output 
and error-processing routines as well as 
the VN priority (VNTPY) table in the same 
way that phase 60 does. For details see 
"Virtual References Definitions: FILTBL 
Table" and "Building the VN Table" in the 
chapter "Phase 60." 

Optimizing Literals and DISPLAY Literals 

Phase 62 builds the eONTBL, eONDIS, and 
LTLTBL tables to optimize for internal 
literals and DISPLAY literals in the same 
way as phase 60 does. The CONTBL table is 
used to eliminate duplicate internal 
literals: and the CONDIS table is used to 
eliminate duplicate DISPLAY literals. The 
LTLTBL table contains the displacements of 
individual literals within their respective 
tables. It is used later in the phase to 
calculate the relative address of each 
literal and DISPLAY literal in the PGT of 
the completed object program. For details 
see "Optimizing Literals and DISPLAY 
Literals" in the chapter "Phase 60." 

Optimizing Virtuals 

Phase 62 builds the CVIRTB table and the 
VIRPTR table to optimize for virtuals (that 
is, names in EBCDIC of called programs or 
of object-time COBOL library subroutines) 
in the same way as phase 60 does. The 
CVIRTB table is used to eliminate duplicate 
virtuals, and the VIRPTR table contains the 
displacements of individual virtuals in the 
CVIRTB table. It is used later in the 
phase to calculate the relative address ,of 
each virtual in the PGT of the completed 
object program. For details see 
"Optimizing Virtuals" in the chapter "Phase 
60." 

Processing for PNs and GNs 

Phase 62 builds four tables for PN and 
GN processing for the PGT. These are the 
BLVNTBL, VNPNTBL" PNATBL and GNATBL tables. 
Routine VNPNSCRT builds the VNPNTBL table 
from the VN EQUATE PN or VN EQUATE GN 
elements of Optimization A-text. 

Routine GNVNRTN builds the BLVNTBL table 
from GN and VN perform elements. Routine 
PGNARTN builds the PNATBL and GNATBL 
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tables. These tables list the PNs and GNs 
for which address cells are required in the 
PGT. 

ALLOCATING STORAGE FOR THE PGT 

When all Optimization A-text has been 
read, storage is allocated for the PGT .• 
ESD cards and TXT cards are produced for 
virtuals and literals. counters in COMMON 
are set to the displacements of their 
corresponding PGT fields from the beginning 
of the PGT. 

If the LISTX, CLIST or SYM options are 
specified~ the format of the PGT is written 
on SYSLST CSYS006 for LVL option) using 
routine MAPLOC (if the SUPMAP condition 
exists, this writing does not take place). 

OVERFLOW Allocation: Preliminary 
calculations are made to determine whether 
the size of the PGT exceeds 4096 bytes. If 
it does, one 4-byte OVERFLOW cell is 
required for each 4096-byte area after the 
first. Since OVERFLOW cell allocation 
occurs before the first reading of 
Procedure A-Text in this phase~ this part 
of phase 62 cannot determine the number of 
PROCEDURE BLOCK cells that are required in 
the PGT. Therefore, it allocates one 
additional OVERFLOW cell to allow for the 
possibility that allocation of the 
PROCEDURE BLOCK cells may cause the PGT to 
exceed the final 4096-byte area that has 
already been determined. The number of 
bytes required is placed in register RW1, 
which is used throughout PGT allocation to 
hold the displacement of the field 
currently being processed. 

VIRTUAL'; Allocation: Phase 62 allocates 
storage' for the VIRTUAL cells field of the 
PGT in the same way that Phase 60 does. 
The displacement of the VIRTUAL cells field 
from the beginning of the PGT is placed in 
the VIRCTR cell in COMMON; the calculated 
length of the'field is added to the 
contents of register RW1; the displacements 
of the individual virtuals in the VIRTUAL 
field are placed in their respective VIRPTR 
table entries. For details see "VIRTUAL 
Allocation" in the chapter "Phase 60." 

PN Allocation: After the VIRTUAL cells 
field has been processed, the value in 
register RWl is the displacement of the PN 
field in the PGT. This value is saved in 
the RPNCNTR cell of COMMON. 

Only those PNs which follow TO PROCEED 
TO in an ALTER statement and section-names 
defined in a USE statement in the 
Declaratives Section require PN cells in 
the PGT. Phase 51 sets the RPNCNTR counter 
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in COMMON to the number of cells required. 
Phase 62 uses the RPNCNTR counter to 
allocate 4 bytes for each PN. The total 
length of the PN field is then added to 
register RW1. 

GN Allocation: After the PN cells field 
has been processed_ the value in register 
RWl is the displacement of the GN field in 
the PGT. This value is saved in the RGNCTR 
cell in COMMON. 

Only those GNs which are used in 
instructions for an AT END phrase or an 
INVALID KEY option require GN cells in the 
PGT. Phase 51 sets the RGNCTR counter in 
COMMON to the number of cells required .• 
Phase 62 uses the RGNCTR counter to 
allocate 4 bytes for each GN. The total 
length of the GN field is then added to 
register RW1. 

SDTFADR Allocation: The SDTFADR cell in 
COMMON is used to determine the storage 
requirements for the SDTFADR ADDRESS cells 
of the PGT. Four bytes are reserved for 
each SDTF in the program. The cell is set 
to the value of register RW1, and register 
RW1 is then incremented to reflect the 
allocated bytes. 

VNI Allocation: The VNCTR cell of COMMON 
was used by earli~r phases to count the 
number of variable procedure names in the 
program. The value of VNCTR is moved to 
the VNILOC cell of COMMON. Fom VNILOC, 
four bytes are allocated for every VN.. The 
displacement of the VNI field (the value of 
RW1) is placed in the VNILOC cell" and the 
number of bytes allocated is added to RW1. 

LITERAL Allocation: Phase 62 allocates 
storage for the LITERAL field in the PGT in 
the same way that Phase 60 does. The 
displacement of the LITERAL field is placed 
in the LTLCTR cell in COMMON; the 
calculated length of the field is added to 
the contents of RW1: and the LTLTBL table 
is saved for Procedure A-text processing. 
For details, see "LITERAL Allocation" in 
the chapter "Phase 60." 

PROCEDURE BLOCK Allocation: Phase 62 does 
not allocate storage for the PROCEDURE 
BLOCK cells until after it reads and 
processes Procedure A-Text. It reads 
Procedure A-Text to determine the number of 
blocks, containing approximately 4096 bytes 
of storage, that are required for the 
optimized Procedure Division. For details 
011 the phase 62 optimization of Procedure 
A-text., see "Optimizing and Allocating 
Storage for the Procedure Division" later 
in this chapter. 

After the allocation of storage for the 
other fields of the PGT, the value in 
register RW1 is the displacement of the 
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PROCEDURE BLOCK cells field in the PGT. 
This value is saved in the PRBLDISP cell of 
COMMON. After Procedure A-text processing, 
phase 62, using the PROCBL counter, 
allocates one 4-byte field for each 
Procedure Block. 

OPTIMIZING REGISTER ASSIGNMENTS 

Seven registers are used by the compiler 
to address Data Division items or overflow 
cells in the machine language program. 
Registers 6 through 10 are assigned 
permanently, that is, for the entire object 
program; registers 14 and 15 are assigned' 
on a temporary basis, that is, for single 
instructions or for short sections of code 
only. Phase 62 assigns registers 6 through 
9 before Procedure A-text is read, and 
register 10 after Procedure A-text is read. 
Use of registers 14 and 15 is determined as 
Procedure A-text is processed. 
Optimization takes place for both permanent 
and temporary register assignments. 

PERMANENT REGISTER ASSIGNMENTS 

Phase 62 builds the BLASGTBL table for 
permanent register assignments. Before 
Procedure A-text is read" routine REGMV1 
first assigns the OVERFLOW cells ,of the TGT 
and the PGT to permanent registers, 
starting with register 6~ except for the 
OVERFLOW cell. Register 12 points to the 
PGT permanent register. Next, routine 
BLSRCH searches the BLUSTBL table, built by 
phases 50 and 51, to determine the base 
locator most frequently referred to. That 
base locator is assigned to the next 
unassigned register. The process is 
repeated until each of registers 6 through 
9 have been assigned. After Procedure 
A-text has been read, register 10 is 
assigned to the next most frequently 
referenced base locator if it is not needed 
for the additional OVERFLOW cell of the 
PGT. 

TEMPORARY REGISTER ASSIGNMENTS 

Registers 14 and 15 are assigned to base 
locators for single instructions or for 
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short blocks of object code only. While 
Procedure A-text is being read, routines 
ENTDRP and ENTDRPL build the DRPTBL and 
DRPLTBL tables, respectively, to optimize 
the assignment of these registers. 

Phase 62 optimizes the assignment of 
temporary registers by avoiding 
unnecessaryrepetition of load instructions. 
To do this" it assigns the first two unique 
base locators referenced in Procedure 
A-Text to registers 14 and 15 by making 
entries in the DRPLTBL table. It builds 
the DRPTBL table from the subsequent base 
locators referenced until a condition is 
met which makes resolution of register 
assignment possible. These conditions are 
as follows: 

• A reference to a base locator whose 
previous assignment to a register is 
still in effect. 

• A referenced PR, a GN" or the entry 
point of a new program segment. 

• The base locator which will be 
permanently assigned to register 10 if 
that register is not needed for the 
extra OVERFLOW cell of the PGT. 

• A RESERVE, DESTROY" FREE, or BLCHNG 
element. 

Figure 59 exemplifies the optimizing 
process for base locator assignments to 
registers 14 and 15. 

Phase 62 builds the DRPLTBL table for 
address increment elements as well as for 
address references. DRPLTBL table 
processing for address increments is done 
only if the increment is greater than 4095, 
in which case an additional generated 
instruction is needed to load the address 
of the data-name plus the address' 
increment, which is at least 4096 bytes, 
into temporary register 14 or 15. Phase 62 
adds 4 bytes to ACCUMCTR for each such LA 
instruction needed. The DRPLTBL entry for 
an address increment indicates to phase 63 
which temporary register to use in the RX 
field of the LA instruction being 
generated. 
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Steps Teaporary BLs DBPTBL DIPLTBL 

BL=6 ----------------------------------------------------------------->. 114* 

BL=1 > R15* 

BL=8 

BL=10 
-----------------------------------.> 8 ® 

------------~~-----------> 115* o 
--------------------------------~> 10 -----------------------------> R15* 

BL=6 ---------------------------------------------------------------> 114**, 

BL=10 

BL=11 

BL=12 

----------------------------------------------------~~-----------> 115** ® ----------------------------------.> 11 --------------~~----------->. 114* @ 
----------------------------------> 12 ------------------------. > R14* 

BL=5*** -----------------------------------------------------------------> 114* 

BL=6 -----------------------------------------------------------------> 114* 
BL=10 -----------------------------------------------------,~-----------> 115* @ 
BL=1 -----------------------------------> 1 ----------------------------> 114* 

BL=10 

BL=12 

-----------------------------------------------------~------------> 115**1 @ , 
---------------------------------> 12 ---------------------------> 114* I 

Entry point (referenced PN or GW definition or new segment) 
f , , 

1 *Indicates that a load instruction is generated for this assignment by phase 63. , 
1 **Indicates that the BL is already loaded and that no load instruction is generated 
I phase 63. 

by, 
I 
I 
f 

,* •• SL=S is the base locator that vill be loaded into r~gister 10 if the additional 
I OVERFLOW CELL for the PGT is not required. , , 
Figure 59. Optimizing Assignment of Registers 14 and 15 

OPTI!IZING ABD ALLOCATING STORAGE POI THE 
PROCEDURE DIVISION 

Whenever a PH or GB is referred to in an 
instruction, a check is.made to determine 
whether the address of the Procedure Block 
that contains the PN or GN has already been 
loaded into register 11. If it has not 
been loaded, then an instruction is 
generated to load the address of the 
Procedure Block into register 11. 

As phase 62 reads Procedure A-text, it 
determines the Procedure Block number for 
each PW and GH and builds the PNLABTBL and 
GNLABTBL tables. These tables are passed 
to phase 63, which generates the actual 
instructions necessary for establishing 
addressability. 

To build the PWLABTBL and GNLABTBL 
tables phase 62 uses a counter, called 
ACCU!CTR, to generate displacements within 
Procedure Blocks. This counter is 
incremented vith the length of each 

instruction occurring in the completed 
object program. Phase 62 uses ACCU!CTI to 
determine when the displacement of the 
definition of a GN or PH from the beginning 
of the Procedure Block exceeds 4095 bytes. 
When the displacement is greater than 4095 
bytes, a new Procedure Block is begun. 

Phase 62 also builds the PNPWDBTB and 
GNFWDBTB tables for all PN's and GN's which 
are referred to prior to their definition 
point. Since it cannot be determined 
whether the reference and the definition 
occur within the same Procedure Block, it 
is not possible -to determine whether the 
Procedure Block address of the definition 
is already loaded into register 11 at the 
point where the reference is made to it. 
The forward branch tables (PNFWDBTB and 
GBFWDBTB) are used to accumulate the number 
of forward references to PBs and GNs, 
respectively, which aay or may not be 
defined in a different Procedure Block. As 
a PM or GB definition is encountered which 
has been entered into the PNPWDBTB or 
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GIPWDBTB table, the counter for that PI or 
GN is set to zero. 

Since references to PN's and GN's which 
have not yet been defined may entail an 
additional instruction to load the 
Procedure Block address of a different 
block, the number of bytes represented by 
the counters in the PNPWDBTB and GNPWDBTB 
tables must be added to the displacement in 
ACCUMCTR to determine the current length of 
the block. 

Building the PBLABTBL and GNLABTBL Tables 

Phase 62 sets a counter, called PROCBL, 
for use in building the PNLABTBL and 
GNLABTBL tables. PROCBL is incremented for 
each procedure Block. The value contained 
in PROCBL is the Procedure Block number for 
the current block of code. Using PROCBL, 
phase 62 enters the Procedure Block number 
of each referenced PN and GN definition 
into the PNLABTBL and GNLABTBL tables for 
use by phase 63. 

Routine NOBLST uses the PNCTR and GNCTR 
cells in COMMON to determine the number of 
PI entries and GB entries, respectively, 
that are required in the PNLABTBL and 
GNLABTBL tables. 

Incrementing the ACCURCTR Counter 

As phase 62 reads Procedure A-text, it 
increments ACCUKCTR by the length of each 
machine-language instruction that is part 
of the completed object program. Por this 
purpose it uses the codes listed in Pigure 
60, as vell as Procedure A-text, and the 
PILABTBL, GHLABTBL, PIPWDBTB, and GIPWDBTB 
tables. 

Since the optiaizer phases of the 
compiler use Procedure Block addresses to 
address PNs and GNs, these phases eliminate 
and change some of the instructions in 
Procedure A-text. Phase 62, therefore, 
determines Which instructions are to be 
eliminated or changed during the 
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optimization process. Phase 62 then 
increments ACCU!CTR accordingly. The 
PNLABTBL and GNLABTBL tables, as well as 
the PNFWDBTB and GIFWDBTB tables and the 
PROCBL counter are used for this purpose. 

PROCESSING POR BRANCH INSTRUCTIONS: The 
PROCBL counter contains the number of 
Procedure Blocks that are required for the 
Procedure Division. Each time that 
ACCUMCTR and the information in the 
PIPWDBTB and GNPWDBTB tab~es indicate that 
a PN or GH definition is at a location 
greater than 4095 bytes from the start of 
the Procedure Block, block transition takes 
place. The PROCBL counter is incremented 
and ACCUMCTR is set to zero. Using the 
PROCBL counter, routine DEFLD11 enters the 
Procedure Block number of each PN or GN 
definition into the PNLABTBL and GNLABTBL 
tables, respectively. 

When a branch is taken to a PH or GB 
within the Procedure Block whose address is 
already loaded into register 11, 4 bytes 
are added to ACCUKCTR for the RX-type 
branch instruction. When a branch is taken 
to a PI or GN whose Procedure Block is not 
already loaded into register 11, 8 bytes 
are added to the ACCUKCTR for the load of 
the Procedure Block address and the RX-type 
branch instruction. 

Each time that routine EITPT01 processes 
a PN or GN definition, it determines 
whether the value in ACCUKCTR plus the 
number of bytes necessary to branch to the 
procedure names listed in the PWDBCTBL 
tables is greater than 4095 bytes. If it 
is not, then Procedure A-text processing 
continues. If it is, then the routine 
determines whether the definition being 
processed has a count of forward references 
in the PNPWDBTB or GNPWDBTB table. If it 
does not, a new procedure block begins at 
this definition point. If a count is 
found, however, the number of bytes 
represented by the count is compared to the 
number of bytes in ACCUKCTR minus 4096. If 
the count value is low, a new procedure 
block begins at this definition point. If 
it is high, the count field is zeroed and 
this definition point remains within the 
current block. Phase 62 then makes new 
calculations to determine the size of the 
Procedure Block. 
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, i , 

I I ACTIOI TAKEI BY I 
I IBEAIIIG/procedure-Nase~I------------------~i------------------~ir------------------11 
ICODEI Definition Status I PHASE 62 I PHASE 63 I PHASE 64 I 
I I I I , , 
C0011Load instruction not I I I I 

Ifollowed by branch in-I , I I 
I struction. I , , I 
J , I , , 
I A Procedure-name waslAdd 4 to ACCUftCTR. ISet C001 switch; IPill in displace- I 
, defined in same 1 ,replace L instruc- ,sent using PNtBDTBLI 
, Procedure Block. I Ition with LA in- lor GltBDTBL table I 
I , Istruction. Add land Procedure base I 
I I IProcedure base Iregister element. 1 , 

I I 'Iregister element. l I I 
I , Ildd 4 to counters. , I 
I I IDo not rewrite , I 
I I ,C001. I , 
, I I I , 

Ilotes: 

B Procedure-name was Add 8 to ACCUftCTR. ISet C001 switch; IPill in displace-

C 

defined in differ- Igenerate: L R11, Isent of Procedure 
ent Procedure IProcedure block IBlock in PGT using 
Block. Inumber element. 2 IProcedure block 

Procedure-nase is 
not yet defined 
(forward 
reference) • 

IGenerate LA in- Inumber element. 2 

Istruction. IPill in displace-
11dd Procedure base Iment of procedure­
Iregister element. 1 Iname using PNLBDTBL 
Ildd 8 to counters. lor GILBDTBL table 
IDo not rewrite land Procedure base 
IC001. Iregister element. 1 

I I 
I I 

orl 1 
IEnter procedure­
Iname in PI1WDBTB 
IGIPWDBTB table. 
IResolve procedure­
Iname definition 
Istatus by end of 
IProcedure Block. 

I I 
I I 
I I 
I I 
I , , , , 

1 Procedure Base Register Element: 

Bytes 0 1 2-3 

C8 = PI 
CC = GI Register number PN/Glf lumber 

2Procedure Block lumber Element: 

Bytes 0 4 

C4 Block Nusber 

3These phase 50 Optimization Information elements (COXX) are created by phase 50 from 
phase 40 Optimization Information elements (43xx). 

Pigure 60. Processing for Optimization Information Eleaents3 (Part 1 of 3) 
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, , 
I I ACTION TAltElf BY 

, ,"EANING/Procedure-Namel i i 

ICODEI Definition Status I PHASE 62 I PHASE 63 , PHASE 64 
I , , , , 
IC002lBranch-in point. IAdd 4 to ACCUMCTR. IIndicate that Pro- I 
I I (Addressability for I Icedure Block , 
, 1 Procedure Block is I ,address is to be , 
, ,uncertain.), 'loaded at next re- I 
, I I Iference to PN or I 
I I 1 ,GN. Do not rewrite, 
I I I IC002. , 
I I I I I 
IC0031An address constant islldd 4 to lCCU!CTR. ,Write Procedure A1-IProcess PN or GN 
I Ito be used for this I ,text element iden- Ireference as in 
, lelement; PGT to con- I Itical to Procedure Iphase 60. 
, Itain a PN cell or GN I lA-text element. I 
I Icell. I IAdd 4 to counters. I 
, , I IDo not rewrite 1 
, I , IC003. , 
I , I , , 
IC0041PERPORM exit. IPind all entries inlDo not rewrite I 
, I Ithe BLTNTBL for thelC004. I 
, , I VN whose reference , , 
I I I follows this ele- I I 
, I Iment. Enter I I 
I I Icurrent block num- I I 
I I I ber into these , , 
, , ,table entries. I I 
I I I I I 

,Botes: 

IProcedure Base Register Element: 

Bytes o 1 2-3 

C8 = PN 
CC = GB Register number Plf/Glf Number 

2Procedure Block Number Element: 

Bytes o 4 

C4 Block Number 

I 
I , 
I 
I 
r , 
I 
I 
I , , , 
I , , 
I 
I 
I 
I , , 
I , , 
I 

3These phase 50 Optimization Information elements (COxx) are created by phase 50 from , 
phase 40 Optimization Information elements (43xx). , , 

Pigure 60. Processing for Optimization Information Elements 3 (Part 2 of 3) 
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, 
I ACTION TAKEN BY 
1 I!EANIHG/procedure-Bame, , I 

ICODEI Definition status I PHASE 62 t PHASB 63 I PHASE 64 
I I I I I 
COOSlleturn point from a Add 4 to lCCU!CTR. ISearch BLVHTBL to IPill in displace-

Iperformed procedure ,determine if the Iment of Procedure 
I (GN definition). IBIIT froll the per- Iblock in PGT, using 
IElement is followed by Iformed procedure islProcedure Block 
la GH definition lin the same Proce- number eleaent. 2 

element. Idure Block as the 
Ireturn point. . 
IRewrite GJ defini­
Ition element with­
lout COOS. If 
IPBIPOR! JIlT and 
Ireturn point are in 
Isame block, rewrite 
lelement without 
ICOOS. 

C0061Load instruction 
Ifollowed by an uncon­
Iditional branch. 
I 
I 1 
I 
t 
I 
I 
I B 
I 
I 
I 
I 
I 

• 1 C 
1 
I 
I 
1 
I 
I , ' 

tHot§§,: 

Procedure-nalle IAdd 4 to ACCUftCTI 
defined in same Ifor RI-type branch 
Procedure Block. linstruction to be 

Procedure-name 
defined in dif­
ferent procedure 
block. 

I generated. 
I 
IAdd 8 to lCCUftCTR 
Ifor load of regis­
Iter 11 and RX-type 
Ibranch instruction 
Ito be generated. 
I 
1 

Procedure-name notlEnter procedure-
yet defined. Iname into PBFWDBTB 

lor GJPWDBTB; 
Iresolve procedure­
Iname definition 
Istatus by end of 
IProcedure Block. , 

2Procedure Block Humber Element: 

Bytes o 

C4 

IIf they are not in 
Isalle block, indi­
Icate that register 
111 contains Proce­
Idure Block address 
lof PEIPOI! exit. 
IRewrite elellent 
Iwithout COOS. 
f 

ITurn on LOADSW 
I switch. 
IDo not rewrite 
IC006. 
I 
ITurn on LOADSW 
Iswitch. 
IDo not rewrite 
IC006. 
I 
I 
I 
ITurn OD LOADSW 
I switch. 
IDo not rewrite 
IC006. 
I 
I 
I , 

Block NUllber 

IPill in displace­
I_ent of Procedure 
IBlocks in PGT, 
lusing Procedure 
Iblock number 
lelement. 2 

I 
IWrite RX-type 
Ibranch instrucion 
Ifollowing the C006 
Iload instruction. 
I 
I 
I , 

3These phase 50 Optimization Information elements (COxx) are created by phase 50 from 
phase 40 Optimization Inforaation elellents (43xx). 

Pigure 60. Processing for Optimization Information Elements 3 (Part 3 of 3) 
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PHASE 63 

Phase 63 is the second of the three 
phases that make up the optimizer section 
of the compiler. Its principal function is 
to produce Procedure 11-text, which is 
written on file STS002. Phase 63 produces 
the text according to the information 
supplied from phase 62. Opon completion, 
the text is passed to phase 64 where it is 
used to produce the optimized machine 
language program. Phase 63 also causes the 
Procedure Block assignments to be written 
on SYSLST (SYS006 for LVL option) if the 
LISTX, CLIST, or SY~ options are in effect. 

Phase 63 produces Procedure 11-text from 
Procedure A-text by: 

• Insertinq information for addressinq 
PNs and GNs and Procedure Blocks in 
instructions such as displacements of 
PWs and GNs within a given block and 
the Procedure Block number to be used. 

• Generatinq all remaininq instructions 
fo~ the object program except the load 
instruction elements required. when a 
data-name is only temporarily 
addressable. 

• Reading the- program in ascending order 
of priority if it is segmented. 

The operations of Phase 63 are described 
in Diagram 6. 

INITI1LIZATIOW OP pqAS~ 63 

Routine PHAS63 performs the 
initialization process for phase 63. It 
saves LOCCTR for restoration at end of 
file; relocates all of the TIE addresses, 
and primes all the new tables u£ed by the 
phase, except for the QGNTBt which is 
orimed in routine OBEGIN if there are 
O-routines. If the program is segmented, a 
call to phase 00 i~ issued to rAquest a 
POIYT to the first section of text on file 
SYS001. Otherwise. the initialization 
routine requests phase 00 to read the first 
Procedure A-text buffer from file SYS001. 

CO~ST~UCT:NG PROCEDURE A1-TEXT 

Phase 63 reads Procedure A-text from 
file SYS001 and vrites Procedure A1-text on 
file S'YS002. 
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Procedure A1-Text is described in 
"Sectioll S. Data. Areas." 

CONTltOL ROO'l'rNE 

Routine GET serves as the control 
routine for phase 63 processing of 
Procedure A-text elements. It reads each 
ele.ent of ~rocedure A-text and branches to 
one of several routines for s~ecific 
processing of each type of element. 

For CO elements, macro-type instruction 
elesents, and operation code elements, it 
branches to routines CO, MAC~O, and 
FOOBTT8, respectively. 

For each of the other elements it uses 
the GETBTBL table to branch to the proper 
routine for specific processing of tha.t 
elesent. 

PROCESSING PROGRAMS WITH ONE PROCEDURE 
B1.0CX 

In programs which do not exceed one 
Procedure Block in length and which have no 
Report Writer or Declaratives Section, and 
in which seqmentation does not occur, the 
Procedure Block .ddress is loaded into 
register l' only when the !HTltY macro 
(Q40Q) and/or START macro (4420) of 
Procedure A-text is read. 

PROCF.SSI~G POP BRANCH INSTltOCTIONS 

Routine BRANCH processes the branch 
element following the PH or GN reference. 
It uses the SAVETSL and either the PNtlBTBL 
or GN1.ABTBL table to determine whether the 
PH or GN referenced by this branch is 
defined in the Procedure Block ~hat is 
currently loaded in register ". If the PN 
or GN is defined outside of the Procedure 
Flock currently loaded, a Procedure A1-tert 
eleftent is generated to load register 11 
with the address of the Procedure Block 
which conains the PH or GN definition. 
Routine 3RANCH then generates an RX-type 
Procedure A1-text branch element instead of 
the ~R-type of ~rocedure-A tert so that an 
instruction vill be gener.ated to branch to 
the PN or GN. 

• 

• 

• 

• 

• 
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If the PN or GN is defined within the 
Procedure Block that is currently loaded in 
register 11, the routine merely changes the 
RR-type branch instruction to an RX-type 
branch instruction. The register number in 
the original instruction is changed to zero 
since register 11 is inserted in the branch 
instruction by Phase 64. The PN (CS) or GN 
(CC) number element from the SAVETBL work 
area follows the instruction. 

PROCESSING FOR OPTIMIZATION INFORMATION 
ELEMENTS (C001-C007) 

Phase 63 processing for optimization 
information elements is described in Figure 
60 in the chapter "Phase 62 .• " 

PROCESSING FOR RPT-ORIGIN (04) ELEMENT 

An RPT-ORIGIN (04) element indicates 
that an RLDTBL table entry is to be made 
for this location in the program. The 
location is the pOint of definition (or the 
point of definition plus 4 bytes) of the GN 
for a REPORT-ORIGIN verb. Routine 04 
creates the RLDTBL entry for the location, 
saving the value contained in LOCCTR. It 
sets the high-order byte to hexadecimal 
'10' to indicate the purpose of this entry 
to Phase 64. The entry is used to generate 
text cards at the proper location; but 
phase 64 does not produce an RLD card for 
this type of entry. When the ORG macro 
element is read later, LOCCTR is set by 
phase 64 to the value of LOCCTR at the time 
of the RPT-ORIGIN element. 

PROCESSING FOR ADDRESS REFERENCE (78) 
ELEMENTS 

Address reference elements are generated 
to address data areas. The data areas are 
addressed by means of a displacement from a 
base locator. 

When an Address reference element is 
found in Procedure A-text, routine GET 
branches to routine ADREF for processing. 

PROCESSING FOR ADDRESS INCREMENT (SO) 
ELEMENTS 

When address increment elements occur, 
they follow Address reference elements and 

I indicate that an additional displacement 
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value is to be added to the value indicated 
by the Address reference element to address 
a data-name. 

When Routine GET finds an Address 
increment element in Procedure A-text, it 
branches to routine ADINCR which determines 
whether the sum of the displacement and the 
value contained in the Address reference 
element is less than 4096 bytes. If the 
sum is less, then routine ADINCR adds a 
byte containing X'I 00' to the Address 
reference element and writes the element in 
Procedure Al-text. 

If routine ADINCR determines that the 
sum is 4096 bytes or greater, it adds a 
byte containing X' OE' or X I OF' I' which 
indicates to phase 64 that LA instructions 
are to be generated using either register 
14 or register 15, respectively, to the 
Address increment element and writes the 
element in Procedure Al-text. LOCCTR and 
ACMCTR are incremented by 4 for each 
multiple of 4095 bytes in the added 
displacement. 

PROCESSING FOR INCREMENTED ADDRESS (A4) 
ELEMENTS 

The Incremented address (A4) element in 
Procedure A-text is functionally a 
combination of the Address reference (78) 
and Address increment (80) elements and is 
treated as such by phase 63. Routine ADREF 
(if no load is required, that is, if the 
data-name is already in a register) changes 
the element into a Base displacement 
data-name element (see "Processing for 
Address Reference (78) Elements" in this 
chapter). If it does. the increment 
portion of the Increm~nted address (A4) 
element is written out as an Address 
increment (80) element with the high-order 
bi t of the low-.order byte set to 1 to 
indicate that the increment has already 
been added .• 

COUNTERS USED IN PHASE 63 

While producing Procedure Al-text phase 
63 uses two counters, LOCCTR in COMMON and 
ACMCTR. LOCCTR is used to generate the 
relative displacements of each instruction 
listed and enter target addresses in the 
RLDTBL table. 

For details, see "Making Entries in the 
RLDTBL Table" in this chapter. 

ACMCTR is incremented for all code that 
is to be contained in the completed machine 
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language program. It is used to generate 
the displacements of PN and GN definitions 
within each separate Procedure Block. 
Routines PNDEF and GNDEF build the PNLBDTBL 
and GNLBDTBL tables for this purpose. 
Phase 64 uses these "tables to generate the 
proper displacements. 

BUILDING THE QGNTBL TABLE 

The QGNTBL table lists the Q-routine GNs 
and their corresponding Procedure Block 
numbers. These are needed by phase 64 to 
initialize Q-routines during INIT3 
processing. The table is built from the 
GNLABTBL by Phase 63 at each GNDEF 
following the Q-BEGIN macro-type 
instruction (4440) element. 

MAKING ENTRIES IN THE RLDTBL TABLE 

RLD entries are made to: 

• Resolve VN addresses 

• Resolve the GNs for REPORT-ORIGIN verbs 

• Produce RLD-text for the linkage editor 

An RLD entry contains the relative address 
within the object module for the entry 
item. 

Before an entry is made, the RLDTBL 
table is sorted. RLDTBL entries are 
created by phases 63 and 64: the RLDTBL 
table is completed and processed by phase 
64. Processing the RLDTBL table entails 
writing RLD-text in some cases. At object 
time, the linkage editor relocates 
addresses contained in the RLD-text. (Not 
all RLD entries cause RLD-text to be 
written. ) 

Routines PNDEF, GNDEF, and STARTMAC 
enter the relative address of an address 
constant in the RLDTBL table as well as the 
target address. 

Routine D4 makes entries for locations 
associated with REPORT-ORIGIN verbs. It 
sets a bit to indicate to phase 64 that 
RLD cards for these entries are not be 
produced. For details on these entries, 
see "Processing for RPT-ORIGIN (04) 
Elements" above. 

PROCESSING IN A SEGMENTED PROGRAM 

The processing of segmented programs is 
dependent on the LANGLVL option. In 
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general, LANGLVL(2) segmented programs do 
not appear to be segmented to phase 63, 
since the S~GLMT byte in COMMON has been 
reset to X'FF' by phase 51. 

I 
When a program is not segmented, or the 

program was compiled with LANGLVL(2}, 
phase 63 reads Procedure A-text from file 
SYSOOI in the order in which it was 

/
written. When a program is segmented and 
compiled LANGLVL(I), Procedure A-text is 
read in order of ascending priority so that 
the procedure instructions for the root 
segment are processed first. 

Routine PHAS63 first determines whether 
the program is segmented by checking SEGLMT 
in COMMON. If SEGLMT does not contain 
X'FF', the routine relocates SEGTBL and 
indicates to phase 00 that a POINT macro 
instruction is to be issued to access the 
root segment in Procedure A-text. 
Processing of Procedure A-text begins at 
that point. 

When routine MACRO comes to the end of a 
section_ it branches to routine SEGBRK, 
which determines whether the end of the 
section is also the end of a segment. If 
it is the end of the segment, the routine 
zeros out LOCCTR and ACMCTR and points to 
the next segment of next highest priority: 
the routine also calls the routine SAVTCTBL 
to save the address of the end of the root 
segment, which is either the address of 
INIT2 or, if COUNT is in effect, the 
address of the COUNT table. If it is not 
the end of the segment, the routine points 
to the next section of the same priority. 
When the end of the SEGTBL table is 
reached, control passes to routine EOF. 

PROCESSING AT END OF FILE 

When all segments have been processed or 
at end of file in an unsegmented program~ 
routine EOF calls routine RLDSORT to sort 
the final RLD entry. 

Then it releases the tables used by 
phase 63, except for the PNLBDTEL, 
GNLBDTBL, VNPTY, VIRPTR, LTLTBL, BLASGTBL, 
GNATBL, PNATBL, QGNTBL, and RLDTBL tables 
which are passed to phase 64. Finally, it 
restores LOCCTR, and returns control to 
phase 00. 

• 

• 

• 

• 
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Phase 64 is the third of the three 
phases which make up the optimizer section 
of the compiler. It completes the 
necessary processing to produce the 
machine-language program. The major 
functions of phase 64 are: 

• Processing Data A-Text and completing 
the RLDTBL table. 

• Processing,Procedure A1-text, and 
entering displacements into the 
instructions generated in phase 63. 

• writing object text and RLD-text from 
the RLDTBL table. 

• writing object text from Procedure 
A1-text 

• Writing object text for the INIT2, 
INIT3, and INIT1 routines of the object 
program, in that order. 

• Building the QTBL and ERRTBL tables. 

• Processing DEF-text, E-text, and 
REF-text. 

OUTPUT OF PHASE 64 

The output of phase 64 depends on the 
options specified by the user. The LISTX, 
CLIST., LINK (or CATAL), and DECK options 
are processed by phase 64 in the same way 
as they are processed by phase 60. For 
details, see "Output of Phase 60" in the 
chapter ·Phase 60." 

If the SXREF, XREF, VERBREF, or VERBSUM 
option is in effect, Procedure Ai-text is 
used to create REF-text and to write it on 
file SYS004. This text, containing an 
element for every data-name, file-name, and 
procedure-name in the program, is used by 
phase 61 to produce a cross-reference 
listing. DEF-text, which is also produced 
in response to the specification of the 
SXREF, XREF, VERBREF, or VERBSUM option, is 
read by phase 64 from file SYS004 and 
passed to phase 61 on file SYS001. 

COMPLETING THE RLDTBL TABLE 

Phase 64 reads Data A-text from file 
SYS004 befor.e it reads Procedure A1-text 
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PHASE 64 

from file SYS002. It does this because 
Procedure A1-text for segmented programs 
has been written by phase 63 in order of 
ascending priority with the root segment 
tirst. Before phase 64 reads Procedure 
A1-text, therefore, it must complete all 
RLD entries for the root segment. 

The primary function of Data A-text 
processing is to place values in fields in 
the data area or in the global t.ables in 
the object module. Each element causes 
either the generation of an object text 
element or the creation of an entry in the 
RLDTBL or QTBL table. Routine RLDSORT is 
used to make entries in the RLDTBL table in 
sorted order. Some RLDTBL table entries 
are later written out as relocation 
dictionary (RLD-text) entries for the data 
area and as object text. Other entries 
(for the global tables ) will be written 
out as object text only (these will be 
relocated by the object program). 

File SYS004, from which Data A-text is 
read, also contains E-text, generated by 
phases 10 through 63, and DEF-text for the 
cross-reference listing if the SXREF, XREF, 
VERBREF~ or VERBSUM option was specified. 
Figure 57 in the chapter "Phase 60" 
illustrates the contents of this file when 
it is read by phase 64. E-text and 
DEF-text are processed by phase 64 in the 
same way as they are processed by phase 60. 
Figure 58 in the chapter "Phase 60" 
describes how each type of elerrent is 
processed. 

After end of file on SYS004, Procedure 
A1-text is. processed. 

COMPLETING THE MACHINE LANGUAGE PROGRAM 

Routine SE6000 reads Procedure A1-Text 
from file SYS002. Since Procedure A1-Text 
has been written by phase 63 in order of 
ascending priority with the root segment 
first, routine SE6000 reads the text 
sequentially for segmented programs, as 
well as for non-segmented programs. 

The special processing done by phase 64 
for Procedure A1-text elements is described 
in Figure 61 "Processing of Procedure 
A1-text." All other Procedure A1-text 
elements are processed by phase 64 in the 
same way that phase 60 processes Procedure 
A-text elements. See "Procedure A-Text 
Processing" and Figure 56 "Processing of 
Procedure A-Text" in the chapter "Phase 
60." 
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r--------------T------------------------------------------------------------------------, 
~:~~=-~~~-::~=-t------------------------------~:~~~~-::~:~------------------------------~ • 
178 I If the i field contains X'03' the BL, BLL, SBL~ or SBS indicated is I 
I address J already loaded. Process in the same way as phase 60 does. Otherwise, I 
I reference J save contents of print buffers and generate load of register 14 or I 
I I register 15 with the BL, BLL, SBL, or SBS indicated by the high-order I 
I I bit of the i field. If the bit is on, use register 15; if it is off, I 
I I use register 14. Restore buffers and complete processing in the same I 
I I way as phase 60 does. I 
~--------------t------------------------------------------------------------------------~ 
180 I If appended byte is not zero. print buffers are saved. One LA instruc-I 
I address I tion is generated for each multiple of 4095 in the sum of the displace-I 
I increment I ment saved for the 78 (or DO) and 80 elements. Buffer is restored; itsl 
I I displacement field is replaced by the amount in excess of the final I 
I I multiple of 4095. Value of the 80 element is included in the symbolic I 
I I field as "+NNN." I 
.--------------f------------------------------------------------------------------------~ 
IBC Q Generate 3 DC .instructions, used as parameters by the GO TO ••• DEPEND- I 
I segmentation lING ON and Segmentation subroutines. Code generated is as follows: I 
land GO TO... I I 
IDEPENDING ON I DC X'priority' I • 
Icall parameter I DC X·Procedure Block number' I 
I I DC X2'displacement, with Procedure Block' I 
~--------------+------------------------------------------------------------------------i 
IC4 I Add displacement within PGT of Procedure Block cell (or OVERFLOW cell) I 
I procedure I to each instruction that establishes addressability for a Procedure I 
Jblock number I Block. Use PRBLDISP cell set in COMMON by purpose. I 
~--------------+------------------------------------------------------------------------~ Ica I Enter displacement in branch instructions generated by phase 63, I 
Iprocedure basel using PNLBDTBL. I 
Iregister for I I 
IPNs I I 

t~~------------t-;~~~;-di;~l~~~;~~~-i~-b;~~~h-i~;~;~~~i~~;-~~~~;~~~d-b;-~h~;~-~3~-------1 • 
Iprocedure basel using GNLBDTBL. I 
Iregister for I I 
IGNS I I 
~--------------+------------------------------------------------------------------------~ 
100 ~ Specifies actual register number, displacement from start of area con- I 
Ibase displace-I trolled by base register, and a data-name dictionary pointer. Write I 
Iment data-name I base and displacement; branch to routine for processing dictionary I 
I J pointer. I 
~--------------~------------------------------------------------------------------------i I *This table describes only those elements which are unique to Procedure Ai-text. All I 
I other elements are identical with their counterparts in Procedure A-text, and are I • 
I processed by phase 64 in the same way as they are processed by phase 60. See I 
I "Processing of Procedure A-text" in the chapter "Phase 60." I L _______________________________________________________________________________________ J 

Figure 61. Processing of Procedure Al-Text* 
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INITIALIZATION ROUTINES 

After Procedure A1-text has been 
processed, the initialization coding is 
generated. Routines GI~IT1, GINIT2, and 
GINIT3 generate the code for INIT1, INIT2~ 
and INIT3, respectively. The three 
initialization routines, in the order in 
which phase 64 writes them, are INIT2., 
INIT3, and INIT1. All three are resident 
in the root segment if the program is 
segmented. 

INIT1 sets up address constants for the 
program's TGT., PGT, and first executable 
instruction, and for the three 
initialization routines. It then transfers 
control to INIT2 if the program is a 
subprogram, or to INIT3 if it is not • 

INIT2 is executed if the program is a 
subprogram or is entered at a secondary 
entry point. It establishes standard 
subroutine linkage. Control then passes to 
INIT3 which sets up base registers, 
relocates addresses, and transfers control 
to the proper point in the program to begin 
execution. (For a more complete 
description of these three routines, 
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including the generated code, see "Appendix 
B. Object Module.") 

RLDTBL TABLE PROCESSING 

~fter the initialization routines are 
generated (after Procedure Division or root 
segment processing>, the RLDTBL table is 
processed. Indirect address constants are 
resolved. Object text is written for items 
that are in the global tables. This text 
consists of address constant definitions 
that will be stored in the global tables at 
execution. time. No RLD-text is required 
for these items, because the addresses are 
relocated during program execution by 
routine INIT3. However, in a nonsegmented 
program., RLD-text is written for relocating 
all Procedure Block cells contained in the 
PGT. Object text is also written for data 
area address constants (obtained from 
address constant and indirect address 
constant definitions>. For the data area 
address constants, RLD-text is written so 
that the linkage editor can relocate the 
addresses. 
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PHASE 61 

The function of phase 61 is to produce a 
cross-reference listing on SYSLST (or 
SYS006 for LVL option). The phase is given 
control only if the SXREF, VERBREF, 
VERBSUM, or XREF compiler option was 
specified by the user. The transfer of 
control is described under "processing 
Between Phases" in the chapter "Phase oo.n 

Phase 61 tests the PHZSW2 byte in COMMON 
to determine whether the option specified 
is SXREF. If SXREF is in effect, phase 61 
generates an alphabetically ordered 
cross-reference listing. Phase 61 tests 
the PHZSW4 byte in COMMON to determine 
whether the option specified is VERBREF or 
VERBSUM. If VERBREF is in effect, phase 61 
produces the verb cross-reference listing. 
If VERBSUM is in effect, phase 61 produces 
only the verb summary listing. Otherwise, 
XREF is in effect and a cross-reference 
listing ordered by source statement 
sequence is generated. 

Phase 61 performs the following 
operations: 

• Reads DEF-text into storage until 
either storage is filled or end-of-file 
is reached. It creates a DATA record 
and, if SXN.EF·is in effect, a CONTROL 
record, for each DEF-text element. For 
SXREF~ the CONTROL records are used in 
sorting the external names. 

• Reads REF-text and appends references 
to the proper DATA record (or OVERFLOW 
record) if the definition has been read 
into storage. 

• Prints each DATA record and its 
associated OVERFLOW records. 

These three operations constitute the 
fundamental cycle which is repeated until 
all DEF-text has been processed. 

DEF-text for verbs has the same format 
and is processed in the same manner as 
DEF-text for data-names. Similarly, 
REF-text for verbs (VERBREF only) has the 
same format and is processed in the same 
manner as REF-text for data-names. The 
only special processing for verbs is the 
recognition of the first verb-element and 
the first procedure-name thereafter. 

During phase initialization, Phase 61 
uses the GETALL routine in TAMER to get all 
available storage for use in creating the 
DATATBL table, OFLOTBL table, and the 
CNTLTBL table (if the SXREF option is in 
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effect), which contain the DATA records., 
OVERFLOW records, and CONTROL records, 
respectively. It does not, however., use 
TAMER routines to access these tables. 
phase 61, therefore, is able to construct 
tables occupying more than 32K bytes. 

PRODUCING A SOURCE ORDERED CROSS-REFERENCE 
LISTING 

The maximum amount of space is obtained 
for the DATATBL and OFLOTBL tables by a 
call to GETALL in phase 00.. An algorithm 
is used for dividing the area into two 
parts, one for the OFLOTBL and one for the 
DATATBL. 

The DEF-text is read from file SYS001 
where it was written by phase 60, or 64 .• 
There is one element of DEF-text for each 
data-name, file-name, and procedure-name in 
the sourc~ program. The text on file 
SYS001 is read into storage and the 
contents of each element are moved into the 
corresponding area in a DATA record. This 
is repeated until all assigned DATA records 
(for which there was space) are filled with 
DEF-text. One DATA record is created from 
each DEF-text element~ 

The REF-text is read from file SYS003 
or, if OPT is in effect., from file SYS004 
There is one element of REF-text for each 
time a name is referred to in the source 
program. The text on file SYS003 or SYS004 
is read, one element at a time, until 
end-of-file is reached. 

In the REF-text, for a data-name or 
file-name, the internal name is the 
dictionary pointer assigned by phase 22. 
For a procedure-name, the internal name is 
the PN number assigned by phase 11. The 
setting of a bit in each entry indicates 
whether it contains a dictionary pointer or 
a PN number. When a REF-text element is 
read, the high-order bit of the referencing 
card number is tested to determine whether 
the reference is to a data-name or to a 
procedure-name. This test is made in case 
a dictionary pointer and a PN number 
happened to have the same bit 
configuration. 

If the DEF-text element for the 
referenced data-name or procedure-name was 
processed in this cycle, the DATA record is 
in storage. For a REF-text element for a 
data-name, a binary search of the DATATBL 
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table is made to locate the matching DATA 
record for the data-name. A REF-text 
element for a procedure-name is matched 
directly by means of an algorithm with the 
DATA record for the procedure-name. If a 
match is not found, the REF-text element is 
ignored. If a match is found, the 
referencing card number contained in the 
REF-text element is placed in the DATA 
record, or if it is full, in an OVERFLOW 
record which was chained to it when the 
first overflow record was needed. If the 
current OVERFLOW record is full, another 
OVERFLOW record is added to the chain" and 
the referencing card number is inserted in 
the first three bytes of the record. If 
no space is available for the OVERFLOW 
record; the DATA record containing the last 
DEF-text element read is taken out of the 
DATATBL and the space is assigned to the 
OFLOTBL. The space is divided into three 
OVERFLOW records which are placed on the 
overflow free chain. Before the 
referencing card number is placed in the 
newly designated OVERFLOW record, the 
REF-text element is rechecked to ensure 
that the matching DATA record was not just 
deleted. At end-of-file., the REF-text file 
is closed. 

At the end of the cycle, each DATA 
record and its associated OVERFLOW records 
are printed on SYSLST (or SYS006 for LVL 
option) • 

If this is the last or only cycle, 
processing is completed when all names, 
defining card numbers, and referencing card 
numbers in main storage have been printed. 
If this is not the last cycle, DEF-text is 
again read into main storage. (If it was 
necessary to split one or more DATA records 
into OVERFLOW records in the preceding 
cycle, the DEF-text file must be rewound, 
and the DATATBL and OFLOTBL set back to 
their original lengths. REF-text must also 
be reread. Names are read and ignored 
until the last name processed in the 
preceding cycle is reached.) Data records 
are created for unprocessed names and the 
cycle continues with the reading of 
REF-text. 

PRODUCING AN ALPHABETICALLY ORDERED 
CROSS-REFERENCE LISTING 

The maximum amount of space is obtained 
for the DATATBL. OFLOTBL, and CNTLTBL 
tables by a call to routine GETALL in Phase 
00. An algorithm is used for dividing the 
space among the three tables. 
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The DEF-text is read from file SYS001. 
The text is read into storage and the 
contents of each element are moved into the 
corresponding area in a DATA record. This 
is repea~ed un~il all assigned DATA records 
(for which there was space) are filled with 
DEF-text. One DATA record and one CONTROL 
record are created for each DEF-text 
element. The CONTROL records are used in 
sorting the external names., which is done 
as the DEF-text is read. 

The REF-text is read from file SYS003, 
or, if OPT was specified., from file SYS004. 
The text on file SYS003 or SYS004 is read, 
one element at a time, until end-of-file is 
reached and the bit is tested as described 
in "Producing a Source Ordered 
Cross-Reference Listing." A search of the 
DATATBL table is made for the matching DATA 
record and if it is found, the referencing 
card number is placed in the DATA record, 
or if it is full, in an OVERFLOW record 
chained to it. If the current OVERFLOW 
record is full, another OVERFLOW record is 
added to the chain, and the referencing 
card number is inserted in the first three 
bytes of the record. If no space is 
available for an OVERFLOW record, the DATA 
record which is last on the chain of sorted 
DATA records is split into three OVERFLOW 
records which are placed on the overflow 
free chain. Before the referencing card 
number is placed in the newly designated 
OVERFLOW record" the REF-text element is 
rechecked to ensure that the matching DATA 
record was not just deleted. If a matching 
DATA record is not found, the REF-text 
element is ignored. At end-of-file, the 
REF-text file is closed. 

At the end of the cycle, each DATA 
record and its associated OVERFLOW records 
are printed in alphabetical order on SYSLST 
(or SYS006 for LVL option). The lines 
printed give the external name (from the 
DEF-text element), the card number of the 
statement in which the item was defined 
(from the DEF-text element), and the card 
numbers of all the references (from the 
REF-text elements). 

If this is not the last or only cycle, 
DEF-text is again read into storage. 
(Whenever more than one cycle is required 
to process the entire DEF-text file. the 
file must be rewound.> Names are read and 
each name is compared with the last name 
processed in the preceding cycle. If the 
name read alphabetically precedes the last 
name processed, it has already been 
processed. If the name read alphabetically 
follows the last name processed" the cycle 
continues with the creation of DATA and 
CONTROL records • 
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PHASE 70 

Phase 10 (ILACBL10) generates all the 
compiler diagnostics for source program 
errors. Its input consists of E-text from 
phases 01 through 51 that is either in 
storage or on SYS003. If no output from 
phases 60~ 62~ 63, or 64 has been requested 
or if a message of sufficient severity has 
been generated and the SUPMAP option is in 
effect, phases 60, 62~ 63 and 64 text 
processing is bypassed, and phase 10 reads 
its input from SYS004.· Its output consists 
of completed messages, which are written on 
SYSLST (or SYS006 for LVL option). If it 
finds that the name of the program is 
ERRMSG, phase 70 also produces an error 
listing of all error messages in numerical 
order. 

INPUT FROM PRIOR PHASES 

Phases 04 through 51 produce E-text in 
the same manner. Whenever a processing 
routine detects a source program error., it 
writes out message definition elements of 
E-text described in "Section 5. Data 
Areas." 

If parameters are associated with the error 
message, the phase sets up a message 
parameter entry immediately after the error 
entry. 

Phase 04 writes E-text for BASIS and 
COpy statements on SYS003. Phase 10 writes 
E-text intermixed with Data A-text on 
SYS003. Phase 21 reads E-text., 
interspersed with other texts, from SYS003. 
It writes the E-text back onto SYS004 
without change, along with Data A-text and 
its own E-text. Phases 12 and 11 writes 
the E-text produced during PO-text 
processing on SYS002 intermixed with the 
PO-text. From then until phase 51, E-text 
is added to the Procedure IC-text stream as 
errors are encountered. Phase 51 isolates 
this E-text and writes it, together with 
its own, on SYS004. Phase 60 or phase 64 
encounters E-text on SYS004 during its 
operations. To avoid extra input/output 
operations, phase 60 or phase 64 attempts 
to save the E-text in a storage area, the 
ERRTBL table. The ERRTBL table" however, 
is of a fixed size. If all the E-text 
cannot be saved in ERRTBL phase 60 or phase 
64 writes the E-text on SYS003 for phase 70 
to read. (ERRTBL is of a fixed size to 
allow all available space to be assigned to 
the RLDTBL during phase 60 processing.) 
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PHASE 70 ERROR PROCESSING 

upon receiving control from phase 00, 
phase 70 uses the PARTBL, EACTBL" and 
PHxERR tables, along with E-text., to 
construct error messages which it then 
writes out. 

THE PARTBL AND EACTBL TABLES 

The PARTBL table is a fixed table 
assembled as part of the phase and not 
handled by TAMER routines. It contains 
pointers to all possible error message 
parameters (COBOL words, verbs, operations, 
etc.) that are not programmer-supplied 
names. The pointer is a displacement from 
the beginning of all parameters to the 
parameter for that entry. Its entries are 
of the form: 

r-----------, 
I 2 bytes I 
~-----------i 
JPointer to I 
I parameter I L ___________ J 

The EACTBL table is a fixed table 
assembled as part of the phase and not 
handled by the TAMER routines. It contains 
pointers to error statements which describe 
what compiler action was taken because of 
the error; for example" "STATEMENT ACCEPTED 
AS WRITTEN." Its entries are of the 
following form: 

r-----------, 
I 2 bytes I 
~-----------i 
IPointer to I 
I statement I L ___________ J 

The pointer is a displacement from the 
start of the list of actions to the start 
of the action for this entry. 

THE PHXERR TABLE 

The PHxERR tables are fixed tables 
assembled as part of the phase and are not 
handled by TAMER routines. For each 
message, an entry is made in the 
appropriate PHxERR table, where x has the 
following values: 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• I 

0 = Phase 00 
1 = Phase 04 (BASIS/COPY) , 10, 

11, or 12 
2 = Phase 20, 21, 22, or 25 
3 = Phase 30 or 35 
4 Phase 40 or 45 
5 = Phase 50 or 51 
6 = Phase 60, 62, 63, 64., or 65 

Each entry is of the following form: 

r-------------------, 
12 bytes I 
~-------------------~ IPointer to text of J 
tappropriate message I L ___________________ J 

The pointer is of the form of a 
displacement of the specific message from 
the start of messages for that phase. 

The message text is found in phase 70 
starting at label TX1000. 

GENERATING MESSAGES 

The XNORML routine scans each E-text 
item in turn. It first moves, into work 
area XU6REC., the card number., the message 
and phase numbers., and the severity code 
listed in the entry as follows: 

bnnnnnbbILApxxxI-s 

where: 
b 

nnnnn 

p 

xxx 

indicates a blank 

is the compiler-generated number of 
the statement containing the error 

indicates the phase in which the error 
occurred, where: 

0 = Phase 00 
1 Phase 04, 10, 11, or 12 
2 = Phase 20, 21, 22, or 25 
3 = Phase 30 or 35 
4 = Phase 40 or 45 
5 = Phase 50 or 51 
6 Phase 60, 62, 63, 64, or 65 

is the number of the message 
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s 
is the severity code, as follow~i 

W = warning 
C = conditional 
E = error 
0 = disaster 

Routine XNORML next uses the pointer in 
the corresponding PHxERR table entry for 
.the E-text entry to find the text of the 
message itself. It places the text in work 
area XU6REC. It scans the text entry for 
the presence of the symbols $, =, and /. 

The symbol $ indicates that a parameter 
following the E-text for this message must 
be inserted at this pOint. Parameters are 
taken either from the parameter entry 
itself or from the location pOinted to 
indirectly through the PARTBL by the value 
field of the parameter entry. 

The symbol = indicates that an error 
action message must be added. In this 
situation., a number directly follows the = 
symbol. Phase 70 uses this number as a 
pointer to determine the displacement into 
the EACTBL table for the pointer to the 
appropriate error action message. 

The symbol/indicates that this is the 
end of the text for this message • 

The error action messages are in phase 
70, starting at label EACTOO. Routine 
XNORML moves the error action message into 
the work area immediately following the 
text for the message. Routine XPUT then 
writes the message on SYSLST (or SYS006 for 
LVL option). 

ERROR MESSAGE LISTING 

At phase 70 initialization, control 
transfers to a string routine to generate a 
comprehensive listing of all compiler 
messages if the PROGRAM-IO is ERRMSG. The 
SEVTBL table and SC MACRO instruction are 
used for this purpose. A description of 
the listing is given in "Section 6: 
Diagnostic Aids." 
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FIPS PROCESSING 

The FIPS processing phases (Ss) cannot 
handle programs with syntax errors ih the 
source. If phase 70 finds any errors of 
greater severity than W, a flag is set in 
COMMON (INFOMSG) to prevent FIPS 
processing. In addition, some warning 
messages cause the flag to be turned on. 
Those that do not, have a bit (X'20') set 
on in their SEVTBL entry, indicating an 
informational message. (Messages that do 
not cause the above flag to be turned on 
can be identified in the error message 
listing by an action code of 'L'.) 

Certain information needed by the FIPS 
processing phases to do a limited amount 
of semantic checking is sent through the 
compiler in the form of special 'error' 
messages. These messages are distinguished 
by a phase-identification field of 15. 
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When phase 70 discerns a message with 
this phase identification, it does not 
output it, but instead enters it into one 
of two Tamer tables, which are then passed 
on to Phase SO for processing. 

FIPSMTBL holds all such messages with a 
message number higher than 255. The high 
message number indicates a potential error, 
depending on FIPS level. 

FIPSPTBL holds the parameters (not the 
messages) for all such messages with 
message numbers less than 256. {The 
'messages' are meaningless and serve only 
to carry the parameters through the 
compiler. These parameters constitute the 
list of all FDs and all file records 
defined in the Data Division, and serve as 
an abbreviated dictionary for the FIPS 
phases. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

The function of Phase 80 is to flag the 
COBOL source statements that are at 
variance with the Federal Information 
Processing standard (FIPS). The phase is 
given control only if the LVL compiler 
option is specified by the user or was 
defined as the default value at 
installation time. The transfer of control 
is described under "Processing Between 
Phases" in the chapter "Phase 00." 

When phase 01 determines which level of 
flagging has been specified (A = low; B = 
low intermediate; C = high intermediate; D 
= full standard), the level is stored in 
the System Communication Region. Phase 80 
picks up the level from there via the COMRG 
macro: the LINECOUNT for the listing output 
is also picked up. 

Input to phase 80 is the COBOL source 
program listing and other data on the 
SYS006 utility data set • 

When FIPS processing has been requested, 
the source program is written on SYS006 by 
phase 01 if no Lister options are in effect 
or by phases 10, 12, and 11. 

The output of Phase 80 is written on 
SYSLST. It consists of the COBOL source 
program listing flagged according to the 
specified level of the F,ederal Information 
Processing standard and other data written 
~n SYS006 during compilation. However, if 
the LST option is in effect, the listing of 
the source program will be suppressed to 
avoid duplicating the Lister option 
listing; FIPS messages will be printed. 

I 
If INFOMSG in COMMON is on, ILACBL80 

puts out error message number lLA8008 and 
does not process the source program. 

Phase 80 performs the following 
functions: 

• Scans each Division of the COBOL source 
program. 
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PHASE 80 

• Generates diagnostic messages for 
exceptions to the standard. 

• Writes the source program and messages 
on SYSLST. 

SCANNING THE SOURCE PROGRAM 

The source program is scanned by the 
four scanning routines of Phase 80.. They 
are IDSCAN;, ENVSCAN, DATASCAN, and 
PROCSCAN; they process the Identification, 
Environment, Data, and Procedure Divisions, 
respectively. These routines are under 
control of the ILACBL80 routine and they 
use the GETLINE, PUTLINE, GETWORD, CHKCOPY, 
CHKGLBLS, MSGHNDLR, and VERBCHK routines. 

The scanning routines call the GETLINE 
routine to read a line of the source 
program and the GETWORD routine to 
determine each word of the line. 
Subroutines in each scanning routine check 
eact. word to see if it meets the FIPS 
standard. Diagnostic messages are issued 
for exceptions to the standard. 

GENERATING DIAGNOSTIC MESSAGES 

When an exception to the FIPS standard 
is discovered in the source program, the 
MSGHNDLR and MSGWRITE routines are called 
to format the diagnostic message and to 
write it on the output data set • 

Each Division scanning routine contains 
the text of the messages that are issued by 
that routine. When the MSGHNDLR routine is 
called, the address of the message is 
passed to the routine. The routine formats 
the message for printing by the MSGWRITE 
routine. 

WRITING THE SOURCE PROGRAM 

Each time the GETLINE routine is called 
by one of the scanning routines, it reads a 
line of the source program and then calls 
the PUTLINE routine to write the line on 
SYSLST. After the line is written on the 
output data set, control is returned to the 
scanning routine for FIPS processing. 
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FLOWCHARTS 

This chapter contains flowcharts of all 
the phases of the compiler. There is an 
overall flowchart for each phase, followed 
in most cases by more detailed flowcharts 
of the major routines in the phase. Also 
provided is a set of flowcharts for a 
typical Report Writer subprogram generated 
by the compiler. 
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SECTION 3. PROGRAM ORGANIZATION 

The contents of this chapter are: 

1. Explanation of flowchart symbols 

2. Phase flowcharts (Charts Al through 
TA) 

3. Report Writer Subprogram flowcharts 
(Charts UA through UT) 
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Explanation of Flowchart Symbols 
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Chart M. 
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Overall Logic (Part 1 of 8) 
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Chart AA. Phase 00: Overall Loqic (Part 2 of 8) 
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I Chart AA. Phase 00: Overall Logic (Part 4 of 8) 
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I Chart AA • Phase 00: Overall Logic (Part 5 of 8) 
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Chart AA. Phase 00: Overall Logic (Part 6 of 8) 
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Chart M. Phase 00: Overall Logic (Part 7 of 8) 
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Chart AI. Phase 00: TAMER Initialization Routine 

Calculate and 
store end-of-
phase-address 

Compute length of 
TAMER area and 
initialize MASTAM 

Set up fust 
TAMM for 
hash table 

TUPALMFA 

Update length 
and address of 
main free area 

Zero out current 
section indica tor 

TPACK 

Squeeze all tables 

TGETSPC 

Enlarge the tamer-
managed area 

Point 
R3 to DICOTTAMM 
R6 to DICOT table 
R 7 to first byte 
after DICOT table 

8 

158.8 Section 3. Program Organization 

Increment R 7 
to next entry 

Check DICOT 
entry whether 
section is in core 

Check whether 
one more section 
fits into main 
free area 

TREADSEC 

Read section 
into core 

TUPLMFA 

Update length of 
main free area 

TUPNSCTI 

Update number of 
in-core sections 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• i 

Chart AJ. Phase 00: TAMER Subroutine TPRlME 

TPRIMENI 

Save registers R14 
and R6 - RIO 

Point R3 to TIB 
and relocate it 
(if not yet) 

Initialize TIB 
from parameter 

Get requested 
length in R2 and 
round to word 
boundary 

Q 
~ 

Entry for internal calls. 

Initialize R5 with 
pointer to 1 st T AMM 

Increment RS to 
next TAMM 

Licensed Material - Property of IBM 

Flowcharts 158.9 



Licensed Material - Property of IBM 

Chart AR. Phase 00: TAMER Subroutine TPRIME (Part 2) 
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Restore registers 
6 -10 

Restore registers 

RETURN 

TADDTAM 

Get TAMM and 
update 

MoveTAMM 
address to TIB; 
Store number of 
bytes and TIB-pointer 

( RETURN) 

1 TAMER subroutine TINSERT, 
indicating space only for one entry. 

2 TAMER subroutine TINSERT, 
indicating big enough free T AMM. 
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Chart AM. Phase 00: TAMER Subroutine TINSERT 

TINSERT 

Get address of 
TAMM in R6; 
Length of entry 
in R2 

TERR ORI 

TERR OR2 

TPRIMEN 

Call PRIME for 256 
additional bytes in 
MFA (main free area) 

TUPALMFA 
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reduce length of 
MFA 

Update TAMM 
lengths; setup R2 
and R3 
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Chart AN. Phase 00: TAMER Subroutine TINSERT (Part 2) 

ERT3 ~ 
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and update 
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Move table to new 
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TINSERTA 

Update TAMM 
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and R3 
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used length; put 
new TAMM address 
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TINSERTB 

Update TAMM 
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end-of-tables in R9, 
new address of end-
of-tables in RIO, 
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TMVTBLHI 

Slide the tables 
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TUPTAMS 

Update the 
affected TAMMs 

TUPALMFA 

Update MFA (main 
free area) address 
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TINSERTA 

Update TAMM 
lengths; set up 
R2 and R3 
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Chart AO. Phase 00: TAMER Subroutines TMVTBLHI and TMVTBLLO 
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when difference 
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for MVC instruction 
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Chart AP. Phase 00: TAMER Subroutine TREADSEC 

TREADSEC 
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DICOT 

POINTR 
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Get section 
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READ 
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CHECK 

Wait for I/O to 
complete 

Store new corc 
address into DICOT 
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Chart AQ. Phase 00: TAMER Subroutines TNEWSEC and TGETSEC 
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Point TIB to TAMM 
before given T AMM 

TSADICOT 
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table; get offset 
in R3 

TPRIMEN 

Request 512 bytes 
from PRIME routine 

TUPLMFA 

Reduce length of 
MF A (main free area) 
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of new 
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Chart AR. Phase 00: TAMER Subroutine TPACK 
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Point RIO to MFA 
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TAMM 

Point R6 to next 
TAMM; point RIO 
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table 

Point RIO to first 
unused byte in 
table; get number of 
unused bytes in R9 

Yes 

Point RIO after 
table 

Compute in RIO 
address of fllst 
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Update number of 
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TAMM 

Increment RS to 
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for address of next 
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end~ 

~ 
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Chart AS. Phase 00: TAMER Subroutine TPACK (Part 2) 

~ y 
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Scan the T AMM 
table for the last non­
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Point R8 to the 
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byte of the table 
of this TAMM 
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total length of all 
tables to be moved 

Registers now 
contain: 
R8length 
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RIO new address 

TMVTBLLO 

Move the inter­
vening tables down 
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TUPTAMS 

Update the pointers 
in the TAMMs 

TMVTBLLO 

Move the TAMMs 
down as well 

Update TIB of first 
newTAMM 

CKIO ~ 
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length of the MFA 
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Chart AT. Phase 00: TAMER End-of-Phase Routine TEOP 

Get phase-number 
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TEOPP51 
(phase 51) 
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TEOPPH64 
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TEOPPH51 

SKPI 
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Chart AU. Phase 00: TAMER End-of-Phase Routine TEOP (Part 2) 
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TPACK 

Pack tables as 
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Chart AV. Phase 00: TAMER Subroutine TSPILL 
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Chart AW. Phase 00: TAMER Subroutine TSPILL (Part 2) 
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Chart DA. Phase 11 (ILlCBt11) Overall togic 
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Chart EA. Phase 12 (ILACBL12) Overall Logic 
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• Chart EB. Phase 12: PLUSH Routine 
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Chart PA. Phase 20 (ILACBL20) Overall Logic 
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Chart PD. Phase 20: PIL!ST Routine 
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Chart PC. Phase 20: WSTSCT, LIWKST, and BEPOBT Bo.utines 
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Chart I'D. Phase 20: 

····1'··· .. ···· • • 
• LMIX'1' • • • .. · .... r .. · .. 

LDTIXT Routine 

I'···.. GSPI~i •• 12 •••••••••• . * *. • • 
• :. UiDl1 .:.~>: .lgBliKcU881 : 

*. .* • • *..* • • .... ~ .... · .. T .... · .. 
•• '1n .. .J::-.-.. -.-.-.-.--------' 

• • 
: i1ilYIJI : 
: nQ:taI"or : ...... 1·...... ne ... 

01 •• • •••• 02 •••••••••• 

•• ~C S I ;' •• ns : 'll:'1'I 00'1' to : •• noDlo It .~).llIIIS 110 It tS • •• crion •• • 01 STSOO • *..* • • •• •• • •••••••••••••••• 
·10 I 

.. 'tt ... ..J:'-.. -.-.-.-.-.-------­
• • : 11I1!,il IU'1' : 
• • • • 

• ••• • • . • III • ..... .-, 
'!LIU •• u.t •••••••• 

: ilfiU'1'~o~, : 
:ninWUltOf'1'lll: • • • •••••••••••••••• 

J 
.*.' III •• •••• • CILL • 

.• 'Icnal •• tiS • APElnaIl'1 • •••• • 1811'1' ••• -->: ,il IU : 
•••• • 10 II. • ·t .... · .. r ...... 

CII •• • •• ..Lill •• cs •••••••••• 
. * *. • • 

.:;ltUl ctlos.·:~>:"ftI:Lllln~IS : •• ..' • 100'1'11. • *... • . •• •• • •••••••••••••••• ·10 I ...... J 
• 011 • • • ........ > <-----------' 

IIOIIIIL ····.0''· •• •· ..... • • :IOlllftlil.LITIt: 
• • • • . ~~"r·""· 

• •• 1"· ••• ••• •••• 
• GJ!!I". • 

• "stI!!! 01 • 

••••••••••••••••• • ••••••••••••••• 

... Ut .. ".1........ J . • . .'" .'. ··.'5 .•.... • .... : CH!ffoISlGB : •• DATl-I nif.. ns • GBIUITB • 
• COIPl'1'IBfLIft • •••• '0' .•. ~>. 0"lis8!i 01 • 
• • *. .-................. .. .. . .............. . 1 ... I 

I'1'IIII.4Gl.......... j<:----------~ : : ····G,,· ••••••• 
• lUI IIlLtsIS • : '~inla'O : • • • • • • • •••••••••••••• 

..· .. :.C: .... · .. ~: .. R'.......... Hi··.. ..'fn ............. . 
•• •• •• •• tiS : iU~fif'l'tO~, : .• .• •. •. IES : LL 10 : .0 GIOO' .----->. CLlons 01 .-> •. 9ILOI CLlOS! .• ---> ... fA11IIllsrs • 
•• •• • OIOU'· • • • • • • OOfII • .... .... : ............... : .... .... : .....•......... : 

~o ~ I L>.····. L>.····. 4.·· ... • I" • • 011 • • Oil • • • • • • • •••• •••• • ••• 

Flowcharts 167 



Licensed !aterial - Property of IS! 

Chart GA. Phase 21 (ILACSL21) Overall Logic 

168 Section 3. 

• ••• 12......... InnR PROII 
• • --- paASI 00 • ILICBL21. L-_____ _ 

• • ............... 
...... ..1 ........ • • 
• CLIAI 10RIt • 
• IIBIS liD PIIII •• 
• 'fIBLlS • • • 

········1::-·-·-··-·-·-·-------------, 

••• C2· •• •••••••• • • IIIID • · .. ··-T .... · 
••• GI01l1 

D2 •• • •••• D3 •••••••••• .••• .BU'G.. • 
•• •• !IS .-.-*-*---*-*-* 

•••• BOP •••• ->: GO GIeBli~~IR : ...* • • ··r ....... j ........ 
•••..• 2.......... • ....• 3 ......•... 
• SI'f ILL PIBLDS •• • 
• I. DIC'!' waICB •• • : CAJ Bfl P~i!fD : :IBLIIISI fULlS : 
• nOli '!TXT.. • ...••.... ;....... . ............... . 
...... J....... 1 
• DUIIIII.I D'fP • • ••• P3· •••••••• 
• 'fiii liD SI! • ·.UU.' WO PIIISB· 
: ID~~t~WI.i. : : 0 : 
• • • •••••••••••••• ••••••••••••••••• 

...... ,l.l1U1i 
21:i~ ___ *-*-= 
:cgl'if.llg~lgsl: 
:tU.IJi.U.¥lii: 

1 .~1l2 
::·~~12 ••••••••• : 
.5-*-*-*-* __ -* 

:coilfil S B~£~fiSB: 
:Ui.IIi.U.ii~t: 

...... J .. :~m 
·.ICOIDIIG • 
• -*-*-*-*-*---* 
• DlfBBlilIB • 
... CORDIIG 1I0!!1 • 
:In.lfi.U.i.~i: 

1 
: •••• 1t2 ••••••••• : : •••• It3 ••••••••• : 

:lppl~nnii D'f,: ___ >:II1ItI.iilPUTID : 
• •• DICfIOIA.! • • •• • ••••••••••••••••• • •••••••••••••••• 

Program Organization 

• 

• 

• 

• 

• 



• Chart GB. 

• 

• 

• 

• 

Licensed Raterial - Property of IB! 

Phase 21: RECORD CONTAINS Clause Processing 
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Chart GC. Phase 21: BLOCK CONTAINS Clause Processing 
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Chart GD. Phase 21: RECORDING BODB Clause Processing 

.*. . •. 
12 '. 13 ' • •..• 11......... .••. .••. 

• • .' lIBCOIlDIIG '. 10 .' SP1'IID '. 10 
• I.COaDI.G '--->'. IIODI CLAUSI .*->'. ..CO S •• ! • • *. .* *. 11l:PtI D .-............... .... ... . •• • * *. .... • ••• 

l
·tllS 'luS : 82 : 

•••• 
12···.. 13···.. I"···.. IS··· •. 

•••• • ••• tiS •• S;OVI'fIl~·" !f0 •••• • •••• 0 •••• • ••• 10 

*. .* *. .* •. .i *. .i *..* *..* *..* *... 
' •• i~ ' •• i;s ' .• i;' ' .• t;s 

1 1< l 1 

'. nUIID •• ---->.. DISK ... ----> •• I!IG.IUC 'flP1l.'--->'.DIII~ lCC.SS.'] 

.•. . .. 
••••• C1.......... C2 '. C3 '. • •••• c".......... . .... cs ......... . 
:SZ! I1DII BU. : tIIS •••• •••• ..·~on~~ls •.•. • 0: .:: : 
• '10 10DI' '<---. '1IID.' '. CBlIicfD •• ---->. IDOl ISG' • 111011 ISG .< 
• • '. .' '. OIID.· • •• • • • *..* *..* • •• • ...... ~C'..... 'r '.j.tis ········r··· .. · "'-":r"'-

D1 '. D2' ••• • •••• D3. •••••••• • •••• DS •••••••••• .... .... .. .. 
tiS .' • • 10.' • • • SI! IIICOIDIWG • 'SI! I1DII Bt'll • 

• V.DI'IIID .'<---. UIIlltl.' • 10DI n .! . fO 10DI. • 
'. .' '. .' 'DIC1'Io.nt 1'0 S. •• *..* *..* •• • . • · '!'i~ · ·l.i;S :::::: •••••••••• ~.:;. : ••••••••••••••••• 

• 13 • • ••• 
••••• *-, 

.-. .-. t 
11 '. 12 '. • •••• 13 •••••••••• • * *. .* *. • • 

• ' '. tiS.' '. tiS' • 
'. ISU .*! '. Dl 011 IS •• ---->. .11101 ISG • *. .• *. .* • • ...* *..* • • ' .. ' .... ' .. ' ..............•.. 

j
"O : 13 : j"O 

•••• 

••••• ,,.......... ••• •• '2·· •• •••••• • •• • 
>:SI!'I~·lftl.I!'I1 : :Slf'l~.iftIIBrl : 
• •• • • •• • ..... ,_..... . ...... J:-.-.. -.. -.-.-------.j 

.-. .-. GZ '. G3 '. • •••• G" •••••••••• • * *. .* *. • • 
• ' IIICOID '. tiS .' '. tIS' • 

r.:>" nSClfP'l'IO' .'---->'. lUI •• ---->* 1111011 ISG : : ::': ··:!:~l·:~~··· J ···· .. j.if··· i ............... : 
•••• 

.'. B2 •• • •••• B3 ........ .. .... . . 
• :' In ODO'S ': us :SI!'I~i~Allr" : *. .• • • *..* • • ' .. ' ...........•.•... 

'10 ! 1,--------' ·.···Jz··.····.·· • • • SI! IlCORDI.G • 
:DIC1't8iflll'1'O .: • • 
~:;;:~j"""'" 
•••• ···.·xz.··.· ... ·· • iUCB~lfl' ····X3········· nllDHr l!idiDi--->: 8i.i~1¥61 : · . . ............. . ••••••••••••••••• 

Plowcharts 171 



Licensed aaterial - Property of IBft 

Chart GE. Phase 21: BUPGEN (Part 1 of 2) 
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Phase 21: BUPGEN (Part 2 of 2) 
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Chart HA • Phase 22 (ILACBL22) 
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• Chart BD • Phase 22: PSECT Routine 
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Chart HC. Phase 22: WSECT and LSECT Routines 
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Phase 22: RSBCT Routine 
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Licensed !aterial - Property of IB! 

Chart HE. Phase 22: LDTXT Routine 
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Chart HG. Phase 22: DICTBD Routine 
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Chart lB. Phase 25: ODOBLD, BLDOBODO, and EIPP1 
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Chart JB. Phase 30: GLOSRY Routine 
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Chart JO. (Part 1 of 5). Phase 35: PHCTRL Main Control Routine 
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Chart JO. Phase 35: ANLZURBS Routine (Part 5 of 5) 
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Chart KC. Phase 40: PERFORM Processing 
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Chart RD. Phase 45: Overall Flow (Part 1 of 3) 
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Chart KD. Phase 45: UNSTRING Routine (Part 2 of 3) 

...• Al········· · . • UII8'l'1lING • · . ······1· .... · 
Bl···.. ..B~ •••••• 

.• ·~s m+ : .•. us ••• •• 
• • • • r •••• ------->.. ~g '8. · .... ( ~ r· 
: .... Cl ••••••••• : : •••• :8 ••• 

1
.:; ••• : .----NXT6'1'R-----. • 011. 

• GET IIUT DOP • .sfau I: IIUMBI:II· 
: :: Ix ~°¥Iatfs: ...•.•.......•... ..l •. ii ••••••••• 

190.2 

1 .. ·.·D2·········· : 'PIII'1'VlAii!' : 
: .£laiiOCIII : 

--------~r····: ... ·.Z2·········· 
: IIITBIl DOfS 2 : 
.AND 3 III XTOUT. 
• AS I • • • ·······T······· 

.•. 
•• r2IB •••• :~~~~~l;~~~~!~: 

·:i~I&C~~i~!::·~~--->:8:cUWyIroH;:,,: ... ~B~... : ... u.tmn ••• : 

r ····.02····.····· · . : &llTR,.go~" III : · . • • 

········1·:::=~------ : .::. =-, 
•••• t H2···.. • •••• H3.......... • •••• H" •• • •••••• • .... . .. . 

•• IS OOP5 • •• YBS • SET CTL2 PLAG • .----G!le1lP-----• 
•• ~~IMI'1'BD B! ••• ------->: '1'0 ~¥IIi~I'1'1:II :---->: 1fLz"M'1' em1 : .... . .. . ... ~ ................. ·······T·· ... ·· 

1 ... ..... Jw........ . ... !i3.......... JII •• FBilB2 
: '5"'.~~il~tft3 : :ltdlb ~LidIcH: YU •••• DOP •••• NO • ••• !u:.:;.~ ••• 
:PlBlIi:uclr IND : : t~IJtlftfOI :<------··~"ItiaINiI~l··---->: pai.iCT" : 
• 8eF.~ '1'iBt! • .r1tUi XIiAtttlll • • • • • ••••••••••••••• ... ····r·· ... . .. ····r······ ..... 
: .... 1t2 ......... : :.~Rin:.;R6;; •• : ______ _ 
: .• dD.CJI:1a 0 .. : : '1'~i &IP~ L---fimilill • •• r!BU • L~ _____ _ 
• •• • ................. . ............... . 

l .... l ... . ->. • ->. • 
• H" • • H" • . . . . .... . ... 

Section 3. Program Organization 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material - Property of IBM 

Chart KD • Phase 45: SORTXT Routine (Part 3 of 3) 
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Chart LA. Phase 50 (ILACBL50) Overall Logic 
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Chart LB • Phase SO: GETNIT (Part 1 of 2) 
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Chart LC. Phase 50: I-text Generator 
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Chart LD. Phase 50: XSPRO and KILSUB Routines 
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Chart LE. Phase 50: DBGTEST 
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Chart !SA. Phase 51 (ILACBLS1) overall Loqic 
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Chart !lB. Phase 51: DBGTEST 
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Chart IIC • Phase 51: GETHXT Routine 
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Chart KE • Phase 51: SET Verb Analyzer, For.at 1 
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Chart MF. Phase 51: MOVE4 
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Chart MB. Phase 51: SET Verb Analyzer, Pormat 2 
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Chart MJ. Phase 51: DISPLAY and EQUATE 
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Chart !SH • Phase 51: GO, and GODEPtt 
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Chart !lO~ Phase 51: GODEPL and GO DEPENDING 

•• •• 1' •• ••••••• I Jn~'t '.011 
: GOIl!Pt :-----I-~~~------• • ••••••••••••••• 

I .•. 
81 •• • •••• 82 •••••••••• 

•••• .G!'!Il'1'B lOCO •• 

• :~P'1' .!QO!lS'1'.~:._·O ___ >: 1!l'I~i'~ID II : 
i. .i .00 0 P .0 18 0 •• 
•••• • IIUBII I'.r • ··.t;s ••••••••••••••• 

... ~C1.L,i2m 
!!f5~.--= 
: IIIUB!lI~ls : • • ••••••••••••••••• 

1< 1fI,i!U! ••• ·0'1.·· •• •••• : 1111£1.1° : • • ••••••••••••••• 

• ····13········· .----III~~¥t '.OB 
• ClO O!P!IOIlG • -• • 

'~""I""'" 
:·:;·II:·;··6:~·: ·0' Itnl, inn • : 0' d~A I\I!! : 
• • ··· .. ~T .. ····· 

.•. . .. 
C3 •• CIl •• • •••• cs ........ .. .... .... . . 

• • • • tiS •• SEGMENTED •• 10 • 8fll.I'1'1 L • 
•• 0P'1' .J:QU.S'1'BD.·----> •• AND LANGLVL •• ----).f'- (It IISr"~ • 

•••• •••• •••• (1) •••• :. lOOP S: 'r '0r- ···· .. ·T .. ···· 
: •••• 03 ••••••••• : : •••• D .......... ~ : •••• 115 ••••••••• : 

:colnll·~J·D1Tl: : 011·,11·: : C1LL :tLIIDGDOO : 
: IlIl '1'0 coun : :LB 3, 10'0' PIS:: : .. .... ·T .. ·.... .. .. · .. ·r...... .. ............. .. 
..... 13.......... . ................ . 
• C LCUL1'1'1.. • 
·IIISP lCBBJ:1'!' '1'0· • GB"UiLCltL • 
: U¥lsUucn~iB : : '1'0 It 000 : 

• •• • .... · .. T ...... · ..... ~ ....... -
. .... '2.......... . .. • • •• UOGRLi •• 
• liD 6 '1'~ • ,.s .• SEGMENTED •• 
: DIS L1CBII.'1' :<----•.• 4ND LANGLV\o.'. 
• • •• (1) •• ................. .0 .. 

I r 
••••• G3 ......... . 
• snl • 
• DISPLt~a··'1' • : '8IdRlf~1 : • • · ....... r· .... · 

. .. 
•• 'loGRlA.. : •••• B4* •••••••• : 

•• SEGMENTEq •• ns • 8,101'1'1 CltL • 
• '.~ LANGL~ ••• ---->: 0 ItBOS!IIO : 

•• (1) •• • • 'or ......... : ....... 
·····J3··· •• ····· • • •• n'1'l PIOC.DU ... 
• l-'1'BI'1' • • • • • · ...... r::·: ... 
•••• 1t3 •••• lhll 

• .'1'U.' '1'0 • 
• IIU.LIIB • • • ••••••••••••••• 

Flowcharts 211 



Licensed !aterial - Property of IB! 

Chart liP. Phase 51: Bonumeric IF (IFABAL) and Class Test (CLABAB) Processor~ 
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Phase 51: SEGAL and SEGCAL3 
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Chart MR. Phase 51: A-text Generator, and GATXTC and GATXTV Routines 
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Chart lB. Phase 60: PH6 Routine 
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Chart NE • Phase 60: PDATEX (Part 1 of 2) 
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Chart NE. Phase 60: PDATEX (Part 2 of 2) 
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Chart OB. Phase 62: PS6 
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Chart OD. Phase 62: SE6000 (Part 1 of 2) 
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Licensed ftaterial - property of IB! 

Chart PA. Phase 63 (ILACBL63) Overall Loqic 
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Phase 63: BRANCH 
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Chart pc. Phase 63: GlfDEF 
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Chart PD. Phase 63: PNDEF 
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Licensed !aterial - property of IB! 

Chart PEe Phase 63: lDREP and lDIHCR 
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Chart PP • Phase 63: C1REP, PIBEP, and GIBEP 
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Chart QA. Phase 64 (ILACBL64) 
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Licensed Material - Property of IBft 

Chart RA. Phase 65 (ILACBL65) Overall LOCJ ic 
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Chart RB • Phase 65: Debug-text !leaent Processors (T!IPROC, TWEIPROC, GTEQ10K) 
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Chart SA. Phase 61 (ILACBL61) Overall Logic (Part 1 of 3) 
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Chart SA. Phase 61 (ILACBL61) Overall Logic (Part 3 of 3) 
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Chart TI. Phase 70 (ILACBL70) Overall Logic 
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Chart TB. Phase 80: FIPS (Part 1 of 5) • 
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Chart UA. DET-ROUT Subroutine, Report Writer Subprogram 
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1ST-ROUT Subroutine, Report Writer Subprogra. 
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Chart UC. CTB-ROUT subroutine, Report Writer Subprogram • GII-010 
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Chart UB. WRT-ROUT Subroutine, Report Writer Subprogram 
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• IlAIIB 'ALUES • · . ••••••••••••••••• 

...... 1< '0.,11 
• ••• ·R1 •••••••••• 
·ILS-ROUT • • -*-*-*-._-.-*-• 

YES 

C2·*·.. GII·2~2 •• C3 .... ~!2l!l 
•••• ·ILS-IOUT· 

•• LIST LIIIE •• 110 .-*-*-*-*-*-*-*-* 
•••• 01 PAGE •• ' .---->:DETI~n~III~1J! :. .... . . ··r: .. ", ...... ·T .... · .. 
..... D2.......... ..D3 ...... . 
.IET-IOUT. • SET • • -.-.-*-*-.-*-.-* .LIII!-COUIITI!8 • 
• IIISIT COITROL • .AlD LIII.1I011 POR.--> 
• lilliE YlLUIS • • COITIOL • 
• • • POOT1IIG • ••••••••••••••••• • •••••••••• 

I '~"2 •• •• ·12 •••••••••• 
• PGP-ROUT • • -*-*-*-*--*-*_ • 
• GEIERITE PAGE • 
• POOT1IIG • • • ••••••••••••••••• 

I .. .,,, • •••• P2.·· ••••••• 
:~~!;!~~L.-*_._: 
• snE COITROL • 
• IlAIIE 'ALUES • · . ••••••••••••••••• 

I ".,11 .• ·.·G2·········· • RLS-ROUT • .-*_.-4-.-* ____ • 
• DETEIIII.E LlIIE .-------------:> 
• SPACIIlG • • • • •••••••••••••••• 

• DETlRIII\t! LIIIB • ________________________ ....J 

• SPACIIIG • · . ••••••••••••••••• 

G.·036 • •••• 1".· ••• •• •• • · . • BOILD PIRST • 
>. LIIIE '1'0 BE • 

• PRIITED • • • • •••••••••••••••• 

I ".,11 
·····BII··.·.·· ••• 
.WIIT-ROUT • .-*-*-*_.-*-*-*-. 
• WRITI PIRST • 
.LII! OP POOTIIG. · . ...... ·T ...... · 

·.C,,······· • SET • 
·LlILE-COUIITElI • 

• AIlD DITIR II III I • 
• LIII.1I011 pall • 

• SECO.D LIllI. .. .. T .... 
••• ·.D"······· ••• · . • BonD SICOIID • 
• LIIl! TO BE • 
• PUITBD • • • • •••••••••••••••• 

I .. .,11 
·····1"·········· .IIRT-ROUT • .-.-.-.-.-.-*-*-• 
:Lfn T~p SJgg,¥ IIG: • • • •••••••••••••••• 

1 
P" .•••• G··2~l •• ps .... 1£2lU 

..CTL .Ln.. .RET-BOUT. 
•• IIIDICITES •• YES .-*-*-*-*-*--&-& 

•• THIS IS DAT •• --->. IBSET COIITIOL • 
•• LEVEL •• • UIlE YALUBS • ...* • • 'r ...... ·r ...... 
..•. G"......... • .•• Gs ••••••••• 

: El[gp!~08~·TH : : B~ii_igu¥AT : 
• •• • ............... . ............. . 
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GIt-024 
•••• A3......... IlttlRED rROII 

• • --- CTr-ROUT 
• RIT-ROUT. OR CPr-ROUT • • ................ 

1 ··· .• Bl·········· • • • SAVE R!TURIt • 
• ADDR!SS III • 
• REPO!lT-SAVE-5 • · . 
···~"T······· 
·····C3·········· • • • !lESTORE PRES!II'!' • 
• COIITROL nLUES • 
• 1'ROII SAY! A!lIAS. • • ········r······ 
•••• D3......... TO 

• • --- ADDRESS Ilf 
• HITURlf. H!PORT-SlVI-5 • • ••••••••••••••• 

Proqram Orqanization 

• 

• 

• 

• 

• 



• Chart OQ. 
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• 

• 
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lIT-ROOT Subroutine, Report Writer Subprogram 

GII.Oi2 •• A2••••••••• BIITBRBD 
• • --- PROII IIltl! 
: IIIT-ilOUT: fn¥In~Gn2T!"!IIT 

·······r·· ... 
·····82··· •.. ···· · . • SAVE RnURII • 
• ADDR!SS III • 
• R!POR'r-SlfE-2 • • • ................. 

1 iih~~lIITCH 
GRP.IIID 

••••• C2.......... PIS .GEN 
• • TBR.CiD 
:IlInnnf!~VS : --- in :;o~ 
• • ABS.LIN 
• • LIII.SAY ••••••• •••••••••• LIIIE-COOIITER j .......... ... 

• ••• D2......... TO 

: Rnun : --- unlfi~~~ITn~1R 
• ••••••••••••••• • I~InAilfoA¥~~nl-2 
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G"-06 
•••• A2......... CALLED AS A 

• .--- RESULT or A 
• LST-ROOT. TERIIIIIATE STATEIIEIIT • • ••••••••••••••• 

j 
·····82···· ... ··• • • 
• SAYE RETUR" • 
• ADDRESS III • 
• REPORT-SAYE-6 • • • ••••••••••••••••• 

j 
.•. 

C2 •• 
•• ·:,.YE A"Y·· ••• 0 • • ••• C3 ••• • •• ••• .----liWsn~~Ti8WOUUIL 

•• •• 8~~8IAnS •••• ---->: RETOR.: iUllf~ftns~TnEIlEJT, 
• ••• ••••••••••••••• REPORT-SAYE-6 

* .. * ·YES 

•• ·m j 
··D2···.·.· 

.SET COITROL • 
• LEVEL SIITCH • 

• JCTL.ULI TO 0 •• 

• • ••••••••••• 

j 
··E2·.··· •• 

• • IIDICATES 
• SBT TER .COD. --- 110 IIORB 

• TO 1 • CO"TROL BEADIIGS · . • • ••••••••••• 

..... r .. LUfm 
• ROL-ROOT • ENTER ROL-JlOOT 
:ctuuL~i*,iiAt:--- ~al.a.~r-ROLL 
• SOliS • • • ••••••••••••••••• 

1 ... ", 
••••• G2·········· 
.crr-ROUT • 
• -*-*-*-.-*-*_.-• 
• GB"BRA TE PIN AL • 
• POOTI"G • • • ·······T······· 

··82····.·· • • I"DICATES 
• SET TBR.COD • --- "0 IIORE PAGE 

• TO 2 • HIADINGS · . • • ••••••••••• 

I or"12 ·····J2·········· .PGP-ROUT • 
• -*-*-*-*-.-.-*-* 
• GENERATE PAGE. 
• POOTI"G • • • ••••••••••••••••• 

j m,l!'" ····K2··.· .•• •• 
: Rn!io~~ : • • ............... 

Program organization 

• 

• 

• 

• 
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ell-ROUT Subroutine, Report writer subprogram 

G.-017 
•••• 13......... BRT!RBD 

• .--- rROI! LST-ROOT 
• Cl"l"-ROUT • · . ••••••••••••••• 

j 
• •••• S3·········· • • • SU'! RBTUI. • 
• IDDR II • 
• R!PORT-SIYE-3 • • • ••••••••••••••••• 

..... cJ .. mm 

.PGP-ROOT.. PIWIL COITROL .-*-.-*-.-*-*-.---- POOTIRG IS TO 
• GEIf!RlTE PlGE • IPPEAR Olf 
• 1"00TIIfG. REXT PIGI! : ...... T ...... : .F ..... . 

.·03 •••• ••• • • .SlT ISS. UI • 
• 1"011 IEXT PIGE • • • • • ••••••••••• 

1 OL.'" 
•• ••• E3 ••••• ••••• .ILS-IIOUT • --.-._-._--*-. 
• Sft LIRE • 
• SPICIRG • • • ••••••••••••••••• 

j 
•• ••• 1"3 ••••• ••••• • • 
: 8nL~II~UIDTO : 
• • • • ••••••••••••••••• 

...... .J .. mm 
.VRT-ROOT • . _--_._.-._-
• IBIT! PIWlL • 
• POOTIIG • • • ••••••••••••••••• 

...... ..! .. 21tltl 
·RBT-IOOT • . _------­• RESET COITROL • 
: RAItE nLOBS : 

••••••••••••••••• 

j 
•••• J3......... TO ADDIIESS II * *--- RIPOR'1'-Sl YI-3 

• I.TUBR • • • ••••••••••••••• 
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GII-02 
•••• 12......... EIITEIIED 

• ._-- PROII LST-ROUT 
• In-ROUT • • • ............... 

j 
••• UBOH 1 

S2 •• • •••• S3 •••••••••• 
•••• .W8T-IIOUT • 

• • IIIOUGB 80011 •• 110 .--------•• 011 P1GI .*---->. SKIP TO 11111' • 
• 0 •• • P1G! • .... . . 

GII-OS8 

··.i.i.;S' ..••••.. j ........ . 
.• C1....... C2 •. ..C3 ••••••• 

• • .• *. • • 
•• ~gTLUi '~I" • .<~:. B!t~l!pf~1 .:. •• S!TT~S~ .LIlI •• 

• • •• POOTIIiG •• • • . . .... . . · .... r.... ··.f" ·· .. T···· 
••••••••••• mm ••.•••••• ..1..... . ..... ,. ... mm 
:~;!;~~ ____ : • • SIT LIR .11011 • • :~;!;~~L. __ ._: 
• SIT LIIIB. • AIID LIIIE. • SIT tIll! • 
• SPACING. • COUlTER. • SPACIIIG • • • • • • • .. · .. ··r· .... · .... T·.. . .. ~:: .... r ...... 

Section 3. 

. ·.··!3·.········ · . • BUltD tIR! TO • 
• BE PIIIIITBD • • • • • ••••••••••••••••• 

j ... 11' ·····1'3·········· .WlIT-IOUT • . _--_.-.--_. 
• WRIT! IIBPORT • 
• POOTIlIG • • • .. ··· .. 1· ...... 
•••• G3......... TO ADDRBSS 

• .--- STonD 111 
• RBTURII. R!PORT-S1Y!-6 
• • BY tST-ROUT ••••••••••••••• 
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• SECTION 4. DIRECTORY 

FLOWCHART LABEL DIRECTORY 

Label Chart Page Block Label ~Pag.~ 

ADETER ML 01 Bl DICSCN JB 01 B2 
ADIHCR PE 01 F2 DICTBD HG 01 B2 
ADREF PE 01 A2 DICTEHTR ID 01 Cl 
ADREF Q8 01 Al DICTP1 IC 01 H1 
ANLZUFDS JD 02 Al DIR HA 01 01 
ANLZVRSS. JD 05 Al DIRO 10· HA 01 El 
ASETCPY2 SA 02 E4 DISPLAY MJ 01 Al 
BASISRTN BK 01 A2 DONGP EB 01 Bl 
BCONDE HE 01 H5 DUMTST CA 01 Bl 
BCONDE HB 01 F4 06PNI0 HE 01 05 
BCONOE HO 01 F4 06SRI0 NE 01 04 
BEGIN FA 01 B2 06000 NE 01 E3 • BELEMI FO 01 A4 EINRG HE 02 E2 
BLOOB02 IB 01 C3 ELIPR HG 01 H2 
BLDOB06 IB 01 G3 END NC 01 El 
BlDOB07 IB 01 H3 END OC 01 El 
BGROUP FD 01 J2 ENOIN AA 07 C3 
BMBSRN FD 01 C1 ENDPTX ND 01 C3 
BNORML FO 01 04 ENOPTX 00 01 B2 
BREAD FD 01 El ENDP13 IB 01 C5 
BPASS12 IC 01 F1 ENTNAM HF 01 G4 
BPASS2 IC 01 Gl ENVSCN CA 01 B3 
BSUBRN FB 01 03 EOF JA 01 E3 
BUS AGE FD 01 Gl EOF KA 01 04 
CBASIS AA 05 A3 EOF NO 01 C2 
CBENOIH AA 05 E4 EOF PA 01 C3 • CBEXIT AA 05 F3 EOF2 RA 01 03 
CBNOFNO AA 05 C5 EPFT EB 01 C2 
CHKoCL OA 01 Cl EPHO EB 01 02 
CHKENT JB 01 G3 EQUATE MJ 01 Al 
CKCOMP KB 01 04 ERROR JC 01 J2 
CKPFCP KC 01 J3 ERROR KB 01 G3 
CLANAB MP 01 Al ERROR KB 01 E4 
CLOSE NA 01 G3 EXIT AA 07 A3 
CLOSE OA 01 G3 EXITPGM MK 01 G4 
CLOSER AA 07 Al EXITQ AA 07 B3 
CLOSETA AA 04 A4 EXITR AA 07 B5 
CLOSETF AA 04 C4 EXITI AA 07 B4 
COPYIH JC 01 E2 EXITIA AA 07 C5 

• COPYIN JC 01 03 FDSCN CO 01 E3 
COPYIN JC 01 F4 FDTEXT FB 01 C2 
COPYPROC BM 01 A2 FILED IC 01 E3 
COPYRN FD 01 Fl FLEXI EB 01 Cl 
COPYRTN BL 01 A2 FNOSL AA 05 B4 
·COPRRTH JC 01 G4 FORMLA KB 01 01 
CPPRO NO 01 D2 FOURTY8 PA 01 E3 
CO PA 01 F3 FSECT HB 01 A2 
CIREF PF 01 Al FSENo HG 01 C3 
OOLSCN DA 01 C2 FSEQ HE 02 C2 
DDSCN CA 01 E3 FSTXT HB 01 C3 
DEBUG Ml 01 Al FSTOOO HG 01 C4 
OElIM OA 01 01 FSTOOO HG 01 F3 
OICENT DA 01 03 FTER NE 02 H2 

GCKOP3 LC 01 01 
GCKOP3 MR 01 01 
GC3 BA 02 HI 

• 
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• Label Chart Page 8lock Label Chart Page l.Uu&11. 

GDDAGN lC 01 83 IF MM 01 Al 
GDOAGN MR 01 83 IFANAl MP 01 A4 
GENA DA 01 G3 IFERR KB 01 El 
GENDAT JC 01 J3 IFSO KB 01 F1 
GENRATOR ME 01 04 IHNAM OA 01 02 
GENOP JC 01 H3 IMGEN MK 01 G1 
GENSTR KC 01 G4 IMINIT MK 01 Al 
GET NO 01 81 INIT HA 01 Al 
GET NO 01 03 IN!Tl NE 02 G2 
GET 00 01 81 INSERT NB 01 J3 
GET PA 01 C2 INSERT NC 01 F2 
GETCRD EA 01 C2 INSERT HC 01 AS 
GETOLM CA 01 El INSERT HC 01 G2 
GETF2 RA 01 01 INSERT HC 01 H2 
GETF4 TA 01 01 INSERT NC 01 J2 
GETN IB 01 Bl INTERLUO AA 06 E5 
GETNXT HF 01 Cl ISPRHC KB 01 C1 
GETNXT JC 01 E3 ITEMRH FO 01 HI • GETNXT JC 01 B1 JCAHCEl AA 02 FS 
GETPTR HE 01 G4 KILSUB LO 01 A4 
GETPTR HD 01 04 LOSCN CA 01 G4 
GETPTR HB 01 04 LOTXT HE 01 A2 
GETPVN KC 01 02 LINKA AA 06 B3 
GETSL AA 05 03 LINK8 AA 06 A3 
GIOENl NO 01 K2 lINKR AA 06 84 
GINIT2 HE 02 B2 LINKST FC 01 A3 
GINIT3 HE 02 02 LOAOlIT MG 01 A4 
GlOSRY JB 01 Al LOGNWT IC 01. Bl 
GHOEF PC 01 A2 lSECT HC 01 A3 
GNREF PF 01 Gl MACPRO NO 01 H2 
GNOPT LC 01 C3 MACRO PA 01 03 
GO MN 01 Al MOVEMOD BA 01 04 • GO DEPENDING MO 01 A3 MOVE4 MF 01 B1 
GOBACK ML 01 F3 MPUT BA 01 B5 
GOOEPL MO 01 Al NOGET IC 01 E1 
GODEPM MH 01 H2 NOTBASIS BA 02 01 
GOSYSGO AA 01 B1 NTSL AA 05 C2 
GOTAVERB JO 04 Al NXTFIlE BA 01 F3 
GRIPR HG 01 G3 002FND IB 01 01 
GSPICT FD 01 B2 OPPRO 00 01 C2 
GTEQI0K RB 01 ES POATEX NE 01 Al 
IOOSCN CA 01 Cl POT020 NE 01 C2 
IDEHT KA 01 C3 POT030 NE 01 03 
IDLAN KA 01 F3 PERFORM KC 01 Al 

• 

• 
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PERFO~M MI 01 Al PICTAH FD 01 B5 
F GT I ~H OB 01 G3 PLUSI lC 01 A3 
PGTI~T HB 01 G3 PlUS1 ,.'R 01 A3 
PH;',SEND IA 01 F2 PHDRRO HD 01 F2 
PHCiRL JC 01 Al PNDEF PD 01 A2 
PHGT~L JD 01 Al PHDEFRTH JD 03 Al 
PH I ~\I T JA 01 83 PUREF PF 01 E3 
PH H,! T EA 01 82 PNUPRO NB 01 H3 
PH! '; I T KA 01 83 POINTO ND 01 J3 
PHT~~~1 FA 01 02 PREPROC BA 02 At 
PH5BVB LA 01 G2 PRFTWO He 01 Al 
FH5GTL lA 01 B2 PRFnm OC 01 Al 
PH5CTl MA 01 82 PRINIT JB 01 D3 
PtJ65 RA 01 B2 PRINT JB 01 E3 

PROC01 EA 01 E2 

• 

• 

• 

• 
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PROC02 EA 01 G2 SKPLNK AA 02 ES 
'PROC77 HG 01 EJ SRCHTB FO 01 02 
?':'SL AA 05 B3 STARTPP BA 02 Cl 
::L"!,CH NC 01 FJ STARTO BA 02 02 
?t~CH NE 02 EJ STATIC NB 01 K4 
P~!\CH OC 01 F3 STRSCH JC 01 C4 
?::RGE AA 06 C4 TENPROC RB 01 Al 
:'~'l'OEF MO 01 Al TE~\i HA 01 E2 
F~!'EQU MO 01 F4 'fESTSB2 10 01 02 
Q!FOt;NO IB 01 El TESTSB3 10 01 F2 
Ct:AL HO 01 C4 TESTSB4 10 01 H2 
OtAL HE 01 HJ TESTSB6 10 01 OJ 
RC4 OB 01 Fl TESTSBS 10 01 J3 
RCSC OB 01 A3 THRESUBS 10 01 C4 
?:>SCAN EA 01 02 TGTINT OB 01 F3 
?~SYN HG 01 04 TGTINT NB 01 F3 
F.D001 OB 01 FJ TRACE ML 01 A3 
?Z.l\O AA 02 A1 TRANSFORM MI 01 A4 • ?ZAOFN JC 01 C3 TRMNATE AA 02 113 
F':::;'.OF2 NC 01 C1 TWENPROC RB 01 AJ 
?.EAOF2 OC 01 C1 TWOSUBS 10 01 CJ 
REAOF4 HF 01 Bl TXPNH NC 01 G3 
?~;'.OLIB AA 05 A1 TXPNH OC 01 G3 
PZAOOPTS BA 01 G1 UNTIL KC 01 G3 
?':::AOO AA 02 AS UNTIL KC 01 H4 
?.EAOY ML 01 H1 UPSI HA 01 C2 
?ZOEF HG 01 OJ VALGEN FO 01 J4 
?':::!..EASE ND 01 KJ VALGEN FO 01 CS 
?.£LEASE NC 01 H3 VERB JC 01 02 
?,ELEASE NE 01 F5 VNDEFR NO 01 E2 
?2LEliSE oc 01 H3 VRBSCN OA 01 E3 • ?.E'~AMS HF 01 F4 WLVSCN CA 01 F4 
::-..:::;:no IC 01 J4 WOUT AA 04 C1 
?E?ORT FC 01 AS \'JRITE AA 04 B1 
?2PORTO IC 01 GS \\lRITEA AA 04 A1 
RESET MK 01 A4 WRITES IC 01 B2 
?.E1UNO NC 01 03 WSOCT HC 01 A1 
:.E'oJINO NO 01 CS ,\FSTSCT FC 01 A1 
?Z;':lNO NE 01 B3 XITXIT EB 01 C4 
?.£ECT HO 01 A2 XIT1 ED 01 Fl 
S:;"TREN lA 01 C3 XIT2 EB 01 G1 
S:;'l'EXT FB 01 02 XIT2A EB 01 G2 
SD':'XT HB 01 03 XIT3 EB 01 HI 
S:':ARCH JC 01 G2 XIT4 EB 01 Jl 
SEGCAL MO 01 A3 XITS EB 01 A4 • S!'GCAL3 MO 01 F2 XIT6 EB 01 BS 
SEG~OTE AA 06 01 XIT7 EB 01 AS 
SE:;~mTEO AA 06 F2 XNORM.~L TA 01 Cl 
EEGNOTE2 AA 06 G1 XREF HB 01 E4 
2::::;PNT AA 06 A1 XREF HO 01 E4 
2:::~PROC NO 01 J2 XREF HE 01 G5 
E:S':'BUF6 BA 01 A3 XREF NC 01 02 
2:S':'LEN MG 01 A2 XSPRO LO 01 Al 
£:S6000 NO 01 A1 
SE6000 00 01 A1 
::::6025 NO 01 01 

• 
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TA~tES OSED BY PHASES 

Table and TIB Number Table and TIB Number 
Phase Built Dr Changed by Phase Referenced Only 

01 REPTAB(29) 

10 AMINTB(4), AlPHTBl(27), CKPTBl(8), 
ENVTBl(3), FNTBLCIO), INDXTB(34), 
KEYTAB(26), OD2TBl(9), PIOTBl(7), 
PIBTBl(2), QlTABlCl), QNMTBl(2), 

• ReDTBL(11), RWRTBL(13), SATBl(S), 
SPNTBL(21), SRATBL(6), SSATBL(7), 
UPSTBLC2S) 

12 CTLTBlCI4), DETTBlCI7), GCNTBL(21), FNTBl(10), RWRTEL(13), 
NPTTBL(18), PIOTBl(~), PIBTBl(2), SPNTBl(21) 
QALTBL(23), QLTABlCl), RNMTBl(12), 
ROlTBl(15), ROUTBL(16), SMSTBl(28), 
SNMTBl(35), SRCTBL(22), SUMTBl(19) 

11 DICOT(20), GVFNTBl(4), GVNMTBL(3), ALPHTBL(27), DETTBl(17), 
PIOTBL(7), PNQTBl(6), PNTABl(5), FNTBlCIO), PlBTBl(2), 
QlTABL(l), RCDTBl(ll), RNMTBl(12), ROUTBL(16), RWRTBL(13), 
VROEFTBL(l4) SPNTBL(2l) 

• 20 VAlGRP(6), VALTRU(33), LABTBL(13) 

22 DICOT(20)' FDTABC2S), GPLSTK(lO), OD2TBl(9), UPSTBl(25), 
INDKEY(31), MASTODO(13), OBJSUB(5), VALGRP(6), VALTRU(33) 
OCCTBL(2), QFIlE(23), QITBL(22), 
QRTH(21), QVAR(24), QSBL(l). RDFSTK(II), 
REHAMTB(3), RHMTBl(lZ), SRCHKY(34), 
VARLTBL(15) 

21 ASCTAB(3), BlTABL(34), BUFTAB(29), FDTAB(28) , DICOT(20), 
CKPTBLCS), IND2TBL(35), SDSRATBLCll), PIOTBL(7) 
SRAMAXCIO), SRATBL(9) 

25 OCCTBLCZ), ODOTBLCI4), VARLTBlCl5) DICOT(20), MASTODOCl3), 
OD2TBL(9), QITBl(22), 
QRTN(22), RENAMTB(3) • 30 QFIlE(23), QVAR(24), DTAB(4) DICOT(20), IHDKEY(31), 
VAlTRU(33), QSBl(l) 

35 DBGTXT(6), DTAB(4), P1TEXT(5), VRB.DN(7) 

40 DBGTBL(13), DEFSBS(1S), KEYTBL(20), 
PFMTBL(12), PNOUHT(14), PSHTBl(l7), 
PSIGNT(15), PTRFlS(l6), SETTBl(21), 
STRING(9), VARYTB(lO), VNTBL(ll) 

45 SSCIN(5), SSCOUTCl1), SSDElIM(20), 
TXTOUT(19) 

50 BLUSTBL(lO), XAVAL(2), XINTR(l), 
XSCRPT(3), XSSNT(4) 

51 BLUSTBL(lO), GNCALTBLCI6), ~OPTBL(5), ALPHTBL(27), CKPTBL(8) 
PNUTBL(6), SEGTBl(15) • Pigure 62. Tables Used by Phases (Part t of 2) 
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60 CONDIS(14), CONTBl(9), CVBIRTB(12), PNUTBl(6), SEGTBlC1S) 
ERRTBlCIO), FIlTBl(2), GNTBlCS), 
lTlTBl(4), PNTBl(7), QTBl(3), 
RlDTBlCNONE), TGTADTBlClS), VIRPTR(13), 
VNPTY(17) 

61 CNTLTBLCNONE), DATATBLCHONE), 
OFLOTBL(NOHE) 

62 BLASGTBl(16), BLVNTBl(23), COHDIS(14), BLUSTBL(10), PNUTBL(6), 
CONTBl(9), CVIRTB(12), DRPTBL(24), SEGTBLClS) 
DRPLTBL(25), FILTBl(2), GHATBL(S), 
GNFWDBTB(21), GHlABTBL(19), lTlTBl(4), 
PNATBl(7), PNFWDBTB(20), PNlABTBl(lS), 
VIRPTR(13), VNPNTBl(29), VNPTY(17) • 63 GHlBDTBL(27), PHlBDTBl(26), QGHTBl(24), BlASGTBl(16), 
RlDTBlC2S), VHPTY(17) BlVNTBl(23), DRPlTBl(25), 

GNATBlCS), GNlABTBl(19), 
PHATBl(7), PHlASTBlClS), 
SEGTBl(15), VHPNTBl(29) 

64 ERRTBLCIO), QTBl(3), RlDTBlC2S) BLASGTBl(16), GHATBlCS), 
GNLBDTBl(27), LTLTBL(4), 
PHATBL(7), PHLBDTBL(26), 
QGNTBL(24), VIRPTR(13), 
VNPTY(17) 

65 CARDIHDXCll), PROCIHDX(5), SEGIHDX(16) TGTADTBLC1S) • 
70 FIPSMTBL(S), FIPSPTBL(9) ERRTBl(lO) 

SO FIPSMTBlCS), FIPSPTBl(9) 

Figure 62. Tables Used by Phases (Part 2 of 2) 

• 

• 
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LINKAGE EDITOR MAe 

DOS LINKAGE EDITOR DIAGNOSTIC OF INPUT 

ACTION TAKEN MAP REL 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIS' 
LIST 
LIST 
LIST 
LIST 
LIST 
LI~T 
LI~ T 
LI~T 
LI;·T 
LI::.T 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 
LIST 

PHASE FCOBOL,S 
INCLUDE ILACBLOO 
INCLUDE ILACBL01 
PHASE FCOeOL04,PHOEND(FCOBOL) 
INCLUDE ILACBL04 
PHASE FCOBOL05,CLIB(FCOBOL) 
INCLUDE ILAC6L05 
PHASE FCOeOL06,CLIB(FCOBOL) 
INCLUDE ILACBL06 
PHASE FCOeOL08,CLIB(FCOBOL) 
INCLUDE ILACBL08 
PHASE FCOBOLI0,CLIB(FCOBOL) 
INCLUDE ILACBLI0 
PHASE FCOBOL12,CLIB(FCOBOL) 
INCLUDE ILACBL12 
PHASE FCOeOL11,CLIBCFCOBOL) 
INCLUDE ILACBL11 
PHASE FCOBOL20,PHOCOPV(FCOBOL) 
INCLUDE ILACBL20 
PHASE FCOeOL22.PHOCOPV(FCOBOL) 
INCLUDE ILACBL22 
PHASE FCOeOL21.PHOCOPV(FCOBOL) 
INCLUDE ILACBL21 
PHASE FCOeOL25,PHOCOPV(FCOBOL) 
INCLUDE ILACBL25 
PtiASE FCOBOL30,PHOCOPV(FCOBOL) 
INCLUDE ILACBL30 
PHASE FCOBOL35,PHOCOPV(FCOBOL) 
INCLUDE ILACBL35 
PHASE FCOBOL40.PHOTBDIC(FCOBOL) 
INCLUDE ILACBL40 
PHASE FCODOL45.PHOTBDIC(FCOBOL) 
INCLUDE ILACBL45 
PHASE FCOBOL50.PHOTBDIC(FCOBOL) 
INCLUDE ILACBL50 
PHASE FCOBOL51,PHOTBDIC(FCOBOL) 
INCLUDE ILACBl51 
PHASE FCOBOL60.PHOTBDIC(FCOBOL) 
INCLUDE IlACBL60 
PHASE FCOBOL62,PHOTBDIC(FC060L) 
INCLUDE ILACBL62 
PHASE FCOBOL63,PHOTBDICCFCOBOL) 
INCLUDE ILAC6L63 
PHASE FCOBOL64,PHOTBDIC(FCOBOL) 
INCLUDE ILACBL64 
PHASE FCOBOL65,PHOTBDIC(FCOBOL) 
INCLUDE ILACBL65 
PHASE FCOBOL61,PHOTBDIC(FCOBOL) 
INCLUDE ILACBL61 
PHASE FCOBOL70,PHOTBDIC(FCOBOL) 
INCLUDE ILACBL70 
PHASE FCOBOLSO,PHOTBDIC(FCOBOL) 
INCLUDE ILACBL80 
INCLUDE ILACBL81 
INCLUDE ILACBL82 
INCLUDE ILACBL83 
INCLUDE ILACBL84 
INCLUDE ILACBL85 
INCLUDE ILACBL86 
INCLUDE ILACBL87 
INCLUDE ILACBL88 
INCLUDE ILACBL89 
INCLUDE ILACBL8A 
INCLUDE ILACBL8B 
INCLUDE ILACBL8C 
INCLUDE ILACBL8D 

AUTOLINK IJJCPDIN 
ENTRV 

00050002 
00100002 
00150002 
00200002 
00250002 
00200002 
00250002 
00300002 
00350002 
00500002 
00550002 
00600002 
00650002 
00700002 
00750002 
00800002 
00850002 
00900002 
00950002 
01000002 
01050002 
01100002 
01150002 
01200002 
01250002 
01300002 
01350002 
01300002 
01350002 
01400002 
01450002 
01400002 
01450002 
01500002 
01550002 
01600002 
01650002 
01700002 
01750002 
01800002 
01850002 
01900002 
01950002 
02000002 
02050002 
02100002 
02150002 
02200002 
02250002 
02300002 
02350002 
02400002 
02450002 
02500002 
02550002 
02600002 
02650002 
02700002 
02750002 
02800002 
02850002 
02900002 
02950002 
03000002 
03050002 
03100002 
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PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REl-FR 

FCOBOl 020F80 020000 025BD7 001 00 00 CSECT IlACBlOO 020000 020000 RElOCATABlE • CSECT I LACBlO 1 0241EO 0241EO 

CSECT PHOSECT2 020F80 020000 

* ENTRY START 020F80 

CSECT IJGWZNZU 021970 020000 

ENTRY IJGWZNZZ 021970 

* ENTRY IJGWZZZZ 021970 

* ENTRY IJGWZRZZ 021970 

* ENTRY IJGWZZZU 021970 

* ENTRY IJGWZRZU 021970 

CSECT IJJCPDO 021E78 020000 

ENTRY IJJCPDON 021E78 • * ENTRY IJJCPDl 021E78 

ENTRY IJJCPD2 021E78 

ENTRY IJJCPD3 021E78 

* ENTRY IJJCPDIN 021E78 

CSECT PHOTBSTI 0222AO 020000 

CSECT TBDATA 022060 020000 • CSECT PHOTBDIC 023158 020000 

CSECT PHOCOPY 023528 020000 

CSECT CUB 023780 020000 

CSECT PHOEHD 024108 020000 

CSECT DATA 0251A8 0241EO 

CSECT IJ2M0021 025750 0241EO 

CSECT IJFWZNZZ 025770 0241EO • CSECT MOD LEN 025920 0241EO 

CSECT IlA003 025928 0241EO 

• 
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• PHASE XFR-AO LOCORE HICORE OSK-AO ESO TYPE LABEL LOADED REL-FR 

FCOBOL04 024108 024108 02706F 01A 00 00 CSECT ILACBL04 024108 024108 RELOCATABLE 

FCOBOL05 0267A4 0237BO 027081 026 00 00 CSECT IKF0501 023780 023780 RELOCATA8LE 

FCOBOL06 023A18 0237BO 0246C3 038 00 00 CSECT IKF0601 023780 0237BO RELOCATA8LE 

FCOBOL08 023F34 0237BO 0270A8 03C 00 00 CSECT IKF0801 023780 023780 RELOCATABLE 

FCOBOLI0 0237CA 0237BO 02C22B 04E 00 00 CSECT ILAI01 0237BO 023780 RELOCATA8LE 

* ENTRY PHIA 0237CA 

CSECT ILAI02 024658 023780 

CSECT ILAI03 025228 023780 

CSECT ILA109B 025018 0237BO 

CSECT ILAI04 025FAO 023780 

• CSECT ILAI05 026E58 0237BO 

CSECT ILAI06 0278A8 0237BO 

CSECT ILAI07 0281F8 023780 

CSECT ILAI08 028318 0237BO 

CSECT ILAI082 028F80 023780 

CSECT ILAI09 0297F8 023780 

CSECT ILAI09A 02A4F8 023780 

• CSECT ILAll0 028198 023780 

CSECT ILA111 028940 023780 

CSECT ILA1l2 02BAOO 0237BO 

• 

• 
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• PHASE XFR ... AD LOCORE HICORE DSK ... AD ESD TYPE LABEL LOADED REL-FR 

FCOBOL12 0237CA 0237BO 028867 071 00 00 CSECT ILAI01 0237BO 023780 RELOCATABLE 

* ENTRY PHRW 0237CA 

CSECT ILAI02 024348 0237BO 

CSECT ILAI03 024EEO 0237BO 

CSECT ILAI04 025AAO 0237BO 

CSECT ILAI05 026A38 0237BO 

CSECT ILAI06 027398 0237BO 

CSECT ILAI07 027B88 0237BO 

CSECT ILAI08 027C78 0237BO 

CSECT ILAI09 027EDO 0237BO • CSECT ILAllO 028C88 0237BO 

CSECT ILAll I 029978 023780 

CSECT ILAI11A 02A6AO 023780 

CSECT ILA112 02A810 0237BO 

CSECT ILA113 028378 023780 

CSECT ILA114 028748 023780 • FCOBOL11 024070 0237BO 02AD4F 092 00 00 CSECT ILAIOO 0237BO 0237BO RELOCATABLE 

CSECT ILAIOI 024070 0237BO 

* ENTRY PHl8 024070 

CSECT ILAI02 024030 0237BO 

CSECT ILAI03 025658 0237BO 

CSECT ILAI04 025EAO 0237BO 

CSECT ILA105 026C70 023780 • CSECT ILAI06 0276F8 023780 

CSECT ILAI07 0280C8 0237BO 

CSECT ILAI08 029058 0237BO 

CSECT ILAI09 02A040 023780 

CSECT ILAIOA 02AOCO 0237BO 

• 
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• PHASE XFR-AD lOCORE HICORE DSK-AD ESD TYPE LABEL lOADED REl-FR 

FCOBOl20 023540 023528 029010 080 00 00 CSECT IlAC8l20 023528 023528 RElOCATA8lE 

CSECT IlA201 023540 023528 

CSECT IKF2010 023A40 023528 

CSECT ILA210 023A98 023528 

CSECT IlA202 024740 023528 

CSECT ILA203 025700 023528 

CSECT IlA204 026208 023528 

CSECT ILA205 0268FO 023528 

CSECT IlA206 026A20 023528 

• CSECT IlA207 026E38 023528 

CSECT IlA207A 027080 023528 

CSECT IlA208 027E08 023528 

CSECT ILA209 028080 023528 

FCOBOl22 0245CO 023528 029080 OC8 00 00 CSECT IlACBl22 023528 023528 RElOCATABlE 

CSECT IlA202 0245CO 023528 

CSECT ILA203 0252CO 023528 

• CSECT IlA204 025980 023528 

CSECT ILA205 0269CO 023528 

CSECT ILA206 0274FO 023528 

CSECT IlA207 028078 023528 

CSECT IlA208 028C88 023528 

CSECT IlA209 029820 023528 

• 

• i 
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PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR • 
FCOBOL21 023DEO 023528 020711 OE3 00 00 CSECT 023528 023528 RELOCATABLE 

CSECT SDDEF2 023540 023528 

CSECT PHASE2B 0230EO 023528 

* ENTRY PH2B 023DEO 

CSECT IVS202 0248CO 023528 

CSECT IVS203 0240AO 023528 

CSECT IVS204 025128 023528 

CSECT ITB200 025928 023528 

CSECT ILA201 025B90 023528 

CSECT ILA202 026910 023528 • CSECT ILA203 027040 023528 

CSECT ILA204 027CC8 023528 

CSECT ILA205 028790 023528 

CSECT ILA206 029500 023528 

CSECT ILA207 02A3EO 023528 

CSECT PERMCODE 02A970 023528 • CSECT BUFGEN 02B980 023528 

CSECT PH2BCON 02C470 023528 

CSECT ILA209P 020468 023528 

FCOBOL25 023C90 023528 024C2F 10C 00 00 CSECT ILA251 023528 023528 RELOCATABLE 

* ENTRY PHASE25 023C90 

CSECT ILA252 023FCO 023528 

CSECT ILA25A 024888 023528 • FCOBOL30 023542 023528 0272EF 112 00 00 CSECT ILACBL30 023528 023528 RElOCATABLE 

FCOBOL35 023528 023528 02S1C7 122 00 00 CSECT ILACBl35 023528 023528 RELOCATABLE 

• 
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• PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR 

FCOBOL40 02CD28 023158 030299 121. 00 00 CSECT ILACBL4A 023158 023158 RELOCATABLE 

CSECT ILACBL48 024058 023158 

CSECT ILACBL4C 025198 023158 

CSECT ILACBL4D 026698 023158 

CSECT ILACBL45 027758 023158 

CSECT ILACBL46 027FA8 023158 

CSECT ILACBL47 028510 023158 

CSECT ILACBL48 0299B8 023158 

CSECT ILACBL4E 02A770 023158 

• CSECT ILACBL4G 02B61O 023158 

CSECT ILACBL4S 02C2EO 023158 

* ENTRY PHINIT 02CD28 

CSECT ILACBL4H 02CE28 023158 

CSECT ILACBL4J 02DCE8 023158 

CSECT ILACBL4K 02E8F8 023158 

CSECT ILACBL4L 02F4CO 023158 

• FCOBOL45 023174 023158 024872 15F 00 00 CSECT ILACBL45 023158 023158 RELOCATABLE 

* ENTRY PH45 023174 

* ENTRY PHASE45 023174 

CSECT ILA451 0231F8 023158 

CSECT ILA452 0237BO 023158 

CSECT ILA453 0240FO 023158 

• 
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PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR • FCOBOL50 02C3CC 023158 02DOCB 165 00 00 CSECT IEQ501 023158 023158 RELOCATABlE 

CSECT IEQ502 0240B8 023158 

CSECT IEQ503 024BOO 023158 

CSECT IEQ50B 026858 023158 

CSECT IEQ50C 0279F8 023158 

CSECT IKF50G 028251) 023158 

CSECT IEQ50D 029258 023158 

CSECT IEQ50E 02AOFO 023158 

CSECT IEQ50F 02AEI0 023158 

CSECT IEQ504 02BB18 023158 • * ENTRY PHASE5A 02C3CC 

CSECT IEQ505 02C570 023158 

FCOBOL51 020548 023158 02E4CE 18E 00 00 CSECT IEQ501 023158 023158 RELOCATABLE 

CSECT IEQ50S 024120 i»23158 

CSECT IEQ503 0242AO 023158 

CSECT IEQ50A 025298 023158 

CSECT IEQ50L 025448 023158 • CSECT IEQ50G 026320 023158 

CSECT IEQ50R 026FFO 023158 

CSECT IEQ50H 027338 023158 

CSECT IEQ50P 028410 023158 

CSECT IEQ50Q 029320 023158 

CSECT IEQ50J 029E78 023158 • CSECT IEQ50M 02A958 023158 

CSECT IKF50V 02B200 023158 

CSECT IEQS04 02COC8 023158 

CSECT IEQ50B 02CDI0 023158 

* ENTRY PHASE5 020548 

CSECT IEQ505 020690 023158 

• 
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• PHASE XFR-AD LOCORE HICORE DSK ... AD ESD TYPE LABEL LOADED REL-FR 

FCOBOL60 023170 023158 02B691 IBC 00 00 CSECT ILACBL60 023158 023158 RELOCATABLE 

CSECT ILA602 023F80 023158 

CSECT ILA603 0251CO 023158 

CSECT ILA604 025E78 023158 

CSECT ILA605 026020 023158 

CSECT ILA605A 0274E8 023158 

CSECT ILA606 0285F8 023158 

CSECT ILA607 029470 023158 

CSECT ILA608 02A810 023158 

• FCOBOL62 023170 023158 0275F7 IDE 00 00 CSECT ILACBL62 023158 023158 RELOCATABLE 

CSECT ILA622 023E28 023158 

CSECT ILA625 024C30 023158 

CSECT ILA622A 0256AO 023158 

CSECT ILA623 025900 023158 

CSECT ILA626 026990 023158 

CSECT ILA627 026E38 023158 

• CSECT ILA628 027308 023158 

FCOBOL63 023170 023158 0253lE lFO 00 00 CSECT ILACBL63 023158 023158 RELOCATABLE 

CSECT ILA63l 024078 023158 

CSECT ILA632 025008 023158 

• 

• i 
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PHASE XFR-AD LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR • FCOBOL64 023170 023158 028C6B IF9 00 00 CSECT ILACBL64 023158 023158 RElOCATABLE 

CSECT ILA643 023538 023158 

CSECT IlA644 024438 023158 

CSECT ILA645 025298 023158 

CSECT IlA6455 0260BO 023158 

CSECT ILA646 026B40 023158 

CSECT ILA647 027928 023158 

CSECT ILA648 028600 023158 

FCOBOl65 023172 023158 024601 211 00 00 CSECT ILA651 023158 023158 RELOCATABLE 

* ENTRY PHASE65 023172 • CSECT ILA652 023BFO 023158 

CSECT IlA653 024018 023158 

CSECT ILA654 024600 023158 

FCOBOl6l 023172 023158 0250AO 217 00 00 CSECT ILA6I01 023158 023158 RELOCATABLE 

CSECT IlA6103 023E20 023158 

CSECT ILA6I02 024218 023158 

FCOBOl70 023174 023158 031601 21F 00 00 CSECT 023158 023158 RELOCATABLE • CSECT ILACBl70 023158 023158 

CSECT ILA702 024E58 023158 

CSECT ILA712 025CCO 023158 

CSECT ILA711 02F508 023158 

CSECT ILA709 02FA70 023158 

CSECT ILA719 030850 023158 • CSECT ACC 030B48 023158 

• 
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• PHASE XFR-AO LOCORE HICORE DSK-AD ESD TYPE LABEL LOADED REL-FR 

FCOBOL80 023172 023158 02D016 259 00 00 CSECT ILACBL80 023158 023158 RELOCATABLE 

* ENTRY BEGIN80 023172 

ENTRY RTRN85 02339C 

ENTRY OPENEXIT 023418 

CSECT IOSCAN 026COO 026CBO 

CSECT ENVSCAN 026FCO 026FAO 

CSECT DATASCAN 027FAO 027F80 

CSECT PROCSCAN 029450 029430 

CSECT MSGWRITE 02C790 02C770 

• ENTRY EOFINPUT 02C848 

ENTRY EOFQUEUE 02CA18 

CSECT FIPSVT 023610 0235FO 

CSECT 0235FO 0235FO 

CSECT CHKCOPY 0252CO 0252AO 

CSECT CHKGLBLS 0253B8 025398 

CSECT GETWORO 025C58 025C38 

• CSECT GET LINE 0256EO 0256CO 

CSECT PUT LINE 026A28 026A08 

CSECT MSGHNOLR 026708 0267B8 

CSECT VERBCHK 026B58 026B38 

CSECT IJJCPOIN 02CD68 02CD68 

ENTRY IJJCP03 02CD68 

CSECT 0252AO 0252AO 

• CSECT 025398 025398 

CSECT 0256CO 0256CO 

CSECT 02SC38 02SC38 

CSECT 026788 026788 

CSECT 026A08 026A08 

CSECT 026838 026B38 

CSECT 026CBO 026CBO 

CSECT 026FAO 026FAO 

CSECT 027F80 027F80 

CSECT 029430 029430 

• CSECT 02C770 02C770 

, CONTROL SECTIONS OF ZERO LENGTH IN INPUT 
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SECTION 5. DATA AREAS 

CDnnUNICATIDN REGION 

This chapter lists and describes the 
differant cells that form the 
Communications Region (COMMON). COMMON 
is residant in storage throughout 
compilation •• p.rt of ph.se 00. Its 
format is defined as DSECTs in the rest 

of the ph •• e ••• nd therefore e.ch ph •• e 
c.n refer to .ny cell in COMMON by n.me. 
Much of the information s.ved in COMMON 
by phases 10 through 51 ts used by phasa 
60 or phasa 62 to form the Ta.k Global 
Table (TGT) and the Program Global Tabla 
(PGT) of the object program. The TGT and 
PGT are described in "Appendix B. Object 
Module." 

Cell 

COS 

TIBO-
TI835 

APRI"E 

AINSRT 

ADSTAT 

RElADD 

TAMNAD 

ACCESW 

AMAINF 

ALSTAM 

lOCCTR 

No. of 
Byte. 

12 

a 
a 
each 

4 

4 

4 

4 

4 

1 

3 

a 
4 

Dt.pl. 
Hex 

000 

OOC 

014 

134 

13a 

13C 

140 

144 

14a 

149 

14C 

150 

158 

Dt.pl. 
Decl.al 

0 

12 

20 

308 

312 

316 

320 

324 

328 

329 

332 

336 

344 

purpo.e 

Pha5e 00 Initialization coding. 

Identifier - tha word 'COMMON' 

Table Information Blocks (TIB.) u.ed by TAMER (sae 
"Appendix A. T.bla and Dictionary H.ndling"). 
TIB20 is reserved for the DICOT table, .nd TIB30 is 
reserved for the HASH table. The rest are assigned 
to various compiler table. throughout compil.tion; 
one TIB may be reassigned when the t.ble for which 
it w •• used is released. 

Address const.nts of TAMER u.ed by the ph •••• in 
table management r.qu.sts • 

Address of PRIME subroutine in TAMER. 

Addre •• of INSERT .ubroutine in TAMER. 

Addr.ss of STATIC subroutine in TAMER. 

Addrass of TABREl subroutine in TAMER. 

Address of TAMEIN subroutine in TAMER. 

ACCESS initialization switch (see "Appendix A. 
Tabla and Dictionary Handling") • 

Pointer to the m.in free area for tables .nd the 
diction.ry. This i •• lso the address of the 
beginning of the HASH table. Routine ACCESS uses 
this field to locate the HASH table (see "Appendix 
A. Table and Dictionary Handling"). 

Pointer to routine TBDICSPC, which obt.ins space 
for a new diction.ry section (see "Appendix A. 
Tabl •• nd Dictionary Handling"). 

Unused. 

Contains the relative address of the next location 
available in the object program. It is initialized 
by phase 00 to the length of the 1NIT1 ,routine and 
incremented by phases 21 and 22 as they assign 
locations to data, and then by phase 60 or, under 
the optimizer version of the compiler, by phases 
62, 63, and 64 as they assign locations to the 
global tables and procedure instructions • 
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No. of Dt.pl. 
C.ll Byt.. H.x 

PROOID a 15C 

LABELS 2 164 

PRBLDISP 2 166 

PNCTR 2 168 

GHCTR 2 16A 

VIRCTR 2 16C 

LTLCTR 2 16E 

WCMAX 2 170 

TSMAX 2 172 

TS2MAX 2 174 

ODOCTR 2 176 

276 section 5. Data Areas 

DI.pl. 
D.ctm.l Purpo •• 
348 PROGRAM-ID from the Identification Division of the 

source program. It is saved for use as the CSECT 
name of the object module. If the program ;5 
segmented, the name ;s the CSECT name of the root 
sagment, and its first six characters are usad with 
priority numbers to name the other segments. 

356 Contains label information. 

358 Contains displacement of beginning of PROCEDURE 
BLOCK CELLS in the POT. 

360 Used in phase 11 as a counter for assigning unique 
PH numbers to source program procedure-names. In 
phase 60 or 62, it ;s set to the displacement of the 
PH field from the beginning of the PGT. 

362 

364 

366 

361 

370 

372 

374 

Usad in phases 10, 11, 22, 40, 50. and 51 as a 
counter for assigning unique OH numbers to 
compiler-generated procedure-names. In phase 60 or 
62, it is set to the displacement of the GN field 
from the beginning of the PGT. 

Used in phases 50 and 51 as a counter for assigning 
unique identifying numbers to virtuals (names of 
external procedures). In phase 60 or 62, it 15 set 
to the displacement of the VIRTUAL field from the 
beginning of the PGT. It is initialized to 1 by 
phase 00. 

Used in phases 50 and 51 as a counter to save the 
number of literals. In phase 60 or 62, it is set to 
the displacament of the LITERAL field from the 
beginning of the PGT. 

Sat by phase 50 to the size of the largest work area 
naeded by any COBOL library subroutine. In phase 60 
or 62, it is set to the displacement of the WORKING 
CELL field from the beginning of the TGT. 

Set by phase 50 to the maximum number of doubleword 
cells needed for temporary storage at execution 
time by arithmetic statements. In phase 60 or 62, 
it is set to the displacement of the TEMPORARY 
STORAGE field from the beginning of the TGT. 

Set by phase 51 to the number of byte. needed for 
temporary work areas by nonarithmetic statements. 
In phase 60 or 62, it is set to the displacement of 
the TEMPORARY STORAGE-2 field from the beginning of 
the TGT. 

Set in phase 22 to the number of Q-routines 
generated to initialize an item in Working-Storage 
or in a file containing an OCCURS clause with the 
DEPENDING ON option. A Q-routina is a subroutine 
that, at execution time, calculates the length of a 
variable-length field created by tha 
OCCURS ... DEPENDING ON option, and the location of 
the variably located field that may follow it. It 
15 usad in phase 60 or 64 to set up tabla QTBL. 

• 

• 

• 

• 

• 



Licensed Material - Property of IBM 

• No. of Dt.pl. Dt.pl. 
e.ll Byt •• Hex D.ctI".l purpose 

CKPCTR 2 178 376 Set in phase 21 to the number of checkpoint 
requests. It is used in phase 60 or 62 to allocate 
space for the CHECKPOINT CTR field of the TGT. 
Phase 60 or 62 sets it to the displacement of the 
CHECKPOINT CTR field from tha beginning of the TGT. 

SBlCTR 2 17A 378 Used in phase 22 as a counter for assi gn; ng un' que 
id.ntify'ng numbers for secondary bas. locators 
(SBl.). Intermediate and final values are stored 'n 
SBlIMX. In phas. 60 or 62 it is sat to the 
displacement of the SBl field from the beginning of 
the TGT. 

VLCCTR 2 17C 380 Used in phase 22 as a counter for assigning unique 
identifying numbers for variable length cells 
eVLCs). Interm.diate and final values ar. stor.d in 

• VLCIMX. In phase 60 or 62, it i •• et to the 
displacem.nt of the Bll field from the beginning of 
the TGT. 

BlLCTR 2 17E 382 Us.d in phase 22 to as.ign unique id.ntifying 
numb.rs to Linkag. Sectionba •• locators. In phase 
60 or 62 it i ••• t to the displacement of the Bll 
field from the beginning of the TGT. 

SEQ ERR 2 180 384 Count of source cards who.e u.er-writt.n card 
number. are out of .equence. Set by ph •• e. 10 and 
11 •• nd used by phase 70 in error mes.age 
proces.ing • 

• 2 182 386 Unu.ed. 

DICHD2 4 184 388 Dictionary pointer for the last dictionary entry 
mad. in phase 22. 

DICHDl 4 188 392 Dictionary pointer for the last dictionary entry 
made in phase 11. If the UPSI feature was u •• d, this 
cell contains in.tead the la.t dictionary .ntry 
made for an UPSI it.m by pha.e 22. 

WSDEF 7 18C 396 Set in phase 22 to the last sev.n byt.s of the Data 
A-text elem.nt for the Working-Storage Section 
address definition, which gives the first bas. 

• locator number and the length of the 
Working-Storage S.ction. Wh.n phase 60 assigns 
permanent base registers for base locators, it uses 
this information because it assigns bas. registers 
to the Working-Storage Section first. When OPT is 
specified, this field is not used .ince ba •• 
r.gist.rs are assign.d differ.ntly. 

Hame Byte. Meaning 

18C 396 WSSTRT 3 Starting addr.ss of working 
storage 

18F 399 WSBL 1 BL number assigned to beginning 
of the Working-Storage Section 

190 400 WSSIZE 3 Humber of bytes occupied by the 
Working-Storage Section 

ERRSEV 1 193 403 Set by phases 21 and 51 to the highest s.varity 
laval ancountar.d in any ph •••• 

DICADR 4 194 404 ACCESS communication cell e.ae "Appendix A. T.ble 
.nd Dictionary Handling") • 

• I 
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Cell 
No. of Displ. 
Bytes Hex 

DlSVAl 

OICPTR 

OCPTR 

RPTSAV 

SA2CTR 

lCSECT 

RGNCTR 

ERF4SW 

PTYNO 

COMMAO 

AMOVOC 

SDSIZ 

SEGlMT 

4 

1 

3 

2 

2 

4 

2 

1 

1 

2 

2 

4 

4 

1 

CURSGN 1 

OATABDSP 2 

190 

198 

19C 

190 

lAO 

lA2 

lA4 

lA8 

lAA 

lAB 

lAC 

lAE 

IBO 

184 

IB8 

IB9 

IBA 

278 Section 5. Data Areas 

Displ. 
Decimal Purpose 

400 

408 

412 

413 

416 

418 

420 

424 

426 

427 

428 

430 

432 

436 

440 

441 

442 

WSSIZE 3 Number of bytes occupied by the 
Working-Storage Section 

Ending addr~ss of section built. 

Latest dictionary pointer (high byte). 

Latest dictionary pointer. 

Set by phase 10 if a Report Save Area ;s needed at 
execution time. Used by phase 60 or 62 to determine 
whether that area should be set in the TGT and then 
set to the displacement of the REPORT SAVE field 
from the beginning of the TGT. 

Number of cells used to save register 14 in 
declaratives for return. 

Contains the length of ,the object module CSECT. 

Set by phase 60 to the number of unique GNs or, 
under the optimizer version of the compiler, set by 
phase 51 to the number of GNs requiring an address 
constant cell in the PGT. 

Switch used by phases 60 or 62 and 64, and 70. 

Priority number of current section. 

Contains a comma followed by a decimal point. If 
the DECIMAL-POINT IS COMMA clause is specified, the 
order of the two ;s reversed; that is, a decimal 
point is followed by a comma. This is set by phase 
10. 

Unused - inserted for alignment. 

Address of TAMER rout i ne MOVOC. Phase 30 uses thi s 
cell. 

Set by phase 22 to the size of the largest SO entry 
in the program. 

Contains the priority number of the highest 
numbered Procedure Division section to be 
considered part of the root segment. Set in phase 
10 to the value specified in the SEGMENT-LIMIT 
clause or to 49 (hexadecimal 31). If phase 11 finds 
that the program is not segmented, it is set to 
hexadecimal 'FF' as an indication to later phases. 

Set in phase 10 to contain the literal specified in 
the CURRENCY-SIGN clause, and used by phase 20 to 
recognize this literal. 

Contains displacement into DATATAB. Set by Phase 25 
for use by Phase 65. 

• 

• 

• 

• 

• 



• 

• 

• 

• 
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No. of Displ. Displ. 
Cell Bytes Hex Decimal Purpose 

INDEXI 2 

IOPTRCTR 2 

TS3MAX 2 

TS4MAX 2 

FlOWSZ I 

RPNCNTR 

AGETAll 

IDENTL 

BLCTR 

VNCTR 

OHCTR 

PFMCTR 

PSVCTR 

I 

2 

4 

4 

2 

2 

2 

2 

2 

IBC 

IB~ 

ICO 

1C2 

1C4 

lC5 

IC6 

IC8 

ICC 

100 

102 

104 

106 

108 

444 

446 

448 

450 

452 

453 

454 

456 

460 

464 

466 

468 

470 

472 

Number of index-names defined in INDEXED BY clause. 
Set in phase 60 or 62 to the displacement of the IHD 
field from the beginning of the TGT. 

Number of input/output pointers resulting from SAME 
RECORD AREA clauses. 

Set by phases 50 and 51 to the number of bytes 
needed for temporary storage for the SYNCHRONIZED 
option. 

Set by phase 51 to the number of bytes needed for 
temporary storage by table handling verbs. 

Set by phase 01 to the number of traces requested 
for the flow trace option. The default is 99. Used 
by phase 65 to fill in the Debug table in the TGT . 

Unused. 
/ 

When OPT is specified, set by phase 51 to the number 
of PHs requiring an address constant cell in the 
PGT. 

Address of routine GETALL in phase 00. This is used 
by phases 60 and 61 to obtain all available table 
space. 

Set in phase 60 or 64 to the relative location of 
the first executable instruction. 

Used in phase 22 as a counter for assigning unique 
identifying numbers to base locators for files and 
the Working-Storage Section. In phase 60 or 62, it 
is set to the displacement of the Bl field from the 
beginning of the TGT. 

Used in phase 40 as a counter for assigning unique 
identifying numbers to variable procedure-names. In 
phase 60 or 62, it is set to four times the phase 40 
v~lue, which equals the number of bytes occupied by 
the VH cells. 

Used in phase 51 as a counter to assign unique 
identifying numbers to ON control cells. In phase 
60 or 62, it is set to the displacement of the OHCTL 
field from the beginning of the TGT. 

Used in phase 40 as a counter to assign un;que 
identifying numbers to PERFORM control cells. In 
phase 60 or 62, it is set to the displacement of the 
PFMCTL field from the beginning of the TGT. 

Used in phase 40 as a counter to assign unique 
identifying numbers to PERFORM save cells. In phase 
60 or 62, it is set to the displacement of field 
PFMSAV from the beginning of the TGT . 
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Cell 

XSACTR 

No. of Displ. 
Bytes Hex 

2 IDA 

XSWCTR 

RELLOC 

GTLNG 

VNILOC 

VNLOC 

SUBCTR 

PARMAX 

SPACING 

PRBLNUM 

2 

2 

4 

2 

2 

2 

2 

2 

1 

1 

CORESIZE 4 

INDEX 4 

FIL5BUF 4 

AOATAB 4 

DATATBNM 2 

OBODOTBN 2 

NODECTR 2 

IDC 

IDE 

lEO 

IE4 

lE6 

IE8 

lEA 

IEC 

lEE 

lEF 

IFO 

IF4 

IF8 

1FC 

200 

202 

204 

280 Section 5. Data Areas 

Displ. 
Decimal Purpose 

474 Contains the relative location within an EXHIBIT or 
SORT Save Area of the next area to be assigned. It 
is used by phase 51 in processing EXHIBIT or SORT 
and then set to the total number of bytes. needed for 
the Save Area. In phase 60 or 62, it is set to the 
displacement of field XSA from the beginning of the 
TGT. (This counter is used and then incremented, 
unlike other counters, which are incremented and 
then used. The increment ;s equal to the number of 
bytes in the Save Area used.) 

476 

478 

480 

484 

486 

488 

490 

492 

494 

495 

496 

500 

504 

508 

512 

514 

516 

Used by phase 51 as a counter to assign unique 
identifying numbers to EXHIBIT first-time switches 
and special ON switches. In phase 60 or 62, it is 
set to the displacement of field XSASW from the 
beginning of the TGT. 

Unused. 

Set in phase 60 or 62 to the relative location, 
within the object module or root segment, of the 
beginning of the TGT. 

Set in phase 60 or 62 to the length of the TGT. 

Set in phase 60 or 62 to the relative location of 
,the VNI field from the beginning of the PGT. 

Set in phase 60 or 62 to the relative location of 
the VN field from the beginning of the TGT. 

Used in phase 40 as a counter to assign unique 
identifying numbers to subscripted references. In 
phase 60 or 62, it is set to the displacement of the 
field SUBADR from the beginning of the TGT. 

Set in phase 51 to the size of the parameter area 
needed for parameter lists for macro instruction 
expansion of some of the source statements. In 
phase 60 or 62, it ;s set to the displacement of the 
PARAM field from the beginning of the TGT. 

Set by phase 01. Used for statistics. 

Set by phase 62 to indicate the number of Procedure 
Block Cells in the PGT if the optimizer option 
(OPT) is specified. Phases 63 and 64 use this 
information. 

Set by phase 01. Used for statistics. 

Number of index names. 

Used by phase 01 to store the address of SYS005 
buffer. Used by phases 25 and 65. 

Note address for first block of the DATATAB table 
on SYS005. 

Number of DATATAB blocks on SYS005. 

Total number of bytes used for OBODOTAB entries on 
SYS005, including the slack bytes needed to align 
each OBODOTAB entry on a fullword boundary. 

Number of node counters. 

• 

• 

• 

• 

• 
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No. of Displ. Displ. 
Cell 

PROCCTR 

Bytes Hex Decimal Purpose 

2 206 518 Procedure-name counter. 

AMICTR 2 

FSTCDNMI 2 

16 

SWITV2 1 

3 

TMCNTBSZ 4 

2 

CCSLOC 2 

AMILOC 2 

INTVIRT 2 

LOCTMCTT 4 

2 

LISTERSW 1 

COLLOVAL 1 

COLHIVAL 1 

19 

COllITNO 2 

lNGDSP 2 

208 

20A 

20C 

21C 

210 

220 

224 

226 

228 

22A 

22C 

230 

232 

233 

234 

235 

248 

24A 

520 

522 

524 

540 

541 

544 

548 

550 

552 

554 

556 

560 

562 

563 

564 

565 

584 

586 

Used by phase 21 as a counter for assigning unique 
identifying numbers for File Information Blocks 
(FIBs). Phase 60 or 62 sets the fi'eld to the 
displacement of the FIB field from the beginning of 
the TGT. 

Number of CCB cells. 

Unused 

Switch 

Name Bit Meaning 

CNTFDECL 

NODABEND 

COBOL2 
LSTRETXT 
INFOMSG 
SAMFIlE 
MRGBIT 

Unused. 

o 
1 

2 
3 
4 
5 
6 
7 

Phase 11 found a declaratives 
card 
No ABEND to be issued for 
D-Ievel message condition 
ANS 1974 interpretation 
If E-text from phase 04 
On if messages 
Sequential I/O exists in program 
Merge was specified 
Unused 

Size of timer count table. 

Reserved 

Displacement of first CCB cell. 

Set by phase 62 to the number of FIB cells. Tested 
by phase 64. 

Initial routine virtual number. Used by phases 
62-64. 

Start of timer count table. Used by phases 62-64. 

Unused. 

Lister option switch. 

Name Bit Meaning 

LSTRDECK 0 
lSTRCPCH 1 
lSTRCOMP 2 
LSTRONlY 3 
lSTRPRC2 4 

5-7 

Lister source deck 
lister copy deck 
Lister and compile 
Lister only 
Two-column Procedure 
Division listing 
Unused 

Collating sequence LOW VALUE. 

Collating sequence HIGH VALUE. 

Unused. 

literal number of pcs. 
Displacement of first LINAGE-COUNTER. 
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Cell 

LHGBL 

DICTHAME 

APLSCALL 

BUGSTCRD 

PMAPADR 

BUFSIZE 

DATE 

TIME 

CRDHUMXX 

DTFHUM 

SDTFCTR 

DTFNOXX 

DTHCNT 

VRBCOUNT 

CURCRD 

SWITCH 

No. of 
Bytes 

2 

2 

4 

4 

1 

2 

17 

4 

4 

8 

8 

4 

2 

1 

1 

2 

2 

4 

4 

2 

6 

2 

Displ. 
Hex 

24C 

24E 

250 

254 

258 

259 

25B 

26C 

270 

274 

27C 

284 

288 

28A 

28B 

2aC 

28E 

290 

294 

298 

29A 

2AO 

282 Section S. Data Areas 

Displ. 
Decimal 

588 

590 

592 

596 

600 

601 

603 

620 

624 

628 

636 

644 

648 

650 

651 

652 

654 

656 

660 

664 

666 

672 

Purpose 

BL number of first LINAGE-COUNTER. 

Unused. 

Pointer to dictionary name from LATPTR. 

Address of PlSCAll routine in phase 00. 

Reserved (do not use). 

Card number of first PN following declaratives. 

Unused - room for expansion. 

COBOL entry address. 

Size of buffers for compilation work files. Used 
fo r stat i st i cs. 

Set by phase 01 to the date of compilation. 

Set by phase 01 to the time of the start of 
compilation. 

Unused. 

Used by phases 62 and 64 in sequencing the object 
deck. 

Used in phase 21 as a counter for assigning unique 
identifying numbers to DTFs. 

Unused. 

Used in phase 21 as a counter for assigning unique 
identifying numbers to secondary DTFs. 

Used by phases 62 and 64 to calculate the relative 
address of OTF cells from the beginning of the TGT. 

Number of data-names for statistics. 

Number of verbs for statistics. Set by phase 11. 

Contains the compiler-generated card number of the 
text item currently being processed. If the text 
it~m is a verb, the high-order bit of CURCRD is on. 

Unused. 

Contains TRACE, DEBUG, SYMDMP, and Q-routine 
information. 

Name Bit Meaning 

SWTRCE 

DELDSW 

o 

1 

Set by phase 11 if TRACE is encoun­
tered so that phase 40 will generate 
TRACE coding at each procedure-name 
definition. 
Set by phase 11 if there is a DISPLAY 
on SYSLST in a LABEL declarative. 
Tested by phase 51 to determine if a 
call to subroutine ILBDASYO should be 
generated. 

• 

• 

• 

• 

.'. 
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• 

• 

• PHZSW 

• 

Licensed Material - Property of IBM 

No. of D;spl. D;spl. 
Bytes Hex Dec;mal Purpose 

1 2A2 674 

DSLDSW 2 Set by phase 11 if there is a DISPLAY 
on SYSPCH in a LABEL declarative. 
Tested by phase 51 to determine if a 
call to subroutine ILBDASYO should be 
generated. 

SPILL 3 Used if SYMDMP needs note or point 
on SYS005. 

ALDSW 4 Set by phase 11 if there is an ACCEPT 
in a LABEL declarative. Tested by 
phase 51 to determine if a call to 
subroutine ILBDOSYO should be 
generated. 

MQVAR 5 Set by phase 22 if it builds a QVAR 
table. 

Name Bit Meaning 

LDECLSW 6 Set by phase 11 if there ;s a LABEL 
declarative. 

MQFILE 7 Set by phase 22 if it builds a QFILE 
table. 

SYMIFP 8 Set by phase 25 if there is an 
internal floating-point data item 
and SYMDMP is requested. Tested by 
phase 60 to determine if a virtual 
for subroutine ILBDTEF3 should be 
generated. 

SYS5TD 9 Set by phase 01 if SYS005 is on tape. 
Tested by phase 65 to determine if a 
WRITE UPDATE can be done on SYS005 if 
it is a disk file. If SYS005 is a 
tape file, copy SYS005 information on 
SYS002 and then recopy on SYS005 . 

SORTRTN 10 Set by phase 30 if the sort RETURN 
verb is specified, and used by phase 
51. 

RERUNN 11 Set by phase 10 if RERUN is speci­
fied, and used by phases 21, 51, and 
either 60 or 62 and 64. 

SORTSW 12 Set by phase 10 if SORT is specified. 
NOFITSW 13 Phase 70 must read SYS003 for E-text 

since FRRTBL exceeded 256 bytes and 
has to be spilled. 

DOPH7 14 Tested by phase 60 or 62 or 64 to 
determine whether to call phase 70. 

RDERRFIL 15 Set by phase 60 or 64 if it did no 
processing. Tested by phase 70 to 
determine if SYS004 is to be read to 
find E-text. 

Set by phase 01 from the compilation options. If 
the bit is on, the option was chosen. 

Name 

LIST 
LISTX 
DECK 
LINK 
SEQ 
FLAGW 
LIBR 
ERRS 

Bit Meaning 

o LIST option specified 
1 LISTX option specified 
2 DECK option specified 
3 LINK option specified 
4 SEQ option specified 
5 FLAGW option specified 
6 LIB option specified 
7 ERRS option specified 
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Cell 

PHZSWl 

PHZSW2 

PHZSW3 

PHZSW4 

PHIBYTE 

No. 01 D;spl. Displ. 
Bytes Hex Decimal pu~pose 

1 2A3 675 Same as PHZSW for additional options. Phase 10 
sets RPTWR on if a Report Section is encountered. 

1 2A4 676 

1 2A5 677 

1 2A6 678 

1 2A7 679 

Name 

XREF 
CLlST 
SYM 
FLOW 
RPTWR 

APOST 
MAPSP 
TRUNC 

Bit Meaning 

o XREF option specified 
1 CLlST option specified 
2 SYM option specified 
3 FLOW option specified 
4 (Not a compiler option, this bit is 

tested to determine whether to load 
phase 12). 

5 APOST option specified 
6 SUPMAP option specified 
7 TRUNC option specified 

Same as PHZSW for additional options. 

Name Bit Meaning 

SXREF 
STXIT 
ZWB 
CATALR 

SYMCAN 
STATE 
SYMDMP 

o 
1 
2 
3 
4 
5 
6 
7 

SXREF option specified 
STXIT option specified 
ZWB option specified 
CATALR option spec;fied 
Unused 
SYMDMP request cancelled 
STATE option specified 
SYMDMP option specified 

Same as PHZSW for additional options. 

Name Bit Meaning 

OPT 0 
1 

SYNTAX 2 
CSYNTAX :5 

4 
5 
6 

VERBR 7 

OPT option specified 
Unused 
SYNTAX option specified 
CSYNTAX option specified 
Unused 
Unused 
Unused 
VERB option specified 

Same as PHZSW for additional options. 

Name Bit Meaning 

VSUM 
VREF 
COUNTL 
TIMER 
LVL 
COMPAT 
NEWADV 

o 
1 
2 
3 
4 
5 
6 
7 

VERBSUM option specified 
VERBREF option specified 
COUNT option specified 
Elapsed time paragraph executing 
LVl=, (for FlPS) option specified 
COMPAT option specified 
ADV option specified 
Unused 

Switch for phases 10, 11, 22, 21, 50, 51, 62, and 
63. 

Name Bit Meaning 

ADRSYM 

o Unused 

1 Set by phase 51 when SYMDMP is in 
effect and a call to the ILBDVMOO 
subroutine has been generated. Phase 
60 tests the bit and generates a call 
to the ILBDADRO subroutine if the bit 
is set to 1. 
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Cell 
No. of Displ. 
Bytes Hex 

SWITCHIX 1 2AS 

SWITVS 1 2A9 

SRTRERUN 8 2AA 

FIPLVL 1 2B2 

Licensed Material - Property of IBM 

Displ. 
Decimal Purpose 

680 

681 

682 

690 

OPTDISP 1 

QRTNIPBL 3 

Name Bit 

S370IN 4 

DBLBUFIS 5 

EOPPHI 6 

UPSIBT 7 

Set by phase 50 if OPT ;s specified 
and a call to the ILBDDSPO subroutin~ 
is to be generated. Phase 51 tests 
the bit and generates the call if thE 
bit is set to 1. If the bit is set i 
0, phase 51 generates the call to 
ILBDDSSO. 
Set to 1 by phase 62 if all Q-routinE 
GNs are contained in 1 Procedure 
Block. If phase 63 finds this bit 
turned on, it does not generate load 
instructions of register 11 for 
branches to Q-rout;nes. 
Meaning 

Set to 1 by phase 10 if object­
computer paragraph specifies IBM-370. 
Used by phases 50 and 51 to generate 
System/370 instructions. 
Set to 1 by phase 22 if there is an 
ISAM file with no RESERVE NO clause 
that is opened input or 1-0. Phase 
21 tests to determine what module 
name to use for ISAM files. 
Set to 1 if phase 10 encounters an 
end-of-file condition in the source 
program. 
Set to 1 if an UPSI clause is 
specified. 

Compiler internal switch byte. 

Name Bit Meaning 

RENAMON 0 

OCCTBON 1 

DICTSPIL 2 

SLIBOPTS 3 

Set to 1 by phase 22 if RENAMTB 
exists. Tested by phase 25. 
Set by phase 22 if OCCTBL exists. 
Tested by phase 25. 
Set by phase 00 if dictionary spill 
occurs. Used for statistics. 
Source library option override. 
Numeric editing subroutine needed. 
Convert to binary subroutine needed. 
Alphanumeric edited field subroutine 
needed. 

NEDBIT 4 
CVBBIT 5 
ANEBIT 6 

7 Unused. 

UNSTRING, COLLATING information. 

Name 

VBFILES 
PHIDCON 
PH45BIT 

COLATON 

Bit Meaning 

o VB File(s) in program 
1 Phase 10 Constant option 
2 Set by phase 40 to indicate that 

phase 45 ;s to be called for the 
UNSTRING verg. 

3 Unused 
4 Non-NATIVE PROGRAM COLLATING SEQUENC 

exists 
5-7 Unused 

File-name and logical unit number of file used for 
SORT checkpoint. 

Set by phase 02 to indicate use level of FIPS 
flagging that is to be done by phase 80. 
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No. of Displ. Displ. 
Cell Bytes Hex Decimal Purpose 

1 

IPRECS 4 

"AHSEGMSG 4 

BGALLPH 2 

BGALLPRI 1 

V2BUGSW 1 

BUGBLLHO 2 

BUGVLCHO 2 

MAXBGITM 2 

SA3CTR 2 

DBGLOC 2 

IDBYTES 

IDPHOO 
IDPH01 
IDPH02 
IDPH03 
IDPH04 
IDPH05 
IDPH06 
IDPHOa 
IOHPI0 
IDPH12 
IOPH11 
IDPH20 
IDPH22 
IDPH21 
IOPti25 
IDPH30 
IDPH35 
IOPH40 
IDPH45 
IDPHSO 
IDPH51 
IDPH60 
IDPH61 
IDPH62 
IDPH63 
IOPH64 
IDPH65 
IDPH70 
IOPH71 
IDPH72 
IDPH80 

44 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2B3 

284 

288 

2BC 

2BE 

2BF 

2CO 

2C2 

2C4 

2C6 

2Ca 

2CA 

2CA 
2CB 
2CC 
2CD 
2eE 
2Cf 
2DO 
201 
202 
2D3 
2D4 
2D5 
2D6 
2D7 
208 
2D9 
20A 
20B 
20C 
2DD 
20E 
2DF 
2EO 
2E1 
2E2 
2E3 
2E4 
2E5 
2E6 
2E7 
2E8 
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691 

692 

696 

700 

702 

703 

704 

706 

708 

710 

712 

714 

714 
715 
716 
717 
718 
719 
720 
720 
722 
723 
724 
725 
726 
727 
728 
729 
730 
731 
732 
733 
734 
735 
736 
737 
738 
739 
740 
741 
742 
743 
744 

Unused 

Humber of source cards for statistics. Set by 
phases 10, 12, 11. Used by phase 60 or 64. 

Address constant of header line in phase 00. Used 
by phase 60 or 64. 

PH for USE-DEBUG all procedures. 

Priority for USE-DEBUG QALL procedure. 

DEBUG switch. 

Equate 
Harne 

V2BUGOH 
V2BUGDCl 
BGAlLPRC 

Bit 

o 
1 
2 

3-7 

BLL for DEBUG 

VLC for DEBUG 

Meaning 

With debugging mode 
Debugging sections 
USE-DEBUG all procedures 
Unused 

Maximum size for DEBUG-ITEM. 
Number of save cells allocated by Phase 51 
for use-for-DEBUGGING declaratives. 

Debug fields in the TGT. 

One byte for each phase of the compiler. Each phase 
dynamically stores its change level number in its 
corresponding byte. 

Phase 00 level identifier 
Phase 01 l~vel identifier 
Phase 02 level identifier 
Phase 03 level identifier 
Ph~se 04 level identifier 
Phase 05 level identifier 
Phase 06 level identifier 
Phase 08 level identifier 
Phase 10 level identifier 
Phase 12 level identifier 
Phase 11 level identifier 
Phase 20 level identifier 
Phase 22 level identifier 
Phase 21 level identifier 
Phase 25 level identifier 
Phase 30 level identifier 
Phase 35 level identifer 
Phase 40 level identifier 
Phase 45 level identifier 
Phase 50 level identifier 
Phase 51 level identifier 
Phase 60 level identifier 
Phase 61 level identifier 
Phase 62 level identifier 
Phase 63 level identifier 
Phase 64 level identifier 
Phase 65 level identifier 
Phase 70 level identifier 
Phase 71 level ident;fie~ 
Phase 72 level identifier 
Phase 80 level identifier 

• 

• 

• 

• 

• 
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f:'; 

• No. of Displ. Displ. 
cell Bytes Hex Decimal Purpose 

IDPH81 1 2E9 745 Phase 81 level identifier 
IOPli82 1 2EA 746 Phase 82 level identifier 
IDPH83 1 2E8 747 PhClse 83 level identifier 
IOPH84 1 2EC 748 Phase 8(t level identifier 
!DPH85 1 lED 749 PhClse 85 level identifier 
IDPH86 1 2EE 750 Phase 86 level identifier 
IDPH87 1 2EF 751 Phase 87 level identifier 
IDPt-t88 1 2FO 752 Phase 88 level identifier 
IDPH89 1 2Fl 753 Phase 89 level identifier 
IDPH8A 1 2F2 754 Phase 8A level identifier 
IDPH8B 1 2F3 755 Phase 88 level identifier 
IDPH8C 1 2F4 756 Phase 8C level identifier 
IDPH8D 1 2F5 757 Phase 80 level identifier 

10 2F6 758 Unused 

LIBBUF 4 300 768 Address of library input area (phase 04 to phase 
00 ). 

• lNCOUNT 2 304 772 Number of lines per page of compilation listing. 
Set to 1 by phase 01; used for statistics. 

VIOVIRH 2 306 774 Virtual number for VSAM I/O. Used by phases 62-64. 

SIOVIRH 2 308 776 Virtual number for SAM I/O. 

2 30A 778 Unused 

ATPLEHT 4 30C 780 Length and address of Phase Length table. 

16 310 784 Unused 

• PATCHIT 64 320 800 Patch area 

0 360 864 End of COMMON 

• 

• I 
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Thi~ chapter contains descriptions of 
All tables handled by the T~"!~ routines of 
Phase 00, whether built, used, and released 
within a sin~le phase or passed to a later 
one. These tables differ fro. others in 
that additional storage can be obtained for 
the. and they occupy space in the T~"!R 
area rather than within a phas.. Their 
descriptions are not intended to be 
complete, but to provide a quick reference 
to which phases use a table and for what 
qeDeral purpose. "ore explanation is 
provided in the chapters on the iDdivi~ual 
phases. 

The tables are arranged in alphabetic 
order. Each deEcription includeF tbe TIB 
nuaber (where applicable) and the for.at of 
an entry in thE table. ~he TIB is 
explained in "AppeDdix A. Table and 

Licensed lat.rial - property of IBI 

TABL! PORIATS 

Dictionary Handling." The following notes 
apply to the format ~iagra.s in this 
cha~ter: 

• The top row of figures shows the nuaber 
of bytes in thE field. 

• Shaded areas indicate optional fi~lds 
or a series of siailar fields. 

• n • the total number of hytes to follow 
in thp. fIIntry. 

c = the number of bytes in the 
followin~ field. 

• !ndividual notes, applying to 
particular fields, ar~ numbered 
consEcutively with the nu~bers 
encircled. 

&LPH1'I1. 
,TIB 27) RRrRose r'-----'r---------r------r----------_t 

Phase 10 builds this tablel 1 I'ariable 1 256 I 
fro. scaD of alphabets iD I t.. i 
SPICI1L-N1ftIS p~ragraph_ C talphabet-, Switcbl 256-byte I 

PbAS.S In r01yd 
PhAse 12 checks the table 
for AlphAbet-DAa.s found 
in CODE-SET clause. lt 
end of SPECI1L-NAftES, 
phase 10 scaDS the tAble 
for AlphAbet-Daaes found 
iD PBOGal! COLLATING 
SIQUI.CE • 
PhAse ~l checks tbe tAble 
for alphabet-nAaes found 
iD soaT or IE8GB state.ents. 
Phase SJ delet.s this table 
at terainatioD of processing_ 

The COUDt of the number of bytes in the 
D ••• that folloW8. 

®~ 
01 
04 

08 

80 

",aning 
PROGaA" COLLATING SEQUENCE 
STANDARD-1 (ASCII), no 256-byte 

translation table needed. 
lUTIVE (EBCDIC), no 256-byte 

translation table needed. 
Lit.ral already defined. 

If nOD' of the aboye switches are on, the 
table entry is for a user-defined alphabet 
which is not the Program Collating 
S.quenc.. If the Literal Already Defined 
bit is on, the next two bytes contain the 
lit.ral D •• her (if not ASCII or EBCDIC). 

Ina.e I ITranslationa 
I I ~ ITable I 
, 'f I 
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ASCTAB 
(TIB 12) Purpose 

Code 
00 

01 
02 

Code 
80 

40 
20 
10 

store address constants 
of DTFs for associated 
files when 3525 device 
if specified in ASSIGN 
clause. 

Entry frequency 
One entry for each DTF 
for an associated file. 

Phases Involved 
Phase 21 builds and 

uses this table 
for generating 
address constants 
for each DTF for 
an associated file. 

!leaning 
R (READ file) 
P (PUNCH file) 
W or M (WRITE file) 

!leaning 
V (READ, PRINT) 
X (READ, PUNCH, PRINT) 
Y (READ, PUNCH) 
Z (PUNCH, PRINT) 

I BLTABL 
(TIB 24) Purpose 

@ Bits 
-0-

Associate DTF numbers 
with buffers. 

Entry Frequency 
One entry for each PD 
in source program. 

Phases Involved 
Phase 21 builds and 

uses when generating 
buffers to determine 
how to .initialize the 
base locator for each 
file. 

Meanina, if ON 
VSAM file 
(Not used) 

, 
1 1 1 1 111 3 

I I I I 
IProcess-ISystem unitlDevicelHopperlTypelType of I Ad dress I 
ling by tel (SYSnnn) Icode Iselectlof lassoci-Iof DTF 
I Ifor associ-I I Ifilelation I 
I lated file 1 ~3 1 1:\4 I 1:\' I 
I I I \V I \:!.I I \.!II Q) I 
, I "'" 

i 

I 3 
I 
I Address 
I address 
I constant 
lin this 
IDTF , 

i 

• 2 I , 
of ICard I 

Inumberl 
I I 
I I 
I 1 
, I 

Code 
80 

40 

Code 
80 

40 

Device 
3525 
2560 

Beaning 
PriJlary hopper 
Secondary hopper 

1 I 1 2 1 
I 1 1 , 

IDTP IBufferlAdjustmentlFLAGI 
Inumberlarea I factor I 1:\' 
I In~erl I \!II 
1 '0 1 1 1 , I, , 

1-6 
7 File is single buffered and 

unblocked, or indexed 
sequential. 

X'Ol' for VSA!I file 
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BLASGTBL 
('lIB 16) Purpose 

1 Assign object-tiae 
per.anently loaded 
registers. Type cell 

Entry Frequency 
One entry for each 
register: 6-10. 

Phases Involved 
Phase 62 builds this table 

using the BLUSTBL table. 
Phases 63 and 64 use the 

information to determine 
which BL or BLL or OVERFLOW 
CELL is in a permanent 
register. 

(!) The type cell contains one of the 
following hex values: 

Code 
PP 
1'0 
00 
01 

Meaning 
TGT overflow 
PGT overflow 
data BL 
data BLL 

Overflow cells for the TGT and PGT 
are assigned registers first. Since 
the number of PROCEDURE BLOCK ADDRESS 
cells has not yet been determined, it 
is impossible to know if another OVER­
PLOW cell will be required for the PGT. 
Therefore, phase 62 assigns registers 
6 - 9 to the known OVERFLOW cells and 
to the most used data BLs and BLLs 
and reserves register 10 for the pos­
sible PG~ OVERPLOW cell. If no OVER­
PLOW cell is needed, register 10 is 
assigned to the next most used data 
BL or BLL. 

1 

BL, BLL, 
or overflow 
number 

Licensed Material - Property of IBM 
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I 

2LUSTBL 
(TI}\ 10) 

BLVNTBL 
('lIB 23) 

BUFTAB 
('lIB 29) 

Licensed !aterial - Property of IB! 

Purpose 
3 contains a count of 

the references to 
each BL and BLL. Usage 

counter 
Entry frequ!iUl£Y. 
One entry for each 
BL and BLL assigned 
to the Data Division. 

Phases Involved 
Phases 50 and 51 build this 

table during the scan of 
P2-text. 

Phase 62 uses this table to 
assign registers to the 
most used data BLs/BLLs. 
BLs 1 through n are followed 
by BLLs 1 through m. 

Purpose 
2 Optimize generation 

of instructions to 
return control GN number 
from a performed 
procedure to the 
GN return point. 

Entry Frequency 
One entry for each EXIT 
statement in the range 
of a PERFOR! statement. 

Phases Involved 
Phase 62 builds this table 

during Optimization A-text 
processing upon reading a 
GN PERFOR! (24) element. 
It fills in the block nUm­
ber during Procedure I-text 
processing upon reading the 
VNREF element which follows 
the C004 element at the 
PERPOR! EXIT. 

Phase 63 uses this table t9 
determine whethe~ the GN 
return point (COOS) is in 
the same block as the EXIT 
statement and thus which 
Procedure Block is contained 
in register 11 on return from 
the performed procedure. 

2 

VN number 

1 

Block 
number 

Purpose iii • 
Store adcons to buffers 
for files. 

Entry Frequency 
One entry for each 
address constant for 
for an I/O area that must 
be filled into a DTF. 

I 1 I 1 ,1 1 I 
I 'I I 1 
IDTF IDTf ISA!E ISA!E ,Plagl 
InumberlnumberlARBA IRECORD I byte I 

InumberlARBA, , 
I , I , 
, ,number, 01 , , 
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G) Bits 
0-1 

2-4 

5-7 

Phases Involved 
Phase 21 builds and uses 

for buffer generation. 

i 
I 3 
I 
IAddress of 

Contents 1 IDTF field 
Size, minus 1, of DTF lor FIB 

If(!)d 
I 2 
I 

field receiving new 
(generated) address 

Aliqnment of generated 
area 
000 at double word 
001 at doubleword + 1 

111 = at double word + 7 
Unique area number for 

individual area within a 
file 

X'01' for VSAK file 

, f , 
I 2 I 2 I 
I I t 
I Adjustment I Maximum I 
Ivalue (with larea for I 
Isiqn) for Ithis gen- I 
larea addressleration orl 
I IDTF I 
I I I 

The address, relative to the beginning of the object module, of either the DTP field receiving 
the generated address or, for VSAK, the FIB field (IRECOBL) receiving the displacement in the 
TGT of the record's first BL cell. 

CARDINDX 
(TIB 11) Purpose Iii 

Store information about I 3 1 I 1 I 
the first card number for I I I , 
each program fragment ICard/verb number I Priority I Relative I 
and user-written Ifor first card I Ifraqment I 
discontinuity within a lin this group I I number I 
segment for use by the I I Iwithin thisl 
COBOL library subroutines I (!) I !priority I 
when SYMDMP is specified. I 'I ' 

Entry Frequency 
One entry for each 
program fragment and one 
entry for each non­
contiguous section other 
than the first within a 
segment. 

Phases Involved 
Phase 65 builds this table 

while reading SYS002 and 
building the PROCTAB 
table. 

Phase 65 writes this table 
on SY5005 and COBOL 
library SUbroutines use 
this table to relate card 
numbers to entries in 
the PROCTAB table. 

(!) Bits Contents 
0-19 Card number 
20-23 Verb number 

(verb number is always 0 or 1) 
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CKPTBL 
(TIB 8) Purpose , , 

Save RERUN statement 
information from source 
program scan. 

7 121 
I 

2 I 4 
I 

IExternal-iSIS ICKPT IDTP 
Iname or I number I counter I 

numberllumber I 

CNTLTBL 

Entry Frequency 
One en~ry for each 
RERUN statellent. 

Phases Involved 
Phase 10 builds this table 

from RERUN statement in 
source program. 

Phase 21 adds DTP number 
and checkpoint counter 
nUllber. 

Phase 51 uses to generate 
coding to count and test 
"integer" with RERUN 
file OPENs, READs and 
WRITEs. 

Purpose 
Sorts data-names and 
procedure-names for the 
SIREI' option. 

ISISxxx I Inumber I , , , , 

i , , , 
, 4 , 2 , 2 I 
I I I , 
,Pointer to IPointer tolPointer tol 
lassociated ICONTROL I CONTROL I 

Entry Prequency IDATA recordlrecord forlrecord fori 
One entry (CONTROL record) I Ilower namellower nallel 
for each DEl-text element. I Ion first Ion next I 

I I compare I compare I 
Phases Involved , , , I 

Phase 61 builds and uses 
this table to reorder 
data-names and procedure­
nalles alphabetically for 
the SIREI' option • 

(!) There is no TIB for this table. 
Phase 61 uses the phase 00 routine 
GETALL to get Apace, but moves data 
in and out of the table by itself. 

CONDIS 
(TIB 14) purpose 

Store DISPLAY literals 
during literal optimiza­
tion. 

Entry Frequency 
One entry for each 
unique DISPLAY literal. 

Phases Involved 
Phase 60 or, when OPT is 

specified, phase 62 builds 
this table while process­
ing Optimization A-text. 

Phase 60 or phase 62 uses 
this table with CONTBL 
and LTLTBL tables to 
eliminate duplicate 
DISPLAY literals. 

Variable 

Literal 

lof records I 
I I , , 
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CO.TBL 
(TIB 9) 

CTLTBL 

Purpose 
store each non-DISPLAY 
literal value during 
optimization of literals~ 

Entry Preguency 
One entry for each 
unique non-DISPLAY 
literal. 

Phases Involved 
Phase 60 or, when OPT is 

specified, phase 62 builds 
this table while process­
ing Optimization A-text. 

Phase 60 or phase 62 uses 
this table with CONDIS 
and LTLTBL tables to 
eliminate duplicate 
non-DISPLAY literals. 

(TIB 14) Purpose , 
I 
I 

Variable 

Literal 

i 

2 I 7 
I 

I n I Duplicate 

i 
7 1 1 2 I 

I 
ISave name IFlaglLevel IGN number I 

Store information on 
control names to check 
validity and build 
routines using them. I Iname (-nnnn) I (-nnnn) inlbytelof thislfor control I 

Entry Freguency 
One for each control 
naae. 

Phases Involved 
Phase 12 routine RDSCAN 

builds this table. 
Phase 12 routine GNSPRT 

and most other routines 
use this table to 
create CTB-ROUT, 
SAV-ROUT, and RET-BOUT 
routines. 
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I lin EBCDIC I EBCDIC I Icontrollheading 
I I 

CD 
I 

CD 
I I 
!@! 

I 
I I I 
I I i 

i i 

I 2 2 I 2 
I I I 
IGN number forlUnusedlSize of 
Icontrol foot-I I previous 
I ing I I ent.ry 
I I I 
I I I 
I I I 
, " 

(!) In PO-t.ext. fora: 

Bytes 
o 
1 
2 

3-6 

contents 
23 
05 
- (hyphen) 

nnnn 

l'leaning,....!L.2n 

I 
I 

t 
variable I 

I I 
IControl-name includ-I 
ling qualifiers, I 
lindexes, and sub- I 
Icripts, if any, in I 
IPO-text form. I 
I I , , 

Bit 
-0 
1-2 

control-name is subscripted or indexed 
Unused 

3 
4-6 

7 

Control footing specified 
Unused 
Cont.rol heading specified 

I 
I 
I , 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• i 

CVIRTB 
(TIR 12) 

DATATBL 

Licensed Material - Property of IBM 

Purpose 
store virtual name from 
definition elements dur­
ing virtual optimization. 

Entry frequency 
One entry for each uni~ue 
virtual. 

Phases Involved 
Phase 60 or, when OPT is 

specified, phase 62 makes 
an entry when it finds a 
virtual definition during 
Optimization A-text 
processing. 

phase 60 or Phase 62 uses 
this table with the 
VIRPTR table to elim­
inate duplicate refer­
ences to virtuals. 

8 

Virtual 

purpose ,r------------"--------------------------,-------------,, 
store information for I 3 I 33 2 I 
IREF or SIREP processing. ,~----------~I------------------------~----------_il 

IPointer to IExternal name in EBCDIC, IAscending I 
Entry Frequency I dictionary Idefining card nuaber, andlsource order I 
One entry (DATA record) lentry for ra variable number of I pointer I 
for each DEP-text element. I data-name orlcard numbers referring I (SIBEP only) I 

Phases Involved 
Phase 61 builds and uses 

this table in producing 
an IREF or SIREF 
listing. 

IPH number Ito name I I 
, I , 

i i 
I 2 1 3 I 1 3 
'I I I 

There is no TIB for this table. 
Phase 61 uses the Phase 00 
routine GETALL to get space, but 
moves data in and out of the 
table by itself. 

IDescendinglOffset in byteslPointer ItengthlPointer I 
I source Ifrom start of Ito cur- lof Ito firstl 
lorder Irecord to loca-Irent lexter-IOVEBFLOWI 
I pointer Ition for the I (last) Inal I record I 
I (SIBEP Inext card num- IOVEBPLOWlname I I 

DBGTBL 
(TIB 13) Purpose 

Store information on 
procedure-names referred 
to in DEBUG st'atements. 

Entry Frequ~ 
One entry for each pro­
cedure-name referred to 
by DEBUG. 

Phases Involved 
Phase 40 builds this table 

I only) Iber referring I record I I I 
I I to name I I I I 

i 

I 2 
I 
IPI number 
Ifor procedure-name 
r 
I 
i 

, , 
I 2 I 
I I 
IGI number for debug I 
Iprocedure associated I 
Iwith procedure-name I 
I I , , 

• 

from Pis in P1-text referred to 
in DEBUG statements and 
from GNs from GNCTR in 
COMMOl. 

Phase 40 uses this table 
to issue P2-text CALL 
statements to DEBUG 
procedures. 

Table Formats 293 



Licensed Material - property of IBM 

DBGTXT 
(TIB 06) 

DEPSBS 
(TIB 18) 

DETTBL 
(TIB 17) 

Purpose 
Save newly created 
Debug-text elements. 
Phases Involved 
Phase 35 builds this 

table and uses it 
to accumulate 
DEBUG verb text 
while processing 
an input verb string. 

Phase 35 deletes this 
table upon completion 
of processing. 

Purpose 
store subscript-defining 
string until all sub­
scripts in state.ent are 
collected. 
Entry Frequency 
one entry for current 
string being built. 

Phases Involved 

1 

I 
I Number of 
I bytes 
I following , 

Variable 

I tPirst 
Ictelement 

: Variable 

I DEBUG I verb string 
I element 
I 

I lin string 

Phase 40 builds this table 
from P1-text of subscripted 
data-name. 

Phase 40 uses this table 
with STBING table to issue 
P2-text subscript strings. 

Purpose 
Store information on 
detail report group for 
processing SUM ••• UPON 
clauses and generating 
detail-nalles. 

i , , 

I 30 1 2 I 1 2 I 
, I I , 
IDetail reportt IGN numbert IDisplacement of I 
Igroup data- I Ifor this t~lentry in BWBTBL fori 
Iname ~1 I Idetail 1~lreport-name I 
I \!I I~treport I tassociated with I 

Entry Preguency I , I group , Ithis detail report t 
One entry for each detail It' "group I 
report group. , " " , 
Phases Involve~ i i 

Phase 12 builds this tablet 2 I 1 
from scan of 01-level I t 
statements. IGN number fori ~ 

phase 12 uses this table lUSH-ROUT I 
to process SUM ••• UPON i ' 

clauses, and to generate 
USB-ROUT. (!)Left-justified, padded with binary zeros in 

Phase 11 uses this table low-order bytes. 
to generate detail-names.~2 

\!I Length of the detail report group data-name. 

0) Code for correlating SOURCE and SUM ••• UPON clauses. 
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Code 
00 

"" 

Meaning 
This entry was made as the result of a 

detail report group encountered. 
This entry was made when an UPON clause 

encountered. (This code is changed 
to 00 when a detail report group is 
encountered for the data-name.) 

Code for unique detail-name. 
Code 
00 

01 

Meaning 
This entry was made as the result of a 

uniaue detail group data-name. 
This entry is a non-unique detail group 

name that must be qualified. 

was 

• 

• 

• 

• 

• 
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DICOT 
('lIB 20) 

G) Bits 
0 
1 
2 
3 

4-7 

DRPTE:L 
('lIB 24) 

Code 
~O 
40-01 
20-04 
10-06 
08-02 
(code 

Licensed Material - Property of IBM 

~ First entry in table is a dummy. 

Purpose 
store starting address 
of each section in the 
dictionary. 

Entry Frequency 
One entry for each 
dictionary Section. 

Phases Involved 

i 1 i 3 i 8 i 
I I I , 
1(2)IDisplacement I~I 
I lof section inl I 
I I dictionary I I , , , , 

Phases 11 and 22 build as they 
build the dictionary. 

Phases 11, 22, 21, 25, and 30 use 
to find dictionary sections. 

Meaning. If ON 
section has been spilled 
section is now in main ~torage 
Section has been updated 

Address on disk where section has been 
spilled, if it was ever spilled. 

A section, which had been spilled and 
read back into storage, has been 
modified and the copy on the 
external device is obsolete. 

Not used • 

Purpose 
optimize the use of 
temporary registers 
14 and 15. 

Entry Frequency 
One entry for each BL, 
BLL, SBL, SBS, or BDISP 
address increment if it 
is not assigned a 
permanent register and 
if a temporary register 
is unavailable • 

Phases Involved 
Phase 62 builds this table 

and keeps the entries 
until a decision is made 
as to which temporary 
register, 14 or 15, 
should be used. 

Meaning 
BL 
BLL 
SBL 
SBS 
BDISP address increment 

values are in hexadecimal) 

f 
1 I 

, I 
lItem typelItell 

: G) : , , 

, 
1 I , 
number I 

I 
I , 

Table Formats 295 



Licensed ftaterial - Property of IBft 

DRPLTBL 
('lIB 25) 

DTAB 
(TIB 04) 

CD Bit 
"'"lr 

1 
2-7 

Purpose 
Store information for 
addressing BL, BLL, SBL, 
SBS, or BDISP address 
increment items. 

Entry Frequency 
One entry for each of 
the above items if it is 
not assigned a peraanent 
register. 

Phases Involved 
Phase 62 builds this table 

during Procedure A-text 
processing. 

Phase 63 uses this table. 
If a load instruction is 

i 'i 
I 1 bi t I 1 bi t I 
I I , 
10 Load instruction 10 = Register 141 
I required 11 = Register 151 
11 = No load instruction I I 
I required , I 
, " 

to be generated, it generates 
the instruction and inserts 
the proper teaporary 
register to address the 
item. If no load instruction 
is to be generated, it uses 
the proper temporary register 
as the base in the 
instruction. 

pur~ose 
Eac entry describes a 
USE FOR DEBUGGING (UFD) 
operand. 

Phases Involved 
Phase 30 builds this 

table and makes 
entries for all the 
PN definitions in the 
program after the 

i 
I 1 
I I Switch 

l@ 
I 

I 
j 3 
I 

i 1 I 
I PN DO : I Reference ~ 
i element I 
I i 

j 
1 2 I 

, i 
Priority I PN number i 
number I for USE i 
for PN I i 

I I 

i 

Variable' 
I 

debug declaratives if 
the BGALLPPC switch 
is on. 

I DrCTPRT or I 
jPN number 

Alpha I 
Literal I 

j 

Phase 35 deletes this 
table upon completion 
of processing. 

Meaning: 
Unused 
Procedure name 
Unused 

I 
I@ 
I 

I 
j 
i 

CD The PN number is preceded by FF. 
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ENVTBL 
(TIB 3) Purpose 

store file information 
from Environment Division 
to be serged with Data 
Division information to 
form Data IC-text. 

Entry Freguency 
One entry for each file. 

Phases Involved 
Phase 10 builds this 

table from Environment 
Division. 

Phase 10 uses this table 
to merge with Data 
Division information 

Licensed "aterial - property of IB" 

i i i , ... ---.., 
I 2 I 1 I 1 2 I 1 
I I I I 
ICoapiler- I Either external Innn I1'lag I VSAM 
I generated Iname (if specified)lfrom SISnon Ifieldl Flag 
Isource cardlor SYSnnn Iportion of 
Inusber I I file-name 
I I I binary 
I • I 

i , 
1 2 I 1 

I 
1 I , 

IBufferlPointer tolDevice organiza­
loffsetlentry in Ition codes for 
I IPIO* lassocia~ files 
I I ~ I ~ " , 

IFlag I 
Ifieldl 
I r':\ I 
I \JI I , , 

, , 
3 112 121 

I I I 
IUnusediNumber IPointer tolNumber IPlag I 
I lof SORTlentry in lassignedlfieldl 
I Iwork IC!PTBL Ito SA"E k\ I 
I ,units I IAREA ~ , 
I , I ~ I clause I I , , , , , 

in~ CD I @ I 
I I 
I • 
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Licensed Material - Property of IBM 

, , , i , iii 

11 I 1 I 1 I 1 1 I 1 I 1 I e 11 
I , 
® INumber assigned 
I Ito SAKE RECORD 
I IAREA clause 

I I J " I I 
IInteger in INumber of IDevicelDevice INumber assignedl~ Ic 
,KULTIPLE Itracks for Itype Inumber Ito SA!E SORT I I 
IPILE ••• POSITIOtfICYL-OVERPLOWlcode lof IAREA clause , I 

I I 
t I 
1 I 
1 I 
, I 

~ 

lli 
o 

1-3 

4-6 

7 

B 
9 

10 
11 
12 
13 
14 
15 

Bits 
--0-

1 

2-4 

I clause I I Ihighestl I I 
I I I @ lindex I I I 
I I 'I (';\6 I I I 
I I 'I ~ I I I , , "« «, 

i i i i , 
31 I 4 4 I 4 I 4 I ,. I , , , , I , 

IPile-nalle ,TRACK INO!UNAL I ACTUAL I RECORD ,pointer to data-nalle I 
lin PD entrYIAREA IKEY and IKEY and IKEY and I qualifiers frolll APPLY I 
I ,size ,qualifierslqualifierslqualifiers,option I , , 

G 
, 

G) I G , I I I , I I I 

i i i 
4 I 4 I 4 I 

I I I 
File I Password I RELATIVE I 
status and I and I KEY and I 
qualifiers 

(J) 
Iqualifier~qualifier~ 
I (i) , (i) , , 

Keaning 
1 = RANDO! ACCESS 
Organization 

000 Not specified 
001 = INDEXED 
010 = DIRECT 
100 = RELATIVE 

Device Class 
000 Not soecified 
001 = DIRECT-ACCESS 
010 = UNIT-RECORD 
100 = UTILITY 

1 No RESERVE 
ALTERNATE AREA 

1 = SELECT OPTIONAL 
1 = SA!E AREA specified 
EXTENDED-SEARCH 

, 

SAftE RECORD AREA specified 
SA!E SORT AREA specified 
1 z CKPTBL pointer exists 
1 = PIOTBL pointer exists 
'ALTERNATE' specified in 
RESERVE clause 

Meaning 
1 = AS specified in ORGANIZATION 
parameter of system-name 
1 = No organization parameters 
specified in system-name 
ORGANIZATION clause 

Code 
000 
001 
010 
100 

Meaning 
Not specified 
SEQUENTIAL 
INDEXED 
RELATIVE 

, 

I (2) 
, (APPLY CORE-INDEX) , , I I 

I I t 

5 ACCESS MODE IS DYNAMIC 
6 Unused 
7 PASSWORD data-name specified 

with RECORD KEY or for the file. 

Displacement of entry in table. 

Device organization codes for 
associated files (see dictionary 
entry) 

Bit Meaning 
0- 1 - COpy 

1 Unused 
2 RECORD CONTAINS clause 

3-4 BLOCK CONTAINS integer 
00 = Not specified 
01 = RECORDS 
10 = CHARACTERS 

5-6 LABEL RECORDS 
00 Not specified 
01 = STANDARD 
10 = OMITTED 
11 = Data-name 

7 1 = REPORT clause 
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ill 
0-1 

2 
3 

" 5 
6 
7 
8 
9 

10 

11 
12 
13 
14 
15 

Bits 
--0:3 

4 
5 
6 
7 

Code 
-1-

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 

Meaning 
TRACK AREA 

00 = Not specified 
10 = Integer 

Unused 
1 NOMINAL KEY 
1 = ACTUAL KEY 
1 = RECORD KEY 
1 = WRITE ONLY 
FILE STATUS clause specified 
1 = WRITE VERIFY 
CYL-OVERFLOW 
'integer' of RESERVED clause not 
in valid range 
MULTIPLE REEL/UNIT 
MULTIPLE PILE TAPE 
MASTER-INDEX 
CYL-INDEX 
RELATIVE KEY 

conteD.!§ 
Temporary storage for Phase 10, 

Phase 11, or the number of 
nonstandard reels. 

CORE-INDEX 
Unused 
ASCII file 
'integer' of ASSIGN clause not 
in valid range 

Device 
1442R 
1442P 
2520R 
2520P 
2540R 
2540P 
2501 
1403, 5203, or 3203 
1404 
1443 
1445 
3211 
3505 or 3504 
Reserved 
3525R 
3525P 
3525W or 3525M 
Reserved 
3881 
Reserved 
5425R 
5425P 
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I 
G) 

23 
24 
25 
26 
27 

28-39 
40 

41-47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59-61 
62 
63 

Byte 
3S 

36-37 

5425W 
Reserved 
2560R 
2560P 
2560W 
Reserved 
2400,3410,3420 
Reserved 
2311 
Reserved 
2314,2319 
2321 
Reserved 
3540 
Reserved 
3330 
333B 
Reserved 
3340 
Reserved 
3350 
FBA1 

Meaning 
Count of ALTERNATE RECORD KEY 

clauses 
INDTBL displacement, the dis­

placement to the first entry 
associated with this file 
(that is, if any ALTERNATE 

RECORD KEY clauses appear 
under the select) 

38 Bit 
-0-

Meaning 
Incorrect class 
Incorrect device 1 

2 

3-7 

Incorrect organization 
parameter 
Unused 

39 Bit 
-0-

Meaning 
Assigned 
Assigned 
Unused 

1 
2-7 

40 Assigned 
41-42 Unused 
Bytes Contents 

0-1 Length of name(s) in bytes 
(or binary literal if TRACK 
AREA is specified) 

2-3 Displacement of name in QNMTBL 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

ERRTBL 
(TIS 10) 

PDTAS 
(TIS 28) 

Purpose 
Store E-text to separate 
it from Data A-text for 
phase 70. 

Entry Frequency 
One entry for each mes­
sage to be generated. 

Phases Involved 

Licensed Baterial - Property of ISB 

... ':. ~, ~~ ,_¥ , ! -. ~. ;J" ~ ,'" ' ':,1: ~p ~ '!~ r 7~ £. 7""'#:' 1" /'~:f~" "; ~ "7 it ;'J.; 
•• ~.. "" ~ • ' '!!!".o:. - ., , ) 

.;;.. tit"" , • • " • -l\, l ~ • ~ 

~ . ~ ... ~ 1 <. 1'~ ~ {~j", -. • R l' ~ I \' . . _\ ~ >' j{ i i ~ '~L ~ .~-..I; 

\?:~":~,;,,~,:/~;,: :'::, ~~"';:,: ;:'::'-~'41': "" -,> :,:~ :-;~:'f;;;~ 

Phase 60, or when OPT is 
specified, phase 64 build 
this table from Data A-text. 

(!) Table ends with one-byte ele.ent X'77' 

Phase 70 uses this table 
to qenerate error messages. 

Purpose 
Pass record description 
information from phase 
22 to 21. 

Entry Prequency 
One entry for each PD in 
source program. 
Phases Involved 
Phase 22 builds from 

, , 
2 2 1 1 1 1 

I 1 I I 
1 Baxiaua 1 Biniaua 1 Pirst IPlag 
Irecord Irecord Ibase Ibyte 
Ilength Ilength 1 locator 1 
I I Inumber I (!) 
" , 

Record Descriptions in ATp-text. 
Phase 2,1 uses to generate 

DTPs and buffers. 

, 
121 3 
I I' I 
I ftaxiaum I Buffer I Dictionary I 
I label I offset 'pOinter I 
Irecord 1 1 1 
,size, I ~ 1 

" , 

Y.n 
Number of base locators 

<D~ 
0-3 

6 ODO object switch: ON, if any 
record description contained 
the object of an ODO clause. 

PILTBL 
(TIB 2) 

4 OD02 switch: ON, if any 
record descriptions 
contained more than one 
ODO clause. 

7 (Not used) 

5 ODO switch: ON, if any record 
description contained an ODO 
clause. 

Used by phase 21 to get dictionary 
attributes when LATRNft returns 
a duplicate code • 

Purpose i 

148 
I 

Store virtuals related 
to input/output label­
or error-processing 
virtuals. 

,Location tOIName of, 
Ibe entered 1 virtual 1 

Entry Frequency 
One entry for each vir­
tual related to input/ 
output label- or error-
processing routines. 

Phases Involved 
Phase 60, or when OPT 

is specified, phase 

Ion ESD cardl I , , 

62 builds this table during 
virtual optimization. 

Phase 60 or'phase 62 uses this table 
to place virtual names in DTPs, 
for example, for SYNAD routines • 
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FIPSMTBL 
(TIS 8) 

FIPSPTBL 
(TIB 9) 

Purpose 
Store FIPS messages 
generated by earlier 
phases. 

Entry Freguencv 
One entry for each mes­
sage. 

Phases Involved 
Phase 70, \/nen LVL is 

specified and earlier 
phases generate FIPS 
(phase-id=F) message(s). 

Phase 84 uses this table 
to merge into FIPS 
messages. 

First byte of FF indicates 
end of table. 

Purpose 
Store parameters (if 
any) needed for FIPS 
messages in FIPSMTBL. 

Entry Frequency 
One entry for each para­
meter. 

Phases Involved 
Phase 70 builds from 

E-Text. 
Phuse 85 merges into FIPS 

messages. 

[--~-r----i------J;-------------j ---- ----------- --------------
01 uessage. Line number in 

(in binary) binary 

--------------- --------------

[ -~-l---~---[-~------l-~:;------l --- ------- -------- ----------
C Major File EBCDIC 

Code Organi- name 
zation 

--- ------- -------- ----------

Major Code (Ol-FD, 04=SD, lO-record) 

File organization (01=5N-1 or ESD5, 
02-KSDS, 04=RRDS, FF=non-standard) 

Entry conSisting of a single byte 
of FF signifies end of table. 
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PBTBL 
(TIB 10) 

Licensed Material - Property of IBM 

purpose ri------------r----------r.------r-----------~----------~----------, 
Store Environment Division I 2 2 I 2 2 2 2 
information about a file ,~----------~----------~I------~I------------~---------+-----------4 
for Procedure Division IPointer to IPointer tolUnusedlGN number 1GB number 1GB number I 
processing. IPIOTBL entrYIGVNMTBL I Ifor ST1BD1RDIfor headerlfor trailer I 

1 1 I IERROR llabels llabels I 
Entry Prequency , , ,e , , , 

One entry for each file. 

Phases Involved 
Phase 10 builds this 

table fro. the ENVTBL 
table and the Data 
Division. 

Phase 12 uses in Report 
section processing. 

Phase 11 uses this table 
in Procedure Division 
processing. 

: 2 2 1 i1ivariable 
I 1 I I I 
1GB number 1GB numberlSwitchlclPile-namel 
Ifor EOV Ifor BOV Ib~ I lin EBCDIC I 
I labels Ilabels I ~ I I I 
• , , I , , 

ill o 
1 
2 
3 
4 
5 
6-7 

Meaning, if on 
ACCESS RABDOM 
Mass storage file 
LABEL RECORDS ARE STANDARD 
LABEL RECORDS ARE OMITTED 
BEPORE (in USE statement) 
APT!R (in USE statement) 
Unused 

GCNTBl 
(TIB 24) purpose , i 

store card nu.bers for 
statements that contain 
NEXT GROUP or LINE 
clauses that may be in 
error; also, store card 
nu.bers for TYPE IS PAGE 
HEADING or TYPE IS PAGE 
POOTIBG groups that may 
be in error. 

Entry Pregu!.D.£Y 
One entry for each clause 
in error. 

Phases Invol:ved 
Phase' 12 builds and uses. 

It makes an entry for 
each clause that con­
flicts with the PAGE 
LIMIT clause. Entries 
are saved until the end 
of the report, when it 

I 4 I 2 
I I 
1(DIGenerated 
I Inumber , 

can be established whether 
these statements are ac­
tually in error, as sig­
nalled by the presence of 
at least one relative LINE 
or relative NEXT GROUP clause. 

These four bytes contain the 
address of one of the following 
messages: 

card I 
I 
i 
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ftSG94, for a BEXT GBOUP clause error 
KSG119, for a LIBE clause error 
KSG165, for an illeqal PAGE HEADIBG 
ftSG166, for an illegal PAGE POOTING 

GNATBL 
(TIB 8) 

GNCALTBL 
(TIB 16) 

GtfPWDBTB 
(TIB 21) 

purpose i , 

Determine which Gis I 2 I 
require an address I I 
constant cell in the PGT. IGI number I 

Entry Prequency 
One entry for each GN 
requiring an address 
constant cell in the PGT. 

Phases Involved 
Phase 62 builds this table 

from GNUBEP elements in 
Optimization A-text. 

Phase 63 uses this table to 
determine whether a GN 
requires an address 
constant cell. 

Phase 64 uses this table when 
determining the address in 
the PGT of the GI cell to 
be used in an instruction. 

Purpose i. 
Store GN numbers 
for Q-routines. 

I 1 

Entry Prequency 
One entry for each 
GN number. 

ruse Involved 
Phase 51 builds this table 

and uses it to generate 
call to the O-routines 
after return from the 
CALL statement. 

Purpose 
Optimize size of a 
procedure block. 

Entry Preguency 
One entry for each 
forward reference to a 
GN within a Procedure 
Block. 

Phases Involved 
Phase 62 builds this table 

from Procedure A-text. 
Phase 62 uses this table 

to keep count of the 
number of 4-byte load 
instructions of the 
Procedure Block which 

, 
, Count-1 of 
I Q-routines 
I to call , 

2 

Glf number 

Licensed Katerial - Property of IBft 

2 

Glf first 
number for 
O-routine call 

1 

Counter 
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GNLABTBL 
(TIB 19) 

GNLBDTBL 
(TIS 27) 

GNTBL 
(TIB 8) 

might be needed if a new 
block is begun before the 
GN is defined. 

Purpose 
Determine inter-block 
and intra-block 
references. 

Entry Frequency 
One entry for each GN. 

Phases Involved 
Phase 62 enters in this 

table the block number 
for each GN as it reads 
Procedure A-text. 

Phase 63 extracts the block 
number in which a GN is 
defined each time a GN is 
referred to. 

Purpose 
Determine displacements 
from the beginning of 
the block for GN defini­
tions. 

lntry Frequency 
One entry for each GN. 

Phases Involved 
Phase 63 builds this table 

during Procedure A-text 
processing. 

Phase 64 uses this table to 
insert the displacement 
in generated instructions 
which address the GN. 

Purpose 
Create and store a list 
of optimized'GN numbers. 

1 

Block 
number for 
GN 

12 bits 

Displacement 
from beginning 
of block for GN 

, 
2 I , 

Entry prequency 
One entry for each GN 
number. 

INumber relative I 
Ito beginning ofl 
IPN cells I 

Phases Involved 
Phase 60 builds this table 

from GNCTR and PN and GN 
equate strings. 

Phase 60 uses this table 
to optimize procedure-names 
and process Procedure 
A-text. 

, 
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GPLSTK 
(TIB 10) Purpose 

Count length of group 
item while subordinate 
items are being pro­
cessed. 

Entry freguency 
One entry for each group 
item being currently 
processed. 

Phases Involved 
Phase 22 builds this 

table from dictionary. 
Phase 22 uses this table 

to determine group item 
length. 

Licensed Material - Property of IBM 

i 

4 I 2 
I 

i 

I 2 
I 

I 

I 2 
I 

IFlag IOD2TBL displacement 
Ibyteslentry for OCCURS 
I~ IDEPENDING ON object 
I~ Iwithin group item 

of IHaxiauII 
Inumber of 
I occurrences 
I (if none, 
Ifield is 0) 
I 

I Generated 
Icard 
,number 
I 

I I (if none, field , 
I Icontains zeros) , 
, , , , 

i ---, 

I 3 3 4 I 
I , 
IPointer to dictionary I Pointer tolftaximum length I 
lentry for REDEFINES IdictionarYlof yariable I 
lobject within group lentry for Igroup I 
litem (0, if none) litem I I 
, " , 

i I 

I 1 I 3 1 1 
I I 

I 

I , 
I Level number I Address I Number of index-INuaber ofl 
I Iparameterslnames (0, if rkeys (0, I 
I I (idk) I none) lif none) I 
I I I I I 

, , 
I 2 2 I 2 
I I 
IDisplacement of entrYIDisplacement of entrYIDisplaceaent of 
Ifor item in INDIEY Ifor item in SRCHKY lentry for VALUE 
Itable (0, if none) Itable (0, if none) Iclause literal 1 
I I lin VALGRP table, I 
I 1 lif used (0, if 1 
I I Inot) I 
, , I I 

, i 

I 2 1 1 I 
I I I I 
IDisplacement of IPlaglFlagl 
lentry for VALUE Ibytelbytel 
Iclause literal inl I 
IVALTRU table, if I~ I 
lused (0, if not) 10 10 . , , 

Meaning Bits 
o 1 group occurs more than once; 

alignment required 
1 
2 

3 
4 

5 

6 
7 

8-11 

12-13 
14 

15-31 

1 contains object of OCCURS DEPENDING ON 
1 SYNC clause in item under 

group item 
1 = SYNC clause in group item 
1 = VALUE clause in group 

item 
1 Condition-name under group 

item 
1 = Group is or is in a label record 
Unused 
Minor code (see LD dictionary 

entry format) 
BBS (must be subscripted) bits 
1 = Item contained OCCURS or an ODO clause 
Length of group or VLC 
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GVPlfTBL 
(TIB 4) 

GVlfMTBL 
(TIB 5) 

Purpose 
store pointer to PNTBL 
for VSAft files referred 
to in USE APTER STANDARD 
ERROR/EXCEPTION with 
GIVING option. 

Entry Freguency 

Bits 
-3-

4-7 

Beaning 
Justified 
Set to X'1111' if USAGE is other than 
DISPLAY 

(!) Bit 3 is set to 1 for the master of an ODO clause. 

i 

2 I 
I i 
IDisplacement in PNTBL I 

On entry for each file-name 
mentioned in USE Declarative. 

Phases Involved 
Phases 11 builds the table 
using the PNTBL. 
Phase 11 uses the table 
to complete the PNTBL 
entries after building 
the GVNMTBL table. 

Purpose 
Store the data-name 
specified in the GIVING 
option of the STANDARD 
ERROR/EXCEPTIOlf PROCEDURE 
Declarative for VSA" 
files. 

Entry Pregu!Jl.EY. 
One entry for each 
Declarative. If the data­
name is qualified the en­
try contains all of its 
qualifiers 

Phases Involved 

, , 
11 IVariable 1 
1 1 I 
100Idata-namelnu.ber of bytes I 
I 1 lin preceding fieldl 
, " , 

For qualified data-names the following fields are added 

'~}'';~~:~':l~l;, «, ',; ->: ~ _'~:'~k"'.,f:,~·,,",, ",:,~, ,,{I, ~ 

~ <~:: ;~~'t:: ::1" i '!:'.~j ~t:{;:~~·; ;<,:.:;,~.~ ; ")':~:;r;:' : }~~ 
( ~ J> < ~ '.l. ~~ ~ ,,~. : 

Phase 11 builds the table 
from the entries in the 
CURBCD and CURN data areas 
and for qualified data names 
from the OLTABL table. 
Phase 11 uses the table to 
create the OPEN coding for 
VSA." files. 
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INDKEY 
(TIll 31) Purpose 

Store OCCURS ••• DEPENDING 
ON (ODO) information for 
use in table handling. 

Entry l'requency 
One entry for each itell 
that has an OCCURS cluase 
and an INDEXED BY clause. 

Phases Involved 
Phase 22 builds this 

table froll Data IC-text 
data-names with OCCURS 
and INDEXED BY clauses. 

Phase 30 uses this table 
to process SEARCH and 
SEARCH ALL verbs. 

Licensed Material - Property of IB! 

i 
1 311 3 1 

1 I 1 
n IDictionary pointer toll'lagiDictionarYINullber I 

Isubject of OCCURS or Ibytelpointer lof indeX-I 
laaxillua nUllber oft:\ 1(;\ Ito object Inames I 
I occurrences ~ I~ lof OCCURS I I 
I I lor maxi- I 1 
1 I 'llua nuaberl 1 
1 I lof occur- I , 
I I 1 rences 1 I I 
, " I , 

3 

I Dictionary 
tpointer to 
IfirsMndex­
Inalle0 

I" f f ~".... .... ;-. • ~ 

,;; . ". "~ , ~ 

. . '. r::~:~·\;"i~<:~ ; .. :;~ 
~ ~ e'" ~ ~ :,,~ • Y" : t 1>. r; J 

't ~~'>~_ =~~ ) 

. , -\-

1 

Number 1 
of I 
keys I 

I 

Contents of dictionary pointer: !eaninq 
Unused 

lli£ 
0-1 
2-14 

15-23 

INDXTB 
I (TIB 271) 

Coptent§ 
~eros 
Dictionary section number 
Displacement in section 

Purpose 
Save all index-names 
associated with a data 
item. 

Intry l'requency 
One entry for e~ch index­
name associated with the 
data-item currently being 
processed. 

Phases Invo~ 

, , 
1 111 'Variable 

4-6 
7 

I I , 
104 lei Index-nallel 
t (hex) 1 lin EBCDIC 1 
I " • 

Phase 10 builds this table from 
level-number entries in 
the source program Data 
Division. 

Phase 10 uses this table 
to append index-names 
to the Data IC-text LD 
entry for the data 
item. 

1 = Next three bytes contain 
pointer to subject of ODO clause 

o = lext three bytes contain 
maximum number of 
occurrences. 

Unused 
1 = Error detected in key processing 

(Phase 30 uses) 
o = 10 error found 
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IND2TBL 
(TIB 35) 

IOPTBL 
(TIB 5) 

l(EYTAB 
(TIB 26) 

2its 
0-5 

6 
7 

Purpose ~I--------------r-------------~~----~ 
store information on VSAft, 3 3 1 
files for ORGANIZATION IS~------------~------------~------~ 
INDEXED. I Dictionary 

,pointer for 
Entry ¥requency I RECORD KEY, 
One entry for each PD RELATIVE KEY, 
entry for VSAft files with' or ALTERNATE 
ORGANIZATION IS INDEXED. ,RECORD KEY 

I 
Phases Involved 
Phase 21 builds this table 
from Data IC-text. 
Phase 30 uses the table 
to build P1-text. 

Purpose i 
Store SAftE RECORD AREA 
inforllation. 

1 1 I 

Entry Freguency 
One entry for each 
unique BL number within 
an output file PO entry 
that also contains a 
SAKE RECORD ABEA clause. 

Phases Involyed 
Phase 51 builds and uses 

as object-time I/O 
buffer pointers. 

Purpose 

1----+-1 ------t 
IDTP IIOPTR I 
Inumberlnumberl 
, , I 

, , 

idk level 
parameters number 
for RECORD 
KEY, 
RELATIVE KEY, 
or ALTERNATE 
RECORD KEY 

Save all key-names 
associated with a data 
item. 

1 111Variable 

Entry Preguency 
One entry for each key­
name associated with the 
data item currently being 
processed. 

Phases Involved 
Phase 10 builds from 

level-number entries 
in source program Data 
Division. 

Phase 10 uses this table 
to append key-name to 
Data IC-text LD entry 
for data itell. 

Meaning, if on 
Unused 
Descending key 
Ascending key 

I 'I 
l~glcIKey-name 
I\!) I lin EBCDIC 
, I I 
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KEYTBL 
(TIB 20) Purpose 

Ensure that. if key is 
tested in WHEN condition, 
all previous keys are 
also tested. 

Entry Freguency 
One entry for each key 
in KEY clause associated 
with identifier-l in 
SEARCH ALL statement • 

Phases Involved 

r---------------------T-' 
I 3 111 
~---------------------+-i 
IAddressing parameters I I 
I for item (IDK) frot.1 I I 
Idictionary entry ~ 
I 0 II L _____________________ ~_J 

Phase 40 builds this table 
while processing a SEARCH 
ALL statement. 

Phase 40 uses this table to 
make sure SEARCH ALL 
statement processing tests 
keys associated with iden­
tifier-l and does not test 
a key without having tested 
the previous key. 

Bits Field 
0-3 --i-

Meaning 
Type of BL containing base 
address of area 

4-15 
16-23 

d 
k 

0000 BL 
0001 BLL 
0100 SBL 

Displacement from base address 
BL number 

Initially O. but set to 1 whenever a 
WHEN condition for KEY is found during 
processing of this SEARCH ALL statement. 

LABTBL 
(TIB 13) purpose 

Save LABEL RECORD data­
names referred to in a 
Data IC-text FD entry. 

Entry Freguency 
One entry for each LABEL 
RECORD data-name referred 
to in the Data IC-text FD 
entry currently being 
processed. 

Phases Involved 

r-T------------, 
111 v ariable I 
~-+------------i 
IclLABEL RECORD I 
I Idata-name inl 
I IEBCDIC I L_~ ____________ J 

Phase 20 builds this table from 
Data IC-text FD entries. 

Phase 20 uses this table 
to differentiate label 
records from nonlabel 
records in processing 
Data IC-text LD entries • 

Licensed Material - Property of IBM 
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LTLTBL 
(TIB 4) 

MASTODO 

Purpose 
Contains pointers to 
CONTBL and CONDIS tables 
during optimization of 
literals. 

Entry Freguency 
One entry for each 
reference to a literal. 

Phases Involved 
phase 60 or, when OPT 

is specified, phase 

r-----------------------, 
I 2 I 
~-----------------------i 
IDisplacement from startl 
lof appropriate table I 
lof entry for literal I L _______________________ J 

62 builds this table 
while building CONDIS and 
CONTBL tables. 

Phase 60 or, when OPT 
is specified, phase 
64 uses this table 
with CONDIS and CONTBL 
tables to eliminate duplicate 
DISPLAY and non-DISPLAY 
literals. 

(TIB 13) purpose r-----------------------l 
Identify masters of 
OCCURS ••• DEPENDING 
ON clause 1 if SYMDMP is 
specified. 

Entry Freguency 
One entry for each 
master of an OCCURS ••• 
DEPENDING ON clause. 1 

Phases Involved 

I 3 I 
~-----------------------i 
IDictionary pointer for I 
Imaster of an OD01 I L _______________________ J 

phase 22 builds this table 
as it encounters OCCURS ••• 
DEPENDING ON clauses. 

Phase 25 uses this table 
to identify master of 
OCCURS ••• DEPENDING ON 
clauses~ for the DATATAB 
table. 

ISee Glossary for definition of "master of an 
OCCURS Clause with the DEPENDING ON Option." 

NPTTBL 
(TIB 18) Purpose r--------T--T--------------, Store N.nnnn names that 

contain number of lines 
a particular report 
group occupies. 

Entry Frequency 

1 1 1 11 6 1 
~--------+--+--------------i 
123 (hex)107IName in EBCDIC I L ________ ~ __ ~ ______________ J 

One entry for each report 
group that contains PLUS 
clause. This table is cleared 
at the end of each RD. 

phases Involved 
phase 12 builds from 

relative line clauses. 
Phase 12 uses this table 

to generate Data IC-text 
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OBJSUB 
(TIB 5) 

LD entries at the end 
of the RD. 

Purpose 
Relate files to objects 
and subjects of OCCURS ••• 
DEPENDING ON clauses. 
It is used to build the 
QFILE table • 

r------T---T---T-------, 
I 2 1 2 I 2 I 2 I 
~------+---+---+-------i 
I DTF J <D I <D 1 X'FFFF'I 
I Number I I I I L ______ ~ ___ ~ ___ ~ _______ J 

Licensed Material - Property of IBM 
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Ent.ry 'Preguency 
One entry for each file 
whose record descript.ions 
contain at least one ob­
ject and/or subject of an 
OCCURS ••• DEPENDING ON 
clause. 

Phases Involved 
Phase 22 builds and uses 

t.o build t.he OFILE t.able • 

When present, this field contains the 
OD2TBL table displacement. if the 
field refers to the object of an 
ODO clause, or the GN number of 
the subject if t.he field refers 
to the subject of an ODO clause. 
If the field contains a GN number, the 
hiqh-order bit is ON. 

OCCTBL 
(TIB 2) Purpose , , I 

St.ore informat.ion about. 
items in OCCURS and 
OCCURS ••• DEPENDING ON 
clauses if SYftD!P is 
specified and proqram 
contains an OCCURS or 
OCCURS ••• DEPENDING ON 
clause. 

I 3 I 2 I 
I I , 
IDict.ionary pointer IMaximum number I 
Ifor subject of clauselof occurrences (1)1 , 

i 
2 r 1 2 

I 
~'-I....1.requency 
One entry for each 
subject of an OCCURS 
or of an OCCURS ••• 
DEPENDING ON clause • 

INumber of byteslODO IReserved for I 
It.o next IS~ch IOBODOT1B point~ fori 
loccurrence ~ I ~ lobject of ODO ~ I 

Phases Involved. 
Phase 22 builds this 

table as it encounters 
an OCCURS or OCCURS ••• 
DEPENDING ON clause. 

, " , 

Phase 25 uses thi~ table 
and the ORTN and OITBL 
tables to build the 
ODOTBL table. The ODOTBL 
table is then used 
to fill in the OBODOTAB 
pointers in this table. 

(!) The field contains either the number of 
occurrences for an OCCURS clause or the 
maximum number of occurrences for an 
OCCURS ••• DEPENDIHG ON clause. 

~ If the subject of the clause is a 
variable-lenqth qroup, the field contains 
its VLC number. 

If this byte contains 0, the entry is for 
an OCCURS clause; if it cont.ains 1, the 
entry is for an OCCURS ••• DEPENDING ON 
clause. 
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The field is present only when the entry 
is for an OCCURS ••• DEPENDING ON clause. 
Phase 22 fills the field with zeros. 
Phase 25 enters the OBODOTAB pointer; then 
the contents of the field are as follows: 

Bits 
0-8 

9-15 

ODOTBL 
(TIB 14) 

OD2TBL 
(TIB 9) 

contents 
Relative block number within the 
OBODOTAB table 
Displacement in fullwords within 
the block 

Purpose 
Determine which entries 
in the dictionary are 
objects of OCCURS ••• 
DEPENDING ON clauses and 
therefore must be entered 
in the OBODOTAB table if 
SYKDKP is specified and 
the program contains and 
OCCURS ••• DEPENDING ON 
clause. 

Entry Preguency 
One entry for each 
OCCURS ••• DEPENDING ON 
clause. 

Phases Involved 
Phase 25 builds this table 

using the OCCTBL, ORTN, 
and OITBL tables. 

Phase 25 uses this table 
to build the OBODOTAB 

I 
I 3 
I 
I Dictionary 
Ipointer for 
lobject of ODO 
I , 

table and to fill in the 
OBODOTAB pointers for objects 
of OCCURS ••• DEPENDING ON 
clauses in the OCCTBL table. 

Purpose 

i 

I 2 
I 
1 Displacement 
Iwithin OCCTBL 
Ifor OBODOTAB 
I pointer , 

store objects of OCCURS 
DEPENDING ON clauses and 

Variable 

their qualifiers for I n 
O-routine generation. 1 

I 
Entry Preguency 
One entry for each OCCURS 
DEPENDING ON clause. 

Phases Involved 

1 c IEBCDIC name of 
1 Ihighest level 
1 1 qualifier 

1 IVariable 

i 
I 2 
I 
10BODOTAB 
Ipointer for 
lobject of 
10DO , 

11 1 

Phase 10 enters EBCDIC 
names from OCCURS 
DEPENDING ON clauses. 

c IEBCDIC namel cl 00 
lof object 1 I 

Phase 22 uses this table 
to generate O-routines. 

Phase 25 uses this table 
in building the OBODOTAB 
table. 
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Purpose I 
Store referencing card 
numbers when the DATATBL 
table entry is full. 
Used in processing for 
the SXRBF or the XRBF 
option. 

3 ,3 3 3 

Entry Frequency 
One entry for each 
referencing card number 
which cannot be stored 
in the DATATBL table 
entry for the data-name 
or the procedure-name. 

Phases Involved 
Phase 61 builds and uses 

I , , I , 
I Referencing I Beferencing I Referencing I Referencing I 
Icard nuaberlcard numberlcard number Icard number I 
, , , , I 

I 

I 1 3 
I I , 
lo~etlPointer tol 
I ~ Ipreceding I 
I IOVBRFLOW I 
I I record I 
'I • 

this table to store referencing 
card numbers for the SXBEF 
or the XRBF option. 

There is no TIB for this table. Phase 61 
uses the phase 00 routine GET ILL to get 
space, but moves data in and out of the 
table by itself. 

This byte contains binary values 3, 6, 9, 12 
as the OVERFLOW record contains 1, 2, 3, 4 
referencing card numbers. 

PFMTBL 
(TIB 12) Purpose I 

Store procedure-names and 
VNs to be equated in 
PERFORM statements. 

Bntry lr!,g!!!.n£I. 
One entry for each 
delimiting 
procedure -name. 

Phases Xnvolved 

122 
I 
IPN number of IVN number cor­
Inext procedure-I responding to 
Iname after IPN that is 
lend-of-ranqe lend-of-ranqe , , 

Phase 40 builds this table 
from P1-text procedure-names 
and VNCTR in COMMON. 

Phase 40 uses this table 
to keep track of de­
limiters of performed 
procedures to set up 
return VNs • 
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PIOTBL 
(TIB 7) Purpose i 

store input/output 
information for a file 
from Procedure Division. 

3 1 , 
I 

ISwitchlVSAM , 
Iby~ I switch , 

Bits 
o 
1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
1S 
16 
11 
18 
19 
20 
21 
22 
23 

ill 
o 
1 
2 
3 

4-1 

PNATBL 

, \.2.) 'b~ I , '\9' 
Entry Freguency 
One entry for each file. , , 

Phases Involved 
Phase 10 sets aside space 

for one entry for each file. 
Phases 11 and 12 set appropriate bits. 
Phase 21 uses this table to 

generate Data A-text. 

Statement referring to file, if bit is on 
OPEN INPUT 
OPEN OUTPUT 
OPEN 1-0 
Unused 
WRITE AFTER lDVANCIIG 
CLOSE WITH LOCK 
CLOSE 
REWRITE 
RERUN 
OPEN INPUT REVERSED 
SEEK 
WRITE BEFORE ADVANCING 
USING 
GIVING 
USE 
WRITE AFTER POSITIONING 
BEFORE in USE 
OPEN NO REWIND 
WRITE 
USE ON file-name 
START 
Unused 
REVERSED 
Unused 

Statement referring to file if on 
KEY IS data-name (for START) 
DELETE 
USE AFTER STANDARD ERROR GIVING DN 
OPEN EXTEND 
(physical sequential only) 
Unused 

(TIB 1) Purpose I 
Determine which 
PNs require an 
address constant cell 
in the PGT. 

Entry Freguency 
One entry for each 
PN requiring an address 
constant cell in the PGT. 

Phases Involved 
Phase 62 builds this table 

from PNUREF elements in 
Optimization A-text. 

I 3 
I 
,PN number , 

Phase 63 uses this table to 
determine which PNs require 
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PNFWDBTB 
(TIB 20) 

PNLABTBL 
(TIB 18) 

PNLBDTBL 
(TIB 26) 

address constant cells. 
Phase 64 uses this table 

when determining the address 
in ~he PGT of the 
PN cell to be used in 
an instruction. 

purpose 
op~imize size of a 
procedure block. 

i i 
I 2 I 
I , 

1 

IPN number ICoun~er 
Fntry Frequency 
One en~ry for each 
forward reference to 

, 

a PN within a Procedure Block. 

Phases Involved 
Phase 62 builds this table 

from Procedure A-~ext. 
Phase 62 uses this table 

to keep count of the 
number of 4-byte load 
instructions of the 
Procedure Block which 
might be needed if a 
new block is begun before 
the PN is defined. 

Purpose 
Determine inter-block 
and intra-block 
references. 

Entry Frequ!.ll.£Y 
One entry for each PN. 

Phases Involved 
Phase 62 enters in this 

~able ~he block number 
for each PN as it reads 
Procedure A-text. 

I 1 
I 
IBlock number 
Ifor PN 

Phase 63 ex~racts the block 
number in which a PN 
is defined each time a PN 
is referred ~o. 

Purpose 
Determine displacements 
from the beginning 
of the block for PN 
definitions. 

Entry Freguency 
One en~ry for each PN. 

Phases Involved 
Phase 63 builds this ~able 

during Procedure A-text 
processing. 

i 

I 12 bits 
I 
IDisplacement from 
Ibeginning of block 
Ifor PN 

Phase 64 uses ~his table to 
insert the displacement 
in genera ted instr'uctions 
which address the PI. 

Licensed !aterial - Property of IB! 
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PNOUNT 
(TIB 14) Purpose 

Stack operands of,COMPUTF. 
and IF statements. 

Entry Frequency 
One entry for each 
operand in statement. 

Phases Inyolved 
Phase 40 builds this table 

from P1-text scan. 
Phase 40 uses this table 

with PSIGNT table 
to stack operands until 
the string is ready to 
be created. 

i 
Variable 1 I , 

,same operand as in I 1 
IP1-text, including I I 
!byte 0 identification:(!)! 

(!) Number of bytes in the preceding field. 

PNQTBL 
(TIS 6) 

<D Bit 
--0 

1 
2 

3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 

Purpose , i' i 
Store information on 
references to qualified 
PNs for completion of 
dictionary entry. 

11 111Variable 2 1 11 
I I I 1 , 
,n ICIProcedure-iFlag IUnused,22, 
I I Iname in 'b(!)eSI 

!.n.:try Freguency 
One entry for each 
qualified PR. 

Phases Involved 
Phase 11 builds this 

table from Procedure 
Division. 

Phase 11 uses this table 
to cOlllplete procedure­
nallle dictionary entries. 

Meaning, if on 
Procedure-nallle 
section-name 

I I I EBCDIC I 1 , 
, " " 

, , 
111 Variable 
I I , 
'CIProcedure-naaeI 
I ,qualifier in I 
1 IEBCDIC 1 , , , 

Either name follows 
THRU in PERPORM ••• THRU, 
or follows PERFORM without THRU 
Referred to by ALTER 
Procedure-name of GO TO 
Procedure-name of EXIT 
Procedure-name following 
TO PROCBED TO in ALTER 
statement 
Unused 
Referred to in DEBUG 
Defined in DEBUG 
Dummy section-name 
Defined in Declaratives Section (or 

in DEBUG statement referring to such 
section). ,~its 12-15 describe type of section. 

Declarative error routine 
Declarative label routine 
Unused 
Declarative report section. 
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PNTABL 
(TIS 5) 

CD ill 
0 
1 
2 

3 

" 5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 

0 Bit 
-0 

1-7 

PNTBL 
(TID 7) 

Licensed Material - Property of IB! 

purpose ~i--~-r----------'i----~~----------'i 
store information on 11 i1jvariable 1 2 1 1 
references to unqualified I I r I I 
PIs for later In IclProcedure-IPlag IDictionary I 
completion of PNs I I Iname in I~eslse~h codel 
dictionary entry. I I IEBCDIC 1\..2) I 0 I 

I " " , 

Ent.ry Prequ!nQY 
One entry for each PN 
that is not. qualified. 

Phases Inyolved 
Phase 11 builds t.his table 

from Procedure Division. 
Phase 11 uses this table 

t.o complet.e procedure­
name dictionary entries. 

rleanlnq& ~f on 
Procedure-name 
Sect.ion-name 
Either name follows 
THRU in PERPORM ••• THRU, 
or follows PERPORM without 
Referred to by ALTER 
Procedure-name of GO TO 
Procedure-name of EXIT 
Procedure-name following TO 

THRU 

PROCEED TO in ALTER statement 
Unused 
Referred to in DEBUG 
Defined in DEBUG 
Dummy sect.ion-name 
Defined in Declaratives Section (or 
in DEBUG statement referring to such 
section). Bit.s 12-15 describe type of 
Declarative error routine 
Declarative label routine 
Unused 
Declarative report section 

MeAD~Dg& if OD 
Dictionary was searched for 
t.his PN before t.his sect.ion 
Unused 

section. 

purpose , i 

Create and st.ore list. of 
optimized PI numbers. 

Entry Prequency 
One entry for each 
optimized PN number. 

Phases Involyes! 

I 2 I 
I , 
IDisplacement of PH I 
Ifrom st.art. of PN cells I 
lin object module I , , 

Phase 60 builds this table 
from PNCTR in COMMON and PN 
equate strings. 

Phase 60 uses this table 
to optimize PNs and 
process Procedure A-text • 

Table Pormats 315 



Licensed !aterial - Property of IB! 

PNUTBL 
(TIB 6) 

PROC1HDX 
(TIB 5) 

G)D.lli 
0-19 
20-23 

Purpose ~I----------------------------~ 
Optimize procedure-names I 1 bit 
by eliminating those not I~--------------------------~ 
referred to or, when 11 Name is referred to 

Name is not referred to OPT is specified, 10 determine entry points. L-__________________________ ~ 

Entry Pregu!D£I. 
One entry for each source 
program procedure-name. 

Phases Involved 
Phase 51 reserves space 

for as many entries as 
there have been PHs 
counted in PNCTR. These 
entries are initially 
set to O. In later 
processing, phase 51 
turns on a bit each 
time the PH associated 
with the bit is referred to. 

Phase 60 uses this table 
to eliminate names not 
referred to, or, when 
OPT is specified, 
phase 62 uses this table 
to determine which 
PNs are entry points. 

Purpose 
Store information about 
the PROCTAB table which 
is written on 5Y5005 if 
5Y!D!P option is in 
effect. 

Entry Frequency 
One entry for each block 
of PROCTAB entries. 

Phases In!.Q~ 
Phase 65 builds this 

table while reading 
5Y5002 and building the 
PROCTAB table. 

Phase 65 writes this 
table on 5Y5005 and 

, , , , 
I 3 I 3 I 4 I 
I I I , 
ICard/verb number I Relative addresslDevice address I 
Ifor first entry lof code for thislof PROCTAB I 
lin ~CTAB blocklentry within I block I 
I ~ Iseg.ent I I 
I , , , 

COBOL library subroutines 
use this table to address 
entries in the PROCTAB table. 
table. 

Contents 
Card number 
Verb number 
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PSHTBL 
(TIB 17) 

PSIGNT 
(TIB 15) 

PTRFLS 
(TIB 16) 

Licensed Material - Property of IBM 

Purpose 
store GN numbers of 
ELSE branches in nested 
and compound IP state­
ments. 

Entry Prequency 
One entry for each false 
branch. 

Phases Involved 
Phase 40 builds this table 

from P1-text and GNCTR 
in CO!U!oII. 

Phase 40 uses this table 
to generate branches. 

Purpose 
Store operators in 
COMPUTE and IF 
statements. 

Entry Frequency 
One entry for each 
operator in the state­
ment being processed. 

Phases Involved 
Phase 40 builds 

from P1-text. 
this table 

operators 
are ready 

, 
1 2 , , 

116 
I 0 

Mast.er labellGN I 
Otherwise Inumber, 

, 
2 , , 

IP1-text 1 
Icode fori 
Isign , 
, I 

, 

Phase 40 stacks 
unt.il strings 
t.o generat.e. 
PIIOUNT. 

Table used with 

Purpose 
store branches in an IF 
st.at.ement. 

Bntry Frequency 
One entry for each 
decision in stat.ement. 

Phases Involved 
Phase 40 builds this table 

from P1-t.ext. compound IP 
statements and GNCTR 
in COMMON. 

Phase 40 useS this table 

11 
I 
10 = 
I 
« 

1 

'NOT' is 
active 
'NOT' is 
not. act.ive 

with the PSHTBL table to select 
branches for P2-text • 

, , ,2 2, 
I , 
IGN nuaber foriGN Duaber I 
,fall-through Ifor bypass, 
I branch I branch I 
I I I , , , 
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P1BTBL 
(TIB 2) Purpose r,--r-----------r-----------r------r,------, 

0) 

0 

(9 

® 

318 

Pass phase operating in- 12 8 8 3 I 80 
formation from phase 10 I~~----------~----------~I------rl----~ 
to phase 11 or 12 or In IGenerated I Generated IUnusedlLast I 
from phase 12 to phase 11 I Icard number Icard number I I record I 

Entry Frequency 
One entry made at end of 
phase 10 processing and, 
optionally, at end of 
phase 12 processing. 

I Ifor last Ifor last I Iread I 
I Irecord readlrecord readl I I 
I I (packed) I (unpacked) I I I , , , ", 

, " 
I 6 18 82 I 6 I 2 

Bits 
0 
1 
2 
3 
4 
5 
6 
7 

Bits 
0 
1 
2 
3 
4 
5 
6 
7 

Phases Involved 
Phases 10 and 12 build 

this table from stored 
information. 

Phase 11 and/or 12 moves 
data into its own data 
areas. 

lU!Ll Byte 2 
Unused IRDLSW 
COPYSW ~BSTSW 

BASISW INDERR 
Unused INOWSW 
Unused DELSw1 
Unused DELSw2 
Unused DELSW3 
CPYXSW CPYCSW 

n!L1 ETte 2 
l'STRC Unused 
Unused Unused 
Unused Unused 
Unused USEPDL 
Unused USEPDE 
Unused SRTSW 
Unused Unused 
Unused Unused 

For Phase 10 

I I I 
ISequence IError in-IINSERT I Sequence IPhase 
Inumber of Iforaationlcard worklnumber I switches I 
Ilast recordlon recordlarea fromlfrom BASISI 
Iread I IBASIS I I (!) , , , , 

, I 
114 I 4 4 I 2 

I I I I 
IUnusediSYS004 pointer IUnusedlPhase I 
I Ifor BASIS/COPY I I switches I 
I IREAD 
I I , , 

I .1 a'\2 I 
I I \.V I 
, I , 

i 2 i 4 I 80 ; 81 2 
I , I k' 
I Current IPhase I Double- ~IContents 
I generated I switches I buffer fori lof 
Icard numberl ICOPY... I Icolumns 
I I Q) IREPL~CING I 172 and 73 , , , , 

Q) ~ Byte 1 ~ Byte 3 
0 Unused CDSUBP COR2SW 
1 Unused BUP2SW BWCDSW 
2 Unused BU?3SW SKCDSW 
3 Unused BU1'4SW Unused 
4 REPSW CONTSW Unused 
5 Unused Unused Unused 
6 Unused Unused Unused 
7 Unused Unused DBRDSW 

--, 
1 I , 

IPhase I 
Iswitchesl 

: ® : 
, I 

Byte 4 
Unused 
SURPSW 
BU1'5SW 
Unused 
Unused 
Unused 
Unused 
Unused 

Bytes 0-2 = Report writer generated name 
Bytes 3-7 = Not used 

Bits 0-6: Not used 
7: FRGNSW 
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P1TEXT 
(TIB 05) Purpose 

Save 1nput Pl-text 
elements and newly 
created Debug-text 
elements. 

Phases Involved 
Phase 35 builds this 

table and makes 
entries in this table 
as it is processing 
its input once the 
determination has 
been made that no more 
debug declaratives 
exist. 

Phase 35 uses this 
table to accumulate 
verb strings until 
all debug processing 
is complete. 

phase 35 deletes this 
table when processing 
is complete. • 

1 

Number ofl 
bytes I 
following, 

variable l 
I 

P1A-text\ 
element I 

Liceneed Material - property of IBM 
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QALTBL 
(TIB 23) 

Ql'ILE 
('lIB 23) 

purpose 
Work table, for example, 
to store qualified names 
and qualifiers in reverse 
order of appearance 
in RD. 

Entry Prequency 
One for each name in the 
current string of a name 
and its qualifier • 

Phases Involved 

111Variable 

,cllame in 
, IBBCDIC 

Phase 12 builds this table as 
it scans a name and its 
qualifiers. 

Phase 12 uses this table 
to reverse the order of a 
name and its qualifiers. 

Purpose 
store Q-routine GI 
numbers connected with 
all files in Which at 
least one of the records 
contains an OCCURS ••• 
DEPENDING ON clause. 

Entry Preguency 
One entry for each file 
of this type. 

PhAse Inyolved 

I 2 
I 
IDTP number 
Ifile 
I 
I 

Phase 22 builds this table 
from Q-routines for file. 

Phase 30 adds Q-routine GI 
numbers to dictionary 
attributes for corre­
sponding files. 

Licensed Raterial - Property of IBR 

, ," ': 

...: t < " '~ 

..l , f. \,..~':t' 

• I 2 
I 

foriGI number for single o-routine fori 
Ifile or for chain of GIS, where 
Ithere is more than one Q-routine 
lassociated with the file 

(!) Table ends with a word of zeros. 

QGNTBL 
('lIB 24) Purpose 

Pass Q-Routine GN numbers 
And their Procedure Block 
numbers from phase 63 to 
phase 64. This table is 
built only if there is a 
Q-BEGIN macro element 
passed in Procedure 
A-text. 

Entry l'reguency 
One for each Q-Routine GI. 

Phases Involved 
Phase 63 builds this table 

fro. the GILABTBL. 
Phase 64 uses the data to 

initialize Q-Routines 
during processing for 
IIITl. 

, , 
,2 1 , 
I I 
IGI nuaberiProcedure I 
, IBlock number I , , , 
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OITBL 
(TIB 22) 

OLTABL 
(TIB 1) 

Purpose • 
Contains a pointer to 4 I 4 
the dictionary attributes ~I-------------------+I------------------~ 
of each OCCURS ••• DEPENDINGIPointer to entry IDisplace.ent of 
ON object entered in the lin dictionary for lentry in OD2TBL for 
OD2TBL table. 10CCURS ••• DEPENDING 10CCURS ••• DEPENDING 

ION variable ION variable 
Entry prequency 
One entry for each OD2TBL 
table entry. 

Phase Involved 

, , 

Phase 22 builds this table fro. 
dictionary and OD2TBL table. 

Phase 22 combines this 
table with OD2TBL and 
QRTN tables to form OVAR table. 

Phase 25 uses this table with 
ORTN and OCCTBL to build 
the ODOTBL. 

Purpose 
store qualified naaes in I 11 11Variable 
order of receipt. 

Entry Freguency 
One table entry con­
taining name currently 
being processed and its 
qualifiers. 

Phases Involved 

135100lBame in EBCDIC 
I I I 

Phase 10 builds this table when 
a qualified EBCDIC name 
is inserted in the OB!TBL or OD2TBL table. 

Phase 12 builds and uses 
when a qualified EBCDIC name is 
to be written in PO-text. 

Phase 11 builds and uses when a 
qualified EBCDIC name 
is to be written in PO-text. 

, . , 
f r t;::: ~ '«. ,.~ ~ • ~ : 

.. "., 
. "'., ... ft U ~ x~ ~ x " ,.1-... {: fj %~ft" 

~" j"" t, 

(!) Count of bytes in preceding field. 

OB!TBL 
(TIB 2) Purpose 

store BCD name~ for Variable 
REPORT, LABEL RECORD, 
ACTU!L KEY, NOMINAL KEY, InlclLast qualifier 
RECORD KEY, and APPLY I I Iname in EBCDIC 
CORE-INDEX clauses from 
Data and Environment 
Divisions until Data 
IC-text is written. 

~~eguency 
One entry for each name 
of this type. 

rd,~'f()h~''r~; '. 
,,~ , ~ '-~. ~ \!'''' • 

i';';:'l ~~,:')rct.~~~ . 
. ',~~, t't'.!. ~ 1i1if:';'~' ;;" f· 
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Last qUalifiert!} 
name in EBCDIC I I 

, I 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

OR'1'H 
(TIB 21) 

OSBL 
('1'IB 1) 

Phases Involved 
Phase 10 builds this table 

from clauses in FD, SELEC'1', 
and APPLY statements. 

Phase 10 uses this table to 
write out Data IC-text. 

purpose , , 
I 2 I 2 
l I 

store GN numbers of 
o-routines and OD2TBL 
pointers for each OCCURS 
DEPENDING ON clause in 

1GB numberllumber of fields 
lof first Ito follow 

a record. I O-routine I 

Entry lregu!n£Y, 
One entry for each 
record containing an 
OCCURS DEPENDING ON 
clause. 

Phases Involved 
Phase 22 builds this 

table from GNC'1'R in 
COMMON and OD2'1'BL table • 

Phase 22 combines this 
table with OD2'1'BL and 
OITBL to form OVAR table. 

Phase 25 uses this table 
with QITBL and OCCTBL 
to build ODOTBL. 

Purpose 

;; . 
• > l' }. ~ v. • ~',.: ~ 

~ ':( .',..r "- • ~ ~ ~ 

• 1 , 
I 

Hold information 
on secondary base 
locators (SBLs). 

Entry Frequency 

IFirst SBL number I 
lassociated with I 
Ian INCRA verb I 

One entry for each INCRA 
verb generated. 

Phases Involved 
Phase 22 builds as it 

generates INCRA verbs 
for O-routines. 

, , 

Phase 30 uses table to 
generate for each INCRA 
verb a P1-text literal 
the value of which equals 
the number of SBLs 
associated with the verb. 

(2) Last entry is followed by a byte of zeros. 

OTBL 
(TIB 3) purpose 

store GN numbers for 
O-routines during Data 
A-text processing. 

Entry Frequency 
One entry for each 
Q-routine definition 
in Dat.a A-text. 

, , 
I 2 I , , 
IGI number I 
lof Q-routinel 
I , 

Licensed !aterial - Property of IBB 

i 
I 4 
f 
IDisplacement of 
lentry for first 
IO-routine 

OD2'1'BLI 
I 
I , 
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OVAR 
(TIB 24) 

Bits 
o::g 

10-22 
23-31 

Phases Involved 
Phase 60 or, when OPT is 

specified, phase 64 makes an 
entry when it finds a 
O-routine identification 
element in Data A-text. 

Phase 60 or phase 64 uses 
this table to initialize 
O-routines when 
generating INIT3 code 
for object module. 

Purpose ~--------------------~i~------------~i----~--------' store o-routine GN 
numbers connected with 
items containing OCCURS 
DEPENDING ON clauses. 

Entry Frequency 
One entry for each item. 

Phases Involved 
Phase 22 builds this table 

from ORTN, OITBL, and 
OD2TBL tables. 

Phase 30 adds O-routine 
GN numbers to dictionary 
attributes of items that 
are objects of OCCURS 
DEPENDING ON clauses. 

Contents 
Zeros 

4 I 2 I 1 I 
I I , 

IPointer to dictionarYIGN number forI 1:\2 'I 
tentry for object of IO-routine fori ~ 
10CCURS DEPENDING& Ifirst item , I 
Ifor first item 1 I I I , " , 

Dictionary section number 
Displacement in section 

~ Last entry is followed by a byte of zeros. 

RCDTBL 
(TIB 11) purpose 

2 i11 Variable 
, I I 

Store each level-01 
record-name in PD section 
until input/output verb, 
processing. 

IDisplacement oflclRecord-namel 
lentry for file I lin I 
lin FNTBL "EBCDIC I 

Entry Preauency 
One entry for each 
01-1evel entry in FD 
section. 

Phases Involved 
phase 10 builds this table from 

01-level statemellts. 
Phase 11 uses this table 

in processing input/output 
statements. 

, , 
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RDl'STK 
(TIB 11) 

RENA8TB 
(TIB 3) 

REPTAB 

Purpose 
Store information 
about subject and 
object of 
REDEl'INES clauses 

Entry preguency 
One entry for each 
REDEFINES clause. 

Phases Involved 
Phase 22 builds from 

dictionary. 
Phase 22 uses this table 

to assiqn address 
parameter to items 
after REDEPINES clause. 

Purpose 
Store information for 
associating a renamed 
item with all of its 
renaming items if SY8D8P 
if specified • 

Entry Preguency 

Licensed Baterial - Property of IB8 

i 
1 I 3 4 4 

I I I I , 
ILevel numbertContents of addresslDisplace.ent (d) ILength oflt:\ 
lof REDEPINESlparaaeter field lof i d k, riqht-IREDEPINESI\!J 
I subject I (i d k) I justified lobject I 
" I " 

(!) First entry is a dummy. 

i 
3 t 3 

I 
IDictionary pointerlDictionary pointer I 
Ifor renamed itea Ifor renaming item 

One entry for each FENAHES item. 

Phases Involved 
Phase 22 builds this table 

while processing RENA8ES 
clauses. 

Phase 25 uses this table 
to associate renaaed items 
with renaaing items. 

(TIB 29) Purpose , iii 
111Variable 111 

i 
Store COPY ••• 
REPLACING data-names 
to be used during a 
READ from library. 

Entry Freguency 
One entry for each pair 
specified in the REPLACING 
clause of the COpy 
statement currently 
being executed. 

Phases Involved 
Phase 01 builds this 

Variable . I 

IclWord beinqlclReplacing word, I 
I Ireplaced I fliteral, or I 
I I I lidentifier I , , , , , 

table from COPY ••• REPLACING 
clause in source program. 

Phase 01 uses this 
table to replace data­
names while source 
statements are being 
read from a library • 

(!) Last entry followed by a byte of zeros. 

1 

1 
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BLDTBt (Phase 60) 
purpose 
store information 
on items to be 
inserted in the 
data area or a 
Global Table in the 
object module. 

Entry Preguency 
One entry for each PN 
definition, VN definition, 
and ADCON in Data A-text. 

Phases Involved 

, 
, 1 , 
,Code 
I defining 
liteh 

'0 , 

Phase 60 builds this table 
during Data A-text processing. 

Phases 60 uses this table to 
punch BLD and text 
cards for object module. 

, , 
3 ,1 3 I 

I 'f ITarget IPriority ,Value I 
,addressl (0, if no lof I 
I I segmenta-IADCONI 
, , tion) , , 
I I " 

There is no TIB for this table. Phase 60 uses the phase 00 
routine GETALL to get space, but moves data in and out of 
the table by itself. When it receives control back from 
phase 00, phase 60 stores the first address in the table 
space in location ARLDTB and the length in bytes in 
location BLDSIZ. During processing, it uses location 
RLDINDEX as a counter of the bytes used so far. 

0~ 
84 
94 
A4 
C4 

Meaning 
Data-A text BtD 
GN or PH information to be used to match VN definitions 
VN definitions 
VCOHTBL ADDR IHITI ADDB 

RLDTBL (Phases 63 and 64) 
(TlB 28) Purpose , I 

Code 
1'0 

84 
94 
A4 
C4 

store information on 
items to be inserted in 
the data area or a Global 
Table in the object 
module. 

Entry Fr~ency 
One entry for each PH 
and GH definition 
VN definition, and each 
address constant in 
Data A-text. 

Phases Involved 
Phases 63 and 64 build 

this table during 
Procedure A-text and 
Data A-text processing. 

Phase 64 uses this table 
to punch RtD 'and text 

131 131 
I , 

,Code ,Target ,Priority ,Value ofl 
Idefin(!),addreSS'(o, if no ,ADCOH I 
litem 1 I Isegmentation) I I 
I " " 

cards for the object .odule 
and VN EQUATE GN addresses. 

Meaning 
RPT-OBlGlN GN 
DTF address 
PN definition 
VN definition 
lNITl address 
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RMftTBL (Phase 22) 
('lIB 12) Purpose i 

1 3 1 I store information 
on objects of 
BEDEFINES clauses. 

Entry Frequency 
One entry for each 
BEDEFINES clause. 

Phases Involve~ 
Phase 22 builds this table 

from dictionary • 
Phase 22 uses this table 

I I 
ILevel nuaberlPointer tolDictionarYI 
lof REDEFINESldictionary,ainor code I 
I subject lentry for Ifor object I 
I IREDEFINES I I 
I ,object I , 
, , I , 

to check whether the 
REDEFINES clause is valid. 

RNftTBL (Report Writer) 
('lIB 12) Purpose i , 

store data-names 
of report groups. 

32 2 1 2 

IData-naae IGM numberlNOP code IDisplacement of entry 2 
Entry frequency Ifor reportlfor this 100 = MOP PLUS lin RWRTBL for report-I I 
One for each Igroup in I report- 101. NOP ZEBOlname associated with I I 
report group IEBCDIC 1 Igroup I Ithis data-name I I 
that has a data-name and ' , , , , 
is not a detail report group • 

Phlses Ipvolved 
Phase 12 builds this table from 

scan of report groups. 
Phase 11 uses this table to 

generate coding in response to USE 
BEFORE REPORTING statements. 

(!) Left-justified, padded with binary zeros in low-order bytes. 

~ Code for unique report group names 

Code 
00 
01 

Beaninq 
This entry was made as the result of a unique report group name. 
This entry is a non-unique report group name that must be qualified. 

(!) First entry is a dummy. 

ROLTBL 
('lIB 15) Purpose 

store the SUM clause 
data-names and operand­
names that are needed to 
create BOL-ROUT and 
RST-BOUT routines. 

Entry rrequn£Z 
One entry for each sum 
rolled forward. 

Phases Involved 
Phase 12 DOROL routine 

builds this table. 
Phase 12 GNSPBT routine 

uses this table to 
create ROL-ROUT and 
RST-ROUT routines. 

, i 

121 1 1 2 2 4 
I I I I I I 
~unusedlSUft IUnusedlDisplacementlDisplacement of sum name I 
\!I Ilevell lof SUM naae lin SMftTBL or nnnn portion I 
I , I I lentry in lof S.nnnn. This is the I 
I I I I ISMftTBL. Thislitem into which the I 
I I I 1 lis the item Isumming takes place I 
I I I 1 Ito be rolled 1 I 
I I 1 I I forward I 0 I 
, , I '" , 

, . 

~. : ~ >. i r':t { ~ ." ~ ;. ~ f • '~, - ~ • '- ~ .. ~ ! 

'l:" f i.~ ;~,,! ~ ~,~ ~~ : .. ",1 ''1J ,"" "7 

,~ ~ I· + 

. , "<:", ;.~:,~~'~,'.' ,\ f'~ ~ I:: \,~"'. :! : :'. , 
, ". "~, 

4 I , 
Contains zeros I 
to indicate 1 
end of entry I , 
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G) 

® 
contains zeros if last entry in table. 

Bytes 
o 
1 

2-3 

ROUTBL 
(TIB 16) 

RWRTBL 

Contents 
FF 
00 

Displace.ent 

Purpose 
store GNs for 
routines in each 
Report writer 
generated subprogram. 

Entry Frequency 
One entry for 
each report 
in Report 
section. 

Phases Invoru~ 
Phase 12 builds and uses 

this table. 
Phase 11 uses this table 

in Report writer verb 
processing 

(TIB 13) Purpose 
Store information on a 
report-naae. 

Entry Frequency 
One e~try for each 
report-name. 

Phases Involved 
Phases 10 and 12 build 

this table from scan 
of FD and RD entries. 

Phases 12 and 11 use 
this table (luring scan 
of Report writer verbs. 
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iii 
I 2 2 I 2 2 I 
I I • 
IGN numberlGN nuaberlGN nUllberlGN nUllberlGN numberl 
Ifor Ifor Ifor Ifor Ifor t 
IRPH-ROUT IRPF-ROUT IPGH-ROUT IPGP-ROUT I1ST-ROUT I , , , , , , 

, iii 

I 2 2 I 2 2 121 
t I I ~ 
IGN numberlGN nuaberlGN numberlGN numberiGN number I 
Ifor Ifor Ifor Ifor Ifor 
ILST-ROUT IIRT-ROUT IIRT-1 IIRT-2 ICTB-ROUT 
I I I 

, i 

2 I 2 2 I 2 2 
t I' IGN nUllberlGN nuaberlGN numberlUnusedlUnused 

Ifor ,for Ifor I I 
IROL-ROUT IRST-ROUT tRST-l I I , , , , , 

i , , 

2 I 2 2 I 2 2 t 
It' 

IGN numberlGN nuaberlGN numberlGN numberlGN numbert 
Ifor ,for Ifor PH-l ,for Ifor I 
ICHF-ROUT tCFF-ROUT I ILAST lINT-ROUT t 
I I t IROLL I I 
I , I I , , 

i i 
2 I 2 2 I 2 

I I 
IGN numberlGN nUllberlGN nuaberlGN number I 
Ifor Ifor Ifor tfor 
IALS-ROUT IRLS-ROUT ISAT-ROUT IRET-ROUT , , , , 

, " ----, 
I 30 5 I 2 I 2 I 
I I I I I 
IReport-namel-nnnn portion IPointer to ISize in I 
lin EBCDIC lof record-nalle Ifile-name-11binary I 
I Ifor file-name-llentry in lof larger I 
I C) t I FNTBL I record I 
I , I , I 

, i 
I 5 2 I 2 
I , 
I-nnnn portion oflPointer to entrYIDisplacement inl 
Irecord-nalle ~2 Ifor.file-n~-2 IROUTBL of entrYI 
Ifile-name-2 ~ lin FNTBL ~ tfor this report I 
; , , , 

• 

• 

• 

• 

• 
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• 
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(!) Left-justified, padded with binary zeros in low-order bytes. 

~ contains zeros if report is to be written on only one file. 

SATBL 
(TIB 5) 

SDSIATBL 
(TIB S) 

S!GIIDX 
(TIB 16) 

Purpose 
store file-names 
associated with SA!B AlBA 
clauses until all SA!! 
AIEA clauses have been 
processed. 

Intry Prequency 
One entry for each file 
in a SA!B AlBA clause. 

Phases Involyed 
Phase 10 builds this 

table from Sl!E ARBI 
clauses in source pro­
gram. 

Phase 10 uses this table 
to check 51!! lREl 
clause syntax. 

ICount of ICard Icl?ile-name 
Inumber of I lumber I lin EBCDIC 
Ifiles in I I I 
I clause I I I 

Purpose • i 

Determine the size of the 1 1 I 1 I 2 
Sl!E RECORB lRBl and the I I 
record boundary within ISAME RECORDIBL ,lumber I!aximum 
the area for SORT records.IAREA numberlnumberlof BLs Irecord 

I I I Isize 
Entry Frequency '~--------~'~----~'~------~'--------
One entry for every SD 
sharing SA!E RECORD AREA 
with an PD. 

Phase Involved 
Phase 21 SORTPROC routine 

builds this table. SRI 
routine uses the table 
to build the SBAftAX 
table and also to generate 
SA!E RECORD lREAs. 

purpose i 'i Store information about 
program fragments if 
SY!DMP or STATE is 
specified. 

Entry Frequency 
One entry for each 
program fragment. 

Phases Il!yolved 
Phase 6S builds this table 

while reading SYS002 

1 I 3 3 I 3 I 
I I " IPrioritYllddress of thislTable-locator forlTable-locator fori 
I Ifragment rela- IPROC~B entry foriPROCT1B entry fori 
I Itive to the Ifirst card/verb Ilast card/verb inl 
I Ibeginning of lin t~s fragment Ithis<!)agment I 
I Ithe segment I 1 I 1 I 
" , , I 

and building the PROCT1B table. 
COBOL library subroutines 
use this table. 

Table Pormats 327 



Licensed Material - Property of IBM 

(!) Por the SY!DMP option, the field contents are: 

Bits 
0-14 
15-23 

Content!, 
Relative block number in PROCTAB 
Displacement within block 

Por the STATE option, the field contents are: 

Bits Con ten1§, 
0-23 Displacement from the beginning of the 

PROCTAB entries in the object module 

SEGTBL 
(TIB 15) Purpose I 

store disk address of 
sections of Procedure 
A-text. 

1 4 I 

Q) BIte 
0-1 

2 
3 

SETTBL 
(TIB21) 

Entry Preguency 
One entry for each 
segment control break. 

Phases Involved 
Phase 51 creates an entry 

when it finds a 
segment control break. 
Gets priority from 
PNOUT + 1 in phase 51, 
and device address from 
cell SEGSAV in phase 00. 

I I I 
I Priority I DeViC(!)addreSs I 
Inumber I 1 I 
" I 

Phase 60 or, when OPT is 
specified, phases 62 and 63 
use this table to 
combine sections into 
a segment. 

contents 
Relative track number 
Block number on track 
Record identification 

Purpose 
Build SET strings for the 
SET statement after 
processing the final 
operand of the statement; 
or determine whether the 
ON SIZE BRROR option is 
present before building 
strings for ADD and 
SUBTRACT state.ents with 
multiple receiving fields. 

Entry Prequency 
One entry for each operand 
before the TO, UP BY, or 
DOWN BY options of the 
SET statement; or one entry 
for each operand between 

1 ivariable 
I 

c IP1-text 
lele.ent I 
Ifor operandi , , 

either the first receiving field 
and ON SIZE ERROR or the next 
verb after the ADD (or SUBTRACT) 
statement. The table is cleared 
at the end of processing 
for each verb. 
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S!STBL 
(TIB 28) 

Phases Invorng, 
Phase 40 builds this table to 

store operands before the TO, 
UP BY, and DOWN BY options of the 
SET statement. 

Phase 40 also uses this table to 
store the operands after the receiving 
field and before either the ON 
SIZE ERROR option or the verb 
following the ADD (or SOBTRACT) verb. 

Phase 40 uses the table to build 
SET strings after processing the 
operand following the TO, UP BY, 
and DOWN BY key words of the SET 
statement. 

Phase 40 uses the table to determine 
whether the ON SIZE ERROR option 
is present before issuing the 
string for the receiving fields 
after the first in an ADD or 
SUBTRACT statement. 

Purpose i~--P-----------~I 
Store SUM clause operand- , 2 c I 
names for correlation of I~--~----------~f 
SUM and SOURCE clauses. I ISUM clause I 

I c ,operand-na.el 
Entry Prequency I lin EBCDIC I 
One for each operand-naae 'L-__ ~ __________ ~' 
in a SUM clause. 

Phases In.volved 
Phase 12 builds this table 

from SUM clauses. 
Phase 12 uses this table 

with SRCTBL and SUMTBL tables 
to generate a USH-ROUT routine 
for each detail report 
group and to build the 
ROLTBL table. 

(!) Pirst entry is a dummy. 

SNMTBL 
(TIB 35) purpose I 

<D 
o 

Store all data-names of 
SUM clauses. 

Eptry PrequY..£:t 
One entry for each SUM 
clause. 

Phases Involved 
Phase 12 builds this table 

from SUB clause. 
Phase 12 uses this table 

to correlate SOURCE and 
SUK clauses, build 

32 3 I 
I I I 
,Data-name ,·Unused I ® 
Ifor su~1 I 
Ibucket~1 , , , 

ROLTBL table, and generate 
USM-ROUT routines. 

Left-justified, padded with binary 
zeros in low-order bytes. 

Pirst entry is a dua.y. 

Licensed Material - property of IBM 
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SPlfTBL 
(TIB 21) Purpose i 3 I11Variable i Store function-name 

information from 
SPECIAL-lfA!ES paragraph 
in Bnvironment Division. 

Entry Prequency 
One entry for each 
function-name iaplementor. 

Phases Involved 

I " , 1(!)lcl"nemonic-namel 
I I ,in EBCDIC , , , , 

Phases 10 builds this table 
from SPECIIL-lfA!ES 
paragraph., 

Phases 11 and 12 uses this table 
to substitute function-
name for mnemonic-name 
in Procedure Division. 

(!) Three possible confiqurations are: 

a. 

b. 

c. 

SRA"AX 
(TIB 10) 

nk.l 
Unused 

~ 
Unused 

~ 
1-charact.er 
lit.eral in 
EBCDIC 
54 Code for device used (see COBOL word Unused 

list. under PO-t.ext. in "Sect.ion 5. 
Data Areas") • 

55 COBOL word code for carriaqe control Unused 
word (see special name element 
under PO-text in "Section S. Data Areas"). 

Purpose 
Determine the size of 
the Sl!E RECORD lREl and 
t.he record boundary 
within the area. 

Bnt.ry Prequency 
One entry for every 
Sl!E RECORD lREl number. 

Phase Involved 
Phase 21 builds this table 

ISA!E 
IARBI , 
I 

on entry ,to routine SRA 
using t.he SRATBL, BLT1BL, 
and SDSRATBL. Routine 
SRI uses this table to 
qenerat.e SA!E RECORD lREAs. 

1 1 I 1 , 
RECORDI"axiaua BLI!axiaua I 
number,adjust.mentlrecord sizel 

,factor, , 
I , , 

SR1TBL (Phase 10) 
(TIB 6) Purpose 

Store file-names 
associated with Sl!E 
RECORD lRBl clauses 
until all Sl!B clauses 
have been processed. 

Entry frequency 
One ent.ry for each 
Sl"E RECORD lREl clause. 
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1 2 1 ,Variable 

,Count of nuaberlCard I ,Pile-name 
lof files in I number I c lin EBCDIC 
I clause , I I 
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Phases Inyolyed 
Phase 10 builds this table 

froa SA!E RECORD AREA 
clauses in source prograa. 

Phase 10 uses this table 
to check SA!E RECORD 
AlBA clause syntax. 

SIATBL (Phase 21) 
(TIB 9) PUkPose , 

I 1 
I 

i 
1 I 2 , 

Licensed !aterial - Property of IB! 

i 
I 1 
I 

store address of buffers 
for files with SA!E 
RECORD AREA clauses. IDTF ISA!E 

InumberlARBA 
RECORDISize 
number 1 area 

oflBL I 

SICBK! 
(TIB 34) 

SRCTBL 
(TIB 22) 

Entry Prequency 
One entry for each file 
named in a SAME RECORD 
AREA clause. 

PhAses Involved 

, , , 

Phase 21 builds by extracting 
files entered in the BUPTABtable 
with a SA!E RECORD AREA clause. 

Phase 21 uses for buffer generation • 

Purpose 
Save names of keys cited 
in KEY clause for group 
item until group item is 
processed. 

Entry Prequency 
One entry for each key 
named in KEY clause in 
current group item. 

Phases Invol.ved 
Phase 22 builds this table 

from group items in 
Data IC-text. 

Phase 22 uses this table 
to make sure keys named 
are defined in group. 
If not, sets error bit 
in INDKEY table for 
Phase 30 reference. 

Purpose 
Store SOURCE clause 
operand naaes to corre­
late SOURCE and SUM 
clauses. 

Entrv Freguency 
One for each SOURCE 
clause in each detail 
report group. 

Phases Invomg 
Phase 12 builds this table 

while scanning detail 
report groups. 

i 2 I 1 I variable 
I I I 
101 ASCENDING Icllame of 
102 = DESCERDINGI Ikey in 
I I IEBCDIC , , , 

, 
122 
J 
ILength oflDisplaceaent 
Ivariable linto DETTBL 
I field Itable of detail 
I Ireport group 
I I data-name , 

Inuaberl 
I • 

• I Variable 
I 
ISOURCE operand with I 
lall qualifiers, indexes, I 
land subscripts, if any, I 
lin PO-text foraat. I 
, I 
, , 
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SSATBL 
(TIB7) 

SSCIN 
(TIB 5) 

Phase 12 uses this table 
in conjunction with S!STBL 
and SU!TBL tables to generate a 
US!-ROUT routine for each detail 
report group. 

Purpose 
store file-names 
associated with 
SA!E SORT AREA 
clauses until all 
SA!E clauses have 
been processed. 

Entry preguency 
One entry for each 
SA!E SORT lREl clause. 

Phases Involved 
Phase 10 builds froID 

SAME SORT AREA clauses 
in the source program. 

Phase 10 uses to check 

ICount of ICard I 
Inumber of In umber I 
Ifiles in I I 
I clause I I 

SA!E SORT AREA clause syntax. 

Purpose 
Save all subscript 
strings preceding an 
UNSTRING verb string. 

I 
I 

3 f Variable I 

SSCOUT 
(TIB 11) 

Entry Frequency 
One entry for each 
subscripted data-name 
in an UNSTRING 
statement 

Phases Involved 
Phase 45 builds and 

uses this table. 

Purpose 
Store subscript strings 
in the order in which 
they are to be written 
as P2-text. 0 
Entry FreqUenc~ 
The table is d1vided 
into sections which 
contain the subscript 
strings for any 
subscrip~ed data items 
that are referred to 
by the text in the 
corresponding section 
of the TXTOUT table. 
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I I 
I 8439 (hex) followed I Data-name I 
I by count of elements I reference (30) I 
I that follow I element I 

I 

I 
I 

3 Variable I 
I 

I 8439 (hex) followed I Data-name 
I by count of elements I reference 
I that follow I element 

I 

(30) : , 

Variable 

Data-name reference (30) 
or alphanumeric literal 
(34) element for first 
subscript string 

Variable 

Subscripted data­
name reference (31) 
element with sub­
script string 10 
number in place of 
idk field 

Variable 

Data-name reference (30) 
or alphanumeric literal 
(34) element for first 
subscript string 

Variable 
I 

Subscripted data- I 
name reference (31) I 
element with I 

string 10 I 
place of I 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• I 
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Phases Involved 
Phase 45 bU1lds and 

uses this table with 
the TXTOUT table. I 

I 2 I 
f FFFF (hex) to I 
I indicate end of I 
I subscript 
I information 

If the corresponding data item 
in the TXTOUT table is not 
subscripted, the entry consists 
of a halfword containing hex 
'FFFF' • 

SSDELIM 
(TIB 20) 

STRIlfG 
(TIB 9) 

Purpose 
Save delimiters from an 
UNSTRING statement that 
would have to be 
repeated. 

Entry Frequency 
One entry for each 
delimiter that is 
either subscripted or 

2 

I Pointer to 
I entry in 

SSCIN for 
I subscript 
I string (if I 
I none contains I 

zeros) 

2 2 

541D (hex)- 15479 (hex)­
code for I code for 
"DELIMITED I "ALL" if 
BY" I specified 

I 
follows a variable-length ~ ____________ ~ ____________ L-__________ _ 

group. 

Phases Involved 
Phase 45 buIlds and 

uses this table. 

Purpose 
Store verb strinqs 
while they are beinq 
built for output as 
P2-text. 

Entry frequency 
One entry for each operand 
in current string. 

Phases Inyolved 
Phase 40 builds as strinqs 

are processed. 

,variable; 1 
I I 
IVerb 10 
Istrinq I 

Phase 40 uses this table to 
collect output before generating. 

This field contains the number of bytes in 
the precedinq field. 

SO!TBL 
(TIB 19) Purpose 

Store data-names and 
operand-na.es from SOM 
clauses that are used to 
create routines US!-ROOT, 
INT-ROOT, RST-ROUT, and 
ROL-ROUT. 

Entry Frequency 
One for each SUM clause. 

i , -. 

121 11 2 11 
I I 1 , 
I n IOnusedlSO! IGenerated card IResetl 
11:\1 Ilevellnu.ber for thisllevell 
I \.!J I I I SO! clause I I 
I I I I I I 
• I I' " 

14 

Data-name 
information I 
for UNSTRING I 
(2A) element I 

I 
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• 

• 

• 

Phases Involved 
Phase 12 builds this 

table from scan of 
SUB clauses. 

Phase 12 uses this table 
to build routines 
USB-ROUT, lIT-BOUT, 

RST-ROUT, and ROL-ROUT. 

, 
2 I 

r 
IDisplacement of entry I 
lin DETTBL for detail I 
Iname in SUB ••• UPOM I 
I clause I 
, I 

Licensed Baterial - Property of IBB 

iii 
I 1 I 4 7 24 I 
I I I ---f 
ICode for IPointer to SUB IE.-name IPICTURE fori 
Inext field1name in 5MBTBL ,(REDEPIMES) Iname in I 

lor nnnn portionlin po<!)xt IEBCDIC I 
~ lof S.-name I forma 3 I I 

, , '----I 

2 

IDisplacement of entry 
lin SBSTBL for first 
loperand-name in SUB 
I clause 

," t': 
• ~ ~ ~ \ ~!' ; '. 

. ~;;; "-,' l .. ?r .. t< ; 'r-}.1t .r;, ~"'* ~lMI!\"'! :t ~ 
~ ;~, t < : I ~ ~}: ~ ~ ~ "'; -~ i!}' ,,;; ~ 

,~ "·#,.i:I~·, .~: :';~'".'" 
: f ~ ... : t '; t'"' • 

. ' 

(!) contains zeros if last entry in table. 

0~ 
00 
10 
pp 

{Dna 
o 
1 
2 

3-6 

TGTADTBL 
('lIB 18) 

Meaning 
2 bytes contain displacement into S'JBTBL table 
Bext 4 bytes contain nnnn portion of S.-naae 
Jext field contains nnnn portion of S.-name 

Contents 
06 
E 
• (period) 

nnnn 

Purpose 
Gather information 
needed by phase 65 for 
processing the SYMD!P, 
STATE, and PLOW options. 

Entry Prequency 
Information entered 
depends on options in 
effect. 

Phases Involyed 
Phase 60 builds this 

table. 
Phase 65 uses this 

table in processing 
SIBDBP, STATE, 
and PLOW options. 

i , 

I 4 4 I 
I , 
,Displacement of ,ID number of last, 
IDebug table fro. Icard written by I 
Ibeginning ?f TGTlphase 60 I 
, ----~,~--------------~, 

i 

4 I 4 
I 

IRelative address IRelative address ofl 
lof byte followingio-routines, o~f 
Ilast bY~Of Inone, IMIT2 ~ 
IIMIT3 1 I , , 

i 

144 
I 
IRelative address oflRelative 
Ifirst instruction lof START 
lin Declarative I 
!Section (!) (!) ! 

a~essl 
~I 

I 
I 
i 
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i 

I 2 
I 
IDisplacement of 
Ifirst DTP cell 
Ifrom beginning 
lof TGT 

:®C!> 

If PLOW is in effect, phase 65 chanqes this 
value to the relative address of the byte 
following the last byte allocated for the use 
the COBOL library subroutine for the PL~W 
option (ILBDPLWO). 

~ The field is not present if PLOW is the only 
option in effect. 

The field contains the relative address of 
START if there are no declaratives. 

The field is allocated but not filled in if 
the STATE option is in effect. 

TXTOUT 
I 

3 I 
(TIB 19) Purpose , 

I 

i I 

I 2 I 
I , 
IDisplacement from I 
I beqi.nninq of PGT I 
Ito virtual for I 
IILBDTBP3 (0 if I 
Ivirtual~t present) I 

! (;) ~ ! 

i I 
2 1 3 

I I Save UNSTRING verb 
strings. 

Entry Frequenoy 
I 8465 (hex) 
I followed 
I by count 

I 
15496 I Verb information (24) I 
I (hex) -I element containing 

One entry for each 
UNSTRING verb string. 
The table is organized 
in sections which 
oontain all the strings, 
except subscript 
strings, for an UNSTRING 
statement. 

loode I the sequence number 
I of elements I for I of this string and I that follow I "FIRST" I the total number of 
I I I strings 

, 
2 I 2 I 2 I 3 

I 
I 
I 
I 

, 
Variable I 

. 1 I Text str1ng e ement
l for DELIMITER, 

RECEIVING FIELD, I 
DELIMITER IN, COUNT I 
IN, POINTER, or I TALLYING I 

3 

I 54Al 
I (hex) 
loode 
I for 
I "END" 

I 
I FFFF (hex - I 

- I to indicate I 
end of I 

I string 
I I 
I I 

I 
8484 I 
(hex) I 

Q): 
I 
I 

Numeric literal I GN referenoe (AA) I 
(BB) element J element whioh I 
which contains I contains the GN 
the number of I number of the 
Q-rout,ines fi\ I first Q-routine 
Me~d ~ I @ 

The field is present only if 
the text string is for a data 
item which is the object of 
an OCCURS ••. DEPENDING ON 
clause. 
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I 2 I 
I 
I FFFF (hex) - I 
I to indicate <DI 
I end of string 

• 

• 

• 

• 

• 
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• 
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UPSTBL 
(TIB 25) purpose 

store UPSI-sYitch byte 
inforaation for phase 
22 use in dictionary 
processinq. 

Entry Prequ.ill£Y 
One entry for each UPSI 
naae. 

Phases Involved 
Phase 10 bU11ds from 

Special-names paraqraph 
and Data Division. 

Phase 22 uses in diction­
ary processinq. 

Licensed Material - Property of IBM 

, , r 
12 I 2 , 
I I f 
In ICard nuaber I 
I lof UPSI-x naael , , 

9 

I IUPSI-X 1 Dictionary I 
I061naae in I attributes I 
I IEBCDIC lof UPSI-x I 

9 

Dictionary 
attributes off 
aneaonic-naael 

';;l< ~\;'!'I!q~,,'-" .j ':,1.. .~~J~ ~*l(\-~ .. ~e"t;''''·'"~ti· ~: 
~ v ~... ~ _ • , J; • -'.. • 

~f' , ',;:; :,~.,:/::' :';! :,.;,: :t~;,pi;:: ,'\,r'('::;~;::~:": ::JL'1 
; v-" • " • ~ • ~ 

.. 
~ ~ ., > " 

, . . 

~'~"\"'~'~ ~~"1' : 

\,: :. K~ {~; t ~ .!: ~ 
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USNGTBL 
('lIB 2) 

VALGRP 
('lIB 6) 

~ 
01 
FP 

VALTRU 
('lIB 33) 

Licensed "aterial - Property of IB" 

Purpose ~i----------r-------------r-----~ 
store dictionary pointer I 0-3 4-13 14-15 
and PNs for Error or Labellr----------rl-------------r------~ 
Declarative associated IDictionarYIPns for Errorlunused 
with the USING clause of I pointer lor Label 
SORT or "ERGE verb until I I Declarative all file-nallles in clause ,~ ________ _L, ____________ -L ______ _ 

have been processed. 

Entry Frequency 
One entry for each file-nallle 
in SORT ••• USING clause. One 
entry for each file-name in 
"ERGE ••• USING clause. 

Phase Involved 
Phase 30 builds and uses 
this table during USING 
processing. 

E,u£pose 
Save Data A-text 
address constant 
definitions object for 
group items containing 
VALUE clauses. 

3 3 2 ivariable; 

Entry Frequency 
One entry for each group 
item with a VALUE clause 
that is currently being 
processed. 

Phases Involved 
Phase 20 builds this table 

from Data IC-text LD 
entries. 

Phase 22 uses this table 
to generate Data 
A-text entries. 

"eaninq 
Alphanumeric literal 
ALL or a figurative 

nonnumeric constant. 

Purpose 
Store literals for 
VALUE ••• THRO clause or 
VALUE clause in level 
SS group item. 

Entry frequency 
One entry for each value 
in each VALUE clause of 
this type. 

Pbases Involved 
Phase 20 builds from Data 

IC-text LD entries • 
Phase 30 uses to f1ll 1n 

P1-text literals with 
the actual values. 

I I 
IX'10002S'ITarget ICodelSize of IValue ofl 

laddress 1t1\ tconstantlconstantl 
I I\!) lin bytes, I 
I ,e , 

1 ,Variable 
I I 
'$'P1-text 
, 1 lelement 
I t , , 

1 ivariable 
I 

literal I c IP1-text 
IIii\,elelllent o I~I 
I , 

h 
I , 

literallPFI 

ld 
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Phase 22 uses for syntax­
checking of the VALUE 
IS SERIES clause. 

(!) In the high-order bit: If the count field is all zeros, the entry 
is a dummy entry for a group item 

o = value is not followed by THRU 
1 = value is followed by THRU 

whose subseguent Level-88 items are 
in error and were ignored by phase 20. 

o 

This portion of the entry follows 
the format of a Pl-text element 
as follows: 

~ 
32 
33 
34 
39 

I!eaninq 
Numeric literal 
Ploating-point literal 
Alphanumeric literal 
ALL constant 

Indicates the end of the entries 
for a VALUB clause. 

VARL'lBL 
('lIB 15) purpose , i 

VARYTB 
('lIB 10) 

Store information about 
variable-length items 
needed for the DATATAB 
table if SYKDMP is 
specified. 

Bntry Prequency 
One entry for each 
variable-length item. 

Phases Ipvolved 
Phase 22 builds this table 

using information in the 
GPLSTK table. 

I 3 I 3 
I I 
IDictionary pointer forl!aximum size 
Ivariab1e-1ength iteas Is1ack bytes) , , 

Phase 25 uses this table 
while processing variable­
length items for the 
DATATAB table. 

Purpose i i 

(including I 
in bytes I 

Control GN numbers 
branched to in 
PERPOR! ••• VARYING. 

I 3 3 3 I 3 

Entry Prequency 
One entry for each 
PERPORK ••• VARYING. 

Phases Involved 

I t 
IGN number IVN number IGN number IGN number 
Ifor conditionlfor variedlfor PLUSGNlfor ftOVEGN 
I branch I branches I I , , , , 

Phase 40 builds this table from 
PERPORK ••• V1RYING 
strings in Pl-text. 

Phase 40 uses this table 
to issue P2-text strings 
with correct branches 
for different steps. 
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VERBDEF 
(TIB 14) Purpose r--T-----------T--T---------------T--' 

store information about 10 11 11 11 11 I 
the occurrences of COBOL ~--+-----------+--+---------------+--~ 
verbs. 1481Number of IEOtAlphabetic verblOOI 

I I occurrences I Isequence number I I Entry Frequency L __ ~ ___________ ~ __ ~ _______________ ~ __ J 

One entry for each COBOL 
verb used. r------T--T---------, 

11 11 IVariable I 
Phases Involved ~------+--+----~----~ 
Phase 11 builds this tablelLengthlFBIVerb-textl when VERBREF or L ______ ~ __ ~ _________ J 

VERBSUM is specified. 
Phase 22 uses this table 

to generate verb DEF-text. 
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VIRP'lR 
('lIB 13) Pll~pose , 

VIPII'lBL 
('lIB 29) 

G) Code 
00 
OP 
PO 
PP 

Store pointers to CVIRTB 
during virtual 
optimization. 

Entry lrequency 
One entry for each 
virtual definition 
element. 

Phases Ipvolved 
Phase 60 or, when OPT 

I 2 
I 
IDisplacement from start of 
IPGT in the object .odule to 
I virtual , 

is specified, phase 62 
builds this table when it 
builds table CVIRTB. 

Phase 60 or, when OPT is 
specified, phase 64 uses 
this table with table CVIBTB 
to eliminate duplicate 
virtuals. After PGT 
allocation, each entry 
points to entry in PGT 
virtual field. 

Pllrpose 
Establish addressability 
at PII definition 
location. 

Entry Prequency 
One entry for each 
VI EOU PI or VI EOU Gil 
ele.ent encountered during 
Optimization A-text 
processing. 

Phases Invol!n 

, , i , 

I 1 I 2 I 2 I 
I I I r 
!'lype (!)!PI or GI nu.berlVII nu.berl 

Phases 62 builds this table 
during optiaization A-text 
processing. 

Phase 62 uses this table 
to update the ACCU!CTB 
counter by 4 for each load 
instruction to be generated 
by phase 63 for each PI or 
GI associated with 
an ALTER statement. 

Phase 63 creates, for 
every entry in this table, 
BtD entries for the VII 
cells in the PGT. 'lhe 
phase generates a load 
instruction of the 
current Procedure Block 
into register 11 
at the point of definition 
of the PI or GI associated 
with an AL'lER state.ent. 

Beaning 
PI, ALTER 
PI, PERlOR! 
Gil, ALTER 
GI, PERPOB! 

(code values are in hexadecimal) 
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VNPTY 
('lIB 17) 

VNTBL 
('lIB 11) 

Purpose 
Store TN numbers and 
associated priority 
numbers to later compute 
the position of VNI 
cells in the object 
module. 

Entry frequency 
One entry for each VN 
number. 

Phases Involved 
Phase 60 or, when OPT 

is specified, phase 62 
builds from VN 
DEP-text elements in 
optimization A-text. 

Phase 60 or, when OPT 
is specified, phases 63 
and 64 sort entries 
by priority numbers 
and uses the resulting 
order to compute the 
position of VNI cells 
in the object module. 

Purpose 
Store information on 
procedure-names that 
have been altered by an 
ALTER STATEMENT or are 
ends-of-ranges of 
PERFORM statements. 

Entry Frequency 
One entry for each 
procedure-name. 

Phases Involved 

i 

1 2 I 
I 

!prioritYIVN I 
Inuaber Inumberl 

I , 

, I 

I 2 2 I 
I , 
IPN numberlVN number I 
I I corresponding I 
I Ito PN I 

Phase 40 builds this table from 
P1-text PNs and VICTB 

VRBDN 

in CO!!ON. 
Phase 40 uses this table 

to modify addresses 
and set up return VNs. 

(TIB 07) Purpose 
Describes each procedure 
name encountered by the 
phase in the Pl-text for 
a specific verb for 
debugging-
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Switch 

0 

3 2 

Dictionary Displacement 
pointer in DBGTXT 
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Bit 
0-

1 
2 

3 
4 
5 
6 

XAVAL 
(TIB 2) 

Licensed Material - Property of IBM 

Phases Involved 
Phase 35 builds this 

table and uses it to 
describe each 
procedure name 
encountered by the 
phase in the Pl-text 
for a specific verb 
which may be 
considered for 
debugging. 

Phase 35 deletes this 
table upon completion 
of processing. 

Meaning 
Vaiid entry. 

2 

Displacement 
in P1TEXT 

Procedure name in DTAB table. 
Generate procedure name debug 

text if statistics is on 
and duplicates is off. 

Generate debug text twice. 
Procedure name may change. 
Duplicate procedure name. 
Procedure name in DTAB, 

subscripted • 

Purpose 
optimize use of 
arithmetic temporary 
storage by object module. 

Entry Frequency 
One entry for each 
8-byte slot. 

Phases Involved 
Phase 50 makes an entry 

for each slot as it is 
released. 

Phase 50 uses this table 

, 
2 I , 

lID nuaber of 8-bytel 
Islot available in , 
Itemporary storage , 
I , 

Table Formats 338.1 



• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

IIlfTR 
(TIB 1) 

6) ill 
0 

1 
2 
3 
4 
5 
6 
7 

ISCRPT 
(TIB 3) 

Licensed !aterial - Property of IB! 

to obtain temporary 
storage that has been 
used and released in the 
object 1I0dule. 

Purpose I 

I 
I 

I 
16 I 

I 

i -. 
2 I 2 I 

I I 
store and analyze 
intermediate results in 
compile-time arithmetic. ICompile-time ILength after It.ength afterl 

Ivalue in Iscaling in I scaling in I 
Entry Prequency I internal decimallinternal decimal I binary I 
One entry for each 
intermediate result. 

I I 

i , 

Phases Involved 2 1 2 1 
Phase 50 builds this table, I I 

I 

2 

from ID nUllber of inter-Ilfullber of Ilfumber of I Length 
mediate result passed Idigits afterldecimal placesloccupied 
froll phase 40 and its I scaling ,after scaling lin 
ovn analysis of I I Itellporary 
operands in arithaetic I I I storage 
statements. I ' , 

Phase 50 uses this table , to process compile-time 
arithmetic verbs. 1 1 2 I 

I I I 1 
IRegisterlCharacteris~slInterllediatel 
I number lof operand \!) Iresult I 
I I I number I 
" I , 

Beaning, if on 
Register used in double-precision 

mode 
Overflow could occur 
Double-precision floating-point 
Operand is in register 
Operand is a literal 
Operand is floating-point 
Operand is generated constant 
Operand is literal ZERO 

.J 

• 2 I 
I 

I Relative I 
Ipointer inl 
Itemporary I 
I storage I 
I I , , 

Purpose I • • ----, 
Store subscript and index I 2 2 111 3 4 I 
information for optiai- I I I I I 
zation. In+2llfumber of I Ilev addressinglDictionary pointer I 

I IsubscriptslOlparameter of Ito unique identi- I 
Int~y lrequencI I lor indexes I Isubscripted orlfier of sub- I 
One entry for each sub- I I I lindexed ite(!)ISCriPte~tell I 
scripted or indexed item. I I I I 1 I 2 I , I I I I I 
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Phases Involved 
Phase 50 builds this table 

from subscript verb 
string passed by 
phase 40. 

Phase 50 uses this table 
to calculate address of 
subscripted or indexed 
item, or to generate 
object code for the 
calculation. 

!leaning 
3 byte 2 contains number of 

register which at object time 
contains new address. 

6 bytes 2 and 3 contain the 
number of a SUBSCBIPT CELL which 
at object time contains the 
new address. 

If bits 0-3 contain any other value, then the 
configuration is as follows: 

0 

0 

0 

Bits 
0-3 

4-15 
16-23 

Iti§ 
0- 9 

10-22 
23-31 

ill 
0 

1-7 

Bits 
0- 1 
2-14 

15-23 

XSSlfT 
(TIB 4) 

Pield Meaning 
i Type of BL containing base 

address of area: 
OOOO=BL 
0001=BLL 
0100=SBL 

d 
k 

Displacement from base address 
DL number 

Contents 
Zeros 
Dictionary section number 
Displacement in section 

Beaning. if on 
Literal 
Unused 

~1§. 
Zeros 
Dictionary section 

number 
Displacement in 

section 

Purpose 
Store pointers to 
XSCRPT table during 
calculation of sub­
scripted or indexed 
addresses. 

Entry Preguepcy 
One entry for each entry 
in XSCRPT table. 

Phases Involved 

'i , 
I 2 I 2 I 
I I I 
lID number IDisplacement in XSCRPT I 
lof subscriptltable of new address I 
lor index Iparameter of subscripted I 
Icomputation lor indexed item I , , 

Phase 50 builds this table while 
building XSCRPT table. 

Phase 50 uses this table 
to locate entries in 
XSCRPT table. 
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This chapter contains diagrams of the 
formats of the texts used by the compiler. 
The diagrams are arranged in the following 
order: 

1. Data Translation Texts: Data IC-, 
ATF-, and Data A-texts • 

2. Procedure Translation Texts: PO-, 
P1-, P2-, Procedure A-, Optimization 
A-, and procedure A1-texts. 

3. B-text. 

4. XREF-text. 

5. Debug-text. 

lith some exceptions, one IC-text 
element represents one source element. 
(IC-text here refers to Data IC-, ATF-, 
PO-, P1-, or P2-text; a source element is a 
COBOL reserved word, a punctuation symbol, 
an arithmetic operator, a relational 
symbol, an EBCDIC name, or a literal.) The 
major exception is that one IC-text element 
represents a complete data item 
description. other exceptions are: the 
word DIVISION is suppressed in division 
headers, the ~ord SECTION is suppressed in 
section headers, and standard 
paragraph-names are omitted. 

All internal text elements begin with an 
identifier byte. In IC-text and A-text the 
first two bits of this byte contain a code 
with the followinq significance: 

DATA IC-TEXT 

LD ELEMENT 
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!leaning 
1 byte follows 
2 bytes follow 
3 bytes follow 

TEXT FORMATS 

Code 
01 
10 
11 
00 The byte i.mediately following 

this gives the number of 
bytes that follow it. 

The following notes apply to the format 
diagrams in this chapter: 

• The top row of figures shows the byte 
number for each field except where the 
preceding fields include a 
variable-length field. 

• Broken lines indicate fields that are 
present only if the condition they 
satisfy is present. 

• c = Number of bytes in the following 
field. 

• n = Total number of bytes to follow in 
the text element. 

• 1b = Length of field is one byte. 

• Individual notes, applying to 
particular fields, are numbered 
consecutively with the numbers 
enCircled. 

• Double sets of characters in bytes 0 
and 1 represent hexadecimal numbers. 

, , i 

1 01112 
I , I 

13-4 15 16 17-8 19 jl0 
1031nlLevel I 
, I' indicator I 
1 I I /";\1 ' 
1 I' \.!I 1 , " , 

I I I I I 1 
,Compiler-generatedISwitchlswltchIOCCURS DEPEHDINGISwltchlNumber of 
lsource card numberlbyte I byte ION maximum Ibytes lindexes 
1 1 1 ,occurrences 1 1 following 
, 10 10' 10 I , '" " 

111 1121Variable 11blvariablellblvariablellblvariable ,Variable 
I I 
INumber of Ie 
I keys I 
1 following I 
I I , , 

I 
I Nalle 
Idata 
I 
1 
! 

I 
of Ic 
item 1 

I 
I 
! 

I I 
IPIC'rURE Ie 
I (actual) I 
I I 
1 , 
! ! 

1 I I I 
I Encoded Ic IREDEPINESIOCCURS DEPENDING ON 

.IVALUE I I data-name I pointer 
1 

® 
I , , 

® , , I I 
! , , , 
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~: A series of logical records can follow the LD element. The types of records are 
ordered as follows: 

Value for 
condition-nalle I , 
with lIultiple values I Switch Ie 

Ibyte I 
IEncoded 
IVALUE 

I 1 10 1 
I , 

1 
I , 

, i i 
Indexes (first) 
or 

11b 11blVariable 
I I I , 
IPlaglc 1 Index-name I 
I I lin EBCDIC I 

Keys (second) 

RENAMES 
or 
THRU 
name 

01lli 
0-2 

3 
4 

5-7 

!®! ! ! 

, • • 11b 11b I Variable 
I I I 
lID IC IName in 
Icodel IEBCDIC 
I 1 1 
!@) I I 

• , 

Contepts 
Zeros 
1 
o = Either value is upper limit 

of THRU range, or THRU was 
not specified. 

1 = Value is lower limit of 
range; upper limit name 
follows. 

Value Meaning 
001 Alphanumeric literal 
010 Numeric literal 
011 Ploating-point literal 
100 Figurative constant or ALL 
101 Pigurative constant ZERO 
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Bits o::r 
4 
5 
6 
7 

ID 
(£) Code 

22 

23 

Meaping 
Zeros 
Unused 
1 = INDEXED BY 
1 DESCENDING KEY 
1 = ASCENDIWG KEY 

Meaning 
This name qualifies the nalle that 
follows. 
This is either a name without 
qualifiers or it is the last 
(qualified) name in a string. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 
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SD ELE!!ENT 

1031n 
I IE> I 1 , , 

i 
12 
I 
I Level 
I indicator 
136 (hex) , 

13 14-5 16-7 i8-9 1 
I I I I , 
~Icompiler-generatedl!!ini.u. RECORDI!!axiaum RECORDI 
I Isource card nuaberlCONTAINS value I CONTAINS valuel 
I I I I I , , , , , 

I I 
t!):SA!!E 
I IARBA 

RECORDIDevicelc 
nu.berlcode 1 

1 Sort-name 
lin EBCDIC, 
Ilow order 1 
I unused byt·es I 
Ipadded with I 
Iblanks 1 

I 1 
I 1 
I I 
I I , , 

RD ELE!!ENT 
, i , 

10 1112 
I I I 
1031nlLevel 
1 1 lindicator 
I 1 134 (hex) 
I I , 

I'D ELE!!F.NT 

i ohi2 
1 I I 

: @ : 
I 1 
1 I 
, I , 

13-4 15ivariable i1bi 
I I I I I 
I Compiler- IclUser-assigned 1001 
1generated sourcel IEBCDIC report-I 1 
1 card number I name I 1 , , , , 

13-4 15-11112 113 114 115 ,16 
I I I I 1 1 I 

117-18 
I 

1031nlLevel I 
1 1 I indicator I 
I I I 38 (hex) I 

I COllpiler- I t::::\ 1 SYS I Swi tch I Swi tch I VSAM I Buffer 
1 generated I ~ Inuaberlbyte Ibyte I flags loffset 
I card number I I in I a I t::::\ I ~ I 

I Displaceaent 
lof entry for 1 
Ifile in PIOTBLI 

I I I I 
1 , I , 

1 I I binary 1 ~ I ~ 1 ~ I 
I " I , , , 

I I , , 

I , , , , , 
119 120 121-22 123-24 125-26 127-28 
I I I I I I 
IDevice and or- Iswitchllnteger-1 I Integer-1 IInteger-2 IUnused 
Iganization code I byte Ispecified in I specified in I specified inl 
Ifor asso~ted I 

@ 
I BLOCK CONTAINSIRECORD IRECORD 1 

Ifiles 13 I I ICONTAINS ICONTAINS I , , ! ! , ! 

, i i i i i , i , 
129-30 131-32 133 134 135 136 137 138 139 , I I I I I I I I 
I Unused I Displaceaent ISA!!E I Switch 1 Switch I Switch I SAftE IInteger inlNuaber of 
I lof entry for IAREA Ibyte Ibyte Ibyte IRECORDIPOSITION ICYL-OVERFLOW 
I Ifile in CKPTBLlnuaberl 

@ I @ I @ IAREA loption forltracks 
I I I I I I Inullberlthi~ile I 
I I I 1 I I I I 18 I 
I I I I I I I I I 
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40 ! 41 l 42 I 43-44 i 45 J 46 47-48 49: 50 I 51 : 52 1 53 I 54 ! 
'I Device! Device I SAME i Integer-21 Switchl Count iIND2TBL ; 20a 

code Inumber I SORT I specifiedlbyte lof displace- I 
20b I ALT KEyl

1 
LINAGEI,unUsedi C 

I PW CNT flag I 
~ of I AREA in BLOCK t:::::... IALTKEYSpnent 
~ I~ighest numberlCONTAINS I ~ I I 

Il.ndex I I I I I 
: :8 1 

I 
I I I I 

I @ I I I I I I I I I 
I I I I I I I I I 

i . I i i I i i I 
I Varl.able I Variable I Variable I Variable I Variable I Variable I Variable I Variable 

I I I , I , I 
ITRACK AREAIBO!INAL KEYIACTUAL KEYIRECORD KETIAPPLY CORE-IFILE STATUS IPASSWORD : File-name 

in FD Isize land land land IINDEX data-Idata-name andldata-name andl 
I entry I I qualifiers Iqualifierslqualifierslname and I qualifiers 
I 
I 

I @ I I @ I 
I I I I 
I I I I 

IVariable 
I 

VARIABLE 
, , 
,VARIABLE I 

I FOOTING I 

VARIABLE : 

,RELATIVE i LINAGE 
DATE-NAME 
o~ INTEGER 

I DATA-NAME I 
: or INTEGER I 

TOP I 
I KEY and , DATA-NAME • 
IqualifierSQ I 

(0 19 
or INTEGER I 

G' I ~I 
I , I ~ I 

10 ENTRY 
, , iii 

I 0 I I 2 3 f 4-5 f 
1---1 -t- f ~ 
IIC ICount lIe IFlaglCard 1 
Itypeslof fixed,level,bytefnumber 1 
I ,position, ., • 
1'03'1'04' .@ I@ I I 
, , '" , 

VARIABLE 

ALTERNATE 
RECORD KEY 
and qualifiers 

VARIABLE 

PASSWORD 
DATA-NAME 
and qualifiers 

I 

16 

00 
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@ IqUamiers I @ I 22 I 
I I 

VARIABLE ivariable i1bi 
ii' 

~~;~~:AME ILABEL R!CORDSIOOI 
OR INTEGER I na.es I I 
~ I 1 1 
~ t @ II 

I I I 

I qualifiers 
I @ I 
I 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

r.t\ Code 
~ .l11ill. 

01-31 
32 
33 
34 
36 
38 

39 

0~ o 
1 

2-4 

5-7 

Reaning 
Levels 01-49 
Lev.al 77 

= Level 88 
RD 
SD 
I'D 
I-nnnni name in Report Section 
Level 66 

Code 
1 = BLANK WHEN ZERO 
1 = JUSTIPIED 
~, VALUE Clause 
000 No clause 
001 Alphanumeric literal 
010 = Numeric literal 
011 ploating-point. literal 
100 pigurative constant or ALL 
101 pigurative constant ZERO 
111 Condition-name with 

lIuitiple values 
Type of USAGE 
000 No clause 
001 = DISPLAY 
010 COMPUTATIONAL 
011 CO"PUTATIONAL-1 
100 CO!PUTATIONAL-2 
101 COftPUTATIONAL-3 
110 DISPLAY-ST 
111 INDEX 

Bits 
o 
1 
2 
3 
4 

5 

6 

7 

G) JU:!s 
o 
1 

2-" 

5-7 
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~ 
1 • OCCUBS DEPENDING ON 
1 = REDEpINES 
1 = PICTUBE 
1 I: COpy 
1 Internal REDEpINES 

(RD entry) 
1 = S.nnnn description 

(PICTUBE field contains 
the E.nnnn from which 
PICTURE information is 
to be extracted) 

1 = RENAMES data-naae entry 
follows 

1 = SYNCHRONIZED 

Reaning. i' SYNCHRONI~ 
o = SYNC LEl'T 
1 = SYNC RIGHT 
RENAMES THRU data-name follows 
000 No SIGN clause 
001 TRAILING 
011 = LEADING 
101 SEPARATE TRAILING 
111 = SEPARATE LEADING 
Unused 

VALUE encoded like a figurative 
constant, literal, or ALL character in 
Procedure IC-text, except: for nu.eric 
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• 

• 

• 

• 

• 

literal, digits not packed but in EBCDIC 
format, with sign in zone of low-order 
digit. 

Note: This field contains zeros when 
the i te:.n is a condition-name with 
multiple values. 

o a. 

h. 

c. 

If there is an OCCURS DEPENDING ON 
clause, the field is a 16-bit number 
representing displacement from start 
of OD2TBL of entry for object of 
clause. 
If internal REDEFINES (RD entry), 
the field is a 16-bit number 
representing the displacement which 
added to the object gives address of 
REDEFINES sUbject. 
If neither, field is 8 bits of 
zeros. 

(!) Always contains 42 (hexadecimal). 

® Bits 
0-3 
4-5 

6 
7 

o Bits 
0-2 

3-6 

7 

Contents 
Nu~f work units 
Label Records are: 

01 Standard 
10 Omitted 

1 = SAME RECORD AREA 
1 = SAME SORT AREA 

Contents 
Device Class 

000 Not specified 
001 Direct Access 
010 Unit Record 
100 Utility 

Recording Mode 
1000 F 
0100 = V 
0010 = U (invalid) 
0001 = S 

ASCII collating sequence 

Code(decimal) 
1 

Device 
1442R 
1442P 
2520R 
2520P 
2540R 
2540P 
2501 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 

1403, 3203, or 5203 
1404 
1443 
1445 
3211 
3505 
Reserved 
3525R 
3525P 
3525W or 3525M 
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18 
19 
20 
21 
22 
23 
24 
25 
26 
27 

28-39 
40 

41-47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 

59-61 
62 
63 

Reserved 
3881 
Reserved 
5425R 
5425P 
5425W 
Reserved 
2560R 
2560P 
2560W 
Reserved 
2400,3410,342C 
Reserved 
2311 
Reserved 
2314,2319 
2321 
Reserved 
3540 
Reserved 
3330 
333B 
Reserved 
3340 
Reserved 
3350 
FBA1 

Seven-byte external name or six-byte 
SYSnnn with a padding blank. 

@ Bits 
-0-

1-3 

Code 
1 = RANDOM ACCESS 
Organization 

000 Not specified or 
SEQUENTIAL ·S· 

001 INDEXED 
010 DIRECT with REWRITE ·u· 

or 'w' 
all DIRECT -'A' or '0' 

4-6 Device class 
000 Not specified 
001 DIRECT-ACCESS 
010 UNIT-RECORD 
100 UTILITY 

7 1 = ·RESERVE NO ALTERNATE AREA 

Bits 
-0-

1 
2 
3 
4 
5 
6 
7 

Meaning" if_on 
SELECT OPTIONAL 
SAME AREA 
EXTENDED SEARCH 
SAME RECORD AREA 
SAME SORT AREA 
Pointer to CKPTBL in entry 
Pointer to PIOTBL in entry 
Word ALTERNATE specified in 
RESERVE clause 

~ VSAM support Byte Format 

Bits 
o 

Meaning 
1 = AS specified in ORGANIZATION 
parameter of system-name 
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1 

2-4 

5 
6 
7 

@ Code 
02 

04 
08 

80 

90 
AO 

CO 

DO 
EO 

FO 
82 

A2 

01 

Bits 
-0-

1 
2 

3-4 

5-6 

7 

1 = No organization parameter 
specified in system-name 
ORGANIZATION clause 

Code 
000 
001 
010 
100 

Meaning 
Not specified 
SEQUENTIAL 
INDEXED 
RELATIVE 

ACCESS MODE IS DYNAMIC 
ALTERNATE RECORD KEY(S) 
PASSWORD data-name specified 
with RECORD KEY or for the file. 

Meaning 
RCE (Read column eliminate) 

(3505 or 3525R) 
Optical mark READ (3505) 
PUNCH/PRINT (5424P, 3525P or 

2560R) 
READ/PUNCH/PRINT (5424R, 5424P, 

5424W, 3525R, 3525P, 35'25W, 
2560R. 2560P. or 2560W) 

READ/PUNCH/PRINl (3525M) 
READ/PUNCH (5424R, 5424P, 3525P, 

3525R, 2560P, or 2560R) 
PUNCH/PRINT (5424P, S424W, 

3525P. 3525W. 2560P, or 2560W) 
PUNCH/PRINT (3525M) 
READ/PRINT (5424R, 5424W, 3525R, 

3525W, 2560R, or 2560W) 
READ/PRINT (3525M) 
READ (with RCE feature)/PUNCH/ 

PRINT (3525R) 
READ (with RCE feature)/PUNCH 

(3525R) 
READ (with RCE feature)/PRINT 

3525R) 
RESERV~ integer-1[ALTERNATEl 

AREA in binary (maximum is 1) 

Code 
1 = COpy 
Unused 
RECORD CONTAINS clause 
BLOCK CONTAINS integer option 

00 = Not specified 
01 = RECORDS 
10 = CHARACTERS 

LABEL RECORDS option 
00 Not specified 
01 = STANDARD 
10 = OMITTED 
11 = Data-name 

1 = REPORTS clause 
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Bits 
0-1 

2 

3 
4 
5 
6 
7 

Bits 
-0-

1 
2 

3 
4 
5 
6 
7 

@ Bits 
0-3 

4 
5 
6 
7 

Code 
TRACK AREA 

00 = Not specified 
10 = Integer 

1 Direct file with relative 
addressing 

1 NOMINAL KEY 
1 ACTUAL KEY 
1 RECORD KEY 
1 WRITE ONLY 
FILE STATUS clause specified 

Meaning. if on 
WRITE VERIFY 
CYL OVERFLOW 
'integer' of RESERVE clause 
not in valid range 
Multiple REEL/UNIT 
Multiple File Tape 
MASTER-INDEX 
CYL-INDEX 
RELATIVE KEY 

Meaning, if on 
Number of SORT work units or 
number of reels with non­
standard labels 
CORE-INDEX 
Unused 
ASCII file 
'integer' of ASSIGN not in 
valid range 

If not specified, file-names in 
multiple file clauses are assigned 
sequential numbers as encountered, 
starting with 1, and an entry is made 
in this field for each file. 

Initialized as 2311. 

Bits 
0-1 

2 
3 
4 
5 

6-7 

Bit 
-0-

Meaning, if on 
Unused 
RECORDING MODE 
Format F 
Format V 
Format U 
Format S 
Unused 

Meaning, if on 
Incorrect class parameter of 
implementor 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

1 

2 

3-7 

Bit 
T 

1 
2-7 

Incorrect device parameter of 
implementor name 
Incorrect organization 
parameter 
Unused 

!!eaning. if on 
primary input hopper select 
Secondary input hopper select 
Unused 

2-byte field giving integer TBACK ABBA 
count. 

@ Subfield contents 
1 2-byte count of bytes in all 

Bit 
-0 

1 
2 
3 
4 
5 
6 
7 

the sUbfields that follow in 

Meaning 
LINAGE clause specified 
FOOTI~G option specified 
TOP option specified 
BOTTOM option specified 
Object by LINAGE is data-name 
Object by FOOTING is data-name 
Object by TOP is data-name 
Object by BOTTOM is data-name 

@ Subfield Contents 
1 2-byte count of bytes in all 

the sUbfields that follow 
in this field. 

2 

n 

n+1 
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Name of highest-level qualifier 
preceded by l-byte count 
of characters. 

. 
lame of lowest-level qualifier 

preceded by l-byte count 
of characters. 

Zero, to separate this field 
fro. the next • 

If the option is not specified, the 
field consists of one byte of zeros. 

Series of all label record-names 
preceded by 1-byte count of characters. 

If the field is a data-name, it will be 
preceded by a one-byte count field. If 
integer, the field will be eight bytes 
in length. If LINAGE clause or other 
three clauses are not specified, each 
unspecified field will be replaced by 
one byte of zero. 

Bit 
0-2 

3 
4 
5 

6-7 

Meanin<j 
Level 1S ID 

Meaning 
Unused 
1 = Another ID follows 
1 - PASSWORD specified 
1 - DUPLICATES specified 
Unused 
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ATP-TEXT 

Level 
01-49 
or 77 
items 

i , , , • • , , i , 
10 1112 13-4 15-6 17-8 19 110 111-12 1 
I I I I I I I 1 I I 
1031nlLevel I Generated IPLAG 1 Maximum I Number INumberlLength of thel 
I ~numberlcard Inumber of I of I of 
I 1 I number ~~occurrenCeS!indeXeS!keyS 
I I I I 

I 13-Variable 

IEBCDIC name 
lof item 
I 10 

~'r'~ 1; ~"l;~~~~:(-"H(;:"'Hl 'i, ' 
J T ; ~ .« • 

~ .. ·r:.<t1 ()( 'lt~~t ~,(\fNt.\~\ i } , I 

1 l" 1 t ;& "r r~ ;; t<;: f 't ~",ffi ~ !> .. ~ l { ~. j ~ ~ 

~~I.;~;~;.t~ ,;,' ;!~ .:: ,'>,1' ": 

Variable 

Partial 
dictionary 
attti)utes 

litem in the I 
lobject module I 
I , 

Level 10 i11 i 2 i3-4 ivariable ivariable 
88 ~1-41-+1------~I-------4I---------~I--------~I--------~ 
items 1031nl I (X'33' IGENERATEDIEBCDIC IDICTIONARY 

o 

I I I I (Level Icard ,name of ,attributes 
1 I I 1 number) I num ber I i t~ I (p*ial) 
I " I I I 0 I \.V , " , , , , 

The maxiaua length of any element is 
204 bytes. 

The flag indicates the oriqin of the 
element, as follows: 

Bit Meaning. if on 
o RENA!ES ••• THPO clause 
1 Mext element is an PD 
2 Next element is an SD 
3 Mext element is an RD 
4 Conditional variable 
5 Data A-text follows 
6 VALTRU table entry 
7 VALGRP table entry 
8 ODO 
9 REDEPINES clause 

10 OSAGE is not DISPLAY 
11 Item is or is in a LABEL record. 
12 Internal Redefines 
13 BD 
14 RENAMES clause 
15 SYCHRONIZED. 

The name is prefixed by a 1-byte count 
of its length. 

2. A 1-byte length count followed by 
the object of the internal 
REDEPINES clause, if flaq bit 12 
is on; or 

3. A 1-byte length count followed by 
the Report Section (RD) name, if 
flag bit 13 is on; or 

4. The field does not exist. 

Either: 

1. A 2-byte on2TBL table displacement 
if flag bit 8 is on; or 

2. A 2-byte Internal Redefines 
displacement, if flag bit 12 is 
on; or 

3. The field does not exist. 

The attributes are prefixed by a 
1-byte count of their length 

Either: 

1. 

2. 

A 2-byte VALGRP table displace.ent 
if flag bit 7 is on; or 
The field does not exist. 

o Either: ® lI!ither: 

1. A 1-byte length count followed by 
the objects of the REDEFINES 
clause, if flag bit 9 is on; or 

1. A 2-byte VALTRU table displacement 
if flag bit 6 is on: or 

2. The field does not exist. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 
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DATA A-TEXT 

SECONDARY DTF ADDRESS 
r--T--------------------T-------------------------------------, 
I 011-3 14 1 
~--+--------------------+-------------------------------------~ I 041 Relative address in INumber assigned from SDTFCTR in I 
I lobject module of ,COMMON' I 
I ISDTF I I L __ ~ ____________________ ~ _____________________________________ J 

DTF ADDRESS 
r--T--------------------T---------------------------------------, 
I 011-3)4 I 
.--+--------------------+---------------------------------------i I OS I Relative address in INumber assigned from DTFCTR in COMMON I 
) lobject module of DTFI 1 L __ ~ ____________________ ~ _______________________________________ J 

BLOCK ADDRESS 
r--T-----------------------T--------------------------------------T---T---' I 011-3 14 15-617-81 
~--+-----------------------+--------------------------------------+---+---~ 
10CIRelative address in IBL number -- first base locator numberlOO 1(9 I 
1 lobject module of bufferlassigned to file from BLCTR in COMMON I 1 I 
I I assigned to file. I I I I L __ ~ _______________________ ~ ______________________________________ ~ ___ ~ __ J 

FIB ADDRESS 
r--T----------------------T------------------------------, 
10 11-3 14 I 
.--+----------------------+------------------------------i 1141Relative address in JFIB number -- File Information 1 
I lobject module of IBlock number assigned from I 
I IFil~ Information BlocklAMICTR in COMMON 1 L __ ~ ______________________ ~ ______________________________ J 

COUNT INFORMATION 
r--T--------------------------T--T---T---------------------------------------, 
10 11-3 14 15-617 through 6 + c I 
~--+--------------------------t--+---+---------------------------------.------~ 120lRelative address f0llowingi001 c IActual constant (COUNT table I 
I IQ-routines during I 1 1 information) 1 
I IData-A-text processing I I 1 I L __ ~ __________________________ ~ __ ~ __ ~ _______________________________________ J 

WORKING-STORAGE SECTION ADDRESS 
r--T-------------~---------T-----------------------------------------------T---' 
I 01 1-3 14 15-71 
~--+-----------------------+-----------------------------------------------t---i 1241Relative address in IBL number -- first base locator number assignedlQ)1 
1 lobject module of Ito Working-storage Section from BLCTR in 1 I 
1 IWorking-Storage SectionlCOMMON 1 1 L __ ~ ______________________ ~ _______________________________________________ ~ __ -J 

CONSTANT DEFINITION 
r--T-------------------T--------T---T-------------------------, I 011-3 14 15-6 17 through 6 + C 1 
~--+-------------------+--------+---+-------------------------~ 
1281Relative address inlType GDI c IActual constant I 
1 lobject module wherelof 1 1 1 
1 I constant is located 1 constant I CD I ® I L __ ~ __________________ ~~ ________ ~ ___ 4 _________________________ J 
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ADDRESS CONSTANT DEFINITION 
r--T---------------------------T---------------T-----------------------, 
I 0 11- 3 I 4 1 5-7 1 
~--+---------------------------+---------------+-----------------------~ J2CIRelative address in object ISize. in bytes, 1 Relative address in 1 
1 Imodule where address lof address lobject module specifiedl 
I Iconstant is located I constant Iby address constant 1 L __ ~ ___________________________ ~ _______________ ~ _______________________ J 

Q-ROUTINE IDENTIFICATION 
r--T--------------------------------------------, 
I 011-2 1 
~--t--------------------------------------------~ 
1341GN number -- generated procedure-name number I 
1 lassigned from GNCTR in COMMON I L __ ~ ____________________________________________ J 

BL REFERENCE 
r--T---------------~-----------------T-------------------------, 
~O 11-3 14 1 
~--+---------------------------------~-------------------------~ 
1381Relative address from beginning IBL number -- base locator I 
I lof the program where displacement I number I 
I Ifor base locator cell described I I 
I lin next field is to be placed I I L __ ~ _________________________________ ~ _________________________ J 

BLL REFERENCE 
r--T---------------------------------T-------------------------, 
10 11-3 14 1 
~--+---------------------------------+-------------------------i 13CIRelative address from beginning IBLL nurober -- base I 
J lof the program where displacementllocator number 1 
1 Ifor base locator described in 1 I 
I I next field is to be placed I 1 L __ ~ _________________________________ ~ _________________________ J 

DATA-NAME XREF ELEMENT 
r--T--------------------------T---------------------T-T-------------, 
I 011-2 13-5 1617 through 6+cl 
~--+--------------------------+--------------------~+-t-------------i 
1481card number in source IPointer to dictionarylclEBCDIC 1 
I Iprogram defining data-namelentry of data-name 1 Idata-name I L __ ~ __________________________ ~ _____________________ ~_~ _____________ J 

Size, in words, of block section or area to which this entry refers. 

Code 
(Hex) 
-00 

01 
FF 

Meaning 
Binary 
Alphanumeric 
ALL constant 
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If the constant is an ALL constant, the format is 
different, beginning with byte 5, as follows: 
r---T-T--------------------------------, 
15-61718 through 7 + c 1 
~---+-+--------------------------------i 
Id IclValue specified for the constant 1 L ___ ~_~ ________________________________ J 

where d is the number of bytes 
reserved for the constant. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

PROCEDURE IC-TEXT (PO FORMAT) 

PROCEDURE-NAME DEFINI'I'ION 
r--T-T------------------------, 
I 01112 through 1 + c I 
~--t-+------------------------i 
105lclProcedure-name in EBCDIC I L __ ~_~ ________________________ J 

QUALIFYING EBCDIC NAME 
r--T-T------------------------------, 
I 01112 through 1 + c 1 
.--t-t------------------------------~ 
122lclUser-assigned name in EBCDIC I 
I I Ithat qualifies procedure-name 1 
I I lor data-name I L __ ~_~ ______________________________ J 

EBCDIC NAME 
r--T-T----------------------------, I 01112 through 1 + c I 
~--+-+----------------------------i 
123lcluser-assigned name in EBCDIC I L __ ~_~ ____________________________ J 

EBCDIC data-name of GIVING option for USE 
error declarative 

r--T-T---------------------------------, 
10 1112 through 1 + c I 
.--t-t---------------------------------i 
J241clUser assigned EBCDIC name that I 
I I Iwas object of GIVING option I L __ ~_~ _________________________________ J 

IGNS FOR ERROR/LABEL DECLARATIVES 
r--T--T------------T--------------, 1 0 I 11 2- 3 I 4- 5 I 
~--t--+------------t--------------i 
12610AIGN number IGN number for 1 
1 1 Ifor STANDARDlfile header I 
1 1 1 ERROR I labels 1 L __ ~ __ ~ ____________ ~ ______________ J 

r-------------T-------------, 
16-7 18-9 1 
~-------------+-------------i 
IGN number forlGN number fori 
Ifile trailer I end-of-volume I 
I labels I labels 1 L _____________ ~ _____________ J 

r-------------, 
110-11 I 
~--:------------i 
IGN number fori 
Ibegining-of- I 
Ivolume labels 1 L _____________ J 
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NUMERIC LITERAL 
r--T-T------------T------------, 
I 01112 13 1 
~--+-t------------+------------i 
1321nlPositions tolPositions tol 
1 I Ileft of Iright of I 
1 1 Idecimal 1 decimal I L __ ~_~ ____________ ~ ____________ J 

r-------------------------, 
14 through 1 + n I 
~-------------------------i 
ILiteral in packed decimal I 
I format I L _________________________ J 

FLOATING-POINT LITERAL 
r--T--T-----------------------, 
I 011 12-9 1 
~--+--+-----------------------~ 
1331081Literal repres3nted as 1 
I I I double-precision I 
1 I 1 floating-point number 1 L __ ~ __ ~ _______________________ J 

ALPHANUMERIC LITERAL 
r--T-T-----------------, I 01112 through 1 + c I 
~--+-+-----------------i 
1341clLiteral in EBCDIC 1 L __ ~_~ _________________ J 

"EXHIBIT NAMED" NAME 
r--T-T----------------------------, 
I 01112 through 1 + c I 
~--+-+----------------------------~ 
1351clEBCDIC name used in EXHIBIT I 
1 1 INAMED statement I L __ ~_~ ____________________________ J 

LISTING A-TEXT FOR PROCEDURE-NAMES 
r--T-y---------------------------------, 
10 1112 through 1 + c 1 
~--+-+---------------------------------i 
1371clEBCDIC procedure-name: bit 0 of 1 
I lithe preceding field is set to 1. I L __ ~_~ _________________________________ J 

LISTING A-TEXT FOR VERBS 
r--T-T-----------T------------------, 
10 1112 through nln + 1 I 
~--+-+-----------t------------------~ I 371nlEBCDIC verblAlphabetic verb I 
I I I Isequence number 1 L __ ~_~ ___________ ~ __________________ J 

CRITICAL PROGRAM BREAK 
r--T-------------, 
I 011 1 
~--+-------------i 
1421 Break code 01 L __ ~ _____________ J 
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VERB 
r--T------------------------, 
I 011 J 

~--t------------------------i 
1441 Verb code r-l\ 1 
II 0 I L __ ~ ________________________ J 

RELATIONAL CODE 
r--T-----------------------, 
I 011 I 
~--t-----------------------i 
150106 (hex) = equal I 
I 108 (hex) = greater thanl 
I lOA (hex) = less than I 
I 10C (hex) = not equal I L __ ~ _______________________ J 

PARENTHESIS 

r-~----------------------------, 
1 011 1 
~--t----------------------------i 
152100 (hex) = left parenthesis I 
I 101 (hex) = right parenthesis I L __ ~ ____________________________ J 

ARITHMETIC OPERATOR 
r--T----------------, 
1 011 I 
~--t----------------i 15310perator code® I L __ ~ ________________ J 

COBOL WORD 

r--T---------T-------------------------, I 011 12 I 
~--t---------t-------------------------i 
154lwor~odelcode (phases 10, 12,~ I 
I I ~ lonly~ not passed on)~ I L __ ~ ________ ~ _________________________ J 

SPECIAL NAME 
r--T-------, 
I 011 I 
.--t-------i 
155lcode@ I L __ .L _______ J 

FIGURATIVE CONSTANT 
r--T--------------------------, 
I 011 I 
~--t--------------------------i 
1751EBCDIC value of figurative I 
I I constant I L __ ~ __________________________ J 

STANDARD DATA-NAME REFERENCE 
r--T----------------, 
I 011 I 
~--t---------------- .. 
179105 (hex) = TALLY I L __ .L ________________ J 
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CARD NUMBER 
r--T-----------------------------, 
I 011-2 I 
.--t-----------------------------i 
181lCompi1er-generated s~entia11 
I Isource card number ~ I L __ ~ _____________________________ J 

G~NERATED PROCEDURE-NAME DEFINITION 
r--T-----------------------------------, 
I 011-2 I 
.--t-----------------------------------i 
1881GN number -- identifying number I 
I lassigned to compiler-generated I 
I Iprocedure-names from COMMON field I 
I IGNCTR I L __ ~ ___________________________________ J 

GENERATED PROCEDURE-NAME REFERENCE 
r--T-----------------------------------, 
I 011-2 I 
r--t-----------------------------------i 
IAAIGN number -- identifying number I 
I lassigned to compiler-generated I 
I Iprocedure-names from COMMON field I 
I IGNCTR I L __ .L ___________________________________ J 

ERROR SYMBOL 

r--T--' 
1 011 I 

t;9t~1 L __ ~ __ J 

COBOL WORD 

r--r------r- -------------, 
I 0 I 1 I 2 I 
L--r-------r-- ----------- ---I 157 I Word code I Code (phases 10, 12, 111 
I I I only, not passed on) I L __ L ______ L ________ .... ____ ...1 

Each field contains zeros if there is 
GN for that purpose. 

Code 
(hex) 
~ 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 

Meaning 
Data Division 
File Section 
Working-Storage Section 
Linkage Section 
Report Section 
Procedure Division 
Start of Declaratives 
End of Declaratives 
Start of DEBUG Packets 
Start of Q-Routines 
Start of Report Writer Procedures 

• 

• 

• 

• 

• 
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OC End of Report writer Procedures Meaning 
OD End of Segment Code Po- and P1-text P2-text 
OF Date-Compiled entry ~ IF-EQ-NONNUM 
FO Security entry 
Fl Identification Division 17 IF-NOTEQ-NONNUM 
F2 Program-ID entry 
F3 Author entry 18 IF-GT-NONNUM 
F4 Environment Division 
F5 Configuration Division 19 IF-NOTGT-NONNUM 
F6 Source-computer entry 
F7 Object-Computer entry lA IF-LT-NONNUM 
F8 Input-output Section 

• F9 File-Control entry lB IF-NOTLT-NONNUM 
FA 1-0 Control entry 
FB Special-Names Section lC ALTER MOVE-4 
FC Date-written entry 
FD Installation entry lD MOVE MOVE 
FE Remarks entry 

lE EXAMINE EXAMINE 

0 
lF TRANSFORM TRANSFORM 

Verb Code List: Code indicates the type 
of verb. 20 READ READ 

Meaning 21 OPEN OPEN 
Code PO- and Pi-text P2-text 
()"() ADD ADD 22 CLOSE CLOSE 

• 01 SUBTRACT SUBTRACT 23 WRITE WRITE 

02 MULTIPLY MULTIPLY 24 REWRITE REWRITE 

03 DIVIDE DIVIDE 25 ACCEPT ACCEPT 

04 COMPUTE EXPONENTIATE 26 DISPLAY DISPLAY 

05 STORE 27 EXHIBIT EXHIBIT 

06 END OF SENTENCE IF-EQ-NUlwl.ERIC 28 RESET RESI!:T 

07 IF IF-NOTEQ-NUMERIC 29 READY READY 

• 08 ELSE (OTHERWISE) IF-GT-NUMERIC 2A RETURN RETURN 

09 11"- NOTGT-NUMERIC 2B ON ON 

OA IF-L'I-NUMERIC 2C ENTRY ENTRY 

OB IF-NOTLT-NUMERIC 2D CALL CALL 

OC IF-ALPHABETIC 31 USE 

OD IF-NOT-ALPHABETIC 32 EXIT 

OE IF-NUMERIC 33 REPORT-NOP 

OF IF- NOT-NUl<lERIC 34 GENERATE 

10 STOP STOP 35 TERMINATE 

11 GO GO 36 SORT SORT 

12 GO-DEPEND-FIRST 37 RELEASE RELEASE 

13 GO-DEPEND-MIDDLE 38 PERFORM GO-N-TIMES 

• 14 GO-DEPEND-LAST 39 SUBSCRIPT 

15 EVAL 3A INITIATE 
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Meaning Meaning 
Code Po- and pi-text P2-text Code PO- and Pi-text P2-text 
313 DEBUG DEBUG ~ SEARCH ALL End of WhEN in 

SEARCH ALL 
3C START (FORMAT-2) 60 SET format-l 

3D TRACE 61 SET SET format-2 
(uP EY) 

3E EQUATE 63 SEEK SEEK 

3F MOVE-l 64 START START 

40 INIT INIT 65 UNSTRING UNSTRING 

41 I NCRA INCRA 66 IF EQUAL • (index name) 
42 STEP STEP 
43 UPDATE UPDATE 67 IF NOT EQUAL 
44 USE-ERROR (index name) 

45 ENDUSE-ERROR 68 IF GREATER 
<index name) 

46 USE-LABELS 
69 IF NOT GREATER 

41 ENDUSE-LABELS (index name) 

4A USE-REPORT 6A IF LESS 
<index name) • 4B ENDUSE-REPORT 

6B IF NOT LESS 
4C Q-CALL Q-CALL <index name) 

4D Q-RETURN2 Q-RETURN2 6C Virtual Virtual Definition 
Definition 

4E Q-RETURN3 Q-RETURN3 
6D EQUATE in EQUA~E in SEARCH 

4F REPORT-CALL REPORT-CALL SEARCH ALL ALL 

50 REPORT-SAVE-O REPORT-SAVE-O 6E SET format-2 
(DOWN BY) 

51 REPORT-SAVE-l REPORT-SAVE-l 
6F GO TO • 52 REPORT-SAVE-2 REPORT-SAVE-2 (Segmentation) 

53 REPORT-SAVE-3 REPORT-SAVE-3 70 Segmentation 
initialize 

54 REPORT-SAVE-4 REPORT-SAVE-4 
73 GOBACK GOBACK 

55 REPORT-SAVE-5 REPORT-SAVE-5 
74 EXIT program 

56 REPORT-RETURN-O REPORT-RETURN-O 75 STRING STRING 
57 REPORT-RETURN-l REPORT-RETURN-l 76 SETVLC (for SETVLC (for 

RENAMES Q-routine) 
58 REPORT-RETURN-2 REPORT-RETURN-2 Q-routine) 

77 FLOW 
59 REPORT-RETURN-3 REPORT-RETURN-3 

79 OPEN (VSAM) 
SA REPORT-RETURN-4 REPORT-RETURN-4 

7A CLOSE (VSAM) 
5B REPORT-RETURN-5 REPORT-RETURN-5 

7B OVERFLOW test 5C REPORT-ORIGIN REPORT-ORIGIN 
7C GNRP'I GNRPT 5D REPORT-REORIGIN REPORT-REORIGIN (for OPT) • 5E SEARCH Beginning of WHEN 7E READ (VSM-!) 

in SEARCH ALL 
7F WRITE (VSAM) 
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code 
Meaning 

Po- and Pl-text P2-text 
REWRITE (VSAM) 8"() 

81 

82 

83 

86 

87 

88 

8A 

8D 

90 

94 

95 

I 
® 

DELETE (VSAM) 

SERVICE 

MERGE 

INSPECT 

START (VSAM) 

DBGTRAN 

SERVICE 

COUNT 

DBGVRB 

INSPECT 

USE FOR DEBUGGING USE FOR DEBUGGING 

Code 
Hex 
00 

01 
02 
03 
04 

Code 
(hex) 
()'() 

01 
02 
03 
04 
05 
06 
07 
08 
09 
OA 
OB 
OC 
OD 
OE 
OF 
10 
11 

Operator 
Addition 
Subtraction 
Multiplication 
Division 
Exponentiation 

Special 
Name 
CSP 
COl 
C02 
C03 
C04 
C05 
C06 
C07 
COS 
C09 
C10 
Cll 
C12 
SOl 
S02 
S03 
S04 
505 

END-USE-DEBUG 

RFRSEG 

12 PAGE 

Error syrr,bol 
COBOL word 

code 

00 (hex) 

If reserved word used 
inval~ly (See also 
note ~ .) 
If undefined or 
multiply-defined 
symbol found 
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COBOL Word Code: 
This list shows the code number assignee 
to each COBOL reserved word for use in 
Procedure IC-text (PO, Pl, and P2). In 
the COBOL word table, COBWRD, in phases 
10, 11. and 12 of the compiler listing, 
the words appear in alphabetical order 
according to their length. 

Code 
Code 

Meaning 
PO- and Pl-text 
Word 

P2-text 

Ol" 

02 

03 

04 

05 

06 

07 

09 

OA 

OB 

OC 

aD 

OE 

OF 

12 

13 

14 

15 

16 

17 

18 

19 

lA 

lD 

lE 

DATA 

SKIP1 

SKIP2 

SKIP3 

EJECT 

NSTD-REELS 

SUPPRESS 

SORT-OP'I'ION 

ORGANIZATION 

WHEN-COMPILED 

CORE-INDEX 

PROGRAM 

RF 

WRITE-ONLY 

COM~A 

DECIMAL-POINT 

FILE-LIMIT (S) 

MODE 

l<ECORDING 

REEL 

5YSIPT 

SYSLST 

TRACK-AREA 

DELIMITED 

POINTER 

lF OVERFLOW 
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~ 
20 

2E 

21 

22 

24 

26 

28 

2B 

30 

32 

33 

Meaning 
PO- and P1-text 
COUNT 

INITIAL 

DELIMITER 

TIME 

DATE 

DISPLAY 

RESET 

ON 

CURRENCY 

INDEX 

STATUS 

P2-text 

34 MODULES 
35 

36 

37 

38 

39 

3A 

3B 

3C 

3D 

3E 

3F 

40 

41 

42 

43 

44 

45 

46 

47 

48 

49 

4B 

MEMORY 
WORDS 
SYNCHRONIZED (SYNC) 
OFF 

RENAMES 

UP 

DOWN 

FILE (in Procedure 
Division and after 
File section header) 

OPTIONAL 

REMAINDER 

POSITION 

TAPE 

TRAILING 

ADDRESS 

ALPHANUMERIC 

NUMBER 

CURRENT-DATE 

TIME-OF-DAY 

COM-REG 

SORT-RETURN 

SEPARATE 

REREAD 
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Code 
4C 

4D 

4E 

4F 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

5A 

5B 

5C 

5D 

5E 

5F 

61 

62 

63 

64 

66 

67 

68 

69 

6A 

6B 

6C 

6D 

6E 

Meaning 
po- and P1-text 
DISP 

EXTENDED-SEARCH 

MASTER-INDEX 

CYL-OVERFLOW 

THEN 

CYL-INDEX 

WRITE-VERIFY 

THAN 

RECORD-OVERFLOW 

ALPHABETIC 

NUMERIC 

POSITIVE 

NEGATIVE 

UPDATE 

END-OF-PAGE (EOP) 

CHARACTER 

NOT 

AND 

OR 

LIMIT(S) 

BEGINNING 

ENDING 

MORE-LABELS 

OUTPUT 

INPUT 

RANDOM 

PROCESSING 

BEFORE 

REPORTING 

1-0 

WITH 

REWIND 

REVERSED 

• 
P2-text 

• 

• 

• 

• 
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~ PO- and 
Meaning: 
PI-text P2-text 

6F INTO 

70 AT 

71 INVALID 

72 AFTER 

73 ADVANCING 

• 76 LOCI< 

77 SYSPCH 

78 CONSOLE 

79 ALL 

7A CORRESPONDING (CORR) 

7B TALLYING 

7C LEADING 

• 7D UNTIL 

7E REPLACING 

• 

• 
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Keaning, IIllPias 
Code PO- and P1-text P2-text £2U po- apd P1-text P2-text 
7P BY A2 UNIT (S) 

81 GIVING 13 POR 

82 ROUNDED 14 IN, OP 

83 SIZE AS SECTION 

16 LABEL-RETURN 
84 ERROR 

A7 DIVISION • 85 RUN 
A8 SORT";PILE-SIZE 

86 PIOCEED 
1.9 SORT-CORR-SIZE 

87 THROUGH (THRU) 
AA SORT-KODE-SIZE 

88 TARYIliG 
AB SIGli 

89 USIIG 
AC SORT (appears in 

81 COBOL Procedure Division as verb 
with 36 code) 

8B UPSI-1 throuqb UPSI-7 
AD !!ULTIPLE • 8C DBSCBIDIIG 
AP PILLER 

8D ASCBlIDIIG 
B1 ASSIGI 

8E TRlCE 
B2 ACCESS 

81' CHAIGED 
B3 EXCEPTION 

90 IA!!BD 
B4 RESERVE 

92 CHARACTER (S) 
B5 1I0!!IIUL 

93 'lIKES 
B6 ACTUAL 

94 DEPENDING 
B8 DY1UMIC • 95 LINE (S) BA SEQUElfTIAL 

96 PIBST BB DEBUGGING 

97 NEXT BC INnEXED 

BE ALTERNATE 
98 UPON 

BF AREA (S) 
99 PROCEDURE Cl BELOAD 

91 EVBRY C2 RELATIVE 

9B TO C4 TRACK (S) 
C6 CYCLES 

9C IS, ARB 
C8 PASSWORD 

9D PROK 
C9 EXTEID 

9E NO 
CA VALUE (S) 

91' KEY 
CB PBIIT-SWITCH 
CC BLOCK • AO BETURN-CODE 
CD RECORD (S) 

A1 BID 
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Beaning 
Code EO- and Pl-t~l~ E2-t s=xt 
CE CLOCK UNITS 

C1' RECORDS 

DO CONTROL(S) 

D1 LABEL (S) 

D3 COITAINS 

D4 OtSITTED 

D5 STANDARD 

D6 REPORT (S) 

D7 REDE1'IIES 

D8 PICTURP. (PIC) 

D9 BLAIR: 

DA OCCURS 

DB JUSTIFIED (JUST) 

DC POSITIOIING 

DD 

DE 

DP 

EO 

E1 

E2 

E3 

E4 

B5 

E6 

USAGE 

COtSPUTATIONAL (COtSP), 
CO!PUTATIONAL-4 (CO!P-4) 

COBPOT1TIOI1L-1 (COMP-1) 

COtSPUTATIONAL-2 (COKP-2) 

CO!PUTATIONAL-3 (CO!P-3) 

WHEN 

RIGHT 

LEPT 

CODB 

PAGE 

358 Procedure IC-text (PO Pormat) 

tSeaning 
Code PO- And P1-t~xt U:!n!. 
E7 FINAL 

I E8 REMOVAL 
E9 HEADING 

El DETAIL (DE) 

EB LAST 

EC FOOTING 
lED DAY 
EE GROUP 

El' TYPE 

1'0 PLUS 
IFl LINAGE 
1'2 DISP'LAY-ST 
1'3 RH 
1'4 PH 

IFS BOTTOM 
1'6 CH 

1'8 CP 
I F9 TOP 

PA PI' 

PB SENTENCE 

PC COLUtSN 

I'D llDICATE 

1'1'. 

PI' 

SOURCE 

SU!! 

~ Beaning 
o PD, SD, ID 
1 Paraqraph word 
2 Section word 
3 Division word 
4 Allowed in Environment 

Division 
5 Allowed in Data Division 
6 Allowed in Procedure Division 
7 Allowed in Identification 

Division 

(!) The first bit of byte 1 is used as a 
flag. 1 setting of 0 indicates a PI 
statement. A settinq of 1 indicates a 
verb statement. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

COBOL Word Code: 

This list shows the code number assigned 
to each COBOL reserved word for use in 
Procedure IC-text (PO, Pl, P2). In the 
COBOL word table COBWRD, in phas~s 10, 
11, and 12 of the compiler listing, the 
words appear in alphabetic order 
according to their length. 

Code PO- and 
Heaning 
pI-Text 

02 BASIS 

03 ALSO 

04 REFERENCES 

05 PROCEDURES 

06 COLLATING 

07 SEQUE~CE 

08 STlu'mARD-l 

09 NATIVE 

OA CODE-SET 

OB DUPLICATES 

OC INSERT 

00 DEBUG-ITEt1 

OE DEBUG-LI~IE 

OF DEBUG-NA.'tE 

10 DI:BUG-St:B-l 

11 DEBUG-SUB-2 

12 DEBUG-SUB-3 

13 DEBUG-CONTENTS 
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PROCEDUBE IC-TEXT (P1 PORnAT) 

PROCBDURE-MAME DEPIWITIOM 

i 01112 throuqh 1 + C 
I I I 
1061cIDictionary attributes of 
I I Iprocedure name. See "D~ 
I I !tionary Entry por.ats."~ 

, 
C+1 I 

I I 
lPr~itYI 

18 1 
I , 

PROCBDURB-MAnE REPEREMCE 
, 'i 
I 01112 throuqh 1 + c 
, I I 
120lciDictionary attributes of 
I I Iprocedure name. See "D~ 
I I Itionary Entry pormats."~ 
• I , 

, 
C+1 I , , 

IPr~itYI 
I ~ I 
I , 

PILB-IAnB RBFBREWCB 

i 01112 throuqh 21 
I I I 
121 In I Dictionary attributes of 
I I Ifile. See "~Entry" in 
I I IAppendix F. ~ 
I " 

.' . ~ , , 

:'\·~:~-'"":L;';::'."-,,,, ' ~. ,',~,:» . 
~ {v ~\ ~ "., ~ r < 

in - 11 to n - 10i n - 9 to n - 8 
I I 
IPM number for I PM number for 
ISTAMDABD BRROB I file header 
I declarative I label , , 
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in - 7 to n - 61 n - 5 to n - 4 , , 
IPM number for I PM number for 
'file trailer I end-of-volume 
Ilabel I label , , 

in - 3 to n - 2i n - 1 to n + 1 
I I 
IPI nuaber for I Pointer to 
Ibeqinninq-of- I dictionary 
Ivolume label I entry for file~ , 

SD BLBI!BWT 

10 1112-9 10 111-12 In-1 to n+11 
I I I I I I 
121 In I Dictionary I 0 IGI I Dictionary I 

lattributesl~ ,nu.berlpointer I 
Ifor SD I~ Ifor 0 I I 
I (see "SD I Irou- I I 
I BWTRt") I I tines I I 

I , , 

~ Bytes 10-12 are present only if the 
O-bit is on. 

TSAn PILE-lAnE REPBREWCB 

10 ;112 throuqh 9 110 
f I I , 
126 In I Dictionary attri-ICount of all 
I I Ibutes of file IGls for 0-
I I ,{see "PD EITRt" Iroutines as­
I I I in Appendix D) Isociated with 
I I I Ithis file 
, 'I 

i11-12 113-14 115-22 i23-24 
I I I I , 
IGM numberlW number I Beserved I Pointer I 
Ifor I for I Ito dic-I 
Istrinq oflSTAIDARD I Itionaryl 
10-routinelBRBOR de-I I entry I 
IGMs Icl~tivel Ifor I 
I I ~ I 0 Ifile I , " , 
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DATA-BABE REFEREICE 

i 01112 to n - 5 or n - 2 
I I I 
130lniDictionary attributes. 
I "See "LD Entry" in "Section 5. 
, "Data Are~" 
"I ~ 

~~~r> ,$J .' " • , ' .' ; 
~"H {~ • , " 

P;t'W'i,,;lJ;e, .>.£,. \'-;~~f' j t 'f"i 7' i',j, ,"; ''\'i''t ' , 

~ .nr:{ r ~ "~\\'f }.*,':. £;t ) lb% '. • , 
,1. , , j 

,,,,,ft, .. 
~\'t" ,,"~ ~$:';"'»:t""'7M ,., t: '.' , . 1 
" t!' « 

i"~~:~J;Ff~';S .. t;t4:1': 'f·:{}'q·<,. ~"ltn' I ,t,!~ Y, "'. ;. d : 
.-'~~1!t·1 ti;;'I~'ff'! h' "L·"f.~.;'.>l;:' I'I'\'" I! 1 
.,f,(.t ;.;!.~:l;:\ I ;'t; • . ,'. 
::,,)c ..... .,. > 

i 
,n - 1 to n + 1 
I 
,Pointer to I 
'dictionar~ntry, 
,for item ~ , , , 

DATA-BABE REFERENCE FOR KEY CLAUSE , .. 
,0 ,1,2 to n - 6 or n -
I I I 
130,nlDictionary attri­
, I Ibutes (see "LD 
I I IEITRY" in "Section 
I I 15. DatHreas ll) 

I I I \.!) , " 

, " 

• 31 n - 5 
I 
ICount of all 
IGNs for 0-
,routines 
lunder item 
I , 

In - 4 to n - 31n - 2 ,n - 1 to n+1 
I I I 
IFirst GI num- IIndex IPointer to 
Iber in series IACB I dictionary 
,of all GN nUII-lnumber,entry fort:\4 
Ibers for 0- I ,item \!J 
Iroutines under, , 
,item I I 
, I , 
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IUBERIC LITERAL 
, i i 
I 011,2 
I I , 

i i 

13 I 
I , 

132,nlPositions 
, I ,left of 

to,Positions tot 
Iright of , 

I I Idecimal ,decimal , 
, " , , 

i4 through n + 1 , 
,Literal 
Idecimal 

in packed, 
format I , 

FLOATING-POINT LITERAL 

i 01 112-9 i 
I r r , 
133108,Literal represented as , 
, I Idouble-precision floating-I 
I , ,point number , , , , , 

ALPHANUBERIC LITERAL 

i 01112 through 1 + c i , " , 
,341c,Literal in EBCDIC, 
I " , 

"EXHIBIT lAMED" IABE 

i 01112 through 1 + c i 
I I I --f 
,35,c,EBCDIC fora of nalle usedl 
I 'lin EXHIBIT NAMED state-
I "ment. 

INDEX-NAME REFERENCE 

i 0 i 1 i 2 b-4 i 5-6 
, I' I I 
136Ic~IIndex-na.el~ 
I I' ,number , 
, " 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

r---------------------------, 
17-9 I 
~---------------------------i 
IPointer to dic~nary entry I 
Ifor index-name~ 1 L ___________________________ J 

LISTING A-TEXT FOR PROCEDURE-NAMES 

r--T-T---------------------------------, 
10 1112 through l+c 1 
~--+-+---------------------------------i 
1371clEBCDIC procedure-name: bit 0 of 1 
, lithe preceding field is set to 1. I L __ ~_~ _________________________________ J 

LISTING A-TEXT FOR VERBS 
r--T-T-----------T------------------, 
10 1112 through nln + 1 I 

~--t-+-----------+------------------i 
1371nlEBCDIC verblAlphabetic verb I 
I I I I sequence number I L __ ~_~ ___________ ~ __________________ J 

DATANAME REFERENCE FOR OBJECT OF GIVING 
OPTION OF USE ERROR DECLARATIVE 

r--T-----------------------------------, 
10 11 through n+l I 
.--t-----------------------------------i 1381Same as "Data-name Reference" (30) 1 
1 lelement above I L __ ~ ___________________________________ J 

"ALL" LITERAL LONGER THAN ONE CHARACTER 

r--T-T------------~-------------------, 
10 1112 through c + 1 I 
.--+-+---------------------------------i 
t391clAlphanumeric value following ALL I L __ ~_~ _________________________________ J 

CRITICAL PROGRAM BREAK 
r--T--------------, 
1 011 I 
~--t--------------i 
1421 Break code <V I L __ ~ ______________ J 

VERB 
r-~---------------, 
I 011 I 
.--t---------------~ 
1 441 Verb code ~ I 
I I (see note(V I 
I lunder PO-text) I L __ ~ _______________ J 

RELATIONAL CODE 

r--T-----------------------, 
I 011 I 
.--t-----------------------i 
150106 (hex) = Equal I 
I 108 (hex) = Greater thanl 
I lOA (hex) = Less than I L __ ~ _______________________ J 

Licensed Material - Property of IBM 

PARENTHESIS 

r--T----------------------------, 
10 11 I 
.--t----------------------------i 152100 (hex) = Left parenthesis I 
I 101 (hex) = Right parenthesis I L __ ~ ____________________________ J 

ARITHMETIC OPERATOR 

r--i-------------, 
I 011 I 
.--t-------------i 
1531 Operat~ code I 
I I (.!) I L __ ~ _____________ J 

r--T---------------, 
I 011 I 
.--+---------------~ 
1541 Word code r.::'\ I 
I I(see note~ I 
I lunder PO-text) I L __ ~ _______________ J 

COBOL WORD 

o 1 

54 Word Code 
(]) under PO-text) (see note 

SPECIAL NAMES 

0 1 

55 Code 

® 
NFILES 

r--T---------------, 
10 11 I 
.--t---------------i 
1561Number of filesl 
I lin USING I L __ ~ _______________ J 

COBOL WORD 2 

0 2 

57 Word code 
@ (see note under 

PO-text) 

FIGURATIVE CONSTANT 

r--T--------------------, I 011 I 
.--t--------------------i 
1751EBCDIC value of I 
I Ifigurative constant I L--~ ____________________ J 
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STANDARD DATA-NAME REFERENCE 

r--T----------------, 
10 11 I 
.--+----------------~ 
119105 (hex) = TALLY I L __ ~ ________________ J 

CARD NUMBER 

r--T-----------------------------, 
10 11-2 1 
.--+-----------------------------~ 
181lcompiler-generated sequential I 
1 Isource card number ~ I L __ ~ _____________________________ J 

GENERATED PROCEDURE-NAME DEFINITION 

r--T-------~-------------------------, 
10 11-2 I 
r--+---------------------------------~ 
J881GN number -- identifying number I 
I lassigned to compiler-generated I 
1 Iprocedure-names from COMMON fieldl 
I IGNCTR I L __ ~ _________________________________ J 

GENERATED PROCEDURE-NAME REFERENCE 

r--T---------------------------------, 
,0 11-2 I 

~--+---------------------------------~ 
lAAIGN number -- identifying number 1 
J lassigned to compiler-generated I 
J Jprocedure-names from COMMoN fieldl 
I IGNCTR I L __ ~ _________________________________ J 

ERROR SYMBOL 

® 

r--T--' 
J 0 11 I 
.--+--~ 
IB9 i®1 L __ .1. __ J 

Dictionary attributes without count and 
major code fields. 

For alphanumeric edited items, 
elementary items with report pictures, 
and elementary items with sterling 
report pictures, phase 30 discards bits 
10-11 while copying the dictionary 
attributes. 

Priority appended to procedure-name 
reference and definition by phase 3. 
Priority is part of dictionary 
attributes for section-names. 

Bytes 22-24 are present only if the 
Q-bit is on. 

Pointer 
Bits 
0::-1 

2-14 
15-23 

contents: 
Contents unused 
Dictionary section number 
Displacement in section 

362 Section 5. Data Areas 

(?) 

Dictionary attributes with flag byte 
field removed. Bits 1-4 of flag byte 
overlay bits 1-4 of level number. Bits 
5-8 of flag byte overlay count field 
preceding major code field. In level 
number field, if bit 5 is on, the level 
is 01: if bit 6 is on, the level is 
11. Otherwise, the bits are off. 

In the case of data-name references to 
special registers, the addressing 
parameters field of the dictionary 
attributes contains an ID number 
according to the following schedule: 

ID SPECIAL REGISTER 
FFOOOO UPSI-O 

to 
FF0007 
FFOOOa 
FF0009 
FFOOOA 
FFOOOB 
FFOOOC 
FFOOOD 
FFOOOE 
FF0010 
FF0012 
FF0013 
FF0014 
FF0015 

to 
UPSI-1 
CURRENT-DATE 
TIME-OF-DAY 
COM-REG 
SORT-RETURN 
SORT-CORE-SIZE 
SORT-FILE-SIZE 
SORT-MODE-SIZE 
NSTD-REELS 
DAY 
TIME 
DATE 
WHEN-COMPILED 

Bits 
-0-

Contents 
If 1, subject has variable 
length; bytes 5-6 ccntain 
VLC number. 

1-3 
4-1 

Code 
(hex) 
or-

02 
03 
04 
05 
06 
01 
08 
09 
OA 
OB 

OC 

00 
OF 
FO 
F1 
F2 
F3 
F4 
F5 
F6 
F7 
F8 
F9 

If 0, bytes 5-6 contain fixed 
length of subject. 
Unused 
1111 

,!ieaninq 
Delta Division 
File Section 
Working-Storage Section 
Linkage section 
Report Section 
Procedure Division 
Start of Declaratives 
End of Declaratives 
Start of DEBUG Packets 
Start of Q-Routines 
Start of Report Writer 

Procedures 
End of Report Writer 

Procedures 
End of Segment 
Date-Compiled Entry 
security Entry 
Identification Division 
Program-ID Entry 
Author Entry 
Environment Division 
Configuration Division 
Source-Computer Entry 
Object-Computer Entry 
Input-Output Section 
File-Control Entry 

• 

• 

• 

• 

• 



• 
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FA 1-0 Control Entry G) 1J;:£o~ !!!~ol 
FB Special-Names Section COBOL word If reserved word 
Fe Date-Written Entry number used invalidly 
FD Installation Section (see also note 7 
FE Remarks Entry under "Procedure 

IC-text (PO 

0 Code Poraat.) ") 

JhW. Operator 00 (hex) If undefined or 
00 Iddition aultiply-defined 
01 Subtraction symbol found 
02 Bultiplication 

@ 03 Division The first bit of byte 1 is used as a 
04 Exponentiat.ion flag. I setting of 0 indicates a PIf • statement. I setting of 1 indicates a 

verb state.ent • 

• 

• 

• 
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PROCEDURE IC-TEXT (P2 PORKAT) 

PILE-HAKE REPEBEHCE , i i , i 

I 0111 2 3 4 I 5 6 7 I 8-9 

• I I I I , 
1211n11/0 verblSvitcheslPirst IDTP ISvitcheslPile nuaber' KaxiauaI 
I I loPt<25S ' 0 

IBL Ipointerl 
G) 

Ion multiplelrecord I 
I I , 1 Inuaberlnuaber I Ifile reel Ilength I 
I I I • • • • I 

10 11 12-13 14 15 I 16 
I , 

ISvitcheslSvitcheslUser maximum I Access I Print controllUnusedl 
Ilabel lengthla~odlcoa~icationl I 

(9 ® I I~I \2) , , 
, " " 

17 18 1 19 20-21 22 23-25 i 26-28 In- 14 : n-13 to n-12 
I ,I I I I 

I Secondary I Secondary I Secondary I Block ISwitches:~ for ~pointer tol 0 IGN numbers 
IDTF pointerlDTP pointerlDTP pointerlsize fori ~ IACTUAL KEYldictionary ,® Ifor 
I number ,number Inumber 'file I ~ Idata-name lentry for I 8 IQ-routines 
t I , I I lif DA IACTUAL KEY I I ~8 
I I I I I I /7;\9 Idata-name I \21 
I I I I I I \V lif OA I 
I ! ! ! ! : I ® I 

In-11 to n-10 In-9 to n-8 In-7 to n-6 In-5 to n-4 
I I I , , 
IPN number for IPN number forlPN number forlPN number fori 
Istandard errorlfile header Ifile trailer lend of voluae, 
,declarative Ilabel (BOP) ,label (EOP) 'label (EOV) I 
, , I , , 

i 
In-3 to n-2 , 
IPH number for 
Ibeginning of 
,volume label 
, (BOV) , 

in-1 to n+1 
I 
IPointer to 
I dictionary 
lentry ~ 
Ifile 10 
I 

VERB I.FORMATION 
ii' 
10 1112 through 1 + c 
I I I 
,24lclPollovs verb string for BXAMINE, TRANSFORM, EVAL, ADD, 
I "SUBTRACT, KULTIPLY, DIVIDE, USB, DBBUG. 
I " 

VIIB IMPORMATIO. (VSAK) For VSAK BBAD, WRITB, RBWRITB, DELETE, and START , i • , 
10 , 1 I 2 3 ". 5-7 I 
1 I I , 
1241 c IACB IBxecution-time,Coapile-timeIDictionary pointer I 
I I Inumberlinforaation I information Ito RECORD KEY I 
I I I 

® ® 
I @ Idata-~ I 

I !@! I I 3d I 
I I , , 

364 Procedure IC-Text (P2 Format) 
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• 

• 
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• 



• 

• 

• 

• 

• 

Licensed Material - Property of IB~ 

VS~M FILE-NAME REFERENCE 
r--T----T-------------------------T---------------------, 10 I 1 12 through 9 110 I 
~--+----+-------------------------+---------------------~ 1261 n IDictionary attributes of ICount of all GNs for I 
I I Ifile (see wFD ENTRY" i~ IQ-routines associated! 
I 1 ~ lwsection 5. Data Areas-'Iwith this file 1 L __ ~ ___ ~ _________________________ ~ _____________________ J 

r-------------T---------------T--------T--------------, 111-12 113-14 115-22 123-24 I 
~-------------+--------------+--------+--------------~ IGN number forlGN number -for IReservedlPointer to 1 
Istring of ISTANDARD ERRORI 1 dictionary I 
lO-routines Idec~. rative I ~ lentry for filel 
IGNs I 0 I I I L _____________ ~___ _ _______ ~ ________ ~ ______________ J 

DATA-NAnE INPORHATION POR UNSTRING 

i Oili 2 I 3-5 6-9 i '0-1' !~ 12 13 

t-t I I , 1 "-
r2AlniTypeiLengthiBase codelDisplaceaentlNumber of digits Scaling 
I I 1 flag I .. 1 I to right of factor 
I 'I I 1 I ~ decimal point 
1 1 I 01 ® 1 CD 1 (2) ~ G) , t, , , -4. _______ ;~ _____ ~~ ____ ~~ ______ ~ _______ ~ 

9 

!2i!= If bits 4-1 of the Type flag indicate an edited data itea, the following fields are also 
generated. 

I 0: 1 : 2- 4 i 5 ; 6 ; 1 - n + , 
I--t-t I I 1 
12Alnl5ize of IBLANK WHEN INu.ber of lEd it ~ask 
I 1 Idata~tealZEBO ~icatorlbytes in I (PICTURE clause 
I I I ~ I \!.y ,edit aask Idata it.a) 
I fe' e e 

for 

DATA-N~£ REFERENCE 
r--T-T------------~-----------------...--.----.----... ----~·--l-------..,-.------... ----~--~--------------, 
1 0 111 2 to n - 5 or n - 2 ; n - 4 1 n - 3 to n - 2 J n - 1 to n + 11 

t3ot~t~i~;i~~;;;-;~~;ib~;;;-~f-d;;;:~;~~~-~G;~--1IFi;~-~;-~~-;;-i~~~i-;;-tp~i~~;;-~~----1 
I I I name. See "LD Entry" in I for Q-routines lof all GN numbers for I dictionary I 
I I I"Section 5. Data Areas. w I under item IQ-routines under item lentry for I 
I I I Ii1\ I I I i ten! ~ I 
I I I ~ - I I 1 ~ I L __ ~_~ ______________________________ ~ _________________ ~ _________________________ £ ______________ J 

DATA-NAME REFF.RENCE FOR KEY CLAUSE 
r--T-T------------------------T----------------T------------------, 10 1112 to n - 6 or n - 3 In - 5 In - 4 to n - 3 I 
~--+-+------------------------+----------------+------------------~ 130lniDictionary attributes oflcount of all GNslFirst G~l number inl 
I I Idata-name (see "LD Ifor Q-routines lseries of all GN I 
I I IENTRY" in -Section 5. lunder item Inumbers for Q- I 
I I I Data Area~) I I Routines under I 
I I I ~ I litem I L __ L_L ________________________ ~ ________________ ~ __________________ J 

r------T----------------, In - 2 In - 1 to n + 1 I 
~------+----------------i IIndex lPointer to , 
lACS Idictionary en~YI 
Inumberlfor item ~ I L ______ ~ ________________ J 
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SUBSCRIPTED DATA-NAt-iF REFERENCE 
r--T-T------------------------------------T---------------------, 
)0 1112 through n - 2 In - 1 to n + 1 I 
~--t-t------------------------------------t---------------------i 1311nlDictionary attributes of subscriptedlPointer to dictionaryl 
I I I data-name. See "LD Entry" i~ I entry I 
I I I "Section 5. Data Areas." ~ @ I @ I L __ ~_~ ____________________________________ ~ _____________________ J 

NUMERIC LITERAL (DECIMAL) 
r--T-T----------------T----------------T---------------, 
10 1112 13 14 through 1 + nl 
.--t-t----------------t----------------t---------------~ 
1321nlPositions to thelPositions to thelLiteral in I 
1 1 Ileft of decimal lright of decimallpacked decimal I 
J 1 I I I f orlT'a t I L __ ~_~ ________________ ~ ________________ ~ _______________ J 

FLOATING-POI~T LITERAL 
r--T--T-------------------------------, 
, Oil )2-9 I 
~--f--t-------------------------------i 
13310SILiteral represented as dounle- I 
I I \precision floating-~oint numberl L __ ~ __ ~ _______________________________ J 

ALPHANU~ERIC LITERAL 
r--T-T-----------------, 
10 1112 throuon 1 + C 1 
~--+-t-----------------i 
13UlciLiteral in EDCDICI L __ ~_~ _________________ J 

"EXHIBIT NAMED" NAME 
r--T-T------------------------------------, 
10 1112 through 1 + c 1 
.--t-t------------------------------------i 
135IcJhBC~IC form of narre used in EXHIBIT I 
J I I :~AMED sta tement I L __ ~_~ ____________________________________ J 

IN&)EX-NAIvlI; RE.FERE.~C::: 

r--T-T--T----------T----------T----------------------T-----, 
10 1112 13-4 1~-6 11-9 110-111 
~--t-t--+----------t----------+----------------------+-----i 
J36Jnl@Index-nameJLength ot.-JPointer to dicti~ary I ~ I 
1 J I I number Isubj~ct ~Ientry for item ~ I ~ I L __ ~_~ __ ~ __________ ~ __________ ~ ______________________ ~ _____ J 

LISTING A-TEXT FOR PROCEDURE-NAMES 
r--T-T-------------------------------------, 
10 1112 through 1 + c I 
.--t-f-------------------------------------i 
137Icl·EBCDIC ~rocedtlre-name; bit 0 of the I 
I I I precedi;)g field is set to 1 I L __ ~_~ _____________________________________ J 

LISTING A-TEXT FO~ VE~PS 
r--T-T-----------T--------------------------------, 
) 0 111 2 through n I n + 1 I 
~--+-+-----------+--------------------------------i J311nlEECDIC verbJAlphabetic verb sequence number I L __ ~_~ ___________ ~ ________________________________ J 
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• 
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MULTIPLE GN REFER~NCE 

r~-TiT2:;------T----~ 
~--+-+---------f----
1381nlGN number I L __ ~_~ _________ ~ ___ _ §

-----T~-~h;~~~h-~-:-11 
-----f---------------i I G~' number I ~ _____ ~ _______________ J 

FIGURATIVE CONRTANT "ALL" (Greater than 1 character) 
r--T-T----------------------------------, 10 IllVariable I 
.--+-+----------------------------------i 
139lclAlphanu~eric literal following ALLJ L __ ~_~ __________________________________ J 

C~ITICAL PROGRAM BREAK 
r--T-------------, 
10 11 I 
.--f-------------i J 421 Break code @I L __ ·~ _____________ J 

B!LATIOI1L COD! 
, i 

10 11 
1 I 
150106 
1 108 
I lOA 

(hex) = Equal 1 
(bex) = Greater thanl 
(hex) • Less than I 

1 10C 
I I 

(hex) = Not less 1 
than I 

I , , 

PHASE 40 OPTIMIZATION INPORHATION 
i i 
I 011 
I 1 
1431 TY~ code 
1 I 16 , , 

COBOL WORD 
, i 

10 11 
1 1 
1 541 Word codE" . 
1 1 (See note (7) under 
I Iltprocedure'fc Text (PO Porllat) .t) 

SPBCIAL 1I1lSBS 
i i 
10. 1 
, I 
155,Code 
I • (See Note® 
I • under PO-text) , . 

COBOL WORD 2 , 
,0 1 
I I 
t571Word code 
• I (See note 
I lunder PO-text) 
t , 
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FIGURATIVE CONSTANT 
• i , 

,0 ,1 I 
I I I 
11SI!BCDIC value of figurative constant I 
I , , 

STAIDARD NAftE RY-PERENCE 
, i ,0 ,1 
, I 
,79105 (hex) 

CARD lfUftB'P.R 
i i 
10 11-2 
I I 

TALLY, 

,81ICompiler-generated 
I Isource card number , , 

CARD IOnBER POR PLOW , , 
011-2 I 

I I , 
182,Card numberl 
, I I 

VERB 
i , 

10 11 
I I 
1841Verb code 

seqUBtiall 
~ I 

I 

i , 

12 1 
I , 

1 I<~ee note I'D under 
1 I"procedur~c-text (PO 
, IPor.at) ") 

,Count of elements that t 
Ifollow for this state.entl 
1 I , , 

, , , , 

GElfBRATED PROCEDURE-NAftE DEFINITION 
i , 

,0 ,1-2 
I I 
1881GtI number 
1 1 generated 

-- identifying number assigned to coapiler-I 
procedure-names from COftftON field GNCTR I . 

GENERATED PROCEDURE-NAftE REFF-RRNCF 
i , 

10 11-2 
I I 
IAAIGN number -- identifying number assi~ned to 
I Igenerated procedure-names from COftnON field , , 

368 Procedure IC-Text (P2 Por.at) 
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co.piler-I 
GNCTB I , 

• 

• 

• 

• 

• 
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i , 

f 0 f 1-2 
I , 
IBAIIR nuaber -- identifyinq nuaber 
I Ito interaediate result 

assiqnedl , 
, , 

MU!ERIC LITERAL (BIIARY) 
, i 

,0 ,1-2 
I I 
,BDILitera1 in 1 
1 Ibinary for.atl 
, I , 

FROCEDURB-JABE DEPINITION 

io 11 i2-3 
• I I 

, 

TE!PORARY RESOLT PPPF.PEICE 
i i ,0 ,1-2 
I , 
IBelTR nUllber 
1 , . , 

,C71PrioritYIPW number -- identifyinq spquentia1 number of 
I Inu.her Isource procedure-naae, assigned fro. COMMON 
I I ,field PNCTR 
I I 

PILE-HAft! BtPPRtMCE . , 
10 11-3 
I I 
IC81Dictionary pointer 
, I 
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VARIABLE PROCFoDU&B-NAKB DP.FINITION 
, i ' i 

10 11 12-3 I 
I I I , 
IC91Priority nuaber oflVN nu.ber -- identifyinq number assiqned to compiler-, 
I Ise9aent in whicb 1generated variable procedure-names from COHHON , 
I I VII located I field VICTR I , , 

, i , i 

10 11 12-3 1 
I 'I , 
IDOIPriority number oilPN number p- identifyinq sequential number ofl 
I Iseq.~nt in which Isource procedure-name, assi9ned from COMMON I 
I IPM is located Ifie1d PNCTR I , " , 

PROCEDUP.B-NAKE R~PE~ENCE FOR XREF 
, ii' 

10 11 12-3 I 
I I I , 
ID41Priority number oflPN number -- identifying sequential number ofl 
~lseqment in which Isource procedure-naae, a~siqned from COMMON I 
~IPN is located Ifield PNeTB 1 
, " , 

VARIABLE PROCEDURE-NAHE REPERENCE . . , -, 
10 11 12-3 I 
I I I ---1 
IDBIPriority number oflVB number -- identifyinq number assi~ned to coapiler-I 

Iseq_ent in which Iqenerated variable procedure-names from CORHON I 
IVN is located Ifie1d VNCTR I 

~~----------------~~-------------------------------------------------~ 
GLOBAL TABLE REFERENCE (TYPE 1) 

ii' 
10 11 12 
I 1 , , 
IP9,Cell code for ~sklDisplacement in bytes' 
I ,Global Table ~ Ifrom start of cell , 
, I , , 

GLOBAL TAELE REFBRBNCE (TYPF 2) 

CLOSE CLOSE, REWII» 
CLOS~, 10 BIWII» 
CLOSE WITH LOCIt 
CLOSE REEL 

iii. 

00 
01 
02 
OS 
09 CLOSE REEL, NO REWIIID 

(0 

10 11 12-3, 
1 I I , 
IPAICell code for Task or I I 
1 I Program Global Table @i@ I , , , , 

Meaning Bit 
-0-

1 
2-3 
4-7 

No END or INVALID clause 
on this sequential I-O 
statement 
Standard-sequential file 
Not used 
Verb options, per table: 

VE~B CODE 
OPEN 00 

01 
02 
04 
OC 

READ 08 
W'RITP. 08 

OPTION 
OPEN, IIfPUT 
OPEN, NO R EWIN D 
OPEN, REV~RSBD 
OPEN, OUTPUT 
OPEN, INPUT/OUTPUT 
READ INTO 
WRITE PROM 

Bit 
-0-

1-2 

:3 
4-7 

Heaning 
If 1, Q-routines required 
As follows: 
00 = Variable records 
01 = Pixed records 
10 = Undefined records 
11 = Spanned records 
If 1, Multiple reel file 
Number of BLs for file 

Mask 
X'SO' 

X'OO' 
X'20' 
X'40' 
X'60' 
X'10' 

Bits 0-3: Access method, as follows: 

Bits 
000'1 
0010 
0011 
0100 
0101 

.0110 
0111 

Access Method 
DTPCD 
DTPPR 
DTP"T 
DTFSD 
DTPDA 
DTPIS 
DTFDU 
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Bit 4: Set to 1 if any of the 
following conditions occurs: 

• ORR, if access .ethod is DTPCD. 

• APPLY WRITE ONLY, if access .ethod is 
DTP!lT or DTPSD. 

• ACTUAL KEY SPBCIFIED, if access 
.ethod is DTPDA for Dl Sequential 
pile. 

• IB! extension (REWRITE) for DTPD1, 
Random Pile. 

• Load type DTP generated, if access 
method is DTPIS. 
~ 

• Set to 1 if access .ethod is DTFDA 
and relative track addressing is 
used. 

• Set to 1 if access method is DTP!lT 
and file is an ASCII file. 

• Set to 1 if access .ethod is DTFIS 
and file is double buffered. 

Bit 6 
---.--Set to 1 if device is 3525 
Bit 7 
----.-Set to 1 for associated file 

@ U1 Beaning 
o 0 = SEQUENTIAL ICCESS or READ 

NEXT with DYNI!IC ICCESS 
1 = RANDO! or DYNA!IC ICCESS 

1-7 Unused 

@lli 
o 

Reaping 
o • No duplicate string follows 
1 = Duplicate string follows 

@ 

@ 

@ 

o 

1-7 
(READ I. TO with 80VE only) 

Unused 

This field is used only for a READ verb 
with a KEY clause. 

Count field = 6 for READ verb, 
otherwise = 3. 

Por START with K'EY dataname clause, 
field = ACB', otherwise = o. 

ill 
o 

1-3 
4 
5 

6-1 

Code 
.Ui!.!l. 

80 
40 
20 

Beaning. if ON 
Blocked 
Not used 
SA!E' RBCORD AREA 
Random access 
Label type, as follows: 

00 - Standard 
01 - User standard 
10 - Nonstandard 
11 - Omitted 

Beaning 
USING/GIVING 
ACTUAL KEY in working storage 
BEPORE ADVANCING used in 

program. 
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10 IPTER ADVINCING used in program. 
08 APTER POSITIONING used in 

program. 
04 !inimum case (single buffered, 

unblocked file or ISA!) 
02 CLOSE with lock 
01 OPBN optional 

.carriage control DTPPR 
Code 
(Hex) Access !ethod 
01 DTPCD 
02 DTPPR 
03 DTP!T 
04 DT'SD 
05 DTPDA 
06 DTPIS 
07 DTFDU 

This byte is used for print control 
communication between phases 40 and 51. 
lli Beaning 
0-1 Not used 
2-3 As follows: 

00 = BBPORB IDVANCING 
01 = APTER POSITIONING 
10 = APTER ADvANCING 

4-5 As follows: 
00 = Integer 
01 = Identifier (data-name) 
10 = !lnemonic Naae 

6 If 1, END OP PAGB test is 
required 

7 If 1, ADV compiler option 
affects generated code 

Code 
7a (Hex) Meaning -so-- Device is 2560 

40 Device is 5424 
02 LINAGE specified 
01 FILE STATUS specified 

~ Bytes n-14 to n-12 are present only if 
the Q-bit is ON. 

I ® Bytes 23-28 are present only for a 
file-naae reference in a READ or WRITB 
statement. 

~ Pointer contents: 

Bits 
0,1 
2-14 

15-23 

Contents 
Unused 
Dictionary section 

number 
Displacement in section 

~Pield contains zeros if GN is not 
generated. 

Dictionary attributes with flag byte 
field removed. Bits 1-4 of flag byte 
overlay bits 1-4 of level number. Bits 
5-8 of flag byte overlay count field 
preceding aajor code field. In level 
number field, if bit 5 is on, the level 
is 01; if bit 6 is on, the level is 77. 
Otherwise, the bits are off. 

• 

• 

• 

• 

• 



• 

• 

• 
@ 

• @ 

• 

In the case of data-name references to 
special registers, the addressing 
parameters field of the dictionary 
attributes contains an ID number 
according to the following schedule: 
~ SPECIAL REGISTER 
PPOOOO UPSI-O 

to to 
PP0007 UPSI-7 
PP0008 CURRENT-DATE 
PP0009 TIME-OP-DAY 
1'1'OOOA COli-REG 
PPOOOB SORT-RETURN 
PPOOOC SORT-CORE-SIZE 
P1'OOOD SORT-PILE-SIZE 
PPOOOE SORT-MODE-SIZE 
!'P0010 NSTD-REELS 
FF0012 DAY 
FF0013 TIME 
FF0014 DATE 
PP0015 WHEN-COMPILED 

If this data-name reference contains a 
subscript or index address calculation 
ID number, bit 0 will be on, bits 1-7 
will contain 0, and bits 8-23 will 
contain the ID nuaber. The high-order 
bit is turned on by Phase 40 when it 
assigns the ID number. 

~: Addressing Parameters field in 
attributes in "LD entry" has been 
replaced by unique subscript identifier 
eleaent to match entry in DEPSBS table. 

Por alphanumeric edited iteas, 
elementary items with report pictures, 
and elementary items with sterling 
report pictures, Phase 30 discards bits 
10-17 while copying the dictionary 
attributes. 

This field is present only if the 
indexing is relative. When present, it 
contains a 2-byte binary literal, the 
object of the plus or minus. 
ill Contents 
o 1 = Subject has variable 

length: bytes 5-6 
contain VLC nuaber 

o = Bytes 5-6 contain 
fixed length of 
subject . 

1-3 Unused 
4-7 1111 

Code 
(Hex) 
01 
02 
03 
04 
05 
06 
07 
08 
09 

Heaning 
Data Division 
Pile Section 
Working-storage Section 
Linkage Section 
Report Section 
Procedure Division 
Start of Declaratives 
End of Declaratives 
Start of DEBUG Packets 
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OA 
OB 

OC 

OD 
OF 
PO 
1'1 
P2 
F3 
!'4 
P5 
P6 
P7 
P8 
1'9 
pA 
1"B 
PC 
I'D 
PE 

Code 
.1l!ul 

02 

04 

05 

Code 
1liU.l 

02 
04 
06 
08 
OA 

Code 
l.H.!!.l. 

00 
04 
08 
OC 
10 
14 
18 
1C 
1D 

Start of O-Routines 
Start of Report Writer 

Procedures 
End of Report Writer 

Procedures 
End of Segaent 
Date-Coapi1ed entry 
Security entry 
Identification Division 
Program-ID entry 
Author entry 
Environment Div~sion 
Confiquration Division 
source-Computer entry 
Object-Computer entry 
Input-Output Section 
Pile-Control entry 
1-0 Control 
SpeCial-Names Section 
Date-Written entry 
Installation entry 
Reaarks entry 

Meaning 
Precedes a Procedure-name 
definition element equated to a 
VN for an ALTER verb, each 
qenerated Procedure-name 
defined for INVALID KEY/AT END, 
each procedure-naae definition 
following TO PROCEED TO in an 
ALTER statement, each USE 
declarative, and each ENTRY 
verb. 
Precedes a Variable 
procedure-naae reference 
element at a PERpORM verb exit 
Precedes a Generated 
procedure-name definition 
element at the returning point 
of any performed procedure 
except a PERPORH ••• TIMES 
procedure in a non-segmented 
prograa. 

Meaning 
SAVE-AREA 
SWITCH 
Unused 
DEBUG 
Unused 

Meaping 
SDTPADR 
VLC 
CWCTL 
PPMCTL 
PpftSAV 
D'l'PADR 
ISA 
PARAM 
Single-precision 
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1E 

20 
24 
28 
2C 
30 
34 

floatinq-point 
Double-precision 

floatinq point 
WORKIBG CELLS 
TEMPORARY STORAGE 
XSASW 
BL, SBL, BLL 
VIRTUAL 
FIB 

Except when the code for the precedinq 
field is 2C, this field contains the 
identifyinq number from one of the 
COBMON counters as described in 
"section 5. Data Areas." When the 
preceding field is 2C, this field 
contains the i and k fields of the 
addressing parameters, as follows: 

Bits ~ Value neaning 
0-3 i 0000 BL 

0001 BLL 
0100 SBL 

4-7 0000 Unused 
8-15 k Base locator number 

assiqned from 
corresponding 
COM MOB counter. 

372 Procedure IC-Text (P2 Format) 

When the code for the preceding field 
is 1D or 1E, this field contains zeros. 

Used to write an XREP element for 
procedure-name B in the following 
cases: 

• PERPORB A TRRU B. 

• ALTER A TO PROCEED TO B. 

• 1. GO TO B. (where 1 is altered) 

The first bit of byte 1 is used as a 
flag. A settinq of 0 indicates a PH 
statement. A setting of 1 indicates a 
verb statement. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

PROCEPURE A-TEXT 

PN .ND GN DEPS AND PROGR1! BRB1KS 

to ;"2 
I I I 
1271n124, C7, or 88 elements 
, " 

!IS~ELLANEOUS A-TBXT 

10 ht2 
I " 1281n,All elements except 24, C7, 88 
I I I (see 27) and 00 (see 29) 
, " 

E-TEXT 

io ;';2 
I I , 

, , 

CABD NU!BBR 
i i 

I 011-3 
I I 
12cISequentially 
I ,card number , 

qene(!) ted I 
1 I , 

SOURCB PROCBDURB-NAKE DEPIIITIOI 

i 0; 1 12-3 
I I I 
,301 2 IPN nUllber -- nUllber assiqnedl 
I I Ifrom PNCTR in CO!MON 

GBIBRATED PROCBDURE-N1ME DEPINITION 

i 011-2 , , 
1341GI nUllber -- nUllber 
I IGNCTR in CO!KON 

assiqned frolll , 
, , , 

VARI1BLE PROCEDURE-NAKE DEPINITION 

i 0 i 1 ; 2-3 
I I I 
1381~IVN number -- number assiqned 
I I Ifroll VIC'lR in COMMON , 
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BBCDIC PROCEDURE-NAME GEWERATOR 

i Oiconsists only of this one-byte 
~field. Used to create in-line 
13Clinstruction for current card 
I Inu.ber to be used by the TRACE 
I Iverb 

MACRO-TYPE IISTRUCTION 
I i 

I 011 
I , 
144 I TYQ)code 
I I 3 

IPriority nUllber if 
Itype code is 4C , , , 

OPER1TION CODE 
i i 
I 011 
I I 
1481Machine operation 
I 100 (hex) used for 

code .. I 
CNOP I , 

i i 

12 I 
I, I 
IValue of second instruction I 
,byte: condition code, lenqth,1 
Iregister, or i.mediate field I 
I ~ I 
I I 

PROCEDURF.-N1MF REPBRENCE 

I 0 i 1 i 2-3 
I I I 

, 
I 

DCI 
I 
I 
I 

14CI~IPN number assiqned at 
I I Idefinition froll PNCTR 

point ofl 
(COMMON) I 

GEIERATED PROCEDURE-NA!F REPERBICE 

i 011-2 i 
J , I 
1501GB nUllber assiqned at point ofl 
I Idefinition froll GWCTR (COMMON) I 
I , , 

VARIABLE PROCEDURE-I1ME REPERENCE 

i 0 i 1 i 2-3 
I I I 

, 

1541~IVN number assigned at 
I I Igeneration froll VWCTR 

point of, 
(COM MOl) I , , , 
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VIRTUAL REFERENCE 
i , 

I 011-2 
I I 
1581VIR number assiqned to source 
1 Istatement operand from VIRCTR 
1 I (CO!!ON) 

BASE LOCATOR REfERENCE 

GLOBAL TABLE STANDARD AREA REfERENCE 
iii 
1 011 12 
I 1 1 

CALLI 
I 
I 

160lTypeiDisplacement in bytes from 1 
I I~elstart of specified area 
I I~I " , 

GLOBAL TABLE OTHER AREA REPBRENCE 
, i i 

I 011 12-3 
I 1 1 
1641TypelIdentifyinq number of 
I IC(ge 1within specified area 
1 I 6 I , ' 

LITERAL REFERENCE 
, i • 

1 011-2 I 
1 1 1 
1681Number of literal I . 

DC DEfINITION 
ii, , 

I 01112 throuqh c + 11 
I I 1 , 
16ClciActual constant I 
, " , 

BASE AND DISPLACE!EHT 

011-2 
I I 
170lBits 
I 10-3 
I 14-15 
, I 

£mltents 
Reqister number 
Displacement 

374 Procedure A-Text 

item, 
1 
I . 

ADDRESS REFERENCE 

I 011-3 14-6 
, I 1 
178IAddressinqt;\'Diction~ 
1 Iparameters~IPointer~ 
, , I 

EBCDIC DATA-HA!E REFEREHCE 

i 01112 throuqh 1 + c i 
I 1 1 , 
,7Clc,Data-naae in EBCDIC I , " , 

ADDRESS IHCRE!EHTS 

i 011-3 ; 
I I --f 
180lValue that is to modify an I 
I laddress. Neqative value inl 
1 12's complement. 1 
, I , 

RELATIVE ADDRESS 
i , , , 

, 0,1 ,2 , 
I 1 1 , 
1841Code for ISize, in bytes, 1 

lobject~dulelof address 1 
Ifield \!J 1 constant I , , , 

• 13-4 
1 
IHumber of item inl 
Ispecified-field . 

SPECIAL PHASE 60 ELE!EHTS 

REGISTER SPECIFICATION , , 
I 011 
I I 
IAOIReqister nuaber: 
I 100 throuqh OF(hex) 
, I 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

IBCRB!BBTED ADDRESS 

i 011-3 
I I 
IA41Addressing 
I I paQ)seter 
I I 7 , . 

I Dictionary 
IPo(!)er 
I 8 , 

, , 
17-9 I 
I I 
IValue of increment I , . 

SPECIAL PHASE 60 ELE!EWTS 

@ 

.CALLING SEQUBNCE DISPLACE!ENT 

i 011 12 
I I I 
IBOICode for IBase code I 

I object ~dule I SW~h 
Ifield 11 I 12 
, - ' 

Ilusber of 
I specified , 

ites inl 
field I , 

CALLIIG SEQUENCE DICTIONARY POINTBR 

i 01'-3 
I I 
IB41Pointer to dictionary 
I Ifile-name, data-name, 
I Iscripted data-name 

entry fori 
or sub- I 

I , , 

PILE REPERBNCE ELE!ENT 

011-3 
I I 
IB81Pointer to dictionarYI 
I lentry for file , , 

PARA!ETBR rOR CALL TO SEG!ENTATION AND 
TO DEPENDING ON SUBROUTINES 

, i , 

1 011 12-3 
I I 1 I 
IBCIPrioritYIPN number I 
" , , 

PHASE 5 OPTIMIZATION INrORRATION 
i , , 

I 011 , 
I I , 
ICOITY~COdel 
1 I 13 1 , , , 

, 

Licensed !aterial - Property of IBM 

RPT-ORIGIN 

i Ob-2 i 
I' I 
ID41GW number I , , , 

(!) The first bit of byte 1 is used 
as a flag. A setting of 0 indicates 
a PN statement. A setting of 1 
indicates a verb statesen't. 

@COde 
(Hex) 
o:r-

08 
OC 
10 
14 
18 

Assembler Equivalent 
CNOP 0,4 
CNOP 2,4 
CNOP 0,8 
CNOP 2,8 
CNOP 4,8 
CNOP 6,8 

~ Byte 1 contains the priority number of 
the segment within which the procedure­
name is located. 

o Code 
.LhUl. 

00 

04 

08 

oc 

10 

18 

20 

24 

28 

2C 

Meaning 
BOUATE -- equates variable 

procedure-names to initial 
value; followed by 
procedure-nase reference. 

ENTRY -- defines entry point; 
followed by BBCDIC data-name 
reference giving entry point 
name. 

BLCBBG -- specific contents of 
base locator changed; followed 
by base locator reference. 

BNDOPT -- indicates end of 
register optimization. 

DBCLARATIVBS START -- indicates 
beginning address of 
Declarative Section; produced 
only if SYMD!P or STATE is in 
effect. 

ADCON -- defines address 
constant; followed by relative 
address reference, procedure­
name reference, calling 
sequence displacement element, 
or calling sequence dictionary 
pointer to which ADCON points. 

START -- identifies first 
executable instruction. 

DC -- identifies constant; 
followed by DC definition. 

RESERVE -- specifies registers 
not to be used by phase 60 or 
phases 62 and 63 followed by 
register specification element. 

PRBE -- indicates registers no 
longer reserved; follOWed by 
register specification element. 
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30 

34 

38 

3C 

40 

44 
4C 

50 

~ 
0-3 
4-7 

Code 
~ 

02 
04 
06 
10 

Code 
1hW.. 

00 
04 
08 
OC 
10 
14 
18 
lC 
20 
24 
28 
2C 
30 
34 
3C 
40 
44 
48 
50 
54 

DESTROY -- indicates that 
contents of register 14 or 15 
were destroyed; followed by 
register specification element. 
(phase 60 or Phase 63 generates 
a reload for the register from 
the appropriate cell when it 
needs the address contained 
there.) 

IN IT -- indicates when permanent 
registers must be loaded. 

ORIGIN -- indicates where to set 
location counter for overlaying 
USE BEFORE REPORTING code: 
followed by generated 
procedure-name reference. 

REORlGIN -- indicates that the 
reset location counter is to be 
reset. 

Q-BIGIN -- indicates start of 
Q-routine coding; destroys 
permanent register assignment. 

Segmentation control break. 
Segment initialization (1-byte 

priority number in next field) • 
Dummy procedure-name reference 

element to force an IREF 
element to be written for the 
following procedure-name 
reference element. 

Code 
0000 
0000 
0001 
0100 

Meaning 
Unused 
BL 
BLL 
SBL 

Meaning 
SAVE-ARBA 
SWITCH 
TALLY 
#TDBGINF 

Meaning 
SDTFADR 
VLC 
OMCTL 
PPMCTL 
PFMSAV 
DTFADR 
ISA 
PAR'AM 
Working Cells 
Temporary Storage 
XSASW 
SUBADR 
Temporary Storage-2 
PIB 
SAVE-AREA-2 
SAVE-AREA-3 
REPORT-SAVE area 
Global Table Overflow 
Checkpoint Counter 
Temporary Storage-3 

cell 
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58 
5C 
60 
64 
68 

(Vlli§ 
0-3 

4-15 

16-23 

® Bits 
0-1 
2-14 
15-23 

® 
Code 
.!h!W.. 

00 
04 
08 
OC 
14 
1C 
28 
2c 
30 
34 
38 
3C 
40 
44 

48 
4C 
50 
58 
SC 
60 
64 
68 

Temporar,y Storage-4 
Index-name 
IOPTRCTR 
#TDBGCRD 
#TDBGTRA 

Field Code Content o. Meaning 
BL i 0000 

d 

k 

Reanipg 
lNIT1 
TALLY 
PARAR 
BL 
SBL 
VLC 
BLL 
LITERAL 
INIT3 

0001 
0011 

BLL 
Address of 
data-name as in 
register specified 
by bits 12-15 

0100 SBL 
0110 subscript cell 
Displacement from start 
of area controlled by 
base locator. 
SBL, BL, or BLL number 
assigned from SBLCTR' 
BLCTR, or BLLCTR in CORRON 
or subscript cell number. 

contents 
Unused 
Dictionary section number 
Displacement in section 

Checkpoint counter 
PGT 
TGT 
INIT2 
START (first executable 

instruction identified 
by START) 

PN 
VIRTUAL 
GN 
VN 
VNI 
St1BADR 
Temporary Storage 
External ADCON (for address of 

transient area in segmented 
program) 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Th~ following special Phase 60 A-text 
eleaents are generated and then used by 
phase 60 to generate MVC instructions 
to initialize VH cells in the TGT: 

Identifier 
Byte Text Ileaent 

90 

A8 

AC 

t:::\ Code 
\DIlhm 

04 
08 
OC 
10 
14 
18 
1C 

A 4-byte element that 
contains the number of the 
VII cell in the PGT. 

A 1-byte element that 
indicates that the value in 
the P6PLUS field should be 
used as the "plus" eleaent 
of the MVC instruction 

A 1-byte element that 
indicates that the value in 
the P6LHG field should be 
used as the "length" 
element of the BVC 
instruction 

neaning 
TALLY 
PARAM 
BL 
SAVB2 
SBL 
FIB 
VLC 

20 
24 
28 
2C 
60 
64 

Code @ (hex) 
00 
01 

@code 
lh!.ll 

01 

02 

03 

04 

os 

06 
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PI 
GH 
BLL 
Literal 
SUBADR 
Teaporary storage 

Meaping 
10 preceding base code 
Base code precedes 

this eleaent 

Meaning 
Precedes a load instruction which 
is not followed by a branch 
instruction 
Precedes any possible entry point 
for which addressabi1ity must be 
established 
Precedes a load instruction for a 
PH or GN which lust be processed 
with an address constant cell in 
the PGT 
Precedes a Variable 
procedure-naae reference eleaent 
at a PERFORM verb exit 
Precedes a Generated 
procedure-naae definition eleaent 
at the returning point of any 
performed procedure except a 
PERPORM ••• TIMES procedure in a 
nonsegmented program 
Precedes a load instruction for a 
PH or GN which is followed by an 
unconditional branch instruction 
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OPTIBIZATION A-TBXT 

VIRTUAL DEPINITION , , , 
I 0 I 112-3 
, , I 
100100lVIR number assigned 
I I IVIRCTR in COBMON , 

14-11 
I 

from I 
1 

IExternal-name in operand of 
ICALL statement, left justified, 
Ipadded with blanks , 

LITERAL DEFINITION 

i 01 1 i213 through 
I I I I 
1041TypelciValue of 
I I~el Iliteral 
110 11 

, " 

, 
2 + cl 

I 

GENERATED PROCBDURB-NAMB BQUATB STRING 
(NON-OPTIBIZER VERSION) 
iii 
1 011 12-3 
I I I 
1081n / 2 IPirst GN number assignedl 
I 1 (Number of Ito identify a location 
I Ifields to 
I 1 follow) , , 

, 
In through n + 1 
1 
ILast GN number assigned to same 
Ilocation as others in string 
I 

DISPLAY LITBRAL DBFINITION 
iii i i 
I 011 1213 through 2 + CI 
I I I I I 
110lTypelciValue of I 
I I~el Iliteral I 
I I~II I ., " , 
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SOURCB PROCEDURE-NABE BQUATB STRING 
(NON-OPTIBIZER VBRSION) 

; 011 12-3 
I I I 
10CIn / 2 IFirst PN number assignedl 
I f(Number of Ito identify a location 
I Ifields to 
I I follow) 
I , 

, 
In through n + 1 
I 
ILast GN number assigned to saae 
Ilocation as others in string 

SEGMENTATION ELEMENT 
ii' 
I 011 12-3 
I , I 
I 14 I Priority number oflVN I 
I fsegment to which Inumberl 
I I VN belongs I I , , " 

VIRTUAL CONSTANT ELEMENT 

i 011-2 13-10 
, I I 
t181Contents oflExternal-naae 
t ILOCCTR in Iroutine to be 
I ICOMMON I called , , , 

GNUREF ELEBENT 

i Oh-2 
I I 

ofl 
I 
I , 

11CIGN nuaber for AT 
I Ibranches, or GNs 

END or INVALID ~EYI 
at REPORT-ORIGIN I , 

LITERAL DEFINITION (Larger than 255) 

I 0 i 1 12-3 
I' I 

4-3 + C 

Values of 
literal 

, 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

PNURBP BLB!!EIT 
I i 
1 011-2 
I 1 
120lPN number for PNs following TO 
1 IPROCBED TO in ALTBR verbs or 
1 IDeclaratives PI number 

GB-TN ELE!!BNT POR PERPOR! TBRB 
i , , 

I 011-2 13-4 
I t 1 
1241GN number ITN number 
1 lassociated withlassociated with 
1 Ireturn point ofIPERPOR!! EXIT 
t la performed 1 
t I procedure I 
, I , 

TARIABLE PROCEDURB-NA!E EQUATE 
PROCEDURB-NA!E OR TARIABLE PROCBDURB-IA!E 
EQUATE GBNERATED PROCEDURE-NA!!E ELEBENT 
(OPTI!IZBR VERSIOI) 

VARIABLE PROCBDURE-NAftE DEPINITION 
, i i 

I 0 I 112-3 
r-+~I------------------------~ 
I 381@. VN number -- number assigned 
I I Ifrom VNCTR in CO!!!ON . 

!!ACRO-TYPB INSTRUCTION 
i , 

1 011 
I 1 
1441~ 
I I 3 
« f 
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PROCBDURB-IA!B RBPBRENCB 

; 0 i 1; 2-3 
IIA 
14CI~PN number assigned at point of 
r I Idefinition from PNCTR (CO!!!!ON) 

GBIERATED PROCEDURB-BA!E RBPBRBBCB 

i 0 ;'-2 
I I 
1501GB number assigned at point of 
I Idefinition from GBCTR (CO!!!ON) , 

<Dill 
0-1 
~ 

00 
Meaning 
Bo boundary requirement 
Halfword boundary 

2 
3 
4 
5 
6 
7 

01 
10 
11 

1 
1 
1 , 
1 
1 

Pull word boundary 
Doubleword boundary 
Floating-point number 
EBCDIC nuaeric value 
Binary number 
Packed-decimal number 
BBCDIC character string 
Hexadecimal number 

Byte 1 contains the priority number of 
the segment within which the 
procedure-name is located. 

~ The code 00 indicates BQUATE. 
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PROCEDURE A1-TEXT 

The following ele.ents of Procedure A1-text 
are identical to their counterparts in 
Procedure A-text. 

~ 
2C 

Ele,ent la,e 
CARD IU!BER 

30 
34 
38 
3C 
44 
48 
4C 
50 

54 
58 
5C 
60 

64 
68 
6C 
70 
7C 
84 
10 
BO 
B4 
B8 
BC 

SOURCE PROCEDURE-IA!E DEFIIITIOI 
GBIERATED PROCEDURB-IA!E DBPIIITIOI 
VARIABLE PROCEDURE-IA!E DEPIIITIOI 
BBCDIC PROCBDURE-IAME ~!RATOR 
!ACRO-TYPE IISTRUCTIOI~ 
OPERATIOI CODE 
PROCEDURE-IA!E REFERENCB(2) 
~IBRATED PROCBDURB-.AME~PBRBICB 

~RIABLE PROCEDURE-Nl!E REPERENCE 
VIRTUAL REPERENCE 
BASE LOCATOR REPERENCE 
GLOBAL TABLE STANDARD AREA 
REFERENCE 
GLOBAL TABLE OTHER lREA RBPEREICE 
LITERAL REPERENCE 
DC DEPINITIOI 
BASE lID DISPLACBMEIT 
EBCDIC DATA-IAftE REPEREICE 
RELATIVE ADDRESS 
REGISTBR SPECIPICATIOI 
CALLI'G SEQUBICE DISPLACB!EIT 
CALLING SEQUBNCE DICTIOllRY POIITBR 
PIL! REPERENC! BLB!ENT 
SEGMENTATION AID GO TO DBPENDING ON 
SUBROUTIIE CALL PARAMBTER 

The SPECIAL PHASE 60 ELBMEITS are also 
present in Procedure A1-text and are 
processed by Phase 64 if OPT is ~pecified. 

ADDRBSS IICRBMENT 

i 011-3 
I I 
180lValue that is to 
1 I.odi£y an address , , 

ADDRBSS REPERBNCE 

1 oi1-3 14-6 

i 
1 4 
1 
IC~ 
I~ , 

I lit 
1781 Addressing r..J Dictiona(!) I 
1 Iparameters ~pointer 5 1 
I , , , 

BLOCK IU!BBR 
i i 
1 011 
I 1 
IC41Block nu.ber 

380 Procedure A1-Text 

PROCBDURB BASE RBGISTBR BLBMBNT POR PIs 
i , 

I 011-2 
I 1 
IcalPI number 

PROCEDURE BASE RBGISTBR ELBMBNT POR GIs 
i , 

1 011-2 
1 I 
ICCIGI nu.ber 
I I 

BASB DISPLACB"ENT DATA-lAME , 
011-2 

1 1 
IDOIAddressing 
I ,para,eters . , 

, 
13-5 
I I 

~Dictiona~1 
\.!J.pointer ® 1 , , 

(!) A "ACRO-TYPE INSTRUCTION element with a 
44 type code (segmentation control 
break) has an added byte which contains 
the priority nu.ber. 

0 Present only for those PNs and GNs that 
have address constant cells in the PGT. 

0 Code Meaning 
00 LA instruction not to be 

generated 
OE LA instruction to be generated, 

using register 14 as base 
register 

OF LA instruction to be generated, 
using register 15 as base 
register. 

0 JW.§ Uill Code Content Ok ~eaDing 
0 i 0 Use register 14 to 

address item. (A 
load instruction is 
generated if bits 2 
and 3 are on.) 
Use register 15 to 
address item. (A 
load instruction is 
generated if bits 2 
and 3 are on.) 

1-3 000 BL 
001 BLL 
011 Address of data-name 

is in register 
specified in bits 
12-15. Referred to 
by zero displace.ent 
fro, register. 

100 SBL 
110 Subscript cell 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

4-15 

16-23 

® Bits 
'0-1 
2-14 
15-23 

Displacement from start of 
area controlled by base 
locator. If a register 
is specified in bits 
0-3. however. bits 4-11 
contain zeros. and bits 
12-15 contain the 
register number. 

k 1 EL or ELL number 
assigned from BLCTR. or 
BLLCTR in COMMON 

2 subscript cell number 
3 SBL number assigned from 

SBLCTR in COMMON 

Contents 
Unused 
Dictionary section number 
Displacement in section 

For data-names with permanently 
addressable BLS.. phase 63 changes the 
ADDRESS REFERENCE element to a BASE 
DISPLACEMENT DATA-NAME element, using 
the permanently assigned register 
number from the BLASGTBL table and the 
displacement given in the Address 
reference element. The contents of the 
field are: 

Bits 
0-3 
4-15 

Contents 
Base register 
Displacement from start of 
area controlled by base locator 
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LISTING A-TEXT 

LISTING A-TEXT FOR PROCEDURE-NAMES 
r--T-T---------------------------------, 
10 1112 through l+c I 
.--f-t---------------------------------i 17ClciEBCDIC procedure-name; bit 0 of I 
I lithe preceding field is set to 1. I L __ ~_~ _________________________________ J 

LISTING A-TEXT FOR VERBS 
r--T-T-----------T----------------, 
10 1112 through nln+1 I 
.--t-t-----------+------------------i 
17ClniEBCDIC verblAlphabetic verb 1 
1 1 1 I sequence number I L __ ~_J. ____ . ______ J. _________________ J 

END OF LISTING A-TEXT 
r--, 
10 I 
~--~ 
1011 L __ J 
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MESSAGE DEFINITIONS 
r--T--T--T--------------, 
J 0 I 11 21 3- 4 I 
.--t--+--t--------------i 
JOOI06100lIdentifying I 
I I I Imessage number I L __ ~ __ ~ __ ~ ______________ J 

r-----------T--------------------, 
15-6 11 1 
.-----------+--------------------~ 
Isequential I 1 
I source card I 11\ I 
I number I ~ 1 L ___________ ~ ____________________ J 

MESSAGE PARAMETERS 
r--T-T------------------, 
I 01112 i 
.--t-t------------------i 
100lnlIc-text identifier 1 
I 1 Ifor parameter~ I L __ ~_~ __________________ J 

r--------------------------------, 13 through n + 1 I 
.--------------------------------i IEither the actual value to be 1 
I inserted, or a pointer to the 1 
IPARTBL field where the value is.1 L ________________________________ J 

DELIMITER r------, 
1 0 1 
.------~ 
1 01 ~ L ______ J 

382 section 5. Data Areas 

o Bits 
0-3 

4-7 

Code 
(hex) 
--os-

22 
23 
34 
42 
43 
44 
50 
52 
53 
54 
75 
79 
87 
F9 
AA 
FE 

Contents' 
Severity code, as follows: 

0000 = W-level (Warning) 
0001 = C-level (Conditional) 
0010 
through = E-level (Error) 
0111 
1000 = D-level (Disaster) 

Phase number (0-61 F indicates 
FIPS attributes information) 

Meaning 
Alphanumeric literal 
Alphanumeric literal 
EBCDIC name 
Alphanumeric literal 
Critical program break 
Level number 
Verb 
Relational 
Parenthesis 
Arithmetic operator 
COBOL word 
Figurative constant 
Standard data-name 
Procedure-name definition 
Global Table reference.. Type 1 
Global Table reference, Type 2 
Dictionary pointer 

CnQt an IC-t~xt element) 

This element is written on SYS004 only 
if the SYMDMP, STATE. or FLOW option is 
in effect and the program is segmented. 
It identifies the end of DATA A-text, 
DEF-text, and E-text to Phase 60 and 
the beginning of text that is to be 
passed to phase 65. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

XREF-TEXT 

DEF-TEXT ELEMENT FOR DATA-NAME DEFINITION 
OR FILE-NAME DEFINITION 

r--T------T----------------T-T---------, 
1 011-2 13-5 1617 to e+6 I 
t--+------+----------------+-+---------~ 
J481Card IPointer to IclExternal-1 
I Inumberldictionary entry \ Iname in I 
I I Ifor data-name I IEBCDIC 1 L __ ~ ______ ~ ________________ ~_~ _________ J 

DEF-TEXT ELEMENT FOR VERB DEFINITION 
r--T------T--T--------T--T-T--T--------, 
I 011-2 13 14 15 1617 18 to c+61 
t--+------+--+--------+--+-+--+--------~ 
~48INumberIEOIAlpha- lOOlclFBlverb I 
I lof I 1 betic I 1 I I text I 
I loccur-I I verb 1 1 1 I I 
I I rences I I sequence I 1 I I 1 
I I I f number I f I I I L __ ~ ______ ~ __ ~ ________ ~ __ ~_~ __ L ________ J 

DEF-TEXT ELEMENT FOR PROCEDURE-NAME 
DEFINITION 

r--T------T-----------T-T-------------, 
1 011-2 13-4 1516 to c+5 I 
t--+------t-----------+-+-------------~ 
14CIPN ICard numberlclExternal-namel 
1 I number I 1 lin EBCDIC 1 L __ ~ ______ ~ ___________ ~_~ _____________ J 
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REF-TEXT 
r---------------------T------------, 10-2 13-4 1 
t---------------------t-·-----------i 
IPointer to dictionarylcard number I 
1entry for data-name 1 ~ I 
lor PN number I I L _____________________ ~ ____________ J 

REF-TEXT FOR VERBS 
r--T----T------------, 
1 011-2 13-4 I 
t--t----t------------i 
IEOlverblcard number I 
I Icodel ~ 1 
1 101 ~ I L __ ~ ____ ~ ____________ J 

DELIMITER 
r----' 
I 0 I 
t----~ 
I 77 1 

I 01 L ____ J 

Meaning Q) Bit -0- o Reference is for data-name 
1 = Reference is for 

procedure-name 

~ This element identifies end of REF-TEXT. 

The alphabetic verb sequence number 
followed by X'OO'. 

~ The high-order bit will always be off • 
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DEBUG-TEXT 

CARDLOC ELEMENT 
r--T----------T----------------------, 1 011-3 14-6 I 
t--+----------+----------------------~ 
110lCOBOL c~lcontents of LOCCTR in I 
1 Inumber ~ICOMMON when this I 
J I Icard was encountered I L __ ~ __________ ~ ______________________ J 

ENDSEG ELEMENT 
r--T-----T-----------------------------, 
1 011-3 14-6 I 
.--t-----t-----------------------------i 
~20lZeroslContents of LOCCTR in COMMON 1 
I I lafter processing last verb inl 
I I la segment or last verb in I 
1 lithe program if not segmented I L __ ~ _____ ~ _____________________________ J 

384 Section 5. Data Areas 

SEGMENT ELEMENT 
.-T--------, 
I 01 4 I 
~--+--------i 
130lPrioritYi L __ ~ ________ J 

DISCONTINUITY ELEMENT 
r--, 
I 01 
~--i 
14 01 
L __ J 

The high order bit in the second byte 
of the card number field is set to 1 ~f 
the card precedes a COBOL verb. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

This chapter contains diaqrams of the 
for.ats of the entries in the dictionary. 
The dictionary is built in storaqe by 
phases 11, 22, and 21, respectively. If it 
exceeds its allotted storage space, the 
compiler uses SYS001 as a spill file. The 
dictionary is used by phase 30 to replace 
names with their dictionary attributes in 
Procedure IC-text and is then released. It 
is also used by phase 25 to build the 
DATATAB and OBODOT1B tables for the Debuq 
Pile when SYKDKP has been specified. 
Dictionary handling is performed by the 
ACCBSS routines described in "Appendix A. 
Table and Dictionary Hand1inq." 

The following notes apply to the format 
diagrams in this chapter: 

PROCEDURB-IA!E (PARAGRAPH) BITRY 

BASH Table Pointer 

PROCEDURE-IA!E (SECTIOI) EMTRY 

BASH Table Pointer 

j 

Delimiter 
Pointer 

I 3 
I 
IPointer to 
I dictionary 
lentry for 
Inext s,,*ion­
Iname \..!) , 

Basic pields 
..-........-.. , , 
,1,Variable 
I I 
lclloe 
, I 
I I 
I I 
I I 
, I 

Basic Pields 
~ 

i1ivariable 
I I 
,c,lame 
I I , , 
I I 
I I , , 
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DICTIOMARY ,.TRY pOR!ATS 

• The top row of figures shows the nuaber 
of bytes in the field. 

• Shaded areas indicate fields that are 
present o~ly if the condition they 
satisfy is present • 

• c = .umber of bytes in the fo1lowinq 
field. 

• n • Total number of bytes to follow in 
the entry. 

• Individual notes, applying to 
particular fields, are nuabered 
consecutively with the numbers 
encircled. 

Attributes --------.... ----------------------------, 
I 1 
I I 
I Count I 
,and , 
,majorl 
IC~ I 
I~I , , 

j , 

I 2 2 1 I 1 
I I 1'1 I 
ICharacter-,PI IUnused I Priority , 
'is*s I number I I nuaber I 
I ~ lof this I I t:'::\ I 
I I paragraph I '~I 
I , , I I , , , , , 

Attributes 

=::::~-:~~====:---::===:~~~::::::~ , " 
I 1 2 I 2 1 I 

I I '" ,Count I Cbaracteristics, PI I Unused I 
land I ,number I I 
Imajor I ,of this I I 

,
I, c* I I section I , 
~ I 0 I I , , "e 

i , 

I 1 2 I 
I I I 
IPriority,P' number, 
I number ,of next I 
, ,section I 
I , , 
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PD EITRY 

HASH Table Pointer 

386 

Delimiter 
Pointer 

I 3 
I 
IPointer to 
Inext entry 
lafter last LD 
lentry for 
!this file CD 

Basic Fields 

-----------11ivariable 
, I 
Icllfame 
I I 
I I 
I I 
I I 
, I 

1 

i:::::::::::::-;:=::=::::::====~ 
I 1 , 
'Count 
land 
Illajor 
IC~ 
I(.Y 
! -

, i 

I 1 2 1 I 1 
I I 
IPosi- IKaxillulllCount IPlag 
Ition Irecord ,and I/Olbyte 
Inullberilength lop~nsl 
I , '~I <.D 
, , I , 

2 I 3 , 
I!!aximull I 
Iuser labell (!) 
Ilenqth I 
I , 

1 1 2 1 
i 
I 
I 
I 

,Secondary,Secondary,Secondary,Block,Oevice code,: 
IDTF ,DTP IDTP ,size I SAM Flag I 

I 
,nUIl& InUIle!) InUIle!) I Gi @ 

I 
I 9 I 9 I 9 I I 
I I I I ! 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

PD ENTRY POR VSAR PILES 

HASH Table Pointer 

SD E"TRY 

HASH Table Po~nter 

------------

, 

Delimiter 
Pointer 

, 
Basic Pields 

, , 
I 3 11 I Variable I 
I , , 
IPointer to ,elHame 
Inext entry I 'I 

, 

lafter last 1 
ILD entry &1 
:this file 1 : 

Delimiter 
Po~nter 

1 3 
1 
IPointer to 
Inext entry 
lafter last I 
ILD entry f~1 
Ithis file 0 1 
I I 

1 
I 
1 
I 

Basic l'ields --i1ivariable 
I 1 
Icl"ame 
I 1 
I I 
I 1 
I I 
I , 
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Attributes 

, , , 
1 I 1 1 , 1 1 , 

I , I , I 
,CountlFlaglPirst IPIB numberllceess method , 
land IbytelBL I land I/O speei-I 
IlIajorlG> Inumberl Ifieations 
I(!)e 1 4 1 I I 
1 2 1 1 1 1 
I I I I I 

, , i , 

I 1 t 2 t 1 I 
t I I 1 

of I "umber oft 
IBLs I 
'needed t 
Ifor this I 

ICount of IDispl. 
,entries ,first 
lin IND2TBLIentry in 
Ifor file IIID2TBL 
, I Ifile , 
I , , I 

Attributes 

@ 

, , , 
1 I 1 2 2 11 

1 
I 
1 
I 

I 1 
1 I 1 I I I , 
,Count 
land 
,major 
,c~ 

'8 . 

tPlaglPirst tBaxiaualBiniaua, second I 
IbytelBL Irecord Irecord Iflag I 
, ~ ,number ,length ,length ,byte , 
I~I , , , I 
I , 1 1 : ® ! 
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RD E"TRY 

BASH Table Pointer 

LD E"TRY 

i 

Delimiter 
Pointer 

I 3 
I 
IPointer to 
Inext. ent.ry 
lafter last 
ILD entry * ! this file\...!) 

Delimiter 

Basic 
Fields 
~ 

11ivariable 
I I 
IclRame 
I I 
I I 
I I 
I I , , 

HASH Table Point.er Pointer 
Basic 
Fields 

COWDITION-NA!E EWTHY 

BASH Table Pointer 

388 

....--,....-~ 

3 i i1ivariablei 
~--------t' I I , 
IIf qroup ite., I IclRame I 
Ipointer to next I I I I 
lentry after I I I I 
Ilast LD entry I I I I 
Ifor th~qroup r I I r 
I \..!) I I I I . , , , , 

Basic 
Fields 

" , 
11 I Variable I 
I 
Ic 
I 
I 
I 
I , 

I"ame 
I 
I 
I 
I , 

Attributes ---------i ,....---, 
I 1 I 7 I 
I I--f 
ICount I 0 I 
land I I 
Ima,jor I I 
ICQ; I I 
I 2 I I , L--...I 

Attributes 
............... , • i i 

I 1 I 1 3 t1 I Variable 
I I I I I I 
I Count I l!inorlAddressinqlFlaqlLevel num-
land I Icode Iparameterslbytelber and I 
Imajor I land Ifor item I @ I variable I 
Icode I Iflaqsl I 15 linfo~~1 
lQ)@: I 

~ 
I @ I 12 16 I 

~ I 12 I I 
I I I I I 

Attributes 

--------------------------------------, 
I 1 
I 
I Count 
land 
,major 

:c~ , 

, , 
111 
I I 

3 1 

IOIPointer to die­
I Itionary entry 

I Switch 
I 

tol ® 
I 

I Ifor data item 
, tbe tested ~ 
I I condi t.ion \..!) , , 

i1ivariablel 
I I 
IclP1-text 
I lele~nt 
t t 18 , , 

I , 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

IIDEX-llftE IBTBY 

HASH Table Pointer 
~ 

Basic 
Pields 

...--..,.; .............. 

<D Bits 
0-1 

2-14 
15-23 

0 !U§ 
0-3 

4-7 

contents 

i1ivariable 
I I 
Icl1laae 
I I 
I I 
I I 
I I , , 

00 1Ieither HASH table 
nor delimiter pointer 

01 • Delimiter pointer 
10 c HASH table pointer not 

followed by delimiter 
pointer 

11 = HASH table pointer followed 
by delimiter pointer 

Dictionary section number 
Displacement in section 

Contents 
1Iumber of bytes in attributes 
field. If 0, see "Elementary 
Item with Beport Picture" portion 
of note 16. Count=9 if VSAft file 
1101 = Procedure-naae entry 
1000 = I'D entry 
1001 = SD entry 
1110 = BD entry 
0000 = LD entry under PD 
0001 LD entry under SD 
0011 c PD entry (VSAM) 
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At.t.ributes 

-----------.... -----~ --I 

I 1 
I 
I Count 
land 
Imajor 
IC~ 
I~ , 

3 
4 
5 
6 

7 
8 
9 

10 
11 

12 
13 
14 
15 

i 
1 2 I 2 

I 
Irlagllndex-naae ILengt.h of 
Ibyt.elnuaber t.akenlsubject of I 
I t::::\ I from IIDEXl IOCCUBS clause I 
I ~Iin COI!ON I I 
I I I I 

I , 

!eaning. if on 
SORT/MERGE Input/Output procedure 
section-naae 
Either name follows THBU in 

PEBPOBM ••• THRU or it follows 
PERrOR! in a PBRPOR! wit.hout. 
THBU. 

Referred to by ALTER 
Procedure-naae of simple GO TO 
Procedure-name of EXIT 
Procedure-naae following 

to PROCEED TO in AtTEI 
statement 

Unused 
Referred to by DBBUG 
Defined in DEBUG 
Dummy section-naae 
Defined in Declaratives Section 

or in DEBUG statement 
referring to such section. 
Bits 12-15 describe type of 
of section. 

Declarative error routine 
Declarative label routine 
Declarative for Debugging 
Declarative report section 

0100 = LD entry in Working­
Storage 

0101 • LD entry in Linkage 
Section 

G)lliA 
o 

1-2 

Contents 
1 • O-routine indication 

00 -= Format V 0110 = LD entry in Beport section 
1100 = Condition-name entry 
1111 • Index-name entry 

3 
4-7 

01 • Format F 
10 • Pormat U 
11 -= Pormat S 
Bultiple Reel 
lumber of Bts needed 
for this file 

I @ Not present in Dictionary; added by 
Phase 30 • 
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® Bits 
0-3 

5 

6 
7 

@ Bits 
0-2 

390 

3-4 
5 
6 
7 

Bits 
0-3 

4 
5 

6-7 

ll!§ 
o 
1 

2-4 

5 

6 
7 

baning 
Access ftethod 
0001 DTFCD 
0010 = DTPPR 
0011 DTPftT 
0100 DTFSD 
0101 = DTPDl' 
0110 DTPIS 
0111 = DTP'DU 

1 OftR (optical mark read) if 
DTPCD 

1 = LOAD file if DTPIS 
1 = APPLY WRITE ONLY if DTPftT 

or DTFSD 
1 • IBft extension, if DTPDA, 

Random Access 
1 ACTUAL KEY, if DTPDA, 

Sequential Access 
Otherwise, Unused 
1 c Direct file with relative 

addressing 
1 = ASCII, if DTP'ftT 
1 c Double buffered, if DTPIS 
1 = 3525 associated file (print) 
1 3525 

fteaning 
Access !lode 
100 = ACCESS IS SEOUENTIAL 
010 = ACCESS IS RANDOK 
001 = ACCESS IS DYNARIC 
Unused 
1 VSAM RELATIVE 
1 = VSAft INDEXED 
1 = TSAft ADDRESSED SEQUBNTIAL 

Contents 
Number of bytes that follow 
1 = SAKE RECORD ABEA 
1 = RANDOK ACCESS 
o = SEQUENTIAL ACCESS 
00 = standard label 
01 user standard label 
10 = nonstandard label 
11 = labels omitted 

Contents 
1 = USING or GIVING specified 
Unused 
Carriage control type 
000 = none 
001 WRITE APTER POSITIONING 
010 = WRITE APTER 
100 = WRITE BEPORE 
110 = mixed 
1 = file single-buffered, 

unblocked or ISAK 
1 = CLOSE WITH LOCK 
1 = SELECT OPTIONAL 

Dictionary point~r to ACTUAL KEY, if 
specified. Phase 30 appends idk 
addressing parameters for the ACTUAL 
KEY. 

If a.ccess method is DTPDA, DTFCD, 
DTPDR, or DTPIS (ACCESS RANDO!), fields 
contain zero. 
Pields also contain zeros, unless OPEl 
Opti9n for a particular access method 
was specified. Otherwise, fields are 
as follows: 

Access !lethod 
DTFKT 

~ 
1st 

QUI Option 
INPUT 
OUTPUT 

DTPSD 
INPUT REVERSED 
INPUT 
OUTPUT 
I/O 

DTPIS (ACCESS 
SEQUENTIAL) 

2nd 
3rd 
1st 
2nd 
3rd 
1st 
2nd 
3rd 

RETRIEVE 
LOAD 

1ge:'~ 
v:.:::I 80 

40 

I 
04 
02 
01 

@lli§ 
o 

1-2 

3 
4-7 

@ Bits o=r 
2-3 
4-7 

Device 
2560 
5424 

Contains zeros 

ADV option for this file 
LINAGE specified 
FILE STATUS specified 
Contents 
o 

00 = Pormat V or S 
01 = Porllat P 
10 = Pormat U 

1 = ASCII collating sequence 
Nuaber of BLs needed for this 

file 

Contents 
01 = LABEL RECORD STANDARD 
10 = LABEL RECORD OKITTED 
o 
Number of work units 

During phase 30 operations, the flag 
byte field is removed. The first four 
bits overlay the first four bits of the 
level number, and the last four bits 
overlay the count field preceding the 
major field. In the level number 
field, if bit 4 is on, the level is 01; 
if bit 6 is on, the level is 77. 
Otherwise, these bits are off. 

• 

• 

• 

• 

• 



• 
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@ill§ ~ 021'IDd'l ~hl,actl'1§tics Itia llil4 lIelDin9 
0-3 0000 Brror detected for this 0-3 i Type of BL containing base 

operand address of area: 
0001 Fixed-length group 0000 • BL 
0010 Alphabetic 0001 • BLL 
0011 Alphanulleric 0100 • SSL 
0100 Variable-length group 4-15 d Displace.ent froll 
0101 Wu.eric-edited item base. address 
0110 Sterling report itell 16-23 k BL number 
0111 Usage is index 
1000 Bxternal decimal 

@ 1001 External floating-point lli§ III!nin9 IE 1~ sm 
1010 Internal floating-point 0 INDEXED BY • 1011 Binary 1 SY.CHRONIZED 
1100 Internal decimal 2 Subject of key 
1101 Sterling non report 3 (If bit 3 .. 1) 
1110 Alphanumeric edited o ... DBSCBNDING 
1111 Unused 1 ... ASCE.DING 

4-5 ~ §u~sc'12t! 119]11'lsl 4 Report WITH CODE 
00 None 6-7 00 == TRAILING 
01 1 01 == LEADING 
10 2 10 • SEPARATE TRAILING 
11 3 11 = SBPARATE LBADIlfG 

6 1 ... OCCURS clause in this item 
@) 7 1 ... REDEPINES clause for this ~ ~2D:t!D:t! 

item 0-5 Level number 

@) 
6 1 ... O-routine required • Location of item in data area of objeC?t 7-Bnd Variable, according to 

aodule: the following chart: 

• 

• 
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@ (Continued) 

iCharacteristic 
I 
IFixed-Length Group Item 
I 
IElementary Alphabetic 
1 or 
IAlphanumeric Item 
1 
I 
I 
I 
IExternal Decimal 
I or 
,Internal Decimal 
1 or 
IBinary 
1 or 
IUsage is index 
I 
1 
I 
I 
1 
IInternal Floating-Point 
I 
I 
I 
I 
I 
I 
I 
IExternal Floating-Point 
I 
I 
I 
I 
I 
I 
I 
1 
I 
I 
I 

iBits 
1 
I 1-17 
I 
I 1 
1 2-17 
118-32* 
I 
I 
133-41* 
I 

1 
2 

3-9 

10-17 
18-32* 

I 1-16 
I 17 
I 
118-32* 
I 
I 
133-41* 
I 

1 

2 
3 

4- 9 
10-17 
18-32* 

33-41* 

Contents 

Length of group 

1 if JUSTIPIED RIGHT. 
Length of item. 
Dictionary section number of 
which this item is included, 
an OCCURS clause. 
Displacement in section. 

1, if PICTURE contains S. 
Flag bit 

entry for group in 
if the group contains 

If bit 2 is on, bits 3 through 9 contain the number 
of Ps to left of decimal point. If bit 2 is off, 
they contain the total number of Ps plus 9s to 
right of decimal point. 
Number of deciaal digit~. 
Dictionary section number of entry for group in 
which this item is included if the group contains 
an OCCURS clause. 
Displacement in section. 

Unused 
o .: Short for. 
1 = Long form 
Dictionary section number of entry for group in 
which this item is included if the group contains 
an OCCURS clause. 
Displacement in section. 

o • Mantissa blank when-positive 
1 = Sign plus when positive 
Same for exponent sign 
o = Implied decimal point 
1 = Real decimal point 
Scale of mantissa 
Total length 
Dictionary section number of entry for group in 
which this item is included, if the group contains 
an OCCURS clause. . 
Displacement in section. 

*These bits are present only if the item is 
are not present after phase 30, but at the 
3 bytes are appended indicating either the 
subordinate to or the VLC of the item. 

in a group with an OCCORS clause. They I 
end of the attributes from the dictionary,1 
length of the item which this is I 

1 , 
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@ (Continued) 
i 
I Characteristic 
I 
Isterling lon-report 
Elementary Item 

, 
IBits , 

1 

2 

3 

4- 9 

10-14 
15-17 

18-25 
or 

18-32* 

33-41* 
42-49 

IVariable-Length Group 
1 

Item, 1- 2 

I , 
1 
I , , 
Alphanuaeric Edited Item 

1 3- 5 
I 6-17 
118-32* 
1 
I 
133-41* , 

1 
2- 9 

10-17** 
18-32* 

33-41* 
42-57 
58-EID 

Contents 

o • BSI shillings 
1 • IBM shillings 
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o = 1-character pence 
1 • 2-character pence 
o • BSI pence 
1 = IBM pence 
luaber of decimal positions to right of V in pence 
field 
Number of pound field digits 
000 = No sign specified 
001 • Sign on high-order pound character 
010 = Sign on low-order pound character 
011 = Sign on high-order shilling character 
100 = Sign on low-order pence character 
101 = Sign on low-order deciaal position in pence 

field 
110 • Unused 
111 = Unused 
Number of character positions 

or 
Dictionary section number of entry for group in 
which this item is included, if the group contains 
an OCCUBS clause • 
Displacement in section 
lumber of character positions 

Unused 
Number of BLLs for iteas 
VLC nuaber 
Dictionary section number of entry for group in 
which this itea is included, if the group contains 
an OCCUBS clause 
Displacement in section 

1 = JUSTIPIED BIGHT 
Number of bytes following 
All zeros 
Dictionary section nuaber of entry for group in 
wbich this item is included, if the group contains 
an OCCUBS clause 
Displaceaent in section 
Size of item 
Byte 1 contains PICTURE character. Bytes 2 and 3 
contain count of consecutive occurrences. These 
three bytes are repeated until the entire PICTUBB 
is recorded. 

1 *These bits are present only if the item is 
1 are not· present after phase 30, but at the 
I 3 bytes are appended indicating either the 
1 subordinate to or the VLC of the item. 
1**These bits are not present after phase 30. 

in a group with an OCCUBS clause. They I 
end of the attributes from the dictionary, I 
length of the itea which this is I 

I 
I . 
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@ (Continued) 

iCharacteristic 
I 
Numeric Edited Item 

IElementary Ite. with 
Sterling Report PICUTRE 

, 
IBits 
I 

1 
2- 9 

10-17** 
18-32* 

33-41* 
42 
43 
44 

45-49 
50-57 
58-65 

166-END 
1 
I 
1 
1 
I 
1 

1 
2- 9 

10-17 
18-32* 

33-41* 
42 
43 

44 
45 

46-57 
58-65 
66-73 

174-81 
I ! 

Contents 

1 = 2 or * in PICTURE. 
Number of bytes following. 
All zeros 
Dictionary section number of entry for group in 
which this item is included, if the qroup contains 
an OCCURS clause 
Displacement in section 
1 = BLANK WHEN ZERO 
1 = * represents all numeric characters 
Unused 
Number of digit places in item 
Scaling factor 
Size of item 
Byte 1 contains PICTURE character (except V or Pl. 
Byte 2 contains count of consecutive occurrences. 
These two bytes are repeated until the entire 
PICTURE is recorded. 
Exception: for CR and DB, first character appears 
in byte 1, the second in byte 2. 

Unused 
Same as for Report PICTURE above 
All zeros 
Dictionary section number of entry for group in 
which this item is included, if the group contains 
an OCCURS clause 
Displacement in section 
1 • BLANK WBEN ZERO 
o = shilling delimiter is D 
1 = shilling delimiter is S 
Same as bit 19 for pounds 
1 = No pounds field 
Unused 
Total length of item 
Number of pound integer places 
Number of pence decimal places 

1 *These bits are present only if the item is 
I are not present after phase 30, but at the 
, 3 bytes are appended indicating either the 
I subordinate to or the VLC of the item. 
,**These bits are not present after phase 30. 

in a group with an OCCURS clause. They , 
end of the attributes from the dictionary" 
length of the item which this is I 
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If the switch = 1, the next (c) field 
is followed by a 2-byte field 
containing the displacement in the 
VALTRU table of the object of the VALUE 
clauAe. If the 'switch = 0, the rest of 
the entry is as shown. 

The first byte indicates the type of 
element according to the table below. 
It is followed by the rest of the 
P1-text element. 

Byte 1 
32 
33 
34 
39 

Type of Element 
NUMERIC LITERAL 
FLOATING-POINT LITPBAL 
ALPHANUMERIC LITERAL 
ALL Constant 

Beaning, if on 

I , 
! 

Subject is variable length; last 
field contains VLC number. 
Unused 

• 

• 

• 

• 

• 
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• 
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When SYMDRP or STATE are specified on 
the CBL card, phases 25 and 65 build 
additional tables for debugging purposes. 
when SYMDMP is specified, all seven tables 
which are diagram.ed in this appendix are 
built and written on file SYS005. This 
file may be either on disk or on tape. 
When STATE is specified, only the PROCTAB 
and SEGIHDX tables are built. These are 
written by phase 65 in the object module. 

The tables are accessed during execution 
of the program or at abnormal termination 
of the proqram by the subroutines of the 
Symbolic Dump program. For details, see 
IBM DOS/VS COBOL Subroutine Library Program 
Logic. 

The seven tables list the 
characteristics of the data areas defined 
by the user as well as information about 
the relative location in the object module 
of the code associated with the card 
numbers generated for PBs and COBOL verbs. 
This information is used by the object-time 
COBOL library subroutine.s to produce the 
dumps at user-specified card numbers or 
card and verb numbers. If abnormal 
termination occurs, this information is 
also used to associate the address of the 
instruction at which abnormal termination 
occurred with its corresponding card and 
verb number in the COBOL source program. 

Phase 25 builds the OBODOTAB table if 
there are any OCCURS clauses with the 
DEPEBDIIG OB option. It also builds the 
DATATAB table. Phase 65 builds the 
PROGSUR, PROCTAB, CABDIBDX, 5BGIBDX, and 
PROCIHDX tables. 

The tables are made up of fixed-length 
512-byte blocks; a 1-byte field containing 
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DEBUG PILE TABLES 

the hexadecimal value 'PP' marks the end of 
usable information within a block. Table 
entries are never split across a block. 

The debug file is single buffered and 
the address of the buffer is placed by 
phase 01 in location PILSBOP in COMftOW. 
Each phase that uses the debug file is 
responsible for moving information into the 
buffer and marking the end of the buffer. 
Phase 00 is called only to write the buffer 
on the debug file. 

Pigure 63 shows the positions of the 
tables in the debug file (5YS005). The 
PBOGSUR table contains information about 
and pointers to the other tables in the 
file. 

. 
I PROGSOft I 

I 

§ I 
I 
I 
I OBODOTAB 
I , 
I 
I I 
I DATATAB I 
I I 
I r 
I PROCTAB 
I I 
I t, 
I CARDIHDX II . 
i 5BGIWDX t 

--PROCIBDX I . 
Figure 63. SY5005 (Debug File) 
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P1tOGSUM TABLE 

The P1tOGSUM table is the first table on the debug file. It consists of a single 
fixed-length 108-byte entry and contains information about the program and the debug file 
itself. 

~ 
~ nn 
o 0 
8 8 

12 C 
16 10 
20 14 
24 18 
28 1C 
32 20 
36 24 
40 28 
44 2C 
48 30 
50 32 
52 34 
56 38 
60 3C 
64 40 
68 44 
70 46 
72 48 
74 41 
76 4C 
78 4E 

80 50 

82 52 

84 54 

88 58 
89 59 

Field Name 
PGP1tOGID 
PGDBCLEN 
PGBL1 
PGBLL1 
PGSBL1 
PGDTF1 
PGVLC1 
PGINDEX1 
PGEBDDTP 
PGEBDNDX 
PGDTDVAD 
PGDTNUM 
PGDTDSP 
PGPTDVAD 
PGCXDVAD 
PGSXDVAD 
PGPIDVAD 
PGCINUM 
PGSXNUIt 
PGPXNUM 
PGSXDSP 
PGPXDSP 
PGPPDSP 

PGODONUM 

PGHASH 

PGFIB 

PGLBGTH 
PGSL1CK 

~ 
8 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
2 
2 
4 
4 
4 
4 
2 
2 
2 
2 
2 
2 

2 

2 

4 

1 
19 

Pield Description 
P1tOGRAM-ID 
Length of Declaratives section 
BL1 address relative to the start of the TGT 
BLL1 address relative to the start of the TGT 
SBL1 address relative to the start of the TGT 
DTP1 address relative to the start of the TGT 
VLCl address relative to the start of the TGT 
INDEX1 address relative to the start of the TGT 
End of the DTFs relative to the start of the TGT 
End of the indexes relative to ,the start of the TGT 
Device address of first block in DATATAB' 
Bumber of blocks in D1TATAB 
Displacement in the block of the first DATAT1B entry 
Device address of P1tOCTAB 
Device address of C1RDINDX 
Device address of SEGINDX 
Device address of PROCINDX 
Number of entries in CARDIIDX 
Number of entries in SEGINDX 
Number of entries in PROCINDX 
Displacement in the block of the first SEGINDX entry 
Displacement in the block of the first P1tOCINDX entry 
Displacement of floating-point virtual from the start 
of the PGT 
Number of bytes in OBODOTAB'including the unused bytes 
at the end of the blocks 
Hashed compilation indicator which is matched by the 
COBOL library subroutine with the one in the DEBUG 
TABLE in the TGT. The date is hashed from the 
Communication Region within the Supervisor. 
Address of first File Inforaation Block (FIB) relative 
to start of TGT. 
Length of PROGSUM table 
Reserved 

Note: The only fields that may be zero in this table are PGDECLEB, PGODONUIt, and PGPPDSP 
when there is no Declarative Section, or no OCCDRS ••• DBPENDING ON clauses, or no internal 
floating-point items in the program. Por 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 TGT cells of a given kind to dump. 

396 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed !aterial - Property of IB! 

OBODOTAB tllLl 

~he OBODO~AB table is an abstract of the D1T1T1B entries for all objects of 
OCCORS ••• DEPENDIHG 0' clauses in the progra.. The OBODOTIB table, if present, follows 
the PROGSO! table on the next fu11word boundary and contains one variable-length entry 
for each unique object of an OCCORS ••• DP.P~NDING ON clause. Each entry begins on a 
fu11word boundary within the block. 

The entries are essentially the same as the DATAT1B entries for the same name. See 
the entries for ele.entary numeric ite.s in the for.at of the DJTITIB table. OBODOTIB 
entries differ only in that the card-number field is zero and the renaming inforaation is 
omitted. Table-locators within the DITATIB entries are used to access the OBODOT1B 
entries. See the subscripting information portion in the for.at of the D1TATAB table • 
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DATATAB TABLB 

The DATATAB table is the third table in the debug file. It immediately follows the 
last entry of the OBODOTAB table, if that table is present. Otherwise, it follows the 
PROGSU!! tabl~. The DATATAB table lists the characteristics of each data item in the DATA 
Division. The table consists of two fields, 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 on the following pages. 

Displ 
Dec un l1~.~ Nlme Bytes 
0 0 1 

1 1 c 
1+c 1+c 1 
2+c 2+c CARDIUM 3 

5+c 5+c KAJKII 1 

39B 

COUIT-IAKE-TYPE FIELD 

Pield pescription 
Count field: Number of bytes (c) in name field 
lame field: Number of varies between 1 and 30 
count field: Number of bytes in remainder of entry 
Card number where name is defined (contains zeros for 
REIAMES items) 
Type of entry 

Bit 
Bits Settings 
0-3 1000lXXX 

1011XXIX 
10011XII 
1110XIIX 
1111XXXX 
OOOOXXXX 
00011XXI 
0110XXXX 
0100XIII 
0101XXXX 

4-7 XX1:10001 
IIXX0010 
XXXI0011 
IXI1:0100 
XXIX0101 
XXXX0110 
XXII0111 
X1:111000 
IIXX1001 
XXIX1010 
XXIX1011 
XXXX1100 
XII11101 
XXXX1110 
XXXX1111 

Meaning 
FD entry (non-VSAM) 
FD entry (VSAM) 
SD entry 
RD entry 
Index-n~me 
Level description under YO 
Level description under SD 
Level description under RD 
Level description in working-storage 
Level description in Linkage 

Fixed length group 
Alphabetic 
Alphanumeric 
Variable length group 
lumeric edited 
Sterling report 
Usage index 
Bxternal decimal 
External floating point 
Internal floating point 
Binary 
Internal decimal 
Sterling non-report 
Alphanumeric edited 
RENAMES (level 66) 

• 

• 

• 

• 

• 
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VARIABLE ATTRIBUTES lIELD 

Pield N!A§ Bytes Pield pescription 

SD item: There are no variable attributes for an SD entry. 

REIAnES item (level 66): 
6+c 6+c REIAnES 

IIDEX name: 
6+c 6+c IIDXCELL 

PD item (other than VSAn): 

1 

2 

6+c 6+c DTPNUM 1 
7+c 7+c ACCESSPLG 1 

lD item lVSAn): 
6+c 6+c FIB 
7+c 7+c ORGACC 

RD ite.: 
6+c 6+c 

9+c 9+c 

LINECTR 

PAGBCTR 

1 
1 

3 

3 

Bit 
7 

Bit 
Settina 
XXXXXXX1 

XXXXXXXO 

neaning 
Next DATATAB entry REIAnES 
the sa.e item as this one does 
This is the last (or only) item 
rena.inq an item. 

Index cell nu.ber in TGT 

DTP nuaber 
Access method 

Bit 
0-3 

7 

Bit 
Settings 
0001XXI% 
0010XXXX 
0011XXXX 
0100XX%X 
0101XXXX 
0110XXXX 
XXXXXXX1 
XXXXXXXO 

PIB number 

lli nelning 
0 Access is 
1 Access is 
2 Access is 
3 Unused 
4 Reserved 
5 Reserved 

neaning 
DTPCD 
DTPPR 
DTlnT 
DTPSD 
DTPDA 
DTPIS 
Sequential access .ethod· 
Random access method 

sequential 
ran do. 
dyna.ic 

6 Orqanization is indexed 
7 Orqanization is sequential 

Addressinq parameters of line counter 

ill 
0-3 

4-15 

Bit 
Settings 
OOOOXXXX 
0001XXII 
0100XXXX 

neaning 
BL entry 
BLL entry 
SBt entry 
Displacement from Bt 
Bt Number 16-23 

Addressinq 
addressinq 

para.eters of paqe counter (sa.e for. as 
para.eters above) 
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Level Description item: 
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: 

FIlED LENGTH GROUP: 
6+c 6+c IDKPLD 
9+c 9+c LVLRDEPN 

VARIABLE LENGTH GROUP: 
6+c 6+c 
9+c 9+c IAISIZE 

12+c C+c VLCBUM 

3 
3 

3 
3 

2 

Addressing parameters (same form as above) 

Bit o=s 
6 

7-23 

Bit 
settings 
XXXXIX1X 

Meaning 
Normalized level nuaber 
REDEPINES 
Object time storage size 
(in bytes) 

Addressing paraaeters (same form as above) 

Bit 
0-5 

6 
7-23 

ill 
o 

1-3 
4-15 

Bit 
Settings 
XXXXXI1X 

Bit 
Settings 
1XXXXXXX 

Meaning 
Normalized level nuaber 
REDEPINES 
Maximum object time storage 
size (in bytes) 

!leaning 
ODO Master 
(Unused) 

VLC number 

ELEnENTARY, ALPHABETIC. ALPBANUIERIC, REPORT. EDITED, STERLING. EXTERNAL PLOATING POIIT: 
6+c 6+c 3 Addressing parameters (same form as above) 
9+c 9+c JUSTRGT 3 

INTERNAL PLOATING POINt: 
6+c 6+c 
9+c 9+c PLPTYPE 

10+c I+c 

400 

3 
1 

2 

lli 
0-5 

6 
7 

8-23 

Bit 
Settings 

XXXXXX1X 
XIXXXXX1 

!leaning 
Normalized level number 
REDEFINES 
JUSTIFIED RIGHT 
Object tiae storage size 
(in bytes) 

Addressing parameters (same form as above) 

ill 
0-5 

6 
7 

Bit 
Settings 

XXXXXI1X 
XXXXXXXO 
XXXXXXX1 

(Unused) 

Meaning 
Normalized level number 
REOEPIlfF.S 
COMP-1 
CO!lP-2 

• 

• 

• 

• 
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BIIARY, IIDEX, I'TERIAL PICIBAL EXTERNAL PECIBAL: 
6+c 6+c 3 Addressing parameters (same form as above) 
9+c 9+c NUBINP01 1 

Bit 
0-5 

6 
7 
0 

1 

2 

3 

"-8 

9-13 

1,.-15 

Bit 
Settings 

XXXXII1X 
XIIIIXX1 
lXXIXXXI 
OXXIIXXX 
X1IIIXII 
IOI·IXXXX 
IX1IXIII 

XIOIXIXI 

XII1XX!! 

XXXOXXXI 

Beaning 
Normalized level number 
REDEFINBS 
S in PICTURE 
Leading sign 
Trailing sign 
Separate sign 
Overpunch 
Significant digits left of 
decimal point 
No significant digits left 
of decimal point 
Significant digits right of 
decimal point 
No significant digits right 
of decimal point 
If bit 2 equals 1, number of 
digits to left of decimal point. 
If bit 2 equals 0, number of 
digits to right of decimal point. 
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 
(Unused) 
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(2) Subscripting Information Portion: 
This portion of the Variable Attributes section begins immediately after the 
type-dependent portion. 

It ranges in size from 1 byte for an unsubscripted item to a maximum of 20 bytes for 
an item belonging to 3 variable-length groups. 

1 Guide to RENAMES and subscripting 

1 VLC 

Bit 
0 

1 
2 
3 

4 

5 

6 
7 

Bit 
Sett1ngs 
lXXXXXXX 

X1XXXXXX 
XX1XXXXX 
XXX1XXXX 

XXXX1XXX 

XXXXX1XX 

XXXXXX1X 
XXXXXXXl 

information 

Bit 
o 
1 

Bit 
Set.tings 
lXXXXXXX 
X1XXXXXX 

2 XX1XXXXX 

Meaning 
This item is renamed. The 
next DATATAB entry rena.es it. 
This item contains an ODO clause. 
Item requires at least 1 subscript. 
OCCURS clause connected with the 
most inclusive or only group; or 
elementary item contains an ODO. 
Item requires at least two 
subscripts. 
OCCURS clause connected with the 
less inclusive group of 2 or the 
middle inclusive group of 3 or 
elementary group contains an ODO. 
Item requires 3 subscripts. 
OCCURS clause connected with the 
least inclusive group of three or 
elementary item contains an ODO. 

Reaning 
Most inclusive or only group of 3 
Less inclusive group of 2 or middle 
inclusive group of 3 
Least inclusive group of 3 

If any of these bits equals 1, bytes 2 and 3 
of the group length information for the 
associat.ed group cont.ain a VLC number rat.her 
than the length of the group. 

1st. subscript 
(if present) 

(most inclusive 
with OCCURS) [: 

Busber of occurrences (Maximum number if 
in OCCURS clause governing this item. 

Displacement of next occurrence governed 
clause (See note) 

ODO) specified 1 
by OCCURS 

402 

2nd subscript 
(if present) 

3rd subscript 
(if present) 

(least inclusive 
with OCCURS) 

Number of occurrences (as above) 

Displacement of next occurrence governed by OCCURS ] 
Bumber of occurrences (as abpve) 

Displacement of next occurrence governed by OCCURS ] 

• 

• 

• 

• 

• 
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1st subscript 
with ODO 
(if present) 

2nd subscript 
with ODO 
(if present) 

3rd subscript 
with ODO 
(if present) 

2 
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OBODOTIB pointer for .ost inclusive group or elementary 
item containing an ODO 

Bit Contents 
0-8 Relative block number in OBODOTAB 
9-15 Displace.ent within block (in full.ords) 

OBODOTIB pointer for less inclusive gr~up (as above) 

OBODOTIB pointer for least inclusive group (as above) 

lote: III subscript length inforaation precedes any OBODOTIB pointers • 
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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 segment last) 

2. Card-number within priority 

3. Verb-nu.ber 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 
instructions for the segment with that priority. 

~ 
Dec Hex 
0- -0 

liill Name n~ 
PTCDVB 3 

3 3 PTRELAD 2 

CARDIBDX TABLE 

Field Description 
Card-number and verb-number on source listing 

Bit contents 
-0=19 Card-number 
20-23 Verb-number 
Relative address of instructions for this entry within 
program fraqaent to which it belongs 

• 

• 
The CARDINDX table is a direct.ory t.o the SBGINDX t.able and co'nt.ains one S-byt.e ent.ry • 

for each program fragment and one entry for each discontinuity in the COBOL instructions 
within a segment. Entries in the CARDIIDX table are in ascending card-number order and 
are accessed by indexing through the table sequentially. 

3 
4 

404 

The CARDIIDX table starts at the beginning of a block. 

3 
4 

Pield lame Bytes 
CXCDVB 3 

CXPRIOR 
CIPRAG 

1 
1 

Pield Description 
Card-number and verb-number of first card represented 
by this entry 

Bit 
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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nillPX TABLE 

The SEGIIDX table contains one 10-byte entry for each program fragment. The table is 
ordered on two levels: 

1. Ascending priority number 

2. Ascending fragment number within a priority 

~ 
lield lame Field DescE~2t~2D pec Bex Bytes 

0 0 SXPRIOR 1 Priority number 
1 1 SXRBLAD 3 Address of this fragment relative to the beginning of 

thesegaent 
4 4 SXPTLOC1 3 Table locator for PROCT1B entry of first card number 

and verb number in this fragment 

Bit Coptents 
0-14 Relative block number in PROCTAB 

15-23 Displacement within block 
7 7 SXPTLOC2 3 Table locator for PROCTAB entry of last card and/or 

verb in this fraq.ent 

PROCIIDX TABLE 

The PROCIIDX table is a summary index of the PROCTAB table and contains one 10-byte 
entry for each block of PROCTAB entries. PROCIIDX 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 CARDIIDX or SIGIIDX table. 

Field lame Bytes Pield Descriptiop 
PXCDVB 3 Card number and verb number o£ first entry in block of 

PROCT1B table. 

PXRELAD 3 

Bit Contepts 
0-19 Card number 

20-23 Verb number 
Relative address of instructions for this entry within 
segment to which it belongs. 

3 

6 

3 

6 . PXDEV1DR 4 Device address of PROCT1B table block related to this 
entry. 

VSAn PILE II'ORMATIOI BLOCK (PIB) 

The file information block, a portion of the completed object module, is used at 
execution time by the ILBDVOCO and ILBDVIO COBOL library subroutines for processing 
input/output verbs used with VSAM files. The ?IB is built by phase 21 and co.pleted by 
the ILBDVOCO SUbroutine. 

Fixed Portion: 

Dis2lacement 
Bex pecimal 
o 0 
7 7 
8 8 
9 9 

Pield 
IIAMED 
IIA!ECB 
IDEVICE 
rORG 

10. of 
Inn 

7 
1 
1 
1 

Description 
External name 
External name 
Device class and number 
ORGAIIZATIOI 
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Code: 
Equate Bit • ~ Name Settings I'eanino Source 

0-7 IORVPS 1000 1000 VSA! ADD1(ESS'ED Code=S 
S£QlJENTIAL 

IORGSQO 1000 0100 S~OUENTIAL Code=S 
IORGASC 1000 0001 ASCII file Cod,e=C 

SEQUENTIAL 
IORGSEQ 1000 0000 SEQUENTIAL ORGANIZATION IS 

SEQUENTIAL 
IORGVIX 0100 1000 VSAM INDEXED 
IORGINO 0100 0100 INDEXED Code = I 
IORGIND 0100 0000 INDEXED ORGANIZATION IS 

INDEXED 
IORGRLO 0010 0100 RELATIVE Code = R 
IORGDIR 0010 0010 DIRECT Code = D 
IORGDIW 0010 0001 DIRECT (WRITE/ Code = W 

REWRITE) 
IORGREL 0010 0000 RELATIVE ORGANIZATION IS 

RELATIVE 
rORGVSAft 0000 1000 VSAft Pile 

A 10 IACCESS 1 ACCESS MODE • Code: 
Equate Bit 

Bits ~ settings Meaning 
0-7 IACCSEO 1000 0000 SEQUENTIAL 

IACCRAN 0100 0000 RANDOM 
IACCDYN 0010 0000 DYNAMIC 

B 11 IRCDMODE 1 RECORDING MODE 

Code: • Equate Bit 
Bits Name Settings !leaning 
0-7 liDFIX 1000 0000 FIXED 

IRCDVAR 0100 0000 VARIABLE 
IRCDUND 0010 0000 Undefined 
IRCDSPN 0001 0000 SPANNED 

C 12 ISWl 1 Miscellaneous switches 

Code: 

Equate Bit • Bits Name S'ettings I'eaning 
0=7 ISOPTNL 1000 0000 OPTIONAL specified 

rSBL~ED 0100 0000 Pile is blocked 
ISSAMREC 0010 0000 SAME RECORD AREA specified 
ISSA!!E 0001 0000 SA!!E AREA specified 
ISLBO!!IT 0000 1000 LABEL RECORDS ARE OMITTED 
ISLBSTAN 0000 0100 LABEL RECORDS ARE STANDARD 
ISLBUSER 0000 0010 LABEL RECORDS ARE dataname 

OD 13 ISW2 1 !!iscellaneous switches 

Code: 
0-7 ISADVAN 1000 0000 WRITE ADVANCING 

ISPOSIT 0100 0000 WRITE POSITIONING 
ISAFTER 0010 0000 WRITE AFTER 
IS BEFORE 0001 0000 WRITE BEFORE 
ISNOSPAC 0000 1000 WRITE WITHOUT SPACING 

• 
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Displace.ent 
In Decimal 
01 1" 
01' 1S 
10 16 
11 17 
12 18 

14 
16 

18 
19 
1A 

1C 
11 
20 
21 
22 
2" 
2S 
26 
28 
36 
38 

3C 
40 

"" 
48 

20 
22 

24 
25 
26 

28 
30 
32 
33 
3" 
36 
37 
38 

"0 
S" 
S6 

60 
6" 

68 

72 

uug 
IS13 
ISW" 
IAPPLY1 
I1PPLY2 
IBLKLEN 

IRICLIN 
IRICDBL 

IRICNBL 
IRISBRVI 
ISTATDBL 

ISTATDDI 
ISTATLDN 
IKIYISW 
IKIYIO 
IKBYPNTL 
IPSIISW 
IPSWNO 
IPSWINTL 

I!SISC1D 

ILABIL1D 
IKIYLSTA 

IPSWLSTI 

No. of 
Bytes 

1 
1 
1 
1 
2 

2 
2 

1 
1 
2 

2 
2 
1 
1 
2 
1 
1 
2 

1" 
2 
II 

" " 
" 
" 

Licensed Material - Property of IBM 

Description 
Unused 
Unused 
APPLY statements 
APPLY state.ents 
If 'BLOCK CONT1INS (integer-1 TO) integer-2 
CHARACTIRS', field contains integer-2. 
If 'BLOCK CONT1INS (integer-1 TO) integer-2 RICORDS, 
field = integer-2 x (IRICLIN + control) + control + 
lASBPO, 

Where control = ° (Recording mode l' or U) 
• " (Recording mode V, S, or D) 

11SBPO = ° (Non-ASCII file) 
= Buffer offset (lSCII file) 

If BLOCK CORT1IRS clause is omitted, field contents 
are set in 'BLOCK CONTAIIS 1 R~CORD'. 

Rusber of bytes in longest 01-entry 
Displacement in TGT of record's first base locator 
cell 
Number of base locators for RECORD lREA 
Reserve integer areas 
Displace.ent in TGT of base locator for ST1TUS 
data-name 
Displacement from base locator of ST1TUS data-na.e 
Length of ST1TUS data-nale 
Miscellaneous switches 
Number of entries in key list 
Length of each entry in key list 
Miscellaneous switches 
Humber of entries in password list 
Length of each entry in password list 
Reserved 
Slack bytes 
lddress in variable length portion of pIB for 
miscellaneous clauses 
Address of labeling information block 
Address in variable length portion for first Key list 
entry 
lddress in variable length portion for first Key list 
list entry. 
Reserved 

Debug Pile Tables "07 



Licensed ftaterial - Property of IB! 

variable Length Portion: 

supplementary Information for ftiscellaneous Clauses (one for each clause) : 

Displacement 
Hex Decimal o 0 

2 

6 
E 

2 

6 
14 

r.wg, 
I!S1f1 

IRERUNI 

IRERUNN 

Indexed Record Key List: 
o 0 IKEYSW 

1 
2 
4 

1 
2 
4 

Parameter List: 

IRKEYLDN 
IKEYDBL 
IRKEYDDN 

o 0 IPSWDIXN 

1 
2 
4 

408 

1 
2 
4 

IPSWDLDN 
IPSWDDBL 
IPSWDDDN 

No. of 
Bytes 

2 

Code: 

Bits o:r 
8-15 

4 

8 

1 

1 
2 
2 

1 

1 
2 
2 

Description 
Switch bytes 

Beaning 
Equate 
Name 
IiiiEOV 

Bit 
Settings 
1000 0000 RERUN at end of volume 

Unused 

RERUNN integer (Field contains zeros if RERUN not 
specified) 
External-name of RERUN clause 
Slack bytes 

Miscellaneous switches 

Code 
Bits 
0=7 

Equate 
Name 
IKEYCOMP 
IKEYDUP 
IKEYID 

Switch 
Bit 
Settings 
1000 0000 
0100 0000 
0010 0000 

Meaning 
KEY is usage comp (binary) 
WITH DUPLICATES Specified 
KEY is internal decimal 

Length of RECORD KEY data name 
KEY is data names location, displacement in TGT. 
Displacement in record of RECORD KEY Record. Key 

information follows for each ALTERNATE RECORD KEY 
specified. . 

Associated index number 
o none 
1 prime 
2 = first alternate 
3 second alternate 

n = (n-l)th alternate 
X'FF' = no password 

Length of password data-name. 
PASSWORD data name's locator; displacement in TGT. 
PASSWORD data name's displacement off locator. 

• 

• 

• 

• 

• 
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This chapter provides information about 
compiler error messages and provides a few 
diagnostic aids for use in case a compiler 
error, rather than a user error, appears. 
A compiler error may produce one of two 
results: an abnormal termination while the 
compiler is still in storage, or erroneous 
output from a completed compilation. 

Note: The compiling program-name, its 
version numbers, its modification number, 
and the Program-ID can b~ found at the end 
of the INIT1 routine (see Appendix B) at 
the end of the object module listing • 

ERROR MESSAGE LISTING 

A complete listing of all the error 
messages produced by the compiler can be 
obtained by compiling a program with a 
PROGRAM-ID of ERRMSG. The listing consists 
of: 

• Compiler identification and level 

• Brief description of the remainder of 
the listing 

• Description of listing conventions 

• Action codes and meanings 

• General procedure in recurring problem 
situations 

• Error messages in the following format: 

Message number 

severity level 

Action code 

Message text 

The messages are listed by phases of the 
compiler in the following order: 10-12, 
20, 22, 30-35, 40-45, 50-51, 60, 62, 63, 
64, 00. 
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SECTION 6. DIAGNOSTIC AIDS 

DUMP PRODUCED FOR DISASTER LEVEL ERROR 
MESSAGES 

Under severe circumstances the compiler 
determines that processing during a phase 
cannot continue. The phase issues a 
Disaster-level (D-level) message on SYSLST 
and initiates a storage dump. Compilation 
is abandoned and control is returned to the 
operating system. 

The dump indicates which phase of the 
compiler was executing at the time of the 
D-level circumstance. The contents of 
registers 0 through 15 at the time of the 
last entry to the TAMER routines in phase 
00 may be found in the 16 fullwords 
starting at label TBSAVl in the load module 
ILACBLOO. 

ABNORMAL TERMINATION (ABEND) DURING 
COMPILATION 

If the compiler terminates execution 
abnormally, the resulting dump can be used 
to locate some information from the data in 
storage at the time. If certain 
input/output error messages were printed, 
additional information is available. 

LOCATION OF INFORMATION IN STORAGE 

The programmer can determine from a dump 
the current processing phase in storage, 
the current record~ the status of tables 
and buffers already in use, and the 
registers saved during the previous calling 
process. 

Current Phase 

If the compiler terminates execution 
while a processing phase (04, OS, 06, 08, 
10, 11, 12, 20, 22, 21, 25, 30, 35, 40, 45, 
50, 51, 60, ~l, 62, 63, 64, 65, 70, or 80) 
is in storage, the name of the phase can be 
found in the Phase 00 location LINKNAME. 
LINKNAME contains an 8-byte name in the 
form FCOBOLxx, where xx represents the 
phase number. 

Each of the five words located 15 
statements after LINKNAME in storage 
contains an address. These addresses point 
to the locations where one or more phases 
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are loaded. The five address constants, in 
order. are: 

1. Address of Phase 04. 

2. Address of Phases OS, 06, 08, 10, 11, 
and 12. 

3. Address of Phases 20, 21, 22, 25, 30, 
and 35. 

4. Address of Phases 40, 45, 50, 51, 60, 
62, 63, 64, 65, and 61. 

5. Address of Phase 70 and 80. 

Phase 00 is loaded at the beginning of 
the partition. 

Current Record 

Unless either phase 20 or phase 21 is 
executing~ the record that is being 
processed at the time of the error can be 
related to a statement in the listing 
through a location in COMMON named CURCRD" 
which contains the current generated card 
number. (CURCRD is located at relative 
address 26C. See "Section 5. Data Areas" 
for more information on COMMON.) If either 
phase 20 or phase 21 is executing, the 
generated card number can be found in the 
CARONO field or the CARDNUM field, 
respectively. If there is no source 
listing available, the buffers for the 
files being read or written can be located, 
and the contents of the last bytes used can 
be examined. This process is described 
below under "Compiler Buffers and Their 
Contents." 

Tables Used by Phases 

The status of the tables built or 
referenced by the current phase may reveal 
how much processing the phase had done 
before the dump occurred. Tables currently 
being used by a given phase can be located 
by, the following steps: 

1. The Table Information Block (TIE) 
number for any table handled by the 
TAMER routines can be found in 
"Section 4. Directory" (listed by 
phase) or in "Section 5. Data Areas" 
(listed alphabetically by table name). 

2. Add the phase 00 load address to the 
displacement (shown in the listing of 
phase 00) for the particular TIB 
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number. The result is the address of 
the proper TIE. 

3. The second, third" and fourth bytes in 
the TIB contain the address of the 
Table Area Management Map (TAMM) for 
the table. 

4. The second" third, and fourth bytes of 
the TAMM contain the address of the 
table. The seventh and eighth bytes 
contain the number of bytes used so 
far in the table. 

The entry format for each table 
manipulated by the TAMER routines is shown 
in "Section 5. Data Areas." See also 
"Appendix A. Table and Dictionary 
Handling." 

Compiler Buffers and Their Contents 

When a processing phase requests an 
input/output operation via phase 00, 
register 9 contains the address of an entry 
for the file within the phase 00 POINT 
table. Figure 64 shows the contents of a 
POINT table entry. Each consists of two 
bytes" with the low-order bits of each byte 
containing the buffer numbers. If a file 
is double buffered, the numbers are 
different. If it is single buffered, the 
numbers are the same. If the first four 
bits of the entry contain a hexadecimal 
'F', no physical input/output has been done 
on the file in the current phase. 

r------------------T----------------------, 
I Bits I Contents I 
~------------------+----------------------~ I 0- 3 I X' 0 ' or X, F • I 
~------------------+----------------------i I 4-7 I buffer number I 
~------------------+----------------------~ I 8-11 I X· 0' I 
~------------------+----------------------i I 12-15 I buffer number I L __________________ ~ ______________________ J 

Figure 64. POINT Table Entry Format 

The buffer number can then be used to 
locate the associated Buffer Control Block 
(BCB) '. BCBs are contained in an area 
starting at BUFCNLS in phase 00, as shown 
in Figure 65. The format of a BCB is shown 
in Figure 66. For SYSIPT, SYSLST, SYSPCH, 
and SYSLNK, the buffer addresses are 
contained in the phase 00 locations IPTBUF" 
LSTBUF, PCHBUF, and LNKBUF" respectively • 

• 

• 

• 

• 

• 
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r------------------T----------------------, I Location I Control Block I 
~------------------+----------------------~ I BUFCNLS+O I Buffer lBCB I 
t------------------+----------------------~ 
\ BUFCNLS+8 I Buffer 2BCB I 
~------------------+----------------------~ I BUFCNLS+16 I Buffer 3BCB I 
t------------------+----------------------~ 
I BUFCNLS+24 1 Buffer 4BCB \ 
~------------------+----------------------i 1 BUFCNLS+32 1 Buffer SBCB I 
t------------------t----------------------i I BUFCNLS+40 I Buffer 6BCB I L __________________ ~ ______________________ J 

Figure 6S. Buffer Control Blocks for 
Buffers 1-6 

r-----T---------T----------T------, 
Bytes I 1 I 3 I 2 I 2 I 

t-----t---------+-~--------+------~ 
contentsIX'OO'JAddress IBytes used I Length 1 

I lof Bufferlso far fori of 1 
I I IGET or PUTI Buffer I L _____ ~ _________ ~ __________ ~ ______ J 

Figure 66. Buffer Control Block Format 

Note: The above does not apply to file 
SYSOOS. Phases 2S and 65 perform buffer 
management processing for SYSOOS. 

Register Usage 

When linking to another phase, phase 00 
passes a pointer in register 1 to a 
parameter list starting at location COSPARM 
in phase 00. The first word of this list 
always contains the address of COS, another 
location in phase 00. This address is used 
by the other phases in two ways: as the 
point in phase 00 to which control should 
be passed for an input/output request and 
as the base address for the COMMON DSECT 
used in the other phases. General register 
usage for each phase is shown in Figure 67. 
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r-----------------------------------------, 
IPHASE 00 (ILACBLOO) I 

~--------T--------------------------------~ 
I Register I Use 1 
~--------t--------------------------------~ 
10 I Contains COS address at entry I 
I I to COS: contains buffer address I 
I I at exit from READ routine 1 
I J \ 
11 Used to return to calling I 
I phase; otherwise, work. 1 

2 

3 

4 

5 

16 

7 

8 

9 

10 

1 
I 
111 
I 
I 
112 
1 
I 
113 
I 
I 
\14 
I 

1 

Note: Registers 0 & 1 are 
destroyed by phase 00 
during calls to COS. 

Address of data for a WRITE. 

Length of data for a WRITE. 

Work; Address of TRMNATE CSECT 

Base register for ILACBLOO 
CSECT 

Points to buffer control block 
for logical I/O 

Points to buffer control block 
for physical I/O 

I Return address-2 (Linkage 
1 parameters) 
I 
I 
I 
1 
I 
I 

Address of file pointers (Point 
table) for the file on which 
1/0 is currently being 
performed. 

I (File number-l) * 4; used to 
I index into BUFCNLS and the 
I table of DTF ADCONS. 
I t Linkage: base register for 
I PHOTBDIC CSECT 
I 
J Linkage: base register for 
~ TBDATA CSECT 
I 

I 

I Save area pointer (from 
J phase) 
I 
t Linkage. 
I 

calling I 
1 
I 
I 
1 

t15 I Linkage: base for PHOTBSTl 1 L ________ ~ ________________________________ J 

Figure 67. Compiler Register Usage 
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r-----------------------------------------, 
IPHASE 01 (ILACBL01) I 
~--------~-------------------------------~ 
I Registerl Use I 
~--------+--------------------------------~ o 1 Linkage to phase 00; work in 

I CSECT ILA002 
1 

1 / contains address of phase 00 
1 parameters when phase 01 is 
I called; work in CSECT ILA002 
I 

2-3 / Work 
1 

4 I Work; input pointer in CSECT 
1 ILA002 

5 

6 

I 

7 

8 

9 

10 

11 

12 

13 

14 

I 

J 

Base for CSECT ILACBL01; base 
for CSECT lLA002 (COPY/BASIS) 

Base for DATA; base for CSECT 
ILA002 (COPY/BASIS) 

Work; base for CSECT ILA002 
(COPY/BASIS) 

Highest available storage 
address; linkage in CSECT 
ILA002 

Base for CSECT ILA002 
(COPY/BASIS) 

Address of system's 
communication region; work in 
CSECT lLA002 

Address of COS: work in CSECT 
ILA002 

Address of phase 00 parameter 
list: work in CSECT ILA002 

Address of phase 01 save area 

Internal linkage (SCAN 
routine): wor~ in CSECT lLA002 

115 1 Internal linkage (SCAN 
I 1 routine); address of COS in 
I I CSECT ILA002 L ________ ~--______________________________ J 

r-------- ... ---- ---- - --- --- -- .... --------, 
I PHASE 041 (ILACBL04) 
~-------i--------- ---------------J 
I Register I Use I L ______ ,.. _______________________ J 

I 0-9 I Work II 
1 I 
J 10-12 I Base registers : 
1 1 I 
: 13-15 I Linkage I L ______ L ______________________ .J 
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r-----------------------------------------, 
IPHASE 05 ClLACBL05) 1 
~--------T--------------------------------~ • 1 Register I Use I 
~--------+--------------------------------~ 
10 J Linkage to phase 00: work 
1 I 
11 I Address of COS; work 
1 I 
12-9 I Work 
I I 
110-12 I Base 
I I 
113 1 Work area DSECT base 
I I 
114-15 I Internal linkage l ________ ~ _______________________________ _ 

r-----------------------------------------, 
IPHASE 06 (ILACBL06) I 

~--------T--------------------------------~ 
IRegisterJ Use I • .--------+--------------------------------~ 
10 I Linkage to phase 00: work 
I I 
11 i Address of COS: work 
I I 
12-9 1 Work 
1 I 
110-12 .~ Base 
I IJ 
/13 1 Work area DSECT base 
I ~ 
114-15 ~ Internal linkage • L ________ ~ _______________________________ _ 

• 

• 
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• r-----------------------------------------, 
,PHASE OS (ILACBLOS) I 

r-----------------------------------------, 
IPHASE 20 (ILACBL20) 1 

~--------T--------------------------------~ ~--------T--------------------------------~ 
,Register, Use I I Registerl Use I 
~--------+--------------------------------~ ~--------t--------------------------------~ 
10 Linkage to phase 00; work I 0-6 ~ Work 
1 1 a 
11 Address of COS: work 11 I Address of input buffer area 
I I I 
12-9 Work 18-10 I Work 
1 I I 
110-12 Base 111 , Address of COMMON, except 
I 1 I during ACCMET routine 
113 Work area DSECT ba~e I J 
1 112 I Work 
114-15 Internal linkage 1 I L ________ ~ _______________________________ _ 

113 l Address of save area 
I J 

r-----------------------------------------, 114 1 Branching 

• IPHASE 11 (ILACBL11) 1 
~--------T--------------------------------~ 
I Register I Use I 

I J 
115 l Base for all routines L ________ ~ _______________________________ _ 

~--------+--------------------------------f o Work 

1 Address of COS in phase 00 

2-7 Work 

8 Base of IFQ109 (EXHSVB) 

9 Base of IEQ107 (LETTER) 

• 10 Base of IEQ104 (COBWRD) 

11 Base of IEQ103 (GETWD) 

12 Base of IEQ102 (IDDIV1) 

13 Base of IEQ101 (PH1SAV), 
pointing directly to the phase 

) 11 Save Area in that CSECT 
1 I 
114 I Linkage 

• 1 I 
115 I Linkage to TAMER 
I I Addressability to IEQ108 
1 I (PDSeN) and temporary 
I I addressability to IEQl16 
I I (VARPQ) and to IEQ106 (UNLVSN) L ________ ~ ________________________________ 

• 
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, 
IPH1SE 21 (IL1CBL21) 
I i 
1 Register 1 Use 
I 
10-1 Work 
1 
12 BUPTAB pointer 
1 
13-6 Work 
1 
17 Data IC-text pointer 
1 
18 Work 
I 
19 PDT1B pointer 
1 
,10 PIOTBL pointer 
1 
111 lddress of COS in phase 00 
I 
112 Base of PER!!CODE 
t 
113 Pointer to SlVllRBl 
1 
114, 15 Linkage , 

i 
IPHISB 22 (XLACBL22) 
I I 
1 Register 1 Use 
I , 
0-6 Work 

7 

8-10 

11 

12 

13 

14 

15 

Address of input buffer area 

Work 

Address of CO!!I!ON, except 
during ACC!ET routine. 

lork 

Address of save area 

Branching 

Base for all routines 

Licensed !aterial - property of IB! 

, 
IPHASE 25 (IL1CBL25) 
I i 
IRegisterl Use , 1 
10-8 1 Work 
1 
19 Base register for SYI!DICT DSECT 
1 
110 lddress of COS in phase 00 
I 
111,12 Permanent base of first 2 
1 CSICTS 
1 
113 Permanent base of data CSECT 
1 
114 Linkage 
I 
115 Linkage, base of access 
1 routines 
I 
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i 
IPHAS! 30 (ILACBL30) 
I i 
IRegist.ert Use 
I I 
o Work 

1 

2 

3 

lJ-6 

7 

8 

I 
19 
I 

Frequently contains dictionary 
pointer to the entry current.ly 
being processed 

Frequently points to the start 
of attributes in the dictionary 
entry currently being processed 

Frequently contains dictionary 
pointer to the entry currently 
being processed 

Work 

Permanent base for the CSRCT 
containing the following 
routines: 

GLORET 
PHSCTBL 
BEAD 
EOF 
GENOP 
SEARCH 
QUALI!' 
CORRTN 

Permanent base for the CSECT 
cont.aining t.he following 
routines: 

GLOSBY 
EllTBPD 
TSTWRD 
ERROR 
GETNXT 
GET ALL 
GBNDAT 
COPYIN 
COPBEN 
ISTDL! 
I5TBCD 
GBTLVL 
COUNT 
DESCUP 
I5PTR 

Permanent base for phase 30 
data area 

lJ1lJ section 6. Diaqnostic Aids 

, 

I I 
I Register I Use 
I I 

:P~SE 35 (ILACBL35) 

0-10 Work 

11-12 

13 

Permanent bases for all routines 

14 

15 

, 

Pointer to SAVE AREA; base for 
most of data area 

Branching; work 

Linkage; work 

IPHASE lJO (ILACBLlJO) 
I i 
I Reqister, Use 
I , 
10-6 , , 
I 
7-11 

12 

13 

1lJ 

15 

Work; used by verb analyzers, , 
subroutines, and phase I 
controller I 

Permanent bases for the nonverb 
analyzer routines: 

phase controller 
subroutines 
const.ant.s 
data area 

Points to current. cont.ent.s of 
input buffer 

Permanent base for data and 
patch area 
Branching 

Temporary base register for the 
verb analyzer current.ly in 
control 
Linkage to TA!!ER 

, 

• 

• 

• 

• 

• 
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:PHASE 45 (ILACBL45) 

I Register I Use 

10- 1 I Work 

2-3 

4-8 

9 

10 

11-12 

13 

14-15 

Parameter registers between 
internal subroutines 

Work 

Pointer to current text element 
(DOP) 

Points to COMMON in Phase 00 

Permanent base for control 
routine, verb analyzer, and 
subroutines 

Permanent base for CSECT con 
containing constants 

Linkage 
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i 
IPHASE 50 (ILACBL50) 
I i 
,Register, Use 
I I 
10-6 I Work 
I I 
17 , Base for first CSECT in the 
, , phase, beginning with PH5CTL , , 
18 I Base of second CSECT, beginning 
, I with XINSCN 
I 1 
9 I Temporary base for verb 

10 

11 

12 

13 

14 

15 

, analyzer routines beyond the 
I third CSECT 

Points to COMMON in phase 00 

Base of third CSECT, beginning 
with A-text Generator 

Base of phase 50 constant area 
(next-to-last CSECT) 

Base of phase 50 data area 
(last CSECT) 

Linkage 

Temporary base for some 
routines called by verb 
analyzers 
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, 
IPHASE 51 (ILACBL51) 
I i 
IRegisterl Use 
I I 
10-6 , 
17 
I 
18 
I ,9 
1 
I 
110 
I 
f 
111-15 
I 

i 

Work 

Same as 50 

Work 

Base register for each verb 
analyzer 

Base register for each verb 
analyzer 

Base register for each verb 
analyzer 

IPHASE 60 (ILACBL60) 
I i 
IRegisterl Use 
I I 
0-3 Work 

Input for all texts 

5-7 Work 

8 

9 

10 

11 

12 

13 

14 

15 

Base for the following CSBCTs: 
1--performs phase 

initialization (switches, 
work areas, etc.); 
processes the TGT 

3--processes Procedure 
A-text 

Points to COMMON in phase 00 

Base for the following CSECTs: 
2--processes Optimization 

A-text 
4--processes Procedure 

A-text and Data A-text; 
generates initialization 
routines 

Work 

Base for CSECT containing 
constants (IEQ605) 

Points to phase 60 save area 

Linkage to subroutines 

Linkage to subroutines 
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, 
IPHASE 62 (ILACBL62) 
I i 
1 Register I Use 
I I 
1 I 
10-3 1 Work 
1 I 
14 t Input for all texts 
1 I 
5-7 I Work 

8 

9 

10 

11 

12 
1 
I 
113 
I 
114 
I 
115 

Base for the following CSECTs: 
1--performs phase 

initialization (switches, 
work areas, etc.,; 
processes the TGT 

3--processes Procedure 
A-text 

Points to COMMON in phase 00 

Base for the following CSECTs: 
2--processes Optimization 

A-text 
4--processes Procedure 

A-text and Data A-text; 
generates initialization 
routines 

Work 

Base for CSBCT containing 
constant (IE0625) 

Points to phase 62 save area 

Linkage to subroutines 

Linkage to subroutines 

IPHASE 63 (ILACBL63) 
I i 

I Register I Use 
I I 
10-10 I Work 
I I 
111-13 I Base registers 
I I 

I 
I 
I 
I 

114 I Return for internal subroutines 1 
I I 
115 I Address of internal 

1 
subroutines I . 
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i 
IPHASE 64 (ILACBL64) 
I i 
IRegisterl Use 
I I 
10-3 
I 
14 
I 
15-7 
I 
18 
1 
1 
I 
I 
I 
I 
I 
9 

10 

11 

12 

13 

14 

15 

• 

I 
1 
1 
1 
1 
1 
I , 

Work 

Input for all texts 

Work 

Base for the following CSBCTs: 
1--performs phase 

initialization (switches, 
work areas, etc.); 
processes the TGT 

3--processes Procedure 
A-text 

Points to COBB ON in phase 00 

Base for the following CSECTs: 
2--processes Optimization 

A-text 
4--processes Procedure 

A-text and Data A-text; 
generates initialization 
routines 

Work 

Base for CSECT containing 
constants (IBQ645) 

Points to phase 64 save area 

Linkage to subroutines 

Linkage to subroutines 

IPHASE 6S (IL1CBL6S) 
I i 
IRegisterl Use 
1 I 
10-3 , 
14 
I 
I 
15-7 
1 
18 
I 

9 

10 

11-12 

13 

14-15 

Work 

Input for Debug~text and for 
generating TXTCRD DSECT 

Work 

Base for CSBCT ILA651 

Points to COMMON in phase 00 

Base for CSECT ILA652 

Work 

Points to phase 65 save area; 
base for phase 6S constant 
CSECT ILA653 

Linkage to subroutines 
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i 
IPHASE 61 (ILACBL61) 
I i 
1 Register , Use 
I I 
10 
1 , 
11 
I 
12 
I 
I 

i 

3-9 

10 

11 

12 

13 

14 

15 

Work; return address when phase 
61 has branched to phase 00 

Work; base for input DSECT 

Work; pointer to data record 
being formatted 

Work 

Points to COBMON in phase 00 

Base for CSECT ILA6102 

Base for CSBCT ILA6101 

Points to phase 61 save area 

Return address for internal 
subroutines 

Work; address of internal 
subroutines 

IPHASE 70 (IL1CBL70) 
I , 
I Register I Use 
I I 
0-3 Work 

Input for I-text 

I 
I 
I 
I 

4 

5 Points to message in aessage I 

6-7 

8 

9 

10 

11-12 

13 

14 

15 

table during processing of most I 
messages I 

Work 

Base for phase instructions 

Points to COBMON in phase 00 

Base for most constants 

Work 

Points to phase 70 save area 

Linkage to subroutines 

Base for PUT, CONVERT, GET, 
STRING, and XPRIBE routines 

I 
I 
I 
I , 
1 
1 
I 
I 
1 
I 
I 
I 
I 
I 
I 
I 
I 

• 

• 

• 

• 
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IPHAS! 80 (ILACBL80~8D) 

I i 
IRegister, Use 

10 
11 
12 
13 
14 
1 
15 
16 
I 
17-9 
110 
1 
111 
112 
1 
113 
114 
,15 

Work 
Base for ILACBL80: vork 
DTP pointer for ILACBL80; vork 
DTP pointer for ILACBL80; vork 
DTP pointer for ILACBL80; base 
for ILACBL8C; vork 
Base for ILACBL8C; vork 
Internal link for ILACBL8B, 
ILACBL8C, and ILACBL8D; vork 
Work 
DTP pointer for ILACBL84, 
ILACBL86, and ILACBt8D 
DTP pointer for IL1CBL8D; vork 
Points to PIPSVT (PIPS vector 
table) 
Save 
Link 
Base 
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Register Saving 

When phase 00 gets control from the 
system, it places the address of the DOS 
control program's save area in location 
ftISAVE+q. When it is called by another 
compiler phase, phase 00 places the address 
of the calling phase's save area in 
SAVER13. It puts the address of its own 
save area (BISAVE) in register 13. 

The calling phase's registers can be 
located by adding decimal 12 to the address 
contained in SAVER13. This locates 
register 14, followed by 15, etc. The 
following registers have significance in 
connection with the call: 

Register 0: Contains the address of the 
I and I parameters of the linkage 
request. (See "Processing Between 
Phases" in the chapter on phase 00.) 
These parameters can be used with Figure 
11 in the phase 00 chapter to verify 
that the calling phase is making a 
legitimate request. 

~: Register 10 of phase 00 should 
contain the file number code (I 
parameter minus 1) multiplied by 4. 

Register 2: Contains the address within 
the calling phase from which phase 00 is 
to write if the I parameter above is a 
request for a PUT. It can be used to 
determine that the indicated area is 
within the range of the storage 
allocated to the calling phase. 

Register 3: Contains the length, in 
bytes, of the data to be written if a 
PUT has been requested. The number must 
be less than 256, but not equal to zero. 

If the calling phase is asking for 
action by a TAMER routine, the registers of 
the calling phase are saved in an area 
starting at location TBSAV1 by means of a 
ST! 0,15 instruction. Register 14 contains 
the address of the instruction following 
the call to the TAftER routine; register 15 
contains the address of the TAftER routine 
entry point. For the complete calling 
sequence, including parameters, see 
"Appendix A. Table and Dictionary 
Handling." The !lASTA!, also described in 
~hat chapter, can be found at location 
TBftASTAft and should be investigated to 
determine whether the table and dictionary 
areas are being properly used. 
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INPUT/OUTPUT ERROR ftESSAGES 

Phase O~ generates messages if it 
discovers error conditions during 
initialization. The system handles 
directly all input/output errors. 

ERRONEOUS CO!PILER OUTPUT 

If the compilation terminates normally 
(with the desired options in effect) and i1 
the object module nevertheless executes 
incorrectly, the source program should be 
checked first for errors in logic, 
language, data formats, etc. Using the 
SYMDMP, STATE, and FLOW compiler options 
can help in determining errors~ For 
information on the use of these options, 
see IBM DOS/VS COBOL Compiler and Library 
Programmer's Guide. If a compiler error 
is still suspected, the information below 
can help to pinpoint the problem. 

~: The LIST and LISTI compiler options, 
along with the linkage editor's MAP option, 
are invaluable under these conditions. The 
SIft, IREF or SIREP and FLAGW compiler 
options are also useful. 

STORAGE LAIOUT 

An example of the general storage usage 
for a COBOL program being executed in the 
background area is given in Figure 68. The 
!emory !ap printed as a result of the LISTX 
option contains the relative addresses of 
the TGT fields, the literal pool, PGT 
fields, the register assignments, the 
instructions generated from the Procedure 
Division, and the INIT2, INIT3, and INIT1 
routines, in that order. (See "Appendix B 
Object Module" for a discussion of these 
fields.) The absolute addresses can then 
be found with the assistance of the phase 
map (see "Linkage Editor Phase Map" in this 
chapter) •. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

r--------T--------------------------------, I IPermanent storage locations usedl 
I Iby CPU; Communication Region: I 
,CONTROL ISupervisor Nucleus; I 
'PROGRAM 11/0 Units Control Tables; and I 
, ITransient Area I 
~--------+------T-------------------------~ 
I 1 INITl I 
I I Working-storage I 
I I DTFs and BUFFERs I 
, I TGT I 
I I PGT I 
, I Literals , 
, I Report Writer I 
I BACR- OBJECT I Procedure Division I 
1 GROUND MODULE 1 (Priority less than , 
1 I segment limit) , 
I * I Q-routines 1 
I I INIT2 I 
I I INIT3 I 
I I Transient Area I 
I ,(Nonresident I 
I I Segments) , 
I ~------~-------------------------~ I I LIOCS Modules I 
I I COBOL Library Subroutines I 
~--------+--------------------------------~ I FORE- , I 
I GROUNDS I I 
1 I . I 
~--------~--------------------------------~ ,*The object module is not always first I 
I in its partition. I L _________________________________________ J 

Figure 68. Example of Storage Usage During 
Execution 

LOCATING A DTF 

A particular DTF may be located in an 
execution-time dump as follo~s: 

1. Determine the order of the DTF address 
(DTFADR) cells in the TGT from the DTF 
numbers shown for each file-name in 
the GLOSSARY. 

Note: Since the order is the same as 
the order of FDs 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) • 

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 
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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. 

5. 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, 1-0, or Input Reversed. 

LOCATING DATA 

The location assigned to a given 
data-name may 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 hexadecim&l sum of the GLOSSARY 
displacement and the contents of the cell 
should give the relative address of the 
desired area. This can then be converted 
to an absolute address as above. 

REGISTER USAGE 

The compiler assigns registers for use 
at execution time according to the general 
rules indicated in Figure 69. When OPT is 
specified. the register assignment is that 
indicated in Figure 70. In addition, the 
LISTX or CLIST or SYM option causes the 
permanent register assignments for the data 
areas to be pr inted in the Memory Map" 
along with the Base Locators associated 
with them. 

r--------T--------------------------------, I Registert Assignment I 
~--------+--------------------------------~ 1 0-5 I Work I 
1 6 I Pointer to beginning of I 
I J Working -Storage I 
I 7-11 I Pointers to FDs and then I 
I I remainder of Working-Storage I 
I I areas if needed I 
I 12 I Pointer to PGT 1 
, 13 I Pointer to TGT I 
I 14,15 I Temporary base registers I L ________ ~ ________________________________ J 

Figure 69. Register Usage at Execution 
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r--------T--------------------------------, I Register I Assignment I 
~--------+--------------------------------~ 

0-5 I Work 
6-9 I Assigned in the following 

I order: 
I 1 TGT or PGT OVERFLOW CELLS 
I 2 Most used BLs or BLLs 

10 I PGT OVERFLOW if another 
I OVERFLOW results after 
J allocation of PROCEDURE BLOCK 
I CELLS or next most used BL 
I or BLL 

11 I Procedure Block cell 
12 I PGT 
13 I TGT 
14-15 I Temporary base registers 

--------~--------------------------------
Figure 70. Register Usage at Execution 

when OPT is Specified 

ERROR MESSAGES 

All error and warning messages listed 
during compilation should be examined. 
(The warning messages will be listed only 
if the FLAGW option is in effect.) If any 
message seems inappropriate. it can 
sometimes be traced back to the originating 
phase by examining the message 
identification code. The format is as 
follows: 

ILAnxxxI-s 

where: 

n is the first digit of the phase number 

xxx represents the assigned identifying 
numbers for the message 

s indicates the severity code (W, C. E, 
or D) 

Several phases can begin with the same 
digit (for example, phases 10, 11, and 12) 
but no further general distinction is made 
between the message numbers assigned by the 
various phases. 

LINKAGE EDITOR PHASE MAP 

If the MAP option is in effect" the 
linkage editor produces a phase map showing 
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the absolute addresses of all entry points 
of all CSEC~s in the phase. Figure 71 is 
an example of a phase map. 

In the figure, ILBDSAEO, a COBOL library 
subroutine, handles sequential access 
input/output errors and ILBDDSPO handles 
DISPLAY verbs. IJJCPDl is a DOS logic 
module which is present whenever a DISPLAY 
or an ACCEPT verb is used. ILBDMNSO is a 
l-byte COBOL library subroutine which is 
always present and which provides a flag 
indicating whether a subprogram or a main 
program is executing. 

DIAGNOSTIC ASSISTANCE 

When you (the CE) telephone for 
diagnostic assistance, you can get a faster 
and more precise response if you provide as 
much information about the problem as 
possible. To determine whether your 
problem has been documented, it is 
necessary that you provide certain items, 
referred to as search arguments, that are 
needed to retrieve such documentation. 
Search arguments include such items as 
component identification" when failure 
occurred., type of failure" phase that 
failed, and verb being processed. 

To assist you in determining search 
arguments, a COBOL Abstract Worksheet 
appears on page 420.3. The worksheet 
describes each search item, the search 
argument that identifies that item, and an 
explanation of how to find the search 
argument. For most efficient retrieval of 
documentation regarding your problem, 
provide as many search arguments as you 
can. 

In addition to the search arguments, 
have as many of the following items 
available as possible when you telephone 
for diagnostic assistance: 

• JCL 

• source listing 

• dump 

• console sheet 

• program output 

• 

• 

• 

• 

• 
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• r---------------------------------------------------------------------------------------, PHASE XFR-AD LOCORE HICORE OSK-AD ESD TYPE LABEL LOADED REL-FRI 
1 

PHASE... 002800 002800 003EB3 50 05 2 CSECT EXAMPLE 002800 0028001 
I 

CSECT ILBOSAEO 003E08 003E081 
ENr:L'RY ILBDSAE1 003E1E 1 

1 
CSECT ILBDMNSO 003EOO 003EOOI 

1 
CSECT ILBDDSPO 003630 0036301 

I 
CSECT IJJCPD1 003468 0034681 

ENTRY IJJCPD1N 003468 I 
• ENTRY IJJCP03 003468 I 

-------------------------------------------------______________________________________ J 
Figure 71. Example of a Phase Map 

• 

• 

• 

• 
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CUHUL Abstract WorkSheet (~1ae AJ 

r-----------------------T----------------------T----------------------------------------, 
I Search Iterr 1 Search Argument I How to Find Argument I 

~-----------------------+----------------------+----------------------------------------~ I 1. Component ID: I 1. 5746-CB-xxx I The prngram product version level is I 
I 5746-CB-xxx where I I printeu at the top of the first page ofl 
I xxx is the program I I the COBOL listing. It is also con- I 
I product version I I tained in byte X'17' of the load I 
I level I I module. I 
r-----------------------+----------------------+----------------------------------------~ I 2. Keyword entry I 1 If unsure, check the JCL to see which 
I (use as indicated): I I step was being executed at the time of 
I I Unsurel the failure. 
I I r-- ----> I 
I I I I 
I I V I 
I I Go to I 
I I Side B I 
, , I 
I I I 
I I I 
I I 2. CMPL I 
~-----------------------+----------------------+----------------------------------------~ 
, 3. Type of failure: I 3. I I 
I one of the I I I 
I following: I I I 
I I I I 
I abend ABENDxxx I I I 
I wai t = WAIT I I I 
I loop = LOOP I I I 
I msg. = MSGILAxxxxxl I I 
~-----------------------+----------------------+----------------------------------------i I 4. Failing phase: I 4. ILACBLxx , Location LINKNA~E in phaEe 00 contains I 
I ILACBLxx, where xx I 1 a na~e in the form FCOBOLxx, where xx I 
I is the compiler , , is the compiler phase number. I 
, phase number. I I I 
~-----------------------+----------------------+---------------------------·-------------i I 5. COBOL verb being 5. I A. Find the register used ny the I 
I processed: (e.g., I failing phase (ar~ument 4 above) to I 
I ADD, MOVE, GO) I point to COMNON; see "Register 

I Usage" in "Section 6. Diagnostic 
1 Aids."i 
I 

GPRxx ~B Obtain the address of CO~~ON from 
r---JC-----, i· the register. 

t
' COMMON I I 

l ___ ::::::_J hf' . 
r--------- -, , 
, , I 

, 15C' I Program ID I , 
-' 163' I entry I , 

t--------~· 
'298' 'Card being I I 

-'299' ~-----------~ , 
I processed I I 

Verify that you are at the correct 
area for COMMON; the contents of 
COMMON address + X'lSC' should be 
the same as the word coded on the 
PROGaAM-ID card (card 2 or 3 in the 
source program). 

Find card number at COM~ON address 
+ X'298' (e.g., 8030 would 
indicate card 48 because X'30' 
decimal 48). 

, , I E. Find the indicated card in the 
l ___________ J I source program and deterrrine the 

I I I COBOL verb being processed. 
~-----------------------~----------------------~----------------------------------------i 
lilf this worksheet has been removed from the DOS/VS COBOL PLM, the address of COMMON I 
I can be found by using all of the registers listed un~er REG AT ENTRY TO ABEND. I 
, Starting with register 10 (then 11, then 9) perforn: steps Band C until step C results, 
I in a match; then do ste?s D and E. I l _______________________________________________________________________________________ J 
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COBOL Abstract ~orksheet (Side B) 
r-----------------------T----------------------T----------------------------------------, I Search Item I Search Arg llment I How to Find Argument , 
~-----------------------+----------------------+----------------------------------------~ I 1. Component ID: I 1. 5746-CB-xxx I The program product version level is , 
I 5746-CB-xxx, where I I printed at the top of the first page ofl 
, xxx is the program I I the COBOL listing. It is also con- , 
I product version I I tained in byte X'17' of the load J 
,level. I , module. , 
~-----------------------+----------------------+-----------------------------------~----1 I 2. Keyword entry (use I I If unsure, check the JCL to see wh1ch I 
I as indicated): I I step was beinq executed at the time of I 
I I No Unsure, the failure. I 
1 I r- ---> I , 
I I I I , 
I I I 1 , 
I I V I , 
, I Go to I Yes I I 
, , Side A I I 1 
I 'V I , 
'II , 
, I 2. EXEC 1 I 
~-----------------------+----------------------+----------------------------------------~ 
I 3. Type of failure: I 3. I I 
I one of the I 1 I 
I following:, I I 
I abend ABENDxxx 'I , 
I wait; WAIT I 1 I 
, loop = LOOP I I , 
I msg. = MSGILAxxxxxl I , 
, bad output' I , 
I == INCO~ROUT I' , 
r-----------------------t----------------------t-----------------------------------------i 

4. COBOL verb , 4. A. Determine the CSECT name assigned , 
statement being , to the failing program in the I 
executed: I PROGRAM-ID source stateroent, which 

I is usually the second or third card 
I in the source program. 
I 
I 
I 
I , 
I 
I 
I 
I 

B. D~terrnine the length of tne compiled 
CSECT from one of the followin~ 
areas: 

• linkage editor map 

• extent list 

I • compiler generated Memory Map I , , 
I C. Use the PSW AT EN'I'RY TO ABEND to , 
I deterrrine the address of the tailing, 
I instru~ticn. I 
I I 
I D. Is the failing instruction within , 
I the scope of the code compiled for , 

I , I the COBOL CSECT? If yes, see note 11 
1 , , below. If no, see note 2 below. 1 

~-----------------------+----------------------+----------------------------------------~ 
J 5. Optional COBOL I 5. I I 
I library module name 1 ] , 
, being executed: 1 I , 
~-----------------------t----------------------+-------------~--------------------------1 , 6. special COBOL I 6., , 
I features being used, I , 
, (optional) :, I , 
, (e. g., SOR'I, I I , 
1 EYMDUMP) I I , 
~Note-l:--(ar-calcuIate-the-dIsplacement-of-the~faIlIng-InstructIon-from-the-CSECT-entry1 
I point. (b) Find this displacement in the Memory Map assembler listing. (c) The I 
Istatement nU~iber related to the generated code is printed on the left side of the I 
'assembler listing. In some cases, the COBOL verb is also printed in the listing. I 
, I 
,Note 2. (a) Trace back from failing CSECT to exit from COBOL CSECT. (b) Use the- I 
tlinkage editor map, the CDE, and extent list or the PSW in the PRB in conjunction with I 
Ithe SAVE A.KEA TRACE to find the name of the failing CSECT and the entry pOint for the I 
ICSECT. (c) If the return address saved by the failing CSECT is within the scope of the/ 
'compiled CSECT, proceed as in Note 1. If not, continue the traceback. , L ________________________ ----___________________________________________________________ J 

420.4 
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The tables that the compiler uses to 
store information within a phase or between 
phases are aanipulated by a set of routines 
called TAKER (Table Area Management 
Executive Routines). TAKER is part of 
phase 00 and is resident in storage 
throughout compilation. 

The dictionary, which is an internal 
data area used by phases 11, 21, 22, 25 and 
30, is manipulated by a set of routines 
called ACCESS routines. ACCESS routines 
are loaded into storage as part of these 
phases. 

The chapter on phase 01 explains how a 
region for tables and the dictionary is 
obtained. Figure 72 shows the arrangement 
of tables and the dictionary. 

ITable 11 ••• ITable N'Bain Free 
I I I IArea 

DictionarYI ••• IDictionarYI 
Section N I ISection 1 I 

Pigure 72. Arrangement of Tables and 
Dictionary sections in a 
Contiguous Region 

ACCESS DICTIONARY HANDLING ROUTINES 

ACCESS routines enter and retrieve 
dictionary entries. They are assembled by 
means of a .acro instruction, with phases 
11, 21, 22, 25, and 30 the only phases that 
'use the dictionary. Only those routines 
that are needed in a phase are assembled 
with it. Using the ACCESS routines, phases 
11, 21, and 22 make dictionary entries for 
data-names and procedure-naaes in the order 
in which the names are defined in the 
source program. (Phase 11 makes entries 
for procedure-nalles. Phases 21 and 22 make 
entries for data-names.) Basically, a 
dictionary entry consists of a name and 
attributes. Pormats for the types of 
dictionary entries are illustrated in 
"Section 5. Data Areas". Phases 11, 21, 
and 22 do not use LOCWXT. 

Phase 30 uses the ACCESS routines to 
replace data-naaes and procedure-naaes in 
procedure statements with their dictionary 
attributes. It tells the ACCESS routines 
the name, and the ACCESS routines obtain 
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the attributes froll the dictionary entry 
for that name. It also uses the ACCESS 
routines to resolve qualification and the 
CORRESPONDING option. Phase 30 does not 
use 'enter' or 'get' ACCESS routines. 

ORGANIZATION OP THE DICTIONARY 

The dictionary is divided into sections 
of 512 bytes each. The location of a 
dictionary entry is indicated by its 
section and its displacement froll the 
beginning of that section. Por each 
dictionary section, table DICOT has an 
entry which gives the starting address of 
that section. 

The ACCESS routines use table HASH to 
keep track of the locations of dictionary 
entries. HASH is a hash table with 521 
entries. When a dictionary entry is aade 
for a name, its section and displacement 
are entered in the HASH table entry for 
that name. When an ACCESS routine wants to 
find an entry, it determines the hash value 
of the name in order to find the BASB table 
entry for that name and obtains the section 
and displacement from the HASH table entry. 

If a name hashes to the salle value as a 
previous naae, the section and displaceaent 
for the previous naae are taken from table 
BASH and placed in front of the dictionary 
entry for the new name as a dictionary 
pointer. Then the section and displacement 
of the new entry are entered in table HASH, 
and an indication is made that there were 
duplicate hash values. When an ACCESS 
routine wants to find an entry for a naae 
and the BASH table indicates that there 
were duplicate hash values, it uses these 
dictionary pointers to search the 
dictionary, in reverse order, to find the 
specified name. That is, it obtains the 
section and displacement from the HASH 
table for the hash value and looks at the 
name in the indicated entry. If the names 
match, this is the correct entry, unless 
duplicate names were defined. Then the 
ACCESS routine looks at the entry with the 
section and displacement specified by the 
dictionary pointer of the last entry. Thit 
process continues until the names of all 
entries with duplicate hash values have 
been compared. At that time, the ACCESS 
routine has found a Single unique name, a 
duplicately defined name, or no name at 
all. It issues an error indication if it 
does not find a name or if the name is 
duplicately defined. 

Appendix A. Table and Dictionary Handling 42 



Licensed Bate rial - property of IB! 

Bote: If a name is unique because it is 
qualified, the phases specify a range of 
dictionary entries to be searched when they 
call an ACCESS routine. This is explained 
in routine LATACP. 

AIEA POI THE DICTIONAIY 

Area for a new dictionary section can be 
obtained from the free area between the 
tables and the dictionary. 

When the outstanding available area is 
exhausted, dictionary sections are written 
on disk and the area is reused. Table 
DICOT is used to keep track of the 
dictionary sections. There is an entry for 
each section, giving the beginning address 
of the section and an indication of whether 
or not it has been written (spilled) on 
disk. Por further information, see 
subroutine SOVDIC in the section "Table 
Handling with TAMil" in this appendix. 

When control passes from a smaller to a 
larger phase, any tables in danger of being 
overlaid must be moved to upper storage. 

The ACCESS routines do not restore 
registers 0 and 1 on exit. 

In the following descriptions of the 
ACCESS routines, the format of the BCD name 
pointed to is: 

Bo. of Bits: 

contents: 

i 

2 I 6 
I 

00 I n name 

where n is the number of characters in the 
name. The entry starts on a word boundary 
and is a multiple of four bytes. Padding 
is done with zeros starting with the 
low-order bytes. 

IBITIALIZATIOB OF ACCESS 10UTIBES 

i 

I 
f 

In order to use the ACCESS routines, the 
phases must call routine IHTACC to 
initialize them. IHTACC primes the DICOT 
table and performs other initialization 
functions. The call to IHTACC must follow 
the call to TAftEIH, the routine that 
initializes the TAMEI. The calling 
sequence to IHTACC is: 

L 
BALI 

15, =A (IHTACC) 
14,15 
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ACCESS 10UTINES 

ACCESS routines are available to perform 
the following functions: 

1. Enter attributes when given a 
data-name. 

2. Enter attributes when given the 
dictionary pointer. 

3. Get a dictionary pointer when given 
the data-name and the length of its 
attributes. 

4. Enter delimiter (dictionary pointer of 
the entry that delimits a group or 
section) when given the dictionary 
pointer of the group or section. 

5. Locate attributes when given a 
data-name. 

6. Locate attributes when given a 
dictionary pointer. 

7. Locate attributes of next entry when 
given a dictionary pointer. 

8. Locate delimiter 'when given a 
data-naae. 

9. Locate attributes when given an ACCESS 
pointer (name of an entry that is a 
sUbfield or the last entry referred to 
by an ACCESS routine) • 

10. Locate attributes when given a 
data-name and a dictionary pointer to 
a group of which it is a subfield. 

EHTHA! (Enter Attributes Given Hallel 

Given the address of a BCD name 

It 
(procedure-name or data-nalle), routine 

EHTHA! makes a dictionary entry for it. 
places its section and displacement in 
table HASH and also in register 1, for 
by the calling phase as a dictionary 
pointer. The calling sequence is: 

use 

L 
L 
BALI 

1,=1 (parameter) 
15,=A(ENTHA!) 
14,15 

where parameter has the following format 
starting on a fullword boundary: 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

No. of 
Bytes 

, 
I 

1 3 1 I 3 
I , 

Contents ICodelAddresslCount of lAd dress ofl 
lof BCD IAttri- I Attributes I 
IName Ibutes r I 
I , , , 

where code is 0 for elementary iteas and 
paragraph-naaes and 4 for group iteas and 
section-naaes. 

'RTPTR (Enter Attributes Given Pointer) 

Given a dictionary pointer, that is, a 
section and displacement, routine ENTPTR 
enters a specified name and its attributes 
into the dictionary. The calling sequence 
is: 

L 
L 
BALR 

1, =A (para.eter) 
15,=A(ENTPTR) 
14,15 

where parameter has the following format 
starting on a fullword boundary: 

i • • • No. of I I I I 
Bytes 11 3 1 I 3 111 3 

I I I I I 
Contents 1161Ad- I Count IAd- 101Dic- I 

I Idresslof I dress I ItionarYI 
I lof IAttri-lof I I Pointer I , IBCD ,butes I Attri-I I 
I INaae I Ibutes I I 
I I I I I I 

GETPTR ,Get Pointer) 

Given a BCD name and the length of its 
attributes, routine GETPTR determines its 
section and displace.ent and places this 
dictionary pointer in register 1. The 
calling sequence is: 

L 
L 
BALR 

1, =A (parameter) 
15,=A(GETPTR) 
14,15 

where parameter has the following format 
starting on a fullword boundary: 

No. of 
Bytes 

Contents 

i 
I 

1 I 3 1 
I I 
ICodelAddress oflCount of 
I IBCD naae I Attributes 

I , , 
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where code is e for elementary items and 
paragraph-names and 12 for group iteas and 
section-names. 

ENTDEL ,Enter Deli.iter pointerl 

Given a dictionary pOinter for a group 
item or section-naae and its delimiter 
pointer, routine ENTDEL enters the 
delimiter pointer into the dictionary entry 
for the group item or section-name. A 
deliaiter pointer for a group item is the 
section and displace.ent of the next group 
item on the same or a lower level. A 
delimiter pointer for a section-name is the 
section and displaceaent of the next 
section-naae. The calling sequence is: 

L 1,= A (parameter) 
L 15,=A(EITDEL) 
BALR 14,15 

where parameter has the following format 
starting on a fullword boundary: 

10. of 
Bytes 

contents 

, ii' 

I I I I ,1, 3 ,1, 3 
1 I 1 I 
10 I Dictionary I 0 I Deliaiter 
"Pointer I IPointer , , , I 

LATRN! ,Locate Attributes Given Baae) 

Given a BCD name, routine LATRN! locates 
its dictionary pointer and the starting 
address of it's attributes. If the entry is 
found, the attributes' starting address is 
placed in register 2, the dictionary 
pointer is placed in register 3, and 
register 15 is set to zero. If the entry 
is not found, the contents of registers 2 
and 3 are meaningless. Register 15 
contains a 4 if the naae was not found and 
an 8 if the name was duplicately defined. 
The calling sequence is: 

L 
L 
BALR 

1, =A (parameter) 
15,=A(LATRNM) 
1",15 

where parameter has the following format 
starting on a full.ord boundary: 

• • • No. of , , , 
Bytes ,11 3 I 

I I I 
Contents 10 I Address of BCD Ramel , I 
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LATRPT ,(Locate Attributes Given Pointer) 

Given a dictionary pointer for an entry, 
routine LATRPT locates the starting address 
of its attributes and places it in register 
2. The calling sequence is: 

L 1,=A(parameter) 
L 15,=A(LATRPT) 
BALR 1",15 

where parameter has the following format 
starting on a fullword boundary: 

Wo. of 
Bytes 

contents 

i , 

I I 
111 3 
I I 
,,,,Dictionary Pointer I , , 

LOCIXT (Locate Next Entry) 

Given the dictionary pointer of an 
entry, routine LOCWXT locates the next 
entry. In register 2, it places the 
startinq address of the next entry's 
attributes. In register 1, it places the 
dictionary pointer of the next entry. In 
register 3, it places the starting address 
of the BCD name of the next entry. The 
calling sequence is: 

L 1,=A(parameter) 
L 15, =A (LOCWXT) 
BALR 14,15 

where parameter has the following format 
starting on a fullword boundary: 

110. of 
Bytes 

Contents 

iii 

I I I 
111 3 I 
I I I 
IOIDictionary Pointer, . , 

LDELlft (Locate Delimiter Given Name) 

Given the BCD name of a group item or a 
section, LDELWft locates its delimiter. It 
places the starting address of the given 
name's attributes in register 2. It places 
the dictiQnary pointer of the data-name in 
register 3. It places the delimiter 
pointer in register 1~ It sets register 15 
to zero. 

If an error is detected, one of the 
following codes is placed in register 15. 
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1. If the unique name located was a 
paragraph-name or elementary item 
name, register 15 is set to 12. 
Registers 2 and 3 are set as above. 

2. If the name is not found, register 15 
is set to 4. Registers 2 and 3 
contain meaningless information. 

3. If the name is duplicately defined, 
register 15 is set to 8. Registers 2 
and 3 contain meaningless information. 

The calling sequence is: 

L 
L 
BALR 

1 ,=A (parameter) 
15,=A(LDELNM) 
14,15 

where parameter has the following format 
starting on a fullword boundary: 

i , i 

No. of I I I 
Bytes 11 1 3 1 , I , 
Contents I 161Address of BCD Wamel 

I 

LATACP (Locate Attributes Using ACCESS 
Pointer) 

Given the BCD name of an entry that is a 
subfield of the last entry referred to by 
an ACCESS routine, routine LATACP puts the 
starting address of the attributes in 
register 2 and the dictionary pointer in 
register 3. Register 15 is set to zero. 
(This routine is used to locate qualified 
names. It limits the search of the 
dictionary.) 

If an error is detected, a code is 
placed in register 15: the code is 4 if 
the name was not found, 8 if the name was 
duplicately defined, and 12 if the last 
entry referred to was an elementary item. 
Registers 2 and 3 contain meaningless 
information. The calling sequence is: 

L 1,=A(parameter) 
L 15,=A(LATACP) 
BALR 1",15 

where parameter has the following format 
starting on a fullword boundary: 

, , i 
Wo. of I I I 
Bytes 111 3 I 

I I r 
Contents 10 I Address of BCD Wamel 

I I I 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Note: There .ust have been no call to a 
TAftER routine intervening between routine 
LATACP and the last call to an ACCESS 
rout.ine. 

LATGRP ,Locate Attributes Given Group 
Pointer) 

Given the BCD name of an entry and the 
dictionary pOinter of the group item or 
sect.ion-name of which it is a subfield, 
routine LATGRP puts the starting address of 
the entry's attributes in register 2 and 
the dictionary pointer of the entry in 
register 3. It sets register 15 to zero. 

If an error occurs, it places a code in 
register 15: the code is 4 if the name was 
not found, 8 if the naae was duplicately 
defined, and 12 if the given dict.ionary 
pointer pointed to an elementary item or 
paragraph-naae. Registers 2 and 3 contain 
meaningless information. The calling 
sequence is: 

L 1,=A(paraaet.er) 
L 15,=A(L1TGRP) 
BALR 14,15 

where paraaeter has the following format 
starting on a fullword boundary: 

No. of 
Bytes 

Contents 

, , i 

I I I 
11 3 111 3 
I I I t 
I 121 AddresslOI Group or Section 
I lof BCD I IDictionary Pointer 
I INa_e I I 
" , I 

TABLE HANDLING WITH TAKER 

TA!ER (Table Area !anagement Executive 
Rout.ines) resides permanent.ly in st.orage as 
part of phase 00 and is available to all 
phases to handle tables. 

CONTROL PIELDS 

The three control fields described below 
are set up and used by the TAftER rout.ines 
as aids in the handling of t.ables. 

Licensed !aterial - Property of IB! 

TIS (Table Information Block) 

Por each t.able, there is a TIB in a 
fixed location. A TIB may be reassigned 
when the table for which it was used is 
released. The TIB point.s t.o anot.her 
control field for that table -- the TAR! 
(see below). Each TIB has the following 
format: 

Ro. of 
Byt.es 

contents 

i 

1 
1 I 3 2 2 , 

IEnt.ry ITA!ft ITable IGrowt.h 
ILengthlAddresslLengthlPactor , , 

Entry Length 
number of bytes in a table entry. 

TAft! Address 
address of t.he TAftft for t.he t.able. 

Table Length 
nu.ber of bytes request.ed for t.he 
table (used by the PRI!E routine). 

Growth Pactor 
not used; a table is always increased 
256 bytes at a time • 

TAnn (Table Area nange_ept ftap) 

Por each table there is a TAft! in a 
variable location within a fixed block (the 
TAft! block). Each TAft! points to a table 
and to the TIB for the table. The format. 
of a TAftft is: 

No. of 
Bytes 

Contents 

St.at.us 

i • i 

I I I 
1 I 3 21 21 4 

I I I I 
IStatuslTable IN11M21TIB 
I I Address I I Address 
I , , , 

code indicating the status of the 
table: 

Code 

01 

02 

fteaning 

Indicates that the table has 
been released so t.hat. it.s 
area is available as free 
area. 

Indicat.es t.hat. t.he t.able has 
been set static so that no 
further entries will be .ade. 
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04 Indicates that the table has 
been primed so that entries 
can be made. 

Table Address 
address of the first byte of the 
table. 

If Status Is 
01 

02 or 04 

If status Is 
01 

02 

04 

TIB Address 

!!L!§ 
o 

Humber of bytes used so 
far 

H2 Is 
Length of the freed area 

Humber of unused bytes 
in the table 

Humber of bytes assigned 
to the table 

address of the TIB for the table. 

Note: Since the N1 field is two bytes 
long, the aaximum length of any table 
handled by TAKER is liaited both by the 
amount of storage available to the 
programmer and by the maximum size that can 
be described in two bytes, or 32K-1 
(32,767) bytes. If either limit is 
exceeded, compilation will terminate and an 
error message will be issued. This 
limitation does not apply to the 
dictionary, which uses SYS001 as a spill 
file, or to the RLDTBL table in phase 60, 
or to the CNTLTBL, DATATBL, and OFLOTBL 
tables in phase 61 which are not built by 
TA!ER and hence are limited only by the 
size of storage available. 

!ASTA! (Master TAKM Table) 

The KASTA! contains the characteristics 
of the area in storage assigned to TABER. 
The KASTA! has the following for.at: 
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i 

I Beginning of area 
I 
ILength of area 
I 
IPirst free byte not used so far 
I 
,Length of free area left over 
I 
IPirst TA!! used 

• INext TA!! to be used 
I 
,Number of dictionary sections within the 
I area 

HOW SPACE IS ASSIGHED 

At the beginning of compilation, the 
space between the end of the largest phase 
and the beginning of the "buffer area is 
defined as the main area of storage for 
TA!ER. The !ASTA! is set up for the area. 
If aore space is needed later on, COBOL 
space is allocated (COBOL space is the 
difference in length between the longest 
phase and the current phase). 

i 

I 
I , , 
I , , , 
I , 
I 
I 
I 
I 
I 

If the next phase to process is larger 
than the current phase, the tables which 
are to be passed between phases are packed 
and moved so that none of them are overlaid 
by the current phase. 

within the TAKER area, the tables start 
in lowest storage and the dictionary starts 
in highest storage. The TAMMs are assigned 
contiguously within the TA!! block, and 
their order reflects the storage order of 
the tables to which they point. 

TA!EIN Routine 

TAKEIN is the TA!ER initialization 
routine. It is called during phase 00 
before linking to phase 30. It is also 
called by Phase 01 (for BASIS or COPY) or 
Phase 10. Its operations are as follows: 

Phase 01 Called before any other TAKER 
or 10: routine. Sets up the first 

BASTA! for the table area 
requested at the beginning of 
compilation. Sets up a TAKK and 
TIB for the HASH table (see 
"ACCESS Dictionary Handling 
Routines" at the beginning of 
this appendix). 

Phase 00: Before phase 30, if the 
dictionary was not spilled (that 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

is, if ·no dictionary sections 
were written on an external 
device), no action is taken. If 
the dictionary spilled, TA!EYN 
calls TBGETSPC which tries to get 
more space for dictionary 
sections. If space is available, 
TBBEADIC is called to read back 
as many sections as possible. 

The calling sequence for TAli Ell is: 

L 
BALR 

PRIIII Routine 

15,=1 (T1!!EIN) 
14,15 

Routine PRI!!E allocates space to the 
table named in the calling sequence. The 
following steps are taken in sequence until 
the required space is found: 

1. 1 check is made for the required area 
in the remaining space of the main 
area. 

2. 1 check is made for the required area 
in the space made available because of 
the release of tables by TA!!ER 
called freed area. 

3. An attempt is made to pack the tables 
(eliminating the free bytes between 
the priaed and static tables) to make 
"the main area larger. 

4. A request is made for COBOL space. 

5. The primed tables are packed; that is, 
all of the unused area minus the 
length of one aore entry for each 
table is considered available. 

6. An attempt is made to spill a 
dictionary section (write it on an 
external device). 'Por steps 5 and 6, 
table space is assigned only on a 
single-entry basis. 

yf none of these methods is successful, 
compilation cannot continue. If space is 
found, a TAli!! is created for the new table 
(or is just updated in the case of success 
in step 2). 

The PRI!!E routine can also be called 
internally by other routines just to find 
space. In this case, a TA!!!! is not created 
and the calling routine takes whatever 
action is necessary. 

The calling sequence for PRI!!E is: 

L 1,=A(PARA!) 
L 15,=A(PRIftE) 
BALD 14,15 
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where PARA!! has the following format, 
starting on a fu1lword boundary: 

i 

I 10. of 
Bytes 1 3 2 I 2 

I I 
Contents IEntry ITIB I Requested I Growth 

ILengthlAddresslSize I Factor , , , , 

TBGETSPC Routine 

Routine TBGETSPC is called by routine 
PRI!E to obtain COBOL space. The area 
between the current starting table address 
and the end of the current phase is made 
available to TA!EB routines • 

!!OTDIC Routine 

Routine IIOTDIC reads back into storage a 
dictionary section which has been spilled. 
First, !OTDIC calls the PRIKE routine to 
make space available for the section and, 
then, reads the section back into the space 
made available • 

The calling sequence for !OTDIC is: 

L 15,=A(!OTDIC) 
L 3,=A(DICOT table entry) 
BALR 14,15 

PICSPC Routipe 

Routine DICSPC is called only by an 
ACCESS routine, and requests space for a 
dictionary section. The space is provided 
by an internal call to routine PRI!!E. 
Routine PBI!!E returns the starting address 
of the section in Register 1 and the ending 
address in Register 2. 

The calling sequence for DICSPC is: 

L 15,=A(DICSPC) 
BALI 14,15 

STATYC Rout.ine 

loutine STATIC sets a table static. 
This means that no new entries will be made 
in the table during the rest of the phase • 
It sets the TAK! for the table to static 
format, that is, to the form: 
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i i 
No. of 
Bytes 

I I 
11 3 2 I 2 

, 1 
Contents I021Table ,Used IFree I 

,Address,ByteslBytes, 

is: 

, , , , 

The calling sequence to routine STATIC 

L 
L 
BALR 

1,=1 ('lIB) 
15 ,=A (STATIC) 
14,15 

TABREL Routine 

Routine TABREL releases a table when it 
is no longer needed so that its area can be 
used as free area. It sets the TAftft for 
the table to released format, as follows: 

10. of 
Bytes 

Contents 

i i 

I 1 
11 3 4 1 

I , , 
,01,Table ,Released' 

IAddress, Bytes 1 , , , 

The table address field is set to zero. 
Both the TAftM and the TIB for the released 
table can now be used for another table in 
a call to routine PRlftE. 

The calling sequence for routine TABREL 
is: 

L 1,=A(TIB) 
L 15,=A(TABREL)' 
B1LR 14,15 

IIISBRT Routine 

Routine INSBRT provides for inserting an 
entry into a table. It adjusts the 
displace.ent field of the TAM! for the 
table and returns to the phase the starting 
address (in register 2) and the 
displace.ent (in register 3) of the entry. 

If the area allocated to the table will 
not hold the entry, routine INSERT calls 
the PRIME routine to obtain additional 
space. 

The phases call routine INSBRT with the 
following calling sequence: 

L 1,=A(TIB) 
L 15,=A(INSBRT) 
B1LR 14,15 
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Note: If a table contains variable-length 
entries, the entry length speCified in the 
'lIB .ust be changed before a phase calls 
routine INSBRT. Alternat~vely, the current 
entry length can be placed in register 0 
and the entry length field of the 'lIB set 
to O. When this is done, the number of 
bytes currently occupied by table entries 
is returned to the phase ~n register 3. 

TAISEOP Routine 

Routine TAftBOP is called at the end of 
every phase to reset TABBR switches. It 
also handles the passing of tables between 
phases. 

The calling sequence for TAMEOP is: 

L 15,=A(TA!EOP) 
BALR 14,15 

TBSPILL Routine 

Routine TBSPILL is called by routine 
PRIME, checks for the last dictionary 
section (the section in highest storage), 
and calls routine TBWRITE to spill it in 
order to provide additional storage for 
tables. If the section in highest storage 
is currently being built, the next-to-last 
one will be spilled. 

After the dictionary section is spilled, 
the TBSPILL routine soves the first section 
(the section in lowest storage and, 
therefore, closest to the tables) to the 
area just freed. 

TBWRITE Routine 

Routine TBWRITE is called by routine 
TBSPILL to spill dictionary sections by 
writing them on an external device. the 
TBWRITE routine uses theDICOT table to 
check and indicate the status of dictionary 
sections (see "ACCESS Dictionary Handling 
Routines" in this appendix). 

If a section has never been spilled, 
routine TBWRITE spills it by issuing the 
WRITE macro instruction. If a section has 
been spilled before, but has been changed 
since then, routine TBWRITE issues the 
POINTW macro instruction followed by WRITE 
to put the fresh copy on the external 
device. If a section has been spilled and 
has not been changed since then (that is, 
an exact copy already exists on an external 
device), it is not spilledaqain. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

TBREADIC·Routine 

Routine TBREADIC is called by routine 
MOVDIC to read a dictionary section back 
into storage. 

GETALL Routine 

Routine GETALL is called by the Lister 
phases and phases 60 and 61. Its function 
is to provide space for a table which may 
be in excess of 32K bytes, the normal 
maximum size. This routine requests all 
available table space in a contiguous area. 
This request may be made only when all 
current tables have been set static. The 
tables are packed~ and GETALL passes the 
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starting address and length of the 
remaining table area back to the calling 
phase in registers 0 and 1, respectively. 

All subsequent use of that area is 
handled internally by the phase which 
called routine GETALL, since a call to the 
TABREL routine is the only TAMER call which 
may legitimately follow a call to GETALL in 
the same phase. At the end of the phase 
which called routine GETALL., the area then 
becomes available for normal phase 00 
table-handling procedures. 

In the event that additional space is 
needed after some tables have been 
released, a second call to the GETALL 
routine is issued. TAMER then packs the 
tables again and uses the additional space 
obtained to expand the original GETALL 
area • 
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APPENDIX B. OBJECT MODULE 

This appendix describes the object 
module produced by the compiler for input 
to the linkage editor. The fields in the 
object module are shown in Figure 73 as 
they appear after linkage editing. The 
fields are discussed in separate sections 
as they appear in this figure. 

r------------~----------------------------, I INITl I 
~-----------------------------------------i 
I WORKING-STORAGE I 
~-----------------------------------------~ I DTFs and BUFFERs I 
~-----------------------------------------i 
I TGT I 
~-----------------------------------------i 
I PGT I 
~-----------------------------------------i I LITERALS I 
~-----------------------------------------i 
J REPORT WRITER I 
~-----------------------------------------i I PROCEDURE DIVISION.. I 
I (for sections whose priority is less I 
I than segment limit) I 
~-----------------------------------------i 
I Q-ROUTINES I 
~-----------------------------------------i I COUNT TABLE I 
~-----------------------------------------i I INIT2 I 
~-----------------------------------------i 
I INIT3 J 

I
t-----------;~~;-;~~i-~~;~i--------------1 
~-----------------------------------------i I PROCTAB I 
~-----------------------------------------i 
I SEGINDX I 
~-----------------------------------------i 
I TRANSIENT AREA I 
I (coding for sections whose priority is J 
Igreater than segment limit and which do I 
Inot reside in storage throughout the I 
lentire execution of the program; used I 
lonly for segmented programs) I L ___________ = _____________________________ J 

Figure 73. Storage Map of Object Module 
Fields 

INITIALIZATION 1 ROUTINE (INIT1) 

The Initialization 1 routine begins at 
relative location zero and is constant in 
length for every compilation. It performs 
the following: 
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1. Saves the calling program registers 
and the pointer to its Task Global 
Table or save area. 

2. Sets up address constants for this 
program's Task Global Table~ Program 
Global Table, first instruction to be 
executed, and Initialization 1, 2, and 
3 routines. 

3. Branches to INIT2 if it is a 
subprogram, or to INIT3 if it is a 
main program. 

• 

4. Passes the address of the transient • 
area to INIT2 in a segmented program. 

5. Contains a save area so that the 
program can be reset to the state it 
was left in upon re-entry. 

6. Branches to ILBVOCO COBOL Library 
Subroutine to initialize for 
input/output verbs with VSAM files,. 

The code generated by INIT1 is shown in 
Figure 74. The same block of code at the • 
end of the object module differs in that 
the relative addressing of the object 
module is here shown in a symbolic manner. 

WORKING-STORAGE 

This area contains reserved storage for 
the Working-Storage Section of the Data 
Division. The data items for which VALUE 
clauses were specified have been 
initialized. 

DTF'S AND BUFFERS • 

This area contains data areas from the 
Data Division, including SDTFs, DTFs , 
record areas~ and buffers. Buffers for the 
SORT SDs may be intermixed with DTFs. 

TASK GLOBAL TABLE (TGT) 

The TGT is used to record and save 
information needed during the execution of 
the object program. It consists of a fixed 
and a variable portion. In the fixed 
portion are those fields for which space is 
allocated for every object program. The 
variable portion is tailored to a 
particular object program. The fields in 
the TGT are shown in Figure 75 and are • 
described in alphabetic order following 
the table. 



• 

• 

• 

• 

• 
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r----------------------------------------------------------------------, 
Hexadecimal I 
location I 
0000 INIT1 8ALR 15,0 I 

OOOC 

00A4 

OOAE 

OOBC 

00D8 

BCR 0,0 I 
STM 0,14,SAVEPl Save Registers I 
BC 15"TRANOOO I 

SAVEPl DS 30F Register Save areas for entry I 

TRANOOO L 
L 

L 
'CLI 
BC 
01 

MVI 
BC 

TRAN001 LM 
STM 
LR 

TRAN002 LM 
TM 
BCR 
BCR 
BCR 

ADCONOOO DC 
ADCON001 DC 
ADCON002 DC 

or 
DC 

ADCON003 DC 
ADCON004 DC 
ADCON005 DC 
ADCON006 DC 

DC 
or 

and exit 
12,ADCON003 Load with address of PGT 
14,=V(ILBDMNSO) Get address of byte MAIN. SUB 

13.ADCON004 
0(14),,0 
7,TRANOOl 
SWITCH,X'10' 

0(14),X'FF' 
15. TRAN002 
12,14" SAVEP1+48 
14.12,12(13) 
5,13 
9, 15,ADCONOOO 
SWITCH,X'10' 
1,,9 
15,15 
0.,0 
A (INIT3) 
ACINIT1) 
A(INIT1) 

A (SEGMT) 
A(PGT) 
A (TGT) 
A (START) 
A(INIT2) 
X'C3D6C2C6' 

SWITCH 
Load with address of TGT 

Not a main program 
Set main program switch 
(Displacement is 48 (hex) 
from start of TGT) 

For Subroutine; again save 
registers to comply with 
standard linkage convention 

For main bypass saving of 13 

If program is segmented 

COBF compiling program-name 

DC X'C3D6C2D6' COBO compiling program-name 
if compiled with OPT 

OODC DC X·FOFOFOFO' Version number, level of 
modification number 

OOEO DC X·NNNNNNNN~ Program-id name 
DC A(BLL2) Address of BLL2 if program 
or has Linkage Section 

DC X'OOOO' If program has no Linkage 
Section 

DC X·F9F961F9F961F9F9' 
Date'of compilation 

DC X'F1F242F5F942F5F9' 
Time of compilation start L-_____________________________________________________________________ J 

Figure 74. INIT1 Coding 
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r----------------T------------------------, 
IRelative Address I I 
I (Hex) (Dec) I Field I 
~----------------+------------------------~ 
I 0 0 ISAVE AREA 
I 48 72 I SWITCH 
I 4C 76 I TALLY 

50 80 'SORT SAVE 
54 84 ENTRY-SAVE 
58 88 SORT CORE SIZE 
5C 92 NSTD-REELS 
5E 94 SORT RET 
60 96 WORKING CELLS 

190 400 SORT FILE SIZE 
194 404 SORT MODE SIZE 
198 408 PGT-VN TBL 
19C 412 TGT-VN TBL 
lAO 416 SORTAB ADDRESS 
lA4 420 LENGTH OF VN TBL 
lA6 422 LENGTH OF SORTAB 
lA8 424 PGM ID 
IBO 432 A(INIT1) 
IB4 436 UPS I SWITCHES 
lBC 444 DEBUG TABLE PTR 
lCO 448 CURRENT PRIORITY 
lCl 449 TA LENGTH 
lC4 452 PROCEDURE BLOCK1 PTR 
lC8 456 I Unused 
lCC 460 COUNT TABLE ADDRESS 
IDO 464 VSAM SAVE AREA 
ID4 468 Unused 
lDC 476 COUNT CHAIN ADDRESS 
lEO 480 Reserved 
lF4 500 DBG R14 SAVE 
lF8 504 Unused 
lFC 508 Unused 
200 512 DBG Rll SAVE 
204 516 PCS LIT PTR 
208 520 DBG INF PTR 
20C 524 Unused 
218 536 OVERFLOW CELLS 
beginning of BL CELLS 
Variable- DTFADR CELLS 
length FIB CELLS 
portion DEBUG TRANSFER 

DEBUG CARD 
DEBUG BLL I 
DEBUG VLC I 
DEBUG MAX 
Reserved I 
DEBUG PTR I 
TEMP STORAGE I 
TEMP STORAGE-2 I 
TEMP STORAGE-3 1 
TEMP STORAGE-4 I 
BLL CELLS I 

IVLC CELLS I 
ISBL CELLS I 
1 INDEX CELLS 1 
ISUBADR CELLS I 
IONCTL CELLS , 
IPFMCTL CELLS , 
IPFMSAV CELLS I 
IVN CELLS I 
I SAVE AREA = 2 I 
ISAVE AREA = 3 I L _________ ~~a~s~~~ _______ ~ 

Figure 75. TGT Fields 
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r Rel;ti';; -:~d;;;;j ---- - - - - - - - - - ---~I 
L _(1!~1_. _LQ~cl. -l- __ .l'ie!.d ________ .J 
., I XSA CELLS r 
I I PARAM CELLS I 
I I RPTSAV AREA I 
I ICHECKPT CTR I 

I
I I IOPTR CELLS I 
I I DEBUG TABLE I 
~----------------~------------------------~ 
I Note: The portion of the TGT following I 
Ithe OVERFLOW CELLS consists of 1 
Ivariable-length fields. I L _________________________________________ J 

Figure 75. TGT Fields (continued) 

,BL CELLS 
Base locators. These are fullwords 
containing the addresses of data 
areas in object module field DATA. 
Phases 22 and 21 assign a base 
locator to each block of 4096 bytes 
in the Working-Storage Section and to 
each file in the File Section. 

BLL CELLS 
Base locators for Linkage Section. 
These are fullwords containing the 
addresses of areas passed as a result 
of ENTRY statements, label records, 
or the GIVING option in USE. ' •• ERROR 
clauses. 

CHECKPT CTR 
Four-byte counters used to count the 
numbers of records processed for 
files for which checkpoints are to be 
taken. 

COUNT CHAIN ADDRESS 
Address of the COUNT CHAIN for this 
program. The address is initialized 
to zero if COUNT is specified; the 
address is filled in at execution 
time. 

COUNT TABLE ADDRESS 
Relative address of the COUNT table 
from the beginning of the TGT. The 
COUNT table" which is generated by 
phase 60 or phase 64 if COUNT is 
specified, is located between the 
Q-routines, if any~ and the INIT2 
routine. The count table is used 
only when the program terminates. 

• 

• 

• 

• 

• 
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• 

• 
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CURRENT PRIORITY 
Priority of the segment currently in 
the transient area. If the STATE or 
SYMDMP option is specified, the 
segmentation subroutine (ILBDSEMO) 
inserts the priority in this cell. 
It is initialized to 0 by phase 65. 

DEBUG TABLE 
This table is used by the SYMDMP 
(ILBDMPlO-ILBDMP25), FLOW (ILBDFLWO), 
and STATE (ILBDSTNO) COBOL library 
subroutines. It is built by phase 651 
the format depends on the options 
specified. (See Figure 76: Debug 
Table Formats) 

DEBUG TABLE PTR 
A fullword containing the displacement 
from the beginning of the TGT to the 
DEBUG TABLE field if ~YMDMP, STATE, or 
FLOW option was specified. 

DTFADR CELLS 
DTF address. There is one fullword 
containing the address in the object 
module of each DTF used by the object 
module. 

ENTRY-SAVE 

FIB 

A 4-byte cell used to save the entry 
point of the object program during 
INIT2 and INIT3 execution • 

File Information Block addresses. 
There is one fullword cell pointing to 
the address of the FIB for each VSAM 
file. At initialization time, it is 
changed to contain the address of the 
FIB for that file. 

INDEX CELLS 
Index-name cells for each index name 
in the program • 
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DBG RllSAVE 
contents of register 11. When 
ILBDDBG5, the Dynamic dumping routin.e 
of the Debug control subroutine 
(ILBDDBGO) receives control, it places 
the return address to the inline code 
of the calling program.in register 11. 
Therefore, the contents of register 11 
must be saved before the call to 
ILBDDBGS. 

DBG R14SAVE 
contents of register 14. Phase 51 
generates a call to ILBDDBG4, the Save 
register 14 routine of the Debug 
control subroutine (ILBDDBGO), before 
any instruction which passes control 
outside the COBOL program. The 
address of this instruction is saved 
in this cell by ILBDDBG4. 

DEBUG TRANSFER 
a one-byte cell indicating the DEBUG 
type for a PN. 

DEBUG CARD 
a three-byte cell containing the card 
number. 

DEBUG BLL 
a two-byte cell containing the 
displacement to the BLL cell. 

DEBUG VLC 
a two-byte cell containing the 
displacement to the VLC cell. 

DEBUG MAX 
a two-byte cell containing the maximum 
size of a DEBUG-ITEM. 

DEBUG PTR 
a fullword cell containing a pointer 
used by ILBDBUG to reference the debug 
subscript table. 

PCS LIT PTR 
a fullword cell containing the address 
of the PCS (Program Collating 
Sequence) alphabet. 

I DBG INF PTR 

1 
I 

I 

a fullword cell containing the address 
of the beginning of the debugging 
cells in the variable portion of this 
table • 

Appendix B. Object Module 432.1 



• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material - Property of IBM 

r--------------T--------T-------T-------------------------------------------------------, I options I Length I Byte I Contents I 
~--------------+--------+-------+-------------------------------------------------------~ I If FLOW is 1 4 I 0 I Number of traces requested. I 
I specified: I I 1-3 I Address of table area to be used by FLOW subroutine. I 
~--------------+--------+-------+-------------------------------------------------------i 1 If FLOW and I 24 I 0 I Number of traces requested. I 
I STATE are I I 1-3 I Address of table area to be used by FLOW subroutine. I 
I specified: I I 4-7 I Address of beginning of Q-:routines, or if none, INIT2.1 
I I I 8-11 I Size of Declaratives Section within Procedure I 
I l ' I Division. I 
I I I 12-15 I Address of beginning of PROCTAB in object module. I 
I I I 16-19 I Address of beginning of SEGINDX in object module. I 
I I I 20-23 I Address of end of SEGINDX. I 
~--------------+--------+-------+-------------------------------------------------------i I If FLOW and I 10 I 0-7 I The same as shown for bytes 0-7 for FLOW and STATE. I 
, SYMDMP are J I 8-9 I Hashed compilation indicator. See "PROGSUMTable" in I 
I specified: I I I "Section 5. Data Areas." I 
~--------------+--------+-------+-------------------------------------------------------~ 
I If STATE is V 20 I 0-19 I The same as shown for bytes 4-23 for FLOW and STATE.. I 
I specified:! I I I 
~--------------+--------+-------+-------------------------------------------------------~ 
, If SYMDMP ~ 10 I 0-3 I Unused. I 
I only is ~ I 4-7 I Address of the beginning of Q-routines or, if none" I 
I specified:, I I INIT2. I 
I I I 8-9 I Hashed compilation indicator. See "PROGSUM Table" in I 
I I I I "Section 5. Data Areas." I L ______________ ~ ________ ~ _______ ~ _______________________________________________________ J 

Figure 76. Debug Table Formats 

A(INIT1) 
Address of INIT1 for GOBACK, STOP 
RUN, and EXIT PROGRAM instructions, 
and for segmented coding. 

IOPTR CELLS 
Four-byte cells used when SAME RECORD 
AREA clause is specified. 

LENGTH OF SORTAB 
A halfword.. reserved but not presently 
being used. 

LENGTH OF VN TBL 
Two-byte field containing the length 
of the VNs for the independent 
segment. 

NSTD-REELS 
One-byte field for nonstandard labeled 
reels. 

ONCTL CELLS 
ON control counters. These are 
fullwords that control the execution 
of ON statements. They are 
initialized to zero. There is one 
ONCTL for each ON statement in the 
program. 

OVERFLOW CELLS 
One pointer to each 4096-byte section 
after the first in the TGT, if 
necessary. 

PARAM CELLS 
Parameter area, consisting of 
fullwords. It contains parameter 
lists for certain verb expansions in 
the source program. The size of the 
parameter area is equal to the largest 
number of words required for anyone 
verb·s uses. 

PFMCTL CELLS 
Control counters for PERFORM 
statements. PFMCTL cells are 
fullwords that control the execution 
of PERFORM n TIMES statements. There 
is one PFMCTL cell for each PERFORM n 
TIMES statement in' the program .• 

PFMSAV CELLS 
Saved locations for PERFORM and DEBUG 
statements. These are fullwords that 
contain addresses which enable the 
source program logic to execute 
in-line a paragraph that is also the 
object of a PERFORM statement. There 
is one PFMSAV cell for each PERFORM 
statement in the in-line procedure. 
In addition, there is one full word to 
hold the contents of register 14 upon 
entering a debug packet. Debug 
packets are called by BALR 14,15. 

PGM ID 
An 8-character root segment name. It· 
is used by the COBOL library 
subroutine ILBDSEMO to generate names 
of nonresident segments. 
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PGT-VN TBL 
A fullword pointer to the VN cells in 
the PGT belonging to independent 
segment. 

PROCEDURE BLOCK1 PTR 
A fullword containing the address of 
the first PROCEDURE BLOCK CELL in the 
PGT .. 

RPTSAV AREA 
Six words used to save branch 
addresses during the execution of 
Report Writer routines~ if necessary .. 

SAVE AREA 
Save area for the program. 

SAVE AREA=2 
Save area pointer provided for label­
and error- processing declaratives .. 

I 

SAVE AREA=3 
Registers 14 and 11 save area for 
USE FOR DEBUGGING declaratives. 

SBL CELLS 
Secondary base locators. These are 
full words, set by the execution of a 
Q-routine, each containing the address 
of a field that has a variable 
location because it follows a 
variable-length field. 

SORT CORE SIZE 
Four bytes containing the 
SORT-CaRE-SIZE special register as 
specified in the source program. 

SORT FILE SIZE 
Four bytes containing the 
SORT-FILE-SIZE special register as 
specified in the source program. 

SORT MODE SIZE 
Four bytes containing the SORT-MODE 
SIZE special register as specified in 
the source program. 

SORT RET 
A halfword containing the return code 
from a SORT or MERGE operation. 

SORT SAVE 
A fullword used to save a GN cell 
during the execution of a SORT or 
MERGE RETURN statement. 

SORTAB ADDRESS 
A fullword~ reserved but not currently 
used. 
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SUBADR CELLS 
Subscript addresses. These are 
full words each containing the address 
calculated from a subscripted 
reference. They are filled in at 
execution time, not written as text. 

SWITCH 
A fullword switch.. Only the following 
bits are used. 

Bit 
-0-

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

Meaning 
Set to 1 if SIZE ERROR for ADD 

and SUBTRACT CORRESPONDING 
Set to 1 for TRACE READY; set to 

o for RESET TRACE 
Set to 1 when initialization is 

performed for the program 
Set to 1 if the program is a main 

program; set to 0 if it is a 
subprogram 

Used for SYMDMP. It is set to 1 
by phase 65 if the SYMDMP 
option is in effect for the 
program. This bit is tested by 
the COBOL library Debug Control 
subroutine (ILBDDEGO). 

Used for FLOW. It is set to 1 by 
phase 65 if the flow trace 
option is in effect for the 
program. This bit is tested by 
COBOL library Debug Control 
subroutine (ILBDDBGO). 

Used for STATE. It is set to 1 
by phase 65 if the statement 
number option is in effect for 
the program. This bit is 
tested by the COBOL library 
Debug Control subroutine 
(ILBDDBGO) .. 

Used for OPT. Set to 1 by phase 
62 if optimization has been 
requested for this program. 
This bit is tested by the COBOL 
library SORT subroutine 
(ILBDSRTO). 

Used by IBM DOS Subset American 
National Standard COBOL 
compiler. It is set to 1 in a 
subset compilation to 
differentiate between full and 
subset COBOL object programs. 

PCS bit - indicates alternate progz 
collating sequence in effect. 

Used for segmentation. Set to 1 
by the IBM DOS Subset American 
National Standard COBOL 
compiler if there is 
segmentation in this program. 

Used for SORT.. Set to 0 for V3 
or to 1 for VS. 

Used for STRING and UNSTRING. Set 
to 1 if overflow occurs. 

Unused. 

• 

• 

• 

• 

• 
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• 14 LONGTGT bit. Always set to 1. Bit Meaning 
15 Set to 1 if OCCURS ••• DEPENDING ON !O COUNT switch 

maximum length is to be calculated. 21 TIMER 
Set to 0 if OCCURS ••• DEPENDING ON 22 VERSION 2 compatibility. 
actual length is to be calculated. 23 Used by ILBDSRTO and ILBDCKPO. 

16 Used for LANGLVL option. Set to 1 if Set to 1 on entry to ILBDSRTO; 
LANGLVL(2) , or set to 0 for set to 0 if checkpoint restart 
LANGLVL (1) • occurs. 

17-19 Unused. 24-31 DECIMAL-POINT IS COMMA 

• 

• 

• 

• 
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TA LENGTH 

TALLY 

A halfword initialized. by phase 60 to 
the length of the largest segment with 
a nonzero priority. 

A full word for source program 
reference to the TALLY special 
register. 

TEMP STORAGE 
Variable-length cells analogous to 
WORKING CELLS but used by arithmetic 
procedure instructions. Each must 
start on a doubleword boundary. They 
are allocated by phase 50 in blocks of 
a bytes. 

TEMP STORAGE-2 
Variable-length cells analogous to 
WORKING CELLS but used by 
nonarithmetic procedure instructions. 

TEMP STORAGE-3 
These cells are the same as TEMPORARY 
STORAGE-2., but used for SYNCHRONIZED 
clause handling. They start on a 
doubleword boundary. 

TEMP STORAGE-4 
These cells are the same as TEMPORARY 
STORAGE- 2., but used for table 
handling. They start on a doubleword 
boundary. 

TGT-VN TBL 
A fullword pointer to VN cells in the 
TGT belonging to the independent 
segment. 

UPSI SWITCHES 
User Program Switch Indicators. This 
is an a-byte field containing switches 
that can be tested by a problem 
program. 

VLC CELLS 
Variable-length cells. These are 
halfwords, set by the execution of a 
Q-routine, each containing the current 
length of a variable-length field. 
There is one VLC for each 
variable~length field. 

VN CELLS 
Variable procedure-names. There is 
one fullword VN containing the current 
address of each procedure-name in the 
object module field PROCEDURE that is· 
altered by an ALTER statement or is 
the procedure-name of a paragraph that 
follows a paragraph (or a series of 
paragraphs) which is in the range of a 
PERFORM statement. 

VSAM SAVE AREA 
Fullword pOinter to the save area used 
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by the VSAM COBOL Library Subroutines 
(ILBDVOCO and ILBDVIOO). 

WORKING CELLS 
Variable-length cells used by COBOL 
library subroutines called by the 
generated code. The total length of 
the field is 304 bytes. 

XSA CELLS 
EXHIBIT saved areas. These are 
variable in length and are referred to 
in the coding generated for an EXHIBIT 
statement with a CHANGED option. 
There is one XSA for each operand to 
be exhibited with a CHANGED option in 
the in-line procedure. These areas 
are also used for SORT and RELEASE 
verbs. 

XSASW CELLS 
One-byte EXHIBIT switches. These are 
used as first-time switches for the 
coding generated for the EXHIBIT 
CHANGED statement.. They are also used 
in miscellaneous cases of SORT 
statements and special cases of ON 
statements. 

PROGRAM GLOBAL TABLE (PGT) 

The Program Global Table contains 
address constants and literals referred to 
by procedure instructions. The fields are 
shown in Figure 77. 

r-----------------------------------------, I DEBUG LINRAGE AREA 
I COUNT LINRAGE AREA 
I OVERFLOW CELLS 
I VIRTUAL CELLS 
I PROCEDURE NAME CELLS 
I GENERATED NAME CELLS 
1 SUBDTF ADDRESS CELLS 
I VNI CELLS 
I LITERALS 
I DISPLAY LITERALS 
I PROCEDURE BLOCR CELLS L ________________________________________ _ 

Figure 77. PGT Fields 

DEBUG LINKAGE AREA 
. Eight-byte area which contains the 
linkage for dynamic dumps. The area 
contains the following code: 

L 11 .• =V(ILBDDBG5) 
BR 11 
(2 slack bytes) 

If the SYMDMP option is not specified, 
this a-byte area does not exist. 

COUNT LINKAGE AREA 
Eight-byte area which contains the 
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linkage to the COUNT routine. If the 
COUNT option is not specified., this 
8-byte area does not exist. The area 
contains the following code: 

L 15.,=V (ILBDC710) 
BR 15 
DC lH'O' 

OVERFLOW CELLS 
One pointer to each 4096-byte section 
after the first in the Program Global 
Table. 

VIRTUAL CELLS 
A virtual is a fullword containing the 
address of each unique external 
procedure (the result of an ESD and 
RLD in the object module). It is 
required because of a CALL statement 
to the external procedure or a branch 
to a COBOL library subroutine. 

PROCEDURE NAME CELLS 
Source procedure-names. Each PN cell 
is a fullword containing the address 
of an instruction. It corresponds to 
the procedure-name in the source 
program, except that a source program 
procedure-name which is not referenced 
is not assigned a PN. When OPT has 
been specified on the CBL card, only 
those PNs associated with ALTER and 
DECLARATIVES references receive PN 
cells. 

GENERATED NAME CELLS 
Compiler generated procedure-names. 
Each GN cell is a fullword containing 
the address of an instruction. The 
compiler assigns a GN wherever 
necessary in order to branch around 
generated code statements. When OPT 
has been specified on the CBL card, 
only those GNs associated with AT END 
and INVALID KEY receive GN cells. 

SUBDTF ADDRESS CELLS 
SDTF addresses. Each SDTFADR is a 
fullword containing the address of an 
SDTF in the "DTFS and BUFFERs" field 
of the Object Module. There is one 
SDTFADR cell for each SDTF generated 
by the compiler. 

VNI CELLS 
Variable procedure-name initialization 
cells. There is one VN for each 
variable procedure-name. It contains 
the initial address and is used to 
initialize the VN locations in the 
Task Global Table. 

LITERALS 
Literals that are referred to by 
instructions,. Duplicate literals are 
deleted during phase ~O or 62 
processing. The literals are variable 
in length. 

DISPLAY LITERALS 
Literals that are referred to by 
calling sequences, rather than by 
instructions. Duplicate literals are 
deleted during phase 60 or 62 
processing. The literals are variable 
in length. 

PROCEDURE BLOCK CELLS 
Each cell is a fullword containing the 
address of a Procedure Block. The 
compiler assigns these cells when OPT 
is specified. 

REPORT WRITER 

See "Appendix C: Report Writer 
Subprogram." 

PROCEDURE DIVISION 

This area contains the generated code 
for the Procedure Division of the source 
program. If the program is segmented" the 
root segment is loaded here (see "Transient 
Area" in this appendix). 

Q-ROUTINES 

Q-routines are special routines 
generated for data items described by the 
OCCURS, ••• DEPENDING ON option. The function 
of these routines is to update the length 

r---------------------------------------------------------------------------------------, 
IINIT2 ST 13,008(0,5) For subroutine only: chain I 
I ST 5,004(0,13) save area of called and calling programs4 I 
I L 2,=V(ILBDMNSO) In case program was entered I 
I CLI 0 (2) ,X' 00' from a secondary entry point., I 
I BCR 7,9 check whether it is a main I 
I MVI 0(2),X·FF' or a SUbprogram. I 
I 01 SWITCH~X'10' I L _______________________________________________________________________________________ J 

Figure 78. INIT2 Coding 
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of the variable-length data item when that 
length changes and to update the location 
of the field which follows it. The actual 
output of a Q-routine is a new value in the 
appropriate VLC cell of the TGT and the 
corresponding SBL cell (see the description 
of the TGT in this chapter for the meaning 
of these cells). 

The Q-routine only updates the pointers; 
it does not change the contents of the data 
area involved. For this reason~ if the 
OCCURS ••• DEPENDING ON area is followed by 
another field within the same 01-level item 
and if the OCCURS ••• DEPENDING ON area 
becomes longer, the information that had 
immediately followed the area before it 
changed is now no longer accessible. The 
pointer to it in the SBL has been moved. 
The source programmer can avoid a loss of 
data by moving it out of the SBL field 
before any change in the value of the 
DEPENDING ON object and moving it back 
after the change. This problem does not 
arise between one 01-level item and the 
next~ because each 01 field of data is 
allocated enough space for the maximum 
number of occurrences. 

The generating of Q-routines is 
discussed under "Q-routine Generation" in 
the Phase 22 chapter • 

COUNT TABLE 

The COUNT table is used by the COBOL 
library subroutine ILBOTC30. It contains 
entries for each procedure-name and source 
verb. This table is present only if COUNT 
was specified. The format of each entry 
is: 

Byte 
o 

1 

Contents 
Identification code 

Code 
00 

01 
02 

Meaning 
end of table 
procedure-id 
verb-id 

Length of entry. If byte 0 
contains 00" this byte 
contains zero. 
Card number 
Block number 
If byte 0 contains 01, these 
bytes contain zeros. 
If byte 0 contains 02~ the 
block number of the count 
block for executable verbs; 
the count block is 00 for 

.This field is not present if byte 0 
contains 00. 
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non-executable verbs. 
.7 If byte 0 contains 02~ the 

verb number (PL-code) 

or 

.7 to n+1 If byte 0 contains 01, the 
EBCDIC name of the procedure 

INITIALIZATION 2 ROUTINE (INIT2) 

The Initialization 2 routine is 
generated by phase 60 or 64 and performs 
the following operations: 

1. stores the address of the Task Global 
Table for this program (pointed to by 
register 13) into the Save Area of the 
Task Global Table of the calling 
program. 

2. Stores the location of the Save Area 
of the Task Global Table of the 
calling program into the Save Area of 
this program's Task Global Table. 

3. Determines if this module is a main 
program or a subprogram in the run 
unit and sets a switch accordingly. 

The code generated by INIT2 is shown in 
Figure 78. Symbolic addressing has been 
substituted in some instructions (see the 
INITl coding above). 

INITIALIZATION 3 ROUTINE (INIT3) 

The Initialization 3 routine is executed 
whenever the program is entered. It is 
generated by phase 60 or 64 and immediately 
checks the SWITCH field in the TGT to 
determine whether this is the first time 
the module was entered. If so, it performs 
the following operations: 

1. Call library routine ILBDPRMO for 
initialization required by any 
object-time parameters specified. 

2. If the program contains USE FOR 
DEBUGGING declaratives, initialize 
#TDBGTRA and #TDBGCRD in TGT debugging 
information fields. 

3. Initialize the VN locations in the 
Task Global Table from the associated 
VN locations in the Program Global 
Table. 

4. Relocate each address constant in the 
Task Global Table and the Program 
Global Table to its absolute location. 
(Before the execution of this routine, 
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the addresses are relative to the 
beginning of the program.) The 
relocation of the address constants 
for this program (or for only the root 
segment in a segmented program) is 
done by adding the absolute location 
of the first instruction in the 
program (Initialization 1 routine), 
which is in general register 11, to 
the relative addresses. If the high 
byte of an ADCON is not zero, the 
address of the transient area 
(contained in register 10) is used as 
a relocation factor. If OPT is 
specified, the addresses contained in 
the PROCEDURE BLOCK CELLS in the PGT 
are processed as follows: If the 
program is not segmented, RLD-text is 
generated for the PROCEDURE BLOCK 
CELLS. If the program is segmented" 
all PROCEDURE BLOCK CELLS are 
relocated by INIT3. 

5. Load and BALR to the addresses of 
Q-.routines to initialize the VLC and 
SBL cells in the TGT for OCCURS ••• 
DEPENDING ON fields that depend on an 
item in Working-storage. 

6. Load permanent base registers for BLs 
assigned to the program and, if OPT is 
speCified, for BLs, BLLs and OVERFLOW 
CELLS. 

7. If the program contains sequential I/O 
DTFs, call ILBDSIOl to initialize 
them. 

8. 

9. 

Branch either to the first executable 
instruction of the object program, or 
to the instruction following the BALR 
to the Initialization 2 routine in the 
coding generated for an ENTRY 
statement. 

If the module was entered previously, 
INIT3 resets the program to the state 
it was left in the last time it was 
exited (from the register save area in 
INIT1). 

The code generated by INIT3 is shown in 
Figure 79. Symbolic addressing has been 
substituted in some instructions (see the 
INITl coding above). 

FLOW TRACE TABLE 

The Flow trace table is used by the 
COBOL library subroutine (ILBDFLWO), if 
FLOW has been specified. 
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The compiler only allocates the area for 
the table, the size of which is dependent 
on the number (n[n) of traces requested: 
the COBOL library SUbroutine (ILBDFLWO) 
makes the entries in the table. 

PROCTAB TABLE (PROCTAB) 

The PROCTAB table is used by the COBOL 
library subroutine (ILBDSTNO). It contains 
entries for all the card numbers and verb 
numbers in the COBOL program. The format 
of each entry is: 

Byte Contents 
0-2 Card number and verb number.. The 

verb number is contained in the 
last 4 bits of byte 2. 

3-4 Displacement of the verb within 
the program fragment. 

SEGINDX TABLE (SEGINDX) 

The SEGINDX table is used by the COBOL 
library subroutine (ILBDSTNO). It contains 
an entry for each fragment of the program; 
these entries are wirtten in ascending 
order of priority in the object module. 
The format of each entry is: 

Byte 
o 
1-3 
4-6 

7-9 

Contents 
Priority. 
Program fragment address,. 
Displacement from start of 

PROCTAB table of first PROCTAB 
entry for this program 
fragment. 

Displacement from start of 
PROCTAB table of last PROCTAE 
entry for this program 
fragment. 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material - property of IBM 

r---------------------------------------------------------------------------------------, 
IINIT3 ST 14,054(0,13) Save entry point to go to after INIT3 
I (See Note) 
I 
I 
I 
I 
I 
I 
I 
ITRAN003 
I 
I 
I 
I 
)TRAN004 

BALR 
TM 
BC 
L 
LM 
L 
BCR 
OI 
TM 
BNO 
L 
LA 
BALR 
LA 

15,0 
SWITCH,X"20' 
14,TRAN003 
O,SAVEP1+48 
2, 13.SAVEP1+50 
14,054(0,13) 
15,14 
SWITCH,X'20' 
SWITCH, TGTMAIN 
TRAN004 
l5,=V(ILBDMNSO) 
15,010(0,15) 
14,15 
6,4 

Register 11 used as base 

Restore registers to what they were on last exit 

Relocate OVERFLOW, PN, GN, SUBDTF, and VNI cells of the PGT. 

If OPT is specified and the program is segmented, relocate all PROCEDURE BLOCK 
CELLS in the PGT. 

Relocate OVERFLOW, BL, and DTFADR cells of the TGT. 

Call Q-routine for OCCURS ••• DEPENDING ON fields which have their object in 
working-storage. 
If any sequential I/O DTFs exist, call ILBDSI02 to initialize them. 
Load base locators. 

Call initialization of checkpoint routine. 

L 14,054(13) 
BCR 15,14 

~---------------------------------------------------------------------------------------i I ~ If the SYMDMP, FLOW. STATE" or COUNT option is in effect., the following I 
linstructions are interposed between the first instruction (ST 14,054,)0.13» and I 
Ithe second instruction (BALR 15,0) of INIT3 coding. I 
I I 
I L 15,=V(ILBDDBGO) I 
I BALR 14,15 I 
I I 
lIn addition, if COUNT is in effect, the following instruction is added after the BALR: I 
I I 
I DC H 'number of verbs blocks' I L _______________________________________________________________________________________ J 

Figure 79. INIT3 coding 

TRANSIENT AREA (SEGMENTED PROGRAM) 

This area contains object modules of 
program segments of a higher priority than 
the segment limit (49 by default). The 
segments are compiled in ascending order of 
priority number, and the root segment is 
compiled last. If OPT is specified, Phase 

64 compiles the root segment first and then 
the other segments. (The root segment is 
stored in the Procedure Division area of 
the object module, as explained above.) 
Assuming the name of the program is 
SORTEST, and the segments are of priorities 
51, 52, and O. the object module produced 
by the compiler has the following format: 
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PHASE SORTEST,ROOT 
ROOT SEG!BWT (Object deck for the root 

seg_ent) 

PHASE SORTBS51,* 
IWDEPEIDEIT (Object deck for segaent of 
SEGBEBT priority 51) 

IBDEPEBDEBT 
SEGB!IT 

PHASE . SORTES52,SORTES51 
(Object deck for segment of 
priority 52) 
BITRY SORT!ST 

If no root segaent is specified, one is 
generated by the co.piler • 

Licensed Baterial - Property of IDB 

A root seg_ent consists of the Data 
Division specified areas, including Report 
writer routines, Q-routines, Global Tables, 
IWIT1, IIIT2, IIIT3, and Procedure Division 
coding for sections of a priority less than 
the seg_ent li_it. 

Bach nonresident seg_ent will be loaded 
into the transient area when necessary. 
The transient area is large enough to 
accommodate the largest segaent with a 
nonzero priority. 
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APPENDIX C; REPORT WRITER SUBPROGRAB 

This appendix describes the Report 
Writer Subprogram (RIS), its structure, 
elements, and r$sponse to verbs in the 
Procedure Division. The RWS is generated 
by phase 12 from statements in the Report 
Section of the Data Division. The 
operation of phase 12 and associated 
activities in other phases are described in 
the "Phase 12" chapter. 

If OPT is specified, the code generated 
for the Report Writer Subprogram is 
optimized for procedure-name addressability 
and register usage by phases 62, 63, and 64 
in the same manner as the code generated 
for the other parts of the Procedure 
Division is optimized. The operation of 
phases 62, 63 and 64 is described in the 
chapters "Phase 62," "Phase 63," and "Phase 
64." 

STRUCTURE OP THE REPORT WRITER SUBPROGRA! 
.!!!§1. 

Each RWS is a complete subprogram which, 
when executed, produces a report according 
to the specifications coded in one RD 
statement and its associated group and 
elementary ite.s. The RWS has a fixed 
logical structure; that is, it contains 
fixed, parametric, and group routines in a 
prescribed order and quantity. In certain 
cases, dummy routines are inserted to 
maintain the structure. The RWS produced 
contains all linkages and exits needed. 
Each routine refers to the compiler­
generated card number of its respective RD. 
This is reflected when LISTX is in effect. 
~igure 80 shows the logi~ of a Report 
Writer Subproqram. The coding in the boxes 
is intended to be indicative rather than 
comprehensive. 

ELE!ENTS OF A REPORT WRITER SUBPROGRA! 
J!t!ll 

An RWS includes data items and three 
types of routines: fixed, parametric, and 
group. The data items are assigned special 
data-names; these can be either COBOL 
words, which may be used in the source 
program, or nonstandard words, which may 
not. These routines and data-names are 
discussed below, together with the special 
internal Report Writer verbs generated by 
the compiler. 
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PIXBD ROUTINES 

Fixed routines never vary in logical 
content. Phase 12 generates one and only 
one copy of each of them after all of the 
statements under an RD have been scanned. 
The three fixed routines are 1ST-ROUT, 
LST-ROUT, and IRT-ROUT. 

1ST-ROUT Routine 

This routine causes the first headings 
to be printed by calling on the RPR-ROUT 
and the CHP-ROUT routines. Routine 
1ST-ROUT is executed when either GEIERATE 
Report-name or the first occurrence of 
GEIERATE Detail-name is encountered. 

LST-ROUT Routine 

• 

• 
This routine terminates the report. It • 

causes the highest-level control break (by 
setting CTL.LVL to 1) and then causes the 
final footings to be printed by calling 
routines CFF-ROUT and RPF-ROUT. Routine 
LST-ROUT transfers control to LAST-ROLL, 
Which provides return linkage to the main 
program. (LAST-ROLL is the nase of a STORE 
instruction located just before the 
ROL-ROUT routine. It is not itself an RIS 
routine.) Control then falls through to 
the ROL~ROUT routine. 

'RT-ROUT Routine 

This routine writes a record from the 
output work area, RPT.RCD. It then moves 
blanks to eTL.CHR and to RPT.LII. This 
routine contains two sets of coding if the 
program specifies two output files. The 
programmer may suppress printing of a line 
by coding "!lOVE 1 TO PRINT-SWITCH". 

PARA!ETRIC ROUTIMES 

Parametric routines are generally fixed 
in structure but vary according to the data 
obtained from the source (01-49 level) 
statements. They may also include 

• 

• 



• 

• 

• 

• 

• 

stateaents or blocks of statements that are 
repeated as needed. Bxcept as noted under 
USn-ROUT, RLS-ROUT, and ALS-ROUT, the RIS 
contains one and only one copy of each 
parametric routine. The nine parametric 
routines are discussed in the following 
paragraphs. 

usn-ROUT Routine 

This routine adds the operands of all 
sun clauses that either have UPON (this 
detail-name) or that appear as SOURCB items 
in a TYPE IS DETAIL group to as many 
sua-buckets as required. A sua-bucket is a 
work area which Ilay. be given a data-nalle by 
the prograaaer or else is assigned an 
S-point name by the coapi1er. (S-point 
nalles are described under "Nonstandard 
Data-naaes" in this appendix.) Phase 12 
generates one usn-ROUT routine for each 
DET-ROUT routine. If there is no DET-ROUT 
routine in an RIS, no usn-ROUT routine is 
generated. 

CTB-ROUT Routine' 

This routine acts as a control break 
supervisor. It tests for a change in value 
of a control field, always beginning with 
the highest level and continuing until 
either the lowest level is tested or a 
control break occurs. A break causes 
control to be passed to the ROL-ROUT 
routine, leaving the current control level 
number in location CTL.LYL. The CTB-ROUT 
routine contains one block of coding for 
each control level. 

ROL-ROPT Routine 

This routine adds SUM-clause operands 
originally defined in another control 
group. It starts with the lowest level and 
continues until the level number of the 
current block is equal to the value found 
in CTL.LVL. At this point, control is 
transferred to the lowest level CTP-ROUT 
routine. Routine ROL-ROUT contains one 
block of coding for each control level. 
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1ST-ROUT Routipe 

This routine .oves the current contents 
of sum-buckets to control-field save areas 
and sets the sum-buckets to zero for all 
control levels just processed by the 
ROL-ROUT routine. The RST-ROUT routine 
contains one block of coding for each 
control level. Ihen the level nuaber of 
the block being executed is equal to the 
value in CTL.LYL, control is returned to 
the routine that called the CTB-ROUT 
routine. 

SlY-ROUT Routine 

This routine moves the current control 
name contents to a save-area and the 
previous control naae values to the current 
control naaes. 

RET-ROUT Routine 

This routine resets the control names to 
their current va1u~s • 

lote: Routines SAY-ROUT and RBT-ROUT are 
used only when processing TYPE IS COITIOL 
POOTIIG or TYPE IS COITROt POOTIIG PIlAt 
report groups. Therefore, any source 
control name areas contain the previous 
value (i.e., the value prior to the control 
break). 

INT-ROUT Routipe 

This routine sets initial values of all 
switches, counters, and SUn-names 
(data-names or S-point names). Routine 
INT-ROUT is called when an initiate 
statement is encountered. 

ItS-ROUT Routipe 

This routine deter.ines the line spacing 
for absolute lines. The ALS-ROUT routine 
is generated only if the ID entry contains 
a PAGE LIMIT clause • 
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(I N ITIA TE repott-name) 

REPORT-CALL INT-ROUT-----------------t-----0 

(GENERATE report-name) 

REPORT-CALL 1 ST-ROUT------------------tt-__ 
REPORT-CALL CT8-ROUT'----------------+--~!!IiIIL!I" .... 
REPORT-CALL USM-ROUT (for each detail In report, in order of sequence)-+-........... 

(GENERATE detail-name) 

REPORT-CALL DET-ROUT (for this detall),-----------+--... 

(TERMINATE report-name) 

REPORT-CALL LST-ROUT 
I 

? 
1ST-ROUT 58 LST-ROUT r---

REPORT-SAVE-2 REPORT-SAVE-6 
IF FRS.GEN NOT = 0 IF FRS.GEN = 0 
REPORT-RETURN-2. REPORT-RETURN-6. 
REPORT-CALL WRT-ROUT MOVE 1 to Cll. LVL, TER. COD 
MOVE 1 TO FRS. GEN REPORT-CALL (LAST-ROLl.) 

*MOVE 1 TO PAGE-COUNTER REPORT-CALL CFF-ROUT 
REPORT-CALL RPH-ROUT MOVE 2 TO TER.COD 
REPORT-CALL CHF-ROUT-- REPORT-CALL PGF-ROUT 
REPORT -RETURN-2 GO TO RPF-ROUT 

~ RPF-ROUT 

CHF-ROUT 02-coding 
REPORT-CALL WRT-ROUT 

REPORT -SAVE ... 3 REPORT - RETURN-6 
02-cocllng 

GO TO CTH-ROUT (highest 
leveO or (If no • ~ SA controls exist) 
REPORT -RETURN-3 PGH-ROUT 

02-codlng 
IF L1N.SAV = 0, GO TO , (GNNN) ELSE MOVE 
LIN. SAY TO A8S. LIN 

RPH-ROUT * REPORT-CALL ALS-ROUT 
REPORT-CALL WRT-ROUT-

~ 
REPORT-SAVE-4 (GNNN) 

02-cocling MOVE 0 TO L1N.SAV, 
GO TO PGH-ROUT FRS.GRP, GRP.IND 5A 

REPO RT - RETURN-" 
*Generated only If there is a PAGE clause. 

(LAST-ROLL) 

REPORT-SAVE-2, then 
fa II through to 
ROL-ROUT routine I 

1 6 
CFF-ROUT 

REPORT -SAVE-3 
02-codlng 

REPORT-RETURN-3 

l 
PGF-ROUT 

REPORT -SAVE-4 
02-codlng , 

IF TER. COD = 2 REPORT-
RETURN-". 

REPORT-CALL WRT-ROUT 
GO TO PG H-ROUT -, 

I 

58 

Figure 80. Logic of the Generated Report Writer Subprogram (Part 1 of 4) 
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DET-ROUT (for this detail group) 

REPORT-SAVE-1 

REPORT-CALL lST-ROUT-~"""01 
REPORT-CALL CTB-ROUT-..-..oII----...... "-;....--------_ 

2 

REPORT-CALL USM-ROUT--+--.., 
02-codlng 

REPORT - RETURN-l 

3 

USM-ROUT (for this DET-ROUl) 

REPORT -SAVE-2 
for each statement with UPON 
clause whose oblect Is this 
DE and each statement with 
SOURCE-SUM correlation; 

ADD operand TO sum bucket. 

(may be more than one operand 
or sum bucket) 

REPORT - RETURN-2 

·Source-control Is the name 
specified In the CONTROL 
claus. of the source program. 

··Contral-fleld save area name. 

• 
CTB-ROUT 

REPORT -SAVE-2 
MOVE OTO 
CTl.lVl. IF FRS.GEN NOT- 2 kV 
MOVE 2 TO FRS.GEN GO TO RST-ROUT- 8 

(highest level) 

one set 
per 
control 
level 

ADD 1 TO cn. lVL 
IF source-control· 
NOT = -nnnn*· 
MOVE 0 TO GRP .IND 
GO TO ROL-ROUT ---~-

(after lowest level) 

REPO RT - RETURN-2 

one set 
per 
control 
level 

ROl-ROUT 

(lowest level) 

ADD (this level bucket) 
TO (higher level bucket) 
IF (this level-number) = 

Cn.LVl 
RPT-CAlL SAV-ROUT--+-..... 11 
GO TO (lowest level) 
CTF-ROUT-----~ ... 7 

(next-higher level) 

REPORT - RETURN-2 

Figure 80. Logic of the Generated Report Writer Subprogram (Part 2 of 4) 
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RST-ROUT 

(lowest level) 
IF FRS.GEN=l RPT-RETURN-3. 
MOVE 0 TO sum bucket. 
MOVE source-control"'*TO 

-nnnn."'** 
IF this level number-Cn. LVL 
REPORT-RETURN-2. 
(next higher level) 

REPO RT - RETURN-2 

If 2 files, 
code 
repeated 

WRT-ROUT 

RPT-SAVE-5 
WRITE FILE-NAME RECORD-NAME 
(-nnnn) FROM RPT. RCD AFTER 
ADVANCING LlN.NUM LINES 
GO TO (GNBB). 

L........I--(GNAA) RPT-SAVE-S 
If 2 files, WRITE FILE-NAME RECORD-NAME 
code (-nnnn) FROM RPT. RCD AFTER 
repeated ADVANCING COl LINES. 

MOVE 0 TO LINE-COUNTER 
ADD 1 TO PAGE-COUNTER. * 

(GNBB) MOVE SPACES TO RPT . LIN 
MOVE 0 TO LlN.NUM 
RPT-RETURN-S 

Note: All calls of the WRT-ROUT routine are 
not shown. Other routines call it as 
often as necessary to print all output 
lines to be produced. 

*Generated only If there is a PAGE clause. 
**Source-control is the name specified in the 

CONTROL clause of the source program. 
***Control-fleld save area name. 

CTF-ROUT (lowest level) 

02-coding 
IF (this level number)=CTL.LVL 

RPT-CALL RET-ROUT'-------f-----.t 
GO TO (this level) CTH-ROUT.,----f--..., 
GO TO.(next higher level) CTF-ROUT 

CTF-ROUT (highest level) 

RPT-CALL RET-ROUT-------+--+_~ 
IF TER.COD=O GO TO 
CTH (highest level) •. --------t--, 
GO TO RST-ROUT .. -------+_+_+-...... 

CTH-ROUT (highest level) 

CTH-ROUT (control break level) 
02-codlng 

GO TO (next lower level) CTH-ROU 

CTH-ROUT (next lower level) 

CTH-ROUT (lowest level) 
GO TO RST-ROUT.--------I---.. 

Pigure 80. Logic of the Generated Report Writer Subprogram (Part 3 of 4) 
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ALS-ROUT* 

REPORT -SAVE-S 
IF LINE-COUNTER Ie 0 MOVE 1 TO 

LINE-COUNTER. 
MOVE 1 TO FRS.GRP 
SUBTRACT LINE-COUNTER FROM 

ABS. LIN GIVING LIN. NUM 
MOVE ABS. LIN TO LINE-COUNTER. 
REPORT - RETURN-5 

RLS-ROUT* 

REPORT-SAVt-5 
IF II NE-COUNTER -= 0 MOVE 1 TO 

LINE-COUNTER. 
IF LINE-COUNTER lESS THAN 

(Integer for FIRST DETAIl.) 
SUBTRACT LINE-COUNTER FROM 

(FIRST DETAil MINUS 1) GIVING LIN. NUM 
MOVE (FIRST DETAil MINUS 1) 
TO LINE-COUNTER. 

IF FRS.GRP Ie 0 ADD 1 TO 
LINE-COUNTER ADD 1 TO 
LlN.NUM. 

REPORT -RETURN-5 

Note: Not all calls to ALS-ROUT and 
tt:r-'ROUT are lhown Ilnce each routine 
will be called al many times as necessary 
to determine line spacing. 

*Generated only If there il a PAGE clause. 
**Source-control Is the name Ipeclfled In the 

CONTROL clause of the source program. 
***Control-field lOve area name . 

One for 
each 
control 
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REPOR-T -SAVE-5 
MOVE source-control·* (CTB 

value) TO -nnnn"· 
MOVE -nnnn+ 1 

(value previous to CTB) 
TO source-control. 

REPO RT - RETURN-5 

RET-ROUT 

REPORT -SAVE-5 
One for MOVE -nnnn*** TO 
each lource-control. ** 
control 

REPORT-RETURN-5 

INT-ROUT 

REPORT -SAVE-2 
MOVE 0 TO CTL. LVL, PRINT SWITCH, 

GRP.IND, FRS.GEN, TER.COD, 
FRS. GRP, LIN. NUM, ABS. LIN, 
LIN. SAV I & a II lum counters 

·MOVE 0 TO LINE-COUNTER 
* MOVE 1 TO PAGE-COUNTER 

REPORT - RETURN-2 

Pigure 80. Logic of the Generated Report Writer Subprogram (Part 4 of 4) 
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!iLS-ROUT Routine 

This routine determines the line spacing 
for relative lines. Routine RLS-ROUT is 
generated only if the RD entry contains a 
PAGE LIMIT clause. 

GROUP ROOTINES 

Phase 12 generates one group routine for 
each 01-level record description 
encountered. The group routine selected is 
determined by the TYPE clause of the 
01-level statement. The codinq within the 
routine varies according to the 01-49-level 
statements associated with it. An 01-level 
elementary item contains all necessary 
information and hence results in a complete 
group routine. 

If any of the group routines, except as 
discussed under DET-ROUT, CTH-ROUT, and 
CTF-ROUT routines, is not generated because 
there is no corresponding 01-level 
statement, phase 12 supplies a dummy 
routine to maintain the fixed logical 
structure of the RWS. The nine group 
routines are discussed in the following 
paragraphs. 

RPH-ROUT Routine 

This routine produces the report 
heading. There is one RPR-ROUT routine in 
an RWS; it results from a TYPE IS REPORT 
HEADING group. 

RPF-ROUT Routine 

This routine produces the report 
footing. There is one RPF-ROUT routine in 
an RiS; it results from a TYPE IS REPORT 
POOTING group. 

CTH-ROUT Routine 

This routine produces the control 
headings. There is one CTH-ROUT routine 
for each control (except PINAL) in the 
source program. It results from a TYPE IS 
CONTROL BEADING group. If there is no such 
group, a dummy CTH-ROUT routine is 
generated for each control below the 
highest (PINAL) level. If, however, there 
are no controls (again, except FINAL) , 
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there is neither an actual nor a dummy 
CTH-ROUT routine generated. 

CT'P'-ROUT Routine 

This routine produces the control 
footings. There is one CTF-ROUT routine 
for each control (except PINAL) in the 
source program. It results from a TYPE IS 
CONTROL POOTING group. If there is no such 
group, a dummy CTP-ROUT routine is 
generated for each control below the 
highest (FINAL) level. If, however, there 
are no controls (again, except PINAL), 
there is neither an actual nor a dummy 
CTF-ROUT routine generated. 

CHF-ROOT Routine 

This routine produces the heading for 
the highest (FINAL) level control. There 
is one CHF-ROUT routine in an RWS. It 
results from a TYPE .15 CONTROL HEADING 
PINAL group. If there is no such group 
defined, or if there is no CONTROL clause 
in the program, a dummy CDF-ROUT routine is 
generated. 

CPP-ROUT Routine 

This routine produces the footing for 
the highest (P!NAL) level control. There 
is one CPP-ROUT routine in an RWS. It 
results from a TYPE IS CONTROL POOTING 
FINAL group. If there is no such group 
defined or if there is no CONTROL clause in 
the program, a dummy CPF-ROUT routine is 
generated. 

PGH-ROtJT Routine 

This routine produce~ the page headings. 
There is one PGH-ROUT routine in an RWS; it 
results from a TYPE IS PAGE HEADING group. 

PGF-ROUT Routine 

This routine produces the page footings. 
There is one PGF-ROVT routine in an RWS; it 
results from a TYPE IS PAGE FOOTING group. 

• 

• 

• 
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DET-ROUT Routine 

This routine produces a detail line (or 
group of lines) of the report. There is 
one DFT-ROUT routine for each TYPE IS 
DETAIL group. If there is no such group in 
the source program, there is neither an 
actual nor a dummy DET-ROUT routine 
generated. 

DATA-NA!!ES 

Report Writer data-names are generated 
to identify counters, switches, and control 
fields. There are two types of data-names 
used in an RWS, COBOL word data-names and 
nonstandard data-names. 

COBOL Word Data-names 

The COBOL word data-names follow the 
rules for coding COBOL names and are 
accessible to the source programmer. They 
are PAGE-COUNTER, LINE-COUNTFR, and 
PRINT-SWITCH. 

PAGE-COUNTER: A counter generated only if 
there is a ~AGE LIMIT clause in the RD 
entry. There can be only one PAGE-COUNTER 
in an RWS. If present, it is initialized 
to 1 by the INT-ROUT routine and used by 
the WRT-ROUT routine. 

LINE-CODNTER: A counter generated only if 
there is a PAGE LIMIT clau~e in the RD 
entry. There can be only one LINE-COUNTER 
in an RWS. If present, it is initialized 
to zero by the INT-RODT routine and reset 
to zero by the WRT-ROUT routine for each 
new page. 

PRINT-SWITCH: A 1-byte switch generated by 
Phase 12 for any program that contains a 
Report Section. (It may then be used by 
any RiS generated for that program.) It is 
set to 0 by the INT-ROUT routine, 
indicating that the current line is to be 
printed. The source programmer can use 
PRINT-SWITCH to suppress printing of a 
report group by coding "MOVE 1 TO 
PRINT-SWITCH". 

Nonstandard Data-names 

The nonstandard data-names contain the 
special character "." or begin with a 
hyphen; they cannot, therefore, be used by 
the programmer. Data-names in the form, 
"-.nnnn" (for example, E.0001) and 
control-field save area names have no limit 
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and are uniquely numbered; the other nine 
appear once per report. The nonstandard 
data-names are: 

CTL.LVL: A counter used by the CTB-ROUT, 
ROL-ROUT, CTP-RODT, and RST-ROUT routines 
to coordinate control break activities. It 
is initialized to 0 by the INT-RODT routine 
and set to 1 by the LST-kOUT routine. 

FRS.GEN: A one-byte switch used by the 
1ST-ROUT and CTB-RODT routines to ensure 
that routine 1ST-ROUT is executed once 
only. After the 1ST-ROUT routine is 
finished, FRS.GEN has a value of 1; after 
routine CTB-ROUT is executed, the value is 
2. PRS.GEN is also tested by routine 
LST-ROUT to determine whether a TERMINATE 
was coded without an earlier GENERATE. 

GRP.IND: ! work ~rea consisting of 1-byte 
switches. There is one switch for each 
GROUP INDICATE clause in a TYPE IS DETAIL 
group. The switches are turned on by the 
CTB-ROUT routine and individually tested by 
DET-ROUT routines after control or page 
break activities so that items specified in 
a GROUP INDICATE clause will be .oved to 
the output line work area. The switches 
may be trAated as a group or individually, 
as follows: 

a. GRP.IND: Group name (01-level) 
for a set of GF.nnnn names. It is 
set to 0 after a page or control 
break hy the PGH-RODT or the 
CTB-ROUT routine. 

b. GP.nnnn: Elementary names 
(02-level) following the GRP.IND. 

They are tested and, if zero, set 
to 1 by the DET-ROUT routine for a 
~pecific TYPE IS DETAIL group. 
Each GP.nnnn represents one 1-byte 
switch. 

TER.COD: A 1-byteswitch tested by the 
PGF-ROUT routine to prevent printing of an 
extra page heading, s,nd by the CTF-ROUT 
routine (highest level) to determine if 
control headin~s should be produced. It is 
initialized to 0 by the INT-ROUT routine 
and set to 1 by the LST-ROUT routine. 

RPT.RCD: The work area for the record 
containing the output print line. It is 
133 bytes long and consists of either two 
or three parts (CODE-Cell is optional) 'in 
the following order: CODE-Cell, a 1-byte 
cell used to hold the code specified in the 
CODE clause of the RD statement and defined 
in the SPECIAL-NAMES paragraph; CTL.CHR, a 
1-byte cell used to hold the carriage 
control character; and RPT.LIN, which 
contains the actual output print line • 
Note that, if there is no CODE clause, 
there will be no CODE-Cell and RPT.LIN will 
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be 132 bytes. The equivalent COBOL coding 
for the RPT.RCD group would be: 

01 RPT.RCD. 
02 PILLER PICTURE X VALUE code. 
02 CTL.CHR PICTURE X VALUE SPACE. 
02 RPT.LIN PICTURE X(131) VALUE SPACE. 

ABS.LIN: A 2-byte counter used by the 
ALS-ROUT routine for absolute line spacing. 
It is initialized to 0 by the INT-ROUT 
routine and set to the appropriate value as 
report lines are produced. It is set, 
therefore, by all group routines generated 
as a result of source statements, but not 
by dummy group routines. 

LIN.SAV: A 2-byte save area. It contains 
either zero or an absolute line to be 
skipped to after a page heading is 
produced. If a Control Pooting, Control 
Heading, or Detail report group contains a 
NEXT GROUP IS integer clause and if, after 
the presentation of that report group, the 
value of integer is less than or equal to 
tINE-COUNTER, then the integer is saved in 
LIN.SAV and the report group will space up 
to and including FOOTING. 

tIN.NUK: A work area used in the WRT-ROUT 
routine in conjunction with the WRITE APTER 
lDVANCIWG ••• LIWES clause. LIW.WUK can be 
set by any group routine or by either the 
ALS-ROUT or the RLS-ROUT routine. Routine 
WRT-ROUT fills in LIN.NUM with zeros before 
exiting. 

FRS.GRP: A switch set to zero after the 
PGH~ROUT routine is executed. It is tested 
and set to 1 by a CTH-ROUT, CTF-ROUT, or 
DET-ROUT routine. If one of these groups 
is to be printed and if its first line is 
relative (that is, LINE PLUS integer), and 
if PRS.GRP is zero, the first relative line 
will be printed on either FIRST DETAIL or 
(LIN .SAV + 1). 

Control-field Save Area Names: Data-names 
in the form "-nnnn" are names of 
control-field save areas. (There are tyO 
save areas per control level~) 

A "-nnnn" name is also generated for any 
P.D that contains a REPORT clause. The size 
of the 01-level item is determined from the 
RECORD CONTAINS clause or is 133 characters 
by default. 

E-point Data-names: Data-names in the form 
"E.nnnn" are generated from COLUMN clauses 
in elementary record descriptions. They 
use the special RW-Redefines of "RPT.LIN + 
COLUKN - (integer-1)". 

N-point Data-names: Data-names in the form 
"N.nnnn" a.re counters used to hold the 
number of lines in a report group that 
contains a relative NEXT GROUP clause, at 
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least one relative LINE clause, or both. 
Using the N-point counter, the initial 
coding for a report group determines 
whether there are enough lines left on a 
page to print the entire group. 

S-point Data-names: Data-names in the form 
"S.nnnn" are used for accumulators 
(sua-buckets) for Control Footing record 
descriptions that have a SOK clause but no 
data-name specified. They are generated so 
that coding of KOVE sum-bucket TO E.nnnn 
can be produced. Attributes of the SUK 
clause are picked up in the normal manner, 
except for the PICTURE which is picked up 
from the corresponding E.nnnn name 
generated for the sum bucket. If the 
statement has a data-name, S.nnnn is not 
generated. Its PICTURE, however, is picked 
up in the same manner as an S.nnnn name. 

SP~CIAt REPORT WRITER VERBS 

Phase 12 generates five special verbs 
for use in the RWS: REPORT-CALL, 
REPORT-SAVE, REPORT-RETURN, REPORT-ORIGIN, 
and REPORT-REORIGIN. The first three of 
these are used for linkage between the main 
program and the RWS -- for example, as a 
result of a GENERATE statement -- and 
between routines of the RWS itself. Their 
equivalent assembler lanquaqe coding is 
shown below. The remaining two verbs are 
used to process USE BEPORE REPORTING 
sentences. In the following descriptions, 
the PO-text and P1-text verb codes are 
shown in parentheses after each verb. 

REPORT-CALL (4P): The equ!valent coding 
is: 

L 15,A(Called Routine) 
BALR 1,15 

REPORT-SAVE-O through REPORT-SAVE-n 
(50-55): The equivalent coding is: 

ST 1,Save-cell-n 

REPORT-RETURN-O through REPORT-RETURN-n 
(S6-5B): The equivalent coding is: 

L 1,Save-cell-n 
BCR 15,1 

REPORT-ORIGIN (SC): The execution of this 
verb causes the address counter to be set 
to the address of the RW-NOP statement at 
the start of the specified routine. A link 
to the USE routine is inserted at this 
point. 

REPORT-REORIGIN (SD): The execution of 
this verb causes the address counter to be 
reset to the address it contained before 
the REPORT-ORIGIN was encountered. 

• 

• 

• 

• 
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RESPONSE TO PROCEDURE DIVISION VERBS 

Once the Report Writer Subprogram has 
been generated, it is called at particular 
entry points and executed as a result of 
INITIATE, GENERATE, and TERMINATE 
statements in the Procedure Division of the 
source program. These responses are as 
follows: 

Response ~o INITIATE: As a result of 
INITIATE, a branch is made to the INT-ROUT 
routine of the particular report. Routine 
INT-ROUT is executed and control returns to 
the next instruction after the INITIATE. 

Re~2nse to GENERAT~: The response to a 
GENERATE statement depends on whether the 
statement is the first such GENERATE or a 
subsequent one. Figures 81 and 82 
illustrate the two cases. The logic flow 
shown is that for GENERATE detail-name 
statements. The logic for GENERATF. 
report-name statements is the same except 
that all DET-ROUT routines are skipped and 
all USM-ROUT routines, in the order of 
their DET-ROUT routines, are executed. 

Resp~ to TI!tl1INATE: The response to a 
TERMINATE statement is illustrated in 
Figure 83 • 

PINDING THE ELEMENTS OF A REPORT WPITER 
SUBPROGRA" (FWS) 

It may become necessary to locate, in 
the object module or in a storage dump, the 
data items and routines that make up the 
RWS. This can best be done using a listing 
that includes a glossary and a 
cross-reference dictionary. The following 
discussion assumes the use of the SYM and 
IREF options. 

LOCATING DATA ITEes IN A STORAGE DUMP 

The glossary lists the cells, switches, 
and work areas mentioned under "Data-names" 
in this appendix. A portion of the four 
pertinent columns of a typical glossary 
look, for example, like this: 

SOORCE NAME BASE DISPL INTRIH .. NAME 

CTL.LVL BL=3 088 DNM=2-426 
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To find cell CTL.LVL, turn to the Memory 
Map and find the BL CELLS field in the TGT. 
BL1 is located at the address listed there 
and, 8 bytes farther, BL3. To the contents 
of Bt3 add the displacement (DISPL), 88. 
The result is the address of CTL.LVL. 

Note that if there are registers 
available for each BL needed in the 
program, one register is assigned 
permanently to BL3 and listed in the 
REGISTER ASSIGNMENT coluan of the Memory 
Map. In that case, add the DISPL to the 
contents of that register. 

LOCATING DATA ITEMS IN THE OBJECT MODULE 

To find references to a data item in the 
object module, note its internal name in 
the glossary and refer to the 
cross-reference dictionary. A portion of 
the cross-reference dictionary would look 
like this (again using CTL.LVL as the 
example) : 

DATA N!!!FS nFFN REPERf.NCE 

CTL.LVL 00100 00100 00118 

To the left of the object module appear 
the numbers of the source statements that 
generate each section of code; to the 
right, in the remarks column, are the 
internal data-names. Among the 
instructions generated for source 
statements 00100 and 00118 will be found 
references to item "DN"=2-426", the 
internal name for CTL.tVL. 

LOCATING ROUTINES IN A STORAGE DUMP 

To ~ocate RWS routines in storage, 
identify the desired routine in the object 
module (discussed below), add the relative 
address to the load address (shown in the 
Linkage Editor map), and proceed as in 
finding any other instruction or routine. 
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1ST-ROUT 
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Figure 81. First GENERATE Statement Logic Flow 
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MAIN PROGRAM 

(IN-LINE CODE) 

TERMINATE 
REPORT-NAME --If---'' lST-ROUT 

Next Seq. Instr. 

STOP RUN 

ROl­
ROUT 

Fiqure 83. TERnINATE Statement Logic Flow 

LOCATING ROUTINES IN THE OBJECT ftODULE 

RiS routines can be found by scanning 
the name field of the object module for 
their GN numbers. ftost of their GN numbers 
can be found by usinq Figure 84. Phase 12 
reserves 24 GN num~ers while scanning each 
RD statement and assigns 17 of them to 
routines as shown in this table. (The 
other four routines, DET-ROUT, USft-ROUT, 
eTR-ROUT, and CTF-ROUT, are discussed 
separately below.) The GN numbers in 
Figure 84 may be considered absolute for 
the first RiS and relative for any 
succeeding RiSs generated. In the latter 
case, the GN number of the INT-ROUT routine 
can be used as a base. It may be found 
from the coding for the INITIATE statement, 
which is a branch to the INT-ROUT routine, 
with the GN number of that routine 
indicated in the remarks column. 

Locating DET-ROUT and USft-ROOT Routines 

There is one DET-ROUT routine generated 
for each detail group in the source 
proqram. Each DET-ROUT routine has one 
corresponding osn-ROUT routine. The 
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CTF­
ROUT 

(Minor) 

through 

CTF­
ROUT 

(Molor) 

DET-ROUT routines can be found by tracinq 
from the 01-level statement containing the 
TYPE IS DETAIL clause. The generated 
instruction would look about like this: 

GN=032 

GN 

01 
02 
03 
04 
05 
06 
07 

010 
011 
012 
016 
017 
020 
021 
022 
023 
024 

Figure 84. 

EQU * 

ROUTINE 

RPH-1WUT 
RPl'-ROUT 
PGH-ROUT 
PGP-ROUT 
1ST-ROUT 
tST-ROOT 
WRT-ROUT 
CTB-ROUT 
ROt-ROUT 
RST-ROUT 
CRP-ROUT 
CPP-ROUT 
INT-ROUT 
AtS-ROOT 
RtS-ROUT 
SAV-ROOT 
RET-ROUT 

RWS GN Numbers 

• 

• 

• 

• 
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This is the first instruction of the 
DET-ROUT routine and 032 is the GN number. 

Each DET-ROUT routine has one 
corresponding USK-ROUT routine. The 
USK-ROUT routine is assigned a GN number 
one less than its DET-ROUT routine, in this 
case 031. 

Locating CTF-ROUT and CTH-ROUT Routines 

One CTF-ROUT and one CTH-ROUT routine 
are assigned to each control after the 
highest (lIMIt) level control (whose 
heading and footing are provided by the 
CHF-ROUT and CFF-ROUT routines). If they 
are described in the source program, they 
may be found in the same way as the 
DET-ROOT routines. If not, they can be 
found by tracing the logic, using Figure 80 
as a guide • 
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RiS LOGIC FLOWCHARTS 

A set of flowcharts for a typical report 
writer subproqram is included in the 
Flowcharts chapter of this publication 
beginning with chart number 501. The logic 
of many of the routines varies with 
different source programs. The particular 
program used to produce this RWS is the 
report writer program ACME, which is used 

las the example in IBM VS COBOL for 
DOS/VSE. 

The CTF-ROUT routines generated for DAY 
and MONTH, the two controls used in ACMB, 
are virtually identical; therefore, only 
the CTF-ROUT flowchart for DAY is included • 
CTH-ROUT routines were not required for 
this source program for either control. 
Phase 12, therefore, generates dummy 
CTH-ROUT routines; these dummy routines are 
not included in the set of flowcharts. 
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APPENDIX D. GENERATED CODE FOR INPUT/OUTPUT NON-VSAM VERBS 

This appendix shows the generated coding produced by the compiler for 
input/output verbs. The presentation closely follows the organization 
of phase 51, where input/output verb coding is generated (see 
"Input/Output Verbs" in that chapter for further discussion). For each 
verb, the set of instructions is built in the sequence shown. For 
example, decision 1 is made and the code shown under it is accordingly 
skipped or generated, then decision 2, and so on. 

OPEN CODING 

1. If the file is opened more than one way in a program: 

MVC DTFPTR(4),SECPTR Secondary DTF address to current DTF 
pointer cell 

2. If the file is ever closed with lock and is not standard sequential 
(ILBDSIOO handles close-lock for standard sequential files): 

L 1,DTFPTR 

L 15, =V (ILBDCLKO) 

BALR 14,15 

DTF pointer for subroutine to test the 
pre-DTF byte switch which indicates 
whether the file was closed with lock 

Subroutine to handle error condition 
(cannot open the file again if 
pre-DTF switch contains X'FF') 

3. If the STXIT option is requested and there is a standard error 
declarative for a unit record device: 

L l5,=V(ILBDABXO) 
BALR 14,15 

Subroutine to issue STXIT AB to 
establish linkage to the user 
procedure 

4. If DTFDA, relative track addressing and sequential access: 

L 
SH 
MVI 
XC 
MVI 
XC 

1,DTFPTR 
1,=H'3l' 
15(1) ,X'OO' 
0(3,1) ,0(1) 
8(1) ,X'Ol' 
19(12,1) ,18(1) 
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Initialize current-extent bucket 
Clear TTT of SEEK address 
Record 1 
Clear PN area 

The three words preceding the DTF (for 
ERROR, BOF, and EOF addresses) are 
cleared before the OPEN, since 
different addresses may be used when 

• 

• 

• 

• 

• 
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the file is opened more than one way 
and there is only one DTF for a 
d~~ect-access file 

5. If DTFDA and not relative track addressing, or not sequential 
access: 

L 
SH 
XC 

1,DTFPTR 
1,=H'12' 
0(12,1) ,0(1) Clear PN area (as above). 

6. If there are any declaratives pertaining to this OPEN: 

L 
SH 

MVC 

MVC 

MVC 

MVC 

MVC 

MVC 

MVC 

MVC 

MVe 

1,DTFPTR 
1,=H'nn' 

0(4,1) ,PNBOV 

4(4,1),PNEOV 

0(4,1) ,PNEOF 

8(4,1) ,PNEOF 

4(4,1) ,PNBOF 

12(4,1) ,PNBOF 

0(4,1) ,PNERR 

8(4,1),PNERR 

l6{4,1),PNERR 

Beginning of DTF 
nn=20 for DTFMT, SD (5 possible 

declaratives) 
nn=12 for DTFDA (3 possible 

declaratives) 
nn=4 for DTFCD, PR, DU, IS (1 possible 

declarative) 

Generated only if MT or SD with a BOV 
declarative 

Generated only if MT or SD with an EOV 
declarative 

Generated only if DA with an EOF 
declarative 

Generated only if MT or SD with an EOF 
declarative 

Generated only if DA with a BOF 
declarative 

Generated only if MT or SD with a BOF 
declarative 

Generated only if CD, PR, IS or DU, 
with an ERROR declarative 

Generated only if DA with an ERROR 
declarative 

Generated only if MT or SO with an 
ERROR declarative 

7. If either DTFMT or DTFSD, and there are user-standard labels: 

8. 

L 
SH 
NI 

L 
SH 
01 
NI 
01 

1,DTFPTR 
1,=H'4' 
0(1) ,X'DF' 

PRE-DTF switch will be turned off to 
indicate to subroutine ILBDUSLO that 
any labels processed are BOF rather 
than BOV 

If DTFDA or DTFSD; note that during user standard label processing, 
a LBRET3 instruction is issued by subroutine ILBDUSLO if labels are 
being updated. Otherwise, a LBRETl (no more label processing 
needed) or LBRET2 (GO TO more labels) is issued, depending on the 
declarative: 

1,DTFPTR 
1,=H'4' 
0(1) ,X'40' 
0(1) ,X'BF' 
0(1) ,X'08' 

If not already done 
If not already done 
Generated only for OPEN 1-0 
Generated if not OPEN 1-0 
Spanned records indicator (generated 

only for DTFDA) 

9. If variable blocked records: 

L 
SH 
NI 

1,DTFPTR 
1,=H'4' 
O(l),X'EF' 

Point to PRE-DTF switch if Rl does not 
alr'eady contain this address 

Indicates next WRITE will be the first 
one 

Nota: Subroutine ILBDVBLO will not check the space available in the 
currer the first time. It will set the PRE-DTF switch on so that, for 
each subsequent WRITE, the space available will be checked. 
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10. If DTFDA: 

L 4,DTFPTR 
OI 21(4) ,X'BO' 
NI 21(4) ,X'7F' 
OI 16(4) ,X'BO' 

11. If DTFMT and nonstandard 

CLI 93(13) ,X'OO' 
L l4,GN 
BCR B,14 
L 1,DTFPTR 
SH 1,=H'24' 
MVC 0 (1 , 1) , 9 3 ( 13 ) 
MVC 1 ( 1 , 1) , 0 ( 1 ) 
GN EQU * 

Generated only if OPEN· OU''l'PUT 
Generated only if not f)PEN OUTPUT 
Generated only if EOF labels 

labels: 

Establish addressability 
User-specified number of reels in TGT 
If none, 

skip next four instructions 
Set address of DTF-24, where 2 bytes 

are set to the reel number for 
subroutine ILBDNSLO to count reels. 

12. If DTFMT, first or only file on reel, and OPEN NO REWIND: 

L 
OI 

1,DTFPTR 
32(1) ,X'lO' 

Set byte 32, bit 3, in DTFMT to 
indicate OPEN NO REWIND 

13. If DTFMT and not the first file on the reel: 

L 
LA 

L 
BALR 
OI 

1,DTFPTR 
2, Number of file 

15, =V (ILBDMFTO) 
14,15 
32(1) ,X'lO' 

14. If DTFDA or DTFIS: 

[go to 21.] 

Point to DTF 
Number (sequence) of thiS file on the 

reel 
This subroutine positions the reel to 

the requested file 
Indicate NO REWIND 

15. If standard sequential opened OUTPUT, and record format F or V: 

L 2,BL cell 

16. Basic OPEN coding generated for all standard sequential files: 

L 
CNOP 
BALR 
ST 
BAL 
DC 
DC 

DC 
L 

BALR 

O,DTFPTR 
0,4 
1,0 
O,B (1) 
1,14(1) 
F'O' 
X'nn' 

X'lO' 
15, =V (ILBDSIOO) 

14,15 

17. If DTFMT: 

LA 
L 
BALR 

O,DTFPTR 
15, =V (ILBDIMLO) 
14,15 
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Establish addressability 
Store DTF pointer 

Save area for DTF pointer at 0(1) 
Options at 4(1) = concatenation of 

X'Ol' open no rewind 
X'02' open reversed 
X'04' open output 
X'OC' open i-o 

Command (i.e., OPEN) indicator 
Standard-sequential file processing 

subroutine 
Call ILBDSIOO 

Point to DTF 
Subroutine to save the PUB number of 

the first reel in a multiple-reel 
file 

• 

• 

• 

• 

• 
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18. 

L 
OI 
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If DTFMT and not OPEN NO REWIND: 

1,DTFPTR 
32 (1) ,X' 10' 

Point to DTF 
Indicate NO REWIND for CLOSE time 

unless REWIND was requested 

19. If standard sequential OPEN OUTPUT and double-buffered or blocked 
but not spanned records, and if not SAME RECORD AREA: 

ST 2,BL cell 

20. If standard sequential OPEN OUTPUT with SAME RECORD AREA and 
double-buffered or blocked but not spanned records: 

ST 2,IOPTR cell 

21. If DTFDA or DTFIS basic OPEN coding: 

LA 
L 
LR 

CNOP 

BALR 
ST 

BALR 
DS 
SVC 

1,=CL8'$$BOPEN' 
O,DTFPTR 
4,0 

2,4 

15,0 
0,8(15) 

0,12(15) 
IF 
2 

Transient subroutine 
Point to DTF 
Save DTF address for subroutine 

ILBDUSLO, ILBDNSLO, or ILBDSAEO 
Force fu11word boundary after the next 

instruction 
Establish addressability 
Store DTF address for transient 

subroutine $$BOPEN 
Branch around DS instruction 
To contain DTF address 
Fetch transient subroutine 

22. If record size affected by OCCURS ••• DEPENDING: 

OI 
L 
BALR 
NI 

73(13) ,X'01' 
3,GN(Q-RTN) 
2,3 
73(13) ,X'FE' 

23. If DTFDA and OPEN OUTPUT: 

L 
L 
BALR 

1,DTFPTR 
l5,=V(Subroutine) 
14,15 

24. If DTFIS and OPEN OUTPUT: 

L O,DTFPTR 
LA 1,=CL8'$$BSETFL' 

SVC 2 
LR 1,0 
TM 30(1),X'08' 
L l4,GNCONT 
L l5,=V(ILBDISEl) 
BCR 7,15 
GNCONT EQU * 

Only if OPEN OUTPUT 
GN of Q-routine 
Call Q-routine 
Only if OPEN OUTPUT 

Point to DTF 
Subroutine to initialize the file by 

writing RO onto each track of the 
specified extents and an EOF record 
at the end of the last extent, as 
follows: 

ILBDFMTO, if not relative track 
addressing 

ILBDRFMO, if relative track 
addressing. 

Point to DTF 
Transient subroutine to preformat 

tracks for loading or extending a 
file 

Fetch transient subroutine 
Point Rl to DTF 
Test for SETFL errors 
Set subroutine return point 
ISAM error subroutine 
Call subroutine if errors 
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25. If DTFIS and OPEN INPUT and sequential: 

L 
L 

TM 
BCR 

L 
LA 

CNOP 

BALR 
ST 
BAL 
DC 
DC 
SVC 

1,DTFPTR 
l5,GN(next sentence) 

16(1) ,X'20' 
1,15 

O,DTFPTR 
1,=CL8'$$BSETL' 

2,4 

15,0 
0,8(15) 
0,16(15) 
XL4'00' 
CL4'BOF ' 
2 

CLOSE FILE CODING 

Sentence beyond fetch, transient 
$$BSETL 

Was file assigned IGN 
Yes, branch around transient $$BSETL, 

otherwise fall through 

Transient which initiates the mode for 
sequential retrieval 

Force fullword boundary after the next 
instruction 

Establish addressability 
Store DTF address 
Branch around DC instruction 
To contain DTF address 
Retrieval begins at BOF 
Fetch, transient $$BSETL 

1. If RERUN specified for this file: 

LA 
CLI 
L 
BCR 
L 
L 
L 
BCTR 
BALR 
DC 
DC 

GN=XY 
L 

GN=XX 
ST 

3,CHKPTCTR 
CHKPTCTR,X'FF' 
14,GN=XY 
8,14 
O,CHKPTCTR 
15 ,=V (ILBDCKP1) 
l4,GN=XX 
0,14 
14,15 
ALl (SYSNO) 
CL7'Fi1e name' 

0, Number of records 

O,CHKPTCTR 

If this is first record, 
branch around call to 
Checkpoint Subroutine. 

Number of records remaining. 
Checkpoint Subroutine 
If number of records left 
is not 0, branch around 
checkpoint. 
Parameter for subroutine 
Parameter for subroutine 

Maximum number of records 

Reset counter to maximum number of 
records. 

2. If DTFIS sequential access and opened INPUT or 1-0: 

L 
L 
L 

1,DTFPTR 
15,16(1) 
14,20(15) 

Address of LIOCS module 
Enter LIOCS module for ESETL (End 

Sequential Mode) 

3. If DTFIS sequential access, opened OUTPUT, and double-buffered: 

L 
L 
BAL 
DC 

l,DTFPTR 
15,16(1) 
14,6(15) 
X'AAOO' 
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4. 

5. 

6. 
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If DTFIS sequential access, opened OUTPUT: 

L O,DTFPTR 
LA 1,=CL8'$$BENDFL' 

SVC 2 
LR 1,0 
TM 30(1) ,X'Ol' 
L l5,=V(ILBDISEl) 
BCR 7,15 

If DTFDA or DTFIS, basic 
expansion) : 

L O,DTFPTR 
LR 4,0 

LA 1,=CL'$$BCLOSE' 
CNOP 2,4 

BALR 15,0 
ST 0,8(15) 
BAL 0,12(15) 
DS F 
SVC 2 

If DTFDA: 

L 1,DTFPTR 
SH 1,=H'16' 
MVI 0(1) ,X'OO' 

Transient subroutine to write last 
necessary block of data and on EOF 
record after it 

Fetch transient subroutine 

Check if EOF written 

If EOF record not written, go to ISAM 
error subroutine to handle 

coding for all files (CLOSE macro 

Save DTF address in R4 for label 
subroutines 

Transient subroutine to close file 
Force fullword boundary after the next 

instruction 
Establish addressability 
Store DTF address 
Branch around next instruction 
To contain DTF address 
Fetch transient subroutine 

Clear DSKXTNT index in pre-DTF 
for subsequent opens 

7. If DTFDA or DTFIS: 

[go to 13.] 

8. If DTFMT and either CLOSE WITH REWIND or CLOSE WITH LOCK: 

L 
NI 
XI 
LR 

1,DTFPTR 
32(1) ,X'EF' 
32(1) ,X'30' 
0,1 

Generated only if CLOSE WITH REWIND 
Generated only if CLOSE WITH LOCK 
Load DTF address into RO 

9. If standard sequential but not case 8 (i.e., not DTFMT CLOSE REWIND 
or CLOSE LOCK) : 

L O,DTFPTR Load DTF address into RO 

10. If standard sequential, basic CLOSE coding for all files: 

CNOP 
BALR 
ST 
BAL 
DC 
DC 

DC 
L 
BALR 

0,4 
1,0 
0,8(1) 
1,14(1) 
F'O' 
X'nn' 

X'14' 
15, =V (ILBDSIOO) 
14,15 

Establish addressability 
Store DTF address for subroutine 
Branch around data to subroutine call 
Holds DTF address 
Options byte X'02' on for LOCK 

X'Ol' on for NO REWIND 
CLOSE FILE command byte 
Standard-sequential file subroutine 
Call ILBDSIOO 

Appendix D; Generated Code for Input/Output Verbs 459 



Licensed Material - Property of IBM 

11. If DTFMT and CLOSE REWIND: 

L O,DTFPTR 
LA 1,=CL8'$$BFCMUL' 

SVC 2 

Transient to shift JIP pointers until 
the PUB pointer of the first volume 
of the file is found (for 
multiple-reel files) 

Fetch transient subroutine 

12. If DTFMT and CLOSE NO REWIND: 

L 
NI 

1,DTFPTR 
32(1) ,X'CF' Indicate NO REWIND 

13. If CLOSE WITH LOCK and file is opened only one way: 

L 
SH 
MVI 

1,DTFPTR 
1,=H'4' 
0(1) ,X'FF' 

Point to Pre-DTF switch 
Indicate that file must not be reopened 

[Exit - End of CLOSE File Coding] 

14. If CLOSE WITH LOCK and file is opened more than one way: 

L 
SH 
MVI 
L 
SH 
MVI 
L 

SH 
MVI 

1,SDTFPTRl 
1,=H'4' 
0(1) ,X'FF' 
1,SDTFPTR2 
l,=H'4' 
0(1) ,X' FF' 
l,SDTFPTR3 

l,=H'4' 
0(1) ,X'FF' 

Point to first secondary DTF pointer 
Point to Pre-DTF switch 
Indicate that file must not be reopened 
Point to second secondary DTF pointer 
Point to Pre-DTF switch 
Indicate that file must not be reopened 
Point to third secondary DTF pointer. 

(Note: skip this and the next two 
instructions if there is no third 
SDTF) 

Point to Pre-DTF switch 
Indicate that file must not be reopened 

[Exit - End of CLOSE File Coding] 

CLOSE REEL CODING (FOR DTFSD, DTFMT, AND DTFDA SEQUENTIAL INPUT ONLY) 

1. If CHKPT was requested for this file: 

LA 
CLI 
L 
BCR 
L 
L 
L 
BCTR 

BALR 

DC 
DC 

GN=XY 
L 

GN=XX 
ST 

3,CHKPTCTR 
CHKPTCTR,X'FF' 
l4,GN=XY 
8,GN=XY 
O,CHKPTCTR 
l5,=V(ILBDCKP1) 
l4,GN=XX 
0,14 

14,15 

ALl (SYSNO) 
CL7'File name' 

0, Number of records 

O,CHKPTCTR 
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If this is first record, branch around 
call to Checkpoint subroutine 

Number of records remaining 
Subroutine to issue checkpoint macro 

If count is greater than zero, subtract 
one and skip next four instructions 

If count equals zero, branch to 
subroutine to issue CHKPT 

Parameter for subroutine 
Parameter for subroutine 

Maximum number of records 

Reset counter 
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2. If DTFDA, sequential input: 

L 
L 
BALR 

1,DTFPTR 
15, =V (Subroutine) 
14,15 
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DTF address 
Subroutine to point to beginning of 

first extent specified on next 
volume, as follows: 

ILBDCRDO, if not relative track 
addressing. 

ILBDRCRO, if relative track 
addressing. 

[Exit - End of CLOSE UNIT coding for DTFDA] 

Note: The rest of this CLOSE REEL/UNIT section concerns DTFSD and DTFMT 
TIres only. 

3. If DTFSD: 

L 
CNOP 
BALR 
ST 
BAL 
OS 
DC 

DC 
L 
BALR 

O,DTFPTR 
0,4 
1,0 
0, S (1) 
1,14 (1) 
F'O' 
X'nn' 

X'lS' 
15, =V (ILBDSIOO) 
14,15 

4. If DTFMT: 

L 
NI 

1,DTFPTR 
31(1) ,X'FD' 

DTF address 

Establish addressability 
Store DTF address for subroutine 
Branch around data to subroutine call 
Holds DTF address 
Options byte X'OS' on for CLOSE 

REEL/UNIT 
X'02' on for LOCK 
x'Ol' on for NO REWIND 

CLOSE UNIT command byte 
Standard-sequential file subroutine 
Call ILBDSIOO 

Point to DTF 
Turn off FORCE-REWIND.indicator 

5. If DTFMT and CLOSE REEL with REWIND: 

NI 32(1) ,X'EF' 

6. If DTFMT: 

L 
L 
CNOP 
BALR 
ST 
BAL 
DC 
DC 

DC 
L 
BALR 
L 
OI 

2,BL 
O,DTFPTR 
0,4 
1,0 
O,S(l) 
1,14(1) 
F'O' 
X'nn' 

X'lS' 
15, =V (ILBDSIOO) 
14,15 
1,DTFPTR 
31(1) ,X'02' 

Turn off NO-REWIND indicator 

Data record pointer 
DTF address 

Establish addressability 
Store DTF address for subroutine 
Branch around data to subroutine call 
Holds DTF address 
Options byte X'OS' on for CLOSE 

REEL/UNIT 
X'02' on for LOCK 
X'01' on for NO REWIND 

CLOSE REEL command byte 
Standard-sequential file subroutine 
Call ILBDSIOO 

7. If DTFMT and CLOSE REEL with REWIND: 

OI 32(1),X'lO' Turn NO-REWIND indicator back on 
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8. If blocked or double-buffered records: 

ST 2,BL Save pointer to data record 

[Exit - End of CLOSE REEL/UNIT coding] 

READ CODING 

1. If CHKPT was requested for this file: 

LA 
CLI 
L 
BCR 
L 
L 
L 
BCTR 

BALR 

DC 
DC 

GN=XY 
L 

GN=XX 
ST 

3,CHKPTCTR 
CHKPTCTR,X'FF' 
l4,GN=XY 
8,GN=XY 
O,CHKPTCTR 
lS,=V(ILBDCKP1) 
l4,GN=XX 
0,14 

14,15 

ALl (SYSNO) 
CL7'File name' 

0, Number of records 

O,CHKPTCTR 

2. For all files: 

L 1,DTFPTR 

3. If not standard sequential: 

L lS,GN(EOF) 
TM 16(1) ,X'20' 
BCR 1,15 

4. If DTFDA and either random 

LA o ,ACTUAL KEY 

SR 0,0 

If this is first record, branch around 
call to Checkpoint subroutine 

Number of records remaining 
Subroutine to issue checkpoint macro 

If count is greater than zero, subtract 
one and skip next four instructions 

If count equals zero, branch to 
subroutine to issue CHKPT 

Parameter for subroutine 
Parameter for subroutine 

Maximum number of records 

Reset counter 

Point Rl to DTF 

Address for EOF 
Was file assigned IGN 
Yes - Go to EOF 

or sequential access: 

Generated only if ACTUAL KEY is 
specified 

Generated only if sequential with no 
ACTUAL KEY specified 

5. If DTFIS and sequential access: 

L O,BL Point to user's record 

462 Appendixes 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

6. If DTFDA or DTFIS: 

L 5,GN(INVALID KEY) 
L l5,=V(Subroutine) 

BALR 14,15 

[go to 16.] 
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Address of INVALID KEY routine 
Address of subroutine, as follows: 

ILBDDSRO, if sequential acc~ss, DA, 
and not relative track addressing. 

ILBDRDSO, if sequential access, OA, 
and relative track addressing. 

ILBDDI01, if random access, American 
National Standard, and not relative 
track addressing. 

ILBDRDI1, if random access, American 
National Standard, and relative 
track addressing. 

ILBDDI02, if random access, IBM 
American National Standard, and not 
relative track addressing. 

ILBDRDI2, if random access, IBM 
American National Standard, and 
relative track addressing. 

ILBOISM3, if sequential access and 
ISAM. 

ILBDISM2, if random access and ISAM. 

7. If standard sequential, spanned records: 

L 
SH 

O,BL 
O,=H'4' 

Address of record 
Point to RECSIZE field 

8. If DTFMT multiple reel and either spanned records or un spanned 
records but label records omitted: 

LR 
SH 
L 
MVC 

L 
ST 
01 

or NI 

4,1 
4,=H'40' 
4,0(4) 
84(4,4) ,GN(Next 

Sentence) 
5,GN(END) 
5,80(4) 
80(4) ,x'80' 
80 ( 4) , X, 7F ' 

Point R4 to XDTF 
Store NOTEND/NOTINV GN in XDTF 

Store END/INVKEY GN in XDTF 
If END/INVKEY not specified in source 
If END/INVKEY specified 

9. If DTFMT multiple reel and spanned records: 

CNOP 2,4 
BALR 15,0 
ST 5,20(15) 

ST 0,24(15) 

LA 5,20(15) 
L 15,96(4) 
B 8(5) 
DC F'O' 
DC F'O' 
BALR 14,15 

Establish addressability 
Store address of ATEND GN before 

subroutine call 
Store DTF address before subroutine 

call 
Re-establish addressability 
Address of READ entry-point 
Branch around data 
Holds ATEND GN address 
Holds DTF address 
Call ILBDSIOO 

10. If DTFMT multiple reel, un spanned records, and label records 
omitted: 

BALR 15,0 
LA 3,10(15) 

L 15,96(4) 
BALR 14,15 

Establish addressability 
R3 has address of NSI after subroutine 
. call 

Address of READ entry-point 
Call ILBDSIOO 
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11. If standard sequential other than case 8 (i.e., if not DTFMT 
multiple-reel spanned, and not DTFMT multiple-reel with label 
records omitted): 

LR 4,1 
SH 4,=H'40' 
L 4,0(4) Point R4 to XDTF 
MVC 84(4,4),GN(Next Store NOTEND/NOTINV GN in XDTF 

Sentence) 
L 15,GN(END) 
ST 15,80(4) Store END/INVKEY GN in XDTF 
OI 80(4) ,X'80' If END/INVKEY not specified in source 

or NI 80 (4) ,X' 7F' If END/INVKEY specified 
L 15,96(4) Address of READ entry-point 
BALR 14,15 Call ILBDSIOO 

12. If standard sequential and spanned records or both unblocked and 
single-buffered: 

[go to 16.1 

13. If standard sequential and variable-length records: 

LA 2,4(2) 

14. If standard sequential (other than case 12, i.e., if not spanned 
and not unblocked single-buffered), and not SAME RECORD AREA: 

ST 2,BL 

15. If standard sequential (other than case 12) and SAME RECORD AREA: 

L 
MVC 

1,BL 
O(RECSIZE,l) ,0(2) 

Point to SAME RECORD AREA 
Move data from buffer to SAME RECORD 

AREA 
(Note: If length> 256, done in loop 

or ILBDMOVO subroutine) 

16. If file has a subject or an object of an OCCURS clause with a 
DEPENDING ON option: 

L 3,GN(Q-RTN) 
BALR 2,3 

GN number for the Q-Routine 
for this file 

17. Basic coding, generated in all cases: 

L 
BCR 

15,GN(Next Sentence) 
15,15 

GN number of next sentence after 
AT END or INVALID KEY coding or of 
next statement, if neither is 
specified 

Note: This is followed by the expansion of the imperative statements 
1OIrowing AT END or INVALID KEY, if any. 
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WRITE AND REWRITE CODING 

1. If checkpoint is requested: 

LA 
CL1 
L 
BCR 
L 
L 

L 
BCTR 

BALR 
DC 
DC 

GN=XY 
L 

GN=XX 
ST 

3,CHKPTCTR 
CHKPTCTR,X'FF' 
14,GN=XY 
8,GN=XY 
O,CHKPTCTR 
1 5 , =V ( ILBDCKP 1 ) 

14,GN=XX 
0,14 

14,15 
AL1 (SYSNO) 
CL7'File name' 

O,Number of records 

O,CHKPTCTR 

Licensed Material - Property of IBM 

If this is first record, branch around 
call to Checkpoint subroutine 

Number of records remaining in count 
Subroutine to issue CHKPT macro 

instruction 

If number of records remaining is not 
0, subtract 1 and skip the next four 
instructions 

Go to subroutine 
Parameter for subroutine 
Parameter for SUbroutine 

Load with maximum number of records 

Reset counter to maximum number 

2. Basic coding (generated in all cases): 

L 1,DTFPTR Address of beginning of DTF 

3. If spanned records: 

4. 

L 
SH 

O,BL 
0,=H'4' 

Record address 
Point to record length field in front 

of record 

If SAME RECORD AREA and blocked or double-buffered and not APPLY 
WRITE ONLY: 

a. If record length less than 2047 bytes: 

L 
L 
MVC 
MVC 

2, IOPTR 
3,BL 
o (Length, 2) ,0 (3) 
256(length,2),256(3) 

Address of buffer 
Address of SAME RECORD AREA 
Move record to buffer 
If greater than 256 

b. If record length equal to or greater than 2047 bytes: 

L 5,IOPTR Address of buffer 
L 2,BL Address of SAME RECORD AREA 
LH 3,=H'RECSIZE' 
L 15, =V (ILBDMOVO) Move record to buffer 
BALR 14,15 
L 2,IOPTR Address of buffer 

5. If not SAME RECORD AREA and not spanned records, or if unblocked 
single-buffered: 

L 2,BL 

6. If any ODOS: 

LH 
LA 

3,VLC 
3,1 (3) 

Address of record 

Record length 
Generated only if ADV option applies at 

undefined or variable blocked record! 
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7. 

or 

8. 

9. 

If 

LH 

LH 

If 

AH 

If 

SH 
LA 
STH 

or STCM 
XC 
LA 

no ODOS: 

3,record size 

3,record size + 

spanned records: 

3,=H'4' 

variable unblocked 

2,=H'4' 
3,4 (3) 
3,0(2) 
3,3,0(2) 
2(2,2),2(2) 
2,4 (2) 

If ADV option does not apply, or if 
neither undefined nor variable 
blocked records 

If ADV option applies and undefined or 
variable blocked records 

Include record-length field in length 

records and ADV option does not apply: 

Point to record-length field 
Include it in length 
If other than DTFCD, store total length 
If DTFCD, store total length unaligned 
Clear second halfword of record length 
Only if standard sequential, restore BL 

10. If variable unblocked records and ADV option applies (record 
contains a CTL character supplied by compiler) : 

SH 
LA 
STH 

or STCM 
XC 
LA 

2,=H'5' 
3,5(3) 
3,0(2) 
3,3,0(2) 
2(2,2),2(2) 
2,5(2) 

11. If DTFDA: 

LA 

L 
L 

o ,ACTKEY 

5, GN (INVKEY) 
15,=V(Subroutine) 

BALR 14,15 

Point to record-length field 
Include it in length 
If other than DTFCD, store total length 
If DTFCD, store total length unaligned 
Clear second halfword of record length 
Restore BL 

Point to user's ACTUAL KEY for 
subroutine 

Address of user's INVALID KEY coding 
Address of subroutine, as follows: 

ILBDDIOO, if American National 
Standard WRITE and not relative 

. track addressing. 
ILBDRDIO, if American National 

Standard WRITE and relative track 
addressing. 

ILBDDI03, if REWRITE and not relative 
track addressing. 

ILBDRDI3, if REWRITE and relative 
track addressing. 

ILBDDI04, if IBM American National 
Standard WRITE and not relative 
track addressing. 

ILBDRDI4, if IBM American National 
Standard WRITE and relative track 
addressing. 

12. If DTFIS and SEQUENTIAL REWRITE: 

L O,=A(RECORD) 
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13. If DTFIS: 

L 5,GN(INVKEY) 
L 1S,=V(Subroutine) 

BALR 14,15 

14. If DTFDA or DTFIS: 

[go to 21.] 
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Address of user's INVALID KEY coding 
Address of subroutine, as follows: 

ILBDISMO if WRITE SEQUENTIAL 
ILBDISM1 if RANDOM WRITE 
ILBDISM4 if RANDOM REWRITE 
ILBDISM5 if REWRITE SEQUENTIAL 

15. If standard sequential without LINAGE or ADVANCING/POSITIONING 
clause, and if APPLY WRITE-ONLY: 

LA 2,sending field 
LH S,sending-field length 

16. If standard sequential with LINAGE or ADVANCING/POSITIONING 
clause, and if APPLY WRITE-ONLY: 

LA O,sending field 
LH S,sending-field length 

17. If standard sequential with ADVANCING data-name clause: 

LA 
CNOP 
BALR 
ST 

4,data-name 
2,4 
15,0 
4,40(15) 

Establish addressability 
Store data-name address following 

parameters for ILBDSPAO (see step 18 
below) 

18. If standard sequential, basic coding for all cases: 

LR 
SH 
L 
MVC 
MVC 

01 
or NI 

L 
or L 

BALR 

4,1 
4,=H'40' 
4,0(4) 
84(4) ,GN(Next Sentence) 
80(4) ,GN(INVALID KEY) 

or GN (EOP) 
80(4) ,X'80' 
80(4) ,X'7F' 
15,104(4) 
15,100(4) 
14,15 

Point R4 to XDTF preceding DTF 
Store bypass-GN in XDTF 
Store GN of EOP or INVALID KEY 

coding in. XDTF 
If INVALID KEY or EOP not specified 
If INVALID KEY or EOP specified 
Entry point to ILBDSIOO if WRITE 
Entry point to ILBDSIOO if REWRITE 
Call ILBDSIOO . 

19. If standard sequential with LINAGE or ADVANCING/POSITIONING clause l 

generate parameters for ILBDSPAO subroutine, which ILBDSIOO will 
invoke: 

DC 
DC 
DC 
DC 
DC 

XLI 'parmI , 
XL1' parm2' 
XLl 'parm3' 
XLl'parm4' 
F' 0' 

Depends on operand type, see Note 1 
Depends on operand type, see Note 2 
Record format indicator, see Note 3 
Additional options indicator, see Note • 
Only if data-name option, holds data-naJ 

address (see step 17 above) 
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Note 1: 

ParmI 
Bits 
O&'T 

2 

3 

4 & 5 

6 6i 7 

Note 2: 

Parm2 

Note 3: 

Parm3 
c0-

Ol 
02 
04 
08 

Set To 
00 
01 
10 
o 
1 
o 
1 

00 
01 
10 

Remainder of 
Integer 
divided by 3 

If 
Binary data-name 
Packed data-name 
Zoned data-name 
BEFORE 
AFTER 
S/360 control characters 
ASA control characters 
Integer 
Identifier 
Mnemonic-name 

mnemonic-name equivalent skip/space code, or quotient of 
integer divided by 3, or length of data-name 

If 
FI'xed records 
Variable unblocked records 
Variable blocked records and not APPLY WRITE ONLY 
Undefined records 
Variable blocked records and APPLY WRITE ONLY 

Bit 0 of Parm3 is on if ASCII file 

Note 4: 

Bit 
cr 

1 
2 

3-6 
7 

Set to 1 If 
ADVANCING PAGE specified 
EOP clause specified 
POSITIONING specified 
(Unused) 
WITH CODE specified 

20. If DTFSD and INVALID KEY clause used: 

LR 
SH 
L 
MM 
BCR 

4,1 
4,=H'4' 
l5,GN(Next Sentence) 
0(4) ,X'40' 
1,15 

DTF address 
Point to fullword preceding DTF 

Was there OPEN I-O? 
If so, bypass all following instructions 

21. If standard sequential and not APPLY WRITE-ONLY and not spanned 
records, and either blocked or double-buffered 

ST 
or ST 

2,BL 
2,IOPTR 

If not SAME RECORD AREA 
If SAME RECORD AREA 

22. If Q-routines are required for 000: 

OI 

L 
BALR 
NI 

73(13,X'01' 

3,GN(Q-RTN) 
2,3 
73(13),X'FE' 

468 Appendixes 

Turn on CALCULATE MAXIMUM RECORD LENGTH 
indicator (only if standard sequential) 

Address of Q-routine for this file 

Turn off CALCULATE MAXIMUM RECORD LENGTH 
indicator (only if standard sequential) 

• 

• 
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• 
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23. If END-OF-PAGE test required: 

L 
TM 
BCR 

15,GN(Next Sentence) 
49(4) ,X'40' 
8,15 

24. If INVALID KEY is used: 

L 15,GN(Next Sentence) 

BR 15 

SEEK CODING 

For branch if not EOP 
Test XDTF for EOP condition 
Not EOP, branch to next sentence; else, 

fall through to user's EOP coding 

Address for bypass of INVALID KEY 
coding 

Go to user's next sentence 

1. Basic coding, generated in all cases: 

L 
LR 
SH 
LA 
MVC 
LA 
L 
BALR 

1,DTFPTR 
15,1 
15,=H'26' 
3,ACTUAL KEY 
0(.7,15) ,0(3) 
0,7 
15,42(15) 
14,15 

Point to beginning of DTF 

Point to PRE-DTF area for SEEK address 
Move first seven bytes (MBBCCHH) 

of user's ACTUAL KEY to PRE-DTF area 
SEEK command code 
Logic module address (DTF+16) 
Enter logic module 

START CODING 

1. Basic coding, generated in all cases: 

2. 

L 
L 
TM 
BCR 

L 
BAL 
L 

1,DTFPTR 
l5,GN(Next Sentence) 
16(1) ,X'20' 
1,15 

15,16(1) 
14,20(15) 
O,DTFPTR 

Point to beginning of DTF 
Sentence beyond INVALID KEY coding 
Was file assigned IGN? 
Yes. Branch around INVALID KEY coding. 

Otherwise, fall through. 
Address of logic module for ESET 
Enter logic module 

Generated only if KEY EQUAL TO: 

LA 3,data-name 

LH 5, 'LENGTH' 
L l5,=V(ILBDSTRO) 

BALR 14,15 

Address of data-name containing key 
value 

Length of identifier 
Address of subroutine to move value of 

data-name to NOMINAL KEY and issue 
$$BSETL MACRO with 'GKEY' option 

3. Generated only if no KEY EQUAL TO: 

L 
BALR 
TM 
L 
BCR 

15,=V(ILBDSTR1) 
14,15 
30(1) ,X'D8' 
15,GN(Next Sentence) 
8,15 

Address of subroutine to issue 
$$BSETL MACRO with 'KEY' option 
Test for SETL errors 
Sentence beyond INVALID KEY coding 
No errors7 else, fall through to user's 

INVALID KEY coding 
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DISPLAY CODING 

The coding generated for a DISPLAY statement consists of linkage to 
the DISPLAY subroutine or, when the OPT option has been specified, the 
Optimizer DISPLAY subroutine (ILBDDSSO). The various forms of that 
linkage are discussed in the description of those subroutines in the 
publication in IBM DOS/VS COBOL Subroutine Library Program Logic. 

ACCEPT CODING: 

1. Basic coding, generated in all cases (Note: ACCEPT DAY/DATE/TIME 
does not involve 1-0): 

L 
BALR 
DC 

DC 

DC 

DC 

DC 

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

XLl'TYPE' 

XL3'MNN' 

AL4(Base locator) 

XL2'Displacements' 

Subroutine to read a record from 
SYSIPT or console 

The device codes are: 
X'0002', if CONSOLE 
X'0004', if SYSIPT 

The bits have the following meanings 
Bit 0-1: (not used) 

2 Variable Length 
3 Pointer ADCON is direct 
4-7: (not used) 

If binary or internal decimal, M=length 
of input item and NN=length of 
converted result 

If variable length, MNN=the address of 
the VLC-cell; 
otherwise, MNN=length of the item 

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

Displacement of text from base 

2. If ACCEPT operand contains an object of OCCURS ••• DEPENDING: 

LA 3,GN(Q-RTN) 
BALR 2,3 

USE ••• ERROR CODING 

1. Entry code all 

ST 11,SA2-3 
ST l4,SA2-2 
ST 4,SA2-4 
CNOP 2,S 

BALR 15,0 
B 12(15) 

cases: 

GN of applicable Q-routine 
Call Q-routine 

If OPT, save base register 
Save return address 
Save DTF address 
Force doubleword boundary 

instruction 
Establish addressability 
Skip eight bytes 

after branch 

2. Entry code if no GIVING option: 

DC 2F'0' Indicates no request for error bytes 

3. Entry code if GIVING option: 

LA 2,Data-name User's error byte area 
CNOP O,S Position to next doubleword boundary 
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4. Entry code if GIVING ••• data-name-2: 

ST 1,BLL=N Point to error block. If D-N is in 
working storage, n=l; if D-N is in 
the linkage section, n=the number of 
the next available BLL. 

5. Entry code if there is USE FOR DEBUGGING in program: 

MVI DBGSW(13) ,X'lO' Set Declarative switch 

6. Entry code if GIVING ••• data-name-2: 

MVC Data-name, 0 (1) 

7. Exit code all cases: 

L 
L 
L 
BR 

11,SA2-3 
4,SA2-2 
l4,SA2 
14 

USE ••• LABELS CODING 

1 . Entry code, all cases: 

ST 11,SA2-3 
ST 2,BLL=1 
ST 4,SA2-l 
MVI DBGSW(l3),X'10' 

2. Exit code, all cases: 

L 
L 

l1.,SA2-3 
4,SA2-l 

Move to user-defined area. This 
statement is generated by Phase 40 
The length of the buffer is the "TO" 
field of the operand; of the length 
of the record is the "FROM" field 

If OPT, restore base register 
Restore DTF address 
Restore return address 
Return to subroutine ILBDSAEO, 

ILBDDAEO, or ILBDISEO 

If OPT, save base register 
SAVE address of label 
SAVE DTF address 
If there is USE FOR DEBUGGING, set 

Declarative switch 

If OPT, restore base register 
Restore DTF address 

3. Exit code if non-standard labels without GO TO MORE-LABELS: 

L 
BR 

15, =V (ILBDNSL1) 
15 

Subroutine which will return control to 
to user's procedure 

4. Exit code if user-standard labels without GO TO MORE-LABELS: 

L 
BR 

15, =V ( ILBDUSL1) 
15 

Subroutine which will return control to 
user's procedUre 

5. Exit code if GO TO MORE-LABELS and non-standard labels: 

L 
BR 

15, =V (ILBDNSL2) 
15 

Subroutine to return control to LIOCS 
to read or write the next label 

6. Exit code if GO TO MORE-LABELS and user-standard labels: 

L 
BR 

l5,=V(ILBDUSL2) 
15 

Subroutine to return control to LIOCS 
to read or write the next label. 
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GLOSSARY 

The words listed below are defined 
according to their use in this book. and 
the definitions are not necessarily 
applicable elsewhere. Efforts have been 
made to exclude terms which are common in 
the programming profession unless they are 
used in a special sense. 

Associated file: A file on a 3525 card 
punch device with optional read and print 
feature for which more than one of the 
read, punch, or print functions has oeen 
specified in the ASSIGN clause of the 
SELECT sentence. 

ATF-text: An internal compiler text 
generated by phase 20 for ph~se 22. It is 
used in preparing entries for the 
dictionary. See "Section 5. Data Areas." 

ATM-text: An internal compiler text 
generated by phase 4 for phase 45. It is 
used in creating P2-text for the UNSTRING 
verb. See "Section 5. Data Areas" for 
formats. 
ACCESS routines: A group of routines which 
build and access the dictionary. They 
reside in storage as part of phase 00. See 
"Appendix A." 

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 
FD, SD, and RD entry. Any FD, SD, or RD 
entry exceeding 4,096 bytes will have one 
BL assigned to each 4,096 bytes. Phase bO 
loads a register with each address unless 
there are too many BLs. In that case, it 
loads registers with BLs as they are 
needed. BLs are assigned in phase 22. 

Base Locator for Linkage Section (BLL): A 
4-byte address cell in the TGT. BLLs 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 ELL 
assigned per 4,096 bytes. ELLs are 
assigned in phase 22. 

BL: see Base Locator. 

BLL: see Base Locator for Linkage Section. 

COBOL Library Subroutine: One of a set of 
subroutines that perform frequently 
required operations and which, because they 
are too extensive to be efficiently placed 
into the object module wherever needed, are 
stored in the COBOL library and included in 
the load module by the linkage editor wh~n 
needed. See IBM DOS/VS COBOL Subroutine 
Library Program Logic. 
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COBOL space: The difference in length 
between the longest phase and the phase 
currently processing. This space is 
available to supplement the space initially 
assigned to TAMER. 

COMMON: A communications region available 
to all phases for storing and accessing 
information. It is resident in storage at 
the beginning of phase 00 and accessible 
via DSECTS to other phases. See "Section 
5. Data Areas." 

COUNT Table: A part of the object module 
only when the COUNT option is specified. 
It contains entries for each procedure-name 
and verb in the source program. 

• 

Data A-text: An internal compiler text • 
generated by phases 21 and 22. It is used 
by phase 60 to generate the data and global 
table areas of the object module. See 
"Section 5. Data Areas." 

Data IC-text: An internal compiler text 
generated by phases 10 and 12. It is used 
in phases 21 and 22 to create Data A-text. 
See "Section 5. Data Areas." 

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. 

DEF-text: An internal compiler text 
qenerated in phases 22 and 30. It is used 
by phase 61 to create the cross-reference 
table. See "Section 5. Data Areas." 

Delimiter: An internal comniler text 
category that consists of the following 
elements: critical proqrarr breaks, verbs, 
source procedure-names at point of • 
definition, and compiler-generated 
procedure-names at point of definition. 

Delimiter pointer: A dictionary pointer to 
the next item with the same or a lower 
level number. 

Dictionary: A table, built by phases 11, 
21, and 22, in which is stored information 
about procedure-names and data operands. 
When SYMDMP is in effect, it is used by 
phase 25 to build the Debug File. It is 
used by phase 30 when creating Pl-text and 
then released. The dictionary format is 
shown in "Section 5. Data Areas." 

Dictiona~ attributes: Descriptive 
information about a source program-name 
placed in the dictionary by phases 11, 21, 
and 22. Phase 30 replaces each name with • 
its dictionary attributes. 



• 

• 

• 

• 

• 

Dictionary pointer: The pointer to the 
location of an entry in the dictionary. 
Since it provides a unique identification 
for a name, it is retained and used by some 
pbases after the dictionary has been 
released. 

E-text: An internal compiler te~t 
generated by phases 10 through 51 whenever 
an error is detected. It is used by phase 
70 to generate error messages. See 
"Section 5. Data Areas." 

Fixed routine: One of a .set of routines 
generated by phase 12 as part of the Report 
Writer subprogram. Fixed routines never 
vary in logic content. See Appendix c. 

Fragment: 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 last byte 
of a verb preceding the verb with a final 
relative displacement greater than 64K 
bytes. This unit is used in processing for 
the SYMD8P or STATE option. 

GN: see Procedure-name. 

Group routines: One of a set of routines 
generated by phase 12 as part of the Report 
Writer subprogram. There is one group 
routine for each 01-level statement in the 
Report Section. See Appendix c. 

!n£2mplete Data A-text: An internal 
compiler text generated by phase 20. It 
has a blank location field, later filled in 
by phase 22, and a 2-byte prefix. 
Otherwise, its format is that shown for 
Data A-text in "Section 5. Data Areas." 

Initialization routines: Collectively, 
routines INIT1, INIT2, and INIT3. These 
are generated by phase 60 as part of the 
object module. A discussion of them, 
including their coding, is provided in 
Appendix B. 

Intermediate A-text: An internal compiler 
text generated by phase 50. It may be 
basically Procedure A-text or Optimization 
A-text and has ,an identification prefix 
attached for phase 51. See "Section 5. 
Data Areas." 

Intermediate E-text: An internal compiler 
text generated by phase 50. It consists of 
E-text to which an identification prefix 
has been added for phase 51. See "Section 
5. Data Areas." 

Main Free Area: Space in storage 
permanently allocated for tables and the 
dictionary. It is located immediately 
after (that is, in next higher location of 
storage after) COBOL space. 
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Ma10r code: A 4-bit code identifying the 
different types of dictionary entries. The 
codes are listed in "Section 5. Data 
Areas." 

Master of an OCCURS clause with~ 
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. See the "Phase 25" 
and "Phase 65" chapters and "Section 5. 
Data Areas." 

Kinor code: A 4-bit code identifying the 
type of operand in the dictionary entry of 
an LD item. The codes are listed in 
"Section 5. Data Areas." 

Ob1ect hierarchy: The order of all group 
and elementary items defined within the 
second group item in a KOVE CORRESPONDING 
statement. 

Ob1ect 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. 

Optimization A-text: An internal compiler 
text generated by phase 51. It is used by 
phase 60 to eliminate storage duplications. 
See "Section 5. Data Areas." 

Parametric routine: One of a set of 
routines generated by phase 12 as part of 
the Report Writer subprogram. See Appendix 
C. 

PGT: see Program Global Table. 

~: 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. PNs are 
user-assiqned procedure-names Which 
correspond to paragraph or section names in 
the Procedure Division of the source 
program. GNs are compiler generated and 
are inserted wherever a need for an 
additional name occurs. VNs are variable 
names; that is, they may vary at execution 
time because of a PERFORK or ALTER 
statement. All procedure-names are unique 
since they include a number assigned by a 
counter (for example, PN1, VN2, GN1, and 
GN2). See the chapter on phase 40 for a 
fuller discussion of procedure-names. 

Procedure A-text: An internal compiler 
text generated by phase 51. It is similar 
to asse,bler language and is used by phase 
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60 to create machine code for the object 
module. See "Section 5. Data Areas." 

Procedure Block: Unit of addressability in 
the machine language program which is 
produced when OPT is specified. Each 
Procedure Block consists of approximately 
4096 bytes of code. !ost Pis and Gis 
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. 

Procedure IC-tex!: One of a series of 
three texts, PO, P1, and P2, generated by 
phases 11, 12, 21, and 22 (PO-text), 
30 (Pl-text), 35 (P1A-text), and 
40 (P2-text). They are based on the 
source program Procedure Division and 
Report Section statements, and represent 
stages in the translation process from 
source statement to Procedure A-text. 
See "Section'S. Data Areas." 

Program Global Table (PGT): A part of the 
object module. The PGT contains virtuals, 
literals, and addresses used during 
execution. See Appendix B. 

PO-text; See Procedure IC-text. 
P1-text: See Procedure IC-text. 
P1A-text: See Procedure Ie-text. 

P2-text: See Procedure IC-text. 

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. 

REP-text: An internal compiler text 
produced by phase 60 if the SXREP or XREP 
option is in effect. Phase 61 uses 
REF-text and DEF-text to produce a 
cross-reference listing. Each element of 
REP-text consists of a user-assigned name 
and the card number of a statement that 
included that name. 
~~~i: See Segmentation. 

~: See Secondary Base Locator. 

Secondary Base Locator (SBL): A 4-byte 
address cell in the TGT. Phase 22 assigns 
a unique SBL, using a counter in COMMON, to 
each variably located field. At execution 
time, each SBt 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 ••• DEPENDIIG ON 
statements in the source program. If a 
variably located field exceeds 4,096 bytes, 
phase 22 assigns one SBt to each 4,096 
bytes. 
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Section: A series of source program 
procedure instructions grouped under the 
same sectiou-~ame. 

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 
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 storage 
throughout execution of the program. The 
other segments are loaded in order of the 
priority number, each segment overlaying 
the one before. 

Subject hierarchy: The order of all group 
and elementary items defined within the 
first group item to appear in a !OVE 
CORRESPONDING statement. 

~: An area in storage containing a 
number of entries of a fixed, often 
identical, format. !any tables used within 
a single phase and all tables used by two 
or more phases are handled by the TAMER 
routines of phase 00. 

~: A set of routines, resident 
throughout compilation as part of phase 00 
and accessible to all phases, which get 
space for, access, and build tables. Those 
tables which employ TAMER routines include 
those passed between phases and those used 
by a single phase and having a variable 
length. Usually, tables which have a fixed 
length and which are built, used, and 
released within one phase are not handled 
by TAMER routines. 

~~~: Space in storage occupied by 
TAMER tables. It follows (that is, is in a 
higher location of storage COBOL space. 

Task Global Table (TGT): A part of the 
object module. The TGT contains 
information, addresses, and work areas for 
use during execution. See ~ppendix B. 

TIB (Table Information Block): One of 
thirtY-SiX a-byte cells in COBBON used to 
provide information about TAMER tables. 
The TIBs are numbered and can be reassigned 
after a table has been released. See 
Appendix A. 

TGT: See Task Global Table (TGT). 

Transient area: A portion of storage 
reserved during execution time to contain 
seqments 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. 

• 

• 

• 

• 

• 
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U~SI: User Program status Information. 
There are eight 1-bit UPSI switches 
provided by the DOS/VS system. The UPSI 
feature of this compiler provides the 
facility of naming and using these 
switches. Phases 10 and 22 perform the 
processing of this feature. 

Verb string: A verb and its operands. 

Virtual: The name of a procedure switch or 
table referenced by a procedure, but not 
defined in the source module. It is 
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necessary because of a CALL to an external 
procedure or a reference to a COBOL library 
subroutine. At execution tiae, the address 
of all procedures referred to by virtuals 
(which have been link edited into the load 
aodule) are stored in the Program Global 
Table. 

!!: See Procedure-name. 
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A(INIT1) field (TGT) 433 
A-text generator 

called by Arithmetic Translator 96 
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virtuals 99 . 

ABEND 409 
abnormal termination during 

compilation 409 
ABS.LIN cell 448 
ACCEPT statement 

entries in SPNTBL tabla 40 
output coding 468 
phase 11 processing 49 
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ENTPTR 423 
GETPTR 423 
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functions 422 
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ALPHTBL table 287 
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description 441 
flowchart 250 
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flow of control 84 
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description 288 
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ASCTAB table 288 
definition 470 
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ATF-text 
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definition 418 
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base locators 
essignment in phase 22 57 
BL number 

assignment 57 
base register assigning 122-123 
definition 470 
FDs 57-58 
locating data 419 
locating RWS elements 449 
OPT processing 130-133 
subscripts 93-95 
Working-Storage Section 58 
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assignment 57 
definition 470 
Linkage Section 58 

example of OPT processing 133 
optimization (OPT) 
processing 130-133 
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assignment 57 
definition 472 
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BASIS library 34 
BCB (Buffer Control Block) 462 
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BGALLPN cell (COMMON) 285 
BGALLPRI cell (COMMON) 285 
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locating RWS elements 449 
space allocation 113 
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BLASGTBL table, description 288.1 
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TGT space allocation 113 

BLKCTNS routine 60 
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description 432 
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assignment 57 
definition 470 
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BLLCTR cell (COMMON) . 277 
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description 277 
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coding 106 

BLTABL table 
buffer generation 68 
description 288 

BLUSTBL table 
description 289 
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phase 62 processing 134 
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BSUBRN routine 53 
BUF option 21 
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Buffer Control Block (BCB) 410 
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table 68 
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address of area 35 
allocation of space 35-36 
assignment 36 
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generating 68 
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BUFTAB table 

buffer generation 68 
description 289 
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BUGSTCRD cell (COMMON) 281 
BUGVLCNO cell (COMMON) 286 
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generated by phase 11 48 
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CARDINDX tabla 
built in phase 65 127 
description 290 
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use in building debug file 126 

CARDNO cell 81 
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CATAL option 21,111 
CATALR option 21 
CBL card 
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OPT option 129 
options permitted 21-24 
phase 01 actions 18.1 

CBNOFND routine 27 
CCBLOC cell (COMMON) 281 
CE abstract worksheet 420.3 
CFF-ROUT routine 

description 446 
flowchart 257 
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CKPTBL table 
description 291 
entries for RERUN 41 
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DTF generation 60 

CLIST option 
definition 21 
effect on PGT listing 116 
phase 60 processing 111,118 
phase 64 processing 141 

CLOSE macro instruction 28,106 
CLOSE REEL statement, output 

coding 460 
CLOSE statement 

output coding 458 
phase 51 processing 106 

closing files 28 
CNTLTBL table 291 
COBOL bits in DTFs 66 
COBOL Library Subroutines 

(see also COBOL subroutines) 
changing operating mode 96 
definition 470 
for VSAM 106 
READ processing 106 
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USE coding 106.1 
STATE processing (see STATE option) 
SYMDMP processing (see SYMDMP 
option) 

WRITE processing 106 
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assigning 426 
definition 470 

COBOL Subroutines 
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Subroutines) 
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ACCEPT coding 106.1 

DISPLAY 
DISPLAY processing 109 
example of linkage codes 109 
generating call 108 

for VSAM 106 
segmentation 

generating call 108 
COBOL word list 355-358 
COBOLRWD bit in DTFs 66 
CODE-cell cell 447 
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AGETALL 279 
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AINSRT 275 
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AMOVDC 278 
APLSCALL 282 
APRIME 275 
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BUGSTCRD 282 
BUGVLCNO 286 
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CKPCTR 277 
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CORESIZE 280 
COS 275 
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CURCRD 282 
CURSGN 278 
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DICND2 277 
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NODECTR 280 
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PARMAX 280 
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PHZSW4 284 
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PRBlNUM 280 
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PROGID 276 
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RElADD 275 
RElLOC 280 
RGNCTR 278 
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RPTSAV 278 
SA2CTR 278 
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SDSIZ 278 
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SEGLMT 278 
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SIOVIRN 286.1 
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SWITCH 282 
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TAMNAD 275 
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TIME 282 
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VNILOC 280 
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XSACTR 280 
XSWCTR 280 
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counters used to allocate 

space 133 
definition 470 
general concept 275 
option flags 35 
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TGT-field counters 112,113 

Communications Area (see COMMON) 
Communications Region (see COMMON) 
compare in System/370 109 
compiler 

active phase 24.1 
(see also LINKCNT) 

buffers 
assignments 36 
contents 410 
size 35 

code organization 66 
communications area (see COMMON) 
concept 13-14 
design of 14 
diagnostic aids 409-420.4 
execution-time register use 411 
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file handling 29-34 
initialization 35 
input (see input) 
layout of storage 13 
Linkage Editor Map 265-273 
minimum buffer size 35 
options 20-24 
output (see output) 
overall design 18-20,14 
overview 475-477 
parameters 20-24 
phases 

addresses 410 
approximate sizes 13-14 
intercommunication 14 

physical characteristics 13 
relationship to DOS/VS system 13 
storage layout 13 
storage locations 

names 13 
order of loading 13 
overlaying in storage 13 
translation 14 
use of work files 29-34 

compiler buffers 
assignments 36 
contents 410 
size 35 

compiler options (see options) 
compiler tables 

allocation of space 113 
current record 410· 
exceeding permissible size 34 
for Q-routines 58 
list, by phases 263-264 
locating in storage 410 
location in storage 421 
Main Free Area 421 
maximum length 426 
object module map 430 
passed by phase 22 59 
permissible s~ze 35 
processing in 'phase 00 3S 
Report Writer feature use 45 
RWS data items 449 
RWS routines 449 
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table area 421 
table contents 410 
table size 426 
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COMPUT routine 87 
COMPUTE statement 87 

EVAL string 88 
ON SIZE ERROR option 88 
phase 40 processing 87 
ROUNDED clause 88 

COMWRK work area 39 
CONDIS table 

description 291 
optimizing literals 115 
PGT space allocation 118 
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PI-text 79,80 
with VALUE THRU clause 80 
without VALUE THRU clause 79 

Configuration Section 40 
Constant A-text 99 
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CONTBL table 
description 292 
optimizing literals 115 
PGT space allocation 118 
segmented program object text 122 

control and input/output diagram 483 
Control breaks 104 
Control-field save-area names 448 
COpy library 

flag in Data IC-text 53 
phase 10 actions 39 

COPYPCH option 24 
COPYRN routine 53 
CORESIZE cell (COMMON) 280 
CORRESPONDING option 73 
CORRTN routine 73 
COS cell (COMMON) 275 
COS routine 

address location 24.1 
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processing between phases 28 

COUNT CHAIN ADDRESS field (TGT) 432 
COUNT LINKAGE AREA field (PGT) 435 
COUNT option 

definition 22 
phase 40 processing 92 
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COUNT table 437,470 
COUNT TABLE ADDRESS field (TGT) 432 
counters in COMMON 113 
CRDNUMXX cell (COMMON) 282 
critical program break, action by 

phase 20 53 
cross-reference list 

(see also Lister option) 
diagram 495 
locating RWS elements 449 
phase 61 processing 144,145 
use of REF-text 118 
used by phase 11 48 
used in phase 20 52 
used in phasa 22 55 

CSYNTAX option 
(see also SYNTAX) 
definition 23 
phase 22 processing 59 
phase 30 processing 78 
phase 40 processing 91 

CTB-ROUT routine 
description 441 
flowchart 242 

CTF-ROUT routine 
description 446 
flowchart 253 

CTH-ROUT routine 446 
CTL.LVL cell 447 
CTLTBL table 292 
CURCRD cell (COMMON) 

description 282 
locating processing record 410 
use in phase 20 52 
use in phase 22 55 

CURGCN cell 39 
CURRENCY-SIGN clause 40 
CURRENT-DATE register 371 
CURRENT PRIORITY field (TGT) 432.1 

set by phase 65 112 
CURSGN cell (COMMON) 

contents 40 
descriptfon 278 

CVIRTB table 
description 293 
optimizing virtuals 116 

segmented program object text 122 
virtual allocation 116 

"d" addressing parameter 60 
Data A-text 

associatad file DTFs 67 
data-name DEF elements 58 
definition 470 
description 349-350 
location on file SYS004 123 
phase 22 generation 58 
phase 60 processing 123 
purpose 123 
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elements 58 

VALUE clause constants 58 
Working-Storage Section address 

elements 58 
data areas 275-408 
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addressing with OPT 132 
controlling processing 39 
processing by phase 10 41 
processing overview 18.1,475-477 
syntax analysis 43 
translation, diagram 485 
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copied unchanged by phase 20 52 
data-nama DEF elamants 58 
data-names and file names 42 
definition 470 
description 341-347 
FD element 343 
FD processing in phase 10 42 
FILE-CONTROL paragraph 40 
input to phase 20 52 
items from Environment 
Division 40 

LD element 341 
processing in phase 20 53 
processing in phase 21 60 
RD element 343 
RD processing phase 10 42 
read by phase 20 53 
Report Writer data items 47 

.SD element 343 
SD processing in phase 10 42 
use in phase 22 58 

data-names 
discussion 78 
location in storage 419 
REF-text elements 144 
reference elements 78 
subscripts 94,95 

DATABDSP cell (COMMON) 278 
DATATAB table 

description 398 
phase 25 processing 69 
phase 65 processing 128 

DATATBL table 293 
DATATBNM cell (COMMON) 280 
DATE cell (COMMON) 

description 282 
setting in phase 01 35,36 

DBGLOC call (COMMON) 286 
DBGTBL table 

description 293 
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generating P2-text 82 
processing verb strings 81 

DCPTR cell (COMMON) 278 
DDSCH routine 42 
debug data set, creation of, 

diagram 493 
Debug File 395-408 

built by phase 25 69 
CARDINDX table 404 

built by phase 65 127 
DATATAB tabla 398 

built by phase 25 69 
OBODOTAB table 397 

built by phase 25 69 
phase 65 processing 127 
PROCINDX table 405 

built by phase 65 127 
PROCTA8 table 404 

built by phase 65 126 
PROGSUM table 396 

built by phase 65 127 
SEGINDX table 405 

built by phase 65 127 
tables built by phase 22 59 

debug file tables 395 
DE8UG-ITEM 53,55,57,78-79 
DE8UG LINKAGE AREA field (PGT) 
debug options (see FLOW option; 

STATE option; SYMDMP option) 
DEBUG TABLE field (TGT) 

description 432.1 
phase 65 processing 126 

DEBUG TA8lE POINTER field (TGT) 
set by phase 65 112 

Debug-text 
description 384 
phase 65 processing 126 
use in building Debug File 

DEBUG verb processing 
phase 11 processing 49 
phase 40 processing 82 

debugging compiler (diagnostic 
aids) 409-420.4 

debugging packet 82 
DECIMAL-POINT clause 40 
DECK option 

definition 21 
phase 60 processing 111 
phase 64 processing 141 

DECK option in LST card 24 
declarativQs 

effect on coding 106 
OPEN verb 49 
USE-FOR-DE8UGGING 50 

Daclaratives Section 
processing in phase 11 50 

DEF-text 
data-name DEF elements 58 
definition 470 
description 383 
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72 

435 

432.1 

127,126 

from Procedure' Di vi si on 
generation in phase 30 
location on fila SYS004 
processing by phase 60 
processing in phase 61 

123 
123 
144-145 

DEFS8S table 
description 294 
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DELETE verb processing 49 
delimiter 470 
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definition 470 
determining 41 
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group items 55 
DEPENDING ON option 60 
DESTROY m~~ro element 132 
DET-ROUT routine 

description 447 
flowchart 240.5 

DETTBL table 294 
DFREER routine 98 
diagnostic aids 409-420 

abnormal termination during 
compilation 409 

CE abstract worksheet 420.3 
dump produced 409 
erroneous compiler output 418 
error message listing 409,420 
input/output error messages 418 
linkage editor phase map 420 
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storage 409-410,419 

register saving 418 
register usage 411-417,419-420 
storage layout 418 
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diagnostic assistance (CE) 420 
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description 277 
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description 277 
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DICOT table 
description 295 
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description 57 
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purpose 55 
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addressing parameters (see 10K 
field) 

area 422 
assigning space 426 
building entries in 

phase 22 55,57-58 
completing entries in 

phase 22 57-58 
data-name entries 42 
Declaratives Section entries 50 
definition 470 
description 385-394,421-422 
dummy entries 55 

UPSI feature 40 
entries made by phase 22 55 
FD entries, filling in reserved 

space 60 
FD entry 386 
file attributes 61 
File Section entries 57 
file-name entries 42 
formats of entries 385-394 
generating PI-text 81 
glossary production 71 
handling, tabla and 
dictionary 421-429 

handling spill 28 
incomplete index-name entries 55 
index-name entry 389 
interaction with tables 50.1 

• 

• 

• 

• 
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lD entry 388 
Linkage Sectio.n entries 58 
locating entries 421-422 
logical position in phase 22 55 
major coda 385-389 
minor code 388,391 
organization 421 
PERFORM attributes 85 
phase 21 functions 60 
pointer 78 
pointer for WHEH statement 90 
preprocessing in phase 22 55 
procedure-name 
characteristics 50-50.1 

procedure-name entries 48,50-50.1 
procedure-name (paragraph) 
entry 385 

procedure-name (section) entry 385 
procedure-names 78 
Q-routine entries 58 
RD entry 388 
replacing names 78 
Report Section entries 58 
residence 421 
SD entry 387,60 
SEARCH processing 74 
searching sectioned Procedure 
Division 50.1 

skeleton FD entry 55 
space allocation 35 
spill onto disk file 422 
SYMDMP processing in phase 25 69 
Working-Storage Section entries 57 

Dictionary Area 422 
Dictionary attributes 

condition-name 78 
definition 470 
Q-routine bit 78 
replacing names 72 
substituting for names 78 

Dictionary entry formats 385-394 
Dictionary handling (see ACCESS 
routines) 

Dictionary pointer 
definition 471 
use after phase 30 78 
use in building OBODOTAB table 499 

Dictionary section addresses 421 
DICTNAME cell (COMMON) 281 
Direct A-text 99 
DIRECTOR routine 55 
directory 259-273 
DISCONTINUITY element 

(see also Debug-text) 
phase 65 processing 126 
use in building Debug File 127 

Diskette unit device 65 
DISPLAY literals, optimization for 

PGT 115 
DISPLAY LITERALS field (PGT) 

description 436 
optimizing with OPT 130 
space allocation 118 

DISPLAY statement 
entries in SPNTBL table 40 
output coding 468.2 
phase 11 processing 49 
subroutine linkage 108 

DLSVAL cell (COMMON) 278 
DHTORI routine 108 
DOP work areas 92.2 
DOS/VS system 

interface with compiler 24.1 

relationship with compiler 13 
returning control 28 
UPSI-feature-names 58 
use of Control Program 13 

dOUble buffering, effect on 
coding 106 

drop tables (see DRPTBl table; 
DRPLTBL table) 

DRPTBL table 
description 295 
use in register assignment 132 

DRPLTBL table 
dascription 296 
use in register assignment 132 

OSPlAC routine 112 
DTAB tabla 296 
DTF 

address element 67 
associated files 67 
choice of type 61 
COBOL bits 66-67 
COBOL indicators 66 
COBOLRWD bit 66 
common parameters 60 
constant definition elements 67 
OTFCD, number of DTFs 62 
DTFDA 

numbar of DTFs 62 
pre-OTF 62-65 

DTFDU 65,62 
DTFIS 

number of DTFs 62 
pre-DTF 65 

DTFMT 
number of DTFs 62 
pre-DTF 62 

DTFPR, number of DTFs 62 
DTFSD 

number of DTFs 62 
pre-DTF 62 

generating 60-66 
IOAREA address 68 
location in object module 430 
location in storage 419 
number assigned 62 
number required 62 
order of addresses 419 
pre-DTF area 62-66 
REWIND bit 66 

DTF generation 60-66 
clause compatibility checking 60 

DTF generator 
functions 
GENDTFCD 
GENDTFDA 
GENDTFDU 
GENDTFIS 
GENDTFMT 
GENDTFPR 
GENDTFSD 
selecting 

DTF number 

61-66 
61 
61 
61 
61 
61 
61 
61 

61 

files with OCCURS ••• DEPENDING ON 
clauses 58 

OBJSUB table element 58 
QFILE table elements 58 

DTF parameters 
Record form 60 
Record size 60 

DTFADR CEL'.S field (TGT) 
description 432.1 
locating DTFs 419 
space allocation 113 
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DTFCD 62 
DTFDA 

number of DTFs 62-62.1 
pre-DTF 62.63-65 

DTFDU 
number of DTFs 62 
pre-DTF 65 

DTFIS 
number of DTFs 62 
pre-DTF 65 

DTFMT 
number of DTFs 62 
pre-DTF 62 

DTFNOXX cell (COMMON) 282 
DTFNUM cell (COMMON) 

descr-i pt ion 282 
TGT space allocation 113 

DTFPR 62 
DTFSD 

number of DTFs 62 
pre-DTF 62 

DTNCNT cell (COMMON) 282 
dummy entry for phase 80 50.1 
dump. producing for disaster-level 
messages 409 

dynamic dump request 
(see also SYMDMP option) 
phase 25 processing 69 
phase 65 processing 126 

E.nnnn name cells 448 
E-point name cells 448 
E-text 

definition 471 
description 382 
from Procedure Division 19 
identification prefix 90 
input to phase 20 52 
input to phase 30 71 
location on file SYS004 123 
phase 21 processing 60 
phase 30 processing 78 
phase 51 processing 104 
phase 60 process~ng 123 
phase 70 processlng 146 
producing 19 
RECFORM parameter 61 
WHEN clause 90 
written by phase 12 47 

EACTBL table 146 
EACTOO area 147 
elementary report items 47 
ELIPR routine 58 
ENDSEG elements 

(see also Debug-text) 
phase 65 processing 126 
use in building Debug File 127 

ENTDEL routine 423 
ENTDIC routine 61 
ENTNAM routine 422 
ENTPTR routine 423 
ENTRDATA routine 70 
ENTRY-SAVE field (TGT) 432 
Environment Division 

controlling processing 40 
processing 40 
processing overview 18.1 
syntax analysis 43 
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transl.tion. diagram 485 
ENVSCN routine 40 
ENVTBL tal:".~ 

APPLY clause switch 41 
CKPTBL ~it 41 
description 296.1-298 
FNTBL table use 42 
MULTIPLE FILE TAPE switch 41 
phase 10 processing 40~42 
pointers 40 
POSITION INTEGER field 41 
SAME clause files 41 
SELECT clause entries 40.1 

EOF routine 92 
EOJ macro instruction 25 
EQUATE string 

built by phase 51 105 
used by phase 60 112 

ERF4SW cell (COMMON) 278 
ERMSG area 78.1 
ERRMSG 146 
erroneous compiler output 418 
error conditions 

(see also error messages; error 
processing) 

ATF-text 59 
background size 37 
BUF parameter 37 
checking by phase 20 52 
clause compatibility S2 
CORRESPONDING operands 73 
Data IC-text 58 
Dictionary requirements 72 
E-taxt 382 
EBCDIC key-names S9 
execution-time messages 418 
file-names after READ 72 
file-names after RETURN 72 
footnotes in phase 08 38.4 
I/O error messages 418 
messages from phase 01 37 
OCCURS ••. DEPENDING ON clauses 58 
phase 05 processing 38.2 
phase 08 process!ng 38.4 
phase 22 processlng 59 
phase 30 messages 78.1 
phase 30 process!ng 78 
phase 70 processlng 146-147 
premature EOF 36 
producing a dump for disaster level 
messages 409 

SEARCH routine 75 
syntax checking 

in phase 05 38.2 
in phase 12 47 

TAMER-detected 34 
unopened file 36 
unrecoverable 34 
using table SRCHKY 59 
using table VALTRU 59 

error messge listing. obtaining 147 
error message parameters 147 
error messages 

(see also error cond;t;ons; error 
processing) 

diagram 495 
disaster level 409 
execution-time 418 

(see also phase 70) 
FIPS flagging 148 
identification code 420 
input/output 418 
invalid 420 

• 

• 
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listing 147 
parameters 146 

error processing 
(see also error conditions; error 
messages) 

COBOL word checking 91 
E-text severity code 104 
operand-checking 91 
phase 40 91 
severity code 104 
verb checking 91 
WHEN conditions 90 

ERROR routine, phase 30 78.1 
ERROR routine, phase 40 91 
errors detected by TAMER 34 
ERRPRO routine 104 
ERRS option 21 
ERRSEV cell (COMMON) 

description 277 
testing for SUPMAP 111 
use by phase 51 112 

ERRTBL table 
description 299 
saving E-text 146 
spilling 146 

ESD (External Symbol Dictionary) 114 
EVAL string 88 
execution-time statistics (see COUNT 
option) 

EXHIBIT statement 50 
EXIT verb, phase 11 processing 49 
EXITS routine 92 
External Symbol Dictionary (ESD) 114 

FD (see file description entries) 
FD element 

(see also file description entries) 
Data IC-text 341 
Dictionary entry 386,387 

FDTAB table 
description 299 
phases 22 and 21 59 

federal information processing 
standard (FIPS) 

diagnostic messages 148 
flagging 37 
LVL option 22 
phase 01 processing 37 
phase 80 processing 148.1 
scanning source program 148.1 
SYS006 22,148.1 

FIB (VSAM file information block) 68 
FILE-CONTROL paragraph 40 
file description entries (FDs) 

assignment of BL number 57 
Dictionary entries 57,60 
dummy dictionary entries 55 
processing in phase 10 42 
processing in phase 20 52,53 
processing in phase 21 60 

file handling 29-34 
file information block, VSAM (FIB) 68 
file-name reference items 78 
file-names 

following RETURN 72 
phase 30 processing 78,72 
REF-text elements 144 

Fila Section 

Dictionary entries 57-58 
phase 10 processing 42 
phase 20 processing 53 

FILE STATUS clause processing 40.1-41 
FILEST routine 53 
FIlTBl table 

description 299 
optimizing VNs 114 

FIL5BUF cell (COMMON) 280 
FIPLVL cell (COMMON) 285 
FIPS (see federal information 
processing standard) 

FIPSMTBL table 300 
FIPSPTBL table 300 
fixed routine, definition 471 

(see also Report Writer Subprogram) 
flag, FIPS 20 
FLAGE 22 
FLAGW 22 
FLOW. opti on 

compiler overview 18-20 
definition 22,126 
diagram 475-477 
file handling for 29-34 
INIT3 instructions 438 
parameters 35 
phase 25 processing 69 
phase 51 processing 105 
phase 65 processing 126,127 
PHZSWl switch (COMMON) 284 
procedure A-text processing 118 

segmented program 122 
TGTADTBL table 333 
virtuals required 99 

Flow Trace Table 
allocation in phase 65 126,127 
description 438 

flowcharts 149-258 
explanation of symbols 150 
label directory 259 
Report Writer 

Subprogram 240.5-258,453 
FLOWSZ cell (COMMON) 

description 279 
relationship to other routines 45 

FHTBL table 
description 300.1 
entries for USE sentences 50 
finding file-names 50 
use for file section processing 42 

foldout diagrams 475 
forward branch tables 

GHFWDBTB table 
description 301 
usa ;n phase 62 133 

PHFWDBTB table 
description 313 
use in phase 62 133 

free area 426 
FREE macro element 132 
FRS.GEN cell 447 
FRS.GRP cell 448 
FSTCDNM1 cell (COMMON) 281 
FSTEXT routine 53 
function-names for UPSI 58 

GATXTV routine 99 
GCHTBL table 300.1 
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GENASC routine 63 
GENDAT routine 75 
GENDTFCD routine 67 
GENDTFPR routine 63 
GENERATE statement 

diagram of first RWS response 450 
diagram of succeeding RWS 

responses 451 
RWS response 449 

generated card number, REF-text 
element 144,145 

generated coda for input/output 
verbs 454-469 

generated name (see procedure-names) 
GENERATED NAME CEllS field (PGT) 

description 436 
space allocation 117 
space allocation with OPT 131 

GENNOD routine 92 
GENOP routine 73,72 
GENPAR routine 92 
GENTIM routine 92-92.1 
GETAll routine 429 
GETCRD routine 

function in phase 10 39 
function in phase 11 43 

GETDlM routine 
funct ion 'i n 
function in 

GETF2 routine 
GETNXT routine 
GETPTR routine 
GETWD routine 

phase 10 
phase 12 
126 

92 
423 

39 
45 

function in phase 10 39 
function in phase 11 48 

GlORET routine 71 
GlOSRY routine 

coding organization 71 
description 71,72 

Glossary 
DTF numbers 419 
finding RWS elements 449 
locating data 419 
production 71 

GN number 
allocation 117 
with OPT 131 
data-name references 73 
DEBUG procedure 82 
definition 471 
delating XSCRPT entries 95 
effect of ALTER/GO TO pair 32 
eliminating duplication 105 
file-name references 78 
from Declaratives Section 50 
generated for error 
declaratives 50 

generated for label 
declaratives 50 

locating RWS routines 449 
optimizing 114 
optimizing with OPT 133,129 
phase 50 processing 92.3 
phase 51 processing 105 
Q-routines 58 
segmented program 108 
simple IF statement 88 

GNATBl table 
description 301 
used by phase 62 130 

GNCAlTBL table 301 
GNCTR cell (COMMON) 

allocating GN numbers 117 
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assigning GN number 50 
building GNTBL tabla 114 
description 276 
PERFROM statements 84-85 

GNFWDBTB table 
description 301 
use in phase 62 133 

GNLABTBL table 
build by phase 62 134,133 
description 302 

GNlBDTBL tabla 302 
GNLIST work area 105 
GNSPRT routine 

description 47,45 
relationship to other routines 4S 

GNTBL tabla 
description 302 
GN space allocation 117 
OPTIMIZING GNs 114 

GO statement 
effect on SEARCH verb 90 
segmented programs 108 

GO TO NEXT SENTENCE statement 
exit from SEARCH 90 
generated by SEARCH verb 
analyser 90 

GO TO verbs 49 
GOBACK verb analyzer 105 
GP.nnnn cells 447 
GPLSTK table 

description 303 
generating Data A-text 58 
use in Dictionary building 57 

group routine, definition 471 
(see also Report Writer 
Subprogram) 

GRP.IND cell 447 
GSPICT routine 53 
GTEQI0K routine 127 
GTLNG cell (COMMON) 280 
GVFNTBL table 

description 304 
phase 11 processing 50 

GVNMTBL table 
description 304 
phase 11 processing 50 

HASH table 73,421 
hierarchy of arithmetic operators 37 

I-O-CONTROL paragraph 41 
ICTEXT work area 42 
IDBRK ro~tine 92 
IDBYTES cell (COMMON) 286 
IDDSCN rputine 39 
IDENT routine 81 
Identification Division 

controlling processing 39 
processing 39 
processing overview 18-20 
syntax analysis 43 
translation, diagram 485 

IDENTL cell (COMMON) 279 

• 

• 
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IDK field 
base register assigning 122 
data-name subscripts 94 
defined 57 
DOP work area 93 
literal subscripts 94 
optimizing subscripts 95 
Working-Storage Section 57 

IDLHN routine 
DEBUG statement 82 
PERFORM processing 85 
PI-text processing 81 

IDLH03 routine 92 
IDPH8D cell (COMMON) 286.1 
IDIPTR work area 75 
ID5 routine 92 
IF routine 88 
IF statements 88 
ILBDDSPO 

example of linkage codes 109 
generating call 108 

ILBDSEMO 
generating call 108 

ILBDVIOO subroutine 110 
ILBDVOCO subroutine 110 
incomplete Data A-text 

completing elements 58 
definition 471 
generating in phase 20 53 

incremented address element 139 
INDEX cell (COMMON) 280 
INDEX CELLS field (TGT) 

contents 96 
description 432.1 
space allocation 113 

index-names 
direct indexing 96 
indirect indexing 96 
processing formula 96 
processing in phase 50 96-98 

indexed references, phase 50 
processing 96-98 

(see also index-names) 
INDEXI cell (COMMON) 

description 279 
TGT space allocation 113 

INDKEY table 
description 305 
phases 22 and 30 processing 59 
phase 30 searching 74 
SEARCH Format-l 75-76 
SEARCH Format-2 77 

INDXTB table 305 
IND2TBL table 306 
initialization routines 

concept 123 
definition 471 
INITI 

coding 431 
description 430 
functions 430 
location in object module 430 
purpose 123 

INIT2 
coding 436 
description 437 
functions 437 
location in object module 430 
purpose 123 

INIT3 
coding 438.1 
description 437 
functions 437 

loading base registers 122 
location in object module 430 
purpose 123 
RLD-TEXT 123 
use of QGNTBL table 140 

location 123 
order written 123 

INITIATE statement 
locating INT-ROUT routine 452 
phase 11 actions 44 
response of RWS 440-445 

INITI 
coding 431 
description 430 
functions 430 
location in object module 430 
purpose 123 

INIT2 
coding 436 
description 437 
functions 437 
location in object module 430 
purpose 123 

INIT3 
coding 438.1 
description 437, 
functions 437 
loading base registers 122 
location in object module 430 
purpose 123 
RLD-TEXT 123 
use of QGNTBL table 140 

input 
COMPUTE statements 87 
error messages 418 
phase 04 38 
phase 05 38.1 
phase 06 38.3 
phase 08 38.4 
phase 12 46 
phase 20 52 
phase 22 56 
phase 30 71 
phase 50 92.3 
phase 51 106.1 
phase 70 146 
phase 80 148.1 
read from SYSIPT 14 
SEARCH ALL statement 89 
segmented program 121 

input card number 55 
input/output 28 
input/output, control and, 
diagram 483 

input/output error messages 418 
Input-Output Section 40 
input/output verbs 

coding 454-469 
influences on coding 106 
phase 11 processing 49 
phase 51 processing 106 
register usage 106 
VSAM 106 

INSERT routine 428 
INT-ROUT routine 

description 441 
flowchart 255 

INT-routines, processing between 
phases 28 

INTACC routine 422 
Intermediate A-text, definition 471 
Intermediate E-text 

definition 471,104 
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input to phase 51 104 
Intermediate Optimization A-text 104 
Intermediate Procedure A-text 104 
intermediate results, maximum operand 
size 91 

(see also COMPUTE statement) 
internal texts 341-384 

A-text generation 99 
generated by phase 05 38.1 
generated by phase 12 46 
generated by phase 20 52 
generated by phase 22 56 
identifier byte 341 
list 16-18 
phases producing 16-18 
produced from Data Division 18.1 
processing 14 
use of work files 29-34 

INTVIRT cell (COMMON) 281 
INTVLC routine 58 
INVALID KEY option 61 
IOAREA area 

address in DTF 68 
buffer generation 68 

IOPTBL table 306 
IOPTR CELLS field (TGT) 

description 433 
space allocation 113 

IOPTRCTR cell (COMMON) 
description 219 
TGT space allocation 113 

IP-text 16 
IPlT work area S3 
IPRECS cell (COMMON) 286 
IPT work area 53 
IPTBUF area 410 
ISTRUV routine 92 

KDECMl field 40 
KEYTAB table 306 
KEYTBL table 

description 301 
processing SEARCH ALL 89 

KILSUB routine 103 

label records, effect on coding 106 
LABELS cell (COMMON) 216 
LABTBL table 

description 301 
LANGLVL option 

description 22 
segmentation feature 34 

LATACP routine 424 
LATGRP routine 425 
LATRNM routine 423 
LATRPT routine 424 
LCSECT cell (COMMON) 218 
LD (see record description entries) 
LD element 

(see also record description 
entries) 

Data IC-text entry 341 
Dictionary entry 388 
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LDELNM routine 424 
lDTEXT routine 53 
LDTEXT work area 42 
LENGTH OF SORTAB field (TGT) 433 
LENGTH OF VN TBL field (TGT) 433 
level-number entries 

(see also record description 
entries) 

Data IC-text entry 341 
Dictionary entry 388 

LIB option 22 
effect on Lister 31 
processing 36-31 

LIBBUF cell (COMMON) 286.1 
library subroutines (see COBOL 
subroutines) 

LIN.NUM cell 448 
LIN.SAV cell 448 
LINE-COUNTER cell 441 
LINECNT cell contents 36 

SYMDMP output 126 
LINECT option 21,36 
LINK option 

definition 21 
effect on buffers 36 
phase 60 processing 111 
phase 64 processing 141 

LINKA routine 
calling phase 01 24.1 
functions 24.1,26 
processing between phases 26,24.1 
updating LINKCNT 24.1 

linkage codes 
definition 24.1 
end of compilation 27 
list 25 
segmentation 34 

linkage editor map 
compiler 265-214 
executed program example 419 

Linkage Section 
dictionary entries 58 
processing in phase 10 43 

LINKB routine 
action at end of compilation 21,28 
functions 24.1,46 
pro~essing between 

phases 21,28,24.1 
LINKBA routine 

action at end of compilation 21 
LINKCNT cell 

function 24.1 
updating 26 
value at termination 24.1 

LINKNAME cell 409 
LINKPHI routine, COS address 24.1 
LIOCS module linkage 106 
LIST option 

definition 21 
effect on phase 10 39,40 
effect on phase 11 48 

Lister option 
compiler overview 18.1,475 
definition 24 
effect on phase 80 output 148.1 
file handling 29 
LISTERSW switch (COMMON) 281,35 
LST card 24 
phase 05 processing 38.1 
phase 06 processing 38.3 
phase 08 processing 38.4 
preface 38.4 

LISTERSW cell (COMMON) 281,35 

• 
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Listing A-text 381 
LISTX option 

definition 21 
effect on PGT listing 116 
listing TGT 112 
literal pool 115 
phase 60 processing 111,118 
phase 64 processing 141 
register list 122 

Literal pool 115 
literals 

optimization for PGT 115 
phase 50 processing 94,99 
phase 51 processing 107 

LITERALS field (PGT) 
description 436 
space allocation 117 

with OPT 131 
LNCOUNT cell (COMMON) 286.1 
LNGBL cell (COMMON) 281 
LNGDSP cell (COMMON) 281 
LNKBUF araa 410 
locating 8 DTF 419 
locating data 419 
LOCCTR cell (COMMON) 

: 

address of global tables 112 
addressing parameter "d" 57 
description 275 
DTF address element 67 
incrementing in phase 60 118 
segmented program 121 
used for optimization 139 
use for segmented program 121 

LOCNXT routine 424 
LOCTMCTT cell (COMMON) 281 
LOG option 21 
logical unit 39 
LST card 24 
LST option (see Lister option) 
LST-ROUT routine 

description 440 
flowchart 256 

LSTBUF area 263,410 
LSTCOMP option 24 
LSTONLY option 24 
LTLCTR cell (COMMON) 

description 276 
literal number assigning 100 
PGT space allocation 117-118 

LTLRTN routine 115 
LTLTBL table 

description 308 
optimizing literals 115 

LVL option 
definition 22 
phase 01 processing 37 
phase 80 processing 148.1 

Main Free Area 422,36 
major code 

code list 389 
definition 471 
setting by phase 30 71 

MAPLOC routine 116 
MASTAM 

description 426 
format 426 
location 418 

master of an OCCURS clause with the 
DEPENDING ON option 

definition 471 
MASTODO table 308,59 
processing for SYMDMP 69 

Master TAMM Table 426 
MASTODO table 

built by phase 22 59 
description 308 
used by phase 25 69 

MAXBGITM call (COMMON) 286 
Memory Map 418 

(see also object module) 
MERGE verb processing 50,128 
MERGE verb strings 73 
message listing, obtaining error 147 
massages (see error messages) 
method of operation 24.1-148.1 
minor code 

code list 391 
definition 471 
setting in phase 20 53 

mnemonic-names for UPSI feature 58 
mode of operation, arithmetic 
operations 96 

MODTAB table 61 
MOVDIC routine 427 
MOVE CORRESPONDING option 74 
MOVE verb 72 
MULTIPLE FILE TAPE clause 41 
MYSAVE area 418 

N.nnnn nama cells 448 
N-point nama calls 448 
nested IF statement 89 
HOADV option 21 
NOCATLR option 21 
NOCLIST option 21 
NOCOPYPCH option 24 
NOCOUNT option 22 
NODECK option 21 
NODECK option in LST card 24 
NODECTR cell (COMMON) 280 
NODUMP option 21 
NOERRS option 21 
NOLIB option 22 
NOLINK option 21 
NOLIST option 21 
NOLISTX option 21 
NOLOG option 21 
NOLVL option 22 
nonarithmetic verb strings 

nonarithmetic conversion 108 
ON 107 
phase 51 processing 105-108 

NOOPT option 22 
NOSEQ option 22 
NOSTATE option 22.1 
NOSTXIT option 22.1 
NOSUPMAP option 23 
NOSXREF option 22.1 
NOSYM option 21 
NOSYNTAX option 23 
NOTE macro instruction 

phase 00 issuing 34 
phase 51 issuing 104.1 

NOTE routine 34 
NOTRUNC option 24 
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NOVERB option 24 
NOVERBREF option 24 
NOVERBSUM option 24 
NOXREF option 21 
NOZWB option 24 
NPTTBl table 308 
NSTD-REElS field CTGT) 433 
NSTD-REELS register 371 

object hierarchy, definition 471 
object module 430-439 

assembling 19 
buffers 430 
CSECT name 40 
COUNT table 437,470 
definition 471 
DTFs 430 
effect of options 111 
Flow Trace table 438 
INITI routine 430 
INIT2 routine 437 
INIT3 routine 437 
locating data items 449 
locating RWS routines 452-453 
location during execution 419 
optimization of, diagram 491 
optimization (OPT) option 129 
output 20 
Procedure Division code 436 
PROCTAB table 438 
production of, diagram 489 
Program Global Table 435 
Q-routines 436 
REGISTER ASSIGNMENT, column 449 
register assignments 122 
report writer (see Report Writer 
Subprogram) 

SDTFs 430 
SEGINDX table 438 
segmented program 121 
SORT SDs 430 
storage map 430 
Task Global Table 430-435 
transient area 438.1 
working-storage area 430 

object text 123 
OBJECT-COMPUTER paragraph 40 
object-time subroutines (see COBOL 
subroutines) 

OBJSUB table 
description 308.1 
generating Q-routines 58 

OBODOTAB table 
building of 69 
description 397 
phase 25 processing 69 

OBODOTBN cell (COMMON) 280 
OCCTBL table 

built by phase 22 59 
description 309 
used by phase 25 69 

OCCURS ..• DEPENDING ON clauss 
(see also Q-routines) 
associated with SEARCH 75 
ATF-text 58 
error conditions 59 
EXAMINE verb 103 
MOVE verb 103 
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phase 25 processing 69 
Q-routina 58,436-437 
SYMDMP processing 69 
TRANSFER verb 103 
use of OD2TBl table 42 
verbs affecting XSCRPT tabla 103 

ODOCTR cell (COMMON) 276 
ODOTBl table 310 
OD2TBl table 

description 310 
generating Q-routines 58 
use for Q-routines 42 

OFLOTBL tab(e 311 
ON control cell 107 
ON routine 107 
ON SIZE ERROR clause 88 
ON statement 107 
ONCTl CEllS field eTGT) 

description 433 
ON verb processing 107 
space allocation 113 

OHCTR cell (COMMON) 
description 279 
numbers for ON controls 107 
TGT space allocation 113 

OPEH options, influencing DTF 
selection 62 

OPEN statement 
output coding 454 
phase 11 processing 49 
phase 21 processing 66 
phase 51 processing 106 
replacing file-name 78 

opening files 28 
operand information buffer 97 
operations diagrams 474-507 
OPT option 

definition 22 
description 129 
processing for 129-143 

OPT processing (see optimization (OPT) 
processing) 

Optimization A-text 
def"i nit ion 471 
description 378-379 
DISPLAY literals 109 
EQUATE string 105 
literal definition 107 
literals 115,99 
optimizing GNs 114 
optimizing GNs with OPT 131 
optimizing PNs 114 
optimizing PHs with OPT 131 
optimizing virtuals 116 
optimizing virtuals with OPT 131 
PGT space 112 
PGT space with OPT 131 
prefixes 99 
procedure-names 105 
types of elements 112 
virtuals 99 
VN elements 114 

Optimization Information elements 
phase 50 processing 103 
processing by phases 62, 63, 

and 64 135-137 
optimization of object module, 

diagram 491 
optimization (OPT) processing 

buffer assignments 36 
compiler overview 19,475-477 
definition 22 
EQUATE strings 105 
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file handling 29-34 
execution of a PERFORM 

statement 86 
general concept 129 
information elements 103 
parameters 35 
PERFORM statement 84-86 
phase 00 segmentation 
operations 34 

phase 22 base locator 
processing 57 

phase 50 processing 103 
phase 62 130-134 
procedure block 131 
procedure branching in a segmented 

program 108 
register assignments 132 

OPTION control card 21-23,35 
optional phase processing 26 
options 20-24 

ADV 21 
AP.OST 21 
BUF 21,35 
CATAL 21,111 
CATALR 21 
ClIST 

definition 21 
effect on PGT listing 116 
effect on phase 60 111 
output from phase 60 118 
phase 64 processing 141 

compiler 20-24 
COPYPCH 24 
COUNT 

definition 22 
phase 40 processing 81 
virtuals required 100 

CSYNTAX (see CSYNTAX option) 
DECK 

definition 21 
effect on buffers 36 
effect on phase 60 111 
phase 64 processing 141 

DECK in LST card 24 
default setting 36 
definitions 20-24 
DUMP 21 
ERRS 21 
FLAGE 22 
FLA<SW 2.2· 
FLOW (seq FLOW option) 
indicator bits in COMMON 35 
lANGlVl (see lANGlVl option) 
LIB 

definition 22 
effect on Lister 38.1 
processing 36-37 

LINECT 36,21 
LINK 

definition 21 
effect on buffers 36 
effect on phase 60 111 
phase 64 processing 141 

LIST 
definition 21 
effect on phase 10 39 
effect on phase 11 48 

list of options 20-24 
lister (see Lister option) 
lISTX 

definition 21 
effect on PGT listing 116 

options (continued) 
effect on phase 60 111,118 
effect on phase 64 141 
listing TGT 112 
literal pool 115 
register list 122 

LOG 21 
LST (see Lister option) 
lSTCOMP 24 
LSTONLY 24 
lVl 

definition 22 
phase 01 processing 37 
phase 80 processing 148.1 

needed for output 111 
NOADV 21 
NOCATALR 21 
NOCLIST 21 
NOCOPYPCH 24 
HOCOUNT 22 
HODECK 21 
NODECK in LST card 24 
NOERRS 21 
NOlIB 22 
NOLINK 21 
N01IST 21 
NOlISTX 21 
NOLOG 21 
NOLVL 22 
NOOPT 22 
NOSEQ 22 
NOSTATE 22.1 
NOSTXIT 22.1 
NOSUPMAP 23 
NOSXREF 22.1 
NOSYNTAX 23 
NOTRUNC 24 
HOVERB 24 
NOVERBREF 24 
NOVERBSUM 24 
NOZWB 24 
ON statement options 107 
OPT 

definition 22 
description 129 
processing for 129-143 

phase 01 processing 35 
PMAP 22 
PROC=lCOL 24 
PROC=2COL 24 
QUOTE 21 
SEQ 22.1 
SPACE 22.1 
STATE (sea STATE option) 
STXIT 

definition 22.1 
processing OPEN statements 106 

SUPMAP 
definition 23 
determining error severity 111 
effect on PGT listing 116 
effect on phase 60 111,118 
effect on phase 70 146 
listing TGT 112 

SXREF 
definition 22.1 
effect on file SYS004 123 
output of phase 60 111 
phase 60 processing 111 
phase 61 processing 144 
phase 64 processing 141 

Index 52: 



options (continued) 
SYM 

definition 21,71 
effect on PGT listing 116 

SYMDMP (see SYMDMP option) 
SYNTAX 35,23 
TRUNC 24 
VERB 24 
VERBREF 24,144 
VERBSUM 24,144 
virtuals required for 99 
XREF 

definition 21 
effect on phase 60 111,118 
effect on phase 61 144 
effect on phase 64 141 
effect on SYS004 123 

ZWB 24 
output 

(see also object module) 
ALTER statements 82 
compiler 20 
COMPUTE statement 87 
condition-name 78 
condition-string 79,80 
cross-reference list 144-145 
DEBUG card 82 
diagnosing, if erroneous 418 
E-text 146 
effect of options 111,13 
error messages 418 
literal pool 115 
literals 99,109 
MOVE 81 
nested IF statement 89 
ON statement 107 
options required 14 
PERFORM statement 84 
PGT listing 116 
phase 00 28 
phase 04 38 
phase 05 38.1 
phase 06 38.3 
phase 08 38.4 
phase 12 46 
phase 20 52 
phase 22 56 
phase 30 11 
phase 35 80.5 
phase 50 92.3 
phase 60 111 
phase 61 144,145 
phase 70 146 
phase 80 148.1 
preventing phase 60 output 111 
Procedure A-text 118 
SEARCH ALL statement 89 
segmented program 104,121 
virtuals 99 

output verbs 
influences on coding 106 
input and coding 454-469 
phase 51 processing 105-106.1 
register usage 106 

OU6REC work area 118 
OVERFLOW CELLS field (PGT) 

description 433 
optimization (OPT) 129 
registers 132 
space allocation 116 
space allocation with OPT 131 

OVERFLOW CEllS field (TGT) 436 
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PAGE-COUNTER cell 447 
SYMDMP output 126 

paragraph-names, PERFORM 
delimiters 84-85 

PARAM CEllS field (TGT) 
description 433 
space allocation 113 

parameters (see options) 
parametric routine, definition 471 

(see also Report Writer Subprogram) 
PARMAX cell (COMMON) 

description 280 
TGT space allocation 113 

PARTBL tabla 146 
PASSWORD clause processing 41 
PATCHIT cell (COMMON) 286.1 
PCHBUF area 410 
PDSCN routine 48 
PERFORM routine 84-85 
PERFORM statement 

coding in simplified assembler 
language 85 

execution 86 
flow of control 81 
phase 11 processing 49 
phase 40 processing 84-87 
processing for OPT 84 
resulting code 86 
sequence of execution 86 

permanent register assignments 132 
PFINDl routine 88 
PFMCTL CELLS field (TGT) 

description 433 
space allocation 113 

PFMCTR cell (COMMON) 
description 279 
TGT space allocation 113 

PFMSAV CELLS field (TGT) 
description 433 
holding PFMSAV numbers 85 
space allocation 113 

PFMSVA number 85 
PFMTBL table 

description 311 
PERFORM processing 84-85 
VN processing 84-85 

PGF-ROUT routine 
description 446 
flowchart 244 

PGH-ROUT routine 
description 446 
flowchart 251 

PGM ID field (TGT) 434 
PGT (see Program Global Table) 
PGT-VN TBL fi~ld (lGT) 433 
phase processing, optional 26 
phase sizes 13-14 
phase 00 24.1-34 

approximate size 13 
between-phase control 24.1,28 
flow control 18 
flowcharts 151-158.22 
functions 24.1 
general concept 24.1,18 
glossary printing 72 
handling I/O requests 28 
information from phase 01 37 
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input/output control 18 
interfacing with other phases 18 
interfacing with system 
control 24.1,18 

linkage editor map 265-274 
overlaying 13 
processing between phases 24.1-28 
reading segmented programs 121 
register saving 418 
register usage 411 
reserving storage for TAMER 34 
residence 13 
segmentation control breaks 104 
segmentation operations 34 
SEGNOTE function 104.1 
using BUFCNLS 410 
using lINKNAME 409 

phase 01 35-37 
approximate size 13 
buffer allocation 35-36 
buffer assignment 35-36 
called by lINKA routine 24.1 
compiler initialization 13 
determining buffer sizes 35-36 
error conditions 36 
federal information processing 
standard flagging 37 

flowchart 158.23 
functions 35 
general concept 35,18 
information passed to phase 00 37 
LIB option processing 36-37 
linkage editor map 265-274 
opening files 36 
parameters for phase 00 35 
passing information to phase 00 35 
register usage 412 
space allocations 35-36 

phase 04 38 
approximate size 13 
error condition 38 
flow of control 38 
flowcharts 158.24-159 
input 38 
output 38 
processing routines 38 
register usage 412 

phase 05 38.1-38.2 
approximate size 13 
diagram 483.1 
error conditions 38.2 
flowcharts 160-160.2 
functions 38.1-38.2 
general concept 38.1,18 
input 38.1 
linkage editor map 265-274 
output 38.1 
register usage 412 
syntax errors 38.1 
syntax language summary 38.1 

phase 06 38.3 
approximate size 14 
diagram 483.1 
flowcharts 160.3-160.6 
functions 38.3 
general concept 38.3,18 
information passed to 
phase 08 38.3 

input 38.3 
linkage editor map 265-274 
output 38.3 
register usage 412 

phase 08 38.4 

approximate size 14 
diagram 483.1 
error conditions 38.4 
flowcharts 160.7-160.8 
functions 38.4 
general concept 38.4,18 
input 38.4 
linkage editor map 265-274 
output 38.4 
register usage 412.1 

phase 10 39-43 
approximate size 14 
Data Division processing 41 
effect of REPORT clause 42 
effect of Report Section header 4~ 
File Section processing 42 
FILE-CONTROL paragraph processing 40 
FILE STATUS clause 
processing 40.1-41 

flowcharts 160.9 
function 39 
general concept 39,18 
I-O-CONTROl paragraph 
processing 41 

linkage editor map 265-274 
major working routines 39 
PASSWORD clause processing 41 
priming the RWRTBL table 44 
processing APPLY clause 41 
processing linkage Section 43 
processing MULTIPLE FILE TAPE 
clause 41 

processing RERUN clause 41 
processing SAME clause 41 
processing Working-Storage 
Section 43 

reading input 39 
RERUN clause, format 1 41 
syntax analysis 43 
tables passed and released 42 
termination 39 
use of CKPTBl tabla 41 
use of ENVTBl table 40,41 
use of FNTBL table 42 
use of PIOTBl table 42 
use of RCDTBl table 43 
use of QNMTBL table 40-42 
use of SATBL table 41 
use of SRATBl table 41 
use of SSATBl table 41 
VSAM file processing 40.1-41 

phase 11 48-51 
approximate size 14 
dummy entry for phase 80 50.1 
effect of USE sentence 44 
flowcharts 161 
functions 48 
general concept 48,19 
generating PO-text 48 
linkage editor map 265-274 
output for condition-string 79,80 
output for SEARCH Format-l 75-76 
output for SEARCH Format-2 77 
passing E-text 146 
PN DEBUG attribute 82 
processing ACCEPT statements 49 
processing ALTER statements 49 
processing branching verbs 49 
processing DEBUG statements 49 
processing DISPLAY statements 49 
processing EXHIBIT statements 50 
processing EXIT statements 49 
processing GO TO statements 49 
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processing I/O verbs 49 
processing MERGE statements 50 
processing OPEN statements 49 
processing PERFORM ... THRU 49 
process~ng READY verbs 50 
processlng REWRITE 
statements 49,42 

processing segmentation 
feature 48-49 

processing SORT statements 50 
processing START verbs 49 
processing WRITE statements 49,42 
reaction to Report Writer verbs 50 
register usage 412.1 
use of ACCESS 421 

phase 12 44-47 
approximate size 14 
general concept 44,19 
checking P1BTBL table flag 44 
checking RWRTBL table 45 
flowcharts 162-163 
functions 44 
input/output flow 46 
linkage editor map 265-274 
overview of processing 44 
PROCOI-FLUSH loop 45 
PROCOI-PROC02-FLUSH loop 45 
texts generated 46 
use of tables 46 

phase 20 52-54 
approximate size 14 
building tables 59 
OTF numbering 61 
error processing 53 
flowcharts 164-167 
functions 52 
general concept 52,18 
Incomplete Data A-text 58 
input/output flow 52 
linkage editor map 265-274 
overlaying phase 00 13 
processing elementary items 53 
processing File Section 53 
processing group items 53 
processing VALUE clauses 53 
processing VALUE IS SERIES 
clauses 53 

register usage 412.1 
phase 21 60-68 

approximate size 14 
associated file generation 67 
buffer generation 68 
filling in FD Dictionary entry 55 
file information block (FIB) 68 
flowcharts 168-173 
functions 60 
general concept 60,18 
linkage editor map 265-274 
passing Data A-text 58 
passing E-text 146 
processing Data IC-text for FD 55 
register usage 413 
returning control 68 
setting ERRSEV 104 
use of ACCESS 421 

phase 22 55-59 
approximate size 14 
assigning base locators 118 
building tables 59 
completing Dictionary entri~s 57 
completion of ATF-text 53 
Dictionary building 55-58 
Dictionary entries 
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Linkage Section 58 
Report Section 58 
UPSI names 58 

Dictionary preprocessing 55 
entering File Section into 

Dictionary 57-58 
flowcharts 174-180 
functions 55 
generating Data A-text 58 

Data-nama XREF elements 58 
Q-routina identification 
elements 58 

VALUE clause constants 58 
Working-Storage Section address 

elements 58 
generating DEF-text 58 
generating texts 56 
general concept 55,18 
input/output flow 56 
linkage editor map 265-274 
processing control-field save-area 

names 45 
processing Incomplete Data 
A-text 53 

processing OCCURS .•• DEPENDING ON 
clauses 58 

processing RENAMES clause 53 
processing Report Writer REDEFINES 

58 
413 

60 
58 
40 

421 

clauses 45 
Q-routine text 
register usage 
size of records 
table handling 
UPSI-n entries 
use of ACCESS 
use of GPLSTK 
use of VALGRP 
use of tables 

table 
table 

56 
phase 25 69-70 

approximate size 14 

57 
58 

debug file processing 69 
diagram 495 
flowcharts 181-184 
function 69 
general concept 69 
linkage editor map 265-274 
register usage 413 
sequence of phases 24.1 
SYMOMP processing 69 

phase 30 71-78.1 
approximate size 14 
code organization 71 
condition-string processing 79,80 
diagram 501 
error processing 78 
flowcharts 185-187 
functions 71 
general concept 71,19 
input/output flow 501 
linkage editor map 265-274 
method of operations 71-75 
output for condition-string 79,80 
output for SEARCH Format-l 75-76 
output for SEARCH Format-2 77 
processing CORRESPONDING 
option 73-74 

processing SEARCH verb 74-77 
register usage 414 
replacing names 78 
SEARCH Format-l processing 75-76 
SEARCH Format-2 processing 77 
text translation 72 
usa of ACCESS 421 
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VSAM file-name 72 
phase 35 80.1-80.4 

flowcharts 188-188.4 
non-debugging declarative 
considerations 80.4 

output 80.4 
processing routines 80.2 
register usage 414 
table handling 80.2 

phase 40 81-92.1 
ALTER processing· 82-84 
approximate size 14 
branching beyond section 108 
COMPUTE processing 87 
DEBUG processing 82 
detecting errors 73,74 
flowcharts 188.5-190 
functions 81 
general concept 81,19 
IF processing 88 
initialization routine 92 
linkage editor map 265-274 
MOVE processing 81 
multiple results in arithmetic 
statements 88 

output for subscripted MOVE 82 
overlaying phase 00 13 
PERFORM control flow 87 
PERFORM execution 86 
PERFORM processing 84-87 
processing for OPT 84 
processing verb strings 81 
register usage 414 
SEARCH ALL processing 89 
verb block, defining 92 

phase 45 92.2 
creating P2-text for phases 50 
and 51 92.2 

flowcharts 190.1-190.3 
initialization and ATM-text 
analysis 92.2 

register usage 414.1 
phase 50 92.3-103 

A-text generation 99 
approximate size 14 
dictionary pointer 78 
EVAL string 88 
flowcharts 191-196 
functions 92.3 
general concept 92.3,19 
linkage editor map 265-274 
list of verbs processed 93 
literal processing 99 
mixed literal paragraph 96 
ON statement registers 107 
passing text elements 92.3 
phase 51 verb strings 103 
processing for OPT 103 
processing for SYMDMP 93 
processing verb strings 92-96 
register handling routines 98 
register usage 414.1 
summary of texts 92 
virtual processing 99 

phase 51 104-110 
approximate size 14 
building table PNUTBl 105 
dictionary pointer 78 
DTF bit processing 66 
EQUATE string building 105 
flowcharts 197-214 
functions 104 
general concept 104,19 

handling segmentation 34 
input 104 
input/output verbs 106.1 
linkage editor map 265-274 
literal processing 99 
non-VSAM files, routines 1~6 
passing E-text 146 
procedure branching in a segmented 

program 108 
procedure-name processing 105 
register usage 415 
subroutine linkage 108 
veOH elements 67 
verb strings 

phase 50 processing 103 
phase 51 processing 105-108 
processing for STATE 105 
processing for SYMDMP 105 

VSAM files, routines 106 
phase 60 111-125 

action taken with texts 124-125 
approximate size 14 
constructing the PGT 116 
dictionary pointer 78 
E-text processing 146 
eliminating PHs 105 
EQUATE string 105 
flowcharts 215-220 
functions 111 
general concept 111,20 
handling segmentation 34 
initialization routines 123 
linkage editor map 265-274 
literal processing 99 
optimizing procedure-names 114 
passing E-text 146 
Procedure A-text processing 118 
register assignments 122 
register usage 415 
special text elements 374-375 
use of base locator numbers 57 
virtual processing 99 

phase 61 144-145 
approximate size 14 
flowcharts 236-238 
function 144 
linkage editor map 265-274 
producing an alphabeticallY 
ordered cross-reference 
listing 145 

prodUcing a source ordered 
cross-reference listing 144 

register usage 416 
phase 62 129-137 

approximate size 14 
BlUSTBl table, primed by 

phase 50 103 
constructing the PGT 131 
DESTROY elements 93 
flowcharts 221-225 
FREE element 93 
function 129 
general concept 129 
linkage editor map 265-274 
literal processing 130 
operations diagram 505 
optimization, general concept 129 
optimization information 

elements 135-137 
output 129 
permanent register assignments 132 
Procedure A-text 
processing 133 
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procedure block allocation 
(PGT) 131 

register a~signment~ 132-133 
register usage 415 
RESERVE elements 93 
segmentation control breaks 104 
sequence of phases 24.1 
temporary register assignment~ 132 

phase 63 138-140 
address increment element 139 
address reference elements 139 
approximate size 14 
branch instructions 138 
constructing Procedure AI-text 138 
counters 139 
flowcharts 226-231 
function 138 
general concept 138 
incremented address element 132 
linkage editor map 265-274 
operations diagram 507 
optimization, general concept 129 
optimization information 
elements 135-137 

Procedure A-text 
processing 138,140 

programs with one Procedure 
Block 138 

register usage 415 
RPT-origin elements 139 
segmented program 140 

phase 64 141-143 
approximate size 14 
flowcharts 232-233 
function 141 
general concept 141 
linkage editor map 265-274 
optimization, general concept 129 
optimization information 
elements 135-137 

output 141 
register usage 416 
returning control to system 24 

phase 65 126-128 
approximate size 14 
debug file processing 127 
Debug-text 126 
final processing 128 
FLOW option processing 126 
flowcharts 234-235 
function 126 
general concept 126 
linkage editor map 265-274 
operations diagram 503 
register usage 416 
STATE option processing 126,127 
SYMDMP option processing 126,127 

phase 70 146-148 
approximate size 14 
FIPS processing 148 
flowcharts 239 
function 146 
general concept 146 
linkage editor map 265-274 
overlaying phase 00 13 
register usage 416 

phase 80 148.1 
(see also federal information 
processing standard) 
approximate size 14 
dummy entry for 50.1 
flowcharts 240-240.4 
generating diagnostic 
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messages 148.1 
input 148.1 
level of flagging 148.1 
linkage editor map 265-274 
output 148.1 
processing 148.1 
reg~ster usage 417 
scanning the source program 148.1 
SYSLST output 148.1 
SYS006 input 148.1 
writing the source program 148.1 

PHCTRL routine, coding 
organization 71-74 

PHINIT routine, coding 
organization 71,72 

PHXERR table 146 
physical characteristics of 
compiler 13 

PHZSW cell (COMMON) 
actions by phase 01 35 
description 283 
option flags 37 
setting RPTWR bit 44 

PHZSWI cell (COMMON) 
actions by phase 01 35 
description 284 
RPTWR bit 35 
setting flags 37 
SYM bit 71 

PHZSW2 cell (COMMON) 
actions by phase 01 35 
description 284 

PHZSW3 cell (COMMON) 284,35 
PHZSW4 cell (COMMON) 284,35 
PH1BYTE cell (COMMON) 284 
PH5BVB routine 103 
PH5CTL routine, phase 50 92,103 
PH5CTL routine, phase 51 107 
PICTURE clause 

currency sign 40 
processing in phase 20 53 
use in processing REDEFINES 4S 

PIOTBL table 
description 312 
RERUN bit 41 
switches for I/O verbs 49 
use for SORT processing 50 
zero entries for FDs 42 

PMAP option 22 
PMAPADR cell (COMMON) 282,36 
PH number 

ALTER statement 82-84 
DEBUG 82 
definition 471 
deleting XSCRPT entries 95 
optimizing 114 
phase 50 processing 92.3 
ph~se 51 processing 105 
segmented program 108 
space allocation 117 
without reference 105 

PNATBL table 
description 312 
used by phase 62 130 

PHCHSW routine 126 
PNCTR cell (COMMON) 

building PNTBL table 114 
building PHUTBL table 105 
description 276 
PGT storage 117 
PN number assignment 48 

PNFWDBTB table 
description 313 
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use in phase 62 133,134 
PNLABTBL tabla 

built by phase 62 133,134 
description 313 

PNLBDTBL table 
description 313 
used by phase 64 142 

PNOUNT table 
COMPUTE processing 87 
description 314 
IF processin9 88 

PNQTBL table 
description 314 
entries by phase 11 48 
entries from branching verbs 49 
flag field 50.1 

PNTABL table 
description 315 
entries by phase 11 48 
entries from branching verbs 49 
entries from Declaratives 
Section 50 

flag field 50.1 
PNTBL table 

description 315 
optimizing PNs 114 
PN space allocation 117 

PNTIN work area 72 
PNUPRO routine 114 
PNUSED routine 105 
PNUTBL table 

building of 105 
description 316 
eliminating excess PNs 105 
optimizing PNs ·114 
PGT space 112 

POINT macro instruction 26,28 
point of definition 48 
POINT table 

locating BCBs 410 
switching buffer pointer 26,28 

. updating by phase 00 28 
PRBLDISP cell (COMMON) 276 
PRBLNUM cell (COMMON) 280 
pre-DTF 

definition 62 
DTFDA Random access 62-62.1,63-64 
DTFDA, Sequential access 62.1,65 
DTFDU 65,66 
DTFIS 65 
DTFMT 62,63 
DTFSD 62,63 

pre-DTF area 62 
pre-DlF switch 66 
PRIME routine 427 
PRINT routine 36 
PRINT-SWITCH cell 447 
priority of arithmetic operators 87 
priority of segments checking 48 
priority numbers 48 
PRLINE work area 72 
PROC=lCOL option 24 
PROC=2COL option 24 
PROCCTR cell (COMMON) 281 
Procedure A-text 

definition 471 
description 373-377 
DISPLAY verb 109 
input to phase 51 104 
linkage to COBOL subroutine 108 
literals 99 
ON statement 107 
ON string 107 

phase 60 processing 118 
phase 62 processing 131 
phase 63 processing 138 
procedure-names 105 
segmentation control break 104-105 
segmented program 121 
sources 99 
START instruction 92 
use in building Procedure 
Al-text 138-139 

virtual processing 116 
virtuals 99 

Procedure Al-text 
built by phase 63 138-139 
common processing with Procedure 

A-text 118 
description 380-381 
used by phase 64 142 

Procedure Block 
(see also optimization (OPT) 
processing) 

definition 472 
for PERFORM statement 84-86 

PROCEDURE BLOCK CELLS field (PGl) 
description 436 
space allocation 131 

PROCEDURE BLOCK1 PTR field CTGT) 
description 434 

Procedure Division 
encoding in PO-text 48 
generated code location 436 
listing 48 
processing by phase 11 48 
processing overview 475 
translation, diagram 487 

Procedure IC-text, definition 498 
(see also PO-text; Pl-text; 
P2-text) 

PROCEDURE NAME CELLS field (PGT) 
description 436 
effect of ALTER 83 
space allocation 117 

with OPT 131 
procedure-name reference 78 
procedure-names 

DEBUG attribute 82 
definition 471 
dictionary attributes 78 
Dictionary entry 385 
duplicate GNs 105 
equate strings 105 
GN number 

data-name references 78 
DEBUG procedure 82 
definition 471 
deleting XSCRPT entries 95 
effect of ALTER/GO TO pair 82 
eliminating duplication 105 
file-name reference 78 
from Declaratives Section 50 
generated for error 
declaratives 50 

generated for label 
declaratives 50 

locati·ng RWS routines 449 
optimizing 114 ~ . 
optimizing with OPT 133~129 
phase 50 processjng 92.3· 
phase 51 processing 105 
Q-routines 58 
segmented program lQ8 
simple IF statement 88 
space allocation 117 
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w;th OPT 131 
PERFORM statement 85 
PN number 

ALTER statements 82-84 
DEBUG 82 
definition 471 
deleting XSCRPT entries 95 
optimizing 114 
phase 50 processing 92.3 
phase 51 processing 105 
segmented program 108 
space allocation 117 
without reference 105 

REF-text elements 144,145 
replacement of 78 
segmented program 78 
space allocation 117 
space allocation with OPT 131 
VN number 

ALTER statements 82-84 
deleting XSCRPT entries 95 
definition 473 
effect of ALTER/GO TO pair 82 
GO string object 84 
optimizing virtuals 116 
PERFORM statement 84-86 
phase 50 processing 92.3 
phase 51 processing 105 
segmented program 108,104 
VNPTY table entry 114 

processing between phases 24 
PROCINDX table 

built in phase 65 127 
description 316 

PROCTAB table 
built in phase 65 126 
description 404 

PROCOI routine 45 
PROC02 routine 47 
PROGID cell (COMMON) 276 
program breaks, use by phase 50 92.3 
Program Global Table (PGT) 435-436 

allocating space 116,130 
base register 122 
concept 435 
definition 472 
diagram of fields 435 
fields 

COUNT LINKAGE AREA 435 
DEBUG LINKAGE AREA 435 
DISPLAY LITERALS 436 
GENERATED NAME CELLS 436 
LITERALS 436 
OVERFLOW CELLS 435 
PROCEDURE BLOCK CELLS 436 
PROCEDURE NAME CELLS 435 
SUBDTF ADDRESS CELLS 436 
VIRTUAL CELLS 435 
VNI CELLS 436 

GN allocation 117 
listing 116 
location in object module 430 
LTLTBL table displacements 115 
optimizing literals 115 
optimizing space 112,116 

with OPT 131 
optimizing virtuals 116 
overflow allocation 116 
PN allocation 117 
residence in segmented program 121 
virtual allocation 116 

PROGRAM-ID statement 39 
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program organization 
(flowcharts) 149-258 

PROGSUM table 
built in phase 65 127 
description 396 

PSHTBL table 
description 317 
IF statement 89 

PSIGNT table 
COMPUTE processing 87 
description 317 
IF processing 88 

PSVCTR cell (COMMON) 
description 279 
TGT space allocation 113 

PTRFLS table 
description 317 

PTYNO cell (COMMON) 278 
PUT routine 118 
PUTDEF routine 105 
PO-text 

·condition string 78,79-80 
CORRESPONDING option 73 
definition 472 
description 351-358.1 
encoded by phase 11 48 
input to phase 30 71,72 
Report Writer group routines 45 
SEARCH Format-l 75-76 
SEARCH Format-2 77 
translation 72 

PI-text 
condition string 78,79-80 
condition-name 78 
CORRESPONDING option 73 
data-name reference element 72 
definition 472 
description 359-363 
determining type 78 
dictionary attributes 78 
file-name 78 
generation 72 
phase 40 processing 81 
procedure-name 78 
replacing names 78 
SEARCH statement 

SEARCH ALL 89 
SEARCH Format-l 75-76 
SEARCH Format-2 77 

syntax analysis 91 
P1BTBL table 

description 318 
Report Writer flag 44 

P2-text 
DEBUG 82 
definition 472 
description 364-372 
DISPLAY coding 109 
indexing 96 
input to phase 51 104 
MOVE statements 81 
nested IF statemant 89 
ON statement 107 
passed by phase 50 93 
PERFORM output 86 
phase 40 processing 81 
presentation 93 
SEARCH ALL statement 89 
SEARCH statement 89 
subscript optimizing 95 
verb strings 81,92.3 
VN for ALTER 82 
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Q-routine bit 78 
Q-routine5 

(see also OCCURS .•. DEPENDING ON 
clause) 

definition 472 
di scussi o'n 436 
EXAMINE verb 103 
generation 58 
identification elements 58 
location in object module 430 
location in segmented program 121 
MOVE verb 103 
object module 436 
OD2TBl table, use of 42 
optimization (OPT) processing 139 
processing OCCURS ... DEPENDING ON 
clauses 58 

TRANSFER verb 103 
QAlTBl table, description 319 
QBUIlD routine 59 
QFIlE table 

description 319 
file-name references 78 
phase 22 and 30 58 
Q-routines, use in generating 58 

QGNTBl table 
built in phase 63 140 
description 319 

QITBl table 
description 320 
Q-routines, use in generating 58 
phase 25 processing 69 

QlTABl table, description 320 
QNMTBl table 

data-name from APPLY clause 41 
description 320 
File Section processing, use in 42 
phase 10, use in 40,41 

QRTN table 
description 321 
Q-routines, use in generating 58 
used by phase 25 69 

QSBl table, description 321 
QTBl table, description 321 
QUAlIF routine 75 
qualified names 75 
QUE routine 36 
QUOTE option 21 
QVAR table 

description 322 
finding GN numbers 78 
generating Q-routines 58 
phases 22 and 30 58 

QVARBD routine 58 

RCDTBl table 
description 322 
searching for REWRITE verbs 49 
searching for WRITE verbs 49 
use by phase 10 42 

RD (report description entries) 57 
RD statement 

Data IC-text 343· 
Dictionary entry 388 

phase 12 actions 45 
RDFSTK table 

description 323 
use in dictionary building 57 

RDF2 routine 126 
RDSCAN routine 45 
RDTXT routine 57 
READ statement 

error 72 
output coding 462 
phase 30 processing '72 
phase 51 processing 106,106.1 
READ verb strings 72 

READFN routine 72 
READF4 routine 55 
READY verb 50 
RECCONT routine 60 
RECFORM parameter 61 
RECFORM parameters supported 61 
RECORD CONTAINS clause 

determining record size 60 
selecting record form 61 

record description entries (LDs) 
completed dictionary entries 57 
dictionary entries 55 
processing in phase 10 42 
processing in phase 20 53 
translation in phase 20 52 

record form 60 
record organization, effect on 
coding 106 

record size 60 
recording mode, effect on coding 106 
RECODING MODE clause, selecting record 

form 61 
REDEF routine 57 
REDEFINES clause 

entries in Dictionary 57 
processing by phase 22 45 

REF-text 
contents 144,145 
definition 472 
phase 60 production 118 
phase 61 processing 144,145 

REGATT area 75 
register assignments 

object module 122 
optimizing 14 and 15 133 
permanent 132 
temporary 132 

register handling routines 98 
register saving 418 
register usage 

compile time 411-417 
execution time 419,420 
saving 418 

REGMTX table 118,122 
RElADD cell (COMMON) 275 
REllOC cell (COMMON) 280 
Relocation Dictionary (RLD) 

phase 60 processing 123 
virtuals 114 

RENAMES clause 
Dictionary entry adjustment 55 
processing in phase 22 53 

REHAMS routine 55 
RENAMTB table 

built by phase 22 59 
description 323 
used by phase 25 69 

REPORT clause 44 
report description entries (RDs) 57 
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Report Section 
Dictionary entries 58 
encountered by phase 10 41 
listing 47 
processing 44-47 
related statements 45 
translating 14 

Report Section header, phase 10 
actions 44 

Report Writer feature (seQ phase 12; 
Report Writer Subprogram) 

Report Writer REDEFINES clause 45 
Report Writer Subprogram 

(RWS) 440-453 
COBOL word data-names 447-448 
control-field save-area names 45 
data-names 447-448 
data items 447-449 
definition 440 
DET-ROUT routine, from GENERATE 

verb 44 
E-Point data item, REDEFINES 
clause 45 

elements 440-449 
fixed routines 440 

description 440 
LST-ROUT 

description 440 
flowchart 256 

WRT-ROUT 
description 440 
flowchart 246 

1ST-ROUT 
description 440 
flowchart 241 

flowcharts 240-258,453 
group routines 446 

CFF-ROUT 
description 446 
flowchart 257 

CHF-ROUT 
CTF-ROUT 

description 446 
flowchart 253 

CTH-ROUT 446 
description 446 

DET-ROUT 
description 447 
flowchart 240.5 
generating initial coding 44 

PGF-ROUT 
description 446 
flowchart 244 

PGH-ROUT 
description 446 
flowchart 251 

RPF-ROUT 
description 446 
flowchart 258 

RPH-ROUT 
description 446 
flowchart 247 

INT-ROUT routine from INITIATE 
verb 44 

LAST-ROLL instruction 440 
locat i on of data items 449. 
locations of elements 449-453 
logic flow diagram 442-449 
LST-ROUT routine from TERMINATE 
verb 

nonstandard data-names 447-448 
object module location 436 
parametric routines 440-446 
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AlS-ROUT 
description 441 
flowchart 25 

CTB-ROUT 
description 441 
flowchart 242 

INT-ROUT 
description 441 
flowchart 255 

RET-ROUT 
description 441 
flowchart 254 

RLS-ROUT 
description 446 
flowchart 245 

ROl-ROUT 
description 441 
flowchart 249 

RST-ROUT 
description 441 
flowchart 248 

SA V-ROUT 
description 441 
flowchart 252 

USM-ROUT 
description 441 
flowchart 243 

producing fixed routines 47 
producing parametric routines 47 
Report Writer verbs 448 
residence in segmented program 121 
response to verbs 448-452 
routines 440-447 
RPT.LIN data item, from REDEFINES 
clause 45 

1ST-ROUT routine, from GENERATE 
verb 44 

REPORT-CALL verb 448 
REPORT-ORIGIN verb 448 

processing with OPT 139,140 
REPORT-REORIGIN verb 448 
REPORT-RETURN-n verbs 448 
REPORT-SAVE-n verbs 448 
REPTAB table 323 
RERUN clause 

effect on coding 106 
processing in phase 10 41 

RERUNN switch (COMMON) 283,41 
RESERVE macro element 132 
RET-ROUT routine 

description 441 
flowchart 254 

RETURN verb 72 
REWIND bit in DTFs 66 
REWRITE statement 

output coding 465 
phase 11 processing 49 
processing using table pointers 42 

RGNCTR cell (COMMON) 
description 278 
used by phase 62 131 

RLD-text 123,140 
RLDTBL table 

description 324 
entries for Relocation Dictionary 

(RlD) 116 
phase 60 processing 123 
phase 63 processing 139,140 

RLS-ROUT routine 
description 446 
flowchart 245 

RNMTBL table (phases 11,12) 325 
RNMTBL tabla (phase 22) 

• 

• 

• 

• 

• 



• 

• 

• 

• 

• 

Licensed Material--Property of IBM 

description 325 
Dictionary building 57 

ROL-ROUT routine 
description 441 
flowchart 249 

ROLTBL tabla 325 
root segment 48.1,438.1-439 
ROUNDED clause 

effect on EVAL string 88 
temporary result 99 

ROUTBL table 326 
RPF-ROUT routine 

description 446 
flowchart 258 

RPH-ROUT routine 
description 446 
flowchart 247 

RPNCNTR cell (COMMON) 
description 279 
used by phase 62 131 

RPT.LIN cell 447 
RPT.RCD cell 447 
RPTSAV AREA field (TGT) 

description 434 
space allocation 113 

RPTSAV cell (COMMON) 
description 278 
TGT space allocation 113 

RST-ROUT routine 
description 441 
flowchart 248 

RWRTBL 
checking for priming 45 
description 326 
priming by phase 10 44 
use by phase 12 45 

RWS (see Report Writer Subprogram) 
RWl counter 112 

S.nnnn name cells 448 
S-point name cells 448 
SAME AREA clause 

BUFTAB table entries 68 
processing in phase 10 41 

SAME clause 41 
SAME RECORD AREA clause 

BUFTAB table entries 68 
effect on coding 106 
processing in phase 10 41 

SAME SORT AREA clause 41 
SATBL table 

description 327 
processing in phase 10 41 

SAV-ROUT routine 
description 441 
flowchart 252 

SAVE AREA field (TGT) 434 
SAVE AREA=2 field (TGT) 434 
SAVE AREA=3 field eTGT) 434 
save areas 418 
SA2CTR cell (COMMON) 278 
SA3CTR cell (COMMON) 286 
SBL (secondary base location) 472 
SBL CELLS field (TGT) 

assigning SBL 57 
description 434 
OCCURS .•• DEPENDING ON clauses 58 
Q-routines 57,59 

space allocation 113 
SBL number 

assignment 57 
definition 472 
variably located fields 59 

SBLCTR cell (COMMON) 277 
SO (see sort description entries) 
SD element 

(see also so:rt description entries) 
Data IC-text 341 
Dictionary entry 387 

SDSIZ cell (COMMON) 278 
SDSRATBL table 

description 327 
use in phase 21 68 

SDTF 
address element 67 
location 67 
location in object module 430 
location in storage 419 
number assigned 67 
order of addresses 419 

SDTFADR, space in PGT 436 
allocation 117,131 

SDTFCTR cell (COMMON) 
allocating PGT space 117 
description 282 

SDTXT routine 57 
SEARCH ALL ~tatement 

example ~f processing 89-91 
flow of execution 91 
output 90 
phase 40 processing 89-91 

SEARCH routine 
STSRCH ~outine processing 74 
uniqueness of names 75 

SEARCH statement 
phase 3a pro~essing 74-77 
uniqueness of names 75 

SEARCH verb analyzer 89 
SEARCH verb, Format-l 75-76 
SEARCH verb~ Format-2 77 
SEARCHALL routine 89 
secondary base location (SBl), 
definition 472 

secondary DTF (see SDTF) 
section-names, PERFORM delimiters 85 
section 1. introduction 13-24 
section 2. method of 
operation 24.1-148.1 

section 3. program 
organization 149-258 

section 4. directory 259-274 
section 5. data areas 275-408 
section 6. diagnostic aids 409-420 
SEEK statement 

output coding 468.1 
phase 51 processing 106 

SEGINDX table 
built in phase 65 127 
description 327 

SEGLMT cell (COMMON) 
checking in phase 51 108 
description 279 
testing in phase 51 105 
use in phase 11 48.1 

SEGMENT element 
(see also Debug-text) 
phase 65 processing 126 
use in building Debug File 126 

SEGMENT-LIMIT clause 
effect on root segment 121 
processing in phase 11 48 

Index 533 



segmentation control breaks 104-104.1 
segmentation feature 

ALTER statement 83 
control break 78 
definition 472 
description 438.1-439 
operations in phase 00 34 
optimization 

order of reading segments 140 
procedure branching 108 
root segment 140 
segmentation control 
break 104-104.1 

passing control breaks 92.3 
phase 51 processing 104-104.1 
priority checking 48 
Procedure A-text processing 121 
procedure branching 108 
procedure-names 78 
root segment 121 
segment locations 438.1 
segment names 40 
SYMDMP processing 127 
use of CONTBL and CONDIS 
tables 118 

SEGNOTE function 104.1 
SEGPROC routine 122 
SEGTBL table 

description 328 
processing Procedure A-text 121 
segment addresses 104.1 
use by phase 60 34 

SELECT clause 40-40.1 
SELSCN routine 40-40.1 
SEQ option 22.1 
SEQERR cell (COMMON) 277 
SET statement 96 
SETTBL table 

description 328 
processing verb strings 81 

SEVTBL table 147 
SlOVIRN cell (COMMON) 286.1 
size of phases 13-14 
size of records 60 
SKPLNK routine 

action at end of compilatin 27 
issuing EOJ macro 27 

SMERGE routine 73 
SMSTBL table 329 
SNF routine 127 
SNMTBL table 329 
SORT CORE SIZE field (TGT) 434 
sort description entries (SDs) 

assignment of BL number 57 
Dictionary entries 60 
dummy Dictionary entries 55 
processing in phase 10 42 
processing in phase 20 52 
processing in phase 21 60 

SORT FILE SIZE field eTGT) 434 
SORT MODE SIZE field (TGT) 434 
SORT RET field (TGT) 434 
SORT SAVE field eTGT) 434 
SORT verb processing 128 
SORT verb strings 73 
SORTAB ADDRESS field eTGT) 434 
SORTPROC routine 60 
SOURCE-COMPUTER paragraph 40 
source element, definition 341 
source program 

commas as decimal points 40 
debugging packet 82 
Declaratives Section, USE 
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processing 106.1 
fila description entries (FDs) 

assi~~~ent of BL number 57 
Dict~onary entries 57,60 
dumhl)l' di cti onary entri es 55 
processing in phase 10 42 
processing in phase 20 52,53 
processing in phase 21 60 

file-name processing 78,72 
FIPS flagging 148 
group item processing 53 
I/O verb processing 49 
LD (see record description entries) 
level-number entries (see record 
description entries) 

Lister processing 38.1-38.4 
listing 39 
LVL option 22 
MOVE statement processing 81 
procedure-names 

point of definition 48 
processing in phase 11 48 

RD, partial dictionary entries 57 
READ verb processing 72 
record description entries (LDs) 

completed dictionary entries 57 
dictionary entries 57,55 
processing in phase 10 42 
processing in phase 20 55,57 
translation in phase 20 52 

reformatting 18.1 
report description entries (RDs) 
partial dictionary entries 57 

scanning by phase 80 148.1 
SDs (see sort description entries) 
section, definition 121 
SEGMENT, definition 121 
sort description entries (SDs) 

assignment of BL number 57 
Dictionary entries 60 
dummy Dictionary entries 55 
processing in phase 10 42 
processing in phase 20 52,53 
processing in phase 21 60 

verb processing in phase 11 49 
verb profiles eVERBREF, VERBSUM) 24 

SPACE option 22.1 
SPACING cell (COMMON) 280 
SPCREG area 75 
special registers 75,78 
SPECIAL-NAMES paragraph 40 
SPNTBL table 

ACCEPT entries 40,49 
description 330 
DISPLAY entries 40,49 
entries by phase 10 40 
REWRITE entries 49 
WRITE entries 49 
WRITE .•. AFTER entries 40 

SRA routine 68 
SRAMAX table 

description 330 
use in phase 21 68 

SRATBL table (phase 10) 
description 330 
processing in phase 10 41 
processing in phase 21 68 

SRATBl table (phase 21) 331 
SRCHKY table 

description 331 
syntax checking 59 

SRCHTB routine 53 
SRCTBL table 331 
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SRTRERUN cell (COMMON) 285 
SSATBL table 

description 332 
processing in phase 10 41 

SSCIN table 
description 332 
processing in phase 45 92.2 

SSCOUT table 
description 332 
processing in phase 45 92.2 

SSCRPT routine 96 
START macro instruction 92.3 
START statement 

output coding 468.1 
phase 51 processing 106 

START verb processing 49 
STATE option 

CARDINDX table 290 
compiler overview 20,475-477 
Debug File tables 395-408 
Debug-text 384 
definition 22.1,126 
file handling 29-34 
parameters 35 
phase 50 processing 99 
phase 51 processing lOS 
phase 65 processing 126,127 
PHZSW2 switch (COMMON) 284 
Procedure A-text processing 118 

segmented program 122 
SEGINDX table 327 
SWITCH field of TGT 434 
TGT fields 112 
TGTADTBl table 333 
verb processing for 93 
verb strings 105-107 
virtuals required 99 

STATIC routine 427 
STOP RUN verb analyzer 105 
storage 

allocation for PGT 112 
allocation for PGT with 

OPT 130,131 
allocation for TGT 112 
allocation for TGT with OPT 130 
COBOL space 426 
contents during phase 20 52 
contents during phase 22 55 
data locations 419 
Dictionary area 426 
DTF location 419 
free area 428 
layout during compilation 

buffer contents 410 
compiler 13 
current phase 409 

location of information in 13 
required for phases 13-14 

STRING table 
COMPUTE processing 87 
description 332.1 
MOVE statements 81 
processing verb strings 81 
purpose 81 

STSRCH routine 72,74 
STXIT option 22.1 
SUBADR CEllS field (TGT) 

assigning subscript save cells 98 
description 434 
ON verb processing 107 
space allocation 113 

SUBCTR cell (COMMON) 
description 280 

ON verb processing 107 
TGT space allocation 113 

SUBDTF ADDRESS CELLS field (PGT) 
description 436 
locating on SDTF 419 
space allocation 117 

subject hierarchy, definition 472 
subroutine (see COBOL subroutines) 
SUBSCRIPT string 81,82 
SUBSCRIPT verb 93 
subscripted MOVE, output from 
phase 40 82 

subscripted references 
calculating addresses 93-95 

data-names 94 
formula 94 
literals 94 
mixed literals and data-names 95 
rules 93 
use of PICTURE 93 

DATATAB entries 402 
optimizing 95 
resolving in phase 50 93-95 

SUBTRACT verb processing 72 
SUMTBL table 332.1 
SUPMAP' 

definition 23 
determining error severity 111 
effect on PGT listing 116 
effect on phase 60 118 
effect on phase 70 146 
listing TGT 112 
literal pool 115 

SWITCH cell (COMMON) 282 
set by phase 65 112 

SWITCH field (TGT) 434 
SWITCHIX cell (COMMON) 285 
SWITVS cell (COMMON) 285 
SWITV2 cell (COMMON) 281 
SXREF option 

definition 22.1 
effect on file SYS004 123 
output of phase 60 111 
phase 60 processing 111,118 
phase 61 processing 144,145 
phase 64 processing 141 

SYM option 
definition 21 
effect on PGT listing 116 

SYMDMP option 
definition 23 
buffer assignments 36 
CARDINDX table 290 
compiler overview 20,475-478 
Debug File 395-405 
Debug-text 384 
definition 23,126 
E-text element 382 
file handling for 29-34 
INIT3 instructions 438.1 
OBODOTAB processing 69 
OD2TBL table 42 
parameters 35 
phase 25 processing 69 
phase 50 processing 93 
phase 51 processing 105 
phasQ 60 processing 118,122 
phase 65 processing 165,127 
PHZSW2 switch (COMMON) 284 
Procedure A-text processing 118 

segmented program 122 
Q-routine generation 58 
SEGINDX table 327 
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SWITCH cell of COMMON 282 
SWITCH field of TGT 434 
tables built by phase 22 59 
TGT fields 112 
TGTADTBL table (TIB18) 333 
verb processing for 93 
verb strings 105,106 
VARLTBL table 336 
virtuals required 99 

syntax analysis in phase 10 43 
syntax errors in phase 05 38.1 
syntax language summary 38.1 
SYNTAX option 

(see also CSYNTAX option) 
definition 23 
phase 01 processing 35 

SYSIPT 
buffer control block 410 
buffer sizes 35-36 
opening 36 

SYSLNK 
buffer control block 410 
buffer sizes 35,36 
opening 36 

SYSLST 
buffer control block 410 
buffer sizes 35,36 
cross-reference list 144,145 
E-text 146 
glossary listing 71 
listing by phase 08 38.4 
listing by phase 10 39 
listing of Identification 
Division 39 

listing of Report Section 44 
literal pool 115 
opening 36 
output of options 21 
PGT listing 116 
phase 70 146 
phase 80 148.1 

. Procedure A-text output 118 
SYSnnn files 

buffer sizes 35,36 
opening 36 

SYSPCH 
buffer control block 410 
buffer sizes 35,36 
opening 36 

SYS004 contents 123 
SYS005 file 

(see also Debug File) 
buffer assignments 35,36 
compiler file handling 29-34 
phase 25 processing 69 . 
phase 65 processing 127,128 
sequence of phases 28 

SYS006 file 37,21 

TA LENGTH field (TGT) 435 
table 

(see also compiler tables) 
definition 472 
maximum size 426 

table and dictionary area 422 
table and dictionary handling 421-429 
table area 425 
Table Area Management Executive 
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Routines (see TAMER) 
Table Area Management Map (see TAMM) 
table control fields 425-426 
table formats 287-340 
table handling (see TAMER) 
Table Information Block (see TIB) 
table of contents diagram 479 
tables used by phases 263~264 
TABREL routine 428 
TALLY field (TGT) 435 
TAMEIN routine 426,422 
TAMEOP routine 428 
TAMER 

control fields 425-426 
(see also TIB; TAMM; MASTAM) 

definition 472,421 
error handling 34 
function 34 
GETALL routine 144 
location 425,421 
processing between phases 24.1,26 
routines 

DICSPC 427 
GETALL 429 
INSERT 428 
MOVDIC 427 
PRIME 427 
STATIC 427 
TABREL 428 
TAMEIN 426,422 
TAMEOP 428 
TBGETSPC 427 
TBREADIC 429 
TBSPILL 428 
TBWRITE 428 

saving registers 418 
TAMER space, definition 472 
TAMER tables 287-340 
TAMM 

address 425 
contents 425 
description 425 
format 425 
locating tables 410 
location in storage 426 

TAMNAD cell (COMMON) 275 
Task Global Table (TGT) 430,432-435 

base register 122 
concept 430 
diagram of fields 432 
fields 432-435 

ACINIT1) 433 
BL CELLS 432 
Bll CEllS 432 
CHECKPT CTR 432 
COUNT CHAIN ADDRESS 432 
COUNT TABLE ADDRESS 432 
CURRENT PRIORITY 432.1 
DBG INF PTR 432.1 
DBG RI1SAVE 432.1 
DBG R14SAVE 432.1 
DEBUG BLl 432.1 
DEBUG CARD 432.1 
DEBUG MAX 432.1 
DEBUG PTR 432.1 
DEBUG TABLE PTR 432.1 
DEBUG TABLE 432.1 
DEBUG TRANSFER 432.1 
DEBUG VlC 432.1 
DTFADR CELLS 432.1 
ENTRY-SAVE 432.1 
FIB 432.1 
INDEX CELLS 432.1 
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IOPTR CELLS 433 
LENGTH OF SORTTAB 433 
LENGTH OF VN TBL 433 
NSTD-REELS 433 
ONCTL CELLS 433 
OVERFLOW CELLS 433 
PARAM CELLS 433 
PCS LIT PTR 432.1 
PFMCTL CELLS 433 
PFMSAV CELLS 433 
PGM 10 433 
PGT-VN TBL 434 
PROCEDURE BLOCKl PTR 434 
RPTSAV AREA 434 
SAVE AREA 434 
SAVE AREA=2 434 
SAVE AREA=3 434 
SBl CELLS 434 
SORT CORE SIZE 434 
SORT FILE SIZE 434 
SORT MODE SIZE 434 
SORT RET 434 
SORT SAVE 434 
SORTAB ADDRESS 434 
SUBADR CEllS 434 
SWITCH 434 
TA lENGTH 435 
TALLY 435 
TEMP STORAGE 435 
TEMP STORAGE-2 435 
TEMP STORAGE-3 435 
TEMP STORAGE-4 435 
TGT-VN TBL 435 
UPSI SWITCHES 435 
VLC CEllS 435 
VN CELLS 435 
VSAM SAVE AREA 435 
WORKING CELLS 435 
XSA CEllS 435 
XSASW CELLS 435 

location of fields 112 
location in object module 430 
overall length 112 
residence in segmented program 121 
storage allocation 112 
UPSI bit switches 435 
variable-length fields 

COMMON counters 112 
determining location 112 
discussion 112 

"BGETSPC routine 427 
"BREADIC routine 429 
"BSPILL routine 428 
"BWRITE routine 428 
'EMP STORAGE field (TGT) 

description 435 
space allocation 113 

EMP STORAGE-2 field (TGT) 
description 435 
space allocation 113 

EMP STORAGE-3 field (TGT) 
description 435 
space allocation 113 

TEMP STORAGE-4 field CTGT) 
description 435 
space allocation 113 

temporary register assignments 132 
temporary result 99 
temporary storage 98 
TER.COD cell 447 
TERMINATE statement 

diagram of RWS response 452 
phase 11 actions 44 

RWS response 449 
terminating compilation 24.1 
text formats 341-384 
texts (see internal texts) 
TGT (see Task Global Table) 
TGT-VN TBL field (TGT) 435 
TGTADTBL table 333 
TGTINT routine 112 
THRU option 85 
TIB CTable Information Block) 

address 425 
contents 425 
definition 472 
description 425 
format 425 
locating tables 410 

TIB cells (COMMON) 275 
TIME cell (COMMON) 282 
TMCNTBSZ cell (COMMON) 281 
transient area, definition 472 
transient area for segmented 

program 438.1 
TRMNATE routine 27 
TRUNC option 24 
TS area 98 
TS cells 98 
TSMAX cell (COMMON) 

description 276 
relation to XAVAL table 98 
TGT space allocation 113 

TSTWRO routine 71 
TS2MAX cell (COMMON) 

description 276 
TGT space allocation 113 

TS3MAX cell (COMMON) 
description 279 
TGT space allocation 113 

TS4MAX cell (COMMON) 
description 279 
TGT space allocation 113 

TXPNCH routine 127 
TYPE IS DETAIL clause, locating 

DET-ROUT routine 452 

unrecoverable error conditions 34 
UPSI 

bit switches 435 
definition 473 
DOS feature names 58 

UPSI routine 58 
UPSI SWITCHES field (TGT) 435 
UPSI-n clause 40 
UPSTBl table 

description 334.1 
entries by phase 10 40 

USAGE clause 53 
usage for group items 53 
USE-FOR-DEBUGGING declarative 

processing in phase 11 50 
processing in phase 30 71 

USE statement 
ON clauses 50 
output coding 468.2,469 
phase 11 actions 44 
phase 51 processing 106.1 
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USM-ROUT routine 
description 441 
flowchart 243 

USNGTBL table 335 

VALGEN routine 53 
VALGRP table 

description 335 
generating Data A-text 58 
produced and passed by phase 20 52 

VALTRU table 
description 335 
produced and passed by phase 20 52 
use in phase 22 59 

VALUE clause 
Data A-text 58 
data items initialized 430 
phase 20 processing 53 

VALUE IS SERIES clause 
syntax checking 59 
VALGRP and VALTRU table entries 52 

VALTBL table 
built by phase 22 59 
description 336 
used by phase 25 69 

VARYTB table 336 
verb analyzer routine 81 
verb blocks, defining 92.3 
verb code list 353-354 
VERB option 24 
verb processor 93 
verb strings 

(see also input/output verbs; 
nonarithmetic verb strings) 

ALTER statement 82-83 
COMPUTE statement 87-88 
continuation strings 81 
definition 473 
distinguishing numerics 93 
EQUATE 85 
GO 84 
IF statements 88 
MOVE statement 81 
number of operands 81 
PERFORM statement 84-87 
phase 40 processing 81 
phase SO-phase 51 103 
phase 50 processing 92.3-97 
p2-text 92.2 
SEARCH ALL statement 89-91 

VERBDEF Tamer table 
description 336.1 
phase 11 processing 48 
phase 22 processing 58 

VERBREF option 24,144 
VERBSUM option 24,144 
VIOVIRN cell (COMMON) 286.1 
VIRCTR cell (COMMON) 

description 276 
displacement of virtuals 116 
virtual number assigning 99 

VIRPTR table 
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description 337 
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optimizing virtuals 116 
virtual allocation 116 

VIRRTN routine 116 
VIRTUAL CELLS field (PGT) 

description 436 
space allocation 116 
space allocation with OPT 131 

virtual references optimizing 116 
virtuals 

optimizing for PGT 116 
pha.e 50 processing 99 

VLC CELLS field (TGT) 
description 435 
space allocation 113 

VLCCTR cell (COMMON) 
description 277 
OCCURS •.• DEPENDING ON clauses 58 
TGT space allocation 113 

VN CELLS field (TGT) 
description 435 
effect of ALTER 83 
space allocation 113 

VN number 
ALTER statements 82 
deleting XSCRPT entries 95 
definition 473 
effect of ALTER/GO TO pair 82 
GO string object 84 
optimizing virtuals 116 
PERFORM statement 84 
phase 50 processing 92.3 
phase 51 processing 105 
segmented program 108,104 
VNPTY table entry 114 

VNCTR cell (COMMON) 
description 279 
PGT space allocation 117 

with OPT 131 
VN number for PERFORMs 85 

VNI CELLS field (PGT) 
description 436 
space allocation 117 

with OPT 131 
VNILOC cell (COMMON) 

description 280 
PGT space allocation 117 

with OPT 131 
VNLOC cell (COMMON) 

description 280 
TGT space allocation 113 

VNPNTBL tabla 
built by phase 62 130 
description 337 

VNPTY table 
description 338 
table building 130,114 

VNTBL table 
ALTER statements 82 
ALTER/GO TO pair 82 
description 338 
keeping track of VNs 85 
PERFORM processing 84 
processing verb strings 81 

VRBCOUNT cell (COMMON) 282 
VSAM file information block (FIB) 68 
VSAM file processing 
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VSAM input/output verbs 106 
VSAM save area 435 
V2BUGSW cell (COMMON) 286 

WCMAX cell (COMMON) 276 
WHEN clause affect on SEARCH verb 90 
WKAREA work area 75 
work files 14 
WORKING CELLS field (TGT) 

description 435 
Working-Storage Section 

address elements 58 
assignment of BL number 57 
data items location 430 
processing in phase 10 43 

WRITE statement 
output coding 465 
phase 11 processing 49 
phase 51 processing 106 
processing using table pointers 42 

WRITE ... ADVANCING statement 
entries in SPNTBL table 40 

WRITE-ONLY files 71 
WRITE-ONLY switch 71 
WRSYS4 routine 92.1 
WRT-ROUT routine 

description 440 
flowchart 246 

WSDEF cell (COMMON) 277 

X code 
definition 24 
end of compilation 28 
list 25 
segmentation 34 

'XAVAL table 
description 338.1 
temporary storage assignment 98 

XFREER routine 98 
XINTR table 

arithmetic verb translating 97 
dascription 339 

XNORML routine 147 
XPRE-DTF 60,62 
XPUT routine 147 
XREF option 

definition 21 
effect on SYS004 123 
phase 60 processing 111,118 
phase 61 processing 144,145 
phase 64 processing 141 

XREF-text 
data-name DEF elements 58 
dascription 383 
location on file SYS004 123 
output of phasa 60 111 
procassing in phase 60 123 
processing in phasa 61 144,145 
use in cross-refarence listing 144,145 

XREGNO cell 98 
XSA CELLS field (TGT) 

description 435 
space allocation 113 

XSACTR cell (COMMON) 
description 280 
TGT space allocation 113 

XSASW CELLS field (TGT) 
description 435 
space allocation 113 
ON verb processing 107 

XSCOMP routine 
description 94 
indexing 96 

XSCRPT table 
data-name subscripts 94 
deleting entries 94,103 
description 339 
direct indexing 96 
indirect indexing 96 
literal subscripts 94 
optimizing subscripts 95 

XSPRO routine 103 
XSSNT table 

description 340 
direct indexing 96 
optimizing subscripts 95 

XSWCTR cell (COMMON) 
description 280 
ON verb processing 107 

XU6REC work area 147 

Y code 
definition 24 
end of compilation 28 
list 25 
segmentation 34 

ZWB option 24 

Numerals I 
01-level Report Writer statements 45 
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flowchart 241 
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