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Summary of Amendments Number 1

Date of Publication: March 22, 1974
Form of Publication: TNL LN28-1060 to LY28-6423-0

Lister Option

New: Programming

Produces a reformatted source listing with embedded cross-references. A reformat-
ted source deck can also be obtained.

VERBREF and VERBSUM Options

New: Programming

Produces a listing of all verbs in a source program together with the number of
times each appears. The statement numbers in which each verb appears can also
be listed.

COUNT Option

New: Programming

Produces a listing containing the number of times each verb was executed, the
procedure in which it appears, and the number of the statement in which it
appears.

MERGE Verb

New: Programming

Combines from 2 through 8 identically sequenced files into one file in ascending
or descending order according to keys contained in each record.

Miscellaneous Changes

Maintenance: Programming and Documentation

Minor changes have been made to the compiler and to the generated code. These
are indicated in this publication by the bar to the left of the text.

Editorial changes that have no technical significance are not noted here.

Specific changes to the text made as of this publishing date are indicated by a vertical bar to the
left of the text. These bars will be deleted at any subsequent republication of the page affected.






This publication describes the internal
design of the IBM 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 supplements the
compiler listing and its comments but is
not a substitute for them.

The publication is divided into the
following parts:

e An introduction that describes the
compiler functions and specifies the
relationship of the compiler to the
operating systenm.

e A Method 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.

e 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.

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

e 2 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.

e A Diagnostic Aids section.

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

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

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

A Glossary of special terms.

Foldout diagrams

e An index.

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

IBM DOS/VS Operating Procedures, Order
No. GC33-5378

IBM 0S/VS _and DOS/VS Assembler Lanquage
Guide, Order No. GC33-4010

IBM_DOS/VS System Control Statements
Reference, Order No. GC33-5376.

IBM DOS/VS_System Utilities Reference,
order No. GC33-5381.

IBM_DOS/VS_Supervisor and I/0 Macros
Reference, Order No. GC33-5373.

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

IBM DOS/VS Data Management Guide, Order
No. GC33-5372.

Prerequisite Program Product documents
include:

IBM _DOS Full American National Standard
COBOL, Order No. GC28-6394.

IBM DOS/VS COBOL Compiler and Library
Programmer's Guide, Order No. SC28-6478.

IBM DOS/VS COBOL Compiler and Library
Installation Reference Material, Order
No. SC28-6479.

IBM DOS/VS COBOL Subroutine Library
Progran logic, Order No. LY28-6424.
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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
design and function of the compiler and the
characteristics of the object program which
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
compiler uses the DOS/VS System Control
Program for input/output and other
services. For a general description of the

System Control Program, refer to IBM DOS/VS

System Management Guide, Order

No. GC33-5371, and to IBM DOS/VS Supervisor
and Input/Output Macros Reference, Order
No. GC33-5373.

PHYSICAL CHARACTERISTICS

The compiler consists of 25 phases; from
10 to 14 of these phases perform the actual
transformation of a source module into an
object program. Phases 05, 06, 07, 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. If
optimization of the object code has been
requested through the OPT option, phases
62, 63, and 64 replace phase 60. Phase 80
is called to flag source statements which
do not meet the Federal Information
Processing Standard when the LVL option is
specified.

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
operating system, phase 01 resolves BASIS
and COPY statements and performs compiler
initialization.

The phases are organized into an overlay
structure; but the overlays are controlled
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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 (61, 05 (if
LsT), 06 (if LIsT), 07 (if LST), 08 (if
LsT), 10, 12, 11, 20, 21, 22, 25 (if
symMbmMP), 30, 40, 50, 51, 60, 62, 63, 64, 65
(if symMpMP), 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;
phase 80 overlays phase 00 when LVL is in
effect.

Supervisor

Compiler Common

PHOO
(Includes LIOCS DTFSD Modules)

Phase 01
(Overlaid after execution)

Tables

Dictionary

I
|
I
|
I
|
J
|
I
Work File Buffers |

,
4
1
-
4
1
1
-
i ]
1
J
1

DTFMT LIOCS Module |
(Present only if the user specifies mixed|

(Tape and Disk) work files)
—1

System File Buffers |
d

[ T e e T e e ey e e e e e

Figure 1. Compiler Storage Layout

Phase 00 initially occupies 12-13K bytes
of storage (where K=1024 decimal). Phase
00 occupies 11K bytes when phases 40
through 65 are processing; it occupies 7K
bytes when phase 70 is loaded. Phase 80
overlays phase 00. 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 - 18K bytes
Phase 05 - 14K bytes
Phase 06 - 4K bytes
Phase 07 - 5K bytes
Phase 08 - 12K bytes
Phase 10 - 30K bytes
Phase 11 - 28K bytes
Phase 12 - 33K bytes

Introduction 13
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Phase 20 - 22K bytes
Phase 21 - 35K bytes
Phase 22 - 25K bytes
Phase 25 - 6X bytes
Phase 30 - 14K bytes
Phase 40 - 44X bytes
Phase 50 - 4OK bytes
Phase 51 - 4OK bytes
Phase 60 - 32K bytes
Phase 61 - 8K bytes
Phase 62 - 17K bytes
Phase 63 - 9K bytes
Phase 64 - 22K bytes
Phase 65 - 6K bytes
Phase 70 - 49K bytes
Phase 80 - 28K 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 or 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 of 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

14 Section 1. Introduction

texts, each more similar to machine code
than the last, until it produces an object
module suitable for input to the linkage
editor. Figure 3 shows the various texts
and the phases which build them, as well as
the files on which they are passed from
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, SYsS003, and SYSO004. When
the SYMDMP, VERBREF, or VERBSUM option is
specified, an additional work file, SYS00S5,
is also used. When LVL is specified,
SYS006 is used. Some of the tables are
built, used, and released within a single
rhase, and others are passed to later
vhases which may or may not imrediately
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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f T T T 1
| Phase | File | contents | Options Required |
L + ’y 4 4
F + T T H
| 01 | SYSLST | List of options | LIST |
| | SYSLST | Exrror messages resulting from ] LIST |
| | | compiler initialization | |
| | SYSLSTS | Source coding | LIB |
k + 1 + 4

07 SYSLST One-page preface to Lister option listing LsT |

[ I P K} Jd

L
r o L) T 1
| 08 | SYSLST | Detailed and summary listings | LST |
| | SYSPCH | Reformatted source deck | LST |
[ i 41 J J
r 1 L] A 1
| 10 | SYSLsT®,S | Source coding of Identification, Environ-| LIST |
] | | ment, and Data Divisions (less Report ] |
| | | Section) | |
[ 1 1 | N |
] T T . . T ]
| 12 | SY¥SLST%,5 | Source coding of Report Section | LIST |
L 4 4 1 4
r 1) L] T 1

11 SYSLST®,S Source coding of Procedure Division LIST i
[ [l g i JI
1) T T a
| 25 | SYs005 SYMDMP Dictionary (DATATAE) | SYMDMP2 |
b ¢ 1 1
| 30 | SYSLST | Glossary | SYM |-
b + + t 1

60 SYSLST Object module LISTX and NOCLIST“

J

| or | SYSLST | Object module (condensed) ] CLIST# |
162,63,643] SYSPCH | Object deck | DECK |
| | SYSLNK | Object module | CATAL or LINK |
% t H — P t 4
| 65 | | Debugging information in object module or] FLOW, STATE, |
| i | on SYS005 | or SYMDMP2 |
L 1 iR 1 4
r T 1 T 1
| 61 | SYSLST | Cross-reference tables | SXREF, XREF, |
| | | | VERBSUM or VERBREF |
b t + t 1
| 70 | SYSLST | Error messages | ERRS and FLAGE |
| | SYSLST | Exrror and warning messages } ERRS and FLAGW |
L 4 [l 1 4
] 1 1) T a
| 80 | SYSLST | Source program with FIPS flagging | LVL |
L L L (] 4
r 1
|*If LIB is in effect, source coding is listed by phase 01. |
| 2The FLOW, STATE, or SYMDMP option is required for phases 25 and 65. |
| 3The OPT option is required for phases 62, 63, and 64. |
| “May be changed by SUPMAP option (see "Compiler Options" in this chapter). |
|SIf FIPS flagging has been requested (LVL option), source program is written on SYS006 |
| for phase 80 input. |
|¢0nly if LIB, NOLVL, and no Lister options. |
L ——1

Figure 2. Compiler Output
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Produced or Passed

k)
Text (Ph) |To(Ph) |On(File) Description

o o]
(GRS

0

[=)}

SYsS002 Source program with syntactic markers

inserted ’

Source program with cross-reference
information included

o
[2))

0

©

5Ys002

Data IC

(=Y
o

2

o

SYS003 I/0 and data items from source program

Environment and Data Divisions

[y
N

30 SYS002 Generated Report Writer subprogram from
Report Section of source program Data

Division

Data IC

[aey
N

20 SYS003 Data items from source program Report

Section

J
o
[y
-

3

o

SYS002 Translation of source program Procedure

Division

Translation of FDs and SDs by phase 10;
passed unchanged

Data IC

[\S)
o

2

N

SYS004

N
o

22 SYS00u Record Descriptions of levels 01-49, 66, 77,
and 88. ATF-text is used as part of the

dictionary entries

Data A
(Incomplete)

N
o

22 SYsoou Constants defined by VALUE clauses. This
text has a 2-byte prefix for identification,

but lacks location fields

PO

N
[\

30 Generated Q-Rbutines from OCCURS...DEPENDING

ON clauses

SYS002

Data IC

N
N

2

=

SYsS003 Translation of FDs and SDs by Phase 10;

Passed unchanged

e e ——— e e e e e e e e e e e e e e e e e

Data A

N
N

21 SYS003 Remainder of the source program Data
Division. This text has a 2-byte prefix for

identification

N
N

21 Data-names and file-names from Data Division
for use by phase 61 in producing the
cross-reference listing. This DEF-text is
put out by phase 22 when SXREF, XREF,
VERBREF, VERBSUM, or SYMDMP has been
specified. When SYMDMP has been specified,
phase 21 copies the text onto SYS004. If
SXREF, XREF, VERBREF, or VERBSUM has not
been specified, phase 60 reads the text and
ignores it.

SYsS003

e e e e e e e e e e e e e —

FTL

N
[\S]

FDs and SDs

1 -

DS SIS NNpUE USSP SN IPIPS Sy APPESE § SN Sy SRR SRS ST P SRS SO DR R SOU I I e

T
|
4
1
I
I
1
]
|
|
4
T
|
|
4
T
|
|
|
il
+
|
|
1
T
|
|
R
+
|
|
1
T
|
|
|
4
T
I
|
|
1
T
|
|
1
T
|
|
1
+
I
|
|
4
1
I
I
|
|
|
|
|
|
|
|
+
1
|
L

—— e e e e e e e e e e

21 |SYs003
1

1Phase 60 is replaced by phases 62, 63, and 64 when the optimizer option (OPT) has been
specified.

2Error text is treated somewhat differently. It is written on SYS003 for phase 70 by
phase 60 or 64 only if the ERRTBL table cannot accommodate it. It is produced by all
phases between phase 01 and 51, and the accumulation is passed on SYS004. Phase 60 or
64 or phase 70 (if phase 60 or 64 text processing is bypassed or if SYNTAX is on)
reads it from SYSO0O04.

|2When OPT is specified, file SYS004 is used for REF-text.

L

T e s S S S E s s B Rt R e m el B T ——

L o o s e e e i s bt e it o s e . e, e S S e S

Figure 3. List of Internal Compiler Texts (Part 1 of 3)
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Produced or Passed

Text Description

4
{

1
1 |60 or |SYsS004

) T

By (Ph) | To(Ph) |On (File)
}

2

Coding similar to assembler language for
translation into data and global table
portions of object module

o w]
= ]
L] I
[
hd

Data-names and file-names from Data Division
This DEF-text is put out by phase 22 when
SXREF, XREF, VERBREF, VERESUM, or SYMDMP has
been specified. When SYMDMP has been
specified, phase 21 copies the text onto
SYS004. If SXREF, XREF, VERBREF, or VERBSUM
has not been specified, phase 60 reads the
text and ignores it.

———————— i c———— b, S——— ]

N
=

VCONs for system modules, such as logic
modules that will be required, determined
from Data Division statements

d
o

@]
=1
]

Procedure-names for use by phase 61 in
producing the cross-reference listing

Further translation of PO-text. Names have
been replaced by attributes; CORRESPONDING
statements have been expanded

=
o

Further translation of Pl-text. A more
precise and expanded version of Procedure
Division statements

g
N
=
(o]

g
=
]
L L e LT oyt S ISP SYSN RIS ISy SYNISUYUPN ISP AN SN IPUSH SYNIS U NIIPRUIP NI UISYUPH SPUN RIS SR p——"
w
[=}

(S
o

Intermediate Procedure A-text and Optimization A-text
elements with an identifying prefix of X'27°*

or X'28"

Optimization A|S50 A special text, consisting of such items as
virtuals and literals, used by phase 60 or

phase 62 to eliminate storage duplication

Procedure A Coding similar to assembler language coding.
It is ready for conversion into the object

module

51 A special text, consisting of such items as
virtuals and literals, used by phase 60 or

phase 62 to eliminate storage duplication

Optimization A

Procedure Al Coding produced from Procedure A-text,
optimized to eliminate unnecessary Procedure
Division instructions. It is similar to
assembler language, and is ready for

conversion into the object module

o o e e e e e e e e e e e e ———————— e e e

1Phase 60 is replaced by phases 62, 63, and 64 when the optimizer option (OPT) has been
specified.

2Error text is treated somewhat differently. It is written on SYS003 for phase 70 by
phase 60 or 64 only if the ERRTBL table cannot accommodate it. It is produced by all
phases between phase 01 and 51, and the accumulation is passed on SYS004. Phase 60 or
64 or phase 70 (if phase 60 or 64 text processing is bypassed or if SYNTAX is on)
reads it from SYS004.

| ®When OPT is specified, file SYS004 is used for REF-text.

L

e e e e e e e e e e e e e . B e e o S s . M e e o kS o e T [ . o o et . e S et et e e At e it e e e e ey

b e s s s s et e s ey e e e s . iy s — —— o ——— —— — —— ki, — —— s c— — . i s, e e, ey e s gy s e s bty S .

Figure 3. List of Internal Compiler Texts (Part 2 of 3)
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lphase 60 is replaced by phases 62, 63, and 64 when the optimizer option (OPT) has been

specified.

2Error text is treated somewhat differently.
phase 60 or 64 only if the ERRTBL table cannot accommodate it.
phases between phase 01 and 51, and the accumulation is passed on SYSO0O0u4.
64 or phase 70 (if phase 60 or 64 text processing is bypassed or if SYNTAX is on)

reads it from SYSO004.

r 7 T 1
| | Produced or Passed | |
| k T T :! |
| Text | By (Ph) | To(Ph) |On(File | Description |
¢ : { } } - {
|E |60 oxr {70 |S¥s003 | Error Text?2 |
I eur | | ! |
b t ¢ + t {
|E | 170 | sYsoou | Error Text?2 |
] 1 J

R 1 1

rREF |60 61 | SYS003 For cross-reference table. This text is |
| s 4 passed only if the SXREF, XREF, VERBREF, |
| |64 |61 | sysoou3 | or VERBSUM option is in effect |
b + t t } -~
| DEF |60 or |61 | S¥Ys001 For cross-reference table. This text is |
] |64 | | passed only if the SXREF, XREF, VERBREF, or |
| | | | VERBSUM option is in effect |
e ——— e } } 1
| Debug {60 |65 15YS002 | For object-time debugging. This text is |
| | | ] | passed only if the SYMDMP or STATE option is|
| ! | | | in effect |
Ir L L 1 1 _'
| |
| I
| |
| I
[ |
I |
| I
|

4

|3When OPT is specified, file SYS004 is used for REF-text.
L

It is written on SYS003 for phase 70 by
It is produced by all
Phase 60 or

Figure 3. List of Internal Compiler Texts

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
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
function of TAMER. For descriptions of
tables handled by TAMER, and for the
dictionary format, see "Section 5.
Areas".

Data

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

18 Section 1. Introduction
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card. When LIB is specified, Phase 01
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, 07, 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 SYSOOU.

GROUP 3: Translating the Identification,
Environment, and Data Divisions

Phases 10, 20, 22, and 21 process the
Identification, Environment, and Data
Divisions, with the exception of the Report
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Section, if any, (discussed with Group 3, cross-reference listings, is created in
below). Those source statements requiring phase 22 and passed through phase 21 to
translation are changed to Data IC-text in phase 60 or phase 64. Phase 22 also enters
vhase 10. Each of the other three phases complete entries for LDs.and RDs
translates a portion of this Data IC-text (Record-level descriptions) and partial
into Data A-text. The result is later (dummy) entries for SDs and FDs in the
joined to the Procedure Division by Phase dictionary. The SD and FD entries are
60 or to Phase 64 (Group 4, kelow) if the completed by phase 21, and the dictionary
optimizer option has been specified. is then ready for use by phase 30 and oy
phase 25 (if the SYMDMP option 1s in
DEF-text, which provides references to effect). PO-text, the first form of
data-names and file-names required for internal procedure text (see Group 3

Introduction 18.1






below), is created by phase 22 for
O-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.
Finally, 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
listing is produced by Phase 01.)

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 U4:
Division

Translating the Procedure

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, 40, 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. SY¥S002 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
Pl-text. The text is changed into P2-text
by phase 40, and into Procedure A- and
Optimization A-texts by phases 50, 51, and

Licensed Material - Property of IBM

52. These 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 Al-text and passes it to
phase 64. Phase 64 then converts Procedure
Al-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
effect. (If LIB was specified, Phase 01
writes the source listing.) Phase 30
writes a glossary on SYSLST (SYS006 for LVL
option) if the SYM option is in effect.
Phase 30 also creates DEF-text for
procedure-names and places it on SYS004 for
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 6u4.

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 input
to the linkage editor. Phases 62, 63, and
64 are an optional version of phase 60 and
are used instead of phase 60 when the
optimizer option (CPT) 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 tlhe Procedure
Division as well as those items optimized
for by phase 60. To produce the object
module, the Data A-text on SYSO004, the
Procedure A-text on SY¥S001 (used by phase
60) or the Procedure Al-text on SYS002
(used by phase 64), and the Optimization
A-text on SYS003 are used. Phase 63
creates Procedure Al-text from Procedure
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