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®

This program logic manual describes the internal logic of the
IBM System/3 Disk Assembler. The main function of the
assembler is to translate source program statements into ma-
chine language for execution by the computer. There are
five sections within the PLM, organized as follows:

1. Introduction contains general information about the
operational, environmental, and physical character-
istics of the assembler.

2. Method of Operation describes the functional flow of
logic and data in the assembiler.

3. Program Organization describes the function and
storage allocation of each phase in the assembler.
4. Directory contains information needed for quick

reference to the program listings.

b. Data Area Formats describes the formats of all data
areas used by two or more phases.
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Preface

System/3 Model 8

The System/3 Model 8 is supported by System/3 Model 10
Disk System Control Programming and Program Products.
The facilities described in this publication for the Model 10
are also applicable to the Model 8, although the Model 8

is not referenced. It should be noted that not all devices
and features which are available on the Model 10 are
available on the Model 8. Therefore, Model 8 users should
be familiar with the contents of /BM System/3 Model 8
Introduction, GC21-5114.

Related Publications

® /BM System/3 Model 12 System Data Areas and Diag-
nostic Aids Handbook, SY21-0045

® /BM System/3 Model 15 System Data Areas and Diag-
nostic Aids Handbook, SY21-0032

iii
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Prerequisite Publications

Effective use of this program logic manual requires an
understanding of the information presented in the /BM
System/3 Basic Assembler Reference Manual, SC21-7509,

as well as topics discussed in the program logic manuals
shown below, which are referenced in this manual. In the
flowcharts, references are made indirectly, by using func-
tion/module names in library blocks (see Appendix B. Flow-
charting Techniques, for an example). The following chart
shows which PLM to refer to for a discussion of each func-
tion/module name used in the flowcharts.

Model 10 Disk System Function/Module Name

10S | DM | Open | Close | Allocate | SYSLOG | SYSPCH |SYSPRT | SYSLST [EOJ

FETCH

Supv

IBM System/3 Disk Systems
Data Management and Input/
Output Supervisor Logic
Manual, SY21-0512. X X X X

IBM System/3:.Disk Systems
System Control Program
Logic Manual, SY21-0502. X X X X X X

Model 12

I1BM System/3 Model 12
System Control Program
Logic Manual, SY?21-0046. X X X X X X X X X

Model 15

IBM System/3 Model 15
Supervisor and 10S Logic
Manual, SY21-0033. X

I1BM System/3 Model 15
Data Management Logic
Manual, SY21-0034. X X X

1BM System/3 Model 15
Scheduler Logic Manual,
$Y21-0035. X X X X X
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The IBM System/3 Model 10 Disk System Basic Assembler
Language, IBM System/3 Model 12 Basic Assembler Lan-
guage, and IBM System/3 Model 15 Basic Assembler Lan-
guage provide a convenient way to write programs for IBM
System/3. The IBM System/3 Basic Assembler processes
instructions written in assembler language, translates them
into machine instructions, assigns storage locations, and per-
forms other functions necessary to produce an executable,

machine-language program. Input to the assembler programs

consists of source records on disk storage. The source
records are processed by the following phases:

® Phase 05 Assembler Initialization Phase. Initializes the
assembler; processes OPTIONS, HEADERS,
and/or ICTL statements.

® Phase 10 Compression Phase. Reads source file; gen-
erates intermediate text on the work file.

® Phase 20 Symbol Processing Phase. Reads the inter-
mediate text and builds symbol table in core
storage.

® Phase 21  Symbol Table Overflow Processing Phase.
Called only if symbol table overflows. Tests
intermediate text following the overflow for
previously defined symbols.

® Phase 22 Symbol Substitution Phase. Places values
from last (or only) symbol table into the
intermediate text term records. Builds an
ESL (External Symbol List) table.

® Phase 29 ESL Output Phase. Puts ESL records in the
object file. Prints the ESL.

® Phase 30 Source/Object Output Phase. Generates
object code and source object listing, and
puts the object code out to an object file.

® Phase 35 Diagnostic Phase. Writes a diagnostic mes-
sage list for assembly errors.

® Phase 40 Cross-Reference Build Phase. Builds a cross-
reference file (if XREF is specified on the
OPTIONS card).
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Section 1. Introduction

® Phase 41  Cross-Reference Sort Phase. Sorts the file
built in Phase 40, generates the cross refer-
ence listing, and fetches the Overlay Linkage
Editor if object output is required (DECK
and/or OBJ specified on OPTIONS statement).

A detailed account of each phase is contained in Section 3,
Program Organization. '

STORAGE REQUIREMENTS

The Model 10 Disk System Basic Assembler (5702-AS1) re-
quires 8,192 bytes of main storage for execution, exclusive
of control program requirements.

The Model 12 Basic Assembler (5705-AS1) and the Model
15 Basic Assembler (5704-AS1 or 5704-AS2) require
10,240 bytes of main storage for execution, exclusive of
control program requirements.

Introduction 1
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This section describes the functional flow of logic and data
through the various phases of the assembler.

Phase-to-Phase Communication

Phase-to-phase communication during execution of the
assembler is accomplished by using two communication
modules:

1.  $ASROT — Assembler Communications Module. This
is the basic communication module for the entire
assembler. It resides in the low address area of the
partition throughout the assembly process. (See Data
Area Formats for a detailed description of $ASROT.)
The $ASROT module contains the following sections:
a. Communications Vector (COMVEC). Contains a

transfer vector for all data management routines,
address tables for any working storage that must
be accessed outside of an executing module, and
the name of the currently executing module. Disk
DTFs and |0Bs for source file, work file, and ob-
ject files also reside in COMVEC.

b. Assembler Common (ASMCOM). A working stor-
age/constant block used by all assembler phases for
intraphase and interphase communication. See Data
Area Formats for a detailed description of
ASMCOM.

Note: The Compiler Access Method (CAM) resides in
$ASROT. See Section 3. Program Organization for
a description of CAM.

2. $ASPRC — Printer Communications Module. This
module contains the data areas necessary to print the
assembler listing, in conjunction with a print module.
These data areas are:

a. Header Area. Data area used for passing the head-
er of the listing from phase to phase. Accessed
through COMVEC.

b. Printer Buffer. Print buffer with proper alignment
(X‘7C’ byte boundary).

c. Print Module Interface. In the Model 10 Assem-
bler, this interface is the Printer DTF; in the Model
12 Assembler, this interface is the SYSLST param-
eter list; in the Model 15 Assembler, this interface
is the SYSPRT parameter list. Accessed through
COMVEC.

d. Print Module Load Area (Model 15 Assembler only).
The SYSPRT module is loaded into this area, which
is accessed through COMVEC. See Data Area For-
mats for a detailed description of $ASPRC.

Page of LY21-0504-3
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Section 2. Method of Operation

Register Conventions

1. The assembler uses Index Register 1, hereafter referred
to as XR1, as the communications register. At all times
XR1 will be pointing either to the Communications
Vector (COMVEC) or to Assembler Common (ASMCOM).
Each of these two areas contains the displacement of
the other, so that XR1 can be switched with asingle
instruction. At the entry to each phase (after Phase
05), XR1 is pointing to COMVEC. The first instruc-
tion of each phase moves the phase’s module name to
COMVEC, so that COMVEC always contains the name
of the currently executing module.

2. Index Register 2, hereafter referred to as XR2, is used
as a DTF pointer and a work register throughout the
assembly. The contents of XR2 at the entry to a
phase are unpredictable.

3. Communications Vector initialization. $ASROT is
loaded only once with Phase 05. Therefore, any
communication tables or routines which are loaded
with a later phase must have their addresses moved to
COMVEC. This is normally accomplished during the
initialization routine for the phase, using an EXTRN
statement, an address constant, and a MVC.

Work File (SWORK2)

The work file is a scratch file used by the assembler for
intermediate disk storage.

Data is passed back and forth between the work file and
the phases throughout the assembly process. See Appendix
A and Data Area Formats for a detailed description of the
work file.

Method of Operation 3
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Source File ($SOURCE) Object File (SWORK)

The source file is used by the assembler for storing the The object program produced by the assembler is put out
source program. |t provides source records for phases 05, on the object file during phases 29 and 30. After assembly,
10, 29, and 30. The source file is loaded by the Scheduler Phase 41 passes control to the overlay linkage editor if

or the macro processor before the assembler begins object output is required. The object file then becomes an
executing. input file for the linkage editor.

Figure 1 shows the main storage load structure for each
phase in the assembler program. It also indicates which
areas remain the same from one phase to the next, and
which areas are overlaid with new coding.

Figure 2 illustrates the overall flow of logic and data through

the assembler program. The logic flow is traced from phase

to phase, with the major functions of each phase listed

under the phase’s numerical title. The data flow is followed

between the phases and ASMCOM, the Work File, the -
Source, and the Object File. Any output produced by a

phase is also indicated as data flow.
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PHASE 05

$ASROT

PHASE
05

CODE

($ASINO)

Disk
1/0
Buffers

Load Order
PHASE 10 PHASE 20 PHASE 21 PHASE 22 PHASE 29 PHASE 30 PHASE 35 PHASE 40 PHASE 41
$ASROT $ASROT $ASROT $ASROT $ASROT $ASROT $ASROT $ASROT $ASROT
$ASPRC $ASPRC $ASPRC $ASPRC $ASPRC
PHASE PHASE PHASE PHASE
10 20 21 22 Printer Data Printer Data Printer Data Printer Data Printer Data
CODE CODE CODE CODE Management* Management* Management* Management* Management*
($ASCMO) ($ASSBO) ($ASSFO) ($ASSS0) —
' m:rg;’fa‘a PHASE PHASE PHASE PHASE
Disk Symbol Symbol ESL Table ment** 30 35 40 41
1/0 Table Table CODE CODE CODE CODE
Buffers Disk Disk Symbol PHASE 29 ($ASPS0) ($ASPDO) ($ASBX0) ($ASSX0)
1/0 1/0 Table CODE
Buffers Buffers Disk (SASPEO) Disk Disk Disk Disk
1/0 % 1/0 1/0 1/0 1/0
Buffers ESL Table Buffers Buffers Buffers Buffers
Disk
1/0
Buffers

Note: Two dark lines are shown in each phase. The area between the lines is newly loaded by
the phase. The area above the first line and below the second remains the same as it was for the
preceding phase.

* Model 10 only. On Model 15, SYSPRT is used, and is loaded into the $ASPRC module. On Model 12, SYSLST is used, and is loaded in the $ASPRC module.
** Model 10 only. On Model 12 and Model 15, SYSPCH is used, and is loaded into the $ASPEO module.

Figure 1. Main Storage Load Structure for the Assembler
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PHASE 22

® Substitutes
symbol values
into term
records in inter-
mediate text on
the work file

® Builds an ESL
table

® Adds symbol
table to work
file if cross
reference
requested

PHASE 05 PHASE 10 PHASE 20 PHASE 21
® |nitializes ® Reads and ® Reads inter- ® Reads and
Assembler and processes all mediate text processes inter-
Phase 10 source state- and builds mediate text
® Reads and ments symbol table after point of
START processes ® Decodes and ® Assigns Jocation Symbol Table overflow in
ASSEMBLER — OPTIONS, > tests source y - counter values Overflow > Phase 20
HEADERS, statements ® Updates control found ® Adds symbol
VIA and ICTL* ® Builds inter- records and table to work
// LOAD cards mediate text error records on file if cross
$ASSEM ® First phase to on the work work file reference re-
statement gain control file quested
® OQutput to work
file
ICTL* only
Symbol Symbol
No source card
sour cards > EOJ Table Table
Last (or only) symbol table found
KEY Note: If unrecoverable error is found

—» = Logic flow

mmp = Data flow

*INPUT format control

in any Phase, End of Job (EQJ) occurs.

Symbol
Table

To
Phase
29
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PHASE 29

® Prints Control
records and
options selected

@ Prints ESL table

® Putsout ESL
records

Jork
File
$WORK2
PHASE 30 PHASE 35 PHASE 40 PHASE 41
® Reads source ® Reads Error ® Builds a cross ® Sorts the file
file to generate records from reference from built by Phase
source portion work file and Cross the intermediate 40
of listings 9?"”3195 a |Reference text and the ® Generates cross DECK
® Reads the work diagnostic mes- Requested symbol table in reference listing and/or
file intermediate sage for each $1  the work file > >
text to generate error discovered oBJ
object program during assembly specified
® Writes error
records on work
file
] l NODECK
Cross Reference &
SOtfrce Diagnostic Not Requested Cross NOQB'J
Object Listin Reference specified
.. g .
Listing Listing

From

Phase

22

—1
Control state-
ment and ESL
Listing

KEY

— = Logic Flow

s = Data Flow

Object
File

\_/-

\_/_

Object
File
($WORK)

OVERLAY

LINKAGE

EDITOR

($OLYNX)

® Punches and/or
catalogs object
program as re-
quested

EOJ

Note: |f unrecoverable error is found in any Phase, End of

Job (EOQJ) occurs.
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This section describes in detail each of the phases and rou-
tines that perform the functions of the assembler. The
description of each phase includes a main storage map and
appropriate flowcharts. (Some of the simpler routines with-
in each phase do not have flowcharts.) For a description of
the ASMCOM data area used by the individual phases, see
Section 5, Data Area Formats.

MODULE $ASINO — ASSEMBLER INITIALIZATION
(PHASE 05)

Main Storage Map: Figure 3.

RESIDENT SUPERVISOR

$ASROT

Communications Vector
Assembler Common
Disk Data Management

PHASE 05 CODE (Module $ASINO)

IN1000

INC000

INLOOO

INS000

INV000

INWO000

Working Storage and Constants

DISK BUFFERS

Figure 3. Phase 05 Main Storage Map

Entry Point: $ASIN1 — entered from the scheduler. (For
Model 10 Disk System, see /BM System/3 Disk Systems Sys-
tem Control Program Logic Manual, SY 21-0502; for Model
12, see IBM System/3 Mode! 12 System Control Program
Logic Manual, SY21-0046; for Model 15, see /IBM System/3
Model 15 Scheduler Logic Manual, SY21-0035.)

Section 3. Program Organization

Charts: AA-AD.

Functions:
® [nitializes the assembler (INI000O—Chart AA).

® Processes three types of records which, if used, must pre-
cede all other source statements.

1. OPTIONS—assembler control options and/or
HEADERS—assembler control information.

2. ICTL—source record boundaries (INCO0O0—Chart
AB).

® Fetches Phase 10 (INCO0O0—Chart AB).

® Searches an operand field until a comma or a blank is
found (INLOOO—no chart).

® Searches a source record and places the following infor-
mation into ASMCOM:

1. Length of name (if present).

2. Column number of rightmost byte of operation
code.

3. Length of operation code.
4.  Column number of leftmost byte of operand.
5. Length of operand field.

6. Column number of rightmost byte of operand
(INSO00—Chart AC).

® Converts zoned decimal strings to binary equivalents
(INV00O—no chart).

® Provides interfaces with disk data management (INWOOO,
INWO010, and INW100—Chart AD).

Program Organization 9
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Input:

® Source File

1.  OPTIONS, HEADERS, and ICTL (Input Format

Control) cards.

2. Assembler language cards.

Output:

® OPTIONS switches set as requested on OPTIONS
records. (If none used, default options are DECK,
LIST, XREF, REL, OBJ, NOXBUF.) Valid options
and control record count stored in ASMCOM.

® HEADERS information stored in ASMCOM.
® Beginning and end column values set as specified on
ICTL (Input Format Control) record. (If none used,

default values of 1 and 87 are assumed. Sequence ID
field is assumed to be in columns 89-96.)

10

® One or more records written into work file.

1. Intermediate text control record.

2. Error records.

3. Last intermediate text control record if end-of-
source or invalid ICTL is found.

Exits:
® Normal

Control passed to Phase 10 (Module $ASCMO). Excep-

tion: If end-of-source is found, control passed to Phase

20 (Module $ASSBO). If there are no source cards, con-
trol is passed to EQJ.

® Error

Control is passed to scheduler via Halt/Syslog or EQJ
transients. (For Model 10 Disk System, see /BM System/3
Disk Systems System Control Program Logic Manual,
SY21-0502; for Model 12, see /BM System/3 Model 12
System Control Program Logic Manual, SY21-0046; for
Model 15, see /BM System/3 Model 15 Scheduler Logic

Manual, SY21-0035.) ‘
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Chart AB. (Part 1 of 2). Options and/or ICTL Instruction Processing Routine (INC000)
12
Licensed Material-Property of IBM
]




LS bt

v
REERKC LRI BRRRERE

SAVE BEGIN
COLUMN

.
LR 2

ER LSS RS 2L 2 2 S

#t#i“#‘

SECOND ‘
ERAND

*EERRCL*
*

* DECODE
* cp

m

* *
LS IR LS 2 L]

*RRKKE L
:INVOOO

FakhdhrhRkkkkkkkk

v
bt SEE LI I ELE LT
* *
* *
:SAVE ENC CULUMN:

* *
ERREESEERRRRRR N KR

*INHCGO

Rk RRk

AR IR 23

FRRKKB AR
‘[NNOlO

*
EERERRER

INC280 v
tt#ttcatttttttt#t
*

‘SET NISSINb ENC‘
RRCR ‘

* *
REXEERRRXEEEFRG RS

v
*t‘t#D3'#““"‘#
*

'SET FGDULE AAFE*
‘ MISSING ‘

* *
ERRERFERRRRRR TR KKK

*AERKEI K

*
*SET LAST RECORD*
: SWITCH :

BEEERERE

*
EEE S L L

*
*REERRRK

R L 2]

Page of LY21-0504-3
Issued 17 March 1976
By TNL: LN21-56382

“i:‘
01-8B4%CQl*
* 02% IN
* 3 CE?Q“AS“'*“"“
* *CGMPUTE ADDR OF*
| *8EGIN COLUMN OF*
Smmmmm— * SGURCE *lmmn
* STATEMENT *
*¥d%¥ * *
‘085‘ LR R R RSS2 223 .
* *
* ¥ * *
* MODEL 10 * AS%
CISK SYSTEM *
AND MGDEL *EEk
v 12 ONLY v
INC275 840.*.* !———a;&".T————I
o+ ANY % .t -
YES .*__SCURCE__ #. I " "cegect . wo |
----- o STATEMENTS o*<==n I *-* QUTPUT *.*--—ﬂ l
.‘. .‘. .‘. .‘.
LS | *, |
NO FT 1Y YES
* xl l
* B4 #*
Ry |
EE L) l I
zttttc4t!#ttttttt FIABACSHR AR AR RRS
*CLOSE * I:npen |
toouSEUSE 1 2 |: $0PEN OBJECTY t |
*
* *x URCE L * % I* * x t ]
EERERREBRREFRIIRR ' FERRERRERRRRREEEE
v | #2xea05sens axsr I
FREEDLFRRRRERNS *
EQJ * |‘ INITIALIZE ‘
--------------- * *0BJECT CTE AND * |
EXIT * 1* 108 *
BEEREFFBRRERRES * I
| #Hrarrsrassnnsass |
! [
4

MODEL 1C DISK SYSTEM AND MOCEL

!#‘#tG4ttt¥tttt#Q
*0PEN

12 ONLY

—_—_—— e e e ————

baddd hidd it bt

TALIZE
OTF AND
168

* NIT
>‘0EJECT

““#‘.“’i"‘#'t

*CAMO

WRITE
BLO

ERRERERRRERE R AR ER

AREEERE

Chart AB. (Part 2 of 2). Options and/or ICTL Instruction Processing Routine (INC000)
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Chart AC. Source Record Search Routine (INS000)
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Chart AD. Disk Data Management Interfaces (INW0OO0O)
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MODULE $ASCM0—COMPRESSION (PHASE10)

Main Storage Map: Figure 4.

Entry Point: $ASCM1—entered from Phase 05 via FETCH.
(For Model! 10 Disk System, see /BM System/3 Disk Systems
System Control Program Logic Manual, SY21-0502; for
Model 12, see /1BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /BM
System/3 Model 15 Supervisor and 10S Logic Manual,
SY21-0033.)

Charts: BA-BH.

Functions:
® |nitializes Phase 10 for processing (CMI000—Chart BA).

® Controls Phase 10 processing of source records, including
sequence checking if requested (CMP0O00—Chart BB).

® Tests for name field (CMNOOO—no chart).

® Puts out control record and a name record if a valid
symbol is present (CMUQOOO—no chart).

® Performs actions required when Phase 10 assembly pro-
cessing is complete (CMLO0OO—Chart BG).

® Fetches Phase 20 (CMLOOO—Chart BG).

® Determines the operation code specified on the current
source statement (CMOO00—no chart).

® Determines if a referenced byte contains either a valid
alphabetic or numeric character (CMC0O00—no chart).

® Searches a source record; records following information
in ASMCOM:

1. Length of name (if present).

2. Column number of rightmost byte of operation
code.

3. Length of operation byte.

4. Column number of leftmost byte of operand.

16

5. Length of operand field.

6. Column number of rightmost byte of operand
(CMS000—no chart; functionally the same as
INS0QO in Phase 05).

Converts zoned decimal strings to binary equivalents
(CMV000—no chart).

Decodes and tests the syntax of the operand field of the
current source statement for proper syntactical coding
(CMYO000—Chart BC; see Figure 5. Syntax Testing).

Determines if the operand format set by the Syntax
Routine CMY00QO is valid for the current type of source
statement (CMX000—no chart).

If operand format is valid, sets up operand byte in the
intermediate text control record build area (CMX000—
no chart).

Determines object length—in bytes—of current machine
source statement (CMR0O00—no chart).

Prepares each term in the operand field for the CMD00O
routine by searching for the end of the current term and
temporarily placing a blank in that byte (CMK000—
Chart BE).

Creates intermediate text term record for each valid term

in the operand field of the current source record
(CMDO000—Chart BF).

Processes all assembler operations (CMAOQO—Chart BD).

Creates intermediate text term records for the operand
field of the TITLE and DC instructions (CMAO00—
Chart BD).

Provides interfaces with data management for disk
operations (CMW000, CMW010, CMW020, CMWO030,
CMW100—Chart BH).

. Licensed Material-Property of IBM
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RESIDENT SUPERVISOR

$ASROT

Communications Vector
Assembler Common
Disk Data Management

PHASE 10 CODE (Module $ASCMO)

CMI000

CMPO00

CMNOO0O

CMUO000

CMLO000

CMO000

CMCO000

CMS000

CMV000

CMYO000

CMX000

CMRO000

CMKO000

CMDO000

CMAO000

Print Keyword Table*
CMWO000

Operation Code Table

DISK BUFFERS

* Model 12 and Model 15 only

Figure 4. Phase 10 Main Storage Map
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Acceptable Syn-
tactical Possi-
bilities for
Currently
Loaded
Branch
Tables(1)
Pos- Any Non-
Branch sible Syntactical End of Left Right
Table (2) Expression‘3 Element (4) Field Parentheses Comma Parentheses
1 START Record element Error Error Error Error
start. Load
branch table 2
2 X Continue Compute and Compute and Compute and Error
store element | store element | store element
length return length load length load
branch table branch table
3 1
3 X( Record element Error Error Load branch Error
start. Load table 4
branch table 7
4 X(, or Record element Error Error Error Error
X{X, start. Load
branch table 5
5 X(X,X Continue Error Error Error Compute and
or store element
X(,X length. Load
branch table 6
6 X(X,X) Error End of Error End of Error
or unless DC/DS operand, unless DC/DS | operand,
X(,X) end of field not end of
or X(X) field
7 X(X Continue Error Error Compute and | Compute and
store element | store element
length. Load length. Load
branch table branch table
4 ) 6
Notes:
(1) Acceptable syntactical possibilities are listed across the top of the table.
(2) Reading across from each Branch Table number, the action taken is indicated in the case of each syn-
tactical possibility. (Example: In Branch Table 1, only a non-syntactical element is acceptable. All
other possibilities will cause an error bit to be turned on in the error record build areas.
(3) For each Branch Table number, the Possible Expression column shows the format that the operand
being tested will be in up to that point.
(4) A non-syntactical element in an operand is a character or series of characters other than the parentheses
and commas which form the syntactical elements. (Example: X(X,X) ... The Xs are non-syntactical
elements.)

Figure 5. Syntax Testing
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Input:

® Source file ($SOURCE). Source records are read from
the source file by disk data management.

® Assembler Common (ASMCOM). This area in the module
$ASROT has been completely initialized in phase 05.

® Operation Code Table. Contains information about all
instructions supported by the assembler. This table is
divided into five sections, each of which can be accessed
by means of pointers containing the address of the right-
most byte of the first mnemonic in that section. Each
pointer also contains a one-byte count of the number of
mnemonics in the section.)
1. Section 1, all 1-character mnemonics.
2. Section 2, all 2-character mnemonics.
3. Section 3, all 3-character mnemonics.
4, Section 4, all 4-character mnemonics.
b. Section 5, all 5-character mnemonics.

The operation code table is loaded with Phase 10. It is in-

cluded as input here because it is used by the phase as a

model to which source records are compared.

Output:

® [ntermediate text in the work file (SWORK2). Inter-
mediate text records written into the work file by disk
data management.

® Parameters stored in ASMCOM:

1. TITLEN — name from the first title statement.

2. MODULE — module name from the start state-
ment.

3. SEQCNT — coﬁnt of sequence errors.

4, ESLCNT — count of ESL table entries.

Page of LY21-0504-3
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Exits:
® Normal — control is passed to Phase 20 (module $ASSBO).

® Error — control is passed to the scheduler via Halt/Syslog
or EQJ transients. (For Model 10 Disk System, see /BM
System/3 Disk Systems System Control Programming
Logic Manual, SY21-0502; for Model 12, see /BM
System/3 Model 12 System Control Program Logic Man-
ual, SY21-0046; for Model 15, see /BM System/3 Model
15 Scheduler Logic Manual, SY21-0035.)
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Chart BA. Initialization Routine (CMI000)
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Chart BB. Main Control Routine (CMP000)
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Chart BC (Part 1 of 2). Operand Syntax Testing Routine (CMY000)
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MODULE $ASSBO—SYMBOL PROCESSING (PHASE 20)

. Main Storage Map: Figure 6.

Entry Point: $ASSB1 — entered from Phase 05, Phase 10
or Phase 21 via FETCH. (For Model 10 Disk System, see
IBM System/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3 Model
12 System Control Program Logic Manual, SY21-0046; for
Model 15, see /BM System/3 Model 15 Supervisor and 10S
Logic Manual, SY21-0033.)

Charts: CA-CK.

RESIDENT SUPERVISOR

$ASROT

Communication Vector
Assembler Common
Disk Data Management

PHASE 20 CODE (Module $ASSBO)

. SBI000

SBP0O0O
SBLO00
SBMO000
SBDO000
SBO000
SBS000
SBE00OO
SBC000
SBV000
SBX000
SBY000
SBR0O00O
SBWO00O

SYMBOL TABLE

DISK BUFFERS

Figure 6. Phase 20 Main Storage Map

Page of LY21-0504-3
Issued 17 March 1976
By TNL: LN21-5382

Functions:

Initializes Phase 20 for processing (SBIO00O—Chart CA).

Controls Phase 20 processing of the intermediate text
file until end of data is found (SBPO0O0—Chart CB).

Performs tasks associated with Phase 20 termination
(SBLOOO—no chart).

Performs Phase 20 processing for machine instructions.
Symbols are placed in symbol table (SBM0O00—Chart
CC).

Tests DC/DS specification for valid length and for dup-
lication. Stores symbol (if present) in table (SBD000—
Chart CD).

Performs Phase 20 processing of ORG and EQU state-
ments (SBO0O00—Chart CE).

Processes START instruction (SBSO00—Chart CF).
Processes EXTRN instruction (SBEOOO—Chart CJ).

Updates location counter by object length of current
statement (SBCO00—no chart).

Checks for overflow of symbol table (SBCO00—no chart).

Checks maximum location counter value (SBC0O00—no
chart).

Evaluates all expressions in the operand field of the
current source record (SBV000—Chart CG).

Performs multiplication calculations (SBX000—no chart).

Moves symbol and its attributes to symbol table (SBY000
—Chart CH).

Counts symbols in table; controls calling of Phase 21
when table overflows (SBY000—Chart CH).

Searches symbol table for a given symbol (SBR0O00—
Chart Cl).

Provides interfaces with data management for disk opera-
tions (SBW00O, SBW010, SBW100—Chart CK).

Program Organization 33
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Input:
® |ntermediate Text on the Work File

1. Name Records — used to build symbol table.

2. Control Records — used to obtain lengths for loca-

tion counter assignments and to assign symbol
lengths, attributes, and values.

3. Term Records — used to obtain length allocation
for DC/DS statements, location counter changes
for ORG and symbol length, attributes, and values

for EQU statements.

34

Output:

® Symbol Table — built in lower end of main storage; de- ‘
signed to fill all space between Phase 20 coding and disk ~
buffers.

® Symbol table parameters in ASMCOM — used by Phases
21 and 22 for accessing the symbol table.

Exits:
® Normal
1. Control passed to Phase 21 on symbol table over-

flow.

2. Control passed to Phase 22 when last (or only)
symbol table is processed.

® Error — control returned to scheduler via Halt/Syslog or
EOQJ transients. (For Model 10 Disk System, see /BM
Systemn/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3
Model 12 System Control Program Logic Manual,
SY21-0046; for Model 15, see /BM System/3 Model 15
Scheduler Logic Manual, SY21-0033.)
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Chart CB. Main Contrel Routine (SBP00OO)

Licensed Material-Property of IBM

o¥* *,
«* ORG OR *, YES
*, EQU

CHemteeeeo>

[ pichupat

*PROCESSQORG or ‘

t
KRRk E Rk ERER kR Rk
Ld 2 2
=>% g1 *
Liidd
CJ/01/A2
bbbt Ehdabd 2 L 122 1
*SBEO0O *

S

-D% *
* PROCESS EXTRN *
* *

B
LTy

* *

->% Bl *

* *
o

CF/01/A1
tt‘ttKStttttttttt

*SBSO!

a-------_--..---‘

-D% *
: PROCESS START :

ARRERKRRKKKERRERE




SB8M0O00
SESEA L SRERRESRE

*
: ENTRY *
SESRERERERNEREE

v
o*, %,
8l =, 82 =,
o* *, o*
o* *, YES o*
. SYMBOL o BmmmmneaadE, PREV;OUSLV
-, o* *. DEFINED
*. o . .
%, o L
* NO * VES

| )I

BRREERB IRERERK KKK %

E agxko symMpoL = * SET_ON

‘a.
e S

* * *
ARERERRERB KRR RRK K kEERKRKK

v

Chart CC. Machine Instruction Processing Routine (SBM000)
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Chart CE (Part 1 of 2). ORG/EQU Processing Routine (SBO000)
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Chart CG. Expression Evaluation Routine (SBV000)
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Chart CH. Store and Count Symbol Routine (SBY000)
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Chart Cl. Search Symbol Table Routine (SBR000)
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Chart CJ. EXTRN Instruction Processing Routine (SBE000)
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Chart CK. Disk Data Management Interfaces (SBW000)
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MODULE $ASSFO—-SYMBOL TABLE OVERFLOW ® Searches the symbol table for a given symbol (SFS000—

PROCESSING (PHASE 21) no chart; functionally the same as SBR0OOO routine in
Phase 20).

Main Storage Map: Figure 7. ® Provides interface with data management for disk opera-

tions (SFW000—Chart DD).

Entry Point: $ASSF1—entered from Phase 20 via FETCH.
(For Model 10 Disk System, see /BM System/3 Disk Systems Input:
System Control Program Logic Manual, SY 21-0502; for

Model 12, see /BM System/3 Model 12 System Control ® Intermediate text in WORK2,
Program Logic Manual, SY21-0046; for Model 15, see /BM

System/3 Model 15 Supervisor and 10S Logic Manual, ® Symbol table.

SY21-0033.)

° ASMCOM—symeI table parameters.

Charts: DA-DD.

Output:
RESIDENT SUPERVISOR e All output is to $WORK?2
$ASROT 1. Intermediate Text
a. Symbols in the term records that are defined in
Communications Vector the present symbol table are updated with the
g.ss::;blterﬁommm . symbol’s value and attributes.
skata Hanagemen b. Name records containing symbols which are
previously defined are updated with a previous-
PHASE 21 CODE (Module $ASSFO0) ly defined symbol indicator. l
:i:ggg 2. Symbol table entries — if a cross reference has been
SEN00O requested, all symbol table entries are added to the
SFS000 end of SWORK2.
SFWO000
y Exits:
SYMBOL TABLE 1ts
DISK BUFFERS ® Normal — control passed to Phase 20 for continued sym-
bol processing.

Figure 7. Phase 21 Main Storage Map ® Error — control returned to scheduler via Halt/Syslog or
EOJ transients. (For Model 10 Disk System, see /BM
System/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3
Model 12 System Control Program Logic Manual,
SY21-0046; for Model 15, see /BM System/3 Model 15
Scheduler Logic Manual, SY21-0033.)

Functions:

® Controls Phase 21 processing of the intermediate text
in SWORK2 (SFPO00—Chart DA).

® Processes intermediate text term records, resolving all
symbols defined in the current symbol table (SFT000—
Chart DB).

® Tests name records for previously defined symbols
(SFNOOO—Chart DC).
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Chart DA (Part 1 of 2). Main Control Routine (SFP000)
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Chart DA (Part 2 of 2). Main Control Routine (SFP000)
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Chart DB. Term Record Processing Routine (SFT000)

Licensed Material-Property of IBM

Program Organization

49



SFN00O
ko kA 3Rk kAR
*
* ENTRY *
* *
ook ok kK KRk K ok

fibi - EE L LY
* *
* *
*MOVE IN SYMBOL *
* *

* *
Aok ek ok ok ok Rk kK

50

*
ek ok ok g koK ok Kokok Rk ok

KKK KE S KK KRR KA K
SET SYMBOL AS
MULTIP

EE TR 3

0D/01
AR RKE FRRKKAREE
:SFHOOO

* *
: UPDATE RECORD :
RAARERRRR R RE K

*
U Y *
DEFINED *
*

HRRKF QR Rk RRRRER

EXIT S

REERRRRRRRERRRR
T0: SFPOOO

Chart DC. Name Record Processing Routine (SFNOOO)
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Chart DD. Disk Data Management Interfaces (SFW000)

Licensed Material-Property of IBM

Program Organization

51




Page of LY21-0504-3
Issued 17 March 1976
By TNL: LN21-5382

MODULE $ASSS0—SYMBOL SUBSTITUTION (PHASE
22)

Main Storage Map: Figure 8.

Entry Point: $ASSS1 — entered from Phase 20 via FETCH.
(For Model 10 Disk System, see /BM System/3 Disk Systems
System Control Program Logic Manual, SY21-0502; for
Model 12, see /BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /BM
System/3 Model 15 Supervisor and 10S Logic Manual,
SY21-0033.)

Charts: EA-EE

RESIDENT SUPERVISOR

$ASROT

Communication Vector
Assembler Common
Disk Data Management

PHASE 22 CODE (Module $ASSS0)

$S1000
SSPO00
SSL000
SST000
SSE000
SSU000
$SS000
~ SSW000

ESL Table

SYMBOL TABLE

DISK BUFFERS

Figure 8. Phase 22 Main Storage Map

Functions:

® [nitializes Phase 22 for processing (SSI000—Chart EA).
® Controls Phase 22 processing (SSP000—Chart EB).

® Performs functions associated with termination of Phase

22 (SSL0O00—Chart EC).

52

® Tests each term record for an unresolved symbol. Re-
solves those symbols in the present symbol table
(SST000—no chart; functionally the same as SFTO00 .
routine in Phase 21).

® Builds ESL (External Symbol List) table entries for valid
EXTRN and ENTRY statements (SSE000—Chart ED).

® Adds EXTRN and ENTRY entries to ESL (SSU000—no
chart).

® Searches symbol table for a given symbol (SSS000—no
chart; functionally the same as'SBR0OOO routine in Phase
20).

® Provides interface for disk data management (SSW000—
Chart EE).

Input:

® Symbol table in main storage.

® Associated symbol table parameters in ASMCOM.

® |Intermediate text in SWORK2.

Output:

® All term symbols that are defined in the current symbol
table are updated with their values and attributes in the
intermediate text.

® Symbol table entries — if a cross-reference has been re-
quested, all symbol table entries are added to the end of
$SWORK2.

® ESL table passed to Phase 29.

Exits:
® Normal — control is passed to Phase 29, ESL output.

® Error — control is returned to scheduler via Halt/Syslog
or EOJ transients. (For Model 10 Disk System, see /BM
System/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3
Model 12 System Control Program Logic Manual,
SY21-0046; for Model 15, see /IBM System/3 Model 15
Supervisor and 10S Logic Manual, SY21-0033.)
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Chart EB. Main Control Routine (SSP000)
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MODULE $ASPEO — ESL OUTPUT (PHASE 29)

Main Storage Map: Figure 9.

Entry Point: $ASPE1 — entered from Phase 22 via FETCH.
(For Model 10 Disk System, see /IBM System/3 Disk Systems
System Control Program Logic Manual, SY21-0502; for
Model 12, see /BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /BM
System/3 Model 15 Supervisor and 10S Logic Manual,
SY21-0033.)

RESIDENT SUPERVISOR

$ASROT

Communications Vector
Assembler Common
Disk Data Management

$ASPRC (see Section 5 for
description)

Printer Data Management *

MFCU Data Management *

PHASE 29 CODE (Module $ASPEO)

PEI1000
PEOO0O
PEP0OOO

PES000
PELO00O
PEGO000
PEROOO
PEWO000
PEX000
Working Storage

ESL TABLE AND DISK BUFFERS

* Model 10 only.

Figure 9. Phase 29 Main Storage Map
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Charts: FA-FI.

Functions:
® |[nitializes Phase 29 (PEIOO0—Chart FA).

® Prints OPTIONS record(s) and a summary of selected
options (PEO000—Chart FB).

® Punches an absolute loader (PEPO00—Chart FC).

® Sorts, builds, and puts out ESL (External Symbol List)
object records (PEPO00—Chart FC).

® Prints the ESL table (PES000—Chart FD).

® Performs functions associated with termination of Phase
29 (PELO0O—Chart FE).

® Prints the printer listing header and counts pages
(PEG0O00—Chart FF).

® Provides disk data management interface (PEW000—
Chart FG).

® Provides print module interface (PEX000—Chart FH) and
punch module interface (PER000—Chart F1).

Input:

® ESL table.

® Parameters in ASMCOM.
1. ESLCNT — cqntains a count of ESL table entries.

2. OPTONS — contains LIST/NOLIST,DECK/NO-
DECK, REL/NOREL, and OBJ/NOOBJ options.

3. OPTCNT — count of control statement records.
4, MODULE — module name.
5. TITLEN — TITLE name.

6. ESLTBA — ESL table address.
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Output: Exits:

® |f DECK and NOREL are specified on the OPTIONS ® Normal — control is passed to Phase 30 (module $ASPSO0). .
statement, an absolute loader is punched.

® Error — control is returned to scheduler via Halt/Syslog

® |f DECK and/or OBJ is specified, the ESL object records or EQu transients. (For Model 10 Disk System, see /BM
are placed in the $WORK file. System/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3
® |f LIST is specified, the ESL table is sorted, then printed. Model 12 System Control Program Logic Manual,
SY21-0046; for Model 15, see /IBM System/3 Model 15
® The following information is passed to Phase 30 via Scheduler Logic Manual, SY21-0035.)
ASMCOM:
1. PAGCNT - current printer page size. Working Storage Block:
2. LPSIZE — current printer line size. ® Contains all working storage and data constants required
for Phase 29 processing which are not in the communica-
3. Other miscellaneous areas of ASMCOM are initial- tions modules ($ASROT, $ASPRC).
ized.

® Contains equates for ASMCOM references.
® The listing header in the printer communication module
$ASPRC is initialized for the source/object listing done
in Phase 30.
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o o e ook ok o e ok ok ok ok ok

HAKRKE 2R kA KAk
* *
* SET DEFAULT *
* SEQUENCE *
: LENGTH-1 :
T
KA ARG 2K KK AR KKK
* *
* SET_INITIAL *
* PRINTER LINE =*
: COUNT :

ook ook ok ook ok ko ok ok ok ok

v
ook o ok 2 ok koK K ok ok ko ok
* *

* SET DEFAULT *
:PRINT SWITCHES *

* 3%

*
e e o o o ol ek e o ok ok ok ok ok ok

LA XL X3

kAR 2%k ok Kk
*FETCH

PEG

PEGO0O

Kk kB3I RkkkARRK KK
*
* ENTRY *
* *
Aok AR AR KRR

gttcaiﬂt*tt##tn

*

NCREMENT PAGE *

OUNT _AND RESET*
INE COUNT

ek ook ook deok ok kK ok

4
*
1
C

HRER®RO

F1/01/AS
Roktok kD3 koK Rk kA
#PERSOO

______ e o e e e o e

A
*
*

*
:EJECT THE PAGE :
B P T

1/01/A3
t#**‘Ea‘**#ﬁ#tﬁt#
*PER 100 *
F .
* PRINT FIRST =*
:LINE OF HEADER :

koo ok ok ook ok ok ko ok ok K

F1/011:3
bd F3 pe
‘:ERlOO

* PRINT SECOND *
*LINE OF HEADER #

Ao ok o ook ok ok ok ok ok K

v
HARRG S RkR KRRk
*
* RETURN *
* *
Tk dkok kR K Kk

Licensed Material-Property of I1BM

Chart FF. Page Header Control Routine (PEG000)

Program Organization

63




64

PEW000
Aok A 2Rk Ak Rk

*

* ENTRY *

* *
ok KAk Rk kR

Sokokk Bk Rk k ko
* *

* *
:SET UP LINKAGE :

* *
ek ke ook ke ok ok ook ok ko ok ok

v
¥
c2 =,

o¥* *,
«* READ A *.tV

*.

-
r4

BLOCK
*, PROCESS .*
*, o
*, ok

ok ook D) 2k sk ok ok ok ok

*GET RECORD FROM*
: CURRENT BLOCK :

* *
ook ok ok ok ok sk e ok ko

¥
E2 *,
o* *,
NO .* BLOCK *,
———%, EMPTY ‘.‘

V KA/01/A1
FRAARE QAR RRKER R AR
camoor 3
* *
: READ A BLOCK :
PR

——————

* Ak kkG 2
* *
* RETURN *
* *

sedkkokokodkok Rk ok Kok ok

Chart FG. Disk Data Management Interfaces (PEW000)

KA
‘#t"c3*‘***42}‘=1
*CAMOO1 *
(33 —— e e o e #
——=====>*WAIT ON CURRENT*
* READ *

* *
koo o e ok ko ok ok ek ok ok

v
o*,
03 *,
o* *,
NO o* *o
——--=%, PERMANENT .*
*, ERROR .*
. *
*,

o
*°YES

v
kR RE JRkkokkkkkk
*E0J *
T

* EXIT *
AL S L

PEW100
AREEAL RRRRAERRE

*
* ENTRY :
Aok ok Aok ek kK Rk

ARERKBL RREEKRRAEE
* *

* *
*SET UP LINKAGE *
* *

* *
ook kol ko koK ek kR ok ok ok

M
ce® e,
o *,
" WRITE A "%, YES

tttltcstttﬁé‘gkéél
*CAMO01 *

——
*. BLOCK IN o#mmmmemecd>%WAIT ON CURRENT*
. * WRITE *

*, PROCESS .*
*, *

Cmmmmm e eny

N

* *
* %
* *
* *
* *
* *

ARk RRR kR kkE

V KA/01/A1
ERRRRE L AERRRR AR R

:CAHOOI

——— e ——e e ——e———k

* *
* WRITE A BLOCK :
ARRERERRERRRERRREN

o*.

4" %

*
sk ok e ok ook ok ok ok

v
o*,
DS *.
*,

NO %' *.
—————%. PERMANENT .#
*. ERROR .*

*, ok
* YES

v
EEXRES KR REARRER
*EOQJ *
W o e e o e

* EXIT *
RERRRRRR R Rk

AEERGSEAARAR AR
*SYSLOG

G .
“*enp g el YES
" EN

o BX0eRT o

-

*, o

v
Rk HG KRRk Rk
* RETURN *
* *
ARRR AR R RRRRRRE
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PEX000
FRERALRRERRRRRE
* ENTRY *
* *
AEEEERERERRKREE

EREREEKEKEEREREREE

t*tt#c1t¥tttttttt
* *
* SET REG_TO *
* PUNCH INTER- *
: FACE BLOCK :

EERERERRRRRRREKKEK

v
ok,
01 %, FRERKD KRR KRRK R
o¥ *, *SYSPCH *
o¥ *. 12 OR 15 #*-—--————————e e *
*, MODEL . o km e >% % PUNCH * *x
*, o* * *x  RECORD * *x
*, ¥ * * ¥
*. o RERRKKERRKAERRR R
10
v
AEERKE | ke RREREREE
*OM *
e e
* ¥PUNCH DATA * *
* *MANAGEMENT * *
* * *
AERREEEREREERRREE
<
v
¥,
Fl *.
¥ *, AERRF2REREXRRRE
* *, YES *EQJ *
*.UNRECOVERABLE . * * *
*.PCH ERROR.* * EXIT
. o PR T
*, .
NO

ERKKRG LR ERRRR A
* *

RESTORE

* %N
* NN

EERREERRRRRRRRRRE

v
FRRAH LRk kkkk Rk
*
* RETURN *
* *
HRERRRRRRERRRRE

Chart FH. Punch Data Management Interface (PEX000)
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PEROOO
HRERA] EREXEKERK
*
* ENTRY *
* *
P e

PER100
EREEKA2 KRR RKKKK
*
* ENTRY *
* *
kkkkk kR Rk Rk

PER200 PER300
EEEEAL X R ERRK EARRAS KR RRRRREE
* *
* ENTRY * : ENTRY :
ERRRERERRERREE ERERRKER KR RRRRE
v v
FREERPG B RERREK FRERKBSRRRRAKAKAE
* * *
* SAVE RETURN * * SAVE RETURN =*
* REGISTER * * REGISTER *
* * * *
* * * *
P e S L T e T T T P RS T TR LT
*EAKECEH 5
* * * *
* SET REG. TO * * SET REG. TO =*
:INTERFACE BLUCK: :INTERFACE BLDCK:
* * * *
* P * *

RkkEKDG R RRKKERKEK
*

*
:TURN OFF PRINT

EZ T2 33

*
ERREERRERR AR

v
FREEKEL ERRKRRREER
* *

*SET FOR SINGLE *
: SPACE BEFORE :

v v
FRERRBLAR R RERES EREERD 2 KRR RRRARE
* * .
*SET FOR SPACE 1% *SET FOR SPACE 2%
: AFTER PRINT * : AFTER PRINT *
* * * *
P Rk KRR R KRk
>
PER10OS v
FRERRC2RRRRR R AR
*GET PRINT IMAGE=*
* ADDRESS *
* *
P
v
FRERDZER R R SR RRS
* SAVE RETURN *
* REGISTER *
* *
* *
B
ERERREZEXBR KR RRE
‘ SET REG
‘XNTERFACE GLOCK‘
:
‘t"'*‘*"‘**‘*“‘
RERREKF 2
*SET SPACE AFTER*
*AND IMAGE ADOR.*
* [N INTERFACE *
* BLOCK *
* *
' RERRKG ] KREERRKKEE 62" “*.
*SVSLST/PRT * o¥ *,
#2222 0 ok 12 OR 15 %
* % PRINT * K(mmmm————k, MODEL ¥
* * RECORD * *x . .
. * *. .
ARRRRREE AR ARE P
10

T
*DM *
——%

NTER_ * *
MGMT * *
* *
AR

Chart Fl. Print Data Management Interface (PER000)
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ok Rk ok ok Rk kKK
*kkk

* *

->% E5 *

* *

*RkK

* *
ERES RS2 ES 22222 2]
3 Fa" Tx.
*SYSLST/PRT * . *.
Ao e £ 12 OR 15 .« ..
* x INT % RCmmmmm—mlk. MODEL o*
Y RECORD % » *. ox
* % * % *, ok
. .%x
10
v
‘#i‘*G4#‘*¥**‘#t‘
10M

‘ * PRINTER *
* % DATA MGMT * *
* * %

AERERERREEE R KRR

>

R EKHG R RRRER R KRR
*

LA 2 X ]

*
: TURN ON PRINT

*
xRk RFRRRR KRRk

i 22 ]
* *
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Fagrk DS Rk kRO Rk

*SET SKlP BEFORE*
* IN INTERFACE *
BLOCK *

R R 2 22222

xxkk
* *
* ES #->
* *
TkEE
PER400 .,
ES T .
.# *,
YES
*0 UNRECOVERABLE e
.PRT ERROR
- #
*, .t
NO
PER405
REREEF SRRRRERKRKKE
* *
* *
* RESTORE *
* *
* *
RO R kR Rk

*ERKGS kK k kKKK

*
* RETURN *
* *
RRrkkk kR kR RKE

EREKHSRRRERRRER
*E0J

Ko

* EX
LRI ST LT S L s 2




MODULE $ASPSO—SOURCE/OBJECT OUTPUT (PHASE
30)

Main Storage Map: Figure 10.

Entry Point: $ASPS1 — entered from Phase 29 via FETCH.
(For Model 10 Disk System, see /BM System/3 Disk Systems
System Control Program Logic Manual, SY21-0502; for
Model 12, see /IBM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /IBM
System/3 Model 15 Supervisor and 10S Logic Manual,
SY21-0033.)

Charts: GA-GK.

Functions:
® |Initializes Phase 30 for processing (PSI000—Chart GA).

® Controls Phase 30 processing of intermediate text file
until end of data or end of file is reached (PSCO00—Chart
GB).

® Searches for control records; puts error number in listing
if any errors are found (PSK000—no chart).

® Performs tasks associated with Phase 30 termination
(PSTO00—Chart GC).

® Puts object code in $WORK (PSHO00—Chart GD).

® Converts binary data to hexadecimal representation
(PSX000—no chart).

® Evaluates the expressions in the operand field of the
current source record (PSE000—no chart; functionally
the same as SBVO0O0O routine in Phase 20).

® |[nitializes the Print Edit Routine at the start of the Out-
put Phase and for every ISEQ start request (PSY000—
Chart GF).

® Performs all editing of the print image required by the
various sized line printers — 132 column printer, 120
column printer, and 96 column printer (PSZ000—Chart
GC).
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® Controls page size of printed output (PSPO00—no chart).

® Counts pages (increment page count parameter) and
prints current header (PSGO00—no chart).

® Performs binary multiplication operations (PSM000—no
chart; functionally the same as SBX000 routine in Phase
20).

® Provides linkage to overlay routines, $ASOV1 and
$ASOV2 (PSLNK1, PSLNK2—Chart GE) — Model 10
Disk System only.

® Provides interface for printer data management (PSR000
—no chart; functionally the same as PERQOO routine in
Phase 29).

® Provides interface for disk data management (PSW000—
Chart GK).

Functions: Module $ASOV1 (Part of Module $ASPSO, for
Model 15)

® Performs Phase 30 processing for machine instructions,
translating them into object code (PSS000—Chart GH).

® Processes Group 1 assembler instructions, DROP, ENTRY,
EQU, ORG, START, USING, (PSBO00—Chart Gl).

Functions: Module $ASOV2 (Part of Module $ASPSO, for

Model 15)

® Processes Group 2 assembler instructions, DC, DS,

EJECT, END, EXTRN, ISEQ, PRINT, SPACE, TITLE,
(PSA000—Chart GJ).

Program Organization 67
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Input: RESIDENT SUPERVISOR

® $SOURCE. $ASROT

Communication Vector
Assembler Common
Disk Data Management

® Intermediate text in $WORK2.

1. Fixed Length, 10-byte records.
$ASPRC (see Section 5 for description)

2. Four types of records. Printer Data Management ***
a. Control Record — one created for every source
statement. PHASE 30 CODE (Module $ASPS0)

b. Name Record — one for every valid name entry.
sc. Term Record — one for each term in a valid
. . Constant Block
operand, and one or more, as required, to speci- PSC000
fy the operand field of the TITLE and DC PST000
assembler instructions. PSKO000
d. Error Record — created when there are one or PSH000

more errors in a statement. PSX000
PSEO00

PSY000

PSZ000

Output: PSP000

PSG000

PSMO000

PSLNK1, PSLNK2 ***
PSR000

PSWO000

PSI000 Routine/Working Storage *

® Printer listing of the source statements and any object
code generated by them if LIST is specified.

® Object deck is placed in $WORK. :
Module $ASOV1 **

PSQO000
PSS000
PSB000 (Group 1)

Exits:

® Normal — control is passed to Phase 35 (module $ASPDO).

Module $ASOV2 **

® Error — control is passed to scheduler via Halt/Syslog or
EQJ transients. (For Model 10 Disk System, see /BM
System/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3 *
Model 12 System Control Program Logic Manual,
SY21-0046; for Model 15, see /BM System/3 Model 15
Scheduler Logic Manual, SY21-0035.)

PSA000 (Group 2)
DISK BUFFERS

PS1000 and its associated contant block occupy
the same main storage as Phase 30 Working Storage.

** $ASOV1, $ASOV2 - The subroutines to perform
machine and assembler instruction processing reside
in these two modules. These modules are loaded into

Working Storage: All required Phase 30 working storage
that is not in the communication modules (JASROT,
$ASPRC) resides in this block.

Constant Block: The Constant Block is loaded in the area
immediately following the initialization routine (PSI000);
it is moved into Assembler Common when the phase is
initialized.

68

main storage at the end of $ASPS0. The amount of
main storage available to Phase 30 determines whether
they will both be resident or will both be loaded on
call (load). The initialization routine (PSI000) deter-
mines the amount of main storage available and assigns
load addresses and switches to control the loading. If
there is sufficient main storage, $ASOV1 and $ASOV2
are loaded only once. On the Model 12 and Model 15,
these routines are part of $ASPSO.

*** Model 10 only.

Figure 10. Phase 30 Main Storage Map
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Chart GA.

PSI1000

—— — —

$ASPS1

kR A ] Rokok Rk ok Kok

*
* ENTRY *
e 3 3 o ok ol o o ook ok oKk

Ao e B ] 3k deok ook e dokok ok
* *

* ESTABLI *
:COMMUNICAT!ONS :
*
*

*
e s ok ek sk sheokokeok d dekok

tt***c1#¥tt*tt**t

*
*PUT DC BLOCK IN*
* ASMCOM :

#*t**t“###*t****

S —

ODEL 10 DISK SYSTEM ONLY

ON=D #<-
Pi

*
*
*
*
ek ok o ek ook ook ook ok s ok ok

Fok Ak K E ] Hokk
*PSYOOO *

* INITIALIZE *
: PRINT CONTROL :

ek ok o sk ek ok ok ok ok ok ok okok ok

v
**#‘tFl******t*xt

COMPLETE *
*INITIALIZATION :

***#*‘ *‘***

Sk kKRG ] K 2
*PSW100 *
* -

*

*
e o e o o o e o ofe o e o ook o

GD/01

*N

* RE
ok ook ook ok ok ok ok

e ol ook J ] o okl ook o ek
*
* EXIT *
* *
e e o o e o ek ook o ko

T0: PSCO00
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EEL P
* * * *
* A3 ¥ * A4 *
* * * *
hEx EEEES
v
PsSC000 ¥, ¥
A3 *, A4 *, kA SRR KRRk
RERRALRERRBRRRR o* *. o* *, *
* * YES % MACHINE #. W MULTIPLY #. YES * SET ERROR BIT.
* ENTRY * D *. INSTR o* %,  DEFINED  .#-=Z-———- >* ON *
* * *, . *, SYMBOL o ¥ * *
SRk AR Rk *, ok *, o * *
*, % *. ook e T
NQ * NO
EEL T R
* * * *
* Bl *-> * B4 *->
* * * * :
PRt AREE
V GH/Cl/B1 GI/Cl/Al PSCO10 V GK/01/B4 o ¥,
FRRREBLERRRRRRRER HEEREB2 AR F B AR R FREREBIRRRRKARRRE HERRRB LRk F AR AR BS *,
* * *PSS000 * *PSB000O * *PSW100 * +*MACHINE*.
* SAVE CONTROL * Ot * Koo e mmmmmmeeeee * Moo * <*INSTRUCTION*. YES
* RECQORC * *PROCESS MACHINE* *PROCESS GRCUP 1% * Fommome e >%, WITH o Km——
: : : INSTR : * INSTR * : READ A RECORC : *.‘LENGTH *.*
. .
AR R R kR BRRERRBRBRRRRERE AR AR Rk Aok R Rk Rk . ok v
NO ko
Rk EEETS EEEE * *
* * * * * * * C4*
=% F4 * =>% F4 * * C4 *--o * *
* * * * * kR
EEE EAEE ek
V GK/01/AS PSCO15 V NO CHART .
HRRERC LRk Rk R R FRRC LR AR TR R R *.
*PSW200 * *PSEQ00 * %
Kommmmm—mmmm e m e Hom e — s e s m * o ¥ ERROR
* REAC A SOURCE * * EVALUATE b St *, RECORD
: RECORD * : EXPRESSIONS : *. o¥
* .
Aotk R AR T LY *. %
NO ERRR
* *
* F4x
* *
*EKK
v v
¥ o¥, ¥
0l *, RRERRD2 A B R R RRRE 12 D4 *, [} *,
o* *, * * Rk CR ¥ *. ¥ *.
o* MACRC * PUT _IN PLUS * * 15 .* *o YES .* GROUP *.
*, STMT =% SIGN * * A3 #®<--—-%, MODEL o¥ Sm———— *, ASSEMBLER .*
*. * * * * *. ¥ *. 0OPS. .
. . * * *hkk *, ok *. o%
*. ok ERERKRRERER SRR RN *, ok *, ok
NO * 10 * NG
< .
v
v PSCC20 V. GE/O1l/Al o¥,
ARRERE L REERRRRRE EEERRELBRRERERERE ES *, 12
* * *PSLNK1 * o* *, OR
* ADJUST SOURCE # Moo mmmmmmmmeee * . 15
*  STMT NUMBER * *#PRCCESS MACHINE® *. MCDEL k-
* * AND GROUP 1 * *. o*
* * NSTR * *. o ¥
AR Rk Rk FRRERRRFRRREARERR )
* 10
EET T !
* *
* F4 *->
*
Pt
. PSCC25 V NO CHART V GE/01l/A4
Fl HRRERFL AR RRRR RS FhRARF Sk Rk K
o :PSKOOO : :PSLNKZ :
*.  SEQUENCE * A mmmm *PRGCESS GRuUP 2%
‘e ERROR :FLAG ANY EF‘.RORS: * INSTR.
. .
*, "ES B T FRRE R RN RR
Y
Rk
* *
* G4 *->
* * P e ———
ERE v
v PSC600 o¥o V GK/01/Al
ARRRAGLRR R RN G4 *, ERRRECS R AR R AR K
* * o* *. *PSAQCO *
* PUT SEQ ERROR * ¥ SKIP *. YES Fom *
*NOTE IN LISTING* *. PRINT P ] *PROCESS GROUP 2%
* * *, o* * INSTR
* * *. o* * *
P e E T *, o% v ERBERREERRRRRRAAR
NC LR L]
* * KK
Kmmmmmm e * K4 * * *
* * s>% F4 %
KR *
Lt
PSC005 ¥ GK/01/B4 o¥e NO CHART .
H1 *, AERERH2 R E AR AR Ha *, HRREKH SRR R ARk
o¥ *. *PSW100 * % * *PSX0CO *
«*% COMMENT *. YES | Attt o* PRINT *. YES Foormmm e m e ——— *
. STMT P >% GET A CCNTROL * *. LOC COUNTER o*-===-=-- >* CONVERT LOC *
*, . * RECORC *.‘ ‘.‘ :CGUNTER TO HEX ’:
. o* B .
*, o* EE PR S L L T *. ok Aok ROk
NO NO
PR
s->% G4 %
* < .
v Hkkk
o* GK/01/8B4 PSCé10 V GG/01/A3
Jl *. AEEREJ2RERRR AR A AR AR J4 ok Rk
¥ *PSW100 * *PSZ000 *
o* NAME *, YES =  #eeemm——e—e——eao * Hommmm e e *
*, RECORD Fommmm——— >* REAC NAME * * *
. . : RECCRC : :PRINT THE LINE :
*, .to R R e e L AT B e
N
ERE EhkE
* * * *
t->% B4 : * K4 *->
Rk LEE T v
v k.
ERRRRK 2R KRR KRR K4 *.
* * ¥ *. AR KSR AR KK
* SAVE POSSIBLE * o* LAST * *
* EXTRN NUMBER * *, RECCRD —=>x% EXIT *
* * *, . * *
* * *, ok FEABIEIRARRBERR
RERREEREER AR R *o ok
N T0: PST000
EET TS
* *
v ->% Bl *
LT * *
* * EEEEY
* A4 *
* *
EE L)

Chart GB. Main Control Routine (PSC000)
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PST000

AR A 2K KAk KK
ERAKA | R RR AR A * *
* * *SET_MISSING END*
* ENTRY : o--—-): STMT ERROR :
P Y * *
B e P
LT
* *
=>% C1 *
* *
-y Ak
¥, GD/01/G4
Bl *, kKK KB 2Rk kR Rk
o *, PSHT *
. END e e -%
*, STATEMENT Py ur *
* .HISSING.. OBJECT CODE :
k. %" B T TP
* NO
T
* *
* Cl ‘—>(
anx Y
PSTO05 ¥, V GK/01/A2
[ *, Rk 2k kok koK
o* *, *PSWO10 *
% OBJECT ‘%, YES *—ooaoo ———mmm e *
*, OgTPgT o ¥ommme . * PUT OUT END =*
‘.gP ClI !Eg.' : RECORD *
“ae % ERERRRRR R AR RRR K
NO
< .
PSTO10 o*,
D1 *, Ak D2 KRk K
o* *, * *
«* MODULE *, NO * SET MISSING »*
*, NAME P >*% MODULE NAME =
*, PRESENT .* * ERROR *
-, o* * *
*, % B LT P
* YES
ymommmem e >
o*, PST020 GK/01/81
El %, EARRRE KR RRRRK RN R
o¥* *, *PSWO0 *
%  MISSING *. YES Ao e *
*, END _ERROR *==w—=e * PUT _QUT ERROR *
‘.- SET ..‘ * RECORD :
“w, ox" R
* NO
< .
v
g ER T
*FETCH *
e B
*EXIT: PHASE 35 *
EEE R T

Chart GC. Termination Routine (PST000)
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PSHO00
HEEAD ] Kook ok ok Rk
* ENTRY *
* *
Aok ok A Ak o ok K

o* *. NO
*, RELOCATABLE o*--—=--—-v >
*, CODE ok

*, ok
*, X
* YES

PSHO06

PSHO50 GD/01/ A4
A AKE ] Aok ook ok K
*

*PSH500 -
*PUT OUT OP CODE*
* AND Q BYTE *
Aok R kR ok R KoKk

GD/01/A4
kKRG ] Aok Kok kR ok
:ESHSOO *

————————— e

OPERAND*
1 *

* *
ek ook oo Aok ek koK

Aok k| Rk
:PSHSOO

*PUT OUT_OPER AND*
* 2 *
* *
o kR Kk KKK
Hkkk
*
* g1 *=>
* *
Aok v
PSH490 o¥e
*o
*.
ok oup *
*, FACTOR ZERO
*. ¥
*, o
*, ok
* YES
Hkkk
* *
* K1 *=>
* *
*kkk

v
e ke e
*
* D1 *
* *
Aok ok

M
kR ] Rk ok
*
* RETURN *
* *
ek ok ok ok ok Rk

GD/01/A4
Aok D2 K Kok kR ok Kok ok
*

* PUT _0OUT Homm

* ABSOLUTE CODE *

kRO Rk Rk
*

it i d

PSH600
H ARG 3 kAR AR
*
* ENTRY *
* *
ok Kok Aok ok ok

Aok e ok R 3 o o sk ok ek ke o
* *

* INITIALIZE *
: OBJECT RECORD :

* *
ke ook e ke ok sk okok ok ok ok ok

v
EELE NP B
* RETURN :
B

Chart GD. Put Object Code in Object File Routine (PSH000)
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PSH500
FAA KA RAR R AR
* *
* ENTRY *
* *
FkAoR R R R

e

PSH540 _ .*.
F4

*.

¥ *o
YES o.* MORE *o

PSHTO00
HEERGHIKRR A AR
*
* ENTRY *
* *
AR ROk Rk

v
ok,
Ha' Tk,

o*
+* NO

*o €
*

DECK  *.
NOGBS I+

P ——

FRARAK G Rk AK AR

*

* RETURN *

* *
T e
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NO
2. DATA TO PUT okom—m————=D>%
*, ouTt o* *

AR KC G RRR AR
* *
* PUT _CODE IN *
* RECORD *
* *
* *
P T
v
ok, PSH535 GK/Q1/A2
D4~ *. FR Ak KD Kok Ak A Ak
¥ *, *PSWO *
" ROOM *. NO *—ac el
*, LEFT IN o ¥=m==e===>%PUT OQUT OBJECT *
*.*RECORD *.' A : RECORD *
*, % B T L
" YES ok
* *
* D5 *
* *
xkkk
VvV _GD/01/6G
RERKES KR AR RA KR KK
*PSH600 :
-=% INITIALIZE *

: OBJECT RECORD :
Aok ok koK KRRk ok ok

Rk S dokokok kokokok X
*

RETURN *
*

e e e ook e ok s ok ok Aok K

ok e ke ek o o e ook ok ok %ok

ok ek kK S ke kk

* INITIALIZE
: OBJECT RECORD :

Ao o ok ook ok ok ok ok ok ook sk Kk




PSLNK 1
FRokokA ] R ok kok ok kokk
*
* ENTRY *
* *
Atk A Rk X Rk

ARk B2 Rk Ak
*
>: LOAD $ASOV1

*
ook o o o ok kol o ok ok ok ok ok ok

V_ NO CHART
Ak AC | KAk AR A
:PSOOOO *

*
AR A Rk R

v
FrkkD ] deokokok Rk
*
* RETURN *
* *
etk Ak ok ok o Rk

Chart GE. Linkage to Overlay Routines SASOV1 and $ASOV2 (PSLNK1 and PSLNK2) — Model 10 only

*
*
*
*
*
*
*

PSLNK2
EREKALRRRRERRKE
*
* ENTRY *
* *
B P T T T

Aok ko KBS ook ok ek gk Kok
*

*
>: LOAD $ASOV2

LR R 2]

*
ek ok ok ol ke ok ok ok ok ko

EERKKCLH*
*PSA000

ool o o ek ok ok o o ok ok ok

v
Kk R4 KAk kKK
*
* RETURN *
*
ek oK e o ek o ok o ok
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PSY000

AR L Rk Rk
*
* ENTRY *
* *
AR AR AR KK

Wk kK C ] kokok ok ok ok kKoK ok
* *

* *
*CLEAR WORK AREA*
* *

* *
ook o ok ook ook ok ok ok Rk ok ok

#ok ok kR ] ook kokok Kok K
*

*
*INITIALIZE MCVE*
:AREAS & LENGTHS:

* *
Aok o ol ok ok o ok ok ok ok ok

. RRAAKE QR AR AR
* *

*. NO *SET PARAMETERS =*
>* coL  *

*, o* : PRINTER :
*, o * Aok Rk Rk KKK

PSYO10
Aok KR KF | kKR Rk
*

*

*SET PARAMETERS *
* FOR 120 COL

: PRINTER
AR R Rk R Rk
*EEK

* *
* Gl *->
* *

e
PSY030
T

*

* RETURN *

* *
P P

Chart GF. Print Image Edit Initialization Routine (PSY000)
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PS2000
HEERA] kR Rk
* ENTRY *
* *
Aok ok ok R R Rk Rk
v
¥, o*.
Bl *. 82" #.
o o
. YES ANY *. YES
*. NCLIST R >#. SOURCE TE--Sa
. . *. ERRORS _.* |
*, . *, .
) .ot v
* NO * NO *okokx
*
* Fl1 %
* *
k%
v
o*, v
Cl *, HRRARC2ARR IR R RR
¥ . *
- PRINT #. NO * CLEAR PRINT =
* oN R ey >* AREA Hommn
*, ok A *
. ok * *
*, o¥ R R ES R RS S v
YES *kkk *okokk
* * *
*C2 #* * KL #*
* * * *
EEE L] kR

MOCEL 12 ANC 15 ONLY1

I D1 s, |
%" PRINT “*. YES |
[ EN cr-ta
*. o
| . ot |
¥, o
| NOC Ll |
*
| Pel |
* *
I P |
v
| ¥, |
E1T .
o¥ I
| ACRO “#*. YES
#. GENERATED .%=-=-n |
| ., STMT . |
¥, . i
| *, o .x v
N *rAk I
I LR LS *
* C2 # |
* Fl #-> * *
I * EE T
Cmee v
Fl HERRRF2 R kb e R R R R k%
o .
. 132 *. NO * ADJUST FOR 2 *
->*%.  COLUMN R >*LINES CF PRINT *
%, PRINTER .* * *
N ¥ * *
*o REXEEEBEERF AR AR
Rk YES
* *®
* F1 *
*
ETTTY <
VNO CHART
FRKEKG ] Hokd kA kR
*PSPGO0 %
* *
*OPRINT A LINE %
HREREEEE R R R R RE RN
v
o*.
HL .
o .
o 132 *. YES
*.  COLUMN S#--Ia
*. PRINTER .%* I
*, ¥
. % 1
* NO EE 2 2]
* *
* K1 *
*
okkok
v
k. NO CHART
Jl *, EERRRJO R HR AR R KKK
. *PSP000 *
* e NO ¥ *
#. LINE BLANK _o#==———mom >* *
*. . * PRINT A LINE =%
*, ¥ * *
*, * EAE SIS R RS 22 L )
YES
EE L)
* Kl *=>
< :
Rk
v
ER IS SR RS L L]
*
* RETURN *
* *
FRERRERRERERRRS

Licensed Material-Property of IBM

Program Organization

75




Hokrk
* *
* A3 %
* *
*T**
v
oo ¥, ok,
A3 *, A4 *, AS *q
. o* ox
« YES *, YES MVX *o NO
* TYPE L Tdemme—eo el ABSOLUTE  lwe—--emee >w, vaLID o= | le--—n
PSS000 .*. ‘*. .*|:EN H. . k. " I
Al bbb *uRo **u N0 FuVes  emsns
* ENTRY * | o02%
* * v * ok
otk *
*002% v
* BS% o ¥
* % B5 %,
o* ALID *, NO
*q L NG}H Pt ]
. -
FERRRC L RRRAA AR %, % v
oAk
*CLEAR ASSEMBLY * * YES o
* ARER * 200
* * * %
* * .
ek e ok ok ok ok ok ok o dkokok ok
o¥g *q
c3” "x. (T ., FAAA RS kAR Ak Ak
o *, - * *
ok *, YES ok ERAND * YES *SET Q CODE FOR * hl
. TYPE 3 LS >0 2 SPECIFIED e *  TYPE L *
y *, ok *o * *
o* . ok *, Y * *
*Dl * LIS *, ok v ok ok A ok Aok ok Kk
0 ANY s, YES NO T NO P
#] EXPRESSION o%-oeeee - rE3 s
*, ERRORS ‘-* **X** * *
. . Y Aok
*e o¥ *002%
*NO * Ha* v 3002
* IHERRDLsEX R AR * %
*
*ADJUST OPERANDS*
* T0 UU Ll
* :
IHORRELE SRR R :*t***#**t****#**
* SET NUMERIC *
PART OF 0P CODEX R
p * ->% F3 %
* v ok
o*e ok
E3" k. ook E4 ARk ok E5  x,
o¥ *, * * ok *,
o¥ TYPE *o YES *SET Q CODE FOR * o ¥ *, NO
*1 7,8y OR 9 o#-—ceemee >% TYPE 7,8,9  hom——mmem >*. TYPE 8 k=
*, o * * *, ok ‘
o*o *. o * * *, ok .
F1 %, . o% dokdk AR KRR *, ok M
- T'x. o TN T YESuxx 30008
#0 ABSOLUTE  +komm—oe- - R S0
*. REGS o* Vi * F3 *-=> >k J5 % * %
et o :
Aok
‘e ves 10022 weae Y .. aok
* X F3~ Tx, F4 Tk,
* o . * L
o¥ VALID *o YES +% ABSOLUTE *, NO
1 * VALUE A >, IMMEDIATE o%-—=-o—on
v . . BYTE
o ¥, *, o *. . ok dok
Ol * S, 002+
.
.+ VALID  #. NO * NO YES L2
%, REG #  ok—mm——m- -
° *° - v
A *002% roese
YES * F4x * D4x*
* ¥ * % Rk Rk G Rk kAR RR Kk
* * * *
*SET Q CODE FOR *
* TYPES 2449546 *
* : .
PHERRHLERR R R S
* SET 20NE PART *
* OF OP CODE
* .
* *
B L T . 1} .
¥, o¥o
He * H5 *o
o *, o* 'R
¥ TYPE *o YES «*% OPND 1 *, NO
*! 3,4 eko=Zecee>%0 ABSOLUTE  o#=-=n
v *, ok *, ok
Jl'*'* t,* ‘.* *.* *.*
o *e NO M “x"NO “x"YES .
worvee o oMk as Mt *OSE*
*, o* * * J5 *->
*. o kR * M
*e ok
s A -3,
J& *, Js *o
o *, ok 'R
. « YES o* VALID *, NO
. TYPE 5 e >%. OPND 1 Skt
v . *. .
o*e o¥e *, ox *o o
[T k2" Tk, HAoRA R 3 Rk ok R . ok P v
¥ *, . *o * * Aok
o *. YES «x°7 VALID ¥, YES *SET Q CODE FOR * T NO YES *002%
*, ABSOLUTE o Koo Dk, LENGTH e¥mmm e D> % TYPE O * l * D5%
*, LENGTH .% *, o* * * v « %
*o o* . o* * * ARk *
o ok % AR Rk KR K 0058
* NO * NO * Alx v
’ ‘ * HH KSR
v M M * * *
ARk kKo s Aok :SET EE§D415FSR :___“
*002% *002% *002% * "o *
* B5* * B4¥ * AL b M
* % * % * * sk e ook e sk ok ok ok ok
* * * ok
*002%
* Hi*
* %

Chart GH (Part 1 of 2). Machine Instruction Processing Routine (PSS000)
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01-A4
01-F1
d1=hs
01-BS gl-JS
P e XXX
*001* *001*
* K2* * K1*
* x * %
* *
¥ v
e T B2 %, P P *RKKAD S KRR KA KR KA
* * o *, * * * *
* SET OPND 1 * o* US ING *, NO * SET _ERROR * * SET ERROR *
* ADDRESS * *. [N EFFECT . %———n *INVALID LENGTH * ->% INVALID *
* * . . * * *RELOCATABILITY *
* * *, o* * * * *
P LT P e *, X v *xkk *k
* YES Rk kK
* * * *
* B5 * * B5 *
* * v * *
ok *kokk kR *RAK
v * * * *
ok, v * HG * * He *
c2’ “x. T B e * * * *
*Rkk o* *, * *RXK *kkk
* " VALID %, YES * SET OPND 1 *
* FS a<o———%.  DISP e e b DISP. :
ok “x, o * * Pre s xRk
x, % B T 01-A5%001%* *001*
* * F3x% * JS5%
* % * *
* *
< -
. v v
D1 *, kR DG kR Rk kkk Akokok kD SRk Rk ok ok ko
* * *
o* TYPE * SEY ERROR * SET ERROR *
. 0s 147 * INVALID * - INVALID *
. . *[MMEDIATE FIELD* ' * DISPLACEMENT =*
*, o* * * *
*, o % v *RkRK *
* YES *kAkE kKA
* * * *
* HL * * D5 *
* * v * *
*kkk XK e
v * *
o¥, . ¥, * H4 *
El *, E2 *. E3 *, * *
ok *, o* . o* *, Py
o* REG *, YES ¥ « YES ¥ VALID *. NO
%, USED IN  ok=—=e-=—=>%, ABSOLUTE _  k=——===—= >k VALUE ) e
*, OPND 2 _.* *, DISP . *, o
*, ok *, . *, oX bt Rk
. .x . o* *, . v *001 * *
* NO * NO * YES *kXE * Gl* * FS *
* * * * *
* D5 * * P
* *
XXk
v
v o ¥ v
Ak Rk RF | Kok ok kR K F2  *. Fé4**
* * o* * * * *
* SET OPND 2 * o* US ING « NO * SET ERROR * * SET ERROR *
* ADDRESS * *, IN EFFECT o *———o * INVALID *emmny *ADDRESSIBILITY *
* * *, o* *REGISTER USAGE * * ERROR *
* * *, ok * * * *
ok A ok Kk Ak ok koK K *, ¥ v
* YES Ak
* *
* B5 *
* *
*kKE
M
G2~ *. HARERGS RERRARRAE K
XK o* *, * *
* * NO .* VALID *, YES * *
* F5 :(----‘. DISP *.* ———————— >:SE7 OPND 2 DISP:
*KAXE *, o* * * oot
*, ok sk sk ok ok Ak ok ok ok ok *00 1%
* * D1*
et * x
*00 1% *
* K5 *->
* % . <
Kkkk
V. GD/01/81 v
ek ok ok k] | ok ko o okok K Aok G ok Kook kK X
*PSHOO * kKK * *
o ek * * * ZERQ OBJECT *
->* PUT CODE IN * * H4 *=————D% CODE *
* OBJECT RECORD * * * * *
* * Hkkk * *
Ak ok ok Rk P e e S e
*
* *
* Hl *
Rk
v v
o*. NO CHART ok,
J1 *, dokokok ) 2% kKK Rk g6 “x,
o* . *PS * o¥ .
. ——————ek «* LENGTH *. YES
*, NOLIST OBJECT * - Ge Teo o Komom
. . TO HEX * . . ,
*, o* * *, ¥
- Aok kR Rk R KRR *, ok v
YES * NO kK Ak
*RER kR X *
* * * H1 *
* K1 *=> “>% K1 * * *
* * * ok
*kkk ok
v R ARKK 2 KA AR R
Ak ] Rk ok ok ok * c *
* *PUT OBJECT CODE*
* EXIT :(--—-----: IN LIE%ING *
*
P e T * *
Fok kAR K KK K Kk
TO: PSQ999

Chart GH (Part 2 of 2). Machine Instruction Processing Routine (PSS000)
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PSBO0O

koA ] Rk ok ok kK

*
* ENTRY :
Ao ook kR o kR

o
ELl" "%,
0‘ .
" START "%, YES
*. . INSTR X—==o>%
* * *

v

*
WU TR

" USING  *. YES

- TREVR Txes

. .
.

o X
Xy o X

*hRk
* *
e=>% D4 *

*
* kK

EETTS

* %%
X
=

* % *

Kk

NO CHART
Aok ko ] ook ok ok ook
*

*PSK000
Hom e e
* SEARCH TO *
:CDNTRDL RECORD :
ek ok ook ok ok Kok ok ok ok ok

————————

ARk ) ] Aok ok kokok
* *
* SET_NEW

* LOCATION *
: COUNTER VALUE :
Ak ok ok ok K KoK K

GD/01/G4
baptvis? S

PSH700

*
Ko e ek

* PUT OUT ANY_ *

:CDDE ON OBJECT :

A ok AR ok K
Ak

* *

=>% C5 *
ok

" yALID
=--=—->*_  REGISTER
*.  SPEC

*kkk

*
BS *

*
Rk

o*.
F2 x,

.
.

*, x
* YES

‘####Gz*x“*lt*##
*

foeT st taoe £
: SHngH ON :
Ak ook ook ek o ok o ok ok ok ok
kKK

* *

“=>% E3 %

* *

Rk kK

“%. NO

P iy

v
Rk
* *
* C4 *
* *
P

HRERKBS kkRkE Rk Rk
*

2 SEhageTIe"
: ngRT VALUE

LR 2 X2

ko
* * ke sk sk o ek ook ok Aok ok
* C3 *
Rk *kkk
kK * *
* K * L 23
l b C4 -T . cs : >
x *kkk xkkk
*CB' '#.‘ ttt:*c4t¥tttttt*: RRAERCS R RRRRRR R
. * *
.*. VALID *. NO * ERROR lNVA%lD * * SET § ART *
*, REGISTER o #=m==—eo=>* REG. USAG * * ADDRE IN *
*. SPEC o* * * * OBJECT CARD =*
*, o* * * * *
*.
YES
Rk
* *
* D4 *->
* *
xRkE
RERREDD RARRRRRER®
* * Bk Dl Rk Rk ok Kk Kk
* SET USING * *
: SWITCH OFF : : EXIT *
* * Rk Rk kK
Aotk ok ok ok ok ok
T0: PSQ999
akkk
* *
* E3 *->
* *
ok
NO CHART
*%E3
*PSX000 *
et

* *
:CONVERT TO HEX *
ARRRRKRRRRRERRRE S

ARRRREIRRRRRRERRE
* *
* PUT_VALUE IN *
* CYSIRERodR %
: FIELD :
RRERRRRERRRRRRRE R
LI
* *
->% D4 *
* *
*RkE

Chart GI. Group 1 Assembler Instruction Processing Routine (PSB000)
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PSA000

kA Rk Rk Rkkk
* ENTRY
sk ok ko Rk ok ok Kok
o,
Bl %,
-* *. YE
o* .
#0 DC/DS  SHmmmemmen
-, . v
. o ¥ kR
. *003%
NO * Blx
*
*
c1” s
¥ *,
. END Tk, YES
*! INSTR .t---->t €3 *
*, *
*, .t “‘!
*, %
*"NO
v
o,
o1 %, HRRRAD 2K R RRR AR KRR
- *
" EXTRN % YES *  GET EXTRN  *
#. INSTR  .#=—=—-—eo>% NUMBER *
. . * *
. o* * *
*, o¥ kR kK kg okokkok
*°NO
RxkE
* *
* E2 %>
* *
v *kkk
o* NO_CHART
El *, “##‘Ezl"tt*‘tt$t
o *PSX000
¥ ISE? *, YES R = —-_---“-—-——‘
*0 INSTR  o%==2o *
*. o *CONVERT TO HEX *
*, . * *
*, o% v ok ko Rk ko
* Rk
* *
* B4 %
* *
*kkk
v
o,
Fl *, #‘tll?ztﬂt“t-“:
o . *
*. YES * PUT VALUE IN *
#0 NOLIST  o%=-cn * ADDR. FIELD *
. ¥ * *
*, ¥ ‘ * *
. oX v Rk Rk RRkkk Rk
* NO xRk
ttt#
| * G2 *
v * G2 2>
Lidadd *REk *
togft T
* *
* k
* PRt er L 222 2 2]

*
* RETURN *
HRERKRRRREEERRE

*g
* g e,

“x. o |

Ch ok’ v
“**NO o

* G2 *

* *
ke kk

cael GF/Q}‘:I

-
o
XX XX )

*PSYOOO

-_-.--‘.-----#

IN
* ek
*

INT RUU%INE :

03 *,

P ey
«% RREOREY 'l
* *

. .
*, .
%, X
NO

NO CHART
ARRRRE JRERRERERR &
000 *

* EVALg TE *
* EXPRESSIONS *

*
g Rk Rk Rk &

\
ttt--e;*tattttttt

‘SET ENTRY PDlNT#
SPECIFIED ‘

* *
Rk kR kkkkk kK

ES

-

Chart GJ (Part 1 of 3). Group 2 Assembler Instruction Processing Routine (PSA000)
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ARARAKB G AR AR K Ak

KA K *
* * * CLEAR TITLE =*
* B4 ke——uDk FIELD *
* * * *
*kkk * *
ook ok ok ok ok ok ok ok ok
*REE
* *
* C4 *=>
*kkk
.
‘c1 *, tttttcztt-tttt:*t REREKChH RRRRRKEKRK
. *, * *
o* YES * PUT RECORD IN *
*, PRINT .‘*---—--)‘ PARAHE RS AS #---ﬂ * HEADER *
*, REQUESTED * * *
*, e t * ook * *
*, oF ook sk ok ok ok ok v * * sk kokkok ko kkkok K
NO *hkk * D3 *
* * * * k%
* Fl * T * *
* * C4 *<—o
ok
KAk -
o¥, o¥, o*, GK/01/84
D1 *q . 03 *, D4 *, *kkk kD5 k tt‘tttt#
o¥* *, *kkk ¥ * o ¥ *, ‘PSHIO
o* *, YES * * o* PRINT *, YES o* MORE *, YES *— -—-------*
-, SPACE H=<s->% D3 * *. OFF ke *. DATA S e ]
*, o * * *, o* *, o * READ A RECORD »
*, ¥ pE2 2] *, o* *, o* *
Xy o ¥ X, o % v X, X% Aok o ok ook ok ok ok ok ok ok ok
NO NO aEx *°NO
* ERER
* G4 *
* * % B4 *=>
xkkk *
RIS v
¥, ¥
E1l° %, RERERES KRR RRKERE 4~ %,
¥ - .k * * ¥ .
¥ *, YES * * * UP LINE COUNT =* o* PRINT *, YES
*, TITLE ok====D% B4 * *BY SPACE COUNT * *, OFF o ¥mmmn
=, o* * * * * *, o
*, o* *xne * * *, o*
*, % P T *, % v
* NO NO ok
T * *
* Fl %
* Fl %>
* * ko
R v
ok, NO CHART
v F3 *, ok kok G Mok kR ko ko
HRRRF | ERRkRR kR o* *, tPSGOOO *
o*"  LINE *. YES !
* RETURN * %, CTe > PAGE o%——=c——==D%
*, "STZE  .x *START NEW PAGE :
P *, ok
*, % AR RRA R AR RAKKE
* NO
kKK
* *
* G4 *=>
* *
EE 22
*t*ttc3*¥#tttt#tt AR REGLHRRR R ARk Kk
* * * *
* INSERT BLANK =* * SET NO_PRINT =*
* LINES * * SWITCH *
* * * *
* * * *
ok oo oo oo ok o e ook ok e ok ok ok ek ok dookok ek ok ok ok ok K
kkkk *kk%
* *
=>% F1 * ->% Fl *
* * * *
kR ek

Chart GJ (Part 2 of 3). Group 2 Assembler Instruction Processing Routine (PSA000)
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Tk
*001%*
* Bl*

v
ok kkokB ] ko ok ok kokok ok
* *

* *
:SAVE PARAHETERS:

* *
ook ok o sk ko okok ook ok ko ok

* NO_CHART
SRk R C ] Rk AR
*#PSEQ0O_ *
#

EV A g TE *
* EXPRESSIONS =*
P P L T Y

“x. NO

NO CHART
R ARAE | KRR KRR
*PSM000 ‘
*MULTIPLY LENGTH#
*BY DUP. FACTOR *

* *
ok ok ok ko ok kR ok k Rk ok

F1° s,

*
*" VALID ‘. YES
. ouv. FACTOR [#---

“x, o*
*, ok

ok kok 4G | dokkodok koK

*
SET INVALID ‘
DUP. VALUE ‘

* %%

#tt*##“ﬂ#‘tt!‘tt
xRk

* *

* HL *=>
* *
ok

kRl | & kok ok ok Rk
*

* RETURN :

Rk Rk kK kk

ttttthlttlt#t*t*
*PYT ADDRE
: SS

*
'**“‘*#“####‘##
Rk

ENBLYS§R A t(----

hihdid ot d DL ST L
SET_INVALID :

ALID *
NGTH ‘.*-----°-->: LENGTH ERROR

* *
ek kol o ook ok ok ok ok ok o koK

GK/01/A3
Akkok Ay kR ok Rk
*PSW100 *

---------_-----g

: READ A RECORD :
Akokok kA ok Kok KAk

T

* STORE IN *
# ASSEMBLY AREA *

g
##*#tt#mn###***#*

:
ce’ .
o* *, #*#t
' MORE %, YES %
. DATA ko—==D% AL :
*, o* * *
'R ok kA
x, X
NO
Rk
* *
* D& *->
*
kR
0 CHART
t**t#DAtut#*t##**
#PSKOOO ‘

*
:TEST FOR ERRORS:
kAR Rk R KRR AR

NO CHART
t#tt#Eétu##t##t#t
*PSX000

*CONVERT DATA TO‘
* HEX.

oo e ok ook o ok sk ok ok

P
* *

* *
*PUT IN LISTING *
* *
* *

AR Gl R AR
*PSZ000

NO CHART
ttt#tFZ#tt*tt#ttl
'PSXO
At
¥, GD/01/G4
G2 *, kkkkkGIRkRk Rk R kK%
o* *, *PSHT00 *
o* *, YES * *
0 TRemZeeem>x PUT *
*, ‘.* * O0BJEC CODE :
*x, ,;' P e
0 P
* *
=>*% Hl *
x *
P
.
H2 *.
* ran
«* ADDRESS
*, CONSTANT
“x. o P
x, ox
* YES
M
32" °x, ERARE T REREAEA AR
o *, * *
YES % xA&lD *, NO * *
-==2#. ADDRESS  o#==--===->% SET ERROR BIT *=-=e-
*,CONSTANT .* * *
. o* * *
*o ¥ ARk

*CLEAR AESENBLV *
>: AREA

*
*  PRINT DATA
HRERRAR AR K

GD/01/81
tttttuatuxta:tatt
#PSHOOO .
* PUT DATA IN *
: OBJECT CARD t

“#*ﬁi#ﬁ#t“*‘**‘

WAk 4 ok ko o ok ok ok K
*

f .

* *
Fok ek gk ok okok ok koK ok kK v
*

Chart GJ (Part 3 of 3). Group 2 Assembler Instruction Processing Routine (PSA000)
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PSWO00
HRAKD | Ak Aok kK
*
* ENTRY *
* *
)

Aok ok ookC L ok Aok sk kokokok
* *
* *
*SET UP LINKAGE *
* *

* *
ko ok ook ook ook ok ok ook K

PSWO10

KA kAR A
*
* ENTRY *
* *
Sk Rk Rk

b -YAL L DL LS L
* *
* *
*SET UP LINKAGE *
* *

* *
stk ok ook ok sk ok ok koK

< B
oo KA/01/A1
D1l *, t*#*lo%*ttt*#t‘#:
o* .
«*% WRITE A *. YES —————————k
« BLOCK IN o ¥ ON _CURRENT*
*, PROCESS .* WRITE *
*o o* * *
*o o o* ARk KRR Rk KRRk
NO
S ——
M
HEARKE | Rk Ak KRR 2" =,
* .

* PUT RECORD IN *
: CURRENT BLOCK :

NO_o%° *.
———=—%.  PERMANENT .*
%, ERROR _.*

* * . .
Rk ok ko kR *, .x
* YES
o*.
Fl *, v
o* *, HEKKE 2R ARRR R AK
NO .* BLOCK *, *E0J *
-, FULL . B v T
*, o* * EXIT *
*, o HRRRK AR AR
.
YES
AERRRG] * RSFAAY
:CAMOOI .:
* *
% WRITE CURRENT :
P TP P T e
o
H1 *.
* . AR KRR K
+* END OF *, YES *SYSLOG *
*, EXTENT . * *
. o* * EXIT *
. o* P P
*o ok
NO
—————>
PRI PE Ty

*
* RETURN *
* *
ek ko o e sk ook ok kokok
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MODULE $ASPDO — PRINT DIAGNOSTICS (PHASE 35)

Main Storage Map: Figure 11.

Entry Point: $ASPD1 — entered from Phase 30 via FETCH.
(For Model 10 Disk System, see /BM System/3 Disk Systems
System Control Program Logic Manual, SY21-0502; for
Model 12, see /BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /BM
System/3 Model 15 Supervisor and 10S Logic Manual,
SY21-0033.)

Charts: HA-HE.

Functions:

® Controls Phase 35 processing of error records from error
file (PDMOOO—Chart HA).

® Performs functions associated with termination of Phase
35 (PDLO00—Chart HB).

® Converts the error field into error code; prints the asso-
ciated codes and diagnostics (PDCO00—Chart HC).

® Prints the printer listing header and counts the pages
(PDGO00—no chart; functionally the same as PEG0O00

routine in Phase 29).

® Controls page size of printed output (PDPO00—Chart
HD).

® Converts binary numbers to decimal (PDV000—no chart).

® Provides print module interface for print operations
(PDR0O00—no chart, functionally the same as PER0OO).

® Provides interface with disk data management (PDW000—
Chart HE).

Input:

® Error counts in ASMCOM.

® Error records written in $WORK2 in Phase 30.

Output:

® Printed listings — diagnostic messages and error summary
statements.
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Exits:

® Normal
1. If cross-reference is required, Phase 40 is fetched.
2. If cross-reference is not required, Phase 41 is

fetched.

® Error — control is returned to scheduler via Halt/Syslog
or EQJ transients. (For Model 10 Disk System, see /BM
System/3 Disk Systems System Control Program Logic
Manual, SY21-0502; for Model 12, see /BM System/3
Model 12 System Control Program Logic Manual,
SY21-0046; for Model 15, see /BM System/3 Model 15
Supervisor and 10S Logic Manual, SY21-0033.)

Diagnostic Messages Tables:

® Contain error codes and diagnostic message text for all
assembler diagnostics.

® Used to convert error bit strings to diagnostic messages.
® A diagnostic pointer table contains addresses to the

diagnostic table. There is a pointer for each bit position
in the error field.

RESIDENT SUPERVISOR

$ASROT

Communications Vector
Assembler Common
Disk Data Management

$ASPRC (see Section 5 for description)

Printer Data Management *

PHASE 35 CODE (Module $ASPDO)

PDMO000

PDLOOO

PDC000

PDG000

PDP0OOO

PDVO000

PDRO0O00O

PDWO00O

Constant Block
Diagnostic Message Tables

DISK BUFFERS

* Model 10 only

Figure 11. Phase 35 Main Storage Map

Program Organization 83

Licensed Material-Property of |BM




84

$ASPD1

koo f ] skl dokok
* ENTRY *
* *
sk ok ok o dkok
POMO00 v
ke Kok KB | Aok ok K kKo
*
TABLISH *
*COMMUN]CA I0NS :
* sk
PR * *
* C3 *
* *
ook
¥, A/01/A1
c1 Cx, *t*t*cz*v** sk Aotk ok C 3ok
ok *o *CAM * *PDCOOO
%" NODECK “#%s NO = ®ecemcmemeo——eee T
. & NOOBJ o Rmm—m—— e > PUT OUT LAST % *P INT D D
*, o¥ * BLOCK OF 0BJ * *CODE FOR ERROR *
*, ok * * RECOR
*, ok sk AR K R KK KoK t*******##t**t***
YES
==
X
Aokokokok D) | ook ok ok dkokok 03" ¥,
o* *o
*BLANK OUT PRINT* o¥ ANY *, YES
* IMAGE AREA  * ' MORE S keelg
* *, RECORDS .* l
* * A ok
sk ok ok ok K ok ok o oX v
* Aok ok
ok *
* g1 %
* E3 %->
TS
v kK|
o ¥ PDMO30 o¥,
El *o E3 *
. «*ROOM
o¥ ANY +*% PAGE FOR *, YES
* ERRORS *,  TRAILIN Hmm ey
*, . STMT
. ¥ . .
*, ok He ok
k YES * NO
V NO CHART
Aok ol ] koo ok ok ok ok doRE 3 dokodok Kok ok ok
* *PDRBOO *
FINITIALIZE ER *  Aememomeemee—oe *
DIAGNOSTICS * . ®
: :GO TO NEW PAGE :
*****t**n*t#t***# sk Rk K ok ok K
P,
V NO CHART
Sk koK G ] ok ook ok ok Hok A G 3 AR ok A oK
* * *PDVOOO *
* PREPARE WORK *  meeememmee—o e *
*DTF FOR ERRORS * *CONVERT NUMBER *
* * RRORS TO *
* * DEC MAL *
sk ook ko ok ook ok AN 41°8 11l T
NO CHART PDMO50 NO CHART
sk ok ] sokol ook koK Aok H 3 ok ok ok o K K
*PDGOOO : *PDRIOO :
% WRITE HEADER * PR TOTL
W
* * % IN THIS ASM= %
stk ok ok soR ok ok ook ot ok AR AR AR Ak
Rk
* *
* J1 *=>
* *
Aok v
PDMO15 V HE/Q1/A3 ok,
lt;;ggé****t#t#t: IR
*p .
W oo e e e % SEQUENCE *. NO
* READ AN ERROR * %, CHECKING o Kommny
* RECORD * ‘.*REQUEST ¥ |
Hokok o ok ook ok ok ko ok R v
* YES koo
* *
MR
e o e
v
V NO CHART )
::Bsggétt#*#*#*** _— o K3 %,
o mm e mm e e * * * * . ANY
* CONVERT Keem=Dk C3 * %, SEQUENCE
* STATEMENT NO. * * * * * *, ERRORS I
T0 MA * Fedkdok ddedkok *, .
ok o e Ao oo o o Ak ok *, ok v
e ok
* *
* G5 *
* *
ook

Chart HA., Main Control Routine (PDMO000)
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Chart HB. Termination Routine (PDL000)
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Chart HC. Diagnostic Output Routine (PDC000)
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Chart HD. Print and Count Line Routine (PDP000)
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Chart HE. Disk Data Management Interface
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MODULE $ASBX0 — BUILD CROSS REFERENCE {XREF)

FILE (PHASE 40)

Main Storage Map: Figure 12.

Entry Point: $ASBX1 — entered from Phase 35 via FETCH.
(For Model 10 Disk System, see /BM System/3 Disk Systems

System Control Program Logic Manual, SY21-0502; for
Model 12, see /BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /IBM
System/3 Model 15 Supervisor and /0S8 Logic Manual,
SY21-0033.)

Charts: |1A-IF.

Functions:

® Initializes Phase 40 for processing (BX1000—Chart 1A).

® Controls the building of the XREF sort file (BXP0O00O—
Chart IB).

® Completes Phase 40 processing when end of $WORK2
is found (BXL0O0OO—Chart IC).

® |[nitializes Phase 41 (BXL000—Chart IC).

® Moves records from the work area to the XREF file build

area (BXM0O0OO—Chart ID).

® When XREF file build area is full, branches to XREF

file block sort routine (BXS000) for sorting, then branch-
es to BXW100 to write the blocks into the XREF sort file

(BXMO000—Chart ID).

® Sorts the contents of current block in XREF file build
area (BXS000—Chart ID).

® Provides interface for disk data management (BXW000—
Chart IF).
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Input:
® Intermediate text contained in $WORK2.

® Symbol tables contained in SWORK2.

Output:

® XREF sort file.

® Assembler — common parameters
1. XRPIMG — print image area is blanked.
2. XRBLKC — count of blocks in sort file.

3. XRPASC — count of passes required to merge the
file.

4, XRFRST — relative sector address of first block
in file.

5. XRLAST — relative sector address of last block
in file.

6. XRAVL1 — sort file availability table is initialized.

® Listing header area in $ASPRC is initialized for cross
reference listing.

Exits:

® Normal — Phase 41 is fetched.

® Error — control is returned to scheduler via EQJ tran-
sient. (For Model 10 Disk System, see /BM System/3
Disk Systems System Control Program Logic Manual,
SY21-0502; for Model 12, see /BM System/3 Model 12
System Control Program Logic Manual, SY21-0046; for
Model 15, see /BM System/3 Model 15 Scheduler Logic
Manual, SY21-0035.)
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Chart IC. Termination Routine (BXL000)
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Chart ID. Build Area Move and Output Routine (BXM000)
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Chart IE. Cross Reference File Block Sort Routine (BXS000)
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Chart IF. Disk Data Management Interface (BXW000)
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MODULE $ASSX0 — MERGE AND LIST CROSS
REFERENCE (PHASE 41)

Main Storage Map: Figure 13.

Entry Point: $ASSX1 — entered from Phase 40 via FETCH.
(For Model 10 Disk System, see /BM System/3 Disk Systems
System Control Program Logic Manual, SY21-0502; for
Model 12, see /BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see /BM
System/3 Model 15 Supervisor and 10S Logic Manual,
SY21-0033.)

Charts: JA-JE.

RESIDENT SUPERVISOR

$ASROT

Communications Vector
Assembler Common
Disk Data Management

$ASPRC (see Section 5 for description)

Printer Data Management *

PHASE 41 CODE (Module $ASSX0)

SX1000 Routine
SXS000 Routine
SXO0000 Routine
SXLO00 Routine
SXTO000 Routine
SXWO000 Routine
SXGO000 Routine
SXP000 Routine
SXVO000 Routine
SXRO000 Routine
Constant Block
Working Storage

DISK BUFFERS

* Model 10 only

Figure 13. Phase 41 Main Storage Map
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Functions:

Input:

Completes Phase 41 initialization (SX1000—Chart JA).

Controls the merging of the XREF sort file (SXS000—
Chart JB).

Controls the moving of records from the input areas to
the output area (SXO000—Chart JC).

Controls the writing and chaining together of output
strings and the reading of chained input strings
(SX0000—Chart JC).

Creates the XREF listing at the last pass of the sort file
merge (SXL0O00—Chart JD).

Closes out Phase 41 processing (SXT000—Chart JC).

Provides interface for reading to and writing from the
sort file (SXW000—Chart JE).

Prints the printer-listing header and counts pages
(SXG000—no chart).

Controls size of page on printed output (SXP00—no
chart).

Converts binary numbers to decimal (SXV000—no chart). ‘

Provides print module interface for print operations
(SXR000—no chart, functionally the same as PER0QO).

® XREF records in work $WORK2 file.

® Assembler Common parameters

1.

2.

XRPIMG — print image area all blanks.
XRBLKC — count of blocks in file.
XRPASR — count of passes required to merge file.

XRFRST — relative sector address of first block
in file.

XRLAST — relative sector address of last block in
file.

® Listing header in $ASPRC module.
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Output:
® Cross reference listing.

® Error summary statements of error counts.

Exits:
® Normal

1. If object output exists, control is passed to Phase
$OLYNX of the overlay linkage editor.

2. If no object output exists, control is returned to
the scheduler via EOJ. (For Model 10 Disk System,
see /BM System/3 Disk Systems System Control
Program Logic Manual, SY21-0502; for Model 12,
see /BM System/3 Model 12 System Control Pro-
gram Logic Manual, SY21-0046; for Model 15, see
IBM System/3 Model 15 Scheduler Logic Manual,
SY21-0035.)

® Error — EOQJ.

Constant Block:

® All required for Phase 41 that are not stored in assembler
common reside in this block.

Working Storage:

® All required Phase 41 working storage not in ASMCOM
resides in this block.

Page of LY21-0504-3
Issued 17 March 1976
By TNL: LN21-5382
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Chart JA. Initialization Routine (SX1000)
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Chart JB. Merge Control Routine (SXS000) Frrn”
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Chart JC. Merge Output Routine and Termination Routine (SX0000 and SXT000)
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Chart JD (Part 1 of 2). Last Pass Output Routine (SXL000)
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Chart JD (Part 2 of 2). Last Pass Output Routine (SXL000)
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Chart JE. Disk Data Management Interfaces (SXWO000)
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$CAM — COMPILER ACCESS METHOD

Entry Point: CAMO001 — can be called from any module.

Chart: KA.

Functions:

® Retrieves up to 255 sectors at a time according to a
binary relative sector number.

® Loads up to 255 sectors at a time according to a binary

relative sector number.

Input: $WORK, $WORK2, $SOURCE file.

Output: SWORK, SWORK 2 file.

Exit: Return to calling module.
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Chart KA. Compiler Access Method (§CAMO001)
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Section 4. Directory

This section contains a quick-reference table (Figure 14)
that may be used in finding phases of the assembler on
microfiche. The routine names are indexed on the micro-
fiche records.

The table consists of the following:

® Module name

® Descriptive name

® Entry Point

® Routines within each phase

® Synopsis of the functional description

FUNCTIONALLY
MODULE DESCRIPTIVE ENTRY IDENTICAL ROU-
NAME NAME POINT ROUTINES CHART TINE, CHART SYNOPSIS
‘ $ASINO ASSEMBLER $ASIN1 IN1000 AA Performs assembler and Phase 10

(Phase 05) INITIALIZATION INCO000 AB initialization. Processes OPTIONS,
INLOOO none HEADERS, and input format
INS000 AC (ICTL) control cards.
INVO000 none
INWO00 AD

$ASCMO COMPRESSION $ASCM1 CMI1000 BA Processes all the source state-

(Phase 10) CMP0O00 BB ments after the control cards.
CMNOO00 none Builds the intermediate text
CMUO000 none file and decodes and tests the
CML000 BG source statements,
CMO000 none
CMCO000 none
CMS000 none INS000, AC
CMVO000 none
CMYO000 BC

. CMX000 none
CMRO000 none
CMKO000 BE
CMDO000 BF
. CMAO000 BD

CMWO000 BH

Figure 14 (Part 1 of 3). Assembler Directory
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FUNCTIONALLY
MODULE DESCRIPTIVE ENTRY IDENTICAL ROU-
NAME NAME POINT ROUTINES CHART TINE, CHART SYNOPSIS
$ASSBO SYMBOL $ASSB1 SBI000 CA Assigns the location counter
(Phase 20) PROCESSING SBP00O CcB values and builds the symbol
SBLO0O none table.
SBMO00 cc
SBD000 cD
SBO000 CE
SBS000 CF
SBEOOO CcJ
SBC000 none
SBV000 CG
SBX000 none
SBY000 CH
SBR000 Cli
SBWO00O CK
$ASSFO SYMBOL TABLE $ASSF1 SFP000 DA Tests the intermediate text
(Phase 21) OVERFLOW SFT000 DB from the statement follow-
SFNO0O0O DC ing the overflow to the end
SFS000 none SBRO000, Ci of the text for symbols that
SFWO000 DD have been previously defined.
Previously defined symbols
are marked. Resolves all
references to symbols that
are defined in the present
symbol table. Resolved
symbols are marked.
AN
$ASSS0O SYMBOL $ASSS1 SS1000 EA Assigns the symbol value
(Phase 22) SUBSTITUTION SSP000 EB and attribute from the last
SSLO00 EC (or only) symbol table to
SST000 none SFT000, DB 'that symbol in the inter-
SSE000 ED mediate text Term records.
SSU000 none Builds an ESL table for
SSS000 none SBRO0O, CI module name and EXTRN
SSW000 EE and ENTRY statements.
$ASPEO ESL OUTPUT $ASPE1 PEI000 FA Prints the OPTIONS
(Phase 29) PEOO0O FB and HEADERS records
PEPOOO FC and the options selected.
PES000 FD Punches absolute loader if
PELO00O FE DECK and NOREL are
PEGO000 FF specified. Sorts and prints
PEWO00O FG the ESL listing if LIST is
PEROOO Fi specified. Initializes Phase
+PEX000 FH 30.
$ASPSO SOURCE/OBJECT $ASPS1 PS1000 GA Generates object code for
(Phase 30) OUTPUT PSC000 GB machine instructions and
PSTO000 GC DCs. Puts out object code.
PSK000 none Builds printer image. Prints
PSHO00 GD source statements and ob-
PSX000 none ject code generated. Per-
PSE000 none SBV000, CG forms assembly time opera-
PSY000 GF tions requested by assembler
PSZ000 GG statements.
PSP000 none
PSGO000 none
PSMO000 none
PSLNK1** GE
PSLNK2** GE
PSR000 none PEROOO, FI
PSWO000 GK

Figure 14 (Part 2 of 3). Assembler Directory
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FUNCTIONALLY

MODULE DESCRIPTIVE ENTRY IDENTICAL ROU-
NAME NAME POINT ROUTINES CHART TINE, CHART SYNOPSIS
$ASOV1 * MACHINE IN- PSQ000 PSQ000** none Processes machine instruc-
(Phase 30 - STRUCTION PRO- PSS000 GH tions and Group 1 Assem-
overlay 1) CESSOR AND PSB0O00O Gl bler instructions.
GROUP 1
ASSEMBLER
OPERATION
PROCESSOR
$ASOV2 * GROUP 2 PSA000 PSA000 GJ Processes Group 2 Assembler
(Phase 30 - ASSEMBLER instructions.
overlay 2) OPERATION
. PROCESSOR
$ASPDO PRINT $ASPD1 PDMO000 HA Reads the Error records
(Phase 35) DIAGNOSTICS PDL0O0O HB and prints diagnostic
PDCO000 HC messages. Prints the error
PDGO000 none PEGO0O, FF summary statements.
PDP000 HD
PDVO000 none
PDR0O0OO none PEROOO, FI
PDWO0O0O HE
$ASBX0 BUILD XREF $ASBX1 BX1000 1A Reads the work file and
(Phase 40) FILE BXP0O00 1B creates the cross reference
BXLO00 IC sort file. Initializes work-
BXMO000 ID ing storage, print area, and
BXS000 |E listing header for Phase 41.
BXWO000 IF
$ASSX0 MERGE AND $ASSX1 SX1000 JA Merges the XREF sort file.
(Phase 41) LIST XREF SXS000 JB Generates the XREF list-
SX0000 JC ing. Prints the error sum-
SXL000 JD mary statements. Fetches
SXT000 JC Overlay Linkage Editor if
SXWO000 JE object output is required.
SXGO000 none
SXP00O none
SXV000 none
SXR000, none PERO0O0O, FI
$CAM COMPILER ACCESS| CAMO001 KA Interface to Disk 10S to

METHOD

read or write blocks of one
Oor more sectors.

* On Model 12 and Model 15, these routines are part of $ASPSO0.
** On Model 10 only; not present for Model 12 and Model 15.

Figure 14 (Part 3 of 3). Assembler Directory
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All data areas used by more than one phase of the Assembler
are included in this section:

1. $ASROT — Assembler Communications Module. Pro-
vides for interphase communication through a table
of indirect linkages, table pointers, and interphase
storage areas (see Figure 15).

2. Communications Vector (COMVEC) — a part of
$ASROT. Contains the transfer vector and an address
table for all other tables in the $ASROT module (see
Figure 16).

3.  Assembler Common (ASMCOM) — a part of SASROT.
Used for interphase constants, working storage, and
communication (see Figure 17).

4, Assembler Common Interphase Parameter Usage
Chart — shows which fields in ASMCOM are used by
each phase (see Figure 18).

5. $ASPRC Module — contains printer module interface,
printer buffer, and listing header (see Figure 19).

6. Symbol Table — a table containing symbols found in
the source program (see Figures 20 and 21).

7. Work File (BWORK?2) — a scratch file on disk used for
intermediate storage throughout the assembly process
(see Figures 22 and 23).

Section 5. Data Area Formats

*Communications Vector (COMVEC)
Contains the Transfer Vector

Contains an address table for other tables in the
module:

Contains the DTFs and 10Bs.
DTFS and 10BS — Source file DTF and 10B.
DTFW and IOBW — Work file DTF and 10B.
DTFO and IOBO — Obiject file DTF and 10B.

DTFE and IOBE — Extra work file DTF and 10B.

**Assembler Common (ASMCOM) 257 bytes

A working storage area containing data fields
referenced throughout the assembly process.

Disk Data Management

Disk data management routine resides in $ASROT.

*See Figure 16 for detailed description of COMVEC.

**See Figure 17 for detailed description of ASMCOM.

Figure 15. $ASROT — Assembler Communications Module

Data Area Formats
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MODEL 10 MODEL 12 and MODEL 15
BYTES (310 total) Hexadecimal BYTES (532 total) Hexadecimal
From  To Displacement Contents From To Displacement Contents
COMVEC Entry COMVEC Entry
at 00 at 00
0 5 05 Current module name. -5 0 00 Current module name,
6 7 07 Displacement from 1 2 02 Displacement from
COMVEC to ASMCOM. COMVEC to ASMCOM.
TRANSFER VECTOR
3 6 03 Transfer to CAM.
TRANSFER VECTOR 7 10 07 Transfer to SYSLST
8 11 08 Transfer to CAM. or SYSPRT.
12 15 ocC Transfer to printer mod-
ule.
ADDRESS TABLE
1 12 - CAM transfer address.
ADDRESS TABLE 13 14 — SYSLST or SYSPRT
16 17 — CAM transfer address. routine address.
18 19 13 Printer data management 15 16 10 SYSLST or SYSPRT
transfer address. parameter list address.
20 21 15 Printer DTF address. 17 18 12 Header area start address.
22 23 17 Header area start address. 19 20 14 Work DTF address.
24 25 19 $ASROT module end 21 22 16 Source DTF address.
address +1. 23 24 18 Object DTF address.
25 26 1A Extra work DTF address.
DTFs and 10Bs
26 74 1A Source file ($SOURCE) DTFsand IOBs )
DTF. 27 121 1B Work file (SWORK2) DTF
75 96 4B Source file ($SOURCE) and extension,
10B. 122 151 - Work file (SWORK?2) 10B.
97 145 61 Work file $WORK2 DTF. 152 246 - Source file ($SOURCE)
146 167 92 Work file SWORK?2 108B. DTF and extension.
168 216 A8 Object file $WORK DTF. 247 276 — Source file ($SSOURCE)
217 238 D9 Object file SWORK 10B. 10B.
239 287 EF Extra work file DTF. 277 371 - Object file (SWORK)
288 309 — Extra work file 10B. DTF and extension.
372 401 — Object file (BWORK) 10B.
402 496 - Extra work file DTF and <
extension.
497 526 — Extra work file 10B.

Figure 16, Communications Vector (COMVEC)
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ASSEMBLER COMMON (ASMCOM) (phases 05 and 10)

Hexadecimal Displacement
Field Field Models
‘ Name Length Model 10 12 and 15 Contents

COMVDP 2 00 00 Communications vector displacement
10 2 02 02 Binary zero constant
11 2 04 04 Binary one constant
12 2 06 06 Binary two constant
OPTONS 1 07 07 Indicates options selected

N SEQCNT 2 09 09 Count of sequence errors in the source file ($SOURCE)
INTRCD 10 13 13 Work file disk data management work area
BGNCOL 2 15 15 Source record begin column

. OPTCNT 1 16 16 Count of OPTIONS records
MODULE 6 1C 1C Module name
TITLEN 6 22 22 Title name
ESLCNT 1 23 23 Count of ESL records
CATGVL 1 24 24 Module category level
coML4Vv 2 26 26 EXTRN subtype 4 common length
COML5V 2 28 28 EXTRN subtype 5 common length
SYTBSZ * 1 — 29 Symbol table size in sectors
NAMLNG 2 2A 2B Name field length
OPTCOL 2 2C 2D Right-most column number of operation code
OPTLNG 2 2E 2F Operation code length
OPDCOL 2 30 31 Left-most column number of operand field
ORDLNG 2 32 33 Operand field length
OPDEND 2 34 35 Right-most column number of operand field
PRECOL 2 36 37 Pointer to current source column
OPFTEN 3 39 3A Operand format table end
NOFOPD 1 3A 3B Number of operands
EPOSEN 12 46 47 Operand element position table
NOFELE 1 47 48 Number of elements in operand
INTEND 10 51 52 Control record build area
NAMEND 10 5B 5C Name record build area
TRMEND 10 65 66 Term record build area
ERREND 10 6F 70 Error record build area
SOURFD 97 DO D1 Source record input area
LASTSQ 8 D8 D9 Last source sequence field
CTLSWS 1 D9 DA Control switches
AAWORK 2 DB DC Work area A
ABWORK 2 DD DE Work area B
ACWORK 2 DF EO Work area C
PACI 1 EO E1 Pseudo accumulator switches
PAC 4 E4 E5 Pseudo accumulator one
TPAC 4 ES8 E9 Pseudo accumulator two

. SWITCH1 1 E9 EA Temporary bit switches
13 2 EB EC Binary three constant
EXTCNT 1 EC ED EXTRN count
ESLMAX * 1 - EE Maximum ESL record count
ON ** 2 EE - Print key word
OFF ** 3 F1 - Print key word
DATA ** 4 F5 — Print key word
NODATA** 6 FB - Print key word
ENDCOL 2 FD FO Source record end column

| CMXBUF*** 5 - F5 External buffer

. ASMCEN FF FF ASMCOM end
*Model 12 and Model 15 only.

**Model 10 only.
***Model 15 using 5704-AS2 only.
Figure 17 (Part 1 of 6). Assembler Common (ASMCOM) Data Area Formats 111
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ASSEMBLER COMMON (ASMCOM)
(Phases 20 and 21)

Field Field Hexadecimal
Name Length Displacement Contents
ASMCOM is the same as in Phases 05 and 10 through COMLS5V for Model 10 or SYTBSZ for Model 15.
LOCNTR 3 2C Current location counter value
LCRCHG 3 2F Location counter increment
LOCRSW 1 30 Location counter switch
SYMOVS 1 31 Symbol table overflow switches
NSTENT 2 33 Number of table entries
MAXSTE 2 35 Maximum number of entries
SYTBSA 2 37 Symbol table start address
SYTBEA 2 39 Symbol table end address
SYMCNT 2 3B Current symbol count
SYMIND 1 3C Symbol table indicators
SYMEND 10 46 Symbol entry build/search area
INTEND 10 50 Control record save area
TRMEND 10 5A Term record save area
ERREND 10 64 Error record build area
AAWORK 2 66 Work area A
ABWORK 2 68 Work area B
ACWORK 2 6A Work area C
PACI 1 6B Pseudo accumulator switches
PAC 4 6F Pseudo accumulator one
TPAC 4 73 Pseudo accumulator two
INTLCR 3 76 Initial location counter
MAXLCR 3 79 Maximum location counter
EXPVTB 44 A5 Expression evaluation tables
EXPWRK 14 B3 Expression evaluation work area
MWORK 4 B7 Multiplication work area
SYMSAV 6 BD Symbol save area
. (not used)
ASMCEN FF ASMCOM end

ASSEMBLER COMMON (ASMCOM)

(Phase 22)

Field Field Hexadecimal
Name Length Displacement Contents

ASMCOM is the same as in Phases 20 and 21 through MAXLCR.

ESLINC 2 7B ESL record length constant
ESLPTR 2 7D Pointer to ESL table
ESLREC 12 89 ESL record build area

. (not used)

ASMCEN FF ASMCOM end

Figure 17 (Part 2 of 6). Assembler Common (ASMCOM)
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ASSEMBLER COMMON (ASMCOM)

Page of LY21-0504-3

Issued 31 December 1976
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(Phase 29)
Field Field Hexadecimal
Name Length Displacement Contents

ASCOM is the same as in Phases 05, 10, 20, 21 and 22 through ESLCNT.

ESLINC 2 25 ESL record increment

2 27 Not used
ESLTBA 2 29 Address of ESL table
ESLREC 12 35 ESL record save area

2 37 Not used
AAWORK 2 39 Work area A
ABWORK 2 3B Work area B
ACWORK 2 3D Work area C
PACI 1 3E Pseudo accumulator switches
PAC 4 42 Pseudo accumulator one
TPAC 4 46 Pseudo accumulator two
. (not used) . . .
CMXBUF* 5 F5 External buffer size
ASMCEN FF ASMCOM end

I *Model 15 using 5704-AS2 only.

ASSEMBLER COMMON (ASMCOM)

(Phase 30)
Field Field Hexadecimal
Name Length Displacement Contents
ASMCOM is the same as in previous phases through BGNCOL..
ERRCNT 2 17 Count of source statements in error
PAGCNT 1 18 Printer page size
LINCNT 1 19 Printer line count
LPSIZE 1 1A Printer column size
LPCLSW 1 1B Print size switches
INTEND 10 25 Control record area
ERREND 11 30 Error Record area
PRNTSW 1 31 Print control switches
USWTCH 1 32 Temporary bit switches
LDADDR 2 34 Object code load address
DCWORK 3 37 DC Work area
AAWORK 2 39 Work area A
ABWORK 2 3B Work area B
ACWORK 2 3D Work area C
PACI 1 3E Pseudo accumulator switches
PAC 4 42 Pseudo accumulator one
TPAC 4 46 Pseudo accumulator two
RELIND 1 47 Relocation and EXTRN switches
OBJECT 8 4F Object code assembly area
VALUE1 2 51 Base value for register one
VALUE2 2 53 Base value for register two
HEXOBJ 16 63 Hex object conversion area
EXPVTB 44 8F Expression evaluation tables
MWORK 4 93 Multiplication work area
OBDADF 2 95 Duplication factor for DC code
OBDAAD 2 97 Address of DC code

Figure 17 (Part 3 of 6). Assembler Common (ASMCOM)
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ASSEMBLER COMMON (ASMCOM)
(Phase 30 Cont.)

Field Field Hexadecimal
Name Length Displacement Contents
OBDLTH 2 99 Object code length
MOVELH (Model 10 Disk System) 2 9B Object code move length
EXTNUM (Model 12 and Model 15) 2 9B Object code move length
RELDSP 1 9C RLD value
BYTAVL 2 9E Bytes left on object record *
LOADSW (Model 10 Disk System only) 1 9F $ASOV1/$ASOV2 Load switch
FX96LN 1 A0 Fold column for 96 column printer
F120LN 1 A1l Fold column for 120 column printer .
DCZERO 1 A2 Decimal zero
SEQALP 3 A5 Sequence error code
OPCDNO 1 A6 Operation code error constant
OPNDNO 1 A7 Operand error constant
2 A9 Binary eight
2 AB Binary minus eight
2 AD Binary sixteen
1 AE Binary fifty seven
1256 2 BO Binary two hundred fifty six
QCDMAX 2 B2 Maximum MV X instruction Q-code value
JPDEC3 2 B4 Jump instruction length
HEXSAD 2 B6 Start address of Hex conversion
HEXEAD 2 B8 End address of Hex conversion
D1 1 B9 Decimal one
TXTTXA 2 BB Object text address
TXTRLA 2 BD Object RLD field address
ASEMAD 2 BF Assembly area address
SOURAD 2 C1 Source start address
OBOADR 2 C3 Object input area address
SRCADR 2 C5 Source input area address
STMTNO 4 c9 Source statement number
MINUS1 2 CcB Binary minus one
NAMEXN 2 CcD EXTRN number
OPADEC 2 CF Output area decrement
OBJDEC 2 D1 Input area decrement
PRTOAD 2 D3 Print area start address
PRTOCA 2 D5 Print object field address
ASEMSA 2 D7 Assembly area start address
HEADRA 2 D9 Header area address
PSEQID 2 DB PSEOOO address
PSGOID 2 DD PSGOO00 address
PSHOID 2 DF PSHO0O0 address
PSH7ID 2 E1 PSH700 address
PSKOID 2 E3 PSKO00O0 address
PSMOID 2 E5 PSMOQO address Model 10 Disk System
PSR2ID 2 E7 PSR200 address
PSW1ID 2 E9 PSW100 address <
PSX0ID 2 EB PSX000 address
PSYOID 2 ED PSY000 address
PSZ0ID 2 EF PSZ000 address
. FO-FF Not used
MOVELH 2 DB Object code move length
RELOPD 1 DC Operand relocation indicators
EXTNO1 1 DD EXTRN number for operand 1 | (Model 12 and
EXTNO2 1 DE EXTRN number for operand 2 [ Model 15)
DF-FF Not used
ASMCEN FF ASMCOM end

Figure 17 (Part 4 of 6). Assembler Common (ASMCOM)
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ASSEMBLER COMMON (ASMCOM)

(Phase 35)
N Field Field Hexadecimal

Name Length Displacement Contents
ASMCOM is the same as in Phase 30 through LPCLSW.
AAWORK 2 1D Work area A
ABWORK 2 1F Work area B
ACWORK 2 21 Work area C

. PACI 1 22 . Pseudo accumulator switches
PAC 4 26 Pseudo accumulator one
TPAC 4 2A Pseudo accumulator two
ERRNUM 2 2C Error number within error table

’ ERNBIN 1 2D Error number increment per byte
ERNOIN 1 2E Error number increment per bit
ADIAGP 2 30 Address of diagnostic field
PRNIEN 96 90 Print image field
. {(Not Used)
ASMCEN FF . ASMCOM end

3
ASSEMBLER COMMON (ASMCOM)
(Phases 40 and 41)

Field Field Hexadecimal

I Name Length Displacement Contents
ASMCOM is the same as in Phases 30 and 35 through LPCLSW.
XRATAB 12 27 ““A’" merge string table
XRBTAB 12 33 ‘“B’" merge string table
XRAVLT 8 3B Cross-reference file availability table
XRPASR 2 3D Merge passes to last pass
XRPASC 2 3F Current pass count
XRFRST 2 41 C/S address of 1st XREF file block
XRLAST 2 43 C/S address of last XREF file block
XRBSST 2 45 Block string length in sectors
XRRCSZ 2 47 XREF file record size
XRBLKC 2 49 Blocks in XREF file
XRCTAB 14 57 XREF file output block table
XRPIME 96 B7 Print image area
XRREFC 1 B8 Reference count
XRREFP 2 BA Reference pointer

- XRRFPS 2 BC Start reference pointer
XRRDSW 1 BD A/B string switch
XRSYMS 6 C3 Current symbol save area
XRKYLC 2 C5 Length of sort key minus 1

* XRNKRL 2 Cc7 Length of record not in key
AAWORK 2 c9 Work area A
ABWORK 2 CB Work area B
ACWORK 2 CcD Work area C
PACI 1 CE Pseudo accumulator switches

Figure 17 (Part 5 of 6). Assembler Common (ASMCOM)
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ASSEMBLER COMMON (ASMCOM)
(Phases 40 and 41 Cont.)

Field Field Hexadecimal

Name Length Displacement Contents

PAC 4 D2 Pseudo accumulator one

TPAC 4 D6 Pseudo accumulator two

. (Not Used)

ASMCEN FF ASMCOM end -

Figure 17 (Part 6 of 6). Assembler Common (ASMCOM) .
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Only data fields used by more than one phase are shown. Fields which are merely initialized for the next
phase are not included. The letter X indicates the phase in which a data field is initialized and first used;
the letter Y indicates a phase in which a data field is used (other than that in which it is initialized or ter-
minated); the letter Z indicates the phase in which a data field is used and then terminated. If there is no
letter, the field is not used by that phase.
Phase Phase Phase Phase Phase Phase Phase Phase Phase Phase

Field 05 10 20 21 22 29 30 35 40 41

OPTONS X Y Y Y Y Y Y Y Y z

BGNCOL X Y z

OPTCNT X z

ENDCOL X Y

SEQCNT X Y z

MODULE X Y 4

TITLEN X z

ESLCNT X Y z

ESLMAX * X z

CATGVL X z

comML4V X z

COML5V X z

SYTBSZ * X 4

INTLCR X z

MAXLCR X V4

SYMOVS X V4

NSTENT X Y z

MAXSTE X Y z

SYTBSA X Y z

SYTBEA X Y z

SYMCNT X Y z

ESLTBA X z

PAGCNT X Y Y z

LPSIZE X 4

LPCLSW X 4

SQFDST X z

SQFDLG X z

MNESCT X Y 4

ERRCNT X Y V4

XRPASR X z

XRFRST X z

XRLAST X z

XRBLKC X z

* Model 12 and Model 15 only

Figure 18. Assembler Common Interphase Usage Chart
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$ASPRC MODULE

The $ASPRC Module is loaded by Phase 29 and remains in
main storage through the end of the assembly process. The
contents of this module are illustrated in Figure 19.

$ASROT

PHASE 20 CODE

DISK BUFFERS

Model 10 SASPRC Model 12 and Model 15 $ASPRC

PRINTER DTF
PRINTER DTF HEADER ARER
PRINT BUFFER PRINT BUFFER

(on X'7C’ boundary) | (on X‘7C’ boundary)

SYSPRT/SYSLST PARM LIST

HEADER AREA PRINT I0B

SYSPRT module load area

Figure 19. $ASPRC Module

SYMBOL TABLE

The Symbol Table consists of 10-byte entries for each sym-
bol found. It is built by Phase 20 in the lower end of main
storage and.is designed to fill the entire space between
Phase 20 coding and the work file disk buffer. See Figure
20. The table is used by Phase 21 (if overflow occurs) and
Phase 22.

See Figure 21 for a detailed description of each 10-byte
entry in the symbol table.

118

Figure 20. Phase 20 Main Storage Diagram \

SYMBOL TABLE DATA AREA FORMAT

Bytes
Name (10 total) Description

SYMATR 1 Symbol attributes are indicated
in this field. Possible settings are:

1. ABSIND (X'01’) indicates an
absolute attribute

2. RELIND (X‘00') indicates a
relocatable attribute

3. EXTIND (X‘30’) indicates an
EXTRN symbol

4. SYMRES (X'02’) indicates
symbol is resolved

5. EXTDEF (X‘80’) indicates
EXTRN definition symbol
(Model 12 and Model 15 only)

SYMBOL 2-7 Symbol itself placed in this field

SYMLNG 8 Length attribute of symbol
(Length -1)

SYMVAL 9-10 Symbol value

Figure 21. Data Area Format for each 10-byte entry in the
Symbol Table
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WORK FILE ($SWORK2)

The Work File is used by the assembler for intermediate
disk storage throughout the assembly process. Figure 22
shows the relative locations of the data in the work file.
(Note that the cross reference data is written into the same
area as the intermediate text and symbol table, and requires
no additional space.)

See Appendix A for a description of record formats for
the four types of data in the work file.

Figure 23 is a work file activity chart.

Error

Fie Star Optiona = l>§2fa°'

Symbol
Table

Symbol
Table

Intermediate Text

Figure 22. Work File

Data Area Formats
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Phase Function Data Activity
05 Initialize Put intermediate text
10 Compression Put intermediate text
20 Build symbol table; Update intermediate text
assign location counter (on disk) with location
counter value and error
records
21 Process overflow symbol Update symbolic terms
table Add symbol table entries
Update symbolic terms
22 Substitute symbols Update symbolic terms
Add symbol table entries
29 ESL processing; Prime buffer
initialize Phase 30
30 Assemble object code Get intermediate text
Add error records
35 Diagnostics Get error records
40 XREF build Get intermediate text
Write XREF blocks
41 XREF merge Read XREF blocks

Write XREF blocks

Figure 23. Work File (SWORK2) Activity Chart

120

Licensed Material-Property of I1BM




The work file contains four types of data (intermediate text,
symbol table entries, error records, and cross-reference
data). A description of the record formats for the four types
of work file data follows:

Intermediate Text Data

This data is used by the assembler to translate source assem-
bler language to either a relocatable or an absolute object
program. The source code is translated to object code dur-
ing a series of passes. At any point, the intermediate text
contains the object program information at its current level
of translation.

The intermediate text data is made up of variable length
strings of fixed length (10-byte) records. There are four
types of records in the file:

1. Control Records — one produced for each instruction
in the program. Delimits the variable length string.

2. Name Records — one produced for each name field
entry and for all EXTRN names.

3. Term Records — produced from the contents of the .
operand field. Contain expression terms, constants,
and miscellaneous information.

4, Error Records — contain bit settings indicating errors
that have been diagnosed.

The size of a string for a source statement is dependent on
the statement type and the contents of the operand field.
The following rules can be used to determine intermediate
text requirements. (The rules apply only to error free
source programs. A statement that contains errors generally
requires less storage space.)

1. All Instructions
a. One record for each machine or assembler instruc-
tion or comment statement in the program.
b. One record if there is a name field entry.

2. Machine Instructions — one additional record for each
term in the operand field.

Appendix A. Work File Record Formats

3. Assembler Instructions

a. END, ENTRY, EQU, EXTRN, ORG, USING —
one additional record for each term in the operand
field.

b. EXTRN, ISEQ, PRINT, SPACE, START — one
additional record for each instruction.

c. TITLE — additional records = N/8 (plus one for
any nonzero remainder), where N is the number of
characters in the title operand field.

d. DS/DC
1) One additional record for duplication factor

(default or specified value).
2) One additional record for each term in the
length specification.
e. DC
1) Address Constant — one record for each term
in address expression.

2) All other constants — additional records = N/8
(plus one for any nonzero remainder), where
N is the number of bytes required to contain
the converted constant plus one.

Figure 24 is a sample list of instructions together with the
intermediate text space requirements for each.

Text

Label Instruction Space
DECK START O 3
ENTRY SLC A(2),A 5
MVC A(2),CON1 4
ALC A(2),CON2 4
HPL X'FF’ X‘FF’ 3
A DS CL2 4
CON1 DC 1L2'500' 5
CON2 DC 1L2'320' 5
END ENTRY 2

Figure 24, Intermediate Text Space Requirements

Appendix A. Work File Record Formats 121
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Control Record Format

Byte 1 Record TYPE and indicators

B ‘00 1|

Name record follows

Module name missing*

Missing end statement*

Last text record

Symbol table overflow

Sequence error on this
statement

l_l__.

* Last text record only

Byte 2 Reserved
Byte 3 Object code length for machine instructions
Byte 4 Operation code (machine code for machine

instructions)

Byte 5 Q code (machine code for machine instruc-
tion)
Byte 6 Operand format. Bit on indicates operand

element as shown.

Name Record Format

Byte 1 Record type and indicators

B ‘01 XXXMXX’

On indicates multiply defined symbol

Byte 2, 7 Symbol padded with blanks

Byte 8,9 Statement number where symbol is defined

Byte 10 EXTRN number for external symbol, zero
otherwise

Term Record

Byte 1 Record type and term attributes

B 10AA AAAA’
l—Absolute term
Symbolic term resolved
Last term in an expression if bit
Operand could be changed by ison
execution (machine instr)
Operation
00 addition
01 subtraction
10 multiplication
11 EXTRN symbol

Byte 7, 8 Location counter value assigned before this
instruction

Byte 9, 10 Statement number of this instruction

122

If byte 2 contains X‘1E’, a DC constant term, then bytes
3, 10 contain converted constants.

If byte 2 contains X'1F’, a TITLE operand term, then bytes
3, 10 contain TITLE operand character string.

If byte 2 contains X‘OF’, a location counter reference, then
bytes 3, 7 are not used, byte 8 contains length attribute (0),
and bytes 9, 10 contain term value.

If byte 2 contains X‘3F’, a self-defining term, then bytes 3,
7 have miscellaneous uses, byte 8 contains length attribute
(0), and bytes 9, 10 contain term value.

If bytes 2-7 contain a symbolic term padded with blanks,
then byte 8 contains length attribute of term, and bytes 9,
10 contain term value.
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The following special terms are created with a self-defining
term indicator.

DC/DS 1st term record contains constant type in
byte 5 and duplication factor in byte 10.

SPACE Space operand value in byte 10.

PRINT Current print control settings in byte 8.

Page of LY21-0504-3
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By TNL: LN21-56382

Symbol Table Entries

Symbol table entries are added to the work file after the
intermediate text only if a cross reference listing is request-
ed. The symbol table entries are also 10-byte records.

Record format for symbol table entries:

Byte 1 Symbol attributes

B ‘'0000X X X0’

1 GEN 2 Model 12 and
0 NOGEN Y Model 15 only

1 ON
0 OFF

1 DATA
0 NODATA

ISEQ Sequence ISEQ specification
Bytes 7, 8—Sequence field length minus 1
Bytes 9, 10—Sequence field start column

Error Record

Byte 1 Record Type

B "1T1XX XXXX

N~
not used

Byte 2 Name field error indicator bits
Byte 3 Operation field error indicator bits
Byte 4, 6 Operand field error indicator bits
Byte 7, 10 Reserved

B 'AXAAXXAA’
Absolute symbol
Symbol resolved
EXTRN SYMBOL | if bit
EXTRN definition [ ison
symbol (Model 12
and Model 15 only)

Bytes 2,7 Symbol padded with blanks
Byte 8 Length attribute of symbol
Bytes 9, 10  Value of symbol

Error Records

Error records are added to the work file as they are generat-
ed in Phase 30. They are also 10-byte records. The error-

record format is:

Bytes 1, 2 Statement number in error

Bytes 3, 8 Error field bytes 2 through 6 of intermediate
text error record

Bytes 9, 10 Reserved

Appendix A. Work File Record Formats 123
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Cross-Reference Data

The cross-reference data is created from the intermediate
text and symbol table entries in the work file. The blocks
of the cross-reference data are rewritten into the work file
as they are created. There are three types of records in the
cross-reference data: symbol attribute records, symbol
definition records, and symbol reference records.

Record formats for the three cross-reference data entries
are as follows:
Symbol Attribute Record (translated symbol table entry)

Bytes 1,6 Symbol padded with blanks

Byte 7 Type and attribute byte X'00AAXXAA'. The
attributes are the same as for symbol table
entries.

Byte 8 Length attribute

Bytes 9, 10  Symbol value

124

Symbol Definition Record (translated name record)
Bytes 1, 6 Symbol padded with blanks

Byte 7 Type byte X’01XXXXXX’

Bytes 8, 9 Statement number where defined

Byte 10 Not used

Symbol Reference Record (translated term record)

Bytes 1,6 Symbol padded with blanks

Byte 7 Type byte X‘01XXXXXX’

Bytes 8,9 Statement number of the reference shifted
one bit to the left. The rightmost bit on
indicates a machine operand which could

be altered by execution of the instruction.

Byte 10 Term type and attribute byte.
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CHART NUMBERING

Flowcharts are identified in this publication in the follow-
ing manner:

o A flowchart consisting of a single page is identified by a
unique pair of letters.

Example: AA, AB, AC

e |f a flowchart consists of multiple pages, each page is
identified by the same pair of letters, but each page has
a unique number.
Example: First page, CA-O1
Second page, CA-02
Third page, CA-03, etc.

® Each part has been assigned two sets of flowchart identi-
fying letters. Only after the first set has been completely
used, i.e., AA-AZ, is the second set used.

Appendix B. Flowcharting Techniques

SYMBOLS

The flowchart symbols used in this PLM are:

Processing

p————————

Comment/Annotation

Off-page Connector

CH/PG/BLK

Striped Processing

(Routine Defined
in this Manual)

Decision

Entry/Exit

O

On-page Connector

Library Processing

(Routine Defined in
Another Manual)

Appendix B. Flowcharting Techniques
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Striped Processing Blocks Exit Block

The striped processing block indicated entry to a module This block indicates that control is leaving this chart.
or routine which is flowcharted and/or described in this
logic manual. Example:

RETURN

Example: TO: CALLER

LABEL CH/PG/BK
NAME

If control is being passed to a known function/module, v
which is documented in another manual, a striped exit block ]
is used. The manual can be found via the Preface as with

library blocks.

CH/PG/BK indicates the flowchart, page, and block identi-
fication where the module or routine is flowcharted. If it E le:
is not flowcharted, see the index for the location of the xampie:

description of that routine. ( $SPEJ \ or ( EQJ \

END-OF-JOB EXIT
Library Blocks
A library block indicates a function or module is document-
ed in another manual. Connectors
Example: Off-page connectors are used to reference between different
LABEL pages of the same chart ID. Off-page connectors leaving a
NAME page contain the page number and block number of their
destination.
Example:

Off-page connectors contain the page and block number of
their origin. If the entry point referenced by the off-page
connector is referenced from more than one origin, all

The NAME of the function/module is listed in the Preface
of this manual under the name of the manual that contains
the description of this function/module.

Entry Block origins are given,

The label in the upper lefthand corner, just above the sym- Example:

bol, is the entry point in the listing for that part of the pro- 02-F4 /“
gram. 03-F4

02-B2 03
X . >
Example DMCSOP @ 03-C4 F5
ENTRY

On-page connectors contain the location of a block on the
same page. On-page connectors always contain the location
of the destination block.
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