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PREFACE

This book describes the internal logic of the routines of Access Method
Services and provides diagnostic information. This information is directed to
maintenance personnel and development programmers who require an
in-depth knowledge of the program’s design, organization, and data areas. It
is not required for effective use of Access Method Services.

You should be familiar with general programming techniques, DOS/VS
VSAM concepts and use, and System/370 before reading this book. If you
are unfamiliar with these concepts, read:

« DOS/VS Access Method Services User’s Guide, GC33-5382, which
describes the general syntax of the Access Method Services language, the
commands of this processor, and how they are used.

o DOS/VS Data Management Guide, GC33-5372, which describes the use
of VSAM.

Other books that may be helpful to you are:-

« DOS/VS Serviceability Aids and Debugging Procedures, GC33-5380,
which describes how to analyze a main storage dump from DOS/VS.

e« DOS/VS LIOCS Volume 4, VSAM Logic, SY33-8562, which
describes the internal workings of VSAM. VSAM Catalog Management is
included in this book.

o Guide to PL/S II, GC28-6794, which helps interpret the microfiche
listings. The microfiche listings contain both the PL/S and assembly source
code.

This book is divided into six chapters:

« “Introduction” describes the design philosophy of this processor, and
defines terms used later in the book.

o ‘“Method of Operation” describes how the program works. Emphasis is on
the flow of data and the technology that is used rather than on the
organization of modules.

« “Program Organization” shows how the processor is packaged into load
modules. Relationships between the Access Method Services processor and
the operating system are given.

+ “Microfiche Directory” relates the information in this book to the listings
found on microfiche.

« ‘“Data Areas’ describes the control blocks and other data areas that are
internal to this processor.

« “Diagnostic Aids” shows how to analyze a dump of the processor and find
specific modules and data areas.
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DOS/VS Release 34

Page of SY33-8564-3
Revised April 29, 1977
By TNL SN24-5550

Summary of Amendments

This revision reflects the availability of DOS/VS Release 34 and includes:
« Tape Processing Improvements

« Page Length Improvements

« User-Supplied Print Chain/Train Support

In addition, the manual has been updated to reflect maintenance-type
corrections and clarifications.

Tape Processing Improvements

| Page Length Improvements

Options to process unlabeled tapes or to suppress rewind or to rewind/unload
tapes for an OPEN, CLOSE, and EOV condition have been added to the tape
processing commands.

Note for IMPORTRA and EXPORTRA: Prior to Release 34, IMPORTRA
and EXPORTRA were the only tape processing commands that rewound a
tape on an OPEN, CLOSE, and EOV condition. Starting with Release 34,
IMPORTRA and EXPORTRA are consistent with the other tape processing
commands.

The user can now specify any value (between 30 and 99) for the number of
lines to be printed on each page of SYSLST.

User-Supplied Print Chain/Train Support

DOS/VS Release 33

Support for previously nonsupported print chains/trains (such as the
KATAKANA print chain/train) is now provided.

This revision reflects the availibility of DOS/VS Release 33 and includes
support for:

« Catalog Recovery I1 (RESETCAT)
« New LISTCAT Format

« ALTER Error Checking

« CBMM Removal

« Error Message Enhancements

Each of these affects one or all of the sections in the manual: method of
operation, microfiche directory, data areas, and diagnostic aids (in particular,
trace and dump points, error codes and message—to—module cross reference).

In addition, the manual has been updated to reflect maintenance—type
corrections and clarifications.

Summary of Amendments 15
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Catalog Recovery II (RESETCAT)

New LISTCAT Format

ALTER Error Checking

CBMM Removal

A new Access Method Services command, RESETCAT, can be used to
recover catalogs. It allows a user to synchronize a catalog to the level of its
owned volumes.

LISTCAT output is now printed in a new tabular format to improve
readability.

Additional error checking is performed by ALTER to detect imcompatibilities
between the object to be altered and the attributes specified in the command.

Control block manipulation macros for generating, modifying, testing and
displaying the ACB, RPL, and EXLST control blocks are no longer used
during OPEN/CLOSE processing. (Their use in GET/PUT and POINT
operations was removed in the previous release.) Access Method Services
now processes these VSAM control blocks directly.

Error Message Enhancements

DOS/VS Release 31

Catalog errors were previously reported to the user through a message which
contained a return code and a reason code which the user was obliged to look
up in a manual. This improvement provides the user with prose messages to
explain error codes from VSAM catalog management.

This revision reflects the availability of DOS/VS Release 31 and includes
support for:

« Alternate Indexes

« Relative Record Files

o Spanned Records

« User Catalogs

« Catalog Recovery

« Reusable Files

« Miscellaneous Enhancements

Each of these affects one or all of the sections in the manual: method of
operation, microfiche directory, data areas (mostly for new or changed
Function Data Table—FDTs), and diagnostic aids (in particular, trace and
dump points, error codes, and message-to-module cross reference).
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Alternate Indexes

Relative-Record Files

Spanned Records

User Catalogs

Catalog Recovery

Reusable Files

Page of SY33-8564-3
Revised April 29, 1977
By TNL SN24-5550

Alternate indexes have been added for key-sequenced and entry-sequenced
files to provide alternate paths through which to gain access to data. They
change the method of operation diagrams for DEFINE CLUSTER, ALTER,
DELETE, EXPORT, IMPORT and LISTCAT and add diagrams for the new
commands, DEFINE ALTERNATEINDEX, DEFINE PATH, and
BLDINDEX.

The relative-record file brings to three the number of VSAM files. It changes
the method of operation diagram for DEFINE CLUSTER, PRINT, REPRO
and I/0 Adapter.

A record in a key-sequenced or entry-sequenced file is no longer limited by
control-interval size, but can span control intervals. Spanned records change
the method of operation diagram for DEFINE CLUSTER.

User catalogs have been added for increased data integrity and for volume
portability between systems. They have added a method of operation diagram
for the new command, DEFINE USERCATALOG.

The user can specify when he defines a catalog that a catalog recovery area
(CRA) is to be built for it. A CRA contains information that can be used to
recover a damaged catalog. Catalog recovery changes the method of
operation diagrams for DEFINE MASTERCATALOG and DEFINE
USERCATALOG. It adds diagrams for the new commands, LISTCRA,
EXPORTRA, and IMPORTRA.

Files defined as reusable can be reused without deleting and redefining them.
They change the method of operation diagram for DEFINE CLUSTER.

Miscellaneous Enhancements

Relatively minor changes have been incorporated into several Access Method
Services functions. DEFINE includes default key and record size values and
supports an exception exit. REPRO permits copy operations into nonempty
key-sequenced files. IMPORT supports import operations into empty files.
EXPORT allows a variable blocksize for portable files.
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INTRODUCTION

Requirements

Access Method Services is that part of the operating system that performs the
utility-like functions required to establish and manage VSAM (Virtual Storage
Access Method) data sets. (The terms “data set” and “file” are equivalent.
We have used “data set” in this book.) Access Method Services allows you to
define, print, delete, or copy VSAM data sets, build alternate indexes, recover
data and catalog entries in the event of a catalog failure, convert ISAM or
SAM data sets into VSAM data sets, alter or list the entries in a VSAM
catalog, and create portable (or backup) copies. Features of its logic are:

« The processor is organized into executable and non-executable modules.
An executable module contains instructions that can be performed by the
computer. A non-executable module contains nothing that can be
performed by the computer. In Access Method Services all descriptive
information—such as, command descriptors—and static text— such as,
messages—are centralized in non-executable modules. (In Access Method
Services, there is generally a one to one correspondence between modules
and phases. Consequently, this publication generally discusses modules.
One exception is IDCAMS. For more information on IDCAMS, see
“Program Organization.”)

« All external interfaces to Access Method Services are isolated in a small set
of modules. Changing these modules allows this processor to run with
another operating system or with access methods other than those
supported by this release of Access Method Services.

« Each module serves just one purpose and is coded to most efficiently
accomplish that purpose.

This book does not discuss VSAM, its concepts, or its data areas. For a
discussion of VSAM, see the publication DOS/VS LIOCS Volume 4,
VSAM Logic.

The Access Method Services processor accepts commands and sometimes

1 A 1ttt dat + +
input data sets or catalogs. It produces output data sets and/or printed

reports. Details of the commands and the use of Access Method Services are
found in DOS/VS Access Method Services User’s Guide.

This processor requires DOS/VS as its operating system. The processor
executes as a problem program. Virtual storage requirements for the
processor are found in DOS/VS System Generation, GC33-5377.

The Access Method Services Processor

Figure 1 describes the structure of the processor. Figures 2 through 4 describe
in general how the processor functions.

Figure 1 shows the executable elements of the Access Method Services
processor as they form a structure within the operating system. As shown
here, six of the elements form a “‘substructure” that supports the remaining
elements, which form a “‘superstructure.”
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1. The superstructure consists of the FSRs (Function Support Routines). There is one FSR
for each command verb of Access Method Services. Any system interface or I/O
function that is required by one of the FSRs is supplied through the substructure. The
superstructure is thus insulated from the operating system by the substructure.

2. The substructure consists of the Executive, the Reader/Interpreter, the System Adapter,
the I/O Adapter, the Text Processor, and the Debugging Aids. The Executive routes
control between the other components of Access Method Services—specifically,
between the Reader/Interpreter and the FSRs. The Reader/Interpreter translates the
commands for Access Method Services into an internal form, called the FDT (Function
Data Table). The System Adapter similarly provides all system interfaces for the
processor. The I/0 adapter issues all 1/0 operations at the behest of any other routine
in Access Method Services. The Text Processor prepares all printed materials, whether
simple messages or listings, that are required to fulfill a command. The Debugging Aids
writes diagnostic information when requested.

3. The operating system supports the Access Method Services processor, just as the
substructure supports the superstructure (the FSRs). However, the FSRs execute in total
independence of the actual operating system in which Access Method Services is
running. All requests for system services or I/O are made to the substructure, which
receives the request and issues the appropriate request to the operating system. Thus
additional access methods can be easily supported by Access Method Services, by
merely augmenting the I/O Adapter appropriately. Access Method Services can be run
in a different host operating system by changing the System Adapter and the 1/0
Adapter to match the new host.

Figure 1. The Structure of the Access Method Services Processor

Following the flow of logic reveals more of the processor than the structure of
executable modules. Figure 2 and the two which follow show the sequence in
which modules execute, important internal tables, and how non-executable
modules are used.
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Figure 2. Initialization of Access Method Services

The System Adapter is the external entry and exit point for Access Method
Services. At entry time, the GDT (Global Data Table) is built by the System
Adapter. The GDT is always passed as a parameter when any internal module
is called, and through the GDT can be found the entry point for any service
supplied by the substructure. The GDT contains the addresses for the various
services provided by the System Adapter, the I/O Adapter, and the Text
Processor. The GDT also points to historical data areas that are built and
maintained by various processor substructure modules.

Control passes from the initialization effected by the System Adapter to the
Executive. Figure 3 shows this transfer of control, and details the parsing
operation of the processor.
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1. The Executive calls the Reader/Interpreter, which reads a command from the input
stream. The I/0O Adapter performs the actual read at the behest of the
Reader/Interpreter; the address for the “‘get” service is found in the GDT.

2. To parse the command, the Reader/Interpreter compares it against a special table
called a Command Descriptor. This Command Descriptor forms a non-executable
phase, and is loaded from the core image library by a service of the System Adapter.
There is a Command Descriptor for each possible verb to be recognized by Access
Method Services. This Command Descriptor specifies each possible keyword, its
permitted range of values, and any other information that is needed to parse and
interpret the command.

3. Asacommand is parsed, certain messages may be issued. To format these messages,
the Text Processor is invoked (again through the GDT). The Text Processor determines
the format of printed material and the text of fixed messages by using Text Structures.
These Text Structures are also non-executable phases (loaded by the System Adapter
when needed), and they describe page layout, static portions of the text, headings,
footings, and other details of the printed page. Once a line of message is formatted, the
1/0 Adapter writes the line to the print file.

4. As acommand is parsed, the Reader/Interpreter builds an FDT (Function Data Table)
from the values that it finds. The FDT is an encoded representation of the user’s
command. The FDT is passed back to the executive as the results of the parse. The
Executive in turn passes the FDT to the appropriate FSR for processing.

5. Control returns to the Executive, along with the FDT and the name of the FSR needed
to process this command. Figure 4 depicts the FSR in action.

Figure 3 (Part 2 of 2). Reading and Parsing a Command
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. The command at this point in time is described in the FDT. The FDT is an internal

encoding of the original cgmmand, in a rigorous format with the values for all possible
parameters in a prescribed order.

. Any data sets or user catalogs required for this particular function are accessed through

the I/0 Adapter. The address of this service is found in the GDT.

Any printed output is prepared by the Text Processor, whose addresses are also found
in the GDT. Static text and page layout instructions are found in the Text Structures,
which are loaded by the System Adapter.

Finally, all output is produced by another of the services of the I/O Adapter.

Control returns to the Executive. If more commands remain, the Reader/Interpreter
repeats its procedure, followed by the appropriate FSR. Control is routed back and
forth between the Reader/Interpreter and the FSRs by the Executive in this fashion
until all commands have been processed.

Figure 4. Performing a Function
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Naming Conventions

The Access Method Services processor is named IDCAMS. The names of all
modules that form this processor are seven or eight characters long, and begin
with the characters IDC. The remaining characters of the name relate to its
use. Executable modules and Command Descriptors have seven-character
names, while Text Structures have eight-character names.

The modules of the processor are grouped by their functional relationship.
Each of these relationships is indicated by a two-character mnemonic
identifier, which appears as characters 4 and 5 of the module name. These
identifiers are listed in the following table:

AL ALTER FSR PM PARM FSR

Bl BLDINDEX FSR PR  PRINT FSR

CD Command Descriptor RC EXPORTRA FSR

DB Debugging Facility RI  Reader/Interpreter

DE DEFINE FSR RM IMPORTRA FSR

DI NonVSAM Access RP REPRO FSR
Method macros | RS RESETCAT FSR

DL DELETE FSR SA  System Adapter

EX Executive TP  Text Processor

10 1/0 Adapter TS  Text Structure

LC LISTCAT FSR VY VERIFY FSR

LR LISTCRA FSR XP EXPORT FSR

MP IMPORT FSR

The remaining characters of a module name indicate the function of that
module. Two numeric digits are used for the name of a module and the entry
point of a single-entry module. Two alphabetic characters indicate an entry
point in a multiple-entry module. Thus the name “IDCPRO01” is the name of
the first module for the PRINT FSR, and “IDCPRO01” is the only entry point
to that module. “IDCSA02” is the second module for the System Adapter,
and “IDCSAGS” is the entry point in that module for the “get space” service.

The last two characters of a Command Descriptor are the mnemonic identifier
for the FSR for that Command Descriptor. Similarly, Text Structure names
end with the FSR mnemonic identifier and a single digit (to allow for multiple
Text Structures per FSR). For example the three modules for PRINT are:

IDCPRO1 PRINT FSR module
IDCCDPR  PRINT Command Descriptor
IDCTSPRO First Text Structure for PRINT

Names for processor-wide data structures and fields are six characters long.
The first three characters identify the structure. The last three characters
indicate the function of the field. (In this publication, the data areas are often
referred to by the first three characters.) Values for a field (for example, a bit
in a flag field) have names that are eight characters long. The last two
characters of a value indicate the meaning of that value. For example,
“IOCDSOQ” is a field of the I/O Communications Structure that defines the
data set organization. One of its bits is named “IOCDSOAM,” which means
that this bit signifies a VSAM organization.

Local names used internally by only one subcomponent follow no
processor-wide conventions.
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Character Code Dependencies

Most of the character dependencies of this processor are isolated in the
Command Descriptor modules and the Text Structure modules. For example,
all input text is translated by referring to the Command Descriptor modules,
and all output text is controlled by the Text Structure modules and a
parameter defining the output graphics.

Most of the executable modules of the processor have no character
dependencies. However, some modules of the Reader/Interpreter and the
Text Processor have character dependencies. Such character dependencies are
identified in the prologue of each module.

The character set used at execution time must be equivalent to that used
during assembly of the character-dependent modules. The IBM-supplied
version of these modules assumes EBCDIC character representations. If a
different character representation is to be used during execution, then the
character-dependent modules must be re-assembled.
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METHOD OF OPERATION

This chapter contains method of operation diagrams for each element within
the substructure and superstructure of Access Method Services. Following
each diagram is an extended description of the processing steps and the name
of the modules and procedures used to perform each step within the diagram.
Using these names, you can go either to the chapter ‘“‘Microfiche Directory”
or to the microfiche itself for more information.

The following legend explains the symbols used throughout this chapter.

:> Data flow

’ Flow of control, entry and exit points

m Data flow when existing data has been altered

. > . On page connector

——'! > Off page connector

—_— Pointer to more information

Method of Operation 27
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Access Method Services Overview
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Diagram 1.0. Access Method Services Initialization Overview

INPUT
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Services Invoker

PROCESSING

Register 1

JE=—
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f Options

' DD Name
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}$1/0 List

1. Initializes System Adapter
See Diagram ——D

2. Initializes 1/0 Adapter.
See Diagram

3. Initializes text lines.
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5. mitializes page controls.
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Extended Description Diagram 1.0

IDCSA01
Procedure: IDCSAO1

1

The System Adapter receives control from the invoker
from either an EXEC statement or from a program.
The System Adapter sets up the GDT, trace tables,
and the System Adapter Historical Data Area. The
System Adapter obtains storage for modules that are
continuously used such as the System Adapter and the
1/0 Adapter. Diagram 1.1 shows System Adapter
initialization in detail.

IDCEX02
Procedure: IDCEX02

2

IDCEXO02 issues the UIQOINIT macro to cause the [/O
Adapter to initialize. The I/O Adapter initializes its
Historical Data Area. IDCIOIT saves the addresses of
alternate DD name list if supplied by the invoker.
Diagram 1.2 shows I/O Adapter initialization in
detail.

IDCEX02
Procedure: IDCEX02

3

IDCEXO02 issues a UESTS macro instruction to set up
the Print Control Table, PCT. The address for the
Text Processor Historical Data Area is in the
GDTTPH field of the GDT. Since GDTTPH contains
zero, the text processor builds the primary PCT.

IDCEX02
Procedure: IDCEX02

4

IDCEXO02 issues a COMRG macro instruction to get
the address of the partition communication region. It
then extracts the value of “*SYSLST lines per page”
from displacement 78 and uses this value in a UREST

macro instruction to establish the SYSLST page depth.

IDCEX02
Procedures: IDCEX02, SCANPARM

5

If the invoker supplied a starting page number in the
parameters, IDCEXO02 issues a UREST macro
instruction to set the page number. Control is given to
the R/I to process the input as well as any parameters
supplied on the EXEC statement that invoked Access
Method Services.

0SSS-PTNS INL 49
LL61 ‘67 111dy pasiAay
£-49$8-€€AS Jo 28ed



91307 SI0IAIIS POYII §S3OV SA/SOA +E

Diagram 1.1. System Adapter Initialization

INPUT

Register |

{ Options

{DD Name
fPage Number
$1/0 List

From Access Method Services Invoker

PROCESSING

OUTPUT

Parameter List :_————J‘>

Obtains storage.

Initializes the GDT.

Initializes storage table.

Initializes trace tables.

Initializes Historical Data Area.

Establishes save area.

GDT

GDTHDR | GDTPRM
GDTTR1 |GDTTR2 |

GDTSAH |GDTABH

{ Umacro entry point

AUTOTBL

Inter-Module Trace Table

I ]

Intra-Module Trace Table

System Adapter
Historical Data Area

Save Area
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Extended Description for Diagram 1.1
IDCSAO01
Procedure: IDCSAO1

1 IDCSAO1 issues a GETVIS instruction to obtain space
for the following tables:

Global Data Table, GDT
Inter-Module-Trace Table
Intra-Module-Trace Table
System Adapter Historical
Data Area

« Storage Table, AUTOTBL

If the initial GETVIS fails, IDCSAOQ!1 issues an ABOR
and returns to the invoker of Access Method Services.

o o o o

IDCSA01
Procedure: IDCSAOQ1

2 IDCSAOI1 puts the chatacters ‘GDTHb’ in the first four
bytes of the GDT. It puts the address of the invoker’s
parameter list, which is in Register 1, in the GDTPRM
field of the GDT. IDCSAOQI1 puts the address of the
System Adapter Historical Data Area in GDTSAH. It
also puts the address of the Inter-Module-Trace Table
in GDTTRI1 and the address of the
Intra-Module-Trace Table in GDTTR2. IDCSAO1 puts
the address of the System Adapter save area in
GDTABH. Additionally it puts addresses for the
processor-defined macro instructions, called
U-macros, in the GDT. All remaining fields of the
GDT contain zeros.

IDCSAO1
Procedure: IDCSAO1

3 Rather than obtaining new storage each time
IDCSAQ2, IDCSAO03, IDCTPO1, or IDCIOOI is called,
the System Adapter issues one GETVIS macro for
each module and saves the storage address in the
Storage Table, AUTOTBL. When one of the modules
is called, it calls the PROLOG routine that returns the
address of the storage obtained for the module during
System Adapter initialization. The storage address for
IDCSAO03, however, is kept in the GDTSPR field of
the GDT because IDCSAOQ3 contains the PROLOG
routine code and needs to get its storage without using
the PROLOG routine.

IDCSAO01
Procedure: IDCSAO1

4 IDCSAOI initializes the Inter- and Intra-Module-Trace
tables to blanks. It places the characters ‘bINTERbBb’
and ‘BINTRADBYH’ before the respective tables. It also
puts the characters ‘SAO1’ in the Inter-Module-Trace
Table and in the save area provided by the Access
Method Services invoker.

IDCSA01
Procedure: IDCSAO01

5 IDCSAOI sets the first UGPOOL storage area pointer
in the System Adapter Historical Data Area to zero. It
sets the last UGPOOL storage area pointer to the
address of the first UGPOOL area pointer.

IDCSAO01
Procedure: IDCSAO1

6 The System Adapter saves the current values of its
registers in a save area pointed to by the GDTABH
field in the GDT. The UABORT routine uses the
register values to establish addressability before
processing. Control goes to Diagram 1.0, step 2.
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Diagram 1.2. 1/0 Adapter Initialization — UIOINIT Macro

INPUT
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OUTPUT
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GDTIOH

IODATA

IODEOD | 1I0DOSS

IODXTN | 10DSO

IODADD | IODAEI

Register 15

l 0
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Extended Description for Diagram 1.2

IDCIO01
Procedure: IDCIOIT

1

The I/0O Adapter issues a UGPOOL to obtain storage
for its Historical Data Area—IODATA. IDCIOIT
puts the IODATA address in the GDTIOH field in the
GDT. If storage is not obtained from either
UGPOOL, the I/O Adapter issues a UABORT to
terminate the processor.

IDCIOO0t
Procedure: IDCIOIT
2 The I/0 Adapter initializes IODATA. If the Access

Method Services invoker supplied filenames for the
system data sets, IDCIOIT puts the address of those
filenames in the IODADD field of IODATA (this
code is for compatibility with OS/VS; alternate
filenames for system data sets cannot be used in
DOS/VS). If the invoker supplied the address a list of
his own I/0 programs, IDCIOIT puts that address in
IODXTN. IDCIOIT puts the address of the Access
Method Services End-of-Data routine in IODEOD. It
puts the address for a synad routine for nonVSAM
input data sets in IODOSS and the address for a synad
routine for nonVSAM output data sets in IODSO. It
also puts the address of the End-of-Data routine for
VSAM data sets in IODAEIL

IDCIO01
Procedure: IDCIOIT
3 IDCIOIT initializes the IODSID to the characters

‘1000’. The I/0 Adapter uses this identifier to keep
track of data sets. UOPEN gives the first data set the
1/0 Adapter is required to open the identification of
1001, the second 1002, and so on. The identification
appears at the beginning of the storage area for each
data set. IDCIOIT puts a return code of zero in
Register 15 and gives control to Diagram 1.0, step 3.

ATuQ padueireay I1xa],
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Extended Description for Diagram 2.0
IDCRIO1
Procedwre: RIINIT

1 If entrance is from Initialization, processing continues
with step 2. If entrance is from Executive Controlled
Termination, processing continues with step 3.

2 RIINIT initializes the Reader/Interpreter Historical
Data Area, HDAREA. RIINIT loads the command
descriptor name table, IDCRILT, and the modal
command name table, IDCRIKT. RIINIT opens the
input data set, SYSIPT, and RIINIT prepares the
parameters from the EXEC statement for scanning, if
they exist. Diagram 2.1 shows the initialization
procedure in detail.

IDCRIO1

Procedwres: GETNEXT, MODALSET, MODALIF,
MODLELSE

3 GETNEXT reads and processes modal commands
until a functional command is encountered. The
execution of the functional command depends on the
results from the modal commands. However, every
command is completely checked for syntax errors
whether or not it is executed. Diagram 2.2 shows
obtaining a command in detail.

IDCRI0O2
Procedwre: IDCRI02

4 IDCRIO2 loads the command descriptor for the
functional command to be scanned. IDCRI02
initializes the Function Data Table, FDT. Diagram 2.3
shows the preparation for command scanning in
detail.

IDCRIO1

Procedures: SCANCMD, KWDPARM, PCSPARM,
INREPEAT, BUILDFDT, CONVERT, GETSPACE,
DSIDCHK, ERROR1, ERROR2

5§ SCANCMD and BUILDFDT check the functional
command for correctness. If the command is
incorrect, ERROR1 or ERROR2 writes an error
message. BUILDFDT and INREPEAT complete the
FDT for correct commands. Diagram 2.4 shows the
command scanning in detail.

IDCRI03
Procedure: IDCRIO03

6 IDCRIO3 deletes the work tables and temporary
storage. If the command is to be executed, control is
given to Executive Controlled Termination which
gives control to the Function Support Routine, FSR,
that executes the command. If the command is not to
be executed due to syntax errors or due to the results
of a modal expression, control returns to step 3 to get
the next command. If the error is severe, control
returns to Executive Controlled Termination,
Diagram 4.0, with an indication that the processor
cannot continue. Diagram 2.5 shows termination
processing in detail.



918077 $301AI2S POYIDI SSIOV SA/SOA T¥

INPUT

Register 1

EXEC Parameters

{ GDT

{ FDT UGPOOL ID
{ MAXCC
f LASTCC

-

IDCRILT
IDCRIKT

SN—”’

SYSIPT
Data Set

GDT

GDTPRM

TLength ] Options ]

Diagram 2.1 Reader/Interpreter Initialization

From Diagram 2.0

PROCESSING

OUTPUT

=

V_V

1. Obtains storage for and initializes
HDAREA.

2. Loads IDCRILT.

3. Loads IDCRIKT.

4. Opens input data set.

5. Checks parameter options.

6. Prcpares to scan parameters.

——

|

GDT

GDTRIH

HDAREA

LEFTMGN

RIGHTMGN

LOADTPTR

KWDTPTR

MODLFLGS

IDCRIKT

L

IDCRILT

L

Parameter Options

—

Verb Name ‘PARM’

Q

TParameler Options j




£y uone1adQ jo poyPW

Extended Description for Diagram 2.1

IDCRIO1
Procedure: RIINIT

1 RIINIT obtains storage for HDAREA and sets the left
margin field to 2 and the right margin field to 72. A
user changes the margins using a PARM command.
RIINIT initializes the rest'of HDAREA to zero. If
RIINIT cannot obtain storage, control is given to
Reader/Interpreter Termination, Diagram 2.5, with
an indication that causes the processor to end.

IDCRIO1
Procedure: RIINIT

2 RIINIT loads the command name table, IDCRILT,
and places the address of IDCRILT in the
LOADTPTR field in HDAREA. IDCRILT contains
the name of each verb and corresponding command
descriptor.

IDCRIO1
Procedure: RIINIT

3 RIINIT loads the modal name table, IDCRIKT and
places the address of IDCRIKT in the KWDTPTR
field in HDAREA. IDCRIKT contains modal
command keyword and verb name symbols, plus the
length of each symbol.

IDCRIO1
Procedure: RIINIT

4 RIINIT opens the input data set which has a default
filename of SYSIPT. If SYSIPT cannot be opened,
control is given to Reader/Interpreter termination,
Diagram 2.5, with an indication that causes the
processor to end.

IDCRIO1
Procedure: RIINIT

5 The Reader/Interpreter checks for parameters
supplied before SYSIPT is read. The invoker may
supply parameters by putting them in the EXEC job
control statement. Parameters may also be supplied
through the data the user provides to the processor at
the time the user’s program invokes Access Method
Services. If parameters are supplied, the GDTPRM
field of the GDT contains the address of a fullword
that contains the address of the parameters. The first 2

bytes of the parameters is the total length of the
parameters. If no parameters are supplied, the length
ficld is zero.

IDCRIO1
Procedure: RIINIT

6 The parameters are printed on SYSLST and are
treated as the parameters for a PARM command. The
symbol for PARM in IDCRIKT is supplied as the verb
name and the options are scanned by the
Reader/Interpreter just as though a PARM command
had been encountered in SYSIPT. After the pseudo
PARM command is executed by the PARM FSR,
Executive Controlled Termination gives
Reader/Interpreter control-to read the first command.
Control goes to Diagram 2.2 to get the first command.
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Diagram 2.2. Reader/Interpreter Get Next Command
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Extended Description for Diagram 2.2

IDCRIO1

Procedures: GETNEXT, GETRECRD, NXTFIELD,
NEXTCHAR

1 GETRECRD reads SYSIPT to get an input record and
writes each input record on SYSLST. GETNEXT
locates the verb on the input record and checks it
against the symbols for the modal verbs IF, ELSE,
SET, DO, and END in IDCRIKT. If a match is found,
the verb is a correct modal verb and processing
continues to step 2. If a match is not found, the verb is
assumed to be a functional verb and processing goes to
step 3.

IDCRIO1

Procedures: GETNEXT, MODALIF, MODLELSE,
MODALSET

2 GETNEXT sets condition codes and the MODLFLGS
field in HDAREA depending on the modal command.
Control returns to step 1 to get the next command.
The modal commands are shown in detail in the
following diagrams:

IF-THEN, Diagram 2.2.1

ELSE, Diagram 2.2.2
SET, Diagram 2.2.3
DO, Diagram 2.2.4
END, Diagram 2.2.5

IDCRIO1
Procedure: GETNEXT

3 GETNEXT checks the MODLFLGS field in
HDAREA to determine if the function command
should be executed. If the functional command is not
to be executed, GETNEXT sets a flag. Every
command is completely checked for syntax errors
whether or not it is to be executed. If the functional
command finishes an IFMTHEN command,
GETNEXT subtracts 1 from the number of nested
IF—THEN commands and sets MODLFLGS for the

finished IFTHEN command to zero. The functional
commands are shown in detail in the following
diagrams:

ALTER, Diagram 3.1
BLDINDEX, Diagram 3.11
DEFINE, Diagram 3.2
DELETE, Diagram 3.3
EXPORT, Diagram 3.4
EXPORTRA, Diagram 3.13
IMPORT, Diagram 3.5
IMPORTRA, Diagram 3.14
LISTCAT, Diagram 3.6
LISTCRA, Diagram 3.12
PARM, Diagram 3.7
PRINT, Diagram 3.8
REPRO, Diagram 3.9
RESETCAT, Diagram 3.15
VERIFY, Diagram 3.10

Control goes to Diagram 2.4 to scan the command.
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Diagram 2.2.1. Reader/Interpreter IF-THEN Modal Command
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Extended Description for Diagram 2.2.1
IDCRIO1
Procedure: MODALIF

1

The value in the NESTLVL field of HDAREA is used
as an index to the MODLFLGS field for the current
IF—THEN command and the THEN and ELSE
clauses that belong to the IFTHEN. MODALIF
adds 1 to the number of nested IF commands in
NESTLVL. There is one set of modal flags in
HDAREMA for each level of IFTHEN commands.
The new level of MODLFLGS is initialized to zero.
To see if too many IF—THEN commands are nested,
MODALIF compares the number of nested
IF—THEN commands to the number permitted, 10.

When a syntax error is detected, MODALIF sets
LASTCC to 16, and control is given to
Reader/Interpreter termination, Diagram 2.5, to
cause the Executive to terminate the processor.

IDCRIO1

Procedures: MODALIF, PACKCVB, NXTFIELD,
NEXTCHAR

2

MODALIF compares the characters following the IF
with the symbols for LASTCC and MAXCC in
IDCRIKT. MODALIF compares the operator with all
possible operators (LT, GT, EQ, NE, GE, LE, =,
-=,>, &, >=, <=). PACKCVB converts the decimal
value following the operator to binary. If any errors
are detected, the syntax error procedure in step 1 is
followed.

IDCRIO1
Procedure: MODALIF

3

MODALLIF sets the THENFLAG to 1 to indicate that
the THEN clause of the IFTHEN command is being
processed. MODALIF compares the value of
LASTCC or MAXCC with the number in the
IF—THEN command and 