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Preface

This manual describes configuration and management of Adapters.

Documentation Conventions

The following conventions apply throughout this manual:

Convention

Description

THIS TYPEFACE Ofr
this typeface

Denotes syntax that you must enter exactly as shown.

this typeface

Represents a placeholder (or variable) in syntax for a value that
you or the system must supply.

underscore Indicates a default setting.

this typeface Represents a placeholder (or variable), a cross-reference, or an
important term. It may also indicate a button, menu item, or
dialog box option you can click or select.

this typeface Highlights a file name or command.

Key + Key Indicates keys that you must press simultaneously.

3

Indicates two or three choices; type one of them, not the
braces.

Indicates a group of optional parameters. None are required,
but you may select one of them. Type only the parameter in
the brackets, not the brackets.

Separates mutually exclusive choices in syntax. Type one of
them, not the symbol.

Indicates that you can enter a parameter multiple times. Type
only the parameter, not the ellipsis points (...).

Indicates that there are (or could be) intervening or additional
commands.

iWay Adapter Administration for UNIX, Windows, OpenVMS, 0S/400, OS/390, and z/OS




Related Publications

Related Publications

To view a current listing of our publications and to place an order, visit our World Wide Web
site, http://www.iwaysoftware.com. You can also contact the Publications Order
Department at (800) 969-4636.

Customer Support

Do you have questions about iWay Adapters?

Call Information Builders Customer Support Service (CSS) at (800) 736-6130 or (212) 736-
6130. Customer Support Consultants are available Monday through Friday between 8:00
a.m. and 8:00 p.m. EST to address all your iWay Data Adapters questions. Information
Builders consultants can also give you general guidance regarding product capabilities and
documentation. Please be ready to provide your six-digit site code (xxxx.xx) when you call.

You can also access support services electronically, 24 hours a day, with InfoResponse
Online. InfoResponse Online is accessible through our World Wide Web site, http://
www.informationbuilders.com. It connects you to the tracking system and known-problem
database at the Information Builders support center. Registered users can open, update,
and view the status of cases in the tracking system and read descriptions of reported
software issues. New users can register immediately for this service. The technical support
section of www.informationbuilders.com also provides usage techniques, diagnostic tips,
and answers to frequently asked questions.

To learn about the full range of available support services, ask your Information Builders
representative about InfoResponse Online, or call (800) 969-INFO.

Information You Should Have

To help our consultants answer your questions most effectively, be ready to provide the
following information when you call:

*  Your six-digit site code (xxxx.xx).
+  Your iWay Software configuration:

+  TheiWay Software version and release. You can find your server version and release
using the Version option in the Web Console. (Note: the MVS and VM servers do not
use the Web Console.)

+  The communications protocol (for example, TCP/IP or LU6.2), including vendor and
release.

+  The stored procedure (preferably with line numbers) or SQL statements being used in
server access.

«  The database server release level.
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« The database name and release level.
«  The Master File and Access File.
+  The exact nature of the problem:

+  Arethe results or the format incorrect? Are the text or calculations missing or
misplaced?

+  The error message and return code, if applicable.
+ Isthis related to any other problem?

+  Has the procedure or query ever worked in its present form? Has it been changed
recently? How often does the problem occur?

«  What release of the operating system are you using? Has it, your security system,
communications protocol, or front-end software changed?

« Is this problem reproducible? If so, how?

+  Have you tried to reproduce your problem in the simplest form possible? For example,
if you are having problems joining two data sources, have you tried executing a query
containing just the code to access the data source?

+ Do you have a trace file?

+  How is the problem affecting your business? Is it halting development or production?
Do you just have questions about functionality or documentation?

User Feedback

In an effort to produce effective documentation, the Documentation Services staff
welcomes your opinions regarding this manual. Please use the Reader Comments form at
the end of this manual to relay suggestions for improving the publication or to alert us to
corrections. You can also use the Documentation Feedback form on our Web site, http://
www.iwaysoftware.com.

Thank you, in advance, for your comments.
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iWay Software Training and Professional Services

iWay Software Training and Professional Services

Interested in training? Our Education Department offers a wide variety of training courses
for iWay Software and other Information Builders products.

For information on course descriptions, locations, and dates, or to register for classes, visit
our World Wide Web site (http://www.iwaysoftware.com) or call (800) 969-INFO to speak to
an Education Representative.

Interested in technical assistance for your implementation? Our Professional Services
department provides expert design, systems architecture, implementation, and project
management services for all your business integration projects. For information, visit our
World Wide Web site (http://www.iwaysoftware.com).
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CHAPTER 1

Introduction to iWay Adapters

Topics: In client/server architecture, adapters enable clients to
+ Functions of an Adapter manage data from virtually any data source, and on any
operating system, through the use of SQL statements.

* DataManagement The client generates requests for data residing on the

+  Metadata Services With SQLENGINE | server. The server acts as a source of data, and can accept
SET requests from multiple clients for data access and

manipulation. Client/server architecture divides a

traditional single system into a front-end and a back-end.

The workload is distributed between the client and the

server. Communications software establishes the link

between client and server, and interfaces to the desired

communications protocol.

- Additional Master File Attributes

A client application uses SQL as the standard access
language for requests to all relational and non-relational
data. Depending on the environment—that is, the
hardware and software employed throughout the
enterprise—an applicable communications protocol
transmits the request for data to the server, and then
returns the answer set to the client.

The server in client/server architecture is used for data
access and manipulation. The server receives a request for
data, processes it, and returns an answer set or message to
the client. Adapters are among the various subsystems that
comprise a server.
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Functions of an Adapter

In this section:

How an Adapter Works

Processing SQL Requests

Relational and Non-Relational Adapters

Supported Adapters

The server uses adapters to access data sources. The server receives SQL requests from the
client and passes them to the adapter in a standard format. The adapter takes the request,
transforms it into the native data manipulation language (DML), and then issues calls to the
data source using its API. In this way, the adapter insulates the server from details of the
data source. An application can issue SQL statements or call stored procedures.

Adapters are available for many data sources. Every adapter is specifically designed for the
data source that it accesses, and, as a result, is able to translate between SQL and the DML
of the data source. Adapters provide solutions to product variations, including product
differences in syntax, functionality, schema, data types, catalogs, data representations,
message processing, and answer set retrieval.

How an Adapter Works

The adapter manages the communication between the data interface and the data source,
passing data management requests to the data source and returning either answer sets or
messages to the requestor.

To perform these functions, the adapter:
1. Translates the request to the applicable DML.

2. Attaches to the targeted data source, using standard attachment calls. The adapter
then passes the request to the data source.

The data source processes the request.

4. The results or error conditions are returned to the client application for further
processing.
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Processing SQL Requests

A server can be configured to behave in different ways upon receipt of SQL requests from a
client application. A server handles SQL requests for data in the following ways, as
illustrated in the diagram:

SQL Statements
Valid SQL Valid Dialect-Specific SGL

SQOL Translation Services

! DML Dialect SQL
1 Generation Translation Passthru

SQL Passthru Services

+  Direct Passthru. When Direct Passthru is enabled, the server passes SQL requests
directly to the specified RDBMS for processing. The name of the targeted RDBMS (the
database engine) is supplied in the server profile or, in some cases, by the client
application. A Full-Function or Hub Server can operate temporarily in Direct Passthru
mode when invoked by a client application. The user is responsible for activating and
deactivating Direct Passthru as needed. Direct Passthru is described in more detail in
the SQL Reference manual.

+ SQL Processing. When the database engine is not set in the server profile or supplied
by a client application, Direct Passthru is not enabled. Instead, a Hub or Full-Function
Server invokes its default behavior: it accepts the incoming SQL request and verifies
that it is valid. Then the server determines if it can process the incoming SQL request:

+ Ifthe request meets certain requirements, the server passes it directly to the
RDBMS for processing. This is called Automatic Passthru. Automatic Passthru is
described in more detail in the SQL Reference manual.

+ If the syntax of the request does not conform to the syntax of the RDBMS, the
server translates the request into internal DML and passes it to the adapter. The
adapter generates adapter-specific DML and passes the request to the RDBMS for
processing. This is called SQL translation. SQL translation is described in more
detail in the SQL Reference manual.

iWay Adapter Administration for UNIX, Windows, OpenVMS, 0S/400, 0S/390, and z/OS 1-3



Functions of an Adapter

Relational and Non-Relational Adapters

Adapters can retrieve answer sets from both relational and non-relational data sources.
Since the architectures of relational and non-relational data structures vary, the relational
and non-relational adapters adjust for these differences. For example, relational adapters
are designed to handle data sources that contain data in rows and columns in tables, while
non-relational adapters are designed to accommodate the architecture of each distinct
data source, for instance, a hierarchical or network data source, or a sequential or indexed
file system.

The following table lists key features of relational and non-relational adapters:

Relational Non-Relational
Feature Adapters Adapters
DEFINE (virtual field) in Master File Yes Yes
Access Control Yes Yes
Transaction Management Commands Yes No

Relational and non-relational adapters:

Allow the data source to perform the work required to join, sort, and aggregate data.
Therefore, the volume of data source-to-server communication is reduced, resulting in
better response times for users. The adapter tries to optimize the queries as best it can.

Communicate with the data source through DML statements. You can view these DML
statements with traces provided by the trace facilities. These traces are helpful for
debugging your procedure or for adapter performance analysis. Note that traces:

«  Are common for all relational adapters.

«  Vary for non-relational adapters to accommodate the differences in data structures
and DML calls.

Support both DEFINE (virtual) fields and DBA.

Relational adapters include a variety of COMMIT, connection, and thread control
commands that enable Database Administrators to control the opening and closing of
connections and choose when to commit or rollback transactions. This level of
transaction control is not supported by non-relational adapters. In Full-Function Server
mode, COMMIT/ROLLBACK will be propagated to all relational data sources local to the
server. If the hub is active, a COMMIT will be issued against remote data servers as well.
All PREPARE handles are cleared (this is a Broadcast COMMIT).
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To address these similarities and differences, the Server Administration manual contains:

*  General components with information that is common to all adapters, as well as
information that is common either to all relational or to all non-relational adapters.

+  Customized components with information that applies to specific adapters.

Supported Adapters
The following table lists supported adapters:

Windows

UNIX-Based Computers

Adabas/C

CICS Transactions

Adabas Stored Procedures

C-ISAM (Informix and Micro Focus)

CICS Transactions

DB2

C-ISAM (Informix, Micro Focus)

Enterprise Java Beans

DB2/2

Essbase

Enterprise Java Beans

Flat Files

Essbase IMS Transactions
FOCUS Informix

Flat Files Ingres

IMS Transactions JDBC

Informix Lawson

Interplex (DMS/RDMS 2200/1100)

Microsoft SQL Server

JDBC

MQSeries

Lawson

Oracle E-Business Suite

Microsoft Access

PeopleSoft World

Microsoft SQL Server

PeopleSoft EnterpriseOne

Microsoft Analysis Server Progress
MQSeries Red Brick
MySQL SAP BW
Nucleus SAPR/3
ODBC Siebel

iWay Adapter Administration for UNIX, Windows, OpenVMS, 0S/400, 0S/390, and z/OS
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Windows

UNIX-Based Computers

Oracle

Sybase ASE

Oracle E-Business Suite

Sybase IQ

PeopleSoft

Teradata

PeopleSoft World

UniVerse

PeopleSoft EnterpriseOne

Web Services

Progress

XML

Red Brick

SAP BW

SAPR/3

Siebel

Sybase ASE

Sybase IQ

Tamino

Teradata

UniVerse

Web Services

XML
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0S/390 and z/0S OpenVMS 0S/400

Adabas Adabas/C CICS Transactions
Adabas Stored Procedures | CICS Transactions DB2

CA-IDMS/DB Flat Files DBFILE
CA-IDMS/SQL IMS Transactions Enterprise Java Beans
CICS Transactions Ingres Flat Files
DATACOM/DB Lawson JDBC

DB2 Digital Standard Mumps Lawson

Enterpise Java Beans Oracle Microsoft SQL Server
Essbase Oracle E-Business Suite MQSeries

Flat Files PeopleSoft World PeopleSoft World
IMS/DB PeopleSoft EnterpriseOne PeopleSoft EnterpriseOne
IMS Transactions Progress Siebel

Information Manager Rdb Web Services
Informix RMS XML

JDBC Web Services

Lawson XML

Microsoft SQL Server

Millennium

MODEL 204

MQSeries

Oracle

PeopleSoft

PeopleSoft World

PeopleSoft EnterpriseOne
SAP BW
SAPR/3
Supra
System 2000
Teradata
TOTAL

VSAM

VSAM CICS
Web Services
XML
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Data Management

In this section:

Describing Data Sources

Processing Requests

Master File

Access File

Primary Key

Creating Virtual Fields
Cross-Century Dates

Cross-Century Dates SET Commands

Master File Syntax

As you manage your data, you may be required to modify your server and communications
configuration files. The first step is understanding how and where data is described and the
roles of the server and adapters in managing the processing flow.

Describing Data Sources

In order to access a table or view, you must first describe it using two files: a Master File and
an associated Access File.

Master Files and Access Files can represent an entire table or part of a table. Also, several
pairs of Master and Access Files can define different subsets of columns for the same table,
or one pair of Master and Access Files can describe several tables.

Note: In these topics, the term table refers to both base tables and views in data sources.
The Master File describes the columns of the data source table using keywords in
comma-delimited format. The Access File includes additional parameters that complete the
definition of the data source table. Some adapters require both files to fulfill queries, and to
build the DML to access the non-SQL data sources.
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Master File
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Requests

When requests are processed, control is passed from the server to an adapter and back.
During the process, selected information is read from the Master and Access Files as
described below.

The server processes a request as follows:
1. Therequest is parsed to identify the table.
2. The Master File for the table is read.

3. The SUFFIX value in the Master File is checked (SUFFIX indicates the type of data
source).

4. Controlis passed to the appropriate adapter.
The adapter then:
5. Locates the corresponding Access File.

6. Uses the information contained in the Master and Access Files to generate the DML
statements (if necessary) required to accomplish the request.

7. Passes the DML statements to the data source.
8. Retrieves the answer set generated by the data source.
9. Returns control to the server.

Depending on the requirements of the request, additional processing may be performed
on the returned data.

In this section:

MISSING Attribute

How to:

Specify a File Declaration in a Master File
Specify a Segment Declaration in a Master File

Specify a Field Declaration in a Master File

A Master File describes a logical data source. A logical data source can be made up of one or
more physical data sources of the same type. Each segment is a physical data source.

Administration for UNIX, Windows, OpenVMS, 0S/400, 0S/390, and z/OS 1-9
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Syntax:

Master Files contain three types of declarations:

Declaration Type Description

File Names the file and describes the type of data source.
Segment Identifies a table, file, view, or segment.

Field Describes the columns of the table, view, or fields in the file.

The following guidelines apply:
+ Adeclaration consists of attribute-value pairs separated by commas.

+  Each declaration must begin on a separate line. A declaration can span as many lines as
necessary, as long as no single keyword-value pair spans two lines.

+ Do not use system or reserved words as names for files, segments, fields, or aliases.
Specifying a reserved word generates syntax errors.

How to Specify a File Declaration in a Master File

A Master File begins with a file declaration, which has at least two attributes:
FILENAME (FILE)
Identifies the Master File.
SUFFIX
Identifies the adapter needed to interpret the request.
The syntax for a file declaration is
FILE[NAME]=file, SUFFIX=suffix [,$]
where:
file
Is the file name for the Master File. The file name should start with a letter and be
representative of the table or view contents. The actual file must have a .mas extension,

but the value for this attribute should not include the extension. The file name without
the .mas extension can consist of a maximum of eight alphanumeric characters.

suffix

Identifies the adapter needed to interpret the request. For example, SQLORA is the
value for the Adapter for Oracle.

iWay Software
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How to Specify a Segment Declaration in a Master File

Each table described in a Master File requires a segment declaration. The segment
declaration consists of at least two attributes:
SEGNAME

Identifies one table.

SEGTYPE
Identifies the physical storage of rows and the uniqueness of column values.

The syntax for a segment declaration is
SEGNAME=segname, SEGTYPE=S0 [,$]
where:

segname

Is the segment name which serves as a link to the actual table name. It may be the
same as the name chosen for FILENAME, the actual table name, or an arbitrary name. It
can consist of a maximum of 8 alphanumeric characters.

The SEGNAME value in the Master File must be the same as the SEGNAME value
specified in the Access File, where the TABLENAME portion of the segment declaration
contains the fully-qualified name of the table.

S0

Indicates that the RDBMS is responsible for both physical storage of rows and the
uniqueness of column values (if a unique index or constraint exists). It always has a
value of SO (S zero).

How to Specify a Field Declaration in a Master File

Each row in a table may consist of one or more columns. These columns are described in
the Master File as fields with the following primary field attributes:
FIELDNAME

Identifies the name of a field.
ALIAS

Identifies the full column name.
USAGE

Identifies how to display a field on reports.
ACTUAL

Identifies the data type and length in bytes for a field.
MISSING

Identifies whether a field supports null data.
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Data Management

You can obtain values for these attributes by using the system catalog table
ALL_TAB_COLUMNS for the existing table or view you wish to describe.

The syntax for a field declaration is

FIELD[NAME]=fieldname, [ALIAS=]sqglcolumn, [USAGE=]display_ format,
[ACTUAL=] storage_format [,MISSING:{ON|OFF}], S

where:

fieldname

Is the name of the field. This value must be unique within the Master File. The name can
consist of a maximum of 48 alphanumeric characters including letters, digits, and
underscores. The name must begin with a letter. Special characters and embedded
blanks are not recommended. The order of field declarations in the Master File is
significant with regard to the specification of key columns. For more information, see
Primary Key on page 1-15.

Tip: Since the name appears as the default column title for reports, for client
applications, or EDADESCRIBE, select a name that is representative of the data.

It is not necessary to describe all the columns of the table in your Master File.

sglcolumn

Is the full column name (the adapter uses it to generate SQL statements). This value
must comply with the naming conventions for identifiers, where a name should start
with a letter and may be followed by any combination of letters, digits, or underscores.
Embedded spaces are not allowed.

display_ format

Is the display format. The value must include the field type and length and may contain
edit options.

The data type of the display format must be identical to that of the ACTUAL format. For
example, a field with an alphanumeric USAGE data type must have an alphanumeric
ACTUAL data type.

Fields or columns with decimal or floating point data types must be described with the
correct scale (s) and precision (p). Scale is the number of positions to the right of the
decimal point. Precision is the total length of the field.

For the server, the total display length of the field or column includes the decimal point
and negative sign. In SQL, the total length of the field or column excludes the decimal
point and negative sign. For example, a column defined as DECIMAL(5,2) would have a
USAGE attribute of P7.2 to allow for the decimal point and a possible negative sign.

storage_format

Is the storage format of the data type and length in bytes. For more information on data
type support, see the SQL Reference manual.
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Displays the character specified by the NODATA parameter for missing data. For related
information, see MISSING Attribute on page 1-13.
OFF

Displays blanks or zeroes for fields having no value. This is the default. See MISSING
Attribute on page 1-13.

MISSING Attribute

In a table, a null value represents a missing or unknown value; it is not the same as a blank
or a zero. For example, a column specification that allows null values is used where a
column need not have a value in every row (such as a raise amount in a table containing
payroll data).

+  The default NODATA character is a period.

* Acolumnin atable that allows null data does not need to include the NULL clause in its
table definition, since that is the default.

« Inthe Master File for that table, the column that allows null data must be described
with the MISSING attribute value ON. The default for this attribute is OFF, which
corresponds to the NOT NULL attribute in the table definition.

If the column allows null data but the corresponding field in the Master File is described
with the MISSING attribute value OFF, null data values appear as zeroes or blanks.

Each Master File may have a corresponding Access File. The name of the Access File must be
identical to that of the Master File, but the extension will be .acx instead of .mas.

The Access File serves as a link between the server and the data source by providing the
means to associate a segment in the Master File with the table it describes. The Access File
minimally identifies the table and primary key (if there is one). It may also indicate the
logical sort order of data and identify storage areas for the table.

How to Specify a Segment Declaration in an Access File

The segment declaration in the Access File establishes the link between one segment of the
Master File and the actual table or view. Attributes that constitute the segment declaration
are:
SEGNAME

Identifies one table.

TABLENAME
Identifies the table or view. It may contain the owner ID as well as the table name.
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KEYS
Identifies how many columns constitute the primary key.

KEYORDER
Identifies the logical sort sequence of data by the primary key.

The syntax for a segment declaration in an Access File is

SEGNAME=segname, TABLENAME=owner.tablename databaselink
[ ,KEYS={n|0}] [,KEYORDER={LOW|HIGH}] ,$

where:

segname

Is the same value as the SEGNAME value in the Master File.

owner

Is the user ID by default.

tablename

Is the name of the table or view.

databaselink

Is the DATABASE LINK name to be used in the currently connected database server.

Is the number of columns that constitute the primary key. It can be a value from 0 to 16.
The default value is 0. For more information, see Primary Key on page 1-15.

LOW

Indicates an ascending primary key logical sort order. This value is the default.

HIGH
Indicates a descending primary key logical sort order.

iWay Software



Introduction to iWay Adapters

Primary Key

A table’s primary key consists of the column or combination of columns whose values
uniquely identify each row of the table. In the employee table, for example, every employee
is assigned a unique employee identification number. Each employee is represented by one
and only one row of the table, and is uniquely identified by that identification number.

The primary key definition must be defined partly in the Master File and partly in the Access
File:

+  The order of field declarations in the Master File is significant to the specification of key
columns. To define the primary key in a Master File, describe its component fields
immediately after the segment declaration. You can specify the remaining fields in any
order. In the Access File, the KEYS attribute completes the process of defining the
primary key.

+ Toidentify the primary key, the adapter uses the number of columns (n) indicated by
the KEYS attribute in the Access File and the first n fields described in the Master File.

Typically, the primary key is supported by the creation of a unique index in the SQL
language to prevent the insertion of duplicate key values. The adapter itself does not
require any index on the column(s) comprising the primary key (although a unique index is
certainly desirable for both data integrity and performance reasons).

Creating Virtual Fields

Syntax:

You use the DEFINE command to accomplish these tasks.

How to Create Virtual Fields With the DEFINE Command
DEFINE fieldname/format [WITH fieldnamel=expression ;$
where:

fieldname
Is a field name for the virtual field. It can consist of 1 to 48 characters. You must not
qualify the field name.

format
Provides the display format for the field and follows the rules for USAGE formats. This
operand is optional. If not specified, the default value is D12.2.

WITH fieldname

Must be coded when the expression is a constant. Any real field can be chosen from the
same segment the DEFINE is associated with.
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Example:

expression

Can be either a mathematical or a logical statement. It can consist of constants,
database fields, and virtual fields. The expression must end with a semicolon followed
by a dollar sign (;$).

Place your DEFINE statements after all of the field descriptions in the segment. If you are
using the DESCRIPTION or TITLE attributes with virtual fields, you must place these
attributes on a separate line.

Defining a Virtual Field in a Master File

In the example that follows, the virtual field PROFIT is defined at the end of the segment
named BODY.

SEGMENT=BODY, SEGTYPE=S0 , PARENT=CARREC, $

FIELDNAME=BODYTYPE ,ALTAS=BODYTYPE ,Al12,A12,8
FIELDNAME=DEALER_COST ,ALTAS=DEALER_COST ,D8, D8 ,s
FIELDNAME=RETAIL_COST ,ALTAS=RETAIL_COST ,D8, D8 ,$S

DEFINE PROFIT/D8 = RETAIL_COST - DEALER_COST
; DESC=NET_COST, TITLE='NET,COST' ,$

As a result of this DEFINE statement, you can use PROFIT as a field name in reports. PROFIT
is treated as a field with a value equal to the value of RETAIL_COST minus DEALER_COST.

Note:

+  Since the complete data source needs to be read to calculate virtual fields, screening
conditions on virtual fields may incur additional overhead.

«  Virtual fields in the Master File for relational and remote data sources will, if referenced
in a query, disable Automatic Passthru.
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Cross-Century Dates

Many existing business applications use two digits to designate a year, instead of four
digits. When they receive a value for a year, such as 00, they typically interpret it as 1900,
assuming that the first two digits are 19, for the twentieth century. There is considerable
risk that date-sensitive calculations in existing applications will be wrong unless an
apparatus is provided for determining the century in question. This will impact almost
every type of application, including those that process mortgages, insurance policies,
anniversaries, bonds, inventory replenishment, contracts, leases, pensions, receivables, and
customer records.

The cross-century dates feature enables you to solve this problem at the file and field level
of your applications. You can retain your global settings while changing the file-level
settings for greater flexibility.

You can enable this feature:
+  Using SET commands.
- Atthefile level in a Master File.

- Atthefield level in a Master File.

Cross-Century Dates SET Commands

Syntax:

The server delivers SET commands that provide a means of interpreting the century if the
first two digits of the year are not provided:

SET DEFCENT
SET YRTHRESH

If the first two digits are provided, they are simply accepted and validated.

How to Implement a Cross-Century Date
The DEFCENT syntax is

SET DEFCENT=nn

where:

nn

Is 19 unless otherwise specified.
The YRTHRESH syntax is
SET YRTHRESH=nn
where:

nn

Is zero unless otherwise specified.
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The combination of DEFCENT and YRTHRESH establishes a base year for a 100-year window.
Any 2-digit year is assumed to fall within that window, and the first two digits are set
accordingly. Years outside the declared window must be handled by user coding.

The default values for the two commands are SET DEFCENT=19, SET YRTHRESH=00. When
you provide a year threshold, years greater than or equal to that value assume the value
assigned by DEFCENT. Years lower than that threshold become DEFCENT plus 1.

To see how DEFCENT and YRTHRESH are applied to interpret 2-digit years, consider the
following:

SET DEFCENT=19, SET YRTHRESH=80

This set of commands describes a range from 1980 to 2079. If a 2-digit year field contains
the value 99, then the server interprets the year as 1999. If the year field is 79, then the year
is interpreted as 2079. If the year field is 00, then the year is interpreted as 2000.

Master File Syntax

Syntax:

How to:

Add Cross-Century Date Settings at the File Level
Add Cross-Century Date Settings at the Field Level
Add Cross-Century Dates Using a DEFINE Command
Example:

Implementing Cross-Century Dates

Instead of using SET commands, you can include settings at the file level in a Master File, or
at the field level in a Master File.

How to Add Cross-Century Date Settings at the File Level
The FDEFCENT syntax is

{FDEFCENT | FDFC }=nn

where:

nn

Is 19, unless otherwise specified.
The FYRTHRESH syntax is

{FYRTHRESH |FYRT}=nn
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where:
nn
Is zero, unless otherwise specified.
Syntax:  How to Add Cross-Century Date Settings at the Field Level
At the field level, DEFCENT and YRTHRESH can be added. The DEFCENT syntax is
{DEFCENT | DFC}=nn
where:

nn

Is 19, unless otherwise specified.
The YRTHRESH syntax is
{YRTHRESH | YRT}=nn
where:
nn
Is zero, unless otherwise specified.
Syntax:  How to Add Cross-Century Dates Using a DEFINE Command

DEFINE FILE EMPLOYEE
fl1d/fmt [{DEFCENT|DFC} nn {YRTHRESH|YRT} nn] [MISSING...]=expression;
END

The DFC and YRT syntax must follow the field format information.

Example: Implementing Cross-Century Dates

The following example illustrates how century interpretation is implemented at both the
file level and field level in a Master File.

FILENAME=EMPLOYEE, SUFFIX=FOC, FDEFCENT=20, FYRTHRESH=66,S
SEGNAME=EMPINFO, SEGTYPE=S1

FIELDNAME=EMP_1ID, ALIAS=EID, FORMAT=A9, $
FIELDNAME=LAST_NAME, ALIAS=LN, FORMAT=A15, $
FIELDNAME=FIRST_ NAME, ALIAS=FN, FORMAT=A10, $

FIELDNAME=HIRE DATE, ALIAS=HDT, FORMAT=I6YMD, DEFCENT=19,
YRTHRESH=75, $

The next example illustrates the conversion of a 2-digit year field with the DEFINE
command:

DEFINE FILE EMPLOYEE

ESHIRE_DATE/YYMD = HIRE_DATE; (The format of HIRE_DATE is I6YM.)
ESHIRE DFC 19 YRT 80 = HIRE_DATE;

END
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Metadata Services With SQLENGINE SET

In this section:

How Applications Access Metadata
Obtaining Column Information (DB2 only)
Obtaining a User-Defined Metadata
Maintaining Upward Compatibility

When the server is dedicated to accessing one Relational Database Management System
(RDBMS) using the SET SQLENGINE command in the global profile, metadata calls to the

server are processed against the native catalogs of the RDBMS.

How Applications Access Metadata

The metadata procedures used by applications to query the native catalog directly are:
For an ODBC-enabled application, ODBC SQL calls.

For an APIl-enabled application, EDARPC for ODBCxxxx calls.

The following table shows the relationship between the ODBC call and the API call:

ODBC Call API Call
SQLTables ODBCTABL
SQLColumns ODBCCOLS
SQLPrimaryKeys ODBCPKEY
SQLStatistics ODBCSTAT
SQLProcedures ODBCPROC
SQLProcedureColumns ODBCPRCC
SQLSpecialColumns ODBCSCOL
SQLColumnPrivileges ODBCCPRV
SQLForeignKeys ODBCFKEY
SQLTablePrivileges ODBCTPRV

1-20
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You can use the following two commands to control or override table and column
metadata calls:

SQL sglengine SET ODBCCOLSSORT
SQL sglengine SET ODBCTABL

You can include these commands in any of the supported server profiles.

Obtaining Column Information (DB2 only)

When you issue either the SQLColumns or ODBCCOLS Metadata call from a client
application, by default, the server requests the columns from DB2 in colno order.

Syntax:  How to Request the Sort Order of Column Data
SET ODBCCOLSSORT {ON|OFF}
where:

ON

The column data is requested from the server with order by colno. This value is the
default.

OFF
The column data is returned in unsorted order.

Obtaining a User-Defined Metadata

How to:
Request User-Defined Metadata
Example:

Returning a List of Tables
When a client application issues either an ODBC or APl metadata call, the server will run
internal procedures that issue default SQL against the native RDBMS catalogs. You can issue

your own SQL to run in place of the default SQL. You can specify this type of override for any
of the internal server routines that deal with metadata.
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Syntax:

Example:
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How to Request User-Defined Metadata
SQL sglengine SET ODBCxxxxX procname
where:

ODBCxxxx

Is the internal server routine name. Possible values are: ODBCTABL, ODBCCOLS,
ODBCPKEY, ODBCSTAT, ODBCPROC, ODBCPRCC, ODBCSCOL, ODBCCPRV, ODBCFKEY,
and ODBCTPRV.

procname

Is the procedure to run when the server receives the metadata call. This procedure
must be available through the FOCEXEC ddname allocation in the server JCL.

Note: If this override procedure is used on a server running under MVS, it will add
approximately 600K of storage above the line for each user.

When coding an override procedure, care must be taken to maintain the select list (answer
set layout). The select list must conform to the ODBC specification for the return from the
SQLTables call. See the ODBC 2.0 Programmer’s Reference and SDK Guide for the SQLTables
specification layout. Also, when using this override procedure, the parameters that are sent
with the Metadata call need to be parsed correctly.

The override procedure should take the following format:
1. Dialogue Manager code to parse metadata call parameters.

2. SQL sglengine
SELECT code;

3. TABLE
ON TABLE PCHOLD FORMAT ALPHA
END

Items 1 and 2 above are user coded; item 3 must always be present at the end of the
procedure as coded above.

Returning a List of Tables

The following sample code found in qualif EDARPC.DATA(DB20ODBC1) returns a list of tables
that the connected user is authorized to INSERT, UPDATE, DELETE, and SELECT. It is a sample
of how to code a DB2 override procedure for ODBCTABL. It is one of several ways to code
SQL to return an answer set for the ODBCTABL call. You can code any relevant query as long
as the SELECT list is maintained.

In a server profile, issue SQL DB2 SET ODBCTABL DB20ODBCT1, and then execute the
following RPC request on the server:

ODBCTABL ,<NULL>,,,,0,0,*
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The following example matches the above ODBCTABL call:

—*

-* Dialogue Manager code to parse the ODBCTABL parameter list
—*

-DEFAULTS 1=' ',2='%"',3="'%"

-IF &2 NE '<NULL>' THEN GOTO LABI1;

-SET &2 = '%';

-LAB1

-IF &3 NE ' ' THEN GOTO LAB2;

-SET &3 = '%';

-LAB2

—%

-* SQL SELECT code

—*

SQL DB2

SELECT ' ',T2.CREATOR,T2.NAME, 'TABLE',"' '
FROM SYSIBM.SYSTABAUTH T1,SYSIBM.SYSTABLES T2
WHERE T1.GRANTEE = USER

AND T1.TTNAME LIKE '&2'
AND T1.TCREATOR LIKE '&3'

AND T2.TYPE = 'T

AND (T1.DELETEAUTH IN ('G','Y")

OR T1.INSERTAUTH IN ('G','Y")

OR T1.SELECTAUTH IN ('G','Y")

OR T1.UPDATEAUTH IN ('G','Y"))

AND T1.TTNAME = T2.NAME

AND T1.TCREATOR = T2.CREATOR

UNION

SELECT ' ',T2.CREATOR,T2.NAME, 'VIEW',"' '
FROM SYSIBM.SYSTABAUTH T1,SYSIBM.SYSTABLES T2
WHERE T1.GRANTEE = USER

AND T1.TTNAME LIKE '&1'

AND T1.TCREATOR LIKE '&2'

AND T2 .TYPE = 'V

AND (T1.DELETEAUTH IN ('G','Y")

OR T1.INSERTAUTH IN ('G','Y")

OR T1.SELECTAUTH IN ('G','Y")

OR T1.UPDATEAUTH IN ('G','Y"'))

AND T1.TTNAME = T2.NAME

AND T1.TCREATOR = T2.CREATOR

ORDER BY CREATOR, NAME;

—%

-* The following code must always be present
—*

TABLE

ON TABLE PCHOLD FORMAT ALPHA

END
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Maintaining Upward Compatibility

In Version 4.3.x or earlier, an Extended Catalog (SYSOWNER table) was created at installation
time. This provided additional control to the list of tables returned with the SQLTables or
ODBCTABL call. In Version 5.1.0 and higher, this table is no longer created. If you need to use
this table from a previous version of the server to continue to have control over the list of
tables, issue the following in any supported server profile:

SQL sglengine SET OWNERID ownerid
where:

sglengine

Indicates the data source. You can omit this value if you previously issued the SET
SQLENGINE command.

ownerid

Identifies the creator or owner of the Extended Catalog table SYSOWNER. If this
command is used, the SQL generated to provide a list of tables will be limited by the
owner names in the SYSOWNER table.

This command is only supported for customers who have configured a Relational Gateway
in previous releases of the server and want to continue with the same configuration.

Additional Master File Attributes
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In this section:

Documenting a Table

Documenting a Column

Supplying an Alternate Column Title
Specifying an Online Help Message
When a Help Message Appears

These topics describe how to modify your server and communications configuration files.

The following attributes enable you to provide descriptive information about tables and
columns.

REMARKS
Is an optional attribute for documenting tables.

DESCRIPTION
Is an optional attribute for documenting columns.
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TITLE

Is an optional attribute for supplying an alternate column title on a report to replace
the FIELDNAME value, which is normally used.

For the server, client tools using the APl or ODBC will not use the TITLE attribute. The
TITLE attribute is available only when directly querying the server catalog.

Documenting a Table
The REMARKS attribute enables you to document a table.

Syntax: How to Document a Table
The syntax is
REMARKS=text ,$
where:

text

Is one line of text. It can consist of a maximum of 78 characters. If the text contains a
comma, you must enclose the text in single quotation marks.

The REMARKS attribute cannot span more than one line in the Master File. If necessary,
move the entire attribute to a line by itself.

Example: Documenting an Oracle Table

The following example shows how to document the Oracle table SAMPLE.

FILE=SAMPLE, SUFFIX=SQLORA, REMARKS=This is a sample Oracle table.,$
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Documenting a Column

Syntax:

Example:

Example:

1-26

The DESCRIPTION attribute enables you to provide a comment for a column in a table.

You can also add documentation to a column declaration—or a segment or table
declaration—by typing a comment following the terminating dollar sign. You can even
create an entire comment line by inserting a new line following a declaration and placing a
dollar sign at the beginning of the line. For the server,a comment added in this manner will
not be available to any client application.

If you are using DEFINE fields in a Master File, you must place the DESCRIPTION attribute on
a line by itself. The semicolon after the DEFINE must appear on the same line as
DESCRIPTION=.

How to Document a Column
The syntax is
DESC[RIPTION]=text ,$
where:

text
Is one line of text. It can consist of a maximum of 44 characters.
If the text contains a comma, you must enclose the text in single quotation marks.

The DESCRIPTION attribute cannot span more than one line in the Master File. If
necessary, move the entire attribute to a line by itself.

Note: Whenever possible, place the description on the same line with the attributes
FIELDNAME and ALIAS, to conserve space.

Documenting a Column

The following example shows how to provide a description for the column UNITS. The
single quotation marks are required because the description contains a comma.

FIELD=UNITS,ALIAS=QTY, FORMAT=I6,DESC='This is quantity sold, not
returned', $

Documenting a DEFINE Field

The following example shows how to provide a description for the DEFINE field
ITEMS_SOLD.

DEFINE ITEMS_SOLD/D8=0ORDERED-INVENTORY
;DESC=DAMAGED ITEMS NOT INCLUDED, $
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Supplying an Alternate Column Title

How to:

Change the Default Column Title

Example:

Changing the Default Column Title

Changing the Default Column Title to a Two-line Column Title
Controlling the Underline for a Column Title

Specifying a Column Title for a DEFINE Field

When you generate a report, each column title in the report defaults to the name of the
column as it appears in the table. However, you can change the default column title by
specifying the TITLE attribute.

For the server, client tools using the APl or ODBC will not use the TITLE attribute. The TITLE
attribute is available only when directly querying the server catalog, or when using
WebFOCUS (Windows version).

You can override both the FIELDNAME and TITLE attributes with AS phrases in your report
request. To override an existing TITLE attribute, use the SET TITLE command. To control
whether the TITLE attribute is propagated in the Master File of a HOLD file, use the SET
HOLDATTR command.

The TITLE attribute has no effect in a report if the column is used with a prefix operator such
as AVE. You can supply an alternate column title for columns with prefix operators by using
the AS phrase.

If you are using DEFINE fields in a Master File, you must place the TITLE attribute on aline by
itself. The semicolon after the DEFINE must appear on the same line as TITLE=.
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Syntax:

Example:

Example:

Example:
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How to Change the Default Column Title
The syntaxis:

TITLE='text' ,$
TITLE='text, text,..."' ,$
TITLE='text /8

where:

text
Is any string that consists of a maximum of 64 characters.

You can split the text across as many as five separate lines. Use single quotation marks
to delimit the text, and commas to divide the text into separate lines on the report
output.

You can include blanks at the end of an alternate column title by entering a slash (/) in
the last position that will be blank, followed by a closing single quotation mark.

The TITLE attribute cannot span more than one line in the Master File. If necessary,
move the entire attribute to a line by itself.

Changing the Default Column Title

The following example shows how to replace the default column title, LNAME, with a title of
Client Name.

FIELD=LNAME, ALIAS=LN, FORMAT=A15, TITLE='Client Name',$
Client Name

Changing the Default Column Title to a Two-line Column Title

The following example shows how to replace the default column title, LNAME, with a two-
line column title of Client Name.

FIELD=LNAME, ALIAS=LN, FORMAT=A15, TITLE='Client,Name',6 $
Client
Name

Controlling the Underline for a Column Title

The following example shows how to control the length of the underline for an alternate
column title.

FIELD=LNAME, ALTAS=LN, FORMAT=A15, TITLE="'Client, Name /'S

Client
Name
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Example: Specifying a Column Title for a DEFINE Field

The following example shows how to replace the default column title for the DEFINE field,
ITEMS_SOLD, with a two-line column title of Items Sold.

DEFINE ITEMS_SOLD/D8=0ORDERED-INVENTORY
;TITLE='Items, Sold',s$

Items
Sold

Specifying an Online Help Message

The HELPMESSAGE attribute enables you to specify an online help message for a field on a
data entry screen. It is available only for FOCUS data maintenance applications.

When a Help Message Appears

How to:

Specify a Help Message

Example:

Displaying a Help Message to List Valid Values for a Column

Displaying a Help Message When a Format Error Occurs

Messages specified with the HELPMESSAGE attribute appear in the TYPE area of the
CRTFORM when you:

Enter a value for a database field that is invalid according to the criteria defined by the
ACCEPT attribute.

Enter a value for a database field that fails a VALIDATE test.
Enter a value for a database field that causes a format error.
Place the cursor in a data entry field and press a help key.

Regardless of the condition that triggers the display of the help message, the same
message will appear.
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Syntax:

Example:

Example:
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How to Specify a Help Message
The syntax is

HELP[MESSAGE] =text ,$

where:

text

Is one line of text. It can consist of a maximum of 78 characters.

You can use all characters and digits. If the text contains a comma, you must enclose
the text in single quotation marks. Leading blanks are ignored.

The HELPMESSAGE attribute cannot span more than one line in the Master File. If
necessary, move the entire attribute to a line by itself.

Displaying a Help Message to List Valid Values for a Column

The following example shows how to display a help message when the DEPARTMENT value
is other than MIS, PRODUCTION, or SALES. DEPARTMENT has an ACCEPT attribute which
tests values entered for it.

FIELDNAME=DEPARTMENT, ALTAS=DPT, FORMAT=A10,
ACCEPT=MIS PRODUCTION SALES,
HELPMESSAGE='DEPARTMENT MUST BE MIS, PRODUCTION, OR SALES',S$S

If you enter a value other than MIS, PRODUCTION, or SALES for DEPARTMENT on a
CRTFORM, both the default message and help message display on the screen:

DATA VALUE IS NOT AMONG ACCEPTABLE VALUES FOR DEPARTMENT
DEPARTMENT MUST BE MIS, PRODUCTION, OR SALES

Displaying a Help Message When a Format Error Occurs

The following example shows how to display a help message when a format error occurs in
HIRE_DATE. Note that the format for HIRE_DATE is integer.

FIELDNAME=HIRE_DATE, ALTIAS=HDT, FORMAT=I6YMD,
HELPMESSAGE=THE FORMAT FOR HIRE_DATE IS I6YMD, S

If you enter alphanumeric characters for HIRE_DATE on a CRTFORM, both the default
message and help message display on the screen:

FORMAT ERROR IN VALUE ENTERED FOR FIELD HIRE_DATE
THE FORMAT FOR HIRE_DATE IS I6YMD
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CHAPTER 2

Using the Adapter for Adabas

Topics: The Adapter for Adabas allows applications to access
Adabas data sources. The adapter converts application
requests into native Adabas statements and returns
optimized answer sets to the requesting application. If the
+  Adabas Overview adapter has read/write capabilities, it inserts the data from
an application to the data source.

Preparing the Adabas Environment

Configuring the Adapter for Adabas

* Managing Adabas Metadata
Overview of Master and Access Files
Master Files for Adabas
Access Files for Adabas
Mapping Adabas Descriptors

Mapping Adabas Files With
Variable-length Records and
Repeating Fields

Using the GROUP Attribute to
Cross-Reference Files

+  Platform-Specific Functionality

+  Customizing the Adabas
Environment

Adabas Reporting Considerations
+  Adabas Writing Considerations
Adapter Navigation

Entry Segment Retrieval of Adabas
Records

Descendant Periodic Groups and
Multi-value Fields

«  Descendant Adabas Records
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Preparing the Adabas Environment

Preparing the Adabas Environment

How to:

Prepare the Adabas Environment on Windows
Prepare the Adabas Environment on UNIX
Prepare the Adabas Environment on OpenVMS
Example:

Specifying the Adapter for Adabas on OpenVMS

Adabas environment variables must be set before you configure the server. Refer to the
Software AG documentation for more information about required environment variables.

Procedure: How to Prepare the Adabas Environment on Windows

On Windows, the Adabas environment is set up during the installation of Adabas.

Procedure: How to Prepare the Adabas Environment on UNIX

1. Specify the Adabas database directories to access using the UNIX environment variable
SADADIR. For example:

ADADIR=/rdbms/sag/ada
export ADADIR

2. Specify the Adabas driver using the UNIX environment variable SADALNK. For example:

ADALNK=/rdbms/sag/ada/v31135/adalnk.so
export ADALNK

3. Specify the version of the Adabas product using the UNIX environment variable
SADAVERS. For example:

ADAVERS=v31135
export ADAVERS
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Procedure: How to Prepare the Adabas Environment on OpenVMS

Example:

When a site creates an Adabas ID, the software automatically generates a DCL setup script
so users (and products such as iWay) can properly invoke the environment.

The specification for the location of the Adabas setup file is
S@SAGSROOT: [adabas_root] LOGIN.COM
where:

SAGSROOT
Is the disk on which Adabas is installed.

adabas_root

Is the root directory of the Adabas installation.
Specifying the Adapter for Adabas on OpenVMS
$@SAGSROOT: [Adabas]LOGIN.COM

The logicals ADABASSMAIN, ADALNK, and ADABASSVERSION will be used to communicate
with Adabas Nucleus.

Configuring the Adapter for Adabas

In this section:

Declaring Connection Attributes

Overriding Default Passwords in Specific Files

How to:

Configure the Adapter From the Web Console Using Generic Parameters
Configure the Adapter From the Web Console Using 0S/390 and z/OS Parameters
Reference:

Declaring Connection Attributes From the Web Console

Configuring the adapter consists of specifying connection and authentication information
for each of the connections you want to establish.
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Procedure: How to Configure the Adapter From the Web Console Using Generic
Parameters

Procedure:

2-4

The following Adabas parameters are applicable to all platforms and must be entered into
the input fields on the Add Adapter screen.

1.

Specify the Adabas database number to access. For example:

001

Specify the number of the Adabas Employee or another Demo File. For example:
011

Select the level of profile that the server is running. The standard iWay global profile,
edasprof.prf, is the default.

If you wish to define a user profile (user.prf) or a group profile (if available on your
platform), choose New Profile from the drop-down list and enter a name in the Profile
Name input box. (The extension is added automatically.)

Click Configure after the parameters are entered. Configuration results will appear on
the screen. The SET CONNECTION_ATTRIBUTES command is inserted into the
edasprof.prf file. For example,

ENGINE ADBSINX SET CONNECTION_ATTRIBUTES ;1:ADAEMPL=11

Tip: Once the adapter is configured, the connection name appears in the navigation
pane under Configured. If you left-click either the adapter name or the connection
name, an appropriate set of options becomes available.

How to Configure the Adapter From the Web Console Using 0S/390 and z/0S
Parameters

The following Adabas parameters are applicable to 0S/390 and z/OS platforms only, and
must be entered into the input fields on the Add Adapter screen.

1.

Specify the Adabas router SVC number. For example:

240

Specify the type of the device where the Adabas Associator is located. For example:
3390

Specify the name of the Adabas source library that contains member ADALNK. For
example:

ADABAS.V713.SRCE
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4. Specify the name of the Adabas Associator Data Set. For example:
ADABAS.V713.EXAMPLE.DB001.ASSOR1

5. Click Configure after the parameters are entered. Configuration results will appear on
the screen. The SET CONNECTION_ATTRIBUTES command is inserted into the
edasprof.prf file. For example,

ENGINE ADBSINX SET CONNECTION_ATTRIBUTES
;3:"ADAEMPL=1, ADASVC=240, ADADEVICE=3390,
ADAASSO=ADABAS.V713 .EXAMPLE.DB0OO1.ASSORL"

Tip: Once the adapter is configured, the connection name appears in the navigation
pane under Configured. If you left-click either the adapter name or the connection
name, an appropriate set of options becomes available.

Reference: Declaring Connection Attributes From the Web Console

Attribute Description

Default DB Number of the database to access. (Required for all platforms.)

number

SAG Number of the Adabas Employee or another Demo File. (Required

Employee/Demo | for all platforms.)

file number

SVC number SVC number of the Adabas router. (Required only for 0S/390 and
z/0S.)

Device type Type of device where the Adabas Associator is located. (Required
only for 0S/390 and z/0S.)

ADABAS Source Name of the Adabas source library that contains member ADALNK.

Library name (Required only for 0S/390 and z/0S.)

Associator data Name of the Adabas Associator data set. (Required only for 05/390

set name and z/0S.)

Declaring Connection Attributes

No user ID and password are needed to establish a connection to Adabas. This means that
Trusted Mode is the standard for Adabas. To secure a connection, use the SET PASSWORD
feature.
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Overriding Default Passwords in Specific Files

Syntax:

2-6

How to:
Use the SET PASSWORD Command
Example:

Using the SET PASSWORD Command to Specify Files in a Database

You can set passwords for Adabas files in the server profile using the SET PASSWORD
command. You can set default passwords for all files and/or databases. Specific passwords
can be set for specific files which will override the default. The SET command overrides the
password coded in the Access File. The SET PASSWORD command remains valid throughout
the user's session.

How to Use the SET PASSWORD Command

ENGINE ADBSINX SET PASSWORD password FILENO ALL DBNO {ALL|dbno}
ENGINE ADBSINX SET PASSWORD password FILENO fileno DBNO dbno
ENGINE ADBSINX SET PASSWORD OFF

ENGINE ADBSINX SET PASSWORD DEFAULT

where:
ADBSINX

Indicates the Adapter for Adabas.
password

Is the password, which can be from one to eight characters in length.
FILENO

Specifies the file number for which the password is set.
DBNO

Specifies the database or databases for which the password is set.
ALL

Indicates all files and/or databases used with the FILENO and DBNO parameters. If you
want to use ALL for both FILENO and DBNO, issue this command before any other
subsequent password commands. ALL overrides any prior settings.

dbno

Is any valid numeric database value between 0 and 255 (65,535 is the maximum value
on a mainframe platform). The DBNO parameter indicates the actual database number.
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fileno
Provides a file number, a list of file numbers, and/or a range of file numbers used with
the FILENO parameter. Numbers and ranges can be combined by separating items with
commas. Valid file numbers range between 0 and 255 (5000 is the maximum value on a
mainframe platform).

OFF

Clears all previous ADBSINX SET PASSWORD commands. The Adapter for Adabas does
not use any passwords specified in the Access File. This command lets you access only
those files that have no password security.

DEFAULT

Clears all previous ADBSINX SET PASSWORD commands and causes the Adapter for
Adabas to use the password in the Access File.

To set a default password:
+ Issue the SET PASSWORD command using the ALL keyword for FILENO and/or DBNO.

+ Issue specific password requests by specifying particular file and/or database numbers
(or ranges) in a subsequent SET PASSWORD command.

Note that subsequent requests are appended to previous requests. Changes are
cumulative. The passwords can be issued from a FOCEXEC, which may be encrypted.

Using the SET PASSWORD Command to Specify Files in a Database

To set the password to BRUCE for specific files in database number 123 on 0S/390 and z/OS,
issue the following command:

ENGINE ADBSINX SET PASSWORD BRUCE FILENO 1,3-5,23,89-93 DBNO 123

To clear all previous ADBSINX SET PASSWORD commands on 0S/390 and z/0S, causing the
adapter for Adabas to use the password in the Access File, issue the following command:

ENGINE ADBSINX SET PASSWORD DEFAULT
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Adabas Overview
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In this section:

Adabas Files

Inverted Lists: The Adabas Key Structure

Field Definition Tables

Managing Data Storage With Null-Suppression

Server File Structure

Adabas Descriptors

Adabas Files With Fixed-length Records

Adabas Files With Variable-length Records and Repeating Fields

This topic provides an overview of Adabas and Adabas files, and includes a discussion of
server concepts.

Adabas is a field-oriented DBMS. Data retrievals and updates are performed on a
field-by-field basis.

Since Adabas data retrieval occurs at the field level rather than at the record level, your
applications may be designed without consideration for the physical organization and
maintenance of the record. Data is accessed in a variety of ways (in physical sequence, in
logical sequence, or by Internal Sequence Numbers), thereby enabling you to tailor data
access to address your specific needs.
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The Adabas DBMS consists of several components. The following is an illustration of the

Adabas environment.

MAINFRAME COMPUTER
OPERATING SYSTEM

Crline Batch ADABAS

Fegion Aegon Mucleus
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The following are the components of the Adabas environment:

Component

Description

Operating System

Set of programs (software) that control the operation of the
computer (hardware).

Online Region

Part of the Dynamic Area of the computer. It is the section in
which multiple jobs execute simultaneously. The Online
Region is also known as the Foreground Region (applies only
to TSO).

Batch Region

Part of the Dynamic Area of the computer. Jobs become a
series of commands that are grouped together and
processed in batches (applies only to batch jobs).

Data Storage Area

Contains the actual data. The data is stored in compressed
form.

Associator Stores relationships about the data. It contains the following
components:
+ Internal Sequence Number (ISN) list, also called the
Address Converter, used to determine the physical
location of data.
+  Space Allocation Tables (SATs) to control storage space.
« Inverted lists for the defined descriptors. Inverted lists
and descriptors are discussed in Inverted Lists: The Adabas
Key Structure on page 2-11.
+  Field Definition Tables (FDTs), which contain detailed
data structure information for each field and descriptor.
Work Area Is a "scratch pad" used by Adabas to build ISN lists and to sort

and store records that your program requires.

The Multi-Programming Module (MPM), the cornerstone of the Adabas Nucleus, contains
the logic that enables multiple programs, both batch and online, to access Adabas

databases simultaneously.

Each database has its own data storage area, associator, and work area, in addition to its
own unique database number.
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Adabas Files

When accessing Adabas, the server uses logical files as the unit of data retrieval. An Adabas
file is identified by a file number. The number is unique within each database.

All file and field documentation for the Adabas database can be stored in the Predict
dictionary. The information about the data structure includes processing uses, file
ownership, and field descriptions.

Inverted Lists: The Adabas Key Structure

An Adabas file is defined with a set of indexes called descriptors. The Adabas term for these
values, which reside in the File Associator Table, is inverted lists. Inverted lists contain the
values of descriptors, a count of the total number of records in which each value appears,
and the Internal Sequence Numbers (ISNs), in ascending order, associated with each
occurrence.

Adabas utilities create and maintain an inverted list for each descriptor identified. These
lists store data in an ascending sequence by the value of the key. A single file may have up
to 256 inverted lists associated with it (the number of inverted lists is unlimited for a
mainframe platform).

The descriptors are identified to speed data location and to retrieve specific, frequently
required data from Adabas files. Of the available types of inverted lists, the Adapter for
Adabas supports the following:

Inverted List Description

Descriptors Key values associated with a single field (also called elementary
field descriptors).

Subdescriptors Key values associated with part of a single field.
Superdescriptors Key values associated with all or part of two to twenty fields.
Phonetic Alphabetic values associated with the first twenty bytes of the
descriptors field value.

Hyperdescriptors A value generated, based on a user-supplied algorithm.

In the following text, descriptor refers to all five types of descriptors interchangeably, unless
otherwise indicated.
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Two or more files may be related in these ways:

+  Thedatabase administrator may couple several files based on a common descriptor key
in each file.

+ Anapplication program may logically relate files if there are fields in one file that can be
used to access a key in another.

Field Definition Tables

Reference:
Standard Formats for Adabas Fields
Field description information for Adabas files is maintained in the FDT, which is part of the

Adabas associator. Adabas uses this information when accessing files. The FDT includes the
following information:

Field Information Description

Field Level Indicator Denotes a hierarchical relationship between fields. In an
Adabas record description the levels are 1, 2, 3, and so on.

Adabas Field Name Two-character name used by Adabas to identify the field.
This name is unique to the file. The first character must be
alphabetic, and the second character can be alphabetic or
numeric. Field names EO through E9 are reserved for
internal Adabas use.

Standard Length Length of the field in bytes.

Standard Format Format of the field. Refer to the table in Standard Formats for
Adabas Fields on page 2-13 for the acceptable formats and
their meanings.

Field Properties Indicates whether the field value is null suppressed (NU),
the field is of fixed or variable length (Fl), or if the field
(which exists on a mainframe platform) is long
alphanumeric (LA).

Descriptor Status Indicates if the field is a descriptor, subdescriptor,
superdescriptor, phonetic descriptor, hyperdescriptor,
subfield, or superfield.

Field Type Indicates if a field is a group (GR), multi-value (MU), or
periodic group (PE). Multi-value fields and periodic groups
are examples of multiply occurring fields.
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Typically, an Adabas FDT contains some, but not all, of the field characteristics discussed
above. To view the FDT, Software AG provides the ADAREP report. See your Software AG
documentation for more information on how to run the ADAREP report.

The external field name is in the Predict dictionary.

External Field Name 32-byte name used in a Predict to identify the field. This name

is unique to the file.

Reference: Standard Formats for Adabas Fields

The following table shows the acceptable standard formats for Adabas fields and their
meanings:

Format

Description

A

Alphanumeric data field with a maximum of 253 bytes (126 for descriptor
fields).

Zoned decimal data field with a maximum of 29 bytes (signed, unpacked
data).

Signed packed decimal data field with a maximum of 15 bytes.

Unsigned binary data field with a maximum of 126 bytes.

F

Single-precision, floating point data field that is always four bytes long.

G

Decimal, double-precision integer field with an eight-byte maximum.

In the following example, the column on the left illustrates a partial Adabas FDT. The bold
numbers on the left refer to the numbered annotations that follow:

PAY-FILE
FIELD DESCRIPTION (from FDT) FIELD NAME (from DDM)
1. 01, ps, 08, P, NU, DE SSN
2. 01, pPw, 04, P HOURLY_WAGE
3. 01, MI, PE MONTHLY_INFO
02, MH, 04, P MONTHLY_HOURS
02, Mw, 04, P MONTHLY_WAGES
02, MT, 04, P MONTHLY_TAX
4. 01, pT, 04, P, DE, MU TAX
01, pC, 08, P, DE, MU CHILD_SSN
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1. The first field, SSN, is an elementary-level field. Its internal name is PS, it is eight bytes
long, and it is in packed decimal data format. The field is null suppressed, as indicated
by the NU, and it is a descriptor (DE).

2. HOURLY_WAGE is also an elementary-level field. It is called PW internally, is four bytes
long, and is also in packed decimal data format.

3. MONTHLY_HOURS, MONTHLY_WAGES, and MONTHLY_TAX are all subordinate fields of
the MONTHLY_INFO periodic group (PE). Internally, they are called MH, MW, and MT,
respectively. Each is four bytes long and is in packed decimal data format.

4. TAXand CHILD_SSN are elementary-level fields. TAX is called PT internally, is four bytes
long, is in packed decimal data format, and is a multi-value (MU) field with a descriptor
(DE) associated with it. CHILD_SSN is called PC internally, is eight bytes long, is in
packed decimal format, and is also a multi-value field with a descriptor associated with
it.

For more information about Adabas periodic groups (PE) and multi-value (MU) fields, see

Mapping Adabas Files With Variable-length Records and Repeating Fields on page 2-68.

Managing Data Storage With Null-Suppression

Null-suppression is one of the methods Adabas employs to manage data storage. Only the
fields within a record that contain data are stored. Fields containing blanks for alphabetic
characters or zeros for numeric data are not stored. They are represented by a one-byte
“empty field” character. When a procedure accesses a record containing a null-suppressed
field, Adabas expands the field to its full length and includes the null values of blanks or
zeros.

When the null-suppressed field is a descriptor or part of a superdescriptor, no entry is made
for the record containing that field in the inverted list. It would not be productive to have
the inverted list direct you to records in which the descriptor has no data.

A field with null-suppression appears with the NU attribute in the Adabas FDT.

Note that for the iWay server to support NULL (MISSING = ON) for an Adabas field, you must
define the field in the Adabas FDT with the NC attribute.
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Server File Structure

The server uses a non-procedural language to create reports, graphs, and extract files. It
also enables you to access data sources without knowing the details of the file structure or
access method.

The server treats any data source as either a single-path or multi-path hierarchy.
Graphically, information is laid out using an inverted tree structure, as in the following
sample STAFF file. In the example, the letter | to the right of a field indicates an indexed

field.
OME
o 3
FOC_3EC_MUM 1
ENMFLIYEE_ID T
CURRBEMT_I0B 1
MANIE
JOBS FPay DEF
oz ] 4 =] of &
JOBCODE [ FAY_5EM I DEPEMD_BEM [
JOB_DESCRIPT HOUALY Ak S50 _PARENT [
FHILL_CMT MOMTHLY_IMFS AOHODL [
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JREG MOMTH FTEEG PGSEG
o & aE 4 il & a7 ]
SEILLS [ MCHTHLY_HR Tax CHILD_53h 1

TUDRTHLY_WTASE
MIGHTHLY _Takx

The most general information appears at the top, and the more specific information
appears under it. Each box in the structure is referred to as a segment. A database can
consist of one or more logically related segments.

When logically related information is retrieved using this database structure, multiple
occurrences of each segment are created. Each occurrence of a segment is called a segment
instance. Each Adabas database is equivalent to a collection of logically related segment
instances.

The retrieval sequence of the segments is determined by the view of the structure, that is,
the order of the segments from top to bottom and left to right. The segment at the top is
the parent, or root, segment. The segments under the parent are the child, or descendant,
segments.
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Generally, parent and child segments have a one-to-many relationship; that is, a single
parent has multiple occurrences of one child segment. However, the server also handles
one parent-one instance only of a child segment.

Adabas uses specific concepts and techniques for organizing data. It holds data in logically
distinct files that are interrelated using fields that share common formats and values called
descriptors.

Within a single Adabas file, records that contain multiple occurrences of a field can vary in
length and format. The following example illustrates an Adabas structure containing four
separate files that are linked by common fields:

e
] g
SO SEC_PUM — [1— PAY_SSN IL DEPEMD_3EH ! JOBGOOE I
EMPLCYEEID ! HOURLY_WiaE SEN_PARENT I JOB_DESCHIPT
CURRENT_JOB 1 MORTHLY_IHFG SCHODL L] spILL Gt
HAME TRY_GNT CHILD

CHILD_CNT

Many Adabas structures are more complex than the preceding example.

Adabas Descriptors

2-16

Descriptors are fields, partial fields, or groups of complete and partial fields used by Adabas
to select records in a file. Adabas descriptors correspond to indexed fields.

There are five types of descriptors supported by the Adapter for Adabas:
«  Descriptors (DE), which have a value associated with a single field.

«  Superdescriptors (SPR), which have a key value associated with all or part of two to
twenty fields (see your Software AG documentation for current limitations on
superdescriptors).

+  Subdescriptors (NOP), which have a key value associated with part of a single field.

+  Phonetic Descriptors (PDS), which have a similar phonetic value associated with a
single field. The phonetic value of a descriptor is based on the first twenty bytes of the
field value. Only alphabetic values are considered: numeric values, special characters,
and blanks are ignored. Lowercase and uppercase alphanumeric characters are
internally identical.

+  Hyperdescriptors (HDS), which have a value generated, based on a user-supplied
algorithm.

All five types of descriptors are collectively referred to as "descriptors."
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Consider the Adabas FDT for the STAFF file:

STAFF FILE FDT

FIELD DESCRIPTION (from FDT) FIELD NAME (from Predict)
01, ES, 08, P, NU, DE SOC_SEC_NUM
01, EI, 06, A, NU, DE EMPLOYEE_TID
01, EJ, 03, A, DE CURRENT_JOB
01, EN, 24, A NAME

Notice that SOC_SEC_NUM, EMPLOYEE_ID, and CURRENT_JOB are labeled as descriptors.
Any one of these three fields can be used to search the STAFF file.

Adabas descriptors, superdescriptors, and subdescriptors must be declared in Master and
Access Files in certain ways. For more information, see Mapping Adabas Descriptors on
page 2-59.

Adabas Files With Fixed-length Records

Unless an Adabas file has multi-value fields or periodic groups, each field occurs once in
each record. When describing an Adabas file, you do not need to describe all the fields in
your Master File; just the fields you use. Note that if you choose a periodic group, all fields in
the periodic group must be defined. A single simple Adabas file maps to a single segment
on the server, and each field you use in the Adabas file becomes a field in the segment.

Adabas RECORD SEGMENT

DB Name (in Predict) Field Name Alias
ES SOC_SEC_NUM SOC_SEC_NUM ES
EI EMPLOYEE_ID EMPLOYEE_ID EI
EJ CURRENT_JOB CURRENT_JOB EJ
EN NAME NAME EN
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Adabas Files With Variable-length Records and Repeating Fields

There are two types of Adabas repeating fields:
«  Multi-value (MU) fields.
+  Periodic (PE) groups.

An MU field is a single field that occurs a variable number of times in a record. It appears as
type MU in an Adabas record description. Adabas supports up to 191 occurrences of MU
fields per record.

A PE group is a group of contiguous fields that occur a variable number of times in a single
record. It appears as type PE in an Adabas record description. Adabas supports up to 191
occurrences of PE fields per record. These component fields are regular fields or MU fields.

Note: The Adapter for Adabas supports the maximum number of occurrences of MU fields
and PE groups allowed by Software AG.

When an Adabas file contains MU fields or PE groups, the repeating information occurs a
variable number of times. The physical record length varies depending on how many times
the repeating information actually appears.

More than one segment is needed to accurately describe an Adabas file with repeating
data. The number of times the fields repeat is expressed in a counter field. For more
information, see Mapping Adabas Files With Variable-length Records and Repeating Fields on
page 2-68.

Managing Adabas Metadata
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In this section:

Creating Synonyms

When the server accesses a data source, it needs information on how to interpret the data
stored there. For each data source the server will access, you create a synonym that
describes the structure of the data source and the server mapping of the Adabas data

types.

For the Adapter for Adabas to access Adabas files, you must describe each file you use in a
Master and Access File. The logical description of an Adabas file is stored in a Master File,
which describes the field layout.
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Creating Synonyms

How to:

Create a Synonym From the Web Console

Create a Synonym Manually

Use the ISN and GFBID Parameters With CREATE SYNONYM
Example:

Creating Synonyms for Adabas With and Without Predict Existences
Creating a Synonym Using a Parameter List

Equality Test on ISN Field

Inequality Test on ISN Field

Issuing an Insert Request

Using GFBID Syntax in a Master File

Using the GFBID Parameter in the CREATE SYNONYM Command
Using GFBID Syntax

Reference:

Managing Synonyms

CHECKNAMES for Special Characters and Reserved Words
Master File Field Attributes

Access File Attributes

Comments in Master and Access Files

Usage of Master File Fields With ISN Support

ISN for Insert

Master File Fields and GFBID Support
Synonyms define unique names (or aliases) for each Adabas table or view that is accessible
from the server. Synonyms are useful because they hide the underlying data source’s

location and identity from client applications. They also provide support for extended
metadata features of the server, such as virtual fields and additional security mechanisms.
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Procedure:
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Using synonyms allows an object to be moved or renamed while allowing client
applications to continue functioning without modification. The only modification required
is a redefinition of the synonym on the server. The result of creating a synonym is a Master
File and Access File, which represent the server’s metadata.

The CREATE SYNONYM command automatically generates Master and Access Files for
Adabas files based on information stored in the Field Definition Table (FDT) in Adabas and
the Predict dictionary (optionally). The command requires Adabas Release 5.0 or higher and
Predict Release 3.1.4 or higher.

The syntax is identical on UNIX, Windows, 0S/390 and z/OS, and OpenVMS platforms.
Note: You can add the following parameters to the CREATE SYNONYM syntax:
« ISN provides support for retrieval of Adabas internal sequence numbers.

+  GFBID allows the use of Adabas Global Format buffers for requests that utilize the same
field lists.

How to Create a Synonym From the Web Console

1. Start the Web Console and, in the navigation pane, click Metadata. The Managing
Metadata page opens.

To create a synonym, you must have configured the adapter.

2. Click New Synonym in the navigation pane to open the Select Adapter and Connection
to Create Synonym pane.

3. Click a connection for the configured adapter. The Select Synonym Candidate for
Adabas pane (Step 1 of 2) opens.

4. Enter values for the following parameters:

Parameter Description
Default DB Number of the database to access. (Required for all
number platforms.)

Associator Data Name of the Adabas Associator data set. (Required only for
Set name 0S/390 and z/0S.)

5. Click the Use Predict Metadata check box to if you want to use Predict™ software that
has been installed for use with Adabas.

6. Click Select Tables. The Create Synonym for Adabas pane (Step 2 of 2) opens.
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7. Provide values for the following superdescriptior processing parameters:

Parameter

Description

Mode

Extended

Describes superdescriptors as groups in the Master File.
Neither the groups nor their components (fields) have
field names specified in the Master File. Aliases are
populated using the Adabas FDT (2-byte name).

The Adapter for Adabas uses new logic to process the
selection criteria of requests involving that synonym.
Screening conditions within the request are analyzed
and the superdescriptor that covers the highest order
component fields required by the selection criteria are
used. For more information, see NEW Synonym Setting for
Superdescriptors on page 2-79.

Note that you must specify CALLTYPE=RL in the Access

File in order to take advantage of superdescriptor-based
access.

Standard
Incorporates the usual CREATE SYNONYM behavior,
which does not trigger the new logic for requests using
superdescriptors. Standard is the default value.

ISN field

Yes

Specifies that a field generated in the Master File is to be
used to specify Adabas Internal Sequence Numbers (ISN).

Indicates that Adabas Internal Sequence Numbers (ISN)
are not to be included in the Master File.

GSBID field

Yes

Specifies that a field generated in the Master File is to be
used to specify Adabas Global Format Buffer ID values.

No

Indicates that Global Format Buffer ID values are not to
be included in the Master File.
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8.

10.

11.

12.

Enter the following additional parameters:

Parameter Description

Select Application Select an application directory. The default
value is baseapp.

Prefix/Suffix If you have tables with identical table names,
assign a prefix or a suffix to distinguish them.
For example, if you have identically named
human resources and payroll tables, assign the
prefix HR to distinguish the synonyms for the
human resources tables. Note that the resulting
synonym name cannot exceed 64 characters.

If all tables and views have unique names, leave
prefix and suffix fields blank.

Overwrite Existing Synonyms To specify that this synonym should overwrite
any earlier synonym with the same fully
qualified name, select the Overwrite existing
synonyms check box.

Click the Validate check box if you wish to convert all special characters to underscores
and perform a name check to prevent the use of reserved names. (This is accomplished
by adding numbers to the names.) This parameter ensures that names adhere to iWay
specifications. See CHECKNAMES for Special Characters and Reserved Words for more
information.

When the Validate option is unchecked, only the following characters are converted to
underscores: ;' ;"\ '/ '$". No checking is performed for names.

Click the Make unique check box if you wish to set the scope for field and group names
to the entire synonym; this ensures that no duplicate names are used, even in different
segments of the synonym. When this option is unchecked, the scope is the segment.

Click Create Synonym. The result of the Create Synonym process is a Master File, which is
created and added under the specified application directory.
A status window displays the message:

All Synonyms Created Successfully

From the message window, you can click Go to Metadata page to view, edit, test, or
manage the new synonym.
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Reference: Managing Synonyms

Syntax:

In the Metadata navigation pane, click the name of the synonym to access the following

options:

Open Opens the Master File in the right pane, for viewing and editing using a
graphical interface. You can also refresh the synonym.

Edit as Text Enables you to manually edit the synonym's Master File.

Note: To update the synonym, it is strongly recommended that you use
the graphical interface provided by the Open option, rather than
manually editing the Master File.

Edit Access Enables you to manually edit the synonym's Access File.

File as Text Note: To update the synonym, it is strongly recommended that you use
the graphical interface provided by the Open option, rather than
manually editing the Access File.

Sample Data | Retrieves up to 20 rows from the associated data source.

Drop Deletes the synonym. You are asked to confirm this selection before the

Synonym synonym is deleted.

Move Moves the synonym to another application directory. Click the target

Synonym directory from the resulting list.

Copy Copies the synonym to another application directory. Click the target

Synonym directory from the resulting list.

How to Create a Synonym Manually

CREATE SYNONYM app/synoynm
FOR [FILE=]file-number|/predict-file-number| (predict-filename)]]

DBMS ADBSINX

DATABASE dbid[/predict-dbid]
PARMS '<parameter_ 1list>'
[CHECKNAMES] [UNIQUENAMES]

END
where:

app

Is the 1-to 64-character application namespace where you want to create the synonym.

If your server is APP-enabled, you must use this application name.

If your server is not APP-enabled, you must not use this application name.
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synonym
Is the alias for the data source (maximum 64 characters).
file-number
Is the number of the Adabas file used as the base for the Master and Access Files. The
range is from 1 to 255 (5000 is the maximum value on a mainframe platform).
predict-file-number
Is the number of the Adabas file where the Predict dictionary data is located. The range
is from 1 to 255 (5000 is the maximum value on a mainframe platform).
predict-filename
Is the name of the view in the Predict dictionary that corresponds to the Adabas file
being used. Use this name when it differs from synonym. Maximum length is 32 bytes.
ADBSINX
Is the SUFFIX that indicates the Adapter for Adabas.
dbid
Is the Database ID (DBNO) for the Adabas DBMS to be accessed. The range is from 1 to
255 (65535 is the maximum value on a mainframe platform).
predict-dbid
Is the Database ID (DBNO) for the Adabas DBMS that contains the Predict dictionary
data. The range is from 1 to 255 (65535 is the maximum value on a mainframe
platform).
parameter_1list
Are the parameter values delimited by space or comma. Possible values are:

GFBID specifies that a field generated in the Master File is to be used to specify Adabas
Global Format Buffer ID values.

15N specifies that a field generated in the Master File is to be used to specify Adabas
Internal Sequence Numbers (ISN).

NEW Or STD is the processing mode for Adabas superdescriptor fields. For more
information, see NEW Synonym Setting for Superdescriptors on page 2-79.
CHECKNAMES

Converts all special characters to underscores and performs a name check to prevent
the use of reserved names. (This is accomplished by adding numbers to the names.)
The CHECKNAMES parameter ensures that names adhere to iWay specifications. See
CHECKNAMIES for Special Characters and Reserved Words for more information.

When this parameter is omitted (the default), only the following characters are
converted to underscore are:™-; ' '\ '/ ', '$". No checking is performed for names.
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UNIQUENAMES

Sets the scope for field and group names to the entire synonym; this ensures that no
duplicate names are used, even in different segments of the synonym.

When this option is omitted (the default), the scope is the segment.

Note: These values override values previously set by SET commands. For more information,
see Customizing the Adabas Environment on page 2-78.

Creating Synonyms for Adabas With and Without Predict Existences

+  When the Predict file exists: Issue CREATE SYNONYM with the name SAMPLE for file 2
from Database 1. Predict dictionary is located in file 12 from database 2. The name of
the view from the Predict dictionary is VEHICLES:

CREATE SYNONYM SAMPLE FOR FILE=2/12 (VEHICLES)
DBMS ADBSINX DATABASE 1/2
END

«  With the Predict file and the same file name: Issue CREATE SYNONYM with the name
SAMPLE for file 2 from Database 1. The name of the view from the Predict dictionary is
the same as the Master and Access Files:

CREATE SYNONYM SAMPLE FOR FILE=2/11
DBMS ADBSINX DATABASE 1/1
END

*  Without the Predict file: Issue CREATE SYNONYM as follows:

CREATE SYNONYM FILEl12 FOR FILE=12
DBMS ADBSINX DATABASE 1
END

Below are samples of Master and Access Files generated in this example.
Generated Master File: file12.mas

FILE=FILEl12 , SUFFIX=ADBSINX ,$

SEGNAME=S01 ,SEGTYPE=S0 ,$
FIELD=AA_FIELD ,ALIAS=AA ,Al5 ,Al5 ,INDEX=TI,S$

FIELD=AB FIELD ,ALIAS=AB ,I9 ,I4 , ,$
FIELD=AC_FIELD ,ALIAS=AC ,A8 ,A8 ,INDEX=I,$
GROUP=CD_GROUP ,ALIAS=CD ,A50 ,A50 , ,$
FIELD=AD FIELD ,ALIAS=AD ,A20 ,A20 ,INDEX=I,$
FIELD=AE_FIELD ,ALIAS=AE ,A20 ,A20 , ,$
FIELD=AF FIELD ,ALIAS=AF ,Al0 ,Al0 ,INDEX=I,$
FIELD=AG_FIELD ,ALIAS=AG ,P2 ,2Z22 , ,$
FIELD=AH FIELD ,ALIAS=AH ,Al ,Al ,INDEX=I,$
FIELD=AI_ FIELD ,ALIAS=AI ,Al ,Al , ,$
FIELD=AJ FIELD ,ALIAS=AJ ,P6 ,26 , ,$
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SGRMU=AK_GROUP ,ALIAS=AK ,A7 ,A4d , ,$
FIELD=AL_FIELD ,ALIAS=AL ,A3 ,A3 , ,S
FIELD=AMO0101_CNT ,ALIAS=AMC , 14 ,I1 , ,S

$ $SSSSSSSSSSSSSSSSSSSSS Superdescriptor $SSSS$S8SSSSSSSSSSSSSSSSSs S

FIELD=AN FIELD ,ALIAS=AN ,A4 ,A4 ,INDEX=I,$
¢ FIELD=AJ_FIELD_SO0l1 ,ALIAS=AJ,P6 ,Z2 , ,$
$ FIELD=AJ FIELD_SOl1 ,ALIAS=AJ,P6 ,Z22 , ,$

S $5555555555555555555SS Superdescriptor $55555555555555555555558S8S 8

GROUP=AO_GROUP ,ALIAS=AO ,A28 ,A22 ,INDEX=I,S$
FIELD=AG FIELD S02 ,ALIAS=AG ,P2 ,Z2 , ,S

FIELD=AD_FIELD_S02 ,ALIAS=AD ,A20 ,A20 ,INDEX=I,S$

SEGNAME=AM0101 , SEGTYPE=S0, PARENT=S01 ,OCCURS=AMC, $

FIELD=AM_FIELD ,ALIAS=AM ,P7 P4 , ,S
FIELD=AM0101_OCC ,ALIAS=ORDER,I4 ,I1 , ,$

Generated Access File: file12.acx

RELEASE=6 ,OPEN=YES

SEGNAM=S01 ,ACCESS=ADBS ,FILENO=12 , DBNO=1
UNQKEYNAME=AA_FIELD
CALLTYPE=FIND
$ CALLTYPE=RL ,SEQFIELD=AA_FIELD
$FIELD=AA_FIELD , TYPE=DSC
$FIELD=AC_FIELD , TYPE=DSC
$FIELD=AD_FIELD , TYPE=DSC
$FIELD=AF_FIELD , TYPE=DSC
$FIELD=AH_FIELD , TYPE=DSC
FIELD=AN_FIELD , TYPE=NOP
FIELD=AO_GROUP , TYPE=SPR
FIELD=AG FIELD S02 , TYPE=
FIELD=AD FIELD S02 , TYPE=DSC, NU=YES
SEGNAM=AM0101 ,ACCESS=MU ,FILENO=12 , DBNO=1

Example: Creating a Synonym Using a Parameter List

,WRITE=YES

,WRITE=YES

Ur

Uy Ur r Vr Ur r Vr Ur r U Or

Issue the following command to create Master and Access Files with ISN support and to

process a superdescriptor in the NEW mode:

CREATE SYNONYM SAMPLE FOR 12
DBMS ADBSINX DATABASE 1
PARMS 'ISN, NEW'

END

Note:

+  Only one Adabas file description can be generated in the Master File. If multiple Adabas
files must be described in one Master File, a description for each Adabas file must be

created and combined in one Master File manually.

2-26
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The CREATE SYNONYM command describes Adabas files within the constraints of the
Adapter for Adabas. For more information, see Platform-Specific Functionality on
page 2-77. Superdescriptors, subdescriptors, periodic elements (PE groups), and
multi-value fields (MU) are included. Comments are used to describe unsupported
fields in the generated Master File.

+  The CREATE SYNONYM command allows you to customize the output using data from
the Predict dictionary. You can:

Replace generic field names constructed based on Adabas field names (xx_FIELD)
with the names obtained from the Predict dictionary.

Replace the USAGE format and length generated from an Adabas FDT (Field
Definition Table) with the format and length from the Predict dictionary.

* Include the NATURAL column heading stored in the Predict dictionary in the
Master File for use as the default column heading in server reports.

Reference: CHECKNAMES for Special Characters and Reserved Words
CHECKNAMES checks and adjusts the following special characters and names:
Full list of special characters to be converted to underscore:
B S L P S/, A (R /R G IR S
List of reserved words that are not to be used as names in the created synonym:

ALIAS, ALL, ALTER, AND, ANY, AS, ASC, AUTHORIZATION, AVG, BEGIN, BETWEEN, BINARY,
BIT, BOTH, BY, CALL, CASE, CAST, CHAR, CHARACTER, CHECK, CLOSE, COALESCE,
COMMIT, CONNECT, CORRESPONDING, COUNT, CREATE, CROSS, CURRENT, CURSOR,
DATE, DEALLOCATE, DEC, DECIMAL, DECLARE, DEFAULT, DELETE, DESC, DISTINCT, DO,
DOUBLE, DROP, ELSE, ELSEIF, END, ESCAPE, EXCEPT, EXECUTE, EXISTS, FETCH, FLOAT,
FOR, FOREIGN, FROM, FULL, FUNCTION, GET, GRANT, GROUP, HAVING, IF, IN, INDICATOR,
INNER, INOUT, INSERT, INT, INTEGER, INTERSECT, INTO, IS, ITERATE, JOIN, KEY, LEADING,
LEAVE, LEFT, LIKE, LOOP, MAX, MIN, NATURAL, NOT, NULL, NULLIF, NUMERIC, OF, ON,
ONLY, OPEN, OPTION, OR, ORDER, OUT, OUTER, PRECISION, PREPARE, PRIMARY,
PROCEDURE, REAL, REFERENCES, REPEAT, RETURN, RETURNS, REVOKE, RIGHT,
ROLLBACK, ROW, ROWS, SCHEMA, SELECT, SET, SMALLINT, SOME, SUM, TABLE, THEN,
TIME, TIMESTAMP, TO, TRAILING, UNION, UNIQUE, UNTIL, UPDATE, USER, USING,
VALUES, VARCHAR, VARYING, VIEW, WHEN, WHERE, WHILE, WITH, WORK, END,
COLFETCH, CONCAT, DATABASE, DATETIME, DAY, DAYS, EXPLAIN, GRAPHIC, HOUR,
HOURS, IMAGE, INCLUDE, INDEX, LOCK, LOGICAL, LONG, MICROSECOND,
MICROSECONDS, MILLISECOND, MILLISECONDS, MINUTE, MINUTES, MONEY, MONTH,
MONTHS, NUMBER, OPTIMIZE, PACKAGE, PERCENT, PLAN, PROGRAM, PURGE,
QUERYNO, RAW, RESET, SECOND, SECONDS, SERIAL, SMALLFLOAT, STOGROUP,
SYNONYM, SYSNAME, TABLESPACE, TEXT, TRUNCATE, USER_TYPE_NAME, VARBINARY,
VARGRAPHIC, YEAR, YEARS
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The following field attributes describe Adabas data segments.

Field Attribute

Description

FILE

Master File name. It may or may not match the file name in the
Adabas DBMS.

SUFFIX

Always ADBSINX.

SEGNAME

Segment names in the description generated by CREATE SYNONYM.
They follow a logical format to provide uniqueness within the file.

FIELD

Field name from the Predict dictionary (if used) or generated
automatically (xx_FIELD).

GROUP

Identifies fields described as simple groups or PE groups. Is the field
name from the Predict dictionary (if used) or generated
automatically (xx_GROUP).

ALIAS

Actual Adabas short name. It can be detailed for counter fields
without standard length. For order fields, it has the value ORDER.

USAGE

USAGE format and length of the field. This attribute determines how
the value is displayed in reports. Values are determined based on
ACTUAL format and length and then may be detailed by value from
the Predict dictionary (if used). For fields without standard length, it
has the maximum value for the format.

ACTUAL

Field standard format and length as stored in the Adabas Field
Definition Table (FDT) for a given file. For fields without standard
length, it has the maximum value for the format. For fields with
format A and option LA (Long Alphanumeric, used only for 05/390
and z/0S) the ACTUAL length must have a value greater than 253.
Value 500 is assumed.

INDEX=I

Indicates the field is a superdescriptor, subdescriptor, or simple
descriptor.

TITLE

Column heading used in reports. This attribute is included only if the
Predict dictionary is used and the field has a column heading value
in the Predict dictionary.

GROUP

Identifies fields described as simple groups or PE groups.

$GRMU

Group that contains a PE group or an MU (multi-value) field.
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Field Attribute Description

$2LONG Group field whose total length exceeds the maximum of 4096
characters supported by the server.

$PEMU PE group that contains an MU (multi-value) field or is a group field
that contains a PE group or an MU field. In both cases, the field
cannot be used to retrieve data using the adapter.

$FIELD Field that belongs to a commented group or superdescriptor
composed of partial fields (NOP).

Reference: Access File Attributes

The following Access File attributes describe Adabas data segments:

Access File Attribute Description

RELEASE

Adabas release. If RELEASE=5 or less, then FILENO can be 1-
255 and DBNO can be 0-255. If RELEASE is 6 or greater, then
the adapter supports two-byte FILENO

(1-5000) and DBNO (1-65535).

OPEN

Determines whether the adapter should issue Adabas OPEN
and CLOSE calls for each report request.

SEGNAM

Segment name as described in the Master File.

ACCESS

Access method for the segment. ADBS indicates segments
that contain non-repeating data. PE indicates segments that
describe periodic groups. MU indicates segments that
describe multi-value fields.

DBNO

Adabas database number. On UNIX, Windows, and OpenVMS,
this attribute must be included in the Access File. DBNO
depends on RELEASE. If RELEASE is 5 or less, DBNO can be 0-
255; if RELEASE is 6 or greater, DBNO can be

1-65535.

FILENO

Adabas file number. If RELEASE is 5 or less, FILENO can be 1-
255; if RELEASE is 6 or greater, FILENO can be 1-5000.

UNQKEYNAME

Field name that will be used as a unique key during file
updating. The first unique indexed field from the root
segment is used. If that does not exist, then a value from
SEQFIELD is used.
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Access File Attribute

Description

CALLTYPE

FIND. Creates an additional commented line with

CALLTYPE=RL if the Predict file view contains SEQFIELD data
or the root segment contains an indexed field. The line with
the preferable value of CALLTYPE can be chosen depending
on the method used to retrieve the data from the database.

SEQFIELD

SEQFIELD name taken from the Predict file view, if used, or the
first unique indexed field, or the first indexed field from Root
segment. If CALLTYPE=FIND, then no value is entered for
SEQFIELD in the Access File.

FIELD

Describes a descriptor, superdescriptor, subdescriptor,
phonetic descriptor, hyperdescriptor, or a component of a
superdescriptor.

TYPE

Type of descriptor for FIELD. Values are SPR for
superdescriptors, NOP for subdescriptors or superdescriptors
composed of partial fields, PDS for phonetic descriptors, HDS
for hyperdescriptors, or DSC for a simple descriptor.

NU

Indicates if the field uses null suppression. Values are YES or
NO.

PASS

Adabas password for the file. This attribute can be added
manually.

KEYFLD

Only for child segments. This is the common field in the
parent segment, which is used to relate the two files.

IXFLD

Only for child segments. This is the common field in the child
segment, which is used to relate the two files.

Reference: Comments in Master and Access Files

2-30

The generated Master File and Access File contain several commented entries. They are
provided for the client's convenience and are not used by the server. Comments are

provided for the:

+  CREATE SYNONYM time stamp and creator's User ID (included in both the Master and

Access Files).

- Predict file name, file number, and DBID, if Predict is used.

+  Headers before special fields: super/sub/hyper/phonetic descriptors or fields without

standard length.
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+  Fields not supported by the adapter.

+  Component fields of superdescriptors that are composed of partial fields (described as
NOP type).

How to Use the ISN and GFBID Parameters With CREATE SYNONYM

CREATE SYNONYM app/synonym

FOR FILE=file-number|[/predict-file-number| (predict-filename)]]
DBMS ADBSINX

DATABASE dbid[/predict-dbid] [PARMS |GFBID | ISN]

END

where:

GFBID

Specifies that a field generated in the Master File is to be used to specify Adabas Global
Format Buffer ID values.

ISN

Specifies that a field generated in the Master File is to be used to specify Adabas
Internal Sequence Numbers (ISN).

For complete CREATE SYNONYM syntax, see Create a Synonym Manually on page 2-23.

Usage of Master File Fields With ISN Support

The Adapter for Adabas can employ a new data retrieval strategy through Read Logical by
ISN (L1) calls. It can be used to determine the Internal Sequence Number (ISN) of a record
that was read or that will be inserted into an Adabas file.

ISN-based access is applicable only if an ISN field is described in the Master File. This field
has a field name that is user-defined and an ALIAS of ISN. The Usage format is | and the
Actual format must be 4. This field can be defined only in segments that contain
non-repeating data (that is, using an access method defined in the Access File as ADBS):

FIELD=ISN_FIELD, ALIAS=ISN, 110, 14, $

Equality tests on the ISN field can be used to retrieve a single record when the:

*  Report request contains an equality operator in the selection test on an ISN list.
or

+ ISNfield is used as the cross-referenced field in the Join to an Adabas file.

Adabas returns the Response Code 113 if the record with the ISN defined in the test is not
present in the Address Converter for the file. The adapter returns the following message:
"Record is not found".
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The Adapter for Adabas uses Read Logical by ISN (L1) calls to retrieve all records for the
entry segment when the:

+  Report request does not contain optimizable selection criteria on an inverted list.

+  Access File contains a SEQFIELD value for the segment whose value is equal to the ISN
field name.

For example, the Access File ADATEST contains:
SEGNAM=S01, ACCESS=ADBS , ... ,SEQFIELD=ISN_FIELD ,$

Adabas returns each record in ascending order by the value of the ISN.

Equality Test on ISN Field

SELECT AA_FIELD, AJ_FIELD FROM ADATEST
WHERE ISN_FIELD = 1100;

Note: Multifetch option will be suppressed for this call.
Read Logical by ISN (L1) calls to retrieve a subset of records for the entry segment when the:

*  Report request contains the GE/GT relational operator in the selection test on an ISN
list.

+  Report request does not contain any selection tests on an inverted list.
»  Access File contains a SEQFIELD value for that segment.

Inequality Test on ISN Field

Access File ADATEST contains:

SEGNAM=S01, ACCESS=ADBS, ... ,SEQFIELD=AA_FIELD ,$

Read Logical by ISN (L1) is used:

SELECT AA_FIELD, AE_FIELD FROM ADATEST
WHERE ISN_FIELD > 1100;

ISN for Insert

After issuing an Insert request on a file with an ISN field in the Master File, the resulting ISN
generated by Adabas is displayed by the message FOC4592:

(FOC4592) RECORD IS INSERTED WITH ISN : nnnnn
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Issuing an Insert Request

SQL

INSERT INTO ADBTEST (AA_FIELD, AJ_FIELD)
VALUES ('11111111', 'TAMPA');
END

ADBTEST ADBSINX ON 09/20/2002 AT 15.22.16
(FOC4592) RECORD IS INSERTED WITH ISN : 11
(FOC4566) RECORDS AFFECTED DURING CURRENT REQUEST : 1/INSERT

TRANSACTIONS: TOTAL = 1 ACCEPTED= 1 REJECTED= 0
SEGMENTS: INPUT = 1 UPDATED = 0 DELETED = 0

You can assign a value for the ISN field if the Insert request contains the ISN field and the
assigned value is not 0.

The adapter will issue an Adabas N2 Direct Call to assign this ISN value to the inserted
record. Adabas returns Response Code 113 if this value was already assigned to another
record in the file or if it is larger than the MAXISN in effect for the file.

Master File Fields and GFBID Support

The Adapter for Adabas can optimize the performance of queries that use the same Adabas
field lists repeatedly. Field lists are generated in Adabas format buffers, and can be retained.

Global Format Buffer ID (GFBID) support is applicable only if a GFBID field is present in the
Master File. This field has a user-defined field name, and an ALIAS of GFBID. This field is used
to determine the Global Format Buffer ID that will be defined in read requests with identical
field lists for the same database. The GFBID field has a USAGE format of A8 and an ACTUAL
format of A8. This field can be defined only in segments that contain non-repeating data
(that is, the access method defined in the Access File is ADBS).

Using GFBID Syntax in a Master File
FIELD=GID_FIELD, ALIAS=GFBID, A8, A8, $
Note:

+ Ifthefield list is changed but the same GFBID is used in a request, then incorrect results
may be displayed. In some cases, a message about the possible mismatch between the
Field Definition Table (FDT) and Master File will be issued.

« Iftwo requests have the same list of selected fields but different fields are used in
selection criteria, then the requests must use different GFBID values.

The GFBID field can be defined in the Master File manually or using the Create Synonym
facility with option PARMS GFBID.

iWay Adapter Administration for UNIX, Windows, OpenVMS, 0S/400, 0S/390, and z/OS 2-33



Managing Adabas Metadata

Example:

Example:

2-34

Using the GFBID Parameter in the CREATE SYNONYM Command

CREATE SYNONYM ADATEST FOR 11 DBMS ADBSINX DATABASE 3 PARMS 'GFBID'
END

The value of GFBID can have up to 8 bytes and must start with a digit or uppercase
character.

If GFBID is used in a request against a file that contains simple PE/MU segments, it will be
applied to Adabas calls to get the field values from these segments. The GFBID value will be
adjusted for each non-ADBS segment; that is, a segment number is placed in the last (8th)
byte of the GFBID field.

Calls to a PE (periodic element) with MU (multi-value) child or an MU with PE parent
segment will not use GFBID values.

Note: To make the GFBID value unique within Adabas, do not use 8 byte GFBID values for
these types of calls.

« If a GFBID field is defined in the Master File, it can be used in a request as part of the
selection test. The adapter will take the GFBID value from the selection criteria,
deactivate the field, and remove it from the match array. The GFBID value is placed in
the ADDS5 field of the Adabas Control Block for the request.

+ Ifthe GFBID is applied to an Adabas call, then field name ADDS5 appears in the adapter
trace. GFBID values that were issued in all requests to the database are accumulated in
the Adabas internal queue. These values can be removed from the queue by issuing the
following adapter SET command:

ENGINE ADBSINX SET GFBID_OFF ALL/<value> DBID <number>

When a single <value> is in the SET command, all values issued for child segments are
removed as well. If <value> contains blanks, then value must be enclosed in single
quotation marks.

ALL clears all GFBID values.

Using GFBID Syntax

Master File ADATEST contains:
FIELD=GID_FIELD, ALIAS=GFBID, A8, A8, $
Request 1. Global ID = ABC1:

SQL

SELECT AA_FIELD, AJ_FIELD, ISN_FIELD, AQ0201_OCC, AR_FIELD, AS_FIELD,
AT_FIELD

FROM EMPLOYEES

WHERE ISN_FIELD > 1100 AND GID_FIELD = 'ABCl';

END
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Result:
PAGE 1

AA_FIELD AJ_FIELD ISN_FIELD AQ0201_0OCC AR_FIELD AS_FIELD AT FIELD
30034517 DERBY 1105 1 UKL 6500 750
30034517 DERBY 1105 2 UKL 6800 1240
30034517 DERBY 1105 3 UKL 7100 1345
30034517 DERBY 1105 4 UKL 7450 1450
30034517 DERBY 1105 5 UKL 7800 1700
50005600 VIENNE 1106 1 FRA 165810 10000
50005300 PARIS 1107 1 FRA 166900 5400

NUMBER OF RECORDS IN TABLE= 7 LINES= 7
Request 2. Global ID = ABC1, but field's list is changed:

SQL

SELECT AA_FIELD, ISN_FIELD, AQ0201_OCC, AR_FIELD, AS_FIELD, AT_FIELD
FROM EMPLOYEES

WHERE ISN_FIELD > 1100 AND GID_FIELD = 'ABCl';

END

Result:

(FOC4567) POSSIBLE MISMATCH BETWEEN FDT AND MFD : file=19879548
(FOC4591) ERROR RETURN ON READ BY ISN : S01 /999:ffffffcd001d00

NUMBER OF RECORDS IN TABLE= 0 LINES= 0
Request 3. Remove value 'ABC1' from Adabas:
ENGINE ADBSINX SET GFBID_OFF ABC1 DBID 3
Request 4. Repeat request 2.

SOL

SELECT AA_FIELD, ISN_FIELD, AQ0201_OCC, AR_FIELD, AS_FIELD, AT_FIELD
FROM EMPLOYEES

WHERE ISN_FIELD > 1100 AND GID_FIELD = 'ABCl';

END
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Result:

PAGE 1
AA_FIELD

30034517
30034517
30034517
30034517
30034517
50005600
50005300

NUMBER OF RECORDS IN TABLE= 7 LINES= 7

ISN_FIELD AQ0201_0OCC

AR_FIELD AS_FIELD AT_FIELD

UKL
UKL
UKL
UKL
UKL
FRA
FRA

165810
166900

10000
5400

Request 5. Remove all GFBID's values for Database 3 from Adabas:

ENGINE ADBSINX SET GFBID_OFF ALL DBID 3

Overview of Master and Access Files

The server processes a report request with the following steps:

1. It locates the Master File for the Adabas file. The file name in the report request is the
same as the 0OS/390 and z/OS PDS member name.

2. It detects the SUFFIX attribute, ADBSINX, in the Master File. Since this value indicates
that the data resides in an Adabas file, it passes control to the adapter.

3. The adapter locates the corresponding Access File and uses the information contained
in both the Master and Access Files to generate the Adabas direct calls required by the
report request. It passes these direct calls to the Adabas DBMS.

4. The adapter retrieves the data generated by the Adabas DBMS and returns control to
the server. For some operations, the server may perform additional processing on the

returned data.

2-36
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Master Files for Adabas

In this section:
File Attributes in Master Files
Segment Attributes in Master Files

Field Attributes in Master Files

Standard Master File attributes are generally used to describe Adabas files, but there are
concepts in Adabas file processing that require special terminology at the field and
segment level. On 0S/390 and z/0S, the Master File is a member of a PDS with DDNAME
MASTER.

The server permits a great deal of flexibility in its Master Files. For the Adapter for Adabas,
you need to describe only the Adabas fields actually used in reporting applications,
omitting any unnecessary Adabas fields. (Note the exception that if a PE group is included
in the Master File, all fields of the PE group must be included. See Field Attributes in Master
Files on page 2-43 and Describing Multi-value Fields Within Periodic Groups on page 2-74 for
additional information.) Additionally, describing the same Adabas file in multiple ways
enables you to access that same file in its different configurations within one procedure.

Master Files have three parts: file declaration, segment declaration, and field declaration,
each of which is explained in these topics. Concepts that are specific to Adabas files, for
which the server requires unique syntax in the Master File, are also explained.
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The following is an example of the Master File for VEHICLES.

$$$ CREATED ON 12/10/03 AT 10.17.27 BY PMSMJB
FILENAME=ADACAR, SUFFIX=ADBSINX, $

$ ADABAS FILE = VEHICLES-FILE
, SEGTYPE=S, $

SEGNAME=S01
FIELD=REG_NUM
FIELD=CHASSIS_NUM
FIELD=PERSONNEL_ID
GROUP=CAR_DETAILS

FIELD=MAKE
FIELD=MODEL
FIELD=COLOR
FIELD=YEAR
FIELD=CLASS
FIELD=LEASE_PUR
FIELD=DATE_ACQ
$GRMU=CAR_MAINTENANCE
FIELD=CURR_CODE
FIELD=MAINT COST_ CNT
FIELD=DAT_ ACQ_DESC
GROUP=MODEL_YEAR_MAKE
FIELD=YEAR_S02
FIELD=MAKE_S02

SEGNAME=AM0101 ,SEGTYPE=S, PARENT=S01

FIELD=MAINT_COST
FIELD=AM0101_0OCC

,ALIAS=AA
,ALIAS=AB
,ALTAS=AC
,ALIAS=CD
,ALIAS=AD
,ALIAS=AE
,ALIAS=AF
,ALTIAS=AG
,ALIAS=AH
,ALIAS=AT
,ALIAS=AJ
,ALTAS=AK
,ALIAS=AL
, ALTAS=AMC
,ALTAS=AN
,ALIAS=A0
,ALIAS=AG
,ALIAS=AD

,ALTAS=AM

,ALTAS=0RDER

, OCCURS=AMC, $

DICTIONARY
,AlS5 ,Al5
, I9 ,I4
, A8 ,A8
,A50 ,A50
,A20 ,A20
,A20 ,A20
,AL10 ,A10
, P2 , 22
,Al ,Al
,Al ,Al
, P6 , 26
,All , A7
/A3 , A3
,I4 ,I2
,Ad , A4
,A28 ,A22
, P2 , 22
,A20 ,A20

MAX=
, P7 , P4
,I4 ,I2

=6

, INDEX=TI, $
. $
, INDEX=T, $
.S
, INDEX=T, $
. $
, INDEX=TI, $
. $
, INDEX=T, $
.S
. $
S
. $
. $
, INDEX=T, $
, INDEX=TI, $
. $
, INDEX=T, $

.8
. $
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File Attributes in Master Files

Example:

In this section:
FILENAME
SUFFIX
Example:

File Declaration

Master Files begin with a file declaration that names the file and describes the type of data
source. The file declaration has two attributes, FILENAME and SUFFIX.

The syntax is
FILE[NAME] =filename, SUFFIX=ADBSINX [,$]
where:

filename

Is a one- to eight-character name that complies with server file naming conventions.

ADBSINX
Is the value that specifies the Adapter for Adabas.

FILENAME
The FILENAME (or FILE) is any valid name from one to eight characters long.

In the OS/390 and z/0S environment, it is a member of a partitioned data set with the
DDNAME MASTER.

SUFFIX

The value for the SUFFIX attribute is always ADBSINX, which is the name of the Adapter for
Adabas program that the server loads to read an Adabas database.

File Declaration
The following example is a typical file declaration:

FILENAME=ADACAR, SUFFIX=ADBSINX, $
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Segment Attributes in Master Files

In this section:
SEGNAME
SEGTYPE
PARENT
OCCURS
How to:
Name a Root Segment in the Master File
Name a Segment for a PE Group and MU Field
Example:
Naming a Segment for a PE Group and MU Field
Segment Declaration
Each segment declaration describes one Adabas record or a subset of an Adabas record

(called a logical record type). Each logical record type described in a Master File requires a
segment declaration that consists of at least two attributes, SEGNAME and SEGTYPE.

The syntax is

SEGNAME=segname, SEGTYPE=segtype [,PARENT=parent]
[,O0CCURS=0ccursname] [, $]

where:

segname

Is a unique one- to eight-character name that identifies the segment.
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segtype
Identifies the characteristics of the segment. Possible values are:

s which indicates multiple instances of a descendant segment are related to a given
parent.

so which indicates the Write Adapter for Adabas (for the Read Adapter for Adabas,
SEGTYPE=S is sufficient).

U which indicates a single instance of data for a descendant segment is related to its
parent.

KL which indicates multiple instances of a cross-referenced descendant segment are
related to a given parent.

KLU which indicates a single instance of a cross-referenced descendant segment is
related to its parent.

parent
Is the name of the parent segment from the Adabas database.

occursname

Indicates a data field in the parent segment that contains the number of occurrences of
the descendant segment. Its value is derived from the two-character internal Adabas
name (ALIAS field on the server) appended with the letter C.

SEGNAME

The SEGNAME (or SEGMENT) attribute is the name of a group of data fields that have a
one-to-one relationship to each other in the Adabas file.

You may describe an Adabas file in the server's hierarchical design to take advantage of
multi-value fields and periodic groups. You may have multiple Adabas records described in
the same server view. Each record is described as a segment with a unique SEGNAME.

How to Name a Root Segment in the Master File

For the root segment of the Adabas file, the segment name is
Snn

where:

nn

Is a two-digit number indicating the order in which the file was selected.

The first file (selected as the root from the File Selection Menu) has SEGNAME=S01.
Subsequent files used in the same description (selected as children from the File
Selection Menu) have SEGNAME=S02, SEGNAME=S03, and so on.
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Syntax:

Example:
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How to Name a Segment for a PE Group and MU Field

The segment names for PE (periodic element) groups and MU (multi-value) fields have the
format

aammimnn
where:

aa

Is the Adabas field name.

Is a two-digit number that indicates the order in which the PE group or MU field
appears in the PREDICT description of the file.
nn

Is the order number used for the root segment.

Naming a Segment for a PE Group and MU Field

Using the syntax aammnn, SEGNAME=BE0201 describes the segment for the field BE, which
is the second (02) PE group or MU field described in the first segment (01).
SEGTYPE
Is the root segment and cross-reference segment type. The SEGTYPE is SO for the root
file and children with a non-unique IXFLD. The SEGTYPE is U for a child with a unique
IXFLD. The SEGTYPE for all PE and MU fields is SO.
PARENT
Is the value of SEGNAME of the parent record.

OCCURS

Indicates the number of occurrences of a PE group or MU field. This attribute contains
the Adabas field name of the PE group or MU field with the suffix C, which is the ALIAS
of the counter field in the parent segment.

SEGTYPE

The SEGTYPE attribute identifies the basic characteristics of related or cross-referenced
segments. Cross-referencing is a method of accessing information from two or more
different files or segments to use in a single report request.
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PARENT

Any segment except the root is a descendant, or child, of another segment. The PARENT
attribute supplies the name of the segment which is the logical parent or owner of the
current segment. If no PARENT attribute appears, the default is the immediately preceding
segment; however, it is highly recommended to include the parent. The PARENT name is
the one- to eight-character SEGNAME of a previous segment.

OCCURS

For more information on the segment attribute OCCURS, which applies to repeating fields
and groups, see Describing Multi-value Fields and Periodic Groups With the OCCURS Attribute
on page 2-71.

Segment Declaration

The following two examples are typical segment declarations:

SEGNAME=S01 , SEGTYPE=S ;S
SEGNAME=AM0101 , SEGTYPE=S , PARENT=S01 , OCCURS=AMC ;S

Field Attributes in Master Files

In this section:

FIELDNAME

ALIAS

Using the ALIAS to Reformat Adabas Fields
USAGE

ACTUAL

INDEX

GROUP

Example:

Field Declaration

Field declarations describe the fields in each file. For the simplest file structures
(single-segment, fixed-length files), you need to describe only the Adabas fields you
actually use for reporting purposes.

Put the fields in any order within their segment, except in the case of fields within periodic
groups (PE). The PE group must have all fields defined and in the proper order.
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The syntax is
FIELD[NAME]=fieldname, ALIAS=alias, [USAGE=]display, [ACTUAL=]format,$
where:
fieldname

Is the 1- to 66-character name that is unique to the Master File.
alias

Is the two-character internal Adabas field name.
display

Is the server display format for the field.
format

Is the server definition of the Adabas field format and length.
Note: Field declarations are always terminated with ,$.

There are additional attributes that apply to superdescriptor, cross-referenced, repeating,
and other types of fields.

FIELDNAME

The field name appears as a column heading when you include the field in a report request.
You can change the default by using AS or NOPRINT in the report or by using TITLE in the
Master File.

Field names are unique names of up to 66 characters. The Master File field name does not
need to be the same as the Adabas field name. Field names can include any alphanumeric
characters, but the first character must be a letter from A to Z. Avoid embedded blanks and
special characters.

Since all references to data on the server are through field names or aliases, the field names
should be unique within a Master File. This requirement is true even when the same Adabas
record is included as two differently structured segments in the same Master File. You must
specify different field names in the two segments or the server uses the first one in the
Master File unless you qualify which field you want, for example, file.field, segment field.
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ALIAS

The ALIAS for a single Adabas field must contain the two-character internal Adabas field
name. The adapter uses it to generate direct calls to the Adabas DBMS. The format rules are
as follows:

«  The ALIAS equals the two-character internal Adabas field name, for example, AM.

« The letter Cis appended to the two-character internal Adabas field name if the field is
the counter field for a PE group or MU field, for example, AMC.

«  The ALIAS is the two-character internal Adabas field name appended with the digit 1 if
an application calls for only the first occurrence of a repeating field, for example, AM1.

+  The ALIAS can be used to reformat the length of the Adabas field. See Using the ALIAS to
Reformat Adabas Fields on page 2-45 for examples using the reformatting option.

Note: Because of the requirement that the ALIAS in a Master File be the same as the
two-character internal Adabas field name, your Master File may include duplicate ALIAS
values. In that case, the field name is used to differentiate between the segments.

Using the ALIAS to Reformat Adabas Fields

The ALIAS field allows reformatting of the field for a different view. Several Adabas data
formats have lengths that exceed the supported maximum length of data formats on the
server. You can use the ALIAS to convert this data to an acceptable ACTUAL format and
length.

When a field is specified in a retrieval request, the value in the ALIAS is passed to Adabas in
the Format buffer. Adabas uses the ALIAS to process the field and return the data to the
server.

To use the reformatting option, define the ALIAS using length and format values that
indicate how you want to reformat the field.

The syntax is
ALIAS='xx, 1, f'
where:

XX

Is the two-character internal Adabas field name.
Is the new length of the field value in number of bytes.

Is the new Adabas format of the field value.

The entire value must be enclosed in single quotation marks.
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For example, if you want to use only the first three characters in a six-byte field, use the
following syntax in your Master File:

FIELD=L_DBNR, ALIAS='AU,3,P', USAGE=P3, ACTUAL=P3 ,S$

In this case, the Adapter for Adabas will read only the first three bytes (L_DBNR is a six-byte
field with the Adabas description: 01, AU, 6, U).

In the next example, to convert an Adabas binary field format of ten bytes (Adabas
description: 01, BB, 10, B) to an alphanumeric format large enough to accommodate the
Adabas value, you could use the following syntax in your Master File:

FIELD=TESTFLD, ALIAS='BB,10,A', USAGE=A20, ACTUAL=A10 ,$

Notice that you must also change the USAGE and ACTUAL values to reflect the changes in
the format. Refer to the chart in ACTUAL on page 2-47 for the acceptable USAGE and
ACTUAL values along with the corresponding Adabas codes.

Note: Groups cannot be reformatted. This formatting is valid only for elementary fields.

USAGE

The USAGE attribute enables you to describe how you want fields displayed on the screen,
printed in reports, or used in calculations. This attribute includes the data field type, length,
and any applicable edit options when the field values are printed. FORMAT is a synonym for
USAGE.

The syntax is
USAGE=t1llleeecee
where:

t
Is the field type.

111
Is the number of positions needed to display the field.

eeeee

Are the edit options.
The value that you specify for field length is the number of alphanumeric characters or
numeric digits that the server allocates for the field in any display or report. The specified

value excludes the editing characters, such as comma, $, and so on. Edit options control
how a field value is printed.
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The ACTUAL attribute describes the length and type of the Adabas field in storage. It is used
to describe the format of fields from external data files only, and must be included in the
Master Files needed for the Adapter for Adabas. The source of this information is your
existing Adabas Field Definition Table (FDT).

The syntax is

ACTUAL=t111

where:

t

Is the server field type of the Adabas field.

111

Is the storage length of the Adabas field.

The server permits the following conversions from ACTUAL format to USAGE (display)

format:
Adabas | Server Server Server | Server
Format | ACTUAL | ACTUAL USAGE | USAGE
Type Type Length* Type Length* | Description
A A 1-256 A 1-256 Alphanumeric
G F 4 F 1-9 Float Single-Precision
D 8 D 1-15 Float Double-Precision
F | 2,4 | 1-9 Integer
B
1-4 I 1-4 I 1-9 Integer Values
5-6 P 7-8 P 12-15 Packed Decimal
7-126 A 9-126 A 14-252 Alpha
P P 1-15 P 1-33.n Packed Decimal
U Z 1-29 AorP 1-33.n Zoned

* Lengths are measured as follows:

ACTUAL is in number of bytes.

USAGE allows space for all possible digits, a minus sign for negative numbers, and a
decimal point in numbers with decimal digits.
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The following table shows the codes for the types of data the server reads:

ACTUAL Type | Description

An Alphanumeric characters A to Z, 0 to 9, and the special characters in
the EBCDIC display mode, where n = 1 to 256 bytes.

D8 Double-precision, floating-point numbers, stored internally in eight
bytes.

F4 Single-precision, floating-point numbers, stored internally in four
bytes.

In Binary integers, where n=1to 4.

Pn Packed decimal data, where n =1 to 15 bytes.

Zn Zoned decimal data, where n = 1 to 30 bytes. Represent the field as

Zm.n, where m is the total number of digits, and n is the number of
decimal places (for example, Z6.1 means a six-digit number with one
decimal place).

INDEX

For more information on the field attribute INDEX, which applies to descriptors, see
Specifying INDEX=I on page 2-60.

GROUP

For more information on the field attribute GROUP, which applies to superdescriptors, see
Specifying Superdescriptors Using the GROUP Attribute on page 2-61.

Field Declaration
The following is a typical field declaration:

FIELD=MODEL ,ALIAS=AE ,USAGE=A20 ,ACTUAL=A20 ,S$
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Access Files for Adabas

In this section:
Release Declaration

Segment Attributes in Access Files

An Access File describes the physical attributes of the Adabas file, such as the database
number, file number, descriptors, and security. See Overview of Master and Access Files on
page 2-36 for more information about Master and Access Files.

Access Files store database access information used to translate report requests into the
required Adabas direct calls.

In the OS/390 and z/0OS environment, the Access File is located in a PDS allocated to the
DDNAME ACCESS. Each member is a separate Access File.

An Access File consists of 80-character records in comma-delimited format. A record in an
Access File contains a list of attributes and values, separated by commas and terminated
with a comma and dollar sign (,$). This list is free-form and spans several lines if necessary.
You can specify attributes in any order.

The server reads blank lines, and lines starting with a dollar sign in column one, as
comments.

Every Access File contains a release declaration and at least one segment declaration.
Release declarations and segment declarations each have their own set of attributes. These
attributes are discussed in the following topics.
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The following is a sample Access File:

$$$ FILENAME=EMPFILEl, SUFFIX=ADBSINX, $
RELEASE=6, OPEN=YES, $

$ ADABAS FILE = EMPLOYEES DICTIONARY =
SEGNAM=S01 , ACCESS=ADBS, FILENO=001, DBNO=1, CALLTYPE=RL,
SEQFIELD=PERSONNEL_ID, $
FIELD=DEPT_ PERSON , TYPE=SPR, $
FIELD=DEPT , TYPE=DSC, NU=YES, $
FIELD=NAME , TYPE= ,NU=NO, $
FIELD=LEAVE_LEFT , TYPE=SPR, $
FIELD=LEAVE_DUE , TYPE= ,NU=YES, ¢
FIELD=LEAVE_TAKEN , TYPE= ,NU=YES, ¢
FIELD=DEPARTMENT , TYPE=NOP, NU=NO, $

SEGNAM=ATI0101,ACCESS=MU ,FILENO=001,$ ADDRESS_LINE

SEGNAM=AQ0201,ACCESS=PE ,FILENO=001,DBNO=1,$ INCOME
SEGNAM=AT0301,ACCESS=MU ,FILENO=001,DBNO=1,$ BONUS

SEGNAM=AW0401,ACCESS=PE ,FILENO=001,$ LEAVE_BOOKED

SEGNAM=AZ0501,ACCESS=MU ,FILENO=001,$ LANG

Release Declaration

In this section:
RELEASE
OPEN
The release declaration must be the first uncommented line of the Access File. It identifies

the release of Adabas and indicates whether the Adapter for Adabas issues Adabas OPEN
and CLOSE calls for each report request.

The syntax is
RELEASE=relnum [,OPEN={YES|NO}] ,$
where:

relnum

Is the Adabas release number.

OPEN

Specifies whether the adapter issues Adabas OPEN and CLOSE calls to Adabas in each
report request. Possible values are:

vEs which indicates that Adabas OPEN and CLOSE calls are issued. YES is the default
value.

No which indicates that Adabas OPEN and CLOSE calls are not issued.
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RELEASE

The first declaration in the Access File contains the Adabas release number with the
attribute RELEASE. Specify the full release number. The value is for documentation only.

The following example illustrates the use of the RELEASE attribute to specify the Adabas
release number:

RELEASE=6 ,$

OPEN

The OPEN attribute specifies whether the Adapter for Adabas issues Adabas OPEN and
CLOSE calls to Adabas in each report request. Specifying YES or NO achieves the following
results:

Value Result

YES The adapter issues an OPEN call to Adabas at the start of a call set initiated by a
retrieval request. An Adabas CLOSE is issued at the end of retrieval for the
request. YES is the default value.

RELEASE=6 , OPEN=YES ,$

NO Adabas OPEN and CLOSE calls are not issued for any retrieval request.

RELEASE=4.1, OPEN=NO ,$

Accept the default value (YES) unless you are using an Adabas release lower than 5.0.
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In this section:

SEGNAM

ACCESS

ACCESS=ADBS

FILENO

DBNO

CALLTYPE

USE=FIND

SEQFIELD

PASS

FETCH

FETCHSIZE
Segment declarations contain detailed information about each segment of an Adabas file.

The segment declaration attributes specify the segment name, the file and database
numbers, and the Adabas password, as well as retrieval options.

The syntax is

SEGNAM=segname, ACCESS=access, FILENO=file number [,DBNO=database_number]
[,CALLTYPE={FIND|RL}] [,USE={FIND|ANY}] [,SEQFIELD=segfield]

[, PASS=password]

[,FETCH={ON|OFF}] [,FETCHSIZE={n|MAX}] [,UNQKEYNAME=unigque_field]

[ ,WRITE=YES|NO], $

where:

segname

Is the SEGNAME value from the Master File.
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access
Specifies the segment type that the adapter uses for each segment. Possible values are:

aDBs which is for a segment that contains only non-repeating fields. ADBS is the default
value.

pE which is for a segment that is a periodic group in the same file as the parent
segment.

mu which is for a segment that is a multi-value field in the same file as the parent
segment.
file _number

Is the number that identifies an Adabas file.

database_number

Is the number that identifies an Adabas database.

CALLTYPE
Indicates the type of data retrieval call constructed by the adapter. Possible values are:

FIND in which a FIND call is issued when there are one or more WHERE or IF statements
in a retrieval request detected against fields defined with INDEX=I. FIND is the default
value.

RL in which a Read Logical (RL) call is issued when there are one or more WHERE or IF
statements against fields defined with INDEX=I.
Note: See your database administrator for the most efficient CALLTYPE to be used at
your site.

USE

Indicates a method for handling unreadable sub or suprerdescriptor fields that are
derived from PE or MU access types and defined in the root segment. Possible values
are:

FIND indicates that the S1 command will be issued against such a field even if
CALLTYPE is RL.

ANY indicates that fields are not of the sub/superdescriptor types. ANY, or the absence
of a USE= entry, are the default values.

segfield
Provides a default index which controls Read Logical (RL) retrieval when there is no IF or
WHERE selection test.

password

Is the Adabas password for the file.
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FETCH
Indicates whether to use the Fetch feature. Possible values are:
oN which sets the Fetch feature on for the user session. ON is the default value.
oFF wWhich sets the Fetch feature off for the user session.
If you include this attribute, you must also include FETCHSIZE (see below).
FETCHSIZE
Sets the number of records per buffer. Possible values are:
n which is the number of records per buffer (1 to 999). 10 is the default value.
max which is automatically calculated by the adapter to allow the maximum number of
records that fit in a 32K buffer.
UNQKEYNAME
Is the attribute that indicates the unique key. It does not necessarily define the key
described in the ADABAS FDT with the UQ option.
WRITE
Is the attribute that indicates the WRITE capability. NO is the default value.

Note: FETCH and FETCHSIZE are applicable only to segments described as ACCESS=ADBS.
FETCH and FETCHSIZE can be set dynamically to override the Access File settings.

Special attributes that apply to embedded JOINs are explained in Implementing Embedded
JOINs: KEYFLD and IXFLD on page 2-65. Attributes that apply to superdescriptors and
subdescriptors are explained in Customizing the Adabas Environment on page 2-78.

SEGNAM

The SEGNAM attribute specifies the name of the segment being described. It is the same
name as the SEGMENT value in the Master File.

ACCESS

The ACCESS attribute specifies the segment type that the Adapter for Adabas uses for each
segment. The values are:

+  ADBS, which specifies a segment that contains only non-repeating fields. ADBS is the
default value.

+  PE, which specifies a segment that is a periodic group in the same file as the parent
segment.

+ MU, which specifies a segment that is a multi-value field in the same file as the parent
segment.
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All three access values use the attributes FILENO and DBNO, as shown in this partial Access
File for EMPLOYEES with the specification of PE and MU fields.

$$$ FILENAME=EMPFILEl, SUFFIX=ADBSINX, $
RELEASE=6, OPEN=YES, $

$ ADABAS FILE = EMPLOYEES DICTIONARY =

SEGNAM=S01 ,ACCESS=ADBS, FILENO=001, DBNO=1, CALLTYPE=RL,
SEQFIELD=PERSONNEL_ID, $

SEGNAM=AQ0201,ACCESS=PE ,FILENO=001,DBNO=1,$ INCOME

SEGNAM=AT0301,ACCESS=MU ,FILENO=001,DBNO=1,$ BONUS

SEGNAM=AW0401,ACCESS=PE ,FILENO=001,DBNO=1,$ LEAVE_BOOKED

ACCESS=ADBS

ACCESS=ADBS specifies the main segment of the file. This segment contains only
non-repeating fields.

FILENO

The FILENO attribute specifies the Adabas file number. You need this file number to identify
the Adabas file(s) you wish to access. The valid values are 1 to 255 (5000 is the maximum
value for a mainframe platform). The FILENO attribute has to be defined for segments with
ACCESS=ADBS. If the FILENO attribute is omitted for segments with ACCESS=MU/PE, then it
will be taken from the corresponding parent segment.

Suppose you are accessing two segments: the first is in the EMPLOYEE file, and the second
is in the INSURANCE file. To describe this situation in the Access File, use the SEGNAM and
FILENO attributes as illustrated in DBNO.

The DBNO attribute specifies the Adabas database number. It is used when you define files
from multiple databases in one Master File. If it is not provided, the DBNO will be read from
the DDCARD (on a mainframe platform only). If the DDCARD is not allocated, the adapter
uses the default value, DBNO=0.

If the DBNO attribute is omitted for a segment with ACCESS=PE/MU, then it will be taken
from the corresponding parent segment. The DBNO attribute has to be defined for
segments with ACCESS=ADBS on non-mainframe platforms.

The following example illustrates the use of both the FILENO and DBNO attributes to
account for the files being in different databases:

SEGNAM=0ONE ,FILENO=1 ,DBNO=1 ,... ,S$
SEGNAM=PAY ,FILENO=2 ,DBNO=3 ,... ,S
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CALLTYPE

The CALLTYPE attribute affects how the Adapter for Adabas processes WHERE and IF
statements on descriptors in report requests and how it retrieves cross-referenced file data
from a descendant segment. With CALLTYPE, you optionally specify the type of access to
use in order to process the inverted lists for any given segment. Ask your Adabas database
administrator to advise you when you are selecting a CALLTYPE.

The possible values are:

Value

Description

FIND

An Adabas FIND call is issued when there are one or more WHERE or IF
statements against fields defined to the server with INDEX=I. The search is on
specific values of the field.

The Adapter for Adabas can generate Adabas FIND (S1) calls even when
non-descriptor fields are used as search criteria. This can occur whenever
CALLTYPE=FIND is specified in the Access File, and if you include an IF or
WHERE test when referencing a non-descriptor field in your TABLE or TABLEF
request.

To turn off this feature, see the topic in Adapter Navigation on page 2-105 that
discusses the optimization of the FIND call using non-descriptor fields.
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Value

Description

RL

An Adabas Read Logical call is issued when there are one or more WHERE or
IF statements against fields defined to the server with INDEX=I.

Note: If you have selected a field defined with TYPE=NOP (for example,
subdescriptors), a FIND call is issued even if RL has been specified in cases
when:

«  SET NOPACCESS FIND was performed.

+ The serveris running in OpenVMS environment.

+  The same Adabas field is defined in the descendant PE/MU segment.
Switching from RL to FIND mode is also performed if a field is defined:

*  With TYPE=SPR and the server is running in an OpenVMS environment.
+  With TYPE=PDS (phonetic descriptor) or TYPE=HDS (hyperdescriptor).
+ InaPEsegment (is a part of periodic group).

The Adabas Interface uses Read Logical by ISN (L1) calls to retrieve all records
for the entry segment when the:

«  Report request does not contain an optimizable selection test on an
inverted list or an ISN list.

«  Access File contains a SEQFIELD value for that segment and this value is
equal to the ISN field name.

Adabas returns each record corresponding to an entry in the Address
Converter. The records are in ascending value of the ISN.

The first IF statement in a request that refers to a field with INDEX=I
determines the inverted list used for the Read Logical access for the root of
the subtree. Refer to Referencing Subtrees and Record Retrieval on page 2-88
for information on subtrees.

When retrieving descendant segments, the Adapter for Adabas issues a Read
Logical call using the descriptor pointed to by IXFLD. For more information on
IXFLD, refer to Implementing Embedded JOINs: KEYFLD and IXFLD on

page 2-65.

For CALLTYPE=RL, all other selection tests on descriptor fields specified in
your report request are applied after the record is returned.
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USE=FIND

The Adapter for Adabas cannot read sub/superdescriptors that are derived from PE/MU
access types and defined in a root segment. These types of fields may be used only in an
Adabas FIND command that produces a "trusted" answer set. However, you can add the
description parameter USE=FIND in the Access File for sub and superdescriptor fields that
cannot be read by the adapter.

The following processing rules apply for fields that are defined with this description or that
are automatically recognized as a fields derived from PE/MU:

+  The Adabas command S1 is issued even if CALLTYPE is RL in the Access File.
+ Ifthefield is used in a PRINT/WRITE list, the adapter issues the error message:
(FOC4582) THIS NOP/SPR FIELD CAN BE USED IN FIND CALLS ONLY.

« Ifthefield is used in a complex WHERE condition and can't be fully converted to the
generated FIND call, the adapter issues the error message:

(FOC4493) THIS NOP/SPR FIELD CANNOT BE USED IN COMPLEX FIND

The CREATE SYNONYM command always places sub/superdescriptors derived from PE/MU
in a root segment with TYPE=NOP in the Access File. Moreover, the sub descriptors have the
description USE=UFIND in the Access File.

SEQFIELD

The SEQFIELD attribute specifies the field you want to use as the sequencing value:

RELEASE=6, OPEN=YES, $

$ ADABAS FILE = EMPLOYEES DICTIONARY =
SEGNAM=S01, ACCESS=ADBS, FILENO=001, DBNO=1, CALLTYPE=RL,
SEQFIELD=PERSONNEL_ID, $

PASS

The PASS attribute specifies the Adabas password for the file. It is required if the file is
password protected.

You must specify the password for each password-protected file you use. For example:

SEGNAM=ONE  ,FILENO=1 ,DBNO=1 ,PASS=ONEXX ,..., $
SEGNAM=PAY ,FILENO=2 ,DBNO=3  ,PASS=USER2 ,..., $
FETCH

The FETCH attribute indicates whether to use the Fetch feature for segments described as
ACCESS=ADBS in the Access File. Valid values are ON (default) or OFF.
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FETCHSIZE

The FETCHSIZE attribute sets the number of records per buffer. You can supply a specific
number or have the Adapter for Adabas automatically calculate the maximum number of
records that fit in a 32K buffer.

The following is an example of an Access File that enables the Fetch feature and sets the
number of records per buffer to 15.

$$$ FILENAME=EMPFILEl, SUFFIX=ADBSINX, $
RELEASE=6, OPEN=YES, $

$ ADABAS FILE = EMPLOYEES DICTIONARY =
SEGNAM=S01, ACCESS=ADBS, FILENO=001, CALLTYPE=RL,
SEQFIELD=PERSONNEL_ID, FETCH=ON, FETCHSIZE=15, $

Mapping Adabas Descriptors

In this section:

Specifying INDEX=I

Describing Superdescriptors

Specifying Superdescriptors Using the GROUP Attribute
Calculating GROUP Length

Describing Descriptors in the Access File

Specifying Superdescriptors Containing Partial Fields
Specifying Subdescriptors

Specifying Phonetic Descriptors

Specifying Hyperdescriptors

Specifying Null-Suppression

Implementing Embedded JOINs: KEYFLD and IXFLD

Adabas descriptors, superdescriptors, and subdescriptors must be declared in Master and
Access Files in certain ways:

+  When creating Master Files for fields that are descriptors, use the INDEX=I attribute. The
Access File must also contain information about the descriptors, specifying the TYPE as
DSC, SPR, or NOP. Identifying descriptors in the Access File directs the server to inverted
lists to speed retrieval of these fields.
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+  Adabas fields described as superdescriptors must be declared in the Master File using
the GROUP attribute. In the Access File, the TYPE must be SPR.

Specifying INDEX=I
Descriptors act as key values associated with a single field in an Adabas record. They enable

records to be retrieved more efficiently based on the selection of a value, a set of values, or
a range of values.

Additionally, all descriptors, superdescriptors, and subdescriptors are used to establish
logical relationships between files. There are two methods for establishing logical
relationships:

+ By establishing the relationship dynamically at runtime with the JOIN command. Refer
to Adapter Navigation on page 2-105 for more information about using Adabas files
that are to be cross-referenced using JOIN.

« By using a static cross-reference in the Master and Access Files. See Implementing
Embedded JOINs: KEYFLD and IXFLD on page 2-65 for information on how to define
shared files.

Adabas descriptor fields are identified in the Master File using the INDEX=I attribute. For
example:

FIELD=MAKE ,ALIAS=AD ,USAGE=A20 ,ACTUAL=A20 ,INDEX=I1 ,$
INDEX=l is optional in the Master File, but using it is recommended so that keys in your
Master File are easily recognized without reference to the Access File.

Describing Superdescriptors

A superdescriptor is a key value associated with all or part of two to twenty Adabas fields. If
the superdescriptor consists of a group of complete fields, it is declared differently than a
superdescriptor which consists of one or more partial fields. For information on
superdescriptors consisting of partial fields, see Customizing the Adabas Environment on
page 2-78.

Superdescriptors can be printed if they contain only alphabetic fields.

2-60 iWay Software



Using the Adapter for Adabas

Specifying Superdescriptors Using the GROUP Attribute

A superdescriptor composed of several complete fields is described with the GROUP
attribute. All the fields that are part of the group must be specified immediately after the
GROUP atttribute in the order in which they appear in the superdescriptor.

The following example shows a superdescriptor defined in server terminology:

GROUP=TRANS ,ALIAS=S1 ,USAGE=A20 ,ACTUAL=A20 ,INDEX=I ,$
FIELD=ACCT_NO ,ALTAS=C2 ,USAGE=A9 ,ACTUAL=A9 ,S
FIELD=ITEM_NO ,ALTAS=GD ,USAGE=A5 ,ACTUAL=A5 ,S

FIELD=TRANS_DATE ,ALIAS=D7 ,USAGE=A6YMD ,ACTUAL=A6 ,$

The group field name, in this case, is TRANS. Since it is a superdescriptor, the INDEX=I
attribute is included on the GROUP specification.

The ALIAS is the two-character Adabas field name for the superdescriptor.

The USAGE and ACTUAL values must be specified in alphanumeric format. See the next
topic on calculating group length for more information.

If any of the components of the TRANS group field were descriptors, they could also contain
the INDEX=I attribute.

Note: TYPE=SPR must be defined in the Access File. For more information, see Customizing
the Adabas Environment on page 2-78.

Calculating GROUP Length

For a group field, you must supply both the USAGE and ACTUAL values in alphanumeric
format.

If the component fields of the group are alphanumeric, the USAGE and ACTUAL lengths of
the group field must be exactly the sum of the component field lengths. For example, in the
Specifying Superdescriptors Using the GROUP Attribute on page 2-61, the lengths specified in
the USAGE and ACTUAL attributes for the component fields ACCT_NO, ITEM_NO, and
TRANS_DATE each total 20. The lengths specified in the USAGE and ACTUAL attributes of
the TRANS group field are consequently both equal to 20.

If the component fields of the group are not alphanumeric:

+  The USAGE and ACTUAL formats of the group field must still be alphanumeric.

+  The ACTUAL length of the group field is still the sum of the component field lengths.
+  The USAGE length is the sum of the internal storage lengths of the component fields.
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You determine these internal storage lengths as follows:

USAGE Length

A (alphanumeric) Value equal to the number of characters contained
in the field

D (decimal, double-precision) 8

F (decimal, single precision) 4

| (integer) 4

P (packed decimal):

Pn or Pn.d, where n is less than or 8

equal to 15
P16 16
P16.d 8

Pn or Pn.d, where nis greater than | 16
16 or less than or equal to 31

Z (zoned) Value equal to the number of characters contained
in the field

For example, consider the following GROUP specification in the EMPLOYEES Master File:

GROUP=LEAVE_DATA ,ALIAS=A3 ,Al6 ,Ad ,S$
FIELD=LEAVE_DUE ,ALIAS=AU ,P2 ,Z2 ,$
FIELD=LEAVE_TAKEN ,ALIAS=AV ,P2 ,Z2 ,S

In this example:

+  Thelengths of the ACTUAL values for the component fields LEAVE_DUE and
LEAVE_TAKEN total 4, which is the length of the ACTUAL value for the group field.

+  Thelength of the USAGE value for the group field is determined by adding the internal
storage lengths of the component fields LEAVE_DUE and LEAVE_TAKEN, as specified by
the field types: a length of 8 for USAGE P2 (8 plus 8 = 16).

Here is a GROUP specification:

GROUP=MODEL_YEAR_MAKE ,ALIAS=AO ,A28 ,A22 ,INDEX=I ,$
FIELD=YEAR ,ALIAS=AG ,P2 ,Z2 ,S
FIELD=MAKE ,ALTAS=AD ,A20 ,A20 ,INDEX=I ,S$
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In this example:

+  Thelengths of the ACTUAL values for the component fields YEAR and MAKE total 22,
which is the length for the ACTUAL value for the group field.

+  Thelength of the USAGE value for the group field is determined by adding the internal
storage lengths of the component fields YEAR and MAKE, as specified by the field
types: a length of 8 for USAGE P2 and a length of 20 for USAGE A20 (8 plus 20 = 28).

Describing Descriptors in the Access File

Field suffixes are specified in the Access File to identify descriptors, superdescriptors, and
subdescriptors.

The syntax is
FIELD[NAME]=fieldname, TYPE=fieldsuffix, [NU:{YES\NQ}] , S
where:

fieldname
Is the field name or group in the Access File.
fieldsuffix
Indicates the field suffix. Possible values are:
psc which indicates a descriptor.
sPr which indicates a superdescriptor made up of whole fields.
NoP which indicates a subdescriptor or superdescriptor made up of partial fields.
pDs which indicates a phonetic descriptor.
HDS which indicates a hyperdescriptor.
blank which indicates non-descriptor fields.
NU
Specifies whether null-suppression is in use. Possible values are:
vES which indicates that the field is described in the adapter with null-suppression.
Note: Descriptors with null values are not stored in inverted lists.
N0 which indicates null-suppression is not used. NO is the default value.
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Specifying Superdescriptors Containing Partial Fields

If a superdescriptor consists of one or more partial fields, that superdescriptor (field) is
defined with TYPE=NOP (non-printable) in the Access File. This type of descriptor can be
used in selection tests, but neither it nor any part of it can be printed or displayed unless
the field is alphanumeric.

The partial fields that comprise such superdescriptors are stored in Adabas; there is no
facility or necessity for identifying them to the server or the adapter. If you look at an Access
File that contains a superdescriptor composed of partial fields, you would recognize it by
TYPE=NOP, but you cannot list the partial fields that are its components. To use the adapter,
identify such a superdescriptor in the Access File with TYPE=NOP.

Any superdescriptor defined to the server with TYPE=NOP has the following limitation:
CALLTYPE=RL is not supported when this field is the IXFLD in an embedded cross-reference
or JOIN.

See your Software AG documentation for more information about using superdescriptors
containing partial fields.

Specifying Subdescriptors

A subdescriptor consists of a partial field value for which an index has been created in
Adabas. It is described at the field level in the Access File as TYPE=NOP. It can be used in
selection tests, but it cannot be printed.

Any subdescriptor defined to the server in the Access File with TYPE=NOP has the following
limitation: CALLTYPE=RL is not supported when this field is the IXFLD in an embedded
cross-reference or JOIN.

Specifying Phonetic Descriptors

A phonetic descriptor consists of similar phonetic values for which an index has been
created in Adabas. It is described at the field level in the Access File as TYPE=PDS. It can be
used in selection tests, but it cannot be printed.

Specifying Hyperdescriptors

2-64

A hyperdescriptor consists of values generated, based on a user-supplied algorithm, for
which an index has been created in Adabas. It is described at the field level in the Access
File as TYPE=HDS. It can be used in selection tests, but it cannot be printed.

Any phonetic descriptor or hyperdescriptor defined to the server in the Access File with
TYPE=PDS/HDS has the following limitation: CALLTYPE=RL is not supported when this field
is the IXFLD in an embedded cross-reference or JOIN.

If you have selected a field defined with TYPE=NOP (for example, subdescriptors),
TYPE=PDS or TYPE=HDS, a FIND call is issued even if RL has been specified.
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Specifying Null-Suppression

To allow the Adapter for Adabas to create the most efficient calls, while still maintaining
integrity of the answer set, any null-suppressed fields that are components of a
superdescriptor must be defined in the Access File. The NU attribute is used to define a
null-suppressed field.

An NU field defined as a descriptor is not stored in inverted lists when it contains a null
value. Any qualifying descriptor records containing a null value are not recognized by a
FIND command that refers to that descriptor.

The same is true for subdescriptors and superdescriptors derived from fields described in
the adapter with null-suppression. No entry is made for a subdescriptor if the bytes of the
field from which it is derived contain a null value and that field is defined with
null-suppression (NU). No entry is made for a superdescriptor if any of the fields from which
it is derived is an NU field with a null value.

For more information about null-suppression and how it affects data retrieval, see your
Software AG documentation.

Implementing Embedded JOINs: KEYFLD and IXFLD

The KEYFLD and IXFLD attributes identify the common fields for parent/descendant
relationships in a multi-segment Master File. These relationships are referred to as
embedded JOINs or server views.

For each descendant segment, the KEYFLD and IXFLD attributes specify the field names of
the shared field that implements the embedded JOIN. The parent field supplies the value
for cross-referencing; the descendant field contains the corresponding value. The adapter
implements the relationship by matching values at run time.

The KEYFLD and IXFLD attributes are valid only for ACCESS=ADBS segments.

Attribute | Description

KEYFLD Field name in the parent segment whose value is used to retrieve the child
segment. This is also known as the primary key.

IXFLD Field name in the child or cross-referenced segment containing the related
data. This is also known as the foreign key.
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The value for the KEYFLD attribute is a 1- to 66-character field name or alias from the parent
segment. The value for the IXFLD attribute is a 1- to 66-character field name or alias from
the descendant segment. This is an example of a Master File with an embedded JOIN using
KEYFLD and IXFLD.

FILENAME=AMKTORDR , SUFFIX=ADBSINX ,$

SEGNAME=MKTORDER

FIELDNAME=NMARKET GRP ,BA ,I3 ,I2, INDEX=TI, $
FIELDNAME=QPRODUCT ,BB ,I3 ,I2 =
FIELDNAME=QNEEDITM ,BC ,A3 ,I2 =
FIELDNAME=FBUILD ,BD ,Al Al .S
FIELDNAME=FK_NPRODUCT ,BE , A4 , A4 .8
FIELDNAME=FK_NCUSTOMER , BF ,I3 ,I2 S
FIELDNAME=DATEMKTO , BG ,A8 , A8 S
FIELDNAME=DATEFBLD , BH , A8 , A8 =

SEGNAME=CUSTOMER, SEGTYPE=U, PARENT=MKTORDER, $

FIELDNAME=NCUSTMR_GRP , AR , 13 ,I2,  INDEX=T,S$
FIELDNAME=NAMECUST ,AB ,A15 ,A15 .S
FIELDNAME=DCUSROAD ,AC ,A20 ,A20 .S
FIELDNAME=DCUSTOWN ,AD ,A20 ,A20 .8
This is an example of an Access File with an embedded JOIN using KEYFLD and IXFLD.
RELEASE=6, OPEN=YES, $
SEGNAM=MKTORDER,  ACCESS=ADBS, FILENO=022,DBNO=001 ,$
SEGNAM=CUSTOMER,  ACCESS=ADBS,FILENO=021,DBNO=001 , CALLTYPE=FIND,

IXFLD=NCUSTMR_GRP, KEYFLD=FK_NCUSTOMER, $

Note: Include the pair of attributes in the Access File segment declaration for descendant
segments. Do not specify them in the segment declaration for the root segment.

A JOIN can be based on more than one field in the host and cross-referenced logical record
types. If the Adabas file uses multiple fields to establish a relationship or link between
logical record types, you can specify concatenated fields in an embedded JOIN. You can
also specify multiple fields with the dynamic JOIN command.

In the multi-field embedded JOIN, the KEYFLD and IXFLD values consist of a list of their
component fields separated by slashes (/). Additional Access File attributes are not
required. The syntax is

KEYFLD=fieldl/field2/.. .,
IXFLD=cfieldl/cfield2/...,$

where:

fieldl/. ..
Is a composite of up to 16 key fields from the parent segment. Slashes are required.
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cfieldl/. ..
Is a composite of up to 16 key fields from the descendant segment.

The adapter compares each field pair for the data formats prior to format conversion; it
evaluates each field pair with the following rules:

«  The cross-referenced field in the embedded JOIN must be an Adabas descriptor field.
The host field can be any field.

«  Parent and descendant fields must be real fields.

«  All participating fields for either the parent or descendant file must reside in the same
segment.

+  KEYFLD and IXFLD attributes must specify the same number of fields. If the format of
the parent field is longer than the format of the descendant field, its values are
truncated. If the format of the parent field is shorter, its values are padded with zeros or
blanks.

«  The KEYFLD and IXFLD attributes can consist of a maximum of 16 concatenated fields
in order of high-to-low significance. You must specify the field order: the order
determines how the values will be matched.

+  The pair of fields in the KEYFLD/IXFLD attribute does not have to have comparable data
formats.

To implement JOINs, the Adabas DBMS converts the alphanumeric field formats on the
server to equivalent Adabas field formats in order to perform the necessary search and
match operations. When the Adabas DBMS returns the answer set of matched values, it also
converts the values back to alphanumeric formats. The cross-referenced fields must be
descriptor fields.
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In this section:

Describing Multi-value Fields and Periodic Groups With the OCCURS Attribute

Describing Multi-value Fields Within Periodic Groups
Specifying OCCURS Segment Sequence: The ORDER Field

The OCCURS segment attribute is used by the server to describe MU and PE field typesin a

Master File.

Consider the sample Adabas file VEHICLES. The FDT for the VEHICLES file is shown below.

R IR b b I I S R I 2 I I S R I S S I I O ki

* FILE 2 (VEHICLES

)

*

Rk I I S S S I I R S I I S R S

FIELD DESCRIPTION TABLE

I I I

LEVEL I NAME I LENGTH I
I I I
—————— I------I---———---1
I I I

1 I AA I 15 I

1 I AB I 4 I

1 I AC I 8 I

1 I Cb I I

2 I AD I 20 I

2 I AE I 20 I

2 I AF I 10 I

1 I AG I 2 I

1 I AH I 1 I

1 I AT I 1 I

1 I AJ I 6 I

1 I AK I I

2 I AL I 3 I

2 I aAaMm T 4 I

I I I

a o acr

oo

HHHHHHHHHAHHHHAHHAHHAHAHAHHAHHH

OPTIONS

DE, UQ, NU
FI
DE

DE, NU
NU
DE, NU
NU
DE,FI
FI
NU

NU
MU, NU

HHHHHHHHHAHHHHAHHAHHAHAHAHHAHHH

PARENT OF

SUPERDE

SUPERDE

SUPERDE

HoH

H

HHHHHHHHHHHHHHHH
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SPECIAL DESCRIPTOR TABLE

I I I I I I

TYPE I NAME I LENGTH I FORMAT I OPTIONS I STRUCTURE I
I I I

——————— I------1------ - -1------ - -I-----—————=-——--J--—----—--——————-T

I I I I I

SUPER I AN I 4 I B I DE,NU I AT ( 5 - 6) I

I I I I I AT ( 3 - 4) I

SUPER I AO I 22 I A I DE,NU IAG ( 1 - 2) I

I I I I IAD ( 1 - 20)TI

I I I I I I

The MU field, MAINT_COST, is a field in VEHICLES. It is allocated to a new segment, AM0101,
required by the adapter, as shown in the Master File for a partial view of the VEHICLES file,
illustrating the use of OCCURS=occursname:

$$$ CREATED ON 12/10/97 AT 10.17.27 BY PMSMJB
FILENAME=ADACAR, SUFFIX=ADBSINX, $

$ ADABAS FILE = VEHICLES-FILE DICTIONARY = 6
SEGNAME=S01 , SEGTYPE=S, ¢
FIELD=REG_NUM ,ALIAS=AA ,Al5 ,Al5 ,INDEX=I,$
FIELD=CHASSIS_NUM ,ALIAS=AB ,I9  ,I4 8
FIELD=PERSONNEL_ID ,ALIAS=AC ,A8 A8 , INDEX=TI, $
FIELD=CLASS ,ALIAS=AH ,Al Al , INDEX=T, $
FIELD=LEASE_PUR ,ALIAS=AT ,Al Al 8
FIELD=DATE_ACQ ,ALTIAS=AJ ,P6  ,Z6 8
$GRMU=CAR_MAINTENANCE ,ALTAS=AK ,All ,A7 8
FIELD=CURR_CODE ,ALIAS=AL ,A3 ,A3 8
FIELD=MAINT_ COST CNT , ALIAS=AMC ,I4 ,I2 ]
FIELD=DAT ACQ DESC ,ALTAS=AN ,A4 A4 , INDEX=T, $
GROUP=MODEL_YEAR_MAKE ,ALIAS=A0 ,A28 ,A22 ,INDEX=I,$
FIELD=YEAR_S02 ,ALIAS=AG ,P2 72 8
FIELD=MAKE_S02 ,ALTIAS=AD ,A20 ,A20 ,INDEX=I,$

SEGNAME=AM0101 , SEGTYPE=S, PARENT=S01 ,OCCURS=AMC,S$ MAX= 60
FIELD=MAINT COST ,ALTAS=AM ,P7 ,P4 ,S
FIELD=AM0101_OCC ,ALIAS=ORDER ,I4 ,I2 ,S

In the original segment, the MAINT_COST_CNT (ALIAS=AMC) field contains the total
number of occurrences of the MAINT_COST field. The new segment, AM0101, contains the
MAINT_COST data field and the newly created AM0101_OCC field. The AM0101_OCC field
contains the position of each occurrence.
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This example includes the group field called CAR_MAINTENANCE, which contains the MU
field, MAINT_COST. You cannot report on a group with an unknown length. However, the

component fields can be referenced for reporting purposes.

Note: The CREATE SYNONYM facility creates the new segment, AM0101, for you. Otherwise,

you must create the new segment using the OCCURS segment attribute.
The following is the Access File for the VEHICLES file:

$$$ CREATED ON 12/10/03 AT 10.17.27 BY PMSMJB
$$$ FILENAME=ADACAR, SUFFIX=ADBSINX, $
RELEASE=6, OPEN=YES, $

¢ ADABAS FILE = VEHICLES-FILE DICTIONARY
SEGNAM=S01 , ACCESS=ADBS, FILENO=002,
CALLTYPE=RL, SEQFIELD=PERSONNEL_ID, $
FIELD=DAT ACQ_DESC , TYPE=NOP, ¢
FIELD=MODEL_YEAR_MAKE , TYPE=SPR, $
FIELD=YEAR_S02 , TYPE= ,NU=YES,
FIELD=MAKE_S02 , TYPE=DSC, NU=YES,

SEGNAM=AM0101,ACCESS=MU ,FILENO=002,$ MAINT_ COST

$
$

6

A new segment is created for the MU field. Note that for this new segment, ACCESS=MU.

Here is an example of the counter fields. The AMC field contains the total count of
occurrences, the AM field contains the actual data, and the ORDER field contains the

position of each occurrence.

(AMC) (AM) (ORDER)
MAINT_COST_CNT MAINT_COST AM0101_oOcCC
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In some cases, the ORDER field may describe the months of the year (1 to 12). If all
occurrences for the month of June are needed, for example, you would print data in which
the ORDER field is equal to 6 (for June).

Using the preceding sample data, here is an example of how to use the ORDER field; this
request always selects the sixth occurrence of maintenance costs:

TABLE FILE VEHICLES
PRINT MAINT COST
WHERE AM0101_OCC EQ 6
END

MAINT_COST

Using the same data, this request always selects the second occurrence of maintenance
costs:

TABLE FILE VEHICLES
PRINT MAINT COST
WHERE AM0101_OCC EQ 2
END

MAINT_COST

Describing Multi-value Fields and Periodic Groups With the OCCURS Attribute

The OCCURS attribute is a segment attribute used to describe portions of records
containing a multi-value field or a periodic group. When describing Adabas files, the
OCCURS attribute may be equal to the field name or (another option) to the two-character
internal Adabas name appended with the letter C.

Records with repeating fields are defined to the server by describing the singly occurring
fields in the parent segment, and the multiply occurring fields or groups in their own
subordinate segment. The OCCURS attribute appears in the declaration for the subordinate
segments.
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The syntax is
OCCURS=occursname ,$
where:

occursname

Indicates a data field in the parent segment that contains the number of occurrences of
the descendant segment. Its value is derived from the two-character internal Adabas
name (ALIAS field in the Access File) appended with the letter C.

The following is an example of the VEHICLES Master File, containing an MU segment with
the counter field in the parent segment:

FILENAME=VEHICLES, SUFFIX=ADBSINX, $

SEGNAME=S01 , SEGTYPE=S, ¢
FIELD=REG_NUM ,ALTAS=AA ,Al5 ,Al5 , INDEX=TI,$
FIELD=CHASSIS_NUM ,ALTIAS=AB ,I9 , 14 .8
FIELD=PERSONNEL_ID ,ALTAS=AC , A8 ,A8 , INDEX=I,$
FIELD=CLASS ,ALIAS=AH ,Al ,Al , INDEX=I,$
FIELD=LEASE_PUR ,ALIAS=AT ,Al , Al =
FIELD=CURR_CODE ,ALTIAS=AL ,A3 ,A3 ¢
FIELD=MAINT COST CNT , ALTAS=AMC , 14 ,I2 .S
GROUP=MODEL_YEAR_MAKE ,ALIAS=A0O ,A28 ,A22 , INDEX=I,$
FIELD=YEAR ,ALIAS=AG , P2 , 22 ]
FIELD=MAKE ,ALIAS=AD ,A20 ,A20 , INDEX=I,$
SEGNAME=AM0101 ,SEGTYPE=S , PARENT=S01 , OCCURS=AMC,$
FIELD=MAINT COST , ALIAS=AM , P7 , P4 .S
FIELD=AMO0101_OCC , ALIAS=ORDER , 14 ,I2 .S

MAINT_COST is the MU field. It is allocated to the newly created segment, AM0101. The
counter field, MAINT_COST_CNT, is located in the parent segment. The new segment,
AMO0101, uses this counter field to determine the number of occurrences of the
MAINT_COST field (OCCURS=AMC).

Notice that the fields MAINT_COST_CNT and AM0101_OCC (ALIAS=ORDER) have USAGE=I4
and ACTUAL=I2. These are the required values for the USAGE and ACTUAL attributes of the
counter field and the ORDER field.

The adapter builds the PE segment in the same way. However, the component fields within
the PE group are defined in the new segment.
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The following is a view of the EMPLOYEES Master File, containing a PE group:

FILENAME=EMPFILEl, SUFFIX=ADBSINX, $

SEGNAME=S01 , SEGTYPE=S, $
FIELD=PERSONNEL_ID ,ALIAS=AA , A8 ,A8 ,INDEX=I,$
FIELD=FIRST_NAME ,ALIAS=AC ,A20 ,A20 ,$
FIELD=NAME ,ALTAS=AE ,A20 ,A20 ,INDEX=I,$
FIELD= LEAVE_BOOKED_CNT +ALIAS=AWC 14 I2 .8
SEGNAME=AW0401 , SEGTYPE=S, PARENT=S01 , OCCURS=AWC, $
GROUP=LEAVE_BOOKED ,ALTAS=AW ,Al6 ,Al2 .8
FIELD=LEAVE_START ,ALIAS=AX , P6 , 26 S
FIELD=LEAVE_END ,ALIAS=AY , P6 , 26, S
FIELD=AW0401_OCC , ALTAS=0ORDER , I4 ,I2 .8

LEAVE_BOOKED is the PE group. It is allocated to the newly created segment, AW0401. The
counter field, LEAVE_BOOKED_CNT, is located in the parent segment. The new segment,
AWO0401, uses this counter field to determine the number of occurrences of the
LEAVE_BOOKED group (OCCURS=AWC).

The counter field, LEAVE_BOOKED_CNT, and the ORDER field, AW0401_OCC, require values
of 14 for the USAGE attribute and 12 for the ACTUAL attribute.

Note: For both counter (CNT) and ORDER fields, Release 7.0.8 and higher supports
ACTUAL=I2. Prior releases required ACTUAL=I1.

The number of occurrences is limited by the original definition of the file to Adabas.

To retrieve the appropriate occurrence of a repeating field in a report request, specify the
ORDER field in your Master File. See Specifying OCCURS Segment Sequence: The ORDER Field
on page 2-75 for details.

For detailed information about defining MU fields and PE groups in the Access File, see
Segment Attributes in Access Files on page 2-52.
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This topic describes how to specify multi-value fields within periodic groups in the Master
File. Define each multi-value field contained in the periodic group segment as a separate
descendant segment of the periodic group.

A periodic group containing a multi-value field is defined as two separate segments.
All fields must be defined in the order in which they appear in the FDT.

Consider the EMPLOYEES file. It has a periodic group called INCOME, which contains one
multi-value field, BONUS. Each counter field (for example, AQC) must be in its appropriate
parent segment. The INCOME_CNT field is in the parent segment for the periodic group,
INCOME. The BONUS_CNT field is in the parent segment for the MU field, BONUS. Any
repeating fields within the periodic group are defined in the AQ0201 segment. Their
corresponding Adabas two-character field names are the values for ALIAS with the
appropriate values for USAGE and ACTUAL.

Here is the view of the Master File for this structure:

FILENAME=EMPFILE]l, SUFFIX=ADBSINX, $

SEGNAME=S01 ,SEGTYPE=S, $
FIELD=PERSONNEL_ID ,ALIAS=AA A8 ,A8 ,INDEX=I,$
FIELD=FIRST NAME ,ALTAS=AC ,A20 ,A20 ,$
FIELD=NAME ,ALIAS=AE ,A20 ,A20 ,INDEX=TI,$
1. FIELD=INCOME_CNT ,ALIAS=AQC ,I4 ,I2 .8
1. SEGNAME=AQ0201 ,SEGTYPE=S,PARENT=S01 ,OCCURS=AQC,$
1. $PEMU=INCOME ,ALIAS=AQ ,A19 ,A13 8
1. FIELD=CURR_CODE ,ALTIAS=AR A3 ,A3 8
1. FIELD=SALARY ,ALIAS=AS , P9 ,P5 S
2. FIELD=BONUS_CNT , ALIAS=ATC ,I4 ,I2 .8
1. FIELD=AQ0201_oOCC ,ALTAS=ORDER ,I4 ,I2 ,8
2. SEGNAME=AT0301 ,SEGTYPE=S,PARENT=AQ0201,0CCURS=ATC, $
2. FIELD=BONUS ,ALTAS=AT , P9 ,P5 S
2. FIELD=AT0301_OCC , ALTAS=ORDER , T4 ,I2 0,8
1. PEfields

This example includes the periodic group called INCOME, which contains the MU field,
BONUS. CREATE SYNONYM comments out the group field with SPEMU because its
length is variable (depending on the number of occurrences of the MU field). The
server cannot report on a group with an unknown length. However, the component
fields can be referenced for reporting purposes.
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2. MU fields.

BONUS_CNT (ALIAS=ATC) is the counter field. It is defined in the PE segment and tells
us the number of occurrences for that field. Used in the MU segment, it indicates how
many times this repeating field occurs, for example, OCCURS=ATC. Defined in the
parent segment, the counter field is used by the child segment to tell us how many
occurrences to expect.

Any periodic group segment must be described in its entirety. This description has two
requirements: each field of the periodic group must have a field declaration in the
periodic group segment, and each field in the group must be described in the order in
which it appears in the Adabas FDT.

Specifying OCCURS Segment Sequence: The ORDER Field

There may be occasions with OCCURS segment processing when the order of the data is
significant. For example, the field values may represent monthly or quarterly data, but the
record itself may not explicitly specify the month (or quarter) to which the data applies. The
ORDER field maintains the sequence number for each multiply occurring instance.

The order of the occurrences of a multi-value field or periodic group also has some
significance in your application. For example, if a periodic group contains 12 occurrences,
each occurrence could correspond to one month of the year. The first occurrence
represents January, the second February, and so on through to December.

To use the ORDER option, you must include an additional field in your Master File with an
ALIAS of ORDER. This option instructs the server to determine the sequence number of
fields in an OCCURS segment. The server automatically supplies a value for the new field
that defines the sequence number of each repeating group. The ORDER field does not
represent an existing Adabas field; it is used only for internal processing.

The syntax rules for the ORDER field are:

It must be the last field described in the OCCURS segment.

The field name must be unique.

The ALIAS value must be ORDER.

The USAGE value must be 14, with any appropriate edit options.
+  The ACTUAL value must be 12 (in earlier releases, 11 was used).

Each field with the ALIAS value ORDER tracks the order of occurrence of the preceding
fields in the segment. Therefore, in the sample Master File in Describing Multi-value Fields
Within Periodic Groups on page 2-74, AT0301_OCC maintains the sequence of BONUS
occurrences.

An ORDER field may be decoded into a meaningful value in a DEFINE.
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The GROUP attribute can be used to cross-reference Adabas files if the file you want to
search does not contain a descriptor. This cross-referencing can be done only if fields within
the file you want to search correspond to descriptors in the file you are cross-referencing.

Consider this situation: You have a SALES file which contains salesman information. It also
has account information, such as COMPANY_CODE, ITEM_NUMBER, and ITEM_NAME.

Suppose you also have an ACCOUNT file containing information about each company in a
salesman's territory. The ACCOUNT file has a superdescriptor consisting of COMP_CODE,
IT_NUMBER, and IT_NAME. These fields correspond to the fields specified in the SALES file.

You can create a link between the matching fields in the SALES and ACCOUNT files. To do
this, describe the matching fields from the SALES file as a group. Then you can join the
group field to the superdescriptor in the ACCOUNTS file. The host file is the file, without a
descriptor, containing the held values which must be grouped in order to retrieve related
records in the second file. For example:

FILE=SALES , SUFFIX=ADBSINX ;S

SEGNAME=ACCT_SEG , SEGTYPE=S ;S
GROUP=LINKFLDS ,ALTAS= ,USAGE=A20 ,ACTUAL=A20 ,$
FIELD=COMPANY_CODE ,ALIAS=BA ,USAGE=A3 ,ACTUAL=A3 ,S$
FIELD=ITEM_NUMBER ,ALIAS=BB ,USAGE=A5 ,ACTUAL=A5 ,$
FIELD-ITEM_NAME ,ALIAS=BC ,USAGE=Al2 ,ACTUAL=Al2 ,S$

SALES is the host file which uses the superdescriptor (COMPANY) in the ACCOUNT file for
the company-related data. The superdescriptor in the ACCOUNT file, easily recognized by
TYPE=SPR in the Access File, is composed of fields that correspond to the dummy group in
the host. Looking at the GROUP attribute used to cross-reference files, above, and the
GROUP attribute used to cross-reference files, below, you see how the fields in the
LINKFLDS group in the SALES file relate to the superdescriptor COMPANY in the ACCOUNT
file:

FILE=ACCOUNT , SUFFIX=ADBSINX ,$
SEGNAME=PROD_SEG ,SEGTYPE=S , PARENT=ACCTS ,$
GROUP=COMPANY ,ALIAS=S1 ,USAGE=A20 ,ACTUAL=A20, INDEX=I,$S

FIELD=COMP_CODE ,ALIAS=AA ,USAGE=A3 ,ACTUAL=A3 ,S
FIELD=IT_NUMBER ,ALIAS=AB ,USAGE=A5 ,ACTUAL=A5 ,$S
FIELD-IT_NAME ,ALTIAS=AC ,USAGE=Al2 ,ACTUAL=Al2 ,$

Use the GROUP superdescriptor COMPANY to retrieve data for those values using the JOIN
command within a procedure. The JOIN command or embedded cross-reference
completes the link. In this example, you would join LINKFLDS in SALES to COMPANY in
ACCOUNT using the following syntax:

JOIN LINKFLDS IN SALES TO ALL COMPANY IN ACCOUNT AS J1
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Platform-Specific Functionality

The Adapter for Adabas on UNIX, Windows, and OpenVMS, has more restrictions than on
0S/390 and z/0S. These restrictions are described below.

Note: On all platforms, if an error occurs while Adabas commands are being processed,
then the communication block (CB) is returned along with the Response Code (RC)
Additions 2 field, in 2 or 4 bytes binary format. The Additions 2 field indicates the specific
reason for the Response Code. The Adapter for Adabas displays both RC and Additions 2
fields in the message. This information is available in the trace as well.

Reference: Functionality on UNIX and Windows
The following conditions apply when using the adapter on UNIX and Windows platforms:
*  You cannot use non-descriptor fields as search criteria.

The parameter NDFIND is automatically set to the OFF value if the adapter is executed
in a non-mainframe environment. If non-descriptor fields are used as key fields, the
entire database is read.

If the Master File non-descriptor field is declared as an indexed field (INDEX=I or
FIELDTYPE=I) and used as a key field, the result from Adabas is RC 61.

If an occurrence of an MU (multi-value) field is deleted, the adapter shifts all other
occurrences into its place and assigns an empty value for the last occurrence. If this
field has an NU (null suppression) option, the last occurrence will be automatically
deleted by Adabas.

+  DBNO must be assigned to a valid numeric value for the existing database.
Reference: Functionality for OpenVMS Platform

Adabas on OpenVMS does not allow a direct request for sub/superdescriptors values. For
this reason, there are some limitations on using these fields (with TYPE=NOP/SPR in ACX) in
server requests to Adabas:

NOP fields cannot be printed or displayed, even if they are alphanumeric.
+  NOP/SPR fields cannot be used in functions (MIN, MAX, and so on).

+ IfNOP/SPR fields are used in the IF/WHERE criteria, then CALLTYPE=RL is automatically
changed to CALLTYPE=FIND. It can change the sequence of returning data rows on
OpenVMS in comparison with sequence on other platforms.

NOP fields cannot be used in a complex IF/WHERE clause.

NOP fields cannot be used for joining.
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In this section:

ORDER Fields in the Indexed Field List

Switching the Access Mode Using NOPACCESS
NEW Synonym Setting for Superdescriptors
Multifetch and Prefetch

Controlling Adabas Multifetch for Join Operations
Adabas Dynamic Database Number

Controlling Data Retrieval Types

Running in 24-Bit Mode

The Adapter for Adabas provides several parameters for customizing the environment and
optimizing performance.

The sections Multifetch and Prefetch on page 2-81, Adabas Dynamic Database Number on
page 2-84, and Running in 24-Bit Mode on page 2-87, describe the environment commands
that display and change the parameters governing your server session.

ORDER Fields in the Indexed Field List

Syntax:

ORDER fields maintain the sequence number for each multiply occurring instance. ON is
the default value.

Setting ORDERKEYS to OFF forces the Adapter for Adabas to exclude ORDER fields from the
list of indexed fields.

How to Set ORDERKEYS in the Indexed Field List

ENGINE ADBSINX SET ORDERKEYS {QM‘OFF}

Switching the Access Mode Using NOPACCESS

Syntax:

2-78

This setting allows you to switch the access mode from RL to FIND if field defined with
TYPE=NOP was selected (even if CALLTYPE=RL has been specified).

The default value for this setting is MIXED. A new setting can be useful when the NOP
superdescriptor defined in a root segment is derived from fields that belong to different
Master File segments.

How to Set NOPACCESS

ENGINE ADBSINX SET NOPACCESS FIND
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NEW Synonym Setting for Superdescriptors

Syntax:

How to:
Set Synonyms for Superdescriptors
Example:

Setting Synonyms for Superdescriptors

Setting SYNONYM to NEW instructs the Adapter for Adabas to use new logic when:
+  Describing metadata.

+  Processing requests that can take advantage of superdescriptors for screening
conditions.

Note: This command must be specified in the EDASPROF.PRF file.

How to Set Synonyms for Superdescriptors
ENGINE ADBSINX SET SYNONYM {NEW| STD}

NEW
Describes superdescriptors as groups in the Master File. With NEW synonym format,
neither the groups nor their components (fields) have field names specified in the
Master File. Aliases are populated using the Adabas FDT (2-byte name).

When a synonym contains the NEW syntax, the Adapter for Adabas uses NEW logic to
process the selection criteria of requests involving that synonym. Screening conditions
within the request are analyzed and the superdescriptor that covers the highest order
component fields required by the selection criteria are used.

Note that you must specify CALLTYPE=RL in the Access File in order to take advantage
of superdescriptor-based access.

STD
Incorporates the usual CREATE SYNONYM behavior, which does not trigger the new
logic for requests using superdescriptors. STD is the default value.

For more information on synonyms, see Creating Synonyms on page 2-19.
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Setting Synonyms for Superdescriptors

The following Master File illustrates superdescriptors Y6 and Y7 defined as GROUP, with the
NEW synonym format:

GROUP= ,ALIAS=Y6 ,A2 ,A2 , INDEX=TI, $
FIELD= ,ALIAS=AF ,Al ,Al , .S
FIELD= ,ALIAS=AG ,Al Al , .8

GROUP= ,ALIAS=Y7 ,A22 ,A22 , INDEX=TI, $
FIELD= ,ALIAS=AF ,Al ,Al , ]
FIELD= ,ALIAS=AG ,Al Al , =
FIELD= ,ALIAS=AC ,A20 ,A20 , =

The corresponding Access File specifies the superdescriptors Y6 and Y7 and their
components, using the keywords SUPER and NUMFLDS:

SUPER=Y6 , NUMFLDS=2 ;S
FIELD=AF_FIELD , TYPE= , NU=NO .S
FIELD=AG_FIELD , TYPE= , NU=NO .S

SUPER=Y7 , NUMFLDS=3 S
FIELD=AF_FIELD , TYPE= , NU=NO .S
FIELD=AG_FIELD , TYPE= , NU=NO ;S
FIELD=AC_FIELD , TYPE= , NU=NO .S

SUPER specifies the native Adabas two-byte field name of the superdescriptor.

NUMFLDS defines the number of participating fields. Descriptions of all participating fields
immediately follow the SUPER statement.

The request that follows uses superdescriptor Y6 in the L3 (Read Logical) command in the
Access File:

TABLE FILE EMP211

PRINT AF_FIELD AG_FIELD AC_FIELD AD FIELD
IF AF FIELD EQ 'S’

IF AG_FIELD EQ 'M'

END

The next request uses superdescriptor Y7 in the L3 (Read Logical) command. Notice that it
references an extra field in the last line of the Access File:

TABLE FILE EMP211

PRINT AF_FIELD AG_FIELD AC_FIELD AD_FIELD
IF AF_FIELD EQ 'S'

IF AG_FIELD EQ 'M'

IF AC_FIELD EQ 'C'

END
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Multifetch and Prefetch

Syntax:

How to:

Set FETCH and FETCHSIZE

Declare the FETCH and FETCHSIZE Attributes in the Access File
The Adabas Multifetch and Prefetch options reduce execution time and allow Adabas data
to be retrieved with a high degree of efficiency. By buffering multiple record results from a

single call, Multifetch and Prefetch reduce the communication overhead between the
Adapter for Adabas and the Adabas nucleus.

Adabas Release 5.3.2 is the first release to support Multifetch, and Release 4.0 is the first
release to support Prefetch. The adapter uses the Multifetch option if it is available (this is
the default option), or the Prefetch option if it is available. The option available is
determined by your site's environment.

The adapter trace file FSTRACE4 contains the following information about the Fetch option:
+  Fetchis allowed or disallowed.

Fetch technique being used (Multifetch or Prefetch).

Number of records per Fetch buffer.

Size of the Fetch buffer (ISN buffer).

The Multifetch and Prefetch options require that OPEN=YES (the default value) is specified
in the Access File. The Multifetch and Prefetch options are activated as long as OPEN=YES is
specified. There are two ways to deactivate (or reactivate) these options:

Issue SET commands before running the request.
Include the FETCH and FETCHSIZE attributes in the Access File.

Note: The SET commands override the Access File settings. This setting will be in effect for
the entire server session.

How to Set FETCH and FETCHSIZE

ENGINE ADBSINX SET FETCH {ON‘OFF‘DEFAULT}
ENGINE ADBSINX SET FETCHSIZE {1’1|MAX[IMUM]}

where:

ADBSINX
Indicates the Adapter for Adabas.
ON
Sets the Fetch feature on for the user session.
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OFF
Sets the Fetch feature off for the user session.

DEFAULT
Uses the information from the Access File. DEFAULT is the default value.

n
Is the number of records per buffer (1-999). The buffer size varies with the size of the
record and can be different for each TABLE request. The buffer size limit is 32K. 10 is the
default value.

MAX [ TMUM]

Is automatically calculated by the Adapter for Adabas to allow the maximum number of
records that fit in a 32K buffer.

How to Declare the FETCH and FETCHSIZE Attributes in the Access File

FETCH and FETCHSIZE are applicable only to segments described as ACCESS=ADBS in the
Access File.

The Access File can contain the following attributes in the SEGNAM statement

FETCH={ON | OFF }
FETCHSIZE={n | MAX[IMUM] }

where:

ON
Sets the Fetch feature on for the user session. ON is the default value.

OFF
Sets the Fetch feature off for the user session.

Is the number of records per buffer (1 to 999). 10 is the default value.

MAX [ IMUM]

Is automatically calculated by the Adapter for Adabas to allow the maximum number of
records that fit in a 32K buffer.
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Here is an example of the FETCH and FETCHSIZE attributes in the sample Access File for
EMPLOYEES:

$$$ FILENAME=EMPFILEl, SUFFIX=ADBSINX, $
RELEASE=6, OPEN=YES, $

$ ADABAS FILE = EMPLOYEES DICTIONARY =
SEGNAM=S01 ,ACCESS=ADBS,FILENO=001,CALLTYPE=RL,
SEQFIELD=PERSONNEL_ID, FETCH=ON, FETCHSIZE=15, $

FIELD=DEPT_PERSON , TYPE=SPR, $
FIELD=DEPT_S03 , TYPE=DSC, NU=YES, $
FIELD=NAME_SO03 , TYPE= ,NU=NO, $

See your Software AG documentation for more information about the Multifetch/Prefetch
feature.

Controlling Adabas Multifetch for Join Operations

Syntax:

You can use the FETCHJOIN command to take advantage of Multifetch efficiencies in Join
operations for a session. This feature is particularly useful when you are joining to a base file
in which sorting is based on the key field that is used for the join.

How to Set Adabas FETCHJOIN
ENGINE ADBSINX SET FETCHJOIN {QN\OFF}
where:

ADBSINX
Indicates the Adapter for Adabas.

Sets the FETCHJOIN feature on for the user session. ON is the default value.

OFF
Sets the FETCHJOIN feature off for the user session. This value is recommended when
joining with abasefile thatis unsorted by the key field used for joining. This option
avoids buffering and reduces processing time.
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Previous versions of the Adapter for Adabas required specification of the Adabas database
number in the Access File using the DBNO attribute. This feature required a duplicate copy
of the Access File for each database accessed.

Adabas database numbers can now be set from the server's profile. A new SET command
allows users to override the DBNO in the Access File. Note that specifying database
numbers in the Access File is still supported. Use of the dynamic database number makes
Master and Access Files shareable among databases.

The SET command remains valid throughout the server session.

How to Set the Adabas Dynamic Database Number

ENGINE ADBSINX SET DBNO dbno

ENGINE ADBSINX SET DBNO dbno AFD afd

ENGINE ADBSINX SET DBNO dbno AFD afd SEG[NAM] segname
ENGINE ADBSINX SET ?

ENGINE ADBSINX SET DBNO DEFAULT

where:
ADBSINX
Indicates the Adapter for Adabas.
dbno
Is any valid numeric database value between 0 and 255.
afd
Is any valid Access File name.

segname

Is any valid ADBS segname in the Access File.

Queries the current settings.

DEFAULT

Returns to the default settings for all previous settings. The DBNO is read from the
Access File. If the attributes are not specified in the Access File, the adapter will
determine the DBNO from the DDCARD.
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Examples for 0S/390 and z/OS are shown below:

ENGINE ADBSINX SET DBNO 5 Retrieves all data from database number 5.

ENGINE ADBSINX SET DBNO 2 Retrieves data for the EMPFILE from database
AFD EMPFILE number 2.

Note: Several commands can be issued for different files. Each command must be issued
separately. Changes are cumulative. For example:

ENGINE ADBSINX SET DBNO 1 AFD EMPFILE
ENGINE ADBSINX SET DBNO 2 AFD EMP2
ENGINE ADBSINX SET DBNO 3 AFD VEHICLES

ENGINE ADBSINX SET DBNO 2 Retrieves data for the EMPFILE in database

AFD EMPFILE SEG S02 number 2 for a particular ADBS segment
(segment S02).

ENGINE ADBSINX SET ? Displays your settings.

ENGINE ADBSINX SET DBNO DEFAULT | Returns to the default settings. This resets all
SET DBNO commands for all Access Files.

Controlling Data Retrieval Types

Syntax:

How to:

Set the Adabas Dynamic Database Number
Example:

Using Dynamic CALLTYPE

The SET CALLTYPE command enables you to set the data retrieval type per session, file, or
segment by switching dynamically between physical and logical reads.

How to Set Adabas Dynamic CALLTYPE

ENGINE ADBSINX SET CALLTYPE ctype

ENGINE ADBSINX SET CALLTYPE ctype AFD afd

ENGINE ADBSINX SET CALLTYPE ctype AFD afd SEGNAME segname
ENGINE ADBSINX SET °?

ENGINE ADBSINX SET CALLTYPE DEFAULT

where:

ADBSINX
Indicates the Adapter for Adabas.
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ctype
Is any CALLTYPE value: FIND/RL/MIXED.

afd
Is any valid Access File name.

segname

Is any valid ADBS segname in the Access File.

Queries the current settings.

DEFAULT

Returns to the default settings for all previous settings. The CALLTYPE is read from the
Access File.

Using Dynamic CALLTYPE
The following examples illustrate the use of variations of dynamic CALLTYPE syntax:

ENGINE ADBSINX SET CALLTYPE FIND
Uses FIND as the type of data retrieval call for all files.

ENGINE ADBSINX SET CALLTYPE RL AFD EMPFILE
Retrieves data for the EMPFILE using RL as the type of data retrieval call.

Note that you can issue several commands for different files. Each command must be
issued separately. Changes are cumulative. For example, the following commands

ENGINE ADBSINX SET CALLTYPE RL AFD EMPFILE
ENGINE ADBSINX SET CALLTYPE FIND AFD EMP2
ENGINE ADBSINX SET CALLTYPE MIXED AFD VEHICLES

ENGINE ADBSINX SET CALLTYPE FIND AFD EMPFILE SEGNAME S02

retrieve data for the EMPFILE using FIND as the type of data retrieval call for a particular
ADBS segment (segment S02).

ENGINE ADBSINX SET ?
Displays your settings.
ENGINE ADBSINX SET CALLTYPE DEFAULT

Returns to the default settings. This command resets all SET CALLTYPE commands for all
Access Files.
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Running in 24-Bit Mode

The following command is used to allocate buffers below the line because of certain user
exits that must run below the line. Issue this command in your server session:

ENGINE ADBSINX SET AMODE 24

Adabas Reporting Considerations

In this section:

Adabas File Navigation Techniques

Referencing Subtrees and Record Retrieval
Segment Retrieval Methodology

Missing Unique Segments

Adabas Selection Considerations

Selection Order in the Access File

Using the JOIN Command to Process Multiple Files
Adabas Optimization With Null-Suppression for CALLTYPE=RL
Adabas Optimization on Group Fields

Test on Group Field With Numerics

Designers have great flexibility in coding the description of the part of the Adabas structure
that they want to access. These topics describe the methods of file traversal that the
Adapter for Adabas uses to determine the relative advantages of different file descriptions.

Adabas File Navigation Techniques

When you define specific hierarchical representations of Adabas structures in Master Files,
you specify the order in which you want the Adapter for Adabas to retrieve records. This
procedure is called navigational logic and is usually part of the application program.
Navigation techniques using the JOIN command also work this way.
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Referencing Subtrees and Record Retrieval

The Adapter for Adabas selects where to enter the subtree, called the point-of-entry, and
the subsequent navigational processing by analyzing the tree structure defined by your
Master File (or JOIN structure) and report request. The adapter determines the smallest
subtree that contains all the fields needed for retrieval to produce a report.

The smallest subtree is composed of those segments that contain fields referenced by the
request, plus the minimum number of additional segments required to connect all the files
used in the request.

The adapter retrieves records only in segments in the referenced subtree. Within the
subtree, it retrieves records that contain fields required for the report request or records
that are needed to provide the correct links between report fields.

The adapter always enters a database through the root segment of the referenced subtree.

Segment Retrieval Methodology
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The Adapter for Adabas retrieves segments from top-to-bottom, then left-to-right at each
level of the hierarchy. It retrieves all unique descendant segments before any non-unique
descendant segments.

This treatment of unique segments is consistent with a basic server principle: for reporting
purposes (though not for updating or file organization), a unique child is logically a direct
extension of its parent. This principle is an important factor in selecting a structure that
properly reflects your Adabas file. The results of SUM and COUNT operations on fields in
child segments may depend on whether they have been declared unique or non-unique.
The server also treats missing segments differently, depending on whether the segment is
declared unique or non-unique.
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Missing Unique Segments

Syntax:

In this section:

SET ALL=OFF

SET ALL=ON

SET ALL=PASS

The ALL Prefix

How to:

Use Missing Non-Unique Segments
If a segment is specified as unique (SEGTYPE=U or KU), the server regards it as a logical
extension of the parent segment. The Adapter for Adabas automatically inserts default

values (blanks for alphanumeric fields and zeros for numeric fields) if the unique child
segment does not exist. As a result, unique segments are always present.

How to Use Missing Non-Unique Segments

If a segment is specified as non-unique (SEGTYPE=S or KM), select one of three options for
processing a record without descendant segments.

SET ALL=all_option
where:
all _option
Allows for the processing of records with no descendant segments. Possible values are:

oFF which omits parent instances that are missing descendant segments from the
report. OFF is the default value.

oN which includes parent instances that are missing descendant segments in the
report.

pass which includes parent instances that are missing descendant segments, even
when IF statements exist to screen fields in the descendant segment's missing
instances.

You can specify SET ALL in a profile or procedure.
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The examples in the following topics describing the SET ALL command are based on the
following structure:

CCOTMIEY

WMODEL

ECDYTYFE
FIELD=MFG

SET ALL=OFF

The default option (SET ALL=OFF) rejects a record if the request calls for retrieval of a
descendant segment and there is no descendent segment present.

For example, assume you have a file in which the parent segment is COUNTRY, which has a
descendant segment named MODEL, which in turn has a descendant segment named
BODYTYPE. Using the SET ALL=OFF option, the statement

COUNT BODYTYPE BY COUNTRY

does not print in the report the details of any country that did not produce at least one
bodytype of a model of a car.
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SET ALL=ON

The Adapter for Adabas displays the parent record, even if it has no descendant segments.
In this case, using the SET ALL=ON option when processing the statement

COUNT BODYTYPE BY COUNTRY

displays the names of all countries and gives a count of zero (0) bodytypes for those
without descendant segments.

However, if the request has an explicit screening test on the descendant segment, the
absence of any descendant segments results in test failure. For example, the request

COUNT BODYTYPE BY COUNTRY
IF MPG GT 22

excludes any country without any bodytype segments from the report.

SET ALL=PASS

The third option, SET ALL=PASS, allows parents without a descendant segment to pass an
explicit screening test on that descendant segment. The request

COUNT BODYTYPE BY COUNTRY
lists all countries with or without bodytype segments. The request

COUNT BODYTYPE BY COUNTRY
IF MPG GT 22

includes records without any bodytype segments, and those with an MPG greater than or
equal to 22.
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The ALL Prefix

Selectively apply SET ALL=ON by adding the ALL prefix to any field from the desired
segment.

Reference the field either as a sort field (for example, BY ALL.COUNTRY or ACROSS
ALL.COUNTRY) or as a verb object (WRITE ALL.COUNTRY). As a result, the SET ALL=ON
strategy is applied to any missing, immediate, non-unique descendants of the segment
containing the ALL-prefixed field. The SET ALL=OFF option is in effect for all other
segments.

For example, in the request
COUNT MODEL AND BODYTYPE BY ALL.COUNTRY

the SET ALL=ON option applies to the country segment and its descendant segments.
Therefore, if there is a country without models (and consequently without bodytypes), the
report shows that country. Any test condition on either the model or the bodytype
segment nullifies the effect of the ALL prefix.

The global SET ALL settings of ON and PASS take precedence over the selective ALL prefix.
The selective ALL prefix is effective only when the global setting is OFF, either explicitly or
by default.

Adabas Selection Considerations
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The Adapter for Adabas analyzes all selection criteria that apply to a specific report request
and uses the criteria to minimize its search for data. If a record fails any of the selection
tests, the server does not attempt to retrieve any descendant records. Retrieval continues
with the next record in the parent segment. If there is no other record in that parent
segment and it is not the root of the Master File, the server moves back up to the next
record in the previous segment.

The selection tests that you impose on a high-level segment are much more efficient at
reducing I/0 operations than criteria imposed on lower level segments. If you know in
advance which selection criteria are likely to be used most frequently, design the Master
File to take advantage of the hierarchical structure in the Adapter for Adabas.
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Selection Order in the Access File

Syntax:

How to:
Use RECORDLIMIT and READLIMIT
Use Optimization of the FIND Call Using Non-Descriptor Fields

When a report request contains multiple optimizable selection tests, the order of
descriptors in the Access File determines the order in which the server applies the selection
tests. The server issues a Read Logical (RL) call using the first descriptor listed in the Access
File that participates in a selection test.

Therefore, for efficient processing you should describe the most restrictive descriptor at the
beginning of its segment in the Access File. The order of descriptors in the Master File has
no effect on selection processing.

How to Use RECORDLIMIT and READLIMIT

For any request, you may limit the number of Adabas records retrieved from the database
and the number of read operations performed. Use the RECORDLIMIT and READLIMIT
keywords to impose these limitations by adding the following conditions to a report
request

{WHERE | IF} RECORDLIMIT {EQ|IS} n
{WHERE | IF} READLIMIT {EQ|IS} n

where:

n

Is the number of records or read operations at which you want to limit the search.

You add these conditions to any report request, or incorporate them into file security
through the DBA facility.

Consider the following example

TABLE FILE VEHICLES

PRINT PERSONNEL_ID MAKE MODEL YEAR
WHERE RECORDLIMIT EQ 5

END
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Syntax:
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which produces this report:

PAGE 1

PERSONNEL_TID MAKE MODEL YEAR
11500330 CITROEN BX LEADER 85
11400313 ALFA ROMEO SPRINT GRAND PRIX 84
30034217 AUSTIN MINT 80
30034228 TALBOT SOLARA 83
30008427 AUSTIN MINT 80

Notice that only five records are reported as requested.

How to Use Optimization of the FIND Call Using Non-Descriptor Fields

It is possible to use non-descriptor fields as search criteria and have the calls to Adabas use
the search buffer rather than read through the entire database.

The Adapter for Adabas provides improved optimization by allowing the search buffer to
be generated using non-descriptor fields. This optimization occurs whenever
CALLTYPE=FIND is specified in the Access File and you include an IF or WHERE test
referencing a non-descriptor field in your report request.

It may prove to be more efficient to alter your retrieval strategy and perform a Read Physical
(L2) call when large amounts of data exist. A SET command is provided for changing the
default Adabas call when selecting non-descriptor fields.

ENGINE ADBSINX SET NDFIND {QM|OFF}
where:
ENGINE
Indicates the Adapter for Adabas.
OoN

Causes the search buffer to be generated with any field (non-descriptor and/or
descriptor field). ON is the default value.

OFF

Causes the search buffer to be generated with only descriptor fields. If the request does
not use any descriptor field, the Read Physical call is generated.

This command applies only if CALLTYPE=FIND is specified in the Access File.
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Using the JOIN Command to Process Multiple Files

Example:

You can JOIN Adabas databases defined to the server to other Adabas databases or to any
other fully joinable database that the server can read. Each JOIN creates a parent-child
relationship. The parent field is called the host or from field. The child field is called the
cross-referenced or to field.

You can JOIN to Adabas databases if the cross-referenced field is one of the following:
A descriptor field.
A superdescriptor defined with TYPE=SPR or NOP in the Access File.
A subdescriptor defined with TYPE=NOP in the Access File.
In every case, in the Access File, the cross-referenced segment must specify ACCESS=ADBS.

If CALLTYPE=RL is specified for the cross-referenced segment, the host field can be joined
to the high-order portion of a descriptor, superdescriptor, or subdescriptor.

When an Adabas file is the host file, the host field is one of the following:
*  Anon-recurring field (ACCESS=ADBS).

A field in a periodic group (ACCESS=PE).

A multi-value field (ACCESS=MU).

The Adapter for Adabas also supports DEFINE-based JOINs. Up to 16 JOINs can be in effect
at one time.

Multi-field JOIN and Short-to-Long JOIN Capability

For a multi-field JOIN, the number of fields used in the JOIN must be the same for both the
host and the cross-referenced files. The cross-referenced fields must describe the left-most
portion of a superdescriptor defined to the server using the GROUP attribute. Consider the
following example.

JOIN FLDA AND FLDB IN ADBS1 TO KEY1l AND KEY2 IN ADBS2 AS J1

For the short-to-long JOIN, the cross-referenced field must be a descriptor, subdescriptor, or
superdescriptor, or a field that describes the left-most portion of a GROUP superdescriptor.
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Adabas Optimization With Null-Suppression for CALLTYPE=RL
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In the Adapter for Adabas, optimization refers to using an index to retrieve the answer set.
To ensure data integrity and complete answer sets, the Adapter for Adabas will perform
optimization when all:

+  Non-referenced component fields of a superdescriptor are not null-suppressed
(NU=NO in the Access File).

«  Component fields of a superdescriptor that contain null-suppressed fields (NU=YES in
the Access File) are used in the selection criteria.

If a field is null-suppressed in Adabas (NU=YES in the Access File), any superdescriptor that
uses this field has no entry on the inverted list when this field is blank (alphanumeric) or
zero (numeric).

Master File With a Three-Field Superdescriptor

GROUP=SUPERG ,ALIAS=S1 ,USAGE=A9 ,ACTUAL=A9 ,INDEX=I ,$
FIELD=FLD1 ,ALIAS=AA ,USAGE=A3 ,ACTUAL=A3 ,S$S
FIELD=FLD2 ,ALIAS=AB ,USAGE=A3 ,ACTUAL=A3 ,S$
FIELD=FLD3 ,ALIAS=AC ,USAGE=A3 ,ACTUAL=A3 ,$

Access File With a Three-Field Superdescriptor

FIELD=SUPERG , TYPE=SPR, $
FIELD=FLD1 ,TYPE= ,NU=YES ,$
FIELD=FLD2 ,TYPE= ,NU=NO ,$
FIELD=FLD3 ,TYPE= ,NU=YES ,$

In order to optimize a selection test against a superdescriptor with null-suppression, you
must explicitly reference the null-suppressed field in the superdescriptor. If you do not
reference the null-suppressed field and the field has no data, there is no record in the index
and optimization would return no records. To ensure correct results, the server will not
optimize the selection test if the null-suppressed field is not referenced.

For more information about null-suppression and how it affects data retrieval, see your
Software AG documentation.
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Adabas Optimization on Group Fields

If a report request contains IF or WHERE selection tests against one or more fields that
describe the left-most portion of a GROUP descriptor, the Adapter for Adabas combines this
request into a test that uses the superdescriptor for greater efficiency. If any of the
component (or parent) fields of the superdescriptor are defined to Adabas with
null-suppression, be sure to note this information in the Access File to ensure accuracy of
reads.

For example, consider the following Master File extract:

GROUP=SUPERD ,ALIAS=SD ,USAGE=A8 ,ACTUAL=A8 ,INDEX=I ,$
FIELD=PART1 ,ALIAS=P1 ,USAGE=A4 ,ACTUAL=A4 ,S
FIELD=PART2 ,ALIAS=P2 ,USAGE=A4 ,ACTUAL=A4 ,S

If, in a report request, you include the following two tests,

WHERE PART1 EQ 'ABCD'
WHERE PART2 EQ 'EFGH'

these two tests are equivalent to the following syntax:
WHERE SUPERD EQ 'ABCD/EFGH'

This combination uses the superdescriptor's inverted list and optimizes the Adabas call.
This optimization is performed only if all null-suppressed (NU=YES) superdescriptor
components are explicitly referenced in IF or WHERE tests.

Test on Group Field With Numerics

If you are testing on a group that contains numeric fields, the test must contain the sign
byte. The Adapter for Adabas passes only one value per numeric field, based on the
preferred sign values in Adabas. A sign value of F is passed for positive numbers and a sign
value of D is passed for negative numbers. This sign value reduces the number of calls sent
to Adabas and also eliminates the need for Adabas to perform any logical sign translation.

For example:

GROUP=GROUP1 ,ALIAS=S1 ,USAGE=A9 ,ACTUAL=Al14 ,INDEX=I ,S$S

FIELD=FLD1l ,ALIAS=AA ,USAGE=A3 ,ACTUAL=A3 ;S
FIELD=FLD2 ,ALIAS=AB ,USAGE=P3 ,ACTUAL=P3 ;S
FIELD=FLD3 ,ALIAS=AC ,USAGE=A3 ,ACTUAL=A3 ;S

In a report request, you must include the sign for the P3 field:
Mainframe platforms:

WHERE GROUP1 EQ 'ABC/123F/XYZ'

Non-mainframe platforms:

WHERE GROUP1 EQ 'ABC/123/XYZ'
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In this section:
Adabas Write Adapter
SQL Commands for Adapter for Adabas

The Adapter for Adabas is designed to support SQL update commands for an Adabas data
source without the use of remote procedures. These topics describe the methods and rules
related to write capability.

Adabas Write Adapter

Before you can use any commands that write to an Adabas data source, you must make the
following changes to the Master and Access Files:

In the Master File:

All segments must have SEGTYPE = SO (for the Read Adapter, SEGTYPE=S is sufficient).

Fields with ACTUAL format Z (zoned) must have a numeric USAGE format (P or |).
Format A is supported only for reading an Adabas data source.

Note: For the best performance, you can change ACTUAL format Z to ACTUAL format P
in the Master File. In this case, you must also change the ALIAS attribute to contain the
length and type. If the ALIAS is ff, and the field length is Ill, the ALIAS attribute should
be coded as:

ALIAS='ff,111,P"

For example, consider the following field declaration:

FIELD=LEAVE_DUE ,ALIAS=AU ,USAGE=P2 ,ACTUAL=P2 ,$

You would edit this declarations as follows:

FIELD=LEAVE_DUE ,ALIAS='AU,2,P' ,USAGE=P2 ,ACTUAL=P2 ,$

If two or more fields in the Master File are synonyms (they refer to the same field in the
data source and, therefore, have the same ALIAS attribute), only the first field
encountered in the Master File can be used in INSERT and UPDATE commands. If a
synonym other than the first is used in an INSERT command, it is ignored. If one is used
in an UPDATE command, processing is terminated with the following error message:

(FOC4565) IGNORED ATTEMPT TO CHANGE NONUPDATABLE FIELD
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In the Access File:

+  The segment attribute WRITE=YES indicates that values of fields from the segment may
be modified.

If a segment has the attribute ACCESS=ADBS, you can define a unique key by adding
the following attribute:

UNQKEYNAME=name
where:
name

Is the name of the elementary or group field to be used as the unique key.
The UNQKEYNAME attribute does not necessarily define the key described in the
ADABAS FDT (the UQ option). The adapter uses it to decide which rules to apply in an
INSERT, DELETE, or UPDATE command. If the UNQKEYNAME attribute does not
correspond to the key described with the UQ option in the ADABAS FDT, Adabas and
the adapter may not agree on whether a segment instance is unique. This can affect
the results of INSERT commands. If this attribute is not present, the adapter uses the
rules for modifying a segment with a non-unique key or no key. If it is present, the

adapter uses the rules for modifying a segment with a unique key. Subsequent sections
describe these rules.

We recommend the use of CALLTYPE=FIND instead of CALLTYPE=RL.

When using the Write Adapter for Adabas, the adapter automatically sets the values of the
following two options:

ADABAS OPEN is set to YES.
FETCH is set to OFF for all segments.
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SQL Commands for Adapter for Adabas

How to:

Insert Records Into an Adabas Data Source

Update Field Values in an Adabas Data Source

Delete Records From an Adabas Data Source

Reference:

Fields That Cannot be Updated

Using Synonym Fields (Not Related to CREATE SYNONYM)
Rules for Inserting Records Into an Adabas Data Source
Effect of UNQKEYNAME on INSERT Actions

Rules for Updating Records in an Adabas Data Source

Rules for Deleting Records From an Adabas Data Source

The Adapter for Adabas supports the following commands:
*  SQLINSERT
+  SQL UPDATE

Note: Certain types of fields listed in the Master File cannot be updated. For more
information, see Fields That Cannot be Updated on page 2-100.

SQL DELETE

The adapter issues a COMMIT after each INSERT, UPDATE, or DELETE call. If the Adabas
process fails, the adapter issues a ROLLBACK. User rollback of the Adabas process is not
supported for SQL commands.

Reference: Fields That Cannot be Updated
The SQL UPDATE command for the following types of fields is ignored:
Counter fields (ALIAS=xxC).
ORDER fields (ALIAS=ORDER).
Group fields.
Unique key fields (fields specified by the UNQKEYNAME attributes in the Access File).
The SQL UPDATE command for the following types of fields produces an error:
Synonym fields.

Fields created from subdescriptors or superdescriptors (as defined an the Access File).
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Reference: Using Synonym Fields (Not Related to CREATE SYNONYM)

Syntax:

In a Master File, two or more field declarations can refer to the same Adabas field. Each
duplicate field declaration after the first is called a synonym field. Such synonym:s fields can
be used in report commands, but cannot be used in write commands. The following actions
occur as a result of using synonyms in write commands:

+  Synonym fields used in SQL INSERT are ignored.

+  Synonym fields used in SQL UPDATE cause processing to terminate and generate the
message:

(FOC4565) IGNORED ATTEMPT TO CHANGE NONUPDATABLE FIELD

How to Insert Records Into an Adabas Data Source

INSERT INTO mfname [(fieldl, field2, ...)]
VALUES ('valuel', 'value2', ...)

where:

mfname

Is the name of the Master File to use.

fieldl, field2,

Is an optional list of fields to be inserted. If you omit the list, the value list must contain
values for all fields in all segments in the Master File as long as the Master File only
specifies a single path Adabas file. If the Master File is multi-path, the field list is
required and can specify only a single path. Elementary fields not included in the field
list have empty values in the data source. The field list can contain only elementary
fields. Groups, subdescriptors, superdescriptors, and hyperdescriptors, cannot be used
in the field list.

'valuel', 'valuel2',
Is the list of values to be inserted. Each alphanumeric value must be enclosed in single
quotation marks. If you specify the field name list, the value list only needs to specify, in
field name list order, the values for the field names supplied. At a minimum, you must
supply all the key fields for all the segments in the path to the target.

If a segment is not present, default values are generated for all fields that are not supplied,
and the missing path segments are inserted along with the target segment.
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Reference: Rules for Inserting Records Into an Adabas Data Source
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For a segment with a unique key:

The key field value is used to insert the target segment. If any additional
fieldname=value pairs are supplied for a segment in the path, they are used to qualify
that path segment. If a segment with ACCESS=ADBS has a unique key or group of keys,
only these key fields should be used in the INSERT command. All other fields should be
added to the record using the UPDATE command.

For a segment with a non-unique key or no key:

If you want to insert an additional record for an existing key field, you must have at least
one field in addition to the key field in the field list in order to make the record unique.
If you do not, the insert is rejected.

For segments with ACCESS=PE or MU, if a new occurrence is inserted, you must set the
occurrence number (ORDER field) to 0 (zero indicates the next occurrence) or to a value
greater than the number of existing occurrences. This new occurrence is always
inserted after the last existing occurrence. For example, if a PE or MU segment has two
existing occurrences, the next occurrence added is always the third. If the occurrence
with the given number already exists, processing terminates with the following
message:

(FOC4564) THIS OCCURRENCE ALREADY EXISTS. USE UPDATE COMMAND
You should use the UPDATE command instead of INSERT in this case.

For segments in which the parent segment contains ACCESS=PE, and the child
segment contains ACCESS=MU without the NU option in the ADABAS FDT:

+ Ifan INSERT command is issued for the parent (PE) segment alone, Adabas
automatically inserts an empty child (MU) segment. You can use the UPDATE
command to provide values for this child.

«  If one INSERT command is issued for the parent (PE) and child (MU) segments
simultaneously, the first occurrence in the child segment is inserted by the Write
Adapter for Adabas using the values from the INSERT command.

For segments in which the parent segment has ACCESS=PE, and the child segment has
ACCESS=MU with the NU option in the ADABAS FDT, the empty child is automatically
suppressed by Adabas. You can use an INSERT command for the parent and child
segments separately or simultaneously.
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The UNQKEYNAME attribute in the Access File determines how the adapter presents an
INSERT command to Adabas. The UQ option in the ADABAS FDT and the specific field
values listed in the INSERT command determine whether Adabas actually inserts the
segment instance. The following table describes how these factors affect the result of the
INSERT command. Assume that the Access File specifies UNQKEYNAME=EMPLOYEE_ID and
that the employee ID value EMPIDO0O05 already exists in the data source:

Result of the INSERT Command for Existing EMPLOYEE_ID EDMPID005

Syntax:
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EMPLOYEE_ID has the UQ

Fields in INSERT

Instance Inserted

with values that do not
already exist.

Option in FDT Command
No EMPLOYEE_ID only. No - rejected duplicate
Yes EMPLOYEE_ID only. No - rejected duplicate
No EMPLOYEE_ID plus fields Yes

with values that do not

already exist.
Yes EMPLOYEE_ID plus fields No - message (FOC4561),

RC=198

Result of INSERT Command when EMPLOYEE_ID is not in the field list

UNQKEYNAME = EMPLOYEE_ID

Instance Inserted

Yes

No - message (FOC4563)

No

Yes, with empty EMPLOYEE_ID value.

How to Update Field Values in an Adabas Data Source

UPDATE mfname SET fieldl ='valuel'
WHERE kfieldl ='kvaluel'

where:

mfname

Is the name of the Master File to use.

fieldl, field2,

Are the names of the fields to be updated.

[,field2 ='value2'...]
[AND kfield2 ='kvalue2'...]

2-103



Adabas Writing Considerations

Reference:

Syntax:
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'valuel', 'valuel2',

Are the new values for the updated fields, enclosed in single quotation marks.

kfieldl, kfield2,
Are, at a minimum, all of the key fields for all the segments in the path to the target.
Only one target segment is updated. You can include additional fieldname=value pairs
for the target or any segment in the path. When additional fieldname=value pairs are
present for the target segment, these are used for change verification protocol
processing. If all target fieldname=value pairs that are present match the Adabas
segment field values, the segment is updated with the SET fieldname values. The field
list can contain only elementary fields. Groups, subdescriptors, superdescriptors, and
hyperdescriptors, cannot be used in the field list.

'kvaluel', 'kvalueZ2',

Are the values that identify the target segment, enclosed in single quotation marks.

Rules for Updating Records in an Adabas Data Source
+  For a segment with a unique key, the key field value and any additional
fieldname=value pairs are used to qualify the target segment for an update.

+  For a segment with a non-unique key, you must supply the key field. If the WHERE
criteria for this type of segment, in the path or target, do not identify a unique
occurrence, the first occurrence found is updated. The use of Adabas descriptors for
this type of segment is highly recommended for efficiency.

«  For a segment with no key, you must supply at least one fieldname=value pair. If the
WHERE criteria for this type of segment, in the path or target, do not identify a unique
occurrence, the first occurrence found is updated.

How to Delete Records From an Adabas Data Source
DELETE FROM mfname WHERE fieldl ='valuel' [AND field2 ='value2'...]
where:
mfname
Is the name of the Master File to use.
fieldl, field2,

Are, at a minimum, the names of all of the key fields for all the segments in the path to
the target. Only one target segment is deleted; Adabas cascades the delete to
dependent segments. Additional fieldname=value pairs may be included for the target
segment and any segment in the path that has no key or a non-unique key. It is
recommended to use Adabas descriptor fields for any additional fieldname=value
pairs.

'valuel', 'wvaluel',

Are the values that identify the target segment to be deleted.

iWay Software



Using the Adapter for Adabas

Reference: Rules for Deleting Records From an Adabas Data Source

+  For a segment with a unique key, the key field value is used to delete the target
segment.

+  For a segment with a non-unique key, you must supply the key field. If the WHERE
criteria for this type of segment, in the path or target, do not identify a unique
occurrence, the first occurrence found is deleted. The use of Adabas descriptors for this
type of segment is highly recommended for efficiency.

+  For a segment with no key, you must supply at least one fieldname=value pair. If the
WHERE criteria for this type of segment, in the path or target, do not identify a unique
occurrence, the first occurrence found is deleted.

+ A segment occurrence with ACCESS=PE or MU is deleted from the data source except if
it is the last occurrence for an ACCESS=PE segment. Adabas only deletes the last
occurrence if all fields have the NU option in the FDT; if they do not all have this option,
the occurrence has empty values in all fields.

+  When you delete segments that have dependent segments, the DELETED counter for
the session may have an incorrect value. For a first level segment with descendants, this
counter is always incorrect. For a second level segment, this counter is incorrect if there
are multiple descendant segments. For a third level segment, this counter is always
correct.

Adapter Navigation

To retrieve the necessary records that fulfill a request, the Adapter for Adabas navigates the
Adabas database through direct calls in read-only mode. The calls generated depend on
three factors:

« Information supplied in the Master File.
+ Information supplied in the Access File for a specified segment.
«  Particulars of the report request.

The adapter uses information from these sources to choose the most appropriate and
efficient retrieval method.

There are three logical types of Adabas access:
+  Entry segment retrieval of Adabas records.
+  Retrieval of descendant periodic groups and multi-value fields.

«  Retrieval of descendant Adabas records.
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In this section:

Read Physical Calls

Read Logical Navigation

Read Logical Calls Without a Starting Value
Read Logical Calls With a Starting Value
Retrieval Through Read Logical by ISN (L1) Calls
FIND Navigation

Simple FIND Calls

Complex FIND Calls

Read Descriptor Value (L9) Direct Calls

The server constructs an Adabas request based on the Master File, Access File, and the
report request. The root of the subtree is the entry segment into the database for a
particular request.

For Adabas structures, the root of the subtree must be a segment in the Access File
containing singly occurring fields (ACCESS=ADBS). The Adabas calls generated to retrieve
data for this entry segment depend on the Access File information that has been supplied
for the segment and the selection tests in the request.

The first decision the Adapter for Adabas makes for the entry segment is whether to
retrieve all the records of the segment or just a subset.

All records are retrieved for a segment if either of the following conditions exists:

There is no selection test on any field that is a descriptor (defined in the Access File with
TYPE=SPR, DSC, or NOP) and the SEQFIELD has not been defined.

The specified selection test is not IF or WHERE, and does not use the relational
operators:

Is, EQ, GE, GT, LT, LE, or FROM...TO

For example:

field IS valuel [(OR value2... OR valuen)]

field IS (ddname)

field FROM valuel TO value2 [(OR value3 TO value4...)]

field GE valuel
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field GT valuel
field LT valuel
field LE valuel
group EQ 'valuel/value2/value3'

When you are using one or more of these selection tests against a descriptor, the adapter
uses the inverted list to retrieve a subset of the records for the segment.

For example, consider the following selection criterion:
field IS valuel [(OR value2... OR valuen)]

In this example, any combination of full values or partial values triggers the use of inverted
lists except when the $ (used to indicate a masked field) is in the first position of the value. If
the $ is in the first position of the value, the search conducted by Adabas is not done
through the descriptor's inverted list. Instead, the search is conducted physically through
the database in the same manner that a Read Physical call performs a retrieval. See Read
Physical Calls on page 2-108 for more information.

Once the adapter determines whether to retrieve all or a subset of the segment records, it
decides which access strategy to use based on the Access File attribute settings. The
following are the strategies that the adapter can use:

+  Retrieval of all records through Read Physical (L2) calls discussed in Read Physical Calls
on page 2-108.

+  Retrieval of all records through Read Logical (L3) calls without using a starting value
discussed in Read Logical Navigation on page 2-108.

+  Retrieval of a subset of records through Read Logical (L3) calls using a starting value
discussed in Read Logical Navigation on page 2-108.

+  Retrieval of all records for the entry segment through Read Logical by ISN (L1) calls
discussed in Read Logical Navigation on page 2-108.

*  Retrieval of a subset of records through simple FIND (S1) calls discussed in FIND
Navigation on page 2-113.

*  Retrieval of a subset of records through complex FIND (S1) calls discussed in FIND
Navigation on page 2-113.

+  Retrieval of all records through Read Descriptor Value (L9) direct calls discussed in Read
Descriptor Value (L9) Direct Calls on page 2-116.

The selection logic is designed to implement as many of the record selection tests as
possible at the Adabas level. It minimizes the number of I/O operations required to access
the necessary data by issuing efficient calls to Adabas.
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Read Physical Calls

Read Physical calls read every database record in a physical file, and then return every
record for the entry segment to the server. The server must then select the records that
meet the request's selection criteria and discard the rest.

The Adapter for Adabas issues Read Physical (L2) calls to retrieve all records for the entry
segment when:

«  The request contains no optimizable selection tests on an inverted list (descriptor) and
the Access File does not have a SEQFIELD defined.

+  With CALLTYPE=FIND, there is no screening on a descriptor, the screening for a
non-descriptor has been set off, and the Access File does not have a SEQFIELD defined.

See Adabas Reporting Considerations on page 2-87 for more information about retrieval of
records with no screening on a descriptor.

The steps the adapter and Adabas perform to complete a Read Physical call are:
1. The adapter constructs a Read Physical (L2) call.

2. Adabas returns each record in the physical file corresponding to the Adabas file
number specified. The records are retrieved in the order in which they are physically
stored.

Subsequent retrieval for the entry segment is completed by issuing the same Read Physical
call with the User Control Block unmodified. The adapter terminates retrieval when one of
the following occurs:

« Adabas issues a response code indicating end-of-list.

+  The RECORDLIMIT or READLIMIT is reached (see Adabas Reporting Considerations on
page 2-87 for information about these keywords).

Read Physical (L2) calls can be faster than Read Logical (L3) calls depending on the request
and the data dispersion of the physical storage. Ask your Adabas database administrator if
you should use SEQFIELD for a given Adabas record, or if Read Physical would be more
efficient.

Read Logical Navigation
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When designing a database, it is necessary to know the contents of the files being created.
Defining descriptors is very important for efficiency. The Adapter for Adabas does not have
information about the different fields, or about which field is more efficient to parse first,
unless the Access File has this information. The Access File tells the adapter how to access
your data in the most efficient manner. The order of the fields (for example, DSC, NOP, or
SPR descriptors) is important in the Access File, as the adapter uses this order when
executing an IF or WHERE statement.
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The Access File needs to have information about the index fields used in the report request.
The order in which you define these fields is important. Adabas is field oriented, not
positional. The order of the fields will not affect retrieval, except for the selection of which
inverted list to use.

The Access File controls the order of the IF or WHERE statements, so the database
administrator can set up the Access File in the order of the most efficient reads. The user will
then receive the requested data much more efficiently. The order in the Access File controls
the order of retrieval.

Read Logical Calls Without a Starting Value

The Adapter for Adabas uses Read Logical (L3) calls to retrieve all records for the entry
segment when the Access File contains a SEQFIELD value for that segment and the report
request does not contain an optimizable selection test on an inverted list, and
CALLTYPE=RL.

SEQFIELD is generally used to suppress Read Physical calls when there is no optimizable
selection test on an inverted list. A Read Physical call will be issued if a SEQFIELD is not
defined.

The steps the adapter and Adabas perform to complete a Read Logical call without starting
values are:

1. The adapter constructs a Read Logical (L3) call without the 'Value Start' option and
without the Adabas Search and Value buffers.

2. Adabas returns each record corresponding to an entry in the inverted list. The records
are in the same order as the inverted list.

Subsequent retrieval for the entry segment is done by issuing the same Read Logical call
with the User Control Block unmodified. The records are returned in ascending value of the
inverted list. The adapter terminates retrieval when one of the following occurs:

+ Adabas issues a response code indicating end-of-list.
+  The RECORDLIMIT or READLIMIT is reached.

In an Adabas file that has no record types, you can select the value of SEQFIELD from any
inverted list containing entries for all records on the file.

SEQFIELD is required when the Adabas file has several record types. In this case, the value of
SEQFIELD is an inverted list which has entries for a single record type.

If the descriptor used as the SEQFIELD is null-suppressed or contains null-suppressed fields,
only records where the descriptor is populated will be included in the retrieval. An entry is
not included in the inverted list if a field is null and will not be returned by Adabas to the
server. See your Software AG documentation for more information about null-suppression
and how it affects data retrieval.
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Read Logical Calls With a Starting Value
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The Adapter for Adabas constructs Read Logical (L3) calls for the root of the accessed
subtree when the following conditions exist:

+  The Access File contains CALLTYPE=RL for that segment.

+ The request contains an optimizable selection test against a descriptor or
superdescriptor identified by TYPE=SPR or DSC in the Access File.

* None of the selection tests is on a field identified by TYPE=NOP in the Access File.

When a report request contains multiple optimizable selection tests, the order of
descriptors in the Access File determines the order in which the server applies the selection
tests. The server issues a Read Logical (RL) call using the first descriptor listed in the Access
File that participates in a selection test.

Therefore, for efficient processing, you should describe the most restrictive descriptor at
the beginning of its segment in the Access File. The order of descriptors in the Master File
has no effect on selection processing.

The steps Adabas performs to complete a Read Logical call are:

1. The adapter constructs a Read Logical (L3) call with the starting value to be retrieved
for that inverted list.

2. The adapter calls Adabas with a 'V'in Command Option 2, which instructs Adabas to
use the 'Value Start' option.

3. The call retrieves the first record whose value in the inverted list is equal to or greater
than the value specified in the request.

Subsequent retrieval for the entry segment is done by issuing the same Read Logical call
with the User Control Block unmodified. The records are returned in ascending value of the
inverted list.

The adapter terminates retrieval when one of the following occurs:
+  The value of the inverted list is out of range of the request.

+ Adabas issues a response code indicating end-of-list.

+  The RECORDLIMIT or READLIMIT is reached.

If there are multiple values specified in the request (for example, WHERE field EQ value OR
value..., WHERE field FROM val1 TO val2 OR val3 TO val4) and RECORDLIMIT or READLIMIT
has not been reached, the Adapter for Adabas releases the Command ID and reissues the
Read Logical call with the next starting value. For each set of values, the adapter terminates
retrieval when one of the above occurs.
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Retrieval Through Read Logical by ISN (L1) Calls

The Adapter for Adabas uses Read Logical by ISN (L1) calls to retrieve all records for the
entry segment when the:

*  Report request does not contain an optimizable selection test on an inverted list or an
ISN list.

+  Access File contains a SEQFIELD value for that segment and this value is equal to the
ISN field name.

Adabas returns each record corresponding to an entry in the Address Converter. The
records are in ascending value of the ISN. For example:

Access File ADATEST

SEGNAM=S01, ACCESS=ADBS, ... , SEQFIELD=ISN_FIELD ,$
Request

SELECT AA_FIELD, AJ_FIELD FROM ADATEST;

The Adabas Interface uses Read Logical by ISN (L1) calls to retrieve a single record for the
entry segment when the:

*  Report request contains the only EQ relational operator in the selection test on an ISN
list.

« ISN field is used as the cross-referenced field in the Join to Adabas file.

Adabas returns RC 113 if the record with the ISN defined in the test is not present in the
Address Converter for the file. Then the Adabas Interface returns the answer "Record is not
found".

For example:

SELECT AA_FIELD, AJ_FIELD FROM ADATEST
WHERE ISN_FIELD = 1100;

Note: The Multifetch option will be suppressed for this call.

The Adabas Interface uses Read Logical by ISN (L1) calls to retrieve subset of records for the
entry segment when the:

*  Report request contains the only GE/GT relational operator in the selection test on an
ISN list.

+  Report request does not contain any selection test on an inverted list.
»  Access File contains a SEQFIELD value for that segment.

Adabas returns each record corresponding to an entry in the Address Converter. The
records are in ascending value of the ISN.
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For example, the Access File ADATEST contains:
SEGNAM=S01, ACCESS=ADBS , ... ,SEQFIELD=AA_FIELD ,$
Request 1. When Read Logical by ISN (L1) used:

SELECT AA_FIELD, AE_FIELD FROM ADATEST
WHERE ISN_FIELD > 1100;

Request 2. When Read Logical (L3) used:

SELECT AA_FIELD, AE_FIELD FROM ADATEST
WHERE ISN_FIELD > 1100 AND AJ_FIELD = 'TAMPA';

After issuing an Insert request to the file with the ISN field in the Master File, the resulting
ISN from Adabas is printed in the message FOC4592:

(FOC4592) RECORD IS INSERTED WITH ISN : nnnnn

For example:

SQL

INSERT INTO ADBTEST (AA_FIELD, AJ_FIELD)
VALUES ('11111111', 'TAMPA');

END

ADBTEST ADBSINX ON 09/20/2002 AT 15.22.16

(FOC4592) RECORD IS INSERTED WITH ISN : 11

(FOC4566) RECORDS AFFECTED DURING CURRENT REQUEST : 1/INSERT
TRANSACTIONS: TOTAL = 1 ACCEPTED= 1 REJECTED= 0

SEGMENTS: INPUT = 1 UPDATED = 0 DELETED = 0

If the Insert request contains an ISN field in the fields list and a corresponding value is not 0,
then the adapter issues an N2 call to Adabas. Adabas assigns this ISN value to the record
provided by the user. Adabas returns RC 113 if this value was already assigned to another
record in the file or if it is larger than the MAXISN in effect for the file.

For example:
Request 1

SOL
INSERT INTO ADBTEST (AA_FIELD, AJ_FIELD, ISN_FIELD)

VALUES ('11111114', 'TAMPA', 14);

END

ADBTEST ADBSINX ON 09/20/2002 AT 15.22.16

(FOC4592) RECORD IS INSERTED WITH ISN : 14

(FOC4566) RECORDS AFFECTED DURING CURRENT REQUEST : 1/INSERT
TRANSACTIONS: TOTAL = 1 ACCEPTED= 1 REJECTED= 0

SEGMENTS: INPUT = 1 UPDATED = 0 DELETED = 0
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Request 2

SQL

INSERT INTO ADBTEST (AA_FIELD, AJ_FIELD, ISN_FIELD)
VALUES ('11111114', 'TAMPA', 999999);

END

ADBEMP43ADBSIN ON 09/19/2002 AT 16.16.22

(FOC4561) ERROR IN ADABAS INCLUDE /113
TRANSACTIONS: TOTAL = 1 ACCEPTED= 1 REJECTED= 0
SEGMENTS: INPUT = 0 UPDATED = 0 DELETED = 0

FIND Navigation

The manipulation of ISN lists is done on the initial call to Adabas. Both the intermediate lists
and the resulting list may be very large and may take up a large percentage of the Adabas
workspace. The Adabas work area is shared by all Adabas users, and complex FINDs may
affect programs that are updating the database. You may want to suppress FINDs
altogether. Accomplish this suppression by specifying CALLTYPE=RL on every Access File
segment. Ask your Adabas database administrator whether to use FIND processing.

Simple FIND Calls

The Adapter for Adabas constructs a simple FIND (S1) call, using a single inverted list
structure, for the root of the accessed subtree if one of the following conditions is met:

+  The Access File contains either CALLTYPE=FIND for that segment or does not specify
the CALLTYPE attribute, in which case the adapter default is CALLTYPE=FIND.
Additionally, the request contains a single selection test on a descriptor identified with
TYPE=DSC or a superdescriptor identified with TYPE=SPR in the Access File.

+  Forany value of CALLTYPE (RL or FIND), if the request contains a single selection test on
a subdescriptor or superdescriptor containing partial fields (identified with TYPE=NOP
in the Access File).

CALLTYPE=FIND instructs the adapter to generate FIND calls to retrieve records from the
inverted lists. This method is the default for processing selection criteria on inverted lists for
a segment (if CALLTYPE is omitted from the Access File segment declaration).

If you have selected a field defined with TYPE=NOP (for example, subdescriptors), a FIND
call is issued even if RL has been specified in cases when:

«  SET NOPACCESS FIND was performed.
+ Theserveris running in an OpenVMS environment.

+  The same Adabas field is defined in a descendant PE/MU segment.
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Switching from RL to FIND mode is also performed if a:

+  Field is defined with TYPE=SPR and the server is running in an OpenVMS environment.
+  Field is defined with TYPE=PDS (phonetic descriptor) or TYPE=HDS (hyperdescriptor).
+  Field is defined in a PE segment (that it is a part of periodic group).

For performance considerations, a FIND (S1) call does not issue a READ ISN (L1) call if an
answer set containing only one record is returned. The GET FIRST option returns the first
record in the inverted list. This reduces unnecessary I/0 calls. If the FIND call returns more
than one ISN in a list, the GET NEXT option of L1 is used to start reading the ISN list from the
second entry.

The steps Adabas performs to complete a FIND (S1) call are:
1. The adapter constructs a FIND (S1) call with the value(s) specified.

2. The adapter calls Adabas with an 'H'in Command Option 1, which instructs Adabas to
store the resulting list of Internal Sequence Numbers (ISNs) in the Adabas work area.

3. Adabas constructs a complete list of ISNs for every record matching the selection
criteria in the work area of Adabas. This list is sorted in ascending ISN order.

4. The adapterissues a Read ISN (L1) call to retrieve the first record from the Adabas work
area which matches the selection criteria. The records are returned in ascending ISN
order.

All subsequent retrieval for this entry segment is done using the Read ISN (L1) call issued
against the ISN list held by Adabas. L1 commands are issued until one of the following
occurs:

+ Adabas issues a response code indicating end-of-list.

¢ The RECORDLIMIT or READLIMIT is reached.
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Complex FIND Calls

The Adapter for Adabas constructs complex FIND (S1) calls, using two or more inverted list
structures, for the root of the accessed subtree if one of the following conditions is met:

+  The Access File contains CALLTYPE=FIND for that segment (or omits CALLTYPE). The
request contains multiple selection tests on a descriptor or superdescriptor described
with TYPE=DSC or TYPE=SPR in the Access File.

+  For any value of CALLTYPE, the request contains selection tests on a subdescriptor or
superdescriptor containing partial fields (identified with TYPE=NOP in the Access File).

The steps Adabas performs to complete a FIND call on multiple inverted list structures are:

1. The adapter constructs a FIND (S1) call with all the values specified for each inverted list
on which there are selection criteria.

2. The adapter calls Adabas with an 'H' in Command Option 1, which instructs Adabas to
store the resulting list of ISNs in the Adabas work area.

Adabas constructs an ISN list for each inverted list specified.

4. Adabas merges these lists into a final list of ISNs which match all of the selection criteria
in the call. This list is kept in the Adabas work area and is sorted in ascending ISN order.

5. The adapter then issues a Read ISN (L1) call to retrieve the first record from the list in
the Adabas work area. The records are returned in ascending ISN order.

All subsequent retrieval for this entry segment is completed using Read ISN (L1) calls issued
against the ISN list held by Adabas. L1 commands are issued until one of the following
occurs:

+ Adabas issues a response code indicating end-of-list.

¢ The RECORDLIMIT or READLIMIT is reached.
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Read Descriptor Value (L9) Direct Calls

The Adapter for Adabas issues the Adabas Read Descriptor Value (L9) direct call when you
use the COUNT command or SUM CNT.field within a report request. L9 calls are, by
definition, limited to descriptors defined to the server with the following:

+ INDEX=lin the Master File.
+  Afield type of NOP, DSC, or SPR (defined in the Access File).

L9 calls allow an aggregate ISN count to be returned for each unique value on the inverted
list at a cost of only one call per unique value. This technique allows a dramatic efficiency
gain over passing each record to the server to process the count.

Selection criteria (for example, WHERE descriptor EQ '1234') are passed along with the L9
call to further limit the number of calls. If any non-descriptor fields are mentioned in the
TABLE request, a Read Descriptor Value (L9) direct call is not possible and the server uses its
own internal count processing. If a BY field is used, it must be the same field or GROUP
name used as the object of the COUNT verb.

Here is an example of the SUM CNT.field using EMPFILE1:

TABLE FILE EMPFILEL
SUM CNT.DEPT_S03

BY DEPT_S03

END

Descendant Periodic Groups and Multi-value Fields

2-116

The Adapter for Adabas must retrieve a count of the number of occurrences before
attempting to retrieve a periodic group (PE) or multi-value (MU) field. This retrieval is
accomplished by taking the appropriate Adabas counter field (indicated by the OCCURS
attribute on the segment declaration in the Master File) and placing its ALIAS (the
two-character Adabas name of the PE or MU appended with the letter C) in the Format
buffer of the call for the parent record fields.

Adabas returns to this counter field the total number of occurrences that exist for the PE or
MU.

The adapter retrieves the descendant data in one of the following ways:

+  For MU fields or PE groups which do not contain an MU, all the occurrences are
retrieved at once. The counter field ALIAS is used without the letter C, to retrieve the
entire set of occurrences in one Read ISN (L2) call.

+  For PE groups which contain one or more MU fields, the adapter retrieves a single
occurrence of all component fields at a time, including the count(s) of the number of
MU descendants, if required. For example, a PE group containing an MU field which has
five occurrences of the PE requires five Read ISN (L2) calls to retrieve all of them.
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Descendant Adabas Records

In this section:

Read Logical Calls Using a Starting Value

Simple FIND Calls (Descendant Records)

Complex FIND Calls (Descendant Records)
The access strategy used to retrieve descendant records in a subtree depends on the Access
File attributes specified for a given segment and the SEGTYPE attribute in the Master File (or
the SEGTYPE created on the cross-referenced segment as the result of a JOIN). In some

cases, the selection criteria in a request further affect access strategy for descendant
segments.

Descendant records are related to their parents by a field or GROUP in the parent that
corresponds to a field or GROUP in the descendant. This relationship is set up either in the
Access File using the KEYFLD/IXFLD pair or through the host field/cross-referenced field
combination in a JOIN.

The most appropriate access strategy is selected based on the value of CALLTYPE of the
descendent segment in the Access File. The three basic strategies used to obtain
descendant records are:

+  Retrieval of descendant records through Read Logical calls using a starting value.
+  Retrieval of descendant records through simple FIND calls.
+  Retrieval of descendant records through complex FIND calls.

The CALLTYPE attribute, the KEYFLD/IXFLD attributes, the SEGTYPE, and the TABLE request
are the determining factors in the way descendant data is retrieved.
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Read Logical Calls Using a Starting Value

The Adapter for Adabas constructs Read Logical (L3) calls for related descendant records of
a parent when the following conditions are met:

The Access File contains CALLTYPE=RL for that segment.
The IXFLD or JOIN to field is described as TYPE=DSC or TYPE=SPR in the Access File.

No other selection criteria on inverted lists for this segment have selection on a
descriptor with TYPE=NOP.

Read Logical processing is performed on a single inverted list only. The steps the adapter
performs to complete a Read Logical call using a starting value are:

1.

The adapter constructs a Read Logical (L3) call with the value of the KEYFLD from the
parent segment for the IXFLD inverted list. This call retrieves the first record whose
value in the inverted list is equal to or greater than the value of the KEYFLD.

For unique descendants, no additional retrieval is performed on the descendant
segment for any given parent. (For an embedded cross-referenced segment, the
SEGTYPE is U or KU or the segment was the cross-referenced segment in a unique
JOIN.)

For non-unique descendants, subsequent retrieval for the entry segment is completed
by issuing the same Read Logical call with the User Control Block unmodified. The
records are returned in ascending value of the inverted list.

The adapter terminates retrieval when one of the following conditions is met:

The value of the inverted list is greater than the value of the KEYFLD.
Adabas issues a response code indicating end-of-list.
The RECORDLIMIT or READLIMIT is reached.

Simple FIND Calls (Descendant Records)

The Adapter for Adabas constructs a simple FIND (S1) call, using a single inverted list, to
obtain related descendant records for a parent when one of the following conditions exists:
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The Access File contains CALLTYPE=FIND (or omits CALLTYPE) and the request contains
no selection criteria on the descendant segment.

The Access File contains CALLTYPE=FIND (or omits CALLTYPE) and the request contains
selection criteria on the descendant segment and the descendant is unique. (For an
embedded cross-referenced segment, the SEGTYPE is U or KU or the segment was the
cross-referenced segment in a unique JOIN.)

For any value of CALLTYPE, IXFLD is described with TYPE=NOP in the Access File and
the request contains no selection criteria on the descendant segment.
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The steps Adabas performs to complete simple FIND calls against descendant segments

are:

1.

The adapter constructs a FIND (S1) call with the value of the KEYFLD from the parent
segment for the inverted IXFLD list.

For unique descendants, Adabas returns the record on the FIND call; no 'H' command is
issued to Adabas. Only one call will be issued, and only the first instance of data will be
returned.

For non-unique descendants, the adapter calls Adabas with an 'H' in Command Option
1, which instructs Adabas to store the resulting list of ISNs in the Adabas work area.

Adabas constructs a complete list of ISNs for every record related to the parent record
in the work area. This list is sorted in ascending ISN order.

The adapter issues a Read ISN (L1) call to retrieve the first record from the Adabas work
area which matches the selection criteria.

If the descendant is not unique, subsequent retrieval of records for this descendant
segment is completed using the Read ISN (L1) call issued against the ISN list held by
Adabas. L1 calls are issued until one of the following occurs:

Adabas issues a response code indicating end-of-list.

The RECORDLIMIT or READLIMIT is reached.

Complex FIND Calls (Descendant Records)

The Adapter for Adabas constructs a complex FIND (S1) call, using several inverted list
structures, to obtain related descendant records for a parent when one of the following
conditions is met:

The Access File contains CALLTYPE=FIND for that segment (or omits CALLTYPE) and the
descendant is non-unique. (For an embedded cross-referenced segment, the SEGTYPE
is S or KM, or the segment was the cross-referenced segment in a non-unique JOIN.)

The report request contains one or more selection criteria on the descendant segment.

The Access File contains any value of CALLTYPE. The descendant is non-unique. (For an
embedded cross-referenced segment, the SEGTYPE is S or KM, or the segment was the
cross-referenced segment in a non-unique JOIN.) The request contains one or more
selection criteria on the descendant segment, one of which is on a descriptor, or the
IXFLD is described as TYPE=NOP in the Access File.
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The steps Adabas performs to complete a complex FIND call are:

1. The adapter constructs a FIND (S1) call with the value of the KEYFLD from the parent
segment using the inverted IXFLD list, in addition to all other selection criteria on
inverted lists from the request.

2. For non-unique descendants, the adapter calls Adabas with an 'H' in Command Option
1, which instructs Adabas to store the resulting list of ISNs in the Adabas work area.

3. Adabas constructs an ISN list for each inverted list specified, and merges these lists into
a final list of ISNs that match all of the selection criteria in the call. This list is kept in the
Adabas work area and is sorted in ascending ISN order.

4. The adapter then issues a Read ISN (L1) call to retrieve the first record from the Adabas
work area which matches the selection criteria.

Subsequent retrieval of records for this descendant segment is done through the Read ISN
(L1) call issued against the ISN list held by Adabas. L1 commands are issued until one of the
following occurs:

+ Adabas issues a response code indicating end-of-list.
«  The RECORDLIMIT or READLIMIT is reached.
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CHAPTER 3

Using the Adapter for Adabas Stored Procedures

Topics:

Preparing the Adabas Stored
Procedures Environment

Configuring the Adapter for Adabas
Stored Procedures

+ Managing Adabas Stored
Procedure Metadata

Invoking an Adabas Stored
Procedure

The Adapter for Adabas Stored Procedures enables you to
invoke an Adabas stored procedure, which is a Natural
subprogram that has been created and tested using
Natural facilities.

Note: This adapter is only available on the z/OS and 0S/390
operating systems.

You invoke a stored procedure by:
Issuing a data retrieval command in an SQL request

Issuing a Data Manipulation Language (DML) request.
(DML is iWay's internal retrieval language, also known
as TABLE.)

Executing a remote procedure call (RPC).

This enables you to invoke an Adabas stored procedure
from a variety of environments, including WebFOCUS and
DataMigrator.

You can pass input parameter values to a stored procedure
by specifying filtering criteria in the request or to an RPC by
by passing a parameter list. You retrieve output as an
answer set.

You use the Web Console to generate a synonym for a
stored procedure using information from Natural data
areas; the synonym maps the procedure's input and output
parameters.
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Preparing the Adabas Stored Procedures Environment

The Adapter for Adabas must be installed and configured prior to configuring the Adapter
for Adabas Stored Procedures. For information about configuring the Adapter for Adabas,
see Chapter 2, Using the Adapter for Adabas.

Configuring the Adapter for Adabas Stored Procedures

You configure the Adapter for Adabas Stored Procedures from the Web Console.

Procedure: How to Configure the Adapter From the Web Console

Note: You must have configured the Adapter for Adabas in order to be able to configure
the Adapter for Adabas Stored Procedures. For configuration instructions, see Chapter 2,
Using the Adapter for Adabas.

To add the Adapter for Adabas Stored Procedures to the configuration:

1. Start the Web Console and, in the navigation pane, click Metadata. The Managing
Metadata page opens.

2. Expand the Add folder, expand the Procedures group folder, then expand the
Adabas/NAT adapter folder and click a connection. The Add Adabas/NAT to
Configuration pane opens.

3. Noinputis required. Simply click the Configure button.
Adabas/NAT is added to the configuration.

Managing Adabas Stored Procedure Metadata

In this section:

Creating Synonyms

Reference:

Requirements for Creating a Synonym

Example:

Defining One Parameter in an Adabas Stored Procedure

Defining Multiple Parameters in an Adabas Stored Procedure

When the adapter invokes an Adabas stored procedure, it needs to know where to find the
stored procedure and how to process its parameters. For each stored procedure the
adapter will access, you create a synonym that describes these things.
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Reference: Requirements for Creating a Synonym

Example:

Example:

Creating a synonym—that is, metadata—for Adabas Stored Procedures consists of
mapping input and output parameters that are described in a Natural library as local or
global (LDA/GDA) data areas.

Only a definition’s first record can be level 1. If a data area has more than one parameter, the
parameters must be defined as a structure.

Defining One Parameter in an Adabas Stored Procedure

Local SAMPPRM1 Library SYSRPC DBID 3 FNR 8
Command [
I T L Name F Leng Index/Init/EM/Name/Comment
ALl = oo
1 PARAMETER A 10
———————————————————————————————————————————————————————— S 1 L1

Defining Multiple Parameters in an Adabas Stored Procedure

Local SAMPPRM2 Library SYSRPC DBID 3 FNR 8
Command > +
I T L Name F Leng Index/Init/EM/Name/Comment
All - — - e

1 PARAMETERS

2 TEXTINP A 60

2 TEXTOUT A 60

2 KEYWORD A 20 (1:20)
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Creating Synonyms

How to:

Create a Synonym From the Web Console

Example:

Generating a Synonym

Reference:

Managing Synonyms

CHECKNAMES for Special Characters and Reserved Words
Master File Attributes

Access File Attributes

A synonym defines a unique logical name (also known as an alias) for each Adabas stored
procedure, and one set of input/output parameters. The adapter requires that you generate
a synonym for each Adabas stored procedure that you want to invoke with the adapter.

Synonyms are also useful because they insulate client applications from changes to a
procedure’s location. You can move or rename a procedure without modifying the client
applications that use it; you need make only one change, redefining the procedure’s
synonym on the server.

Creating a synonym generates a Master File and an Access File: these are metadata that
describe to the server the Adabas stored procedure’s name, parameters, and options.

Procedure: How to Create a Synonym From the Web Console

3-4

1. Start the Web Console and, in the navigation pane, click Metadata. The Managing
Metadata pane opens.

To create a synonym, you must have configured the adapter. See Configuring the
Adapter for Adabas Stored Procedures on page 3-2 for more information.

2. Click New Synonym in the navigation pane to open the Select Adapter and Connection
to Create Synonym pane.

3. Click a connection for the configured adapter. The Select List of Natural Subprograms
pane (Step 1 of 5) opens.
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4. Enter the following parameters to identify the stored procedure you want to invoke:

Parameter

Description

Data Base ID

The database ID.

Natural System System File

The Natural System system file.

Natural Stored Procedure Library

The stored procedure library. Natural library
with subprograms, which are candidates to a
stored procedure.

Mask for Subprogram Name

The mask for returning a list of subprograms
from which to chose. Enter a string for filtering
subprogram names, inserting the wildcard
character (%) at the beginning and/or end of
the string.

For example, enter ABC% to display
subprograms whose names begin with the
letters ABC; %ABC to display subprograms
whose names end with the letters ABC; %ABC%
to display subprograms whose names contain
the letters ABC at the beginning, middle, or end;
or % to display all subprograms.

5. Click Select Subprogram.

The List of Stored Procedure Candidates pane (Step 2 of 5) opens.

6. Select the name of the stored procedure you want to invoke from the drop-down list

box, and click Next.

The List of Natural Libraries pane (Step 3 of 5) opens.

7. Enter the following parameters to identify the stored procedure’s request buffer:

Parameter

Description

Data Base ID

The database ID.

Natural System User File

The Natural System user file.

Mask for the LIBRARIES

The mask for returning a list of libraries from which
to chose the one containing local/global data areas
that describe the stored procedure’s parameters.
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8. Click Select Libraries.
The NATURAL Library pane (Step 4 of 5) opens.

9. Enter the mask for returning a list of the data areas from which you will chose the data
area defining the stored procedure’s parameters.

10. Select the LDA/GDA that defines the stored procedure’s parameters from the
drop-down list box, and click Next.

The Input/Output Area (Step 5 of 5) pane opens.

11. Enter the following parameters to specify the stored procedure’s parameters:

Parameter Description
Synonym name The name of the synonym. You can retain the current name or
changeit.

Changing a synonym’s name enables you to manage multiple
synonym versions to reflect, for example, multiple
environments, or synonyms with different application logic
such as different sets of Master File DEFINE attributes.

Prefix An optional prefix for the synonym.

Providing a prefix enables you to manage multiple synonym
versions to reflect multiple environments, or synonyms with
different application logic such as different sets of Master File
DEFINE attributes.

Suffix An optional suffix for the synonym.

Providing a suffix enables you to manage multiple synonym
versions to reflect multiple environments, or synonyms with
different application logic such as different sets of Master File
DEFINE attributes.

Application The application directory in which the synonym will be
Directory created. Chose a directory from the drop-down list.

The list of application directories was specified when your
iWay server was configured.

Overwrite existing | Specifies that this synonym should overwrite any earlier
synonyms synonym with the same fully-qualified name.

Trigger File Data The trigger file’s database ID.
Base ID
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Parameter Description

Trigger File The trigger file number.

Number

Transaction Specifies the stored procedure’s transaction property.
Option

Parameter Option | Specifies the type of parameters the stored procedure has: no
parameters, control, or error message.

Input / Output Specifies which data area’s are for input parameters and which
are for output parameters. You can specify the same data area
as the source of both the input and output parameters.

You can specify a data area only if Parameter Option is set to a
value other than None.

12. Click the Validate check box if you wish to convert all special characters to underscores
and perform a name check to prevent the use of reserved names. (This is accomplished
by adding numbers to the names.) This parameter ensures that names adhere to iWay
specifications. See CHECKNAMES for Special Characters and Reserved Words for more
information.

When the Validate option is unchecked, only the following characters are converted to
underscores: ;' ;"\ '/ 'S". No checking is performed for names.

13. Click the Make unique check box if you wish to set the scope for field and group names
to the entire synonym; this ensures that no duplicate names are used, even in different
segments of the synonym. When this option is unchecked, the scope is the segment.

14. Click Create Synonym.

The synonym for the stored procedure is now created and added under the specified
application directory. A status window displays the message:

All Synonyms Created Successfully

15. From the message window, you can click Go to Metadata page to view, edit, test, or
manage the new synonym.
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Reference: Managing Synonyms

3-8

In the Metadata navigation pane, click the name of the synonym to access the following

options:

Open Opens the Master File in the right pane, for viewing and editing using a
graphical interface. You can also refresh the synonym.

Edit as Text Enables you to manually edit the synonym's Master File.

Note: To update the synonym, it is strongly recommended that you use
the graphical interface provided by the Open option, rather than
manually editing the Master File.

Edit Access Enables you to manually edit the synonym's Access File.

File as Text Note: To update the synonym, it is strongly recommended that you use
the graphical interface provided by the Open option, rather than
manually editing the Access File.

Sample Data | Retrieves up to 20 rows from the associated data source.

Drop Deletes the synonym. You are asked to confirm this selection before the

Synonym synonym is deleted.

Move Moves the synonym to another application directory. Click the target

Synonym directory from the resulting list.

Copy Copies the synonym to another application directory. Click the target

Synonym directory from the resulting list.
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Reference: CHECKNAMES for Special Characters and Reserved Words
CHECKNAMES checks and adjusts the following special characters and names:
Full list of special characters to be converted to underscore:
R N i a7, A [ /R G IR >R
List of reserved words that are not to be used as names in the created synonym:

ALIAS, ALL, ALTER, AND, ANY, AS, ASC, AUTHORIZATION, AVG, BEGIN, BETWEEN, BINARY,
BIT, BOTH, BY, CALL, CASE, CAST, CHAR, CHARACTER, CHECK, CLOSE, COALESCE,
COMMIT, CONNECT, CORRESPONDING, COUNT, CREATE, CROSS, CURRENT, CURSOR,
DATE, DEALLOCATE, DEC, DECIMAL, DECLARE, DEFAULT, DELETE, DESC, DISTINCT, DO,
DOUBLE, DROP, ELSE, ELSEIF, END, ESCAPE, EXCEPT, EXECUTE, EXISTS, FETCH, FLOAT,
FOR, FOREIGN, FROM, FULL, FUNCTION, GET, GRANT, GROUP, HAVING, IF, IN, INDICATOR,
INNER, INOUT, INSERT, INT, INTEGER, INTERSECT, INTO, IS, ITERATE, JOIN, KEY, LEADING,
LEAVE, LEFT, LIKE, LOOP, MAX, MIN, NATURAL, NOT, NULL, NULLIF, NUMERIC, OF, ON,
ONLY, OPEN, OPTION, OR, ORDER, OUT, OUTER, PRECISION, PREPARE, PRIMARY,
PROCEDURE, REAL, REFERENCES, REPEAT, RETURN, RETURNS, REVOKE, RIGHT,
ROLLBACK, ROW, ROWS, SCHEMA, SELECT, SET, SMALLINT, SOME, SUM, TABLE, THEN,
TIME, TIMESTAMP, TO, TRAILING, UNION, UNIQUE, UNTIL, UPDATE, USER, USING,
VALUES, VARCHAR, VARYING, VIEW, WHEN, WHERE, WHILE, WITH, WORK, END,
COLFETCH, CONCAT, DATABASE, DATETIME, DAY, DAYS, EXPLAIN, GRAPHIC, HOUR,
HOURS, IMAGE, INCLUDE, INDEX, LOCK, LOGICAL, LONG, MICROSECOND,
MICROSECONDS, MILLISECOND, MILLISECONDS, MINUTE, MINUTES, MONEY, MONTH,
MONTHS, NUMBER, OPTIMIZE, PACKAGE, PERCENT, PLAN, PROGRAM, PURGE,
QUERYNO, RAW, RESET, SECOND, SECONDS, SERIAL, SMALLFLOAT, STOGROUP,
SYNONYM, SYSNAME, TABLESPACE, TEXT, TRUNCATE, USER_TYPE_NAME, VARBINARY,
VARGRAPHIC, YEAR, YEARS
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Example:

3-10

Generating a Synonym

The following sample Master File and Access File are generated from the Web Console

using the CREATE SYNONYM command.
Generated Master File SAMP_LEM.MAS

FILENAME=SAMP_LEM, SUFFIX=ADANAT , S
SEGMENT=SEG1l, SEGTYPE=SO0, $

$ GROUP=REC_BUFFER, USAGE=A49, ACTUAL=A28, $
FIELDNAME=#REF_NAME, USAGE=A8, ACTUAL=A8, $
FIELDNAME=#REF_COUNT, USAGE=P4, ACTUAL=Z3, $
FIELDNAME=#REF_FROM, USAGE=P16, ACTUAL=P8, $
FIELDNAME=#REF_TO, USAGE=P16, ACTUAL=P8, S
FIELDNAME=#REF_RC, USAGE=Al, ACTUAL=Al, $

SEGMENT=SEG2, SEGTYPE=U, PARENT=SEGI1,

GROUP=#REF_NAME, USAGE=A8, ACTUAL=AS,

FIELDNAME=#REF_NAME_FIRST_2, USAGE=A2,
FIELDNAME=#REF_NAME_LAST 6, USAGE=A6,

SEGMENT=SEG3, SEGTYPE=U, PARENT=SEGl,

GROUP=#REF_FROM, USAGE=A8, ACTUAL=AS,
FIELDNAME=#FCHAR, USAGE=A8, ACTUAL=A8, $
SEGMENT=SEG4, SEGTYPE=S0, PARENT=SEG3,
FIELDNAME=#FCHAR, USAGE=I9, ACTUAL=I1, $

SEGMENT=SEG5, SEGTYPE=U, PARENT=SEGl,

GROUP=#REF_FROM, USAGE=A5, ACTUAL=A5,
FIELDNAME=#RESET PARM, USAGE=A5, ACTUAL=A5, ¢

SEGMENT=SEG6, SEGTYPE=U, PARENT=SEGI1,

GROUP=#REF_FROM, USAGE=A8, ACTUAL=AS,
FIELDNAME=#REF_FROM_A, USAGE=A8, ACTUAL=A8, $

SEGMENT=SEG7, SEGTYPE=U, PARENT=SEGl,
GROUP=#REF_TO, USAGE=A8, ACTUAL=AS8,

$

OCCURS=1,
$

OCCURS=1,
$
OCCURS=8,

OCCURS=1,
$

OCCURS=1,
$

OCCURS=1,

FIELDNAME=#TCHAR, USAGE=A8, ACTUAL=A8, $
SEGMENT=SEG8, SEGTYPE=S0, PARENT=SEG7,
FIELDNAME=#TCHAR, USAGE=I9, ACTUAL=I1, $

SEGMENT=SEGY9, SEGTYPE=U, PARENT=SEGI1,
GROUP=#REF_TO, USAGE=A8, ACTUAL=AS,

$

OCCURS=8,

OCCURS=1,

FIELDNAME=#REF_TO_A, USAGE=A8, ACTUAL=A8, $
SEGMENT=SEG10, SEGTYPE=U, PARENT=SEGI1,

GROUP=#REF_TO, USAGE=A8, ACTUAL=Al,

$

OCCURS=1,

FIELDNAME=#REF_TO_P1l, USAGE=P2, ACTUAL=Pl, $
SEGMENT=SEG11, SEGTYPE=U, PARENT=SEGI,

GROUP=#REF_TO, USAGE=A8, ACTUAL=A2,

$

OCCURS=1,

FIELDNAME=#REF_TO_P3, USAGE=P4, ACTUAL=P2, S
SEGMENT=SEG12, SEGTYPE=U, PARENT=SEGI1,

GROUP=#REF_TO, USAGE=A8, ACTUAL=A3,

$

OCCURS=1,

FIELDNAME=#REF_TO_P5, USAGE=P6, ACTUAL=P3, $
SEGMENT=SEG13, SEGTYPE=U, PARENT=SEGI,

GROUP=#REF_TO, USAGE=A8, ACTUAL=A4,

$

OCCURS=1,

POSITION=#REF_NAME, $

ACTUAL=A2, $
ACTUAL=A6, $

POSITION=#REF_FROM, $

POSITION=#FCHAR, $

POSITION=#REF_FROM, $

POSITION=#REF_FROM, $

POSITION=#REF_TO, $

POSITION=#TCHAR, $

POSITION=#REF_TO, $

POSITION=#REF_TO, $

POSITION=#REF_TO, $

POSITION=#REF_TO, $

POSITION=#REF_TO, $
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FIELDNAME=#REF_TO_P7, USAGE=P8, ACTUAL=P4, $
SEGMENT=SEG14, SEGTYPE=U, PARENT=SEGl, OCCURS=1l, POSITION=#REF_TO, ¢
GROUP=#REF_TO, USAGE=A8, ACTUAL=A5, $

FIELDNAME=#REF_TO_P9, USAGE=P10, ACTUAL=P5, $
SEGMENT=SEG15, SEGTYPE=U, PARENT=SEGl, OCCURS=1, POSITION=#REF_TO, $
GROUP=#REF_TO, USAGE=A8, ACTUAL=A6, $

FIELDNAME=#REF_TO_P11, USAGE=P12, ACTUAL=P6, $
SEGMENT=SEG16, SEGTYPE=U, PARENT=SEGl, OCCURS=1l, POSITION=#REF_TO, ¢
GROUP=#REF_TO, USAGE=A8, ACTUAL=A7, $

FIELDNAME=#REF_TO_ P13, USAGE=P14, ACTUAL=P7, $
SEGMENT=SEG17, SEGTYPE=U, PARENT=SEGl, OCCURS=1, POSITION=#REF_TO, $
GROUP=#REF_TO, USAGE=A16, ACTUAL=A8, $

FIELDNAME=#REF_TO_P15, USAGE=P16, ACTUAL=P8, $

Generated Access File SAMP_LEM.ACX

SEGNAME=SEG1l, STPNAME=SAMPP001, OPTTRN=N, OPTPRM=C, OPTUPD=U,
TRGDBID=3, TRGFILE=5, $

Reference: Master File Attributes

The following Master File attributes describe Adabas data segments.

Attribute Description

FILE The Master File name. This name may or may not match the stored
procedure name.

SUFFIX Identifies the adapter, and is always ADANAT.

SEGNAME The segments in the description that are created when the synonym
is generated. The segment names follow a logical format to provide
uniqueness within the file.

FIELD The field name from the data area.

GROUP The fields from the data areas that were redefined or that were
defined as arrays.

USAGE The display format and length of the field. This attribute determines
how the value is displayed in reports. Values are determined based
on the format and length specified by the ACTUAL attribute.

ACTUAL The format and length of the field as described in the data area.
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Reference: Access File Attributes

Attribute Description

SEGNAME The name of the Master File segment that describes the stored
procedure’s input parameters.
If the stored procedure does not have input parameters, the synonym
generation process creates a dummy segment.

STPNAME The name of the stored procedure. You specify the value when you
create the stored procedure’s synonym.

TRGDBID The trigger’s database ID. You specify the value when you create the
stored procedure’s synonym.

TRGFILE The name of the trigger file. You specify the value when you create the
stored procedure’s synonym.

OPTTRN The transaction option. You specify the value when you create the
stored procedure’s synonym.

OPTPRM The parameter option. You specify the value when you create the stored
procedure’s synonym.

OPTUPD The update option. This is based on values that you specify when you

create the stored procedure’s synonym.

Invoking an Adabas Stored Procedure

3-12

How to:

Invoke an Adabas Stored Procedure Using TABLE
Invoke an Adabas Stored Procedure Using SELECT

Invoke an Adabas Stored Procedure Using EX

Example:

Invoking the SAMP_LEM Adabas Stored Procedure

To invoke an Adabas stored procedure, you issue a a Data Manipulation Language (DML)
request, also known as a TABLE command, or an SQL SELECT statement. (DML is iWay's
internal retrieval language.) For information about the Data Manipulation Language, see
the iWay Stored Procedure Reference manual.
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How to Invoke an Adabas Stored Procedure Using TABLE
The syntax for invoking an Adabas stored procedure using a TABLE command is

TABLE FILE synonym
PRINT [parameter [parameter] ... | *]
[IF in-parameter EQ value]

END

where:

synonym
Is the synonym of the Adabas stored procedure you want to invoke.

parameter
Is the name of a parameter whose values you want to display. You can specify input
parameters, output parameters, or input and output parameters.
If the stored procedure does not require parameters, enter an * in the syntax. This
displays a dummy segment, created during metadata generation, to satisfy the
structure of the SELECT statement.

*
Indicates that you want to display all indicated parameters.

IF /WHERE

Is used if you want to pass values to input parameters.

in-parameter

Is the name of an input parameter to which you want to pass a value.

value

Is the value you are passing to an input parameter.

How to Invoke an Adabas Stored Procedure Using SELECT
The syntax for invoking an Adabas stored procedure using a SELECT statement is

SQL
SELECT [parameter [,parameter] ... | *] FROM synonym
[WHERE in-parameter = value]

END
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Syntax:

where:
Synonym
Is the synonym of the Adabas stored procedure you want to invoke.

parameter

Is the name of a parameter whose values you want to display. You can specify input
parameters, output parameters, or input and output parameters.

If the stored procedure does not require parameters, enter an * in the syntax. This
displays a dummy segment, created during metadata generation, to satisfy the
structure of the SELECT statement.

Indicates that you want to display all indicated parameters.

WHERE
Is used if you want to pass values to input parameters.
You must specify the value of each parameter on a separate line.

in-parameter

Is the name of an input parameter to which you want to pass a value.

value

Is the value you are passing to an input parameter.
How to Invoke an Adabas Stored Procedure Using EX

EX [app_name_space/]synonym l=parml_val,..., N=parmN_val

EX [app_name_space/]synonym parml_name=parml_val,... ,
parmN_name=parmN_val

EX [app_name_ space/]lsynonym [, parml_val [,...[, parmN_vallll
where:
app_name_space

Is the apps directory name under which the synonyms are stored. This value is optional.

synonym
Is the user friendly name of a repository entry that represents the object to be executed
in the vendor environment.
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parm_name

Is the name of the parameter taken from the input metadata description.

l=parml_val
N=parmN_val
parml_name
parml_val
parmN_val

Are the parameter values that match the input metadata description.
Note:
+  Consecutive commas denote missing parameters in the positional form of the request.

+  Values containing special characters (<equal sign> <space> <comma>) must be
encapsulated in double or single quotation marks.

Invoking the SAMP_LEM Adabas Stored Procedure

The following TABLE command invokes the SAMP_LEM Adabas stored procedure, passing
three parameter values to it.

TABLE FILE SAMP_LEM
PRINT #REF_RC SEG4.#FCHAR
IF #REF_NAME EQ '12345678'
IF #REF_COUNT EQ 123
IF #RESET_PARM EQ 'RESET'
END

The following SELECT command invokes the SAMP_LEM Adabas stored procedure:

SQL

SELECT #REF_RC SEG4.#FCHAR FROM SAMP_LEM
WHERE #REF_COUNT = 123

END

The following EX commands invoke the SAMP_LEM Adabas stored procedure:

EX SAMP_LEM 225,2004
EX SAMP_LEM AM=225,YEAR=2004
EX SAMP_LEM 1=225,2=2004
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CHAPTER 4
Using the Adapter for Allbase

Topics: The Adapter for Allbase allows applications to access
Allbase data sources. The adapter converts application
requests into native Allbase statements and returns
Configuring the Adapter for Allbase | optimized answer sets to the requesting application.

Preparing the Allbase Environment

Managing Allbase Metadata

+  Customizing the Allbase
Environment

+  Optimization Settings
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Preparing the Allbase Environment

Preparing the Allbase Environment

For the Adapter for Allbase, no environment variables need to be set prior to starting the
server.

Configuring the Adapter for Allbase

In this section:
Declaring Connection Attributes
Overriding the Default Connection

Controlling the Connection Scope

Configuring the adapter consists of specifying connection and authentication information
for each of the connections you want to establish.

Declaring Connection Attributes

How to:

Declare Connection Attributes From the Web Console
Declare Connection Attributes Manually

Set the Home Location Path

Example:

Declaring Connection Attributes Manually

Setting the Home Location Path

Operating System (Trusted Mode) is the only method by which a user can be authenticated
when connecting to an Allbase database server. User ID and password used to log on to the
operating system are automatically used to connect to the Allbase database server. The
server data access agent impersonates an operating system user according to the server
deployment mode. The agent process establishes a connection to an Allbase database
server based on the impersonated operating system user credentials.
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Procedure: How to Declare Connection Attributes From the Web Console

Syntax:

Example:

1. Start the Web Console and, in the navigation pane, click Data Adapters.

2. Expand the Add folder, expand the SQL group folder, then expand the adapter folder
and click a connection. The adapter’s Configuration page opens.

3. Provide valid values for all input fields.

Attribute Description

Data source Allbase database name.

Home directory Location of the Allbase database.

Select profile The level of profile that the server is running. The standard iWay
global profile, edasprof.prf, is the default.

If you wish to define a user profile (user.prf) or a group profile (if
available on your platform), choose New Profile from the
drop-down list and enter a name in the Profile Name input box.
(The extension is added automatically.)

4. Click Configure.

How to Declare Connection Attributes Manually
ENGINE [SQLALB] SET DATABASE database name
where:

SQLALB
Indicates the Adapter for Allbase. You can omit this value if you previously issued the
SET SQLENGINE command.

database_name
Indicates the Allbase database name used for this connection. This parameter must be
supplied.

Note: Parameters containing special characters should be enclosed in single quotation
marks.

Declaring Connection Attributes Manually

The following SET DATABASE command connects to the Allbase database server named
SAMPLESERVER. To ensure security, specify connection attributes from the Web Console,
which encrypts the password before adding it to the server profile.

ENGINE SQLALB SET DATABASE sampleserver
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Syntax:

Example:

How to Set the Home Location Path
ENGINE [SQLALB] SET HOME location path
where:

SQLALB

Indicates the Adapter for Allbase. You can omit this value if you previously issued the
SET SQLENGINE command.

location _path

Indicates the location of the Allbase database used for this connection. This parameter
must be supplied.

Note: Parameters containing special characters should be enclosed in single quotation
marks.

Setting the Home Location Path

ENGINE SQLALB SET HOME /opt/allbase/mydb

Overriding the Default Connection

Syntax:

4-4

Once connections have been defined, the connection named in the first SET
CONNECTION_ATTRIBUTES command serves as the default connection. You can override
this default using the SET DEFAULT_CONNECTION command.

How to Change the Default Connection
ENGINE [SQLALB] SET DEFAULT_ CONNECTION [connection]
where:

SQLALB
Indicates the Adapter for Allbase. You can omit this value if you previously issued the
SET SQLENGINE command.

connection

Is the connection defined in a previously issued SET CONNECTION_ATTRIBUTES
command. If this name was not previously declared, the following message is issued:
FOC1671, Command out of sequence.

Note:

+  Ifyou use the SET DEFAULT_CONNECTION command more than once, the connection
name specified in the last command serves as the default connection.

+  The SET DEFAULT_CONNECTION command cannot be issued while an uncommitted
transaction (LUW) is pending. In that case, the following message is issued: FOC1671,
Command out of sequence.
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Example: Selecting the Default Connection

The following SET DEFAULT_CONNECTION command selects the Allbase database server
named SAMPLENAME as the default Allbase database server:

ENGINE SQLALB SET DEFAULT_CONNECTION SAMPLENAME

Controlling the Connection Scope

The SET AUTODISCONNECT command controls the persistence of connections when using
the adapter for each of the connections you want to establish.

Syntax: How to Control the Connection Scope
ENGINE [SQLALB] SET AUTODISCONNECT ON {FIN|COMMIT}
where:

SQLALB
Indicates the Adapter for Allbase. You can omit this value if you previously issued the
SET SQLENGINE command.

FIN
Disconnects automatically only after the session has been terminated. FIN is the default
value.

COMMIT

Disconnects automatically only after COMMIT or ROLLBACK is issued as a native SQL
command.

Managing Allbase Metadata

In this section:
Creating Synonyms
Data Type Support
CLOB Activation

Changing the Precision and Scale of Numeric Columns

When the server accesses a data source, it needs to know how to interpret the data stored
there. For each data source the server will access, you create a synonym that describes the
structure of the data source and the server mapping of the Allbase data types.
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Creating Synonyms

How to:

Create a Synonym Using the Web Console
Create a Synonym Manually

Example:

Using CREATE SYNONYM

Reference:

Managing Synonyms

Access File Keywords

Synonyms define unique names (or aliases) for each Allbase table or view that is accessible
from the server. Synonyms are useful because they hide the underlying data source's
location and identity from client applications. They also provide support for extended
metadata features of the server, such as virtual fields and additional security mechanisms.

Using synonyms allows an object to be moved or renamed while allowing client
applications to continue functioning without modification. The only modification required
is a redefinition of the synonym on the server. The result of creating a synonym is a Master
File and an Access File, which represent the server's metadata.

Procedure: How to Create a Synonym Using the Web Console

4-6

1.

Start the Web Console and, in the navigation pane, click Metadata. The Managing
Metadata page opens.

To create a synonym, you must have configured the adapter.

Click New Synonym in the navigation pane. The Select Adapter and Connection to
Create Synonym pane opens.

Click a connection for the configured adapter. The right pane displays selection options
that are appropriate for each adapter.

Use Current Database. Select the Use Current Database check box to use the database
defined for the chosen connection. (Appears only for Informix, Microsoft SQL
Server, and Sybase ASE.)

Select Database. If you wish to use a different database, leave the Use Current
Database check box blank and choose a database from the drop-down list. (Appears
only for Informix, Microsoft SQL Server, and Sybase ASE.)

Restrict Object Type to. Restrict candidates for synonym creation based on selected
object type(s). Note that the object types vary depending on RDBMS support.
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Filter by Name and Owner. Selecting this option adds the Owner and Table Name
parameters to the screen:

+  Owner. Type a string for filtering the owner IDs, inserting the wildcard character
(%) as needed at the beginning and/or end of the string. For example, enter: ABC%
to select tables or views whose owner IDs begin with the letters ABC; %ABC to
select tables or views whose owner IDs end with the letters ABC; %ABC% to select
tables or views whose owner IDs contain the letters ABC at the beginning, middle,
or end.

« Table Name. Type a string for filtering the table or view names, inserting the
wildcard character (%) as needed at the beginning and/or end of the string. For
example, enter: ABC% to select all tables or views whose names begin with the
letters ABC; %ABC to select tables or views whose names end with the letters ABGC;
%ABC% to select tables or views whose names contain the letters ABC at the
beginning, middle, or end.

4, C(lick Select Candidates. All tables that meet the specified criteria appear.

From the Select Application Directory drop-down list, select a directory. baseapp is the
default value.

6. If you have tables with identical table names, assign a prefix or a suffix to distinguish
them. For example, if you have identically named human resources and payroll tables,
assign the prefix HR to distinguish the synonyms for the human resources tables. Note
that the resulting synonym name cannot exceed 64 characters.

If all tables and views have unique names, leave prefix and suffix fields blank.

7. To specify that this synonym should overwrite any earlier synonym with the same fully
qualified name, select the Overwrite existing synonyms check box.

8. Toreflect the current cardinality (number of rows or tuples) in the table during
metadata creation, select the Cardinality check box. The use of cardinality is for
equi-joins. The order of retrieval is based on the size (cardinality) of the table. Smaller
tables are read first.

Note: If the cardinality of the tables to be used in the application are dynamic, it may
not be beneficial to choose this setting.

9. To specify that the Master File created for the synonym should not contain column
information, select the Dynamic columns check box.

If this option is selected, column data is retrieved dynamically from the data source at
the time of the request.

10. From the SET CONVERSION LONGCHAR drop-down list, select: TEXT, ALPHA, or BLOB.
TEXT is the default value.
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Reference:

4-8

11. Complete your table or view selection:

To select all tables or views in the list, select the check box to the left of the Default
Synonym Name column heading.

To select specific tables or views, select the corresponding check boxes.

12. The Default Synonym Name column displays the name that will be assigned to the
synonym. To assign a different name, replace the displayed value.

13. Click Create Synonym.

Synonyms are created and added under the specified application directory.

A status window displays the message:

All Synonyms Created Successfully

14. From the message window, you can click Go to Metadata page to view, edit, test, or
manage the new synonym.

Managing Synonyms
In the Metadata navigation pane, click the name of the synonym to access the following
options:

Open Opens the Master File in the right pane, for viewing and editing using a
graphical interface.

Edit as Text Enables you to manually edit the synonym's Master File.

Note: To update the synonym, it is strongly recommended that you use
the graphical interface provided by the Open option, rather than
manually editing the Master File.

Edit Access Enables you to manually edit the synonym's Access File.

File as Text Note: To update the synonym, it is strongly recommended that you use
the graphical interface provided by the Open option, rather than
manually editing the Access File.

Sample Data | Retrieves up to 20 rows from the associated data source.

Refresh Regenerates the synonym. Use this option if the underlying object has

Synonym been altered.

Recreate Recreate the data source tables. You are asked to confirm this selection

DBMS Table | before the tables are regenerated. (Note that the table will be dropped

and recreated. During the process, data may be lost.)

iWay Software




Syntax:

Using the Adapter for Allbase

Delete ALL Deletes all existing data. You are asked to confirm this selection before
Data the data is deleted.
Insert Inserts a specified number of sample records, populating all fields with

Sample Data | counter values.

Drop Deletes the synonym. You are asked to confirm this selection before the
Synonym synonym is deleted.

Move Moves the synonym to another application directory. Click the target
Synonym directory from the resulting list.

Copy Copies the synonym to another application directory. Click the target
Synonym directory from the resulting list.

How to Create a Synonym Manually

CREATE SYNONYM app/synonym FOR table view DBMS SQLALB [NOCOLS]
END

where:

app
Is the 1-to 64-character application namespace where you want to create the synonym.
If your server is APP-enabled, you must use this application name.
If your server is not APP-enabled, you must not use this application name.

synonym
Is an alias for the data source (maximum 64 characters).

table view
Is the name for the table or view. The value assigned to this parameter can include the
name of the owner (also known as schema).

SQLALB
Indicates the Data Adapter for Allbase.

NOCOLS

Specifies that the Master File created for the synonym should not contain column
information. If this option is used, the column data is retrieved dynamically from the
data source at run time of the SQL request.

END

Indicates the end of the command, and is required on a separate line in the stored
procedure.

iWay Adapter Administration for UNIX, Windows, OpenVMS, 0S/400, 0S/390, and z/OS 4-9



Managing Allbase Metadata

Example:

Note: CREATE SYNONYM can span more than one line. However, a single element cannot
span more than one line.

Using CREATE SYNONYM

CREATE SYNONYM nf29004 FOR edaga.nf29004 DBMS SQLALB

END

Generated Master File nf29004.mas

FILE=NF29004,

SUFFIX=SQLALB ,$

SEGNAME=NF29004, SEGTYPE=SO ,S$

FIELD=DIVISION4, 'DIVISION4 ', I11, T4, MISSING=OFF ,$S
FIELD=DIVISION_NA4, 'DIVISION_NA4 ', A25, A25, MISSING=ON ,$
FIELD=DIVISION_HE4, 'DIVISION_HE4 ', I11, I4, MISSING=ON ,S

Generated Access File nf29004.acx

SEGNAME=NF29004

’

TABLENAME=EDAQA .NF29004,
CONNECTION=1local,

KEYS=1
WRITE=YES, $

Reference: Access File Keywords

Keyword

Description

SEGNAME

Value must be identical to the SEGNAME value in the Master File.

TABLENAME

Identifies the Allbase table. The value assigned to this attribute can
include the name of the owner (also known as schema) and the
database link name as follows:

TABLENAME=[owner.] table

CONNECTION

Indicates a previously declared connection. The syntax is:
CONNECTION=connection
CONNECTION=""indicates access to the local database server.

Absence of the CONNECTION attribute indicates access to the default
database server.

KEYS

Indicates how many columns constitute the primary key for the table.
Range is 0 to 64. Corresponds to the first n fields in the Master File
segment.

WRITE

Specifies whether write operations are allowed against the table.
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The following chart provides information about the default mapping of Allbase data types

to server data types:

Data Type
Allbase Data Type USAGE ACTUAL Remarks
CHAR (n) A(1..3996) | A(1..3996)
VARCHAR (n)
DECIMAL(p,s