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Chapter Overview

Chapter Overview

Welcome 10 the OMNIDEX Information Management System, the powerfal
software tool that adds state-of-the-art indexing capabilities plus extremely fast
and Bexibie information retrievals to IMAGE, TurbolMAGE and
TurboIMAGE/XL data bases.

OMNIDEX gives your users instant access 10 the information they need, through
a natural, easy-to-use interface. Because it supports Boolean and relational
operations through its retrieval intrinsics, it enables you to build better
applications.

This chapter provides an overview of this manual and how to use it to implement
the OMNIDEX Information Management System. It also provides a general
overview of the OMNIDEX software and its capabilities, and information about
using the on-line documentation system.

Note that afl references to IMAGE in this manual apply to IMAGE,
TurboIMAGE and TurboIMAGE/XL unless otherwise noted.

OMNIDEX Programmer's Guide 1-1



Uisirg this Manual

Introduction

Using this Manual

The prerequisite for using this manuai is that you have experience with
IMAGE/3000, TurboIMAGE or TurboIMAGE/XL. '

This manual consists of three chapters and an Appeadix.

Q This Introdnction chapter provides an overview on the OMNIDEX
Information Management System and how 1o use the documentation.

O3 The Intrinsics chapter discusses the IMSAM aad Omnidex intrinsics, and how
{0 use them effectively in your application programs.

@ The Programming chapier provides information about how to trap your
existing programs’ intrinsic calls to automatically use OMNIDEX update
intrinsies. It also discusses how to call the Omnidex and IMSAM intrinsics
from COBOL and FORTRAN.

Also see the Intrinsics chapter for detailed information about each intrinsic,
and look at the sample programs provided in the DISC account. The sample
programs are listed in a file called FILES.DOC.DISC.

] The Appendix cozntzins a section on Tronbleshooting, as well as a glossary.

When you have read this manual, you will be able to implement OMNIDEX"s
fast and flexible information management capabilities through your application
programs. A copy of this manual, and the OMNIDEX Administrator’s Guide,
has been provided on-line and can be accessed by entering the UDC ON-LINE
at any MPE system (: ) prompt. See the On-Line Documentation System
section near the end of this chapter. This provides instant access to any
information you may need to reference .

When evalvating OMNIDEX for the first time, it is also recommended that you
go through the Demonstration Guide and the OMNIDEX Primer, if possible.
Both offer automated demonstrations and exercises to familiarize you with the
installation and retrieval capabilities of OMNIDEX, The DATADEX Reference
Guide is useful reading after you’ve installed OMNIDEX on a data base.
DATADEX can be used to query and test your prototype datz base.

1-2
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Introeduchon

Upper Case

Baold Print

itallcs

Courier Font

Usage

Vearsion 2.05

Usirxg this Manuail

Conventions

UPPER CASE LETTERS are used for the names of intrinsics and commands.,
For example, DBIFIND is an intrinsic; INDEX is 2 command.

Also, acronyms, like IMSAM, for IMAGE Sequential Access Method;
DBINSTAL, for Daia Base Instaitaticn; and DBIUTIL for Data Base IMSAM
Utility, appear in upper case letters,

References to chapter sections and subsections appear in upper and lower case
letters. For example, this section is called Conventions.

Bold print is used for chapter titles, headings and items in a list,

New or special terms appear in italics wher first used. For example, generic
refrieval is mentioned in the Intrinsics chapter. Terms which appear in italics
will be listed in the glossary for futute reference.

Italics are also used to denote a variable or parameter that is specified differently
depending on the individual application, as in:

filename

Here, filename represents an MPE file of indeterminate name.

Courier font is used for prompts and messages that appear on the tenninal screen,
information to be entered at prompts, or job and program files. For example:

This text is in Courier.

OMNIDEX in all capital tetters refers to the entire OMNIDEX Information
Management System (IMS). This manual refers primarily to OMNIDEX Version
2.06, though most of the information discussed also applies to OMNIDEX
Version 2.05.

Any information that applies only to Version 2.05 is highlighted by the icon that
appears to the Jeft of this paragraph, or discussed in a separate section. For
example, OMNIDEX Version 2,05 SL and X1 Placement is a section devoted
exclusively to OMNIDEX Version 2.05.

QOMNIDEX Programmar's Guide
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Liging this Manual

Introducton

An OMNIDEX -enhanced data base or OMNIDEX data base means a daia base
enhanced by Omnidex keyword retrieval and/or IMSAM keyed access.

Omnidex, in upper and lower case letiers, refers oniy to ike keyword retrieval
capabilities that comprise a component of OMNIDEX.

An Omnidex data base or Omnidex-enhanced daia base means a data base
enhanced only by Omnidex keyword retrieval.

ITMSAM refers to sorted-seguential retrieval and partizl-key access.
An JMSAM-only data base means a data base enhanced only by IMSAM.

IMSAM intrinsics include the retrievai intrinsics that provide sorted-seguential
access and the general intrinsics that perform data base opens, locks, updates and
mazintenance functions for both IMSAM-enhanced and Omnidex-enhanced data
bases. The Mode values of IMSAM general intrinsics that comrespond exactly to
IMAGE Mode values are marked with an astersik ( * ).

A word refers to a 16-bit word (2 bytes, or a half-word in HPPA usage). Thus a
16 word array is equal to 32 byles.

IMAGE refers to the IMAGE/3000, TurboIMAGE/3000 and the
TurboIMAGE/XL Data Base Management System provided on HP 3000 and
HPPA series computers.

Call conversion refers 10 the conversion of IMAGE calls fo their corresponding
IMSAM intrinsics. In earlier editions of the documentation this was called
IMAGE call conversion. Call conversion is a feature of OMNIDEX and, as such,
is supported by DISC,

References to the DISC account apply o any of the following accounis:
0 DISC205

0 DISC206

QO DISCTRL

) DISC

14
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introduction Using this Manual

Square Brackets  Optional parameters are shown enclosed in square brackets | ], for example:
) ro [SETS]

Right/Left Angle  Right and left angle brackets, (<< >>), are used 1o indicate comments:
Brackets

CALL "DBIEXPLAIN" USING STATUS, PARM.
<<Nota additional parametari>»

OMNIDEX Programmmer's Guide - _ 1-5
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Introduction to the Software

OMNIDEX

The OMNIDEX Information Management System {OMNIDEX IMS) is a
powerful enhancement to the IMAGE Data Base Management System.

OMNIDEX adds a variety of information retrieval capabilities to an IMAGE data
base, using two different types of indexes: Omnidex keyword indexes and
IMSAM B-tree indexes. These sophisticated indexes are accessed by
OMNIDEX intrinsics that are aimost syntactically identical to IMAGE intrinsics.

OMNIDEX provides extremely fast retrievais on any number of fields in an
IMAGE data base, including multiple fields in a master set. It also enables you
to design data bases that are more logically structured and enables you to deveiop
far more advanced applications than are possibie using only IMAGE.

OMNIDEX is used throughout the development of an application to provide a
streamlined data base design with state-of-the-art access capabilities. These
access capabilities are calied Omnidex keyword retrieval and IMSAM keyed
sequential access.

Omnidex keyword retrieval enables you to instantly locate information vsing any
words or values, or combinations of wornds and values, as keys. The keywords
can be in data base records or in external document files. These retrieval
capabilities are provided by the Omaidex intrinsics and the keyword indexes.

IMSAM, the IMAGE Sexquential Access Method, provides keyed-sequential
access 10 data base records. IMSAM supports partial-key values, and is {aster,
easier to maintain, more efficient to use and more secure than KSAM, These
retrieval capabilities are provided by the IMSAM intrinsics and the B-tree
indexes.

1-6
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introdycton ko the Scoftwars

The Omnidex and IMSAM intrinsics call the IMAGE intrinsics when accessing a
data base, without using Privileged Mode. This means that all the reliability and
security features of IMAGE are preserved with OMNIDEX. OMNIDEX will
continue to work with future versions of IMAGE. Here is a brief summary of the
differences between Omnidex and IMSAM, both of which are part of
OMNIDEX:

Omnidex IMSAM

Keyword or partial keyword Partial ficld retrieval.

retrieval.

Retrieved by search item or Sorted in order by any IMSAM key.
Omnidex ID.

Can easily select across any Can select across fields in a set only
Omnidex fields within a set. in predefined combinations.

Can casily select across related Cannot select across sets.

Ompidex sets. ‘

Uses 3-5 index sets per Omnidex - Uses 1 index set per IMSAM key.
master. '

Indexes maintained by CDXUTIL. Indexes maintained by DBIUTIL..
Intrinsic names begin with CDX. Intrinsic names begin with DBL

The Omnidex and IMSAM intrinsics can be calied by your application programs
using any of the following 3GLs: COBOL 74 and 85, FORTRAN 66 and 77,
BASIC, SPL, PASCAL, C and RPG.

In addition, the following 4GLs can be directly interfaced with OMNIDEX [MS:
PowerHouse {Cognes), Speedware (Infocentre), Insight (Unison Software, Inc.),
Synergist (Gateway Systems Corp.), Protos (Protos Software Co.), Today
{Computer Power PTY., Lid.), Rapid (HP) and Fastran (Performance Software),
Among the report writers that interface with OMNIDEX IMS are DataExpress
(IMACS Systems Corp.}, Easy Reporter (Infocentre), Report Express (Gentry),
Visimage {Cogelog) and QUIZ (Cognos).

OMNIDEX IMS retrievai capabilities can even be downioaded to your PC via:

DataExpress (IMACS Systems Corp.), Information Access {(HP) and
OMNIVIEW (DISC). :

OMNIDEX Programemer's Guide ' 1.7




introduction 1o the Softwars fntroduction

Because OMNIDEX's cali conversion library converts IMAGE calls to
OMNIDEX calls, most major applications that call IMAGE intrinsics require
little or ne modification when OMNIDEX has been instalied on 2 data base.

Eventual changes are recommended though, to take foll advantage of OMNIDEX.

OMNIQUIZ
A separate product called OMNIQUIZ is also available. It provides & direct
interface from OMNIDEX to QUIZ, Cognos Corporation’s 4GL repart writer.

OMNIQUIZ enabies you to do Omnidex keyword retrievals and IMSAM
sorted-sequential and partial-key retrievals from within QUIZ.- [t combines the
reporting capabilities of QUIZ with the speed and flexibility of Omnidex and
IMSAM.

OMNIVIEW

OMNIVIEW is a seamiess interface between the familiar eavirorment of Lotus
1-2-3 or Symphony and the data on your HP. [t is designed to be used by Lotus
1-2-3 and Symphony users who are familiar with the basics of using spreadsheet
software, but who know little or nothing about IMAGE data bases.

OMNIVIEW gives the Lotus 1-2-3 user immediate access to IMAGE data
through the data retevai capabilities of OMNIDEX. OMNIVIEW can:

(3 Qualify records based on muitiple search criteria in an IMAGE data base.
i3 Retrieve on sorted sequentisl (IMSAM) keys.
{Q List records to a spreadsheet.

(3 Find the maximum, minimum, average 'or a sum of numeric felds from a
groop of qualified records on the HP.

0 Summarize data in cross-tabulated form.

OMNIVIEW imports the results directly into a Lotus 1.2-3 spreadsheet with no
manipwlation or reformatting required. This enables the creation of work sheets
that can reflect current data with littie more than 2 few key strokes.

18

OMNIDEX Programmers Guide



. Infroduction

Introduchon i the Scftwars

OMNIWINDOW

OMNIWINDOW is a revolutionary development tool that leis you add the power
of Omnidex to your application - without changing a single line of code! In
addition to providing OMNIDEX IMS retrieval capabilities, it enables you to
design easy-to-use screens, of windows, to a variety of application software, The
OMNIWINDOW package includes the OMNILINK data directory software,
which enables you to define and restrict access for cach user, to particular data
bases, data sets and fieids.

OMNIWINDOW is easy to implement and maintain. It’s easy for your users to
learn and use, too. When they want to perform an Omnidex search within an
application, they 'l simply use a configurable Aot key combination to invoke the
search screens. The access language that is included with OMNIWINDOW
enables you to write on-line, context-sensitive help sereens, so that there’s no
learning curve associated with adding OMNIWINDOW capabilities 1o your
application.

OMNIDEX Programmer's Guide _ 1-8
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Benefits of OMNIDEX

A Full Range of Flexible Retrieval Options

IMSAM provides partial-key access, relational access (>, <, >=, <=, =), and
sorted-sequentiai access to data base records. [n addition, Omnidex provides
keyword retrieval, partial keyword retrieval, keyword ranges and Boolean
combinations of keywords 1o retrieve data base records or document files.

Omnidex and IMSAM enable any number of fields in any set, including IMAGE
masters, to be specified as keys. These keys can easily be specified in an existing
data base without restructuring it.

IMSAM keys and Omnidex keyword fields can consist of multipie items or
portions of ficids and can enable you to retrieve IMAGE details directly without
chained reads.

These capabilities enable you io develop more advanced applications than ever
before.

Instantaneous Retrieval Speeds

Omnidex and IMSAM retrieve records instanily, even using partial values or
combinations of fiekds.

Omaidex instantly selects those records that contain the specified keywords, even
if the selection criteria involve the intersection of several fields. An example
would be finding ali the customers in California that ordered a certain product
last month,

In detail sets, IMSAM keys enable direct access to individual detail records, thus
elimingting lengthy chained reads and the high overhead of sorted paths. Also,
IMSAM retrieves the records in soried-sequential order,

OMNIDEX Programmer's Guide
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An Easy-to-Use, Natural Interface

OMNIDEX enables you to index and retrieve by values in any field you want.
This means you can find a customer record, for example, without knowing an
accound number. All you need is some part of the company name or the coniact’s
first or last name, even the city or the name of an item that customer may have
porchased.

In addition, OMNIDEX intrinsics can be called through many programming
languages. Therefore, you can calf OMNIDEX through a screen formatting
language like QUICK, to provide screens and menus for your end users.

Simpler Data Base Designs

OMNIDEX can create muitiple keys in an IMAGE master (in addition to the
IMAGE search item), enables retrieval across multiple fields, keyed access to
details without antomatic masters, and sorted-sequential access without external
KSAM files.

These capabilities enable you to simplify your data base designs and eliminate
many autornatic masters and KSAM files. Because the indexes reside in the
same IMAGE data base, they are covered by the IMAGE umbrelia for security,
ILR, logging and other IMAGE utilities.

Faster Application Development

OMNIDEX intrinsics are powerful, high-level intrinsics, compatible with other
software like Query, Suprtoo! from Robeile Consulting, Ltd. and fourth
generation languages (4GLs) like QUICK, TRANSACT/3000 and Protos.

These intrinsics are syntactically very similar to the IMAGE intrinsics, so they
are easy to leatn and incorporate into your programs. For example, the
parameters passed to the IMAGE DBPUT intrinsic are the same as those for an
IMSAM DBIPUT. The IMSAM DBIPUT intrinsic accepts additionat mode
vaiues, which are used 1o perform specialized updates.

Because the Omnidex intrinsics are capabile of Boolean and relational fogic,
programmers benefit by being able to eliminate a substantial amount of IF,
THEN, ELSE logic from their program codes.

In addition, the powerful inquiry and support functions of DATADEX can assist
in the application development process.

Faster Indexing

The OMNIDEX indexes can be populated at least 20 times faster than IMAGE
masters or KSAM files. They are updated automatically every time an entry is
added, deleted or modified, so maintenance is minimal,

OMNIDEX Programmer's Guide 1-1i
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Components of OMNIDEX

The OMNIDEX Information Management System has 9 major components:
3 DBINSTAL Instailation Program

71 ODXPRO Prototyping and Support Program

Q ODXUTIL and DBIUTIL Utility Programs

@ DATADEX Inquiry and Support Program

3 Omnidex Keyword Retrieval Intrinsic Library

QO IMSAM (IMAGE Sequential Access Method) Intrinsic Library

@ Call Conversion and Intrinsic Libraries

Q HPPA Switch Stub Intrinsic Library

0 ODXMGR OMNIDEX -enhanced data base maintenance utility

These components enable the complete implementation and maintenance of a
data base application enhanced with OMNIDEX.

Note that the IMSAM keyed sequential access intriasics and the Omnidex
keyword retrieval intrinsics are separate components of OMNIDEX. Omnidex
and IMSAM use different index siructures to provide their different retrieval
capabilities. They alsc use different utilities to maintain their indexes. Two
intrinsic libraries are included with OMNIDEX. One converts IMAGE calls
from your application programs into the appropriate OMNIDEX calls. A
segmenicd library handles calls from programs compiled for

MPE ¥, while an executabie library handles calls from programs compiled for
MPE XL..

Each component of OMNIDEX is briefly described next and described in detail
in the chapters that follow.

1-12 ) COMNIDEX Programmer’s Guide
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DBINSTAL
installation-Utility

ODXPRO
Prototyping and

Support Program

ODXUTIL and
DBIUTIL. Utility
Programs

Introduction to the Software

The DBINSTAL installation utility is used to enhance an IMAGE data base with
OMNIDEX. [t creates all of the necessary data structures to support OMNIDEX,
DBINSTAL can be run interactively or in job mode.

DBINSTAL enables you to install, or de-instali, and customize the Omnidex and
IMSAM retrieval capabilities or your data base. It aiso enables you to configure
OMNIDEX to make the best use of your system resources.

ODXPRO is a program provided with OMNIDEX that can generate job {iles for
installing OMNIDEX, populating index sets and for configuring DATADEX.
ODXPRO ailso can generate the default files for interfacing OMNIDEX with
QUICK and OMNIQUIZ.

ODXPRO also can create an OMNIDEX prototype from any data set. You can
then use DATADEX 1o perform Omnidex and IMSAM retrievals. This means
you can view the retrieval capabilities of Omnidex and IMSAM on your own
data almost immediately.

ODXUTIL and DBIUTIL are the utility programs for OMNIDEX. They are used
primarily to populate the index sets after installation. They also provide other
diagnostic and maintenance functions.

QMNIDEX Prograrnmer's Guide
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DATADEX Inquiry

and Support
Program

DATADEX is a general inquiry and support tool. It can be used as a query utility
for standard IMAGE data bases, but it is most useful for the following purposes:

1. Omnidex and IMSAM Profotypes and Applications

An easy-to-use screen processor simplifies Omnidex and IMSAM retrievals
and updates of data.

2. Data Transfer

Data set records can be written to MPE files or directly to another data base
using the XFER command. MPE files can be used for a report or to load the
data into another data base using the BUILD commaad.

. These functions can heip you in implementing OMNIDEX on an existing
data base.

3. Document Management

DATADEX supports keyword searches on external text files (ASCII, Editor,
HP Word, MPE, Qedit and TDP files). Information about each page, or
document, is contained in an IMAGE data set in which each record is called a
caialog entry. The documents are indexed using the DATADEX KEYWORD
command.

Ia addition, the DATADEX CONFIG command enables you to configure the
IMAGE catalog data set 1o automatically keyword documents when their
catalog entrics are added.

After a document file has been indexed, the DATADEX OMNIDEX and
VIEW commands can be used to retrieve and view it

4. Information about the Data Sets, Keywords and Keys

Information about the data base structure can be displayed using the
DATADEX FORM command. The Omnidex keyword ficlds and IMSAM
key fields can be listed using the HKW command (help on keywords) and the
HK commaznd (help on keys).

5. Application Testing and Debugging
The DATADEX commands can help you fest and debug your applications,
because they call the Omnidex and IMSAM intrinsics. [f 2 DATADEX
cormmand works correctly but your program does not, a bug may exist in your
program,

While more friendly screens cans be designed for your end users, DATADEX
¢nables you to configure prompts and displays, enough to satisfy many end
users, For more information sabout DATADEX, see the DATADEX
Reference Gaide,

114
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Omnldex Intringic  The Omnidex intrinsics are callable procedures used for keyword retrieval and
Library other functions. The Omnidex retrieval intrinsics are:

1 ODXFIND
0 ODXGET
0 ODXGETWORD

The keyword retrieval inirinsics enable you to quickly find the data records that
contain the key wornds or values you specify as retrieval criteria, even with
limited information. For example, you no longer need to know a customer
number - all you need is the customer name or address. Keyword retrieval
enables you to enter:

1) Partial words or vatues, called generic keywords.

@ Phonetic or approximate spellings of words,

O Ranges of keywords.

3 Combinations of keywords using Boolean operaters (AND, OR, NOT).

Omnidex keyword retrieval can be added easily to a new or existing data base to
provide a vagiety of easy-to-use retrieval capabilities. It also can be used to index
external documest files. The other Omnidex intrinsics are:

O ODXINFO for obtaining information about the data base structure.
0 ODXPRINT for generating hard copics of document records.

Q ODXTRANSFER  for transferring retrieved information to a file.

0 ODXVIEW for viewing documents on-line.
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IMSAM Intrinsic The IMSAM intrinsics are callable procedures that are used fot retrieval and
Library : generai data base functions. The retrieval intrinsics are:

0 DBIFIND
0 DBIGET

The general intrinsics are:

{3 DBIOPEN Q DBILOCK

Q DBICLOSE 1 DPBIUNLOCK
Q DBIPUT 3 DBIERROR
3 DBIDELETE 01 DBIEXPLAIN
) DBIUPDATE 3 DBIINFO

The IMSAM iatrinsics can be substituted for almosi all the IMAGE intrinsics.
The exceptions are DBBEGIN, DBEND, DBCONTROL and DBMEMO, which
have no IMSAM counterparts,

IMSAM Retrieval  The IMSAM retrieval intrinsics DBIFIND and DBIGET enable sorted-sequential
Intrinsics access and partial-key retrievai.

IMSAM sorted-sequential access enables you to retrieve records in sequential
order by key value, alphabetically or nomericaily. The records can be retrieved
in either ascending or descending sequential order.

IMSAM partial-key retrieval cnables you to specify the first part of a key ora
field and retrieve records that begin with that value.

To obtsin IMSAM sorted-sequential access or partial-key retrieval, you simply
use DPBIFIND and, in some cases, DBIFIND with DBIGET with IMSAM modes
on an IMSAM field or composite key. The IMSAM modes of DBIFIND support
five relational operations: greater than (), greater than or equal to (>=), equal to
(=), less than or equal 1o (<=), and less than (<). You also can continue to do
IMAGE retrievals using standard IMAGE modes for DBIFIND and DBIGET.

IMSAM provides KSAM.-like retrieval capabilities, but does so by using indexes
within an IMAGE data base, These IMSAM retrieval capabilities can be
installed immediately on an existing data base, without modification of the data
base and without manually creating index sets.
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In addition, IMSAM provides the ability to creaie new keys, called composite
keys, from existing fields. A composite key can be part of a field or the
combination of several fields concatenated together during IMSAM instaliation
10 form one key.

IMSAM General The general IMSAM intrinsics like DBIOPEN, DBILOCK, DBIUPDATE,

Inttinsics DBIPUT and DBIDELETE can replace the IMAGE intrinsics in your programs.
These intrinsics work similarly to the IMAGE intrinsics, but they also maintain
the data sets used to index IMSAM keys and Omnidex keywords.

For example, the indexes for Omnidex keyword retrieval and IMSAM keyed
access are updated quickly and astomatically when records are added, modified
or deleted using the IMSAM generai intrinsics DBIPUT, DBIUPDATE or
DBIDELETE. These IMSAM general intrinsics should be used, either directiy
or via call conversion, whenever a data base enhanced by IMSAM or Omnidex is
accessed. This keeps the index sets synchronized with the data sets.

Note that the IMSAM intrinsics call the IMAGE intrinsics to maintain the index
sets, so they are always compatibie with IMAGE.

Cail Conversion The IMAGE cali conversion library enables you to optimize your

Library OMNIDEX-enhanced data base in phases. With the call conversion feature, you
won’t have to modify all the programs accessing a data base 1mmed1ate]y after
you instail Omnidex and IMSAM,

Call conversion traps an application program’s calls to IMAGE intrinsics, and
converts them into calls to [MSAM general intrinsics. For example, a DBPUT
Mode 1 would be converted automatically to a DBIPUT Mode 1, which first adds
a record entry, then, automatically updates the Omnidex and IMSAM indexes for

you.

Note, however, that you will eventually need to make program changes to make
full use of additional IMSAM retrieval modes for partial-key retrieval, and
Omnidex intrinsics for keyword retrieval.

The call conversion library also has special logic that enables QUICK and
TRANSACT/3000 to access Omnidex and IMSAM intrinsics.

For more information about call conversion, see the Programming chapter.
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HPPA Switch Stub
intrinsic Library

Version 2.05

ODXMGR
Mainiensnce
Utitity

For those sites using programs that call OMNIDEX Version 2.06 tntrinsics in
Compatibility Mode, switch stub intrinsic libraries have been provided to enable
these programs to make use of the Native Mode OMNIDEX software, They
reside in SL.PUB.DISC, for the IMSAM and Omnidex intrinsic routines, and
SL.CC.DISC, for the IMAGE call conversion library routines.

For those sites using programs that call CMNIDEX Versioa 2.05 in Native
Mode, we have pmvided switch stub intrinsic libraries for both the IMSAM and
Omnidex intrinsic library routines, (XL.PUB.DISC) and our IMAGE cail
conversion library routines (XIL..CC.DISC).

ODXMGR helps you maintain your Omnidex and IMSAM index sets. [ provides
commands for data set capacity changes (CAP), detail set reloads (REL) and data
set erases (ERA) on the index sets. [t aiso provides commands to list the sets in 2
data base (FO) or 10 create a schema from an existing data base (SCH).

Note that ODXMGR has limited command capability; the CAP, ERA and REL
commands function only on the Omnidex and IMSAM index sets.

OMNIDEX Programmer's Guide



Introduction

intreduction to the Software

OMNIDEX Implementation

Both the Omnidex and IMSAM retrieval capabilities can be installed on the same
data base and even on the same field. :

To implement OMNIDEX for the first time on a data base, the primary steps are:

1

Decide which OMNIDEX version is compatible with your operating
sysiem.
If you are using the MPE V operating system, you should instail OMNIDEX

Version 2.05. If you are using the MPE XL operating system, you should
install OMNIDEX version 2.06.

Decide which fields you want to index for Omnidex and IMSAM access,

See the Data Base Design chapter for detailed information about OMNIDEX
design. You also can create a simple OMNIDEX prototype of any of your
data sets, if you'd like. Such prototypes are vseful for measuring
performance. See the Utilities chapter for detailed information aboat
ODXPRO.

Run DBINSTAL to specify those fields for Omunidex and IMSAM access,
DBINSTAL. creates the necessary Omnidex and IMSAM index sets and adds
them to the IMAGE data base.

See the Installation chapier for detailed information.

Run ODXPRO and use the JOB INDEX command. This creates a job
stream that runs ODXUTIL and DBIUTIL. to popuiate the index sets. Then,
stream the job 1o load the index sets.

See the Utilities chapter for detailed information.

You can us¢ DATADEX to do Omnidex and IMSAM retrievals on the
pewly-enhanced data base, and to add, modily or deiete data,

See the DATADEX Reference Guide for detailed information.

Use ODXMGR for data base maintenance on the index sefs, like changing
capacities or performing reloads or erasing the index seis.

See the Utilities Chapter for detailed information.

OMNIDEX Programimer’s Guide
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On-line Documentation System

Introduction

An on-line documentation system is provided with OMNIDEX software. This
on-line system provides an easy-to-use index for any information about
OMNIDEX. The OMNIDEX IMS Admipistrator’s Guide, the GMNIDEX
Programmer’s Guide and the DATADEX Reference Guide have been indexed
using Omzidex, and can be accessed using DATADEX as described in the pages
that follow, :

- To look up information about any topic, access the system and enter words

related to the desired topic. You are shown the page numbers where that topic is
discussed in the documentation. You also can view those pages on-line.

The on-line documentation system uses the document keywording and retrieval
capabilities of Omnidex. This means you can enter any word, combination of
words or generic words (partial words with an at-sign (@)) to locate a topic.

How To Begin
First, sign oz as MGR.DISC in the DOC group by entering the following at the
MPE system ( : } prompt:

:HELLO MGR.DISC,DOC
If passwords have been assigned to the DISC account or to the user MGR, you
mtust obtain the passwords and enter them when you sign on.

Next, enter the ONLINE command:
:ONLIRE

ONLINE is g user defined command (UDC) that runs DATADEX, opens a data
base called DOC and sets vp fenction keys on most HP terminals for casy use of

_the oa-line documentation system.

Note that if this UDC has been added to the sysiem UDC, you can use the
ONLINE UDC from any account; you need not be in the PISC account.

You will see the DATADEX banner, a welcome message and a screeq of
information about how to use the function keys. Afier you press [ Fatwis

_information screen, you will be prompted for a chapter title and document

keywords.

1-20
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Selecting a Chapter And Topic

The first prompt for the on-line documentation system is:
. £nter Chapter Title (Optional}:

While this Enter Chapter Title prompt is displayed, you can press a function
key to fimit the search to a pasticular chapter. Function keys through
ate used to select a particular chapter of the OMNIDEX manual, These function
keys and their corresponding chapters are:

Fuaction Key ' Chapter

- Data Base Desiga Data Base Design
- Install Installation
LF31- Uslity Utilities

[F4]. DATADEX DATADEX
[£5] - Intrinsics Intrinsics

- Programs Programming

For exampie, you would press at the Enter Chapter Title prompt to limit
the search to the Instailatioa chapier.

You can eater the chapter title yourself, if you prefer. In fact, you must type
Introduction or a generic keyword like Intro@ to select the Introduction
chapter. You can even sclect combinations of chapters by entering a keyword list
for example, Design+intrins@ 10 select the Datn Base Design chapter and the
Intrinsics chapter.

Or you can ptcssmat the Enter Chapter Title prompt to find all the pages in
the documentation that discuss the topic you want instead of limiting the retrieval
to a particular chapter.
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After you respond to the Enter Chapter Title prompt by selecting a chapter or
by pressing to select a search on all the chapters, you are prompted for
document keywords for the retrieval:

pocumant keywords?

This is where you eater words for the topic on which you want information. The
more words you enter, the narrower the focus of your search for a particular topic
and the fewer pages that qualify. For example, if you are interested in the
ODXUTIL SET commands, you could enter the words SET and ODXUTIL at
the Docoment keywords prompt. The number of pages of documentation that
qualify would be displayed.

if you First press [F3]at the Enter Chapter Title prompt o select the Utilities
chapter, then enter SET,ODXUTIL at the Document keywords prompt, only the
pages of the Utilities chapter that contain the words ODXUTIL and SET
qualify.

Thus, the more key words you provide on a topic, the more selective the retrieval
of the on-line documentation systen:.

On the other haad, if you sefect a chapter but don’t enter any keywords, the entire
chapter can be retrieved, page by page.

If you want help on selecting documentation, you can exit from the Enter
Chapter Tltle or Document keywords prompts by entering E and then pressing
Function key {F8 lfor Help. It displays quick reference information about how to
select documentation, as described in this section.
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On-fine Docurnentation System

Listing Documents

After you specify a chapter and keywords for retrieval, the number of documents
that qualify are shown and you are prompted to list the documents. For example:

5 documents qualify. List?

The number of documents is actually the number of pages in the documentation
that contain the words you entered. Enter Y for YES at the List prompt to list
the page numbers in the documentation that qualified for the retrieval. When
these documeniation references are listed, you can view the pages on-line, as
described next.

Viewing On-line Documentation
Alfter you list the documents, you are prompted again for a chapter title, You can
do another retrieval or you can view the currently qualified os-line documents.

To view documents, first enter E to exit from the Enter Chapter Title or
Document keywords prompt and return to the DATADEX Command? prompt.
Then, press ., which is [abeled View Menuw

Note that[F7] like [F&] (Help), can be used only at the DATADEX
Command? prompt.

To view on-tine documents, use keys through [F5 ] (View Next, View
Previous, View Keywords, Move Forward and Move Backward),

To exit from a document, use (Exit Document).

To return to the Enter Chapter Title and Document keywards prompts,
use (Select Menu).
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These function keys are described in more detail as follows:

1. {F1]- View Next

Press this function key if you want to view the next page that was qualified by
your keyword search. If this is the first key you press, the first page qualified
by your keyword search is shown.

2. @- Yiew Previous

Press this function key if you want to view the previous page that was
qualified by your keyword search. If you press this function key first, the last
page quatified by your keyword search is shown.

3. [F3]- View Keywords

Press this function key if you want to view the next page that was qualified by
your keyword scarch . View Keywords also highlights the keywords entered
during the search. If you press this function key first, you see the keywords
highlighted on the Grst page quaiified by your keyword search.

4, - Move Forward

Use this function key during the actual display of s page of text, not at the
Command? prompt. It enables you to move forward (down} so you can see
the sest of the page.

$. [F5]- Mave Backward

Use this function key during the actual display of a page of text. It ensbles
you {0 move backward on the page if you have moved forward.

6. [FE]. Exit Docament

Use this function key to exit from a page of documentation and return to the
Command? prompt
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Exiting the System

On-line Docurmeritabon System

7. LEZ]1- Select Menn

Use this function key at the Command? prompt to return to the Document
Selection portion of the on-line documentation system. The first set of
function keys and the Enter Chapter Title and Document keywords
prompis are displayed again, and you cap enter keywords to find another
topic.

8. [Fal- Help

Use this function key at the Command? prompt to display descriptions of the
current function keys for this View Menu,

Viewing Documents by Page Number

After you have viewed a page qualified by keywords then returned 1o the
Command? prompt, you can view the next page of on-line documentation. To
do so, enter N at the Command? prompt to get the next record, then enter V to
view it. This is especially useful if you have viewed a page asing keyword
retrieval and want to view the next page in the documentation.

For exampie, if a keyword search qualifies page 5-16, you also may want to view
the next page, 5-17. Simply enter N then V 10 view the next page of
documentation. You also can view a specific page of on-line docementation if
you know the number of the page you want to see. The command to enter is:

FPIND PAGE-NO=o.pp

where ¢ is a chapter number from 1 through 7, and pp is 2 page number from 1
through 999. After you enter the command, the chapter title and page number are

displayed.

To exit from the on-line documentation system, enter QUIT af the DATADEX
Command? prompt.
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Maintaining On-line Documentation

The on-line documentation system can be configured, or purged, depending on
your users’ needs and system resources.

To set up the ONLINE UDC so it can be accessed firom any account, do the
following:

1. Copy the UDC for ONLINE from UDC.PUB.DISC into the system UDC.
2. Copy the DXUDC file from PUB.DISC o PUB.SYS.

You may waat to eliminate the first screen of instructions.

After users are experienced with the sysiem, you can eliminate the first screen of
information displayed when you access the on-line documentation. To do this,
perform the following steps:

1. Exit from the oa-line documentation system.
2. Run the job stream DXUDCFIX.DOC.DISC.

When the job finishes, access the on-line documentation systcm and see that
the instructions no longer appear.

Purge the documentation files to save space on your system.,

If the users do not need to view the on-line documentation, you can purge the
data files containing the documentation text f0 conserve space on your system.

if you purge the documentation files, you can still do keyword selection by
document keywords and list the chapters and page numbers that qualify, then
look up the pages in the OMNIDEX manwal.
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The documentation files that you can purge are:
Q DCCINTRO.DOC.DISC

G DDEX.DOC.DISC

) DBDESIGN.DOC.DISC
QINTR.DOC.DISC

QINST.DOC.DISC

QO PROG.DOC.DISC

0 UTIL.DOC. DISC
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Chapter Summary

Training
Classes

In this chapter, you learned how to use this manuai and the on-line
documentation provided with OMNIDEX. You've been briefly acquainted with a
few of the powerful information management capabilities that OMNIDEX
provides. If yon took the time to explore the on-line documentation we'’ve
provided, you've had a chance to see, first hand, a iittle of what OMNIDEX can
do.

In the pages that follow, you will learn how to use ail of the features of
OMNIDEX in your application programs. Although the documentation we’ve
provided will teach you all you need to know, some people benefit the most from
hands-on training. For those of you who favor this approach, DISC offers a four
day intensive OMNIDEX training class. The classes are taught by members of
our technical support staff and are limited 1o an enroliment capacity of twelve
stodents. Training involves instruction combined with extensive lab work in
implementing OMNIDEX’s capabilities in the student’s own applications.
Classes are held monthly at our home office in Denver, Colorado and at other
select locations throughout the United States. For more information about
OMNIDEX training classes, contact your DISC sales representative.

1-28
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Chapter Overview

This chapfer describes the inirinsics that can be calied by your application
programs to provide IMSAM and Omnidex retrieval capabilities on an
OMNIDEX -enhanced data base.

The first section provides an overview of the inirinsics.

The second section provides detailed information about each intrinsic, including
syniax and parameter values.

The third section provides a numbered listing of the cailing errors and
exceptional conditions that may occur when using the intrinsics.

You also should read the Programming chapier of this manual for information
about how to call the intrinsics through application programs,
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General Intrinsic Information

Introduction

Omnidex and IMSAM intrinsics can be called by an application program to
provide enhanced retrieval capabilities on an OMNIDEX -enhanced IMAGE data
base,

The intrinsics are divided into two types, Omnidex and IMSAM, because they
access two separate indexing structures and do different types of retrievais,

Omuidex intrinsics are called to qualify records based on any combination of
keyword values contained in Omnidex fields. They accomplish this by accessing
the keyword index sets.

IMSAM intrinsics are calied to do sorted-sequential retrievals, based on partial,
or full, key values entered for an IMSAM field. They accomplish this by
accessing the B-iree index set for each IMSAM key.

Some IMSAM intrinsics are used for both IMSAM and Omnidex 1o perform
puts, updates and deletes, In addition, they automatically perform the
corresponding put, update or delete of keys or keywords in the IMSAM and
Omnuidex index sets. They also provide data base OPEN, CLOSE and LOCK
operations.

IMSAM Intrinsics  The IMSAM intrinsics replace, or supplement, most of the IMAGE infrinsics on
a one-for-one basis, The [IMSAM intrinsics are:

O DBICLOSE 0 DBIINFO

0 DBIDELETE  DBILOCK

Q DBIERROR T DBIOPEN

0 DBIEXPLAIN Q DBIPUT

01 DBIFIND 0 DBIUNLOCK

@ DBIGET 1 DBIUPDATE
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These intrinsics use the same number and types of parameters as theiy
corresponding IMAGE intrinsics. They execute identically to their IMAGE
counterpart if a standard IMAGE mode value is used. The only differences are:

IMSAM permits severat additional vaines for the Mode parameter.

DBIGET and DBIFIND provide IMSAM modes that support generic (partial)
specification of the IMSAM key value. The IMSAM key value used in a generic
retrieval may range in length from one byte up to the fuil defined length of the
item. The Mode parameter can specify the length in words or bytes,

Most IMSAM intrinsics execute identically to their IMAGE counterparts (except
for DBIEXPLAIN, see below) if a standard IMAGE mode value is used, This
means that 2 program where IMAGE intrinsics are replaced by IMSAM intrinsics
(with no other changes) operates identicaily to the IMAGE version.

Certain IMSAM and Omnidex intrinsics employ mode options. Thesc are
integer values that are added to the Mode parameter values t0 augment the
specified mode’s operation.

DBIEXPLAIN has an additional parameter called Parm, which enables you
to configure how errors are handied.

IMSAM and Omnidex intrinsics requoire 2 21 word Status array instead of
the 10 word array required in calls to IMAGE inirinsics.

Words 1-10 are still used for the information returned by the IMAGE call, word
11 is the IMSAM or Omnidex condition word, and words 12.21 vary according
to the intrinsic being called.

The DBIGET Dset parameter is slightly different from the DBGET Dset
parameter. It can be 16 words (32 bytes) in length, and can inciude an 8 word
{16 byte) value for the IMSAM key name.
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Omnidex Intrinsics The Omnidex intrinsics are:

() CDXFIND (3 ODXGETWORD
o ODXGET 0 ODXPRINT

2 ODXINFO Q) ODXVIEW

3 ODXTRANSFER

These intrinsics are similar to IMAGE intrinsics in terms of the parameters that
are used. ODXFIND qualifies records based on any combination of keywords
{words ard values) in one or more fields, and ODXGET retrieves the qualified
records’ IMAGE search item values., Thea, DBFIND and/or DBGET are used to
retrieve the qualifying reconds.

To use the advanced retrieval capabilities of Omaidex and IMSAM, the Omnidex
and IMSAM intrinsics must be incorporated into new or existing programs. To
review the information about the access capabilities of Omnidex and IMSAM,
see the Data Base Design chapter of the OMNIDEX Administrator’s Guide.

Cmaidex and IMSAM indexes can be maintained by existing IMAGE
applications without program changes. The cail coaversion library supplied with
the software can be used to intercept calls to DBOPEN, DBLOCK, DBPUT,
DBUPDATE, DBDELETE and DBCLOSE, and substitute cails to the
corresponding IMSAM intrinsics. When the cail conversion library is used, the
index sets are automatically updated whenever a record is added, deleted or
modified (unless deferred updating is in effect).

The call conversion library enables programs like Hewlett-Packard’s Query fo be
used on all IMAGE data bases, including those enhanced by OMNIDEX, In fact,
a program may simultaneously access both OMNIDEX and IMAGE-only data
bases via the call conversion library,

This means that Omnidex and IMSAM can be used immediately in existing
production data base environments, Programs which more efficiently use
Omaidex and IMSAM retrieval capabilities can be added gradually to a site’s
program library.

See ‘The Conversion of IMAGE Calls section of the Programming chapter for
detailed information about using the call conversion library.
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IMSAM Keyed Sequential Access
The IMSAM DBIFIND and DBIGET intrinsics provide keyed sequential access

‘and partiai-key (generic) retrieval capabilities for fields specified as IMSAM

keys.

They replace the IMAGE DBFIND and DBGET intrinsics.

DBIFIND is used for BMSAM keys that arc also the search item of a master.
DBIGET is used for all other IMSAM keys.

Generic retrieval means the entries can be accessed without fully specifying the
key value. It can be specified by a partial key, starting with the lefimost character.

The Mode parameter specifies the length of the key value in bytes or words. |t
also specifies a relational condition between the key value supplied and the key
to be retrieved. The five types of relational retrievals which DBIFIND and
DBIGET can perform are:

QO Equal to =

Q Greater than >

3 Greater than or equal to >=
2 Less than <

() Less than or equal to <=

For example, a master data set might have a 32-byte IMSAM key for
COMPANY. The IMSAM intrinsics would provide keyed sequential access to
the master data set via the key and its associated IMSAM B-tree.

This means a master eniry can be retrieved by specifying from 1 to 32 characiers
of a COMPANY name, starting with the feftmost character, and by specifying the
relationship (.., >, <, etc.) desired between the specified key value and the key
sought,

Note that the scope of a relational retrieval is limited to the length specified for
the key value. This means that the number of characters that are examined when
determining whether an entry satisfies the condition for retrieval depends on the
specified length.

For example, FIND COMPANY = A would retrieve ABC and ACE, because the
specified key length is only one character (A). But FIND COMPANY = AC
would retrieve ACE, not ABC, because ABC does not satisfy the criteria; its
first fwo characters do not equal the specified AC.

The more characters that are specified, the more precise the retrieval criteria, and
the more sefective the retrieval.
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The key value returned by an IMSAM retrieval is the first value that qualifies for
the stated relationship. For relational operators {relops) =, > and »=, the first
value is the first key in ascending sequence, i.¢., the lowest key that qualifies.
For relops < and <=, the first value is the first key in descending key sequence,
i.e., the highest key that qualifics.

For example, a data set might contain several entries with keys starting with L
and ranging from LABEL 1o LUCKY. A generic retrieval using a relopof = or
»= and specifying the character value L would return LABEL, while a relop of
<= would returns LUCKY.

Similarly, a relop > retrieval using L. would return the lowest key starting with
M, and a relop < retrieval using L would return the highest key starting with K.
The possible returns of relop retrievals are listed:

Relop and Value  First Key Value Returned

<L KUDOS
= L LABEL
>= LABEL
<=L, LUCKY
>L MAN

26
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Omnidex Keyword Retrieval

The Omnidex ODXFIND and ODXGET intrinsics provide keyword retrievai for
cach value within a field or group of fields specified for Omnidex keywording.

ODXFIND is used to find which records qualify; ODXGET is used to retrieve
the search item values for those records. Then IMAGE Mode 7 or Mode 4
DBGETs or DBFIND followed by Mode 5 DBGETSs ate used (o retrieve the
actual records. '

Values can be specified for generic retrieval by entering a partial value and
appending an at-sign { @ ), which is used as a wild cand. For example, to retrieve
records containing values that start with HEW, like Hewlett-Packard, specify a
partial value like HEW@®@ for the Keywords parameter,

A keyword range also can be specified for retrieval by specifying the lowest and
highest values in the range, separated by a colon {1 ). For example, use
900501:900731 to find all the records with dates from May 1, 1990 to July 31,
1990.

Multiple keywords and Boolean operators can be specified for ecach Omnidex
ODXFIND retrieval. The valid Boolean operators for keyword retrieval are:

g+ OR
a, AND
Qa,- ANDNOT

For example, if you enter the keyword list USA,HEWLETT,-CA, the retrieval
would qualify records for all the Hewlett entries in the USA, except those in
California (provided the keyword fields for company name, state and country
were grouped together during instaliation).

OMNIDEX Programmer's Guide
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Normal Mode

IMAGE-only

Discrete Mode

Types of Modes and Mode Options

Most of the IMSAM intrinsics provide three types of modes:

Normal Mode Affects both the IMAGE data sets and the Omnidex and
IMSAM index seis. Used in most cases.

IMAGE-only Affects only the IMAGE data sets.
Discreie Mode Affects only the Omnidex and IMSAM index sets,

Normal mode operations involve a joint effort by IMSAM and IMAGE. For the
DBIFIND and DBIGET retrieval intrinsics, a key is first retrieved from an
IMSAM B-tree. DBIFIND uses this key to locate a chain head and set up
chained access to a detail set. DBIGET uses the key 1o retrieve a record from the
data set.

For the update intrinsics, DBIPUT, DBIDELETE and DBIUPDATE, an entry is
first added 10, or deleted from, the data set specified by the Dset parameter,

Then, the corresponding Omnidex index sets and IMSAM B-tree sets are updated
automatically.

An IMAGE-oaly mode option is available for the update intrinsics DBIPUT,
DBIDELETE, DBILOCK, and DBIUPDATE.

The IMAGE-only mode option is also availabie for the IMSAM retrieval
intrinsics by using a standard IMAGE mode value in the intrinsic. The
IMAGE-only mode opticn bypasses IMSAM and Omnidex, and the IMSAM
intrinsic performs identically to its IMAGE counterpan,

IMAGE-only updates enable records to be added to, deleted from and updated in
the IMAGE data scts, without updating the corresponding Omnidex index scts
and IMSAM B-iree sets. The index sets can be updated later, either by
performing & discrete mode update or by performing ODXUTIL and DBIUTIL
INDEX operations.

The discrete mode option is availabie for the focking intrinsic DBILCCK, the
retrieval intrinsics DBIFIND and DBIGET, and for the update inirinsics DBIPUT
snd DBIDELETE.

Discrete mode DBIGET is used to retrieve only an IMSAM key, not its
corresponding entry. it is useful because it is faster than normal mode. A
discrete mode DBIGET need only retrieve the desired key from an IMSAM
B-tree; a normal mode DBIGET also must perform a calculated or directed
DBGET of the data set entry using the retrieved search item value or record
number.

28
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A discrete mode DBIGET can be used whenever only the key value is needed.
Discrete mode is faster when DBIGET is used to find a key that matches a
specified key value. It generally requires one less disk /O per value retrieved
than normal mode.

If several sequential retrievals are being performed, discrete mode is much Faster
than normal mode. IMSAM keeps the most recently accessed tree block in the
user’s stack. Because many keys reside in one physical block, 2 full block of
keys can be retrieved with the same number of disk reads as one key in normal
mode.

Discrete mode usually returns keys 20 - 100 times faster than normal mode for
sequential retrieval operations. This advantage is greatest for smaller keys
because there are more keys per block.

Discrete mode DBIPUTSs or DBIDELETEs should be used in two cases:
(2 To correct a discrepancy between the data sets and index sets.
3 To maintain IMSAM stand-alone B-trees.

Discrete mode DBIPUTs or DBIDELETES should not be used for other
purposes, because they creale discrepancies between the data sets and the index
sels that contain the Omnidex keyword or IMSAM key values,

In normal mode operations, both the IMAGE data set and its associated indexes
are accessed. For example, a normal mode DBIPUT adds zn entry to the data set,
then adds any Omnidex keyword values contained in the entry to the
corresponding Omnidex index sets. It also adds any IMSAM key value(s) to the
corresponding IMSAM B-tree (or B-trees if there is more than one IMSAM key
field for the entry}.

However, a discrete mode DBIPUT adds only the IMSAM key values to the
B-trees and the Omaidex keyword values to the Omnidex indexes,

- Stand-alone B-trees can only be accessed via discrete mode because they are
associated with dummy masters, which have no entries. Note that a discrete
mode DBIDELETE deletes the current key because there is no record to deindex.
For more information about stand-slone B-trees, see the Stand-Alone IMSAM
B-trees section of the Duts Base Design chapter of the OMNIDEX
Administrator’s Guide.
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Omnidex and IMSAM Condition Words

The conventions for Status words 1 through 11 are as follows:

Status word 1 contains the IMAGE condition word. It is 0 (zero) if an IMSAM
or Omnidex intrinsic executes successfully.

Status words 1 - 10 contain the Status information returned in the primary or
secondary IMAGE cail made by an IMSAM or Omnidex intrinsic.

The primary call is the call to the IMAGE intrinsic corresponding to the IMSAM
or Ommnidex intrinsic being performed. The secondary call is made to update
associated IMSAM or Omnidex index sets.

For example, in a normal mode DBIPUT, DBPUT is called first to add the entry
passed in the Buffer parameter. If this primary DBPUT is successful, various
secondary IMAGE calls are then made to update the associated IMSAM B-trees
or Omnidex index sets.

Status word 11 contains the IMSAM or Omnidex condition word.

If Status word 1 (the IMAGE condition word) is zero ( 0 ), Status word 11 (the
IMSAM or Omnidex condition word) does not contain a valid error value. These
condition word values and their corresponding ermrors are lisied in the Error
Messages section at the end of this chapter.

If Status word 1 is +888 or +999, an IMSAM or Orinidex error has occurred, and
Staaes word 11 is also nonzero,

If Status word 1 is not zero ( 0 ), an error has occurred. Therefore, the
IMAGE condition word {word 1) should always be checked for the success or
failure of an IMSAM or Omaidex intrinsic call.

There are three categoties of errors: IMSAM etrors, Omnidex errors and
IMAGE call errors.

If an IMSAM ervor has occurred, Stafus word 1 is set to +999.
If an Omnidex error has occurred, Status word 1 is set to +888. In cither

‘case, Status word 11 is set to the value corresponding to the particular error.

Negative valves for word 11 indicate calling errors.

Calling errors are essentially syntactical, and result in the inability to execute a
call successfulfy. For example, trying to read an entry in sorted-key sequence by
an item that is not an IMSAM key would yield a calling error.

Pasitive values indicate exceptional conditions.

Exceptional conditions are incurred after a call has been executed. They prevent
the return of the data requested in the call, Trying 1o read in key sequence by an
IMSAM key past the end of file would yield an exceptional condition error.

210
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IMAGE call errors are errors resulting from a call to an IMAGE infrinsic
within an IMSAM or Omnidex intrinsic. If the error occurred in the primary
IMAGE call, Status words 1 - 10 contain all the IMAGE call informatiosn, and
word 11 is set to zero {0 ).

For example, referencing a nonexistent data set in the Dset parameter or passing
a bad item list in the Lis¢ parameter would yield a primary IMAGE cali ervor.

If a secondary IMAGE error does ocenr, an index set is full, the IMSAM
rooiffle is damaged, the data base was structurally altered without reinstalling
OMNIDEX, or a problem exists iz the IMSAM or Omnidex software.

In a secondary cali failure, Status words 1 - 10 contain the IMAGE condition
word resulting from the unsuccessfuf call, and Stams word 11 contains an
IMSAM internal error code. The contents of Status words 2 - 10 depend on the
IMSAM or Ompidex intrinsic in question.

To summarize, the IMAGE and IMSAM/Omnidex condition words are;

Status Status

Word 1 Word 11 Interpretalion

0 0 Successful execution; no errors and no
warings

0 positive Successful execution with a2 warning

+888 negative Omnidex calling error

+883 positive Omnidex exceptional condition

+999 negative IMSAM calling error

+999 positive IMSAM exceptional condition

other 0 Primary IMAGE call error; words 1-10

BOR-ZETD _ contain IMAGE call data

other positive Secondary IMAGE call error; words

NOR-Z€ro 1-10 contain IMAGE cali data
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Each Omnidex or IMSAM intrinsic uses a specific range of condition word
values to returh exceptional conditions and calling errors in Stanies word 11.
Excepticnal conditions use positive values and calling errors use negative values.

The values used by each intrinsic are:

Status

Word 11 Intrinsic Eror

100s DBIPUT |

200s DBIFIND or ODXFIND

300s DBIGET, OPXGET or ODXGETWORD
400s ' DBIDELETE

500s DBINFOQ or ODXINFO

600s ~ DBIUPDATE

T00s Miscellaneous

B0Os ODXTRANSFER or ODXVIEW
900s DBIOPEN

A table of condition word values is included with the description of each intrinsic
in this chapter. The values and explanations are listed together at the end of this
chapter and are updated in a file called ODXINFO.DOC.DISC,

DBIERROR and DBIEXPLAIN can be used to interpret ail the listed condition
words.

If you receive a value that is not listed, it is an internal error and the DISC
Response Center should be called. Internal errors can be caused by a damaged
IMSAM rootfile, B-tree or index set.

If the rootfile is damaged, DBINSTAL should be used to reinstall Omnidex and
IMSAM and recreate the IMSAM rootfile.

If 2 B-iree has been damaged, the DBIUTIL INDEX command can be used to
rebuild the keys from the associated data set.

If an Omnidex index set is damaged, the ODXUTIL INDEX command can be
used to rebuild them.
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Intrinsic Definitions

The IMSAM intrinsics are:

DBICLOSE Closes a data sct or data base.

DBIDELETE Deletes the current entry from a dala set.

DBIERROR Interprets the condition words.

DBIEXPLAIN laterprets the condition words.

DBIFIND Locates a chain head before chained DBIGETs.

DBIGET Retrieves an entry or a key value.

DBIINFO Provides information about how IMSAM is installed.

DBILOCK Locks entries, data sets or the data base.

DBIOPEN Opens a data base and specifies the mode.

DBIPUT Adds an entry 1o a data set.

DBRIUNLOCK Releases locks from previous calls to DBILOCK.

DBIUPDATE Updates an entry in a data set.

The Omnidex intrinsics are:

ODXFIND Qualifies Omnidex [Ds (records or keywords) Based on
keywords passed,

ODXGET Returns the Omnidex Sls of qualifying records.

ODXGETWORD Returns the next keyword qualified by ODXFIND.

ODXINFO Returns information about how Omnidex is installed on
the data base.

ODXPRINT Prints a document file.

ODXTRANSFER Copies the search items qualified by ODXFIND to a file.

ODXVIEW Displays a document and highlights- the keywords.

These intrinsics are described in detail on the following pages.
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DBICLOSE

DBICLOSE (Base, Dset, Mode, Status)

DBICLOSE terminates an access path to a data base, or closes or rewinds a data

set.

Parameters Base

Dset

Mode

Status

Is the name of the array used as the Base parameter when opening the
data base. The first elemeat of the array must contain the base [D
retizrned by DBIOPEN. (See DBIOPEN for more information about
the base ID.}

Is the name of an array that contains the left-justified name, or the
16-bit number, of the data set being accessed. The data set name may
be up t0 16 characters long or, if shorter, terminated by a semicolon (G)
or a biank (e.g., CUSTOMERS; or ORDER-LINES ).

Is a 16-bit-word integer from 1 10 3. The value corresponds directly to
the IMAGE DBCLOSE mode value as follows: '

1* Terminates access to the data base via a path. The path is
identified by the first word of the Base parameier, which was
assigned by IMAGE during DBIOPEN.

2% Closes the data set specified in the Dsef parameter.

-3 * Rewinds (re-initializes) the data set specified in the Dset

parameter.

Is the name of the array used as the Status parameter in the IMSAM or
Omaidex procedure call about which information is requested.

If the cafl executed successfully, Stafus word 1 is zero ( 0 ). If Stams
word 1 is +888 or +999, Staaes word 11 contains the IMSAM or
Omanidex condition word.

214
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DBICLOSE Modes 2 and 3 are identical to the corresponding DBCLOSE mode
values.

DBICLOSE Mode 1 first issues a DBCLOSE Mode 1 to terminate access to the
data base via the path specified by the Base ID (the fist word in the Base
parameter). Then the IMSAM and Omnidex local controi blocks (JLCB and
OLCB) for that access path are deleted. If multiple data bases are accessed
serially instead of concurrenily, you should close one data base before opening
the next 10 conserve MEMOTy rESOVICES.

In Version 2.06 the ILCB and OLCB reside in virtual memory of the outer block
of the executable library.

In Version 2.05, the [ILCB and OLCB can reside in the DL-DB area, orin an
extra data segment when using the call conversion SL or DBIOPEN Mode
Option 800,

If the control blocks reside in stack, that space is returned to the system to make
it available for future expansion of the stack to accommodate other subsystermns or
Future DBIOPENSs If the controi blocks reside in an extra data segment, that
space is made available for other IMSAM and Omnidex control blocks.

S

You should close the access paths 10 ali data bases before a program terminates.
However, you are ot required to close the dats bases explicitly because IMAGE
is integrated into the MPE operating system. MPE automatically calls
DBCLOSE for any data base access paths that are stifl open whea a program
terminates.

However, if a program serially performs several DBIOPEN and DBICLOSE
calls, you should use VOPENFORMF to open the V/3000 forms file before the
first DBIOPEN.

If DBIOPEN is performed before a VOPENFORMF, DBICLOSE is unable to
coniract the stack after the IMSAM and Omnidex control blocks have been
deleted.
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Alternatively, an extra data segment may be used for the IMSAM and Omnidex
control blocks. This alternative may be selected by using DBICPEN Mode
Opton 800 when the datz base is opened. This option specifies that ali the
control blocks reside in an extra data segment.

Noie that to open several data bases simultancously vsing Mode Option 800, you
must specify it for each cali o DBIOPEN.
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DBIDELETE

DBIDELETE (Base, Dsgelt, Mode, Status)

Parameters DBIDELETE deletes the current entry from the specified master or detail set.

Base

Dset

Modze

Stapis

Is the name of an array that designates which data base is being
accessed. The first element of the aray must contain the base D
returned by DBIOPEN. (See DBIOPEN for more information about
the base ID.)

Is the pame of an array that contains the lefi-justified name, or the
16-bit number, of the data set being accessed. The data set name may
be up to 16 characiers long or, if shorter, terminated by a semicolon (;)
ora blank {e.g., CUSTOMERS; or ORDER-LINES ).

Contains a single, 16-bit-word integer, which corresponds exactly to
an IMAGE DBDELETE mode value as follows:

1* Normal mode.

Deletes the current entry from a manual master or detail data set,
The IMSAM and Omnidex index sets are updated automatically
to remove the IMSAM key values and Ommnidex keywords
associated with that record.

Mode Options  Aue integer values that are added to the mode value
to elicit the foliowing:

100 IMAGE-only mode. The current entry is deleted. IMSAM and
Omuidex indexes are not changed.

200 Discrete mode. Rereads the current entry and removes the key
values and keyword occurrences associated with that record
without deleting the entry itself.

Is the name of the array used as the Stafus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Stamus word 1 is zero { 0). I Status
word 1 is +888 or 4999, Status word 11 contains the IMSAM or
Omnidex condition word.
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Discussion If a system failure or program abort occurs while deleting a key or an S1 from an
- index set, the index set may not be updated on disk, It may remain as it was
before the attempted key deletion. It is structurally intact, but has an extra key.

.In normal mode, DBIDELETE first deletes the desired entry, then performs any
necessary operations on the associated index sets, Thus, if the abnormal
termination occurred after the entry was deleted but before the index set was
modified, a discrepancy would exist. This situation occurs very rarely and is
casy to correct by performing a DBIUTIL or an ODXUTIL INDEX or BF
(BUILD FAST) operation, as appropriate, on the affected IMSAM key or
Omnidex domain.

Omnidex and ** EXCEPTIONAL CONDITIONS **
IMSAM Condition
Word Values 496 ILCB is damaged or OLCB is damaged.

497 Bad base ID, or data base not opened using DBIOPEN.
4xx Agy other 400 level value: IMSAM internal error,

** CALLING ERRORS **

400 Hiegal mode specified.

402 No current key.

-403 DBIDELETES: of RS indexed details not permitted.

Please see the section on Ervor Messages at the end of this chapter, for more
information about these conditions.
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DBIERROR

DBIERROR (Status, Buffer, Length)

DBIERROR interprets the IMAGE, IMSAM and Omnidex condition words and
places an error message in the Buffer parameter.

Status  Is the name of the array used as the Stamus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Stanues word 1 is zero (). If Stams
word 1 is +888 or +999, Stamus word 11 contains the IMSAM or
Omnidex condition word.

Buffer Is 2 36-word (72 byte) array where the IMAGE, IMSAM or Omnidex
error message is retumed,

Length  Is a 16-bit-word integer containing the byte length of the message, up
to 72 characters.

DBIERROR interprets primary and secondary IMAGE calling errors by calling
the IMAGE DBERROR intrinsic intemnally. All other errors are interpreted
directly by DBIERROR.

IMAGE calling errors are errors and exceptional conditions that result from a cafl
to IMAGE within an IMSAM or Omnidex intrinsic. For example, trying to add
an entry to a data set that is inaccessible to your user class would result in an
IMAGE error. The failing IMSAM intrinsic returns the IMAGE condition word
in Sratus word 1. If DBIERROR is called, it uses DBERROR to interpret that
error.

IMSAM calling emors and exceptional conditions cause Stamus word 1 to be set to
+999. Omnidex calling errors and exceptional conditions cause Staaes word 1 to
be set io +888. Stams word 11 is set to the value that identifies the IMSAM or
Onmnidex error.

For example, a beginning of file ervor for a descending sequential read would
cause an IMSAM exceptional condition; attempling a partial-key retrievalon a
non-IMSAM field wouk] result in an [MSAM calling error.

See the section on IMSAM and Owmaidex Condition Words carlicr in this
chapier for a discussion of primary and secondary IMAGE calls. A listof
IMSAM and Omnidex error codes is included with each intrinsic’s description.
These error codes are also summarized in the Ervor Messuges section at the end
of the chapter.

The IMAGE reference manual should be consuited for IMAGE error codes.
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DBIEXPLAIN

DBIEXPLAIN (Status, Parm)

DBIEXPLAIN interprets the IMAGE, IMSAM and Omnidex condition words
and prins an error message on $STDLIST. At the end of the message, the value
of Parm is displayed after the words, Program Error. Note that Parm is an
additional parameter; it is not 2 component for IMAGE’s DBEXPLAIN.

Status s the name of the array used as the Sfafus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Stafus word 1 is zero {0 ). If Stanes
word 1 is +888 or +999, Siamy word 11 contains the IMSAM or
Omnidex conditior word. ‘

Parm Is a 16-bit-word integer parameter. The value of Parm determines
what happens when there is an error, as listed below.

= § The Program Error <Parm>» message is suppressed. Only the
IMAGE, IMSAM or Omnidex error message is displayed.

<@ The user process is aborted immediately after the Program
Error <Parm> and error messages are displayed.

»0 The Program Error <Parm> and efror messages are displayed,
but the program does not abort.

Note that you can use different values for Parm on different intrinsic calls when
debugging a program. This helps 1o identify which call is causing problems.

IMSAM and Omnidex calling errors and exceptional conditions are explained by
a one or two line textual message, For emors that occur during 2 primary
IMAGE call within an intrinsic, DBIEXPLAIN calis DBEXPLAIN to interpret
the error.

Errors that occur during a secondary IMAGE call within an intrinsic are first
interpreted using DBEXPLAIN. Then the IMSAM or Omeidex internai error
code is printed,

220
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See the section on IMSAM and Omaidex Condition Words earlier in this
chapter for a discussion of primary and secondary IMAGE calls.

OMNIDEX Programmer's Guide 221




IMSAM Intrinsics

Parameters

Intringics

DBIFIND

DBIFIND

{(Base, Dset, Mode, Status, Item, Argqument)

DBIFIND locates a chain head in the master set linked to a defail set by an
IMSAM search item. The search item is specified by the ftem parameter. The
detaif set is specified by the Dset parmmeter.

DBIFIND also sets up pointers in preparation for chained access, and is used
only for an IMSAM key that is also a search item: in a master set.

A chain consists of detaif entries that have the same vailue, specified in lterm, as
the chain head. The chain head may be located by key value or in sorted-key
sequence, based on the Mode parameiér. The Argument parameter contains the
full or partial-key value that is used to locate the chain head in directed retrieval

modes.

Discrete mode access can be used for all sequential and directed retrieval modes
by adding 1000 to the mode value,

Base

Dset

Mode

Is the name of the array used as the Base parameter when opening the
data base. The first element of the array must contain the base [D
returned by DBIOPEN. (See DBIOPEN for more information about
the base ID.)

Is the name of an array that contains the left-justified name, or the
16-bit number, of the data set being accessed. The data set name may
be up to 16 characters long or, if shorter, terminated by a semicolon (;)
or a blank (e.g., CUSTOMERS; or ORDER-LINES).

Is a 16-bit-word integer, as follows:

Directed Modes

1* Same as IMAGE DBFIND Mode 1 Locates the chain head that
exactly maiches the full key value in Argument.

Additional mode values, to which the number of bytes or words in
Argument are added, are listed below with their relational operations:

100 Relop = Find. Locates the first chain head in ascending key
order whose key value equals the value in Argument o the
degree specified. For discrete mode, use 1100,

200 Relop » Find. Locates the first chain head in ascending key
order whose key is greater than the specified key value. For
discrete mode, use 1200.

300 Relop »>= Find. Locates the first chain head in ascending key
order whose key is greater than ot equal fo the specified key
vatue. For discrete mode, use 1300,
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40¢ Relop < Find. Locales the first chain head in descending key
order whose key is less than the specified key value. For
discrete mode, use 1400,

500 Relop <= Find. Locates the first chain head in descending key
order whose key is less than or equal to the specified key value.
For discrete mode, use 1500,

Sequential Modes

These are used only after a call to DBIFIND using a directed mode, to
obtain the next key in sequence.

90 Locates the next chain head in ascending key sequence. The
Argument parameter is ignored.

91 Locates the previcus chain head in ascending key sequence (the
next chain head in descending key order). The Argument
parameter is ignored.

92 Locates the current chain head. The Arglument parameter is
ignored.

Mode Oml_c_:‘ ns

1000 An integer value of 1000 can be added to the base mode value
to specify discrete mode.

Status  Is the name of the array used as the Stams parameter in the IMSAM or
Omaidex procedure cail about which information is requested.

If the cail executed successfully, Stanis word 1 is zero (0). If Status
word 1 is +999, Starus word 11 contains the IMSAM condition word,

Ttem Is an 8 16-bit-word (16 byte) array containing the left-justified name
of the IMAGE search item, or [IMSAM key.

Argumery Passes the full, or partial, key value used to locate the chain head for
directed retrieval modes. Returns the retrieved key value for discrete
moxdes,

Discussion In &ll the directed retricval modes, the length of the key value supplied for the
Argument parameter (entered by the user) may vary from 1 byte up to the full
.defined lengih of the key. The length of this key value, in bytes or words, must
be added to the selected base mode value, ‘

The relational condition sclected by the mode is limited in scope to the specified
key length, The chain head located is the first key valuc that satisfics the relation
to the precision (length) of the value supplied for the Argument pammeter.
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To specify the precision length of the partial key value in the Argument parameter
in words, add the number of words 1o the base mode value. To specify the
precision length of the partial key value in the Argument parameter in bytes, add
the number of bytes to the base mode value and specify the result as a negative
integer.

For example, if a two-character key value like HE is specified for a find using >=
as the relop, the mode value should be 301 for the length in words or 362 for the
length in bytes.

If the length of the key value is equal to the defined length of the IMSAM key,
that is, a full key value, you need not add words or bytes to the Mode.

More examples are inciuded with the DRIGET command description.

Note that if you have an IMSAM key or composite key equal {o or greater than
100 bytes, you must use only the base modes or specify the length in words.

If you try o add a partisl-key length greater than 100 to a base mode value, it
results in the next higher base mode. For example, a base mode of 100 plus a
partial-key length of 102 bytes results in a mode of -202, which is a > retrieval
instead of an =.

Therefore, it is recommended that you use partial-key values oa word boundaries
if you have extremety large IMSAM keys. For exampie, a base mode of 100 plus
a partiai-key value of §1 words resuits in a mode of 151, which yields the desired
retrieval. '

Discrete Mode can be specified by adding 1000 to the base mode value. Some
examples are: 1090, 1091, 1100, 1300 and 1500.

A discrete mode DBIFIND differs from a normal mode DBIFIND in two respects:

1. A discrete mode DBIFIND retrieves the first key value that qualifies
based on the Mode and Argument parameters. It returns that key value to
the calling program via the Argument parameter, overwriting the value that
was used in the call.

A pormal mode DBIFIND also retrieves the first key value that qualifies,
but uses that value in an internal call to DBFIND insicad. A normal mode
DEBIFIND does not alter the Argument parameter.

2. A discrete mode DBIFIND does not internally call DBFIND, but a
normal DBIFIND does. Thes 2 normal DBIFIND locates a chain head and
sets up pointers for chained access (DBIGET Mode 5 ot 6) to the detail set,
but a discrete mode DBIFIND does not.

2-24
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Discrete mode DBIFINDs can be used to retrieve all key values that malch a

IMEAM irtrinsics

partial value entered by a user in an application program. For example, the first

DBIFIND does 2 partial-key retricval, usuatly relop =, to retrieve the first key
that qualifies. Then sequential mode (109G} DBIFINDs are performed to retrieve

subsequent key values in sorted order.

IMSAM Condition  ** EXCEPTIONAL CONDITIONS **

Word Values
pALH
211
213
217
296
07

2xx

Beginning of file.

End of file.

IMSAM tree is empty.

Key not found.

ILCB is damaged.

Bad base ID, or data base not opened using DBIOPEN,

Any other 200 level value: IMSAM or Omnidex internal error or
IMAGE error.

** CALLING ERRORS **

-212

Please se¢ the section on Error Messages at the end of this chapter for more

Tllegal Mode specified.

Data set not an IMSAM detail.

Key value exceeds defined key leagth.
Ttem is not an IMSAM key.

No current key.

information about these conditions.
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Parameters

nrinsics

DBIGET

DBIGET

{Baae, Dsel, Mcode, sStatus, List, Buller, Argument)

DBIGET provides several different methods for retrieving all or part of a record
via an [IMSAM key.

DBIGET also can be used to perform IMAGE Mode 4 DBGETS after an

ODXGET.

Base

Dset

Mode

Is the name of the amray used as the Base parameter when opening the
data base. The first element of the array must contain the base ID
returned by DBIOPEN. (See DBIOPEN for more information about
the base ID.)

Is the name of a 16-word (32-byte) array that contains the left-justified
name or number of the data set to be accessed and the name or number
of the IMSAM key. Note that this differs from the standard IMAGE
Dset parameter.

The data set name must be in the frst 8 words (16 bytes), and the
IMSAM key name must begin in word 9 (byte 17). If the data set
name is shorter than 8 words, it must be terminated by a semicolon
{;)orablank.

If a master set’s search item is the only IMSAM key defined in the set,
the last 8 words (16 bytes) are ignored.

If any IMAGE mode is used, the last 8 words (16 bytes) are ignored.
Is 2 16-bit-word integer, as follows:

IMAGE Modes

1 * Reread. Standard IMAGE DBGET Mode 1.

2* Seral read. Standard DMAGE DBGET Mode 2.

3* Backward serial reasd. Standard IMAGE DBGET Mode 3.
4* Directed read. Standard IMAGE DBGET Mode 4.

5% Chained read. Standard IMAGE DBGET Mode 5.

6 * Backward chained read. Standard IMAGE DBGET Mode 6.
7* Cslculated resd. Standard IMAGE DBGET Mode 7.

B * Primary calculated read. Standard IMAGE DBGET Mode 8.

2:26
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Directed Retrieval Modes

Base values to which the number of bytes or words are added.

108 Relop = GET. Retrieves the first entry in ascending key order
whose key equals the specified key value. For discrete mode,
use 1100, See Note 1 on page .

200 Relop » GET. Retrieves the first entry in ascending key order
whose key is greater than the specified key value. For discrete
mode, use 1200

300 Reiop »= GET. Retrieves the first entry in ascending key order
whose key is greater than or equal 1o the specified key value.
For discrete mode, use 1300,

406 Relop « GET. Retrieves the first entry in descending key order
whose key is less than the specified key value. For discrete
mode, use 1400,

500 Relop <= GET. Retrieves the first entry in descending key
order whose key is less than or equal to the specified key value.
For discrete mode, us¢ 1500,

Sequentiaf Modes

90 Retrieves the next entry in ascending key sequence. The
- Argument parameter is ignored. For discrete mode, use 1090.

91 Retrieves the previous entry in ascending key sequence (the first
entry in descending order). The Argument parameter is ignored.
For discrete mode, use i991.

92 Rereads the current entry. The Argument parameter is ignored.
For discrete mode, use 1092,

Mode Options

1000 A value of 1000 can be added to the base mode to specify
discrete mode.
Stawss  Is the name of the armay used as the Status parameter in the IMSAM or
Omuidex procedure call about which information is requested.

If the call executed successfully, Stamus word 1 is zero ( 0). If Status
word 1 is +999, Stams word 11 contains the IMSAM condition word.

List Is the name of an array that contains an ordered set of data item names
or numbers.

Buffer s the name of the array to which the values of data items specified in
- the LIST array are moved.
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Discusasion

intrinsics

Argument Contains the full or partial key value used to locate the chain head for
ali directed retrieval modes.

DBIGET is used for retrieval on ali IMSAM keys, uanless you are performing a
retrieval on an IMSAM key that is also the IMAGE search item in a master set.
If you want to locate a chain head and perform a chained read, you would use
DBIFIND.

In all the directed retrieval modes, the length of the key value supplied for the
Argument parameter {(entered by the user) may vary from 1 byte up to the full
defined length of the key. The length of this key value, in bytes or words, must
be added to the selected base mode value.

Specify the length of the key value in the Argumens parameter by adding the
mumber of words to the base mode, or adding the number of bytes to the mode
value and multiply the resuit by negative one (-1).

For example, if 2 two-character key value like HE is specified for 3 find using >
as the relop, the Mode is 201 for the length in words or -202 for bytes.

If the Jength of the key value is equal to the defined length of the IMSAM key,
you need not add words or bytes to the Mode.

The scope of the relational condition selected is always limited to the specified
key length. Some examples are:

3 GET the first entry whose key starts with P. Key length is 1 byte and relop
is =, therefore: Mode = -101.

1 GET the first entry whose key is greater than MA in the first two bytes. Key
length is 2 bytes or 1 16-bit-word and relop is », therefore: Mode =-202
or 201.

{1 GET the highest valued key (first in descending order) that is less than ot
equal to RSA. Key length is 3 bytes and relop is <=, therefore: Mode = -1503
(discrete mode, key only),

Note that relop <= finds the first key that meets the search argument and
displays subsequent keys in descending order. The first key is the highest
value in the sequence, for example, a value that is equal to the defined key.

3 GET the first entry whose key is greater than Smith, John ., assuming the
defined key length is 14 bytes.

Key length is 14 bytes or 7 wonds or 0 (full defined length), and relop is >,
therefore Mode = -214 or 207 or 200.

228
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Normal Mode and
Discrete Mode

IMESAM Intrinsics

In normal mode, & data set entry is retrieved and the field values specified in the
List parameter are returied to the caliing program.

In discrete mode, DBIGET retrieves only the key values from an IMSAM B-tree.
No data set entry is accessed. Discrete mode can be used for all sequential and
directed retrieval modes by addiag 1000 to the Mode or base mode value.

In discrete mode, the List parameter is ignored and the retrieved key is returned
to the calling program via the Buffer parameter. It has the following format:

Word  Contents of Buffer parameter.
1.n Key value, where » = key length in words.

If the key is an IMSAM-only key (sot aiso an IMAGE search item), the full key
value is retumed. The full key is the IMSAM key vaiue plus the record’s search
item (for a master data set} or the IMAGE record number (for 2 detail data set),

Only the key is returned for 3 dummy masier with a stand-alone tree.
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IMSAM Condition  ** EXCEPTIONAL CONDITIONS *+
Word Values

310 Beginning of file.

311 End of file.

313 IMSAM tree is empty.

317 Key not found.

396 ILCB is damaged.

397 Bad base [D, or data base not opened using DBIOPEN.

3xx Any other 300 level value: IMSAM or Omnidex internal error or
IMAGE error.

** CALLING ERRORS **

-300 Hegal Mode specified.

=301 Data set not an IMSAM data set.

-302 Key value exceeds defined key length.
-304 fiem is not an IMSAM key.

-305 Image search items require 3 DBIFIND followed by chained
DBIGETs:.

-312 No current key.
-315 Not an IMSAM data base.

Please see the section on Error Messages at the end of ihis chapter for more
information about these conditions.
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DBIINFO
DBIINFO (Base, Qualifier, Mode, Status, Buffer}
DBIINFO provides information about how IMSAM is installed on the data base,
like what fields were specified for IMSAM keyed retrieval.

Parameters Base Is the name of the array used as the Base parameter when opening the

Qualifier

Mode

data base. The first element of the array must contain the base D
returmed by DBIOPEN. (See DBIOPEN for more information about
the baze ID.)

Is the name of an 8-word {16 byte) array that contains & data set name
or nurnber or an IMSAM key number.

In Mode 312, Qualifier is a 16-word (32 byte) array, which contains
an IMSAM data set name ot number followed by an IMSAM key
name or number starting at word 9 {byte 17). See the tabjes which
follow.

Is a 16-bit-word integer that specifies the type of information desired.

DBINFQ can be used with the IMAGE modes and functions almost
identically o the corresponding IMAGE DBINFO call. There are
four { 4 ) additional modes that are used by IMSAM only.

The tables on the foilowing pages list each mode, its purpose, and the contents of
the Qualifier and Buffer parameters,
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mode | PURPQSE qualitier butfer ARRAY CONTENTS COMMENTS
W & |Defines type of date Rem stemant i nagellve, dats Rem
EcoeRs avelinbis  Jname or 1 f+date Hem rumber van be ypdsied or entry
for spacific Hem. inumber coniaining it can 24
added or delaied In
& leant one dats sef.
W2 3 (Descrides specitic) date flem sinmem
dats Aem. futhe: ot 1
humber Laft=justifind and padded
data itsm rame with bianks. If necessary
LJd KR X ZB8
£ for Omnidex
9 | deta type A ; compoaile fisid or
€l for IMSAM
10 | sub-item inngih Gomposite key
1 | sub-tbem count
inlagarn
12 a
3 ¢
Note: A indicates biank
103 »  [ldentilles sl date ] dgnored) ehameni
ey avedlabie in " n i A m aumber of dala
duts base and iterne avaiiabie
type of accass 2 [ data tam number Arrancsd 1 data Harm
supported. ' anged in
number oraer. It peiilive
tend-only access. I
' megative, updats or
modly aceass In st
-+ 1 duta Hem number {nnst one data st
K4 & [idontifes sif duis [dsts st Same as Mods 103 {Same as Mode 103
Heme svailably in [neme or wacep] BIranged in orcer
spacific defa set [number of soCirence In
and typs of date antry)
accans i
suppotied.

Table 2 - 1 DBINFO Mode values
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mode PURPOSE qualifier butfer ARRAY CONTENTS COMMENTS
201 »  [Definse lyps of mte st viamnant
ACCBEE Avainbie name of 1 [tdata em sumber H nagetive, sntiles ki
for npacifie AumDar b mokded or delated,
data sét.
202 & |Dwscribas specific ] daln et sement
date sel. AEME oF
bar 1
num Latt-latiind and sadded
_ | faeiem name with Bianks, If necessary
A
M, A, L
9 at type
A A wdicates blank
W Fantry-ward langth .
1 hineking tactor
M - master with IMBAM B
i2 SAM
MSAM st type A\ Fe date et with
12 7] {SAM anty keye
W Enumber of entries
18 i st
18 word inkagesa
capacity of sel
1w pacty
203 » ] entities sl data dgnored slament
sale avaituiie in ' 1 " | pamsat of Sats
dala Dasw and itoma avaiabia
type of ncoeas 2 [+ aata item sumber Arranged in dats st
14y ] LIE-C A L)
supported.
number ordsr. H positive,
, raad and possibly daks
* Ham upoats acceas.
I nagutlve, medity
2+t ] Hdats item numbee access nliowsd.
204 & |identifes 4l tats | date Hem {Same e Mods 203} {Same we Wode 203)
sals avalubia pames or
et tain the il
spcified duia
Ttem wnd type af
Py ey
supported,

Table 2 - 1: DBIINFO Mode vaiues
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mode PURPOSE qusitfine buffer ARBAY CONTENTS GCOMMENTS
0w | ldantifes patis datn #al eyt

gelined or e OfF 1 N i negaiive, sntrias can
spasified date ey b addad or deleted.
st 2 | asta st number
3 {sesrch item mmber] fepeat for sach path,
It qualitier refers to
4 ] sact liem number masies, sel number is
for detall. 1t gqualifier
minrs 16 detall, sot
iy is for master,
item numbars identify
* Hwems in defaill.
ar -1 date s#l rumbaer Path desigiators
roh it pressnted in crder of
ELE ik - theit appesrence bs
S ¥ ] dort Hem aumbe tha Behema.
Neds: |t aort [tem la zers, none exisis of it is Inmmnl-hio.
A path desigrator is not inciuded it user doss tod
have 2oabss to Senreh ithm,
A0Z » Describes specific | master data slamant
Fala avl, sat name
or mmber 1 lswarch Kem numtier in master sat,
2 o zoro If inaccessibie.
oA
setail oman
date sat OF prisary path
rame 1 | Sule Ham mumber in detall sat.
2 { data ant number Of ralated master sei.

Both are zere M search
lHem [ innconssidis,

Tabis 2 - 1: DBINFO Mode valuss
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mede | PURPOSE Quaiifier butfer ARRAY CONTENTS COMMENTS
wlemant
m Ildlnﬂl‘l” IMSAM MA3AM datn sat Lo R of IMSAM
. ey ams LUPPER ki
] Laye
ASE) o ey 2
it integed katy item pumbe
et | . ’ A Rutrber greuter than
‘ 2000 indicates MSAM
compunite xay
”
nz dentifiss typs of H3I2 Bviem)
IMSAM ey, TASAM dute wet :
lengih of key end fnama LPPER M = 3 for rmaroat master
kny pomponents JCASED of number A * 5| for automatic "
bt iningert masine
IMSAM key name
or itam Mimbar L) 84 Baleh indexing
twginning at 21 No Tranasiate
jheginning 3 kiby fith Dytas) o1 Mo Exciude
word B byl 17}
numbar of
4 componant flelde
compsnsat offaet This is tapsatad for sach
N and langih componen! in the hey
] ' n bytes
”
na Identifies nume of | IMSAM kKey weinant
IMSAM ey, wurnber T nmme af the
' IMSAM ke
COD lor Omnider
- compouite feld
* fype C1 for IMSAM
compasite ey
an idnitifins version | HSAM ik hinant
of intriasice sat l'lt:u ] version of the *g., L0503 mesns
WPPER C intrinsice yarsion 2
or sumber ralesse 5
(18-bH intagen 2 fix levet 3

Table 2 - 1: DBINFO Mods values
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mods PURPOSE quaiifier Durtfer ARRAY COMTENTS COMMENTS
o = na Sgnoted slemant
Information 1 1
rainiing to Loy tdentiier Left-justited ang
[iegging Namm paddet with bisnks,
If necausery.
4
£ data base ls anabled
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O I
1iF usor hae g transaction
7 | transaction Fisg in progress, etherwiee O,
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’
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infarmetion 1if guis bane is enabind
relsting to [LA 1 IR tog Fisg for ILK, atherwise 0.
2 Caiandmr Date a;:“:':‘;:““
3
fima ILR shabdled
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r
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Tabis 2 - 1: DBIUNFQ Mods vailes
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States  Is the name of the array used as the Sratus parameter in the IMSAM or
Cmnidex procedure call about which information is requested.

Word 2 contains the number of words of information returned to the
. Buffer parameter.

If the call executed successfully, Stasus word 1is zero ( ). If Staas
word 1 is +999, Status word 11 contains the IMSAM condition word.

Buffer  Is the name of the array that contains the retumned information.

IMSAM Condition ** EXCEPTIONAL CONDITIONS **
Word Values

596 ILCB is damaged.
597 Bad base 1D, or data base not opened using DBIOPEN.

** CALLING ERRORS **

-501 Dset is not an [IMSAM data set,
-502 Item is not an IMSAM key.
-505 Not an Omnidex keyword field.

Please see the section on Error Messages at the end of this chapter for more
information about these conditions.
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DBILOCK

DBILOCK

{Base, Qualifier, Mode, Status)

DBILOCK locks entries, data sets or the data base, depending upon the Qualifier
parameter, Also locks any Omaidex index sets and IMSAM B-trees associated
with a data set if one is specified by the Qualifier.

Qualifier

Mode

Status

Is the name of the array used as the Base parameter when opening the
data base. The first element of the array must contain the base ID
returned by DBIOPEN. (See DBIOPEN for more information about
the base ID.)

Is the name of an 8-word (16 byte) array that contains a data set
number, a data set name or a set of lock descriptors.

Is 2 16-bit-word integer that specifies the type of locking, as follows:
1 * Base level, unconditional locking.

2* Base level, conditional locking.

3% Set level, unconditional locking.

4 * Set level, conditional locking,

§* Item (entry) level, unconditional locking.

6* ltem (eatry) level, conditional locking.

When a data set that contains Omnidex keyword fields or IMSAM key
Selds is locked, or entries within that data set are locked, af] associated
Omnidex index sets and IMSAM B-trees are aiso locked.

Mode OEtEOns

100 IMAGE-only mode. Locks only the IMAGE daiz sets, leaving
the Omnidex and IMSAM index seis unaffecied.

200 Discrete mode. Locks only the Omnidex and IMSAM index
~ sets, leaving the IMAGE data sets unaffected.

Is the name of the array used as the Stafus pamméterin the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Status word 1 is zero (0 ). If Stzwus
word 1 is +888 or +999, Status word 11 contains the IMSAM or
Omnidex condition word.

2-38
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Discussion

IMSAM Condition
Word Values

IMSAM Intrinsics

A DBILOCK is required before a DBIPUT, DBIDELETE or DBIUPDATE fora
data set that contains any IMSAM key fields or Omnidex keyword fields. All
associated Omnidex and IMSAM index sets are also locked automatically.

If a set specified in the Qualifier parameter is neither an IMSAM not an
Omnidex data set, DBILOCK locks only the set.

** EXCEPTIONAL CONDITIONS **

596 ILCB is damaged.
597 Bad base ID, or data base not opened using DBIOPEN.

** CALLING ERRORS **
-500 [ilegal Mode,
-511 Locks on IMSAM or Omnidex index files prohibited.

Pilease see the section on Error Messages at the end of this chapter for more
information about these coaditions.
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Parameters

Intrinisics

DBIOPEN

DBIOPEN

{Basa, Pasgsword, Mode, Status)

DBIOPEN initiates access to a data base and establishes the vser class aumber
and access mode for all subsequent data base access.

Base

[s the name of a 16-bit-word array containing a string of ASCH
characters. The string must consist of a pair of blanks followed by a
left-justified data base name (maximum 6 characters) and terminated
by a semicolon (; Yorblank { ), forexample, SALES;. If the data
base is successfully opened, IMAGE replaces the pair of blanks witha
value called the base ID. The base ID uniquely identifies this access
path between the data base and the process calling DBIOPEN. In all
subsequent accesses 10 the data base the first word of Base must be
this base 1D, therefore, the array should not be modified.

Password Is the name of 2 16-bit-word array that contains a left-justified string

Mode

of ASCII characters consisting of an optional password foliowed by an
optional user identifier.

Is a 16-bit-word integer from 1 to 8, identical to IMAGE’s DBOPEN
modes,

1* MODIFY with enforced locking. Allow concuirent modify,
2* UPDATE, allow concurrent update,

3* MODIFY exclusive.

4* MODIFY, allow concurrent read,

§* READ, allow concurrent access in Modes 1 or 5.

6 * READ, ailow concurrant access in Modes 6, 2,4 or B,

7* READ, exclusive.

8% READ, allow concurrent read.

Ia addition, a mode option may be specified by adding its value to the
access mode value. The mode options are as follows:

Mode Options
Added to the base mode vaiue to elicit the following

100 Allows deferred update of the Omnidex indexes. Used with base
Mode 3 or 4 oaly for data base updates, with base Mode 6 for
document keywonding,

2-40
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Version 2.05 800 Maintajns the Omnidex Local Control Block {OLCB) and the

- IMSAM Local Control Block (ILCB) in an extrs data segment,
instead of the DL-DB area of the stack. For exampie, if Mode
Option 800 is desired with an access mode of 1, 2 DBIOPEN
Mode 801 would be used.

If this option is desired for one DBIOPEN call, it must be
selected for all other DBIOPENSs performed by the same process.
Sec the next page for more information,

Status  Is the name of the array used as the Stafus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Stanes word 1 is zero ( 0). If Status
word 1 is +888 or +999, Srams word 11 contains the IMSAM or
Omnidex condition word.

Discussion When DBIOPEN opens a data base in Modes 1, 2 or 4, it actually opens it twice,
This permits OMNIDEX to interrogate data sets without affecting the currency of
the primary daia base.

The following table illustrates the mode values of both the primary DBIOPEN
and the secondary DBIOPEN performed on the dala base,

Primary DBICPEN Mode Vatue Secondary DBIOPEN Mode Vaiue
3

none
nonet
]
none*
none*
nane*
none*

o0 |~ o jon fe oo jro |-

* Mode 3 is Tor exciusive access to the data basa, See DBIUPDATE for
special considerations. Modies 5-8 are read only.

OMNIDEX, Programrmer's Gukie 2-41




IMSAM Irtringics imrinsics

DBICPEN also crestes two local control blocks, an ILCB for IMSAM and an
OLCB for Omnuidex. These local control blocks, which contain information from
the IMSAM rootfile, reside in the virtual memory of the onter block of the -
executable library.

In Version 2.058, the [LCB and OLCB reside in the DL-DB area of stack. £ the
data base is opened in Mode Option 80O, however, the HLCB and OLCB resides
in an extra data segment. Mode 800 must be used for Pascal, FORTRAN 77.
COBOL. 85 and Business BASIC. See Mode Option 800, discussed earlier, for
motre details.

Mode Option B0G must be specified in all DBIOPEN calls if multiple DBIOPENS
are performed and the option is desired for any of the opens. This is because the
controi blocks may reside in the stack or in an extra data segrnent, but not in both
places simulianeously.

V/3000 uses the DL-DB area of stack for a forms Buffer and other purposes.
IMSAM and Omnidex are compatible with V/3000 in the way they use DL-DB,
despite whether a VOPENFORMF or DBIOPEN is performed first, However, if
a program serially performs several DBIOPEN and DBICLOSE calls, you should
use VOPENFORMF to open the V/3000 forms file before the first DBIOPEN.
This allows DBICLOSE to contract the stack after the IMSAM and Omnidex
control blocks have been deleted,

By default, word 11 of DL-DB must always be reserved for OMNIDEX if option
800 is used. This reserved word can be changed to another location using the
CONFIG command and CHANGELINK option in DBINSTAL, Sec the System
Resource Considerations section of the Appendix for more information.
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Mode Option 100
Deferred Update

IMSAM Intrinsics

If you open a data base using Mode Option 100, the updating of the Omnidex
indexes is deferred while you perform adds, modifies or deletes (using DBIPUT,
DBIUPDATE or DBIDELETE). IMSAM indexes are still mainiained with each
call to DBIPUT, DBIUPDATE or DBIDELETE.

Because you can use Mode Option 100 with IMAGE Mode 3 or 4, you can
perform a DBIOPEN Mode 103 or 104 to defer updating. You can also defer
updating by using the ODXUTIL SET DEFER command, followed by a
DBIOPEN Mode 3 or 4. You must use DBICLOSE Mode 1 to close the data
base,

If you use Mode 104, other users can access the data base in read-only mode
(Mode 6). Still, Mode 103 for exclusive access is recommended, because you
can then call IMAGE's DBCONTROL Mode 1 to use deferred puts. This means
adding records is much faster than Mode 1 on detail records and on master
records in data sets with integer s¢arch ifems.

No other user can access the data base with write access once you begin the
deferred update. Also, write access will not be granted to DBIOPEN unti the
deferred transactions have been posted using the update command in ODXUTIL.

If you need to perform deferred updates on more than one domain, you must firsi
update one domain by performing the ODXUTIL UPDATE. Then, access the
data base again 10 updaie the next domain by performing another ODXUTIL
UPDATE.

Multiple deferred updates can be performed on one Omnidex domain without an
intervening ODXUTIL UPDATE. When these are performed, they append to the
existing UNLOAD fiies. Multiple defetred updates can be initistedvia
DBIOPEN Mode 103 or 104, via the ODXUTIL SET command, ora
combination of the two.

You can concurrently perform deferred updales on mose than one data base in the
same group only if you file equate the files that were created by the deferred

update.

These files, ODXUFO1 and ODXUF02, are created automatically during the
deferred update. ODXUF01 holds the keywords from adds and updates.
ODXUFO2 holds the keywords from deletes. Each holds up to two million

keywords,
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If the ODXUTIL update aborts, you can do one of two things:

3 Restore the data base from tape, file equate ODXUF01 and ODXUF02 to a
larger size and start the deferred update again.

2 Perform an ODXUTIL INDEX or BF operation on the domain that was being
updated.

To defer the keywording or unkeywording of external documents in a document

management application, opea the data base in Mode 106, Opening a data base

in Mode 106 is useful for indexing document management data bases, because it
speeds up the process by & factor of five.

Deferred updates can take longer than an INDEX operation. A INDEX processes
one million keywords per hout. A deferred update must sort each ODXUFO# file,
copy, erase and sort the XODX set, merge the records from ODXUFO# with
XQODX’, and add keywords to the ODX set and the range set.

A deferred update is best if QDX changes little and the keyword chains are long
{i.e., the number of keywords modified is small, but the number of occumrences is
large). For example, a deferred update would be useful if you were changing ail

the occurrences in a STATUS field from N o Y.

A deferred update is slow if you change almost all keywords with a low number
of occurrences. For example, a deferred update would be slow if the
modifications were unique.

Also, the IMAGE update portion of 2 deferred update can be slow if you are
performing updaies on an RS detail set.

** EXCEPTIONAL CONDITIONS **

No IMSAM rootfile IMSAM-ROOTFILE set is empty).
Rootfile corrupt.
Deferred update must be completed using ODXUTIL.

IMSAM has expired (IMSAM error message.} or
Omnidex has expired. (Omnidex error message.)

Insufficient stack space for ILCB or Insufficient stack space for
OLCB.

IMSAM-ROOTFILE not accessible (bad password).
IMSAM rootfile partially erased.

LOADPROC failure. (IMSAM error message.) or
MAXDATA o small, (Omnidex error message.)

288 & B8 88
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931
932

949
951
952
977
991
Ixx

IMSAM Intrinsics

Cannot create file ODXUFGx.

Unload file BF/recsize is wrong.

Insufficient space in the extra data segment for JLCB,
Excluded words list is damaged.

Maximum number of extra data segments exceeded.

Not enough virtual memory for Omnidex extra data segment.
Not a Version 2.05/2.06 rootfile; reinsiall IMSAM.

DL arca contention with another subsystem.

Any other 900 level value: IMSAM or Omnidex internal error or
IMAGE error,

** CALLING ERRORS **

-911

-912
914

Picase see the section o Error Messages at the end of this chapter for more

Option 100 requires exclusive update access (Mode 3 or 4).
Mode Option 800 must be elected in the first DBIOPEN.

Call Conversion Library is not a current version.

information abqut these conditions.
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DBIPUT

DBIPUT

(Base, Dset, Mode, Status, List, Buffer)

DBIPUT adds an entry to the specified data set, placing the data that is in the
Buffer parameter into the fields specified by the List parameter.

Parameters Base

Dser

Mode

Status

Is the name of the array used as the Base parameter when opening the
data base. The f{irst element of the array must contain the base 1D
returned by DBIOPEN. (See DBIOPEN for more information about
the base [D.} '

Is the name of an armay that contains the left-justificd name, or the
16-bit number, of the data set being accessed. The data set name may
be up to 16 characters long or, if shorter, terminated by a semicolon (;)
orablank (e.g. CUSTOMERS; or ORDER-LINES ).

Is a 16-bit-word integer, as follows:

1* Nommal mode. Adds an entry to a menual master or detail daa
set. Any IMSAM or Omnidex index sets associated with the
entry are updated automaticaily.

Mode Options

An integer value which when added to the base mode elicits the
following:

106 IMAGE-only mode. IMSAM and Omnidex indexes are
bypassed.

200 Discrete Mode. Indexes the IMSAM key fields and Omnidex
keyword fickds for an entry without adding the entry itself. An
at-sign (@) item list must be used or all fields must be specified
in set definition order.

Is the name of the ammay used as the Status parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Statis word 1 is zero ( 0). 1 Stanes
word 1 is +888 or +999, Stquis word 1] contains the IMSAM or
Omnidex condition word.

248
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List Is the name of an array that contains an ordered set of data item
identifiers, which can be names, numbers, or an at-sign ( @ ) fora full
list. :

- For any daia set that contains Omnidex keyword fields, a full list (@)
or the equivalent {all item numbers or names in set definition order)
must be used. The only exception 1o this is that 2 set in a domain with
a transparent [D need not use an @ item list. This means that a setin
a domain that uses the TR option or a detail that uses the DR option
need not use an @ item list.

Buffer  Is the name of an array that confains a record to be added.

DBIPUT automatically assigns the values for an Ompidex ID/SI in sequential
order if the field for the Omnidex ID is initialized to zero (0 ) in the Buffer
parameter of DBIPUT. DBIPUT tries to reuse an Omaidex [P from the free ID
list if a negative value, -1 for example, is used. DBIPUT always assigns the
values for the Omnidex ID itself if an ajternate {ield (a ficld other than the master
search item) is used for the Omnidex ID.

if IMAGE-only DBIPUTS are performed, the Omnidex ID/S! is not assigned
autornatically by DBIPUT, and the next-availadle ID is not incremented. This
allows you to Joad data that has the Omnidex ID values already assigned. Nole
that you must then perform an ODXUTIL INDEX or BF to load the values into
the indexes.

If a system failure or program abort occurs while you are adding s key toa
B-tree, the tree biock may not be updated on disk. It may remain as it was before
the attempted key addition. It is structurally intact, but it is missing a key.

In normal mode, DBIPUT first adds the desired entry, then performs any
necessary operations on the associated index sets. Thus, if the abnormal
termination occurred after the eatry was added but before the index was
modified, a discrepancy would exist,

This situation occurs very rarely and is easy to correct by performing a DBIUTIL
or an ODXUTIL INDEX or BF (BUILD FAST) operation, as appropriate, on the
affected IMSAM key or Omnidex domain.

OMNIDEX Programmer’s Gulde 2-47



IMSAM intrinsics

intinsics

Omnidex and ** EXCEPTIONAL CONDITIONS **
IMSAM Condition
Word Values 130 Number of tree levels exceeds maximum,
141 IMSAM tree data set is full.
196 [LCB is damaged or OLCB is damaged.
197 Bad base ID, or data base not opened using DBIOPEN.
** CALLING ERRORS **
-100 Nlegai Mode specified.
-101 An @ item list is required in discrete mode.
-111 Omgridex 1D cannot exceed next available ID.
-112 An @ item list or the equivalent must be used.
-113 Omunidex ID cannot exceed 8,388,607,
-114 Omnidex ID must be greater than 0.
-115 ID cross reference set is full.
-116 ID cross reference set is corrupt,
-117 Maximum chain length for detail with RS indexing is 255.
119 Deferred updates restricted o one domain.
Please sce the section on Error Messages ai the end of this chapter for more
information about these conditions.
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DBIUNLOCK

DBIUNLOCK (Base, Dset, Mode, Status)
DBIUNLOCK releases ail locks set by previous calls to DBH.OCK,

Parameters Base Is the name of the army used as the Base parameter when opening the
data base. The first element of the array must coniain the base ID
returned by DBIOPEN. (See DBIOPEN for more information about
the base ID.)

Dset Is ignored.
Mode  Must be a 16-bit-wond integer value of 1.

Stams s the name of the amay used as the Stafus parameter in the IMSAM or
Omnidex procedure cail about which information is requested.

If the call executed successfully, Stanus word 1 is zero (€ ). If Status
word 1 is +888 or +999, Status word 11 contains the IMSAM or
Omnidex condition word.
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DBIUPDATE

DBRIUPDATE (Base, Dset, Mode, Status, List, Buffer)

: DBIUPDATE updates the current entry in the specified data set, placing the data
that is contained in the Buffer armay into the ficlds specified by the List parameter.

Parameters Base

Dset

Mode

Status

List

Buffer

Is the name of the array used as the Base parameter whea opening the
data base. The first ciement of the array must contain the base ID
returned by DBIOPEN, {See DBIOPEN for more information about
the base [D.)

Is the name of an array that contains the left-justified name, or the
16-bit number, of the data set being accessed. The data set name may
be up to 16 characters long or, if shorter, terminated by a semicolon ;)
ot a blank (e.g., CUSTOMERS; or ORDER-LINES ).

Is a 16-bit-word integer value of 1. It updates the current entry, then
updates the IMSAM B-trees and Omnidex index sets as necessary.

Mode Options

A value of 100 can be added to the base Mode value o specify
IMAGE-only mode. This updates only the IMAGE data sets, leaving
the Omnidex and IMSAM index sets unaffected.

Is the name of the array nsed as the Stafus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Status word 1 is zero (9 ). If Status
word 1 is +888 or 4999, Starues word 11 contains the IMSAM or
Omnidex condition word.

Is tke name of an amray that contains an ordered list of data item
identificrs; these can be either rames or numbers.

If you use * for the item list, and the data base was opened in Mode 3
for exclusive access, the current list is changed to an @ item list by
the update, because a second open could not be performed.

Is the narne of an array that contains the data item values to be added.

2-50
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IMSAM intrinsics

DBIUPDATE must be used to update data sets containing IMSAM keys or
Omnidex keyword fields. It is therefore recommended for updates on all data
sets. IMAGE search items cannot be changed by DBIUPDATE.

When the data base is opened in Mode 3, for exclusive access, a DBIUPDATE
partial list is upgraded to an @ list automatically to effect the synchronization of
the Omnidex and IMSAM index sets,

** EXCEPTIONAL CONDITIONS **

696 ILCB is damaged or OLCB is damaged.
697 Bad base ID, or data base not opened using DBIOPEN.

** CALLING ERRORS **
611 Alternate ID Field cannot be modified.

Please see the section on Error Messages at the ead of this chapter for more
information about these conditions.
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Omnidex Intrinsics
ODXFIND
ODXFIND (Base, Dset, Mcde, Status, Field, Keywords)

Parameters

Qualifies a number of Sls, IMAGE record numbers, or keywords depending on
the way Omnidex has been installed (SI-domain, DR-domain or RS field option},
and the Mode value used.

Base

Dset

Mode

Is the name of the array used as the Base parameter when opening the
data base, The first element of the array must contain the base [D
returned by DBIOPEN. (See DBIOPEN for more information about
the base [D.)

Is the name of an array that contains the left-justified name, or the
16-bit number, of the data set being accessed. The data set name may
be up to 16 characters long or, if shorter, terminated by a semicolon (;)
or a blank (e.g., CUSTOMERS; or ORDER-LINES).

Is a single, 16-bit-word integer. Modes 1, 2 and 30 are used before an
ODXGET; Modes 10 and 11 are used before an ODXGETWORD
intrinsic call,

1  Retumns the number of qualifying Omnidex ID values.

2  Returns the number of quaiifying Omnidex ID values and
releases the stack used (recommended with V/3000).

3  Enables the parsing of literal and parenthetical operators in the
Keywords parameter, When Mode 3 is specified, the keyword
list must be terminated by a semi-colon ;).

10  Returns the nomber of qualifying keywords within the singie
range or generic value specified and sets a pointer to the first
qualifying keyword,

11  Sets a pointer {o the Grst qualifying keyword, as in Mode 10, but
does not return a qualifying count.

30 Converts the results of from record specific retrieval to record
complex. The list of qualif-ing [Ds is compacted, since multiple
occurrences of any S1 are reduced to a single occurrence, and
record number information is discarded.

2.52
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Mode Oetions

To select mode options, add their values, individually or combined, to
ihe mode value. For example, Mode 301 specifies a Mode 1
ODXFIND with Mode Options 100 and 200 epabled.

100  Enables CTRL-Y interrupts during ODXFIND,
200 Disables block mode during ODXFIND.
(300) Combines Mode Options 100 and 200,

400 Disables the back-out feature on ODXFIND calls that qualify no
Ds.

(700) Combines Mode Options 100, 200 and 400,

Is the name of the array used as the Status parameter in the IMSAM or
Omnidex procedure call about which information is requested.
Information is returned as foliows:

Word Contenis of Status Armay

1 IMAGE condition word is zero ( 8 ).

2-10 Zeo (0,

11 Omnidex condition word is zero ( G).

12-13 Number of qualifying IDs (Modes 1, 2 and 30} or
number of qualifying keywords (Mode 10).

14-15 Not used.

16-21 Contains the first 12 characters of the keyword that

caused a calling error (if the call was wnsuccessful
because of an incorrect word in the Keywords
parameter.)

If Status wond 1 is non-zero, Stakey word 11 contains the Omnidex
condition word. DBIERROR or DBIEXPLAIN can be called to
interpret the error. See the Omnidex Condition Word Values section
at the end of this intrinsic description for a list of error numbers and
their corresponding emor messages.
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Field Is the name of az 8 16-bit~word (16 byte) array containing the
left-justified name or 16-bit integer itern number of a keyword feid
within Dset.

All records that contain the keywords specified in the Keywords
paramater for this field qualify. If this feld was grouped with others
during instailation, all the records that contain the specified keywords
in this field or any other field in the group qualify.

Keywords Is the name of an array containing a list of keywords or partial
keywords separated by a plus sign ( + ), comma (, } or a comma
immediately followed by a minus sign (- ).

These symbols represent the Boolean operators: OR (+), AND () and
AND NOT (,-).

The list of keywords must be terzninated by 2 semicolon (; jora
blank ( ). Blanks embedded in a list terminate the list prematurely,
unless they are enclosed in quotes, or Mode 3 has been specified.

Modes 1 & 2 are used in preparation for calls to ODXGET. ODXFIND Mode 1
ot 2 qualifies record complexes, documents ot individual detail records based on
a list of keywords, then retumns the qualifying count. Record complexes are
identified by the Omnidex search item (SI) in the specified data set. Individual
detail records are identified by record number if detail record (DR) indexing is
used, or by Sl value and record number if record specific (RS) indexing is used.
Documents are identified by the search item of the associated catalog set. These
identifiers are called Omnidex IDs.

Mode 3 is used to parse the Keywords list before 2 search, and the subsequent
cali io ODXGET. Mode 3 works like Mode 1, but enables a user to refine a
search through enhanced parsing iogic.

2-54
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ODXFIND Mode 3 supports parsing operations which enable you fo:

O Use literal operators (e.g., and, or, not and thru) and spaces (for AND)}ina

keyword list.

& Override the precedence of Boolean operations through parenthetical nesting
(e.g., (SOFTWARE AND CONSULT@) OR CONTRACT@)

2} Search on JDATE, ASKDATE and PHDATE fields without having to translate
keyword search values into the correct date format.

Each of these parsing enhancements are described bejow.

Literal ODXFIND Made 3 parses the foliowing strings into equivalent,
Operators standard Omnidex operators. Each operation is listed with the
current operaior in parentheses, and the acceptable literal values,
Literal vaiues are not case sensitive.
Operator | Current Token Egquivalent Tokens
and or #and#
and . Also, blanks between keywords
Boolean are parsed as AND operators. |
not 2 not or ¥not#
or * of of #or¥
Rangs to : thru or .. of to
\ equal to nfa = Oreg
gmmm:n or n/a >= Or ge
Relastional | greater than n/a > or gt
mﬂf" va <= or le
less than na < of

Parenthetical Parenthetical operators can be used to override the precedence of

Operators

Boolean operations. For exampie, all OR operations are
performed before AND operations. I you wanted to search for
all the software consuitants and systems enginecrs, your
keyword list would look like this:

(SOFTWARE and CONSULTR®) or (SYSTEM and ENGINEER)

Without the parentheses, ODXFIND would scarch for records
with the keywords CONSULT@ or SYSTEM, and SOFTWARE
and ENGINEER.
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Quotes can be used around a keyword value (o prevent it from

being parsed.

A new function, %DATE, supports searches on ASK® and
MANMAN® date ficlds, and PowerHouse JDATE and
PHDATE date fields. %DATE can be entered as a keyword in a
keywond list using the following syntax:

SDATE{date,order, type}

Each of the parameters are discussed beiow:

date This represents the date value on which you
are scarching. For example, 900509 or
050990

order This represents the order of the date value.

The acceptable values for order are:
YYMMDD, MMDDYY and DDMMYY.
If no value is entered, order defaults to
YYMMDD. This parameter is positional
and muost be delimited by commas, as in the
exampie below.

type This represents the type of date fieid on
which you are searching. Acceptable values
are: ASKDATE, PHDATE and JDATE .

A sample search asing the ZDATE function might be:

TRANS~DATE? SDATE(890%30,,ASKDATE) 1ADATE(900101, , ASKDATE)

The order was not specified because the date values were in the
YYMMDD default order. Because the TRANS-DATE field is in
ASKDATE forrnat, the type was specified as such. The entire
%DATE expression is treated as a keyword, which is why there
is a %DATE expression on either side of the range operator.

In Mode 16 or 11, the list must contain only one partial keywond or a keyword
range immediately followed by a semicolon (;) or blank . This partial keyword or
keyword range defines a list of keywords that may be retrieved one at a time
wsing ODXGETWORD.

ODXFIND Mode 10 or 11 finds ali the keywords that match a partial keyword
vziue or fall within the range of two keyword values. These modes are used
before retrieval of those keywords using ODXGETWORD. In Mode 10, the
number of qualifying keywords contained within the generic/range specification

is also returned.
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For example, DATADEX calls a Mode 10 ODXFIND when a user enters a
exclamation point (1) followed by a partial keyword or a keyword range at a
prompi for Omnidex keywords,

ODXFIND Mode 30 can be used afier a record specific retrieval on an RS
keyword field to compact the list of record numbers into 2 list of Omnidex SE
values, effectively converting individual records into record compiexes.

The Keywords parameter supports the following operations:

Ranges Akeyword range may be specified by entering a starting value, 2
colon and an ending value, Either the starting value or the
stopping value is optional, '

The syntax is:
[Start] : [Swp]

Start.Stop Means all keywords from Start through Stop
Start: Means all keywords greater than or equal to Stan
Stop Means all keywords less than or equal to Stop.

When Mode 3 is used, the operators thru, .. and to can be used
in place of the colon.

If the Start and Stop values are numbers and the field isa

~ chamacter field (IMAGE types U, X and Z), they must contain the
same number of digits. A numetic ordeting is used to determine
the [ist.

If either vaiue is non-numeric, the values need not contain the
sarne number of characters, and an alphanumeric ordering is
used. For example, ASCH values like 123, 12BA, 12/22, 123.5
and 12.3 fail within the alphanumeric range 110:1304A, but only
123 and 123.5 fall within the numeric range 110:130.

ASCH ranges also can be generic (partially specified), by
appending an at-sign (@) to a partial Start or Stop value.

ASCII ranges must have the same number of characters in the
start and stop values. A range of 130:3000 would return the
error message Start and stop values must bave the same
number of digits. The renge could, however, be specified as
130:999+1000:3000,
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Relational operations can be performed either by cailing
ODXFIND in Mode 3, or by combining open-ended range
operations with Boolean operations.

{a Mode 3 calls, any of the following reiational operations can be
performed using one of the tokens listed:

¢qual to = OF eq.
greater than » or gt
greater than or equal to >z Of ge
less than <orlt
less than or equal to <= or le

Relational operations afso can be performed by combining
open-ended range operations with Booiean operations using the
following syntax. Note that vaiue represents a keyword value:

equal to value
greater than value:, -value
greater than or equal to value:

less than wvalue, value
less than or equal to value

Keywords also tmay be generic (partially specified), by
appending an at-sign (@) 10 3 partial keyword. @ is a wild card,
s0 a generic keyword covers all the words or values that begin
with the same characters. For example, MANAG@® includes
MANAGE, MANAGER, MANAGING, etc.

Samelist Records from prior retrievals can be gualified by using either of two
operations. The simplest is the Samelist operator (* ). After an
ODXFIND has been performed, you can use the Samelist operator to
start with the most recently qualified tist of IDs. You can then further
qualify the list, add to it or subtract from it by specifying additional
keywords.

Samelist AND ( *, ) qualifies the list further based on the additional
keywords. Samelist OR ( *+ ) adds the IDs qualified by the
additional keywords to the list. Samelist NOT ( *. ) limits the list by
subiracting the IDs qualified by the additional keywords,

258
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The second opetation employs external ID files created by
ODXTRANSFER. To select records using [Ds qualified from
one or more previous ODXFINDS, including selections in
another data base, ODXTRANSFER Mode 201 must Frst have
been used to transfer the IDs to an external file. The file can
then be specified in an ODXFIND by placing the file name,
preceded by §, in the keyword list. The file name is a functional
replacement for a keyword and follows the same syntactic rules.
ODXTRANSFER is discussed later in this chapier.

The Soundex operator (! ) is used fo specify a phonetic, or
Soundex, search on a designated Soundex Field by appending it
10 the keyword(s) in question. When used on any field other
than a Soundex fieid, or a group where the Soundex field is not
specified as the first item in the Jtemlist, error message -224, Not
8 Soundex Field is retumed.

Muitifind operations are used to continue ODXFIND scarches
across Omnidex domains, even if the target domain is in another
datz base.

In Multifind, keyword values from records that qualified in a
previous ODXFIND can be used to qualify records in a second,
target, domain. The keyword values used in a Multifind search
can be supplied either from memory, or from an external file,

For a Mulitifind search to use values supplied from memory,
they must be SI vajues returned from a previous CDXFIND.
When a Muitifind is using SI values returned from a previous
ODXFIND, aun ampersand ( & } in the Keywords parameter is al]
that is required to supply the SI valves from memory.

When Muitifind uses search values that have been written io
an external file, the file is passed through the Keywords
parameter preceded by an ampersand { & ). For example, the
Keywords parameter would contain &filename, where filename
represents the aame of the external file containing the search
values. For more information about creating files for Multifind
searches, see the ODXTRANSFER section of this chapter, or
the XFER OMNIDEX command in the DATADEX manual.

Multifind requires that the targer Licld in the target data set is an
Omnidex key. The name of the target ficld for s Multifind
search is passed via the Field parameter, as in any ODXFIND.
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The Multifind operator { & ) must be specified as the first
character in the Keywords parameter. Any keywords or
operations that foliow a Multifind operation (& or &filename)
are ignored.

ODXFIND requires stack space to manipulate the qualified IDs during the
Omnidex retrievai. For information on stack size considerations, see the
Programming Considerations section of the Programming chapter, and the

Appendix of this guide.

See the OMNIDEX command in the DATADEX Reference Guide for more
information about ODXFIND retrieval operations,

If 2 keyword in the keyword list does not exist for the specified Omnidex field or
group, no entries quaiify unless the ron-existent keyword is combined with other
keywords that do exist via an OR operation. Otherwise, error 217, No entries
contain <keyword> is returned.

Even if al! keywords in the list exist, no entries may qualify, depending on the
Boolean conditions specified in the list. For example, if both A and B exist, but
not it the same record or record complex, no eniries are selected. Here, Status
word 1 would be set to zero { & ) to indicate a successtul call, while Sfatus words
12.13 would return a qualifying count of 0. This is consistent with an IMAGE
DBFIND, which succeeds if the specified search item exists, even if the chain
count is zero ( 0 ).

This has implications for error checking in programs. Following an ODXFIND,
your program must check for a non-zero Status word and perform error
processing. It also must check for a qualifying count greater than zera {0 ). If
the qualifying count equals zero ( 0 ), it should display a message saying No
entries qualify and re-prompt for keywords. See the COBODXS.DEMO.DISC
program for an example of error processing.

When a keyword list returns a qualifying count of zero ( 0 ), ODXFIND
automatically backs out to the previous list of qualifying [Ds. An interactive user
can thea try diiferent selection criteria, or skip the field and proceed to another
field, if & multi-ficld selection is being done.

In batch mode, howevar, reprompting is not possible, and 2 failed selection
should generally not be backed out. Mode Option 400 may be specified lo
disable the back-out feature.

260
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Omnidex Condition ** EXCEPTIONAL CONDITIONS »**

Word Values

201
212
213
217
296
297

CTRL-Y interrupt.

Stack overfiow: Control buffers,

Too many keywords i list.

No entries contzin keywaord,

OLCB is damaged.

Bad base ID, or data base not opened using DBIOPEN

** CALLING ERRORS **

-201
202

Keyword is an excluded word.

llegal ODXFIND mode.

Data set is not an Omnidex set.

Hiegal use of NOT operator.

Bad keyword list.

Keywords must start with an aiphanumeric character or decimal point.
Start and stop values must have the same number of digits.
Bad item name specified.

Item is not arn Omnidex keyword field.

Only one geaeric keyword or one keyword range permitted.
List must contain a generic keyword or keyword range.
Samelist not allowed in discrete modes (10 and 11).

Not an Omnidex database.

Generic keywords not allowed on binary fields.

Keyword contains & non-numeric character.

Missing keyword in the list,

Unmatched quote.
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-220 Missing terminator (semicolon or biank).

221 Start and stop values must have the same sign.

=222 Split retrievals not allowed with Samelist. OR

-223 Dset must be the same as in previous RS retrieval.

-224 Not 3 Soundex feld.

-231 Not an ODXTRANSFER ID file.

-232 Multifind cannot reference an ODXTRANSFER ID file.
-233 File record size exceeds max keyword size.

Plcase see the section on error messages at the end of this chapter for more
information about these conditions.
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ODXGET
ODXGET (Base, Mode, Status, SI-List, SI-Count)
ODXGET moves oae or more Omnidex Sls (search items) or record numbers
into the S/-List parameter in preparation for a DBGET,
Parameters Base Is the name of the array used as the Base parameter when opening the

Mode

data base, The first element of the array must contain the base [D
returned by DBIOPEN. (See DBIOPEN for more information about
the base [D.)

Is a single, 16-bit-word integer (0 - 4) that indicates the type of

. retrieval and the pointer movement,

¢  Rewind. Resets the pointer. The pointer is reset to the beginning
of the list if the next operation is a forward read or spacing
(Mode 1 or 3). The pointer is set at the end of the list if the next
operation is 2 backward read or spacing (Modes 2 or 4). If the
previous ODXFIND was performed on a record specific field,
Status word 16 contains the value -1, Otherwise it contains 0.

1  Forward read. Reads the next SI-Count Sis, or IMAGE record
numbers (R#s) for DR detail sets, into the SI-Lisz array, and
updates the internal pointer.

2  Backward read. Reads the previous S/-Count Sls {or R#s) into
the SI-List array and updates the internal pointer.

3 Space forward. Moves the pointer forward by the integer count
specified in S/-Count. Does not return any Sis or R#s,

4  Space backward. Moves the pointer backward by the count
specified in SI-Count, Docs not return any Sis or R#s,

Mode ions

In addition, there are mode options that are used for record specific
(RS) retrievals. They are specified by adding the mode option vaiue
to the base mode value, For example, ODXGET Mode 11 performs a
forward read for a retrievai after an ODXFIND cnan RS Geld ina
detail set.

10 Returns the record number instead of the search item. Applies to
RS keyword fields in detail sets only.

20 Retums the search item and the IMAGE record number. Applies
to RS keyword fields in detail sets only.
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Stanes

Si-List

SI-Count

fntrinsics

Is the name of the array used as the Stqaus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, Staius word 1 is zero ( 0), and the
contents of the Status array are:

Word Contents of Stems armay

1 IMAGE Conditioa word is zero ( 0).

2-10 Not used.

11 ~ Omnidex condition word is zero ( 0).

12-13 ‘Number of Sls or record numbers returned in
Si-List for Modes 1-4. Number of qualifying IDs
for Mode 0.

14 Search iiem length, in 156-bit-words.

15 Current Omnidex data set aumber.

16 Contains the value -1 if the previous ODXFIND was

performed on 2 record specific detail field; otherwise
contains zero { 0).

17-21 Not ased.

If Status word 1 is +888, Status word 11 contains the Omnidex
condition word. Call DBIERROR or DBIEXPLAIN to interpret the
error. See the Omnidex Condition Word Values section at the end of
this intrinsic description for a list of error numbers and their
comesponding error conditions.

Is the name of an array into which the requested IMAGE Sls are to be
moved. The array must be defined as binary or ASCIL depending on
the data type of SIs to be returned, and large enough to hoid the
aumber of Sis specified by SI-Count.

Is a single, 16-bit-word integer count of the number of Sls that are to
be moved into the Si-List. The allowed range is from 1 to 4096. If
SI-Count exceeds the number of iDs remaining in the Omnidex
internal list from ODXFIND, only the remaining SIs are returned. If
no IDs are left 10 be moved, an error is returned. In any case, Status
words 12-13 contain the number of SIs moved.

In Mode 3 or 4, Si-Count specifies the number of 5l positions the
pointar is to be moved forward or backward. This number can be
between 1 and 32,767, If the requested SI-Count would move the
pointer to a position before the beginning, or past the end, of the file,
an error is returned and the pointer’s position is left unchanged.
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Discussion An ODXFIND, which qualifies Omnidex IDs, must be performed before calling
. ODXGET. The Omnidex ID represents a2 search item (SI) value after a selection
on an S]-domain, a search item and record number after a selection on a detail set
using record specific (RS) indexing, or a record number after a selection on a
detail set using Detail Record (DR) indexing.

Each time ODXGET is called, Omnidex moves an internal pointer for the list of
qualifying IDs. This pointer can move forward or backward, or be reset to the
beginning of the 1D list.

The SI or record number values, which correspond to the Omnidex 1D values, are
used to retrieve records using standard IMAGE DBGETS for master records, or
DBFIND plus DBGET for detail records.

For example, you may have qualified 10 [Ds using ODXFIND:

1 T 2T 37T 4151 81771 81810

After qualifying 10 [Ds, the following examples of ODXGET retrievals would
retrieve Sls and place the pointer in the marked positions.

A, Immediately after ODXFIND, the pointer would be in the first position
{(point A):
L1+ 12 ] 3afasajs |67 [ 8|9 |10]

A

A

B. Starting at point A, an ODXGET Mode 1 with an S/-Count of 1 would
retrieve S] number 1 and would set the pointer at point B:

L1 T 2131 4 1 s 1 6 1 7 {81 9 |10]

L. L

A B

C. Stanting at point A, an ODXGET Mode 1 with an SI-Count of 5 would
retrieve Sls 1 - 5 and would set the pointer at point C:

(1 1 2 | 3 | 415 i 8 | 71 a8l 9 I 10]

A C
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D. Starting at point A, an ODXGET Mode 2 with an S/-Count of I would
retrieve S] number 10 and would set the pointer at point D:

[+ T 2T al a5 6 7 [ 819 [10]

~

A D
E. Starting at any point, an ODXGET Mode 0 resets the pointer to point A:

1+ 1 2+ a | 4 | 538 | 71 818! 0]/

A

A

F. Starting at point A, an ODXGET Mode 3 with an SI-Count of 10 would return
© an exceptional condition error, End of ID List, and would icave the pointer at
point A:

1. ] 2 1 3 | 4 | s |6 {7 | 8 | 9 | 0]

-

A

G. Starting at point A, an ODXGET Mode 3 with an S7-Count of 9 would not
retrieve any Sls and wouid set the pointer at point G1. A subsequent
ODXGET Mode I with an S/-Count of 1 wonld retrieve SI number 10 and
would set the pointer at point G2

1 [ 2] 3| ats | el 7 1 81 9 11]

M ~ -

A Gl G2

H. Starting at point A, an CDXGET Mode 4 with an S7-Count of 6 would retum
no Sls and set the pointer at point H1. A subseguent ODXGET Mode 2 with
an SI-Count of 1 would retricve SI number 4 and would set the pointer at

point H2:

L1 12t 3| & [ s i 6 {7 [ 8 {8 [ 10]
A - L] A

A H2 Hi H3

If, instead of a Mode 2, a Mode 1 were used, SI number 5 wonld be eetrieved
and the pointer would be set at H3.
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For Omnidex retrievais on a2 DR (detail record indexed) set, ODXGET returns

Omnidex intrinsics

the record number instead of the SI value. The record number is then used with
DBGET Mode 4 to perform the retrievals.

For Omnidex retrievals on RS (record specific) keyword fields in a detail set,

ODXGET Mode Option 10 or 20 may be added to the base mode of 1 through 4.

Mode Option 10 returns the record number, instead of the SI value, for the

qualifying detail record, which enables you to use an IMAGE DBGET Mode 4 to

retrieve the record. Mode Option 20 returns both the SI value and the record
number.

Omnidex Condition ** EXCEPTIONAL CONDITIONS **

Word Values
310

311
396
397

Beginaning of ID list.
End of ID list.
OLCB is damaged.

Bad base ID, or data base not opened using DBIOPEN.

** CALLING ERRORS **

300
-301
303
-305
-314
-315

Please see the section on error messages at the end of this chapter for more

Hiegai mode specified.

Bounds violation: Target {Count).

No preceding ODXFIND,

Preceding ODXFIND was not record specific.
Not an Omnidex database,

Not an IMSAM database.

information about these conditions.
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ODXGETWORD
ODXGETWORD (Base, Mode, Status, Target)

ODXGETWORD reads the next keyword in the list qualified in the last Mode 10
or 11 ODXFIND. This allows users to see the keyword choices available to them
before they enter those keywords io qualify records,

Base

Mode

Status

Target

Is the name of the armay used as the Base parameter when opening the
data base. The first clement of the ammay must contain the base ID
retusned by DBIOPEN. (See DBIOPEN for more information about
the base ID.)

Is a single, 16-bit-wond integer (1 or 2) as follows:
1 Returns the next keyword in ascending sequential order.

2 Returns the next keyword in ascending sequence and
the number of entries that contain the keyword,

Is the name of the array used as the Status parameter in the IMSAM or
Omnidex procedure call about which information is requested. If the
call executed successfully, Status word 1 is zero { © ) and the contents
of the array are:

Word Contents of Stzais array

1 Condition word is zero (0 ).

2-10 Not used.

11 Omnidex condition word is zero { ).

12-13 For Mode 2, these words coﬁtain the mumber of
entries that contain the specified keyword.

14-15 Double-word zero.

16-21 Not used.

Is the name of an array into which the next keyword in the range is to
be moved. The array size must be 24 bytes.

Note that ODXGETWORD automatically converis binary feld data into ASCII

characters,

ODXFIND is first called using Mode 10 or 11. The Keywords parameter must
contain one partially specified keyword or a keyword range.
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ODXFIND Mode 10 reterns the number of qualifying keywords in the specified
range and sets an internal pointer to the first word in the list. Mode 11 does not
return a count, but sets the pointer to the first word in the list.

" ODXGETWORD is then called to move one keyword into the target amay.
ODXGETWORD can be called repeatedly to retrieve all the keywords in the list.
After the last qualifying keyword is reached, an End of Range condition is
returned.

Omnidex Condition ** EXCEPTIONAL CONDITIONS **
Word Values

214 End of Range.

** CALLING ERRORS **
-300 lllegal mode specified.
-302 No preceding mode 10/11 ODXFIND.

Please see the section about error messages at the end of this chapter for more
information about these conditions.
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ODXINFO

ODXINFO

(Base, Qualifier, Mode, Status, Info)

ODXINFO returns information about how Ompnidex is instalied on the data base;
what ficlds are keyworded, how fields are grouped, ete.

Base

Qualifter

Mode

Is the name of the array used as the Base parameter when opening the
data base. The first element of the array must contain the base [D
returned by DBIOPEN. (See DBIOPEN for more information about
the base [D.)

Is the name of an B 16-bit-word (16 byte} array that contains s data set
name or 3 single, 16-bit-word integer data set number for which
information is requested. In Mode 6, the Qualifier array also contains
an integer group number in word 9 (byte 17).

- Is a single, 16-bit-word integer value that specifies what type of

information is desired. The modes, the type of Qualifier necessary for
each mode, and the information returned to the /nfo parameter are
shown in the tables that follow.
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mode

PURPOSE

COMMENTS

kgenttfies keyword
tields for & sot

Identifies Keyword
grouping for & st

idontiflas Hwe
Omnidex sels in
the downain of ihe
spucitfed master
st

Containe O M 1he sat s o
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Tha sizs of this array
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et Mord B). 1 st hold
ane 1§-hit word for sach

Keyword Heid in the set.
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dapands on the numbar
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mode PURPOSE quslifior Info ARRAY GONTENTS COMMENTS
L] dantifies Seyword | Cmnidex slamant
grouping l:-"" ;::;:::uej 1 | mastor wnt rmber
domain of
aHRber of Gtaums b
masier wpacifing in | or number 2 |8 demain of waster ved
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aeis for a dala S0t NumMDe? for Tha size of {hin sreay
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MWore 1. 1t musi be iarge
snough to conizin one
. 18-bit ward for sach
” Omnidex master »at,
up o & maximum of 48,
Idantifies e date sat name  { Hemenl Dath et must b o
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Byte ™
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Table 2 - 2: ODXINFQ Mode values
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PURPOSE quaiitier info ARRAY GONTENTS COMMENTS
Idantifies keywoed | Omnidex dita { eiement
Asid apiiens for set name 4 Omnidex data
Hin wpedtifind {fUPPER CASE} a8 number _
UL A0t A of the
date st o hurhber z Fode asior
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mode | PURPOSE qualitier Info ARRAY CONTENTS GCOMMENTS
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5
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_
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. compohed.

Status

Info

Table 2.2 ODXINFO Moda values

Is the name of the armay used as the Stamus parameter in the IMSAM or
Omnidex procedure call about which information is requested. Word
2 contains the number of words of information returned to the INFO
area.

If the call executed successfully, Status word 1 is zero ( 0 ). If Srawus
word 1 is +888, Siams word 11 contains the Omnidex condition word.
Call DBIERROR or DBIEXPLAIN to interpret the error. Sce the
Omnidex Condition Word Values section below for a list of error
numbers and their corresponding ersor conditions.

Is an array in which information about Omnidex is returned. The
format of this information depends on the Mode. Refer back to the
mode descriptions to see the contents of the /nfo parameter.
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i

Omnidex Condition ** CALLING ERRORS **
Word Vaiues
-500 [Hegal mode.

-501 Not an Ompidex data set.

-502 Not an Omnidex master.

-503 Undefined Omnidex group.
-504 No alternate ID field defined.
-503 Not an Omnidex keyword field.
-514 Not an Omnidex databese.

-513 Not an IMSAM database,

Please see the section on error messages at the end of this chapter for more
information about these conditions.
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ODXPRINT

QDXPRINT (Filename, Keywords, Control, Status, Plabels)

ODXPRINT prints the conteats of an ASCI, Editer, HP Word, Qedit or TDP text
file to the line printer. The formal file designator, ODXPRINT, is opened with
shared lock access.

Parameters Filename s an array containing the name of the file to be printed. The file name
can <¢ontain 2 lockword, group zame and account name. [t must be
terminated with a blank or a setmicolon (;).

Keywords The Keywords parameter is ignored by ODXPRINT.
Control  1s a 10 16-bit-word (20 byte) array. Words I -3 and 8 - 10 are

ignored. The remaining words contain the following:

Wond Contents of Control parameter

1 A value of 1 can be used to suppress page headings.

2 The number of lines per page.

3 Not used.

4-5 Line number in the file where the priniing should
start. Files are assumed {0 have line nembers starting
al 1, in increments of 1, whether they are numbered
ot not. For example, the 20th record in the file is
treated as line 20, even if a different editor line
number is assigned. A line number of zero { 0) means the
first tine of the file, which is the standard. -

6-7 Line number in the file where printing should stop.
This is typically set to zero ( 9). (Zero means the
last {ine in the file.)

8-10 Not used.

Status  Is the name of the arrsy used as the Statis parameter in the IMSAM or

Omaidex procedure call about which information is requested.

If the call executed successfully, Status word 1 is zero (0), If the calt

failed, Stanes word 1 is +888 and Status word 11 Contains 801 or 862,
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Plabels s the name of a 10 16-bit-word (20-byte) array that must be initialized
to all zeros before the first call to ODXPRINT. After this call, the
contents of the amray must be preserved (not changed) for subsequent
calls to ODXPRINT to function propetly.

Omnidex Condition ** CALLING ERRORS **
Word Values If the call executed successfully, Staus word 1 is zero ( 0 ). If the call failed,
Status word 1 is +888 and Stamus wond 11 Contains 801 or 802, as follows:

801 Unable to load the HP Word intrinsics.
802 Unable to apen the specified file.

BG3 - Unable to write to the specified file.
804 Unable 1o read the specified file.

805 Unable to access a session temporary file.
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ODXTRANSFER

ODYTRANSPER ( Base, Mode, Status, Filename, Opticns )}

ODXTRANSFER copies all the search items {Sls) or [Ds qualified by an
ODXFIND to a file.

Base Is the name of the array used as the Base parameter when opening the
data base. The first element of the array must contain the base ID
returned by DBIOPEN. (Sce DBIOPEN for more information about
the base ID.) )

Mode Is 2 16-bit-word integer, either I or Z for Sls, or 201 for IDs, as
follows:

1 Normal write mode for Omnidex Sks. Overwrites the contents of
an existing file,

2  APPEND mode for Omnidex IDs. Appends the SIs to the end of
an existing file. ¥ the Sis are transferred to a new file, this
parameter is ignored.

Mode OElicms

In addition, there are several mode options. They are specified by
adding the mode opiion value to the base mode values 1 or 2 only.

For example, ODXTRANSFER Mode 11 performs a norma! write of
recond numbers after an QDXFIND on an RS field in a detail set.

10 Transfers the record number instead of the search item.
(OCDXFIND on RS fields only.)

20 Transfers the search item and the record number concatenated
together. (ODXFIND on RS fields only.)

100 Transfers the data contained in the field specified in the Options
parameter,

200 External file mode. Trensfers IDs, in their internal format, to an
external file. This file can then be specified in an ODXFIND
keywond list by using the fZle name, preceded by $ ($filename),
in place of a keyword.

Note that Omnidex IDs cannot be transferred to a file previously
created as an i file because they do not have the same format
and file code. Also, APPEND access is not permitted with
Omnidex ID files. '
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Stams s the name of the array used as the Stafus parameter in the IMSAM or
Omnidex procedure call about which information is requested.

If the call executed successfully, States word 1 is zero { 0 ) and Stass
words 12-13 contain the number of Sls transferred.

If Status word 1 is +888, Stetus word 11 contains the Omnidex
condition word and words 12-13 are set to zero ( 0 ),

Filename 1s the name of an array that contains the name of the file to which the
SIs or IDs are to be iransferred.

Options  Is the name of a 16 16-bit-word (32-byte) array used only with Mode
Option 100. The first 16 bytes contain the name of the specified
Omnidex master or DR detail data set (terminated by a blank or
semicolon). This may be a detail set in two cases:

0 If the detail set was installed with Detail Record (DR) Indexing.

@ If the last ODXFIND was performed on a Record Specific (RS)
field. Qualified IDs must still be in RS form, not SI-domain
form, if a split retrieval was performed. See Considerations for
Using RS in the Data Base Desiga chapter of the OMNIDEX
Administrator’s Guide for more information about searches on
Record Specific fields.

The second 16 bytes of the Options parameter contain the name of the
specified field (terminated by a blank or semicolon} to be transferred
from each qualified record in the data set.

Discussion ODXTRANSFER Mode 1 or 2 is used to transfer Omaidex Sls qualified by
CDXFIND fo a file, which can be used to drive a report writer, or can be used in
a Multifind operation. '

The file specified by Filename is created automaticaily by ODXTRANSFER.
The file is created larger than is reguired by Lhe current aumber of gualifying Sls
to accept more Sis to be appended later. Still, no disk space is wasted, because
unallocated file extents are used for the additional pad space.

You shouid not use an existing file, because ODXTRANSFER uses MR/NOBUF
writes; therefore the file must be created with the correct record size, capacity
and blocking factor.

Because ODXTRANSFER uses MR/NOBUF writes for the transfer, and
Omnidex SIs are retrieved from the Omnidex indexes, it is very fast.
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You can use a file equation to equate the formal file designator for a different file
capacity, Yet, you can never use a file equation io specify APPEND access. If
you do, an error is returned. Specify Mode 2 for APPEND access.

ODXTRANSFER Mode 101 is used to transfer the contents of & field of an
Omnidex master or detail for records qualified by ODXFIND (e a file for later
use. The Seld name and data set name are passed through the Options parameter.
Typically, the field is an S field in a Detail Record indexed (DR) detaii set. The
files created by Mode Option 100 ate typically used in a Multifind operation.

Because ODXTRANSFER must retrieve cach record from the Omnidex master
or PR detail, ODXTRANSFER mode 1031 or 132 will be much slower than other
ODXTRANSFER operations.

ODXTRANSFER Mode 201 is used to transfer Omnidex [Ds qualified by
ODXFIND 1o a file for later use. This file of IDs can be reinstated by entering
$filename in the keyword list for CDXFIND.

For example, if you did a lengthy or complicated keyword retrieval that you
knew you would need 10 do again shortly, you could perform a Mode 201
ODXTRANSFER to save the [Ds to a file. When you later needed to do that
same retrieval, you would call QDXFIND with $filenrame as the keyword list to
reinstate that list of IDs.

You also can use ODXTRANSFER Mode 201 to create files for retrievals across
data bases, provided there is an exact record-to-record correspondence between
the [Ds of the sets invoived.

For example, you might store information about customers in two separate data
bases, If they have a J2 search item as the Omnidex ID and the ID/Sls
correspond exactly, you could do retrievals across the data bases.

If you qualified ID 1, 5 and 10 for the CUSTOMERS set in the first data base,
you could use an ODXTRANSFER Mode 201 to save the IDs to a file. You
could then restore those IDs in the CUSTOMERS set in the second data base and
further qualify by other criteria. There must be 2 perfect record-to-record
relationship between two sets for the second retrieval to be meaningful.
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Omnidex Condition ** CALLING ERRORS **

Word Vaiues

-809
-810
-811

Bad mode.

File record size must = Omnidex S size.
File capacity is too small.

Not an ODXTRANSFER [D file.
Insufficient stack space.

Can’t transfer IDs to an Si file.

Bad data item reference.

Bad data set reference,

Must be manual master or detail.

Detail chain processing not valid.

Last ODXFIND done on a DR domain.
Usnable to transfer field specified.

Please see the section on error messages at the end of this chapter for more
information about these conditions.
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=5

Parameters

Intrinscs

ODXVIEW

CDXVIEW (Filename, Xeywords, Control, Status, Plabelas)

ODXVIEW displays the contents of an ASCII, Editor, HP Word, Qedit or TDP
text file on the terminal screea.

Filename Is an array containing the name of the file to be dispiayed on the
screen. The file name can contain a lockword, group name and
account name, It must be terminated with a blank or a semicoien (5).

Keywords Is an array containing a list of keywords to be highlighted when
displayed on the screen. The keywords should be separated by the
Omnidex Boolean operators and terminated by a semicolon (;) or
biank . A list of keywords for the ODXFIND Keywords parameter is
in the correct format. See the section on ODXFIND in this chapter
for more information.
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Coantrol  Is a 10 16-bit-word (20 byte) array that contains the following:

Word Contents of Control parameter

i Highlight flag: controls the highlighting of words
from the Keywords array.
0 = no highlighting.
1 = HP terminal highlighting,

3 = ANSI terminal highlighting.

2 Number of lines displayed on the first screen page.
For Versions 2.03 and 2.04, this was 24 lines perscreen
page. Versions 2.05 and 2.06 have been enhanced to
display 100 lines per screen page, to use the advanced
display capabmues of newer terminals.

3 Number of lines displayed on subscquen! screen pages.
For Versions 2.03 and 2.04, this was 24 lines per screen
page. Versions 2.05 and 2.06 have been ¢nhanced to
display 104 lines per screen page, o use the advanced
display capabilities of newer terminais,

4-5 Line number in the file where the display should
start, Files are assumed to have line numbers stanting
at 1, with increments of 1, whether they are
aumbered or not. For example, the 20th record in the
file is treated as line 20, even if a different editor line
nomber is assigned.

A line number of zero { 0 } means the first line of the file. A
negative (i.¢., -1) line number value means scan the file
starting at the specified line (here, 1) until a word in the
Keywords array is found. Then back up haif a page,

and begin displaying the document.

67 - Line number in the file where display should stop
(zero { 0) means the last line in the file).

8-10 Not used.

Status  Is the name of the array used as the Stams parameter in the IMSAM or
Omnidex procedure call about which information is requested.

Plabels Is the name of a 18 16-bit-word (20-byte) global array that must be
initialized 10 all zeros before the first call to ODXVIEW. After this
call, the contents of the array must be preserved {not changed) for
subsequent calls to ODXVIEW io function properiy.

Word B of Plabeis is used to specify an inactivity time-out in seconds.
Values can range from 60 to 600 (seconds), or 0 (zero) which disables
the time-out.

OMNIDEX Frogrammer's Guice 283



Dmiridex Intringics

Discussion

Omhidex Condition

Intringics

ODXVIEW displays one screerr page of text, then pauses until a key is pressed at
the terminal. The number of lines in a screen page is determined by words 2 and
3 of the Control parameter. The [ile is opened with shared lock access.

One-lester commands may be entered from the terminal during the execution of a
program that has calied ODXVIEW. They are:

B - Rewind to the beginning of file. Resets the F command,
E -  ExitODXVIEW.

F - Goback to the first screen page.

L - Goto the last screen page.

N - Display next screen page.

p- Display previous screen page.
R - Rewind to the first screen page.
8. Scan forward to next keyword occurrence.

1-9 - Display the next 1 t0 9 lines.
(4]. Display the next screen page.

Any other character causes ODXVIEW to close the file and return to the cailing
program. After the last line of a file is displayed, ODXVIEW waits for the user
to enter the next command.

** CALLING ERRORS **

Word Values If the call executed successfully, Sratus word 1 is zero ( 0 ). If the call failed,
Status word 1 is +888 and Staius word 11 Contains 801 or 802, as follows:
801 Unable to load the HP Word intrinsics.
802 Ugrable to open the specified file.
803 Unable to write to the specified file.
804 Unable to read the specified file.
805 Unable to access a session temporary file.
OMNIDEX Programmer’s Guide
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Error Messages

Introduction

This section lists the calling errors and exceptional conditions for IMSAM and
Omnidex. It includes the error message number, the type of call IMSAM or
Omnidex) when the error or exceptional condition occurred, the text of the error
message, an explanation of the error and an action to take to correct the ervor.

In application programs that call IMSAM or Omnidex istrinsics, you can look at
IMAGE Stawus word 1 1o see if an error has occurred. If Status word 1 is +999,
an IMSAM error has occurred. If it is +888, an Omnidex error has occurred.
DBIEXFPLAIN or DBIERROR shouid be called (o interpret the error. The error
code is contained in word 11 of the Srams armay,

Conventions

Error message numbers indicate which intrinsic was being processed when the
erfor or exceptional condition occurred. All error messages consist of 3 digjts in
the range 100 through 999, positive or negative. The numbers are assigned to the
indrinsics as follows:

100s  DBIPUT messages

200s DBIFIND or ODXFIND messages

300s DBIGET, ODXGET or ODXGETWORD messages

400s DBIDELETE messages

500s DBIINFO, DBILOCK or ODXINFO messages

600s DBIUPDATE messages

7003  Miscellaneons messages

800s ODXPRINT, ODXTRANSFER and ODXVIEW messages
900s DBIOPEN messages

A positive number indicates an exceptional condition. For example, message
number 310 is issued by DBIGET (indicated by the 3 in the first digit) and
indicates that the beginning of file has been reached on a descending sequential
read.
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A negative number indicates a calling error - an error encountered in the syntax
of the call o the intrinsic. For example, message number -100 is issued by
DBIPUT (indicated by the 1 in the first digit) and indicates that an invalid mode

was specified.

Note that error numbers may refer to messages for IMSAM or Omnidex
intrinsics, or both, depending on the type of data set. Error numbers that have a
message for an IMSAM and an Omaidex intrinsic are listed twice, separated by
the word “OR”.

Also nole that some erfrors and exceptionat conditions are repeated for each
intrinsic. For example, the error sumbers 196, 296, 396, 496 and 696 all indicate
that the ILCB or OLCB is damaged.
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Configuring Error Messages

Most of the error messages for calls to IMSAM and Omnidex intrinsics are
contained in a file called ODXERROR in the PUB.DISC zccount. Each line of
the file corresponds to an error message. The first character of each line, [ or O,
indicates whether the error message is a0 IMSAM or Omnidex error, Next the
error number is listed, followed by the error message. For example:

I 130Number of tree levels exceeds maximum

I 141iIMSAX trea is full

I-100Illegal Mode specilied

I-101An @ itemliat is required in discrete mode
I 210Beginning of file

The errors are listed in order by error number; the IMSAM errors are listed first,
followed by the Omaidex errors.

You can modify manry of the error messages if you want. To do so, load the file
into an EDITOR compatible text editor, and change the text that follows each
number. The only restrictions that apply fo changing emor messages are:

I Some errors, most aotably those with sumbers ending in 96 and 97, are
embedded in code and therefore not configurable. Errors that cannot be
reconfigured are so noted in this chapter by an (mc) appended to their numbers.

Q Your ervor message should not exceed one line.

21 Do not modify the eiror numbers as it causes erroneous error messages to
be returned.
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Errors Listed by Number

100s - DBIPUT

130 IMSAM Humber of tree levels exceeds
maximumn

The maximum number of levels in an IMSAM B-tree structure is 5. The last key
added has caused a level to split, and the B-tree requires a sixth level, which
exceeds the maximum.,

ACTION: You can increase the usage of each level by repopulating the tree
with the DBIUTIL INDEX;LOAD=nn% command and specifying a larger load
factor. This may decrease the number of levels required for the B-tree. See the
DBRITIL section of the Utilities chapter of the OMNIDEX Administrafor’s
Guide for mote information about INDEX operations.

You also could deinstall OMNIDEX, and reinstall it with a larger tree block size.
See the Performance Recommendations and Reinstallation sections in the
Installation chapter of the OMNIDEX Administrator’s Guide for more
information about tree block size.

141 IMSAM IMSAM tree is full

The number of entries in an IMSAM B-tree index set has reached the capacity for
that set. Therefore no more records can be added to the IMAGE data set that
contains the IMSAM key.

ACTION: You must increase the data set capacity of the IMSAM B-tree set.
Use the CAP command of DBMGR or a similar utility, or change the capacity in
the data base schema then recreate the data base using 8 DBUNLOAD followed
by a DBLOAD.

196 (ac) IMSAM or ILCB is damaged or OLCB
omnidex is damaged.

During processing, the IMSAM local control block (ILCB) or the Omaidex local
control block (OLCB) in the stack has been overlaid.

ACTION: Call the DISC response center.
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1%7 (ne) IMSMAM or Bad base ID, or data base not
tmnidex opened using DBIOPEN

This problem usually occurs after a program calls an IMAGE DBOPEN instead
of a DBIOPEN or if no open was called. DBIOPEN initializes the IMSAM and
Omnidex local control blocks (ILCB and OLCRB), which are required for
processing.

ACTION: Make sure you use a DBIOPEN call in your program or use
DBOPEN and run the program using the call conversion library (for example,
enter :RUN program. CC.DISC,LIB=G),

-100 IMSAM Illegal mode specified

An illegal mode was specified in the Mode parameter of a call to DBIPUT.

ACTION: See the Intrinsices chapter of the OMNIDEX Programmer’s Guide
for valid DBIPUT mode values.

=101 IMSAM An # itemliat is required in
discrete mede

DBIPUT requires an at-sign (@) item list for a discrete mode (Mode 201) Put,
which indexes all the key fields in the data set without adding the entry itself to
the set.

ACTION; An at-sign (@) itemlist must be used when calling DBIPUT in
discrete mode. Also, the Buffer parameter must contain a full entry with all fields
in set definition order. See the Intrinsics chapter of the OMNIDEX
Programmer’s Guide for more information.

~131 omnidex Omnidex ID cannot exceed next
available ID

A DBIPUT was issued to add a record with an Omnidex ID greater than the
next-available Omnidex ID. The next-available Omnidex ID is maintained by
Omnidex.

ACTION: You can let Omnidex initialize the Omnidex ID value by placing the
value zero in the ID field before calling DBIPUT. Omnidex automatically
increments the next-available ID. Or you can use the ODXUTIL NEXT
command to increase the next-available Omnidex ID to a value above the one
you are trying to add.
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-112 omnidaex . An # itemlist or the
equivalent must be used

DBIPUT requires an at-sign ( @ ) item list or an equivalent explicit list for Puts
10 an Omnidex data set.

ACTION: Use an at-sign ( @ ) list when calling DBIPUT. Or, use an explicit
list containing the data set's items in the order they appear in the set.

=113 omnidex omnidex ID cannot exceed
8,388,607

DBIPUT was called with a value greater than 8,388,607 in the Omnidex ID key
field.

ACTION: You must add the record using & lower value in the Omnidex 1D fieid
or make sure your program is not using ASCII characters for the Omnidex IDs.
ASCII characters in a double- word integer field yield a value greater than
300,000,000.

-11% omnidex omnidex 0 must be gresater
than ¢

A discrete mode DBIPUT was called for a necord that contained a value of Qor
less in the Omnidex ID field.

ACTION: Check the dzta and make sure all the Omnidex ID values are greater
than 0.

~11% omnidex ID croes referance set is
full

An XODX# ID/S1 cross reference set is full, so you cannot add another recerd
until its capacity is increased.

ACTION: You must increase the capacity of this XODX# set.

-116 omnidex ID cross reference aet is
corrupt

An XODX# ID/SI cruss reference set has been corrupted.

ACTION: You must run ODXUTIL end perform an INDEX or BF operation on
the master with the corrupt XODX# sct.
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-117 omnidex Maximum chain length for
details with RS indexing ia
255

An atiempt was made to add the 256tk record in a chain to a detsil set with
Record Specific keyword fields. This is not allowed.

ACTION: You can archive and delete other records in the chain and then add
the new record,

=119 omnidex Daferred updates restricted
to one domain

An attempt was made to add records to more than one Omnidex domain while
the data base was open with Mode Option 100 for deferred update. Only one
Omnidex domain (master set and related detail sets) can be updated at a time in
deferred update mode.

ACTION: Complete the deferred update on one domain before adding records
to another domain.

200s - DBIFIND or ODXFIND

201 omnidex CTRL«Y interrupt

A CTRL-Y interrupt occurred during an ODXFIND. ODXFIND retums to the
calling program with the qualifying count set to 0 (zero) and the current list of
qualifying s unchanged.

ACTION: No action is required. You ean do another retrieval.

210 IMSAM Baginning of file

During descending order sequential retrieval, the first entry has been retrieved
and there are no more records o rad,

ACTION: No action is required. You can do another retrieval.

211 IMSAM End of file

During ascending order sequential retrieval, the last entry has been retrieved and
these are no more records to read.

ACTION: No action is required. You can do another retrieval.
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212 omnidax stack overflow: contrel
buffara

There was not enough stack space for the minimum rumber of internal buffers
required by ODXFIND.

ACTION: Increase the MAXDATA, if possible, or reduce the amount of stack
used by your program for data storage. For more information, see the Stack Size
section of the General Considerations chapter of this manual.

213 IMSAM IMSAM tree is empty

The IMSAM B-tree for partial-key and sequential access is empty, therefore
IMSAM cannot retrieve records.

ACTION: To repopulate the IMSAM tree, use the DBIUTIL INDEX command.
See the DBIUTIL part of the Utilities chapter of the OMNIDEX
Administrator’s Guide for more information.

213 ompidex Too many keywords in list

There are too many keywords in the Keywords parameter for the ODXFIND to
be executed in stack. Approximately 1000 words of stack are required for each
keyword. Therefore the maximum number of keywords that can be used in the
keyword list for an ODXFIND is from 20 to 30.

ACTION: First check the MAXDATA and make sure it is around 31,232,

If the MAXDATA is a high number, and you still get error 213, you must remove
some keywords from the list. If necessary, break the retrieval into two or more
parts and use the SAMELIST operator to continue the retrieval.

217 (une) IMSAM Key not found

The value supplied to IMSAM for retrieval had no maiching entries in the data
base, If this was a partial-key value, there were no entries with that value as the
first part of their key.

ACTION: No action is required. You can do another retrieval.
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217 omuidex No entries contain KEYWORD

KEYWORD is a keyword specified in sn ODXFIND that does pot exist in the
specified fiejd for any entry in this set. The failing keyword is passed back it
Status array words 16 - 21 and is included in the error message returned by
DBIERROR.

ACTION: If you know that that keyword exists in a record, check the keyword
list and make sure it is terminated by a semicolon ora blank. If the keyword
does not exist, no action is required and you can do another retrieval.

2%6 (nc) IMSAM or ILCB is damaged or oLCB
omnidex ia damaged

During processing, the IMSAM local control block (ILCB) or the Omnidex local
control block {OLCB) in the stack was overlaid.
ACTION: Cali the DISC response center.

257 (neo) IMSAM or Bad base 1D, or data base not
omnidax opened using DBICPEN

This problem usually oceurs after a program calls an IMAGE DBOPEN instead
of a DBIOPEN or if no open was called.

DBIOPEN initializes the IMSAM and Omnidex local contro] blocks (IL.CB and
OLCB), which are required for processing,

ACTION: Make sare you use a DBIOPEN call in your program or use
DBOPEN and run the program using the call conversion library (for example,
enter :RUN program.CC. DISC;LIB=G).

200 IMSAM Illegal mcde specified

Au illegal mode was specified in the Mode parameter of a call to DBIFIND.

ACTION: See the Intrinsics chapter of the OMNIDEX Programmer's Guide
for valid DBIFIND mode values.

-201 IMSAM Data set not an IMSAM Detail

[n a call to DBIFIND) that specified an IMSAM retrieval mode, the data set you
specified is either not a detail data set or has no IMSAM key fields.

ACTION: Check the Mode and Dset parameters you specified in the call to
DBIFIND. On 2 noa-IMSAM detail data set, a Mode 1 DBIFIND is the only
valid mode. To use IMSAM retrieval modes in DBIFIND, you must specify a
detail data set that has one or more IMSAM keys.
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-201 omnidex EEYWORD is an excluded werd

KEYWORD is a word contained in the keyword list of a call to ODXFIND. ltis
an excluded word and therefore not a valid qualifier.

ACTION: Eliminate the word from the keyword list. If you want the word to
be indexed, you need to delete it from your excluded word list. (See the
ODXUTIL XCLUDE command in the Utilities chapter of the OMNIDEX
Administrator’s Guide for more information.) Also use the ODXUTIL INDEX
command 1o reindex the data base so that existing entries that conlain the word
are indexed by that word.

=202 IMSAM Xoy value exceeds defined key
length

In the Mode parameter of a call to DBIFIND, you specified a key value whose
length exceeded the defined key length. You can specify a key value from one
byte up to the full defined length of the key, but you cannot exceed that length.
For example, Mode 310 (or -320) specifies a key value of 10 words (20 bytes),
which is valid only for a key length of 20 bytes or more.

ACTION: Check the defined key length for the data set in question and modify
the mode value accordingly.

-202 omnidex Illagal CDXPIND mode

An illegal mode was specified in the Mode parameter of a call to ODXFIND.
ACTION: See the Intrinsics chapter of the OMNIDEX Programmer’s Guide
for valid ODXFIND maode values.

203 Omnidex Data set is not an omnidex set

The data set specified in a call to ODXFIND is not an Omnidex set.
ACTION: Checkthe data set name specified.

~204 IHSAM Itan is not an IMSAM kay

An IMSAM mode was specified in 2 call to DBIFIND, but the item pame
specified in the /tem parameter is not defined as an IMSAM key field.

ACTION: Check the value of the Mode parameter and the Jtem parameter.
Either change the Mode parameter 10 a value of 1 {non-IMSAM Find) or change
the value of Item to an IMSAM key, whichever is appropriate.

254
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-204 omnidax Illegal use of NOT operator

The NOT operator { - } was inappropriately specified in a keyword list. The NOT
operator cannot be specified with the first keyword in a list unless preceded by
the samelist operator (*), nor can it be specified after an OR operator { +),

ACTION: Correct the keyword list.

~20% omnidex Bad keyword list

ODXFIND was called using a syniactically incorrect keyword list.

ACTION: Examine the keyword list for errors. If none are readily apparent,
review ODXFIND in the Intrinsics chapter of the OMNIDEX Programmer’s
Guide. A common error is an extra operator, like the double commas in
“THIS,, THAT". '

~207 omnidex Keywords must start with an
alphatumeri¢ character or
decimal point

The first character of 2 keyword list passed to ODXFIND was invalid, [t must be
an alphanumeric character (letters or numbers) or a decimal point.

ACTION: Correct the list.

-208 omnidex start and stop values must
have the same number of digits

A keyword list specified a range of two numeric values, but the two values had
from different number of digits. This error applies only to ASCII fields or groups
containing ASCII Geids.

ACTION: Correct the values in the range so that they have the same number of
digits. Or, if you are specifying a partial keyword, make sure the partial value is
foliowed by an at-sign (@ ). For example, 8000:9000, 3000:9(@ and
8000:85%99,63 are allowed, but 3600:90008 is not.

-209 omnidex Bad item name apecified

An invalid item name or number was specified as the keywond field in a cali 10
ODXFIND.

ACTION: Correct the Field parameter.

OMNIDEX Programmars Guide 2-95




intrinsies

-210 omnidex Iitem is not an Omnidex
kesyword field

An item name specified in an ODXFIND call is not defined as an Omnidex
keyword field in the data set.

ACTION: Determine what the correct itemn name is and correct the ftem
parameter.

=211 omnidex only one generic keyword or
one keyword range permitted

This message appears only when a Mode 10 or 11 ODXFIND is performed.
These are discrete modes, since they return information about the keywords only
and not about the qualifying Omnidex 1Ds. Because these modes are not used for
subsequent data recond retrieval, only one genetic keyword or range is
appropriate.

ACTION: Correct the value in the keyword list. Or, if the Mode parameter is
inappropriate, change the mode to 1.

-212 IMsAM Ne current key

A DBIFIND Mode 92 was called to locate the current chain head, but there was
no established current entry.

ACTION: Make sure that a previous DBIFIND call was issued o establish the
chain. Also, the current chain head may have been deleted between DBIFIND
calls. 1f this is the case, you can reissue 2 DBIFIND locating the next chain head
using a Mode 90 or 91 DBIFIND. For more details on these modes, see the
Intrinsics chapter of the OMNIDEX Programmer’s Guide.

=212 omnidex List must contain a generic
keyword or keyword range

This message appears only when a Mode 10 or 11 ODXFIND is performed.
These are discrete modes, since they retumn information about the keyword only,
and not about the qualifying Omnidex [D. Because these modes are not used for
subsequent datz record retrieval, it is assumed that information about more than
one keyword is desired.

ACTION: Cormect the value in the keyword list. Or, if the Mode parameter is
inappropriate, change the mode to 1 or 2,

2-9¢
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-213 omnidex Samelist not allowed in
discrete modes (10 and 11y

This message appears only when a Mode 10 or 11 ODXFIND is performed.
These modes do aot support the operator, since they are discrete modes and
return information about the keywords only, not about the qualifying Omnidex
Ds.

ACTION: Correct the keyword list or change the mode for the ODXFIND.

~-214 Oomnidex Not an omnidex data base

ODXFIND was called with a Base parameter that is not an Omnidex data base.

ACTION: Install Omaidex on the data base or change the Base parameter 1o an
Omnidex data base.

-216 cmnidex Ganaric keaywords not allowed
on binary fields

Binary fields that are keyworded for Omnidex cannot be retrieved using a generic
keyword. Only individual keyword values or ranges can be used. '

ACTION: Change the keyword to 2 keyword, Boolean combination or keyword
range.

~-217 Omnidex Keyword containa a
non-numeric character

A keyword for a binary field contains an ASCII character.
ACTION: Correct the keyword so that it is all numeric.

-218 omnidex Missing keyword in the list

A keyword is missing in the keyword list. There is an extraneous comma or two
commas together,

ACTION: Correct the keyword list.

-21% Oomnidex Unmatched quote

A keyword or keyword range on 2 No Parse field that includes blanks is missing
a guotation mark,

ACTION: Re-enter the keyword with the appropriate quotation marks.
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-220 ompidex Missing terminator {(semicolon
or blank)

The keyword list must end with a semicoloa (;} or blank ().

ACTION: Re-enter the keyword with the appropriate terminator.

=221 omnidex start and stop values must
have the sama =ign

The start and stop values for a range must be both negative or both positive fora
binary field.

ACTION: Correct the range expression.

-222 omnidex split retrievals not allowed
with Samelist OR

You cannot do a Samelist OR retrieval on a Record Specific field afier a standard
Omnidex record-compiex retrieval, or vice versa.

ACTION: Use a2 Samelist AND or NOT, if appropriate, Or try to limit the
retrieval to only Record Specific or Sl-domain fields.

~223 omnidex Dset must be the same as in
previcua RS retrieval

An attempt was made to do a Record Specific retrieval on a different detail data
set from a previous RS retrieval.

Successive RS reirievals must be done on the same detail sef because the
qualifying count is the number of records in a given set that meet the retrieval
criteria on that set.

ACTION: Change the Dset parameter iz the current ODXFIND call 0 the same
data set as the previous RS ODXFIND call or do an ODXFIND Mode 30
compaction between the RS ODXFINDs.
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-223 omnidex Not & soundax fiald

An attempt was made 10 do a Soundex retrieval on a feld that was not installed
with Soundex.

If the retrieval was done on 2 keyword group, the Soundex ficld was not specified
as the item for retrieval,

ACTION: Do not enter a question mark (?) at the end of the keyword during a
retrieval, or install Soundex on the feld. If retrieval was done in DATADEX on
a keyword group, reconfigure the prompt for that group (via DATADEX's
CONFIG command), specifying the Soundex field as the first item in the group
for retrieval. If the retrieval was done through a call to ODXFIND, specify the
Soundex field in the Field parameter.

-231 Omnidex Not an ODXTRANSFER ID file

An attempt was made to use the External File cperator (8) on a fle other than an
ODXTRANSFER 1D file.

ACTION: Recreate ihe file by first requalifying the appropriate keywords. In
DATADEX, use the XFER OMNIDEX (X0) command with the ;ID option.
When prompted, specify a new file to receive the record numbers. DATADEX
automatically sizes the file. Application programs that call ODXTRANSFER
should pass Mode 201 to create a file suitable for refrieval using the “8” operatot.

300s - DBIGET, ODXGET or ODXGETWORD

301 IMSAM Critical flag ls ast

An IMSAM search was conducted while the B.trees were ia a critical spdate
state.

ACTION: Try again later.

a0 IMSAM Beginning of file

During descending order sequential retricval, the fisst entry has been retrieved
and there are no more records to read.

ACTION: No action is required. You can do another retrieval,
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31¢ omnidex Beginning of IP list

During descending order retrieval of the Omnidex [Ds, the first ID in the list has
been retrieved and there are no more IDs to retrieve,

ACTION: No action is reguired. You can do another retrieval,
i IMSAM End of file

During ascending order retrieval, the last entry has been retrieved and there are
no more records 1o read,

ACTION: No action is required. You can do another retrieval.
m omriidex End of ID list

During ascending order sequential retrieval of the Omnidex IDs, the last [D has
beer retrieved and there are no more 1Ds to retrieve,

ACTION: No action is required. You can do another retrieval,

313 IMSAM IMSAM tree is empty

" The IMSAM tree for partial-key and sorted-sequential access is empty, therefore,

IMSAM can not rettieve tecords.

ACTION: To repopulate the IMSAM tree, use the DBIUTIL INDEX command.
See the DBIUTIL part of the Utilities chapter of the OMNIDEX
Administrator’s Guide for more information about BUILD.

314 Omridex End of range

An ODXGETWORD listing of keywords has reached the last keyword in the
range.
ACTION: No action is required. You can do another retrieval,

k3 i) IMSAM Key not found

The value supplied to IMSAM for retrieval has no matching entries in the data
base. If this was a partial key value, there are no entries with that value as the
first part of their key.

ACTION: No action is required. You can do another retrieval,
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386 (nc) IMSAM or ILCE is damaged or COLCB
omnidax is damaged

During processing, the IMSAM local control block (TLCB) or the Omnidex local
control block (OLCB) in the stack has been overlaid.
ACTION: Call the DISC response center.

397 (ue) IMSAM or Bad base ID, or data base not
omnidex opened using DBRIOPEN

This problem usually occurs after a program calls an IMAGE DBOPEN instead
of a DBIOPEN or if no open was called.

DBIOPEN initializes the IMSAM and Omnidex local controf blocks {ILCB and
OLCB), which are required for processing.

ACTION: Make sure you us¢ a DBIOPEN call in your program or use
DBGOPEN and run the program using the call conversion library (for exampile,
entet :RUN program.CC. DISC,LIB=G).

~300 IMsAM or Illegal mode specified
omsidex
An illegal mode was specified in the Mode parameter of a cail to DBIGET.

ACTION: Sce the Intrinsics chapter of the OMNIDEX Programmer’s Guide
for valid DBIGET mode values.

-301 IMSAM bata set not an IMSAM data set

An IMSAM retrieval mode was specified in a call to DBIGET, but the data set
specified in the Dset parameter has no IMSAM key ficlds.

ACTION: Correct the Dset parameter of the DBIGET call or change the Mode
parameter.

=301 cnnidex Target array is too small

The buffer array address passed 10 the Target parameter of ODXGET is the
address of an arca in storage. When the value in the JD-count parameter was
added to it, a bounds violation occurred.

ACTION: Check the buffer ares named in the Target parameter. Make sure that
you have defined it large enough to accommodate the ID-count [Ds.
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~302 IMSAM Key wvalue exceeds defined key
length

The Mode parameter used in a call to DBIGET specified a key value whose
length exceeded the defined key length. The mode can specify a key value from
one byte up to the full defined length of the key, but may not exceed that length.
For example, 8 Mode 310 (or -320) specifies a key length of 10 words {20 bytes),
which is valid for a key that is 20 bytes or longer.

ACTION: Check the defined key length for the data set in question and modify
the mode value accordingly.

-302 ¢mnidex No precading Mode 10/11
ODXFIND

ODXGETWORD was catled to retrieve a keyword without first calling
ODXFIND in discrete mode (Mode 10 or 11).

ACTION: Make sure 2 discrete mode ODXFIND is calied before
ODXGETWORD. Note that a normal mode {Mode 1 or 2) call 10 ODXFIND
cancels a previous discrete mode ODXFIND.

=303 omnidaex No preceding ODXFIND

ODXGET was called to retrieve an Omnidex S without first calling ODXFIND
Modelor2,

ACTION: Make sure an ODXFIND Mode 1 or 2 is called before ODXGET.
-304 IMSAM Item is not an IMSAM Key

An IMSAM mode was specified in a call to DBIGET, but the item specified as
the key (in words 916 of the Dset parameter) is not defined as an IMSAM key

field.

ACTION: Check the values of the Mode parameter and the Dsef parameter.
Correct them as appropriate.

=304 omnidex Illegal count

The value for the SJ-Count parameter in an ODXGET is not valid. It must be in
the range from 1 to 4096,

ACTION: Change the value for the SI-Count parameter to a valid number.
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«~305 IMSAM Image search itema require a
DBIFIND followed by chained
DBICETS

An IMSAM mode DBIGET must not specify an IMAGE search item in a detail,
even if that search itemn is an IMSAM key in an IMSAM master. '

ACTION: Perform a DBIFIND on the detail data set and specify the desired
search item. If the search item is an IMSAM key, any of the IMSAM retrievat
maodes can be used. If the search item is not an IMSAM key, only Mode 1
DBIFINDs are allowed.

Then call DBIGET repeatedly using Mode 5 or 6 {forward and backward chained
reads, respectively) to retrieve each entry in the chain.

305 T omnidex Preceding ODXPIND was not
Record specific

An ODXGET Mode Option 10 or 20 attempted to return Record Specific
information, but the previous ODXFIND was not performed on a Record
Specific field.

ACTION: Use a Mode 1 through 5 ODXGET or make sure the ODXFIND is
being performed on a Record Specific field.

-312 IMSAM No current key

Either a previous DBIFIND was not called to establish a current key or the
current key value has been deleted.

ACTION: Ensure that a DBIFIND was calied to establish a current key value.

-314 omnidex Not an (mpidex data bhase

The Base parameter in a call to ODXGET specifies 2 data base that does not have
Omnidex instalied.

ACTION: Check the Base parameter 10 make sure it specifies the comrect data
base. Also check the data base to make sure that Omnidex was installed.
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400s - DBIDELETE

486 (nc) IMSAM or ILCE is damaged or OLCE
Omnidex is damagaed

During processing, the IMSAM local control block (ILCB) or the Omaidex local
control block (OLCB) in the stack has been overlaid.

ACTION: Call the DISC response center.

437 (oc) IMESAM or Bad base ID, or data base not
omnidex cpened using DBIOPEN

This problem usually occurs after 2 program calls an IMAGE DBOPEN insiead
of a DBIOPEN or if no open was called.

DBIOPEN initiatizes the IMSAM and Omnidex local control blocks (ILCB and
OLCB), which are required for processing.

ACTION: Mazke sure you use a DBIOPEN call in your program or use
DBOPEN and run the program using the call conversion library (for example,
enter :RUN program.CC.DISC,LIB=G).

-400 IMSAM Illegal mode specified

An illegal mode was specified in the Mode parameter of a call 1o DBIDELETE.

ACTION: See the Intrinsics of the OMNIDEX Programmer’s Guide chapter
for valid¢ DBIDELETE mode values.

-402 IMSAM No current kay

The current key has already been deleted or the call was not preceded by a

nomal or discrete mode DBIGET or DBIPUT.

ACTION: Establish a current key with a DBIGET call before issuing the
DBIDELETE call.

-403 IMSAM DBEIDELETEs of RS indexed
details not permitted

A delete was attempted on a record in o detail set that uses the Record Specific
(RS} indexing option. This is not allowed.

ACTION: Use an IMAGE-only delete to delete the record by running Query or
another program without call conversion.

Then ¢rase the indexes and repopulate them using ODXUTIL.
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500s - DBIINFO, DBILOCK or ODXINFO

586 (ne) IMSAM ILCBE is damaged

During processing, the IMSAM local control block (ILCB) in the stack has been
overiaid.

ACTION: Call the DISC response center.

597 (nc) IMSAM Bad baxa I, or data base not
opened using DBIOPEN

This problem usually occurs after a program calls an IMAGE DBOPEN instead
of a DBIOPEN or if no open was called.

DBIOPEN initializes the IMSAM and Omaidex local control blocks .(ILCB and
OLCB), which are required for processing.

ACTION: Make sure you use s DBIOPEN call in your program or use
DBOPEN and run the program using the cafl conversion library (for example,
enter :RUN program.CC.DISC;LIB=G).

-500 (nc) omnidax Illegal mode

An illegal mode was specified in the Mode parameter of a call to DBILCCK.

ACTION: See the Intrinsics of the OMNIDEX Programmer’s Guide chapter
for valid DBILOCK mode values.

-~501 IMSAM Dset is not an IMSAM data set

The data set specified in the Qualifier parameter for a Mode 311 0r312cali to
DBINFO is not defined as an IMSAM data set.

ACTION: Check the data set specified in the DBIINFO call.

~501 omnidaex Not an Omnidex data set

The data set specified in the Qualifier parameter for a cail to ODXINFO is not
defined as an Omunidex data set.

ACTION: Check the data set specified in the ODXINFO call.
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=502 IMSAM Item is not an IMSAM key

The data set specified in the Qualifier parameter for 2 Mode 312 or 313 call to
DBIINFO is not defined as an IMSAM key,

ACTION: Check the key specified in the DBIINFO cail.

=502 omnidex Not an Omnidex master

The data set specified in the Qualifier parameter for 2 Mode 3, 4 ot 6 call to
ODXINFO is not defined a5 an Ommidex master data set.

ACTION: Check the data set specified in the ODXINFO call.

-503 Oomnidex Unidefined Omnidex group

The group number specified in the /nfo parameter of Mode 6 call to ODXINFO
does not exist.

ACTION: Check the Info parameter and make sure you specified the correct
data set. This must be a master data set name, even if the group resides only in
ar Omnidex detail sel. Also make sure the group number is correct,

~504 omriidex No alternate Ib field defined

The master set specified in an ODXINFQ Mode 8 does not have alternate field
defined.

ACTION: Make sure you specify a master that contains an alternate ID.

=505 (ng) omnidax Not an omnjdex keyword field

The jtem specified in an ODXINFO Mode 312 is nof an Omnidex keyword field.
ACTION: Make sure you specify a field that has Omnidex installed on it.

=505 IMSAM Target array toc small
The Buffer parameter in DBINFO, or the Info parameter in ODXINFO, is too
small 1o accept the inforrnagon requested.

ACTION: See the Intriasics chapter of the OMNIDEX Programmer’s Guide
fl_:»r information about DBHNFO or ODXINFO
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~514 omnidex Not an Omnidex data base

The Base parameter in a call to ODXINFO specifies a data base that does not
have Omnidex installed.

ACTION: Check the Base parameter. If it is correct, make sure that the data
base has Omnidex installed.

=-51% omnidex Not an IMSAM data base

The Base parameter in a call to ODXINFO specifies a data base that does not
have Omnidex or IMSAM installed.

ACTION: Check the Base parameter to make sure it specifies the corect data
base. Also check ihe data base to make sure that Omnidex or IMSAM was
instailed.

600s - DBIUPDATE
602 IMSAM or Usar buffer not large encugh
omnidex for the requeated data.

The current data set’s record layout in the IMSAM rootfile does not match the
actual record layout any longer. A field has probably been added to the data set
without reinstalling Omnidex and IMSAM.

ACTION: Reinstall Omnidex and IMSAM

696 (mc) IMSAM or ILCB is damaged o©or OLCB is
omnidex damaged

During processing, the IMSAM local control block (TLCB) or the Omnidex local
control block (OLCB} in the stack bas been overlaid.

ACTION: Call the DISC response center.
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697 (ne) IMSAM or _ No ILCB exists or No QLCB
omnidex exints

This problem usually occurs after 2 program calis an IMAGE DBCPEN instead
of a DBIOPEN or if ne open was called.

DBIOPEN initiatizes the IMSAM and Omnidex local controi blocks (ILCB and
OLCB), which are required for processing,

ACTION: Make sure you use 2 DBIOPEN call in your program or use
DBOPEN and run the program nsing the cali conversion libraty (for example,
enter :RUN program CC, DISC,LIB=G).

-611 IMSAM Alternate ID field cannot be
todified

DBIUPDATE cannot modify the field that contains an aliernate [D for an
Omnidex master,

ACTION: Do not modify an alternate 1D field.

7005 MISCELLANEOUS

=701 IMSAM or Procadure not callable
omnidex

An attempt was made to call an internal intrinsic that is not accessible to the

calling program.

ACTION: Do not try to call the intemal intrinsics.

702 (mo) IMSAM o Unable to load

omnidex
An attempt was made to run a Compatibility Mode pmgram tirough the swiich
stubs, but X1.PUB was not found.

ACTION: Copy XL.PUB.DISC io the PUB group of the cailing program’s
account. See OMNIDEX Intrinsic Switch Stube in the Programming chapter
of this manual.
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800s - ODXTRANSFER OR ODXVIEW

801 omnidex Unable to load the HP word
intrinsics

An attempt was made 1o view an HP Word file, but the HP Word intrinsics, which
are purchased separately from HP, were not found.

ACTION: Make sure the HP Word intrinsics are in XL.PURSYS or
SL..PUB.SYS.

8037 omnidex Unable to open the apecifiaed
file

An atiempt was made to open a file that cannot be found or that has a lockword.

ACTION: Make sure the file exists and you include any required lockwords in
the Filename parameter. '

803 omnidex Unable to write to the
apecified file

An attemnpt was made 1o write to the specified file and a file system error
occurred.

ACTION: Check displayed file system error and take appropriate.

804 omnidex Unable to read the specified
file

An attempt was made to write to the specified file and a file system error
occurted.

ACTION: Check displayed {ile system error and tzke appropriate.

805 omnidex Unable to access a seasion
temporary file

An attempt was made to write to the specified file and a file system error
occurred.

ACTION: Check displayed file system error and take appropriate.

~800 omnidex Bad mode specified

The integer value passed in the Mode parameter does not correspond to any
recognizable mode value.

ACTION: Check the size, data type and value of the Mode parameter.
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=881 omnidex File record size muat = ST
aiza

The size of the file record does not match the search item length for an
ODXTRANSFER.

ACTION: Create the file with a record size the same as the search item length,

-802 omnidex File capacity is too small

The capacity of the file for an ODXTRANSFER is too small for the number of
search items to be transferred,

ACTION: Create the file with a larger capacity or use a new file name to let
ODXTRANSFER specify the capacity.

-803 omnidex NOt an ODXTRANSFER ID file

The file created for an external file search does not satisfy the following crteria:
Code- 7604; Size- 2 words; Type- Fixed Binary; Blocking Factor- 64

ACTION: Check the file in question with FUTIL, or 2 similar file utility and
change the file to meet the above criteria, or requalify the IDs and specify a new
file name as the destination.

Create a new file to hold the IDs.

-804 omnidex Insufficient stack spacs

_ An atiempt was made to write Omnidex SIs or IDs 1o a new file during
ODXTRANSFER, but there is not enough stack space for the large number of
Sls or IDs.

ACTION: Try breaking the ODXFIND that preceded the CDXTRANSFER
into smalier components. This would mean writing the results of your

qualification to several external files, but they can be combined using an OR (+}
operation.

.- 1.1 omnidex can’'t tranafer SIs to an 1P

file

A filc that was previously created during an ODXTRANSFER Mode 201 has
been specified as the destination for ODXTRANSFER Mode 1 or 2.

AC'I'!ON: Specify a new file name as the destination.
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~B0& cmnidex Bad data item reference

The field passed through the last 16 bytes of the Options parameter during 3
Mode Option 100 ODXTRANSFER operation carnot be found.

ACTION: Check to see that the feld exists in the data set referenced in the first
16 bytes of the Options parameter, and that the feld name is spelled correctly.

~ 807 omnidex Bad data get reference.

The data set passed through the first 16 bytes of the Options parameter dnrmg a
Mode Option 100 ODXTRANSFER operation cannot be found.

ACTION: Check to see that the daia set exists in the data base referenced in the
Base parameter, and that the set name is spelied cotrectly.

~808 omnidex Mugst be manual master or
detail

A 3 Mode Option 100 ODXTRANSFER operation was attempted on an
automatic master set.

ACTION: Automatic Masters are not supported by ODXTRANSFER Mode
Optiona 100 operations. If you require the transfer of a key field to a file, perform
an ODXFIND on the related detail s¢t. Then, use QDXTRANSFER Mode
Option 100 (if the key field is not the detail set’s Omaidex SI) to transfer the key
field.

-309 omnidex Detail chain processing not
leida

An attempt was made to transfer an 5] field from 2 detail set in an SI domain via
ODXTRANSFER Mode Option 100.

ACTION: Because this would require a chained read, ODXTRANSFER does
not support such an operation. If a Muitifind operation between a master in one
domain and a detail in another & required, the Grst ODXFIND should be
performed on the master set. The Sls can be transferred via an ODXFIND Mode
1 for a subsequent ODXFIND Multifind search on the defail in question. See the
Multifind scction in the Data Base Design chapter of the OMNIDEX
Administrator’s Guide, or the ODXFIND section of this chapter for more
information abont Multifind operations.
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=810 cmnidax Last ODXFIND done on a DR
domain

An attempt was made to transfer Ss via QODXTRANSFER Mode 1 afteran
ODXFIND on a DR detail set.

ACTION: Because DR detail sets are indexed by IMAGE record aumber,
ODXTRANSFER Mode 1 does not recognize their SIs. Use ODXTRANSFER
Mode 101 to transfer 81 fields from any DR details,

811 omnidex nable te tranefer field
spacified '

ODXTRANSFER was unable to retrieve, and therefore transfer, the reconds
qualified by ODXFIND.

ACTION: Verify that the data base, data set and field are valid and that the data
base exists and has been opened successfully.

If the above conditions are met, the problem may be in your index se¢is. Reindex
the domain using ODXUTIL.

900s - DBIOPEN

900 IMSAM © NO IMBAM rootfile
{IMSAM=ROOTFILE set is empty)

The IMSAM rootfile is empty, therefore IMSAM processing cannot occut.
ACTION: Reinstall IMSAM an your data base using DBINSTAL.
See the Installation chapier for more information.

01 IHSAM Rootfile corrupt

The IMSAM rootfile is corrupted.
ACTION: Call the DISC response center.
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902 (nc) IMSAM Deferred update must be
complated using ODXUTIL

An attempt was made to access a data base in write mode that was updated in
deferred mode. An ODXUTIL UPDATE must be performed before the data base
can be accessed again in write mode,

ACTION: Run ODXUTIL and perform an UPDATE on the data base of open
the data base in Mode 103 or 104 to update the domain that was pending a
deferred update.

905 IMSAM IMSAM has expired

ACTION; If you have a trial versior of IMSAM, you can order a new trial or a
production version.

If you have a production version of IMSAM, install your updated IMSAM from
the update tape you receive from DISC. Make sure that copies of the X1 or SL
are moved 10 every account that uses IMSAM,

905 omnidex omnidex has expired

ACTION: If you have a trial version of Omnidex, you can order a production
version. If this is a production version of Omaidex, you need to install the
updated Omnidex tape you received from DISC.

906 IMSAM Ingufficient stack apece for
the ILCB

There is insufficient space in the stack for IMSAM to create the IMSAM local
control block ({L.CB).

ACTION: Rerur the program with a larger MAXDATA parameter, like 31,232,
or specify Control Option 800 in the cali to DBIOPEN. Control Option 800 uses
an extra data segment for the IMSAM and Omnidex local control blocks.

906 onnidex Insufficient stack apace for
the OLCB

There is insufficient space in the stack for Omnidex to create the Ompidex local
control biock {OL.CB).

ACTION: Rerun the program with a larger MAXDATA parameter, like 31,232,
or specify Control Qption 800 in the call to DBIOPEN. Control Option 800 uses
an extra data segment for the IMSAM and Omnidex local control blocks.
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Q7 IMSAM IMSAM-ROOTFILE not accessible
{bad passwvord)

The IMSAM rootfile is not accessible because a bad password was used to open
the data base. This can occur if some datz sets in the data base have access class
0 (zero), but there is no password for that class.

ACTION: Use a valid password 1o access the data base.

S08 IMSAM IMSAM rootfils partially
eraved

The IMSAM rootfile has been partiaily erased, therefore IMSAM processing
cannot OCcur.
ACTION: Reinstall IMSAM on your data base using DBINSTAL.

Sce the Instailation chapter for more information.

09 IMSAM LOADPROC failure

An attempt to perform a LOADPROC failed,

ACTION: Check the code segment table (CST), extended code segment table
(XCST) and code segment block table (CSTBK) with Tuner or Opt. Increase the
sizes if they are full. Also increase the size of the loader segment table with
SYSDUMP if necessary.

909 ' omnidex MAXDATA too small

There is insufficient stack space availabie for the Omnidex intrinsics to function.

ACTION: Rerun the program with a larger MAXDATA parameter, like 31,000,
or reduce the smount of stack space used by your program for fonns, data
declarations, efc.

913 (nc)y IMSAM Index et iz inacceasible

The index set is inaccessible, so the data base cannot be opened.

ACTION: Change the MPE security 1o enable access to the data base or release
the data base using DBUTIL.
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$31 Cmnidex Cannot create file ODXUFOX

Omnidex is unable to create an ODXUFQ file for the deferred update. The file
may already exist from another deferred update, or ODXUTIL INDEX, in the
same group or from a previous deferred update, or INDEX, that aborted. Or,
there may not be enough disk space.

ACTION: If an ODXUTIL INDEX or UPDATE is in process, wait until it
completes before starting the next deferred update. If ODXUFOx files were left
from an sborted process, purge them and then reindex the domain with an
ODXUTIL INDEX. If you are short on disk space, stote off some files or purge
them.

832 omnidex Unkoad file BF/recaize is
wrong

A fije equation specified for an ODXUFOx Ele has the wrong blocking factor or
record size,

ACTION: Specify only “DISC= #recs” parameter {or an ODXUFOx file
equation to let Omnidex create the file the correct blocking factor and record size.

946 IMSAM Insufficient space in the
extra data sogment for the
ILCB

Too many IMSAM and Omnidex data bases have been opened by the current
process. '
ACTION: Close some data bases or call the DISC respouse center.

949 omnidex Excluded words list is damaged
The excluded words list stored in the IMSAM rootfile and compared during an
ODXFIND has been damaged.,

ACTION: Run ODXUTIL and use the XCLUDE command to respecify the file
containing the excluded words list.
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95) IMSAM or Maximim number of esxtra data
omnidex segments exceeded

The number of extra data segments requested by the program you are running
exceeds the maximum per process allowed on your system.

ACTION: Reconfigure your system and increase the maximum number of data
segments alowed per process. Omnidex requires one extra data segment per
data base, and an additional data segment per process if you use the 800 Control
Option in the DBIOPEN statement. (See DBIOPEN in the Intrinsics chapter of
the OMNIDEX Programmer’s Guide for information about this option.)

Increase the allowable number of data segments by the appropriate amount.

952 {ac) IMSAM or Not encugh virtual memory for
Cmnidex omnidex extra data gsegment

The amount of virtual memory required for Omaidex’s extra data segmeat is not
available to Omnidex.

ACTION: For 2 long-term soiution 1o this problem, you need to do a system
configuration and allocate 14 - 20% more space for virtual memory. A temporary
solution is to jower the number of sessions running concurreatly.

977 IMsAM Hot a Version 2.03 rootfile.
Reinstall IMSAM

There were several changes in the intemal layout of the IMSAM rootfile in
Version 2.03.

ACTION: You must reinstall IMSAM on the data base using DBINSTAL.

951 (ne) IMSAM PL ares contention with
another subsysten

DL area is a specizl area of stack reserved for use by system software like screen
processors, data base software, languages, etc. Occasionally, there is contention
between Omnidex and other software that requires this space, When such
costention occurs, this message is displayed,

ACTION: Omnidex uses the DI, area for the Omnidex and IMSAM local
control biocks by defauit. You can solve most DL conterition problems by
specifying Control Option 800 in the DBIOPEN call, This puts the OLCB and
ILCB in an extra data segment. Still, words 11 and 12 of the DL-DB are used by
OMNIDEX. See DBIOPEN for more information about Control Option 800,
See the Configuring OMNIDEX for Your Site section of the Appendix.
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w911 IMSAM Opticn 100 requires exclusive
update accese (Mcde 3 or 4)

An attempt was made to open a data base with a base mode other than 3 or 4, but
with Mode Option 100 added to it. Mode Option 100 cag be used with Mode 3
or 4 only.

ACTION: Change the mode used to open the data base.

-312 IMSAM Control option 800 must be
used in the first DBIOPEN

Control Option 800 {(specified in DBIOPEN by adding 80C to the IMAGE mode
used) indicates that an extra data segment should be used for the IMSAM and
Ompidex local control biocks. If any data bases are opened with this Control
Option, all must be.

ACTION: Change ail DBIOPENS to either specify Control Option 800,01 not
specify Control Option 800, {Call conversion uses Control Option 800
automatically.)

-914 IMSAM call cotiversion library is
net & ctrrent wversion

The call conversion Library that you are using is not valid with the version of
IMSAM that you are using,

ACTION: Reinstall the call conversion libary from the productior tape that
contains your current version of IMSAM.
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Chapter Overview

This chapter describes how to call the Omaidex and IMSAM intrinsics from
within application programs.

The first section, General Considerations, discusses preparing programs,
placing the OMNIDEX intrinsic library, and using the call conversion Library to
automatically convert IMAGE intringics to IMSAM and Omnidex intrinsics.
Because the function and placement of XIs versus SLs differs between Version
2.06 and Version 2.05, we've provided a separaie section for each version.

The second section, Writing Programs, discusses some general aspects of
programming, including opening the data base, locking considerations, updating
records and retrieving data by cailing the Omnidex and IMSAM intrinsics. it
also provides examples of 3GL appiications through COBOL., and FORTRAN.

Other publications are available from DISC, which discuss in detait OMNIDEX
applications written in a variety of programming languages. These can be
obtained for free by contacting your DISC sales representative or DISC technical
SCIVICEs. :

Before writing programs to access or update OMNIDEX-enhanced data bases,
programmers should be familiar with Omnidex’s access capabilities. The
Intrimsics chapter describes the syntax of the Omnidex and IMSAM intrinsics, as
cailed throngh your application programs.
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General Considerations

Stack Size

ISy

Account
Capabilities

Intréduction

There are some general considerations when developing applications that use
Omnidex and IMSAM intrinsics, or for adapting any program {0 access a data
base enhanced by OMNIDEX. They are:

Q How to prepare the program

0O How to minimize the stack size in an MPE V environment
Q0 How to use the OMNIDEX intrinsics library

@ How to use the cali conversion library

] How to use switch stubs, if necessary

Preparing ngrams

- When preparing programs that access the OMNIDEX Version 2.05 intrinsics,
programmers should consider the stack size and program capabilities that are
required.

OMNIDEX uses the program’s stack for the Omnidex Local Control Block
(OLCB), the IMSAM Local Controi Block (ILCB) and for Omnidex ID vaiues
during g call to the GDXFIND intrinsic. Therefore, it is necessary io prepare
{prep) a program with a larger stack size than might normally be used.

It is difficult o predict how large of a stack size is required. Therefore, it is
tecommended that you prepare programs with a MAXDATA of 31232,

OMNIDEX uses extra data segments 1o store Omnidex IDs during calls to
ODXFIND. The H.CB and OLCB can also reside in an extra data segment when
a Coatrol Option 800 DBIOPEN is issued. Control Option 800 can be issued
explicitly or by munning a program through cali conversion.

Therefore, the account and group where the program(s) reside must have DS
capability and you must prep any program that accesses an OMNIDEX -enhanced
data base with DS capability.

32
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Ganeral Considerations

For example:

1COBOL scurcefilenamea
1PREP $oldpass,programname; CAP=IA,BA, DS :MAXDATA®31232

With fourth generation languages, like QUICK and TRANSACT/3000, and also
with Query, the program file is already prepared. You can use the FUTIL
program fo set the MAXDATA of the program and o add DS capability.

FUTIL is in the UTIL group of the DISC account. To run i1, enter:
tRUN FUTIL.UTIL.DISC

The prompts and sample responses for MPE XL are:
Operation (Copy/Modify/Purge/Rename/Exity ? M

FILE NAME? OQUICK
CAPARILITIES [IA, BA ] ? DS, IA, Ba

Gperaticn (Copy/Modify/Purge/Rename/Bxit) 7 B

Note that the current/default values are enclosed in brackets. The only difference
is that with MPE XL you aren't prompted for MAXDATA.

The prompts and sample responses for MPE V are:
Opesration (Copy/Mecdify/Purge/Rename/Exity 2 M

FILE NAME? Query
MAXDATA [15000] 72 31232
CAPABILITIES [IA, BA ] ? DS, IA, BA

operation (Copy/Modify/Purge/Raname/Zxity ? E

Omnidex and IMSAM use a program’s stack for the following purposes:

1. The Omnidex and IMSAM local control blocks reside in stack unjess the daia
base is opened with Controi Option 800. '

2. Bven if the data base opened with Control Option 800, the OLCB and ILCB
are moved into stack each time an Omnidex or IMSAM intrinsic requires
access 1o the local control blocks.

3. The ODXFIND intrinsic uses stack to store Omnidex s during keyword
qualification. '

4. Each time an Omnidex or IMSAM intrinsic is called, the code segment for that
intrinsic is read into stack for execution.
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QDXFIND Stack
Usage

DBIOPEN Control
Option 800

Using V/3000

Programning

There are several ways 1o minimize the amount of stack space required by
Omuidex and IMSAM. These are described next.

ODXFIND piaces qualified IDs in the stack, or in 2n extra data segment if there
is not enough room in stack. Therefore, programs should be prepared with a
MAXDATA of 31232 and with DS capability, as described earlier.

Calling DBIOPEN with Control Option 860 stores the local control blocks
(OLCB and ILCB) in an extra data scgment vntil they are needed by a cali to an
Omnidex or IMSAM intrinsic. The area occupied by the local contro biocks is
released when control is retumed to the calling program. The stack space
conserved by this method is significant if you are opening more than one data
base enhanced by Omnidex or IMSAM in one program. Each data base requires
an OLCB and/or an ILCB.

Omaidex and IMSAM are entirely compatible with V/3000. V/3000, however.
uses the same area of stack that Omnidex and IMSAM use for siorage of the
OLCB and ILCB. You can optimize use of the DL-DB area of stack by issuing a
call to VOPENFORMF before issuing a call to DBIOPEN.

When an Omnidex or IMSAM data base is closed, the area of stack that the local

- control block(s) occupied is released. If the data base is opened before the

formfile, the released area is not available to V3000 because it resides above the
arca that V/3000 is using in stack.

Conversely, if the call to VOPENFORMF is issued before the DBIOPEN call, the
area of stack occupied by the control block(s}) is below the area occupied by
V/3000. When 2 DBICLOSE releases the stack space used by the control blocks,
V/3000 can use the newly released area.

This technique is especially useful in programs that sequentially op-cn and close
multiple Omaidex or IMSAM enhanced data bases.

34
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Using SORT/3000

Configuring
OMNIDEX for Your
Site

Ganeral Considerations

It is recommended that input and output files be used, whenever possible, within
programs that call Omnidex and IMSAM intrinsics. This reduces the amount of
stack used by SORT operations, and allows Omaidex and IMSAM to work freely
in a limited stack environment.

There are two means io configuring the OMNIDEX intrinsics to your systems
1ESOUICES:

2 The DBINSTAL CONFIG command.
3 DBINSTAL entry poiais.

Both means enable you to accommodate your system’s stack and disk space
when ruaning OMNIDEX. They enable you to configure:

@ The location in the DL-DB area of stack where the jocal controf blocks
(OLCB and ILCB) reside. '

2 The maximum size of the extra data segment created for a DBIOPEN Mode
800 open.

{2 The size of the session-temporary CDXFIND [D files that are used 1o hold
Omnidex IDs during an Omuidex search.

{3 The amount of headroom aliocated for other intrinsics calis within ODXFIND.

The DBINSTAL CONFIG command and the DBINSTAL entry points are
discussed in the Installation chapter of the OMNIDEX Administrator’s Guide.
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OMNIDEX Version 2.06 XL and SL Placement

The placement of XLs and SLs for OMNIDEX Version 2.06 is discussed in the
following pages. Whenever severat alternative methods of copying X1.s and SLs
are listed, the recommended method has a check mark next toit { v ).

The illustration on the following page is a matrix that shows the flow of calls
whent OMNIDEX Version 2.06 is run:

{1 In Native Mode
@ In Compatibility Mode
O With <all conversion

{0 Without call conversion

The OMNIDEX Intrinsic Library

Applications - The OMNIDEX intrinsic library resides in the PUB group of the DISC account.
The library, for Version 2.06, is an executable library (X1.PUB.DISC) .

The OMNIDEX intrinsic library contains the following procedures for all the

intrinsics:
DBIOPEN  DBICLOSE DBIFIND
DBIGET DBIPUT DBIDELETE
DBIUPDATE  DBILOCK DBIUNLOCK
DBIERROR  DBIEXPLAIN  DBIINFO
ODXFIND  ODXGET ODXGETWORD
ODXINFO  ODXPRINT ODXVIEW

ODXTRANSFER

In addition, it contains internal routines used by the intrinsics.
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Native Mode Compatibility Mode
with Call
Conversion
AUN NMPROG FPROGACCTLIB=G RUN CMPROG. AROG.ACCT MIBsG
XL PROG.ACTT SL.ARMOGACCT
¥From Xi, CC.DISC) {From i‘”“s‘ 6. S5
SL.PUB . ACCT
Compatlbiii
XL.MUg ACCT Fram SLIUSE PLUZ DISE] g Y
#rom Xt PUB.DISC) l
¥L.PUB.ACCY Maitve
From XL PUB.DISC) Swieh to
IL.PUB.SYS ' Katvae s
XL.PUBSYS
Your Data Base Your Data Bane
Without cau RUN NMPAQG. PHOG ACCT LIB=f AN CMPROG. PRSGACCT LIEwP
Conversion
XL.PUB ACCT SL.PUBACCY s (5o 0wt i M y
From Xi PUB.ISC) From SL/USL PUB.DISC) ‘
Naiive
/ Ewiteh te
Mattvs Mode
XL.PUB.SYS XL PR ACCT
{From XL PUB.DISC)
XL .PLR.SYS
Your Qats Bana Your Datz Buse
Ergure 3- 1 The OMNIDEX 2,06 fow of calls
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Calling the
Executable
intrinsic
Libraries

The intrinsic library supports Omnidex and IMSAM retrieval on a data base
enhanced by OMNIDEX. Whenever an Omnidex or IMSAM intrinsic is called
by aa application program run with the appropriate LIB= parameter, the
appropriate intriasic in the intrinsic library is accessed.

These intrinsics, in turn, call the IMAGE intrinsics in the system level intrinsic
library to perform IMAGE retrieval and update functions.

For a program to access the Omnidex and IMSAM intrinsics, the intrinsic library
must reside in the same group as the program, or in the PUB group of the accouns
where the program resides.

The flow of control is the same whether the intrinsic library is in the same group
as the application programs or in the PUB group of the account that contains the
programs. The program calls the intrinsics in the X1 and they, in turmn, call
IMAGE intrinsics in the System intrinsic library (XL.PUB.SYS),

For example, if the intrinsic library is in the program account, the flow of centrol
for a call to DBIOPEN is:

MINE.PROG.ACCT;LIB=P Calls Calls
DBIOPEN DHOPEN

{XL.PUB.acc (XL.PUB.SYS)

Flgure 3 - 2: The fiow of calls wher the intrinsic library resides in the program account

If the programs are moved to the DISC account, the flow of control is:

MINE.PROG.DISC LIB=p Cails Cails
or DEIOPEN DBOPEN
MINE.PUB.DISC;LIB=F (Xi.PUB.DISC) {XLPLB.SYS)

Figure 3 - 3: The ficw of calls when the intrinsic Rbrary resides in PUB.DISC

3-8
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You can copy XL.PUB.DISC to the account where your programs reside, then
run the programs as follows:

0 If the XL is copied to the same group as the programs, the programs must be
run with LIB=G.

or

& If the XL is copied to the PUB group of the programs’ account, the programs
are run with LIB=P. (Notice that this is the PUB group of the account that
contains the programs, not the user’s log-on accounnt.)

If call conversion is used, the cali conversion XL must be placed in the programs’
group and the intrinsic XL must be placed in the PUB group. See the section on
the Conversion of IMAGE Calls, which follows, for more information.

If call conversion is not used, you can copy XL.PUB.DISC (o either the group
where your application programs reside or to the PUB group of the account
where they reside.

For example, if you have a program calied MINE that resides in the PROG group
of a preduction account called PRODUCT, you couid do either of the following:

i Copy XL.PUR.DISC to X1.PROG.PRODUCT
Run the program with LIB=G

{iRUN MINE,.PROG.PRODUCT;LIB=G)

or
@ Copy XLPUB.DISC to XL.PUBPRODUCT
Run the program with LIB=P
{ :RUN MINE.PROG.PRODUCT;LIB=P)

Then, when an Omaidex or IMSAM intrinsic is called from a program, it
accesses the appropriate procedure in the intrinsic library (either Xi..group or
XL.PUB)}.

If you prefer, you can move your ai:p}imtion programs to the DISC account
instead of copying the intrinsic library 10 your application programs” account.
You couid create a new group for the programs or copy them to the PUB group.

@ If you copy the programs to a separate group in the DISC account, run them
with LIB=P.

or

2 If you copy them to the PUB group of the DISC account, run them with LIB=P
or LIB=G.
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Moving or Copying If you already have an X1 in the same group as your application program and in

Executabie
Libraries

the PUB group of the program account, you can either combine the OMNIDEX
intrinsic iibrary with yours, or use the XL= parameter in the RUN statement.

To copy the OMNIDEX intrinsic library XL into your X1, perform the foliowing
sieps:
1. Run LINKEDIT by typing the LINKEIMT command:

:LINKEDIT

2. Copy the OMNIDEX intrinsic ibrary XL into your XL using the COPYXL,
cormand:

LinkEd> COPYEL FROM=XL.PUR.DISC;TO=XL.PUB.acct

3. Exit LINKEDIT
LinkEd> EXIT

To specify the X1. parameter in a RUN command, perform the following steps:

1. perform the following COPY operations at an MPE ( : } prompt:
;COPY %L.PUB.DISC,XLODX.PUB.FRODUCT

2. When you run your application programs be sure to specify the following XL=
parameter:

RUN
myprog.PROG . PRODUCT ; iL.=" XLODX . PUB . PRODUCT , XL . PUB . PRODUCT™

Note that the XLs specified in the XL= parameter is searched in the same order
as they appear. '

310
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The Conversion of IMAGE Calls

The call conversion library resides in the CC group of the DISC account. This
file, XL.CC.DISC, has two purposes:

1. It facilitates the intesface between OMNIDEX and fourth generation
languages (4GLs).

2. It also intercepts IMAGE calls snd redirects them to the appropriate
IMSAM intrinsics without any program changes. This means the Omnidex
and IMSAM index sets are antomaticaily updated by calis to DBPUT,
DBDELETE and DBUPDATE.

Call conversion should be used whenever you add Omnidex or IMSAM retrieval
capabilities fo a daia base and want to run your existing programs just as they are.

If the data base structure was not altered before installing OMNIDEX, the only
change you may need 0 make 10 your progrars is 10 use an (@ item list, or the
equivalent, for DBPIUTSs and for DBUPDATES if the data base is opened in Mode
3. This is necessary for most sets enbanced with Omnidex or IMSAM., Master
sets that use a transparent ID and DR detail sets are the exceptions.

If there were changes in the data set su'uciurc, like the additionof aJ2 field to a
masier, you must modify the record definition in your 3GL program or 4GL data
dictionary to reflect that change.

To use the advanced retrieval capabitities of Omnidex and IMSAM, you must
add or change programs io call the Omnidex and IMSAM retrieval intrinsics, as
well as DBIERROR and DBIEXPLAIN, and change the Stetus array to 21
16-bit-words. Notle that you can still run the program under call conversion to
intercept IMAGE calls and convert them to their comresponding IMSAM intrinsic
cails.

The call conversion library intercepis calls to:

DBOPEN DBPUT
DBCLGSE DBDELETE
DBLOCK DBUPDATE
DBUNLOCK - DBFIND
DBEXPLAIN DBGET -
DBERROR DBINFO

It substitutes calls to the comesponding IMSAM iotrinsics as necessary.

By accessing the call conversion library (using the LIB= parameter in the
program RUN statement), an existing IMAGE application program may access
any combination of IMAGE, Omnidex and IMSAM data bases.
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When a program uses call conversion, calls to IMAGE intrinsics are trapped and
converted 10 equivalent IMSAM intrinsic calls. For example, 2 Mode 1 call to
DBPUT would be intercepted and converted 10 a Mode 1 call to DBIPUT. This
enables the Omnidex and IMSAM indexes to be maintained automatically.

Installation and Fot a program to make use of the call conversion library, the library
Function (X1..CC.DISC) must reside in the same group as the program and the intrinsic
library (XL.PUB.DISC) must reside in the PUB group, as follows:
2 XL.CCis in the same group as the program.
1 XL.PUB is in the PUB group of the programs account.
1 The program is run with LIB=G,

These libraries must reside in the account that contains the appiicaﬁo'n programé,
not the user’s log-on account.

Using LIB=G means the program first searches the group library when a cail Hy
an external intrinsic is issued. Then, the program searches the Iibrary in the PUB
group, and finally the system library, until the call is satisfied.

This hierarchical search to satisfy cails to external procedures determines the
placement of the libraries. The call conversion Library must intercept calls to the
IMAGE intrinsics, then, call the IMSAM intrinsics in the PUB library and stili
cail the IMAGE intrinsics at the system level if required.

For exampile, if the program MINE resides in the PROG group of the PRODUCT
account, you would copy the libraries as follows:

. 1. Copy the call conversion library to the same group as the program:
XL.CC.DISC > M PROG.PRODUCT

2. Copy the intrinsic library to the PUB group of the account that contains the
program:
XL.PUR.DISC

>  XL.PUB.PRODUCT

3. Run the program with LIB=G so that the IMAGE intrinsics is converted to
IMSAM intrinsics:
1 RUN MINE.FROG.PRODUCT; LIBsG
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Now, when a call 10 an IMAGE intrinsic, like DBOPEN, is issued:

1. The program accesses the intrinsic (DBOPEN) in
XL.PROG.PRODUCT. This DBOPEN is merely an entry point that calis
DBIOPEN.

2. The DBOPEN intrinsic in XL.PROG.PRODUCT calls the DRIOPEN intrinsic
in XL.PUB.PRODUCT.

3. The DBIOPEN intrinsic issues a call fo the IMAGE intrinsic DBOPEN, which
resides in XL.PUB.SYS, then performs Omnidex and IMSAM housekeeping
functions.

The flow of control works like this:

MINE FROG PRODUCT LiBwG Calis Calis Calis
DBOPEN - CHIOPEN D8OPEN
HLPAGG.PRODUCT)  DLPUB.PRODUCT &L PUB.SYS)

Figure 3 - 4: The flow of controt when Hibraries are copied o the program account

If you prefer, you can move your application programs to the CC group of the
DISC account instead of moving the libraries. [f you do, run the programs as
follows:

tRUN MINE.CC.DISC;LIB=G

Because the libraries are placed correctly in the DISC account, calls to IMAGE
intrinsics are intercepted by XL.CC.DISC, which calf the corresponding IMSAM
intrinsics in XL PUB.DISC, which in turn call the IMAGE intrinsics in
XL.PUB.SYS.

When you move the programs io the CC group of the DISC account instead, the
flow of control is:

MINE.CC.DISC:LIR=G Catle Calle Calis
DBOPEN DBIOPEN DBOPEN
XLCC.BISC) XLPUB.DISC} XLPUB.SYS!

Figure 3 - 5: The fow of control whan programs are copied o
CC.OISC
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You couid copy the cail conversion XL modules (XL.CC.DISC) 10 XI..PUB of
the program account and add the jntrinsic X1 modules (XL.PUB.DISC) o
X1.PUB.SYS using LINKEDIT.

Using Call
Conversion with
Existing XLs

If you already have an XL in the same group as your application program, and in
the PUB group of ihe account that coniains the programs, you can either combine
the call conversion library with yours or use the XIs parameter in the RUN
statement.

To copy the OMNIDEX intrinsic library XL into your XL, perform the following
steps:
1. Rua LINKEDIT by typing the LINKEDIT command:

tLINKEDIT

2. Copy the call conversion library XL into your XL using the COPYXL
command: '

LinkEd> COPYYL FROM=XL.{C.DISC;TO=XL.prog.acct

3. Exit LINKEDIT
LinkEd> EXIT

To specify the X1 parameter in a RUN command, perform the following steps:

1. Perform the following COPY operations atan MPE ( : ) prompt:

1COPY XE.CC.DISC, XLODX . PROG.PRODUCT
1COPY XL.PUB.DISC, XLODX.FPUB.PRODUCT

2. When you run your application programs be sure to specify the following XL=
parameter:

RUN myprog.PROG.PRODUCT; XL=" XLODX.FROG.PRODUCT, &
XL.. PROG. PRODUCT , XLODX . PUB . PRODUCT , XL, . PUB . PRODUCT "

Note that the XLs specified in the XL« parameter are searched in the same ordes
as they appear.

3-14
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Additional Explicit calls to the IMSAM intrinsics may be intermixed with implicit calls 1o
Notas ' IMSAM intrinsics made by programs under call conversion.

For exampie, if one of your existing programs is being run under call conversion,
you can add calls to the Omnidex and IMSAM intrinsics to use the new retrieval
capabilities. You can still rup the program under call conversion to handle any
IMAGE calls.

Another example is that of a vendor-supplied program for which you can write
procedures to be executed while the program is running. With this type of
program, you can use cail conversion and add procedures with calls to the
Omnidex and IMSAM intrinsics.

The <all conversion library generates IMSAM intrinsic calls in response to
certain IMAGE calls by the program, while the user-written procedures call the
IMSAM intrinsics directly, as needed.

When using call conversion, the IMSAM retrieval intrinsics DBIFIND and
DBIGET also can be called indirectly. The call conversion library converts calls
for DBFIND and DBGET to DBIFIND and DBIGET, passing all the paramelers
unchanged, except the Siatus array.

This means a Mode 7 DBGET is converied to a Mode 7 DBIGET, which is
performed just like a DBGET Mode 7. This also means a Mode -104 DBGET
{an illegal mode in IMAGE) is converted to a Mode -104 DBIGET, which
enables you to do an IMSAM paniial-key retrieval with a 4-byte key vatue.

In short, you can do IMSAM retrievals using IMAGE intrinsics by specifying
IMSAM modes for DBGET and running the program under call conversion.

If calls to IMAGE intrinsics are mixed with calls to IMSAM intrinsics, then the
program’s error handling routines must be modified to call the appropriate
intrinsics (DBERROR for IMAGE calls, DBIERROR for IMSAM calis). For
example, if a program calls DBGET under call conversion, then DBERROR or
DBEXPLAIN should be called if the call to DBGET fails. Conversely, ifa
program calls DBIGET, thea DBIERROR or DBIEXPLAIN should be called if
the call to DBIGET faiis.
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OMNIDEX Intrinsic Switch Stubs

Both versions of OMNIDEX can be calted by either Native Mode or
Compatibility Mode application programs. This is possible because of switch
stubs, library routines that convert Compatibility Mode calls to Native Mode
calls, and vice versa.

If you plan to call OMNIDEX Version 2.06 intrinsics from a Compatibility Mode
program, OMNIDEX includes a switch stub Segmented Library file called
SL.PUB.DISC. Itis a segmented library that functions as an interface between
your Compatibility Mode programs and the OMNIDEX Native Mode intrinsic
library (XL.PUB.DISC).

Thus, if you are runaing any Compatibility Mode programs, you should copy the
switch stub library {Si..PUB.DISC), and the OMNIDEX intrinsic XL
(XL.PUB.DISC), to the PUB group of the account that contains the program.

 The SL Segments can be copied using Hewlett-Packard’s Segmenter utility as
follows:

tSEGMENTER

=5% SL.PUB.PRODUCT
-USL SL.PUR.DISC
~ALDSL DISC*2
~ADDSY, DISC CM*SWITCH
~ADBDSL DISC'S
~ADDSL DISC’E
-ADDSL DISC*?
-ADDSL DISC C
-ADDSL CCBCSEGO
=-ADDSL CCSCSEG]
~ADDSIL, CCSCSEG2
~EXIT

3-18
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You must copy any software updates into the PUB group of the program account

to use the swilch stubs.

To use the OMNIDEX 2.06 switch stubs, run your Compatibility Mode programs

with the LIB=P option. MPE detects that your program is running in
Compatibility Mode and loads the SL switch stubs which, in tum, call the XL

routines in the PUB group.

For example, you may have a Compatibility Mode program that directly calls

Omnidex or IMSAM iatrinsics on an OMNIDEX-enhanced data base. The flow
of control when the program is run would be as follows:

RUN CMPROGRM Prog AcclLiBeR

|

SLPUBAeat o

XL_PUg. Asei —

|

XLPUR.SYS

|
=

Your Data Baae

HP SWITCH 1O NM

Compatinitily

|

Naltve

Figure 3 - 6: Calling OMNIDEX 2.06 from Compatibility Mods

OMNIDEX Programmer's Quide
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Using Call Conversion with Intrinsic Switch Stubs

To run a Compatibility Mode program under call conversion in Version 2.06, you
must use the call conversion routines in SL.CC.DISC and the intrinsic switch
stubs in SL.PUB.DISC.

To begin using call conversion, copy SL.CC.DISC into the group and account
where the program resides. If you already have a group SL for your application,
you can copy the required segments from USL.CC.DISC using the following
Segmenter commands:

SSEGMENTER

~SL SL.group.product

~{J8L, USL.CC.DISC

-ADDSL IMAGE'CC

«~ADDSL TIMAGEll <«for BASIC only>»
-EXIT
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BUN CMPROG. Prog. AcchLiG=f

SLPROG. Acot

HP BWITCH YO NM

SLPUE AGGE ————

KL PUS AGE

Compatibitity

|

Hattve

J

AL PUB.BYS

|
=

Your Data Baws

Figure 3 - 7: When call canversion switch siubs are copiad to the program account

If you are running Native Mode programs from the same account as
Compatibility Mode programs (shown in Figure 3 - 1) you must perform the

foliowing steps:

0 Foliew the instructions in this section to either copy the necessary cal}
conversion and intrinsic switch stubs fo your application group or copy the
necessary procedure segments to existing SLs in your application group.

£ Refer to The Conversion of IMAGE Calls section and foliow the instructions
for copying XL.CC.DISC to your application group and account.

OMNIDEX Version 2.08 XL and SL Placament
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OMNIDEX Version 2.05 SL and XL Piacement

The placement of SLs and XLs for OMNIDEX Version 2.05 is discussed in the
following pages. Whenever several aiternative methods of copying X1s and SLs
are listed, the recommended method is marked with & check (V).

The OMNIDEX Version 2.05 Intrinsics Library

The OMNIDEX inirinsic libraty contains the following procedures for all the

intrinsics:
DBIOPEN DBICLQSE DBILOCK
DBIUNLOCK DBIFIND DBIGET
DBIPUT DBIDELETE DBIUPDATE
DBIERROR DBIEXPLAIN DBIINFO
ODXFIND ODXGET ODXGETWORD
ODXINFO ODXPRINT ODXVIEW

ODXTRANSFER
In addition, it contains internal routines used by the intrinsics.

The intrinsic library supports Omnidex and IMSAM retrieval on a data base
enhanced by OMNIDEX. Whenever an Omnidex or IMSAM intrinsic is called
by an application program run with the appropriate LiB= parameter, the
appropriate intrinsic in the intrinsic library is accessed.

These intrinsics, in tarn, call the IMAGE intrinsics in the system level intrinsic
library to perform IMAGE retrieval and update functions.
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Figure 3 - 8: The OMNIDEX 2.05 flow of calfe
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Calling from a
Segmented Library

The OMNIDEX intrinsic library for Version 2.05 is 2 segmented library
{SL.PUB.DISC). A user subprogram library (USL) is also provided.

For a program to access the Omnidex and IMSAM intrinsics, the intrinsic library
must reside in the same group as the program or in the PUB group of the account
where the program resides.

The flow of coatrol is the same whether the intrinsic library is in the same group
as the application programs or in the PUB group of fhe account that contains the
programs. The program calls the intrinsics in the SL and they, in turn, call
IMAGE intrinsics residing in SLPUB.SYS,

For example, if the intrinsic library is in the program account, the flow of control
for a cali to DBIOPEN is:

Calls Calis
DBIOPEM BBOPEN
{SLPUBR sccY {SL.PUR.SYS)

MINE.PROG.ACCT;LIB=P

Figure 3 - 9: Tha flow of calis when the intrinsic library resides in tha program acopunt

If the programs are moved to the DISC account, the flow of control is:

MINE PROG.DISC;LIB=P Calls Calis
o DBIOPEN DBOPEN
MINE PUB.DISC:LIB=P (S1.PUB.DISC) {SL.PUB.SYS}

Figure 3 - 10; The fiow of calls when tha intrinsic ibrary reskles in PUB.DISC

You can copy the SL 1o the account where your programs reside, then run the
programs as follows: )

{} If the SL is copied to the same group as the programs, the programs must be
run with LIB=G.

or

& If the SL is copied 1o the PUB group of the programs” account, the programs
should be run with LIB=P. (Notice that this is the PUB group of the account
that contains the programs, not the user’s log-on account.)
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if you are using call conversion, the call conversion SL musi be placed in the
programs’ group and the intrinsic library must be placed in the PUB group of the
programs’ account. See the section on The Conversion of IMAGE Calls, which
follows, for more information.

If you are not using call conversion, you can copy SL.PUB.DISC to either the
group where your application programs reside or to the PUB group of the
account where they reside.

For example, if you have a program called MINE that resides in the PROG group
of a production account called PRODUCT, you could do either of the foliowing:

3 Copy SL.PUB.DISC to SL.PROG.PRODUCT
Run the program with LIB=G
(:RUN MINE.PROG.PRODUCT;LIB=G)

o

#f Copy SL.PUB.DISC to SL.PUB.PRODUCT
Run the program with [iB=P

{ tRUN MINE.PROG.PRODUCT;LIB=P)

Then, when an Omnidex or IMSAM intrinsic is called from a program, it
accesses the appropriate procedure in the intrinsic library (either SL.group or
SL.PUB).

If you prefer, you can move your application programs o the DISC account
instead of copying the intrinsic library to your application programs’ account.
You could create a new group for the programs or copy them to the PUB group.

3 If you copy the programs 10 2 separate group in the DISC account, run them
with LIB=P.

or

[ If you copy them to the PUB group of the DISC account, run thém with LIB=P
ot LIB=G.

If you already have an SL. in the same group as your application program and in
the PUB group of the account that contains the programs, you must combine the
OMNIDEX intrinsics that are conlgined in the User Subprogram Library
(USL.PUB.DISC) into your existing SL.
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Use Hewlett-Packard’s Segmenter {o add the OMNIDEX segments to the
existing SL in the program group.

For exampie:

s SEGMENTER

-5L SL.PROG.FPRCDUCY
~J8L USL,PUB.DISC
=-ADDSL DISC']
~ADDSI, DISC‘2
«ADDSL DIsC’3
-ADDSL DISC’4
<ADDSL DISC'S
-ADbsl, DISCe
~ADDST, DISC!?
-ADDSL DISC_C
-ADDSL CCSCSEGO
-ADDSL CCSCSEG]
=ADDSL CCSCSEGR
~BXIT

Then, run your programs as follows:
:RUN MINE.PROG.PRODUCT;LIB=G

or

tRUN MINE.PROG,.PRODUCT;LIB=P

The Conversion of IMAGE Calls

The call conversion library resides in the CC group of the DISC account. This
file, SL.CC.DISC, has two purposes:

1. It facilitates the interface between OMNIDEX and fourth generation
Ianguages (4GLs}.

2. It alse intercepts IMAGE calls and redirects them to the appropriate .
IMSAM intrinsics without any program changes. This means the Omaidex
and IMSAM index sets are automatically updated by calls to DBPUT,
DBDELETE and DBUPDATE.

Call conversion should be used whenever you add Omnidex or IMSAM retrieval
capabilities to a data base and want 10 runt your existing programs just as they are.

As long as no changes were made 1o the dala base structure, the only changes that
may be required in your programs are 10 use an (@ item list, or the equivalent for
DBPUTSs and for DBUPDATES, if the data base is opened in Mode 3. This is
necessary for most sets enhanced with Omnidex or IMSAM. Master sets that use
transparent I and DR detail sets are exempt from this.
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If there were changes in the data set structure, like the addition of 2 J2 ficld o a
mastet, you must modify the record definition in your 3GL program or 4GL. data
dictionary to reflect that change.

To use the advanced retrieval capabilities of Omnidex and IMSAM, youn must
add or change programs to call the Omunidex and IMSAM retrieval intrinsics, as
well as DBIERRCR and DBIEXPLAIN, and change the Status array to 21
16-bit-words. Note that you ¢an stiil run the program under call conversion to
intercept IMAGE calls and convert them to their corresponding IMSAM intrinsic

calls,

Applications The call conversion library iniercepls calls to:
DBOPEN DBPUT
DBCLOSE DBDELETE
DBLOCK DBUPDATE
DBUNLGCK DBFIND
DBEXPLAIN DBGET
DBERROR DBINFO

I substitutes calls to the correspoading IMSAM intrinsics as necessary,

By accessing the call conversion library (using the LIB= parameter in the
program RUN statement), an existing IMAGE application program may access
any combination of IMAGE, Omnidex and IMSAM data bases.

When a program uses call conversion, calls to IMAGE intrinsics are trapped and
converted to equivalent IMSAM intrinsic calls. For exampie, 2 Mode 1 call to
DBPUT would be intercepted and converted to a Mode 1 call 1o DBIPUT. This
enables the Omnidex and IMSAM indexes 1o be maintained automatically.

For Version 2.05, the call conversion library opens a data base with DBIOPEN
Coatrol Option 800 and maintzains the Omaidex and EMSAM local control blocks
{OL.CBs and ILCBs) in an extra data segment. This reduces conteation for stack
space berween the local coatrol blocks and your application programs.
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Instatiation and
Function

For a program to make use of the call conversion library, the library
(SL.CC.DISC) must reside in the same group as the program and the intrinsic
library (SL.PUB.DISC) must reside in the PUB group, as follows:

(2 SL.CCis in the same group as the program.
3 SL.PUB is in the PUB group of the program’s account..
@ The program is run with LiB=G.

These libraries must reside in the account that contains the application programs,
not the user's log-on account.

Using LIB=G means the program first searches the group library when a call to
an external intrinsic is issued. Then, the program searches the library in the PUB
group, and finally the sysiem library, until the call is satisfied.

This hierarchical search to satisfy calls to external procedures determines the
placement of the lfibraries. The call conversion library must intercept calis to the
IMAGE intrinsics, then call the IMSAM intrinsics in the PUB library, and still be
able to call the IMAGE intrinsics at the system level.

For example, if the program MINE resides in the PROG group of the PRODUCT
account, you would copy the libraries as follows:
1. C-:;py the call conversion library to the same group as the program:

sL.cC.plsc > SL.PROG. PRODUCT

2. Copy the intrinsic library (o the PUB group of the dccount that contains the
program:
SL.PUB.DISC

> SL.PUB.FPRODUCT

3. Run the program with LIB=G so that the IMAGE intrinsics are converted to
IMSAM intrinsics:
:RUN MINE.PROG.PRODUCT;LIB=G
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Now, when a call to an IMAGE intrinsic, like DBOPEN, is issued:

1. The program accesses the intripsic (DBOPEN) in
SL.PROGPRODUCT. This DBOPEN is mercly an entry point that calls
DBIOPEN.

2. The DBOPEN intrinsic in SLPROG PRODUCT calls the DBIOPEN intrinsic
in SL.PUB.PRODUCT.

3. The DBIOPEN intrinsic issues a call to the IMAGE intrinsic DBOPEN, which
resides in SL.PUB.SYS, then performs Omnidex and IMSAM housekeeping
functions. .

The flow of control works like this:

MINE.PROG.PRODUCT LIB=G Caile Calln Calls
DROPEN RBIOFEN DEOPEN
SLPROG.PRODUCT, SLFUA.PRODUCT) SLPUB.SYE)

Figure 3- 11. The flow of control whan libranes are copied 1o the program account

If you prefer, you can move your application programs to the CC group of the
DISC account instead of moving the libraries. If you do, run the programs as
follows: '

tRUN MINE,.CC.DISC;LIB=G

Because the libraries are placed correctly in the DISC account, calls to IMAGE
intrinsics are intercepted by SL.CC.DISC, which cail the corresponding IMSAM
intrinsics in SL.PUB.DISC, which in turn call the IMAGE intrinsics in
SL.PUB.5YS.

If you choose to move the programs to the CC group of the DISC account
instead, the flow of control is:

MINE.CC.OISC LIERG Cails Calls Calls
DROPEN DAIOPEN DEOPEN
BL.CC.HSC) (SLPUB.GISC) {SLPUB.SYS)

Figure 3 - 12: The flow of control when programs are copiad o
ce.Disc
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Installing the Although it is not recommended, you could add the call conversion USL

OMNIDEX Intrinsics segments to SL.PUB of the program account and add the intrinsics USL

in Your Systern SL.  segments to SL.PUB.SYS. This might be necessary if your application programs
must be run from the PUB group.

Although it is not recommended, you can add the User Subprogram Library
(USL) to the system SL if it is necessary for your system. If you do this, you
should create a new configuration (COLDLOAD) tape.

Here, the flow of control is:

MINE PHOG PRODUCT:LB=G Galls Cails Cails
’ CAGPEN DRIOPEN DROPEN
(3LPUB.PRODUCT) {SLPUB.SYS ISLPUB.SYTS

Figure 3 - 13: Tha flow of control when libraries are copled o PUB.SYS

The program first accesses the SL in PUB.PRODUCT, where the call conversion
intrinsics reside. Then, the IMSAM, and IMAGE, intrinsics are called from the
SL.PUB.SYS.

Use Hewlett-Packard's Segmenter 1o add the procedure segments within these
USLs to the SLs in the PUB group of the program account and to PUB.SYS. For
exzmple:
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:SEGMENTER

~SL SL.PUB.PRODUCT <«The PUB group of the PRODUCT acccunt>
~J8L, USL.CC.DISC

-ADDSL, FPROC'CC  <for OMNIQUIZ only>
~ADDSL: TIMAGELL <for BASIC only>
=ADRSL IMAGEL‘(C

~SL SL.PUB.SYS <The aystem SL>

=UsL USL.FUB.DISC

«ADDSL DISC]

=ADDSI, DISC'Z

-ADDSL DISC’3

-ADDSL DISC'4

~ADDSL DISC’'S

- «ADDSL DISC'é

-ADDSL DISC'7

=ADDSL DISC_C

~ADDSL, CCSCSEGO

~ARDSL CCSCSEGL

=ADDSL. CCSCSEGR

«~EXIT

Then, run your programs with LIB=P:
tRUN MINE.PROG.PRODUCT;LIB=F

Explicit calls to the IMSAM intrinsics may be intermixed with implicit calls to
IMSAM intrinsics made by programs uander call conversion.

For example, if one of your existing programs is being run under call conversion,
you casn add calls to the Omnidex and IMSAM intrinsics to use these new
retrieval capabilities. Here, you can still run the program under call conversion.

Asncther cxample is that of a vendor-supplied program for which you can write
procedures to be executed while the program is running. With this type of
program, you can use cail conversion and add your own procedures with calis to
the IMSAM intrinsics.

The call conversion library generates IMSAM intrinsic calls in response to
certain IMAGE calls by the program, while the user-written procedures or
programs call the IMSAM intrinsics directly, as needed.

When using call conversion, the IMSAM retrieval intrinsics DBIFIND and
DBIGET also can be called indirectly. The cali conversion library converts calls
for DBFIND and DBGET to DBIFIND and DBIGET, passing all the parameters
as is, except the Status array.
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This means a Mode 7 DBGET is converted to a Mode 7 DBIGET, which is
performed just like 2 DBGET Mede 7. This also means a Mode -104 DBGET
(an illegal mode in IMAGE) is converted to a Mode -104 DBIGET, which aliows
you to do an IMSAM partial-key retrieval with a 4-byte key value.

In short, you can do IMSAM retrievals using IMAGE intrinsics by specifying
IMSAM modes for DBGET and running the program under call conversion.

If calls to IMAGE intrinsics are mixed with cails to IMSAM intrinsics, then the
program’s error handling routines must be modified to call the appropriate
intrinsics (DBERROR for IMAGE calls, DBIERROR for IMSAM calls). For
example, if a program calls DBGET under call conversior, then DBERROR or
DBEXPLAIN should be called if the call to DBGET fails. Conversely, if a
program calls DBIGET, then DBIERROR or DBIEXPLAIN shonid be called if
the call to DBIGET fails.

OMNIDEX Intrinsic Switch Stubs

Both versions of OMNIDEX can be called by either Native Mode or
Compatibility Mode application programs. This is possible because of switch
stubs, library routines that convert Compatibility Mode calls to Native Mode
calls, and vice versa,

If you plan to call OMNIDEX Version 2.05 intrinsics from a Native Mode
program, OMNIDEX includes a switch stub library file cailed

XL.PUB.DISC. lt is an executable library that functions as an interface between
your Native Mode programs and the OMNIDEX Compatibility Mode intrinsic
library (SL.PUB.DISC).

This means the switch stub library (XL.PUB.DISC) should be copied 1o the PUB
group of the program account, along with the OMNIDEX intrinsic library
(SL.PUB.DISC).

To use the OMNIDEX 2.05 switch stubs, use the LIB= parameter when running
your Native Mode programs. MPE XL detects that you are running & Native
Mode program and loads the X1 switch stubs, which, in turn, calls the SL in the
same group,

For exampie, you might have a Native Mode program that directly calis Omnidex
or IMSAM intrinsics on an OMNIDEX-enhanced data base. The flow of control
in such an instance is represented in Figure 3 « 14 on the following page.
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SLPUB.ACEL

|

SLPUBSYS

|

Your Dals Baza

Figure 3 - 14; Calling OMNIDEX 2.05 from Native Mods.

Call Conversion Switch Stubs

The call conversion switch stubs ate designed 1o enable your Native Mode
programs to run against OMNIDEX-enhanced data bases without source code
changes.

To run 2 program under call conversion in Version 2.05, you must use the call
conversion switch stub (XL) and the intrinsic libraries (S1.).

First, copy XI..CC.DISC and SL.CC.DISC into the group and account where the
program resides.

Then, copy SL.PUB.DISC into the PUB group of the account where the program
resides.

Use the LIB=G parameter when running your program.
:RUN nmprog.prog.acct;LIB=G

or

tRUN coprog.prog.accet ;LIBaG
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Introduction

'This section discusses in detail bow to use the Omnidex and IMSAM intrinsic
calls to perform the above functions.

1 Open the data base;

@ Lock parts of the data base at appropriate times;

3 Update daia set records and the cortesponding index sets;

@ Retrieve data set records using Omnidex and IMSAM capabilities;
0 Retrieve data set records using standard IMAGE capabilities.

Opening the Data Base

A data base enhanced with Omnidex or IMSAM must be opened using the
DBIOPEN intrinsic whenever the data base is accessed by 2 program.

DBIOPEN performs two functiors that are crucial for subsequent access to the
data base:

1. DBIOPEN calls DBOPEN to apen the data base.

2. DBIOPEN allocates space for the Omnidex and IMSAM iocal control blocks
{OLCB and ILCB). This space is allocated in virtual memory of the outer
block area of the X1, whenever a data base is opened.

In Version 2.05 this space is allocated either in the program’s stack when modes 1
through 8 or Controi Option 100 are specified, or in an extra data segment if you
use Control Option 800,

Ommnidex and IMSAM intrinsics use these local control blocks during processing,
so they must be created when the data base is opened,

Fourth generation languages, which are run under call conversion, automatically
use Conirol Option 800 for DBIGPEN. This is done to use an extra data segment
for the local control blocks.

PASCAL requires the use of DBIOPEN Coatrol Option 800 if any HELP
commands are o be used; other third generation languages support it.

If you call DBOPEN instead of DBICPEN, an error message, Bad base 1D, or
data base not opened using DBIOPEN, appears when you call an IMSAM or
Omnidex intrinsic. '

Note that DBIOPEN opens the data base a second time for internal use, but this
second open uses negligible system resources and does not affect performance.
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Locking Considerations

Before you add, delete or update 2 record using DBIPUT, DBIDELETE or
DBIUPDATE with shared access to the data base, you must use the DBILOCK
intrinsic to issue a lock.

This rule applies to any data set that contains an Omnpidex keyword or IMSAM
keyed field, You can specify a data base, data set or entry level lock by using
DBILOCK modes 1 through 6.

DBILOCK automaticaily locks any index sets associated with the data set to
index or update the Omnidex keywords and IMSAM keys for indexed fields in a
record. The keywords and keys are updated appropriatety after a DBIPUT,
DBIDELETE or DBIUPDATE.

If you try to modify an entry in a set that has not been locked, and the set
contains an Omaidex keyword or IMSAM keyed field, you receive an IMAGE
error stating that DBPUT, DBDELETE or DBUPDATE has been called with no
covering lock in effect.

If the set you are modifying contains Omaidex or IMSAM fields, but your
applicaticn does not allow them to be madified, you can use DBILOCK with
Mode Option 100 (IMAGE-only locking). This eliminates the unnecessary
overhead of locking the index sets. '

If the set you are modifying contains no Omnidex keyword felds or IMSAM key

fields, you can use DBLOCK or DBILOCK with Mode Option 160

(IMAGE-only locking), as there are no index sets to lock. Siill, it is better to use
- DBILOCK in case fields in the set are later enhanced with Omnidex or IMSAM.
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Update Intrinsics
The three IMAGE intrinsics for updating information in an IMAGE data base are

DBPUT, DBUPDATE and DBDELETE.

For Omnidex-enhanced or IMSAM-enhanced data sets, it is necessary to update
the index sets as well as the data sets themselves.

The three IMSAM intrinsics that correspond to the standard IMAGE intrinsics
and perform these updates are:

DBIPUT - To add records.
DBIUPDATE - To change data in existing records.
DBIDELETE - To remove records.

These IMSAM intrinsics replace the corresponding IMAGE intrinsics, The
syntax, which is provided in the Intrinsics chapter, is identicai to the syntax of
the IMAGE intrinsics.

There are three modes that provide three different methods of access for updating
data sets enhanced with Omnidex and IMSAM. These modes are as follows:

) Normal Mode

Normal mode is the most commonly used update mode. It is available for the
DBIPUT, DBIUPDATE and DBIDELETE intrinsics.

By calling any of these intrinsics with the Mode parameter set 10 1, the
specified data record and the Omnidex index sets and IMSAM B-tree
structures are updated immediately. This is the recommended mode for
on-fine applications.

3 IMAGE-Oniy Mode

IMAGE-only mode is used when you want to update data sets without
updating their associated indexes. This mode is available for DBILOCK,
DBIPUT, DBIUPDATE and DBIDELETE by adding 100 to the Mode
parameter value when calling these intrinsics.

This mode is typically used when converting data from ae IMAGE daia base
to an Omanidex-enhanced or IMSAM-cnhanced data base, or when performing
large batch updates. After the data is added or updated in IMAGE-only mode,
the indexes ate repopuiated using the ODXUTIL and DBIUTIL INDEX
commands.

If you wish to repopulate the IMSAM and Omnidex index sets in batch, use
ODXPRO’s JOB INDEX command. The ODXPRO prototyping and suppont
program is discussed in the Utilities chapter of the OMNIDEX
Administrator’s Guide. -
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IMAGE-only mode is not recommended for on-line applications unless
keyword retrieval and sorted-sequential access on data sets are nol required
immediately after updating. If you want to defer the updating of index sets, it
is recommended that your administrator specify the Batch Indexing (BI)
option during installation. See the Keyword Field Options section of the
Data Base Design chapicr and the Ormnidex Instailation section of the
Instailation Chapter of the OMNIDEX Administrator’s Guide for more
informatioa.

3 Discrete Mode

Discrete mode is used when you want to update the Omnidex and IMSAM
index sots without updating the actual data set record. This mode is available
for DBIPUT, DBIDELETE and DBILOCK only and is specified by adding
200 to the Mode parameter value when calling these intrinsics.

Discrete mode is also used with stand-alone B-tree structures and for Omnidex
keywording of records by values that are not contained in a data record. See
the Stand-Alone IMSAM B-Trees section of the Data Base Design chapter
of the OMNIDEX Administrator’s Guide for more information.

Omnidex Keyword Retrieval

To do keyword retrievals on an Omnidex data set, you must use the Omnidex
keyword retrieval intrinsics, ODXFIND and ODXGET. The sequence of
prograrm calls is:

1. Call ODXFIND to locate the keywords in the indexes and create a list of
qualifying Omnidex [Ds for the records that contain them.

2. Call ODXGET to retrieve the Omnidex search item values (Sis) for the
qualifying records.

3. Call DBGET or DBIGET to retrieve the actual record using the Omnidex SI
value.

Note that QDXFIND qualifies IDs, but ODXGET retrieves Sls.
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The following examples are common scenarios for data bases enhanced with
Omnidex. The required intrinsic calls are described for cach. Note that the last
example describes how to view documents in the document management system
after using keyword reirieval to qualify them.

Keyword retrieval on a master set depends on whether there is only one group or
field, or whether there are muitiple groups or fields.

One Group or Field:

The program calls necessary for keyword retrieval by one group or field are:
1. Call ODXFIND (Mode 1)

Returns the number of Omnidex [Ds (entries) qualified by the keywords
specified.

2. Call ODXGET (Mode 1)

Returns the Omuidex SI values (IMAGE search items that may be Omnidex
IDs) for records that qualified.

The number of SIs specified in the S/-Count parameter determines how many
Sls are returned by each ODXGET. This call can be repeated to retrieve the
next SI-Count Ompnidex Sls.

3. Call DBGET or DBIGET (Mode 7)

Retrieves the master record that qualified. This call can be repeated if more
than one Omnidex 81 was returned by ODXGET.

Multiple Groups or Flelds:

The program calls that are necessary for retrieval by muitiple groups or fields are:
1. Call ODXFIND (Mode 1)

Returns the number of Omnidex IDs (cntries) qualified by the keywords
specified for the first group or field.

2. Call ODXFIND {(Mode 1)

Called once for each additional group or Geld, this ODXFIND returns the
number of Omnidex IDs qualified by the previous ODXFIND, modified by the
keywonrds specified in this cai.
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The keyword list must start with an asterisk (*). The asterisk (*) is the
SAMELIST operator. It loads the most recent keyword Hst for further
Boolean operations. SAMELIST AND ( *, ) reduces the qualification to the
IDs that are common to both the current ID list and the list of IDs qualified by
the new keywords, SAMELIST OR ( *+ ) increases the qualification of IDs
qualified by the new keywords, or in both. SAMELIST NOT ( *-) reduces
the qualification to the IDs that are in the current list, but that are not in the list
of IDs qualified by the new keywords,

Note that the SAMELIST operations are performed after all other Boolean
operations specified in the keyword list have been completed.

. Calt ODXFIND (Mode 1)

Returns the number of Omnidex IDs qualified by the previous calis to
ODXFIND, plus this call for the third group or field. Repeat this call for all
desired keyword groups ot fields using ® as the first byte within the Keyword
list.

. Call ODXGET (Mode 1)

Returns the Omnidex SI vaiues (the IMAGE search items) for records that
qualificd. The number specified in the ST-Count parameter determines how
masny SIs are returned by each ODXGET. This cali can be repeated to return
the next si-count Omnidex Sls.

. Call DBGET or DBIGET (Mode 7)

Retrieves the master record that quaiified. This call is repeated for each
Omnidex SI that is returned by ODXGET.

On a Detali Set Like retrieval on master sets, keyword retrieval on detail sets depends on whether
there is one group or field, or whether there are multipie groups of fields. It also
depends on whether the detail set is a detail-record indexed (DR) set or contains

record-specific (RS) fields.
Oune Group or Field:

The program calis secessary for keyword retrieval on one group or ficld are:

L

2.

Call ODXFIND (Mode 1)

Returns the number of Omnidex IDs (record complexes) qualified by the
specified keywords,

Call ODXGET (Mode 1)

Returns the Omzidex St values (the IMAGE search items) for the record
complexes that qualified. '
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Because Omnidex retums the search item values, you must also read the chain
defined by each search item to find the specific detail record you require. The
aurmber in the SI-Count parameter determnines how many SIs are returned by
each ODXGET. This call can be repeated to return the next n Omnidex Sls.

. Call DBFIND cor DBIFIND (Mode 1)

Uses the Omnidex SI value o set up a pointer for a chained read to the detail
data set. This call can be repeated for each Omnidex SI value.

. Call DBGET or DBIGET (Mode 5)

Retrieves the detail record. This call can be repeated 10 read all entries in a
chain.

Multiple Groups or Fields:

The program calis for keyword retrieval on a detail using multipie groups or
fields are:

L.

Call ODXFIND (Mode 1)

Returns the number of Omnidex IDs {record complexes) qualified by the
kevwords specified for the first group or field.

. Call ODXFIND (Mode 1)

(alled once for each additional group or field, this ODXFIND returns the
number of Omnidex IDs qualified by the previous ODXFIND, modified by the
keywords specified in this cail.

The keyword list must start with an asterisk (*). The asterisk (*) is the
SAMELIST operator, described on the previous page. It loads the most recent
keyword list for further Boolean operations,

. Call ODXGET (Mode 1)

Returns the Omnidex SI values (the IMAGE search items) for the record
complexes that quaiified.

Because Omnidex retums the IMAGE search itemns, yon must also réad the
chain defined by that search item (chainr head) to find the specific detail record
you require. The number in the $/-Count parameter determines how many Sls
are returned by each ODXGET, This call can be repeated to return the next n
Omnidex Sls.

_ Call DBFIND or DBIFIND (Mode 1)

Uses the Omnidex S1 value to set up a pointer for a chained read to the detail
data set. This call can be repeated for each Omnidex 51 value.
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S. Call DBGET or DBIGET (Mode 5)
Retrieves the detail record. This call can be repeated o read all the entries ina
chain.

DR Detail Set:

Keyword retrieval on a DR detail set requires the following program calls:

1. Call ODXFIND (Mode 1)
Reiurns the number of detaii records qualified by the specified keywords.

2. Call ODXGET (Mode 1)

Returns the record number for the first detail record. This call can be repeated
for each detail record.

3. Call DBGET or DBIGET (Mode 4)

Retrieves the first detail record. This call can be repeated for each detail
record.

RS Detail Set:

Keyword retrieval on a detail set with RS ficlds requires the following program
calls:

1. Calt ODXFIND (Mode 1)
Returns the number of detail records qualified by the specified keywords.
2. Call ODXGET (Mode 11)

Returns the record namber for the first detail record. This calf can be repeated
for each detail record.

3. Call DBGET or DBIGET (Mode 4)

Retrieves the first detail record. This call can be repeated for each detai
record. '
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Other Omnidex Omuidex also can retrieve only a qualifying count, retrieve only keywords or
Reirievals - retrieve externai documents and view them on-line.
Qualifying Count:
To retrieve only a qualifying count (not the records), the program cali is:
1. Call ODXFIND (Mode 1)
Returns the number of Omnidex IDs qualified by the keywords specified.
Oanly Keywords:
To retrieve only keywords, the program cails are:
1. Call ODXFIND (Mode 10 or 11)
Retarns the nm&r of keywords (ot the number of Omnidex 1Ds) that qualify.
2. Call ODXGETWORD (Mode 1 or 2)
Returns the first keyword that qualified. This call can be repeated to retrieve
each qualifying keyword.
Qualify Documents:
To qualify documents and view them on-line, the program calls are;
1. Call ODXFIND (Mode 1) |
Returns the number of Omnidex IDs qualified by the keywords specified.
This CDXFIND {or ODXFINDs) must be performed on the data set that
contains the caialog eatries.
2. Call ODXGET
Returns the Omnidex SI values for the catalog entries that qualified.
3. Call DBGET or DBIGET {Mode 7)
Retrieves the catalog entry.
4. Cali ODXVIEW
Dispiays the document that corresponds {o a catalog entry in a data base,
For more information about catalog entries, see the OMNIDEX Document
~ Management Supplement. - :
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Multifind retrievals:
Mualtifind From Memory

To do multifind retrievals from memory, an Omnidex key field in the target
domain must contain vaiues common to the Omnidex search item of the source
domain. For example, if the Omnidex S1 of the source domain is
PRODUCT-NQ, you can retrieve recotds in another domain on 2 PRODUCT-NO
Cmnidex keyword field in another domain.

To multifind from mcmor)ri
1. Call OD.XFIND {mode I) on a key in the set of the source domain.

Retums the number of Omnidex IDs qualified by the keywords specified. Repeat
this cali for all desired keyword groups or Reids, using * as the first character of
the keyword list after the first cali.

2. Call ODXFIND (Mode 1) on a key in a set in the target domain.

The field parameter should contain the name of the field that contains values
common to the Omnidex search item in the source domain. The keywords
parameter should contain only an ampersand (&), This causes Omnaidex to use
the search items qualified in the first domain as keyword arguments finked by
anOR (+) operation on the target key. You can further qualify the list by
performing additional ODXFINDs on other fields in the target set using an
asterisk (*) as the first character in the keywords parameter,

Mauliifind from a file

To do multifind retrievals across databases or using fields that are not Omnidex
search items, you must first create a file containing the qualified items from the
source domain. This file can then be used as input for an Omnidex retrieval in
the target domain.

1. Call ODXFIND (Mode 1) on a key in the set of the source domain.

Returas the number of Omanidex IDs qualified by the keywords specified.
Repeat this cail for alt desired keyword groups or fields, using * as the first
character of the keyword list after the first call.
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Call ODXTRANSFER (mode 1 or 2 using mode option 100 or 200).

If you wish to transfer values from a field that is also the Omnidex search
item, call ODXTRANSFER mode 201 (for a new file) or 202 {to append to a
file). Since Omnidex search items are stored internally, this process is
extremely fast,

If you want to transfer values from a fieid other than the Omnidex search item,
cali ODXTRANSFER mode 1{1 {for a new file} or 102 (to append to a file).
The the CONTROL parameter of ODXTRANSFER should contain the data
set and item name of the field being transferred.

Because Omnidex must retrieve each qualified master record, this process will
be much slower than ODXTRANSFER using mode option 200.

. Call ODXFIND (mode 1) on 2 key in a set of the target domain. _

The field parameter should contain the name of the field that contains values
common to the Omuidex search item in the source domain. The keywords
parameter should contain an ampersand (&), followed by the file name
specified in the call to ODXTRANSFER.

Omnidex will use values contained in the file as keyword arguments linked by
an OR (+) operation on the target key. Yon can further qualify the list by
performing additioral ODXFINDs on other fields in the target set using an
asterisk (*) as the first character in the keywords parameter.
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IMSAM Keyed Access

To retrieve a record using IMSAM keyed access (which provides partial-key and
sorted-sequential retrieval), you must use the IMSAM intrinsics instead of the
standard IMAGE intrinsics.

The following examples describe possible scenarios for IMSAM partial-key and
sorted-sequential retrievals and the intrinsic calls for each. Note thar although
partial-key and sorted-sequential retsievals are described separately, they are
usually combined.

In most IMSAM retrievals, DBIGET is the only intrinsic used.

The only exception to this is using an IMSAM key that is also the search item in
a master set. If you want to read the detaif chain for a master record, you must
first call DBIFIND to set up chain pointers to the detail(s).

For IMSAM retrievais using DBIGET, it does not matter whether the IMSAM
key is for a2 master set or a detail set.

The foliowing examples show standard IMSAM retrievals and IMSAM retrievals
that set up the chain head.

Note that Mode 100 is =, 200 is », 300 is »>=, 400 is <, and 500 is <=.

Also note that for each partial-key retrieval using DBIGET or DBIFIND, the
leagth of the partiai-key value used in the search must be added to the mode.
This is described afler the examples.

To do a partial-key retrieval on a master set or detail set that contains an IMSAM
key or composite key, the program calls are:

1. Call DBIGET (Moede 100, 200, 360, 400 or 508 pius the sumber of words
or bytes of the partial key value. A pegative mode indicates bytes, 3
positive mode indicates words.)

Returns a record to the specified buffer area of the cailing program. This
record is the first record in sequence that qualifies based on the partial-key
value and the mode used. -
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To do sorted-sequential retrievals on a master or detail set that contains an
IMSAM key or composite key, the program calls are:

1. Call DBIGET (Mode 100, 200, 300, 406 or 500)

Retrieves the first record in sequence and sets up a pointer to subsequent
records.

2. Call DBIGET (Mode 90 or 91)

Retrieves the next record in sequence. This cafl can be repeated to retrieve all
the subsequent records in sequence by key.

Note that no preceding DBIFIND is required to retrieve a detail record via an
IMSAM key within a detail set. This is because IMSAM uses the record number
to index the IMSAM key values for a detail set.

Values are stored in an IMSAM B-tree index as follows:

{) For an IMSAM key that is also an IMAGE search item in a master data set, the
key stored in the IMSAM B-tree is the IMAGE search item value,

i3 For an IMSAM-only key (an IMSAM key that is not an IMAGE search item)
in a master data set, the key stored in the IMSAM B-tree includes the IMSAM

key value plus the IMAGE search item value.

For example, a master data set might have an X2 field called STATE specified
as an IMSAM key and an X4 IMAGE search item calied ACCT.

If the values in these fields for a particular record are ACCT = 123 and
STATE = CO, the full internal key value in the B-tree would be CO123.

QO Foran IMSAM key in a detail data set, the key stored in the IMSAM B-tree
includes the IMSAM key value plus the IMAGE record number.

For example, if STATE was an IMSAM key and ACCT was the IMAGE
search iterm in a detail data set, the key in the IMSAM B-tree would be CO
plus the record aumber. If the record number was 978, the full key would be
CO (978) where (978} is a double-word integer vaiue.

For more information about record numbers, see the DBGET intrinsic, Mode
4, in the IMAGE manual.

You must determine programmatically when to terminate the index sequential
reads. DBIGET does not return an exceptional condition on a sequential read
unless the beginning (i.e., the first key) orend (i.e., the last key) of a file is
reached,
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To do a partial-key retrieval on a detail using a search item that is an IMSAM key
in the associated master, the progrmm calls are:

1. Call DBIFIND (Mode 100, 200, 3640, 400 or 500 plus the number of words
or bytes of the partial value)

Points to the first SI in sequence and calls DBFIND on that SI,
2. Call DBGET or DBIGET (Mode 5)

Retrieves the first detail record using a standard IMAGE chained read. This
call can be repeated {or all the records you want to retrieve from the chain.

The program calls to perform sorted-sequential retrievals on a detail set using a
search item that is an IMSAM key in the associated master are as follows:

1. Call DBIFIND (Mode 100, 200, 300, 400 or 500)
Points 10 the first detail in a chain for the first qualifying key value.
2. Cali DBIGET or DBGET (Mode 5}

Retrieves the first detail record using a standard IMAGE chained read. This
call can be repeated for all the records in the chain that you want to retrieve.

3. Call DBIFIND (Mode 90 or 91)
Retrieves the next SI in sequence and calls DBFIND on that $1.
4. Call DBIGET or DRGET (Mode 5)

Retrieves the first detail record using a standard IMAGE chained read. This
call can be repeated for all the records in the chain that you want to retrieve,

When you do IMSAM partial-key retrievals, you must specify how many words
or byies are to be used for comparison during the IMSAM search. To do this by
adding the length of the partial value specified by the eser to the base mode value
of 100, 200, 300, 400 or 500. A positive value specifies the length in words,
while a negative value specifies the length in bytes. For example, 104 means the
partial key is 4 words long, while 2 mode of <104 means the partial key is 4 bytes
long.
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For example, the following values might exist for an IMSAM key called DATE:

871215
880101
880202
890107
890108
890109

If the partial value, 88, was used as the argument, the following date values
would be retrieved with the various IMSAM modes:

Retrieved Reason

notfound A*

Relop

Mode
100
101
200
201
300
M
400
401
500
5G1

880161
830101
890107
880101
830101
871215
871215
871215
880101

B **
A

W o» W > W > w

* Reason A = §8 used for comparison

** Reason B = 88 used for comparison

If you do an IMSAM retrieval without specifying the length to compare fora
pattial value, an exact comparison is made on the full length of the key.

Discrete mode is used when you want to retrieve an IMSAM key without the

comresponding record.

For example, you might have a transaction data set in a gencral-ledger data base
with an IMSAM key called TRANS-KEY, which is a composite key comprised
of the transaction DATE and AMOUNT. To find the transaction amounts for a
particular date or month, you would not need to retrieve the data records
themselves. All you would need are the key values,
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For this retrieval, you could use 8761 as a partial value for the Argument in a
discrete mode DBIGET on the TRANS-KEY compaosite key,

This would return all the transactions for January 1987 in sorted-sequentiai order,
The calls would be:
1. Call DBIGET (Mode 1102}
Retrieves the first key in sequence and sets up a pointer 10 subsequent keys.
2. Call DBIGET (Mode 1090)

Retrieves the next key in sequence. This can be repeated for retrievals of the
subsequent keys in sequeace.

The TRANS-KEY values retrieved for this composite key might be:

870101 100.01
8701G2 1874.56
870104 533.94
870110 12.50
870115 19820.34

Discrete mode retrievals improve performance tremendousily when only the key
itself is required. This is because the B-tree set used to index an IMSAM key
contains many keys in each physical record. For the above example, 3 /Os
would be required to retrieve the first 25 keys and 1 1/O would be required for
every 25 keys thereafter.

Conversely, if normal mode was used instead of discrete mode for the above
retrigval, it wounld require 3 1/Os for the first key and 1 1/Q for each key
thereafter. This amounts to 103 1/Os to retrieve 100 transactions using normal
mode, versus only 6 /Os for discrete mode. Obviously, discrete mode would be
much more efficient.
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Any standard IMAGE intrinsic can be used to retrieve data from an
OMNIDEX-enhanced dats base. Any IMSAM intrinsic can use a standard
IMAGE mode, which causes the call lo be passed directly to the IMAGE
intrinsic. For example, calling DBIGET with a Mode 7 is the same retrieval as a
DBGET Mode 7.

Although you can use both IMAGE and IMSAM calls in the same program, it is
recomsmended that you use IMSAM calls instead of IMAGE cails throughout
your programs. This provides consistency and guarantees that the locking is
adequate. '
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Introduction

The advanced retrieval capabilities of Omnidex and IMSAM can be cailed easily
through third generation languages (3GLs) like BASIC, COBOL, FORTRAN,
PASCAL, C, SPL and RPG.

The previous section of this chapter outlined the sequence of the intrinsic calls
you would us¢ within an application program. The Intrinsics chapter discusses
the syntax for these intrinsic calls.

This section describes the parameters you use when you call the Omnidex and
IMSAM intrinsics. It also provides examples of COBOL programs 50 you can
se¢ how these calls are used.

If you would like to see examples of OMNIDEX applications written in
PASCAL, FORTRAN, BASIC or RPG, refer to the OMNIDEX Language
Sampiler. Source files of programs which call OMNIDEX intrinsics through
BASIC, COBOL., FORTRAN and PASCAL are also availabie in the DEMO
group of your DISC accouat.
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Parameters and Definitions
This section lists and defines the parameters needed for programs thai call the
Ompidex and IMSAM intrinsics.
The parameters and their sizes are:
Parameter COBOL
jArgument Key valus format
Base X (4) or greater
Butfer 8ize varies
Entmf £9 (4) COMP ccours 5
Dsat X (32)
FHename* X (36) of less
irfo* Size varies
ftern X {16) or less
Keywords* X (100, for sxample
Mode 189 (4) COMP
Piabeis* 59 (4) COMP occurs 10
Si-count™ £9 (4} COMP
Si-list $9 (8) COMP for exampie
Status £9 (4) COMP occurs 21
Table 3 - I: Irtrinsic pararnetsr definiions
Parameters that are marked by an asterisk (*) are used by Ompidex intrinsics but
not by IMSAM intrinsics,
Most of these parameters for the IMSAM and Omnidex intrinsics are identical to
the corresponding parameters for IMAGE intrinsics. The only differences are the
size of Status, the Dset parameter for DBIGET and an additional parameter for
DBIEXPLAIN.
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The parameters are defined as follows. See the Intrinsics chapter for the syntax

of each intrinsic.

Argument

Base
Buffer
Control

Dxet

Filename

Info

Item

Keywords

The Argument parameter for an IMAGE-only mode
DBIFIND or DBIGET defines the value of a search item
for retrieval. For an IMSAM DBIFIND or DBIGET, the
Argument parameter defines the value (or pantial value)
of an IMSAM key to search for. For an Omnidex
ODXFIND, the Keywords parameter is used instead of
the Argument parameter.

The Base parameter is defined the same as in IMAGE,
The Buffer parameter is defined the same as in IMAGE.

The Control parameter is used in the ODXVIEW and
ODXPRINT intrinsics 1o provide information about the
file being viewed or printed.

For all the intrinsics except DBIGET, Dset is defined the
same as in [IMAGE.

The Dset parameter in the DBIGET intrinsic is used to
specify which data set and which IMSAM key within
the data set 10 use for IMSAM access. The first 16
characters (16 bytes) are reserved for the data set name
and the last 16 are used for the name or numbet of the
IMSAM key. Both must be terminaied by a blank (Jora
semicolon (;).

The Filename parameter is used in the ODXVIEW
intrinsic.
The info parameter is used in the ODXINFO intrinsic.

For IMAGE, the Item parameter defines the search item
name or number. For IMSAM, it defines an IMSAM
key name or number. For Omnidex, it defines a
keyword [ieid name or pumber.

The Keywords paratieter is used in the ODXFIND
intrinsic. It passes the list of keywords, separated by
Boolean operators, specified for retrieval. Note that this
must always be an ASCII buffer, even for retrievals on
binary fields.
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Mode The Mode parameter is defined the same as in IMAGE.
However, additional values can be passed through the
Mode to obtain IMSAM retrievals.

Note that for random mode DBIFIND and DBIGET
retrievals, the lengih of the partial key is added to the

Mode,

Plabels The Plabels parameter is used in the ODXVIEW and
ODXPRINT intrinsics,

SI-Count The S/-Count parameter is used in the ODXGET
intrinsic.

SI-List The SI-List parameter is used in the ODXGET intrinsic.

It must be defined as the satne type as the Omnidex
search item and must be large enough to hold the
number of SIs specified by Si-count.

Status The Status parameter returns information about the
procedure call. It is 21 16-bit-words (42 bytes) fora
data base erhaaced with Omnidex or IMSAM.

Words 1 through 21 are defined on the following page.
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Word __ |Use COBOL

i IMAGE condition word S9(4) COMP
2 IMAGE entry length $9(4) COMP
3-4 IMAGE current record number 89(9) COMP
5-6 IMAGE chain iength S9(9) COMP
7-B IMAGE backward pointer 593} COMP
910 IMAGE forward pointer 89(g) COMP
13 Omnidex/IMSAM status word S9(4) COMP
12-13 | Omnidex ID count S9(9 COMP
14-185 raserved for Omnidex 39{9y COMP
1617 |used by ODXFIND $9(9) COMP
18-19 used by ODXFIND £9(9) COMP
20-21 used by OOXFIND £9(9) COMP

Tablp 3 - 2: Status words in CQBOL and FORTRAN

Status words 1-10 are reserved for IMAGE. They are not used by the Omnidex
or IMSAM iatrinsics. The only exception is Stats word 1, which is set to 888
for Omnidex errors or 10 999 for IMSAM errors.

I Status word 1 is 888 or 999, Sraaus word 11 contains the IMSAM or Omnidex
error condition.

For information about how words 12 through 21 are used, see the description of
each Omnidex intrinsic in the Intrinsics chapter.
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COBOL Program Examples

DBIFIND

This section provides examples of COBOL code for each IMSAM and Omnidex
retrieval intrinsic,
Note that the following examples are only partial listings of COBOL programs.

Use the sample programs in the DEMO group of the DISC account for more
complete exampies of interfacing COBOL. with Omnidex and IMSAM.

Also note that the SPL notation for comments { << comment >> ), which is
occasionally used in these examples, is not allowed in COBOL.

Use DBIFIND oaly whea an IMSAM key is also an IMAGE search item in a
master, and you require subsequent retrieval of detail records.

PROGRAM«ID, programname.

01 RECORD-BUFFER.

01 DSET.
03 DATA-SET PIC X(16).
03 IMSAM-key PIC X(16}.

01 ITEM PIC X{15).

PROCEDURE DIVISION.

100=FIND=RECORD .

-

MOVE *imsamdetailset;” TO DATA=-SET.

MOVE *imgamkey:” TO ITEM.

<< N¥ote that the key must be an IMAGE search item >>
MOVE -305 TO MODE.

<< Assume a S5-byte partial key >>

MOVE “partialkey~ TC ARGUMENT.

CALL “DBIFIND" USING BASE, DSET, MODE, STATUS,

ITEM, ARGUMENT.
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IF IMAGE-STATUS NOT EQUAL [ THEN
IF IMS-ODX-STAT =210~ 210
OR IMS-ODX~-STAT =21l= 211
OR IMS=-CDA-STAT =217 THEN
DISPLAY *Key value not found-
ELSE
PERFORM ERROR~ROUTINE
GO TO END-OF-PROGRAM.

200-GET-RECORD.

MOVE 5 TO MODE.
CALIL “DBIGET” USING BASE, DSET, MODE, STATUS,
LIST, BUFFER, ARGUMENT.
IF IMAGE-8TATUS = 15 THEN
GO TO 3Q0-FIND-NEXT.
IF IMAGE-STATUS NOPT EQUAL 0 THEN
PERFORM ERROR~ROUTINE
G0 TG l00~FIND-RECORD.

DISPLAY RECORD~BUFFER.
GO T0 200-GET«RECORD.

A00-PIND-NEXT.

MOVE $0 TO MODE.
CALL, *DBIFIMD* USING BASE, DsSET, MOLE, starus,
ITEM, ARGUMENT.

IF IMAGE-STATUS NOT ZQUAL 0 THEN
IF IMS~ODY-STAT = 211 THEN
DISPLAY “End of file~

GO TO END=OF=PROGRAM
ELSE
PERFORM ERRCR-ROUTINE
GO TO END=OF~-PROGRAM.
GO 10 200-GET-RECORD.

-
-

L]

ERROR=ROUTINE .
CALl, “DBIEXPLAIN® USING STATUS, PARM.
<< Note additional paramater! >>
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DBIGET Use DBIGET for all types of IMSAM keys in both master and detail data sets,

Refer to the file COBIMSS.DEMO.DISC for 2 sample program that shows
normal mode and discrete mode calls to DBIGET.

PROGRAM=-ID. programname.
01 RECORD~BUFFER.
01 DSET.

23 DATA-SET PIC X(16).

03 IMSAM-RRY PIC X{i6).
01 ITEM PIC X({16).
PROCEDURE DIVISION.
100~GET~RECORD -

MOVE *imsamdataset;” TO DATA-SET.
MOVE “imsamkey:” TO IMSAM-KEY.
MOVE -305 0 MODE.<< Assuming 5 byte partialkey >>
MOVE “partialkey” TO ARGUMENT.
CALL “DBIGET" USING BASE, DSET, MODE, STATUS,
LIST, BUPFER, ARGUMENT.
IF IMAGE-STATUS NOT EQUAL 0 THEN
IF IMS-ODX-STAT = 310
OR IMS«ODX=STAT = 311
OR IMS~-ODX~STAT = 317 THEN
DISPLAY “Key value not found*
GO T0 100-GET-RECORD
 eLeE .
PERFORM ERROR-ROUTINE
G0 T0 END-OF-PROGRAM.

ERROR~ROUTINE.
CALL “DBIEXPLAIN® USING STATUS, PARM.
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Refer to the file COBODXS.DEMO.DISC for another program example that
shows Ommnidex keyword retrievals using ODXFIND (and ODXGET).

PROGRAM-1ID. programname.

10C-BEGIN.

MOVE 1 10 MODE.
MOVE “dsetname” TO DSET.
MOVE *fieldname” TC ITEM.
MOVE “keywordl, keyword2,...” T0 REYWCRDS.
<< Terminate list with blank or semicolon »>
CALL “ODXFIND” USING BASE, DSET, MODE, STATUS,
ITEM, XEYWORDS. :
IF IMAGE-STATUE NOT EQUAL 0 'THEN
IF IMS-ODX~STAT « 217 THEN
DISPLAY “Keyword not found”
Go TO 100-BEGIN
ELSE
PERFORM ERROR~ROUTINE
ELSE
DISPLAY REC-COUNT.

200-GET-RECCRDS.

-
-

ERROR~ROUTIRE.
CALL “DBIEXPLAIN” USING STATUS, PARM.

ODXGET requires a preceding call to ODXFIND with a mode
of lorZ.

Refer to the file COBODXS . DEMO.DISC for another program example that
shows Omnidex keyword retrievals using ODXFIND (and ODXGET).

PROGRAM-ID. programname.

*

01 sl-LIst.
63 SI-LIST-ID PIC S9(9) COMP.

200-GET=-RECORDS.
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MOVE 1 TQO SI-COUNT.
HOVE 1 TO HODE.
CALL “ODXGET~ USING BASE, MCODE, STATUS, SI-LIST,
SI~-COUNT.
IF IMAGE-STATUS NOT EQUAL C THEN
IF INS-ODX-STAT = 311 THEN
DISPLAY “End of qualifying recorda*
GO TO 100-BEGIN
ELSE
PERFORM ERROR-ROUTINE
GO TO 100-BEGIN
ELSE
PERFORM 3100~GET-RECORDS.
300-GET«RECORDS .

MOVE SI-LIST-ID T0O ARGUMENT.
MOVE 7 TO MODE.
MOVE *“datasetname” TO DSET.
CALL “DBGET* USING BASE, DSET, MODE, STATUS,
LIsT, BUFFER, ARGUMENT,.
<< Note that DBGET is used for the IMAGE mcde 7 Get >>
IF IMAGE~-STATUS NOT EQUAL 0 THENM

»

ELSE :
PERFORM 400~DISPLAY-REC.

»

°

ERROR-ROUTINE.
CALL "DBIEXPLAIN™ USING STATUS, PARM.

ODXGETWORD ODXGETWORD requires a preceding call to ODXFIND with a mode of 10 or
11,

PROGRAM-1D. programname.
200-GET~KEYHORDS .

MOVE 2 TO MODE.

CALL “ODXGETWORD™ USING BASE, HODE, STATUS,
TARGET.

IF THAGE-STATUS NOT EQUAL 0 THEN
PERFORM ERROR-ROUTINE
GO TO 200-GET-KEYWORDS,
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DISPLAY TARGET, STATUS~-WORDS=12+13,
GO TO 200-GET-KEYWORDS .

-

]

ERROR~ROUTINE.
CALL “DBIBXPLAIN® USING STATUS, PARM.

ODXTRANSFER Refer to the file COBODXS.DEMO.DISC for an example.
PROGRAM~1ID. programname.

03 FILENAME PIC X(06) VALUE “ODXIDS".

TRANSFER-ENTRIES .
CALL “QDXTRANSFER” USING DBN=PATHI, MODELl, DB-STATUS,
FILENAME, ODXTR-OPT.
IF IMAGE-STATUE NOT = U THEN
PERFORM ERROR-DISPLAY
MOVE YES TO DONE.
GO TO TRANSFER-ENTRY-EXIT.

PERFCRM CREATE~REPORT THRU CREATE-REPORT-EXIT.
TRANSFER-ENTRY~-EXIT.
EXIT.

The report that uses the search item values from the ODXTRANSFER is as
follows:

CREATE~REPORT.
OPEN INPUT ODXID.
OFEN OUTPUT REPORT-TR.
MOVE SPACES TO FILLERIL.
MOVE SPACES TO FILLER2.
MOVE SPACES TO FILLER3.
READ ODXID RECORD INTO OMNSIEX~-SI AT END MOVE
¥YEg TO DONE.
PERFORM PRINT-RECORD THRU PRINT-RECORD-EXIT
UNTIL DORE = YES.
CLOSE QDXID.
CLOSE REPORT-TR.
CREATE~REFORT-EXIT.
EXIT.
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Interfacing with 4GLs

The advanced retrieval capabilities of Omridex and IMSAM can be implemented
easily with fourth generation languages (4GLs) such as:

Speedex™ from Infocentre

DATA Express™ from IMACS Corporation.

Insight™ from Ugison Software inc.

Synergist™ from Gateway Systems Corportation
Visimage™ from Ares Corporation

QUICK™ from Cognos Corporation’s Powerhouse system
TRANSACT/3000™ from Hewlett-Packard's Rapid system

0O 0 a0 00 o

Protos™ from Protes Software Corporation

Infocentre’s Speedex has integrated the Omnidex intrinsics, s0 Speedware
products automatically interface with OMNIDEX and require no additional
programming.

Unison Software’s Insight and Gateway’s Synergist have embedded the IMSAM
intrinsics, so they automatically interface with IMSAM and require no additional
programming. Syrergist also can cali the IMSAM intrinsics from a personal
comnpuier. :

Other 4GLs can also be used with OMNIDEX. Documentation on QUICK,
TRANSACT/3C00 or PROTOS can be obtained from DISC. Call yowr DISC
sales representative or DISC Technical Services for additional documentation,

360
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Troubleshooting

Troubleshooting Procedures

Before cailing our phone-in support line, there are several troubleshooting
procedures you shouid perform. They are:

1. If there is an abort or a similar problem, perform a PSCREEN to obtain a
printed copy of the error message or probiermn situztion. To do this, enter:

tRUN PSCREEN.UTIL.DISC

PSCREEN is a contributed library program that takes a snapshot of the
terminal screen and sends it o the line printer.

If the error occurs while running DATADEX, write down the error. Then, try
to duplicate the error, and enter PSCREEN at the Command? prompt. Note
that PSCREEN is not supported in damb mode.

2. Check the version numbers of the software to make sure they are ali
compatible. To do this, first run DBIUTIL by entering:

sRUN DBIUTIL.PUB.DISC;LIR=P

After you access a data base, data sel, and IMSAM key, enter the VERSION
command to display the software version number and the version number
under which the OMNIDEX IMS was instailed on the data base.

3. If you have moved the OMNIDEX Intrinsics Library XL.PUB.DISC t0
another account where your programs reside, you should find the version of
the intrinsics by using the LINKEDIT Utility. To do this, run the LINKEDIT

- program at an MEOP system prompt: '

ILINKEDLT

Next check the version number of the intrinsics:

LinkEd >XL XL.PUB.youracct
LinkEd »LISTXL ;MODULE=DBIOPEN.ASM
LinkEd »EXIT

A number of entry points scroll past. There is an entry point catled
OMNIDEX'###:#, The five numbers (#HH##) represent the version of the
intrinsics in the account.
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If you have moved the OMNIDEX Intrinsics Library
SL.PUB.DISC to another account where your programs reside, you shouid
find the version of the intrinsics by using the MPE SEGMENTER:

SEGMENTER

=-SL SL.PUB.youracct
~LISTSL DISC’4
~EXIT

A number of entry points scroll past. There is an entry point called
OMNIDEX ##+###. The five numbers (#####) represent the version of the
intrinsics in the account.

If this version nember does not match the one in

SL.PUB.DISC (the version number shown by the DBIUTIL VERSION
command), then you may have a problem with incompatible versions of the
software.

. You can use ODXMGR to generate an IMAGE schema. Make sure that no

items or sets have {)-ciass security.

tRUN ODXMGR.FPUB.DISC, OMRIDEX
Data baze name: dbname.group

ODIMGR: SCHEMA

. If the problem occurred with an application program, you should use

DATADEX o verify that the same problem can be reproduced using the
DATADEX commands.

Becayse the DATADEX commands cali the OMNIDEX IMS intrinsics, they
are very helpful for debugging. The DATADEX commands and their
corresponding intrinsics are listed in Tabie A, - 1, on the following page.

. For more advanced troubleshooting technigues, you can run DBIUTIL again

and use the VERIFY and LIST commands to inspect the keys in the B-tree.
Refer to the Utilities chapter of the OMNIDEX Administrator’s Guide for
more detailed information about the commands.
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OMNIDEX Programmer’s Guide



Appendix

Troubleshooting

DBIPUT
DBIPUT
DBIDELETE
DBIGET {Mode depends on relational operator):
DBIFIND for IMSAM keys in master sets; CBIGET
Mode & for IMAGE-only keys in detail sets

GET DBIGET (any IMAGE or IMSAM mode, inciuding
IMAGE serial read and IMSAM discrate modes)

MODIFY DBIGET Mode 1, DBIUPDATE

MO DBIGET Moda 7, DBIUFDATE for masters;
HBIFIND Moda 1, DBIGET Mode 5, DBIUFDATE for
details

NEXT DBIGET Mode 80 for masters;
DRFIND Mode 90, DBIGET Moda 5 for details

NOQ ODXGET Modae 1, DBIGET Mode 7 for masters;
ODXGET Mode 1, DBIFIND Mode 1, DEIGET
Modé & for details

OMNIDEX ODXFIND Mode 1 or 2 for standard retrieval;
QDXGET if List is not configured;, ODXGET
Mode 1, DBIGET Moda 7 for masters; CDXGET
Mode 1, DBIFIND Mode 1, DBIGET Mode & for
details if List is corfigured

OMNIDEX ODXFIND Mods 10 or 1

fkeyword only retriaval)

List? ¥ ODXGETWORD Mode 2

PREVIOUS DBIGET Mode 91 for masters:;
DBIFIND Mode 81, DBIGE T Mode 5 {or details

PO ODXGET Mode 2, DRIGET 7 for masters;
ODXGET Mode 2, DBIFIND Mode 1, DBIGET
Mode S for details

REREAD DBIGET Made 1

SAMEKEY DBIGET Mode Sor 8

VIEW QDXVIEW

[DBINFO DBIINFO or QDXINFO

Prompt for data base, DBICPEN

password, and mode

QLT or EXIT from DBICLOSE

data sed prompt

Table A - 1: DATADEX Commands and their Coresponding Intrinsics

Also note that a DBILOCK is performed before a DBIPUT, DBIDELETE, or
DBIUPDATE on a data base opeaed without exclusive access, and a
DBIUNLOCK is performed afterwards.

OMNIDEX Programmer's Guide

A-3




Troubleshootiryy Apperndix

Common Programming Errors

Some common programming errors to check for are:
1. The states array must be 21 L6-bit words (42 bytes).

2. DBIPUT requires an @ item list, or the equivalent, for a data set that contains
Omnidex keyword fiekds, unless the set uses a transparent Omnidex ID (TR
option) or is a DR indexed detail set.

3. The mode for a DBIGET must include the number of characters for the key
length, unless the full key is entered.

4, Afier performing a DBIGET on a key value and a2 DBIGET Mode 90 or 91
{GET SEQUENTIAL) to retrieve the records, you must programmatically
petform a check to find when the key value changes. DBIGET does not
automatically know when o stop the retrieval,

5. Any calls to VOPENFORME should execute prior to the first call to
DBIOPEN.

6. QUICK requires discrete mode DBIGETS on a master set and normal mode
DBIGETs on 2 detail set.

7. When using [TOA to create a Cognos source schema, make sure to either run
ITOQ before installing the OMNIDEX IMS on a data base, or to remove
definitions for the added OMNIDEX sels and items from your Cognos source
schema file before running QDD.

8, If QUICK under CALL Conversion is not updating the data base, you should
check the QSCHEMA to make sure that it specifies the same data base and
group as the ODX'INTRINSICS file.

Be sure that the CALL Conversion SLs are installed in the same group where

QUICK resides.
9. When using FORTRAN 77, modes, status arrays, and parms must be declared
-as INTEGER®*2.
Version 2.05 10. When using the NEW function in Pascal, DBIOPEN Mode 800 must be used.

11. When defining RECORD definitions in PASCAL/XL. or STRUCTures in
C/X1,, make sure that the individual members are packed in the manner that
you expect. 4 member that commonly causes problems is the OMNIDEX ID
count, which is a 32-bit integer, aligned on a 16-bit boundary,
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Miscellaneous Errors

1. Do not abort jobs that update.

DBIFIND and DBIGET Errors

When you program with the IMSAM intrinsics DBIFIND and DBIGET, you
sometimes encounter the exceptional conditions Beginning of File, End of File,
or Key not found.

The error numbers for these exceptional conditions are:

DBIFIND SDBIGET | MeEsn Abbroviation. -}
210 310 End of file EOF

211 311 Beginning of file  |BOF

217 317 Key not found KNF

Table A « 2: IMSAM aexceptional conditions

‘When you reach the End of File, the record pointer is at the fast record. When
you reach the Beginning of File, the record pointer is at the first record.

The conditions under which you may see one of these error messages depend on
the retrieval mode. A tabie of the retrieval modes and actions is provided on the
following page. Note the following assumptions for the exampies:

(3 Only two key values, 1 and 3, are in the data sel. 2 does not exist.

@ Retrievals on the lowest possible value in collating sequence are referred to by
the COBOL term, Low Values.

3 Retrievals on the highest possible value in collating sequence are referred to
by the COBOL, term, High Values.
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Examples of DBIFIND or DBIGET retrievals are:

210 or 310 {BOF)' Use Mode 92 to FIND or GET first
irecord value of 1.
100.(=) [High Values 2110r311 {EOF)* Use Mode 92 to FIND or GET last
record value of 3.
100 {=) 12 217 or 317 (KNF) _[Use different key value.
200 (>} [Low Values None. Record 1 found or
retrisved,
200 (>} [High Values 211 or 311 (EOF)* Use Maode 92 to FIND or GET last
recorg value of 3.
200 {>) 12 None, Record 3 found or
retrisved,
300 (>=} |Low Values None. Record 1 found or
retrieved. '
300 (»=) {High Values {211 or 311 {EOP}* Use Mode 92 to FIND or GET last
record value of 3,
A0 (>=) |2 None., Record 3 found or
retrigved,
400 {<)} |Low Values 210 or 310 (BOF)' tse Mode 32 to FIND or GET first
record value of 1.
400 (<) jMigh Values None. Record 3 found or
retrieved.
400 (<) |2 None, Record { found ar
retrieved.
500 {<=}|Low Vaiues 210 or 310 (BOF)' Use Mode 92 10 GET 1st record
vatus of 1,
500 (<=} |High Values None. Record 3 found or
retrieved.
500 (<=} 2 ' None. Recerd 1 found or
retrieved,

Table A - 3: Examples of DBIFIND or DBISET Retrievals

* BOF stands for Beginning of File
EOF stands for End of File
KNF stands for Key Not Found
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Changes that Require Re-installation

The following table sumrmarizes some of the possible changes and the required
procedures:

_ﬁl‘iim
BUNLOAD/DBLOAD 1

RELOAD DR detail sets or detail sets |2

that have IMSAM keys

Add or remove values from the 3
exciuded words list

Change keyword options 3
Structural change 1,23

Tabie A - 4: Changes v an Omnicax Data Base that Requirs Maintenence

*Key to procadures

1 Re-install Omnidex and IMSAM using DBINSTAL

2 Re-index IMSAM B-tree{s) using DBIUTIL INDEX operation.
2 Re-index Omnidex indexes using ODXUTIL INDEX operation.

Changes can be made using Hewlett-Packard’s DBChange or Adager’s ltemadd,
Itemdel, Setadd, Seidel, Fieldadd, Fielddel, Pathadd or Pathdel. Also, Adager's
Hemchng and Setname may affect Omnidex set names.

The procedures that do rot require any changes are:

0 Change a set capacity. _

{1 Change a primary path (unless RS fields are present).
3 Copy a data base.

0 Rename a data base.
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System Resource Considerations

Version 2.05

Stack Overflow

A stack overflow abort occurs when there is not enough room: in the data stack
for the program’s global and loca] variables. Ways to avoid this problem are:

L

MAXDATA should be 30,000 or more. You can try running the program with
the ;NOCB parameter to place the PCBX in an extra data segment. This
saves 400-500 words of stack, and may be enough to eliminate the stack
overflow problem.

Cut down on unnecessary program variables and reduce sizes of tables or
arrays. You can also spiif 2 large program info smaller subroutines to move
variables from global storage, which is always loaded, to local siorage, which
in loaded only when needed.

Lirnit the amount of indexing that you add to the data base. This reduces the
size of the OLCB and ILCB (Omnidex and IMSAM Local Conirol Blocks),
and thereby reduces the amount of stack they require. You should aiso use the
default of 512 when prompted for the tree block size in DBINSTAL.

. Use Mode 2 for ODXFIND instead of Mode 1 for programs that use VIEW, in

order to return the stack space after the CALL, You shouid also use the
VPLUS FAST forms file option via the FORMSPEC utility so that only the
records containing information needed at run-time are kept in the
FORMSPEC file.

. Use the SCONTROL DYNAMIC option for compiling COBOL subroufines.

Use input/output files instead of procedures for the son for programs that use
SORT 3000 and perform Omnidex or IMSAM calls in the output procedure.
For COBOL programs, you can use the command SCONTROL SORTSPACE
= n at the top of the program and specify a value greater (han the default of
1000. This reserves a greater amount of stack space for use by procedures

“other than the sort. These steps are recommended becanse SORT 3000 does

not return the stack space it uses; therefore, there may not be enough stack for
the Omnidex or IMSAM intrinsic calls afterasort.

. Do not use DBIOPEN Mode 800 or CALL Conversion, if possible, when

using SORT. DBIOPEN with mode option 800 moves the OLCB and ILCB
into the stack for each intrinsic call, and they may ot fit in the small amount
of stack left after a sort. DBIOPEN Mode 1 or 5 places the local control
blocks in stack before the sort, requiring no additional stack afier the son.

A-8

OMNIDEX Programmer's Guiie



Appendix

System Resounce Conskisrations

8, If you are using QUICK, there are several things you can do to reduce stack
space usage: '

4.

Avoid using temporary variables or literals (a character string enclosed in
quotation marks). You should also avoid the use of ERROR, SEVERE,
INFO, or WARNING with literals. A better method is to set ERROR
equal to ODX'MESSAGE, whel_‘e ODX MESSAGE is a defined vatiable.

Set up the QKGO file with a small to medium number of PROC-CODE
pages, and minimize the parameters for roliback and memory buffer size.

Minimize the number of levels of QUICK screens snd menus. If you
need rnultiple levels of screens, we recommend that you set up two
QKGO files and divide the levels into two parts, When vou rua QUICK,
it should access the first QKGO file, which goes to the first screen or
menu. At the middle level, file equate QKGO to the second QKGO e,
and run QUICK again to access the next lower screen. This sets up a
second area, and you can process-handie between the two parts.

9. Use DBIOPEN mode option 800 to avoid stack overflows when using the
NEW function in Pascal or when opening multiple daia bases.

10.Make sure you have placed the CALL Conversion SL
(SL.CC.DISC) and the Intrinsics SL (SL.PUB.DISC) (or the corresponding
USLs} in the correct places. If you place them both in the same group, a stack
overflow occurs due to an endless loop of one SL. routine calling another.

11.Reduce the size of the excluded words list,

OMNIDEX Programmer's Guide
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Configuring OMNIDEX for Your Site

The DBINSTAL CONFIG command enables you to accommodate limitations in
your system’s stack and disk space. The DBINSTAL CONFIG command is
discussed below.

First, run DBINSTAL, and enter the name of the data base:
:RUN DBINSTAL.PUB.DISC

Data bhase name: dbname.group.acct

You are prompted for an operation. Enter C, for CONFIG:

Enter a command at the prompt or ? for help.

DBINSTAL: C

The CONFIG options are displayed, and you are asked to specify one of them:

CONFIG opticns are:
TTable
Exit

config opticn?

See the Loading a Translation Table section at the end of this chapter for more
information abount the TTABLE option.
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Changelink

System Rasource Considerations

Version 2.05 offers several additional CONFIG opticns that can be used to
configure the way OMNIDEX makes use of stack space:

CONFIG opticons are:
Changelink
Deagsize
Filesize
Headroom
TTable
Exit

config option?

Each of these options is discussed below.

Specify the Changelink option by entering C at the Config option? prompt. This
option is usad to modify the location of the Omnidex Local Control Block
(OLCB) and IMSAM Local Control Block (ILCB) pointer in the DL-DB area of
stack. This is useful for preventing stack contention between your application
programs and the Local Contrel Biock pointer. The pointer is established to
identify the location of the OLCB and ILCB.

The figure to the right shows some possible locations for the Local Control Block

pointer. The configurabie
locations are marked with
an asterisk.

Also shown are some of the
words of the DL-DB area
that are reserved for use by
the operating system and
vatious programming
languages. You may want
1o consult your
programming language’s
manual for more complete
information about its use
of the DL-DB area.
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D #
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""" Racarvad lor TRADE. Yoobax " " [ pueg »

e B00 Buninens AR i

Extarral PLABEL & ouins Giodk LM -a

Rapgrvid tor THAZE apd Symbeic DR | DR=T »
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Figure A - 1; Configurable focations for the DBIOPEN

Mods 800 local control biock pointar.
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When you enter C, the option’s function is described, and the SL and USL in the

Appandix

PUB group of the DISC account are serially read 10 determine the current setting.

The current Jocation of the Local Control Blocks is displayed, and you are

prompted to enter a new value. Valid jocatioes for the ponter are displayed as

follows:

the valid locations are =1 through -5, -7, -9, and ~11
through -20.

You can enter a new value, or press to leave the location of the Local
Control Blocks unchanged. The prompts are shown in Figure A - 2 below.

(DBINSTAL: C

Config sptions are:
Changelink
Doogeizw
Filszize
Haafrons
TTabie
Exit

Lonfly option? €

Satx the DL-0B word locatlon of the addrwms of the sxtra data
segment contalnlng the IFEAN and OMRIDEX cuntrsl blocks.

The valid lecations ere ~31 throwgh 15,

Currwnt ILCE Link: -11
M v luw?
Ng change

Canf'lg wption?
3 HpiFY @ ALK
ALL M{IDE

HEWTF EVEREES{ W FOdoay

aith
tF

Figure A - 2. Configuring the location of the local corrol Blocks through DBINSTAL
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Systern Resource Considerations

Specify the Dsegsize option by entering D at the Config option? prompt. This
option is used to modify the maximum size of the extra data segment created for
DBIOPEN Mode 800, The size of this data segment determines the number of
OL.CBs and IL.CBs that can be placed in it. This in turn determines the number
of DBIOPENS atlowed per process. The defauit size is 16,380 words and the
acceptabie values range from 4000 to 32,760 words.

When you enter I, the option’s function is described, and the SL and USL in the
PUB group of the DISC account are serially read to determine the current setting,
The current maximum data segment size is displayed, and you are prompted to
enter a new value (between 4000 and 16380 words). You can enter a new valus,
Or press [ 1o teave the data segment size unchanged. The prompts are shown
in Figure A - 3, below:

e

Canldy optlon? D
Suts the yaxivay gizss of tie extrw data sugrant containing the INSAN
and DNIDEX contral blocks. lalid valuex are 4888 bto 37768.
Filex opesud:
SL. PR, DIST2e,
USL. B, DISCIes

Lurpant demgsise: 18380
Ny unlus?
He chunye

Confiy optionT B
DBINSTAL:

:
:
i 1sE AubifFy [l BLUCK [T 48 11 JECNEHE IEEGUEEE RUETD |
re:}t:lr'-.- ALL HODE ¢ HMODE LOCH  PFUNCTHS LF

Figurs A - 3: Configuring the maximim size of axira data segments through DBINSTAL
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Filesize Specify the Filesize option by ¢ntering F at the Config option? prompt. This
: option is used to modify the size of the session-temporary CDXFIND [D files
used to hold Omnidex IDs during an Omnidex search. This is useful for sizing
these files to accommodate a scatcity or surplus of disk space.

When you enter F, the option’s function is described, and the SL and USL in the
PUB group of the DISC account are serially read to determine the current setting.
The current ID file size is displayed (in thousands (1000s) of [Ds), and you are
prompted to enter a new value (between 100 and 8000). You can enter a new
value, or press to leave the ID file size unchanged. The prompts are shown
in Figure A - 4 beiow.

/PRINSTAL: © h

Cani'iy options are!
Charge] ink
Dregnize
Filesizse
Hoadroow
TTahle
Exit

Lani'iy option? T
Satx the QUXFIND (D Filesxize. extprassad in 1880x of Dy
Yulld values are 108 to DGO '

Pilun operwd!
SL. M, pISE205
USL. MUB. DISCZRS

Current 1D FPilexiss <in 1BG3Ex): 1888

Meu valus?
Mo okarge

Confiy option?
HabiFy EEAOTE JEE BEEUR FOHnAT
L fLL HIDE ~JE

Figura A - 4; Configuring the size of oddind id files through DBINSTAL
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Specify the Headroom option by entering H at the Cenfig optien? prompt. This
option is used to modify the amount of ODXFIND headroom allocated for other
intrinsic calls within ODXFIND. This is most useful for '"NS’ and ‘DS’ sites
where the standard file system intrinsics require two to five times more stack.
Default is 1500 words and the acceptable values range from 1500 10 4000,

When you enter H, the option’s function is described, and the SL and USL in the
PUB group of the DISC account are serially read to determine the current setting.
The current headroom is displayed, and you are prompted to enter 2 new value
(between 1500 and 4000 words). You can enter a new value, or press to
feave the ODKFIND headroom size unchanged. The prompts are shown in
Figure A - 5, below,

Conily cption? H

Sety Lhe ODXFIND hmsdroce allscaisd For infrinsic salls,
Valld valuss sre 1586 to 4888 words.

Fllax openmd:
SL.PUR. DISC2ES
USL. PUB. DISCIES

Current hepdroom: 1568
Moy valus?

Mo changw

Canfig optienT K
DBINSTAL:

FORPAT
RN

P INE Pl Y LK REROTE
I"!(I{!I Fy ALL HIIGE AOLE =

Figure A - 5: Configuring the ODXFIND headroom through DBINSTAL
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Systern Rescurce Considargtions

Loading a
Translation Table

Appengid

If you are loading a translation table to handle the translation of Kana8, Arabic8,
Greek8 or Turkish8, use the TTable option. Remember, the iranslation of
Roman8 is handled automatically and does not require a translation table.

To load the transiation table, enter TTable at the Config option? prompt.
DBINSTAL asks for the Transiation table source file:. Enter the name of the
source file. When DBINSTAL is finished loading the translation table, a
message, Translation table updated, is displayed and the Coafig option?
prompt appears again. The entire process shouid resemble the prompts shown in
Figure A - 6, below.

For information about creating a translation table, see the 8-Bit Character Sets
section of the Data Base Design chapter in the OMNIDEX Administrator’s
Guide.

2 .
BEntar a comkend at the prompi or 7 for help.
DETMSIAL: C
Config options arm:
ITable
403
Coniis option? T
Tranaiation table source File: TRAMFILE. IS
Tranalatlon table cpdabad

Config aptlon? K

HEMOTE LT

b INE Ml Fy HiBGR 17 ST RERORY
\L QLIFY ALL HOBE & HODE LOCK

Figura A .- 8 Loading a transiation table

DL ST Ay
UFCTRS

|
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